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LOI NOI PAU

Cubn giao trinh Lap trinh hop ngit va diéu khién thiét bi duoc chia thanh 4 chuong. Mbi
chuong bao gom céac nodi dung co ban, tom tit chuong, cic cau hoi va bai tap cho mdi chuong.

Chuong 1: trinh bay vé van dé lién quan dén bo vi xir 1y 8088 : kién triic, chtrc ning céc
thanh phan va tap 1énh. Ngoai ra, 1 trong cac ngit duoc sit dung phd bién trong 1ap trinh hé
thdng- ngit 21h ciia hé diéu hanh DOS ciing dugc gidi thidu trong chuong nay.

Chuