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CHUONG 2
Lap trinh hgp ngit 8051

2.1 Bén trong 8051.
Trong phan nay ching ta nghién ctu cac thanh ghi chinh ctia 8051 va trinh bay cach
str dung véi céac 1énh don gian MOV va ADD.
211  Céc thanh ghi.
Trong CPU céc thanh ghi dugc dung dé luu cat thong tin tam thoi, nhitng thong tin
nay c6 thé 12 mot byte dit liéu can duoc sir 1y hodc 1a mot dia chi dén dit liéu cin
duoc nap. Phan 16n céac thanh ghi ctia 8051 1a cac thanh ghi 8 bit. Trong 8051 chi c6
mot kiéu dit lieu: Loai 8 bit, 8 bit ciia mot thanh ghi duoc trinh bay nhu sau:

D7 | D6 D5 D4 D3 D2 D1 DO

vGi MSB 1a bit ¢6 gia tri cao nhiat D7 cho dén LSB la bit cé gia tri thap nhat DO.
(MSB - Most Sigfican bit va LSB - Leart Significant Bit). Vi mot ki€u dit liéu 8 bit
thi bat ky dit liéu nao 16n hon 8 bit déu phai dugc chia thanh cac khic 8 bit truge khi
duge xur 1y. Vi ¢ mot s6 lugng 16n cac thanh ghi trong 8051 ta sé tip trung vao mot
s0 thanh ghi cong dung chung dac biét trong cac chuong k€ ti€p. Hay tham khao phu
luc Appendix A.3 dé biét day du vé cac thanh ghi ciia 8051.

Hinh 2.1: a) Mot s6 thanh ghi 8 bit ctia 8051

b) Mot s6 thanh ghi 16 bit ctia 8051

A

DPTR DPH DPL

RO
R1
R2
R3
R4
R5
R6
R7

PC PC (program counter)

Cac thanh ghi dugc stir dung rong rai nhat ctia 8051 1a A (thanh ghi tich luy), B, RO -
R7, DPTR (con tr6 dit liéu) va PC (bo dém chuong trinh). Tat ca cac dit liéu trén déu
la thanh g hi 8 bit trirt DPTR va PC la 16 bit. Thanh ghi tich lu§y A dugc st dung cho
tdt ca moi phép toan s6 hoc va 16-gic. D€ hiéu sir dung cdc thanh ghi nay ta s& gidi
thiéu ching trong cac vi du véi cac 1énh don gian 1a ADD va MOV.
21.2  Lénhchuyén MOV.
No6i mot cach don gian, I1énh MOV sao chép dit liéu tir mot vi tri nay dén mot vi tri
khéac. N6 c6 cu phap nhu sau:

MOV ; Dich, nguon; sao chép nguon vao dich



Lénh nay n6i CPU chuyén (trong thuc t€ 12 sao chép) todn hang nguén vao toan hang
dich. Vi du Iénh “MOV A, R0O” sao chép nodi dung thanh ghi RO vao thanh ghi A.
Sau khi 1énh nay dugc thuc hién thi thanh ghi A s€ c6 gid tri giong nhu thanh ghi RO.
Lénh MOV khong tic dong toan hang nguodn. Poan chuong trinh dudi day dau tién
12 nap thanh ghi A t6i gia tri 55H 91a gid tri 55 & dang s6 Hex) va sau d6 chuyén gid
tri ndy qua cdc thanh ghi khic nhau bén trong CPU. Luu ¥ rang dau “#” trong lénh
bdo ring d6 1a mot gia tri. TAm quan trong cta né s& duge trinh bay ngay sau vi du
nay.

MOV A, #55H; ; Nap tri tri 55H vao thanh ghi A (A = 55H)

MOV RO, A ; Sao chép ndi dung A vao RO (bay gid R0=A)

MOV R1,A ; Sao chép ndi dung A va R1 (bay gid R1=R0=A)
MOV R2,A ; Sao chép ndi dung A va R2 (bay gid R2=R1=R0=A)
MOV R3, #95H ; Nap gié tri 95H vao thanh ghi R3 (R3 = 95H)

MOV A R3 ; Sao chép ndi dung R3 vao A (bay gid A = 95H)

Khi lap trinh bo vi diéu khién 8051 can luu y cdc diém sau:

1. C4c gia tri ¢6 thé duoc nap vao truc ti€p bat ky thanh ghi ndo A, B, RO - R7. Tuy
nhién, dé thong bdo d6 1a gid tri tic thoi thi phai dat trudc né mot ky hiéu “#” nhu
chi ra dudi day.

MOV A, #23H ; Nap gia tri 23H vao A (A = 23H)

MOV RO, #12H ; Nap gia tri 12H vao RO (RO = 2BH)
MOV R1,#1FH ; Nap gia tri 1FH vao R1 (R1=1FH)
MOV R2, #2BH ; Nap gia tri 2BH vao R2 (R2 = 2BH)
MOV B, # 3CH ; Nap gia tri 3CH vao B (B = 3CH)
MOV R7,#9DH ; Nap gia tri 9DH vao R7 (R7 = 9DH)
MOV R5,#0F9H  ; Nap gia tri FO9H vao R5 (R5 = F9H)
MOV R, #12 ;Nap gia tri thap phan 12 = 0CH vao R6

(trong R6 co gia tri OCH).

Dé ¥ trong 1énh “MOV R35, #OF9H” thi phai ¢6 s6 0 diing trudc F va sau ddu # bdo
rang F 1a mot s6 Hex chit khong phéi 1a mot ky tu. Hay néi cach khac “MOV R35,
#F9H” s€ gay ra 16i.
2. Néu cic gid tri 0 dén F dugc chuyén vao mot thanh ghi 8 bit thi cdc bit con lai dugc
coi la tat ca cac s6 0. Vi du, trong 1énh “MOV A #5” két qua la A=0.5,d61a A =
0000 0101 & dang nhi phan.
3. Viéc chuyén mot gid tri I6n hon kha nang chita clia thanh ghi s& gay ra 16i vi du:

MOV A #7F2H  :Khong hop & vi 7F2H > FFH
MOV R2, 456 - Khong hp 1€ vi 456 > 255 (FFH)

4. Dé nap mot gid tri vao mot thanh ghi thi phai gdn dau “#” trudc gid tri d6. Néu
khong c6 dau thi né hiéu ring nap tir mot vi tri nhé. Vidu “MOV A, 17H” ¢6 nghia
la nap gid tri trong ngan nhd c6 gia tri 17H vao thanh ghi A va tai dia chi d6 di liéu
c6 thé c6 bat ky gid tri ndo tir 0 dén FFH. Con dé nap gi4 tri 12 17H vao thanh ghi A
thi can phai c6 dau “#” truéc 17H nhu thé nay. “MOV A, #17H”. Can luu ¥ rang
néu thi€u dau “#” truGc mot thi s€ khong gay 16i vi hgp ngit cho d6 1a mot 1énh hop



1&. Tuy nhién, két qua s€ khong ding nhu y muén ctia nguoi lap trinh. B ay sé la
mot 16i thudng hay gép d6i véi 1ap trinh vién méi.
21.3 Lénhcdng ADD.
Lénh cong ADD c6 céc phép nhu sau:
ADD a, nguon ; Cong toan hang ngudn vao thanh ghi A.
Lénh cong ADD n6i CPU cOng byte nguon vao thanh ghi A va dat két qua thanh ghi
A. Dé cong hai s6 nhu 25H va 34H thi méi s6 ¢6 thé chuyén dén mot thanh ghi va
sau d6 cong lai v6i nhau nhu:

MOV A, #25H - Nap gié tri 25H vao A
MOV R2,#34H  :Nap gia tri 34H vao R2
ADD A, R2 1 Cong R2 vao A va két qud A= A +R2

Thuc hién chuong trinh trén ta duoc A = S9H (vi 25H + 34H = 59H) va R2 = 34H,
chd y 1a noi dung R2 khong thay d6i. Chuong trinh trén c6 thé viét theo nhiéu cach
phu thuoc vao thanh ghi dugc stt dung. Mot trong cach viét khac c6 thé la:

MOV RS, #25H ; Nap gia tri 25H vao thanh ghi R5

MOV R7, #34H ; Nap gia tri 34H vao thanh ghi R7

MOV A, #0 ; Xoa thanh ghi A (A=0)
ADD AR5 ; Cong ndi dung R5vao A (A=A +R5)
ADD A,R7 ; Cong ndi dung R7 vao A (A = A+ R7 = 25H + 34H)

Chuong trinh trén c6 két qua trong A La 59H, ¢6 rat nhiéu cach dé viét chuong trinh
giong nhu vay. Mot cau hdi ¢6 thé dit ra sau khi xem doan chuong trinh trén 1a liéu
c6 can chuyén ca hai dit lieu vao cdc thanh ghi truGc khi cong ching véi nhau
khong? Cau tra 1oi 1a khong can. Hay xem doan chuong trinh dudi day:

MOV A, #25H ; Nap gia tri thir nhat vao thanh ghi A (A = 25H)

ADD A, #34H ; Cong gié tri tha hai la 34H vao A (A = 59H)

Trong truong hgp trén day, khi thanh ghi A da chia s6 thit nhat thi gid tri tha hai di
theo mot todn hang. Pay duoc goi la toan hang tic thai (truc tiép).
Céc vi du true cho dén gid thi léenh ADD bdo ring todn hang nguén c6 thé hoac 1a
mot thanh ghi hoac 1a mot dit liéu truc ti€p (tic thoi) nhung thanh ghi dich luon 1a
thanh ghi A, thanh ghi tich lu§. Hay néi cich khic 1a mot 1énh nhu “ADD R2,
#12H” 1a 1énh khong hgp 1& vi moi phép todn s6 hoc phai can dén thanh ghi A va
lénh “ADD R4, A” ciing khong hop 1& vi A luon 1a thanh ghi dich cho moi phép s6
hoc. N6i mot cdach don gian l1a trong 8051 thi moi phép todn s6 hoc déu cin dén
thanh A véi vai tro 1a toan hang dich. Phan trinh bay trén day giai thich 1y do vi sao
thanh ghi A nhu la thanh thi tich Iuy. Cd phap cac 1énh hop ngit mo ta cach st dung
ching va liét ké céc kiéu todn hang hop 1¢ duoc cho trong phu luc Appendix A.1.
C6 hai thanh ghi 16 bit trong 8051 1a bo d€m chuong trinh PC va con tro dit liéu
APTR. Tam quan trong va cach st dung chung dugc trinh bay & muc 2.3. Thanh ghi
DPTR dugc st dung dé truy cap dit liéu va dugc lam k§ & chuong 5 khi néi vé céc
ché€ do danh dia chi.

2.2 Gi6i thiéu vé lap trinh hop ngit 8051.
Trong phan nay chidng ta ban vé dang thic ctia hgp ngit va dinh nghia mot s thuét
ngilt sit dung rong rai gan lién véi 1ap trinh hgp ng.



CPU chi c6 thé 1am viéc v6i cdc s6 nhi phan va c6 thé chay véi t6c do rat cao. Tuy
nhién, that 1a ngan ngam va cham chap d6i v6i con nguoi phai lam viéc véi cac s6 0
va 1 dé lap trinh cho mdy tinh. Mot chuong trinh chita cdc s6 0 va 1 dugc goi 1a ngon
ngit may.
Trong nhiing ngay diu cta mdy tinh, cac lap trinh vién phai viét ma chuong trinh
duéi dang ngdén nglt may. Mac du hé thong thap luc phan (s6 Hex) da duoc st dung
nhu mot cdch hiéu qua hon dé biéu dién cdc s6 nhi phan thi qua trinh 1am viéc véi
ma mdy van con la cong viéc cong kénh ddi v6i con ngudi. Cubi cuing, cdc ngudn
nglt hop ngit da dugc phét, da cung cap céc tir goi nhé cho cic 1énh ma may cong véi
nhitng dac tinh khac gidp cho viéc 1ap trinh nhanh hon va it mac 16i hon. Thuat ngit
tlr ggi nhé (mnemonic) thuong xuyén st dung trong tai liéu khoa hoc va k¥ thuat
mdy tinh dé tham chi€u cho cdc ma va tir riit gon tuong d6i dé nhd, cdc chuong trinh
hop ngit phai duge dich ra thanh ma may bang mot chuong trinh dugc 1a trinh hop
nglt (hop dich). Hop ngit duoc coi nhu 1a mot ngéng ngit bac thap vi nd giao ti€p truc
ti€p vdi cau tric bén trong ctia CPU. D€ lap trinh trong hop ngft, lap trinh vién phai
biét tat ca cac thanh ghi cia CPU va kich thudc clia ching ciing nhu cac chi tiét
khéc.
Ngay nay, ta c¢6 thé sir dung nhiéu ngon ngit lap trinh khac nhau, chiang han nhu
Basic, Pascal, C, C™, Java va vo s0 ngon ngit khac. Cac ngdn ngit nay duoc coi 1a
nhung ngon ngit bac cao vi 1ap trinh vién khong can phai tuong tac véi cac chi tiét
bén trong ctia CPU. Mot trinh hop dich duoc dung dé dich chuong trinh hop ngit ra
ma may con (con doi khi ciing con dugc goi ma doi tugng (Object Code) hay ma
lénh Opcode), con cic ngon ngit bac cao duoc dich thanh cic ngdn nglt ma may
bang mot chuong trinh goi 1a trinh bién dich. Vi du, dé viét mot chuong trinh trong C
ta phai st dung mot trinh bién dich C dé dich chuong trinh vé dang ma mdy. Bay gio
ta xét dang thitc hgp ngit cia 8051 va str dung trinh hop dich dé tao ra mot chuong
trinh san sang chay ngay duoc.
221  Cautric cta hgp ngir.
Mot chuong trinh hop ngit bao gobm mot chudi cdc dong 1énh hop ngit. Mot 1énh hop
ngit c6 chita mot tr goi nhé (mnemonic) va tuy theo tirng 1énh va sau né c6 mot hoac
hai toan hang. Cac toan hang la cac di liéu can dugc thao tac va cdc tir goi nhd la cac
l1énh d6i v6i CPU néi n6 1am gi vé6i cac dir lidu.

ORG OH ; Bt dau (origin) tai ngan nhg 0

MOV RS, #25H ; Nap 25H vao RS

MOV R7, #34H ; Nap 34H vao R7

MOV A, #0 ; Nap 0 vao thanh ghi A

ADD AR5 ; Cong n6i dung R5vao A (A=A +R5)

ADD A,R7 ; Cong ndi dung R7 vao A (A=A +R7)

ADD A, #121H ; Cong gia tri12H vao A (A=A + 12H)
HERE: SIMP HERE ; @ lai trong vong lap nay

END ; K&t thic tép ngudn hap ngir

Chuong trinh 2.1: Vi du mau vé mot chuong trinh hop ngi.
Chuong trinh 2.1 cho trén day 1a mot chudi cac cau 1énh hoac cdc dong 1énh duoc
viét hodc bang cac 1énh hop ngit nhu ADD va MOV hoic bang cac cau lénh duge goi
la céc chi dan. Trong khi cac 1énh hop ngit thi n6i CPU phai lam gi thi cac chi 1énh



(hay con goi la gia 1énh) thi dua ra cac chi Iénh cho hgp ngit. Vi du, trong chuong
trinh 2.1 thi cac 1énh ADD va MOV Ila céac 1énh dén CPU, con ORG va END la céac
chi Iénh d6i v6i hop ngit. ORG néi hgp nglr dat ma Iénh tai ngan nhé 0 va END thi
bdo cho hop ngit biét két thic ma ngudn. Hay néi cdch khdc mot chi 1énh dé bat dau
va chi lénh thit hai d€ két thiic chuong trinh.

C4u trdc cia mot 1énh hgp ngit ¢ 4 truong nhu sau:

[nhan:] [th goi nhé]  [céc todn hang] [; chu giai]

Cac truong trong dau ngoac vuong la tuy chon va khong phai dong 1énh nao ciing c6
chiing. Cac dau ngoac vuong khong duoc viét vao. Véi dang thic trén day can luu y
cac diém sau:

1. Trudng nhan cho phép chuong trinh tham chi€u dén mot dong lénh bang tén. N6
khong dugc viét qua mot s6 ky tu nhat dinh. Hay kiém tra quy dinh ndy clia hop ngit
ma ta su dung.

2. Tu goi nhé (1énh) va cac toan hang la cac truong két hgp véi nhau thuc thi cong viéc
thuc t€ cua chuong trinh va hoan thién cac nhiém vu ma chuong trinh dugc viét cho
ching. Trong hgp ngit cic cau 1énh nhu:

“ADD A, B’
‘MOV A, #67H"

thi ADD va MOV 1la nhiing ttr ggi nhé tao ra ma 1énh, con “A, B” va “A,
#67H” 12 nhitng todn hang thi hai trudng c6 thé chia céc lénh gia hodc chi
lénh cta hop ngit. Hiy nhé rang cdc chi 1énh khong tao ra ma Iénh ndo (ma
may) va ching chi diung bdi hop ngtt, ngugc lai d6i v6i cac l1énh la ching
dugc dich ra ma mdy (ma 1énh) cho CPU thuc hién. Trong chuong trinh 2.1
cac lénh ORG va END la céc chi 1énh (mot s6 hop ngit ctia 8051 st dung
dang .ORG va .END). Hay doc quy dinh cu thé ctia hop ngit ta sir dung.

3. Chuong chii gidi luon phai bat dau bang dau cham phdy (;). C4c chi gidi c6 thé bat
dau & dau dong hoac gitta dong. Hop ngtt
bo qua (Iam ngo) cac chi giai nhung ching

lai rat can thiét doi véi lap trinh vién. Mac EDITOR
du céc chu giai 1a tuy chon, khong bat budc PRAGRAM
nhung ta nén dung ching dé€ mo ta chuong
trinh dé gitp cho ngudi khdc doc va hiéu J myfile.asm
chuong trinh dé dang hon.
4. Luu y dén nhan HERE trong truong nhan ASSEMBLER
ctia chuong trinh 2.1. Mot nhan bat ky PRAGRAM
tham chi€u dén mot 1énh phai c¢6 dau hai T
chim (:) ding 6 sau. Trong cau 1énh nhay myfile.Ist J other obj file
ngan SIMP thi 8051 dugc ra lénh & lai myfile.obj r
trong vong lap nay vo han. Néu hé thong A
ctia ching ta ¢c6 mot chuong trinh giam séE LINKER
thi takhong can dong 1énh nay va n6 c6 the PRAGRAM
duoc xo0a di ra khoi chuong trinh.
2.3 Hop dich va chay mot chuong v
trinh 8051. myfle abs
Nhu vay cdu tric cia mot chuong trinh hop v
nglt ta da dugc biét, cau hodi dat ra 1a chuong OH
PRAGRAM

v

PUR | PR AP




trinh s& dugc tao ra va hop dich nhu thé nao va lam thé nao dé c6 thé chay dugc? Cac
budGc dé tao ra mot chuong trinh hop ngit ¢6 thé chay dugc 1a:

1. Trudc hét ta st dung mo trinh soan thao dé g& vao mot chuong trinh giong nhu
chuong trinh 2.1. C6 nhiéu trinh soan thao tuyét voi hodc cac bo str 1y tir dugc st
dung dé tao ra va/ hodc dé soan thao chuong trinh. Mot trinh soan thao dugc sir dung
rong rai 12 trinh soan thao EDIT ctia MS-DOS (hoic Noterad cia Windows) déu
chay trén hé diéu hanh Microsoft. Luu ¥ rang, trinh soan thao phai ¢6 kha nang tao
ra tép ma ASCII. Déi v6i nhiéu trinh hop ngit thi cdc tén tép tuan theo cdc quy ude
thuong 1é cit DOS, nhung phan m& rong cta cac tép nguon phai la “asm” hay “src”
tuy theo trinh hgp ngit ma ta sur dung.

2. Tép nguodn c6 phan mé rong “asm” chita ma chuong trinh dugc tao ra & budc 1 dugc
nap vao trinh hop dich ctia 8051. Trinh hop dich chuyén cac 1énh ra ma mdy. Trinh
hop dich s€ tao ra mot tép doi tuong va mot tép liét ké v6i cac thanh phan mo rong
“obj” va “Ist” tuong tng.

3. Céc trinh hgp dich yéu cau mot bude thit ba goi 1a lién két. Chuong trinh lién két 14y
mot hodc nhiéu tép d6i tugng va tao ra mot tép doi tuong tuyét doi véi thanh phan
mo rong “abs”. Tép “abs” nay duoc su dung badi thung chita ctia 8051 ¢6 mot
chuong trinh gidm sét.

4. K& sau do6 tép “abs” dugc nap vao mot chuong trinh duoc goi 1a “OH” (chuyén d6i
tuong object vé dang s6 Hex) dé tao ra mot tép véi dudi mo rong “Hex” c6 thé nap
tot vao trong ROM. Chuong trinh nay c6 trong tat ca moi trinh hgp ngit ctia 8051
cac trinh hop ngtt dua trén Windows hién nay két hop cac budc 2 dén 4 vao thanh
mot budc.

Hinh 2.2: Cic budc dé tao ra mot chuong trinh.

231  Noithém vé cac tép “.asm” va “.object”.

Tép “.asm” ciing duoc goi 1a tép nguon va chinh vi ly do nay ma mot s6 trinh hop
nglt doi hoi tép nay phai c6 mot phan md rong “src” tir chit “source” la nguon. Hay
kiém tra hop ngit 8051 ma ta sitr dung xem né c¢6 doi hoi nhu vay khong? Nhu ta néi
trudc day tép ndy duoc tao ra nhd mot trinh bién tap chang han nhu Edit ctia DOS
hoic Notepad ctia Windows. Hop ngit ciia 8051 chuyén déi cdc tép hop ngit trong
tép .asm thanh ngon nglt ma may va cung cap tép doi tugng .object. Ngoai viéc tao ra
tép doi tuong trinh hop ngit cling cho ra tép liét ké “Ist” (List file).

232  Tépliét ké “lst”.

Tép liét ké 1a mot tuy chon, né rat hitu ich cho 1ap trinh vién vi n6 liét ké tit ca moi
ma 1énh va dia chi cling nhu tat ca cdc 16i ma trinh hop ngit phét hién ra. Nhiéu trinh
hop ngit gia thiét rang, tép liét ké 1a khong cén thiét trir khi ta bdo rang ta mudn tao
ra né. Tép nay c6 thé dugc truy cap bang mot trinh bién dich nhu Edit ciia DOS hoic
Notepad ctia Window va duoc hién thi trén man hinh hodac dugc gl ra mdy in. Lap
trinh vién st dung tép liét ké dé tim céc 16i ct phap. Chi sau khi da stra hét cac 16i
duoc danh dau trong tép liét ké thi tép doi tugng mdi san sang lam dau vao cho
chuong trinh lién két.

10000 ORG OH B4t d4u & dia chi 0

20000 7D25 MOV R5 #25H  :Nap gié tri 25H vao R5

30002 7F34 MOV R7,#34H  :Nap gi tri 34H vao R7

40004 7400 MOV A, #0 *Nap 0 vao A (x0a A)

5 0006 2D ADD AR5 : Cong noi dung R5 vao A (A = A + R5)
6 0007 2F ADD A, R7 - Cong noi dung R7 vao A (A = A + R7)

7 0008 2412 ADD A, #12H +Cong gid tri 12H vao A (A = A + 12H)



8 00A BCEF HERE: SUIMP HERE ; @ lai vong lap nay
9000C END ; Két thic tép .asm

Chuong trinh 2.2: Tép liét ke.
2.4 BoO dém chuong trinh va khong gian ROM trong 8051.

241 B dém chuong trinh trong 8051.
Mot thanh ghi quan trong khéc trong 8051 1a bo d€m chuong trinh . B dém chuong
trinh chi dém dia chi ctia 1énh k€ ti€p can duoc thuc hién. Khi CPU nap ma lénh tur
bo nhé ROM chuong trinh thi bd d€m chuong trinh tang 1én chi dém 1énh két tiép.
Bo dém chuong trinh trong 8051 ¢6 thé truy cap cac dia chi chuong trinh trong 8051
rong 16 bit. Diéu nay c6 nghia 1a 8051 ¢6 thé truy cap cdc dia chia chuong trinh tix
0000 dén FFFFH tong cong 1a 64k byte ma lénh. Tuy nhién, khong phai tat ca moi
thanh vién cua 8051 déu c6 tat ca 64k byte ROM trén chip duoc cai dat. Vay khi
8051 duoc bat nguon thi né danh thic & dia chia nao?
2.4.2  Diachibat dau khi 8051 dugc cap nguén.
Mot cau hoi ma ta phai hoi vé bo vi diéu khién bat ky 1a thi né dugc cap nguén thi nd
bat ddu tir dia chi nao? Méi bo vi diéu khién déu khac nhau. Trong trudng hgp ho
8051 thi moi thanh vién ké tir nha sdn xuét ndo hay phién ban nao thi bo vi diéu
khién déu bat dau tir dia chi 0000 khi né duoc bat ngudn. Bat ngudn & day ¢ nghia
la ta cap dién ap V. dén chan RESET nhu sé trinh bay & chuong 4. Hay néi cach
khéc, khi 8051 dugc cap ngudn thi bo dém chuong trinh ¢6 gia tri 0000. Diéu nay c6
nghia 1a n6 chd ma Iénh dau tién dugc luu & dia chia ROM 0000H. Vi Iy do nay ma
trong vi tri nhd 0000H ctia bo nhd ROM chuong trinh vi day 1a noi ma né tim 1énh
dau tién khi bat nguon. Ching ta dat duoc diéu nay bing cau lénh ORG trong
chuong trinh nguon nhu da trinh bay truéc day. Dudi day la hoat dong ting budc ctua
bo d€m chuong trinh trong qua trinh nap va thuc thi mot chuong trinh mau.
243 Dbat ma vao ROM chuong trinh.
Dé hiéu t6t hon vai trd cia bo dém chuong trinh trong qud trinh nap va thuc thi mot
chuong trinh, ta khao sat mot hoat dong ctia bo d€m chuong trinh khi méi 1énh duoc
nap va thuc thi. Trudc hét ta khao sat mot 1an nira tép liét ké ctia chuong trinh méu va
cach dat ma vao ROM chuong trinh 8051 nhu thé nao? Nhu ta c6 thé thiy, ma lénh
va todan hang do6i v6i moi 1énh dugc liét ké & bén trdi ctia 1énh liét ké.

Chuong trinh 2.1: Vi du mau vé mot chuong trinh hop ngi.
Chuong trinh 2.1 cho trén day 1a mot chudi cac cau 1énh hoac cdc dong 1énh duoc
viét hodc bang cac 1énh hop ngit nhu ADD va MOV hoic bang cac cau lénh duge goi
la cdc chi dan. Trong khi cac 1énh hop ngit thi n6i CPU phai lam gi thi cic chi 1énh
(hay con goi la gia 1énh) thi dua ra cac chi Iénh cho hgp ngit. Vi du, trong chuong
trinh 2.1 thi cac 1énh ADD va MOV la cédc 1énh dén CPU, con ORG va END la céac
chi 1énh d6i v6i hop ngii. ORG néi hgp ngit dat ma 1énh tai ngan nhé 0 va END thi
bdo cho hop ngit biét két thic ma ngudn. Hay noi cach khdc mot chi 1énh dé bat dau
va chi lénh thit hai d€ két thiic chuong trinh.

C4u trdc cia mot 1énh hgp ngit ¢ 4 truong nhu sau:

[nhan:] [th goi nhé]  [céc todn hang] [; chu giai]
Cac truong trong dau ngoac vuong la tuy chon va khong phai dong 1énh nao ciing c6
chiing. Cac dau ngoac vuong khong duoc viét vao. Véi dang thiic trén day can luu y
cac diém sau:



Trudng nhan cho phép chuong trinh tham chi€u dén mot dong lénh bang tén. N6
khong duoc viét qua mot s6 ky tu nhat dinh. Hay kiém tra quy dinh nay cta hop ngit
ma ta su dung.
Tir goi nhG (Iénh) va cac toan hang la cac truong két hop véi nhau thuc thi cong viéc
thuc t&€ ctia chuong trinh va hoan thién cac nhiém vu ma chuong trinh dugc viét cho
ching. Trong hgp ngit cidc cau 1énh nhu:

“ADD A, B’

‘MOV A, #67H"

Thi ADD va MOV Ia nhiing tr goi nhé tao ra ma 1énh, con “A, B” va “A,
#67H” 1a nhitng toan hang thi hai trudng c6 thé chia cdc Iénh gia hoac chi lénh cta
hop ngit. Hiy nhé rang cdc chi 1énh khong tao ra ma lénh nao (ma mdy) va chiing
chi dung bdi hop ngit, nguoc lai doi v6i cac 1énh la ching dugc dich ra ma may (ma
lénh) cho CPU thuc hién. Trong chuong trinh 2.1 cic 1énh ORG va END la cac chi
lénh (mot s6 hop ngit cua 8051 st dung dang .ORG va .END). Hay doc quy dinh cu
thé ctia hop ngit ta sir dung.

Truong chi giai luon phai bat dau bang dau cham phdy (;). Cac chd giai ¢6
thé bit dau & ddu dong hodc gitta dong. Hop ngit bo qua (1am ngo) cdc chid giai
nhung chung lai rat can thiét d6i véi lap trinh vién. Miac du cac chu giai l1a tuy chon,
khong bt bugc nhung ta nén ding ching dé mo ta chuong trinh dé€ gidp cho ngudi
khac doc va hi€u chuong trinh dé dang hon.

Luu y dén nhan HERE trong truong nhan cua | Dia chi Ma lénh
chuong trinh 2.1. Mot nhan bat ky tham chi€u d€n mot | 0000 7D
lénh phai c6 dau hai chdm (:) ding & sau. Trong cau lénh | 0001 25
nhay ngan SJIMP thi 8051 dugc ra lénh & lai trong vong 0002 F7
lap nay vo han. Néu hé thong cua ching ta c6 mot chuong 8882 ;j
trinh gidm sat thi takhong can dong 1énh nay va noé c6 thé 0005 a0
dugc xo4a di ra khoi chuong trinh. 0006 D

Sau khi chuong trinh dugc dot vao trong ROM cua [ggos 24
thanh vién ho 8051 nhu 8751 hoac AT 8951 hoac DS| 0009 12
5000 thi ma lénh va todn hang dugc dua vao cac vi tri nhG | 000A 80
ROM bit dau tir dia chi 0000 nhu bang liét ké dudi day. | 000B FE

Dia chi ROM Ngdn ngit may Hop nglt
0000 7D25 MOV R5, #25H
0002 7F34 MOV R7, #34H
0004 7400 MOV A, #0
0006 2D ADD A, R5
0007 2F ADD A, R7
0008 2412 ADD A, #12H
000A 80EF HERE: SIMP HERE

Bang noi dung ROM cua chuong trinh 2.1.
Bang liét ké chi ra dia chi 0000 chita ma 7D 1a ma lénh dé chuyén mot gié tri vao
thanh ghi R5 va dia chi 0001 chita todn hang (& day 1a gid tri 254) can duoc chuyén
vao R5. Do vay, Iénh “MOV RS, #25H” c6 ma la “7D25” trong d6 7D la ma 1énh,



cong 25 la todn hang. Tuong tu nhu vady, ma mdy “7F34” duoc dat trong cic ngan
nhG 0002 va 0003 va bi€u dién ma lénh va todn hang d6i véi lénh “MOV R7, #34H”.
Theo céch nhu vay, ma mdy “7400” dugc dat tai dia chi 0004 va 0005 va bi€u dién
ma lénh va toan hang déi véi 1énh “MOV A, #0”. Ngan nhé 0006 ¢c6 ma 2D la ma
dei véi 1énh “ADD A, R5” va ngan nhé 0007 ¢6 ndi dung 2F 1a ma 1énh cho “ADD
A, R7”. Ma 1énh d6i vé6i 1énh “ADD A, #12H” duogc dat & ngan nhé 0008 va toan
hang 12H duoc dat & ngan nhé 0009. Ngan nhé 000A cé ma 1énh ctua 1énh SIMP va
dia chi dich cua n6 duoc dat & ngan nhGé 000B. Ly do vi sao dia chi dich 1a FE dugc
giai thich & chuong 3.

244  Thuc hién mét chuong trinh theo titng byte.

Gia st rang chuong trinh trén duge d6t vao ROM cua chip 8051 hoadc( 8751, AT
8951 hoac DS 5000) thi dudi day 1a mo ta hoat dong theo tirg budce cua 8051 khi né
duoc cdp nguon.

1. Khi 8051 dugc bat ngudn, bd dém chuong trinh PC ¢6 ndi dung 0000 va bat dau nap
ma lénh dau tién tir vi tri nhg 0000 cia ROM chuong trinh. Trong trudng hop cua
chuong trinh nay 1a ma 7D dé chuyén mot todn hang vao R5. Khi thuc hién ma lénh
CPU nap gi4 tri 25 vdo bd dém chuong trinh duoc tang 1én dé chi dén 0002 (PC =
0002) c6 chita ma lénh 7F 1a ma cta lénh chuyén mot toan hang vao R7 “MOV R7,

2. Khi thuc hién ma Iénh 7F thi gia tri 34H dugc chuyén vao R7 sau d6 PC duoc ting
1én 0004.

3. Ngan nhé 0004 chira ma 1énh cua 1énh “MOV A, #0”. Lénh nay dugc thuc hién va
bay gid PC = 0006. Luu y ring tat ca cdc lénh trén déu 1a nhiing 1énh 2 byte, nghia
14 m6i 1énh chi€m hai ngan nhd.

4. Bay gid PC = 0006 chi dén lénh ké tiep 1a “ADD A, R5”. Day la lenh mot byte, sau
khi thuc hién 1énh nay PC = 0007.

5. Ngan nhé 0007 chita ma 2F 1a ma 1énh cta “ADD A, R7”. Day ciing 1a 1énh mot
byte, khi thuc hién 1énh nay PC dugc tang 1én 0008. Qua trinh nay ct ti€p tuc cho
dén khi tat ca moi 1énh déu duoc nap va thuc hién. Thuc t€ ma bo dém chuong trinh
chi dén 1énh k€ ti€p can dugc thuc hién giai thich tai sao mot s6 bo vi xur 1y (dang
nai la x 86) goi bo d€m la con tro 1énh (Instruction Pointer).

245 Ban do nhd ROM trong ho 8051.

Nhu ta da thdy & chuong trudc, mot s6 thanh vién ho 8051 chi ¢6 4k byte bd nhé
ROM trén chip (vi du 8751, AT 8951) va mot s6 khac nhu AT 8951 c6 8k byte
ROM, DS 5000-32 cta Dallas Semiconductor cé 32k byte ROM trén chip. Dallas
Semiconductor ciing c6 moto 8051 v6i ROM trén chip 1a 64k byte. Diém can nhd 1a
khong c6 thanh vién nao ctia ho 8051 c6 thé truy cap dugc hon 64k byte ma Iénh vi
bo dém chuong trinh ctia 8051 1a 16 bit (dai dia chi tir 0000 dén FFFFH). Can phai
ghi nhé 1a 1énh dau tién cia ROM chuong trinh déu dat & 0000, con 1énh cudi cung
phu thuoc vao dung luong ROM trén chip cia mdi thanh vién ho 8051. Trong s6 cac
thanh vién ho 8051 thi 8751 va AT 8951 c6 4k byte ROM trén chip. BO nh¢ ROM
trén chip nay c6 cac dia chi tr 0000 dén OFFFH. Do vay, ngan nhG dau tién c6 dia
chi 0000 va ngan nhé cudi cung cé dia chia OFFFH. Hay xét vi du 2.1.

VY db 2.1:
Tim dia chi bd nhé ROM ctia méi thanh vién ho 8051 sau day.

a) AT 8951 (hoac 8751) véi 4k byte
b) DS 5000-32 véi 32k byte



Léi gifi:

a) Vai 4k byte cia khong gian nhd ROM trén chip ta ¢6 4096 byte bang 1000H & dang
Hex (4 x 1024 = 4096 hay 1000 ¢ dang Hex). Bo nhéG nay duoc xap xép trong cac
ngan nhd tir 0000 dén OFFFFH. Luu y 0 luon la ngan nhé dau tién.

b) Véi 32k byte nhé ta c6 32.768 byte (32 x 1024). Chuyén déi 32.768 vé s6 Hex ta
nhan dugc gia tri 8000H. Do vay, khong gian nhé 1a dai tir 0000 dén 7FFFH.

byte byte byte
0000 0000 0000
OFFF

8751

AT89C51 1FFF
8752
AT89C52
7FFF
DS5000-32

Hinh 2.3: Dai dia chi cia ROM trén chip mot s6 thanh vién ho 8051.
2.5 Céc kiéu dit lieu va céc chi Iénh.

251  Kiéu dit liéu va cac chi Iénh ctia 8051.
Bo vi diéu khién chi c6 mot kiéu dif liéu, n6 1a 8 bit va do dai mdi thanh ghi ciing 1a
8 bit. Cong viéc cua lap trinh vién la phan chia di liéu 16n hon 8 bit ra thanh titng
khiic 8 bit (tir 00 dén FFH hay tir 0 dén 255) @é CPU xur ly. Vi du vé xir 1y dit liéu 16n
hon 8 bit duoc trinh bay & chuong 6. Cac dit liéu duoc sir dung boi 8051 ¢6 thé 1a s6
am hodc s6 duong va vé xtr 1y cdc s6 ¢6 dau duoc ban & chuong 6.
252  Chilénh DB (dinh nghia byte).
Chi 1énh DB la mot chi 1énh di liéu dugc st dung rong rai nhét trong hgp ngit. N6
dugc ding dé dinh nghia dit liéu 8 bit. Khi DB dugc ding dé dinh nghia byte dit liéu
thi cdc s6 c6 thé & dang thap phan, nhi phan, Hex hoic & dang thic ASIIL D6i véi dix
liéu thap phan thi can dat chit “D” sau s6 thap phan, d6i vé6i s6 nhi phan thi dat chi
“B” va doi voi dit liéu dang Hex thi can dat chit “H”. Bat ké ta st dung s6 & dang
thitc nao thi hop ngit déu chuyén d6i chiing vé thanh dang Hex. Dé bdo dang thic &
dang ma ASCII thi chi can don gian dat n6 vao dau nhdy don ‘nhu thé nay’. Hop ngit
s€ gan ma ASCII cho cac s6 hoac cac ky tu mot cach tu dong. Chi 1énh DB chi la chi
lénh ma ¢6 thé duge sir dung dé dinh nghia céc chudi ASCII 16n hon 2 ky tu. Do
vy, n6 ¢ thé dugc stt dung cho tit ca moi dinh nghia dit liéu ASCIIL. Duéi day la
mot s6 vi du vé DB:

ORG  500H
DATA1: DB 2B ; S0 thap phan (1C & dang Hex)
DATA2: DB 00110101B - S6 nhi phan (35 & dang Hex)
DATA3: DB 39H ; S0 dang Hex
ORG 510H
DATA4: DB “2591” : Cac so ASCI
ORG 518H

DATA5 DB “My name is Joe” ; Cac ky tu ASCII



Cac chudi ASCII ¢6 thé stt dung dau nhdy don ‘nhu thé ndy’ hodc nhdy kép
“nhu thé ndy”. Dung ddu phay kép sé& hitu ich hon d6i véi trudng hgp dau nhdy don
duoc dung s& hitu cach nhu thé nay “Nha O’ Leary”. Chi 1énh DB ciing dugc dung
dé cdp phat bo nhé theo ting doan kich thudc mot byte.
253  Cac chilénh cla hgp ngir.

1. Chi lénh ORG: Chi Iénh ORG dugc ding dé bdo bét dau cuia dia chi. S6 di sau ORG
c6 ké & dang Hex hoic thap phan. Néu s6 nay c6 kém chit H ding sau thi 1a & dang
Hex va néu khong c6 chit H & sau 1a s thap phan va hop ngit s& chuyén né thanh s
Hex. Mot s6 hop ngit stt dung dau cham ding truée “ORG” thay cho “ORG”. Hay
doc k¥ v€ trinh hop ngit ta sir dung.

2. Chi lénh EQU: Pugc ding dé dinh nghia mot hing s6 ma khong chi€m ngéan nhé
nao. Chi 1énh EQU khong danh chd cét cho dit liéu nhung né gan mot gia tri hing so
v6i nhan dit liéu sao cho khi nhan xuat hién trong chuong trinh gia tri hang s6 clia
n6 s& dugc thay thé doi v6i nhan. Dudi day st dung EQU cho hing s6 bo dém va sau
d6 hang s6 duoc dung dé nap thanh ghi RS.

COUNT EQU 25
MOV  R3, #count

Khi thuc hién 1én “MOV R3, #COUNT” thi thanh ghi R3 s& dugc nap gid tri
25 (chd y dén dau #). Vay wu diém cua viéc su dung EQU 1a gi? Gia st ¢6
mot hing s6 (mot gid tri ¢6 dinh) duoc dung trong nhiéu chd khic nhau trong
chuong trinh va 1ap trinh vién muén thay déi gid tri clia n6 trong ca chuong
trinh. Béing viéc st dung chi 1énh EQU ta c6 thé thay doi mot s6 1an va hop
ngit s& thay d6i tat ca moi lan xudt hién cua no 1a tim toan bo chuong trinh va
gang tim moi lan xuat hién.

3. Chi Iénh END: Mot 1énh quan trong khac 1a chi 1énh END. N6 bdo cho trinh
hop ngit két thiic cua tép nguon “asm” chi lénh END la dong cudi cung cla
chuong trinh 8051 ¢6 nghia la trong ma nguon thi moi thi sau chi 1énh END
dé bi trinh hgp ngit bd qua. Mot s6 trinh hop ngit st dung .END ¢6 dau chdm
ding trude thay cho END.

254  Cac quy dinh dé véi nhin trong hgp ngit.
Béang cach chon cac tén nhan c¢6 nghia 12 mot lap trinh vién ¢6 thé lam cho chuong
trinh dé doc va dé bao tri hon, c6 mot s6 quy dinh ma cic tén nhan phai tuan theo.
Thi nhat 1a mdi tén nhan phai thong nhat, cic tén duoc st dung 1am nhan trong hop
nglt gom cac chir cdi viét hoa va viét thuong, cac so tir 0 dén 9 va cdac dau dac biét
nhu: ddu héi (?), ddu (@), ddu gach dudi (), dau do 1a ($) va ddu chu ky (.). Ky tu
ddu tién ctia nhan phai 1a mot chit cdi. Hay néi cdch khdc 1a n6é khong thé 1a s6 Hex.
MGoi trinh hop ngit ¢6 mot sd tir du trit 1a cac tir goi nhé cho cac 1énh ma khong duoc
dung dé 1am nhan trong chuong trinh. Vi du nhu “MOV” va “ADD”. Bén canh céc
tlr goi nhG con c6 mot so tu du trit khac, hay ki€ém tra ban liét ké céc tir du phong clia
hop ngit ta dang sur dung.

2.6 Cac bit co va thanh ghi dac bét PSW cua 8051.
Ciing nhu cdc bo vi xtr 1y khéc, 8051 c6 mot thanh ghi cd dé bdo cac diéu kién s6
hoc nhu bit nhé. Thanh ghi co trong 8051 dugc goi 1a thanh ghi tir trang thai chuong
trinh PSW. Trong phan nay va dua ra mot s6 vi du vé cdch thay doi ching.



2.6.1 Thanh ghi tir trang thai chuong trinh PSW.

Thanh ghi PSW la thanh ghi 8 bit. N6 cling con dugc coi nhu la thanh ghi c6. Mac
du thanh ghi PSW rong 8 bit nhung chi c¢6 6 bit dugc 8051 st dung. Hai bit chua
dung la cac c¢o ch nguoi dung dinh nghia. Bon trong s6 cac ¢ dugce goi la cac co co
diéu kién, c6 nghia la ching bdo mot s6 diéu kién do két qua ctia mot 1énh vira duoc
thuc hién. Bon co nay la co nhé CY (carry), c6 AC (auxiliary cary), co chan 1¢é P
(parity) va co tran OV (overflow).

Nhu nhin thdy tir hinh 2.4 thi cdc bit PSW.3 va PSW.4 dugc gan nhu RSO va RS1 va
ching dugc str dung dé thay déi céc thanh ghi bang. Ching s& dugc giai thich ¢ phan
ké& sau. Cac bit PSW.5 va PSW.1 1a cac bit co trang thai cong dung chung va lap trinh
vién c6 thé sir dung cho bat ky muc dich nao.

CY AC FO RS1 RSO oV - P
CcY PSW.7 ; Co nho
AC PSW.6 ; Co
e PSW.S ; Danh cho nguoi dung st dung muc dich chung
RS1  PSW4 ; Bit =1 chon bang thanh ghi
RSO  PSW.3 ; Bit = 0 chon bang thanh ghi
ov PSW.2 ; Ca ban
e PSW.1 ; Bit danh cho nguoi dung dinh nghia
P PSW.0 ; Cd chan, I8. Thiét lap/ xoa bang phan cimg méi chu ky Iénh béo tong cac
s bit 1 trong thanh ghi A 1a chan/ Ié.
RS$1 RS0 Bang thanh ghi Dia chi
0 0 0 00H-07H
0 1 1 08H - OFH
1 0 2 10H - 17H
1 1 3 18H - 1FH

Hxnh 2.4: C_c bit cha thanh ghi PSW

Duéi day la giai thich ngan gon vé 4 bit cd ctia thanh ghi PSW.

1. Conhé CY: Co nay dugce thiét lap mdi khi cé nhé tr bit D7. Co nay dugc tac dong
sau lénh cong hoac trir 8 bit. N6 cling dugc thiét 1ap 1én 1 hoac xoa vé 0 truc tié€p
béng lénh “SETB C” va “CLR C” nghia la “thiét 1ap ¢ nh6” va “xod cd nhd” tuong
ting. V€ cédc lénh ddnh dia chi theo bit dugc ban k§ & chuong 8.

2. Co AC: Co nay bdo c6 nhd tir bit D3 sang D4 trong phép cong ADD hodc true SUB.
Co nay dugc dung boi cac 1énh thuc thi phép s6 hoc ma BCD (xem & chuong 6).

3. Co chan 1é P: Co chan 1€ chi phan 4nh s6 bit mot trong thanh ghi A 1a chan hay 1¢.
Né&u thanh ghi A chita mot s6 chan cac bit mot thi P =0. Do vay, P =1 néu A c6 mot
s0 1é cac bit mot.

4. Cod chan OV: Cd nay dugc thiét 1ap moi khi két qua cia mot phép tinh s6 ¢6 ddu qua
16n tao ra bit bac cao 1am tran bit ddu. Nhin chung c& nhé duge dung dé phét hién
16i trong cdc phép so6 hoc khong ddu. Con cd tran duoc dung chi dé phat hién 16i
trong cac phép s6 hoc cé diu va dugc ban k§ & chuong 6.

2.6.2 LénhADD vaPSW.

Bay gio ta xét tdc dong ctia 1énh ADD lén cac bit CY, AC va P cua thanh ghi PSW.
Mot sO vi du sé lam ro trang thai cua ching, mac du cac bit ¢o bi tic dong bdi 1énh
ADD la CY, P, AC va OV nhung ta chi tap trung vao cic co CY, AC va P, con co
OV s€ duogc no6i dén 6 chuong 6 vi nd lién quan dén phép tinh s6 hoc s6 cé dau.



Cac vi du 2.2 dén 2.4 sé phan anh tac dong cua 1énh ADD Ién céc bit n6i trén.
Bang 2.1: Céc 1énh tac dong lén cac bit co.
Vi du 2.2: Hay trinh bay trang thdi cac bit cd CY, AC va P sau Iénh cong 38H véi

2FH dudi day:
MOV A, #38H
ADD A, #2FH ; Sau khicong A=67H,CY =0
L&i gifi: IAnstDructlon )C(‘Y )?V QC
38 00111000 ADDC X X X
+ 2F 00101111 SUBB X X X
67 01100111 MUL 0 X
DIV 0 X
C& CY =0 vi khong c6 nhé tir D7 DA X
CS AC =1 vi ¢6 nh6 tir D3 sang D4 RRC X
CO P =1 vi thanh ghi A ¢6 5 bit 1 (1) RLC X
SETBC 1
CLRC 0
VY db 2.3: ggtg , §
Hay trinh bay trang théi cac ¢ CY, ACva P [aAN[ C:/btﬁt X
sau phép cong 9CH vé6i 64H. ORL C, bit X
o ORL C,/bit X
Léi gifi: MOV C, bit X
9C 10011100 CINE X
+ 64 01100100
100 00000000

Co CY =1 vi c6 nhé qua bit D7
Co AC =1 vi c6 nhé tix D3 sang D4
Co P =0 vi thanh ghi A khong c6 bit 1 nao (chan)

VY db 2.4:
Hay trinh bay trang thai cidc co CY, AC va P sau phép cong 88H véi 93H.
Léi gifJi:
88 10001000

+ 93 10010011
11B 00011011

Co CY =1 vi ¢6 nhd tu bit D7
Co AC =0 vi khong c6 nhé tr D3 sang D4
Co P =0 viso bit 1 trong A 1a 4 (chan)



2.7 Cac bang thanh ghi va ngan xép cua 8051.
Bo vi diéu khién 8051 c6 tat ca 128 byte RAM. Trong muc ndy ta ban vé phan bo
cua 128 byte RAM nay va khao sat cong dung ctuia ching nhu cac thanh ghi va ngan
X€p.
2.7ﬂ Phén bd khéng gian bd nhé RAM trong 8051.
C6 128 byte RAM trong 8051 (mot sO thanh vién dang chid y 1a 8052 c6 256 byte
RAM). 128 byte RAM bén trong 8051 duoc gan dia chi tir 00 dén 7FH. Nhu ta sé
thdy & chuong 5, ching c6 thé duogc truy cap truc ti€p nhu cic ngin nhG 128 byte
RAM nay dugc phan chia thanh ting nhém nhu sau:

1. Téng cong 32 byte tir ngan nhé 00 dén 1FH dugc danh cho céc thanh ghi va ngian
X€p.

2. Télilg cong 16 byte tir ngan nhé 20H dén 2FH duge danh cho b nhé doc/ ghi danh
dia chi dugc theo bit. Chuong 8 s€ ban chi tiét vé bo nhé va céc 1énh danh dia chi
duoc theo bit.

3. Téng cong 80 byte tir ngian nhé 30H dén 7FH dugc dung cho luu doc va ghi hay nhu
van thuong goi 12 bang nhéap (Serach pad). Nhitng ngan nhd nay (80 byte) cuia RAM
dugc st dung rong rai cho muc dich luu dit liéu va tham s6 bai cac 1ap trinh vién
8051. Chiing ta s& sit dung ching & cdc chuong sau dé luu dit liéu nhan vao CPU qua
céc cong vao-ra.

2.7.2  Cac bang thanh ghi trong 8051.

Nhu da néi ¢ trudc, tong cong 32 byte RAM dugc danh riéng cho cdc bang thanh ghi
va ngan xép. 32 byte nay duoc chia ra thanh 4 bang céc thanh ghi trong d6 moi bang
c6 8 thanh ghi tir RO dén R7. Cac ngan nhé RAM s6 0, R1 1a ngan nhé RAM s6 1,
R2 1a ngan nhé RAM s6 2 v.v... Bang thit hai clia céc thanh ghi RO dén R7 bat dau tix
thanh nhé RAM s6 2 cho dén ngan nhé RAM s6 OFH. Bang thit ba bit dau tir ngan
nhé 10H dén 17H va cuéi cung tir ngan nhé 18H dén 1FH la ding cho bang céac
thanh ghi RO dén R7 thu tu.

00 3708 _JFT0 778 JF2RAM danh @& J0RAM bang nho
Tl T T T |chitheobit (Seratch Pad)
Z| 3| B| 3
Bang0 ... Bang3
Hinh 2.5: Ngan xé&p cac thanh nhé RAM trong 8051.
Bank 0 Bank 1 Bank 2 Bank 3
7 R7 F R7 17 R7 1F R7
6 R6 E R6 16 R6 1E R6
5 RS D RS 15 RS 1D R5
4 R4 C R4 14 R4 1C R4
3 R3 B R3 13 R3 1B R3
2 R2 A R2 12 R2 1A R2
1 R1 9 R1 11 R1 19 R1
0 RO 8 RO 10 RO 18 RO




Hinh 2.6: Cac bang thanh ghi cua 8051 va dia chi cua chung.
Nhu ta c6 thé nhin thay tir hinh 2.5 bang 1 st dung cting khong gian RAM nhu ngéan
x€p. Day 1a mot van dé chinh trong lap trinh 8051. Chiing ta phai hoic 1a khong st
dung bang 1 hoac la phai danh mot khong gian khac cia RAM cho ngan xép.

VY db 2.5:
Hay ph4t biéu cdc noi dung cua cac ngin nhé RAM sau doan chuong trinh sau:
MOV RO, #99H ; Nap RO gia tri 99H
MOV  Rf1,#85H ; Nap R1 gi4 tri 85H
MOV  R2, #3FH - Nap R2 gia trj 3FH
MOV  R7,#63H - Nap R7gia tr 63H
MOV RS, #12H ; Nap R5 gia tri12H
Léi gifJi:

Sau khi thuc hién chuong trinh trén ta c6:
Ngan nhé 0 cia RAM c6 gia tri 99H
Ngan nhé 1 cia RAM c6 gia tri 85H
Ngan nhé 2 ciia RAM c6 gia tri 3FH
Ngan nhé 7 cia RAM c6 gia tri 63H
Ngan nhé 5 cia RAM c6 gia tri 12H

2.6.3 Bang thanh ghi mac dinh.

Néu cac ngan nhé 00 dén 1F dugc danh riéng cho bon bang thanh ghi, vay bang
thanh ghi RO dén R7 nao ta phai truy cap tGi khi 8051 dugc cap nguon? Cau tra 16i l1a
cac bang thanh ghi 0. D6 la cic ngan nh6 RAM s6 0, 1, 2, 3, 4, 5, 6 va 7 dugc truy
cap véi tén RO, R1, R2, R3, R4, R5, R6 va R7 khi lap trinh 8051. N6 dé dang hon
nhiéu khi tham chiéu cdac ngan nh6 RAM nay ovi cac tén RO, R1 v.v... hon 1a s6 vi
tri ciia cac ngan nhd. Vi du 2.6 lam ro khai niém nay.

VY db 2.6:

Hay viét lai chuong trinh & vi du 2.5 st dung cac dia chi RAM thay tén cac thanh
ghi.

Léi gifi:

Pay dugc goi 1a ché do danh dia chi truc tiép va st dung dia chi cac vi tri ngan nhé
RAM d6i véi dia chi dich. Xem chi tiét 6 chuong 5 vé ché€ do danh dia chi.

MOV 00, #99H ; Nap thanh ghi RO gié tri 99H
MOV 01, #85H ; Nap thanh ghi R1 gié tri 85H
MOV 02, #3FH ; Nap thanh ghi R2 gié tri 3FH
MOV 07, #63H ; Nap thanh ghi R7gia tri 63H

MOV 05, #12H ; Nap thanh ghi R5 gié tri12H



264  Chuyén mach cac bang thanh ghi nhu thé nao?
Nhu da néi & trén, bang thanh ghi 0 1a méac dinh khi 8051 dugc cap nguon. Ching ta
c6 thé chuyén mach sang cdc bang thanh ghi khdc bing cach sir dung bit D3 va D4
ctia thanh ghi PSW nhu chi ra theo bang 2.2.

Bang 2.2: Bit lua chon céc bang thanh ghi RSO va RSI.

RS1 (PSW .4) RS0 (PSW.3)
Bang 0 0 0
Bang 1 0 1
Bang 2 1 0
Bang 3 1 1

Bit D3 va D4 cua thanh ghi PSW thuong dugc tham chi€u nhu 1a PSW.3 va PSW .4 vi
ching ¢6 thé duoc truy cap bang céc lénh d4nh dia chi theo bit nhu SETB va CLR.
Vi du “SETB PSW.3” s€ thiét 1ap PSW.3 va chon bang thanh ghi 1. Xem vi du 2.7
dudi day.

VY db 2.7:
Hay phat biéu noi dung cac ngan nhd RAM sau doan chuong trinh dudi day:
SETB PSW.4 ; Chon bang thanh ghi 4
MOV RO, #99H ; Nap thanh ghi RO gié tri 99H
MOV  R1,#85H ; Nap thanh ghi R1 gié tri 85H
MOV  R2, #3FH ; Nap thanh ghi R2 gié tri 3FH
MOV  R7,#63H ; Nap thanh ghi R7gia tri 63H
MOV RS, #12H ; Nap thanh ghi R5 gié tri12H
L&i gifi:

Theo mac dinh PSW.3 = 0 va PSW.4 = 0. Do vay, 1énh “SETB PSW.4” s€ bat bit RSI
=1 va RSO = 0, bang 1énh nhu vay bang thanh ghi RO dén R7 s6 2 dugc chon. Bang
2 su dung cac ngan nhé tir 10H dén 17H. Nén sau khi thuc hién doan chuong trinh
trén ta ¢6 ndi dung cac ngan nhd nhu sau:
Ngan nhé vi tri 10H c6 gié tri 99H

Ngan nhé vi tri 11H c6 gié tri 85H

Ngan nhé vi tri 12H ¢6 gié tri 3FH

Ngan nhé vi tri 17H ¢6 gié tri 63H

Ngan nhé vi tri 15H ¢6 gié tri 12H

2.6.5 Ngan xép trong 8051.

Ngin xép 1a mot ving bo nhd RAM dugc CPU sir dung dé Iuu thong tin tam thoi.
Thong tin ndy c6 thé 1a du liéu, c6 thé 1a dia ci CPU can khong gian luu trit nay vi s6
cac thanh ghi bi han ché.

2.6.6  Cach truy cap cac ngan xép trong 8051.

Néu ngan x&p 1a mot ving cia bdo nhé RAM thi phai c6 cac thanh ghi trong CPU chi
dén n6. Thanh dugc dung d€ chi dén ngan xép dugc goi 1a thanh ghi con trdé ngan
x€p SP (Stack Pointer). Con trd ngan xép trong 8051 chi rong 8 bit ¢ nghia la né chi
c6 thé c6 thé dugc cdc dia chi tir 00 dén FFH.

Khi 8051 duoc cap nguon thi SP chita gid tri 07 ¢6 nghia la ngan nhé 08 cia RAM la
ngan nhd dau tién dugc diung cho ngan xép trong 8051. Viéc luu lai mot thanh ghi



PCU trong ngan x&p dugc goi 1a mot 1an cat vao PUSH va viéc nap nodi dung cua
ngan x€p trd lai thanh ghi CPU duoc goi la 14y ra POP. Hay néi cach khac 1la mot
thanh ghi dugc cat vao ngan xép dé luu cat va duoc 14y ra tir ngin xép dé dung tiép
cong viéc cua SP Ia rat nghiém ngat méi khi thao tac cit vao (PUSH) va 1ay ra (POP)
dugc thuc thi. D€ biét ngian xép 1am viéc nhu thé nao hay xét cdc 1énh PUSH va POP
dudi day.

2.6.7  Cat thanh ghi vao ngan xép.

Trong 8051 thi con tro ngan xép chi dén ngan nhd st dung cudi cling clia ngan xép.
Khi ta cat dif liéu vao ngan xé&p thi con tro ngin xép SP duoc tang 1én 1. Luu y rang
diéu nay d6i véi cac bo vi xur 1y khéac nhau 1a khdc nhau, ding chi y 1a cdc bo vi xur
Iy x 86 1a SP giam xuong khi cét dit liéu vao ngan x&p. Xét vi du 2.8 dudi day, ta
thay rang moi khi Iénh PUSH duoc thuc hién thi noi dung ctia thanh ghi dugc cat vao
ngan xé&p va SP dugc tang 1én 1. Luu y 1a d6i v6i moi byte cta dit liéu duge cat vao
ngan xép thi SP duoc tang lén 1 1an. Ciing luu y ring dé cét c4c thanh ghi vao ngin
x€p ta phai stt dung dia chi RAM cutia ching. Vi du 1énh “PUSH 1” la cat thanh ghi
R1 vao ngan xé&p.

VY db 2.8:

Hay biéu dién ngan x€p va con tro ngin xép doi voi doan chuong trinh sau day. Gia
thiét ving ngan x€&p la mac dinh.

MOV R6, #25H

MOV R1, #12H

MOV R4, #0F3H

PUSH 6

PUSH 1

PUSH 4

Léi gifi:
Sau PUSH 6 Sau PUSP 1 Sau PUSH 4
0B 0B 0B 0B
0A 0A 0A 0A F3
09 09 09 12 09 12
08 08 25 08 25 08 25
Bat dau SP = 07 SP=08 SP=09 SP=0A

2.6.8  Lay néi dung thanh ghi ra tir ngan xép.

Viéc 1dy noi dung ra tir ngan x€p trd lai thanh ghi da cho la qda trinh nguoc véi cac
noi dung thanh ghi vao ngan xép. VGi mdi lan 14y ra thi byte trén dinh ngan xép
duoc sao chép vao thanh ghi dugc xac dinh boi 1énh va con troé ngan x&p dugc giam
xuong 1. Vi du 2.9 minh hoa 1énh 14y ndi dung ra khoi ngan xé&p.

VY db 2.9:
Khao sat ngan x€p va hdy trinh bay ndi dung cua cac thanh ghi va SP sau khi thuc
hién doan chuong trinh sau day:

POP 3 ; LAy ngan xép trd lai R3

POP 5 ; LAy ngan xép trd lai RS



POP 2 ; LAy ngan xép trd lai R2
Léi gifi:
Sau POP3 Sau POP 5 Sau POP 2
0B 54 0B 0B 0B
0A F9 0A F9 0A 0A
09 76 09 76 09 76 09
08 6C 08 6C 08 6C 08 6C
Bat dau SP = 0B SP=0A SP=09 SP=08

2.6.9  Gidi han trén ctia ngan xép.

Nhu da néi ¢ trén, cdc ngan nhé 08 dén 1FH cia RAM trong 8051 ¢6 thé dugc dung
lam ngan nhé 20H dén 2FH ctia RAM dugc du phong cho bo nhé danh dia chi duge
theo bit va khong thé dung truéc cho ngian xép. Néu trong mot chuong trinh da cho
ta cn ngan xé&p nhiéu hon 24 byte (08 dén 1FH = 24 byte) thi ta c6 thé déi SP chi
dén cdc ngan nhé 30 dén 7FH. Diéu nay duogc thuc hién bdi lenh “MOV SP, #XX.
2.6.10 Lénh goi CALL va ngan xép.

Ngoai viéc sit dung ngin x€p dé luu cét cdc thanh ghi thi CPU ciing st dung ngén
x€p dé luu cat tam thoi dia chi ctia Iénh ding ngay duéi lenh CALL. Diéu nay chinh
1a dé PCU biét chd nao dé quay trd vé thuc hién tiép céc lénh sau khi chon chuong
trinh con. Chi tiét vé 1énh goi CALL dugc trinh by & chuong 3.

2.6.11 Xung dét ngan xép va bang thanh ghi sé 1.

Nhu ta da néi ¢ trén thi thanh ghi con trd ngian xép c¢6 thé chi dén vi tri RAM hién
thoi danh cho ngan xép. Khi dit liéu dugc Iuu cat cao ngan x&p thi SP duoc tang 1én
va nguoc lai khi dit liéu dugc 18y ra tir ngan x&p thi SP giam xuong. Ly do 1a PS dugc
tang 1én sau khi PUSH 1a phai biét 14y chac chan riang ngan xép dang tang lén dén vi
tri ngan nhé 7FH ctia RAM tur dia chi thap nhét dén dia chi cao nhat. Néu con trd
ngan x&p da dugc giam sau cac 1énh PUSH thi ta nén sit dung cidc ngan nhé 7, 6, 5
v.v... cia RAM thuoc cac thanh ghi R7 dén RO cua bang 0, bang thanh ghi mac dinh.
Viéc tang nay clia con tro ngan xé&p doi vdi cac 1énh PUSH ciing dam bao rang ngan
x€p s€ khong véi t6i ngan nhé 0 cia RAM (ddy cua RAM) va do vay sé nhay ra khoi
khong gian danh cho ngéan xép. Tuy nhién ¢6 van dé nay sinh véi thiét 1ap méic dinh
ctia ngan x€p. Vi du SP = 07 khi 8051 dugc bat nguén nén RAM va ciing thudc vé
thanh ghi RO cu bang thanh ghi s6 1. Hay néi cach khac bang thanh ghi s6 1 va ngan
x€p dang dung chung mot khong gian cua bd nhé RAM. Néu chuong trinh da cho
can str dung céc bang thanh ghi s6 1 va s6 2 ta c6 thé dat lai ving nhé RAM cho
ngan xép. Vi du, ta ¢6 thé cdp vi tri ngan nhd 60H cia RAM va cao hon cho ngéan
x€p trong vi du 2.10.

VY db 2.10:

Bi€u dién ngan xé&p va con trd ngan x€p doi vdi cdc 1énh sau:

MOV  SP,#5FH ; Dat ngan nha tir 60H clia RAM cho ngan xép
MOV  R2, #25H
MOV  R1,#12H

MOV R4, #0F3H
PUSH 2



PUSH
PUSH 4

Léi gifi:

1

Sau PUSH 2

63

63

Sau PUSP 3

Sau PUSH 4

62

62

63

63

61

61

62

62 F3

60

Bat dauSP=5F

60 25
SP =60

61 12

61 12

60 25
SP =61

60 25
SP =62
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Cac ngét ctia hé théng hd trg cho lap trinh ASSSEMBLY
C6 4 ham hay dung nhat:
Ham 1: Chg 1 ky tu tif ban phim:
Mov ah, 1;AL chra ma ASCII ky tu' ma vao
Int 21h
Ham 2: Pua 1 ky tu dang ASCII ra man hinh tai vi tri con tro
dang dirng !
Cach 1: Nhé ngat cua BIOS
Mov al, ma ASCII cla ky tu
Mov ah, oeh
Int 10h
Cach 2:
Mov dl, ma ASCII cua ky tuw
Mov ah, 2
Int 21h
Ham 3: Hién 1 xau ky tu két thic bang dau $ ra man hinh
Mov dx, offset tén bi€n xau
Mov ah, 9
Int 21h
Ham 4: Tré vé DOS
Mov ah, 4ch
Int 21h
Cac DIRECTIVE diéu khién SEGMENT dang don gian: dé viét, dé
lién két nhung chua bao hét moi tinh huéng vé diéu khién SEGMENT
.Model thué vung nhg RAM thich hgp cho chugng trinh
.Model kiéu_tiny code+data<64KB
.Model kiéu_small code<64KB;data<64KB
.Model kiu_compact code<64KB;data>64KB
.Model ki€u_medium  code>64KB;data<64KB
.Model kiéu_large code>64KB;data>64KB song khi khai bao1 array
khoéng <64KB
.Model kiéu_large
khong >64KB
.Stack D0 I6n (Byte) — Xac lap do I6n stack cho chuang trinh
.Data Xac lap vung nhg cho dir liéu cta chuang trinh khai bao
bién ndm & segment nay
.Data Khai bao bién (co 3 loai bi€n)
Véi cac loai bién s thi ki€u db ¢ d6 dai 1 byte
dw c6 do dai 2 byte
dd co6 d6 dai 4 byte
dp/df c6 d6 dai 6 byte
dq co6 d6 dai 8 byte
dt c6 d6 dai 10 byte
V@i cac loai bi€n xau co cac cach khai bao nhu sau:
tén_bi€én_xau db ‘cac ky tu”
tén_bi€n_xau db dd_I6n dup(‘1 ky tu”)
tén_bi€én_xau db do_lén dup(?)
VGi cac loai bién trudng s6 (array) cd cac cach khai bdo nhu sau:
tén_bién_trudng ki€u_thanh_phan (cac s6 cach nhau bdi dau ,)
tén_bién_trudng ki€u_thanh_phan dd_l6n dup(gia tri 1 sb)
tén_bién_trudng ki€u_thanh_phan dé_I6n dup(?)
.Code Xac Iap vung nhd truy xuat ngau nhién dung cho phan ma may
.Code
nhadn_chuang_trinh:
mov ax, @data
mov ds, ax

;[int 20h]

code>64KB;data>64KB song khi khai bao1 array

than chuang trinh

mov ah, 4ch
int 21h
[cac chuang trinh con]
end nhan_chuaong_trinh
Cac DIRECTIVE diéu khién SEGMENT dang chuan: _SEGMENT;
_GROUP; _ASSUME
_SEGMENT Xac lap cac segment cho chuang trinh
tén_segment SEGMENT align combine use ‘class’
{than segment}
tén_segment ENDS
trong do:
tén_segment la 1 identifier (khdng chfa ddu cach, dau \ ; : ...)
align la cach xac lap khoang cach giita segment dang khai bdo vdi
segment trudc nd
align
byte khodng cach 1 byte
word khoang céch 2 byte
paka khoang cach 16 byte
page khoang cach 256 byte
combine cé hai chifc néng:

Ngén nglr may ASSEMBLY
+cho phép dat segment vao 1 dia chi mong mudn (theo yéu cau) cla
bd nhé RAM
tén_segment SEGMENT at dia_chi_dang_vat_ly
{thén}

tén_segment ENDS
+cho chuong trinh da tép: cach gop cac segment cé cung tén ndm &
cac tép khac nhau khi lién két. Vi du: Tép 1 cé DATA SEGMENT; Tép 2
c6 DATA SEGMENT.khac

_COMMON tirc la dd dai cia segment sau lién két bang dd dai
segment I6n nhat

_PUBLIC t(rc 1a d6 dai ciia segment sau lién két béng téng dd dai ca
2 segment

_PRIVATE tc 1a dé dai cia segment sau lién két bang dd dai cla
chinh n6 (khong quan hé véi nhau, day la ché do default)

_STACK gidng nhu _PUBLIC

_CLASS s3p xép cac segment lai gan nhau sau khi lién két
(Sau khi lién két thi nhiing segment nao cing mot nhém thi & gan
nhau)
_GROUP gdp cac segment c6 cling kiéu lai véi nhau cho dé& dang qui
chiéu

tén_ nhdm GROUP tén_cac_segment (cach nhau bdi dau , )
_ASSUME cho biét tén segment thudc loai segment nao

_ASSUME tén_thanh_ghi SEG : tén_seg
Cau tric mét chuang trinh Assembly thu'dng thay: Khai béo
MACRO, STRUCT, UNION, RECORD, SEGMENT

Dang don gian

.Model kiéu
.Stack do6 I16n
[.Data

khai bao bién]
.Code

nhadn_chuang_trinh:
mov ax, @data
mov ds, ax

than chugng trinh

mov ah, 4ch

int 21h

[cac chuang trinh con]
END nhan_chuaong_trinh

Dang chuin
_Stack segment
db d6_dai dup(?)
_Stack ends
Data segment
khai bao bién
Data ends
Code segment
Assume cs:code ds:data ss:stack nhdn_chugng_trinh:
mov ax, data
mov ds, ax

than chugng trinh

mov ah, 4ch
int 21h
[cac chugng trinh con]
ENDS
END nhan_chuang_trinh
*Chuong trinh con:
1, Cd ché khi 1 chugng trinh con bi goi:
Bu'dc 1: Tham s6 thuc dua vao STACK
Bu'dc 2: Dia chi cta Iénh tiép theo dugc dua vao STACK
Budc 3: Hé diéu hanh quan ly dia chi dau cta chuang trinh con do vay
Hé diéu hanh sé dua dia chi do vao CS:IP — ré nhanh vao chuong trinh
con
Bu'dc 4: Thyc hién than chuang trinh con cho dén khi gap 1énh RET thi
vao STACK I3y dia chi Iénh ti€p theo (da cat & Budc 2) va cho vao
CS:IP, roi quay vé chugang trinh da goi né
Budc 5: Tiép tuc thuc hién chuong trinh dang doi
2, Ca phap cia chudng trinh con Assembly:
Tén_chuaong_trinh_con PROC [NEAR/FAR]
Bao vé cac thanh ghi sé bi pha v3 & than chuong trinh
Than chuong trinh con
HGi phuc céc thanh ghi ma chugng trinh con pha v3
RET
Tén_chuaong_trinh_con ENDP
a, Van dé NEAR — FAR:
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NEAR chuadng trinh con cling ndm trén 1 segment véi chuong trinh goi
n6 — dia chi Iénh ti€p theo cat vao STACK (Bu'dc 2) chi can 2 byte
offset
FAR chuang trinh con ndm khac segment véi chuong trinh con goi nd
— dia chi Iénh ti€p theo cat vao STACK (Budc 2) can dén 4 byte offset
* V@i khai bdo segment dang dan gian thi directive model sé xac dinh
hién chugng trinh con NEAR hay FAR
. Model tiny — chuang trinh con la NEAR
. Model small — chuang trinh con la NEAR
. Model compact  — chugng trinh con la NEAR
. Model medium— chuang trinh con la FAR
. Model large  — chudng trinh con la FAR
. Model huge — chuong trinh con la FAR
* V@i khai bdo dang chudn thi méc dinh la NEAR
b, Chugng trinh con Assembly khdng cé d6i s6 — co ché kich
hoat chuong trinh con Assembly khéng c6 Budc 1
3, Chuyén giao tham sé:
Cach 1: Nhg thanh ghi
Chuang_trinh_chinh
mov ax, 10 mov bx, ax
call Chuong_trinh_con ...
(khi d6 bx = 10)
Cach 2: Nhg bién nhé
Chugang_trinh_chinh
mov value, 20 mov bx, value
call Chuong_trinh_con ...
(khi d6 bx = 20)
Cach 3: Thong qua STACK (dung khi lién két vgi ngon ngif 1ap trinh
bac cao)
4, Bao vé thanh ghi:
Khi than chuong trinh con st dung cac Iénh lam gia tri thanh ghi thay
ddi nhu and, xor, ... thi phai bao vé cac thanh ghi dé truc khi ding
Cach 1: Dung cac Iénh POP, PUSH
Cach 2: Chuyén vao bién hoc thanh ghi khac sau dé hdi phuc

Tép include
Tép INCLUDE cho phép ngugi lap trinh viét gon chuang trinh
- Thiét lap 1 tép ngoai (goi la tép INCLUDE) ma trong tép nay chlra
khdi Iénh Assembly .ASM
- Sau d6 dung Iénh INCLUDE dé& chén khéi 1&nh dé vao tép chuang
trinh dang viét. Cu phap:

Chuong_trinh_con

Chuang_trinh_con

- Cd ché ctia chugng trinh dich Assembly khi gép INCLUDE: chucng
trinh dich cta Tubor Assember khi gép INCLUDE thi thuc hién cac
budc:
* MJ tép INCLUDE theo sau Directive Include
* Sao chép va chén toan bo khdi Iénh Assembly cé trong tép INCLUDE
vao vi tri Directive Include diing
* Tién hanh dich khdi Iénh do
- Céch tim t&p INCLUDE dé& chén
* Néu tép dig sau Directive Include c6 tén dia, duding dan thi chucng
trinh dich tim dén, néu khong cd thi d6 1a thu muc hién hanh, con néu
khéng c6 nifa thi sai
* Néu sai thi chi ¢ cach stra lai chugng trinh nguon. Khi dich chuong
trinh dung thém tham s6 TASM -i  A:\...\*.ASM
- Han ché clia INCLUDE la khong dugc phép cd nhan nhay trong khoi
Iénh cla tép INCLUDE khi goi nd 2 lan
macro va cac van dé lién quan

1, Cac Iénh lap khdi Iénh khi dich chu'dng trinh:
REPT dich khdi Iénh theo s6 an di sau REPT

REPT n

KhGi_lénh

ENDM
IRP dich khGi Iénh theo sG Iugng danh sach

IRP tén_doi <danh sach>

Kh&i_lénh

ENDM
- C4c Directive diéu khién diéu kién khi dich chuang trinh
Chirc nang: Dich khai Iénh khi diéu kién ding TRUE
IF <diéu kién> IF <diéu kién>

KhGi_lénh KhGi_lénh_1
ENDIF ELSE  Khéi_lénh_2

ENDIF

Lénh IFE gi6ng nhu Iénh IF nhung ngugc diéu kién
Chirc nang: Dich khéi 18nh khi biéu thirc <diéu kién> = 0

Ngén nglr may ASSEMBLY

IFB <biéu thirc>

KhGi_lénh
ENDIF
Lénh IFNB gidng nhu Iénh IFB nhung ngugc diéu kién
Chirc néng: Dich khdi Iénh khi <biéu thirc 1> = <biéu thirc 2>
IFIDN <biéu thirc 1>, <biéu thirc 2>

Khéi_lénh
ENDIF
Lénh IFDIF gi6ng nhu Iénh IFIDN nhung ngugc diéu kién
Chirc nang: Dich khdi I1énh khi nhan theo sau dé da dugc khai bao
IFDEF nhan

Khéi_lénh
ENDIF
Lénh IFNDEF gi6ng nhu Iénh IFDEF nhung ngudc diéu kién
*Macro la 1 cg ché gilp ngu®i lap trinh tao 1 1énh méi trén cd s§ tap
Iénh san cé clia Assembly
- Trudc khi dugc dung thi phai khai bao
Cul phap:
Tén_Macro MACRO[d&i]

Bdo vé cac thanh ghi sé bj pha v3 & than chugng trinh

Than MACRO

HGi phuc cac thanh ghi ma chuong trinh con pha v§
ENDM
- Cach dung Iénh mdi da xac lap & MACRO: Sau khi macro da dugc xac
l&p thi tén cGa Macro tro thanh mot Iénh mdi cia ASM
- Cach dung: Goi tén macro va thay vi d6i s€ la tham s6 thuc
Chuong trinh Macro hién xau ra man hinh:

HIENSTRING MACRO XAU

Push  ax, bx

Lea dx, XAU

Mov  ah, 9

Int 21h

Popdx, ax

ENDM

Chuong trinh Macro x6a man hinh:
CLRSCR MACRO

Push ax
Mov  ah, Ofh
Int 10h

Mov ah, 0
Int 10h

Pop  ax
ENDM

tinh vu viét cua macro
a, So sanh Macro v@i chudng trinh con:
Tdc d6: Khi chay chuang trinh thi Macro nhanh han vi khéng phai dung
Iénh CALL va RET
Tiét kiém bo nhé: Chuong trinh con chiém it bd nhé hon
Macro cho phép chuyén giao tham s8 théng qua d&i va cho phép st
dung céc Directive I8p khidich chuong trinh. Cac Directive diéu khién
diéu kién khi dich chuang trinh.
b, So sanh Macro véi tép INCLUDE:
Cd ché: Giéng nhau khi dich
Tdc do6: Khi chay chuang trinh thi Macro nhanh han vi khéng phai mé
ddng tép
Macro cho phép c6 nhan nhay trong Iénh clia Macro nhd Directive
Local. Trong than Macro cho phép c6 cac Macro khac
Chuang trinh dang *.com va *.exe
Chuong trinh .EXE ¢ 3 segment {code, data va stack}. C6 thé khdng
cling ndm trén 1 segment
Chuang trinh .COM c6 3 segment {code, data va stack} ndm cling
trén 1 segment. Khi chay chuang trinh .COM can 256 byte ddau cua
segment d6 dé€ nhay. Do vdy, Iénh dau clia chuong trinh .COM sé& dat &
offset — ngudi 13p trinh phai khai bao cho hé diéu hanh Directive ORG
Khai bdo chugng trinh dang .COM c6 1 segment va la Code Segment —
bién cling dugc khai bao & Code Segment
.Code
Nhan_chuang trinh:

Jmp nhan_khac

[néu cd khai bdo bién]

Khai bao bién

Nhan_khac:

mov ah, 4ch

int 21h
Dang thudng thay ctia chu'dng trinh .COM thuan tay [Khai bao
MACRO, STACK, UNION, RECORD]
Dang dan gian Dang chuan
.Model tiny .Code segment

(hodc small) ORG 100h
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.Code assume cs:code,ds:code,ss:code
ORG 100h Nhan_chuaong_trinh:
Nhan_chuang_trinh: Jmp nhdn_khac
Jmp nhan_khac Khai bao bién

Khai bao bién Nhan_khac:
Nhdn_khac: ...

......... int 20h

int 20h [cac chuang trinh con]
[cac chuang trinh con] code ends

END nhan_chuang_trinh END nhan_chugng_trinh
Directive public
Chirc néng: Bao cho chuang trinh dich biét nhitng nhan & Model nay
cho phép céc tép khac cling cd thé dung
Cu phap: Public tén_nhan
Khai bao kiéu nhan
.Véi hang: Public tén_hang = hang
Public Port
Port = 038h
.V@Gi bién: Public tén_bién
Khai bao bién
.V@i tén chuong trinh con:
Public tén_chuang_trinh_con
tén_chuang_trinh_con PROC
RET
tén_chuang_trinh_con ENDP
Directive public
Chirc nang: Bao cho chuong trinh dich biét Module nay xin phép dugc
dung céc nhan ma cac Module khac da cho phép
Ca phap: Extrn  tén_nhdn: kiéu
.Nhan 13 tén hang: Extrn  tén_nhan: ABS
Extrn  Post kiéu
.Nhan la bién nhé: Extrn  x:  word (hodc byte hodc dword)
.Nhén la chugng trinh con:
Extrn  tén_chuong_trinh_con:PROC
Directive global
Chirc nang: Khéng phai chuang trinh nao cling cé Directive nay, n6
thay cho Public va Extrn
Cu phap: GLOBAL tén_nh3n: kiéu
Khai bao bién
Lién két C v@i Assembly
INLINE ASM la chén kh&i Iénh ASM vao chuong trinh dugc viét bang
C
Cu phap: khdilénh C
ASM I&nh ASM
ASM [énh ASM
khdi Iénh C
Dich va lién két
TCC -ms :IC\TC\INCLUDE -LC
Han ché: Cac Iénh ASM dugc chen thi dich nhd béi chuang trinh dich
cla TC. Do d6 1 s6 Iénh khé cua ASM dich khong ding. Khong cho
phép cé cac nhdn nhdy trong ASM — khéi Iénh chén vao yéu (vi khdng
c6 LOOP, nhay cd va khong cé diéu kién)
Viét tach biét tép cho c va tép cho asm
Phai gidi quyét 3 van dé:
1, Van dé da tép: (khai bao Public) véi Module ctia C, bat ky khai bao
nao cla C déu la khai bao Public. Khai bdo External ngon ngir C phai
xin phép dung cac nhan da cho phép tur tép ngoai. Vi Module ASM
giéng nhu da tép thuan tdy
2, Van dé dau (-) (underscore) ngudi viét chuang trinh ASM phai
thém d&du — vao trudc trén cac nhan dung chung vdi C va thém & moi
nci ma tén dé xudt hién
3, Van dé gia tri quay vé ciia ham ASM: qui dinh vdi gia tri 2 byte
thi trudc khi RET ax = bao nhiéu thi tén ham ASM c6 gid tri bdy nhiéu.
Vi gia tri 4 byte trudc khi RET dx:ax cé gia tri bao nhiéu thi ham ASM
cd gia tri bdy nhiéu
ca ché khi mét ngét va chudng trinh con dudc kich hoat

Chuang trinh con binh thudng:
CALL

Bu'dc 1: Tham s6 thuc — STACK

Bu'dc 2: Dia chi Iénh ti€p theo — STACK

Bu'éc 3: Hé diéu hanh quan ly dia chi dau cda chugng trinh con — Hé
diéu hanh dua dia chi dau clia chugng trinh con — cs:ip — ré nhanh
vao chuang trinh con

Budc 4: Thuc hién cac lénh cia chugng trinh con — RET thi vao
STACK I3y dia chi lénh ti€p theo (da cdt & budc 2) — cs:ip va trg vé
chuang trinh dang dé

Budc 5: Tiép tuc chuong trinh dang dg

Chuang trinh con phuc vu ngét:

Ngén nglr may ASSEMBLY
Int n (tac dong linh kién)
Buéc 1: Flag — STACK;Tham s6 thuc — STACK
Bu'éc 2: Dia chi Iénh ti€p theo — STACK
Bu'dc 3: Hé diéu hanh quan ly dia chi dau clia chuong trinh con phuc
vu ngat. Song dia chi dau cta chuang trinh con phuc vu ngat nam
trong & nhd tuong (g clia bang vectd ngat — may tinh vao vects ngdt
I8y dia chi dau clia chugng trinh con phuc vu ngat dua vao cs:ip — ré
nhanh vao chuang trinh con phuc vu ngat
Budc 4: Thuc hién cac Iénh cta chuang trinh con cho dén khi gap
IRET thi vao STACK |y dia chi Iénh ti€p theo (da cat & budc 2) — cs:ip
va tr@ vé chuang trinh dang d&
Budc 5: Trudc khi ti€p tuc chuong trinh dang dé thi vao STACK ldy cd
da cat
Bang vectd ngét: 13 ving nhd RAM chira dia chi dau clia chuong trinh
con phuc vy ngét. May tinh cé 256 ngat — c6 256 chudng trinh con
phuc vu ngét. Dia chi  bdng n * 4 (mai dia chi 4 byte)
Cac budc dé xac lap chuong trinh con phuc vu ngét:
Budc 1: Viét chuaong trinh con theo yéu cau cla thuat toan
Cu phap: Tén_chtrinh_con_pvu_ngdt PROC [NEAR/FAR]
Bao vé cac thanh ghi

Than chuang trinh

Phuc hdi cac thanh ghi

IRET

Tén_chtrinh_con_pvu_ngit ENDP
Budc 2: Sau khi viét xong chuong trinh con phuc vu ngat thi tim dia
chi dau cua chuang trinh nay dua vao vi tri tugng g cua bang vectg
ngat
Khéi dong may tinh véi hé diéu hanh DOS
V&i may tinh cta INTEL, khi bat may thi thanh ghi CS = FO00h; IP =
FFFOh va sé nhay vao thuc hién Iénh & 6 nh& FO00:FFFO. Lénh nay la
Iénh jmp va nd nhay dén chuaong trinh khdi déng may tinh déu nam &
ROM-BIOS
ROM-BIOS la vuing nhd chi doc, khdng ghi dugc va chlra 2 loai chuong
trinh khai ddng may va chuaong trinh phuc vu ngdt clia BIOS
Cac chu'ong trinh khéi dong may tinh:
Test CPU: kiém tra cac thanh ghi. T8ng vao cac gid tri 00, 55 va FF vao
céc thanh ghi va kiém tra lai c6 bang 00, 55 va FF khdng. Dong thdi
kiém tra mot sG 1énh ASM néu ¢ 15i thi hién FATA ERROR.
Ki€ém tra ROM-BIOS: trong ROM c¢6 1 byte CHECKSUM (t8ng cac byte
clia ROM) khi khgi dong thi cé 1 chuang trinh cdng céc byte cia ROM
lai lvu két qua vao 1 byte va so sanh byte nay véi CHECKSUM. Néu
bang nhau thi tirc la ROM tét, ngugc lai la toi.
Kiém tra mét s6 linh kién quan trong clia mainboard
8259 Ia chip phuc vu ngdt
8250 UART (COM)
8253 Timer
8237 DMA
Ki€ém tra RAM (gidng hét CPU va thanh ghi) tirc I3 cho toan b cac byte
cla RAM céc gia tri 00, 55, FF liéu RAM c6 chdp nhan cac gia tri nay
khong
Xac lap bang vec to ngat cia BIOS
Dua moi dia chi ddu cta cac chuang trinh con phuc vu ngat vao bang
vec td ngdt
Pua cac thong s6 may tinh dang dung vao ving nhd bién BIOS
Kiém tra liéu c6 ROM md rdng: véi man hinh va 6 dia thi vé& phan citng
cho céc Card diéu khién khdng gidng nhau — khdng thé viét 1 driver
chung va nap vao ROM-BIOS chuan — thda hiép clia cac hang: Ai san
xudt phan clng thi viét driver cho n6 va nap vao ROM va ROM d6 sé
dugc dat trén Card do
Int 19h: L&i boot sector xuéng RAM va trao quyén cho chugng trinh
nam trong boot sector
Trong boot sector la sector 512 byte chira tham sg dia va chira chuang
trinh moi
Chuang trinh mdi I6i 2 tép &n xudng RAM (hé diéu hanh DOS)
Kiém tra thiét bi ngoai vi
L6i COMMAND.COM vao vlng nhd RAM — la chuang trinh dich cac Iénh
clia DOS — Ma may
CONFIG.SYS
AUTOEXEC.BAT
C:\>
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Bai tap 1:
Hién 1 xau ky tu “Hello TASM!” ra man hinh
Cach 1:
.MODEL small
.STACK 100h
.DATA
Message db ‘Hello TASM!$’
.CODE
ProgramStart:
Mov  AX,@DATA
Mov  DS,AX
Mov  DX,OFFSET Message
Mov  AH,9
Int 21h
Mov  AH,4Ch
Int 21h
END  ProgramStart
Cach 2:

_STACK segment stack ‘stack’
db 100h dup(?)
_STACKends
DATA segment
Message db ‘Hello TASM!’,0
DATA ends
CODE segment
Assume CS:CODE, DS:DATA, SS:_STACK

ProgramStart:
Mov  AX,DATA
Mov  DS,AX
Mov  SL,OFFSET Message
cld
L1:
Lodsb
AndAL,AL
Jz Stop
Mov  AH,0eh
Int 10h
Jmp L1
Stop:
Mov  AH,1
Int 21h
Mov  AH,4Ch
Int 21h
CODE ends
END  ProgramStart
Bai tap 2:

So sanh 2 s6 nguyén nhap tir ban phim xem s6 nao bé hon
Cach1:
include C:\HTDAT\INCLUDE\libl.asm
_stack segment stack 'stack'’
db 100h dup(?)
_stack ends
data segment
m1 db 10,13,'Vao so thu nhat:$'
m2 db 10,13,'Vao so thu hai:$'
m3 db 10,13,'So be la:$'
m4 db 10,13,'Co tiep tuc khong (c/k)?:$'
data ends
code segment
assume cs:code,ds:data,ss:_stack
ps:
mov ax,data
mov ds,ax
clrscr
hienstring m1
call Vao_so_N
mov bx,ax
hienstring m2
call Vao_so_N
cmp ax,bx
jl Ll
xchg ax,bx
L1:
hienstring m3

Ngén nglr may ASSEMBLY
call Hien_so_N
hienstring m4
mov ah,1
int 21h
cmp al,'c’
je ps
mov ah,4ch
int 21h
include C:\HTDAT\INCLUDE\lib2.asm
code ends
end ps
So sanh 2 s6 nhap vao tir ban phim xem s6 nao bé hon
Cach 2:
hien_string MACRO xau
push ax dx
mov dx,offset xau
mov ah,9
int 21h
pop dx ax
ENDM

.model small
.stack 100h
.data
sohex dw ?
temp dw ?
ml db 0ah,0dh,'Vao so thul: $'
m2 db  0ah,0dh,'Vao so thu2: $'
m3 db 0ah,0dh,'So be la: $'
.code
ps:
mov ax,@data
mov ds,ax
hien_string m1
call VAOSO
mov ax,sohex
mov temp,ax
hien_string m2
call VAOSO
mov bx,sohex
hien_string m3
cmp ax,bx
jlLl
xchg ax,bx
L1:
call HIENSO
mov ah,1
int 21h
mov ah,4ch
int 21h

VAOSO PROC
push ax bx cx dx
mov bx,10
XOr CX,CX
mov sohex,cx

VS1:
mov ah,1 ; Ham nhan 1 ki tu va --->al
int 21h
cmp al,0dh
je VS2
sub al,30h
mov cl,al
mov ax,sohex
mul bx
add ax,cx
mov sohex,ax

jmp VS1

VS2:
pop dx cx bx ax
ret

VAOSO ENDP

HIENSO PROC
push ax bx cx dx
mov bx,10
XOr CX,CX
HS1:
xor dx,dx
div bx ; tuc lay dx:ax chia cho bx kq thuong-->ax va du-->dx
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add dx,30h ; de dua ra dang ASCCI
push dx ; tong 1 chu vao stack
inc cx
cmp ax,0
jnz HS1
HS2:
pop ax
mov ah,0eh
int 10h
loop HS2
pop dx cx bx ax
ret
HIENSO ENDP
end ps
Bai tap 3:
Tinh trung binh cdng 2 s6 nguyén nhap tir ban phim
INCLUDE C:\INCLUDE\LIB1.ASM
_STACKsegment
db 100h dup(?)
_STACKends
DATA segment
M1 db ‘Hay vao so thu 1: $’
M2 db 0ah,0dh,'Hay vao so thu 2: $’
M3 db 0ah,0dh,'Trung binh cong cua 2 so nguyen la: $’
M4 db *-$’

M5 db *.5%
M6 db 0ah,0dh,” Co tiep tuc khong (c/k) ?: $’
DATA ends

CODE segment
assume cs:code,ds:data,ss:_stack
ps:
mov ax,data
mov ds,ax
clrscr
HienString M1
call VAO_SO_N
mov bx,ax
HienString M2
call VAO_SO_N
HienString M3
Add ax,bx
And ax,ax
Jns L1
HienString M4
Neg ax
L1:
Shr ax, 1
Pushf
Call HIEN_SO_N
Popf
Inc L2
HienString M5
L2:
HienString M6
Mov ah,1
Int 21h
Cmp al,'c’
JeTT
Mov ah,4ch
Int 21h
TT:
Jmp ps
INCLUDE C:\INCLUDE\LIB2.ASM
CODE ends
END ps
Bai tap 4:
Nhap moét s6 nguyén ducng n tir ban phim va tim giai thira ciia
no
Cach 1:
include C:\HTDAT\INCLUDE\libl.asm
_stack segment stack 'stack’
db 100h dup(?)
_stack ends
data segment
fv dw ?
facdw ?
m1 db 10,13,'Vao so n:$'
m2 db 10,13,'Giai thua cua $'
m3db ' la:$'
m4 db 10,13,'Co tiep tuc khong(c/k)?: '

Ngén nglr may ASSEMBLY
data ends

code segment
assume cs:code,ds:data,ss:_stack
ps:
mov ax,data
mov ds,ax
clrscr
hienstring m1
call vao_so_N
hienstring m2
call Hien_so_N
hienstring m3
call S_N_T
mov ax,fv
call hien_so_N
hienstring m4
mov ah,1
int 21h
cmp al,'c’
je ps
mov ah,4ch
int 21h
include C:\HTDAT\INCLUDE\lib3.asm
include C:\HTDAT\INCLUDE\lib2.asm
code ends
end ps

Chuong trinh tinh giai thira cia mot s6 n nhap tir ban phim

Cach 2:
code segment
assume cs:code,ds:code
org 100h
start: jmp do
msgl db 'nhap vao mot so:$'
msg2 db 'ket qua la:$'
giaithua dw 1
so dw 0
m db 'ok $'
do:
mov ah,09h
mov dx,offset msg1
int 21h
call nhapso
call cr_If
mov bx,1
mov Cx,ax
lap:
mov ax,giaithua
mul bx
inc bx
mov giaithua,ax
loop lap
mov ax,giaithua
push ax
push dx
mov ah,09h
mov dx,offset msg2
int 21h
pop dx
pop ax
call inra
mov ah,01h
int 21h
int 20h

cr_If proc near
push ax
push dx
mov ah,02h
mov dx,0dh
int 21h
mov dx,0ah
int 21h
pop dx
pop ax
ret

cr_If endp

nhapso proc near
push dx
push cx



DHQG — HN CNTT

push bx
xor dx,dx
mov so,0
mov cx,1
lapl: call nhap
cmp al,0dh
je exit
sub al,30h
xor ah,ah
xor dx,dx
mov dx,ax
mov ax,so
cmp cx,1
je nota
mov bl,10
mul bl
nota: add ax,dx
mov So,ax
inc cx
jmp lap1
exit: mov ax,so
pop bx
pop cx
pop dx
ret
nhapso endp

inra proc
mov bx,10
XOr CX,CX

none_zero:
xor dx,dx
div bx
push dx
inc cx
or ax,ax
jnz none_zero

write: pop dx
add dl,'0’
mov ah,02
int 21h
loop write
ret

inra endp

public nhap
nhap proc near
sta :
push dx
mov ah,08
int 21h
cmp al,0dh
je exitl
cmp al,30h
jb sta
cmp al,39%h
ja sta
mov dl,al
; xor ah,ah

mov ah,02h
int 21h
exitl:
pop dx
ret
nhap endp

code ends
end start
Bai tap 5:
Tim s nguyén t6 nhoé hon hoic bing s6 gidi han cho trudc
INCLUDE C:\INCLUDE\LIB1.ASM
_STACKsegment
db 100h dup(?)
_STACKends
DATA segment
M1 db ‘Hay vao so gioi han: $’
M2 db 0ah,0dh,” Cac so nguyen to tu 2 den $’
M3 db ‘la: §’

Ngén nglr may ASSEMBLY

M4 db 0ah,0dh,” Co tiep tuc khong (c/k) ?: ¢’

So dw dw
DATA ends
CODE segment

Assume CS:CODE, DS:DATA, SS:_STACK

PS:

Mov AX,DATA

Mov DS,AX

CLRSCR

HienString M1

Call VAO_SO_N

HienString M2

Call VAO_SO_N

HienString M3

Mov BX,AX

Mov so,1
L1:

Inc so

Mov AX,so

Cmp AX,BX

Jg Stop

Mov CX,AX

Shr CX,1
L2:

Cmp CX,1

Jle L3

Xor DX,DX

Div CX

And DX,DX

Jz L1

Mov AX,so

Loop L1
L3:

Call HIEN_SO_N

HienString M4

Jmp L1
Stop:

HienString M5

Mov AH,1

Int 21h

Cmp AL,'c

JeTT

Mov AH,4Ch

Int 21h
TT:

Jmp PS
INCLUDE C:\INCLUDE\LIB2.ASM
CODE ends

END PS
Bai tap 6:

Nhap 2 s6 vao tir ban phim va in ra tich caa ching

EXTRN

CR_LF:PROC,PRINT_CHAR:PROC,GET_IN_NUMBER:PROC,WRITE_C

HAR:PROC

DATA_SEG SEGMENT PUBLIC

DATA_1 DB  'ENTER TWO STRING:$'

DATA_2 DB 'NUMBER1:$'
DATA_3 DB 'NUMBER2:$'

PRODUCT DB  'PRODUCT IS:$'

TEMP_VAR DWO
TEMP DW 0
NUMBER Dw 0
DATA_SEG ENDS

STACK SEGMENT STACK
DB 64 DUP('STACK')
STACK ENDS

EZODE_SEG SEGMENT PUBLIC

ASSUME  CS:CODE_SEG,DS:DATA_SEG,SS:STACK

START: MOV  AX,DATA_SEG
MOV  DS,AX
MOV  AH,09
MOV  DX,OFFSET DATA_1
INT21H
CALL CR_LF
MOV  AH,09
MOV  DX,OFFSET DATA_2
INT21H

;khoi tao thanh ghi DX

;yeu cau nhap

; sothul
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CALL PRINT_CHAR
CMP  AX,99
JA EXIT
MOV  TEMP_VAR,AX
CALL CR_LF
MOV  AH,09 ; so thu 2
MOV  DX,OFFSET DATA_3
INT21H
CALL PRINT_CHAR
CMP  AX,99
JA EXIT
CALL CR_LF
MUL NUMBER ;AX:=AX*NUMBER
PUSH AX
MOV  AH,09
MOV  DX,0OFFSET PRODUCT
INT21H
POP  AX
CALL WRITE_CHAR
EXIT: MOV AH,4CH
INT21H
CODE_SEG ENDS
END START

CR_LF PROC FAR
PUSH AX
PUSH DX
MOV  AH,02
MOV  DX,0AH
INT21H
MOV  DX,0DH
INT21H
POP DX
POP  AX
RET

CR-LF ENDP

GET_IN_NUMBER PROC
PUSH DX

NHAY: MOV  AH,08
INT21H
CMP  AL,ODH
JE EXIT_1
CMP  AL,30H
JB NHAY
CMP  AL,39H
JA NHAY
MOV  DLAL
MOV  AH,02
INT21H

EXIT_1: POP DX
MOV  AX,4CH
INT21H
RET

GET_IN_NUMBER ENDP

PRINT_CHAR PROC NEAR
PUSH DX
PUSH BX
MOV  TEMP,0
MOV  CX,1
LOOP_1: CALL GET_IN_NUMBER
CMP  AL,0DH
JE EXIT 2
SUB  AL,30H
MOV  DX,AX
XOR  AH,AH
MOV  AX,TEMP
CMP  CX,2
JB NONE_ZERO
MOV  BX,10
MUL  BX
NONE_ZERO:
ADD  AX,DX
MOV  TEMP,AX
INCCX
CMP  CX,2
JA EXIT 2
IMPLOOP_1
EXIT_2: MOV AX,TAM

Ngén nglr may ASSEMBLY
POP  BX
POP DX
RET
PRINT_CHAR ENDP

WRITE_CHAR PROC NEAR
PUSH BX
PUSH CX
XOR  DX,DX
MOV  BX,10
MOV  CX,1

LOOP_2:

DIVBX
PUSH DX
INCCX
OR AX,AX
INZLOOP_2
JE PRINT

PRINT: POP DX
ADD  DX,30H
MOV  AH,02H
INT21H
LOOP PRINT
RET

WRITE_CHAR ENDP

Bai té_ip, 7:
Tinh tong hai s6 nhap tur ban phim
CODE_SEG SEGMENT BYTE PUBLIC

ASSUME CS:CODE_SEG,DS:CODE_SEG
ORG 100H

START: JMP  FIRST

MSG DB 'NHAP VAO 2 SO DE CONG :$'

MSG1 DB 'SO THU NHAT :$'

MSG2 DB 'SO THU HAI :$'

MSG3 DB 'TONG CUA CHUNG LA :$'
NUMBER1 DB 0

NUMBER2 DB 0

soam db ?
dausol db ?
dauso2 db ?

FIRST: MOV AH,09H
MOV DX,0FFSET MSG
INT 21H
call cr_If
MOV AH,09H
MOV DX,0FFSET MSG1
INT 21H

mov soam,0

mov dausol,0

CALL GET_AN_INT_NUM
cmp soam,1

jne solkhongam

mov dausol,1

solkhongam:

CMP AX,255
Jb tieptuclam

int 20h

tieptuclam: MOV NUMBER1,AL
CALL CR_LF

MOV AH,09H
MOV DX,OFFSET MSG2
INT 21H

mov soam,0h
mov dauso2,0
CALL GET_AN_INT_NUM
cmp soam,1
jne so2khongam
mov dauso2,1
so2khongam:
CMP AX,255
JA EXIT
MOV NUMBER2,AL
CALL CR_LF
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MOV AH,09
MOV DX,0OFFSET MSG3
INT 21H

mov  cl,dausol
add cl,dauso2
cmp  dl,1

je  khacdau ;HAI SO KHAC DAU

XOR  AX,AX
MOV  BL,NUMBER1
ADD AL,BL

PUSH AX

cmp dausol,1

jne  khongam

call indau

jmp  khongam

khacdau: mov cl,numberl
cmp  cl,number2 ;S01>S02 ?
je  writeZero
ja  laydausol

XOR  AX,AX
MOV  BL,NUMBER1
SUB AL,BL
PUSH AX

cmp  dauso2,1
jne  khongam
CALL INDAU
JMP  KHONGAM

laydausol: XOR AX,AX
MOV AL,NUMBER1
SUB AL,NUMBER2
PUSH AX
cmp dausol,1
jne  khongam
CALL INDAU

khongam:
POP AX
CALL WRITE_INT_NUMBER
jmp exit
writezero: mov ax,0

call write_int_number

EXIT:
INT 20

I
indau proc

push ax
push dx
mov ah,02
mov dl,'-'
int 21h
pop dx
pop ax

ret

indau endp

,GET_AN_INT_NUM PROC

IMP $+4

TEMP_VAR DW 0

PUSH BX

PUSH CX

PUSH DX

XOR DX,DX

MOV TEMP_VAR,0
MOV CX,1

mov soam,0h
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LOOP_2: CALL GET_A_DEC_DIGIT
CMP AL,0DH
JE EXIT_2

cmp al,'-'

jne tieptuc
mov soam,1lh

jmp loop_2

tieptuc: SUB AL,30H

XOR AH,AH

MOV DX,AX

MOV AX,TEMP_VAR

CMP CX,1

JE SUM_UP

MOV BL,10

PUSH DX

MUL BL

POP DX
SUM_UP: ADD AX,DX

MOV TEMP_VAR,AX

INC CX

CMP CX,3

JA EXIT_2

JMP LOOP_2
EXIT_2: MOV AX,TEMP_VAR

POP DX

POP CX

POP BX

RET
GET_AN_INT_NUM ENDP

7

7

GET_A_DEC_DIGIT PROC
LOOP_1:
PUSH DX
MOV AH,08H
INT 21H
CMP AL,0DH
JE EXIT_1
CMP AL,-'
INE TIEP
IMP INSO
TIEP:  CMP AL,30H
JB LOOP_1
CMP AL,39H
JA LOOP_1

INSO: MOV DL,AL
MOV AH,02
INT 21H
EXIT_1: POP DX
RET
GET_A_DEC_DIGIT ENDP

7

7

WRITE_INT_NUMBER PROC NEAR

MOV BX,10

XOR CX,CX
NONE_ZERO:

XOR DX,DX

DIV BX

PUSH DX

INC CX

OR AX,AX

INZ NONE_ZERO
WRITE_DIGIT_LOOP:

POP DX

ADD DL,48 ;=30H='0"

MOV AH,02

INT 21H

LOOP WRITE_DIGIT_LOOP

RET
WRITE_INT_NUMBER ENDP

7
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CR_LF PROC NEAR
PUSH AX
PUSH DX
MOV AH,02
MOV DL,0DH
INT 21h
MOV DL,0AH
INT 21H
POP DX
POP AX
RET

CR_LF ENDP

CODE_SEG ENDS
END START
Bai tap 8:

Chuong Trinh xac dinh s6 cdng COM va dia chi cdhg COM
hien_string MACRO xau
push ax dx

mov dx,offset xau
mov ah,9
int 21h
pop dx ax
ENDM

_STACK SEGMENT STACK 'STACK'
db 100h dup(?)
_STACK ENDS
data segment
ml db 'Khong co cong COM. $'
m2 db 0ah,0dh,'So luong cong COM la: $'
m3 db 0ah,0dh,'Dia chi cong COM1 la: $'
data ends
code segment
assume cs:code,ds:data,ss:_STACK
ps:
mov ax,data
mov ds,ax

mov ax,40h
mov es,ax
mov bx,11h
mov al,es:[bx]
and al,0eh ; lay 3 bit chua so luong cong COM (0000 | x x x 0)
; 0 e
jnz 11
hien_string m1
jmp stop
I1:
hien_string m2
shr al,1
add al,30h
mov ah,0eh
int 10h
hien_string m3
mov bx,2 ; cong COM 2
mov ax,es:[bx]
push ax
mov al,ah
call HIENHEX
pop ax
call HIENHEX
stop:
mov ah,1
int 21h
mov ah,4ch
int 21h
; chuong trinh con HIENHEX va trong CTC nay lai chua CTC HIEN
HIENHEX PROC
push ax cx
push ax
mov cl,4
shr al,cl
call HIEN
pop ax
and al,0fh
call HIEN
pop Cx ax
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ret

HIENHEX ENDP
HIEN PROC
cmp al, 10
jlH
add al,7
H:
add al,30h
mov ah,0eh
int 10h
ret
HIEN ENDP
code ends
end ps
Bai tap 9:
Hién thi tén & dia va thdi gian doc dia
COMMENT *
PROGRAM DISKLITE
chuong trinh se hien thi ten o dia va thoi gian doc dia
moi khi co truy nhap dia
Sudung:

DISKLITE -> chay chuong trinh

DISKLITE /U -> unload disklite*
CODE SEGMENT

ASSUME CS:CODE,DS:CODE

ORG 100h
START:

JMP INIT ;nhay toi thu tuc khoi tao
MAGIC_CODE DB 'DISKLITE VERSION 1.0'
MAGIC_LEN LABEL BYTE
NUM_IN EQU 11 ;so chu so de in
DISPLAY_BASE DW 0B800h
OLD_CHARS DB NUM_IN*2 DUP(?)
DISPLAY_DRV DB 'A',70h,"',70h,"',70h ;in ten o dia
DISPLAY_TM DB '0',70h,'0',70h,":',70h,'0',70H,'0',70h,":',70h

DB 2 DUP('0',70h)

NUM_FLOPPIES DB ?
SECOND DB 0O
MINUTE DB O
HOUR DB 0
TICKER DB 0 ;so nhip dong ho
D_DISK EQU (80-NUM_IN-1)*2 ;offset de ghi ten o dia
D_TIME EQU (82-NUM_IN)*2 ;offset ghi thoi gian
;dia chi byte trang thai moto o mem
MOTOSTATUS EQU 43Fh
;dia chi cong dia cung
HARDPORT EQU 1F7h
;dia chi co dia cung
HARDFLAGS EQU 48Ch ;(Neu flags and 8)=8 thi dang roi
;dia chi co IN_DOS
DAPTR EQU THIS DWORD
DAPTR_OFS DW ?
DAPTR_SEG DW ?
;cac thuc tuc ngat cu
OLDINT13_PTR EQU THIS DWORD
OLD_INT13 DW ? ;dia chi ngat 13H

DW ?
OLDINT1C_PTR EQU THIS DWORD
OLD_INT1C DW ? ;dia chi ngat 1C

DwW ?
INT13 PROC FAR

ASSUME CS:CODE,DS:NOTHING

PUSHF ;luu thanh ghi co

PUSH AX

PUSH CX

PUSH DX

PUSH SI

PUSH DI

PUSH DS

PUSH ES

CALL GET_DISPLAY_BASE ;tinh dia chi doan bo nho man hinh

CALL SAVE_SCREEN ;Luu 11 ky tu
CALL DISPLAY_DRIVE

CALL DISPLAY_TIME

POP ES

POP DS

POP DI

POP SI

POP DX

POP (X
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POP AX

POPF

PUSHF

CALL DWORD PTR CS:OLD_INT13
PUSHF

PUSH AX

PUSH CX

PUSH SI

PUSH DI

PUSH DS

PUSH ES

LEA SI,OLD_CHARS
MOV  DI,D_DISK
MOV CX,NUM_IN
CALL WRITE_S
POP ES

POP DS

POP DI

POP SI

POP CX

POP AX

POPF

RET 2

INT13 ENDP
INT1C PROC FAR

ASSUME CS:CODE,DS:NOTHING

PUSH AX

;PUSH CX

PUSH DX

PUSH DI

;PUSH SI

PUSH DS

;PUSH ES

;LDS DI,[DAPTR] ;nap IN_DOS vao DS:DI

;CMP BYTE PTR DI, 0 ;co DOS co ban khong

XOR AX,AX

MOV DS,AX

MOV AL,BYTE PTR DS:[MOTOSTATUS] ;co o dia nao quay khong
AND AL,3

CMP AL,0

IJNE CONTINUE ;neu ban thi tiep tuc

;MOV DX,HARDPORT ;cong dia cung chua byte so 7 la co bao
;IN - AL,DX ;kiem tra cong dia cung

;SHR AL,7 ;kiem tra bit 7

;CMP  AL,1 ;neu ban

MOV  AL,BYTE PTR DS:[HARDFLAGS] ;kiem tra co dia cung
AND ALS8

CMP ALS8

JNE CONTINUE
XOR ALAL

MOV  SECOND,AL
MOV  MINUTE,AL
MOV HOUR,AL
MOV  TICKER,AL
JMP  NOT_INC

;neu co=8 la roi
;khong thi tiep tuc

CONTINUE:

XOR DL,DL

INC TICKER

MOV AL, TICKER

CMP AL,18 ;so nhip 18.2 lan trong mot giay
JB  NOT_INC ;neu Chua bang thi in ra man hinh
MOV TICKER,DL ;neu qua thi dat lai ticker=0
INC SECOND ;tang giay

MOV AL,SECOND

CMP AL,60 ;neu qua 60 giay thi tang phut
JB  NOT_INC

MOV SECOND,DL

INC MINUTE ;tang phut

MOV AL,MINUTE

CMP AL,60

JB  NOT_INC

MOV MINUTE,DL

INC HOUR

NOT_INC:

;CALL DISPLAY_TIME ;thu
:POP ES
POP DS
:POP SI
POP DI
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POP DX

;POP  CX

POP AX

JMP DWORD PTR CS:OLD_INT1C
INT1C ENDP
;thu tuc get_display_base xac dinh doan bo nho man hinh
; thay doi AX
GET_DISPLAY_BASE PROC NEAR

INT 11h ;lay co thiet bi

AND AX,30h

CMP  AX,30h ;man hinh don sac

MOV  AX,0B800h

JNE GET_BASE

MOV  AX,0B00Ch
GET_BASE:

MOV  DISPLAY_BASE,AX

RET
GET_DISPLAY_BASE ENDP
;thu tuc savescreen luu manh hinh lai
;thay doi AX,si,di,ds,es,cx
SAVE_SCREEN PROC NEAR

MOV  SI,D_DISK ;lay dia chi bo nho man hinh
MOV  DI,OFFSET OLD_CHARS

MOV  AX,DISPLAY_BASE

MOV  DS,AX ;Ky tu man hinh nam tai DS:SI
MOV  AX,CS

MOV  ES,AX ;old_chars nam tai ES:DI

MOV CX,NUM_IN

REP  MOVSW

RET

SAVE_SCREEN ENDP
;thu tuc display_drive ghi ten o dia
;thay doi AX,SI,CX,DI
DISPLAY_DRIVE PROC NEAR
MOV AL,DL
CMP AL,80h ;co phai o cung khong
JB DISPLAY ;khong thi tiep tuc
SUB AL,80h ;khong thi tru 80h
ADD AL,NUM_FLOPPIES ;cong voi so o dia
DISPLAY:
ADD AL/'A'
LEA SI,DISPLAY_DRV
MOV CS:[SI],AL
MOV CX,3
MOV DI,D_DISK ;offset in ten dia
CALL WRITE_S
RET
DISPLAY_DRIVE ENDP
;thu tuc display_time in so gio
;thay doi AX,CX,SI,DX
DISPLAY_TIME PROC NEAR
LEA SI,DISPLAY_TM ;dia chi cua gio de in
MOV DL,'0'
MOV CS:[SI],DL
MOV AL,HOUR
XOR AH,AH
CMP AX,10
JB LESS_H
MOV CL,10
DIV CL
ADD AL,'0'
MOV CS:[SI],AL
MOV AL,AH ;lay so du trong AH
LESS_H:
INC SI
INC SI
ADD AL,'0'
MOV CS:[SI],AL
ADD SL4 ;dat SI vao offset cua minute
MOV CS:[SI],DL ;dat truoc hang chuc=0
MOV AL, MINUTE
XOR AH,AH
CMP AX,10
JB LESS_M
MOV CL,10
DIV CL
ADD AL,'0'
MOV CS:[SI],AL
MOV ALAH ;lay so du trong AH
LESS_M:

;gio co lon hon muoi khong

;ket qua trong AL,so du trong AH

; phut co lon hon 10 khong

;ket qua trong AL,so du trong AH

10
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INC SI
INC SI
ADD AL,'0'
MOV CS:[SI],AL
ADD SI4 ;dat SI vao offset cua second
MOV CS:[SI],DL
MOV AL,SECOND
XOR AH,AH
CMP AX,10
JB LESS_S
MOV CL,10
DIV CL
ADD AL,'0'
MOV CS:[SI],AL
MOV ALAH ;lay so du trong AH
LESS_S:
INC SI
INC SI
ADD AL,'0'
MOV CS:[SI],AL
LEA SI,DISPLAY_TM
MOV CX,NUM_IN-3
MOV DI, D_TIME
CALL WRITE_S
RET
DISPLAY_TIME ENDP
;Thu tuc write_s in chuoi ra man hinh
;thay doi AX,ES,DS
WRITE_S PROC NEAR
MOV AX,DISPLAY_BASE
MOV ES,AX ;dia chi man hinh ES:DI
MOV AX,CS
MOV DS,AX ;dia chi display_tm tai DS:SI
REP MOVSW
RET
WRITE_S ENDP
;bat dau khoi tao
INIT: ;bat dau thuong tru
OLDPSP DW ?
BLOCMCB EQU 'M' ; bao hieu chua het MCB
LASTMCB EQU 'Z' ; da het MCB

; giay co lon hon 10 khong

;ket qua trong AL,so du trong AH

MCB STRUC ;cau truc cua MCB
IDCODE DB?
PSP DW ?
SIZE DW?
MCB ENDS
;kiem tra xem da resident chua
MOV AH,51h
INT 21h ;lay PSP cua chuong trinh,gia tri cho trong BX
MOV DX,BX ; giu gia tri vao DX
;lay dia chi MCB dau
MOV  AH,52h
INT 21h ;ES:BX-2 tro toi dia chi cua MCB dau tien
SUB  BX,2
MOV  AX,ES:[BX]
MOV  ES,AX
XOR  BX,BX ;ES:BX la MCB dau
MOV  DI,OFFSET MAGIC_CODE ;ES:DI se chua Magic_code
neu da thuong tru
FIND_CODE: ;Tim xem da thuong tru chua
CMP  DX,ES:[BX].PSP ;xem PSP(MCB) co bang PSP(PROG)
JE TIEP ;co thi nhay sang MCB khac
MOV AX,DS ;dia chi cua chuong trinh thuong tru
SUB AX,DX
ADD  AX,ES:[BX].PSP ;addr=PSP(MCB)+(segment(PROG)-
PSP(PROG))
PUSH ES ;cat ES
MOV  ES,AX ;ES se chua doan chuong trinh thuong tru
neu da resident
PUSH DI ;cat DI
MOV SI,DI ;DS:SI se chua magic_code cua chuong
trinh

MOV  CX,0OFFSET MAGIC_LEN-OFFSET MAGIC_CODE ;tinh
chieu dai chuoi

REPE CMPSB ;kiem tra xem hai chuoi co bang nhau

JCXZ YET_INST ;da co thuong tru ket thuc chuong
trinh

POP DI ;tra lai DI

11
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POP ES ;tra lai ES
TIEP:
CMP  ES:[BX].IDCODE,LASTMCB ;da het MCB chua
JE  NOT_INST
MOV AX,ES ;khong thi
ADD  AXES:[BX].SIZE ;cong ES voi SIZE+1 cua MCB
INC AX
MOV  ES,AX ;ES:BX la MCB ke tiep

JMP  FIND_CODE

NOT_INST: ;neu chua TSR thi khoi tao
CALL GET_NUM_DISK

;xac dinh dia chi co in_dos

MOV AH,34h

INT 21h

MOV CS:DAPTR_OFS,BX ;offset cua co DOS
MOV CS:DAPTR_SEG,ES ;segment cua co DOS

;giai phong khoi moi truong truoc khi TSR

MOV ES,DX ;ES doan cua PSP cua chuong trinh se thuong tru
XOR BX,BX ;ES:BX chua dia chi PSP
MOV AX,ES:[BX].ENVSEG ;nap dia chi moi truong vao AX
MOV ES,AX
MOV AH,49h
INT 21h
;lay int 13
MOV AX,3513h
INT 21h
MOV CS:OLD_INT13,BX
MOV CS:OLD_INT13[2],ES
;datint 13
MOV AX,2513h
PUSH CS
POP DS
MOV DX,OFFSET INT13
INT 21h
;lay int 1C
MOV AX,351Ch
INT 21h
MOV CS:OLD_INT1C,BX
MOV CS:OLD_INT1C[2],ES
;datint 1C
MOV AX,251Ch
PUSH CS
POP DS
MOV DX,OFFSET INT1C
INT 21h
MOV DX,OFFSET INIT_TSR
CALL WRITE_MSG
;ket thuc va noi tru
MOV DX,OFFSET INIT
INT 27h

YET_INST: ;da TSR roi thi kiem tra va ket thuc chuong trinh
POP DI
POP ES
MOV  AX,ES:[BX].PSP
MOV OLDPSP,AX ;nap PSP cua TSR vao OLDPSP
CALL READPARAM
INT 20h

GET_NUM_DISK PROC NEAR
PUSH AX
PUSH CX
INT 11h
MOV CL,6
SHR AX,CL
AND AL,3
INC AL
CMP AL,1 ;neulalodia
JA  GET_F ;thi ket thuc
MOV AL,2 ;cohaio
GET_F:
MOV NUM_FLOPPIES,AL
POP CX
POP AX
RET
GET_NUM_DISK ENDP
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READPARAM PROC NEAR
MOV SI,80h ;Dia chi duoi dong lenh
MOV  CL,[SI] ;50 do chieu dai duoi lenh
JCXZ NO_PARAM ;neu khong co thi bao loi va ket thuc

READ_PARAM: ;khong thi lap voi CX=so tham so
INC SI ;tham so dau tien
MOV  BL,[SI]
CMP BL,"'
JE CON_READ ;neu la ky tu trang thi doc tiep
CMP  BL,/ ;co dung lenh khong
JZ CON_READ ;dung thi tiep tuc
CMP BL,'U' ;lenh vao la /U thi unload TSR
JZ REMOVE ;dung thi loai TSR ra khoi bo nho
CMP BL,'U'
IJNZ W_PARAM
REMOVE:
CALL UNLOAD ;dung thi unload TSR
RET
CON_READ:
LOOP READ_PARAM
NO_PARAM:

MOV  DX,OFFSET YET_TSR

CALL WRITE_MSG ;khong co tham so thi in thong bao

RET
W_PARAM:

MOV DX,OFFSET WRONG_PARAM

CALL WRITE_MSG

RET
READPARAM ENDP

UNLOAD PROC NEAR ;thu tuc de loai TSR ra khoi bo nho

PREFIX STRUC ;cau truc cua PSP
DUMMY DB 2Ch DUP(?)
ENVSEG DW ? ;dia chi cua moi truong
PREFIX ENDS

;lay dia chi cua khoi moi truong
MOV DX,0OLDPSP ;nap OLDPSP vao DX
MOV AX,351Ch ;kiem tra xem

INT 21h ;ngat 1CH co bi thay doi khong
MOV AX,ES ;AX chua dia chi cua ngat 1CH
CMP AX,DX

IJNE CHANGED ;neu khong bang thi ket thuc

MOV AX,3513h ;kiem tra xem

INT 21h ;ngat 13H co bi thay doi khong
MOV AX,ES ;AX chua dia chi cua ngat 13H
CMP AX,DX

IJNE CHANGED ;neu khong bang thi ket thuc
BEGIN_UNLOAD: ;neu khong thay doi thi loai TSR

;giai phong bo nho ,luc nay ES da chua segment PSP cua TSR

;PUSH ES

MOV AH,49h

;POP ES

INT 21h

;dat lai ngat cu

PUSH DS

CLI

MOV AX,2513h ;dat lai ngat 13

LDS DX,ES:OLDINT13_PTR

INT 21h

;ES la dia chi doan cua TSR

;cat DS

MOV AX,251Ch ;dat lai ngat 1c
LDS DX,ES:OLDINT1C_PTR
INT 21h

STI
POP DS ;tra lai DS cu
MOV DX,OFFSET SUCCESS ;da loai ra khoi bo nho
CALL WRITE_MSG
RET
CHANGED: ;vec to ngat da bi doi
MOV DX,OFFSET UN_SUCCESS
CALL WRITE_MSG
RET
UNLOAD ENDP

WRITE_MSG PROC NEAR
PUSH AX
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MOV AH,9

INT 21h

POP AX

RET
WRITE_MSG ENDP
;khai bao cac chuoi de thong bao
INIT_TSR DB 'DISKLITE VERSION 1.0',13,10

DB' COPYRIGHT (C) LE ANH TUAN 1994¢'
YET_TSR DB 'CHUONG TRINH DA THUONG TRU$'
WRONG_PARAM DB 'SAI THAM SO$'
SUCCESS DB 'CHUONG TRINH DA DUOC UNLOADS$'
UN_SUCCESS DB 'KHONG THE UNLOAD DUOC CHUONG TRINH$'
CODE ENDS
END START
Bai tap 10:
Chuong trinh stra bad track 0 ciia dia mém
.model tiny
.code

org 100h
start:
jmp INIT
Oldint13h label dword
Int13hofs dw ?
Int13hseg dw ?
Make db 1

NEWINT13H:
push es ds si di ax
push cs cs

pop ds es

cmp ax,0FEFEh
je ALREADY

lea di,Make
cmp ax,0BABAh
je EQUALO

cmp ax,0ABABh
je EQUAL1

jmp CONTINUE

ALREADY:

pop ax di si ds es
mov ax,0EFEFh
iret

EQUALO:

xor al,al

stosb

pop ax di si ds es
iret

EQUAL1:

mov al,1

stosb

pop ax di si ds es
iret

CONTINUE:

lea si, Make
lodsb

cmp al,0

pop ax di si ds es
je PASSBY

cmp ah,2

je READ

cmp ah,3

je READ
PASSBY:

jmp cs:0ldint13h

READ:

cmp dl,0

je GOON
cmp dl, 1
jne PASSBY
GOON:

cmp ch,0
je TRACKO
cmp ch,79
je TRACK79
jmp PASSBY

TRACKO:
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add ch,79
jmp PASSBY

TRACK79:

cmp ah,3

jne COMEBACK
mov ah,1

stc
COMEBACK:
Iret

INIT:

mov si,80h
lodsb

push ax

mov ax,0FEFEh
int 13h

cmp ax,0EFEFh
pop ax

jne INSTALL
cmp al,1

jbe CHANGETRACK
mov si,82h
lodsw

cmp ax,0752Fh
je NORMAL
cmp ax,0552Fh
je NORMAL

lea dx,Error

call WRITE

ret
CHANGETRACK:
mov ax,0ABABh
int 13h

lea dx,Mess2
call WRITE

ret

NORMAL:

mov ax,0BABAh
int 13h

lea dx,Mess1
call WRITE

ret

INSTALL:

mov ax,3513h
int 21h

mov int13hofs,bx
mov int13hseg,es
lea dx,newint13h
mov ax,2513h
int 21h

lea dx,Mess

call WRITE

lea dx,Mess2

Call WRITE

lea dx,INIT

int 27h

WRITE:
mov ah,9
int 21h
ret

Mess db 'Program repares bad track0 disk.',13,10,'Written by Hoang
Tuan Dat.', 13,10, Finish install.',13,10,'$'

Mess1 db 13,10,'Now you can not read bad track0 disk',13,10,'$'
Mess2 db 13,10,'Now you only can read bad track0 disk',13,10,'$'
Error db 'Input valid',13,10,'$'

end Start

13
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Gido trinh Vi diéu khién Ldp trinh hop ngiv trén vi diéu khién MCS-51

Chwong 2: LAP TRINH HQP NGU TREN VI
PIEU KHIEN MCS-51

Chwong nay gioi thiéu cdch thirc lap trinh trén MCS-51 ciing nhw giai thich
hoat dong cua cac lénh sur dung cho ho MCS-51.
Cic ky hiéu can chu y:

Rn : cac thanh ghi tr RO — R7 (bank thanh ghi hién hanh)

Ri : cac thanh ghi tir RO — R1 (bank thanh ghi hién hanh)

@Rn : dinh dia chi gian tiép 8 bit dung thanh ghi Rn

@DPTR : dinh dia chi gian tiép 16 bit dung thanh ghi DPTR

direct : dinh dia chi truc tiép RAM noi (00h — 7Fh) hay SFR (80h — FFh)

(direct) :ndi dung ctuia bd nho tai dia chi direct

#data8  : gid tri trc thoi 8 bit

#datal6 : gia tri tuc thoi 16 bit

bit - dia chi bit ctia cac 6 nhd c6 thé dinh dia chi bit (00h — 7Fh ddi voi
dia chi bit va 20h — 2Fh ddi véi dia chi byte)

1. Cac phuong phap dinh dia chi
% Dinh dia chi truc tiép
Dinh dia chi truc tiép chi dung cho céac thanh ghi churc nang dac bi¢t va RAM
noi cua 8951. Gia tri dia chi truc tiép 8 bit dugc thém vao phia sau ma Iénh. Néu dia

chi truc tiép tir 00h — 7Fh thi d6 14 RAM noi ctia 8951 (128 byte), con dia chi tir 80h —
FFh 1a dia chi céc thanh ghi chirc nang dédc biét (xem bang 1.2, chuong 1).

Céc 1énh sau c6 kiéu dinh dia chi truc tiép:

MOV A, PO
MOV A, 30h

Lénh dau tién chuyén noi dung tir Port 0 vao thanh ghi A. Khi bién dich,
chuong trinh s& thay thé tir goi nhé PO bang dia chi truc tiép ciia Port 0 (80h) va dwa
vao byte 2 ciia ma Iénh. Lénh thtr hai chuyén ndi dung cia RAM noi c6 dia chi 30h
vao thanh ghi A.

< Dinh dia chi gian tiép

Dinh dia chi gian tiép c6 thé dung cho ca RAM ndi va RAM ngoai. Trong ché
do nay, dia chi cua RAM xac dinh thong qua mdt thanh ghi (RO, R1, SP cho dia chi 8
bit va DPTR cho dia chi 16 bit). Cac 1énh sau c6 kiéu dia chi gian tiép:

MOV A, QRO
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MOVX A, @DPTR
Lénh dau tién chuyén noi dung cia RAM ndi c6 dia chi chira trong thanh ghi
RO vao thanh ghi A (gia st RO = 30h thi chuyén ndi dung ctia 6 nhé 30h). Lénh thi
hai chuyén ndi dung RAM ngoai vao thanh ghi A (dia chi RAM chira trong DPTR).

+ Dinh dia chi thanh ghi

Cac thanh ghi tir RO — R7 ¢6 thé truy xuit bang cach dinh dia chi tryc tiép hay
gian tiép nhu trén. Ngoai ra, cac thanh ghi nay con c6 thé truy xuat bang cach dung 3
bit trong ma 1énh dé chon 1 trong 8 thanh ghi (8 thanh ghi nay c6 dia chi tryc tiép thay
d6i tuy theo bank thanh ghi dang st dung).

% Dinh dia chi tirc thoi

Gia tri cia mot héng s6 ¢co thé dua truc tiép vao ma I¢nh cua chuong trinh.
Trong hop ngit, hiang s6 duoc xac dinh bang cach sir dung dau #.

Lénh:
MOV A, #10h
¢6 ché d6 dia chi tirc thoi.
< Dinh dia chi chi so

Qua trinh dinh dia chi chi sd chi co thé dung cho by nhd chuong trinh, dugc
ding dé doc dir lidu trong cac bang tim kiém. Ché do nay thuong ding mot thanh ghi
nén 16 bit (PC hay DPTR) dé chi vi tri clia bang va thanh ghi A chi vi tri cia cac phan
tur trong bang.

2. Cac van dé lién quan khi lap trinh hop ngir

2.1. Cu phap Iénh

Mot I€nh trong chuong trinh hgp ngt ¢6 dang nhu sau:

Nhan Lénh Toan hang Chu thich

A: MOV A, #10h ; Pua gia tri 10h vao thanh ghi A
LED EQU 30h ; Pinh nghia 6 nh¢ chira ma led
On_Led BIT 00h ; Co trang thai led

Truong nhan dinh nghia cac ky hiéu (c6 thé 1a dia chi trong chuong trinh, cac
hang dit liéu, tén doan hay céac cdu trac lap trinh). Truong nhin khong bit dau bang sb
va khong triung véi cac tir khoa c6 san.

Truong 1énh chtra cac tr goi nhd cho céac 1énh cua MCS-51 hay céac 1énh gia
dung cho chuong trinh dich.
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Truong toan hang chira cac thong s6 lién quan dén 1énh dang sir dung.

Truong chi thich ding dé ghi chi trong chwong trinh hop ngit. Truong nay
phai duoc bét dau béng diu ; va chuong trinh dich s€ bd qua cac tir dat sau diu ;.

Luu ¥ rang cac chuong trinh dich khong phan biét chir hoa va chit thudng.

2.2. Khai bao dir li€u

- Khi khai bao hang s, chit h cudi ciing x4c dinh hing s6 14 s6 thap luc phan;
chit b cubi cung xac dinh s6 nhi phan va chit d cudi (hay khong cd) xac
dinh s thap phan. Luu y rang d6i v6i sb thap luc phan, khi bat ddu bang
chit A — F thi phai thém s6 0 vao phia trude.

Vi du:

1010b ; S6 nhi phan
1010h ; Sé thap luc phan
1010 ; Sb thap phan

OFOh ; SO thap luc phin nhung bat diu bang chit F nén phai thém vao phia
trude s6 0.

- Khi dung dau # phia truéc mot con s6, d6 chinh l1a dit liéu tic thoi con néu
khong dung dau # thi d6 1a dia chi ciia 6 nhé. Luu ¥ rang khi ding RAM
ndi thi chi dung dia chi tr 00 — 7Fh con vung dia chi tir 80h — OFFh dung
cho céac thanh ghi chirc nang déc biét. DPdi v6i ho 89x52, RAM ndi cb 256
byte thi cac byte dia chi cao (tir 80h — OFFh) khong thé truy xut truc tiép
ma phai truy xut gian tiép.

Vi du:

MOV A, 30h ; Chuyén néi dung & nhé 30h vao A

MOV A, #30h ; Chuyén gia tri 30h vao A

MOV A, 80h ; Chuyén néi dung Port 0 vao A (80h 1la

; dia chi Port O
MOV RO, #80h ; Chuyén néi dung & nhé 80h vao A (chi
MOV A, QRO ; dung cho ho 89x52)

- Pé dinh nghia trudc mot ving nhé trong bd nhd chuong trinh, c6 thé dung
cac chi din DB (define byte — dinh nghia 1 byte) hay DW (define word —
dinh nghia 2 byte).

Vi du: Dinh nghia trudc dit licu cho led nhu sau:

Pham Hung Kim Khdanh Trang 37



Gido trinh Vi diéu khién Ldp trinh hop ngiv trén vi diéu khién MCS-51

Led: DB 0lh,02h,04h,08h,10h,20h, 40h, 80h

Poan chuong trinh nay xac dinh tai nhan Led c6 chura céc gia tri lan luot tir 01h

dén 80h. Néu nhin Led dit tai dia chi 100h thi gia tri tuong rng nhu sau:

Dia chi | Gia tri
100h | Olh
101h | 02h
102h | 04h
103h | 08h
104h 10h
105h | 20h
106h | 40h
107h 80h

- Pé d& nhé va dé hiéu khi 1ap trinh, cac chuong trinh dich cho phép dung cac
ky tu thay thé cho cic 6 nhd bang cac 1énh gia EQU, BIT.

Vi du:

LED EQU 30h
ON LED BIT 0O0h

Gia su chuong trinh hop ngit c6 cac 1énh sau:

MOV A, LED
SETB ON_LED

Khi bién dich, chuong trinh dich sé tu dong chuyén thanh dang I¢nh sau:

MOV A, 30h
SETB 00h

2.3. Cac toan tw

¢ Cac toan tir so hoc:
Bao gom céc toan tu +, -, *, /, mod.

Vi du: Céc Iénh sau twong duong:

MOV A, #12h MOV A, #10h + 2h
MOV A, #21 mod 2 MOV A, #1
MOV A, #12/4 MOV A, #3
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% Cac toan tir logic:
Bao gdm céc toan tir: OR, AND, NOT, XOR.

Vi du: Cac Iénh sau tuong duong:

MOV A, #01h MOV A, #03h AND 91h
MOV A, #-5 MOV A, #NOT 5
MOV A, #24h MOV A, #20h OR 04h

% Cac toan tir quan hé:

Bao gdm cac toan tir: EQ (=), NE (<>), LT (<), LE (<=), GT (>), GE (>=).
Luu y rang khi st dung céac toan tir quan hé, chi c6 2 két qua: sai (= 0) hay dung (=
FFh hay FFFFh tuy theo két qua 13 8 bit hay 16 bit).

Vi du: Céc 1énh sau tuong duong:

MOV A, #00h MOV A, #5 EQ 6
MOV A, #0FFh MOV A, #7 < 9
MOV DPTR, #0FFFFh MOV DPTR, #5 NE 6

% Cac toan twr khac:

Bao gdm cac toan tir: SHR (dich phai), SHL (dich trai), HIGH (byte cao),
LOW (byte thip), (, ).

Vi du: Cac Iénh sau tuong duong:

MOV A, #06h MOV A, #03h SHL 1
MOV A, #01h MOV A, #HIGH 0123h
MOV A, #02h MOV A, #LOW 0102h

2.4. Caiu tric chwong trinh

- Cau triac chwong trinh hop ngit co ban mé ta nhu sau:
ORG 0000h ; bat 1lénh LJMP main tai dia chi
LJMP main ; 0000h (dia chi bat dau khi
; reset AT89C5H1)
ORG 0030h ; Ving dia chi 0003h - 002Fh
Main: ; dung dé ch@ta cdc chuong trinh

; phuc vu ngit

Pham Hung Kim Khdanh Trang 39



Gido trinh Vi diéu khién Ldp trinh hop ngiv trén vi diéu khién MCS-51

CALL Subname

Subname:

RET
END ; k&t thuc chuong trinh

Céc 1énh gia ORG cho biét 1énh phia sau dat tai vi tri nao trong chuong trinh.
Luu ¥ rang khi khéi dong, chuong trinh trong AT89C51 s& dugc thuc thi tai dia chi
0000h nén thong thudng tai dia chi nay s& c6 1énh LIMP main d¢ xac dinh chuong
trinh chinh s& bit du tai nhan main.

Céac du ; xac dinh day 1a mot chu thich, chuong trinh dich s€ bd qua tat ca cac
phan nam sau diu ;.

Céc dia chi tir 0003h — 002Fh phuc vu cho muc dich xtr Iy ngit nén khong sir
dung. Tuy nhién, néu chuong trinh khong can xir 1y ngit thi ciing c6 thé sir dung ludn
vung dia chi nay.

- Khi thyc hién soan thao chuong trinh hop ngir, c6 thé dung bat ky chuong
trinh soan thao khong dinh dang (nhu NotePad, Norton Commander, ...) va
thuong luu file v6i phan mo rong .asm, .a51 (tuy theo chwong trinh dich).

- Sau khi soan thdo, dung mgt chuong trinh dich dé chuyén tur file van ban
thanh file .hex (c6 thé ding sim51.exe, oh.exe). Ngoai ra, c¢6 nhiéu chuong
trinh soan thao bao gdm ca chuong trinh dich bén trong (xem thém phan
phu luc).

- Khi dich ra file .hex, ding mot mach nap dé nap file .hex vao AT89C51
(xem thém phu luc).
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3. Tap Iénh

3.1.

Nhém 1énh chuyén dir liéu

3.1.1. RAM néi

Céc 1énh trong nhom 1énh chuyén dit liéu trong RAM ndi mo ta nhu bang sau:

Bang 2.1 — Cac 1énh chuyén di liéu trong RAM noi

. . £ oon me . Chu ky
Lénh Hoat dong Che d¢ dia chi thure thi
Tuc thoi | Truc tiép | Gian tiép | Thanh ghi
MOV A,(byte) | A = (byte) X X X X 1
MOV (byte),A | (byte)=A X X X 1
MOV (bytel) =
(bytel),(byte2) (l})/yte2) X X X X 2
MOV DPTR =
DPTR #datal6 | datal6 * 2
SP=SP + 1
PUSH (byte) [SP] = (byte) X 2
(byte) = [SP]
POP (byte) SP=SP_ 1 X 2
Chuyén doi dir
XCH A,(byte) | li¢u gitta ACC X X X 1
va (byte)
Chuyén d6i 4
XCHD A,@Ri | bit thp gitra X 1
ACC va @Ri

« Lénh MOV (Move):

Di chuyén dir liéu giita cac thanh ghi va b nhd trong d6 128 byte RAM co dia
chi tir 80h — FFh (chi c6 trong 8x52) chi ¢6 thé truy xuat bang cach dinh dia chi gian
tiép. Cac dang cua 1énh MOV nhu sau:

MOV A, Rn
MOV Rn, A

; Chuyén néi dung thanh ghi Rn vao thanh ghi A
; Chuyén noi dung thanh ghi A vao thanh ghi Rn

MOV A, direct ; Chuyén néi dung 6 nhé truec tiép vao thanh ghi A
MOV direct, A ; Chuyén ndi dung thanh ghi A vao 6 nhé truec tiép

MOV A,@Ri
MOV @Ri,A

; Chuyén noi dung cua 6 nho co dia chi chira trong Ri vao A
; Chuyén noi dung cuaA vao 6 nho co dia chi chira trong Ri
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MOV A, #data8 ; Chuyén gid tri 8 bit vao A
MOV Rn, direct; Chuyén néi dung 6 nhé truec tiép vao thanh ghi Rn

MOV direct, Rn ; Chuyén ngi dung thanh ghi Rn vao 6 nhé truec tiép
MOV Rn, #data8; Chuyén gid tri 8 bit vio Rn
MOV direct, direct; Chuyén néi dung gita 2 6 nhé truc tiép

MOV direct, @Ri; Chuyén ngi dung ciia é nhé c6 dia chi chiva trong Ri vio 6

nhé truc tiép

MOV @Ri, direct; Chuyén noi dung cua 6 nho truc tié}) vao 6 nho co dia chi

chira trong Ri

MOV direct, #data8; Chuyén gid tri 8 bit vao 6 nhé truc tiép
MOV @R, #data8; Chuyén gid tri 8 bit vao é nhé ¢6 dia chi chita trong Ri

MOV C, bit
MOV bit, C

; Chuyén gid tri 1 bit vao co C
; Chuyén gid tri co C vao 1 bit

MOV DPTR, #datal6 ; Chuyén gid tri tirc thoi 16 bit vao thanh ghi DPTR

Trong 1énh MOV, khi sir dung dia chi truc tiép tir 80h — FFh thi ¢ thé thay
bang céac tir goi nhd ciia cac thanh ghi chiic ning dic biét.

Vi du: 1énh MOV A, 80h c6 thé thay thé bang 1énh MOV A, PO (xem thém
bang 1.2, chuong 1).

Khi 1énh MOV thyc hién truy xut bit, cac bit c6 thé 1a dia chi truc tiép (tir 00h
— 7Fh) hay cac tr goi nhd da dugc dinh nghia. Cac bit dugc dinh nghia trudc mo ta

nhu sau:

Béang 2.2 — Cac bit dugc dinh nghia trude trong 8951

Thanh ghi Twr ggi nhé Dia chi bit | Thanh ghi | Twr goi nhé | Dia chi bit
A ACC.0-ACC.7 | EOh—E7h B B.0-B.7 FOh — F7h
CY hay C D7h SMO 9Fh
AC D6h SM1 9Eh
FO D5h SM2 9Dh
RS1 D4h REN 9Ch
PSW RSO D3h SCON TBS 9Bh
ov D2h RBS 9Ah
P DOh TI 9%h
RI 98h
P0.0 — PO.7 80h — 87h PS BCh
Céc thanh P1.0-P1.7 90h —97h PX1 BBh
ohi Port P2.0 - P2.7 AOh — A7h IP PTI BAh
P3.0 — P3.7 BOh — B7h PXO0 B%h
PTO B8h
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EA AFh TF1 8Fh

ES ACh TRO 8Eh

EX1 ABh TFO &Dh

ET1 AAh TRO 8Ch

1 EXO0 A%h TCON IE1 &Bh
ETO A8h IT1 8Ah

IEO 8%h

ITO 88h

Vi du: Lénh MOV C, P0.0 c6 thé thay bang 1énh MOV C, 80h.
< Lénh PUSH / POP:

Céc 1énh nay cho phép cAt hay léy ndi dung cua stack. Khi thyc hién 1€nh
PUSH, noi dung thanh ghi SP tang l1én 1 va ct byte vao stack. Khi thuyc hién 1¢nh
POP, byte duogc 1ay ra tir stack va sau d6 giam SP 1 gia tri. Luu ¥ rang khi str dung
8951, do bd nhd ndi chi c6 128 byte (00h — 7Fh) nén gia tri ctia SP khong dugc vuot
qua 7Fh (néu vuot qua thi dit liéu s& bi mét khi dung 1énh PUSH va dit liéu khong xac
dinh khi dung 1énh POP). Con ddi véi 8x52, do RAM ndi la 256 byte nén khong co
hién tuong nay.

Céc dang cua 1énh PUSH / POP:

PUSH direct  ; Cat vao stack
POP direct ; chy dir liéu tw stack

Luu ¥ rang 1énh PUSH va POP chi dung cho dia chi truc tiép nén khong thé
thuc hién Iénh PUSH Rn do thanh ghi Rn c6 4 dia chi khac nhau tuy theo bank thanh
ghi sur dung.

Xét thanh ghi RO: 4 dia chi cia RO tng véi 4 bank 14 00h, 08h, 10h, 18h. Méc
dinh khi reset, bank 0 dugc st dung nén céc thanh ghi Rn c6 dia chi ttr 00h — 07h. Khi
d6 thay vi dung 1énh PUSH RO, ta c¢6 thé thay bang 1énh PUSH 00h.

+ Lénh XCH / XCHD (Exchange / Exchange Digit):

Lénh XCH / XCHD dung dé hoan chuyén 8 bit / 4 bit thap ctia thanh ghi A véi
cac thanh ghi khac hay bd nhé (1énh XCHD chi dung cho bd nhé ndi dinh dia chi gian
tiép). Cac dang lénh nhu sau:

XCH A,(byte)  ; Hodn chuyén 8 bit
XCHD A,@Ri ; Hoadn chuyén 4 bit thd'p

Vi du: Xét doan Iénh:

MOV A, #30h ; A = 30h
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MOV RO, #54h ; RO = 54h
MOV 30h, #20h ; O nhé 30h chita giéd tri 20h hay
; (30h) = 20h
XCH A, RO ; Hodn chuyén gitta A va RO = A = 54h
; va RO = 30h
XCHD A, @RO ; Chuyén 4 bit thép gifta A va 6 nhd
; RO = 30h 2 @RO: ndéi dung & nhd 30h = 20h

;Chuyén 4 bit thdp=> A = 50h va (30h) = 24h

3.1.2. RAM ngoai

Céc I¢nh trong nhém 1énh chuyén dir liéu trong RAM ngoai mo ta nhu sau:

Bang 2.3 — Cac 1énh chuyén dif liéu trong RAM ngoai

Lénh Hoat dong Chu ky thue thi
MOVX A, @Ri Doc ndi dung tir RAM ngoai tai dia chi Ri 2
MOVX @Ri, A Ghi vao RAM ngoai tai dia chi Ri 2

MOVX A, @DPTR| Boc ndi dung tir RAM ngoai tai dia chi DPTR 2
MOVX @DPTR, A Ghi vao RAM ngoai tai dia chi DPTR 2

(MOVX : Move eXternal)

Péi véi cac 1énh doc / ghi dir 1iéu cua RAM ngoai, chi cho phép thuc hién dinh
dia chi gian tiép. Khi dia chi RAM 1a 8 bit thi ding thanh ghi RO hay R1 con néu la
dia chi 16 bit thi phai dung thanh ghi DPTR. Luu ¥ rang khi dung dia chi 8 bit thi cac
bit dia chi cao khong sir dung nén Port 2 ¢6 thé st dung cho muc dich khac nhung néu
dung dia chi 16 bit thi Port 2 chi ¢6 nhi¢m vu la xuét 8 bit dja chi cao.

Khi thuc hién 1énh doc tir RAM ngoai, chan RD sg xuéng mirc thip con khi
thyc hién I¢nh ghi, chan WR xuéng mre thép.

3.1.3. Bang tim kiém

Céc 1énh trong nhom Iénh tim kiém dir liéu trong bang mo ta nhu sau:

Bang 2.4 — Cac 1énh tim kiém dit liéu

hu ky th
Lénh Hoat dong Chu y.t we
. . . thl
Doc ndi dung bd nhé chuong trinh tai dia
" 0C NC . a1 di
MOVC A, @A + DPTR “hi A + DPTR 2
Doc ndi dung bd nhé chuong trinh tai dia
4+ 0C NC . a1 di
MOVC A, @A +PC chi A + PC 2

(MOVC: Move Code)
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Céc 1énh nay cho phép tim kiém dir liéu di dinh nghia sin trong b nhd chuong

trinh (néu bd nhé chuong trinh 1a ROM ngoai thi tin higu doc 1a PSEN ). Céc thanh
ghi DPTR hay PC (Program Counter: bd dém chwong trinh — x4c dinh dia chi ctia 1énh
ké tiép s€ thuc hién) chira vi tri nén cla cac bang tim kiém con thanh ghi A chua vi tri
ctia phan tir (thong thuong kich thude 1 phan tir trong bang tim kiém 1a 1 byte).

Vi du: Lay phan tir thir 2 trong bang LED_7S:

MOV A, #2 ; Phan tu tha 2

MOV DPTR, #LED 7S ; Pia chi nén cua bang tim kiém

MOVC A, Q@A + DPTR ; Poc ndi dung phan tu

LED 75: DB data8, data8, data8, data8, .. ; N&i dung
bang tim kiém c6é thé dit tuy vy trong bd nhd chuong trinh

Pé sir dung thanh ghi PC tim kiém dit liéu, qué trinh tim kiém phai thuc hién
thong qua chuong trinh con va bang phai dugc ddt ngay sau chuong trinh con.

Vi du: L4y phan tir thir 2 trong bang LED 7S:

MOV A, #2 ; Phén tu tht 2
CALL Read Led7s

Read Led7s:

MOVC A, QA+PC

RET

LED 7s: DB 0, data8, data8, data8, data8, .. ; NOi

dung bang tim kiém

Luu y réng trong doan 1€nh trén, khi thuyc hién I¢énh MOVC, thanh ghi PC s&
chi dén 1énh ké tiép 1a 1énh RET chir khong phai bang LED _7S. Do d6, bang tim kiém
trong trudng hop nay s& khong co phan tir 0 ma bét dau tai phan tir 1. Bé chuong trinh
gidng nhu cach thuc hién ding DPTR, can phai thay dbi chuong trinh con nhu sau:

Vi du: Ly phan tir thir 2 trong bang LED_7S:

MOV A, #2 ; Phan tu tht 2
CALL Read Led’s

Read Led's:

INC A ; T&ng ndi dung A 1lén 1 dé
hiéu chinh vi tri bang

MOVC A, QA+PC

RET
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LED 7S: DB data8, data8, data8, data8, .. ; NOi dung
bang tim kiém

3.2. Nhém Iénh xi¥ ly bit
Ho MCS-51 chira mot bo xur 1y bit hoan chinh. RAM ndi c6 128 bit c6 thé xu
1y bit va cac thanh ghi chtrc ning dic biét co thé hd tro 1én téi 128 bit (cac bit trong
SFR xem tai bang 2.2). Céc dia chi bit tir 00h — 7Fh nam trong RAM ndi con céc dia
chi tir 80h — FFh nam trong SFR.

Céc 1énh trong nhom I¢énh logic mo ta nhu trong bang sau:

Béang 2.5 — Cac Iénh logic

Lénh Hoat djng Chu ky thue thi
ANL C,bit | C=C AND bit
ANL C,/bit | C=C AND (NOT bit)
ORL C,bit | C=C OR bit
ORL C,/bit | C=C OR (NOT bit)
MOV C,bit | C = bit
MOV bit,C | Bit=C
CLR C C
CLR bit Bi
SETB C C=1
SETB bit | Bit=1
CPLC C=NOTC
CPL bit Bit =NOT bit
JC rel Nhay dén nhan rel néu C = 1
INC rel Nhay dén nhin rel néu C = 0
JB bit,rel | Nhay dén nhin rel néu bit = 1
JNB bit,rel | Nhiay dén nhan rel néu bit = 0
JBC bit,rel | Nhiy dén nhan rel néu bit = 1 va sau d6 xoa bit | 2

ANL: And logic; ORL: Or logic; CLR: Clear; CPL: Complement

Bit: cac bit trong RAM ndi tir 00h — 7Fh hay trong SFR theo bang 2.2

Rel: dia chi trong ddi (cho phép trong ving tir -128 + 127 byte trong bd nhé

o)

|
S

0

-t
Il

NN NN === == =N = NN NN

chuong trinh)
Vi du: Chuyén tir bit 00h vao P1.0
MOV C, 00h ; Chuyén bit 00h vao c& Carry

MOV P1.0, C ; Chuyén c& Carry vao P1.0
Luu ¥ rang trong tap 1énh logic khong c6 1énh XOR ma phai thyc hién bang
phan mém, cy thé nhu sau:

Thuc hién 1énh C = C XRL bit:
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JNB bit, next

CPL C

Next:

Ngoai ra, cac 1énh nhay trén déu dung dia chi twong ddi, nghia 1a chi cho phép
trong ving tir -128 + 127 byte. Néu can nhay dén dia chi xa hon thi phai ding cac
1énh nhay khac, nhu mé ta trong phan sau.

3.3. Nhém lénh chuyén diéu khién
Nhom 1énh chuyén diéu khién bao gém céc 1énh nhay, cac lénh lién quan dén
chuong trinh con, m6 ta nhu sau:

Bang 2.6 — Cac 1énh chuyén diéu khién

Lénh Hoat djng Chu ky thwe thi

JMP addr Nhay t61 nhan addr 2
JMP @A+DPTR | Nhay té1 dia chi A + DPTR 2
CALL addr Goi chuong trinh con tai dia chi addr 2
RET Trd vé tir chwong trinh con 2
RETI Trd vé tir chuwong trinh con phuc vu ngat | 2
NOP Khoéng lam gi ca 1

JMP: Jump

RET: Return

RETTI: Return from Interrupt
NOP: No Operation

. hu ky
Lénh Hoat dong Ché db dia chi Chu ky
; T T thue thi
Tuc Truc | Gian Thanh
thoi tiép | tiép ghi
Nhay dén nhan rel Lo )
JZ rel Héu A =0 Chi dung cho thanh ghi A 2
Nhay dén nhan rel o )
INZ rel néu A £0 Chi dung cho thanh ghi A 2
DINZ (b?/te) = (byte) - 1
(byte) rel Néu (byte) # 0 thi X X 2
i), nhay dén nhan rel
CINE Nhay dén nhin rel X X )
A,(byte),rel néu A # (byte)
CJNE (byte), | Nhay dén nhin rel < X )
#data8,rel néu (byte) # data8

JZ: Jump if Zero; JINZ: Jump if Not Zero
DJNZ: Decrement and Jump if Not Zero
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CJINE: Compare and Jump if Not Equal
s Lénh JMP (Jump):

Lénh JMP bao gém 3 1énh: LIMP (Long jump), AJMP (Absolute jump) va
SIMP (Short jump) cho phép nhiy dén mot vi tri bt ky trong chuong trinh.

Lénh LIMP c6 kich thudc 3 byte trong do 1 byte ma 1énh va 2 byte chua dia
chi nhin nén pham vi biéu dién dia chi 1a 64K (2 byte = 16 bit = pham vi biéu dién
29 =26 x 2! = 64K). Do d6 1énh LIMP c6 thé thuc hién nhay dén bat ky vi tri nao
trong chuong trinh va dia chi str dung trong 1énh LIMP 1a dia chi tuyét doi.

Lénh SIMP c6 kich thude 2 byte trong do ¢o6 1 byte ma 1€nh va 1 byte dia chi
nén pham vi biéu dién dia chi 1a 256 byte. Trong 1énh nay, dia chi st dung khong phai
1a dia chi tuyét d6i ma 1a dia chi twong ddi (khoang nhay tinh tir vi tri bat dau lénh).
Do byte dia chi sir dung phuong phap bu 2 nén pham vi biéu dién tir -128 + + 127,
nghia 1a pham vi nhay ctia 1énh SIMP chi trong pham vi tir - 128 dén 127 byte. Pham
vi thuc hién mo ta nhu hinh vé.

128 byte
SIJMP rel
127 byte

\ 4

Hinh 2.1 — Pham vi thuc hi¢én cua 1énh SIMP

Lénh AJMP c6 kich thudc 2 byte trong do dia chi chtra trong 11 bit nén pham
vi biéu dién dia chi 1a 2'" (2K). Trong khi d6, ving dia chi tdi da cia MCS-51 1a 64K
nén khi thyc hién 1énh AJMP, 64K chuong trinh phai chia thanh timg ving 2K (tong
cong 32 vung) va I¢énh AJMP chi c6 thé thyc hién trong mot vung.

Tuy nhién, khi 1ap trinh cho MCS-51, thong thuong cac chuong trinh dich déu
cho phép str dung 1énh JMP thay thé cho 3 1énh trén. Khi bién dich, chuong trinh dich
s& tw dong thay thé bang céac 1énh thich hop.
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0000h

2K

07FFh

AJMP rel

l

F800h

2K

FFFFh

AJMP rel

l

Pham vi
thuc hién

Pham vi
thuc hién

J

Hinh 2.2 — Pham vi thuc hién ctia Iénh AJMP

Lénh JMP @A + DPTR cho phép chon céc vi tri nhdy khac nhau tuy theo gia
tri trong thanh ghi A. Dia chi nhay dén chinh 1a tong gi tri ciia thanh ghi A va DPTR.

Vi du:

MOV DPTR, # JUMP TABLE ; bPia chi bang nhay

MOV A, INDEX NUMBER ; Vi tri nhay

MOV B, #3 ; x3 do lénh LJMP

MUL AB ; c6 kich thudc 3

JMP @ A + DPTR

JUMP TABLE:

LJMP LABELO ; Vi tri nhay O

LJMP LABEL1 ; Vi tri nhdy 1

LJMP LABELZ2 ; Vi tri nhay 2

LJMP LABEL3 ; Vi tri nhay 3

LJMP LABEL4 ; Vi tri nhdy 4
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% Lénh CALL, RET, RETI:

Lénh CALL dung dé goi chuong trinh con, bao gdm 2 1énh: ACALL (Absolute
Call) va LCALL (Long Call). Vi tri ¢6 thé goi 1énh CALL gidng nhu da xét trong 1énh
JMP. Khi 1ap trinh, thong thudng cic chuong trinh dich ciing cho phép thay thé duy
nhit bang 1énh CALL va khi bién dich, 1énh CALL s& dugc thay thé bang lénh
ACALL hay LCALL tuy theo vi tri goi 1énh. Luu y réng khi thuc hién 1énh CALL thi
trong chuong trinh con phai két thuc bang 1énh RET.

Ngoai ra, khi sir dung cac chuong trinh con phuc vu ngat, khi két thuc phai
dung 1énh RETI. Lénh RETI va lénh RET chi khac nhau & chd 1énh RETI bao cho hé
thdng diéu khién ngit biét rang qué trinh xir 1y ngét da thuc hién xong.

% Lénh JZ, JNZ:

Lénh JZ va INZ dung dé kiém tra ndi dung cta thanh ghi A. Lénh JZ nhay khi
A =0 va JNZ nhay khi A # 0. Luu y rang pham vi nhay chi cho phép trong khoang tir
-128 = 127 byte (giéng nhu khi st dung 1énh SIMP).

% Lénh DJNZ:

Lénh DINZ thuong duge dung dé tao vong lap. S6 lan lap duoc chuyén vao
thanh ghi dém ¢ dau vong ldp (thanh ghi dém c6 thé ding bat ky thanh ghi nao hay 1a
b6 nho).

Vidu:

MOV R7, #10 ; Lip 10 lan
LOOP:

DJIJNZ R7, LOOP
% Lénh CJNE:

Lénh CJNE dung dé so sanh 2 gia tri v&i nhau, khi 2 gid tri nay khac nhau thi
s& thuc hién 1énh nhay. Luu ¥ rang trong tip 1énh ciia MCS-51 khong c6 1énh 16n hon
hay nhé hon nén chi c6 thé thuc hién cac 1énh nay bing cach két hop 1énh CINE va
ndi dung cua co Carry.

Trong 1énh CINE, néu byte dau tién nho hon byte thir hai thi CF = 1. Nguoc lai
(byte d4u tién 16n hon hay bang byte thi hai) thi CF = 0.

Vi du: Kiém tra noi dung cta thanh ghi A, néu A nho hon 10 thi xuat gia trj
trong thanh ghi A ra Port 1. Nguoc lai thi xuat gi4 tri 10 ra Port 1.
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CJINE A, #1

JMP Xuat
Khacnhau:

Jc
XuatlO:

MOV P1,#

SJIMP Tiep
XuatA:

MOV P1,A
Tiep:

3.4.

XuatA ;

0, Khacnhau;
10 ;

Néu CF = 1

So sanh A véi 10
Néu A

= 10 thi xudt gid tri 10

; dung trong A ra Pl

10

Nhom Iénh logic

(A < 10) thi xuidt ndi

Nhom 1énh logic bao gdm céc 1énh lién quan dén xir Iy logic theo timg byte,

mo ta nhu sau:

Béang 2.7 — Cac Iénh logic

. Chu ky
Lénh Hoat dong Ché d9 dia chi ey
thwe thi
Tuc | Truc | Gian | Thanh
thoi | tiép | tiép | ghi
ANL A,(byte) A = A AND (byte) X X X X 1
ANL (byte),A (byte)=(byte) AND A X 1
(byte)=(byte)AND
ANL (byte),#data8 datas X 2
ORL A,(byte) A = A OR (byte) X X X 1
ORL (byte),A (byte)=(byte) OR A X 1
(byte)=(byte) OR
ORL (byte),#data8 datas X 2
XRL A,(byte) A = A XOR (byte) X X X X 1
XRL (byte),A (byte)=(byte) XOR A X 1
(byte)=(byte) XOR
XRL (byte),#data8 data8 X 2
CLR A A=0 Chi dung cho thanh ghi A 1
CPL A A=NOTA Chi dung cho thanh ghi A 1
hai thanh ghi
RR A Quay. prat Thanf 881 o dung cho thanh ghi A 1
A 1 bit
Quay phai thanh ghi . .
RLC A A va CF 1 bit Chi dung cho thanh ghi A 1
RL A ?‘;iy trdi thanh ghi A | - g cho thanh ghi A 1
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Quay trai thanh ghi A L s .

RLC A va CF 1 bit Chi dung cho thanh ghi A 1
Doi vi tri nibble cao Y e )

SWAP A va thip ctia ACC Chi dung cho thanh ghi A 1

RL: Rotate Left, RLC: Rotate Left through Carry
RR: Rotate Right; RRC: Rotate Right through Carry

% Lénh ANL, ORL, XRL:

Céc lénh logic nay thuc hién gidng nhu trong cac 1énh xir 1y bit nhung thyc
hién trén 8 bit cua cac thanh ghi hay bd nhé. Lénh XRL con dugc dung dé dao tat ca
cac bit nhu sau:

XRL PO, #OFFh
+ Lénh RR, RRC, RL, RLC:

Cac lénh nay dung dé quay phai hay quay trai thanh ghi A 1 bit.

Vi du: Gia stir thanh ghi A =39h (0011 1001b), CF = 1. N6i dung thanh ghi A
sau khi thuc hién cac 1énh quay tuong ung nhu sau:

RR A:

Trudc khi quay:

I I A A

Lo o v pov vt foo fo |
{ |
Sau khi quay:
v o o v for vt fo |0 ]

RL A: A=01110010b (72h)

RRC A:
Trudce khi quay:

CF

[ vl v | vl T

o | o [ 1 | 1 | 1 | o | o [ 1 1
t |

Sau khi quay:

ACC CF

1 [ o | o | 1 | 1 [ 1 | 0o | 0 1
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RLC A: A=01110011b (73h); CF=0
% Lénh SWAP:
Lénh SWAP A dung dé hoan chuyén ndi dung 2 nibble trong thanh ghi A.

Vi Du: Néu noi dung thanh ghi A = 39h thi sau khi thyc hi¢n Iénh SWAP A,
ndi dung thanh ghi A 1a 93h.

3.5. Nhom Iénh s6 hoc

Céc 1énh trong nhom 1énh s6 hoc mé ta nhu trong bang sau:

Béang 2.8 — Cac I¢nh s6 hoc

. hu ky
Lénh | Hoat dong Ché dp dia chi Chu ky
thuc thi
Tuc thoi | Truc tiép | Gian tiép | Thanh ghi
ADD A=At X X X X 1
A, (byte) (byte)
ADDC A=A+ . . . . .
A, (byte) (byte) + C
SUBB A=A - X X . « {
A, (byte) (byte) - C
INC A A=A+1 Chi dung cho thanh ghi tich luy ACC 1
INC (byte) =
1
(byte) | (byte)+ 1 * * *
INC DPTR = Y . X 1A
DPTR DPTR + 1 Chi dung cho thanh ghi con tré 1énh DPTR 2
DEC A A=A-1 Chi dung cho thanh ghi tich luy ACC 1
DEC (byte) =
1
(byte) | (byte)- 1 * * *
hi dt ho thanh ghi tich luy A %
MULAB | B A=Bx A Chi dung cho than gl‘IC uy ACC va 4
- thanh ghi B
DIV AB A=AdivB Chi dung cho thanh ghi' tich luy ACC va 4
B=AmodB thanh ghi B
DAA | Hituchinh Chi diing cho thanh ghi tich luj ACC 1
trén s6 BCD 8 £ Y

< Lénh ADD:

Thyc hién cong gitra thanh ghi tich lu§y A va mét toan hang khéc. Lénh ADD
anh huong dén cac cd Carry (C), Overflow (OV) va Auxiliary (AC).
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Lénh ADD c6 4 ché do dia chi khac nhau:
- ADD A, #30h ; dinh dia chi tirc thoi (A = A + 30h)

- ADD A, 30h : dinh dia chi truc tiép (A = A + [30h] trong
d6 [30h] 1a gié tri cia RAM ndi c6 dia chi 30h)

- ADD A, @RO : dinh dia chi gian tiép (A = A + [RO] trong
do [30h] 1a gia tri cia RAM noi c6 dia chi chura trong thanh ghi RO)

MOV RO, #30h ; RO =30h

ADD A, @RO ; A=A + [RO] = A + [30h] (cOng ndi dung cua
thanh ghi ACC v6i RAM noi c6 dia chi 30h)

- ADD A,RO ; dinh dia chi thanh ghi (A = A + R0)
% Lénh ADDC, SUBB:

Thuc hién cong hay trir ndi dung cta thanh ghi A v&i mot toan hang khac trong
d6 c6 ding thém co Carry. Lénh ADDC va SUBB anh hudng dén cac co C, OV va
AC.

% Lénh MUL:

Nhan ndi dung cua thanh ghi A véi thanh ghi B. Lénh MUL anh huéng dén co
OV vaxod co C (C=0).

Vi du:

MOV A, #50 ; 50 x 25 = 1250 = 04E2h

MOV B, #25 ; byte cao = 04h, byte thdp = E2h
MUL AB ; B = 04h, A = E2h

+ Lénh DIV:

Chia n6i dung ctia thanh ghi A cho thanh ghi B. Lénh DIV anh huéng dén co
OV vaxodco C(C=0).

Vidu:

MOV A, #250 ; 250 / 40 = 6 du 10
MOV B, #40 ;

DIV AB ; B = 0Ah (10), A = 06h

*» Lénh DA A:

Hiéu chinh ndi dung thanh ghi A sau khi thuc hién céc phép toan lién quan dén
s6 BCD. Qua trinh thuc hién 1énh DA A md ta nhu sau:
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- Néu A[3-0] > 9 hay AC = 1 thi A[3-0] = A[3-0] + 6
- Néu A[7-4]>9 hay C =1 thi A[7-4] = A[7-4] + 6

Lénh DA A ciing anh huong dén co C.
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BAI TAP CHUONG 2

1. Xéc dinh gia tri cta cac biéu thire sau:
a. (10 SHL 2) OR ( 1000 1000b)
b. (5*2—10 SHR 1) AND (11h)
c. HIGH(10000)
d. LOW(-30000)

2. Viét doan chuong trinh doc ndi dung cua 6 nhd 30h. Néu gia tri doc 16n hon
hay béng 10 thi xuét 10 ra PO, nguoc lai thi Xuét gia tri vira doc ra PO.

3. Viét doan chwong trinh xut céc gia tri trong 6 nhd 30h — 3Fh ra P1 (giita
cac 1an xuét co thoi gian tri hodn).

4. Viét doan chuong trinh theo yéu cau sau:

- Poc dir liéu tir P1 (10 14n) va luu gia tri doc mdi 1an vao 6 nhd 30h —
39h (mdi lan doc co tri hodn mot khoang thoi gian).

- Tim gia tri 16n nhét trong cac 6 nhé 30h — 39h, luu vao 6 nhé 3Ah va
Xudt gia tri ndy ra P2.

- Kiém tra noi dung 6 nhé 3Ah, néu = 0 thi quay lai dau chuong trinh,
nguoc lai thi Xuét gia tri nay ra P3.

5. Viét doan chuong trinh theo yéu cau:

- B1: Kiém tra bit P3.0:

P3.0 | Thue hién
=0 | Dénbudc?2
=1 | Dénbudc 3

- B2: Poc dit liéu tir P2, déo tat ca cac bit va xuit ra PO. Sau d6 quay
lai budce 1.

- B3: xuét ndi dung tai 6 nhé 30h ra P1 va quay lai budc 1
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CHUONG 3: LAP TRINH HOP NGU

1. Cac tap tin .EXE va .COM

DOS chiw c6 thé thi hanh duoc céc tap tin dang .COM va .EXE. Tap tin .COM
thuong dung dé xay dung cho cac chuong trinh nhé con .EXE dung cho cac chuong
trinh 1on.

1.1. Tap tin .COM

- Téap tin .COM chi c6 mdt doan nén kich thude tdi da cua mot tap tin loai

nay la 64 KB.

- Tap tin .COM duogc nap vao bd nhé va thuc thi nhanh hon tap tin .EXE

nhung chi 4p dung dugc cho cac chuong trinh nho.
Chi c6 thé goi cac chuong trinh con dang near.

Kh1 thuc hi¢n tap tin .COM, DOS dinh vi by nhé va tao vung nhé dai 256
byte & vi tri 0000h, vung nay goi la PSP (Program Segment Prefix), né s€ chua céac
thong tin can thiét cho DOS. Sau d6, cac mi 1énh trong tap tin s€ dugc nap vao sau
PSP & vi tri 100h va dua gia tri 0 vao stack. Nhu vay, kich thudc ti da thuc sy cua
tap tin .COM la 64 KB — 256 byte PSP — 2 byte stack.

Tat ca cac thanh ghi doan déu chi dén PSP va thanh ghi con tro 1énh IP chi
dén 100h, thanh ghi SP c6 gia tri OFFFEh.

1.2, Tap tin .EXE

- Nam trong nhiéu doan khac nhau, kich thuéc thong thudng 16n hon 64
KB.

- C6 thé goi duoc cac chuong trinh con dang near hay far.

- Tap tin .EXE chira mot header ¢ dau tip tin dé chira cac thong tin diéu
khién cho tap tin.

2. Khung cua mot chucong trinh hgp ngir

Khung ctia mot chuong trinh hop ngit ¢6 dang nhu sau:

TITLE Chuong trinh hop ngir
.MODEL  Kiéu kich thuéc bo nhé  ; Khai bdo quy mo su
; dung bo nhé&
STACK Kich thudc ; Khai b4do dung luong
; doan stack
.DATA ; Khai bao doan dir liéu
msg DB  'Hello$'
.CODE ; Khai bao doan ma
main PROC
CALL Subname ; Goi chuong trinh con
main ENDP
Subname PROC ; Pinh nghia chuong
; trinh con
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RET
Subname ENDP
END main

% Quy mo st dung bo nhé:

Bang 3.1:

Loai Mo ta
Tiny M3 1énh va dit liéu nim trong mot doan
Small Ma [¢énh trong mot doan, dit li¢u trong mot doan
Medium | Ma I¢énh khong niam trong mot doan, dir li¢u trong mot doan
Compact | Ma 1énh trong mdt doan, dir liéu khong nam trong mdt doan
Large Ma 1énh khéng nam trong mot doan, dit liéu khong nam trong mot doan

va khong c6 mang nao 16n hon 64KB

Huge Ma 1énh khéng nam trong mot doan, dit liéu khong nam trong mot doan

va cic mang ¢ thé 16n hon 64KB

Thong thuong, cac ung dung don gian chi doi héi ma chuong trinh khong qua
64 KB va dir liéu cling khong 16n hon 64 KB nén ta st dung ¢ dang Small:

.MODEL SMALL

+» Khai bao kich thwéc stack:

Khai béo stack ding dé danh ra mot ving nhé dung 1am stack (chu vyé'u phuc
vu cho chuong trinh con), thong thuong ta chon khoang 256 byte la du dé su dung
(néu khong khai bao thi chuong trinh dich tu dong cho kich thude stack 1a 1 KB):

STACK 256

% Khai bao doan dir li¢u:

Poan dit liéu dung dé chira cac bién va hang sir dung trong chwong trinh.

+ Khai bao doan ma:

Poan mé dung chira cdc mi 1énh cua chuong trinh. Poan mé bit dau bang
mot chuong trinh chinh va co thé c6 cac lénh goi chuong trinh con (CALL).

Mot chuong trinh chinh hay chwong trinh con bat dau bang 1énh PROC va két
thic bang 1énh ENDP (day la cac 1énh gia cua chuong trinh dich). Trong chuong
trinh con, ta sir dung thém 1énh RET dé tra vé dia chi 1énh trude khi goi chuong trinh

con.

3. Ca phap cua cac lénh trong chuong trinh hgp ngir

Mot dong 1énh trong chuong trinh hop ngir gdém co cac trudng (field) sau
(khong nhat thiét phai day du tat ca cac truong):
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Tén Lénh Toan hang Chu thich
A: MOV AH,10h ; Pua gia tri 10h vao thanh ghi AH
Main PROC

Trudng tén chira nhan, tén bién hay tén thu tyc. Cac tén nhin cé thé chua t6i
da 31 ky tu, khong chira ky tu tring (space) va khong duogc bat dau bang s6 (A: hay
Main:). Cac nhan dugc két thic bang dau ':'.

Truong 1€nh chira cac 1énh s€ thuc hién. Cac 1€nh nay co thé 1a cac 1énh that
(MOV) hay céac 1énh gia (PROC). Céc Iénh that s€ dugc dich ra ma may.

Trudng toan hang chira cc toan hang can thiét cho 1énh (AH,10h).

Truong cha thich phai duoc bat diu bang dau ';'. Truong nay chi dung cho
nguoi lap trinh dé ghi cac 10i giai thich cho chuong trinh. Chwong trinh dich s& bo
qua cac 1énh ndm phia sau diu ;.

3.1. Khai bao dir liéu

Khi khai bao dit liéu trong chuong trinh, néu sir dung sd nhi phan, ta phai
dung thém chit B & cudi, néu st dung s6 thap luc phan thi phai dung chit H & cubi.
Chii y ring doi véi sé thap luc phéan, néu bit dau bang chit A..F thi phdi thém vio
s6 0 ¢ phia trudc.

Vi du:

1011b : S6 nhi phan
1111 : S6 thap phan
1011h . S6 théap lyc phan

3.2. Khai bao bién

Khai b4o bién nham dé chuong trinh dich cung cép mot dia chi xac giinh trong
bd nhd. Ta dung céc Iénh gid sau dé dinh nghia cac bién tng vai cac kiéu dir ligu
khac nhau: DB (define byte), DW (define word) va DD (define double word).

VD:
Al DB 1 : Binh nghia bién A1 dai 1 byte (chuong 9
; trinh dich s& dung 1 byte trong b nhé dé
; luu trir A1), tri ban dau Al =1

A2 DB ? : Bién A2 kiéu byte, khong c6 gi tri gan
: ban dau
A3 DB 'A' ;Biénkiéukytu
A4 DW 1 ; Binh nghia bién A4 dai 2 byte, gi4 tri ban

: ddu A4 = 1, ta cling c6 thé dung diu ? dé
- x4c dinh bién khong can khoi tao gia tri ban dau
A5 DD 1 : Bién A5 dai 4 byte
A6 DB 1,22,3 ;Dinhnghia bién mang (array) gdom c6 3
: phan tir, mdi phan tr dai 1 byte (nghia la
; s€ dung 3 byte luu trit) véi cac gia tri ban
- d4u cla cac phén ttr 1an luot 12 1,2,3
A7 DB 10 DUP(0)
; Khai bao bién mang gdm 10 phan tir, mdi
: phan tir co chiéu dai 1 byte voi gia tri gan
:ban dau 13 0
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A8 DB 10 DUP(?)
; Khai bdao bién mang gom 10 phan tr, moi
; phan tr c6 chiéu dai 1 byte, khong can
; gén gia tri ban dau

Ngoai ra ta c6 thé ding cac toan tir DUP 16ng vao nhau khi khai bao bién
mang. Gia s ta can khai biao mang A9 c6 cac gia tri gan ban dau
1,2,3,1,1,3,2,2,1,1,3,2,2. Ta c6 thé thuc hién nhu sau:

A9 DB 123,1,13221,1322
Hay: A9 DB 12,3,2DUP(1,1,32.2)
Hay: A9 DB 12,32 DUP(2 DUP(1),3,2 DUP(2))

Doi1 voi cac bién cd nhiéu hon 1 byte, byte thap s€ chira & 6 nh¢ c6 dia chi
thap va byte cao s€ chira & 6 nhd c6 dia chi cao.

VD:
A10 DW 1234h

Bién A10 gia sir bat dau luu tai dia chi 1000h thi 6 nhd 1000h chta gia tri 34h
con 6 nhd 1001h chira gia tri 12h.

Déi voi bién kiéu chudi (string), thuc chat 1a mot mang cac ky tu, ta cé thé
khai bdo nhu sau:

All DB 'ABCD
Hay All DB  65h,66h,67h,68h

Sau l1énh khai béo nay thi 6 nhé 1000h (gia sir bién A1l luu trit tai dia chi
1000h) chra 'A’", 1001h chira 'B', 1002h chura 'C' va 1003h chtra 'D'.

3.3. Khai bao hang

Cac hang khai bao trong chuong trinh hgp ngir bang Iénh gia EQU dé chuong
trinh d€ hiéu hon. Hang cé thé ¢ dang so, ky tu hay chudi.

VD:
Al12 EQU 10
Al13 EQU 'AAA'

Sau khi str dung khai bdo nay, néu ta dung 1énh:
MOV AH,A12
thi AH = 10h

Al4 DB 'B'Al3 .
thi khai bado chudi A14 véi gia tri gan ban dau 1a 'BAAA'.
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4. Cac toan tu trong hop ngir

% Toan tir so hoc:

Bang 3.2:

Trong d6 bt, btl, bt2 14 cac biéu thirc hing, n 14 s6 nguyén.

VD:

Toan tir Cu phap Mo ta

+ +bt S6 dwong

- -bt S6 am

* bt1*bt2 Nhan

/ bt1/bt2 Chia

mod btl mod bt2 | L4y phan du

+ btl + bt2 Cong

- btl — bt2 Tru

shl bt shl n Dich trai n bit
shr bt shr n Dich phai n bit

MOV AH,(8+1)*7/3

MOV AH, 00010001b shr 2
MOV AH,00010001b shl 2
MOV AH,100 mod 3

< Toan tir logic:
Bao gom cac toan tr AND, OR, NOT, XOR

VD: MOV AH,10 OR 4 AND 2
MOV AH, 0FOh AND 7Fh

% Toan tir quan hé:
Céc toan tir quan hé so sanh 2 biéu thirc, cho gia tri true (-1) néu diéu kién
thoa va false (0) néu khong thoa.

; AH < 21

; AH <« 0000 0100b
; AH <~ 0100 0100b

;AH «— 1

:AH=10
: AH = 70h

Bang 3.3:
Toan tir | Cu phap Mo ta
EQ btl EQbt2 | Bang
NE btl NE bt2 | Khong bang
LT btl LT bt2 | Nho hon .
LE btl LE bt2 | Nhé hon hay bang
GT btl GT bt2 | Lén hon ‘
GE btl GE bt2 | Lon hon hay bang
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% Cac toan tir cung cAp thong tin:

> Toan tir SEG:
SEG bt
Toan tr SEG xéac dinh dja chi doan cta biéu thic bt. bt c6 thé 13 bién, nhan,
hay cac toan hang bd nho.

» Toan tir OFFSET:
OFFSET bt
Toan tir OFFSET x4c dinh dija chi offset ctia biéu thirc bz. bt c6 thé 1a bién,
nhan, hay cac toan hang bd nho.

VD: MOV AX,SEG A ; Nap di’a chi doan va dia chi offset
MOV DS,AX ; cia bién A vao cap thanh ghi
MOV AX,OFFSET A ; DS:AX

> Toan tir chi s6 [ |: (index operator)
Toan tir chi s0 thuong dung vai todn hang truc tiép va gian ti€p.

» Toan tir (1) (segment override operator)
Segment: bt
Toan tir : quy dinh céach tinh dia chi dbi voi segment dugc chi. Segment 14 cac
thanh ghi doan CS, DS, ES, SS.
Chu y rang khi sir dung toan tr : két hop véi toan tir [ ] thi segment: phai dit
ngoai toan tur [ .

VD: Cach viét [CS:BX] 1a sai, ta phai viét CS:[BX]

» Toan tir TYPE:

TYPE bt

Tra vé gia tri biéu thi dang cua biéu thic br.

- Néu bt 12 bién thi s& tra vé& 1 néu bién co kiéu byte, 2 néu bién c6 kiéu
word, 4 néu bién c6 kiéu double word.

- Néu bt 12 nhén thi tra vé OFFEFh néu bt 13 near va OFFFEh néu bt 1a far.

- Néu bt 12 hang thi tra vé 0.

» Toan tir LENGTH:
LENGTH bt , )
Tra vé s6 cac don vi cap cho bién bt

» Toan tir SIZE:
SIZE bt , ,
Tra ve tong so cac byte cung cap cho bién bt

VD: A DD 100 DUP(?)
MOV AX,LENGTHA ;AX =100
MOV AX,SIZE A : AX =400
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% Cac toan tir thugc tinh:

» Toan tiw PTR:
Loai PTR bt
Toan tir ndy cho phép thay d6i dang cua biéu thirc bt.
- Néu bt 1a bién hay toan hang bo nh¢ thi Loai 14 byte, word hay dword.
- Néu bt 14 nhén thi Loai 13 near hay far.

VD: A DW 100 DUP(?)

B DD ?
MOV AH,BYTE PTR A ; Pua byte dau tién trong mang A
; vao thanh ghi AH
MOV AX,WORD PTR B ; Pua 2 byte thap trong bién B
; vao thanh ghi AX
» Toan tir HIGH, LOW:
HIGH bt
LOW bt

Cho gia tri ctia byte cao va thap ctia biéu thirc bt, bt phai 1a mot hang.

VD: A EQU 1234h
MOV AH,HIGH A : AH < 12h
MOV AH,LOW A : AH < 34h

5. Cac cach dinh dia chi trong hop ngir

< Toan hang truc tiép:

Toén hang truc tiép 1a mot biéu thirc héng xac dinh. Cac héng s6 ¢co thé &
dang thip phan (c6 diu va khong diu), nhi phén, thap luc phan, cic hing sé dinh
nghia bang 1énh EQU, ...

VD: MOV AH,10
MOV AH,1010b
MOV AH,0Ah
MOV AH,A12
MOV AX,OFFSET msg
MOV AX,SEG msg

¢ To4n hang thanh ghi:
Céc thanh ghi c6 thé st dung trong phép dinh dia chi thanh ghi 1a AH, BH,
CH, DH, AL, BL, CL, DL, AX, BX, CX, DX, SP, BP, SI, DI, CS, DS, ES, SS.

% Toan hang by nhé:

> True tiép:

Toan hang nay xac dinh dir li€u luu trong bd nhé tai mot dia chi xac dinh khi
dich, dia chi nay 12 mot biéu thirc hing (c6 thé két hop véi toan tir chi s6 [ ] hay toan
ta +, -, ;). Thanh ghi doan mac dinh 1a thanh ghi DS nhung ta c6 thé dung toan tir :
dé chi thanh ghi doan khac.
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VD: A DW 1000h
B DB 100 DUP(0)

MOV AX,A ; Chuyén ndi dung cua bién A vao
MOV AX,[A] ; thanh ghi AX

MOV AH,B : Truy xut phan ttr ddu tién cua
MOV AH,B[0] ; mang B

MOV AH,B +1 : Truy xuét phan tir thir hai cta
MOV AH,B[1] ; mang B

MOV AH,B +5 : Truy xuét phan tir thir 6 ctia
MOV AH,BJ[5] ; mang B

Chuy rang 1énh MOV AX [IOOOh] s& chuyén gia tri 1000h vao thanh ghi AX.
Néu mudn chuyén ndi dung tai 6 nhé 1000h vao thanh ghi AX thi phai dung lénh
MOV AX,DS:[1000h] hay MOV AX,DS:1000h

> Gian tiép:
Toan hang bd nh¢ gian tiép cho phép ding cac thanh ghi BX, BP, SI, DI dé
chi céc gia tri trong bd nho.
VD: MOV BX,2

MOV SI1.3

MOV AH,B[BX] : Chuyén phan tir thir 3 ciia mang B
; vao thanh ghi AH

MOV AH,B[BX+1] : Chuyén phan tir thtt 4 ctia mang B

MOV AH,B[BX]+1 ; vao thanh ghi AH (BX +1=3)

MOV AH,B[BX+SI] : Chuyén phan tir thir 6 cia mang B

MOV AH,B[BX][SI] ; vao thanh ghi AH

MOV AH,[B+BX+SI] ;BX+SI=5
MOV AH,[B][BX][SI]

MOV AH,B[BX+SI+5] ; Chuyén phan tir thir 11 cia mang B
MOV AH,B[BX][SI]+5 ; vao thanh ghi AH

MOV AH,[B+BX+SI+5] ;BX+SI+5=10

6. Tao va thuc thi chuong trinh hgp ngir

Ta c6 thé tao va thuc thi mot chuong trinh hop ngit trén mot may PC theo cac

budce sau:

- Dung mdt chuong trinh soan thao van ban khéng dinh dang (nhu NC) tao
mot tap tin chita chuong trinh hop ngir (gan phan md rong cua tap tin niy
la .ASM, gia st la TEMP.ASM).

- - Dung chuong trinh TASM.EXE (Turbo Assembler) dé dich ra ma may
dang .OBIJ: TASM TEMP

- Sau khi dich xong, ta s€¢ dugc file TEMP.OBJ chira cic ma may cua
chuong trinh. Pé chuyén thanh file thuc thi, ta ding chuwong trinh
TLINK.EXE dé chuyén thanh tap tin .EXE: TLINK TEMP

- - Néu tap tin thyc thi & dang .COM thi ta dung thém chuong trinh
EXE2BIN.EXE: EXE2BIN TEMP TEMP.COM
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7.Tap lénh hop ngir
7.1. Nhém Iénh chuyén dir liéu

7.1.1.Nhém Iénh chuyén dif liéu da dung

s Lénh MOV dst,src: chuyén ndi dung toan hang src vao toan hang dst.
Toan hang ngudn src c6 thé 1a thanh ghi (reg), bd nhé (mem) hay gia tri
tire thoi (immed); toan hang dich dst ¢6 thé 1a reg hay mem.

Lénh MOV ¢6 thé ¢6 cac truong hop sau:

Reg8 « reg8 MOV AL,AH
Regl6 < regl6 MOV AX,BX
MemS8 <« reg8 MOV [BX],AL
Reg8 <~ mem§ MOV AL,[BX]
Meml6 « regl6 MOV [BX],AX
Regl6 < mem16 MOV AX,[BX]
Reg8 <« immed8 MOV AL,04h
MemS8 <« immed8 MOV mem[BX],01h
Regl6 «— immed16 MOV AL,0F104h
Mem16 < immed16 MOV mem[BX],0101h
SegReg < regl6 MOV DS,AX
SegReg < mem16 MOV DS,mem
Regl6 «— segreg MOV AX,DS
Meml6 « segreg MOV [BX],DS

- Lénh MOV khong anh huong dén cac co.

- Khéng thé chuyén truc tiép dir liéu giita hai 6 nhé ma phai thong qua mot
thanh ghi

MOV AX,meml

MOV mem2,AX

- Khéng thé chuyén gié tri tryc tiép vao thanh ghi doan

MOV AX,1010h

MOV DS,AX

- Khéng thé chuyén truc tiép giira 2 thanh ghi doan

- Khong thé dung thanh ghi CS lam toan hang dich

% Lénh XCHG dst,src: (Exchange) hoan chuyén ndi dung 2 toan hang.
Toan hang chi c6 thé 14 reg hay mem.

- Lénh XCHG khéng anh hudng dén cac cd

- Khong thé dung cho céac thanh ghi doan

% Lénh PUSH src: cit ndi dung mét thanh ghi vao stack. Toan hang la
regl6

% Lénh POP dst: 1y dir liéu 16 bit tir stack dua vao toan hang dst.

Ta c6 thé dung nhiéu lénh PUSH dé cat dir liéu vao stack nhung khi dung
1énh POP dé 14y dir liéu ra thi phai dung theo th tw nguoc lai.

PUSH AX

PUSH BX
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PUSH CX
POP CcX
POP BX
POP AX

< Lénh XLAT [src]: chuyén ndi dung cia 6 nhé 8 bit vao thanh ghi AL. Dia
chi 6 nhé xéac dinh bang cip thanh ghi DS:BX (néu khong chi ra src) hay
src, dia chi offset chura trong thanh ghi AL.
Lénh XLAT tuong duong véi céac 1énh:
MOV AH,0
MOV SLAX
MOV AL,[BX+SI]

7.1.2.Nhém Iénh chuyén dia chi

% Lénh LEA regl6,mem16: (Load Effective Address) chuyén dia chi offset
cua toan hang bd nhé vao thanh ghi regl6.
Lénh nay s€ twong duong véi MOV regl16, OFFSET mem16

< Lénh LDS regl6,mem32: (Load pointer using DS) chuyén ndi dung bod
nh¢ toan hang mem32 vao cdp thanh ghi DS:regl6.
Lénh LDS AX,mem tuong duong voi:
MOV AX,mem
MOV BX,mem+2
MOV DS,BX

% Lénh LES regl6,mem32: (Load pointer using ES) giéng nhu 1énh LDS
nhung dung cho thanh ghi ES
7.1.3.Nhém Iénh chuyén cd& hiéu

% Lénh LAHF: (Load AH from flag) chuyén cac c¢o SF, ZF, AF,7 PF va CF
vao cac bit 7,6,4,2 va 0 cua thanh ghi AH (3 bit con lai khong d61)

% Lénh SAHF: (Store AH into flag) chuyén céc bit 7,6,4,2 va 0 cua thanh
ghi AH vao cac co SF, ZF, AF, PF va CF.

% Lénh PUSHF: chuyén thanh ghi co véo stack

< Lénh POPF: ldy dit liéu tir stack chuyén vao thanh ghi c&
7.1.4.Nhém lénh chuyén dir liéu qua cdng
Mbi I/0 port giao tiép voi CPU s€ co mot dia chi 16 bit cho no. CPU goi hay
nhan dir liéu tir cong bang cach chi dén dia chi cong d6. Tuy theo chirc nang ma
cong co thé: chi doc dit liéu (input port), chi ghi dit liéu (output port) hay c6 thé doc
va ghi dir liéu (input/output port).
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¢ Lénh IN: doc dir liéu tur céng va dua vao thanh ghi AL
IN  AL,port8
IN AL,DX
Néu dja chi port chi c6 8 bit thi c6 thé dua gia trj truc tiép vao, néu 1a 16 bit
thi phai thong qua thanh ghi AX.

% Lénh OUT: ghi dit liéu trong thanh ghi AL ra cong
OUT port8,AL
OUT DX,AL

VD: MOV AL

OUT 61h,AL : Goi gia tri 03h ra cong 61h

MOV AL,1

MOV DX,03F8h ; Xuét ra cong may in

OUT DX,AL

MOV DX,03F8h

IN AL,DX : Poc dir liéu tir cong may in
7.2. Nhém Iénh chuyén diéu khién

7.2.1.Lénh nhay khong diéu kién JMP
JMP label
JMP  reg/mem 7 . q
Lénh JMP dung dé chuyén di€u khién chuong trinh tur vi tri nay sang vi tri
khac (thay doi ndi dung cdp thanh ghi CS:1P).
7.2.2.Lénh nhay co6 diéu kién

Lénh nhay co diéu kién chi st dung cho cac nhan nam trong khoang tir —127
deén 128 byte so vdi vi tri cua Iénh.

*1*’ Lénh JA label: (Jump if Above)
Néu CF =0 va ZF = 0 thi JMP label

< Lénh JAE label: (Jump if Above or Equal)
Néu CF = 0 thi JMP label

« Lénh JB label: (Jump if Below)
Neu CF = 1 thi JMP label

* Lénh JBE label: (Jump if Below or Equal)
Néu CF = 1 hodc ZF = 1 thi JMP label

X 'Lénh JNA label: (Jump if Not Above)
Giong I¢nh JBE

< Lénh JNAE label: (Jump if Not Above or Equal)
Giong I¢énh JB
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* Lénh JNB label: (Jump if Not Below)
Giong 1énh JAE

<o Lénh JNBE label: (Jump if Not Below or Equal)
Giong 1énh JA

¢ Lénh JG label: (Jump if Greater)
Neéu SF = OF va ZF = 0 thi JMP label

* Lénh JGE label: (Jump if Greater or Equal)
Néu SF = OF thi JMP label

* Lénh JL label: (Jump if Less)
Néu SF <> OF thi JMP label

« Lénh JLE label: (Jump if Less or Equal)
Néu CF <> OF hoac ZF =1 thi JMP label

* Lénh JNG label: (Jump if Not Greater)
Giong 1énh JLE

<o ‘Lénh JNGE label: (Jump if Not Greater or Equal)
Giong Iénh JL

% Lénh JNL label: (Jump if Not Less)

Gidng lénh JGE

% Lénh JNLE label: (Jump if Not Less or Equal)
Gidng 1énh JG

< Lénh JC label: (Jump if Carry)
Giong Iénh JB

< Lénh JNC label: (Jump if Not Carry)
Giong 1énh INB

¢ Lénh JZ label: (Jump if Zero)
Néu ZF = 1 thi JMP label

* Lénh JE label: (Jump if Equal)
Giong 1énh JZ

¢ Lénh JNZ label: (Jump if Not Zero)
Neéu ZF = 0 thi JMP label

< Lénh JNE label: (Jump if Equal)
Giong I¢énh INZ
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« Lénh JS label: (Jump on Sign)
Néu SF =1 thi JMP label

« Lénh JNS label: (Jump if No Sign)
Néu SF = 0 thi JMP label

* Lénh JO label: (Jump on Overflow)
Neéu OF =1 thi JMP label

< Lénh JNO label: (Jump if No Overflow)
Néu OF = 0 thi JMP label

* Lénh JP label: (Jump on Parity)
Néu PF =1 thi JMP label

« Lénh JNP label: (Jump if No Parity)
Néu PF = 0 thi JMP label

* Lénh JCXZ label: (Jump if CX Zero)
Neéu CX =1 thi JIMP label

7.2.3.Lénh so sanh

CMP  left(reg/mem), right(reg/mem/immed)
Lénh CMP dung dé so sanh ndi dung 2 todn hang, két qua chura vao thanh ghi

co va khong 1am thay ddi ndi dung cac toan hang.

VD: Poan chuong trinh so sanh 2 s6 A va B: A >B thi nhay dén labell, A =B

thi nhay dén label2, A < B thi nhay dén label3.

MOV AX,A
CMP AX,B
JG  labell
JL label2
JMP label3

7.2.4.Cac lénh vong lap

% Lénh LOOP:
LOOP label

Mo ta:

CX=CX-1

Néu CX <> 0 thi JMP label

% Lénh LOOPE:
LOOPE label

Mo ta:

CX=CX-1

Néu (ZF = 1) va (CX <> 0) thi JMP label
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X8 ,Lénh LOOPZ.:
Giong 1énh LOOPE

% Lénh LOOPNE:
LOOPNE  label

Mo ta:

CX=CX-1

Néu (ZF = 0) va (CX <> 0) thi JMP label

< Lénh LOOPNZ:
Giong Iénh LOOPNE

7.2.5.Lénh lién quan dén chuong trinh con

¢ Lénh CALL: 7 q
Lénh CALL dung dé goi mét chuong trinh con, c6 thé 1a near hay far.

CALL label ; Goi chuong trinh con tai vi tri xac dinh
; bo1 nhan label
CALL reg/mem ; Goi chuong trinh con tai vi tri xac dinh

; trong reg/mem

+ Lénh RET: (return)

RET [n]

RETN [n]

RETF [n]

Lénh RET dung dé két thic chuong trinh con, diéu khién s& duoc dua vé dia
chi trude khi goi chuwong trinh con. RETN dé két thuc chuong trinh con dang near va
RETF dung dé két thuc chuong trinh con dang far.

Trong trudng hop 1énh RET c6 hang sb n theo sau thi s& cong v&i thanh ghi
SP gi4 tri n (n phai 1a s6 chdn). Lénh nay ding dé loai bé mot sé tham sd chuong
trinh con sur dung ra khéi stack.

7.3. Nhom lénh xtr ly s6 hoc

7.3.1. Xt ly phép cong

«» Lénh ADD dst,src:
dst «dst + src
Toan hang src c¢6 thé 1a reg, mem hay immed con toan hang dst 1a reg hay
mem.
- Khéng thé cong truc tiép 2 thanh ghi doan
- Lénh ADD anh huong dén céc cd sau:
+ Co CF: = 1 khi két qua phép cong c6 nhé hay c6 muon
~ tCo AF: =1 khi két qua phép cong c6 nhd hay c6 muon ddi véi 4 bit
thap
+ Co PF: = 1 khi két qua phép cong c6 tong 8 bit thap 1a mot sé chin.
+ Co ZF: = 1 khi két qua phép cong 12 0.
+ Co SF: = 1 néu két qua phép cong 1a mot sé am
+ Co OF: = 1 néu két qua phép cong bi sai ddu, nghia l1a vuot ra ngoai
pham vi 16n nhat hay nho nhat ma sb c6 dau c6 thé chira trong toan hang dst.
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% Lénh ADC dst, src: (Add with Carry)

dst «—dst + src + CF q ’
Lénh ADC thudong dung d€ cong céc so6 1on hon 16 bit.

% Lénh INC dst: (Increment)
dst «dst + 1
Dst ¢6 thé 1a reg hay mem.

¢ Lénh AAA: (ASCII Adjust for Addition) ’
_ Hi€u chinh két qua pheép cong 2 s6 BCD dang khong nen (mdi chit s6 BCD
luu bang 1 byte).

VD: MOV AX,9

MOV BX.3 ,
ADD AL.BL ; Két qua la AX = 0Ch
AAA ; AX=0102h (AH = 1, AL =2)

Lénh AAA chi anh hudng dén cac cd AF va CF, khong anh huong dén cac co
con lai.

% Lénh DAA: (Decimal Adjust for Addition)
Hiéu chinh két qua phép cong 2 sO BCD dang nen (rn01 chir s6 BCD luu bang
4 bit, nghia 13 1 byte biéu dién dugc cac sé nguyén tir 0 dén 99).

VD: MOV AX,4338h
ADD AL,AH : AX « 437Bh
DAA . AX < 4381h (43 + 38 = 81)

Lénh DAA chi anh huong dén cac co AF, CF, PF, SF, ZF va khong anh
hudng dén thanh ghi AH.

7.3.2.X« ly phép trur

+«» Lénh SUB dst,src:

dst «dst - src

Toén hang src c6 thé 1a reg, mem hay immed con toan hang dst chi ¢6 thé 1a
reg hay mem.

- Khéng thé trir tryc tiép thanh ghi doan

- Anh huong dén cac cd AF, CF, OF, PF, SF va ZF.

% Lénh SBB dst,src:
dst <« dst —src — CF 7 ,
Lénh ADC thuong dung dé trir cac s6 16n hon 16 bit.

% Lénh DEC dst: (decrement)
dst «dst— 1 )
dst 1a reg hay mem. Lénh DEC anh hudéng dén cac co AF, OF, PF, SF, ZF.
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+»» Lénh NEG dst:

dst « - dst

dst 1a reg hay mem.

Lénh NEG anh huong dén céc co:

CF = 1 néu ndi dung két qua 1a s6 khac 0.

SF = 1 néu noi dung két qua 1a s6 am khac 0.

PF = 1 néu tong 8 bit thap 1a mot s6 chén.

ZF =1 néu noi dung két qua 1a 0.

OF = 1 néu noi dung toan hang dst 1 80h (dang byte) hay 8000h (dang word).

VD: Néu mudn thyuc hién phép toan 100 — AH, ta khong thé cung I¢nh:
SUB 100,AH

ma phai dung Iénh:
SUB AH,100
NEG AH

< Lénh AAS: (Ascii Adjust for Substract) N ’
‘ Hiéu chinh két qua phép trir 2 s6 BCD dang khong nén (moi chir so BCD luu
bang 1 byte). Lénh AAS chi &nh hudng co AF va CF.

% Lénh DAS: (Decimal Adjust for Substract) N , ‘
Hiéu chinh két qua phép trir 2 so BCD dang nén (moi chitr so BCD luu bang 4
bit). Lénh AAS chi anh hudng co AF va CF.

7.3.3. X« ly phép nhan

«» Lénh MUL srec:

Néu src 12 reg hay mem 8 bit: AX «— AL*src

Néu src 12 reg hay mem 16 bit: DX:AX <« AX*src
Lénh MUL chi anh huéng dén co CF va OF.

¢ Lénh IMUL src:
Giong nhu Iénh MUL nhung két qua 1a s6 co dau.

% Lénh AAM: (Ascii Adjust for Multiple)

Hiéu chinh két qua phép nhan 2 s BCD dang khong nén, 1énh AAM thuc
hién chia AL cho 10, luu phan thuong vao AL va phan du vao AH. Lénh AAM anh
huong dén cac co PF, SF va ZF.

7.3.4. XU ly phép chia

+«» Lénh DIV src:

Néu src 1a reg/mem 8 bit: AL <— AX DIV src va AH <~ AX MOD src

Néu src 1a reg/mem 16 bit: AX < DX:AX DIV src va DX « DX:AX MOD
SIc

Lénh DIV khéng anh huong dén cac ¢ nhung xay ra tran trong cac trudng
hop sau:

- Chiacho0
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- Thuong 16n hon 256 doi v6i dang 8 bit.
- Thuong 16n hon 65536 do61 véi dang 16 bit.

¢ Lénh IDIV src:

Gidng nhu 1énh DIV nhung két qua 1a s c6 déu. Céc trudng hop tran:
- Chiacho 0

- Thuong nim ngoai khoang (-128,127) ddi voi dang 8 bit.

- Thuong ndm ngoai khoang (-32767,32768) dbi véi dang 16 bit.

% Lénh AAD: (Ascii Adjust for Division)

Hiéu chinh két qua phép chia 2 sé6 BCD dang khong nén. Luu y rang 1énh
AAD phai dugc thuc hién trudce 1énh chia. Sau khi thuc hién chia thi phai hi€u chinh
lai dang BCD bang cach dung 1énh AAM.

< Lénh CBW: (Convert Byte to Word)

Néu AL < 80h thi AH = 02 nguoc lai AH = OEFh ) )

Lénh CBW dung dé chuyén so nhi phan c6 dau 8 bit thanh s6 nhi phan c6 dau
16 bit.

¢ Lénh CWD: (Convert Word to Double word)

Néu AX < 8000h thi DX = 0, nguoc lai DX = OFFFFh

Lénh CWD dung dé chuyén sé nhi phan c6 dau 16 bit thanh sé nhi phan c6
dau 32 bit chira trong DX:AX.

7.3.5.Dich chuyén va quay
% Lénh SHL: (Shift Logical Left)

SHL dst, 1

SHL dst,CL

Dich trai 1 bit hay CL bit.

CF <« dst7 <« dst6 ... “— dst0 <« 0

¢ Lénh SHR: (Shift Logical Right)

SHR dst 1

SHR dst,CL

Dich phai 1 bit hay CL bit.

0 - dst7 — dst6 ... — dst0 — CF

% Lénh SAL: giéng SHL

% Lénh SAR:

Giong nhu Iénh SHR nhung gié tri bit dst7 khong thay doi, nghia la
dst7 —  dst7 —  dst6 ... - dst0 — CF

+ Lénh ROL: (Rotate Left)

ROL dst 1

ROL dst,CL

Quay trai 1 bit hay CL bit.

CF <« dst7 <« dst6 ... «— dst0 <« dst7
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% Lénh ROR: (Rotate Right)

ROR dst 1

ROR dst,CL

Quay phai 1 bit hay CL bit.

dst0 - dst7 — dst6 ... — dst0 — CF

% Lénh RCL: (Rotate though Carry Left)

RCL dst 1

RCL dst,CL

Quay trai 1 bit hay CL bit.

CF <« dst7 <« dst6 ... «— dst0 <« CF

s Lénh RCR: (Rotate though Carry Right)

RCR dst 1

RCR dst,CL

Quay phai 1 bit hay CL bit.

CF - dst7 — dst6 ... - dst0 — CF

7.3.6.Cac lénh logic

% Lénh AND:

AND dst src

dst <— dst AND src

CF<«<0,0F<«0

Src 1a reg, mem hay immed con dst 1a reg, mem.

+» Lénh OR:
OR  dstsrc
dst < dst OR src
CF <« 0,0F«<0

+» Lénh XOR:
XOR dst,src

dst «<— dst XOR src
CF<«< 0,0F«0

«»» Lénh NOT:

NOT dst

dst « NOT dst

Lénh NOT khéng anh hudéng dén céc co.

+» Lénh TEST:

TEST dst,src

Lénh TEST thuc hién phép todn AND 2 todn hang nhung chi dnh hudng dén
cac ¢ va khong anh hudng dén toan tir.
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7.4. Nhém Iénh xur ly chubi

Bao gdm céc 1énh sau: 7
- Lénh MOVS: chuyén dir li¢u tir vung nhd nay sang vung nhé khéc.

+ MOVSB: chuyén 1 byte tir vi tri chi dén bai SI dén vi tri chi boi DI. Néu
DF =0 thi ST« SI+ 1, DI <« DI + 1 con néu DF =1 thi SI « SI - 1, DI «
DI- 1.

+ MOVSW: chuyén 1 word tir vi tri chi dén boi SI dén vi tri chi boi DL
Néu DF = 0 thi SI «~ SI+ 2, DI « DI + 2 con néu DF « 1 thi SI « SI -2,
DI « DI - 2.

- Lénh CMPS: so sanh ndi dung 2 vung nh&

+ CMPSB: so sanh 1 byte tai vi tri chi dén bai SI va tai vi tri chi boi DL
Néu DF = 0 thi SI <~ SI+ 1, DI <~ DI + 1 con néu DF <« 1 thi SI « SI - I,
DI« DI - 1.

+ CMPSW: so sanh 1 word tai vi tri chi dén bai SI va tai vi tri chi bai DI.
Néu DF = 0 thi SI «— SI + 2, DI «<— DI + 2 con néu DF = 1 thi SI «- SI - 2, DI
<« DI -2.

- L‘énh SCAS: tim mdt phﬁn tor trong vung nhd, dia chi vung nhé xé(; dinh
bang cap thanh ghi ES:DI, gia tri can tim dat trong thanh ghi AL, néu tim
thay thi ZF = 1. Gia tri cua DI va SI thay d6i giong nhu trén.

- Lénh LODS: dua mdt byte hay word co6 dia chi xac dinh boi cqz_ip thgnh ghi
DS:SI vao thanh ghi AL hay AX. Gia tri cia DI va SI thay do6i giong nhu
trén.

- Lénh STOS: chuyén noi dung ciia AL hay AX vao vung nhd xac dinh boi
cap thanh ghi ES:DI. Gia tri cia DI va SI thay do1 giong nhu trén.

8. Cac cau tric co ban trong lap trinh hop ngir

8.1. Cau triac tuan tu

CAu trac tudn ty 13 ciu tric don gian nhat. Trong cdu trac tuan tu, cac 1énh
dugc sap x€p tuan tu, 1énh nay ti€p theo I¢nh kia.

Lénh 1
Lénh 2

Lénh n

 VD: Cong 2 gié trj clia thanh ghi BX va CX, roi nhan doi két qua, két qua
cudi cung chtra trong AX

MOV AX,BX
ADD AX,CX ; Cong BX voi CX
SHL AX,1 ; Nhan doi
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8.2. Cau triac IF - THEN, IF - THEN - ELSE
IF Piéu kién THEN Cong viéc
IF DPieu ki¢én THEN Cong viécl ELSE Cong viéc2
VD: Gan BX = |AX|

CMP AX.,0 ; AX > 0?
JNL DUONG ; AX duong
NEG AX : Néu AX < 0 thi dao du
DUONG: MOV BX,AX
NEXT:
VD: Gan CL gia tri bit ddu ciia AX
CMP AX.,0 ; AX>0?
INS AM ; AX am
MOV CL,1 ; CL =1 (AX duong)
JMP NEXT
AM: MOV CL,0 ; CL=0(AX am)

NEXT:
8.3. Cau truc CASE

CASE Biéu thirc
Gia tri 1: Cong viéc 1
Gia trj 2: Cong viéc 2

Gia tri n: Cong viéc n

END
VD: Néu AX > 0 thi BH =0, néu AX < 0 thi BH = 1. Nguoc lai BH =2
CMP AX,0
JL  AM
JE  KHONG
JG  DUONG
DUONG: MOV BH,0
JMP NEXT
AM: MOV BH, 1
JMP NEXT
KHONG: MOV BH,2
NEXT:

8.4. Cau trac FOR

FOR S$6 lan Lip DO Céng viéc

VD: Cho vung nhd M dai 200 bytes trong doan dir li¢u, chuong trinh dém sb
chir A trong ving nhé M nhu sau:

MOV CX,200 ; Pém 200 bytes
MOV BX,0OFFSET M ; Lay dia chi vung nh&
XOR AX,AX ;AX=0
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NEXT: CMP BYTE PTR [BX],'A"; So sanh véi chir A ’
INZ ChuA ; Néu khong phai la chir A thi tiép
INC AX ; tuc, nguoc lai thi tang AX
ChuA: INC BX
LOOP NEXT
8.5. Cau triac 1ap WHILE

WHILE Piéu kién DO Céng viéc

~ VD: Chuong trinh doc ving nh¢ bit dau tai dia chi 1000h vao thanh ghi AH,
deén khi gap ky tu '$' thi thoat:
MOV BX,1000h

CONT: CMP AH,'$'
JZ  NEXT
MOV AH,DS:[BX]
JMP CONT
NEXT:

8.6. Cau truac

I3p REPEAT

REPEAT Cong viéc UNTIL Piéu kién

) VD: Chuong trinh doc vung nhd bét dau tai dia chi 1000h vao thanh ghi AH,
den khi gap ky tu '$' thi thoat:
MOV BX,1000h

CONT: MOV AH,DS:[BX]
CMP AH,'$'
JZ  NEXT
JMP CONT
NEXT:
9. Cac ngat cua 8086
Bang 3.4:
Vector ngit Cong dung
00h CPU: tac dong khi chia cho 0
O01h CPU: chuong trinh thyc thi tung budc
02h CPU: ngit khong che dugc
03h CPU: tao diém ding chochwong trinh
04h CPU: tac dong khi két qua s hoc tran
05h Tac dong khi nhan Print Screen
06h - 07h Danh riéng
08h Tac dong boi nhip dong hd (18.2 1an/s)
0%h Tac dong khi c6 phim nhan
0Ah Danh riéng
0Bh - 0Ch Tac dong phan cimg lién lac ndi tiép
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0Dh

OEh

OFh

10h

11h

12h

13h

14h

15h

16h

17h

18h

19h

1Ah

1Bh

1Ch

1Dh

1Eh

1Fh

20h

21h

22h

23h

24h

25h

26h

27h

28h — 3Fh
40h

41h

42h —45h
46h

47h —4%h
4Ah

4Bh - 67h
68h — 6Fh
70h

71h —7Fh
80h — 85h
86h — FOh

Flh - FFh

bia cung

DPia mém

May in

BIOS: man hinh

BIOS: x4c dinh cu hinh may tinh

BIOS: thong bao kich thuéc RAM

BIOS: goi cac phuc vu dia cﬁng/mém
BIOS: giao tiép ndi tiép

BIOS: truy xuét cassette hay mé rong ngit
BIOS: xuat / nhap ban phim

BIOS: may in

Xam nhap ROM basic

BIOS: kh¢i dong may tinh

BIOS: ngay / gio hé thong

Lay diéu khién tir ngat ban phim

Lay diéu khién tir ngit dong hd (sau int 08h)
Dia chi bang tham s6 man hinh

Dja chi bang tham sé dia

bia chi bd ma ky tu

DOS: két thiic chwong trinh

DOS: céc chue nang DOS

Dia chi can chuyén khi két thiic chwong trinh
Dia chi can chuyén khi gip Ctrl — Break
Dia chi can chuyén khi gap 16i

DOS: doc dia cling / mém

DOS: ghi dia ctimg / mém

DOS: cham dit chuong trinh va thuong tra
Danh riéng cho DOS

BIOS: cac chirc ning dia mém

Bang thong sb dia cing thir nhét

Danh riéng

Bang thong s6 dia cung thu hai

Dinh nghia do ngudi sir dung

Gi0 béo hi¢u (chi trong AT)

Dinh nghia do nguoi stir dung

Khoéng str dung

DPong ho thoi gian thuc (chi trong AT)
Danh riéng

Danh riéng

Str dung boi chuong trinh thong dich BASIC
Khoéng st dung

9.1. Ngat 21h

Néu khong c6 ky tu nhap, ham 01h s& doi cho dén khi nhap.

- Goi: AH=01h

- Traveé: AL chira ma ASCII cua ky tu nhap

% Ham 01h: nhap mdt ky ty tr ban phim va hi¢n ky tu nhap ra man hinh.
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MOV AH,01h
INT 21h ; AL chira ma ASCII cua ky tu nhap

< Ham 02h: xuat mot ky tu trong thanh ghi DL ra man hinh tai vi tri con tro
hién hanh

- Goi AH = 02h, DL = ma ASCII cua ky tu

- Tra vé: khong ¢

MOV AH,02h
MOV DL,'A’
INT 21h

< Ham 08h: gidng ham 01h nhung khong hién thi ky tu ra man hinh

< Ham 09h: xuit mot chudi ky tu ra man hinh tai vi tri con tré hién hanh,
dia chi chudi dugc chira trong DS:DX va phai duoc két thuc bang ky tu $

- Goi AH = 09h, DS:DX = dia chi chudi

- Tra vé: khong ¢

.DATA
Msg DB 'Hello$'

MOV AH,09h
LEA DX,Msg
INT 21h

< Ham 0Ah: nhap mot chudi ky ty tir ban phim (t6i da 255 ky tu), dung
phim ENTER két thuc chudi

- Goi AH = 0Ah, DS:DX = dia chi luu chudi

- Tra vé: khong cb

Chudi phai c6 dang sau:

- Byte 0: S6 byte toi da can doc (ké ca ky tu Enter)

- Byte 1: s byte da doc

- Byte 2: luu cac ky tu doc

.DATA )
Msg DB 101 ; Poc t61 da 100 ky tu
DB ?

DB 101 DUP(?)

MOV AH,0Ah
LEA DX,Msg
INT 21h

% Ham 4Ch: két thiic chuong trinh
MOV  AH,4Ch
INT 21h
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9.2. Ngit 10h

+ Xoa man hinh:
- Goi AX=02h

- Tra vé: khong cb
MOV AX,02h

INT 10h

% Chuyén toa do con tré:

- Goi AH = 02h, DH = dong, DL = cot
MOV AH,02h

MOV DX,0F15h

INT 10h

10. Truyén tham so giira cac chuong trinh

Trong lap trinh, mot vin dé ta cin quan tdm 13 truyén tham sb giita chuong
trinh chinh va chuong trinh con. Dé thuc hién truyén tham sd, ta co thé ding cac
cach sau day:

- Truyén tham s qua thanh ghi

- Truyén tham sd qua 6 nhé (bién)

- Truyén tham sé qua 6 nh¢ do thanh ghi chi dén

- Truyén tham sb qua stack

10.1. Truyén tham s06 qua thanh ghi

Ta thyc hién truyén tham sd qua thanh ghi bang cach: mot chwong trinh con
s€ dua gia tri vao thanh ghi va chuong trinh con khéc s€ xtr Iy gia tri trén thanh ghi
do.

VD: Cong gia tri tai 2 6 nhd 1000h va 1001h, két qua chira trong 1002h (bye
cao) va 1003h (byte thap).
.MODEL  SMALL
STACK 100h

.CODE
main PROC
MOV AX,@DATA
MOV DS,AX
MOV BYTE PTR DS:[1000h],10h ; Pua gia tri vao
MOV BYTE PTR DS:[1001h],0FFh ; cac 6 nhd
CALL Read
CALL Sum
Mov AH,4Ch
INT 21h
main ENDP
Read PROC ; Poc dit li¢u vao thanh ghi AX
MOV AH,DS:[1000h]
MOV AL,DS:[1001h]
RET
Read ENDP ; Xt ly dir li¢u tai thanh ghi AX
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Sum

next:
RET
Sum
END

10.2.

PROC
ADD
Iz
MOV
MOV

ENDP
main

AH,AL

next
DS:[1003h],1
DS:[1002h],AH

Truyén tham so qua 6 nhé (bién)

Qua trinh truyén tham s ciing gidng nhu trén nhung thay vi thuc hién thong
qua thanh ghi, ta s€ thuc hién thong qua cac 6 nhd.

VD: Cong gia tri tai 2 6 nhé m1 va m2, két qua chira trong m3 (bye cao) va

m4 (byte thap).

.MODEL
STACK
.DATA

ml
m2
m3
m4

.CODE

main

main
Sum

next:
RET
Sum
END

10.3.

PROC
MOV
MOV
MOV
MOV
CALL
MOV
INT
ENDP
PROC
MOV
MOV
ADD
INC
MOV
MOV

ENDP
main

SMALL

100h

db
db
db
db

N D N D

AX,(@data
DS,AX
m1,10h
m2,0FFh
Sum
AH,4Ch
21h

; Pua gia tri vao
; cac 0 nho

m4,0
AH,ml
AH,m2
next
m4,1
m3,AH

Truyén tham s6 qua 6 nhé do thanh ghi chi dén

Trong cach truyéq tham s6 nay, ta dung cac thanh ghi SI, DI, BX dé chi dia
chi offset cua cac tham s6 con thanh ghi doan méac dinh 1a DS.

Pham Hung Kim Khanh

Trang 68



Tai li¢u vi xu ly Ldp trinh hop ngiv

VD: Cong gia tri tai 2 6 nhd m1 va m2, két qua chira trong m3 (bye cao) va
m4 (byte thap).
.MODEL  SMALL
STACK 100h

.DATA
ml db ?
m2 db ?
m3 db ?
m4 db ?

.CODE

main PROC
MOV AX,(@data
MOV DS,AX
LEA SI,m1l
LEA DI,m2
LEA BX,m3
MOV [SI],10h ; Pua gia tri vao
MOV [DI],0FFh  ; cac 6 nho
CALL Sum
MOV AH,4Ch
INT 21h

main ENDP

Sum PROC
MOV AL,[SI]
ADD AL,[DI]
JZ next
MOV [BX+1],1

next: MOV [BX],AL

RET

Sum ENDP

END main

10.4. Truyén tham s0 qua stack

. Trong phuong phap truyén tham sb nay, ta dung stack lam noi chita cic tham
s0 can truyén thong qua cac tac vu PUSH va POP.

VD: Cong gia tri tai 2 6 nhé m1 va m2, két qua chta trong m3 (byte cao) va
m4 (byte thip).
.MODEL  SMALL
STACK 100h

.DATA
ml dw ?
m2 dw ?
m3 dw ?
m4 dw ?
.CODE
main PROC
MOV AX,@data
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MOV DS,AX
LEA SI,m1
LEA DI,m2
MOV [SI],1234h ; Pua gia tri vao
MOV [DI],0FEDCh ; cac 0 nhé
PUSH ml ; Pua vao stack
PUSH m2
CALL Sum
POP m3 ; Lay két qua dua vao stack
POP m4
MOV AH,4Ch
INT 21h
main ENDP
Sum PROC
POP DX ; Luu lai dia chi tra vé cta lénh CALL
POP AX ; Lay dir liéu tir stack
POP BX
ADD AX,BX
INC next
PUSH 1
next: PUSH AX
PUSH DX ; Tra lai dja chi tr& vé ctia 1énh CALL
RET
Sum ENDP
END main

11. Cac vi du minh hoa

11.1. In chudi ky tu ra man hinh

.MODEL SMALL
STACK 100h
.DATA

msg DB  'Hello$'
.CODE
main PROC

MOV AX,@DATA ; Khoi dong thanh ghi DS

MOV DS,AX

MOV AX,02h
INT 10h
MOV AH,02h

MOV DX,0C15h

INT 10h
LEA DX,msg
MOV AH,0%h
INT 21h
MOV AH,4Ch
INT 21h

main ENDP

; Xoa man hinh

; Chuyén toa do con tré
; dén dong 12 (0Ch) va c6t 21 (15h)

; Dia chi thong di¢p
; In thong di€p ra man hinh

: Két thiic chuong trinh
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END
11.2.

.MODEL
STACK

main

In chudi ky tu ra man hinh tai toa dé nhap vao

SMALL
100h

.DATA

msg DB  'Hello$'
msgl DB
Crlf DB
Td DB 3

DB ?

DB 3

.CODE

main

main
Nhap

PROC

MOV AX,@DATA
MOV DS,AX
MOV AX,02h
INT 10h
LEA DX,msgl
MOV AH,0%h
INT 21h
CALL Nhap
MOV CL,AL
LEA DX,Crlf
MOV AH,0%h
INT 21h
CALL Nhap
MOV CH,AL
MOV AH,02h
MOV DX,CX
INT 10h
LEA DX,msg
MOV AH,0%h
INT 21h
MOV AH,4Ch
INT 21h
ENDP

PROC

MOV AH,0Ah
LEA DX, Td
INT 21h
LEA BX,Td
MOV AL,DS:[BX+2]
SUB AL,'0’
MOV BL,10
MUL BL
PUSH AX
LEA BX,Td

"Nhap vao toa do:$'
0Dh,0Ah,'$'

DUP(?)

; Khéi dong thanh ghi DS
; X06a man hinh

; In thong di¢p

; Nhap dong

: Xudng dong
; Nhap cot

; Chuyén toa do con tré

; In ra man hinh

; Két thiic chuong trinh

; Nhap vao

; Léy chir sb hang chuc

; Chuyén tir dang ky tu sang dang s6

: Nhan s6 hang chuc vai 10

; LAy chit s6 hang don vi

Pham Hung Kim Khanh

Trang 71



Tai liéu vi xir Iy

Ldp trinh hop ngiv

MOV AL,DS:[BX+3]
SUB AL,'0'
POP BX
ADD AL,BL
RET
Nhap ENDP
END main

11.3. CoOng 2 so nhi phan dai 5 byte

.MODEL SMALL
STACK 100h
.DATA
ml DB  00h,08h,10h,13h,24h,00h
m2 DB  OFFh,0FCh,0FAh,0F0h,0F 1h,00h;
m3 DB 6 DUP(0)
.CODE
main PROC
MOV AX,@DATA
MOV DS,AX ; Khéi dong thanh ghi DS
LEA SIml
LEA DIm2
LEA BX,m3
MOV CX.,6
XOR AL,AL
next: MOV AL,[SI]
ADC AL,[DI]
MOV [BX],AL
INC BX
INC SI
INC DI
LOOP next
MOV AH,4Ch
INT 21h
main ENDP
END main

11.4. Nhap mot chudi ky tu va chuyén chif thudng thanh

chir hoa

.MODEL SMALL
.STACK 100h
.DATA
ml DB 81
DB ?
DB 81 DUP()
m2 DB 'Chuoi da doi:$'
.CODE
main PROC
MOV AX,@DATA
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MOV DS,AX ; Khoi dong thanh ghi DS
MOV ES,AX
LEA DX,ml
MOV AH,0Ah ; Nhap chudi
INT 21h
LEA SIml ; Léy dia chi chudi
ADD SI,2
MOV DI,SI : Chudi ngudn va dich tring nhau
Next: LODSB ; Lay ky tur
CMP AL,0Dh : Néu 1a ky tu Enter thi két thuc
JE quit
CMP AL/a' ; Néu ky tu nhap khong phai 1a ky tu
JB  cont ; thuong tir 'a’ dén 'z' thi bo qua
CMP AL,7
JA  cont
SUB AL,20h ; Chuyén ky tu thudng thanh ky tu hoa
STOSB ; Luu ky tu vira chuyén
DEC DI : Néu 1a ky tu thuong thi dung 1énh STOSB
; nén DI tang 1én 1, ta phai giam DI
cont: INC DI ; Tang 1én ky tu ké
JMP  next
quit: MOV AL,'$'
STOSB
MOV AX,02h ; X6a man hinh
INT 10h
LEA DX,m2
MOV AH,0%h
INT 21h
LEA DX,ml+2
MOV AH,0%h
INT 21h
MOV AH,4Ch
INT 21h
main ENDP
END main
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Chuwong 1 : CO BAN VE HQP NGU
Trong chuong nay sé gi6i thiéu nhitng nguyén tic chung dé tao ra , dich va chay
mot chuong trinh hop ngir trén may tinh .
CAu trac ngit phap cua 1énh hop ngir trong gido trinh nay duoc trinh bay theo
Macro Assembler ( MASM) dua trén CPU 8086 .
1.1 Ca phap Iénh hgp ngir
Mot chuong trinh hop ngit bao gdm mot loat cac ménh dé ( statement) duogc viét
lién tiép nhau , mdi ménh dé dwoc viét trén 1 dong .
Mot ménh d& c6 thé Ia :
= Mot 1énh ( instruction) : duoc trinh bién dich ( Assembler =ASM) chuyén thanh
ma may.
= Mot chi din ctia Assembler ( Assembler directive) : ASM khong chuyén thanh
méa may
Céac ménh dé ciia ASM gdm 4 truong :
Name Operation Operand(s) Comment
cac truong cach nhau it nhat 1a mot ky tu tréng hodc mot ky twu TAB
vi du Iénh dé sau :
START : MOV CX,5 ; khoi tao thanh ghi CX
Sau day la mot chi dan cia ASM :
MAIN PROC ; tao mét thu tuc co6 tén la MAIN
1.1.1 Trudng Tén ( Name Field)
Truong tén duge ding cho nhédn 1énh , tén thi tuc va tén bién . ASM s& chuyén
tén thanh dia chi by nh¢d .
Tén co thé dai tir 1 dén 31 ky ty . Trong tén chira cac ky tu tir a-z, cac s6 va cac

ky tu dic biét sau : ?,@, , $ va ddu . Khong duge phép c6 ky tu tréng trong phan tén .



Néu trong tén c6 ky tu . thi nd phai 1a ky tw dau tién . Tén khong dugc bat dau bang mot
s6 . ASM khong phan biét gitra ky tu viét thuong va viét hoa . Sau day 1a cac vi du vé
tén hop 1¢ va khong hop 1¢ trong ASM .

Tén hop 1€ Tén khong hop 1¢

COUNTER1 TWO WORDS

@CHARACTER 2ABC

SUM_OF DIGITS A45.28

DONE? YOU&ME

.TEST ADD-REPEAT



1.1.2 Trwong toan tir ( operation field)

Dbi v6i 1 1énh truong toan tir chud ky hidu ( sumbol) cia mi phép toan (
operation code = OPCODE) .ASM s& chuyén ky hiéu ma phép toan thanh ma may .

Thong thuong ky hiéu ma phép todn mo ta chirc nang cua phép todn , vi du
ADD , SUB, INC, DEC, INT ...

DPbi v6i chi dan cia ASM , trudng toan tr chua mot opcode gia (pseudo
operation code = pseudo-op) . ASM khéng chuyén pseudo-op thinh mi may ma huéng
dan ASM thuc hién mot viée gi d6 vi du tao ra mot tha tuc , dinh nghia cac bién ...

1.1.3 Trwong cac toan hang ( operand(s) field)
Trong mot 1énh trudng toan hang chi ra cac so liéu tham gia trong 1énh d6. Mot

1énh c6 thé khong c6 toan hang , c6 1 hodc 2 toan hang . Vidu :

NOP ; khong c6 toan hang
INC AX ; 1 todn hang
ADD WORD1,2 ; 2 todn hang cong 2 vo1 ndi dung cua tir nhd WORDI

Trong cac 1énh 2 toan hang toan hang dau 13 toan hang dich ( destination
operand). Toan hang dich thuong lathanh ghi hodc vi tri nhé dung dé luu trit két qua .
To4n hang tht hai 14 toan hang ngudn . Toan hang ngudn thudng khong bi thay ddi sau
khi thuc hién 1énh .

DPdi véi mot chi din caa ASM , truong toan hang chira mét hoac nhiéu thong tin
ma ASM dung dé thyc thi chi dan .

1.1.4 Truwong chu thich ( comment field)

Truong ch thich 13 mot tuy chon ciia ménh dé trong ngdn ngit ASM . Lap trinh
vién dung trudng cha thich dé thuyét minh vé cau 1énh . Diéu nay 14 can thiét vi ngdn
ngit ASM 1a ngdn ngir cap thip ( low level) vi vay sé rat khé hiéu chuwong trinh néu n6
khong dugc cha thich mot cach diy du va ro rang . Tuy nhién khong nén ¢ chu thich
dbi voi moi dong ciia chuong trinh , ké ca nnhitng 1énh ma ¥ nghia cta nd da rat ré rang
nhu :

NOP ; khong lam chi ca

Nguoi ta diung du chim phay (;) dé bat dau trudong chii thich. ASM ciing cho
phép ding toan b mot dong cho chii thich dé tao mot khoang trong ngin cach cac phan
khac nhau cué chuong trinh ,vidu :

; khdi tao cac thanh ghi

MOV AX,0

MOV BX,0



1.2 Céc kiéu so liéu trong chwong trinh hop ngir

CPU chi lam viéc véi cac sb nhi phan . Vi vdy ASM phai chuyén tat ca cac loai
s0 liéu thanh s6 nhi phan . Trong mot chuwong trinh hop ngit cho phép biéu dién sb liéu
dudi dang nhi phan, thap phan hoac thdp luc phan va tham chi 1a ca ky ty nua .
1.2.1 Cac sb

Mot s6 nhi phan 1a mot ddy cac bit 0 va 1 va 2phai két thuc bang h hoic H

Mot s thap phan 13 mot day cac chit s6 thap phan va két thuc bai d hoac D ( ¢6
thé khong can)

Mot s hex phai bat dau bai 1 chir s6 thap phan va phai két thuc boi h hodc H .

Sau day 1a cac biéu dién sd hop 1¢ va khong hop 1é trong ASM :

) Loai

10111 thép phén

10111b nhi phan

64223 thap phan

-2183D thap phan

1B4DH hex

1B4D s6 hex khong hop 1&
FFFFH s6 hex khong hop 1¢
OFFFFH s hex

1.2.2 Cac ky tw

Ky tu va mot chudi cac ky tu phai dugc dong giita hai ddu ngodc don hodc hai
dau ngodc kép . Vidu ‘A’ va “HELLO” . Cac ky tu déu dugc chuyén thanh md ASCII
bd1 ASM . Do d6 trong mot chuong trinh ASM s& xem khai bao ‘A’ va 41h ( ma ASCII
ctia A) 1a gidng nhau .
1.3 Cé&c bién ( variables)

Trong ASM bién déng vai trd nhu trong ngdn ngit cip cao . Mdi bién c6 mot
loai dir li€u va n6 dugc gdn mét dia chi bd nhd sau khi dich chuong trinh . Bang sau day

liét ké céc toan tir gid dung dé dinh nghia céc loai s lidu .

PSEUDO-OP STANDS FOR

DB define byte

DW define word ( doublebyte)

DD define doubeword ( 2 tir lién tiép)
DQ define quadword ( 4 tir lién tiép )
DT define tenbytes ( 10 bytes lién tiép)



1.3.1. Bién byte

Chi din cia ASM dé dinh nghia bién byte c6 dang nhu sau :

NAME DB initial_value
Vidu:

ALPHA DB 4

Chi dan nay s& gan tén ALPHA cho mot byte nhé trong bd nhd ma gia tri ban
dau ctia nd 13 4 . Néu gia tri ctia byte 1a khong xac dinh thi dit ddu chdm hoi ( ?) vao gia
tri ban dau . Vidu :

BYT DB ?

Dbi v6i bién byte viing gia tri kha di ma né luu trit duoc 1a -128 dén 127 d6i véi

sO ¢6 dau va 0 dén 255 do1 voi1 sO khong dau .

1.3.2 Bién tir
Chi dan ctia ASM dé dinh nghia mot bién tir nhu sau :
NAME DW initial_value
Vidu:
WRD DW -2
Ciing c6 thé dung diu ? dé thay thé cho bién tir c6 gia tri khong xac dinh . Ving
gid trj cta bién tir 1a -32768 dén 32767 dbi v6i sb6 c6 ddu va 0 dén 56535 dbi vai sd

khong du.



1.3.3 Mang ( arrays)

Trong ASM mot mang 1a mot loat cac byte nhd hodc tir nh¢ lién tiép nhau . Vi
du dé dinh nghia mot mang 3 byte goi & B_.ARRAY ma gia tri ban dau cua nd 1a
10h,20h va 30h chiing ta co thé viét :

B_ARRAY DB  10h,20h,30h

B _ARRAY la tén duoc gan cho byte dau tién

B ARRAY+I la tén cta byte thir hai

B _ARRAY+2 la tén cta byte thir ba

Néu ASM gan dia chi offset 13 0200h cho mang B_ ARRAY thi noi dung bd nhé

s€ nhu sau :

SYMBOL ADDRESS CONTENTS

B_ARRAY 200h 10h

B_ARRAY+1 201h 20h

B_ARRAY+2 202h 30h

Chi dan sau day s& dinh nghia mot mang 4 phan tir c6 tén 1d W_ARRAY:
W_ARRAY DW 1000,40,29887,329

Gid su mang bét dau tai 0300h thi bd nhé s& nhu sau:
SYMBOL ADDRESS CONTENTS
W_ARRAY 300h 1000d
W_ARRAY+2 302h 40d
W_ARRAY+4 304h 29887d
W_ARRAY+6 306h 329d

Byte thap va byte cao ciia mjt tir

Doi khi chiing ta can truy xuat toi byte thip va byte cao ctia mot bién tir . Gia sir
chung ta dinh nghfa :

WORD1 DW 1234h

Byte thap cia WORDI chita 34h , con byte cao cia WORDI chira 12h Ky hi¢u
dia chi cia byte thép 1a WORDI con ky hi€u dia chi cia byte cao WORDI1+1 .



Chudi céc ky tu ( character strings)
Mot mang cac ma ASCII co thé duoc dinh nghia béng mot chudi cac ky tu

Vidu:

LETTERS DW 41h,42h,43h
tuong duong véi

LETTERS DW ‘ABC”’

Bén trong mot chudi , ASM s& phan biét chir hoa va chit thuong . Vi vay chudi
‘abc’ s& duoc chuyén thanh 3 bytes : 61h ,62h va 63h.
Trong ASM ciing c6 thé t6 hop cac ky tu va cac s6 trong mot dinh nghia . Vi du:

MSG DB ‘HELLO’, 0AH, ODH, ‘$’
tuong duong voi
MSG DB 48H,45H,4CH,4Ch,4FH,0AH,0DH,24H

1.4 Cac hing ( constants)
Trong mot chuong trinh cic hing co thé dwoc dit tén nhd chi dan EQU
(equates) . Cu phap cua EQU la :
NAME EQU constant
vidu:
LF EQU 0AH
sau khi c6 khai bao trén thi LF dugc dung thay cho 0Ah trong chuong trinh. Vi
vay ASM sé& chuyén cac lénh :
MOV DL,0Ah
va MOV DL,LF
thanh cuing mdt ma may .
Ciing co thé dung EQU dé dinh nghia mot chudi, vi du:

PROMPT EQU ‘TYPE YOUR NAME ’
Sau khi c6 khai bao nay , thay cho

MSG DB ‘TYPE YOUR NAME ’
ching ta c6 thé viét

MSG DB PROMPT

1.5 Cac Iénh co ban

CPU 8086 c6 hang tram lénh , trong chuong nay ,chiung ta s€ xem xét 7 1énh don
gian ciia 8086 ma chung thudng dugc dung véi cac thao tac di chuyén sb liéu va thuc
hién céc phép toan s6 hoc .

Trong phan sau diy , WORDI1 va WORD2 14 céac bién tir, BYTE1 va BYTE2 la

cac bién byte .



1.5.1 Lénh MOV va XCHG

Lénh MOV dung dé chuyén s liéu giita cac thanh ghi , giita 1 thanh ghi va mot
vi tri nhé hodc dé di chuyén truc tiép mot s6 dén mot thanh ghi hodc mét vi tri nhd . Cu

phap cua lénh MOV 1a :
MOV Destination , Source

Sau day la vai vi du :

MOV AX,WORD1
MOV AX,BX
MOV AH,’A’

; lay ndi dung cua tir nthd WORDI1 dua vao thanh ghi AX

: AX lay noi dung cua BX , BX khong thay doi

: AX lay gia tri 41h

Bang sau cho thiy cac truong hop cho phép hodc cam cta 1énh MOV

Destination operand

source operand | General Eeg | Segment Reg Memory Location | Constant
General Reg Y Y Y NO
Segment Reg Y NO Y NO
MemoryLocation Y W NO NO
Constant Y NO T NO

Lénh XCHG ( Exchange) dung dé trao doi noi dung cua 2 thanh ghi hodc cua

mdt thanh ghi va mét vi tri nh¢ . Vidu : XCHG AH,BL

XCHG AX,WORD1 ;trao d6i ndi dung ctia thanh ghi AX va tir nhd WORDI.

Ciing nhu 1énh MOV ¢6 mot s6 han ché d6i vai 1énh XCHG nhu bang sau :

Destination operand

Source operand General Memory Locatin
Eegister

General Memory Y Y

Memory Location | Y No

1.5.2 Lénh ADD, SUB, INC, DEC
Lénh ADD va SUB dugc dung dé cong va trir ndi dung cua 2 thanh ghi, cua

mot thanh ghi va mot vi tri nhd , hodc cong ( trir) mot s6 voi (khoi) mdt thanh ghi hodc

mot vi tri nhd . CU phap la :
ADD Destination , Source
SUB Destination , Source

Vidu:

ADD WORD1, AX

ADDBL,5
SUB AX,DX ; AX=AX-DX
Vi Iy do k¥ thuat , Iénh ADD va SUB cling bi mot s6 han ché nhu bang sau:




Destination operand

Source operand General Feg Memory Loacation
Gen Memory b b
Memory Location by NO
Constant by by

Viéc cong hodc trir truc tiép giita 2 vi tri nhd 1 khong dugc phép . Dé giai quyét
van dé& ndy nguoi ta phai di chuyén byte ( tir ) nhd dén mot thanh ghi sau d6 méi cong
hodc trir thanh ghi ndy véi mot byte ( tr ) nhé khac . Vidu:

MOV AL, BYTE2
ADD BYTEL, AL

Lénh INC ( incremrent) dé cong thém 1 vao ndi dung ctia mot thanh ghi hoic
mdt vi tri nhd . Lénh DEC ( decrement) dé giam bdt 1 khoi mot thanh ghi hodc 1 vi tri
nh¢ . Cu phép cua ching 1a :

INC Destination
DEC Destination
Vidu:
INC WORD1
INC AX
DEC BL
1.5.3 Lénh NEG ( negative)

Lénh NEG dé d6i dau ( ldy bu 2 ) cua mdt thanh ghi hodc mdt vi tri nhé . Cu
phap :

NEG destination
Vidu: NEG AX,;

Gia st AX=0002h sau khi thyc hi¢n 1énh NEG AX thi AX=FFFEh
LUU Y : 2 toan hang trong cac 1énh trén day phai cung loai ( cting 14 byte hodc tir )

1.6 Chuyén ngén ngir cAp cao thanh ngon ngir ASM

Gid sir Ava B 1a 2 bién tir .

Chung ta s& chuyén cac ménh dé sau trong ngdn ngit cap cao ra ngon ngit ASM .

1.6.1 Ménh dé B=A

MOV AX,A ; dua A vao AX
MOV B,AX ; dua AX vao B
1.6.2 Ménh dé A=5-A
MOV AX.,S5 ; dua 5 vao AX
SUB AX,A ; AX=5-A
MOV A /AX ; A=5-A
cach khéc :
NEG A ;A=-A
ADD A5 ;A=5-A
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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 A AX ;A=B-2*A

1.7 Céu triic cia mdt chwong trinh hop ngir

Mot chuong trinh ngdn ngit may bao gdm mi ( code) , sb lidu ( data) va ngin
xép (stack ). Mdi mdt phan chiém mot doan bo nhd . M&i mot doan chuong trinh 14
duoc chuyén thanh mot doan bo nhé bdi ASM .

1.7.1 Cac kiéu bd nhé ( memory models)

Do 16n ctia ma va sb liéu trong mot chuong trinh duoc quy dinh boi chi dan
MODEL nham xac dinh kiéu bd nhé ding v6i chuong trinh . Cu phap cua chi dan
MODEL nhu sau :

.MODEL memory_model

Bang sau cho thiy cac kiéu bd nhé :

MODEL DESCRITION

SMATL code vi data nim trong 1 doan

MEDIUM code nhiéu hon 1 doan , data trong 1 doan
COMPACT data nhiéu hdn 1 doan , code trong 1 doan

LARGE code va dayta ldn hon 1 dean , arrav khéng quia 64KB
HUGE code ,data 18n hdn 1 doan , arrav 18n hdn 64KB

1.7.2 Poan sb liéu
Poan sb lidu cua chuong trinh chua cac khai bao bién , khai bao hﬁng ... Bé bat
dau doan s6 lidu chiing ta dung chi din DATA véi ct phap nhu sau
.DATA
:khai béo tén cac bién , hing va méng
vidu:
.DATA
WORD1 Dw 2
WORD2 DW 5
MSG DB ‘THIS IS A MESSAGE”’
MASK EQU 10010010B

11



1.7.3 Poan ngin xép
Muc dich cta viéc khai bao doan ngin xép 1a danh mot ving nhé ( ving satck)

dé Iuu trit cho stack . Ca phép cta 1énh nhu sau :

.STACK size
néu khong khai bao size thi 1KB dugc danh cho viing stack .
.STACK 100h ; danh 256 bytes cho vung stack
1.7.4 Poan ma

Poan mi chua cac 1énh ciia chuong trinh . Bat dau doan mi bang chi din CODE
nhu sau :
.CODE
Bén trong doan ma cac 1énh thuong duogc to chirc thanh tha tuc (procedure) ma
cAu tric cia mot thi tuc nhu sau :
name PROC
; body of the procedure
name ENDP
Sau day 1a cau trac cia mot chuong trinh hop ngit ma phan CODE 1 tha tuc ¢6
tén la MAIN
.MODEL SMALL
.STACK 100h
.DATA
: dinh nghia sb liéu tai day
.CODE
MAIN PROC
;than cua tha tuc MAIN
MAIN ENDP
: cac thu tuc khac néu co
END MAIN
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1.8 Cac Iénh vao ra

CPU thong tin vdi cac ngoai vi thong qua cac cong IO . Lénh IN va OUT cua
CPU cho phép truy xuit dén cac cong ndy . Tuy nhién hiu hét cic tmg dung khong
dung 1&€nh IN va OUT vi 2 ly do:

= cac dia chi cong thay doi tuy theo loai may tinh
= 6 thé lap trinh cho cac 10 dé& dang hon nho cic chwong trinh con (
routine) dugc cung cip boi cac hing ché tao may tinh

Co6 2 loai chuong trinh phuc vu 10 la : céc routine cua BIOS ( Basic Input
Output System) va cac routine cua DOS .
Lénh INT ( interrupt)

Dé goi cac chuong trinh con ctia BIOS va DOS c6 thé dung Iénh INT véi cl
phép nhu sau :

INT interrupt_number
& day interrupt number 13 mot sé ma né chi dinh mot routine . Vi du INT 16h goi
routine thuc hién viéc nhap s6 lidu tur Keyboard .
1.8.1 Lénh INT 21h

INT 21h duoc dung dé goi mot sd 16n cac cac ham ( function) ciia DOS . Tuy
theo gia tri ma ching ta dat vao thanh ghi AH , INT 21h s€ goi chay mot routine tuong
ung .

Trong phan ndy chiing ta s& quan tim dén 2 ham sau day :

FUNCTION NUMBER ROUTINE
1 Single key input
2 Single character output

FUNTION 1: Single key input
Input : AH=1
Output: AL= ASCII code if character key is pressed
AL=0 if non character key is pressed
bé goi routine nay thuc hién cac 1énh sau :
MOV AH,1 ; input key function
INT 21h; ASCII code in AL and display character on the screen
FUNTION 2 : Display a character or execute a control function
Input : AH=2
DL=ASCII code of the the display character or control character
Output:AL= ASCII code of the the display character or control character
Céc 1énh sau s& in 1én man hinh déu ?
MOV AH,2
MOV DL,’?’ ; character is ‘?’
INT 21H ; display character
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Ham 2 ciing c¢6 thé dung dé thuc hién chirc ning diéu khién Néu DL chud ky tu
diéu khién thi khi goi INT 21h , ky tu diéu khién s& dugc thyuc hién .
Céc ky ty diéu khién thudng dung 13 :

ASCII code (Hex) SYMBOL FUNCTION
7 BEL beep

8 BS backspace

9 HT tab

A LF line feed

D CR carriage return

1.9 Chwong trinh dau tién
Chung ta s& viét mot chuong trinh hop ngit nham doc mét ky ty tir ban phim va
in né trén dau dong mai .
TITLE PGM1: ECHO PROGRAM

.MODEL SMALL

.STACK 100H

.CODE

MAIN PROC

: display dau nhic
MOV AH,2
MOV DL,’?”
INT 21H

; nhap 1 ky tu
MOV AH,1 ; ham doc ky tu
INT 21H ; ky tu duoc dua vao AL
MOV BL,AL ; cit ky tu trong BL

: nhay dén dong méi
MOV AH,2 ; ham xuat 1 ky tu
MOV DL,0DH ; ky tu carriage return
INT 21H , thuc hién carriage return
MOV DL,0AH ; ky tu line feed
INT 21H ; thuc hién line feed

: Xuét ky tu
MOV DL,BL ; dua ky tu vao DL
INT 21H ; xuat ky tur

. tré vé DOS
MOV AH,4CH ; him thoat vé DOS
INT 21H ; exit to DOS

MAIN ENDP
END MAIN

14



1.10 Tao ra va chay mgt chwong trinh hgp ngir
C6 4 bude dé tao ra va chay mot chuong trinh hop ngit 1a :
= Dung mdt trinh soan thédo vin ban dé tao ra tap tin chuong trinh ngudn ( source
program file ) .
= Dung mdt trinh bién dich (Assembler ) dé tao ra tap tin d6i twong (object file)
ngon nglr may
= Dung trinh LINK dé lién két mot hodc nhiéu tap tin ddi twong rdi tao ra file thuc
thi duoc .
= Cho thyc hién tap tin EXE hoac COM .
Buérc 1 : Tao ra chuong trinh nguén

Dung mét trinh soan thao van ban (NC chang han) dé tao ra chwong trinh nguén
Vi du 1at tén 1a PGMI1.ASM. Phin mé rong ASM 1a phan md rong quy udc dé
Assembler nhan ra chwong trinh ngudn .

Budc 2 :Bién dich chuong trinh

Chung ta s& dung MASM ( Microsoft Macro Assembler ) dé chuyén tap tin
ngudén PGM1.ASM thanh tap tin d6i tuong ngdn ngit may goi 1a PGM1.0BJ bang 1énh
Sau :

MASM PGM1,;

Sau khi in thong tin vé ban quyén MASM s& kiém tra file ngudn dé tim 16i ct
phap . Néu c6 16i thi MASM sg inra sb dong bi 161 va mot mo ta ngan vé 161 d6 .

Néu khong c6 16i thi MASM s& chuyén PGM1.ASM thanh to tin déi trong ngdn ngit
may goi la PGM1.0BJ .

Déu chim phdy sau 1énh MASM PGM1 c6 nghia 1a chung ta khéng muén tao ra
mdt tap tin d6i twong co tén khac véi PGM1 . Néu khong c6 dau chdm phay sau 1énh thi
MASM s& yéu cdu ching ta gd vao tén clia mot s tip tin ma nd cd thé tao ra nhu hinh
dudi day:

Obiject file name [ PGM1.0BJ]:

Source listing [NUL.LIST] : PGM1

Cross-reference [NUL.CRF] : PGM1

Tén mac nhién 1a NUL c6 nghia 1a khong tao ra file twong Gng trir khi lap trinh
vién go vao tén tap tin .

Tap tin danh sich ngudn ( source listing file) : 12 mot tap tin Text c6 danh sd
dong , trong d6 ma hop ngit va md ngudn nam canh nhau . Tap tin nay thuong dung dé
g& rbi chuong trinh nguoén vi MASM thong béo 16i theo s6 dong .

Tap tin tham chiéu chéo ( Cross -Reference File ) : 1a 1 tap tin chira danh sach
cac tén ma chiing xuét hién trong chuong trinh kém theo sé dong ma tén dy xuat hién .
Tap tin nay dwoc ding dé tim cac bién va nhan trong mot chwong trinh 16m .

Budre 3 : Lién két chwong trinh
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Tap tin d6i twong tao ra & budc 2 1a mot tap tin ngdn ngit may nhung nd khdng
chay duogc vi chua c6 dang thich hop cua 1 file chay . Hon nita no chwa biét chuong
trinh dugc nap vao vi tri ndo trén bo nhd dé chay . Mot sb dia chi dudi dang ma may c6
thé bi thiéu .

Trinh LINK sé& lién két mot hodc nhiéu file d6i tugng thanh mét file chay duy
nhat ( *.EXE ) .Tap tin ndy c6 thé duoc nap vao bd nhd va thi hanh .

Dé lién két chuwong trinh ta g0 :

LINK PGM1,

Néu khong c6 ddu cham phay ASM sé& yéu cau ching ta gd vao tén tap tin thuc
thi .

Budc 4 : Chay chuong trinh

T dau nhic lénh c6 thé chay chwong trinh bang cich gd tén nd rdi nhan
ENTER.

1.11 Xuat mét chudi ky tw

Trong chuong trinh PGMI1 trén dy ching ta da dung INT 21H ham 2 va 4 dé
doc va xuat mot ky tu . Ham 9 ngét 21H c6 thé dung dé xuat mot chudi ky tu .

INT 21H, Function 9 : Display a string
Input : DX=0ffset address of string
The string must end with a ‘$’ character

Ky tu $ & cudi chudi s& khong duoc in 1én man hinh . Néu chudi ¢6 chira ky tu
diéu khién thi chirc ning diéu khién twong tng s& dugc thuc hién .

Chung ta s& viét 1 chuong trinh in 1én man hinh chudi “HELLO!” . Thong diép
HELLO duoc dinh nghia nhu sau trong doan s6 lidu

MSG DB ‘HELLO!S$’

Lénh LEA ( Load Effective Address )
LEA destnation , source
Ngét 21h , ham sb 9 s& xuit mot chudi ky tu ra man hinh véi diéu kién dia chi
hiéu dung cta bién chudi phai ¢ trén DX . Co thé thuc hién diéu nay bdi Iénh :
LEA DX,MSG : dwa dia chi offset cua bién MSG vao DX
Program Segment Prefix ( PSP ) : Phan dau cia doan chuong trinh
Khi mdt chuong trinh dugc nap vao bd nhd may tinh , DOS danh ra 256 byte cho céi
goi 1a PSP . PSP chua mot s6 thong tin vé chuong trinh dang dwgc nap trong b nhé .
Dé cho cac chuong trinh co thé truy xuét toi PSP, DOS dit s6 phan doan ciia nd (PSP)
trong ca DS va ES trudc khi thyc thi chuong trinh . Két qua Ia thanh ghi DS khong chia
sd doan ciia doan sb liéu ciia chwong trinh . Dé khic phuc didu nay , mot chuwong trinh
¢ chtra doan s6 liéu phai duogc bt dau boi 2 1énh sau day :
MOV AX,@DATA
MOV DS,AX
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O day @DATA 1a tén cia doan sd liéu duoc dinh nghia bai DATA . Assembler
s& chuyén @DATA thanh sb doan .
Sau day 1a chuong trinh hoan chinh dé xuat chudi ky tw HELLO!
TITLE PGM2: PRINT STRING PROGRAM
.MODEL SMALL
.STACK 100H
.DATA
MSG DB ‘HELLO!$’
.CODE
MAIN PROC
; initialize DS
MOV AX,@DATA
MOV DS,AX
; display message
LEA DX,MSG
MOV AH,9
INT 21H
; return to DOS
MOV AH,4CH
INT 21H
MAIN ENDP
END MAIN
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1.12 Chwong trinh d6i chir thwong sang chir hoa
Chung ta s& viét 1 chuwong trinh yéu cdu nguoi dung gd vao mot ky tu bang chir
thuong . Chuong trinh s& d6i no sang dang chit hoa rdi in ra ¢ dong tiép theo .
TITLE PGM3: CASE COVERT PROGRAM
.MODEL SMALL
.STACK 100H
.DATA
CR EQU ODH
LF EQU OAH
MSG1 DB ‘ENTER A LOWER CASE LETTER:$’
MSG2 DB 0DH,0AH,’IN UPPER CASEIT IS »’
CHAR DB ?,’$’ ; dinh nghia bién CHAR c¢6 gia tri ban dau chua
;xac dinh
.CODE
MAIN PROC
; INITIALIZE DS
MOV AX,@DATA
MOV DS,AX
;PRINT PROMPT USER
LEA DX,MSGI ; liy théng diép s6 1
MOV AH,9
INT 21H ; xuit n6 ra man hinh
;nhap vao mot ky tu thuong va ddi n6 thanh ky tu hoa
MOV AH,1 ; nhap vao 1 ky tu
INT 21H ; cit né trong AL
SUB AL,20H ; di thanh chit hoa va cét n6 trong AL
MOV CHAR, AL ; cit ky tu trong bién CHAR
: xuat ky tu trén dong tiép theo
LEA DX, MSG2 ; liy thong di¢p thu 2
MOV AH,9
INT 21H ; xuét chudi ky tu thtr hai , vi MSG2 khong két
;thiic bdi ky tu $ nén nod tiép tuc xuat ky tu c6 trong bién CHAR
;dos exit
MOV AH,4CH
INT 21H ; dos exit
MAIN ENDP
END MAIN
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Chuwong 2 : TRANG THAI CUA VXL & CAC THANH GHI CO

Trong chuong nay ching ta s¢ xem xét cac thanh ghi co cia vi xtr Iy va anh
hudng cia cac 1énh may dén cac thanh ghi co nhu thé nao . Trang thai cta cac thanh ghi
la can cir dé chwong trinh c6 thé thuc hién 1énh nhay , ré nhanh va lip .

Mot phan cuia chuong nay sé gidi thiéu chuong trinh DEBUG ciia DOS .

2.1 Cac thanh ghi co ( Flags register)

Diém khéac biét quan trong ctia may tinh so véi cac thiét bi dién tir khac 1a kha
nang cho cac quyét dinh . Mot mach dédc bi¢t trong CPU c6 thé 1am cac quyét dinh nay
bang cach cin ctr vao trang thai hién hanh ciia CPU . C6 mot thanh ghi dic biét cho biét
trang thai cia CPU @6 1a thanh ghi co .

Bang 2.1 cho thay thanh ghi c& 16 bit caa 8086

1111019 |8 |7 |6 |5 |4 |3

O |D|IF|T |S |Z A _

F |F F |F |F F F F
Bang 2.1 :Thanh ghi c¢ ctia 8086

Muc dich cia céac thanh ghi cd 1a chi ra trang thai cua CPU .Co6 hai loai co 1a co

law N

trang thai ( status flags) va c& diéu khién (control flags) . Co trang thai phan anh cac két

qua thuc hién Iénh cua CPU . Bang 2.2 chi ra té€n va ky hi€u cac thanh ghi co trong 8086

Bit Name Symbol
0 |Carry flag CF
2 | Parity flag PF
4 | Auxiliary AF

carry flag
6 |Zero flag ZF
7 | Signflag SF

11 | Overflow flag OF
8 |Trap flag TF
0 |Interrrupt flag IF
10 | Direction flag DF

Béang 2.2 : Cac co cua 8086
Mdi bit trén thanh ghi c& phan anh 1 trang thai ctia CPU .
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Cac co trang thai ( status flags)

Céc co trang thai phan anh két qua cia cac phép toan . Vi du sau khi thyc hién
1énh SUB AX,AX ¢& ZF =1 , nghia 1a két qua ctia phép trir 1 zero . CO nhé ( Carry Flag
- CF) : CF=1 néu xuat hién bit nhé (carry) tir vi tri MSB trong khi thyc hién phép cong
hodc c6 bit muon ( borrow ) tai MSB trong khi thuc hi¢n phép trir . Trong cac truong
hop khac CF=0 . C& CF ciing bi anh hudng béi 1énh dich ( Shift) va quay ( Rotate) s6
liu .

Co chan 1 ( Parity Flag - PF) : PF=1 néu byte thap ctia két qua c6 tong sd con sd 1
13 mot sb chan ( even parity). PF=0 néu byte thap 1a chan 1¢ 1é (old parity ). Vi du néu
két qua 1a FFFEh thi PF=0

Co nhé phy ( Auxiliary Carry Flag - AF ) :AF =1 néu c6 nhd ( mugn) tir bit thir 3
trong phép cong ( trur) .

Co Zero ( Zero Flag -ZF) : ZF=1 néu két qualas6 0 .

Co dau ( Sign Flag - SF) : SF=1 néu MSB cua két qua 1a 1 ( két qua 1a s am ) .
SF=0 néu MSB=0

Co tran ( Overflow Flag - OF ) : OF=1 néu xay ra tran sb trong khi thuce hién cac
phép toan . Sau day chung ta s€ phan tich cac treong hop xay ra tran trong khi thuc hién
tinh toan . Hién tuwong tran s lién quan dén viéc bidu dién s trong may tinh voi mot sb
hiru han céc bit . Cac s6 thap phan c6 dau bidu dién boi 1 byte 1a - 128 dén +127 . Néu
biéu dién bang 1 tir (16 bit) thi cac s6 thap phan c6 thé bidu dién 1a -32768 dén +32767 .
Dbi voi cac sé khong dau , dai cac sd co thé biéu dién trong mot tir 1a 0 dén 65535 ,
trong mot byte 1a 0 dén 255 . Néu két qua ctia mot phép toan vuot ra ngoai dii sé co thé

bi€u dién thi xay ra sy tran s6 . Khi ¢6 sy tran so két qua thu dugc s€ bi sai .
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2.2 Tran (overflow)
C6 2 loai tran s6 : Tran c¢6 dau ( signed overflow) va tran khéng diu ( unsigned
overflow) . Khi thyc hién phép cong sé hoc chang han phép cong , s& xdy ra 4 kha
nang sau day :
1) khéng tran
2) chi tran dau
3) chi tran khong diu
4) tran ca dau va khong dau
Vi du cta tran khong dau 1a phép cong ADD AX,BX véi AX=0FFFFh |,
BX=0001h .Két qiia dudi dang nhi phan 1a :
111111111111 1111
0000 0000 0000 0001
10000 0000 0000 0000
Néu dién giai két qua dudi dang khong dau thi két qua 1a dung ( 10000h=65536)
. Nhung két qua di vuot qua do 16n cta tir nhd . Bit 1 ( bit nhé tir vi tri MSB ) di xay ra
va két qua trén AX =0000h 1a sai . Sy tran nhu thé 13 tran khong diu . Néu xem ring
phép cong trén day 1a phép cong hai sb c6 dau thi két qua trén AX = 0000h 1a ding , vi
FFFFh =-1, con 0001h =+1 , do d6 két qua phép cong 14 0 . Vay trong truong hop nay
su tran ddu khong xdy ra .
Vi du vé s tran diu : gia st AX = BX = 7FFFh,
1énh ADD AX,BX s& cho két qua nhu sau :
011111111111 1111
011111111111 1111
11111111 1111 1110 = FFFE h
Biéu dién c6 dau va khong dau ctia 7FFFh 13 3276710 . Nhu vay 1a di véi phép
cong co6 dau ciing nhu khong dau thi két qua van 1a 32767 + 32767 = 65534 . S6
nay(65534) da vuot ngoai dai gia tri ma 1 s6 16 bit co ddu co thé bidu dién . Hon nira
FFFEh = -2 . Do vay su tran dau da xay ra .
Trong trudng hop xay ra tran , CPU s& biéu thi sy tran nhu sau :
= CPU s& set OF =1 néu xay ra tran déu
= (CPU sé set CF = 1 néu xay ra tran khong du
Sau khi ¢6 tran , mot chuong trinh hop 1y s& dugc thyc hién dé sira sai két qua ngay
lap tirc . Cac 1ap trinh vién s& chi phai quan tam téi c& OF hodc CF néu biéu dién sb ciia
ho 14 c6 diu hay khong ddu mot cach tuong ung .
Vay thi lam thé nao dé CPU biét dugc 6 tran ?
=  Tran khong déu s& xay ra khi c6 mdt bit nhé ( hodc muon ) tir MSB

= Tran dau s€ xdy ra trong cac truong hgp sau :
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a) Khi cong hai s6 cing diu , su tran ddu xay ra khi tong c6 dau khac v6i hai toan hang
ban dau . Trong vi du 2 , cong hai s6 7FFFh +7FFFh ( hai s6 duong ) nhung két qua 1a
FFFFh ( s am)
b) Khi trir hai s6 khac déu ( gidng nhu cong hai s6 cung dau) két qiia phai c6 dau hop
ly. Néu két quia cho dau khong nhu mong doi thi c6 nghia 1a da xay ra su
tran dau . Vi du 8000h - 0001h = 7FFFh ( s6 duong ) . Do d6 OF=1 .
Vay lam thé nao dé CPU chi ra rang c6 tran ?
= OF=I néu tran dau
= CF=1 néu tran khong diu
Lam thé nao dé CPU biét la c6 tran ?
= Tran khong déu xay ra khi c¢6 s nhd ( carry) hodc muon ( borrow) tir MSB
* Tran diu xay ra khi cong hai s6 cing dau ( hodc trir 2 s6 khac ddu ) ma két qua
v6i ddu khac voi ddu mong doi . Phép cong hai sb c6 dau khac nhau khong thé
xay ra su tran . Trén thuc té CPU dung phuong phép sau : c& OF=1 néu sb nhé
vao va s6 nhd ra tir MSB 1a khong phu hop : nghia 1a ¢6 nhé vao nhung khong
c6 nhd ra hodc ¢6 nho ra nhung khong c¢6 nho vao .
Co diéu khién ( control flags)
C6 3 co diéu khién trong CPU , d6 1a :
=  Co hudng ( Direction Flag = DF)
» Cobay ( Trap flag = TF)
=  Co ngit ( Interrupt Flag = IF)

Céc co diéu khién dugc dung dé diéu khién hoat dong ctia CPU

Co hudéng (DF) duoc dung trong cac 1énh xir 1y chudi cia CPU . Muc dich cua
DF 1a dung dé diéu khién hudng ma mot chudi dugc xtr 1y . Trong cac 1énh xir 1y chudi
hai thanh ghi DI va SI duoc dung dé dia chi bd nhé chira chudi . Néu DF=0 thi 1énh xu
Iy chudi s& ting dia chi bd nhé sao cho chudi dwoc xir 1y tir trai sang phai Néu DF=1 thi
dia chi bd nhd s€ dugc xtr 1y theo hudng tir phai sang trai .
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2.3 Céc Iénh anh huéng dé co nhw thé nao

Tai mot thoi diém , CPU thuc hién 1 1énh, cac co 1an Iuot phan anh két qua thuc
hién 1énh . Di nhién c6 mot sb 1énh khong lam thay d6i mot co nao ca hodc thay ddi chi
1 vai co hodc 1am cho mot vai ¢ c6 trang thai khong xac dinh . Trong phan nay ching
ta chi xét anh hudng cua cac 1énh ( dd nghién ctru ¢ chuong trude ) 1én cac cd nhu thé
nao .

Bang sau day cho thay anh huong cua cac 1énh dén cac co :

INSTRUCTION AFFECTS FLAGS
MOV/XCHG NONE

ADD/SUB ALL

INC/DEC ALL tru CF

NEG ALL

(CF=1 trir khi két qua bang 0 ,
OF=1 néu két qua 1a 8000H )
Pé thay ro anh huong ciia cac 1énh 1én cac cd ching ta s& lay vai vi du .
Vidul: ADD AX,AX trong d6 AX=BX=FFFFh
FFFFh
+ FFFFh
1FFFEhQ
Két qua chira trén AX 1a FFFEh = 1111 1111 1111 1110
SF=1vi MSB=1
PF=0 vi c6 7 (18) sb 1 trong byte thap cua két qua
ZF=0 vi két qua khac 0
CF=1 vic6 nhé 1 tr MSB
OF=0 vi d4u cua két qua giéng nhu déu cua 2 s hang ban déau .
Vidu?2: ADD AL,BL trong d6 AL= BL= 80h
80h
+ 80h
100h
Két qua trén AL = 00h
SF=0 vi MSB=0
PF=1 vi tat ca c4c bit déu bang 0
ZF=1 vi két qua bang 0
CF=I vico nhé 1 tir MSB
OF=1 vi c4 2 toan hang 1a s6 4m nhung két qua la
s6 dwong ( c6 nhé ra tir MSB nhung khong c6 nhé vao ) .
Vidu 3 : SUB AX,BX trong d6 AX=8000h va BX= 0001h
8000h
- 0001h
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7FFFFh =0111 111111111111
SF=0 vi MSB=0
PF=1 vi c6 8 ( chdn ) s6 1 trong byte thip cua két qua
ZF=0 vi két qua khac 0
CF=0 vi khong c6 muon
OF=1 vi trir mot s6 am cho 1 s6 duong ( tirc 1a cong 2 sb am ) ma két qua 1a mot
s6 duong .
Vidu4: INC AL trong d6 AL=FFh
Két qua trén AL=00h = 0000 0000
SF=0 vi MSB=0
PF=1
ZF=1 vi két qua bang 0
CF khong bi anh huong boi [€nh INC mac du c6 nhd 1 tr MSB
OF=0 vi hai s6 khac déu dugc cong véi nhau ( ¢6 s nhé vio MSB va ciing ¢6
s0 nhd ra tir MSB)
Vidu 5: MOV AX,-5
Két qua trén BX = -5 = FFFBh
Khoéng c6 co nao anh huong boi 1énh MOV
Vidu 6: NEG AX trong d6 AX=8000h
8000h =1000 0000 0000 0000
bu1=0111111111111111
+1
1000 0000 0000 0000 = 8000h
Két qua trén AX=8000h
SF=1vi MSB=1
PF=1 vi ¢6 s6 chan con s6 1 trong byte thip cua két qua
ZF=0 vi két qua khac 0
CF=1 vi 1énh NEG lam cho CF=1 trir khi két qua bang 0

OF=1 vi dau cua két qua giong v4i dau cia toan hang nguodn .
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2.4 Chuong trinh DEBUG.EXE
Debug la mét chuong trinh cia DOS cho phép chay thir cac chuong trinh hop
ngit . Nguoi ding c6 thé cho chay chuong trinh ting 1énh 1 tir dau dén cudi ,trong qué
trinh d6 c6 thé thay noi dung cac thanh ghi thay d6i nhu thé nao . Debug cho phép nhap
vao mot md hop ngit truc tiép sau d6 DEBUG s& chuyén thanh ma may va luu trix trong
bd nhd . DEBUG cung cap kha ning xem ndi dung cia tit ca cac thanh ghi co trong
CPU.
Sau day chung ta s& dung DEBUG dé mo ta cach thirc ma cac 1énh anh hudng
dén cac co nhu thé ndo .
Gia su chiing ta c6 chuong trinh hop ngir sau :
TITLE PGM2_1: CHECK - FLAGS
: dung DEBUG dé kiém tra cc co
.MODEL SMALL
.STACK 100H
.CODE
MOV AX,4000H ; AX=4000H
ADD AX,AX ; AX=8000H
SUB AX,0FFFFH ;AX=8001H
NEG AX ; AX=7FFFH
INC AX ; AX=8000H
MOV AH,4CH ; HAM THOAT VE DOS
INT 21H ; EXIT TO DOS
END
MAIN ENDP
END MAIN
Sau khi dich chuong trinh , gia sir file chay 1a CHECKFL.EXE trén dudng dan
C:\ASM . D¢ chay debug chung ta gd 1énh sau :
C:\> DEBUG C:\ASM\CHECK-FL.EXE
Tir lac nay tré di diu nhic lacta debug ( ddu “ ) , ngudi s dung co thé dua
vao cac 1énh debug tir ddu nhic nay . Trudc hét ¢6 thé xem ndi dung cac thanh ghi bang
lénh
R(Register) , man hinh s€ c6 ndi dung nhu sau :
-R
AX=0000 BX=0000 CX=001F DX=0000 SP=000A
BP=0000 S1=0000 DI=0000 DS=0ED5 ES=0ED5
SS=0EE5 CS=0EEG6 1P=0000
NV UP DI PL NZ NA PO NC
OEE6:0000 B80040 MOV AX,4000
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Chung ta thiy tén cac thanh ghi va ndi dung cua chung ( dudi dang HEX) trén 3

dong dau .

Dong thir 4 13 trang thai cic thanh ghi theo cach biéu thi ciia debug.

Bang 2-3 1a cach ma Debug biéu thj trang thai cia cac thanh ghi cd cia CPU .

Flag | Set (1) Svmbol Clear (0) Symbol

CF | CY (carry) NC ( no carrv)

PF | PE (even parity) | PO ( odd paritv)

AF | AC ( auxiliaryv | NA ( no auxiliary

carcry) carry)

ZF ZR ( zero) NZ ( non zero)

SF | NG ( negative) PL ( plus)

OF | OV ( overflow) NV ( no overflow)

DF | DN ({ down) UP (up)

IF EI ( enable | DI disable
I interrupts) [ interrupts)

Bang 2.3 : Biéu thi trang trang cac co cia DEBUG

Dong cudi cung cho biét gia tri hién hanh cta PC (dia chi cta 1énh s€ dugc thuc

hién duoi dang dia chi logic ) ma may cua Iénh va nd1 dung cta Iénh tuong ung . Khi

chay chuong trinh nay trén 1 may tinh khac c6 thé s& thiy mot dia chi doan khac .

Chung ta s& dung 1énh T(Trace) dé thi hanh timg 1énh ctia chuwong trinh bét dau tir 1énh

MOV AX,4000h
T

AX=4000 BX=0000 CX=001F DX=0000 SP=000A

BP=0000 S1=0000 DI=0000 DS=0ED5 ES=0ED5

SS=0EE5 CS=0EEG6 IP=0003
NV UP DI PL NZ NA PO NC
OEE6:0003 03C0 ADD AX,AX
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Sau khi thyc hién l€énh MOV AX,4000 cac cd khong bi thay ddi , chi c6
AX=4000h . Bay gio chung ta thuc hién Iénh ADD AX,AX
-T
AX=8000 BX=0000 CX=001F DX=0000 SP=000A
BP=0000 S1=0000 DI=0000 DS=0ED5 ES=0ED5
SS=0EE5 CS=0EE6 IP=0005
OV UP DI NG NZ NA PE NC
OEE6:0005 2DFFFF SUB AX,FFFF
Két qua ctia phép cong 1a 8000h , do d6 SF=1(NG) , OF=1(0OV) va PF=1(PE)
Bay gio chung ta thyc hién 1énh SUB AX,0FFFh
-T
AX=8001 BX=0000 CX=001F DX=0000 SP=000A
BP=0000 SI1=0000 DI=0000 DS=0ED5 ES=0ED5
SS=0EE5 CS=0EE6 IP=0008
NV UP DI NG NZ AC PO CY
OEE6:0008 F7D8 NEG AX
AX=8000H-FFFFH=8001H
Co OF=0(NV) nhung CF=1(CY) vi c6 muon tr MSB
Co PF=0(PO) vi byte thap chi c6 1 con sb 1.
Lénh tiép theo s& 1a 1énh NEG AX
-T
AX=T7FFF BX=0000 CX=001F DX=0000 SP=000A
BP=0000 S1=0000 DI=0000 DS=0ED5 ES=0ED5
SS=0EE5 CS=0EEG6 IP=000A
NV UP DI PL NZ AC PE CY
OEEG6:000A 40 INC AX
AX lay bu 2 ciia 8001h 1a 7EFFFh . CF=1(CY) vi 1énh NEG cho két qua khac 0.
OF=0(NV) vi két qua khac 8000h
Cubi cung ching ta thuc hién 1énh INC AX
-T
AX=8000 BX=0000 CX=001F DX=0000 SP=000A
BP=0000 S1=0000 DI=0000 DS=0ED5 ES=0ED5
SS=0EE5 CS=0EEG6 1P=000B
OV UP DI NG NZ ACPE CY
OEE6:000B B44C MOV AH,4CH
OF=1(0V) vi cong 2 s6 duong ma két qua 1a 1 s6 am
CF=1(CY) vi Iénh INC khong anh hudng tdi co nay .
Dé thuc hién toan bd chuong trinh chiing ta go G(Go)
-G
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Program terminated normally
Dé thoét khoi debug gd Q(Quit)

-Q
C\>

Bang sau day cho biét mot sd 1énh debug thuong dung , cac tham sd dé trong

ngodc la tuy chon

COMMAND

ACTION

D(start (end)
(range))

D 100

D C5:100 120
D( DUMP)

Liét ké nd1 dung cic byte dudl dang HEX

Liét ké 80h bytes bt dau tir DS:100h
Liét ké cdc bytes tir DS:100h dén DS:120
Liét ké 80h bytes tir byte cudi ciing di

and return to DOS

Mem/! thay d8i ndi dung cida thanh ghi

1 dung tt cd cdc thnah ghi v cd

hay $8indi dung cia thanh gt

Quét “valee™ lénh tif vi tri start

Trace lénh i C3:IF

2nh tai C5:100h

28




Chuwong 3 : CAC LENH PIEU KHIEN

Mot chuong trinh thong thudng s& thuc hién lan luot cac 1énh theo thtr thu ma ching
dugc viét ra . Tuy nhién trong mot vai truong hop can phai chuyén diéu khién dén 1
phan khac cta chuong trinh . Trong phan niy ching ta s& nghién ciru cic 1énh nhay va
1énh 1ap c6 tinh dén cau trac cia cac 1énh ndy trong cic ngdn ngi cap cao .
3.1 Vi du vé Iénh nhay
Pé hinh dung dugc 1énh nhay lam viéc nhu thé nao chung ta hay viét chuong trinh in ra
toan bo tap cac ky tu IBM .
TITLE PGR3-1:IBM CHARACTER DISPLAY
.MODEL SMALL
.STACK 100H
.CODE
MAIN PROC
MOV AH,?2 ; ham xuét ky tu
MOV CX,256 ; s6 ky tu can xuat
MOV DL,0 ; DL giit ma ASCII cua ky tu 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
MAIN ENDP
END MAIN
Trong chuong trinh chiing ta d dung 1énh diéu khién Jump if not zero (JNZ) dé
quay tr¢ lai doan chuong trinh Xuét ky tu c6 nhan dia chi by nhd 1a PRINT_LOOP
3.2 Nhay c6 diéu kién
Lénh JNZ la mot I€énh nhay cé diéu kién .Cu phép ctia mdt 1énh nhay cé diéu
kién 1a :
Jxxx destination-label
Néu diéu kién cua 1énh duoc théa man thi 1énh tai Destination-label s& dugc
thyc hién , néu diéu kién khong thoa thi I1énh tiép theo 1énh nhay s& dugc thuc hién. Dbi
v6i 1énh JNZ thi diédu kién 1a két qua cua lénh trude nd phai bé’mg 0.

29



Pham vi ciia 1¢nh nhay cé diéu Kién .

Cu trac mi may cia 1énh nhay c6 diéu kién yéu cau destination-label dén (
precede) 1énh nhay phai khong qua 126 bytes .

Lam thé nao dé CPU thuc hién mét 1énh nhay cé diéu kién ?
Pé thuc hién mot 1énh nhay c6 diéu kién CPU phai theo ddi thanh ghi co. Néu
diéu kién cho 1énh nhay ( duoc biéu dién bdi mot t6 hop trang thai cac cd ) 1a dang thi
CPU sé& diéu chinh IP dén destination-label sao cho 1énh tai dia chi destination-label
duogc thyc hién .Néu diéu kién nhay khong thoa thi IP s& khong thay ddi , nghia 1a 1énh
tiép theo 1énh nhay sé duoc thuc hién .
Trong chuong trinh trén day , CPU thyc hién 1énh JINZ PRINT_LOOP bang cach kham
xét cac ¢ ZF . Néu ZF=0 diéu khién dugc chuyén toi PRINT LOOP. Néu ZF=1 l¢nh
MOV AH.4CH s¢ dugc thuc hién .
Bang 3-1 cho thiy cac 1énh nhay c¢6 diéu kién . Cac 1énh nhay duogc chia thanh 3 loai :
> Nhay c6 dau ( dung cho cac dién dich c6 dau dbi voi két qua)
> Nhay khong dau (dung cho cac dién dich khong dau dbi véi két qua)
» Nhay mot co ( dung cho céac thao tac chi anh huéng 1én 1 co')
Mot s6 1énh nhay c6 2 Opcode . Chiing ta ¢ thé dung mot trong 2 Opcode , nhung két
qua thuc hi¢n Iénh 1a nhu nhau .
Nhay ¢6 diu
SYMBOL DESCRITION CONDITION FOR JUMPS
JG/INLE jump if greater than ZF=0 and SF=OF
jump if not less than or equal to

JGE/JNL jump if greater than or equal to SF=0F
jupm if not less or equal to

JL/INGE jump if lees than
jump if not greater or equal SF<>0F

JLE/ING jump if less than or equal ZF=1 or SF<>0F

jump if not greater

Nhay c6 diéu kién khong diu

SYMBOL DESCRITION CONDITION FOR JUMPS
JA/JJNBE jump if above CF=0 and ZF=0
jump if not below or equal
JAE/INB jump if above or equal CF=0
jump if not below
JB/INA jump if below CF=1
jump if not above or equal
JBE/INA jump if below or equal CF=1or ZF=1

jump if not above
Nhay 1 co
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SYMBOL DESCRITION CONDITION FOR JUMPS

JENZ jump if equal ZF=1
jump if equal to zero
JNE/INZ jump if not equal ZF=0
jump if not zero
JC jump if carry CF=1
JNC jump if no carry CF=0
JO jump if overflow OF=1
JNO jump if not overflow OF=0
JS jump if sign negative SF=1
JNS jump if nonnegative sign SF=0
JP/JPE jump if parity even PF=1
JNP/JPO jump if parity odd PF=0

Lénh CMP ( Compare)
Cac lénh nhay thuong lay két qua cua 1énh Compare nhu 1a diéu kién . Ct phép cua 1énh
CMP la:

CMP destination, source
Lénh nay so sanh toan hang ngudn va toan hang dich bang cach tinh hiéu Destinaition -
Source . Két qua s& khong duoc cat giit . Nhu vdy 1a 1énh CMP gibng nhu 1énh SUB ,
chi khac 1a trong 1énh CMP toan hang dich khong thay doi .
Gia st chuong trinh chua cac 1€nh sau :

CMP AX,BX ;trong d6 AX=7FFF va BX=0001h

JG BELOW
Két qua ciia 1énh CMP AX,BX la 7FFEh . Lénh JG duoc théa man vi ZF=0=SF=OF do
d6 diéu khién duoc chuyén dén nhan BELOW.
Dién dich 1énh nhay c6 diéu kién
Vi duy trén day vé 1énh CMP cho phép 1énh nhay sau né chuyén diéu khién dén nhin
BELOW . bay 1a vi du cho théy CPU thyc hi¢n 1énh nhay nhu thé nao. Chuang thuc hién
bang cach kham xét trang thai cac co .Lép trinh vién khong can quan tdm dén cac co ,
ma c6 thé dung tén ciia cac 1énh nhay dé chuyén diéu khién dén mot nhin nao do6 . Céac
lénh

CMP AX,BX

JG BELOW
c6 nghia 1a néu AX>BX thi nhay dén nhan BELOW
Mic du 1énh CMP duoc thiét ké cho cac 1énh nhdy . Nhung 1énh nhay c6 thé ding trude
1 1énh khac , chéng han :

DEC AX

JL THERE
c6 nghia 1a néu AX trong dién dich ¢6 déu < 0 thi diéu khién dwoc chuyén cho THERE .
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Nhay c¢6 diu so v6i nhay khong diu
Mot 1énh nhay c¢6 déu tuong ting véi 1 nhay khong dau . Vi du 1énh nhay c6 dau JG va
1énh nhay khong dau JA . Viéc sir dung JG hay JA 14 tuy thudc vao dién dich c6 du hay
khong dau . Bang 3-1 cho thay céc 1énh nhdy c6 dau phu thudc vao trang thai cta cac co
ZF,SF,OF .Céc 1énh nhay khong déu phy thudc vao trang thai cta cac co ZF va CF . St
dunh 1énh nhay khong hop 1y s& tao ra két qua sai .
Gia sir rang chiing ta dién dich c6 ddu .Néu AX=7FFFh va BX=8000h , cac lénh :

CMP AX,BX

JA below
s& cho két qua sai mic du 7FFFh > 8000h ( 1énh JA khéng thuc hién duoc vi 7FFFFh <
8000h trong dién dich khong dau )
Sau ddy chiing ta s& ldy vi du dé minh hoa viéc sir dung cac 1énh nhay

Vidu : Gia s r@ing AX va BX chud cac sb co ddu . Viét doan ct dé dat sd 1on
nhit vao CX .

Giai :
MOV CX,AX : dat AX vao CX
CMP BX,CX :BX 16n hon CX?
JLE NEXT : khong thi tiép tuc
MOV CX,BX ; yes , dat BX vao CX

NEXT:
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3.3 Lénh JMP
Lénh JMP ( jump) 13 1énh nhay khong diéu kién . Ct phap cuia IMP 1a
JMP destination
Trong d6 destination 18 mot nhan & trong cung 1 doan voi 1¢nh JMP .
Lénh JMP dung dé khac phuc han ché cua cac 1énh nhay c6 diéu kién ( khong qué 126
bytes ké tir vi tri ctia Iénh nhay c6 diéu kién )
Vi du chung ta c6 doan chuong trinh sau :
TOP:
; than vong lap
DEC CX
JNZ TOP ; néu CX>0 tiép tuc lip
MOV AX,BX
gia sir than vong 1ap chtra nhiéu 1énh ma né vuot khoi 126 bytes trude 1énh INZ TOP .
C6 thé giai quyét tinh trang nay bang cac 1énh sau :
TOP:
; than vong lap
DEC CX
JNZ BOTTOM ; néu CX>0 tiép tuc lap
JMP EXIT
BOTTOM:
JMP TOP
EXIT:
MOV AX,BX
3.4 CAu triic ciia ngdn ngir cap cao
Chung ta s& dung cac 1énh nhay dé thuc hién cac cdu tric twong tu nhu trong
ngdn ngit cap cao
3.4.1 Céu triic ré nhanh
Trong ngdn ngir cip cao cdu trac 1& nhanh cho phép mdt chuong trinh ré nhanh dén
nhitng doan khac nhau tuy thudc vao cac diéu kién . Trong phan niy ching ta s& xem

xét 3 cau truc
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a) IF-THEN
CAu truc [F-THEN c6 thé dién dat nhu sau :
IF condition is true
THEN
execute true branch statements
END IF
Vidu : Thay thé gié tri trén AX bang gié tri tuyét dbi ctia nd
Thuét toan nhu sau :
IF AX<0
THEN
replace AX by -AX
END-IF
C6 thé md hoa nhu sau :
; if AX<0
CMP AX,0
JNL END_IF ; NO , exit
;then
NEG AX , Yes , change sign
END_IF:
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b) IF_ THEN_ELSE
IF condition is true
THEN
execute true branch statements
ELSE
execute false branch statements
END_IF
Vi du : gia st AL va BL chita ASCII code cta 1 ky tu .Hiy xudt ra man hinh ky tu
trude ( theo tha tu ky tu )
Thuat toan
IF AL<=BL
THEN
display AL
ELSE
display character in BL
END_IF
C6 thé md hoa nhu sau :
MOV AH,2 : chuan bi xuét ky tu
if AL<=BL
CMP AL,BL AL<=BL?
JNBE ELSE ; no, display character in BL
;then
MOV DL,AL
JMP DISPLAY
ELSE :
MOV DL,BL
DISPLAY:
INT 21H
END_IF:
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c) CASE
Case 12 mot c4u trac ré nhanh nhiéu hudng . C6 thé dung dé test mot thanh ghi hay, bién
niao do hay mot biéu thirc ma gia tri cy thé nin trong 1 viing cac gia tri
CAu trac ciia CASE nhu sau
CASE expression
value_1 : Statements_1
value_2 : Statements_2

value_n : Statements_n
Vidu : Néu AX am thi dit -1 vao BX
Néu AX bang 0 thi dit 0 vao BX
Néu AX duong thi dat 1 vao BX
Thuat toan :
CASE AX
<0put-1inBX
=0put 0in BX
>0 put 1inBX
C6 thé md hoa nhu sau :
; case AX
CMP AX,0 ;test AX
JL NEGATIVE ;AX<0
JE ZERO ;AX=0
JG positive ;AX>0
NEGATIVE:
MOV BX,-1
JMP END_CASE
ZERO:
MOV BX,0
JMP END_CASE
POSITIVE:
MOV BX,1
JMP END_CASE
END_CASE :
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Ré nhanh véi mt t6 hop cac diéu kién
boi khi tinh trang ré nhanh trong cac 1énh IF ,CASE can mot td hop cac diéu
kién dudi dang :
Condition_1 AND Condition_2
Condition_1 OR Condition_2
Vi du vé diéu kién AND : Poc mot ky tu va néu no 14 ky ty hoa thi in nd ra man
hinh
Thuat toan :
Read a character ( into AL)
IF ( ‘A’<= character ) AND ( charater <= ‘Z’)
THEN
display character
END_IF
Sau day la code
;read a character
MOV AH,1
INT 21H : character in AL
; IF ( “A’<= character ) AND ( charater <= ‘Z’)
CMP ALA’ ; char >=‘A"?
JNGE END _IF :no, exit
CMP AL,’Z ; char <=7"?
JNLE END_IF ; NO exit
; then display it
MOV DL,AL
MOV AH,2
INT 21H
END_IF:
Vi du vé diéu kién OR : Poc mot ky tu, néu ky tu d6 1a Y’ hoac ‘y’ thi in no
Ién man hinh , ngugc lai thi két thic chwong trinh .
Thuat toan
Read a charcter (into AL)
IF ( character ="Y’) OR ( character="y’)
THEN
dispplay it
ELSE
terminate the program
END_IF
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Code
;read a character
MOV AH,1
INT 21H : character in AL
; IF ( character ="y’ ) OR ( charater = ‘Y”)
CMP AL,’y’ ; char =y’?
JE THEN ;yes , goto display it
CMP ALY’ ; char =Y’?
JE THEN ; yes , goto display it
JMP ELSE_ ;no , terminate
THEN :
MOV DL,AL
MOV AH,2
INT 21H
JMP END _IF
ELSE_:
MOV AH,4CH
INT 21h
END_IF:
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4.3.2 Cu tric lp

Mot vong lip gdm nhiéu 1énh duoc 1dp lai , s6 1an lap phy thude diéu kién .

a) Vong FOR

Lénh LOOP ¢6 thé dung dé thuc hién vong FOR .C phép ctia 1énh LOOP nhu sau
LOOP destination_label

S6 dém cho vong ldp 1a thanh ghi CX ma ban dau noé dugc gan 1 gia tri ndo d6 . Khi

1énh LOOP duoc thyuc hién CX s& ty dong giam di 1 . Néu CX chua bang 0 thi vong lap

duogc thyc hién tiép tuc . Néu CX=0 1énh sau 1énh LOOP duoc thyc hién Dung lénh

LOOP , vong FOR co6 thé thuc hién nhu sau :

; gan cho cho CX s lan lap

TOP:

; than cua vong lap

LOOP TOP

Vi du : Ding vong ldp in ra 1 hang 80 dau “*’

MOV CX,80 : CX chué s6 1an lap
MOV AH,2 : ham xuat ky tu
MOV DL, *’ :DL chua ky tu <*’

TOP:
INT 21h ; in dau *’
LOOP TOP : 1ap 80 lan

Luu ¥ rang vong FOR ciing nhu 1énh LOOP thyuc hién it nhat 1a 1 1an . Do d6 néu ban
dau CX=0 thi vong 1ap s& lam cho CX=FFFFH ,tuc 1a thuc hién lip dén 65535 lan . Dé
tranh tinh trang nay , 1¢énh JCXZ ( Jump if CX is zero) phai dugc dung trude vong 1ap .
Lénh JXCZ c6 ct phap nhu sau :

JCXZ destination_label
Néu CX=0 diéu khién dugc chuyén cho destination label . Cac 1énh sau ddy s& dam bao

vong lap khong thuc hién néu CX=0

JCXZ SKIP
TOP:

; than vong lap

LOOP TOP
SKIP :
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b) Vong WHILE
Vong WHILE phu thudc vao 1 didu kién .Néu diéu kién dung thi thuc hién vong
WHILE . Vi vy néu diéu kién sai thi vong WHILE khong thuc hién gi ca .

Vidu : Viét doan ma dé dém s6 ky tu dugc nhap vao trén ciing mot hang .

MOV DX,0 ; DX dé dém s6 ky tu
MOV AH,1 ;ham doc 1 ky tu
INT 21h ; doc ky tu vao AL
WHILE_:
CMP AL,0DH ; ¢O phai la ky tu CR?
JE END_WHILE ; dung , thoat
INC DX ;tang DX 1én 1
INT 21h ; doc ky tu
JMP WHILE_ ; lap
END_WHILE :

c) Vong REPEAT
Cu tric ciia REPEAT la
repeat statements
until condition
Trong cAu tric repeat m¢nh dé dugc thi hanh déng thoi diéu kién duoc kiém tra.
Néu diéu kién dung thi vong lip két thuc .
Vidu : viét doan ma dé doc vao céc ky tu cho dén khi gap ky tu tréng .
MOV AH,1 ; doc ky tu
REPEAT:
INT 21h ; ky ty trén AL
;until
CMP AL, “; AL=*“?
JNE REPEAT
Luu y : viéc st dung REPEAT hay WHILE 14 tuy theo chii quan ctia mdi nguoi .
Tuy nhién c6 thé thdy raing REPEAT phai tién hanh it nhat 1an , trong khi d6 WHILE c6
thé khong tién hanh lan nio ca néu ngay tir dau diéu kién da bi sai .
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3.5 Lap trinh véi ciu tric cip cao
Bai toan : Viét chuong trinh nhic ngudi dung gd vao mot dong vin ban . Trén 2 dong
tiép theo in ra ky tu viét hoa du tién va ky tu viét hoa cudi cing theo thu tu
alphabetical . Néu nguoi dung g6 vao mot ky tu thudng , may sé& thong bao ‘No
capitals’
Két qua chay chuong trinh s& nhu sau
Type a line of text :
TRUONG DAi HOC DALAT
First capital = A
Last capital = U
Dé giai bai toan nay ta dung k¥ thuat lap trinh TOP-DOWN , nghia 13 chia nho
bai toan thanh nhiéu bai todn con . Co thé chia bai ton thanh 3 bai todn con nhu sau :
1. Xuét 1 chudi ky tu ( 101 nhéc)
2. Poc va xur ly 1 dong van ban
3. In két qua
Buéc 1: Hién diu nhic .

Budce nay c6 thé ma hod nhu sau :

MOV AH,9 : ham xuét chudi
LEA DX,PRMOPT ;lay dia chi chudi vao DX
INT 21H : xuét chudi

DAu nhic ¢ thé ma hoa nhu sau trong doan s6 lidu .
PROMPT DB ‘Type a line of text :’,0DH,0AH,’$’
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Budce 2 : Poc va xir ly mgt dong vin ban
Budc ndy thuc hién hau hét cac cong viée ciia chwong trinh : doc cac ky tu tir
ban phim, tim ra ky tu du va ky tu cudi, nhic nhé nguoi dung néu ky tu gb vao khdng
phai la ky tu hoa .
C6 thé biéu dién budc nay boi 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 13 diéu kién dé ky tu 13 hoa 1a diéu kién AND
IF ( ‘A’<= character ) AND ( character <= ‘Z)
Budc 2 ¢6 thé ma hoa nhu sau :
MOV AH,1 ; doc ky tu
INT 21H ; ky tu trén AL
WHILE :
;trong khi ky tur g6 vao khong phai 1a CR thi thuc hién
CMP AL,0DH ; CR?
JE END_WHILE ;yes, thoat

- néu ky tu 1a hoa

CMP ALCA° ; char >=‘A"?

JNGE END_IF 'khdng phai ky tu hoa thi nhiy dén
END_IF

CMP AL,Z’ ; char <= ‘72’7

JNLE END_IF ; khong phai ky tuy hoa thi nhiy dén
END_IF

; thi
- néu ky tu nam trudc bién FIRST ( gia tri ban dau la’[“ :kytusau Z)
CMP AL,FISRT ; char < FIRST ?
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JNL CHECK_LAST; >=
; thi ky tu viét hoa ddu tién = ky tu

MOV FIRST,AL ; FIRST=character
.end_if
CHECK_LAST:
: néu ky tu 1 sau bién LAST ( gia tri ban dau 1a ‘@’: ky tu trudc A)
CMP AL,LAST char > LAST ?
JNG END _IF; <=
:thi ky tu cudi cing = ky tu
MOV LAST, AL ;LAST = character
end_if
END_IF:
; doc mot ky tu
INT 21H ; ky tu trén AL
JMP WHILE_ ; lap
END_WHILE:

Céc bién FIRST va LAST duoc dinh nghia nhu sau trong doan s6 lidu :
FIRST DB [ $°; ‘[* laky tu sau Z
LASTDB ‘@ $ ’; ‘@’ 1a ky ty trudc A
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Budre 3 : In két qia
Thuat toan
IF no capital were typed
THEN
display ‘No capital’
ELSE
display first capital and last capital
END_IF
Budc 3 s€ phai in ra cac thong bao :
v NOCAP_MSG néu khong phai chit in
v CAP1_MSG chir in dau tién
v CAP2_MSG chit in cudi cling
Chung dugc dinh nghia nhu sau trong doan s6 liéu .

NOCAP_MSG DB  O0DH,0AH,No capitals $’
CAP1 MSG DB  ODH,0AH, ‘First capital="
FIRST DB ‘@$°

CAP2_MSG DB  ODH,0AH, Last capital="
LAST DB %

Budc 3 ¢6 thé ma hoa nhu sau :
:in két qua
MOV AH,9 ; ham xuét ky tu
; IF khong c6 chitr hoa nao dugc nhap thi FIRST =
CMP FIRST,’[” ; FIRST=‘[" ?
JNE CAPS ; khong , 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
Chuong trinh ¢ thé viét nhu sau :
TITLE PGM3-1 : FIRST AND LAST CAPITALS
.MODEL SMALL
.STACK 100h
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.DATA
PROMPT DB ‘Type a line of text’, 0DH, AH, ‘$’
NOCAP_MSG DB  0DH,0AH, ‘No capitals $’
CAP1 MSG DB  0DH,0AH, ‘First capital=$’

FIRST DB 1%
CAP2_MSG DB  ‘Last capital ="’
LAST DB ‘@¥%
.CODE
MAIN PROC
; khéitao DS
MOV AX,@DATA
MOV DS,AX
- in d4u nhic
MOV AH,9 ; ham xuat chudi
LEA DX,PROMPT ;ly dia chi chudi vao DX
INT 21H : xuat chudi
;doc va xtr 1y 1 dong van ban
MOV AH,1 ; doc ky tu
INT 21H ; ky tu trén AL
WHILE :
;trong khi ky tu g6 vao khong phai 1a CR thi thuc hién
CMP AL,0DH ; CR?

JE END_WHILE ;yes, thoat

- néu ky tu 1a hoa

CMP ALA’ ; char >=‘A"?
JNGE END _IF ;khong phai ky tu hoa thi nhay dén END_IF
CMP AL,’Z’ ; char <= ‘72?7
JNLE END _IF ; khong phai ky tu hoa thi nhay dén END_IF
; thi
- néu ky tu nam trudc bién FIRST

CMP AL,FISRT ; char < FIRST ?
JNL CHECK_LAST ;>=

; thi ky tu viét hoa dau tién = ky tu
MOV FIRST,AL ; FIRST=character

.end_if

CHECK_ LAST:

- néu ky tu 1a sau bién LAST
CMP AL,LAST ; char > LAST ?
JNG END _IF P <=
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thi ky tw cudi ciing = ky tu
MOV LAST, AL :LAST = character
end_if

END_IF:
; doc mot ky tu
INT 21H ; ky tu trén AL
JMP WHILE_ ; lap
END_WHILE:
;in két qua
MOV AH,9 : ham xuat ky tu

; IF khong ¢6 chir hoa nao dugc nhap thi FIRST =‘@°
CMP FIRST,”@* ; FIRST=[* ?

JNE CAPS : khong , 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
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Chuong 4 : CAC LENH LOGIC, DICH VA QUAY
Trong chuong ndy ching ta s& xem xét cac 1énh ma ching c6 thé dung dé thay
doi ting bit trén mot byte hodc mot tir s6 liéu . Kha ning quan 1y dén ting bit thuong 1a
khong co trong cac ngdn ngit cap cao ( trir C ) va day 1a Iy do giai thich tai sao hop ngit
van déng vai trd quan trong trong khi lap trinh .
4.1 Cac Iénh logic
Chung ta c6 thé dung céc 1énh logic dé thay doi ting bit trén byte hodc trén mot
tir s6 lidu . Khi mot phép toan logic duoc ap dung cho toan hang 8 hoic 16 bit thi c6 thé
ap dung phép toan logic d6 trén timg bit dé thu duogc két qiia cudi cing .
Vidu : Thuc hién cac phép toan sau :
1. 10101010 AND 1111 0000
2.10101010 OR 1111 0000
3. 10101010 XOR 1111 0000
4. NOT 10101010
Gidi :
1. 1010 1010
AND 1111 0000
= 1010 0000

2. 1010 1010
OR 1111 0000
= 1111 1010

3. 1010 1010
XOR 1111 0000
= 0101 1010

4. NOT 10101010
= 01010101
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4.1.1 Lénh AND,OR va XOR
Lénh AND,OR va XOR thyc hién cac chuc ndng ding nhu tén goi ciia no .
Cu phap cua chung la :
AND destination , source
OR destination , source
XOR destination , source
Két qua cta lénh dugc luu trit trong toan hang dich do d6 chung phai 14 thanh
ghi hoc vi tri nh¢ . Toan hang ngudn 14 c¢6 thé 1a hang s6 , thanh ghi hodc vi tri nhd. Di

nhién hai toan hang déu 1a vi tri nhd 1a khong duoc phép .

Anh huéng dén céc co :
Céc co SF,ZF va PF phan anh két qua
AF khong xac dinh
CF=0OF=0
Pé thay d6i ting bit theo ¥ mudn chung ta xdy dung toan hang ngudn theo kiéu
mit na ( mask) . Pé xdy dung mat na ching ta st dung cac tinh chét sau day cua cac
phép toan AND ,OR va XOR :
bAND1=Db bORO=D b XORO0=b
bANDO0=0 bOR1=1 b XOR 1=noth

> Lénh AND c6 thé dung dé xoa ( clear) toan hang dich néu mit na bang 0
> Lénh OR c6 thé dung dé dit ( set) 1 cho toan hang dich néu mit na bang 1
> Lénh XOR c6 thé dung dé ldy dao toan hang dich néu mit na bang 1. Lénh XOR
cling c6 thé dung dé x6a noi dung mot thanh ghi ( XOR véi chinh né )
Vidu : Xoa bit ddu ctia AL trong khi cac bit khac khong thay d6i
Giai : Dung Iénh AND v6i mat na 0111111=7Fh
AND AL,7Fh : x6a bit dau ( ddu + ) cua AL
Viduy : Set 1 cho cac bit MSB va LSB ciia AL, cac bit khac khong thay doi .
Gidi : Dung Iénh OR v&i mat na 10000001 =81h
OR AL,81h ; set 1 cho LSB va MSB cua AL
Vi du : Thay d6i bit ddu ciia DX
Giai : Dung Iénh XOR v&i mat na 1000000000000000=8000h
XOR DX,8000h
Céc 1énh logic 1a dac biét co ich khi thyc hién cac nhi¢m vu sau :
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Po6i mot s6 dwéi dang ASCII thanh mot s6
Gia sir rang chiing ta doc mot ky tu tir ban phim bang ham 1 ngat 21h . Khi d6
AL chira md ASCII cia ky tu . Diéu ndy ciing dung néu ky tu d6 1a mot sb ( digital
character) . Vi du néu chung ta go s6 5 thi AL = 35h ( ASCII code for 5)
Dé chira 5 trén AL chiing ta dung lénh :
SUB AL,30h
C6 mot cach khac dé 1am viéc nay 1a dung 1énh AND dé xoa nira byte cao (high
nibble = 4 bit cao ) cua AL :
AND AL,0Fh
Vi céc s6 tir 0-9 ¢6 mi ASCII tir 30h-39h , nén cach nay dung dé doi moi sb
ASCII ra thap phan .
Chuong trinh hop ngit d6i mot s6 thap phan thanh ma ASCII cua chiing dugc
xem nhu bai tap .

Péi chir thwdong thanh chir hoa
Ma ASCII cua cac ky tu thuong tir a-z 1a 61h-7Ah va ma ASCII cua cac ky tu
hoa tir A-Z 14 41h -5Ah . Gia sit DL chud ky tu thuong , d& d6i né thanh chir hoa ta
dung I¢nh :
SUB DL,20h
Néu chung ta so sanh md nhj phan twong tng cta ky tu thuong va ky tu hoa thi

thiy rang chi cAn x6a bit thtr 5 thi s& d6i ky tu thudng sang ky tu hoa .

Character Code Character Code
a(61h) 01100001 A (41h) 01000001
b (62h) 01100010 B (42h)0 1000010

z (7Ah) 01111010  Z (5Ah) 01011010

C6 thé xoda bit thir 5 ciia DL bang cach dung 1énh AND vé&i mit na 11011111=
DF h

AND DL,0DFh ; doi ky tu thuong trong DL sang ky tu hoa
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Xo6a mét thanh ghi
Chung ta ¢ thé dung 1énh sau dé x6a thanh ghi AX :
MOV AX,0
hoac SUB AX,AX
XOR AX,AX
Lénh thir nhat can 3 bytes trong khi d6 2 1énh sau chi can 2 bytes . Nhung 1énh
MOV phai duoc dung dé xo4 1 vi tri nhé .
Thay cho 1énh
CMP AX,0
Nguoi ta dung 1énh
OR CX,CX
dé kiém tra xem CX c6 bang 0 hay khong vi né 1am thay d6i co ZF ( ZF=0 néu
CX=0)
4.1.2 Lénh NOT
Lénh NOT dung dé 1iy bu 1 ( d4o) toan hang dich . Ct phap I :
NOT destination
Khoéng c6 co nao bi anh hudng bodi 1énh NOT
Vidu: Laybu 1 AX
NOT AX
4.1.3 Lénh TEST
Lénh TEST thuc hién phép AND giita toan hang dich va toan hang ngudn nhung
khong 1am thay d6i toan hang dich . Muc dich cua 1énh TEST 1a dé set cac co trang thai
. Cl phap cua I¢énh test 1a :
TEST destination,source
Céc co bi anh hudng cua 1énh TEST :
SF,ZF va PF phan anh két qua
AF khong xac dinh
CF=0OF=0
Lénh TEST c6 thé dung dé kham 1 bit trén toan hang . Mat na phai chra bit 1 tai
vi tri can kham , céac bit khac thi béng 0. Két qua cua I¢nh :
TEST destination,mask
s& 1a 1 tai bit can test néu nhu toan hang dich chtra 1 tai bit test . Néu toan hang dich
chira 0 tai bit test thi két qua s& bang 0 va do d6 ZF=1 .
Vidy : Nhay téi nhan BELOW néu AL 13 mot s6 chan
Giai : S6 chan c6 bit thir 0 bang 0, 1énh
TEST AL,1 ; AL chan ?
JZ BELOW ; dting , nhay dén BELOW
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4.2 Lénh SHIFT
Lénh dich va quay s€ dich céc bit trén trén toan hang dich mdt hoac nhiéu vj tri sang trai
hodc sang phai . Khac nhau cuia 1énh dich va 1énh quay 1a & chd : cac bit bi dich ra (
trong 1énh dich ) s& bi mat .Trong khi d6 ddi véi 1énh quay , cac bit bi dich ra tir mot
dau cua toan hang sé& dugc dua tré lai dau kia ctia né . C6 2 kha nang viét d6i véi 1énh
dich va quay :
OPCODE destination,1
OPCODE destination,CL
trong cach viét thir hai thanh ghi CL chué N 13 s6 1an dich hay quay . Toan hang dich c6
thé 1a mot thanh ghi 8 hodc 16 bit , hodc mdt vi tri nho .
Céc 1énh dich va quay thuong dung dé nhan va chia cic s6 nhi phan. Ching
cling dugc dung cho cac hoat dong nhap xuit nhi phan va hex .
4.2.1 Lénh dich trai ( left shift )
Lénh SHL dich toan hang dich sang trai .Ct phap cua lénh nhu sau :
SHL destination ,1 ; dich trai dest 1 bit
SHL destination , CL ; dich trai N bit ( CL chia N)
C& mdi lan dich trai , mot s6 0 dugc thém vio LSB .

CF 7 6 5 4 3 2 1 0 0
1 byte

Céc co bi anh huong :
SF,PF,ZF phan anh két qua
AF khong xac dinh
CF= bit cudi cung duogc dich ra
OF= 1 néu két qua thay d6i ddu vao lan dich cudi cung
Vidu : Gia st DH =8Ah va CL=3 . Hoi gia tri cua DH va CF sau khi 1énh SHL
DH,CL duoc thuc hién ?
Két qua DH=01010000=50h, CF=0
Nhin bing Iénh SHL
Chung ta hiy xét s6 235decimal . Néu dich trai 235 mdt bit va thém 0 vao bén
phai chung ta s& c6 2350 . Noi cach khac , khi dich trai 1 bit chiing ta di nhan 10. Ddi
v6i s6 nhi phan, dich tréai 1 bit c6 nghia 1a nhan n6 v61 2.Viduy
AL=00000101=5d
SHL AL,1; AL=00001010=10d
SHL AL,CL ; néu CL=2 thi AL=20d sau khi thuc hién 1énh
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Lénh dich trai s6 hoc ( SAL =Shift Arithmetic Left)

Lénh SHL c6 thé dung dé nhan mot toan hang v6i hé s6 2 . Tuy nhién trong
truong hop ngudi ta mudn nhin manh dén tinh chét s6 hoc ciia phép toan thi 1énh SAL
s& dugc dung thay cho SHL . Ca 2 1énh déu tao ra cing mot ma mdy .

Mot s6 am ciing ¢6 thé dugce nhan 2 bang cach dich trai . Vi du : Néu AX=FFFFh= -1
thi sau khi dich tri 3 1an AX=FFF8h = -8
Tran

Khi ching ta dung 1énh dich trai dé nhan thi c6 thé xay ra su tran . D6i v6i 1énh
dich trai 1 1an , CF va OF phan anh chinh xé4c su tran ddu va tran khong dau . Tuy nhién
cac co s& khong phan anh chinh xéac két qua néu dich trai nhiéu 1an boi vi dich nhiéu lan
thuc chét 1 mot chudi cac dich 1 1an lién tiép va vi vay cac co CF va OF chi phan anh
két qua cua 1an dich cudi cing . Vidu : BL=80h , CL=2 thi 1énh

SHL BL,CL
s& 1am cho CF=OF=0 mic du trén thyc té di xay ra ca tran du va tran khong dau .
Vi du : viét doan ma nhan AX véi 8 . Gia sir rang khong co tran .
MOV CL,3 ; CL=3
SHL AX,CL ; AX*8
4.2.2 Lénh dich phai ( Right Shift )
Lénh SHR dich phai toan hang dich 1 hoac N lan .
SHR destination,1
SHR destination,CL
Ctr mdi 1an dich phai, mot sé 0 dugc thém vao MSB
Céc co bi anh huong giéng nhu 1énh SHL

[o ] —[ElelsTalsTal:To]  [cF]

1 byte

Vidu : giad st DH =8Ah, CL=2

Lénh SHR DH,CL ; dich phai DH 2 lan s& cho két qua nhu sau :

Két qua trén DH=22h , CF=1

Ciing nhu 1énh SAL , 1énh SAR ( dich phai s6 hoc ) hoat dong giéng nhu SHR,
chi ¢6 1 didu khac 1a MSB vén giir gia tri nguyén thiy ( bit diu giir nguyén) sau khi
dich .
Chia bang I¢nh dich phai

Lénh dich phai s& chia 2 gia tri cua todn hang dich . Diéu nay dung dbi voi sd
chan . D6i v6i s6 1é , 1énh dich phai s& chia 2 va lam tron xudng sb nguyén gan né nhit .
Vi dy, néu BL = 00000101=5 thi khi dich phai BL=00000010 =2 .
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Chia c6 diu va khong diu
Dé thuc hién phép chia bang 1énh dich phai , chiing ta phai phan biét giira s6 ¢6
diu va s6 khong diu . Néu dién dich 1 khong déu thi dung 1énh SHR, con néu dién dich
c¢6 dau thi dung SAR ( bit dau giit nguyén ) .
Vi duy : dung 1énh dich phai dé chia s6 khong dau 65143 cho 4 . Thuong sb dat
trén AX..
MOV AX,65134
MOV CL,2
SHR AX,CL
Vidu : Néu AL = -15, cho biét AL sau khi 1énh
SAR AL,1 dugc thuc hién
Giai : AL=-15=11110001b
Sau khi thuc hién SAR AL tacé AL=11111000b = -8
4.3 Lénh quay ( Rotate)
Quay tréi ( rotate left ) = ROL s& quay céc bit sang trai , LSB s& duoc thay bang
MSB . Con CF=MSB

CF 7 ] 5 4 3 2 1 0

Cu phép ctia ROL nhu sau :
ROL destination,1
ROL destination,CL
Quay phai ( rotate right ) = ROR s€ quay cac bit sang phai , MSB sé& dugc thay
bang LSB . Con CF=LSB

—|.cE |

1
o
L
e
e
=]
—
L]

Cu phap cua Iénh quay phai la
ROR destination,1
ROR destination,CL
Trong cac 1énh quay phai va quay trai CF chura bit bi quay ra ngoai .
Vi du sau day cho thiy cach dé kham céc bit trén mot byte hodc 1 tir ma khong
lam thay d6i ni dung cuia né .
Vi dy : Ding ROL dé dém s6 bit 1 trén BX ma khong thay d6i ndi dung ciia no.
Két quia cat trén AX .
Giai :
XOR AX,AX ; x0a AX
MOV CX,16 ; s6 1an lap = 16 ( mot tir )
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TOP:
ROL BX,1; CF = bit quay ra
JNC NEXT ; néu CF =0 thi nhay dén vong lap
INC AX ; ngugc lai (CF=1) , tang AX

NEXT:
LOOP TOP

Quay trai qua c& nhé ( rotate through carry left ) = RCL . Lénh nay giéng nhu
1énh ROL chi khac 14 ¢& nhd nam gitta MSB va LSB trong vong kin ctia cac bit

Cu phép cua cua lénh RCL nhu sau :
RCL destination,1
RCL destination,CL
Quay phai qua cd nhé ( rotate through carry right ) = RCR . Lénh nay giéng nhu
1énh ROR chi khéc 13 c& nhé nam gitra MSB va LSB trong vong kin cua cac bit .

7 o

Ln
en
[W5]
e
—
=

Cu phép cua cua lénh RCR nhu sau :
RCR destination,1
RCR destination,CL
Vidu : Gia st DH = 8 Ah ,CF=1 va CL=3 . Tim gia tri caa DH,CF sau khi Iénh

RCR DH,CL duogc thuc hién
Giai :
CF DH
Gia tri ban dau 1 10001010

Saukhiquay 1lan 0 11000101
Sau khi quay 2 lan 1 01100010
Sau khi quay 3 1an 0 10110001=B1H
Anh hudng cua 1énh quay 1én cac co
SF,PF va ZF phan anh két qua
CF-bit cudi cung duogc dich ra

OF=1 néu két qua thay d6i diu vao lan quay cudi cliing
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Ung dung : Pao nguoc cac bit trén mot byte hodc 1 tir .Vi du AL =10101111 thi
sau khi ddo ngugc AL=11110101 .
C6 thé lap 8 1an cong viée sau :Dung SHL dé dich bit MSB ra CF , Sau d6 dung
RCR d¢ dwa n6 vao BL .
Poan mi dé 1am viéc nay nhu sau :
MOV CX,8 ;:s6 lan lap
REVERSE :
SHL AL,1 ; dich MSB ra CF
RCR BL,1 ; dua CF ( MSB) vao BL
LOOP REVERSE
MOV AL,BL ; AL chtra céc bit da dao ngugc
4.4 Xuit nhép s6 nhi phan va sb hex
Céc 1énh dich va quay thudng duoc sir dung trong cac hoat dong xuit nhap sb
nhi phan va s hex.
4.4.1 Nhép s6 nhi phén
Gia sir can nhap mot s6 nhi phan tir ban phim , két thiic 1a phim CR . S6 nhi phéan 1a mot
chudi cac bit 0 va 1 . Mdi mot ky tu gd vao phai duoc bién doi thanh mot bit gia tri ( 0
hodc 1) rdi tich luy chiing trong 1 thanh ghi . Thuat toan sau day s& doc mot sd nhi phan
tir ban phim va cat n6 trén thanh ghi BX .
Clear BX
input a character ( ‘0’ or ‘1’)
WHILE character<> CR DO
convert character to binary value
left shift BX
insert value into LSB of BX
input a character
END_WHILE
Poan ma thuc hién thuat toan trén nhu sau :
XOR BX,BX ; X04 BX
MOV AH,1 ; ham doc 1 ky tu
INT 21h; ky tu trén AL
WHILE_:
CMP AL,0DH ; ky tu la CR?
JE END WHILE ; dung , két thic
AND AL,0Fh ; convert to binary value
SHL BX,1 ; dich trai BX 1 bit
OR BL,AL ; dat gia tri vao BX
INT 21h ; doc ky tu tiép theo
JMP WHILE_; lap
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END_WHILE:
4.4.2 Xuit s6 nhi phan
Gia st cAn xuat s6 nhi phan trén BX ( 16 bit) . Thuat toan c6 thé viét nhu sau
FOR 16 times DO
rotate left BX ( put MSB into CF)

IF CF=1
then
output ‘1’
else
output ‘0’
END_IF
END_FOR

Poan mi dé xuat s nhi phan c6 thé xem nhu bai tap .
4.4.3 Nhap s6 HEX
Nhap sb hex bao gom cac sb tir 0 dén 9 va cac ky tu A dén F . Két qua chtra trong
BX. Bé cho don gian chung ta gia st rang :
v’ chi ¢0 ky tu hoa dugc dung
v nguoi dung nhip vao khong qua 4 ky tu hex
Thuat toan nhu sau :
Clear BX
input character
WHILE character<> CR DO
convert character to binary value( 4 bit)
left shift BX 4 times
insert value into lower 4 bits of BX
input character
END_WHILE
Poan mi ¢6 thé viét nhu sau :
XOR BX,BX; clear BX
MOV CL,4 ; counter for 4 shift
MOV AH,1 ; input character
; function
INT 21h ; input a chracter AL
WHILE_:
CMP AL,0Dh ; character <>CR?
JE END_WHILE_ ; yes, exit
; convert character to binary value
CMP AL,39H ; a character?
JG LETTER ; no, a letter
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; input is a digit
AND AL,0Fh ; convert digit to binary value
JMP SHIFT ; go to insert BX
LETTER:
SUB AL,37h ; convert letter to binary value
SHIFT:
SHL BX,CL ; make room for new value
: insert value into BX
OR BL,AL ; put value into low 4 bits of BX
INT 21H ; input a character
JMP WHILE _
END_WHILE:
4.4.4 Xuit s6 HEX
Dé xuat s6 hex trén BX ( 16 bit = 4 digit hex) c6 thé bat dau tir 4 bit bén trai,
chuyén chung thanh mot s6 hex rdi xuit ra man hinh .
Thuat toan nhu sau :
FOR 4 times DO
move BH to DL
Shift DL 4 times to right
IFDL <10
then
convert to character in ‘0’ ...’9’
else
convert to character in ‘A’..’F’
END_IF
output character (HAM 2 NGAT 21H)
rotate BX left 4 times
END_FOR

Phan code cho thuat toan nay xem nhu bai tép .
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Chuong 5 : NGAN XEP VA THU TUC

Poan ngin xép ( stack segment ) trong chwong trinh dwgc dung dé cit giir tam
thoi sb liéu va dia chi . Trong chwong ndy ching ta s& xem xét cach td chirc stack va sir
dung n6 dé thyc hién cac tha tuc ( procedure) .

5.1 Ngin xép

Ngin xép 1a cau trac dir liéu 1 chiéu . Piéu d6 c6 nghia 1a s6 liéu duoc dua vao
va ldy ra khoi stack tai dau cudi cta stack theo nguyén tic LIFO ( last in first out) . Vi
tri tai 6 s6 liéu dugc dua vao hay lay ra goi 1a dinh cta ngin xép ( top of stack) .C6 thé
hinh dung satck nhu mot chong dia . Pia dua vao sau cting nam tai dinh ctia chong dia .
Khi lay ra , dia trén cung s& duoc ly ra truéc . Mot chuong trinh phai danh ra mot khbi
nhé cho ngin xép . Chiing ta dung chi dan

.STACK 100h
dé khai bao kich thudc ving stack 1a 256 bytes .

Khi chuong trinh dugc dich va nap vao bo nhé thanh ghi SS ( stack segment) sé
chira dia chi doan stack . Con SP ( stack pointer) chira dia chi dinh ctia ngan xép . Trong
khai bao stack 100h trén day , SP nhan gia tri 100h . Piéu nay c6 nghia 1a stack trong
rong ( empty) nhu hinh 4-1.

OFFSET
D0FOC
Q0EFZ2
0O0F4
00F6
00F3
D0FA
Q0FC
D0EE
0100 — 5P

AX=1234 BX=5678 SP=0100
Hinh 4.1 : STACK EMPTY
Lénh PUSH va PUSHF
Pé thém mot tir mdi vao stack chung ta dung Iénh :
PUSH source ; dua mdt thanh ghi hodc tir nh¢ 16 bit vao stack
Vidy PUSH AX . Khi 1énh nay dugc thuc hién thi :
> SP giamdi2
> mot ban copy cua toan hang ngudn duoc chuyén dén dia chi SS:SP con toan
hang ngudn khong thay doi .
Lénh PUSHF khong c6 toan hang .N6 dung dé day noi dung thanh ghi co vao stack.
Sau khi thyc hién 1énh PUSH thi SP s€ giam 2 . Hinh 5-2 va 5-3 cho théy lénh PUSH
lam thay d6i trang thai stack nhu thé nao .
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OFFSET
DOFO
00E2
00F4
00F6
00ES
DOFA
DOFC
00FE 1234 |— 5P
0100

AX=1234 BX=5678 SP=00FE
Hinh 5-2 : STACK sau khi thuc hién lénh PUSH AX

OFFSET
0O0FO
00E2
D0F4
00F6
D0ES
00FA
00FC 5678 SP
00FE 1234
0100

Hinh 5-3 : STACK sau khi thuc hién lénh PUSH BX
Lénh POP va POPF
bé léy s6 liéu tai dinh stack ra khoi stack ,ching ta dung I¢nh :
POP destination ; 14y sb liéu tai dinh stack ra destination
Destination c6 thé 1a 1 thanh ghi hoac tr nh¢ 16 bit . Vidu :
POP BX ; Liy s6 liéu trong stack ra thanh ghi BX .
Khi thuc hién 1énh POP :
» ndidung cua dinh stack ( dia chi SS:SP) duoc di chuyén dén dich .
» SPtang 2
Lénh POPF s¢ lay dinh stack dua vao thanh ghi co .
Céc lénh PUSH,PUSHF,POP,POPF khong anh huéng dén cac co .
Luu y : Lénh PUSH, POP 1a I€nh 2 bytes vi vdy cac 1énh 1 byte nhu :
PUSH DL ; 1énh khong hop 1€
PUSH 2 ; 1énh khong hop 1€

Ngoai chtrc ndng luu trir s li¢u va dia chi ciia chuong trinh do nguoi st dung

viét, tack con dugc ding bai hé didu hanh dé luu trir trang thai cua chwong trinh chinh
khi c6 ngit.
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5.2 Ung dung ciia stack
Boi vi nguyén tic lam viéc cta stack 1a LIFO nén cac ddi twong duoc lay ra khoi
stack co trat tu nguogc lai voi trat ty ma chang duoc dua vao stack. Chuong trinh sau
day s& doc mot chudi ky tu roi in chung trén dong méi véi trat tu nguoc lai .
Thuat toan cho chuong trinh nhu sau :
Display a ‘?”°
Initialize count to 0
Read a character
WHILE character is not CR DO
PUSH chracter onto stack
Incremet count
Read a character
END_WHILE ;
Goto a new line
FOR count times DO
POP a chracter from the stack
Display it ;
END_FOR
Sau day la chuong trinh :
TITLE PGM5-1 : REVERSE INPUT
.MODEL SMALL
.STACK 100H
.CODE
MAIN PROC
- in d4u nhic
MOV AH,2
MOV DL,’?’
INT 21H
: x04 bién dém CX
XOR CX,CX
;doc 1 ky tu
MOV AH,1
INT 21H
;Trong khi character khong phai 1a CR
WHILE_:
CMP AL,0DH
JE END_WHILE
;cat AL vao stack ting bién dém
PUSH AX ; ddy AX vao stack
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INC CX ; tang CX

; doc 1 ky tu
INT 21h
JMP WHILE_
END_WHILE:
: Xudng dong méi
MOV AH,2
MOV DL,0DH
INT 21H
MOV DL,0AH
INT 21H
JCXZ EXIT ; thoat néu CX=0 ( khong c¢o ky tu ndo dugc nhap)
; lap CX lan
TOP:
14y ky tu tir stack
POP DX
“XUAt N6
INT 21H
LOOP TOP ; lip néu CX>0
; end_for
EXIT:
MOV AH,4CH
INT 21H
MAIN ENDP
END MAIN

Giai thich thém vé chuong trinh : vi s6 ky tu nhap 13 khong biét vi vay dung
thanh ghi CX dé dém sb ky tu nhap . CX ciing dung cho vong FOR dé xuét cac ky tu
theo thir ty nguoc lai . Mic du ky tu chi giit trén AL nhung phai day ca thanh ghi AX
vao stack . Khi xuat ky tu chung ta dung 1énh POP DX dé lay ndi dung trén stack ra. Ma
ASCII cta ky tu ¢ trén DL , sau d6 goi INT 21h dé xuét ky tu .

5.3 Thu tuc ( Procedure)

Trong chuwong 3 chiing ta di dé cap dén y tuong lap trinh top-down. Y tudng nay
c6 nghia 12 mdt bai todn nguyén thuy duge chia thanh cc bai todn con ma ching dé giai
quyét hon bai toan nguyén thuy . Trong cc ngdn ngit cap cao ngudi ta ding thu tuc dé
gidi cac bai toan con , va ching ta ciing lam nhu vy trong hop nglt. Nhu vay 1a mot
chwong trinh hop ngit c6 thé dugc xay dung bang cac thu tuc .

Mot thu tuc goi 1a thu tuc chinh s€ chira ndi1 dung chu yéu cua chuong trinh. bé
thuyc hi€n mgt cong viéc nao do , tha tuc chinh goi ( CALL) mot thu tuc con. Thu tuc

con cling c6 thé goi mot thu tuc con khac .
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Khi mot thii tuc goi mot thi tuc khac , didu khién dugc chuyén toi ( control
transfer) thu tuc dugc goi va cac 1énh cia thu tuc dugce goi s€ dugce thi hanh . Sau khi thi
hanh hét cac Iénh trong no , thu tuc dugc goi s€ tra diéu khién ( return control) cho thu
tuc goi nd . Trong ngdn ngit cip cao , lap trinh vién khong biét va khong thé biét co cdu
ctia viéc chuyén va tra diéu khién gitra thu tuc chinh va thi tuc con.

Nhung trong hop ngir ¢6 thé thiy ro co ciu nay ( xem phan 5.4) .

Khai bao thu tuc

Cu phap cua Iénh tao mot thu tuc nhu sau :

name PROC type

; body of procedure
RET
name ENDP

Name do nguodi dung dinh nghia 1a tén cua thu tuc .

Type c6 thé 1a NEAR ( c6 thé khong khai bao ) hoic FAR . NEAR c6 nghia 1a
thu tuc duoc goi nam cung mot doan vdi tha tuc goi . FAR c6 nghia 1a tha tuc dugc goi
va thu tuc goi nam khac doan . Trong phan nay ching ta s& chi mé ta tha tuc NEAR .

Lénh RET tra diéu khién cho thi tuc goi . Tét ca cac thu tuc phai két thuc boi
RET trtr thu tuc chinh .

Chu thich cho thu tuc : Dé ngudi doc dé hiéu thu tuc ngudi ta thuong sir dung
chu thich cho thu tuc dudi dang sau :

; (mo ta cac cong viéc ma thu tuc thi hanh)

: input: ( mo ta cac tham sé c6 tham gia trong chuong trinh )

: output : ( cho biét két qua sau khi chay tha tuc )

; uses : ( li¢t ké danh sach cac thu tuc ma né goi)

MAIN PROC

—— |CALL PROC1
next instruction

FROC1 PROC
L |first instruction

RET

Hinh 5-7 : Goi thii tuc va tré ve
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5.4 CALL & RETURN
Lénh CALL duogc dung dé 201 mdt thu tuc . C6 2 cach goi mot thu tuc 1a goi truc tiép va
goi gian tiép .
CALL name ; goi truc tiép thii tuc ¢é tén 1a name
CALL address-expression ; goi gian tiép thi tuc
trong do address-expression chi dinh mot thanh ghi hodc mét vi tri nhé ma né chira dia
chi cta thu tuc .
Khi 1énh CALL duoc thi hanh thi :
» Dia chi quay vé cua thu tuc goi duoc cét vao stack . Dia chi nay chinh 1a offset
ctia 1énh tiép theo sau 1énh CALL .
> 1P lay dia chi offset cua 1énh dau tién trén thu tuc duoc goi , c6 nghia 1a diéu
khién duoc chuyén dén thu tuc .
D¢ tra diéu khién cho thii tuc chinh , 1énh
RET pop-value
duoc str dung . Pop-value ( mot sd nguyén N ) 1a tuy chon . Déi véi tha tuc NEAR, 1énh
RET sé ly gid tri trong SP dua vao IP . Néu pop-value 13 ra mot s6 N thi
IP=SP+N
Trong ca 2 trudng hop thi CS:IP chira dia chi trd vé chuong trinh goi va diéu

khién duoc tra cho chuwong trinh goi ( xem hinh 5-2)

MAIN PROC
IP — 0010 CALL PROC1
0012 next instruction
00FE

FROC1 PROC

0200 first instruction 0100h
SF

0300 RET STACK SEGMENT

Hinh 5-2 a : Trudce khi CALL
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MAIN PROC
0010 CALL PRD(?I
0012 next instruction
QOFEE (0012 SP
FROC1 PROC
IFP — 0200 first instruction 0100k
0300 RET STACEK SEGMENT
Hinh 5-2 b : Sau khi CALL
MAIN PROC
0010 CALL PROCI1
0017 next instruction
OO0EE (0012 5P
FROC1 PROC
0200 | first instruction 0100k
IF 0300 RET STACE SEGMENT
Hinh 5-2 ¢ : Tru6e khi RET
MAIN PROC
0010 CALL PROCI1
IP 0012 next instruction
0OEE
FROC1 PROC
0200  |first instruction 0100k - 5P
STACK SEGMENT
o0 |RET

Hinh 5-2 d : Sau khi RET
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5.5 Vi du vé thi tuc
Chiing ta s& viét chuong trinh tinh tich ciia 2 s6 dwong A va B bang thuat toén
cong ( ADD) va dich ( SHIFT )
Thuat toan nhu sau :
Product =0
REPEAT
IFIsbofBis1
THEN
product=product+A
END_IF
shift left A
shift right B
UNTIL B=0
Trong chuong trinh sau day chiing ta s€ ma hoa tha tuc nhan véi tén 1a MULTIPLY.
Chuong trinh chinh khong c¢6 nhap xuét , thay vao do ching ta dung DEBUG dé nhap

xuat .

TITLE PGM5-1: MULTIPLICATION BY ADD AND SHIFT
.MODEL SMALL
.STACK 100H
.CODE
MAIN PROC
: thuc hién bang DEBUG . Pit A = AX , B=BX
CALL MULTIPLY
:DX chira két qua
MOV AH,4CH
INT 21H
MAIN ENDP
MULTIPY PROC
; input : AX=A, BX=B, AX va BX c¢6 gia tri trong khoang 0...FFH
; output : DX=két quia
PUSH AX
PUSH BX
XOR DX,DX
REPEAT:
- Néu Isb cta B =1
TEST BX,1;lIsb=1?
JZ END _IF ; khong , nhay dén END_IF
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; thi
ADD DX,AX ; DX=DX+AX
END_IF:
SHL AX,1 ; dich trai AX 1 bit
SHR BX,1 ;dich phai BX 1 bit
; cho dén khi BX=0
JNZ REPEAT ; néu BX chua bang 0 thi lap
POP BX ; ly lai BX
POP AX ; liy lai AX
RET ; tra diéu khién cho chuong trinh chinh
MULTIPLY ENDP
END MAIN
Sau khi dich chuong trinh , ¢6 thé dung DEBUG dé chay thir no bang cach cung
cap gia tri ban ddu cho AX va BX .
Dung 1énh U(unassembler) dé xem ndi dung ctia b nhé twong tng véi cac 1énh
hop ngir .
C6 thé xem ndi dung cua stack bang 1énh D(dump)
DSS:F0 FF ; xem 16 bytes trén cung cua stack
Dung 1énh G(go) offset dé chay tirng nhom 1énh tir CS:IP hién hanh
CS:offset .
Trong qua trinh chay DEBUG c¢6 thé kiém tra ndi dung cac thanh ghi . Luu ¥

dic biét dén IP dé xem céach chuyén va tra diéu khién khi goi va thuc hién mét thu tuc .
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Chwong 6 : LENH NHAN VA CHIA

Trong chwong 5 chung ta dd néi dén cac 1énh dich ma ching c6 thé dung dé
nhan va chia voi hé s6 2 . Trong chuong nay chiing ta s& noéi dén cac 1énh nhan va chia
mot sb bat ky .

Qua trinh xir Iy ctia 1énh nhan va chia d6i v6i s6 c6 dau va sé khong dau 1a khac
nhau do d6 c6 1énh nhan c6 dau va 1énh nhan khong diu .

Mot trong nhirng Gng dung thudng ding nhat cta 1énh nhan va chia 14 thuc hién
cac thao tac nhap xuat thap phan . Trong chuong nay chung ta s& viét tha tuc cho nhap
Xuét thap phan ma chiung dugc st dung nhiéu trong cac hoat dong Xuét nhép tur ngoai vi
6.1 Lénh MUL va IMUL
Nhan c6 diu va nhan khong dau

Trong phép nhan nhi phan s6 c¢6 ddu va s6 khong déu phai dugc phan biét mot
cach 16 rang . Vi du chiing ta mudn nhén hai s 8 bit 1000000 va 1111111. Trong dién
dich khong dau , chung 1a 128 va 255 . Tich s6 coa ching 1a 32640 =
0111111110000000b. Trong dién dich c6 du , chiing 1a -128 va -1 . Do d6 tich cia
chdng la 128 = 0000000010000000b .

Vinhan c6 du va khong dau dan dén cac két qua khac nhau nén c6 2 1énh nhan:

MUL ( multiply) nhan khong déu
IMUL ( integer multiply) nhin c6 dau

Céc 1énh nay nhan 2 toan hang byte hodc tir . Néu 2 toan hang byte dwoc nhan
v6i nhau thi két qua 13 mot tir 16 bit .Néu 2 toan hang tir dwoc nhan v6i nhau thi két qua
la mdt double tir 32 bit . Cu phap cua chung 1a :

MUL source ;
IMUL source ;

To4n hang ngudn 13 thanh ghi hodc vi tri nhd nhung khong dugc 1a mot hing
Phép nhan kiéu byte

Dbi véi phép nhan ma toan hang 1a kiéu byte thi

AX=AL*SOURCE ;
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Phép nhén kiéu tir

Dbi véi phép nhan ma toan hang 1a kiéu tir thi
DX:AX=AX*SOURCE

Anh huong cua cac 1¢nh nhan 1€n cac co .

SF,ZF ,AF,PF : khong xac dinh
sau Iénh MUL CF/OF

sau 1énh IMUL CF/OF

= 0 néu nira trén cta két qua(DX) bang 0

=1 trong cac trudong hop khac

= 0 ncu ntra trén cua ket qua co bit dau giong nhu

bit ddu ctia ntra thap .

= 1 trong cac truong hop khac

Sau day chiing ta s& liy vai vi du .
Vidu I : Gia s raing AX=1 va BX=FFFFh

INSTRUCTION | Dec product | Hex Product DX AX CE/QOF
MUL BX 03535 O000FEEFE 0000 FFFF 0
IMUL BX -1 FFEFFFEE FFEF FFEF 0
Vidu?2: Giad su rﬁng AX=FFFFh va BX=FFFFh
INSTRUCTION | Dec product | Hex Product DX AX CE/OF
MUL BX 4204836225 FFFE0DO1 FFFE 0001 L
IMUL BX 1 00000001 00000 0001 0
Vidu 3 : Gia sir ring AX=0FFFh
INSTRUCTION | Dec product | Hex Product DX AX CE/OF
MUL AX 16769025 O0FFEQOD1 00FF E001 1
IMUL AX 16769025 00FFEQO1 00FF E001 L
Vidu4: Gid st rﬁng AX=0100h va CX=FFFFh
INSTRUCTION | Dec product | Hex Product DX AX CE/OF
MUL CX 16776960 O0FFFEO0 O0FF FFOO L
IMUL CX -256 FFFFFFOD FFFF FFO0 0
Vidu 5 : Gia st ring AL=80h va BL=FFh
INSTEUCTION | Dec product | Hex Product AH AL CF/OF
MUL BL 128 JEE0 7F 30 1
INMUL EL 128 0080 00 30 1
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6.2 Ung dung don gian cta Iénh MUL va IMUL
Sau day chung ta s& ldy mot s6 vi du minh hoa viéc sir dung 1énh MUL va IMUL
trong chuong trinh .
Viduy 1 : Chuyén doan chuong trinh sau trong ngdn ngit cap cao thanh mi hop
ngit : A = 5xA -12xB . Gia st rang A va B 1a 2 bién tir va khong xay ra sy tran .
Code :
MOV AX,5; AX=5
IMUL A ; AX=5xA
MOV A,AX ; A=5xA
MOV AX,12 ; AX=12
IMUL B ; AX=12xB
SUB A AX ; A=5xA-12xB
ViDu 2 : viét thi tuc FACTORIAL dé tinh N! cho mét s6 nguyén duong . Thu
tuc phai chira N trén CX va tra vé N! trén AX . Gia st khong c0 tran .
Gidi : Dinh nghia cta N! la
N!'= 1 néu N=1
= N x (N-1)x (N-2) x...x 1 néu N>1

Thuét toan dé tinh N! nhu sau :
Product =1
Term=N
FOR N times DO
Product = product x term
term=term -1
ENDFOR
Code :
FACTORIAL PROC
; computes N!
; input : CX=N
; output : AX=N!
MOV AX,1; AX=1
MOV CX,N ; CX=N
TOP:
MUL CX ; Product = product x term
LOOP TOP;
RET
FACTORIAL ENDP
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6.3 Lénh DIV va IDIV

Ciing nhu 1€nh nhan , c6 2 1énh chia DIV va IDIV cho ) khong dau va cho sb
¢ déu . Cu phap cua ching 13

DIV divisor

IDIV divisor
Toan hang byte

Lénh chia toan hang byte s& chia sd bi chia 16 bit ( dividend) trén AX cho sd
chia ( divisor) 1a 1 byte . Divisor phai 1a 1 thanh ghi 8 bit hodc 1 byte nhé . Thuong sb &
trén AL con sb du trén AH .
Toan hang tir

Lénh chia toan hang tir s& chia s6 bi chia 32 bit ( dividend) trén DX:AX cho sd
chia (divisor) 1a 1 tir . Divisor phai 1a 1 thanh ghi 16 bit hodc 1 tir nhé . Thuong sb &
trén AX con s6 du trén DX .

Anh hudng cua cac co : cac cd ¢o trang thai khong xac dinh .
Divide Overflow

Khi thyc hién phép chia két qua cothé khong chira hét trén AL hodc AX néu sd
chia bé hon rat nhiéu so véi s6 bi chia . Trong truong hop ndy trén man hinh s& xuit
hién thong bao : “ Divide overflow”

Vidu 1 : Gid st DX = 0000h , AX = 0005h va BX = 0002h

Instruction Dec Quotient | Dec Remainder AX DX
DIV BX 2 l 0002 0001
IDIV BX 2 | 0002 0001

Vidu 2 : Gia st DX = 0000h , AX = 0005h va BX = FFFEh

Instruction Dec Quotient | Dec Remainder AX DX
DIV BX 0 3 D000 0005
IDIV BX -2 1 FFFE 0001

Vidu 3 : Gid st DX = FFFFh, AX = FFFBh va BX = 0002h

Inztruction Dec Quotient Dec Remainder AX DX
IDIV BX -2 -1 FFFE FFFF
DIV BX OVERFLOW

Vidu 4 : Gia st AX =00FBh va BL = FFh

Inztruction Dec Quotient Dec Remainder AX DX
DIV EL 0 251 FB 00
IDIV BL OVERFLOW
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6.4 M6 rong dau ciia so bi chia
Phép chia véi toan hang tir

Trong phép chia véi toan hang tir , s6 bi chia phai dat trén DX:AX ngay ca khi s6 bi
chia c6 thé dat trén AX . Trong trudng hop ndy , can phai stra soan nhu sau

v' DBdi véi lénh DIV , DX phai bi xo04

v Dbi véi 1énh IDIV , DX phai dugc md rong dau ciia AX . Lénh CWD ( Convert

Word to Doubleword ) s€ thuc hién vi¢c nay .
Vidu : Chia -1250 cho 7

MOV AX,-1250 - AX=-1250

CWD ; MO rong dau cua AX vao DX

MOV BX,7 ; BX=7

IDIV BX ; chia DX:AX cho BX , két qua trén AX , s6 du
trén DX

Phép chia véi toan hang byte
Trong phép chia véi toan hang byte , s6 bi chia phai dit trén AX ngay ca khi sb bi
chia c6 thé dat trén AL . Trong truong hop ndy , can phai stra soan nhu sau
> Doi voi lénh DIV , AH phai bi xo4
> Dbi voi 1énh IDIV , AH phai duoc mé rong dau cua AL . Lénh CBW ( Convert
Byte to Doublebyte ) s€ thuc hién viéc nay .
Vidu : Chia mot sb c6 dau trong bién byte XBYTE cho -7

MOV AL, XBYTE : AL giir s6 bi chia

CBW ; MO rong diu cia AL vao AH

MOV BL,-7 ; BX=-7

IDIV BL : chia AX cho BL , két qua trén AL , s6 du
; trén AH

Khong ¢6 ¢ nao bi anh huong baoi 1énh CWD va CBW .
6.5 Thii tuc nhap xuét s6 thap phan

Mac du trong PC tat ca s liéu duoc bidu didn dudi dang binary . Nhung viéc
bidu dién dudi dang thap phan s& thudn tién hon cho ngudi ding . Trong phan nay
chiing ta s& viét cac thu tuc nhap xudt s6 thap phan .

Khi nhap s6 liéu , néu chung ta go 21543 chéng han thi thuc chat la ching ta go
vao mot chudi ky tu , bén trong PC , chung dugc bién ddi thanh cac gia tri nhi phan
tuong duong cia 21543 . Nguoc lai khi xuit sb liéu , ndi dung nhi phan cia thanh ghi
hodc vi tri nhd phai duoc bién dbi thanh mot chudi ky ty bidu dién mot s thap phan

trude khi ching dugce inra .
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Xuit s6 thip phin ( Decimal Output)

Chiing ta s& viét mot tha tuc OUTDEC dé in ndi dung ciia thanh ghi AX nhu 1a
modt s nguyén thip phan c6 diu . Néu AX>0 ,OUTDEC s& in ndi dung cia AX dudi
dang thap phan . Néu AX<0 , OUTDEC s& in dau trir (-) , thay AX = -AX ( d6i thanb s
duong ) 10i in s dwong nay sau diu trir (-). Nhu vdy 14 trong ca 2 trudng hop ,
OUTDEC s in gia trj thap phan twong duong cia mot s6 duong . Sau day 1a thuat toan :

Algorithm for Decimal Output

1. IF AX <0/ AX hold output value /
. THEN
. PRINT a minus sign
. Replace AX by its two’s complement
.END_IF
. Get the digits in AX’s decimal representation
7. Convert these digits to characters and print them .

D¢ hiéu chi ti€t budc 6 can phai lam viéc gi , ching ta gid st rang ndi dung cua AX la

N O A~ WO N

mot s6 thap phan , vi du 24618 thap phan . Co thé lay cac digits thap phan cua 24618
bang cach chia lap lai cho 10d theo thu tuc nhu sau :
Divide 24618 by 10 . Qoutient = 2461 , remainder = 8
Divide 2461 by 10 . Qoutient = 246 , remainder =1
Divide 246 by 10 . Qoutient = 24 , remainder = 6
Divide 24 by 10 . Qoutient = 2 , remainder = 4
Divide 2 by 10 . Qoutient = 0, remainder = 2
Cac digits thu dugc bang cach lay cac sb du theo trat tu nguoc lai .
Budc 7 cua thuét toan co thé thuc hién béng vong FOR nhu sau :
FOR count times DO
pop a digit from the stack
convert it to a character
output the character
END_FOR
Code cho thu tuc OUTDEC nhu sau :
OUTDEC PROC
; Print AX as a signed decimal integer
; input : AX
; output : none
PUSH AX ; save registers
PUSH BX
PUSH CX
PUSH DX
; IF AX<0
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OR AX,AX; AX<07?
JGE @END _IF1; NO, AX>0
; THEN
PUSH AX ; save AX
MOV DL,’-’ ; GET -’
MOV AH,2
INT 21H ; print -’
POP AX; get AX back
NEG AX ; AX =-AX
@END _IF1:
; get decimal digits
XOR CX,CX ; clear CX for counts digit
MOV BX,10d ; BX has divisor
@REPEAT1:
XOR DX,DX; clear DX
DIV BX ; AX:BX ; AX = goutient , DX= remainder
PUSH DX ; push remainder onto stack
INC CX; increment count
;until
OR AX,AX ; goutient = 0?
JNE @REPEATL ; no keep going
; convert digits to characters and print
MOV AH,2 ; print character function
; for count times do
@PRINT_LOORFP:
POP DX ; digits in DL
OR DL,30h ; convert digit to character
INT 21H ; print digit
LOOP @PRINT_LOOP
.end_for
POP DX ; restore registers
POP CX
POP BX
POP AX
RET
OUTDEC ENDP
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Toan tir gia INCLUDE

Chung ta c6 thé thay d6i OUTDEC bang cach dit né bén trong mot chuong trinh
ngin va chay chwong trinh trong DEBUG . Pé dua thi tuc OUTDEC vao trong chuong
trinh ma khong can gd nd , chung ta dung toan tir gia INCLUDE véi ct phap nhu sau :

INCLUDE filespec
& day filespec dung dé nhan dang tap tin ( bao gdbm ca duong dan ctiia nd ) .

Vi du tap tin chita OUTDEC 1a PGM6_1.ASM & 6 A: . Chiing ta c6 thé viét :
INCLUDE A:\PGM6_1.ASM

Sau ddy la chuong trinh dé test thi tuc OUTDEC

TITLE PGM6_2 : DECIMAL OUTPUT

.MODEL SMALL

.STACK 100h

.CODE

MAIN PROC
CALL OUTDEC
MOV AH,4CH
INT 21H

MAIN ENDP

INCLUDE A:\PGM6_1.ASM
END MAIN

Sau khi dich , chiing ta duing DEBUG nhap sé liéu va chay chuong trinh .
Nhap Thap phan ( Decimal input)

Dé nhap sb thap phan chung ta can bién d6i mot chudi cac digits ASCII thanh
bifu dién nhj phan ciia mot sb nguyén thap phan . Ching ta s& viét tha tuc INDEC dé
lam viéc nay .

Trong thi tuc OUTDEC chung ta chia 1ap cho 10d . Trong tha tuc INDEC chuing
ta s€ nhan lap voi 10d .

Decimal Input Algorithm

Total =0

read an ASCII digit

REPEAT
convert character to a binary value
total = 10x total +value
read a chracter

UNTIL chracter is a carriage return

Vi du : néu nhap 123 thi xir 1y nhu sau :
total = 0
read ‘1’

convert ‘1’ to 1
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total = 10x 0 +1 =1
read 2’
convert 2’ to 2
total = 10x1 +2 =12
read ‘3’
convert ‘3’ to 3
total = 10x12 +3 =123
Sau day chung ta s& xay dung thil tuc INDEC sao cho né chip nhan dugc cac sb
thap phan c6 dau trong ving - 32768 dén +32767 ( mdt tir ) . Chuong trinh s& in ra mot
dau “?” @ nhic nguoi dung gd vao diu + hoidc - , theo sau dola mot chudi cac digit va
két thuc 13 ky ty CR . Néu ngudi dung gd vao mot ky tu khong phai 1a 0 dén 9 thi tha
tuc s& nhay xudng dong mdi va bat dau lai tir diu . Vi nhitng yéu cau nhu trén day tha
tuc nhap thap phan phai viét lai nhu sau :
Print a question mask
Total =0
negative = false
Read a character
CASE character OF
‘-’ : negative = true
read a chracter
4o
read a charcter
END_CASE
REPEAT
IF character not between ‘0’ and ‘9’
THEN
goto beginning
ELSE
convert character to a binary value
total = 10xtotal + value
IND_IF
read acharacter
UNTIL character is a carriage return
IF negative = true
then
total = - total
END_IF
Thu tuc ¢6 thé ma hod nhu sau ( ghi vao dia A : v6i tén 1a PGM6_2.ASM) INDEC
PROC
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; read a number in range -32768 to +32767
; input : none
; output : AX = binary equvalent of number
PUSH BX ; Save regiter
PUSH CX
PUSH DX
; print prompt
@BEGIN:
MOV AH,2
MOV DL,’?
INT 21h ; print *?°
;total = 0
XOR BX,BX ; CX holds total
; negative = false
XOR CX,CX ; cx holds sign
; read a character
MOV AH,1
INT 21h; character in AL
; CASE character of
CMP AL,’-’ ; minus sign
JE @MINUS
CMP AL,’+’ ; Plus sign
JE @PLUS
JMP @REPEAT2 ; start processing characters
@MINUS:
MOV CX,1
@PLUS:
INT 21H
@REPEAT2:
; if character is between ‘0’ to ‘9’
CMP AL,’0’
JNGE @NOT_DIGIT
CMP AlL,’9’
JNLE @NOT_DIGIT
; THEN convert character to digit
AND AL,000FH ; convert to digit
PUSH AX ; save digit on stack
; total =10x total + digit
MOV AX,10
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MUL BX ; AX= total x10
POP BX ; Retrieve digit
ADD BX,AX ; TOTAL = 10XTOTAL + DIGIT
;read a character
MOV AH,1
INT 21h
CMP AL,0DH
JNE @REPEAT
; until CR
MOV AX,BX ; restore total in AX
; If negative
OR CX,CX ; negative number
JE @EXIT ; no exit
;then
NEG AX
;end_if
@EXIT:
POP DX
POP CX
POP BX
RET
; HERE if illegal character entered
@NOT_DIGIT
MOV AH,2
MOV DL,0DH
INT 21h
MOV DL,0Ah
INT 21h
JMP @BEGIN
INDEC ENDP
TEST INDEC
C6 thé test thu tuc INDEC bang cach tao ra mot chuong trinh ding NDEC cho
nhép thap phan v4 OUTDEC cho xuét thap phan nhu sau :
TITLE PGM6_4.ASM
.MODEL SMALL
.STACK 100h
.CODE
MAIN PROC
; input @ number
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CALL INDEC
PUSH AX ; save number
: move cursor to a new line
MOV AH,2
MOV DL,0DH
INT 21h
MOV DL,0Ah
INT 21H
;output a number
POP AX
CALL OUTDEC
; dos exit
MOV AH,4CH
INT 21H
MAIN ENDP
INCLUDE A:\PGM6_1.ASM ; include outdec
INCLUDE A:\PGM6-2.ASM ; include indec
END MAIN

Chwong 7: MANG VA CAC CHE PO PIA CHI
Trong chuong nay ching ta s& d& cdp dén mang mot chiéu va cac k¥ thuat xu ly
mang trong Assembly . Phan con lai ciiachwong nay sé trinh bay cac ché d¢ dia chi.
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7.1 Mang mét chiéu

Mang mot chiéu 1a mot danh sach cac phén tir cung loai va co trat ty . Co trat ty
c6 nghia 1& c6 phan tir thir nhat , phan tir thir hai , phan tir thr ba ... Trong toan hoc , néu
A 12 mot mang thi cac phan tir ciia mang duoc dinh nghia 1AA[1},
A[2], A[3} ... Hinh v& 1a duéi day 1a mang A c6 6 phan tir .

Index
1 All]
2 Al2]
3 Al3]
4 Al4]
3 AlS]
3] Al6B]

Trong chuong 1 chung ta d3 dung toan tir gia DB va DW dé khai bio mang
byte va mang tir . Vi du, mot chudi 5 ky tu ¢ tén 1a MSG
MSG DB  ‘abcde’
hodc mot mang tir W gdm 6 s6 nguyén ma gia tri ban dau cua ching 1a
10,20,30,40.50 va 60
w Dw  10,20,30,40,50,60
Dia chi cua bién mang goi 1a dia chi co s ciia mang ( base address of the array)
. Trong mang W thi dia chi co s& 1a 10 .Néu dia chi offset cia W 1a 0200h thi trong b

nhd mang 6 phan tir noi trén s€ nhu sau :

Offset address Symbolic address Decimal content
0200h w 10
0202h W+2h 20
0204h W-+4h 30
0206h W+6h 40
0208h W+8h 50
020Ah W+Ah 60

Toan tir DUP ( Duplicate)

C6 thé dinh nghia mdt mang ma cac phan tir ciia n6 ¢b cung mot gia tri ban dau
bang phép DUP nhu sau :

repeat_count DUP ( value)
lap lai mot s6 ( VALUE) n lan ( n = repeat_count)

Vidu:

GAMMA DW 1 00 DUP (0) ; tao mot mang 100 tir ma gia tri ban dau 1a 0

DELTA DB 212 DUP (?) ; tao mOt mang 212 byte gia tri chua xac

dinh
DUP ¢6 thé léng nhau, vidu :
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LINE DB 5,4,3 DUP (2, 3 DUP (0) ,1)
tuong duong véi :
LINE DB 5,4,2,0,0,0,1,2,0,0,0,1,2,0,0,0,1
Vi tri cic phan tir ciia mdt mang
Dia chi cia mdt phan tr cia mang c6 thé duoc xac dinh bang cach cong mot
hang s6 v&i dia chi co s . Gia sir A 1a mot mang va S chi ra sd byte cia mot phan tir
ctia mang ( S=1 d6i véi mang byte va S=2 ddi vi mang tir ) . Vi tri ctia cac phn tir ciia

méang A c6 thé tinh nhu sau :

Position Location

1 A

2 A+1xS

3 A+2XxS

N A+(N-1)xS

Vidu : Trao dbi phan tir thir 10 va thir 25 ctia mang tir W .
Phan tr thir 10 1a W[10] ¢6 dia chi 1a W+9x2=W+18
Phan tr thir 25 1a W[25] ¢6 dia chi 1a W+24x2=W-+48
Vi vay c6 thé trao d6i chung nhu sau :
MOV AX,W+18 ; AX = W[10]
XCHG W+48,AX ; AX= W[25]
MOV W+18, AX ; complete exchange
7.2 Cac ché @9 dia chi (addressing modes)
Céch thuc chi ra toan hang trong 1énh goi Ia ché do dia chi . Cac ché do dija chi
thuong dung la :
> Ché @6 dia chi bang thanh ghi ( register mode) : toan hang la thanh ghi
» Ché do dia chi tire thoi ( immediate mode) : toan hang 1a héng )
» Ché do dia chi truc tiép ( direct mode) : toan hang la bién
Vidu:
MOV AX,0 ; AX la register mode con 0 la immediate mode
ADD ALPHA,AX ; ALPHA la direct mode
Ngoaira con co 4 ché d6 dia chi khac 1a :
Ché d6 dia chi gian tiép bang thanh ghi ( register indirect mode )
Ché d6 dia chi co s ( based mode)
Ché d6 dia chi chi s6 ( indexed mode)
Ché d¢ dia chi chi sb so s¢ ( based indexed mode)
7.2.1 Ché @ dia chi gian tiép bang thanh ghi

YV V V

Y
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Trong ché d6 dia chi gian tiép bang thanh ghi, dia chi offset ctia toan hang dwoc
chura trong 1 thanh ghi . Chung ta noi ring thanh ghi 1a con tr6 ( pointer) ctia vi tri nhd .
Dang toan hang 13 [register]. Trong d6 register 1a cac thanh ghi BX, SI, DI , BP. Déi
v6i cac thanh ghi BX , ST, DI thi thanh ghi doan 1a DS . Con thanh ghi doan cua BP 1a
SS.

Vi du : gia str rang SI = 100h va tir nhé tai dia chi DS:0100h c¢6 ndi dung 1a
1234h . Lénh MOV AX,[SI] s& copy 1234h vao AX .

Gia sir rang ndi dung cac thanh ghi va ndi dung ctia bd nhé tuwong tng 1a nhu

sau:
Thanh ghi | ndi dung offset néi dung bo nhd
AN 1000k 1000h 1BACH
51 2000h 2000h 20FFh
DI 3000h 3000h 031Dh
Vidu I:
Hay cho biét 1énh nao sau déy 1a hop 1y , offset ngudn va két qua cta cac
1énh hop 1y .

a. MOV BX,[BX]
b. MOV CX,[SI]
c. MOV BX,[AX]
d. ADD [SI],[DI]
e. INC [DI]
Chuong 7 : Mang va cac ché d6 dia chi 83

Lo giai :
Source offset Result
a. 1000h 1BACh
b. 2000h 20FFh
C. illegal source register ( must be BX,SI,DI)
d. illegal memory-memory add
e. 3000h 031Eh

Vidu 2 : Viét doan ma dé cong vao AX 10 ph'?ln tir cua mot mang W dinh
nghia nhu sau :
W DW  10,20,30,40,50,60,70,80,90,100
Gidi :
XOR AX,AX ; xod AX
LEA SILW ; SI tr6 téi dia chi co s& ( base) cia mamg W .
MOV CX,10 ; CX chué sb phén tir ciia méng
ADDITION:
ADD AX,[SI] ; AX=AX + phan ttr thir nhit
ADD SI,2 ; tang con tr6 1én 2
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LOOP ADDITION ; lap
Vidu 3 : Viét tha tuc dé dao ngugc mot mang n tur . Diéu nay c6 nghia la phﬁn
tir thir nhat s& d6i thanh phan tir thtr n , phan tir tht hai s& thanh phan tir tha n-1 ...
Chung ta s& dung SI nhu 14 con tro cia mang con BX chira s6 phan tir ctia mang ( n tir)
Giai : SO 1an trao doi 1a N/2 1an . Nhé rang phan tir thtt N cia mang c6 dia chi
A+2x(N-1)
Poan ma nhu sau :
REVERSE PROC
; iInput: SI= offset of array
: BX= number of elements
; output : reverse array
PUSH AX ; cit cac thanh ghi
PUSH BX
PUSH CX
PUSH SI
PUSH DI
: DI chi t6i phan tir thir n
MOV DI,SI ; DI tr6 t&i tir thir nhat
MOV CX,BX ; CX=BX=n : s phan ti
DEC BX ; BX=n-1
SHL BX,1 ;BX=2x(n-1)
ADD DI,BX ;DI = 2x(n-1) + offset ctia mang : chi t&i phan tir
; thirn
SHR CX,1 ;CX=n/2 : s6 lan trao doi
: trao doi cAc phan tur
XCHG_LOOFP:
MOV AX,[SI] ; liy 1 phan tir & nira thdp ctia mang
XCHG AX,[DI] ; dua nd lén ntra cao ciia mang
MOV [SI],AX ; hoan thanh trao doi
ADD SI,2 ; SI chi t&i phan tir tiép theo ctia mang
SUB DI,2 ; DI chi t6i phan tir thi n-1
LOOP XCHG_LOOP
POP DI
POP SI
POP CX
POP BX
POP AX
RET
REVERSE ENDP
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7.2.2 Ché dp dia chi chi s6 va co sé
Trong cac ché d6 dia chi nay , dia chi offset ctia toan hang c6 dugc béng cach
cong mot sd goi 1a displacement v6i ndi dung ctia mot thanh ghi .
Displacement c6 thé 1a :
> dia chi offset ciia mot bién , vi du A
> mot hang ( Am hodc duong ), vi dy -2
> dia chi offset ctia mot bién cong véi mot hing s6 , vi du A+4
Ci phap ctia mot toan hang c6 thé 1a mot trong cac kiéu tuong duong sau :
[ register + displacement]
[displacement + register]
[ register]+ displacement
[ displacement]+ register
displacement[register]
Cac thanh ghi phai la BX , SI, DI ( dia chi doan phai la thanh ghi DS) va BP (
thanh ghi SS chira dia chi doan )
Ché d6 dia chi dugc goi la co s6 ( based) néu thanh ghi BX( base register) hoic
BP ( base pointer) duoc dung .
Ché d6 dia chi duoc goi 1a chi sd ( indexed) néu thanh ghi SI( source index)
hodc DI ( destination index) dugc dung .
Vidu : Gia st rang W 13 mang tir va BX chué 4 . Trong 1énh
MOV AX,W[BX}
displacement 1a dia chi offset ctia bién W . Lénh nay sé& di chuyén phan tir c6 dia chi
W+4 vao thanh ghi AX . Lénh nay ciing c6 thé viét dudi cac dang twong dwong sau :
MOV AX, [W+BX]
MOV AX, [BX+W]
MOV AX, W+[BX]
MOV AX, [BX]+W
Lay vi du khac , gia str rang SI chira dia chi cia mang tir W . Trong lénh
MOV AX,[SI+2]
displacement 14 2 .Lénh nay sé& di chuyén ndi dung ctia tir nhé W+2 t6i AX .
Lénh nay ciing c¢6 thé viét dudi cac dang khac :
MOV AX,[2+SI]
MOV AX,2+[SI]
MOV AX,[SI]+2
MOV AX,2[SI]
V6i ché do dia chi co s¢ c6 thé viét lai code cho bai toan tinh tong 10 phan tir
ciia mang nhu sau :
XOR AX,AX ; xoa AX
XOR BX,BX ; x04a BX ( thanh ghico s¢)
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MOV CX,10 ; CX= s6 phén tir =10
ADDITION:
ADD AX,W[BX} ; sum=sum+element
ADD BX,2 ; tro t&i phan tir thir hai
LOOP ADDITION
Vi du : Gia st ring ALPHA duoc khai bao nhu sau :
ALPHA DW  0123h,0456h,0789h,0ADCDH
trong doan duoc dia chi boi DS va gia st rang :
BX =2 [0002]= 1084h
SI=4 [0004]= 2BACh
DI=1
Chi ra cac 1énh ndo sau day 1a hop 1¢, dia chi offset ngudn va s6 dugc chuyén .
a. MOV AX,[ALPHA+BX]
b. MOV BX,[BX+2]
d. MOV AX,-2[SI]
e. MOV BX,[ALPHA+3+Dl]
f. MOV AX,[BX]2
g. MOV BX,[ALPHA+AX]

Giai :
Source offset Number moved
a. ALPHA+2 0456h
b. 2+2 2BACh
c. ALPHA+4 0789h
d. -24+4=+2 1084h
e. ALPHA+3+1=ALPHA+4 0789h
d. illegal form source operand ..[BX]2
g. illegal ; thanh ghi AX la khong dugc phép

Vi du sau day cho théy mdt mang dugc xu ly nhu thé nao bai ché d6 dia chi chi
sO Vi co SO .
Vi du : Boi cac ky tu viét thuong trong chudi sau thanh ky ty viét hoa .
MSG DB ‘cotylolotica’
Gidi :
MOV CX,17 ; sb ky tu chuira trong CX=17
XOR SI,SI ; SI chi s6 cho ky tur
TOP:
CMP MSGISI], ¢’ ; blank?
JE NEXT ; yes, skip
AND MSGISI],0DFH ; d6i thanh chit hoa
NEXT:
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INC SI ; chi s6 ky tu tiép theo
LOOP TOP ; lap
7.2.3 Toan tir PTR va toan tir gia LABEL
Trong cac chuong trude ching ta da biét rang cic toan hang ciia mot 1énh phai
cung loai , tirc 1 cting 14 byte hodc cung 13 tir Néu mot toan hang 1a hang s6 thi ASM s&
chuyén chiing thanh loai twong ng vdi toan hang kia . Vi du , ASM s& thuc hién 1énh
MOV AX,1 nhu 1a 1énh toan hang tir . Tuong ty , ASM s€ thuc hién Iénh MOV BH,5
nhu 1a 1énh byte . Tuy nhién , 1énh
MOV [BX],1 14 khong hop 1& vi ASM khong biét toan hang chi bai thanh ghi
BX 1a toan hang byte hay toan hang tir . C6 thé khic phuc diéu nay bang toan tir PTR
nhu sau :
MOV BYTE PTR [BX],1 ; toan hang dich 1a toan hang byte
MOV WORD PTR [BX],1 ; toan hang dich 1a toan hang tur
Vi duy : Thay ky tu t thanh T trong chudi duoc dinh nghia b :
MSG DB ‘this is a message’
Cach 1: Dung ché d6 dia chi gian tiép thanh ghi :
LEA SI,MSG ; SI tré t6i MSG
MOV BYTE PTR [SI],’T’ ; thay t bang T
Céch 2 : Dung ché d6 dia chi chi sb :
XOR SI,SI ; xo4 Sl
MOV MSGISI],’T * ; thay t bdi T
O day khong can dung PTR vi MSG 1a bién byte .
N6i chung toan tir PTR duoc dung dé khai bao loai ( type) cua toan hang . CU
phap chung ctia né nhu sau:
Type PTR address_expression
Trong d6 Type : byte , word , Dword
Addres_expression : la cac bién d3 duge khai bao béi DB,DW, DD .
Vi du chiing ta c¢6 2 khai bao bién nhu sau :
DOLLARS DB 1AH
CENTS DB 52H
va chiing ta mubn di chuyén DOLLARS vao AL , di chuyén CENTS vao AH chi bang
mot [€énh MOV duy nhét . Co thé dung lénh sau :
MOV AX, WORD PTR DOLLARS ; AL=DOLLARS va AH=CENTS
Toan tir gia LABEL
C6 mdt cach khac dé giai quyét van dé xung dot vé loai toan hang nhu trén bang
cach dung toan tir gia LABEL nhu sau day :
MONEY LABEL WORD
DOLLARS DB 1AH
CENTS DB 52H
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Céc lénh trén ddy khai bao bién MONEY Ia bién tir véi 2 thanh phan la
DOLLARS va CENTS . Trong d6 DOLLRAS c¢6 cung dia chi vdi MONEY . Lénh
MOV AX, MONEY
Tuong duwong véi 2 1énh :
MOV AL, DOLLARS
MOV AH, CENTS

Vidu : Gia str rang so0 liéu dugc khai bao nhu sau :

.DATA
A DW  1234h
B LABEL BYTE
D W 5678h
C LABEL WORD

Cl DB  9Ah
C2 DB 0Obch
Hay cho biét cac 1énh nao sau day 1a hop 18 va két qua cta 1énh .
a. MOV AX,B
b. MOV AH,B
c. MOV CX,C
d. MOV BX,WORD PTR B
e. MOV DL,WORD PTR C
f. MOV AX, WORD PTR C1
Giai :
a. khong hop 1€
b. hop 1€, 78h
c. hop 1¢, 0BC9AI
d. hop I¢, 5678h
e. hop 1€, 9Ah
f. hop 1¢ , 0BC9AI
7.2.4 Chiém doan ( segment override)
Trong ché d6 dia chi gian tiép bang thanh ghi , cac thanh ghi con tré BX,SI hoic
DI chi ra dia chi offset con thanh ghi doan 1a DS . Ciing ¢ thé chi ra mot thanh ghi
doan khac theo ct phap sau :
segment_register : [ pointer_register]
Vidy : MOV AX, ES:[SI]
néu SI=0100h thi dia chi ciia toan hang nguén 1a ES:0100h
Viéc chiém doan cling co thé dung véi ché do dia chi chi s6 va ché d6 dia chi co s6 .
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7.2.5 Truy xuit doan stack
Nhu ching ta da noi trén day khi BP chi ra mt dia chi offset trong ché dd dia chi gian
tiép bang thanh ghi , SS s& cung cap sb doan . Didu nay c6 nghia 1a c6 thé dung dung
BP dé truy xudt stack .
Vi duy : Di chuyén 3 tir tai dinh stack vao AX,BX,CX ma khong lam thay d6i noi dung
cua stack .
MOV BP,SP ; BP chi tdi dinh stack
MOV AX,[BP] ; copy dinh stack vao AX
MOV BX,[BP+2] ; copy tir thir hai trén stack vao BX
MOV CX,[BP+4] ; copy tu thir ba vao CX
7.3 Sap xép s6 li¢u trén mang
Viéc tim kiém mot phan tir trén mang s& dé dang néu nhu mang duoc sap xép (
sort) . Dé sort mang A gdm N phan tir ¢6 thé tién hanh qua N-1 budc nhu sau :
Budc 1: Tim s6 16n nhét trong s cac phan tir A[1]...A[N] . Gan s 16n nhat
cho A[N] .
Budc 2 : Tim s 16n nhat trong cac s A[1]...A[N-1]. Gan s6 16n nhat cho
A[N-1}

Budc N-1 : Tim s6 16n nhat trong 2 s6 A[1] va A[2}. Gan s6 16n nhat cho
Al2}

Vidu : gid st rang mang A chira 5 phan tir 1a cac s6 nguyén nhu sau :

Pozition 1 2 3 4
initial 21 5 la 40 7
buide L 21 3 16 7 40
buide 2 7 5 16 21 40
budc 3 7 3 16 21 40
buide 4 5 7 16 21 40

Thuat toan
i =N
FOR N-1 times DO
find the position k of the largest element among A[1]..A[i]
Swap A[i] and A[K] ( uses procedure SWAP )
i=i-1
END_FOR
Sau day la chuong trinh dé sort cac phan trong md mang . Chung ta s& dung thii tuc
SELECT dé chon phan tir trén mang . Thii tuc SELECT s& goi tha tuc SWAP dé sip
xép . Chuong trinh chinh s& nhu sau :

87



TITLE PGM7_3: TEST SELECT
.MODEL SMALL
.STACK 100H
.DATA
ADB5,2,134
.CODE
MAIN PROC
MOV AX,@DATA
MOV DS,AX
LEA SILA
MOV BX,5 ; s6 phén tir ciia mang chira trong BX
CALL SELECT
MOV AH,4CH
INT 21H
MAIN ENDP
INCLUDE C\ASM\SELECT.ASM
END MAIN
Tap tin SELECT.ASM chura thu tuc SELECT vathu tuc SWAP dugc viét nhu
sau tai C:\\ASM .
SELECT PROC
: sdp xép mang byte
; input: SI = dia chi offset ciia mang
BX= s6 phan tir (n) ciia mang
: output: SI = dia chi offset cia mang da sip xép .
; uses : SWAP
PUSH BX
PUSH CX
PUSH DX
PUSH SI
DECBX;N=N-1
JE END_SORT ; Néu N=1 thi thoat
MOV DX,SI ; cét dia chi offfset cua mang vao DX
; 1ap N-1 lan
SORT_LOOP:
MOV SI,DX ; SI tr6 té1 mang A
MOV CX,BX ; CX = N -1 s6 lan lap
MOV DI,SI ; DI chi t&i phén tir thir nhat
MOV AL,[DI] ; AL chtta phan tir thir nhat
; tim phan tr 16n nhat
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FIND_BIG:
INC SI ; SI tro téi phan tir tiép theo
CMP [SI],AL ; phan tir tiép theo > phén tir thir nhat
ING NEXT ; khong , tiép tuc
MOV DIL,SI ; DI chira dia chi ctia phan tir 16n nhat
MOV AL,[DI] ; AL chira phan tr 16n nht
NEXT:
LOOP FIND_BIG
: swap phan tir 16n nhat v6i phan tir cudi ciing
CALL SWAP
DEC BX ; N=N-1
JNE SORT_LOOP ; lip néu N<>0
END_SORT:
POP SI
POP DX
POP CX
POP BX
RET
SELECT ENDP
SWAP PROC
: d6i chd 2 phan tir cia mang
: input : SI= phan tir thir nhat
: DI = phan tir thir hai
; output : cac phan tir di trao doi
PUSH AX ; cit AX
MOV AL,[SI] ; liy phan tir A[i]
XCHG AL,[DI] ; dat n6 trén A[K]
MOV [SI],AL ; dat A[k] trén A[i]
POP AX; léy lai AX
RET
SWAP ENDP
Sau khi dich chuong trinh , c6 thé dung DEBUG dé chay thir va test két qua .
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7.4 Miang 2 chiéu
Mang 2 chiéu 1a mdt mang cia mot mang , nghia 14 mot mang 1 chiéu ma cac
phan tir cia n6 1a mot mang 1 chiéu khac . C6 thé hinh dung méang 2 chiéu nhu mot ma

tran chit nhat . Vi du mang B gdm c6 3 hang va 4 ¢ot ( mang 3x4) nhu sau :

ROW \ COLUMN 1 2 3 4
1 B[L.1] B[1.2] B[1,3] B[1.4]
2 B[2.1] B[2.2] B[2,3] B[2.4]
3 B[3.1] B[3.2] B[3.53] B[3.4]

Boi vi bo nhé 14 1 chiéu vi vay cac phan tir cia mang 2 chiéu phai duoc luu trix
trén b nhd theo kiéu lan luot . C6 2 cach dugc dung :
> Cach 1 1a Iuu trit theo thir tw dong : trén mang luu trit cac phan tir ciia dong 1 rdi
dén cac phan tir coa dong 2 ...
> Cach 2 14 luu trit theo thi ty cot : trén mang luwu trir cac phan tir cta cot 1 roi dén
cac phan tir ciia cot 2.
Gid su mang B chtra 10,20,30,40 trén dong 1
chura 50,60,70,80 trén dong 2
chua 90,100,110,120 trén dong 3
Theo trat tu hang chung duoc luu trit nhu sau :
B DW  10,20,30,40
DW  50,60,70,80
DW  90,100,110,120
Theo trat tu ¢t chung duoc luu trit nhu sau :
B DWw 10,50,90
DW 20,60,100
Dw 30,70,110
DW 40,80,120

Hau hét cac ngdn ngit cip cao bién dich mang 2chiéu theo trt tw dong .

Trong ASM , chiing ta c6 thé ding mot trong 2 cach :

Néu cac thanh phﬁn ciia mQt hang dugc xtr ly 1an luot thi cach luu trit theo trat
tu hang dugc dung . Nguoc lai thi dung céch luu trir theo trét tu cot .

Xac dinh mt phin tir trén mang 2 chiéu :

Gia st rang mang A gdm MxN phan tir luu tri theo trat tw dong . Goi S 1a d6 16n
clia mot phan tir : S=1 néu phan tir 1a byte , S=2 néu phan tr Ia tir . Dé tim phan tir thir
A[i,j] thi can tim : hang i va tim phan tir thir j trén hang nay . Nhu vAy phai tién hanh
qua 2 budc :

Bude 1: Hang 1 bat dau tai vi tri A . Vi mdi hang c¢6 N phan tir , do d6

Hang 2 bat dau tai A+ NxS .

Hang 3 bat dau tai A+2xNxS .
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Hang tht i bt dau tai A+(i-1)XSxN .
Budc 2: Phan tir thr j trén mot hang cach vi tri dau hang (j-1)xS byte
Tir 2 budc trén suy ra rang trong mang 2 chidu NxM phan tir ma chiing
duoc luu trit theo trat ty hang thi phan tir A[ij] c6 dia chi duoc x4c dinh
nhu sau :
A+((I-1)xN + (j-1))x S (1)
Tuong tu néu lwu trir theo trat ty cot thi phan tir A[1,j] ¢6 dia chi nhu sau :
A+(i-1)+(j--)xM)xS (2)
Vidu : Gia st A 13 mang MxN phan ttr kiéu tir ( S=2) duoc luu trir theo kiéu trat
tu hang . Hoi :
Hang i bit dau tai dia chi ndo ?
Cot j bat dau tai dia chi nao ?
Hai phén tir trén mot c6t cach nhau bao nhiéu bytes
Giai :
Hang i bit dau tai A[i,1] theo cong thirc (1) thi n6 cé dia chi 1a : A+(i-1)XNx2
Cot j bat dau tai A[1,j ] theo cong thirc (1) thi né co dia chi : A+(j-1)x2
Vicé N cot nén 2 phan tir trén cting mot cot cach nhau 2xN byte .
7.5 Ché d¢ dia chi chi sb co sé
Trong ché d6 nay , dia chi offset ctia toan hang 1a tong cua :
1. ndi dung ctia thanh ghi co s¢ ( BX or BP)
2. ndi dung cua thanh ghi chi s6 ( SI or DI)
3. dia chi offset cua 1 bién ( tuy chon)
4. mdt hang am hodc duong ( tuy chon)
Néu thanh ghi BX dugc dung thi DS chua s6 doan cua dija chi toan hang Néu
BP duoc dung thi SS chua s6 doan . Toan hang duoc viét theo 4 cach dudi day:
1. variable[base_register][index_register]
2. [base_register + index_register + variable + constant ]
3. variable [ base_register + index_register + constant]
4. constant [ base _ register + index_register + variable]
Trét tu cta cic thanh phin trong ddu ngodc 1a tuy y .
Viduy, gia sit W 1a bién tir, BX=2 va SI =4 . Lénh
MOV AX, W[BX][SI]
s& di chuyén ndi dung ctia mang tai dia chi W+2+4 = W+6 vao thanh ghi AX
Lénh nay ciing c¢6 thé viét theo 2 cach sau :
MOV AX,[W+BX+SlI]
MOV AX,W[BX+SI]
Ché d6 dia chi chi sb co s& thuong dugc dung dé xir Iy mang 2 chiéu nhu vi du
sau : Gia sur rﬁng A 1a mang 5x7 tir dugc luu trit theo trat ty dong . Viét doan ma dung

ché do dia chi chi so dé :

91



1) x6a dong 3
2) xo04a cot 4
Giai :
1) Dong i bat dau tai A+(i-1)xNx2 . Nhu vdy dong 3 bat dau tai A+(2-1)X7x2 =
A + 28 . C6 thé x6a dong 3 nhu sau :
MOV BX,28 ; BX chi dén dau dong 3
XOR SISI ; SI sé chi muc cot
MOV CX,7 ; CX=sb phan tir cia mot hang
CLEAR:
MOV A[BX][SI],0 ; xoa A[3,1]
ADD SI,2 ; dén cot tiép theo
LOOP CLEAR
2) Cot j bat dau tai dia chi A + (j-1)x2 . Vay cot 4 bat dau tai dia chi A+(4- 1)x2
= A+ 6 . Hai phan tir trén mot cot cach nhau Nx2 byte , & ddy N=7 , vay 2 phan tir cach
nhau 14 byte . C6 thé x6a ¢t 4 nhu sau :
MOV SL6 ; SI chi dén cot 4
XOR BX,BX ; BX chi dén hang
MOV CX,5 ; CX=5 : s6 phan tir trén mot cot
CLEAR:
MOV A[BX][SI],0 ; Xoa A[i,4]
ADD BX,1 ; dén dong tiép theo
LOOP CLEAR
7.6 Ung dung dé tinh trung binh

Gid stt mot 16p gom 5 sinh vién va c6 4 mon thi . Két qua cho bdi mang 2 chiéu

nhu sau :
Tén Sinh TESTIL TEST? TEST3 TEST4
vién
MARY a7 45 08 33
SCOTT 70 56 87 K
GEORGE 2 72 &0 40
BETH 20 67 03 50
SAM T8 76 02 a0

Chiing ta s& viét] chuong trinh tinh diém trung binh cho mdi bai thi . D¢ lam
diéu nay co thé tong theo cot rdi chia cho 5 .
Thuat toan :
1.j=4
2. repeat
3. Sum the scores in column j
4. divide sum by 5 to get average in column j
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5j=j-1
5. Untilj=0
Trong d6 budc 3 ¢6 thé lam nhu sau :
Sum[j]=0
i=1
FOR 5 times DO
Sum[j]= Sum[j]+ Score[i, j]
i=i+1
END_FOR
Chuong trinh ¢6 thé viét nhu sau :
TITLE PGM7_4 : CLASS AVERAGE
.MODEL SMALL
.STACK 100H
.DATA
FIVE DB 5
SCORES DW 67,45,98,33 ; MARY
DW 70,56,87,44 ;SCOTT
DW 82,72,89,40 ;GEORGE
DWw 80,67,,95,50 ; BETH
DW 78,76,92,60 ;SAM
AVG DW 5 DUP (0)
.CODE
MAIN PROC
MOV AX,@DATA
MOV DS,AX
J=4
REPEAT:
MOV SL6 ; SI chi dén cot thir 4
XOR BX,BX ; BX chi hang thir nhat
XOR AX,AX ; AX chira téng theo cot
: Tong diém trén cot j
FOR:
ADD AX , SCORES[BX+SI]
ADD BX,8 ; BX chi dén hang thir 2
LOOP FOR
; end_for
; tinh trung binh c0t j
XOR DX,DX ; x04 phdn cao cta s6 bi chia (DX:AX)
DIV FIVE ; AX = AX/5
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MOV AVG[SI],AX ; cit két qua trén mang AVG
SUB SI,2 ; dén cot tiép
;un til j=0
JNL REPEAT
;DOS EXIT
MOV AH,4CH
INT 21H
MAIN ENDP
END MAIN
Sau khi bién dich chuong teinh c¢6 thé dung DEBUG dé chay va xem két qua
bang 1énh DUMP.
7.7 Lénh XLAT
Trong mot s6 tng dung can phai chuyén sb liéu tir dang nay sang dang khac . Vi
du IBM PC dung ASCII code cho cac ky ty nhung IBM Mainframes dung EBCDIC (
Extended Binary Coded Decimal Interchange Code) . Pé chuyén mot chudi ky tu da
dugc ma hoa bang ASCII thanh EBCDIC , mot chwong trinh phai thay ma ASCII cua
timg ky tu trong chudi thainh ma EBCDIC tuong tng .
Lénh XLAT ( khong c6 toan hang ) duoc dung dé d6i mot gia tri byte thanh mot
gia tri khac chira trong mét bang .
AL phai chira byte can bién doi
DX chtra dia chi offset ciia bang can bién d6i
Lénh XLAT s :
1) cong ndi dung ctia AL voi dia chi trén BX dé tao ra dia chi trong bang
2) thay thé gia tri cuia AL véi gia tri tim thiy trong bang
Vi du, gia st rang ndi dung ctia AL 1a trong viang 0 dén Fh va chung ta mudn
thay n6 bang md ASCII cta sé hex twong duong né , tic 1a thay 6h bang 036h="6",
thay Bh bang 042h="B” . Bang bién di 1a :
TABLE DB 030h,031h, 032h ,033h ,034h, 035h , 036h, 037h,038h,039h
DB 041h, 042h ,043h , 044h, 045h , 046h
Vidu, dé d6i 0Ch thanh “C”, chung ta thuc hién cac 1énh sau :
MOV AL,0Ch ; s6 can bién d6i
LEA BX,TABLE ; BX chua dia chi offset cua bang
XLAT ; AL chira “C”
O day XLAT tinh TABLE + Ch = TABLE +12 va thay thé AL bai 043h . Néu
AL chira mot sb khong & trong khoang 0 dén 15 thi XLAT s& cho mdt gia tri sai .
Vidy : Ma ho4 va gidi ma mot thong di€p mat
Chuong trinh nay s€ :
Nhic nhé ngudi dung nhip vao mot thong diép
M4 ho4 n6 dudi dang khong nhan biét duoc ,

94



In chung ra & dong tiép theo
Dich chiing tré lai dang ban dau rdi in chung & dong tiép theo
Khi chay ct man hinh s€ c6 dang sau :
ENTER A MESSAGE :
DAI HOC DA LAT ; input
OXC BUC OX EXK ; encode
DAI HOC DA LAT ; translated
Thuat toan nhu sau :
Print prompt
Read and encode message
Go to anew line
Print encoded message
go to a new line
translate and print message
TITLE PGM7_5 : SECRET MESSAGE
.MODEL SMALL
.STACK 100H
.DATA
;ALPHABET ABCDEFGHIJKLMNOPQRSTUVWXYZ
CODE_KEY DB 65 DUP ( ’
XQPOGHZBCADEIJUVFMNKLRSTWY’
DB 37 DUP (* ©) ; 128 ky tu ciia bang ma ASCII
CODED DB 80 dup (‘$’) ; 80 ky tu dugc gd vao
DECODE KEY DB 65 DUP (* ),
‘JHIKLQEFMNTURSDCBVWXOPYAZG’
DB 37 DUP (“ )
PROMPT DB ‘ENTER A MESSAGE :’,0DH,0AH,’$’
CRLF DB 0DH,0AH,’$’
.CODE
MAIN PROC
MOV AX,@DATA
MOV DS, AX
: in ddu nhic
MOV AH,9
LEA DX,PROMPT
INT 21H
; doc va ma hoa ky tu
MOV AH,1
LEA BX,CODE KEY ; BX chi t6i CODE_KEY
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LEA DI, CODED ; DI chi téi thong di¢p da ma hoa
WHILE_:
INT 21h ; doc ky tu vao AL
CMP AL,0DH ; c6 phai la ky tu CR
JE ENDWHILE ; dting , dén phan in thong diép da ma hoa
XLAT ; ma hoa ky tu
MOV [DI],AL ; cat ky tu trong CODE
JMP WHILE_ ; xir 1y ky tu tiép theo
: xuéng hang
MOV AH,9
LEA DX,CRLF
INT 21H
; in thong diép da ma hoa
LEA DX,CODED
INT 21H
: xuéng hang
LEA DX,CRLF
INT 21H
; gidi ma thong di€p va in nod
MOV AH,2
LEA BX,DECODE KEY ; BX chtra dia chi bang gidi ma
LEA SI,CODED ; SI chi téi thong di€p da ma hoa
WHILEL:
MOV AL,[SI] ; liy ky tu tir thong diép dd ma hoa
CMP AL.’$’ ; ¢6 phai cudi thong diép
JE ENDWHILEI ; két thic
XLAT ; gidi ma
MOV DL,AL ;dat ky tuy vao DL
INT 21H ; in ky tu
INC SI ; SI=SI+1
JMP WHILEI ; tiép tuc
ENDWHILEL:
MOV AH,4CH
INT 21H
MAIN ENDP
END MAIN
Trong chuong trinh c6 doan s6 lidu véi cac khai bao sau :
; ALPHABET ABCDEFGHIJKLMNOPQRSTUVWXYZ
Cho biét bang chita cai tiéng Anh
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CODE _KEY DB 65 DUP (), * XQPOGHZBCADEIJUVFMNKLRSTWY”
DB 37 DUP (* 9)
Khai bao 128 ky tu ctia bang ma ASCII , trong do6 thur ty cac ky tu hoa la tuy y .
CODED DB 80 dup (‘$”) 80 ky tu duoc gd vao , gia tri ban dau 1a $ dé co thé in
bang ham 9 ngat 21h
DECODE KEY DB 65 DUP (“ ), ‘JHIKLQEFMNTURSDCBVWXOPYAZG’
DB 37 DUP (* 9
Bang giai ma duoc thiét lap theo cach ma hoa , nghia 1a trong phan md hoa
ching ta da ma hoa ‘A’ thanh ‘X’ vi vay khi giai ma ‘X’ phai giai ma thanh ‘A’ ... Cac
ky tu g6 vao khong phai 1a ky tu hoa déu duoc chuyén thanh ky tu trong.
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Gi®i thiéu chung vé hé vi xtr ly
B6 vi xtr Iy Intel 8088/8086

Lap trinh hop ngir cho 8086
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3.2 Cach tao va chay mot chwong trinh hop ngir trén may IBM PC
3.3 Cac cau truc lap trinh co ban thwe hién bang hop ngir

3.4 M6t s6 chwong trinh cu thé
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d 3.1.1 Cu phap cua chwong trinh hop ngir
d 3.1.2 Di¥ lieu cho chwong trinh
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Q 3.1.4 Khung cua mét chwong trinh hop ngiv
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« 3.1 Giéi thiéu khung cua chwong trinh hop ngir
M 3.1.1 Cu phap cua chwong trinh hop ngir



© DHBK 2005 5/Chapter3

- 3.1.1 Cu phap cua chwong trinh hop ngir
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A A
1. (todel smal¥—— Khaj bao kiéu kich thuéc bé nhé
khai bao doan ngin xép

é

bao DB ‘Chuoi da sap xep:’, 10, 13

. r ~ oA
MGB DB ‘a’ , 'y’ , \eld , \mq/ , \yl , VA4 , U’ , B’ , \D’ , \E/ , khal baO doan dll’ llgu

. DB ‘S’
. .Code -
khai bao doan ma lénh
8. MAIN Proc ° .
9. Q@Data ;khoi dau DS

SJo ks Ww

4 by

10. MOV DS, AX 4 a 3 4
11. MOV BX, 10 ;BX: so phan tu cua mang bat dau Chlr()’ng trlnh Chlnh
12. LEA DX, MGB ;DX chi vao dau mang byte
13. DEC BX ;so vong so sanh phai lam
14. LAP: MOV SI, DX ; SI chi vao dau mang
15. MOV CX, BX ; CX so lan so cua vong so
16. MoV DI, SI ;gia su ptu dau la max , -
17. MOV AL, [DI] ;AL chua phan tu max L4 4 W A
18,  Toomx: chu thich bat dau
19. INC SI ;chi vao phan tu ben canh/ 1 ¢
20. cMP [SI], AL ; phan tu moi > max? bang dau ;
21. JNG TIEP ;khong, tim max
22. MOV DI, SI ; dung, DI chi vao max
23. MOV AL, [DI] ;AL chua phan tu max
24. TIEP: LOOP TIMMAX ;tim max cua mot vong so
25. CALL DOICHO ;doi cho max voi so moi
26. DEC BX ;so vong so con lai
27. JNZ LAP ;lam tiep vong so moi
28. MOV AH, 9 ; hien thi chuoi da sap xep
29. LEA DX, Tbao
30. INT 21H
31. MOV AH, 4CH ;ve DOS
32. 21H
33

1.4

A r \ r
- ket thac chuwong trinh chinh
36. AL, [SI]
37. AL, [DI] z A N
3 811, AL — bat dau chwong trinh con
40.

41. DOICHO E 1 A y, ~
4. ﬁ MAIN ) >két thuc doan ma



© DHBK 2005 6/Chapter3

- 3.1.1 Cu phap cua chwong trinh hop ngir
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« Tén Ma Iénh Cac toan hang ; chu giai
 Chwong trinh dich khéng phan biét chir hoa, chir thwong
* Trwong tén:

A chira cac nhan, tén bién, tén tha tuc

Q do dai: 1 dén 31 ky tw

A tén khdong dwoc cé dau cach, khéong bat dau bang sé
d dwoc dung cac ky twdacbiét: 2. @ _ $%

Qd dau . phai dworc dat & vi tri dau tién néu st dung

O Nhan két thac bang dau :

d Vi du:
TWO_WORD
21
two-word
@?
1word
Let’s_go
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. 3.1 Giéi thiéu khung cua chwong trinh hop ngir

M 3.1.2 Dir liéu cho chwong trinh
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- 3.1.2 Dir lieu cho chwong trinh
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 Dirliéu:

O cac so hé s6 2: 0011B

0 hé s6 10: 1234

Q hé s6 16: 1EF1H, 0ABBAH

Q Ky tw, chudi ky tw: ‘A’, “abcd”
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- Chwong 3 Lap trinh hop ngir v&i 8086
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. 3.1 Giéi thiéu khung cua chwong trinh hop ngir

M 3.1.3 Bién va hang
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- 3.1.3 Bién va hang
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- DB (Define Byte): dinh nghia bién kiéu byte
- DW (Define Word): dinh nghia bién kiéu ttr - 2 byte
- DD (Define Double word): dinh nghia bién kieu tir kép - 4 byte

- Bién byte:
d Tén DB gia_tri_kh&i dau
4 Vi du:
=Bl DB 4
=Bl DB ?
=>Cl DB ‘$’
=>Cl DB 34
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A hoa " X v
3.1.3 Bién va hang
- Bién tu:
Q Tén DW  gia_tri_khé&i dau 1300A
Q Vi du: 13009
>W1 DW 4 13008
13007
- Bién mang: 13005
13004
M1 DB 4, 5,6,7,8,9 13003
13002
QM2 DB 100 DUP(0) 13001
dM3 DB 100 DUP(?) 13000
QM4 DB 4,3,2,2 DUP (1, 2 DUP(5), 6)

d M4 DB 4,3,2,1,5,5,6,1,5/5,6
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K Ava 4 < v
3.1.3 Bién va hang
. Bién mang 2 chiéu:
1300A
A 13009
a4 2 5 13008
13007
13006
13005
QM1 DB 1, 6,3 P
DB 4, 2.5 13003
13002
13001
QM2 DB 1 4 Heltltd
DB 6, 2
DB 3, 5
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- 3.1.3 Bién va hang
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. Bién kieéu xau ky tw

O STR1 DB ‘string’
U STR2 DB 73h, 74h, 72h, 69n, 6Eh, 67h
O STR3 DB 73h, 74h, ‘r’, ‘i’, 6Eh, 67h

« Hang cé tén
0 C6 thé khai bao hang & trong chwong trinh
d Thwong dwoc khai bao & doan dir liéu
d Vi du:
>CR EQU ODh ; la carriage return

= LF EQU OAh ; LF laline feed
= CHAO EQU ‘CR Hello’

= MSG DB CHAO, ‘¢’
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- Chwong 3 Lap trinh hop ngir v&i 8086
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. 3.1 Giéi thiéu khung cua chwong trinh hop ngir

M 3.1.4 Khung cua mot chwong trinh hop ngiv
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- 3.1.4 Khung cua chwong trinh ho'p ngir
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« Khai bao quy moé str dung bé nhé&
O .MODEL Kiéu kich thué'c bd nhé
O Vi du: .Model Small

Kiéu M6 ta

Tiny (hep) ma Iénh va dit li€u go1 gon trong mot doan

Small (nho) m4 1énh nam trong 1 doan, dit liéu 1 doan

Medium m3 1énh nam trong nhiéu doan, dix liéu 1 doan

(trung binh)

Compact (gon) m3 1énh nim trong 1 doan, dit li¢u trong nhiéu doan

Large (16n) ma 1énh nam trong nhiéu doan, dit liéu trong nhiéu doan, khong c6 mang
nao 1é6n hon 64 K

Huge (d6 sO) ma 1énh nam trong nhiéu doan, dir liéu trong nhiéu doan, cac mang co thé
16n hon 64 K
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- 3.1.4 Khung cua chwong trinh ho'p ngir
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- Khai bao doan ngan xép
O .Stack kich thuéc (bytes)
O Vi du:
= .Stack 100 ; khai bao stack cé kich thwé'c 100 bytes
Q Gia tri ngam dinh 1 KB

 Khai bao doan dir liéu:
Q .Data
O Khai bao cac bien va hang

 Khai bao doan ma
O .Code
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3.1.4 Khung cua chwong trinh ho'p ngir

L -
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« Khung ctia chwong trinh hop ngir dé dich ra file .EXE

Small
100

;cac dinh nghia cho bién va hang

Proc

:khéi dau cho DS
MOV  AX, @data
MOV DS, AX

;cac Iénh cua chwong trinh

stré’ vé DOS dung ham 4CH ciia INT 21H
MOV  AH, 4CH
INT 21H

MAIN Endp

scac chwong trinh con néu cé
END MAIN
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- 3.1.4 Khung cua chwong trinh ho'p ngir
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Chwong trinh Hello.EXE

.Model Small

.Stack 100

.Data
CRLF DB 13,10,’$’
MSG DB ‘Hello! $’

Proc
;khéi diu cho DS
MOV AX, @data lay dia chi segment cua data

MOV DS, AX

;vé dau dong méi dung ham 9 ciaa INT 21H
MOV AH,9

LEA DX, CRLF

INT 21H

sHién thi 107 chao diung ham 9 ciia INT 21H
MOV AH,9

LEA DX, MSG

INT 21H

;vé dau dong méi dung ham 9 cia INT 21H
MOV AH,9

LEA DX, CRLF

INT 21H

stré vé DOS ding ham 4CH ciia INT 21H
MOV AH, 4CH

INT 21H

MAIN Endp
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- 3.1.4 Khung cua chwong trinh ho'p ngir

« Khung ctia chwong trinh hop ngiv dé dich ra file .COM
O Chi c6 1 doan cho Code,Data,Stack
O Tr& ve DOS bang INT 20H

.Model Tiny
.Code

ORG 100h
START: JIMP CONTINUE

scac dinh nghia cho bién va hang
CONTINUE:
MAIN Proc

;cac 1énh cia chuwong trinh

INT  20H  ;tré vé DOS
MAIN Endp

scac chwong trinh con néu cé
END START
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"oy 3.1.4 Khung ctia chwong trinh hop ngir

FFFFH | sp

Chicu tién cua ngan xép

Chiéu tién cia ma va dir liéu

1

CONTINUE:

Dir li¢u
0100H JMP CONTINUE IP

Poan dau chwong trinh
Program segment prefix

O00OOH
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3.1.4 Khung cua chwong trinh ho'p ngir

« Chuwong trinh Hello.COM @Y

.Code

Tiny

ORG 100H

START: IMP CONTINUE

CRLF DB 13,10,’$’
MSG DB ‘Hello! $’

CONTINUE:

MAIN

Proc

;vé diu dong méi dung ham 9 cia INT 21H
MOV AH)9

LEA DX, CRLF

INT 21H

;Hién thi 107 chao ding ham 9 cia INT 21H
MOV AH.,9

LEA DX, MSG

INT 21H

;vé dau dong méi ding ham 9 ciia INT 21H
MOV AH.,9

LEA DX, CRLF

INT 21H

strér vé DOS
INT 20H
Endp

END START
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"ok 3.1.4 Khung cta chwong trinh hop ngiv

100h 100h

COM . EXE
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- Chwong 3 Lap trinh hop ngir v&i 8086
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3.2 Cach tao va chay mot chwong trinh hop ngir trén may IBM PC
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"oy 3.2 Cach tao mét chwong trinh hop ngir

Tao ra tép van ban cuaa chwong trinh
*.asm

Dung MASM dé dich ra ma may
*.0bj

Dung LINK dé ndi tép . obj thanh
*.exe

khong

Dich dwgc ra .com?

Dung exe2bin dé dich *.exe thanh
*.com

<
«

chay chwong trinh
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- Chwong 3 Lap trinh hop ngir v&i 8086
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3.3 Cac cau truc lap trinh co ban thwe hién bang hop ngir
3.3.1 Cau truc lwa chon
3.3.2 Cau truc lap
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3.3.1 Cau truc lwa chon

If-then

26/Chapter3

. If dieu_kién then céng_viéc
« Vidu: Gan cho BX gia tri tuyét doi ciia AX

End_if:

s If AX<O0
CMP AX, 0 s AX<0 ?
JNL End_if ; khdéng, thoat ra

s then ’
NEG AX ; dung, dao dau
MOV BX, AX sgan
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- 3.3.1 Cau trac lwa chon
EN TH If-then-else

27/Chapter3

- |If dieu_kién then cédng_viéc1 else céng_viéc2
* Vidu: if AX<BX then CX=0 else CX=1

s if AX<BX

CMP AX, BX ;s AX<BX ?
JL Then_ ; dung, CX=0
else

MOV CX,1 ; sai, CX=1

JMP End _if

Then_: MOV CX, 0;
End_if:
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End case:

= 3.3.1 Cau truc lwa chon
EN THC Case
e Case Biéu thic
Gia tri 1: cong viéc 1
Gia tri 2: cong viéc 2
Gia tri N: cong viéec N
END CASE CMP IV
e Vidu: JL AM » AX<0
) JE Khong ; AX=0
Néu AX<O0 thi CX=-1 JG DUONG; AX>1
Néu AX=0 thi CX=0 AM: MOV CX, -1
Néu AX>0 thi CX=1 JMP End_case
Khong: MOV CX, 0
JMP End case

DUONG: MOV CX, 1
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e 3.3.2 Cau truc lap
EN THC For-Do

 For so lan l1ap Do cdéng viéc

vi du: Hién thi mot dong ky tuv $ trén man hinh

MOV CX, 80 ;50 1an 1ap
MOV AH,2 sham hién thi
MOV DL,’$’;DL chira ky tu can hién thi
HIEN: INT 21H ; Hién thi
LOOP HIEN
;End_for
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ENTHC While-Do
 While dieu kién Do cbéng viéc
vi du:
Khéi tao AX=0, BX=0
Trong khi AX<>10 thi
BX=BX+1 va AX=AX+2
XOR AX, AX ;AX=0
XOR BX, BX ;BX=0
TIEP:
CMP AX,10 :s0 sanh AX véi 10
JE End_while :;két thic néu AX=10
INC BX ;BX=BX+1
ADD AX,2 AX=AX+2
jmp tiep
End_while:
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e 3.3.2 Cau truc lap
=N Repeat-until

- Repeat céng viéc until dieéu kién

vi du: doc tir ban phim cho t4i khi gap ky tw CR thi thoi

MOV AH,1 sham doc Kky tw tir ban phim
TIEP: INT 21H ; doc mot Ky tw vao AL

CMP AL, 13 ; doc CR?

JNE TIEP ; chwra, doc tiép

End :
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Ty Chwong 3 Lap trinh hop ngir voi 8086

3.4 M6t s6 chwong trinh cu thé
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3.4.1 Xuat nhap dir liéu

« 2cach:
O Dung lénh IN, OUT dé trao ddi v&i cac thiét bi ngoai vi
= phtpc tap vi phai biét dia chi cong ghép noi thiét bi
= Cac hé théng khac nhau cé dia chi khac nhau
O Dung cac chwong trinh con phuc vu ngat cia DOS va BIOS
= do’n gian, dé sir dung
= khéng phu thudc vao hé thong
- Ngat 21h cta DOS:
0 Ham 1: doc 1 ky tw tir ban phim
= Vao: AH=1
= Ra: AL=ma ASCII cua ky tw, AL=0 khi ky tw la phim chirc nang
0 Ham 2: hién 1 ky tw Ién man hinh
= Vao: AH=2
DL=ma ASCII cua ky tw can hién thi
0 Ham 9: hién chudi ky tw v&i $ & cudi I1én man hinh
= Vao: AH=9
DX=dia chi léch cta chubi ky tw can hién thi
0 Ham 4CH: két thuc chwong trinh loai .exe
= Vao: AH=4CH
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- 3.4.2 M6t so chwong trinh cu thé

 Vidu 1: Lap chwong trinh yéu cau ngw®i str dung g6 vao mét
chir cai thwong va hién thi dang chir hoa cta chiv cai dé Ién
man hinh
4 Vi du:
= Hay nhap vao mot chu cai thuong: a
> A
 Vidu 2: Poc tir ban phim moét so6 hé hai (dai nhat 1a 16 bit), ket
qua doc dwoc dé tai thanh ghi BX. Sau dé hién ndi dung thanh
ghi BX ra man hinh.
 Vidu 3: Nhap mét day so 8 bit & dang thap phan, cac so6 cach
nhau bang 1 dau cach va két thic bang phim Enter. Sap xép day
so theo thir tw tdng dan va in day s6 da sap xép ra man hinh.
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- 3.4.2 M6t so chwong trinh cu thé
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* Vi du 4: Viet chwong trinh cho phép nhap vao kich thwéc M*N
va cac phan tir cia mét mang 2 chieu gom cac so thap phan 8
bit.

= Tim s6 I&n nhat va nhé nhat cia mang, in ra man hinh
= Tinh téng cac phan tr ciia mang va in ra man hinh
= Chuyén thanh mang N*M va in mang mé&i ra man hinh

Hay nhap gia tri M=

Hay nhap gia tri N=

Nhap phan tir [1,1]=

Nhap phan tir [1,2]

3 Giai: S6 16n nhit 1a phan tir [3,4]=15
S6 nhé nhit 1a phan tir [1,2]=2
Tong=256
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LAP TRINH HOP NG’ MIPS
Muc dich
* Lam quen v&i hop nglr MIPS.
« Biét cach viét, bién dich va chay chwong trinh hop ng® MIPS vé&i cdng cu MARS.

Tom tat ly thuyét

Hop nglr (Assembly) la ngdn ngi¥ Iap trinh béac thap, nd gom tap cac tir khoa va tir goi nhé
rat gan v&i ngdbn nglr may (machine code).

MGi kién trac vi x( Iy déu c6 tap Iénh (instruction set) riéng, do do sé co hop ngi riéng danh
cho kién truc do6. O day, ta tap trung nghién clru vé hop nglr danh cho kién trac MIPS. Mbi
treong 1ap trinh dwoc st dung la chwong trinh MARS. MARS la moi treong 1ap trinh gia 1ap
giup ta viét, bién dich va chay hop nglr MIPS trén cac may x86.

> CA4u truc cia mét chwong trinh hop ngir MIPS

.data # khai bao bién sau chi thi nay
text # viét cac 1énh sau chi thj nay
main: # diém béat dau cua chwong trinh
> Cach khai bao bién
tén_bién:  kiéu_lwu_triv gia_tri

Céc kiéu lwu trir hd tro: .word, .byte, .ascii, .asciiz, .space
Lwu y: tén_bién (nhan) phai theo sau b&i dau hai cham ()

Vi du:

var1: .word 3 # sb nguyén 4-byte c6 gia tri khi tao 1a 3
var2: .byte 'a’’b’ # mang 2 phan tiv, khéitao laavab

var3: .space 40 # cap 40-byte bd nh&, chwa dwoc khéi tao

char_array: .byte 'A:10 # mang 10 ky tw dwoc khdi tao 1a 'A', cé thé thay 'A' bang 65
int_array: .word 0:30 # mang 30 sb nguyén duoc khdi tao 14 0
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» Cac thanh ghi trong MIPS

Thanh ghi da nang

B6 mén MMTVT - HCMUS

Sé Tén Y nghia

$0 $zero Hang s6 0

$1 $at Assembler Temporary

$2-$3 $v0-$v1 Gia tri trd vé& clia ham hodac biéu thirc

$4-$7 $a0-$a3 Céc tham sb ctia ham

$8-$15 $t0-$t7 Thanh ghi tam (khong gitr gia tri trong qua trinh goi ham)
$16-$23 $s0-$s7 Thanh ghi lwu trir (gitr gia tri trong sudt qua trinh goi ham)
$24-$25 $t8-$t9 Thanh ghi tam

$26-27 $kO-$k1 Dw trir cho nhan HBH

$28 $ap Con troé toan cuc (global pointer)

$29 $sp Con tré stack

$30 $fp Con tré frame

$31 $ra Dia chi tra vé

Thanh ghi HI va LO
Thao tac nhan cia MIPS c6 két qua chira trong 2 thanh ghi HI va LO. Bit 0-31 thudc LO va

32-63 thudc HI.

1 x ]

op1

op1

Thanh ghi dau phay dong

op2 hi lo

remainder quotient

| =

op2 hi lo

MIPS sir dung 32 thanh ghi dau phdy dong dé biéu dién d6 chinh xac don cuia sé thwc. Cac
thanh ghi nay cé tén la : $f0 — $£31.

Dé biéu di&n d6 chinh xac kép (double precision) thi MIPS st dung sw ghép déi ctia 2 thanh
ghi c6 dé chinh xac don.
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> Cu phap téng quat Iénh MIPS
<tén-lénh> <r1>, <r2>, <r3>
- r1: thanh ghi chira két qua
— r2: thanh ghi ] ]
— r3: thanh ghi hoac hang s6
> Mot sé 1énh MIPS co ban
Ghi chu:
« Rd: thanh ghi dich, Rs, Rt: thanh ghi nguén.
» cac |énh mau xanh la cac Iénh gia (pseudo instructions).
Lénh Load / Store
Day la cac 1énh duy nhat dwoc phép truy xuat bé nhé RAM trong tap 1énh cia MIPS.

Cu phap Y nghia

lw Rd, RAM_src Chép 1 word (4 byte) tai vi tri trong bé nhé RAM vao thanh ghi

Ib Rd, RAM_src Chép 1 byte tai vj tri trong bd nhé RAM vao byte thap cla thanh ghi

sw Rs, RAM_dest |Lwu 1 word trong thanh ghi vao vi tri trong b6 nhé RAM

sb Rs, RAM_dest |Lwu 1 byte thap trong thanh ghi vao vi tri trong bd nh&@ RAM

li Rd, value Khéi tao thanh ghi véi gia tri

la Rd, label Khé&i tao thanh ghi v&i dia chi ctia nhan

Nhom Iénh sé hoc:

Cu phap Y nghia

add Rd,Rs, Rt |Rd=Rs + Rt (két qua co diu)

addi Rd, Rs,imm |Rd =Rs +imm

addu Rd, Rs, Rt |Rd=Rs + Rt (két qua khéng diu)

sub Rd, Rs, Rt Rd =Rs - Rt

subu Rd,Rs, Rt |Rd=Rs - Rt (két qua khdng dau)

mult Rs, Rt (Hi,Lo) = Rs * Rt

div. Rs, Rt Lo = Rs / Rt (thwong), Hi = Rs % Rt (s6 dw)
mfhi Rd Rd =Hi

mflo Rd Rd =Lo

move Rd, Rs Rd =Rs
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Cu phap Y nghia

j label Nhay khéng diéu kién dén nhan 'label’

jal label Lwu dia chi tré vé vao $ra va nhay dén nhan 'label' (dung khi goi ham)
ir Rs Nhay dén dija chi trong thanh ghi Rs (dung dé tré vé tir 1&i goi ham)
bgez Rs, label Nhay dén nhan 'label' néu Rs >= 0

bgtz Rs, label Nhay dén nhan 'label' néu Rs > 0

blez Rs, label Nhay dén nhan 'label' néu Rs <= 0

bltz Rs, label Nhay dén nhan 'label' néu Rs < 0

beq Rs, Rt, label |Nhay dén nhan 'label' néu Rs = Rt

bne Rs, Rt, label |Nhay dén nhan 'label' néu Rs = Rt

System Call:

Lénh syscall lam treo sy thuc thi clia chwong trinh va chuyén quyén diéu khién cho HDH
(dwoc gia lap bdi MARS). Sau do, HPH sé xem gia tri thanh ghi $v0 dé xac dinh xem chuwong
trinh muon né lam viéc gi.

Bang cac system call

Dich vu Gia trj trong $v0 Dbi sb Két qua
print_int 1 $a0 = integer
print_float 2 $f12 = float
print_double 3 $f12 = double
print_string 4 $a0 = string
read_int 5 integer (trong $v0)
read_float 6 float (trong $f0)
read_double 7 double (trong $f0)
read_string 8 $a0 = buffer, $a1 = length
sbrk 9 $a0 = amount address (trong $v0)
exit 10
print_character 11 $a0 = char
read_character |12 char (trong $v0)
Vi du:

.data # khai bao data segment
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str:  .asciiz “hello world”
text
.globl main

main: # nhan main cho vi x& ly biét noi thwc thi 1&énh dau tién
la $a0, str  # tai dia chi cla nhan str vao thanh ghi $a0
addi $v0, $zero, 4 # dwa gia tri 4 vao thanh ghi $v0
syscall
addi  $v0, $zero, 10
syscall

»> Stack

Stack (ngan xép) 1a viing nhé déc biét dwoc truy cap theo co
ché “vao trwdce ra sau” (LIFO — Last In First Out), ngha la dir
liéu nao dwa vao sau sé dwoc lay ra trwdece.

Hinh bén Ia cAu truc stack trong bdé nhé, méi phan i co kich
thuwédc mét word (32-bit).

Thanh ghi $sp dong vai tro 1a con tré ngan xép (stack ]
pointer), ludn chi den dinh cla stack. Stack phat trién theo chiéu gidm cla dia chi viing nhé
(dinh cua stack ludén cé dia chi thap).

Hai thao tac co ban trong stack 1a push (dwa mot phan tir vao stack) va pop (lay moét phan tir
ra khéi stack). Co ché nhuv sau: ! 52

« push: gidm $sp di 4, lwu gia tri vao 6 nhéd ma $sp chi dén.
Vi du: push vao stack gia tri trong $t0
subu $sp, $sp, 4
sw  $t0, ($sp)

« pop: copy gia trj trong viing nh& dwoc chi dén béi $sp,
cong 4 vao $sp.

Vi du: pop ttr stack ra $t0
lw  $t0, ($sp)
addu $sp, $sp, 4

» Tha tuc
MIPS hé tro mét sb thanh ghi dé lwu triv cac div liéu phuc vu cho tha tuc:
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« Dbisd $a0, $a1, $a2, $a3
« Kétqua tra vé $vO0, $v1
« Bién cuc bo $s0, $s1, ..., $s7

« Diachiquayvé $ra
CAu trdc ctia mét thu tuc:
PAu tha tuc

entry_label:
addi $sp,$sp, -framesize # khai bao kich thw&c cho stack
sw $ra, framesize-4($sp) # cét dia chi tré vé cua thua tuc trong $ra vao ngadn xép

(dung khi goi ham 16ng nhau)
Lwu tam cac thanh ghi khac (néu can)
Than thua tuc ...
(cé thé goi cac thi tuc khac...)
Cudi tha tuc
Phuc hdi cac thanh ghi khac (néu can)
Iw $ra, framesize-4($sp) # |4y dia chi tré vé ra $ra
addi $sp,$sp, framesize
jr $ra

Goi tha tuc: jal entry_label

» Gi&i thiéu chwong trinh MARS
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1. Cho biét ta dang & ché dd thwc thi

(Basic), dong Iénh trong file source twong trng (Source).

7

Céc gia trj trong bd nhé, cé thé chinh stra duoc. )
Cho phép ta duyét bé nh¢ (2 nat mii tén) va di den cac phan doan bé nhé théng dung.

Khung thuc thi cho ta biét dia chi Iénh (Address), ma may (Code), Iénh hop ngtr MIPS
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5. Bat, tat viéc xem dia chi va gia tri 6 nhé & dang thap phan (decimal) hay thap luc phan
(hexa).

Dia chi clia cac khai bao nhan va dir liéu.

Céc gia tri trong thanh ghi, cé thé chinh stra duoc.

Diém dat breakpoint dung cho viéc debug chwong trinh.

Diéu chinh téc do chay chuong trinh, cho phép ngwdi diing cé thé xem nhirng gi dién
ra thay vi chwong trinh két thic ngay.

© N

Tai liéu tham khao
[1] http://chortle.ccsu.edu/AssemblyTutorial/index.html - Programmed Introduction to MIPS
Assembly Language, Bradley Kjell

[2] http://www.scribd.com/doc/3577342/MIPS-Assembly-Language-Programming - MIPS
Assembly Language Programming, Robert Britton.

[3] http://dkrizanc.web.wesleyan.edu/courses/231/07/mips-spim.pdf - MIPS Assembly
Language Programming, Daniel J. Ellard.

[4] http://logos.cs.uic.edu/366/notes/MIPS %20Quick%20Tutorial.htm - MIPS Architecture and
Assembly Language Overview

[5] http://www.cs.cornell.edu/~tomf/notes/cps104/mips.html - MIPS Examples

Bai tap
Hay viét chwong trinh hop nglr MIPS (khéng dung 1énh gid) dé gidi quyét cac bai toan sau:

1. Nhap vao mét chubi, xuét lai chudi d6 ra man hinh (echo).
Vi du:

Nhap mot chuoi: Hello

Chuoi da nhap: Hello

2. Nhap vao mét ky tw, xuét ra ky tw lién trwde va lién sau.
Vi du:

Nhap mot ky tu: b

Ky tu lien truoc: a

Ky tu lien sau: ¢

3. Nhap vao mét ky tw hoa, in ra ky tw thwdng.
Vi du:

Nhap mot ky tu: A

Ky tu thuong: a

4. Nhap tlr ban phim 2 s6 nguyén, tinh tdng, hiéu, tich, thwong cua 2 sb.
Vi du:
Nhap so thu nhat: 7


http://chortle.ccsu.edu/AssemblyTutorial/index.html
http://www.cs.cornell.edu/~tomf/notes/cps104/mips.html
http://logos.cs.uic.edu/366/notes/MIPS%20Quick%20Tutorial.htm
http://dkrizanc.web.wesleyan.edu/courses/231/07/mips-spim.pdf
http://www.scribd.com/doc/3577342/MIPS-Assembly-Language-Programming
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Nhap so thu hai: 4
Tong: 11

Hieu: 3

Tich: 28

Thuong: 1 du 3

5. Nhap vao 2 sb nguyén, xuét ra sé I1&n hon.
Vi du:

Nhap so thu nhat: 6

Nhap so thu hai: 9

So lon hon la: 9

6. Nhap mét ky tw tr ban phim. Néu ky tw vira nhap thudce [0-9], [a-z], [A-Z] thi xuét ra
man hinh ky tw d6 va loai cta ky tw do (s, chir thwdng, chir hoa).

Vi du:

Nhap vao mét ky tw: 5

Ky tw vira nhap: 5 1a sb

Nhap vao mét ky tw : f

Ky tw vira nhap : f la chir thwdng

Nhap vao mét ky tw : D

Ky tw vira nhap : D la chir hoa

7. Nhap mét mang cac sb nguyén n phan tlr, xuat mang dé ra man hinh.
Vi du:

Nhap n: 5

[0]=4

[1]=2

[2]=7

[3]1=9

[4]=3

Mang vua nhap: 4279 3

8. Nhap vao moét s6 nguyén n, tinh téng tir 1 dén n.
Vi du:

Nhap mot so: 4
Tong tu 1 den 4 la: 10

9. Nhap vao mét chudi. Tinh chiéu dai cta chubi.
Vi du:

Nhap mot chuoi: HCMUS

Chieu dai cua chuoi: 5

10.  Nhap vao mang 1 chiéu n sb nguyén. Xuét gia tri I&n nhat va nhd nhét.
Vi du:
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Nhap n: 3
[0]=4
[1]=2
[2]=7

Gia tri nho nhat: 2
Gia tri lon nhat: 7

Cac bai tap sau dung stack dé lam:

11.  Nhap vao mét chubi, xuét ra chudi ngwoc.
Vi du:

Nhap vao mot chuoi: hello

Chuoi nguoc la: olleh

12.  Viét lai bai 1 dwoi dang tha tuc.
Hwéng dan: Ham xuat chudi cé dang sau PRINT(&buf), &buf la dia chi ciia vang nhé chira
chubi.

13. Vi(fit lai bai 4 dwéi dang thu tuc. ' ]
Huwd&ng dan: Ham tinh tong c6 dang sau SUM(X, Y, Z), trong d6 X, Y la 2 sO nguyén, Z la tong
cta 2 sb.

14.  Viét lai bai s6 10 dwéi dang tha tuc.

Hwéng dan: viét ham MinMax(&X, N, Min, Max), trong d6
&X: dia chi bat dau ctia mang

N: sé phan t&r cia mang

Min, Max: gia tri nhd nhat, I&n nhat

10



TONG QUAN VE LAP TRINH HQP NGU

CPU 8086 1a CPU 16 bit (bus sé liéu ngoai c6 16 day). N6 dugc ding
dé ché tao cac may vi tinh dau tién cua hang IBM vao niam 1981. Cho dén
nay, dong CPU nay khdng nging phat trién, chay qua nhiéu thé hé nhu:
80X86, Pentium X

mov ax, bx Chuong trinhidich | 519101010
add dx, cx J| 110101010
Tur goi nhé ma lénh Hop ngir M4 may nhi phan

1. PAC TINH TONG QUAT CUA HQP NGU':

1.1. Cau trdc ciia mét dong Iénh hep ngir
- Trén mot dong van ban chi cho phép viét duy nhat mot dong lénh
- Mét lénh cua hop ngit gom céc phan:

Tén: Tir goi nhé ma l1€nh Toan han Chu thich

Vi du:
LENH: MOV DX, 3F8H ; 3F8H la dia chi cong vao ra ndi tiép

- Tén
- Twr goi nhé mé Iénh
Mot sb 1énh gia thuong gap:

ORG (origin: diém géc): Chi dinh diém bat dau cua mot doan chuong
trinh hay dir liu

EQU (equate: bang)

DEFINE (dinh nghia): cho phép dat tén cho mét dix li¢u nao do

DS (define storage: dinh nghia viing 6 nhé luu trix s liéu)

RM (reserve memory: dé danh ving 6 nhg): dung khai bao bién
DATA, DB (define byte), DW (define word) ciing dé khai bé&o bién
END: Xac dinh diém cham dat chuong trinh



- Toan hang
Chtra c4c toan hang ma Iénh can
- Chu thich
Dung dé ghi chd giai thich cho dong 1énh

1.2 Macro

Macro 1a mot nhém Iénh nao d6 dugc dung nhiéu lan trong cing mot
chuong trinh nén ta gan cho né mot tén. Mai khi sir dung nhém 1énh ay chi
can goi tén da gan cho nhom 1€nh do.

1.3 Chwong trinh con

Hop ngir thuong cho phép dich riéng biét cac chuong trinh con.
NO sé danh dau cac tham khao dén chuong trinh con trong chuong trinh
chinh va chuong trinh lién két s€ gan cac dia chi cta cac chuong trinh con.

Mot s6 hop ngtr con cho phép lam mot thu vién chuong trinh con
dé sir dung chung cho nhiéu chuong trinh khac nhau.

Muén st dung chuong trinh con thi phai dung l1énh CALL hay lénh
JUMP dé chuyén diéu khién dén chuong trinh con d6. Do d6 phai luu dia chi
tré vé chuong trinh chinh ¢ ngian xép va lam cham di viéc thuc hién chuong
trinh chinh.

1.4 Bién toan cuc (global), bién dia phwong (local)

CAac bién duoc khai béo trong chuong trinh chinh duoc goi 1a
bien toan cuc, cac bién nay dugc dung cho chuong trinh chinh, chuong trinh
con va macro.

Cac bién dugc khai bao bén trong macro hay chuong trinh con
goi la bién dia phuong, cac bien nay chi dugc dung cho noi b tai macro hay
chuong trinh con c6 khai bdo bién do.

1.5 Cac bang, thong bao

Pa s6 cac chuong trinh hop ngit khi tién hanh hop dich c6 thé
cung cap cac bang va cac thong bao cho nguoi l1ap trinh. Cac bang thong bao
duogc cung cap duai dang tap tin van ban bao gom:

- Bang li¢t ké chuong trinh hgp ngir va ma may tuong tng
- Bang liét ké cac 15i trong chuong trinh gbc



- Bang céc tén duoc dung trong chuong trinh gbc

- Danh sé&ch céac tham khao ¢ chuong trinh khac, bén ngoai chuong
trinh (cac chuong trinh con, cac bién dung bén ngoai)

- Danh sach cac macro, chuong trinh con va d dai cua chung
1.6 Hop ngir chéo (cross assembler)

Mot hop ngit chay trén mot may tinh nao d6 dé dich ra ma méay
cho chuong trinh viét phuc vu mét CPU khéc chung loai véi CPU ctua may
ma hop nglr 6 dang dung thi duoc goi la hop ngir chéo.

Vi du: Hién nay rat khé tim duoc mot may tinh dung CPU — Z80.
Muébn dich mdt chuong trinh hop ngit P1 thanh chuong trinh ma may P2
dung cho CPU — Z80, nguoi ta phai dung hop ngir chéo chay trén may IBM-
PC (c6 CPU 8086) thong dung. Chuong trinh P2 khong chay duoc trén may
IBM-PC ma chi chay duoc trén may tinh hoac hé vi xu ly do CPU — Z80
diéu khién.

2. HOP NGU MASM (HQOP NGU CUA CPU-8086)
MASM (MicroSoft Macro Assembler) la trinh hgp nglr do hang
phan mém Microsoft phat hanh cing vai phién ban hé diéu hanh DOS.

2.1.  Cautrdc cia mot hang Ignh
Mot hang 1énh gom ¢o 4 vung:

Tir ggi nhé ma Toan hang hoac
Tén lénh hosc lénh ) hang hog Ghi cha
: T biéu thic
gia
2.2 . Tén

Tén c6 the la nhan, bién hay ky higu Tén c6 chicu dai toi da 1
31 ky tu va phai bat dau bang mot chir cai. Cac khoang trong va cac ky higu
toan hoc khong dugc dung dé dat tén

- Nhan: Nhan dung dé ddnh dau mot dia chi ma céc Ignh nhu JUMP,
CALL, LOOP can dén. No ciing dugc dung cho cac Iénh gia LABEL hoac
PROC hoac EXTRN

Vi du:
NH: MOV AX : DS ; NH Ia nhan danh diu mét dia chi 6 nh¢
FOO LABEL Near ; dat tén cho dia chi 6 nhd sau 1énh gia nay



CTCON  PROC FAR ; dia chi bat dau cua chuong
trinh con

EXTRN NH Near ; NH la nhan ngoai chuong trinh gbc nay

- Bién: Bién dung 1am toan hang cho 1énh hoac biéu thuc. Bién tugng
trung cho mot dia chi noi d6 ¢6 gia tri ma ta can.

Vi du:
T DB 2 : Bién T c6 gia tri la 2
- Ky hiéu: Ky hiéu 1a mét tén duoc dinh nghia dé thay cho mét biéu

thac, mot tir goi nhg 1énh. Ky hiéu co thé ding 1am toan hang trong biéu
thace, trong Iénh hay trong Iénh gia.

Vi du:
FOO EQU 7h
TOTO = OFh

2.3 T goi nhé ma 1énh, 1€énh gia
Tir goi nhé md 1énh da duoc trinh bai ¢ chuong I vé tap lénh
cua bo xui ly 8086.
Lénh gia duoc chia thanh 4 nhom sau:

2.3.1 Nhom lién quan dén bd nhé
- SEGMENT va ENDS : Khai bao doan
Cu phap:

<Tén doan> SEGMENT [align] [combine]
[‘class’]
..... ; ngi dung cua doan
<Tén doan> ENDS
[align] x4c dinh noi bat dau cia doan nhu sau, gdm CAc gid tri:
Byte : Poan cd thé bat dau & dia chi bat ky
Word : Poan phai bit dau ¢ dia chi chan
Para : Doan phai bat dau ¢ dia chi 1a boi s6 cua 16
Page : Poan phai bat dau ¢ dia chi 1a boi sé cua 256
[combine] xac dinh cach phan doan nay két hop véi cac phan doan
khac nhu sau:
Public : cac doan cung tén va cung class duoc ghép ndi tiép
nhau khi lién két



Common : cic doan cung tén va cing class duoc ghép phu lap
Ién nhau khi lién két

AT <biéu thirc> : Poan duoc dat tai mot dia chi 1a boi s cua 16
va dugc ghi trong biéu thic

Stack : Giéng nhu Public, tuy nhién con tré ngin xép SP chi
vao dia chi dau tién cua ngan xép dau tién

Private : cac doan cung tén va cung class khong dugc ghép vao
nhau

4. CAC THANH GHI CUA BO XU LY 8086 :

- Thanh ghi da dung: CPU 8086 c6 4 thanh ghi da dung 16 bit c6 thé
chia d6i thanh 8 thanh, moi thanh 8 bit

+ AX (accumulator

+ BX (base register)

+ CX (count register)

+ DX (data register)

- Thanh ghi con tré: Dung dé tham nhap s liéu trén ngin xép
+ SP (Stack pointer): Thanh ghi con tré ngan xép

+ BP (bace pionter): Thanh ghi con tré nén dung dé lay s6 ligu tir
ngan xep.

- Thanh ghi chi sé:
+ Sl (source index): Thanh ghi chi s nguon.
+ DI (destination index): Thanh ghi chi sé dich.

- Thanh ghi doan: Puoc diing trong moi tinh toan dia chi 6 nho. Mbi
thanh ghi doan xac dinh 64K 6 nhé trong bo nhé trong.

+ CS (code segment)
+ DS (data segment)
+ ES (extra segment)
+ SS (stack segment)

- Thanh ghi cé: Phan anh két qua cua phép tinh sé hoc va luan ly, xac
dinh trang thai hoat dong cua CPU. CA&c bit cua thanh ghi co ¢6 y nghia nhu
sau:

+ CF: thé hién c6 s gitr thoat ra tir bit cao nhat caa thanh ghi két qua
sau mot phep tinh.



+ OF: thé hién viéc tinh toan vuot qua kha ning ctia CPU

+ SF: bang bit cao nhat cua thanh ghi két qua sau mot phép tinh

+ AF: thé hién sb gitr thoét ra tir bit thir 4 caa thanh ghi két qua.

+ PF: bang 1 néu 8 bit thap cua thanh ghi két qua mot phép tinh ¢6 s6
con so 1 chan.

+ ZF: bang 1 khi két qua cua 1 phép tinh bang 0

+ DF: bang 1 thi SI va DI giam 1 cho mdi vong lap

+ IF: bang 1 khi cho phép ngat

+ TF: bang 1 khi cho phép chuong trinh chay ting budc dé phuc vu
sua sai mot chuong trinh
5. CAC LENH THUONG DUNG CUA BQ XU LY 8086

Bo xur 1y 8086 c6 tap Iénh gom 111 lIgnh véi chicu dai cua lénh tir 1
byte den vai byte

5.1.  Nhom Iénh di chuyén sé liéu
- MOV

MOV DPiCH, NGUON ;
Vidu:
MOV CX, BX ; chuyén noi dung thanh ghi BX vao thanh ghi CX.
Noi dung thanh ghi BX van giit nguyén. Sau khi thuc hién Iénh nay thi BX
va CX c6 cung ndi dung.
- PUSH: dua s liéu vao ngin xép

PUSH NGUON

Vi du:

~ PUSH AX ; Dua ndi dung thanh ghi AX vao ngan xép. Con tro ngin
Xep SP giam di 2 don vi
- POP: lay so liéu ra tir ngan xep

POP DIiCH ;

Vi du:

POP BX ; Lay noi dung cua 2 byte 6 nhé ma SP tro tdi dé dua vao
BX, byte c6 dia chi thap dua vao BL va byte c6 dia chi cao dua vao BH. Con
tro ngan x€ép SP tang 1€n 2 don vi

5.2.  Nhom Iénh chuyén dia chi



- LEA (load effective address): Nap dia chi hi¢u dung

LEA reg 16, Mem 16 ;

5.3.  Nhom Iénh chuyén co higu

- PUSHF (push flag: luu gitr co): Pay la 1énh luu gitr thanh ghi trang
thai vao ngan xép.

- POPF (pop flag: lay co ra): Pay la 1énh liy 2 byte tir ngin xép dua
vao thanh ghi co trang thai (thanh ghi trang thai)

5.4.  Nhom I¢nh vao ra ngoai vi IN AL, dia chi cong 8 bit ;
- IN (in: vao): Lay so liéu tir ngoai vi

Vi du:
IN AL, 3FH ; 3FH la dia chi cong 8 bit
MOV DX, 3F8H ; 3F8H la dia chi cong 16 bit
IN AL, DX
- OUT (out: ra): Pua sb liéu ra ngoai vi

OUT dia chi cong 8 bit, AL

Vi du:

MOV DX, dia chi cong 16 bit
OUT DX, AL

5.5. Nhom Iénh chuyén diéu khién (c&c 1énh nhay)
- Lénh nhay vé diéu kién
JMP : nhay dén mot dia chi khac
Cu phép:

JMP dich ;

Tuy theo khoang cach cua dich dén 1énh JMP hién tai ma ta cé 3 kiéu:
+ JMP near dich : nhay dén dia chi dich nam trong doan CS hién tai

+ JMP short dich : nhay dén dia chi dich trong khoang tir -128 dén
+128 tinh tir vi tri 1énh JMP hién tai

+ JMP far dich : nhay dén vi tri dich nam ngoai doan CS hién tai
- Lénh nhay c6 diéu kién
Cu phap chung : Iénh dich



+ JA (jump if above: nhay néu I6n hon). Néu c& CF=ZF=0 thi nhay
+ JB (jump if below: nhay néu nho hon). Néu c& CF=1 thi nhay

+JZ (jump if zero: nhay néu bang khdng). Néu co ZF=1, nghia 1a ket
qua cua phep tinh (hodc so sanh) tru¢e d6 bang 0 (hodc 2 s6 dugc so sanh
bang nhau) thi nhay.

+ JNZ (jump if not zero: nhay néu khac 0). Néu co ZF=0, nghia 1a két
qua phép tinh trudc @6 khac 0 thi nhay.

- Lénh so sanh CMP (compare)
Cu phap:

CMP tréi, phai ;

Néu tréi > phai thi ZF=0 va CF=0
Néu tréi = phai thi ZF=1 va CF=0
Neu trai < phai thi ZF=0 va CF=1

MOV AX, 1000h ; AX=1000h
CMP AX, 200h ; sosanh AX vdi 200h

JZ NH : Néu AX=200h thi nhdy dén nhan
NH

MOV CX, BX : Néu AX <> 200h thi Iénh duroc thi
hanh

: Cac lénh khéac ’
NH : ADD AX,BX ; Vitrinhay dén duwoc gan nhan
NH

5.6. Nhoém Iénh vong lap
LOOP : nhay vong
Cu phép:

LOOP nhan;

Khi 1gnh LOOP dugc thyuc hién xong, thanh ghi CX dugc giam xuéng
1 va néu CX <> 0 thi nhay tdi mot nhén (trong vong tu -128 den +128 ké tu
lénh LOOP) .



MOV CX, 10 ; nhay 10 vong
NH: ADD AX, CX

MOV BL, AL

LOOP NH

+ LOOPZ (loop if zero): nhay vong néu cd ZF=1
+ LOOPNZ (loop if not zero): nhay vong néu co ZF=0

5.7.  Nhom Iénh goi chwong trinh con
- CALL : Iénh goi chuong trinh con
Cu phép:

CALL nhan ;

- RET (return): Két thuc chuong trinh con va tré vé

Khi gap lénh RET thi 8086 lay dia chi tré' vé & ngan xép dé tro veé tiép
tuc thi hanh chuong trinh chinh.
5.8.  Nhom Iénh tinh toan sé hec

- ADD : cdng s6 nguyén

Cu phap: ADD dich, nguén ;

Vidu:
ADD AL, 15 ; cong 15 vao ndi dung AL, két qua duoc luu trong AL
- INC (Increment): tang 1én mdt don vi
Cu phép:

INC dich ;

- SUB (subtract): trir 2 s6 nguyén
Cu phap:
SUB dich, nguf‘m ;

- DEC (Decrment): Giam xudng 1 don vi
Cu phép:

DEC dich ;




5.9.

- MUL (mutiplication): nhan sé nguyén
Cu phép:

MUL nguén ;

- DIV (division): chia sé nguyén
Cu phap:

DIV nguén ;

Nhom lénh dich chuyén va quay
- SHL (logical shift left) : dich trai logic
Cu phép:

SHL dich, 1 ;

Dich trai toan hang dich 1 bit

SHL dich, CL

- SHR (logical shift right): dich phai logic
Cu phép:

SHR dich, 1 :

Dich phai toan hang dich 1 bit

SHR dich, CL

Dich phai toan hang dich mét sé lan bang noi dung cta CL

- SAL (Shift arithmetic left): dich trai s hoc

Lénh nay giong SHL nhung bit thir 0 dugc giit nguyén

- SAR (Shift arithmetic right): dich phai s6 hoc

Gidng nhu SHR nhung bit cao nhat cua todn hang dich duoc gitr nguyén

- ROL (Rotate left): quay vong sang trai 1 bit
Cu phép:
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ROL dich, 1 ;

Quay vong sang trai 1 bit

ROL dich, CL ;

Quay vong sang trai mot s6 1an bang noi dung trong CL

- ROR (Rotate right): giéng nhu ROL nhung la quay sang phai
- RCL (Rotate through carry left): Giong nhu 1¢nh ROL nhung c6 su
tham gia cua bit so gitr CF

- RCR (Rotate through carry right): gibng nhu RCL nhung quay sang
phai

5.10. Nhom Iénh Logic
- AND : Giao
Cu phép:

AND dich, nguon ;

Vi du:
MOV AL, 01101110B
AND AL, 00110110B ; Két qua la s 00100110B chtra trong AL
- OR : Hoac
Cu phép:

OR dich, nguﬁn :

- XOR : Hoac loai

XOR dich, nguﬁn ;

Cu phép:

- NOT : béo nguogc
Cu phap: NOT dich :

- TEST : Kiém tra
Cuphap: | TESTdich, nguén:
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5.11.  Nhém Iénh xir ly chubi
- MOVSB (move string byte: Di chuyén chudi tirng byte mot)
- MOVSW (move string word: Di chuyén chudi ting tir 16 bit)
- CMPSB (compare string byte: So sanh chudi tirng byte mot)
- CMPSW (compare string word: So sanh chudi ting tir 16 bit)
- SCASB (scan string byte: Quét chudi ting byte mot)
- SCASW (scan string word: Quét chudi tung tir 16 bit mot)
- LODSB (load string byte: Nap chudi tirng byte mot)
- LODSW (load string word: Nap chudi tung tir 16 bit mot)
- STOSB (store string byte: Luu giit chudi ting byte mot)
- STOSW (store string word: Luu gitt chudi tirng tir 16 bit mot)
5.12. Cac lénh khéac
- CLC (clear carry flag): X6a co CF
- CLD (clear diretion flag): Xo6a co hudng
- CLI (clear interrup flag): X6a co ngat
- CMC (complement carry flag): Pdo nguoc co CF
- HLT (halt): CPU ngung hoat dong
- INT (interrupt): Goi ngat

- IRET (return from interrupt): Tro vé chuong trinh chinh tir chuong trinh
phuc vu ngat

- LOCK: Khda hé¢ théng BUS

- NOP (no operation): khéng cé tac vu

- WAIT: doi cho dén khi ¢ xung & chan test caa CPU 8086

Vi du: Khai bao cac doan tén la DSEG va CSEG: khdng phu lap 1én nhau

DSEG SEGMENT
; khai bao dir liéu
DSEG ENDS

CSEG SEGMENT
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; cac lénh trong doan
CSEG ENDS
- ASSUME: Chi dinh loai cua doan

Cu phép:
ASSUME <SegRes>: <Tén_1>, ..

Vi du:
ASSUME DS :DATA, CS: CODE

Chi dinh doan c6 tén DATA 1a doan dir liéu DS va doan cé tén CODE la
doan lénh CS

Vi du:
ASSUME NOTHING

B4o cho hop ngit biét 1a khong c6 tén doan nao duoc cho biét loai va nhu
vay moi lan lién hé één mot nhan (bién) thi ta phai dung ca dia chi doan cua
chung.

- COMMENT: ghi chti chuong trinh. C6 thé viét trén nhiéu dong

Cu phép:
COMMENT *<ghi chu>*

Vi du:
COMMENT* bay la vung ghi cha *
- EQU va =: gan tri cho mét ky hiéu

EQU d¢ gan tri cho mot ky hiéu (hang s6) mét Ian khi khai bao. Mu6n gan
lai gia tri nhiéu lan, ta dung lénh “="

Vi du:
FOO EQU 2*10 ; géan tri 20 vao FOO
FOO = 2*10 ;gantri 20 vao FOO

- EVEN: Lam cho thanh ghi dém chuong trinh PC ¢6 ndi dung la mot
so chan

- EXTRN: Cho biét mot tén hay mot ky hiéu da duoc dinh nghia bén
ngoai & mot module khac duoc sir dung & mot module chwong trinh hién tai.
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Vi du:

EXTRN ‘ Tagn: NEAR, So: WORD ‘
Tagn la nhan gan (2 bytes) va So la tir bién 2 bytes nam ngoai module hién
tal.

- Céc lénh gia khai bao bién, khai dong gié tri cho bién:

Cu phap: )
<Tén bien> <Logi bien><gié tri>

<Loai bién> bao gom céc 1énh gia nhu sau:
DB (Define Byte): Danh viing 6 nhé trong dé chua tirng byte
DW (Define Word): Danh vung 6 nhé trong chaa tung tir (2

bytes)

DD (Define Double Word): Danh vung 6 nhé trong chua tir doi
(4 bytes)

DQ (Define Quad word): Danh vung 6 nhé trong chua tirng 8
bytes

DT (Define Ten byte) : Danh vung 6 nhé trong chaa ting 10
bytes

<Gia tri>

+ S6 hay biéu thizc: 01100b, 0A1D3h, 15 hay (50+10h)*9

+ Ky tu hay chudi: “‘A’, ‘Hello’

+ Rong (khong gan duoc gia tri): ?
Vi du:

KYTU DB ‘A’ ; danh 1 byte nhd chira ma ASCII (65)
MOTSO DB 14 ;danh1 byte nhd chia gié tri 14
CHUOI DB ‘HELLO ASM’ ; danh 9 bytes nhé chira chudi

BUF DB 5 DUP (‘B’) ; danh 10 6 nhd va khéng gan gia tri
trudc

ARRAYW DW 1023, 01A5h, 15, 1010101010101011b

BUFFER DB ‘A’, 14h, 5 DUP(?), ‘HELLO’, ?, 5*10, 10
DUP(2*2)
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Ta thy, trong hop ngi, kiéu cua bién duoc hicu don gidn hon
thdng qua kich thudc 0 nhé cua bién va dugc thé hién trong <Loai bien>.

C4c bién phai duoc khai bao trong doan dir liéu (DS), mot vai
trudng hop dit biét van duge khai bao trong doan lénh, nhung phai luu y
dén t6 chirc chuong trinh sao cho CPU khong xem cac bién nhu 13 1énh. Cac
bién s& dugc phan phdi bé nhé theo thu tu duoc khai bao. Bién khai bao dau
tién s& co dia chi d6 doi trong doan dit liéu bat dau 1a Oh.

- RECORD va STRUC: Khai b&o bien kiéu c6 cau tric (mau tin va
cau truc).

Cu phap: o
[Tén bien] <Kieu cau truc> [trwong: d] [, ...]

d: s6 nguyén duong, xac dinh do I6n cia truong

<Kiéu cau tric>:
RECORD: d tinh bing bit. Cau trdc dai toi da 13 16 bit
STRUC: d tinh bang byte.

Vidu:

FOO RECORD CAO:7,VUA:3, THAP: 4

DIEMSV STRUC TEN: 7, MON1: 1, MON2: 1, MON3: 1

- END: chiam dut chuong trinh ngudn

- GROUP: gém cac doan khac nhau thanh nhém cé mét tén mai dung
chung.

Vi du:
CGROUP GROUP DATAL, DATA2, DATA3

DATAL, DATA2, DATA3 la tén cta 3 doan khac nhau, bay gio chung duoc
gébm chung lai thanh 1 nhom va c6 tén nhém la CGROUP

- INCLUDE: xen thém mét tap tin hop ngir Khac vao tap tin hgp ngir
hién hanh
Vi du:

INCLUDE C:\ ASM\THEM.ASM,;
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tap tin THEM.ASM trén 6 dia C:\ ASM duoc xen vao tap tin hién hanh ngay
tai vi tri cua Iénh gia INCLUDE.

- LABEL: d&anh dau mot dia chi 1a dia chi cua Iénh hay sé liéu ké do.
Vi du:
NHF LABEL FAR ; nhan xa, danh dau vi tri NH cua Iénh ké
NH: MOV AX, DATA
MOV DS, AX
CHB LABEL  Byte ; danh d4u vi tri CH ma ta c6 thé lay ting

byte

CH DW 100 DUP (0) ; chudi tung tir

- NAME: dat tén cho mdt module hop ngi
Vi du:

NAME Cursor ; dat tén cho module la cursor

- ORG: an dinh dia chi cho doan chuong trinh viét sau Iénh gia ORG
Vi du:

ORG 100h

MOV AX, code ; Iénh nay sé dat tai dia chi 6 doi 100h

- PROC va ENDP: Khai bao chuong trinh con

Cu phép: <Tén CTC> PROC[Near/Far]

Vi du:
CTCON PROC Negr ‘
MOV AX, code ; bat dau chuong trinh con

RET
CTCON  ENDP
- PUBLIC: dung khai bao cac tén trong module hién hanh ma céac
module khac c6 thé sir dung
Vi du:
PUBLIC  FOO, NH, TOTO

6. Nhom Iénh gia vé dich (compile) c6 diéu kién
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Cac lénh gia vé dich c6 diéu kién nham bao cho hop ngit tién hanh
dich mot nhom Iénh néu mot dieu kién dugc thoa man (dang). Nguoc lai sé
khong dich khi dieu kién khdng thoa man (sai)

IF xxxx [ddi s6] ¢6 thé c6 nhitng hinh thirc nhu sau:

Cuphap  IF xxxx [doi sé] ; dat diéu kién dich chuong
trinh
... ; Nhém Iénh
[ELSE]
... ; Nhom Iénh

IFE <biéq thire>: Néu <biéu thic> = 0 thi doan chuong trinh
sau IFE dugc dich. Néu <biéu thire> <>0 thi doan chuong trinh sau ELSE
duoc dich néu co Iénh gia ELSE.

IF1: Néu mot hop ngtr dang dich lan 1 thi doan chuong trinh
sau IF1 duoc dich.

IF2: Néu mot hop ngir dang dich lan 2 thi doan chuong trinh
sau IF2 dugc dich.

IFDEF <ky hiéu>: Néu ky hiéu di dugc dinh nghia thi dich
doan chuong trinh sau IFDEF.

IFNDEF <ky hiéu>: Néu ky hiéu khong duoc dinh nghia thi
dich doan chuong trinh sau IFNDEF.

IFB <dbi s6>: Néu ddi s6 1a khoang tréng hodc khong co dbi sb
thi dich doan chuong trinh sau IFB.

IENB <d6i s6>: Néu co6 d6i so thi dich doan chuong trinh sau
IFNB

IFIDN <dbi s6 1>, <ddi s6 2>: Néu <doi s6 1> = <ddi s6 2> thi
dich doan chuong trinh sau IFIDN.

IFDIF <d6i s6 1>, <dbi s6 2>: Néu <doi s6 1> <> <ddi s6 2>
thi dich doan chuong trinh sau IFDIF.
7. Nhom Iénh gia vé Macro

Lénh gia Macro gilp ta viét mot doan chuong trinh ma ta c6 thé
Xen vao ¢ bat cir noi nao trong chuong trinh hop ngl bang cach viet ra tén
cta Macro ma ta muon goi. Ta dinh nghia mdt Macro nhu sau:

<Tén> MACRO  [tham sé]
; (doan chwong trinh)
ENDM ;: (cham dat Macro)




Vi du:
Gan MACRO X,VY,Z

MOV AX, X
MOV BX, Y
MOV CX, Z
ENDM

Trong mot chuong trinh nao d6 ta c6 thé goi MACRO Gen nhu sau:
Gen 10, 20, 30 ; X=10, Y=20, Z=30
Nhu vay mot doan chuong trinh sau day s€ dugc xen vao:
MOV AX, 10
MOV BX, 20
MOV CX, 30
Ngoai ra, bén trong Macro ta c6 thé ding lénh gia LOCAL, EXITM

EXITM dung dé thoat khoi Macro trudc khi ¢é 1énh cham dat Macro
la ENDM

LOCAL dung dé dinh nghia c4c nhin dia phuong trong cac Macro ma
ta muon goi nhiéu lan

Vidu:
Wait MACRO  count
MOV CX, count
Next: LOOP next
ENDM

Macro nay chi dugc phép goi mét lan vi nhan Next chi cé thé xuat
hién trong chuong trinh mot lan

Néu muébn goi Macro Wait nhiéu lan thi ta phai thém Iénh gia LOCAL
nhu sau:

Wait MACRO count
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LOCAL Next ; Next 1a nhan dia phuong
MOV CX, count

Next LOOP Next
ENDM
8. Nhom Iénh gia vé liét ké

NhOm lénh nay dung dé diéu khién in 4n chuong trinh theo mét dinh
dang van ban & dau moi trang, nhu: so trang, so cdt, tua dé chuong trinh.

-PAGE  s6 hang, sb cot

Vidu:

PAGE 24, 15 : mdi trang liét ké co 24 hang va 15 cot
- TITLE (dé tya) : cho phép dat dé tya chuwong trinh
Vidu:

TITLE chuong trinh hop ngu
- SUBTTL (d¢é tua con): cho phai liét ké mot dé twa con & mdi dau trang

- % OUT <van ban> : Van ban dugc liét ke khi hop ngtt dich chuong trinh.
Bao gom céc chi thi loai van ban nhu sau:

+ LIST : cho liét ké tat ca cac hang Iénh véi ma cua nd (diéu kién mac
nhién)

+ XLIST : khdng cho liét ké

+ XALL : liét ké md do MACRO tao nén

+ LALL : liét ké toan b6 MACRO

+ SALL : khong liét k¢ MACRO

+ CREF : liét ké ban d6i chiéu chéo

+ XCREF : khdng liét ké ban ddi chiéu chéo

9. Toan hang va toan tir
9.1 Toan hang
Bao gdm toan hang tic thi, thanh ghi va 6 nhg
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- Toan hang tic thi: c6 thé 1a mot s6 hodc mot ky higu da dugc gan
mot s6 bang cac 1énh gia EQU va dau “=". Toan hang tic thi ¢6 thé dugc su
dung theo 4 dang: Thap phéan, Nhi ph&n, Thap luc phén va Ky tu

Vidu:
SL  EQU 15; thap phan
MOV AL, SL
ADD AL, 20h ; thap luc phan
MOV DL, ‘A’ ; ky tu
ADD DL, 01010101b ; Nhi phan

- Toan hang thanh ghi: dung cac ky hiéu tén thanh ghi nhu: AX, BX,
CX, DX, AL, AH, SI, ...

- Toan hang 6 nho: tugng trung mot dia chi cta 6 nhd. N6 lubn ludn
la @6 doi doi vai mét dia chi bat dau cua doan twong Gng.

FOO DW OFEFEh
MOV AX, FOO ; FOO la dija chi ciia mot s liéu
MOV FOO, AX

Cac cach khéc viét toan hang 6 nhé:

FOO+5, FOO[5], 5[FO0] la cac cach viét trong duong nhau va deu
chi dén dia chi FOO cong 5

5[BX][S}], [BX +5] [SI], [BX] 5 [SI] la twong duong, v6i [BX+SI+5]
trong dinh vi nén + chi s6

9.2 Toan ti

C6 4 loai toan tir: thudc tinh, sb hoc, quan hé va logic

- Toan tir thugc tinh (attribute):

+ PTR (pointer): dung thay d6i kiéu cua cac dia chi, s6 liéu
Vi du:

CALL Word PTR [BX + SI]

[BX + SI] tro t6i 1 byte trong 6 nhé, nhung ta muon lay 2 byte dia chi bat
dau ctua chuong trinh con nén ta dung tor Word PTR

+ DAU HAI CHAM (:) dung thay d6i doan mac nhién
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Vi du:

MOV AX, ES: [BX + SI]
Mac nhién thi [BX + SI] tro toi s6 liéu trong doan DS nhung ta mudn lay
trong doan ES nén vict ES: [BX + Sl]

+ SHORT: dung thay doi kiéu méc nhién la Near cua Iénh JMP va béo
cho hop ngit biét chi nhay trong vong —128 dén +127 so vai vi tri [énh IMP

+ THIS: tao mot toan hang cd gia tri tly thudc vao tham sé caa THIS
Vi du:

NH EQU THIS BYTE tuong duong NH LABEL BYTE

SCH = THIS NEAR tuong duong SCH LABEL NEAR

+ SEG: cho ta gia tri dia chi doan caa mot nhan hay mot bién

MOV AX, SEG TENB ; dua dia chi doan cia TENB vao AX
+ OFFSET: Tuong tuy SEG nhung cho dia chi d¢ doi

MOV BX, OFFSET FOO ; d6 doi cua bién FOO

+ TYPE: Xac dinh kiéu cua Tén

TYPE <bién>: cho sb byte & nhé ma loai bién dé duoc khai bao
(byte= 1, word= 2, dword= 4, ...)

TYPE <nhan>: OFFFFh néu nhan Near va OFFFEh néu nhan Far
Vi du:

MOV AX, TYPE NH ; véi NH la mét nhan Far -> AX=0FFFEh

+ LENGTH: cho s6 phan ti caa mot bién
Vi du:

FOO DW 100 DUP(?)

MOV CX, LENGTH FOO ; CX chwtra 100

+ SIZE: cho sb byte ma mot bién chiém
Vi du:

FOO DW 100 DUP(?)

MOV BX, SIZE FOO ; BX chta 200
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- Toan tir so6 hoc

Ngoai céc toan tir s hoc thdng dung nhu +, -, *, / ta con ¢ cac toan
tu:

+ MOD: chia ldy s6 du
Vi du:

MOV AX, 100 MOD 17 ; AX chta 15

+ SHR: dich sang trai
Vi du:

MOV AX, 1100000b SHR 5 ; AX chua 11B

+ SHL : dich sang phai

+ “=: dau trir ding trudc mot sé dé chi do 1a s6 am: -5, -20

- Toan tir quan hé

Toan tir quan h¢ dung so sanh 2 toan hang va thuong dugc dung trong
viéc dich chuong trinh c6 dieu kién

Cu phap:
<toan hgng 1> EQ <toan hang 2>

Néu toan hang 1 bang toan hang 2 thi biéu thirc dting (true)

Mot s6 toan tir quan hé khac:

+ NE (not equal): tra vé TRUE néu 2 toan hang khdng bang nhau

+ LT (less than): tra vé TRUE néu toan hang bén trai nho hon toan
hang bén phai

+ GT (greater than): tra vé TRUE néu toan hang bén trai 16n hon toan
hang bén phai.

+ LE (less than or equal): tra vé TRUE néu toan hang bén trai nho hon
hoidc bing toan hang bén phai.

+ GE (greater than or equal): tra vé TRUE néu toan hang bén trai I6n
hon hoic bang toan hang bén phai.

- Toan tir logic

Toéan tu logic so snh hai todn hang tirng bit mot

+ NOT: tra vé TRUE néu hai toan hang bén trai va phai khac nhau

+ AND: tra vé TRUE néu ca hai toan hang logic déu Ia TRUE

+ OR: tra vé TRUE néu mot trong hai toan hang la TRUE

+ XOR: tra vé TRUE néu hai toan hang khac nhau
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10. LAP TRINH DUNG HQP NGU MASM

_ Trong Iap trinh diing hop ngit MASM, ta thuong sir dung cac ngat cd
san trong Rom-Bios (Basic input output system: hé thong vao ra co ban)
hoac trong DOS.

Khi st dung cac ngt ta can luu ¥ mot s6 yéu té:
+ Chire ning cua ngat/ ham

+ Tén ngat/ ham: Dung sb hex tir Oh dén OFFh
+ Tham s6 vao/ ra : Dung thanh ghi hay bo nhé
+ Lénh goi ngat/ ham:

MOV AH, <t’én ham>
INT <tén ngat>

Vi du:
Ham 02h cuta ngat 21h cho phép in ky tu trong thanh ghi DL ra man
hinh. Nhu vay, khi muén hién thi 1&én man hinh ky ty ‘B’ ta viét nhu sau:
MOV AH, 02h ; chi dinh ham dugc su dung
MOV DL, ‘B> ; hay MOV DL, 42h
INT 21h - Goi ngat thyc hién

10.1  Céc ngit thwong dung trong DOS

~ Céc ngit cia Dos dugc dénh s6 tir 20H dén 27H. Ngat quan trong
nhat Ia ngat 21H gom nhiéu chirc nang cta Dos

- INT 20h: Cham dut chuong trinh va tré vé Dos tir mot chuong trinh
c6 duoi COM
- INT 23h: Chan t6 hop phim Ctrl-Break

Ta c6 thé cham dit sém mot chuong trinh bang cach an t6 hop phim
Ctrl+Break

- INT 21h: Ngit 21h ¢6 nhiéu ham chirc ning cta Dos nhu sau:

+ Ham 1: Boi doc mot ky tu tir ban phim va cho in ra man hinh. Khi
mot phim duoc an thi ky tu twong ang véi phim dé dugc luu trong thanh ghi
AL. Néu phim duoc an 1a mot phim dat biét thi AL=0. T6 hop phim
Ctrl+Break két thic cong viéc cua ham nay.
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+ Ham 2: Pua mét ky tu ra man hinh. Ky tu can dwa ra man hinh
duogc chwra trong DL

+ Ham 3: Doc vao tir cong ndi tiép. Ky tu duoc chira trong AL
+ Ham 4: Pua ky tu chta trong DL ra cong ndi tiép

+ Ham 5: Pua ky tu chira trong DL ra cong may in

+ Ham 6: C6 thé thuc hién ca vao lan ra

Mubn nhap ta cho DL=0FFh. Sau khi thuc hién ham 6h néu co ZF=0
thi AL chtra ky tu mai nhap vao, néu co FZ=1 thi khéng co ky tu nao duoc
nhap vao.

Néu DL chira mot s6 khac OFFh thi ky tu chira trong DL duoc dua ra
man hinh.

+ Ham 7: Gig‘)ng ham 1h chi khac & chd n6 khong in ra man hinh.
Ctrl+Break khong két thic cong viéc.

+ Ham 8: Giéng ham 1h, nhung khong in ky tu vira doc ra man hinh.

+ Hélm~ 9: Dua ra man hinh mot xau ky tu duoc dat trong DS:DX
(nghia la chuoi ky ty d6 nam trong doan DS va c6 do doi nam trong thanh
ghi DX), va xau ky tu phai cham dat bang dau $.
Vi du:

In chudi “Toi yeu Viet Nam ” ra man hinh

chuoi DB “Toi yeu Viet Nam’ ; Khai bao bién chudi trong doan dir
liu DS

MOV AH, 09h : Goi ham 09h
LEA DX, chuoi ; hay MOV DX, OFFSET chuoi
INT 21h : Thuc hién Iénh

+ Ham 0Ah: Boc vao viung dém ban phim

Truge khi dung ham nay ta phai tao ra mét vung dém trong bo nho.
Byte dau tién cua vung nay xac dinh so ky tu toi da c6 theé dua vao. Byte thu
hai chinh DOS cho biét so ky tu da thuc su dua vao. Dia chi vung dém dugc
dat trong DS:DX

Cdu triic viing dém ban phim:
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MAX:1byte | LEN: 1 | BUFF: 1
byte byte

MAX: Bién chtra s ky tu tdi da co thé nhan, do nguoi dung qui dinh
LEN: Bién chira s6 ky tu nhan duoc, do ham tra vé

~ BUFF Bién chira ma ASCII cua tung ky tu trong chudi nhan duoc.
So byte cua BUFF phai bang hay lon hon gia tri MAX.

Nhan chudi toi da 30 ky tu tir ban phim
Khai bdo ving dém trong doan dir lieu

MAX DB 31 : tao bién MAX

LEN DB ?  tao bién LEN

BUFF DB 31 DUP(?); ving nhé luu trit kY tu
Viét chwong trinh trong doan lénh

MOV AH, 0Ah
LEA DX, max ;hay MOV DX, OFFSET max
INT  21h

+ Ham 0Bh: Cho trang thai ban phim. Sau khi thup hién ham néu
AL=0 thi khéng co ky tu nao dang dgi. Neu AL chira mét s6 khac khong thi
c6 mét ky tu dang doi CPU doc vao.

Tiép theo ham 0I?:h la mot nhdm ham thuc hié,n cac thao tac trén FCB
(file control block) da 1oi thoi nén ta s€ khong noéi dén. Thay vao do ta dung
nhém ham tuong duong dung thé tap tin (file handle)

~ +Ham 25h: Bdi vecto ngat. DS:DX chua gid tri méi cua dia chi vecto
ngat va trong AL la so cua ngat

+ Ham 30h: Lay an ban (version) cua Dos. Sau khi thuc hi¢n, AL
chua phan chinh va AH chaa phan phu cua an ban

+ Ham 31h: Két thic va ¢ lai thuong tri. Ham nay giong ngat 27h.
Ta dat trong thanh ghi DX so paragraph (16 bytes) cua phan tap tin ta muon
gitr thuong tru
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+ Ham 35h: Liy gia tri cua vecto ngat, ta dé trong AL s cua ngit.
Sau khi thuc hién ham nay thi ES:BX chua dija chi cta vecto ngat

+ Ham 3Ch: Tao tap tin mai. Cap thanh ghi DS:DX tro tgi tén cua tap
tin méi. Cudi chudi ta phai c6 s6 0. CX chira thudc tinh cua tap tin (0: binh
thuong; 1: chi doc; 2: an; 4: tap tin hé thong). Sau khi thuc hién ham thi the
tap tin duoc luu gilr trong AX. Ta phai gitr né lai trong bo nhé vi mbi lan
truy xuat tap tin vira tao dé ta can dung thé tap tin.

+ Ham 3Dh: M& mot tap tin da} co trf:n dia. Cap thanh ghi DS:I?X tro
toi chuoi tén tap tin (c6 gia tri 0 ¢ cuoi chuoi). Thanh ghi AL chura kiéu truy
cap tap tin (kiéu 0: chi doc; 1: chi ghi; 2: doc va ghi). Thé tap tin nam trong
AX.

Khai bao tén tap tin va thé file:

Tenfile DB ‘C:\dulieu\data.txt’,0

Thefile DW ?

Chudi tén file ¢ chura ca tén duong dan cua file. Néu khong ¢6 tén duong
dan thi sé truy xuat trong thu muc hién hanh.

The file Ia thanh phan quan trong trong viéc truy xuat file nén sau khi mo
file hay tao file phai Iuu trir lai dé st dung trong viée doc ghi file. Moi file
phai co mot thé file, bien thé file phai la 2 byte.

MOV thefile, AX ; luu trit thé file vao bién
MOV BX, thefile ; Pua thé file vao BX dé truy xuét file
+ Ham 3Eh: Bong tap tin. Thé tap tin can dong duoc chia trong BX

~ + Ham 3Fh: Doc tir tap tin hogc thiét bi. Cap thanh ghi DS:DX tro
den vung bé nhd ma dir liéu s€ chuyén téi, BX chra thé tap tin, trude Khi
doc phai mo tap tin va CX

chtra s6 byte can doc vao. Sau khi thuc hién ham thi AX chaa sé byte vira
doc duoc.

Ta ciing c¢6 thé dung ham nay dé doc tir ngoai vi, vi Dos ciing gan thé
cho ngoai vi.

+ Ham 40h: Ghi Ién tap tin hoic thiét bi
DS:DX tré dén ving chia di liéu trong bo nhé
BX: chtra thé tap tin

CX: chtra s6 byte can ghi 1én dia
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Sau khi ghi xong, thanh ghi AX chira s6 byte ghi duoc, ¢6 the dung
ham nay dé géi dir liéu ra ngoai vi
+ Ham 41h: Xoa tap tin trén dia

DS:DX tro dén tap tin mubn xda, ta khong thé xo6a tap tin dang mo
hoac c6 thuoc tinh chi doc.

+ Ham 43h: Doc hoic thay d6i thudc tinh tap tin

Doc thugc tinh:

bat AL=0

DS:DX tro dén tén tap tin

Sau khi thuc hién ham thi thudc tinh nam trong CX
Tay déi thugc tinh:

bat AL=1

Cho CX= thudc tinh méi

DS:DX tré dén tén tap tin méi

+ Ham 4CH: Két thuc chuong trinh va tro vé DOS (cho ca hai loai
tap tin c6 dudéi COM va EXE)

+ Ham 56H: Ddi tén tap tin
DS:DX chtra dia chi chudi tén file cii
ES:DI chtra dia chi chudi tén file mai
10.2 Cau tric ciia chwong trinh hop ngir dung MASM

Mot chuong trinh hop ngit c6 thé dung nhiéu module. Cac module ¢
thé viét riéng 1& bang mot chuong trinh xir 1y vin ban va dich riéng 18 bang
MASM dé cho cic chuong trinh dich. Cac chuong trinh dich s& duoc
chuong trinh lién két (link) ndi lai véi nhau thanh mot chuong trinh chay
duoc co dudl EXE.

M&i module c6 thé viét theo mot ciu trac dién hinh nhu sau:
PAGE 60, 132

TITLE : chon tien dé cho module
; cac phat biéu EXTRN hay PUBLIC (néu co)
MCR MACRO ; (néu cd)

: (viét macro)
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ENDM
STACK SEGMENT PARA STACK ‘STACK’
DB 64 DUP(?)
STACK ENDS
DSEG SEGMENT PARA PUBLIC ‘DATA’
. khai bao dir liéu
DSEG ENDS
CSEG SEGMENT PARA PUBLIC ‘CODE’
ASSUME CS:CSEG, DS:DSEG, SS:STACK
BATDAU: MOV AX, DSEG
MOV DS, AX : khoi dong DS

; (chwong trinh chinh)

CTC PROC NEAR ; (néu co)

; (chwong trinh con)
CTC ENDP

CSEG ENDS
‘ END BATDAU ; cham dui chuong trinh va chon dia chi bat
dau
10.3 Tép tin dudi COM va tép tin dudi .EXE

Hop ngit MASM cho phep tai hai loai tap tin c6 dudi COM dung cho
cac chuong trinh nhé con tap tin ¢c6 duoi EXE dung dé xdy dung cac chuong
trinh lon.

10.3.1 Pic diém tap tin cé6 dudi .COM

- Chi diing mot doan duy nhat, cac thanh ghi CS, DS, ES va SS déu ¢6
chung mot tri so.

- Kich thudc chuong trinh tdi da 1a 64K.
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- Tap tin COM dugc nap vao bd nhé trong va thuc hién nhanh hon tap
tin EXE.

Khi DOS thyc hién tap tin COM, n6 tao mot vang 6 nhd tir @6 doi 0
dén OFFh dé chira thong tin can thiét cho DOS. Ving nay goi 1a vung PSP
(program segment prefit) va tit ca cac thanh ghi doan déu phai chi toi ving
PSP nay. Vi thé dja chi bit dau cua tap tin COM phai c6 dia chi do doi la
100h.

Cdu tric dién hinh cua tdp tin COM nhur sau:

: Khai b&o hang sé (néu co)
MNAME  MACRO ;(néu co)
: Viét Macro
ENDM
CSEG SEGMENT
ASSUME CS:CSEG, DS:CSEG
ORG 100H
BD: MOV AX, CSEG
MOV DS, AX ; khoi dong DS

; chwong trinh chinh

INT 20H ; thoat
: Khai bao dz liéu (néu co)

THUTUC PROC :(néu co)
: viet thu tuc(néu co)
RET

THUTUC ENDP
CSEG ENDS
END BD
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Vi du:

Viét chuong trinh dung ham 9h ngat 21 dé in ra man hinh chudi “Toi
yeu Viet Nam” theo dang COM

CSEG SEGMENT

ASSUME  CS:CSEG, DS:CSEG

ORG 100H; Pat dia chi dau chwong trinh la 100h
BEGIN: MOV AX, CSEG

MOV DS, AX ; khoi dong DS

MOV AH, 9 : ham in ra man hinh

MOV DX, OFFSET MESS

INT 21H

INT 20H ; thoat
MESS DB  ‘Toi yeu Viet Nam$’ : Khai bao di liéu
CSEG ENDS

END BEGIN

10.3.2 Tép tin c6 dudi EXE c6 cac dic diém
- Chuong trinh 16n va nam ¢ nhiéu doan khac nhau
- C6 thé goi cac chuong trinh con & dang FAR
- Kich thudc tap tin tuy y
- C6 header & dau tap tin dé chira cac thong tin diéu khién can thiét
- Thi hanh cham hon tap tin dang COM

Cho tap tin dang EXE ta khong dung Iénh ORG 100H ¢ dau chuong
trinh.

Cdu tric dién hinh cua tap tin EXE nhir sau:

: Khai bao hang sé
MNAME MACRO  :néuco
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: Viét cac Macro
ENDM
DSEG SEGMENT
: Khai bao di liéu
DSEG ENDS
CSEG SEGMENT
ASSUME  CS:CSEG, DS:DSEG
BD: MOV AX, DSEG
MOV DS, AX ; Khoi dong DS

; Chuong trinh chinh

MOV AH, 4CH ; hay MOV AX, 4CO0OH
INT 21H : Thoat

THUTUC PROC
: Viét thi tuc (néu cd)
RET

THUTUC ENDP

CSEG ENDS
END BD

Vi du:

Viét chuong trinh dung ham 9h ngat 21h dé in ra man hinh chudi “Toi
yeu Viet Nam” theo dang EXE

DSEG SEGMENT

Mess DB ‘Toi yeu Viet Nam$’ ; khai bao dir liéu
DSEG ENDS
CSEG SEGMENT

ASSUME  CS:CSEG, DS:DSEG
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BD: MOV AX, DSEG

MOV DS, AX : khai déng DS

MOV AH, 9H : Ham in ra man hinh
LEA DX, Mess ; DX chia dia chi chudi
INT 21H

MOV AH, 4CH ; hay MOV AX, 4COOH
INT 21H ; thoat

CSEG ENDS

CAU HOI ON TAP VA BAI TAP CHUONG VI
*hkkk

Sinh vién hay ding hep ngi viét cdc chwong trinh véi cic yéu cau sau:
Bai 1

In mot ki tu bat ki ra man hinh.
Bai 2 N

In ra man hinh mét chuoi ki tu.
Bai 3

Nhan mot ki tu tir ban phim.
Bai 4

Nhan mot chuoi ki tu tir ban phim.
Bai5

Viet mot chuong trinh nhap tir ban phim tén caa mot nguoi, sau d6 in ra
man hinh chudi ¢6 dang nhu sau:

Xin chao <tén_da nhap>

Bai6 ,

Viét mot chuong trinh nhan mot ki tu. Néu ki ty hoa in ra man hinh “Ki tu
hoa”, nguoc lai thi in “Ki tu thuong”.
Bai 7 q

Duing Macro d¢ in ra mot chudi ki tu.
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Bai 8
Hay viét mot chuong trinh phan biét dugc ba loai ki tu nhap tir ban phim:
“Ki tu hoa”, “Ki tu thuwong”, “Ki tu khac”.

Bai 9 )

In ra cac ki tu tor A dén Z.
Bai 10 ,

Viét mot chuong trinh nhap tir ban phim mot ki ty thuong. Sau do6 in ra
man hinh lan [uqt cac ki tu tur ki tw nhan dugc dén ‘z’ sao cho gilra cac ki tu co
mot khoang trong.

Bai 11
Nhap vao mot ki tu thuong sau d6 doi hoa ki tu vira nhap va in ra man hinh.
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PHUC LUC: PHAN MEM MO PHONG 8086

MICROPROCESSOR EMULATOR (EMUB8086)

1 MUC PIiCH

Gilp sinh vién khao sat céc van dé sau:

] Sir dung phan mém Emu8086 dé mé phong hoat dong cua vi xir Iy 8086.
[ THIET BI SU DUNG

1 May vi tinh.

[ Phan mém Emu8086

1. Giéi thigu.

Phan mém Emu8086 Ia phan mém cho phép mé phong hoat déng cua vi
xtr Iy 8086 bao géom cac cau lénh co ban cua 8086, xur Iy ngat mém, giao tiép
Vi

thiét bi ngoai vi, ...

1 Khéi dong chwong trinh

1 Start > All Program > emu8086 > emu8086

- 3 Windows Messenger
Admrﬂfﬁk | Spybok - Search & Destroy r

PR e
@ Internet Expl < Acrobat Diskiller 7.0 ants b
[f'—. Adobe Acrobat 7.0 Professional
E Tokal Command £ adobe Designer 7.0 3
i Microsoft Office  LAC YIET mtd2002 .
\“_\I ACDSee 7.0 | Microsoft OFfice 3
Zonedlarm 3
Calculakar
" nikey Wietnamese Input Method  #

LogMeln

i emucnas ﬂ

& Paint . OrCAD 10,0 3
| Prokeus & Professional »

| MathTvpe & 3
3

3

o eMule
&l Programs | ACD Systems

coc

Winiount (3 emus0ss

M kel uvisionz read me
Itﬁﬁtart e = | R what'srll-':":ati':"":Cil'-em'-'a':'.af_"

[] Cira s6 chuong trinh sau khi khoi dong:

(] Sir dung thanh céng cu chuan:

Céc thao tac trén thanh cong cu chuan ciing co thé thuc hién thong qua
menu File va menu Emulator.

1 Tao va thywe thi chwong trinh:
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- Nhan New trén thanh cdng cu s& xuat hién cira s6 chon loai file:
Compile: bién

dich file

Open: mo¢ file co6

san

New: tao file mai Save: luu trir file
Emulate: bién dich

va thuc hién mo

phong

Vung khéng gian soan thao

Thanh cong cu chuan chuong

trinh

1 emuB086 - assembler and microprocessor emulator 4.05

file edit bookmarks assembler  emulator math  asci codes  help

0 = ve . H . > 2% 7 i
nEw open  examples save compile emulate | calculator convertor options help abouk

of
[4] | 4

[ [ | | drag a file here to open v

O & 9 . @ . & » | @B B » 7 @&

new open  examples save compile emulate | calculakor conwerkor options help abouk

Sir dung thanh céng cu chuan:
Céc thao tac trén thanh cong cu chuan ciing co thé thuc hién thong qua
menu File va menu Emulator.
1 Tao va thye thi chwong trinh:
- Nhan New trén thanh céng cu s& xuat hién cira s6 chon loai file:
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—
ill: choose code template

" COM template - simple and tiny executable file farmat, pure machine code
% EXE template - advanced executable file. header: relocation, checksum.

= BIM template - pure binary file, allows all sorts of customizations [advanced]

= BOOT template - for creating floppy dizk boat records [very advanced)

{~ empty workspace " the emulator

[T use Flat Az=embler fIntel syrtax [see: fasm_compatibilty.asm in examples]

114 |

Nhan Cancel dé bo qua, cua sb soan thao cua chuong trinh sé xuét hién.

- Soan chuong trinh hop ngit va nhan vao nat Emulate dé bién dich va

mo phong chuong trinh.

Sau khi bién dich thanh cong (khdng c6 15i trong chuong trinh), Emu8086

sé mo thém 2 ctra 30 ctra s6 chuong trinh gbc va cira s6 md phong.
ChU:O’ng trinh goc:

-.model small -
.stack 1@@h —
.data

;Khai bao du lieu
.code

main proc

lov ax.Bdata

mov ds.ax

sChuong trinh hop ngu —

mov ah,4Ch
int 21h
main endyp
————— Cac chuong trinh

thi proc

; Ma lenh cua chuong tri

ret

Ctcl endp

-
[« ] _>I_I

Ctra 6 md phong:
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file math debug wiew extermal wirtual dewvices  wirtual drive  help

= o di > » |
__________ Load i reload step back single step run step delay ms: 0
"EE“S‘E'SH ] | 8720:8000 | 8720:0000
A |08 (8a MOU AK. Bd720h -
o8 | T [
g [00 [00 MOU AH. B4Ch
: N A INT B21h
i |ﬂ1 IBFI A7204: D8 216 =+ RET
@7205: B4 188 NOP
[ Iﬂﬂ Iﬂﬂ a/286: 4C 676 L HOP
a72e7: b 285 = NOP
CS 8728 a/2e8: 21 B33 ¢ HOP
a7’289: C3 195 |;t NOP
I |ecese B720A: 90 144 ; NOP
B7288: 78 144 NOP
35 |e710 @720C: 98 144 E | =
sP [9108 @728D: 98 144 £ NOP
B728E: 98 144 E HOP
B728F: 98 144 NOP
BF 0608 A7218: 98 144 £ HOP
5 aaaa @A7211: 98 144 £ HOP
A7212: 98 144 £ MOP
] aaan @7213: 98 144 E NOP
A7214: 98 144 £ MOP
DS a7a8a @7215: 98 144 E ;' I ;'
ES I[‘I?ﬂﬂ
TCTEEN | su:uuru:el rezet | ALl | WarE | debugl stack | flagz

Néu chuong trinh ¢6 13i, cira s6 thong béo 18i s& xuat hién:

I} edit: C:emuB086'MySource',mj assembler status
file edit bookmarks assembler en Sxternal  view

O @ &% . | | [ @

TE open  examples 5 ahout
.model small —
.stack 188h 1=
.data
;Khai bao du lie
.code

main proc
mov ax,.@dat:

mov ds,ax

mov ac.dCh {11} wrong parameters: MOV ac,dCh

int 21h (11} probably it's an undefined var: ac
main endp
s~ Cac chuor
Ctcl proc

5 Ma lenh cu
ret

VIR ., | l! -
close
| 4| external.., run LI—I

[line: 7 | zal: 34 I drag a file here to open A

Nhan Close dé quay lai cira s6 soan thao.
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[ Céu triic chwong trinh 8086:

.model small

.stack 100h

.data

:Khai bao du lieu

.code

main proc

mov ax,@data

mov ds,ax

;Chuong trinh hop ngu

mov ah,4Ch

int 21h

main endp

jm-m- Cac chuong trinh con ---

Ctcl proc

; Ma lenh cua chuong trinh con

ret

Ctcl endp

End

2. Co sé ly thuyét

2.1. Ngit 21h

O ’Ham 01h: nhap mot ky tu tir ban phim va hién ky tu nhap ra man hinh.,
Néu

khong co Ky tu nhap, ham 01h s& doi cho dén khi nhap.

- Goi: AH =01h

- Tra vé: AL chta m3 ASCII cua ky tu nhap

MOV AH,01h

INT 21h ; AL chita md ASCII cua ky tu nhap

] Ham 02h: xuat mét ky tu trong thanh ghi DL ra man hinh tai vi tri con tro
hién hanh

- Goi AH = 02h, DL = ma ASCII cua ky tu

- Tra vé: khong c6

MOV AH,02h

MOV DL, A

INT 21h

] Ham 08h: giéng ham 01h nhung khong hién thi ky tu ra man hinh
(] Ham 09h: xuat mét chudi ky tu ra man hinh tai vi tri con tré hién hanh,
dia
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chi chudi duoc chira trong DS:DX va phai dugc két thic bang ky tu $
- Goi AH = 09h, DS:DX = dia chi chudi

- Tra vé: khdng c6

.DATA

Msg DB 'Hello$'

MOV AH,09h

LEA DX,Msg

INT 21h

] Ham OAh: nhap mot chudi ky tu tir ban phim (t6i da 255 ky tu), ding
phim

ENTER két thic chudi

- Goi AH = 0Ah, DS:DX = dia chi luu chudi

- Tra vé: khong c6

Chudi phai c6 dang sau:

- Byte 0: S6 byte t6i da can doc (ké ca ky tu Enter)
- Byte 1: s6 byte da doc

- Byte 2: luu cac ky tu doc

DATA

Msg DB 101 ; Poc tdi da 100 ky tur

DB ?

DB 101 DUP(?)

MOV AH,0Ah

LEA DX,Msg

INT 21h

(] Ham O0Bh: kiém tra phim nhan trén ban phim

Goi: AH = 0Bh

Tra vé: AL = OFFh néu c6 nhan phim, AL = 0 néu khdng nhan phim
[] Ham 4Ch: két thiic chuong trinh

MOV AH,4Ch

INT 21h

2.2. Ngit 10h

1 Ham 02h: Goi AH = 02h, DH = dong, DL = cot

MOV AH,02h

MOV DX,0F15h

INT 10h

3. Tién trinh thuc hién

3.1. C4c Iénh co ban

- Bai 1.1: Thuc hién chuong trinh sau (cong 49h vai 8Ah):
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.model small
.stack 100h
.data

msg db 'Hello$'
.code

main proc
mov ax,@data
mov ds,ax
mov al,49h
add al,8Ah
mov ah,4Ch
int 21h

main endp

- Nhan vao nit Emulate dé thuc hién mé phong.
- Tai cua s6 m6 phong, chon menu View > Flags dé hién thi noi dung

emulator: noname.exe_

file math debug BEEEN external  wirtual dewvices  wirtual drive  help

u

= o log and debug. exe emulation F11 _‘ 3 J' ..
Load - extended value viewer i oL step delay ms: 0
legisters | 1 sack | 8721:00080
A |08 (8@ variables MOU AX,. BdY20h -
MO DS, Ao
B @@ |@g | T MOU AL, B4%9h
bl babl ADD AL. @8Ah
0% |81 [1p | s¥mbol table MOU AH. B4Ch
listing INT B21h
L (A8 (6@ HOP
original source code HOP
cs  [e721 ? NOP
; MOP
J=] fpeaA options HOP
55 a718 arithretic & logical unik J :gg J
: MOP
e [s100 ot
MOP
= aoog lexical flag analyzer NOP
Sl anaa MOP
ascii codes MOFP
] (15515 MOP
emulator screen HOF
D5 a7oaa - ﬂ . j

a7 on
29 ICTEEN su:uuru:e| rezet ALt | Wars debug| stack | flagz

Cira sb flags cho phép xem ndi dung cua cac co:
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flags

cF |8 »| | - Nhén nit Run thuc thi chwong trinh va quan sat noi dung
ZF B~ cac co. Giai

o fo] | tich _ s

- Bai 1.2: Thuc hién chuong trinh cong 2 s6 va kiém tra
ndi dung cac , ‘

PF |0 -] co: CF, ZF, SF, OF, PF, AF. Tu d6 rat ra ket luan vé muc

s |o ~| | dich cua cac
IF IEI co nay
- OFFh + 01h
B~
ok [o=lif  oren + 10n
- 40h + 55h
-22h + 8Fh

- 99h + 7Ch

- Bai 1.3: Thuc hién Iénh nhén gitra 15h va 41h, 154h va 289Ah.

- Bai 1.4: Thuc hién Iénh chia gitra 5623h va 14h, 3219154h va 9Ah.
- Bai 1.5: Thuc hién Iénh dich tréi 1 bit, 2 bit, 3 bit gia tri 25h.

- Bai 1.6: Thuc hién Iénh quay trai 1 bit, 2 bit, 3 bit gia tri 25h.

- Bai 1.7: Thuc hién Iénh quay tréai két hop vé&i co carry 1 bit, 2 bit, 3 bit
gia tri 25h.

- Bai 1.8: Thyc hién Iénh dich phai 1 bit, 2 bit, 3 bit gia tri 25h.

- Bai 1.9: Thuc hién Iénh quay phai 1 bit, 2 bit, 3 bit gia tri 25h.

- Bai 1.10: Thyc hién lénh quay phai két hop vai co carry 1 bit, 2 bit, 3
bit gia tri 25h.

- Bai 1.11: Str dung lénh IN dé nhap dix liéu va lénh OUT dé xuat dir
liéu ra thiét bi ngoai vi c6 dia chi 110. Cht y thém vao chudi
#start=simple.exe# ¢ dau chuong trinh dé kiém tra két qua.

3.2. Sir dung ngat 21h va ngat 10h

(] Bai 1.12: Dung ham 09h xuat chudi ra man hinh:

.model small

.stack 100h

.data

msg db 'Hello$'

.code

main proc

mov ax, @data

mov ds,ax

mov ah,09h ; Xuat chudi ra man hinh

lea dx,msg
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int 21h
exit:

mov ah,4Ch
int 21h
main endp
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Bai giang Vi diéu khién
Bién soan: Ths Lé Hoang Anh

CHUONG III : LAP TRINH HOP NGU VA TOM TAT TAP LENH

I. LAP TRINH HQP NGU':

Hop ngtr ( assembly language ) 1a ngdn ngir cua may tinh c¢o vi tri 0
gitra ngdn nglt my va ngon ngir cap cao.Cac ngdn ngit cap cao nhu
Pascal,C st dung céc tir va cac phat biéu de hiéu hon. Ngon ngit may (
machine language ) la ngon ngir ¢ dang sd nhi phan cua may tinh. Mot
chuong trinh viét bang ngdn ngir may 13 mot chudi cac byte nhi phan bicu
dién cac 1énh ma may tinh thyuc thi duoc.

Hop ngit thay thé cac ma nhi phan cta ngdn ngit may bang cac ma goi
nhé gitp ta dé nhé va dé lap trinh hon.

Ex : [énh cong c6 ma nhi phan 1a “10110011” duoc hop ngit thay thé
bang m4 goi nhé ADD

Mot chuong trinh viét bang hop ngir khong thé duoc thyc thi truc tiép
.Sau khi duoc viét xong chuong trinh nay phai duoc dich thanh ngdn ngix
may.

Mot chuong trinh viét bang hop ngi 1a chuong trinh viét dudi dang
cac ky hiéu, cAc ma goi nhé ... trong d6 mdi phét biéu twong tmg véi mot
Iénh cta ngbn ngir may.

Mdi dong lénh duoc chia thanh cac truong cach biét nhau béi khodng
trang hodc Tab. Khudn dang tong quat ciia mdi dong lénh nhu sau:

[label :] mnemonic [operand ][,operand][,...] [;comment]
Label: nhan
Mnemonic : ma goi nhé
Operand : toan hang
Comment : chu thich

a. Truong nhén :

Nhan 12 mot loai ky hiéu va duoc nhan dang bang dau “:” ( két
thic nhan). Nhan phai dugc bat dau bang mot ky tu chi, dau hoi “?”,d4u
noi dudi “ " va tlep theo phai Ia cac ky tu chi,cac sb, dau “?”,ddu “
Nhan c6 thé dai ti da 1a 31 Ky tu ¢ dang chit thuong hoac chit in. Nhan
khong dugc tring véi céac tir khoa ( cac ma goi nho, cac chi dan, cac toan
tir hodc cac ky hiéu tién dinh nghia ).

b. Truong ma goi nhé :

M4 goi nhé la cac ky hiéu biéu dién cho cac lénh . Truong ma

goi nho cua I€nh theo sau trudng nhén .
Ex: MOV,ANL,SETB ....
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Bai giang Vi diéu khién
Bién soan: Ths Lé Hoang Anh

C. Truong toadn hang :

Truong todn hang theo sau truong ma goi nhéd. Truong nay
chura dia chi hodc dit liéu ma Iénh s& st dung. Mot nhan ¢é thé duoc ding
dé biéu thi dia chi cta dit liéu .Céc kha nang cia trudng toan hang phu
thudc vao thao tac. Cé thao tac khdng cé toan hang (ex: Iénh RET,NOP..)
trong khi cac thao tac khac cho phép nhiéu toan hang cach nhau bai dau
phay.

d. Truong cha thich :

Céc ghi cha dung dé 1am rd chuong trinh dugc dat trong truong
chu thich ¢ cudi dong lénh. Céc chii thich dugc bat dau bang dau “ ; ”
Céc chd thich c6 thé chiém nhiéu dong riéng va ciing phai bt dau bing
dau “ ; “ . Cac chuong trinh con va cé&c phan c6 kich thude 16n cua
chuong trinh thuong bat dau boi mot khdi chi thich bao gom nhiéu dong
chd thich dé giai thich cac dat trung cua chuong trinh.

I1. TOM TAT TAP LENH :

Ciling nhu cac bd vi xur Iy 8 bit cac 1énh cua 8051 c6 cac opcode 8 bit ,
do vay s6 1énh c6 thé 1én dén 256 1énh ( thuc té c6 255 1énh ,1 1énh khong
dugc dinh nghia ). Ngoai opcode mot s6 1énh con ¢ thém 1 hoic 2 byte nita
cho dir liéu hodc dia chi . Tap Iénh c6 139 1énh 1 byte , 92 1énh 2 byte va 24
Iénh 3 byte .

1. CAC KIEU PINH PIA CHI :

Cac kiéu dinh dia chi 1a phan can thiét cho toan bo tap 1énh cua mdi
mot bo vi xir 1y , bo vi diéu khién . Cac kiéu dinh dia chi cho phép ta xac
dinh rd nguén va dich cua dit liéu theo nhiéu cach khac nhau phu thudc vao
tinh hudng 1ap trinh ,c6 8 kiéu dinh dia chi :

e Thanh ghi ( register)
Truc tiép (direct )
Gian tiép ( indirect )
Ttc thoi (immediate )
Tuong d6i ( relative )
Tuyét dbi ( absolute )
Dai (long)

e Chisb (index)
1.1. PINH PIA CHI THANH GHI :

Kiéu dinh dia chi thanh ghi dwoc ky hiéu 1a Rn, trong d6 n c6 gia tri tir
0-7, A, DPTR, PC, C va cap thanh ghi AB.

Ex: ADD AR7
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C6 4 day thanh ghi nhung ¢ mot thoi diém chi c6 mot day tich cuc. Cac day
thanh ghi chiém 32 byte dau tién cia RAM dit liéu trén chip ( 00H-1FH ).
Pé chon day thanh ghi tich cuc ta tac dong Ién céc bit RS1,RS0 cua tir trang
thai chuong trinh PSW. Khi hé théng duoc reset thi ddy thanh ghi 0 mac
dinh duoc tich cuc.

1.2. PINH PIA CHI TRUC TIEP :
Kiéu dinh dia chi truc tiép duoc st dung dé truy xuat cac bién nhé
hodc cac thanh ghi trén chip.
Ex: MOV A55H
MOV P1,A ( P1 c6 dia chi 90H )

1.3. PINH DPIA CHI GIAN TIEP :
Kiéu dinh dia chi gian tiép duoc nhan biét nho vao ky tu @ dit trude
RO hoic R1. Cac thanh ghi RO va R1 c6 thé hoat dong nhu 13 cac con tro va
no1 dung ctia chung chi ra dia chi trong RAM noi1 ma dit liéu dugc doc hay
ghi.Ta can dén kiéu dinh dia chi gian tiép khi ta duyét cac vi tri lién tiép
trong bo nho.
Ex: Thuc hién viéc x6a tudn tu RAM ndi tir dia chi 60H-7FH
MOV RO,#60H
LOOP: MOV @RO0,#0
INC RO
CJINE RO0,#80H,LOOP
(tiép tuc)

1.4. PINH PIA CHI TUC THOI :

Khi toan hang ngudn 1a mot hiang sb thay vi la mot bién ,hang s nay
c6 thé dua vao 1énh va day 1a byte dir liéu tic thoi. C4c todn hang ture thoi
dugc nhin blet nho vao ky tu # dat trudc chung. Toan hang nay c6 thé la
mot hang s6 hoc,mot bién hoic mot biéu thirc sé hoc str dung cac hing s6 .

Ex: MOV A#12

MOV DPTR,#8000H
1.5. PINH PIA CHI TUONG POI :

Kiéu dinh dia chi tuong ddi chi duoc st dung cho cac Iénh nhay .Mot
dia chi tuong d6i( con dugc goi 1a offset ) 1a mot gia tri 8 bit c6 déu .Gia tri
nay dugc cong véi bd dém chuong trinh dé tao ra dia chi caa Iénh tiép theo
can duoc thyc thi.

Ex: SIMP THERE

DJNE ...
CJINE ...

Trang 18



Bai giang Vi diéu khién
Bién soan: Ths Lé Hoang Anh

Dinh dia chi tuong ddi c6 diém loi 14 cung cap cho chiing ta md khéng phu
thudc vao vi tri , nhung lai ¢6 diém bat loi 1a cac dich nhay bi gidi han trong
tam -128 byte dén 127 byte.

1.6. PINH PIA CHI TUYET POI :

Kiéu dinh dia chi tuyét ddi chi dugc st dung voi cac 1énh ACALL va
AJMP. Pay la cac 1énh 2 byte cho phép ré nhanh chuong trinh trong trang
2K hién hanh cta bd nhé chuong trinh . Bé khong bi gisi han ta c6 thé su
dung Iénh LCALL, LIMP.

Ex: LOOP:

LCALL GIAI_MA
LIMP LOOP
1.7. PINH PIA CHI DAI :

Kiéu dinh dia chi dai chi dugc ding cho cac 1énh LCALL va LIMP
cac lénh 3 byte nay chira dia chi dich 16 bit . Loi ich cua Iénh nay la sir dung
hét toan bo khong gian nhé chuwong trinh 64K, nhung lai c¢6 diém bat loi 1a
lénh dai dén 3 byte.

1.8. PINH PIA CHI CHI SO :

Kiéu dinh dia chi chi sd s dung mdt thanh ghi nén ( hoac bo dém
chuong trinh hodc con tro dir liéu ) va mot offset ( thanh chira A ) tao thanh
dang dia chi hi¢u dung cho I1énh JMP hoac 1énh MOVC.

Ex: MOVC A,@A+<base reg>

JMP @A+DPTR

2. CAC LOAI LENH :
Cac Iénh cta 8051 duoc chia lam 5 nhém:
e Nhém lénh s6 hoc

Nhom [énh logic

Nhom [énh di chuyén dit liéu

Nhom lénh xir Iy bit

Nhoém Iénh ré€ nhanh

Ghichu:
Rn : dia chi thanh ghi RO-R7
direct : dia chi 8 bit trong RAM noi ( 00H-OFH )
@RI : dia chi gian tiép str dung thanh ghi RO hoic R1
source : toan hang ngudn - ¢ thé 1a Rn,direct hoic @Ri
destination : toan hang dich — c6 thé 1a Rn,direct hoic @Ri
#data : hiang sb 8 bit ( Binary,Decimal,Hexa)
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#data 16  : hangsb 16 bit

bit - dia chi truc tiép ctia mot bit

rel - dia chi twong ddi (offset ) 8 bit ex : nhan

addrll : dia chi 11 bit trong trang hién hanh

addr16 : dia chi 16 bit
2.1. CAC LENH SO HOQC :

ADD A,source : cOng toan hang ngudn véi A

ADD A #data

ADDC A,source : cong toan hang ngudn véi A va cd nhd

ADDC A #data

SUBB Asource : trir bot A boi toan hang ngudn va s6 muon ( co
nho )

SUBB A #data

INC A : tang thanh ghi A m{t don vi

INC source

DEC A : giam thanh ghi A mét don vi

INC DPTR : tang thanh ghi DPTR mot don vi

MUL AB :nhan A voi B

DIV AB : chia A bai B ( A chia thuong s6,B chira s6 du )

DA A - hiéu chinh thap phan thanh ghi A

2.2. CAC LENH LOGIC :
ANL A,source : AND
ANL A #data
ANL direct,A
ANL direct,#data
ORL A,source :OR
ORL A #data
ORL direct,A
ORL direct,#data
XRL A,source : XOR
XRL A #data
XRL direct,A
XRL direct,#data
CLR A : X0a thanh ghi A
CPL A - lay bu A
RL A : quay trai A (MSB=>LSB)
RLC A : quay trai A vaico C
RR A : quay phai A ( LSB=>MSB)
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RRC A : quay phai A v&ico C
SWAP A : hoan d61 hai nibble ( hai nira 4 bit )
2.3. CAC LENH DI CHUYEN DU LIEU : o
MOV A,source - di chuyén toan hang nguon dén toan hang
MOV A #data
MOV dest,A
MOV dest,source
MOV dest,#data

MOV DPTR, #datal6 9
MOVC A @A+DPTR :dichuyén tir bd nhd chuong trinh
MOVC A @A+PC

MOVX A @RI : di chuyén tir bo nhé dir licu

MOVX A ,@DPTR

MOVX @Ri,A

MOVX @DPTR,A

PUSH direct : cat vao stack

POP direct : lay ra tir stack

XCH A,source  trao doi cac byte

XCHD A,@Ri  trao doi cac digit thap
2.4. CAC LENH THAO TAC TREN BIT :

CLRC : X0a bit

CLR bit : set bit bang 1

SETBC

SETB bit

CPLC : lay bu bit

CPL bit

ANL C,bit : AND bit v4i C

ANL C,/bit : AND NOT bit v4i C

ORL C,bit : OR bit v61 C

ORL C,/bit : OR NOT bit voi C

MOV C,bit - di chuyén bit dén bit

MOV bit,C

JC rel : nhay néu C bang 1

INC rel : nhay néu C bang 0

JB bit,rel : nhay néu bit bang 1

INB bit,rel : nhay néu bit bang 0

JBC bit,rel : nhay néu bit bang 1 rdi x6a bit
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2.5. CAC LENH RE NHANH :

ACALL addrll : goi chuong trinh con

LCALL addrl6

RET : quay V& tir chuong trinh con
RETI - quay Vé tir trinh phuc vu ngét
AJMP addrl1l - nhay

LIMP addr16

SIMP rel

JMP @A+DPTR

JZ rel : nhay néu A bang 0

INZ rel : nhay néu A khac 0

CJINE A direct,rel : S0 sanh va nhay

CJINE A #data,rel

CJNE Rn,#data,rel

DJNZ Rn,rel : giam va nhay néu khac khong
DJNZ direct,rel

NOP : khdng lam gi

I11. CAU TRUC CHUONG TRINH :
1. TO CHUC CHUONG TRINH :
Céc phan ctia chuong trinh duoc sip xép theo trinh tu sau :
e Céac phép gan
e Céc lénh khai dong ( thiét lap timer, ngét , nap cé4c gia tri ban
dau ...)
e Than chinh ctaa chuong trinh
e Céc chuong trinh con
e Céc dinh nghia hang dit liéu ( DB va DW)
Gan :

Viéc dinh nghia c4c hang sé bang phét biéu gan lam cho
chuong trinh d& doc va bao tri hon. Céc hang sé duoc dung trong sudt
chuong trinh bang céch thay thé céc gia tri bang cac ky hiéu d& duoc gan.
Khi chuong trinh duge dich thi cac gia tri twong tmg duoc thay thé cho
cac ky hiéu.

Chuwong trinh con :

Khi cac chuong trinh tra nén I6n, ta phai chia nho cac thao tac
I6n va phie tap thanh cac thao nhé va don gian. C4c thao tdc nho va don
gian nay dugc lap trinh thanh cac chuong trinh con. Cac chuong trinh
con dugc bat dau bang mot nhan va két thlic bang lénh RET hoic RETI.
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Céc chi dan :
Céc chi dan la c4c 1énh déi véi trinh dich hop ngit.
e ORG : chi din ORG dung dé thiét 1ap mot géc méi cua chuong
trinh cho céc phat biéu theo sau.
Ex: ORG 0000H
ORG 0030H
e END : la chi din thdng bao cho trinh dich hop ngit biét 44 két thic
chuong trinh ngudn. END 4 phéat biéu cudi cuing cta chuong trinh.
e EQU (equate ) : chi din EQU gan gia tri s6 cho tén cua ky hiéu

dugc dinh nghia.
Ex: N27 EQU 27
HERE EQU $
DATA  EQU 50H
e BIT : chi dan BIT gan gia tri bit vao tén cua ky hiéu.
Ex: MOTOR BIT P0.0

e DB : chi din DB ding dé gan mot hiang s6 vao bo nhé chuong
trinh, cac biéu thirc theo sau c6 thé 1a mot chudi ciia mot hay nhiéu
gia tri byte. Chi ddn DB cho phép chudi ky tu (dit trong hai diu
nhay don ) dai hon hai ky tu, mdi ky tu trong chudi dugc bién doi
thanh ma ASCII . Néu ¢ mét nhan duoc nhan duge ding, nhan
dugc gan dia chi cua byte dau tién.

Ex: SQUARES: DB 0,1,4,9,16,25
MESSAGE: ‘ LAC HONG UNIVERSITY “,0
- chudi ky tu ké thic boi 0

2. LUU PO THUAT GIATI :

Luu do thuat giai 1a cac cong cu thudng ding cho céc giai doan khai
dau cua lap trinh hop ngit. Luu dd thuat giai 1a cong cy truc quan gitp ta dé
dang trinh bay va hiéu chuong trinh hop ngit mot cach hé théng. Luu dd
thuat giai cho phép mot yéu cau dugc mé ta dudi dang “diéu gi phai duoc
thuc hién “ hon 13 “thuc hién diéu d6 bang cach nao”. Céc ky hiéu thuong
ding nhat cho viéc 1ap luu d6 bao gdm :
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: khéi quyét dinh ,khdi nay thudng dit ra cac cau hoi cho
cac cau tra loi cé ( Yes ) hay khéng ( No ).

: miii tén chi duong di cua chuong trinh

- khéi xur ly

: khéi xuat/nhap

- diém bat dau hoic két thiic chuong trinh

B

: chuong trinh con

Q - két nbi qua trang
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Ex : Hay viét mot chuong trinh x6a cac thanh ghi trong RAM nai tir dia chi

50H-60H.
(  Begin )
«—
Xoéa dir ligu
No
Yes
END
Chuong trinh :
MOV RO,#50H
MOV A#0
LOOP:
MOV @RO,A
INC RO
CINE RO,#61H,LOOP
END

Ex : Hay viét chuong trinh Kiém tra mot ndt nhan S lién tuc , néu nit nhan
dugc tac dong thi cho phép dén D sang va két thlic chuong trinh.

Ex : Hay viét chuong trinh cho mot 6 khda mat ma gdm 8 cong tic duoc két
ndi vao port 0, chuong trinh s& kiém tra néu ma nhap vao gidng vai ma mac
dinh (00001111) thi cho phép mé khéa K va két thic chuong trinh, khéa K
duogc két ndi vao chan P1.0 ( quy wdc 0: khoéa , 1: mé khoa ) .

Trang 25



Tai li¢u vi xu ly Ldp trinh hop ngiv

CHUONG 3: LAP TRINH HOP NGU

1. Cac tap tin .EXE va .COM

DOS chiw c6 thé thi hanh duoc cac tap tin dang .COM va .EXE. Tap tin .COM
thuong dung d¢ xay dung cho cac chuong trinh nhé con .EXE dung cho cac chuong
trinh 1on.

1.1. Tap tin .COM

- Téap tin .COM chi c6 mdt doan nén kich thude tdi da cua mot tap tin loai

nay la 64 KB.

- Tap tin .COM duogc nap vao by nhé va thuc thi nhanh hon tap tin .EXE

nhung chi 4p dung dugc cho cac chuong trinh nho.
Chi c6 thé goi cac chuong trinh con dang near.

Kh1 thuc hi¢én tap tin .COM, DOS dinh vi by nhé va tao vung nhd dai 256
byte & vi tri 0000h, vung nay goi la PSP (Program Segment Prefix), né s€ chua céac
thong tin can thiét cho DOS. Sau d6, cac ma 1énh trong tap tin s€ dugc nap vao sau
PSP & vi tri 100h va dua gia tri 0 vao stack. Nhu vay, kich thudc ti da thuc sy cua
tap tin .COM la 64 KB — 256 byte PSP — 2 byte stack.

Tat ca cac thanh ghi doan déu chi dén PSP va thanh ghi con tro 1énh IP chi
dén 100h, thanh ghi SP ¢6 gia tri OFFFEh.

1.2, Tap tin .EXE

- Nam trong nhiéu doan khac nhau, kich thuéc thong thudong 16n hon 64
KB.

- C6 thé goi duoc cac chuong trinh con dang near hay far.

- Tap tin .EXE chira mot header ¢ dau tap tin dé chira cac thong tin diéu
khién cho tap tin.

2. Khung cua mot chucong trinh hgp ngir

Khung ctia mot chuong trinh hop ngit ¢6 dang nhu sau:

TITLE Chuong trinh hop ngir
.MODEL  Kiéu kich thuéc bo nh¢  ; Khai bdo quy mo sur
; dung bo nhd
STACK Kich thudc ; Khai b4do dung luong
; doan stack
.DATA ; Khai bao doan dir liéu
msg DB  'Hello$'
.CODE ; Khai bao doan ma
main PROC
CALL Subname ; Goi chuong trinh con
main ENDP
Subname PROC ; Pinh nghia chuong
; trinh con
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RET
Subname ENDP
END main

** Quy mo st dung bo nhé:

Bang 3.1:
Loai Mo ta
Tiny Ma 1€nh va dir liéu nam trong mét doan
Small Ma [¢énh trong mot doan, dit li¢u trong mot doan

Medium | Ma I¢énh khong nim trong mot doan, dir li¢u trong mot doan

Compact | Ma 1énh trong mdt doan, dir liéu khong nam trong mét doan

Large Ma 1énh khong nam trong mot doan, dir li¢u khong nam trong mot doan
va khong c6 mang nao 16n hon 64KB
Huge Ma 1énh khong nam trong mot doan, dir li€u khong nam trong mdt doan

va cic mang c6 thé 16n hon 64KB

Thong thuong, cac ung dung don gian chi doi héi ma chuong trinh khong qua
64 KB va dir liéu cling khong 16n hon 64 KB nén ta st dung ¢ dang Small:

.MODEL SMALL
+» Khai bao kich thwéc stack:

Khai béo stack ding dé danh ra mot ving nhé dung 1am stack (chu vyé'u phuc
vu cho chuong trinh con), thong thuong ta chon khoang 256 byte la du dé su dung
(néu khong khai bdo thi chuong trinh dich ty dong cho kich thude stack 1a 1 KB):

STACK 256
% Khai bao doan dir li¢u:
Poan dit liéu dung dé chira cac bién va hang sir dung trong chwong trinh.
+ Khai bao doan ma:

Poan mé dung chira cdc mi 1énh cua chuwong trinh. Poan ma bit dau bang
mot chuong trinh chinh va co thé c6 cac lénh goi chuong trinh con (CALL).

Mot chuong trinh chinh hay chuong trinh con bat dau bang 1énh PROC va két
thiic bang 1énh ENDP (déy 1a cac 1énh gia cta chuong trinh dich). Trong chwong
trinh con, ta sir dung thém 1énh RET dé tra vé dia chi 1énh trude khi goi chuong trinh
con.

3. Ca phap cua cac lénh trong chuong trinh hgp ngir

Mot dong 1énh trong chuong trinh hop ngir gdém co cac trudng (field) sau
(khong nhat thiet phai day du tat ca cac truong):

d .
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Tén Lénh Toan hang Chu thich
A: MOV AH,10h ; Pua gid tri 10h vao thanh ghi AH
Main PROC

Trudng tén chira nhan, tén bién hay tén thu tyc. Cac tén nhin cé thé chua tbi
da 31 ky tu, khong chira ky tu tring (space) va khong duogc bat dau bang s6 (A: hay
Main:). Cac nhan dugc két thic bang dau ':'.

Truong 1€nh chira cac 1énh s€ thuc hién. Cac 1€nh nay co thé 1a cac 1énh that
(MOV) hay céac 1énh gid (PROC). Céc Iénh that s€ dugc dich ra ma may.

Trudng toan hang chira cc toan hang can thiét cho 1énh (AH,10h).

Truong cha thich phai duoc bat dau bang dau ';'. Truong nay chi dung cho
nguoi lap trinh dé ghi cac 10i giai thich cho chuong trinh. Chwong trinh dich s& bo
qua céc 1énh ndm phia sau diu ;.

3.1. Khai bao dir liéu

Khi khai bao dit liéu trong chuong trinh, néu sir dung sé nhi phan, ta phai
dung thém chit B ¢ cudi, néu st dung s6 thap luc phan thi phai dung chit H & cubi.
Chii y ring doi véi sé thap luc phan, néu bit dau bang chit A..F thi phdi thém vio
s6 0 ¢ phia trudc.

Vi du:

1011b : S6 nhi phan
1111 : S6 thap phan
1011h : S6 théap lyc phan

3.2. Khai bao bién

Khai b4o bién nham dé chuong trinh dich cung cép mot dia chi xac giinh trong
bd nhd. Ta dung céc Iénh gid sau dé dinh nghia cac bién tng vai cac kiéu dir ligu
khac nhau: DB (define byte), DW (define word) va DD (define double word).

VD:

Al DB 1 : Pinh nghia bién A1 dai 1 byte (chuong
; trinh dich s& ding 1 byte trong bd nhé dé
; Iuu trit A1), tri ban dau Al =1

A2 DB ? : Bién A2 kiéu byte, khong c6 gi tri gan
: ban dau

A3 DB 'A' ;Biénkiéukytu

A4 DW 1 ; Binh nghia bién A4 dai 2 byte, gia tri ban
: ddu A4 = 1, ta cling c6 thé dung diu ? dé
- x4c dinh bién khong can khoi tao gia tri ban dau

A5 DD 1 : Bién A5 dai 4 byte

A6 DB 1,2,3 ;Dinhnghia bién mang (array) gdom c6 3
: phan tir, mdi phan tr dai 1 byte (nghia la
; s€ dung 3 byte luu trit) véi cac gia tri ban
- d4u cua cac phén ttr 1an luot 12 1,2,3

A7 DB 10 DUP(0)
; Khai bao bién mang gdom 10 phan tir, mdi
: phan tir co chiéu dai 1 byte voi gia tri gan
; ban dau1a 0
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A8 DB 10 DUP(?)
; Khai bdo bién mang gom 10 phan t, moi
; phan tur c6 chiéu dai 1 byte, khong can
; gén gia tri ban dau

Ngoai ra ta c6 thé ding cac toan tir DUP 16ng vao nhau khi khai bao bién
mang. Gia s ta can khai bao mang A9 c6 cac gia tri gan ban dau
1,2,3,1,1,3,2,2,1,1,3,2,2. Ta c6 thé thuc hién nhu sau:

A9 DB 123,1,13221,1322
Hay: A9 DB 12,3,2DUP(1,1,32.2)
Hay: A9 DB 12,32 DUP(2 DUP(1),3,2 DUP(2))

Doi voi cac bién cd nhiéu hon 1 byte, byte thap s€ chira & 6 nhd c6 dia chi
thap va byte cao s€ chira & 6 nhd c6 dia chi cao.

VD:
A10 DW 1234h

Bién A10 gia sir bt dau luu tai dia chi 1000h thi 6 nhd 1000h chia gia tri 34h
con 6 nhd 1001h chira gia tri 12h.

Déi voi bién kiéu chudi (string), thuc chat 1a mot mang cac ky tu, ta cé thé
khai bdo nhu sau:

All DB 'ABCD'
Hay All DB  65h,66h,67h,68h

Sau 1énh khai béo nay thi 6 nhé 1000h (gia sir bién A1l luu trit tai dia chi
1000h) chra 'A’", 1001h chira 'B', 1002h chura 'C' va 1003h chtra 'D'.

3.3. Khai bao hang

Cac hang khai bao trong chuong trinh hop ngir bang Iénh gia EQU dé chuong
trinh d€ hiéu hon. Hang c6 thé ¢ dang so, ky tu hay chudi.

VD:
Al12 EQU 10
Al13 EQU 'AAA'

Sau khi str dung khai bdo nay, néu ta diung 1énh:
MOV AH,A12
thi AH = 10h

Al4 DB 'B'Al3 .
thi khai bao chudi A14 véi gia tri gan ban dau 1a 'BAAA'.
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4. Cac toan tu trong hop ngir

% Toan tir so hoc:

Bang 3.2:

Trong d6 bt, btl, bt2 1a cac biéu thirc hing, n 1a sb nguyén.

Toan tir Cu phap Mo ta

+ +bt S6 dwong

- -bt S6 am

* bt1*bt2 Nhan

/ bt1/bt2 Chia

mod btl mod bt2 | LAy phan du

+ btl + bt2 Cong

- btl — bt2 Tru

shl bt shl n Dich trai n bit
shr bt shr n Dich phai n bit

VD: MOV AH,(8+1)*7/3
MOV AH, 00010001b shr 2
MOV AH,00010001b shl 2
MOV AH,100 mod 3

< Toan tir logic:
Bao gom cac toan tr AND, OR, NOT, XOR

VD: MOV AH,10 OR 4 AND 2
MOV AH, 0FOh AND 7Fh

% Toan tir quan hé:
Céc toan tir quan hé so sanh 2 biéu thtrc, cho gia tri true (-1) néu diéu kién
thod va false (0) néu khong thoa.

; AH < 21

; AH < 0000 0100b
; AH <~ 0100 0100b

;AH «— 1

:AH=10
: AH = 70h

Bang 3.3:
Toan tir | Cu phap Mo ta
EQ btl EQbt2 | Bang
NE btl NE bt2 | Khong bang
LT btl LT bt2 | Nho hon .
LE btl LE bt2 | Nhé hon hay bang
GT btl GT bt2 | Lén hon .
GE btl GE bt2 | Lon hon hay bang
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% Ciac toan tir cung cAp thong tin:

> Toan tir SEG:
SEG bt
Toan tir SEG xéac dinh dja chi doan cta biéu thac bt. bt c6 thé 13 bién, nhan,
hay cac toan hang bd nho.

» Toan tir OFFSET:
OFFSET bt
Toan tir OFFSET x4c dinh dija chi offset ctia biéu thirc bz. bt c6 thé 1a bién,
nhan, hay céc toan hang bd nho.

VD: MOV AX,SEG A ; Nap di’a chi doan va dia chi offset
MOV DS,AX ; cia bién A vao cap thanh ghi
MOV AX,OFFSET A ; DS:AX

> Toan tir chi s6 [ |: (index operator)
Toén tr chi s6 thudng dung vdi toan hang truc tiép va gian ti€p.

» Toan tir (1) (segment override operator)
Segment: bt
Toan tir : quy dinh céach tinh dia chi dbi voi segment dugc chi. Segment 14 cac
thanh ghi doan CS, DS, ES, SS.
Chu y rang khi sir dung toan ttr : két hop véi toan tir [ ] thi segment: phai dit
ngoai toan tu [ .

VD: Cach viét [CS:BX] 1a sai, ta phai viét CS:[BX]

» Toan tir TYPE:

TYPE bt

Tra vé gia tri biéu thi dang cua biéu thic br.

- Néu bt 12 bién thi s& tra vé& 1 néu bién co kiéu byte, 2 néu bién c6 kiéu
word, 4 néu bién c6 kiéu double word.

- Néu bt 12 nhén thi tra vé OFFFFh néu bt 13 near va OFFFEh néu bt 1a far.

- Néu bt 12 hang thi tra vé 0.

» Toan tir LENGTH:
LENGTH bt , )
Tra vé s6 cac don vi cap cho bién bt

» Toan tir SIZE:
SIZE bt , ,
Tra ve tong so cac byte cung cap cho bién bt

VD: A DD 100 DUP(?)

MOV AX,LENGTHA ;AX=100
MOV AX,SIZE A ; AX =400

y @
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% Cac toan tir thugc tinh:

» Toan tiw PTR:
Loai PTR bt
Toan tir ndy cho phép thay d6i dang cua biéu thirc bt.
- Néu bt 1a bién hay toan hang bo nh¢ thi Loai 12 byte, word hay dword.
- Néu bt 14 nhén thi Loai 13 near hay far.

VD: A DW 100 DUP(?)

B DD ?
MOV AH,BYTE PTR A ; Pua byte dau tién trong mang A
; vao thanh ghi AH
MOV AX,WORD PTR B ; Pua 2 byte thap trong bién B
; vao thanh ghi AX
» Toan tir HIGH, LOW:
HIGH bt
LOW bt

Cho gia tri ctia byte cao va thap ctia biéu thirc bt, bt phai 1a mot hang.

VD: A EQU 1234h
MOV AH,HIGH A ; AH < 12h
MOV AH,LOW A ; AH < 34h

5. Cac cach dinh dia chi trong hop ngir

< Toan hang truc tiép:

Toéan hang truc tiép 1a mot biéu thirc héng xac dinh. Cac héng s6 ¢co thé &
dang thip phan (c6 diu va khong diu), nhi phén, thip luc phan, cic hing sé dinh
nghia bang 1énh EQU, ...

VD: MOV AH,10
MOV AH,1010b
MOV AH,0Ah
MOV AH,A12
MOV AX,OFFSET msg
MOV AX,SEG msg

** To4n hang thanh ghi:
Céc thanh ghi c6 thé st dung trong phép dinh dia chi thanh ghi 1a AH, BH,
CH, DH, AL, BL, CL, DL, AX, BX, CX, DX, SP, BP, SI, DI, CS, DS, ES, SS.

% Toan hang by nhé:

> True tiép:

Toan hang nay xac dinh dir li€u luu trong bd nhé tai mot dia chi xac dinh khi
dich, dia chi nay 12 mot biéu thirc hing (c6 thé két hop véi toan tir chi s6 [ ] hay toan
tor +, -, :). Thanh ghi doan méac dinh 1a thanh ghi DS nhung ta c6 thé dung toan tir :
dé chi thanh ghi doan khac.

d .
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VD: A DW 1000h

B DB 100 DUP(0)

MOV AX,A ; Chuyén ndi dung cua bién A vao
MOV AX,[A] ; thanh ghi AX

MOV AH,B : Truy xut phan ttr ddu tién cua
MOV AH,B[0] ; mang B

MOV AH,B +1 : Truy xuét phan tir thir hai cta
MOV AH,B[1] ; mang B

MOV AH,B +5 : Truy xuét phan tir thir 6 ctia
MOV AH,BJ[5] ; mang B

Chay rang 1énh MOV AX [IOOOh] s& chuyén gia tri 1000h vao thanh ghi AX.
Néu mudn chuyén ndi dung tai 6 nhé 1000h vao thanh ghi AX thi phai dung lénh
MOV AX,DS:[1000h] hay MOV AX,DS:1000h

> Gian tiép:

Toan hang b nh¢ gian tiép cho phép ding cac thanh ghi BX, BP, SI, DI dé
chi cac gia tri trong bd nho.
VD: MOV BX,2

MOV SI1.3

MOV AH,B[BX] : Chuyén phan tir thir 3 ctia mang B
; vao thanh ghi AH

MOV AH,B[BX+1] : Chuyén phan tir thtt 4 ctia mang B

MOV AH,B[BX]+1 ; vao thanh ghi AH (BX +1=3)

MOV AH,B[BX+SI] : Chuyén phan tir thir 6 cia mang B

MOV AH,B[BX][SI] ; vao thanh ghi AH

MOV AH,[B+BX+SI] ;BX+SI=5
MOV AH,[B][BX][SI]

MOV AH,B[BX+SI+5] ; Chuyén phan tir thir 11 cia mang B
MOV AH,B[BX][SI]+5 ; vao thanh ghi AH

MOV AH,[B+BX+SI+5] ;BX+SI+5=10

6. Tao va thuc thi chuong trinh hgp ngir

Ta c6 thé tao va thuc thi mot chuong trinh hop ngit trén mot may PC theo cac

budc sau:

Dung mot chuong trinh soan thao van ban khéng dinh dang (nhu NC) tao
mot tap tin chita chuong trinh hop ngit (gan phan mo rong cua tap tin niy
la .ASM, gia st la TEMP.ASM).

- Dung chuong trinh TASM.EXE (Turbo Assembler) dé dich ra ma may
dang .OBIJ: TASM TEMP

Sau khi dich xong, ta s€ dugc file TEMP.OBJ chira cic ma may cua
chuong trinh. Pé chuyén thanh file thuc thi, ta ding chuwong trinh
TLINK.EXE dé chuyén thanh tap tin .EXE: TLINK TEMP

- Néu tap tin thyc thi & dang .COM thi ta dung thém chuong trinh
EXE2BIN.EXE: EXE2BIN TEMP TEMP.COM
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7.Tap lénh hop ngir

7.1. Nhém Iénh chuyén dir liéu

7.1.1.Nhém Iénh chuyén dif liéu da dung

« Lénh MOV dst,src: chuyén ndi dung toan hang src vao toan hang dst.
Toan hang ngudn src c6 thé 1a thanh ghi (reg), bd nhé (mem) hay gia tri
tire thoi (immed); toan hang dich dst ¢6 thé 1a reg hay mem.

Lénh MOV ¢6 thé ¢6 cac truong hop sau:

Reg8 « reg8 MOV AL,AH
Regl6 < regl6 MOV AX,BX
MemS8 <« reg8 MOV [BX],AL
Reg8 <~ mem§ MOV AL,[BX]
Meml6 « regl6 MOV [BX],AX
Regl6 < mem16 MOV AX,[BX]
Reg8 <« immed8 MOV AL,04h
MemS8 <« immed8 MOV mem[BX],01h
Regl6 «— immed16 MOV AL,0F104h
Mem16 < immed16 MOV mem[BX],0101h
SegReg < regl6 MOV DS,AX
SegReg «— mem16 MOV DS,mem
Regl6 «— segreg MOV AX,DS
Meml6 « segreg MOV [BX],DS

- Lénh MOV khong anh huong dén cac co.

- Khéng thé chuyén truc tiép dir liéu giita hai 6 nhé ma phai thong qua mot
thanh ghi

MOV AX,meml

MOV mem2,AX

- Khéng thé chuyén gié tri truc tiép vao thanh ghi doan

MOV AX,1010h

MOV DS,AX

- Khéng thé chuyén tryc tiép giira 2 thanh ghi doan

- Khong thé ding thanh ghi CS lam toan hang dich

% Lénh XCHG dst,src: (Exchange) hoan chuyén ndi dung 2 toan hang.
Toan hang chi c6 thé 14 reg hay mem.

- Lénh XCHG khéng anh hudng dén cac cd

- Khong thé ding cho céac thanh ghi doan

% Lénh PUSH src: ct ndi dung mét thanh ghi vao stack. Toan hang la
regl6

<% Lénh POP dst: 1y dir liéu 16 bit tir stack dua vao toan hang dst.

Ta c6 thé dung nhiéu lénh PUSH dé cat dir liéu vao stack nhung khi dung
1énh POP dé 14y dir liéu ra thi phai dung theo th tw nguoc lai.

PUSH AX

PUSH BX

P T 4B
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PUSH CX
POP CcX
POP BX
POP AX

< Lénh XLAT [src]: chuyén ndi dung cta 6 nhé 8 bit vao thanh ghi AL. Dia
chi 6 nhé xac dinh bang cip thanh ghi DS:BX (néu khong chi ra src) hay
src, dia chi offset chira trong thanh ghi AL.
Lénh XLAT tuong duong véi céac 1énh:
MOV AH.,0
MOV SLAX
MOV AL,[BX+SI]

7.1.2.Nhém Iénh chuyén dia chi

% Lénh LEA regl6,mem16: (Load Effective Address) chuyén dia chi offset
cua toan hang bd nhé vao thanh ghi regl6.
Lénh nay s€ twong duong vé1i MOV regl16, OFFSET mem16

< Lénh LDS regl6,mem32: (Load pointer using DS) chuyén noi dung bd
nh¢ toan hang mem32 vao cdp thanh ghi DS:regl6.
Lénh LDS AX,mem tuong duong voi:
MOV AX,mem
MOV BX,mem+2
MOV DS,BX

% Lénh LES regl6,mem32: (Load pointer using ES) giéng nhu 1énh LDS
nhung dung cho thanh ghi ES
7.1.3.Nhém Iénh chuyén cd& hiéu

% Lénh LAHF: (Load AH from flag) chuyén cac co SF, ZF, AF,7 PF va CF
vao cac bit 7,6,4,2 va 0 cua thanh ghi AH (3 bit con lai khong d61)

% Lénh SAHF: (Store AH into flag) chuyén céc bit 7,6,4,2 va 0 cua thanh
ghi AH vao cac co SF, ZF, AF, PF va CF.

% Lénh PUSHF: chuyén thanh ghi cd vao stack

< Lénh POPF: ldy dit liéu tir stack chuyén vao thanh ghi c&
7.1.4.Nhém lénh chuyén dir liéu qua cdng
Mbi I/0 port giao tiép voi CPU s€ c6 mt dia chi 16 bit cho no. CPU goi hay
nhén dir lidu tir cong bang cach chi dén dia chi cong d6. Tuy theo chire nang ma
cong co thé: chi doc dit liéu (input port), chi ghi dir liéu (output port) hay c6 thé doc
va ghi dir liéu (input/output port).
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¢ Lénh IN: doc dir liéu tur céng va dua vao thanh ghi AL
IN  AL,port8
IN AL,DX
Néu dja chi port chi co 8 bit thi c6 thé dua gia trj truc tiép vao, néu 1a 16 bit
thi phai thong qua thanh ghi AX.

% Lénh OUT: ghi dit liéu trong thanh ghi AL ra cong
OUT port8,AL
OUT DX,AL

VD: MOV AL;3

OUT 61h,AL : Goi gia tri 03h ra cong 61h

MOV AL,1

MOV DX,03F8h ; Xuét ra cong may in

OUT DX,AL

MOV DX,03F8h

IN AL,DX : Poc dir liéu tir cong may in
7.2. Nhém Iénh chuyén diéu khién

7.2.1.Lénh nhay khong diéu kién JMP
JMP label
JMP  reg/mem 7 . q
Lénh JMP dung dé chuyén di€u khién chuong trinh tur vi tri nay sang vi tri
khac (thay doi ndi dung cdp thanh ghi CS:1P).
7.2.2.Lénh nhay co6 diéu kién

Lénh nhay co diéu kién chi st dung cho cac nhan nam trong khoang tir —127
deén 128 byte so vdi vi tri cua I¢nh.

*1*’ Lénh JA label: (Jump if Above)
Néu CF =0 va ZF = 0 thi JMP label

< Lénh JAE label: (Jump if Above or Equal)
Néu CF = 0 thi JMP label

« Lénh JB label: (Jump if Below)
Neu CF = 1 thi JMP label

* Lénh JBE label: (Jump if Below or Equal)
Neéu CF = 1 hodc ZF = 1 thi JMP label

X Lénh JNA label: (Jump if Not Above)
Giong I¢énh JBE

< Lénh JNAE label: (Jump if Not Above or Equal)
Giong I¢énh JB
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* Lénh JNB label: (Jump if Not Below)
Giong Iénh JAE

<o ‘Lénh JNBE label: (Jump if Not Below or Equal)
Giong 1énh JA

¢ Lénh JG label: (Jump if Greater)
Neéu SF = OF va ZF = 0 thi JMP label

* Lénh JGE label: (Jump if Greater or Equal)
Néu SF = OF thi JMP label

* Lénh JL label: (Jump if Less)
Néu SF <> OF thi JMP label

« Lénh JLE label: (Jump if Less or Equal)
Néu CF <> OF hoac ZF =1 thi JMP label

% Lénh JNG label: (Jump if Not Greater)
Giong 1énh JLE

o 'Lénh JNGE label: (Jump if Not Greater or Equal)
Giong Iénh JL

¢ Lénh JNL label: (Jump if Not Less)

Gidng 1énh JGE

% Lénh JNLE label: (Jump if Not Less or Equal)
Gidng 1énh JG

< Lénh JC label: (Jump if Carry)
Giong I¢énh JB

< Lénh JNC label: (Jump if Not Carry)
Giong Iénh INB

* Lénh JZ label: (Jump if Zero)
Néu ZF = 1 thi JMP label

* Lénh JE label: (Jump if Equal)
Giong 1énh JZ

¢ Lénh JNZ label: (Jump if Not Zero)
Neéu ZF = 0 thi JMP label

< Lénh JNE label: (Jump if Equal)
Giong I¢énh INZ

y @
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* Lénh JS label: (Jump on Sign)
Neéu SF =1 thi JMP label

« Lénh JNS label: (Jump if No Sign)
Néu SF = 0 thi JMP label

* Lénh JO label: (Jump on Overflow)
Neéu OF =1 thi JMP label

< Lénh JNO label: (Jump if No Overflow)
Néu OF = 0 thi JMP label

* Lénh JP label: (Jump on Parity)
Néu PF =1 thi JMP label

« Lénh JNP label: (Jump if No Parity)
Néu PF = 0 thi JMP label

¢ Lénh JCXZ label: (Jump if CX Zero)
Neéu CX = 1 thi JIMP label
7.2.3.Lénh so sanh

CMP  left(reg/mem), right(reg/mem/immed)
Lénh CMP dung dé so sanh ndi dung 2 todn hang, két qua chura vao thanh ghi

co va khong 1am thay doi ndi dung cac toan hang.

VD: Poan chuong trinh so sanh 2 s6 A va B: A >B thi nhay dén labell, A =B

thi nhay dén label2, A < B thi nhay dén label3.

MOV AX,A
CMP AX,B
JG  labell
JL label2
JMP label3

7.2.4.Cac lénh vong lap

% Lénh LOOP:

LOOP label

Mo ta:

CX=CX-1

Néu CX <> 0 thi JMP label

% Lénh LOOPE:

LOOPE label

Mo ta:

CX=CX-1

Néu (ZF = 1) va (CX <> 0) thi JMP label
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X8 ,Lénh LOOPZ.:
Giong 1énh LOOPE

% Lénh LOOPNE:
LOOPNE  label

Mo ta:

CX=CX-1

Néu (ZF = 0) va (CX <> 0) thi JMP label

< Lénh LOOPNZ:
Giong Iénh LOOPNE

7.2.5.Lénh lién quan dén chuong trinh con

¢ Lénh CALL: 7 q
Lénh CALL dung dé goi mét chuong trinh con, c6 thé 1a near hay far.

CALL label ; Goi chuong trinh con tai vi tri x4c dinh
; bo1 nhan label
CALL reg/mem ; Goi chuong trinh con tai vi tri xac dinh

; trong reg/mem

¢ Lénh RET: (return)

RET [n]

RETN [n]

RETF [n]

Lénh RET dung dé két thic chuong trinh con, diéu khién s& duoc dua vé dia
chi trudc khi goi chuong trinh con. RETN dé két thuc chwong trinh con dang near va
RETF dung dé két thuc chuong trinh con dang far.

Trong trudng hop 1énh RET c6 hang sb n theo sau thi s& cong v6i thanh ghi
SP gia tri n (n phai 1a s6 chdn). Lénh nay ding dé loai bé mot sé tham sd chuong
trinh con sur dung ra khéi stack.

7.3. Nhom Iénh xtr ly s6 hoc

7.3.1. Xt ly phép cong

« Lénh ADD dst,src:
dst «dst + src
Toan hang src c¢6 thé 1a reg, mem hay immed con toan hang dst 1 reg hay
mem.
- Khéng thé cong truc tiép 2 thanh ghi doan
- Lénh ADD anh huong dén céc co sau:
+ Co CF: = 1 khi két qua phép cong c6 nhé hay c6 muon
~ tCo AF: =1 khi két qua phép cong c6 nhd hay c6 muon ddi véi 4 bit
thap
+ Co PF: = 1 khi két qua phép cong c6 tong 8 bit thap 1a méot s6 chin.
+ C& ZF: = 1 khi két qua phép cong 12 0.
+ Co SF: = 1 néu két qua phép cong 1a mot sé am
+ Co OF: = 1 néu két qua phép cong bi sai ddu, nghia 1a vuot ra ngoai
pham vi 16n nhat hay nho nhat ma sb c6 dau co thé chira trong toan hang dst.
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% Lénh ADC dst, src: (Add with Carry)
dst «—dst + src + CF q ’
Lénh ADC thuong dung dé cong céc s6 1on hon 16 bit.

% Lénh INC dst: (Increment)
dst «dst + 1
Dst ¢6 thé la reg hay mem.

¢ Lénh AAA: (ASCII Adjust for Addition) ’
_ Hi€u chinh két qua pheép cong 2 s6 BCD dang khong nen (mdi chit s6 BCD
luu bang 1 byte).

VD: MOV AX,9

MOV BX.3 ,
ADD AL.BL ; Két qua la AX = 0Ch
AAA ; AX=0102h (AH = 1, AL =2)

Lénh AAA chi anh hudng dén cac cd AF va CF, khong anh huong dén cac co
con lai.

% Lénh DAA: (Decimal Adjust for Addition)
Hiéu chinh két qua phép cong 2 sO BCD dang nen (rn01 chir s6 BCD luu bang
4 bit, nghia 13 1 byte biéu dién dugc cac sb nguyén tir 0 dén 99).

VD: MOV AX,4338h
ADD AL,AH . AX « 437Bh
DAA . AX < 4381h (43 + 38 = 81)

Lénh DAA chi anh huéng dén cac co AF, CF, PF, SF, ZF va khong anh
hudng dén thanh ghi AH.

7.3.2.X« ly phép trur

+«» Lénh SUB dst,src:

dst «dst - src

Toén hang src ¢6 thé 1a reg, mem hay immed con toan hang dst chi ¢6 thé 1a
reg hay mem.

- Khéng thé trir tryc tiép thanh ghi doan

- Anh huong dén cac co AF, CF, OF, PF, SF va ZF.

++» Lénh SBB dst,src:
dst <« dst —src — CF 7 ,
Lénh ADC thuong dung d¢ trur cac so 16n hon 16 bit.

% Lénh DEC dst: (decrement)
dst «dst—1 )
dst 1a reg hay mem. Lénh DEC anh huong dén cac co AF, OF, PF, SF, ZF.
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+»» Lénh NEG dst:

dst « - dst

dst 1a reg hay mem.

Lénh NEG anh huong dén céc co:

CF = 1 néu ndi dung két qua 1a s6 khac 0.

SF = 1 néu nodi dung két qua 1a s6 am khac 0.

PF = 1 néu tong 8 bit thap 1a mot s6 chan.

ZF =1 néu noi dung két qua 12 0.

OF = 1 néu ndi dung toan hang dst 1 80h (dang byte) hay 8000h (dang word).

VD: Néu mudn thuc hién phép toan 100 — AH, ta khong thé cung I¢nh:
SUB 100,AH

ma phai dung Iénh:
SUB AH,100
NEG AH

< Lénh AAS: (Ascii Adjust for Substract) N ’
‘ Hiéu chinh két qua phép trir 2 s6 BCD dang khong nén (mo6i chir so BCD luu
bang 1 byte). Lénh AAS chi &nh hudng co AF va CF.

s Lénh DAS: (Decimal Adjust for Substract) N , ‘
Hiéu chinh két qué phép trir 2 s6 BCD dang nén (moi chir so6 BCD luu bang 4
bit). Lénh AAS chi anh hudng co AF va CF.

7.3.3.Xu ly phép nhan

«» Lénh MUL srec:

Néu src 1a reg hay mem 8 bit: AX < AL*src

Néu src 12 reg hay mem 16 bit: DX:AX <« AX*src
Lénh MUL chi anh hudng dén co CF va OF.

«» Lénh IMUL src:
Giong nhu Iénh MUL nhung két qua 1a s6 co dau.

s Lénh AAM: (Ascii Adjust for Multiple)

Hiéu chinh két qua phép nhan 2 s BCD dang khong nén, 1énh AAM thuc
hién chia AL cho 10, luu phan thuong vao AL va phan du vao AH. Lénh AAM anh
huong dén cac co PF, SF va ZF.

7.3.4. XU ly phép chia

«» Lénh DIV src:

Néu src 1a reg/mem 8 bit: AL <~ AX DIV src va AH <~ AX MOD src

Néu src 1a reg/mem 16 bit: AX < DX:AX DIV src va DX « DX:AX MOD
src

Lénh DIV khong anh huong dén cac ¢ nhung xay ra tran trong cc trudng
hop sau:

- Chiacho 0

d .
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- Thuong 16n hon 256 doi v6i dang 8 bit.
- Thuong 16n hon 65536 doi voi dang 16 bit.

¢ Lénh IDIV src:

Gidng nhu 1énh DIV nhung két qua 1a s c6 déu. Céc trudng hop tran:
- Chiacho 0

- Thuong nim ngoai khoang (-128,127) ddi voi dang 8 bit.

- Thuong ndm ngoai khoang (-32767,32768) dbi véi dang 16 bit.

¢ Lénh AAD: (Ascii Adjust for Division)

Hiéu chinh két qua phép chia 2 sé6 BCD dang khong nén. Luu y rang 1énh
AAD phai dugc thuc hién trudce 1énh chia. Sau khi thuc hién chia thi phai hi€u chinh
lai dang BCD bang cach dung 1énh AAM.

< Lénh CBW: (Convert Byte to Word)

Néu AL < 80h thi AH = 02 nguoc lai AH = OEFh ) )

Lénh CBW dung dé€ chuyén s6 nhi phan c6 dau 8 bit thanh s6 nhi phan c6 dau
16 bit.

+ Lénh CWD: (Convert Word to Double word)

Néu AX < 8000h thi DX = 0, nguoc lai DX = OFFFFh

Lénh CWD dung dé chuyén sé nhi phan c¢6 dau 16 bit thanh sé nhi phan c6
dau 32 bit chira trong DX:AX.

7.3.5.Dich chuyén va quay
% Lénh SHL: (Shift Logical Left)

SHL dst, 1

SHL dst,CL

Dich trai 1 bit hay CL bit.

CF <« dst7 <« dst6 ... “— dst0 <« 0

¢ Lénh SHR: (Shift Logical Right)

SHR dst 1

SHR dst,CL

Dich phai 1 bit hay CL bit.

0 - dst7 — dst6 ... - dst0 — CF

% Lénh SAL: giéng SHL

% Lénh SAR:

Giong nhu Iénh SHR nhung gié tri bit dst7 khong thay doi, nghia la
dst7 —  dst7 —  dst6 ... - dst0 — CF

+ Lénh ROL: (Rotate Left)

ROL dst 1
ROL dst,CL
Quay trai 1 bit hay CL bit.
CF < dst7 «  dst6 ... «— dst0 <« dst7
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% Lénh ROR: (Rotate Right)

ROR dst 1

ROR dst,CL

Quay phai 1 bit hay CL bit.

dst0 - dst7 — dst6 ... — dst0 — CF

% Lénh RCL: (Rotate though Carry Left)

RCL dst 1

RCL dst,CL

Quay trai 1 bit hay CL bit.

CF <« dst7 <« dst6 ... «— dst0 <« CF

s Lénh RCR: (Rotate though Carry Right)

RCR dst, 1

RCR dst,CL

Quay phai 1 bit hay CL bit.

CF - dst7 — dst6 ... - dst0 — CF

7.3.6.Cac lénh logic

% Lénh AND:

AND dst src

dst <— dst AND src

CF<«<0,0F<«0

Src 1a reg, mem hay immed con dst 1a reg, mem.

« Lénh OR:
OR  dstsrc
dst < dst OR src
CF <« 0,0F <« 0

+»» Lénh XOR:
XOR dst,src

dst «<— dst XOR src
CF<«< 0,0F<«0

«»» Lénh NOT:

NOT dst

dst «— NOT dst

Lénh NOT khéng anh huong dén cac co.

+» Lénh TEST:

TEST dst,src

Lénh TEST thuc hién phép toan AND 2 todn hang nhung chi anh hudng dén
cac co va khong anh hudng dén toan tir.

" // .
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7.4. Nhém Iénh xtr ly chudi

Bao gdm céc 1énh sau: 7
- Lénh MOVS: chuyén dir li¢u tir vung nhd nay sang vung nhé khéc.

+ MOVSB: chuyén 1 byte tir vi tri chi dén bai SI dén vi tri chi boi DI. Néu
DF =0 thi ST« SI+ 1, DI <« DI + 1 con néu DF =1 thi SI « SI - 1, DI «
DI- 1.

+ MOVSW: chuyén 1 word tir vi tri chi dén boi SI dén vi tri chi boi DL
Néu DF = 0 thi SI «~ SI+ 2, DI « DI + 2 con néu DF « 1 thi SI « SI -2,
DI « DI - 2.

- Lénh CMPS: so sanh ndi dung 2 ving nh&

+ CMPSB: so sanh 1 byte tai vi tri chi dén bai SI va tai vi tri chi boi DL
Néu DF = 0 thi SI <~ SI+ 1, DI «- DI + 1 con néu DF « 1 thi SI « SI - I,
DI« DI - 1.

+ CMPSW: so sanh 1 word tai vi tri chi dén bai SI va tai vi tri chi bai DI.
Néu DF = 0 thi SI <~ SI + 2, DI «<— DI + 2 con néu DF = 1 thi SI « SI - 2, DI
<« DI-2.

- L‘énh SCAS: tim mdt phﬁn to trong vung nhd, dia chi vung nhé xé(; dinh
bang cap thanh ghi ES:DI, gia tri can tim dat trong thanh ghi AL, nu tim
thay thi ZF = 1. Gia tri cua DI va SI thay do6i giong nhu trén.

- Lénh LODS: dua m{t byte hay word co6 dia chi xac dinh boi cgip thgnh ghi
DS:SI vao thanh ghi AL hay AX. Gia tri cia DI va SI thay do6i giong nhu
trén.

- Lénh STOS: chuyén noi dung ciia AL hay AX vao vung nh¢ xac dinh boi
cap thanh ghi ES:DI. Gia tri cia DI va SI thay do1 giong nhu trén.

8. Cac cau tric co ban trong lap trinh hop ngir

8.1. Cau triac tuan tu

CAu trac tudn ty 13 ciu tric don gian nhat. Trong cdu trac tuan tu, cac 1énh
duogc sap xép tuan tu, Iénh nay tiép theo I¢nh kia.

Lénh 1
Lénh 2

Lénh n

 VD: Cong 2 gié trj clia thanh ghi BX va CX, roi nhan doi két qua, két qua
cudi cung chtra trong AX

MOV AX,BX
ADD AX,CX ; Cong BX voi CX
SHL AX,1 ; Nhan doi
Pham Hung Kim Khanh Trang 62



Tai li¢u vi xu ly Ldp trinh hop ngiv

8.2. Cau triac IF - THEN, IF - THEN - ELSE
IF Piéu kién THEN Cong viéc
IF DPieu kién THEN Cong viécl ELSE Cong viéc2
VD: Gan BX = |AX|

CMP AX.,0 ; AX > 0?
JNL DUONG ; AX duong
NEG AX : Néu AX < 0 thi dao du
DUONG: MOV BX,AX
NEXT:
VD: Gan CL gia tri bit ddu ciia AX
CMP AX.,0 ; AX>0?
INS AM ; AX am
MOV CL,1 ; CL =1 (AX duong)
JMP NEXT
AM: MOV CL,0 ; CL=0(AX am)

NEXT:
8.3. Cau truc CASE

CASE Biéu thic
Gia tri 1: Cong viéc 1
Gia trj 2: Cong viéc 2

Gia tri n: Cong viéc n

END
VD: Néu AX > 0 thi BH =0, néu AX < 0 thi BH = 1. Nguoc lai BH =2
CMP AX,0
JL  AM
JE  KHONG
JG  DUONG
DUONG: MOV BH,0
JMP NEXT
AM: MOV BH,1
JMP NEXT
KHONG: MOV BH,2
NEXT:

8.4. Cau trac FOR

FOR S$6 lan Lip DO Céng viéc

VD: Cho vung nhd M dai 200 bytes trong doan dir li¢u, chuong trinh dém sb
chit A trong ving nhé M nhu sau:

MOV CX,200 ; Pém 200 bytes
MOV BX,0OFFSET M ; Lay dia chi vung nh&
XOR AX,AX ; AX =0
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NEXT: CMP BYTE PTR [BX],'A"; So sanh véi chir A ’
INZ ChuA ; Néu khong phai la chir A thi tiep
INC AX ; tuc, nguoc lai thi tang AX
ChuA: INC BX
LOOP NEXT
8.5. Cau triac 1ap WHILE

WHILE Piéu kién DO Céng viéc

) VD: Chuong trinh doc ving nhé& bét dau tai dia chi 1000h vao thanh ghi AH,
den khi gap ky tu '$' thi thoat:
MOV BX,1000h

CONT: CMP AH,'$'
JZ  NEXT
MOV AH,DS:[BX]
JMP CONT
NEXT:

8.6. Cau truc

I3p REPEAT

REPEAT Coéng viéc UNTIL Piéu kién

) VD: Chuong trinh doc vung nhé bét dau tai dia chi 1000h vao thanh ghi AH,
den khi gap ky tu '$' thi thoat:
MOV BX,1000h

CONT: MOV AH,DS:[BX]
CMP AH,'$'
JZ  NEXT
JMP CONT
NEXT:
9. Cac ngat cua 8086
Bang 3.4:
Vector ngit Cong dung
00h CPU: tac dong khi chia cho 0
01h CPU: chuong trinh thyc thi tung budc
02h CPU: ngit khong che duoc
03h CPU: tao diém ding chochwong trinh
04h CPU: tac dong khi két qua s hoc tran
05h Tac dong khi nhan Print Screen
06h - 07h Danh riéng
08h Tac dong boi nhip dong hd (18.2 1an/s)
0%h Tac dong khi c6 phim nhan
0Ah Danh riéng
0Bh - 0Ch Tac dong phan cimg lién lac ndi tiép
Pham Hung Kim Khanh

P & .1
Trang 64 Q



Tai liéu vi xir Iy

Ldp trinh hop ngiv

0Dh

OEh

OFh

10h

11h

12h

13h

14h

15h

16h

17h

18h

19h

1Ah

1Bh

1Ch

1Dh

1Eh

1Fh

20h

21h

22h

23h

24h

25h

26h

27h

28h — 3Fh
40h

41h

42h —45h
46h

47h —4%h
4Ah

4Bh - 67h
68h — 6Fh
70h

71h —7Fh
80h — 85h
86h — FOh

Flh - FFh

bia cing

DPia mém

May in

BIOS: man hinh

BIOS: x4c dinh cu hinh may tinh

BIOS: thong bao kich thuéc RAM

BIOS: goi cac phuc vu dia c&ng/mém
BIOS: giao tiép ndi tiép

BIOS: truy xuét cassette hay mé rong ngat
BIOS: xuat / nhap ban phim

BIOS: may in

Xam nhap ROM basic

BIOS: kh¢i dong may tinh

BIOS: ngay / gio hé thong

Lay diéu khién tir ngit ban phim

Lay diéu khién tir ngit dong hd (sau int 08h)
Dia chi bang tham s6 man hinh

Dja chi bang tham sé dia

bia chi bd ma ky tu

DOS: két thiic chwong trinh

DOS: céc chuc nang DOS

Dia chi can chuyén khi két thiic chwong trinh
Dia chi can chuyén khi gip Ctrl — Break
Dia chi can chuyén khi gap 16

DOS: doc dia cling / mém

DOS: ghi dia ciimg / mém

DOS: cham diit chwong trinh va thuong tr
Danh riéng cho DOS

BIOS: cac chirc ning dia mém

Bang thong sb dia cing thir nhét

Danh riéng

Bang thong s6 dia cing thu hai

Dinh nghia do ngudi sir dung

Gi0 béo hi¢u (chi trong AT)

Dinh nghia do nguoi stir dung

Khoéng st dung

DPong ho thoi gian thuc (chi trong AT)
Danh riéng

Danh riéng

Str dung boi chuong trinh thong dich BASIC
Khoéng st dung

9.1. Ngat 21h

X Ha}m 01h: nhdp mot ky tu tor ban phim va hiér} ky tu nhdp ra man hinh.
Néu khong ¢6 ky tu nhdp, ham 01h sé doi cho dén khi nhap.

- Goi: AH=01h

- Travé: AL chira ma ASCII cua ky tu nhap
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MOV AH,01h
INT 21h ; AL chira ma ASCII cua ky tu nhap

< Ham 02h: xuat mot ky tu trong thanh ghi DL ra man hinh tai vi tri con tro
hién hanh

- Goi AH = 02h, DL = ma ASCII cua ky tu

- Tra vé: khong ¢

MOV AH,02h
MOV DL,'A’
INT 21h

< Ham 08h: gidng ham 01h nhung khong hién thi ky tu ra man hinh

< Ham 09h: xuit mot chudi ky tu ra man hinh tai vi tri con tré hién hanh,
dia chi chudi dugc chira trong DS:DX va phai duoc két thuc bang ky tu $

- Goi AH = 09h, DS:DX = dia chi chudi

- Tra vé: khong ¢

.DATA
Msg DB  'Hello$'

MOV AH,09h
LEA DX,Msg
INT 21h

< Ham 0Ah: nhap mot chudi ky tu tir ban phim (t6i da 255 ky tu), dung
phim ENTER két thuc chudi

- Goi AH = 0Ah, DS:DX = dia chi luu chudi

- Tra vé: khong cb

Chudi phai c6 dang sau:

- Byte 0: S6 byte toi da can doc (ké ca ky tu Enter)

- Byte 1: s byte da doc

- Byte 2: luu cac ky tu doc

.DATA )
Msg DB 101 ; Poc t61 da 100 ky tu
DB ?

DB 101 DUP(?)

MOV AH,0Ah
LEA DX,Msg
INT 21h

< Ham 4Ch: két thic chuong trinh

MOV AH,4Ch
INT 21h
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9.2. Ngit 10h

+ Xoa man hinh:
- Goi AX=02h

- Tra vé: khong cb
MOV AX,02h

INT 10h

% Chuyén toa dd con tré:

- Goi AH = 02h, DH = dong, DL = cot
MOV AH,02h

MOV DX,0F15h

INT 10h

10. Truyén tham so giira cac chuong trinh

Trong lap trinh, mot van dé ta cin quan tdm 13 truyén tham sb giita chuong
trinh chinh va chuong trinh con. Dé thuc hién truyén tham sd, ta co thé ding cac
cach sau day:

- Truyén tham s qua thanh ghi

- Truyén tham sd qua 6 nhé (bién)

- Truyén tham sé qua 6 nh¢ do thanh ghi chi dén

- Truyén tham sb qua stack

10.1. Truyén tham s0 qua thanh ghi

Ta thyc hién truyén tham sd qua thanh ghi bang cach: mot chuwong trinh con
s€ dua gia tri vao thanh ghi va chuong trinh con khéc s€ xtr Iy gia tri trén thanh ghi
do.

VD: Cong gia tri tai 2 6 nhd 1000h va 1001h, két qua chtra trong 1002h (bye
cao) va 1003h (byte thap).
.MODEL SMALL
.STACK 100h

.CODE
main PROC
MOV AX,@DATA
MOV DS,AX
MOV BYTE PTR DS:[1000h],10h ; Pua gia tri vao
MOV BYTE PTR DS:[1001h],0FFh ; cac 6 nhd
CALL Read
CALL Sum
Mov AH,4Ch
INT 21h
main ENDP
Read PROC ; Poc dit li¢u vao thanh ghi AX
MOV AH,DS:[1000h]
MOV AL,DS:[1001h]
RET
Read ENDP ; Xt ly dir li¢u tai thanh ghi AX

Pham Hung Kim Khanh Trang 67



Tai li¢u vi xu ly Ldp trinh hop ngiv

Sum PROC

ADD AH,AL

JZ next

MOV DS:[1003h],1
next: MOV DS:[1002h],AH
RET
Sum ENDP
END main

10.2. Truyén tham s6 qua 0 nhég (bién)

Qua trinh truyén tham s ciing gidng nhu trén nhung thay vi thuc hién thong
qua thanh ghi, ta s€ thuc hién thong qua cac 6 nhd.

VD: Cong gia tri tai 2 6 nhé m1 va m2, két qua chira trong m3 (bye cao) va
m4 (byte thap).
.MODEL  SMALL
STACK 100h

.DATA
ml db ?
m2 db ?
m3 db ?
m4 db ?

.CODE

main PROC
MOV AX,(@data
MOV DS,AX
MOV m1,10h ; Pua gia tri vao
MOV m2,0FFh ; cac 0 nho
CALL Sum
MOV AH,4Ch
INT 21h

main ENDP

Sum PROC
MOV m4,0
MOV AH,ml
ADD AH,m2
INC next
MOV m4,1

next: MOV m3,AH

RET

Sum ENDP

END main

10.3. Truyén tham s6 qua 6 nhé do thanh ghi chi dén

Trong cach truyéq tham s6 nay, ta dung cac thanh ghi SI, DI, BX dé chi dia
chi offset cua cac tham s6 con thanh ghi doan méac dinh 1a DS.
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VD: Cong gia tri tai 2 6 nhd m1 va m2, két qua chira trong m3 (bye cao) va
m4 (byte thap).
.MODEL  SMALL
STACK 100h

.DATA
ml db ?
m2 db ?
m3 db ?
m4 db ?

.CODE

main PROC
MOV AX,(@data
MOV DS,AX
LEA SI,m1
LEA DI,m2
LEA BX,m3
MOV [SI],10h ; Pua gia tri vao
MOV [DI],0FFh  ; cac 6 nho
CALL Sum
MOV AH,4Ch
INT 21h

main ENDP

Sum PROC
MOV AL,[SI]
ADD AL,[DI]
JZ next
MOV [BX+1],1

next: MOV [BX],AL

RET

Sum ENDP

END main

10.4. Truyén tham s0 qua stack

.. Trong phuong phap truyén tham sb nay, ta dung stack lam noi chira cac tham
s0 can truyén thong qua cac tac vu PUSH va POP.

VD: Cong gia tri tai 2 6 nhé m1 va m2, két qua chta trong m3 (byte cao) va
m4 (byte thap).
.MODEL  SMALL
STACK 100h

.DATA
ml dw ?
m2 dw ?
m3 dw ?
m4 dw ?
.CODE
main PROC
MOV AX,@data
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MOV
LEA
LEA
MOV
MOV
PUSH
PUSH
CALL
POP
POP
MOV
INT
main ENDP
Sum PROC
POP
POP
POP
ADD
INC
PUSH
next: PUSH
PUSH
RET
Sum ENDP
END main

DS,AX
SI,m1
DI,m2
[S1],1234h
[DI],0FEDCh
ml

m2

Sum

m3

m4
AH,4Ch
21h

; Pua gia tri vao
; cac 0 nho
; Pua vao stack

; Lay két qua dua vao stack

DX ; L1’J:u lai dia chi tra vé cla lénh CALL
AX ; Lay du li¢u tu stack

BX
AX,BX
next

1

AX

DX ; Tra lai dja chi tr& vé ctia 1énh CALL

11. Cac vi du minh hoa

11.1.

.MODEL
STACK

In chudi ky tu ra man hinh
SMALL

100h

.DATA

msg DB

.CODE

main

main

PROC

MOV AX,@DATA

MOV DS,AX
MOV AX,02h
INT 10h

MOV AH,02h

MOV DX,0C15h

INT 10h
LEA DX,msg
MOV AH,0%h
INT 21h
MOV AH,4Ch
INT 21h
ENDP

'Hello$'

; Khoi dong thanh ghi DS

; Xoa man hinh

; Chuyén toa do con tré
; dén dong 12 (0Ch) va cot 21 (15h)

; Dia chi thong di¢p
; In thong di€p ra man hinh

; Két thiic chuong trinh
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END
11.2,

.MODEL

main

In chudi ky tu ra man hinh tai toa dé nhap vao

SMALL

STACK 100h
.DATA

msg DB
msgl DB
Crif DB
Td DB 3
DB ?
DB 3

'Hello$'

.CODE

main

main
Nhap

PROC

MOV AX,@DATA
MOV DS,AX
MOV AX,02h
INT 10h
LEA DX,msgl
MOV AH,0%h
INT 21h
CALL Nhap
MOV CL,AL
LEA DX,Crlf
MOV AH,0%h
INT 21h
CALL Nhap
MOV CH,AL
MOV AH,02h
MOV DX,CX
INT 10h
LEA DX,msg
MOV AH,0%h
INT 21h
MOV AH,4Ch
INT 21h
ENDP

PROC

MOV AH,0Ah
LEA DX, Td
INT 21h
LEA BX,Td
MOV AL,DS:[BX+2]
SUB AL,'0’
MOV BL,10
MUL BL

"Nhap vao toa do:$'
0Dh,0AR,'$'

DUP(?)

; Khoi dong thanh ghi DS

; X6a man hinh
; In thong diép
; Nhap dong

: Xudng dong
; Nhap cot

; Chuyén toa do con tré

; In ra man hinh

; Két thiic chuong trinh

; Nhap vao

; Léy chir sb hang chuc

; Chuyén tir dang ky tu sang dang s6

: Nhan s6 hang chuc vai 10
PUSH AX

LEA BX,Td ; LAy chit s6 hang don vi
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MOV AL,DS:[BX+3]
SUB AL,'0'
POP BX
ADD AL,BL
RET
Nhap ENDP
END main

11.3. CoOng 2 so nhi phan dai 5 byte

.MODEL SMALL
STACK 100h
.DATA
ml DB  00h,08h,10h,13h,24h,00h
m2 DB  OFFh,0FCh,0FAh,0F0h,0F 1h,00h;
m3 DB 6 DUP(0)
.CODE
main PROC
MOV AX,@DATA
MOV DS,AX ; Khéi dong thanh ghi DS
LEA SIml
LEA DIm2
LEA BX,m3
MOV CX.,6
XOR AL,AL
next: MOV AL,[SI]
ADC AL,[DI]
MOV [BX],AL
INC BX
INC SI
INC DI
LOOP next
MOV AH,4Ch
INT 21h
main ENDP
END main

11.4. Nhap mot chudi ky tu va chuyén chif thudng thanh
chir hoa

.MODEL SMALL
.STACK 100h
.DATA
ml DB 81
DB ?
DB 81 DUP(?)
m2 DB 'Chuoi da doi:$'
.CODE
main PROC
MOV AX,@DATA

N
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MOV DS,AX ; Khoi dong thanh ghi DS
MOV ES,AX
LEA DX,ml
MOV AH,0Ah ; Nhap chudi
INT 21h
LEA SIml ; Lfiy dia chi chudi
ADD SI,2
MOV DI,SI : Chubi nguén va dich trung nhau
Next: LODSB ; Lay ky tur
CMP AL,0Dh : Néu 1a ky tu Enter thi két thuc
JE quit
CMP AL/a' ; Néu ky tu nhap khong phai 1a ky tu
JB  cont ; thuong tir 'a’ dén 'z' thi bo qua
CMP AL,7
JA  cont
SUB AL,20h ; Chuyén ky tu thudng thanh ky tu hoa
STOSB ; Luu ky tu vira chuyén
DEC DI : Néu 1a ky tu thuong thi dung 1énh STOSB
; nén DI tang 1én 1, ta phai giam DI
cont: INC DI ; Tang 1én ky tu ké
JMP  next
quit: MOV AL,'$'
STOSB
MOV AX,02h ; X06a man hinh
INT 10h
LEA DX,m2
MOV AH,0%h
INT 21h
LEA DX,ml+2
MOV AH,0%h
INT 21h
MOV AH,4Ch
INT 21h
main ENDP
END main

d .
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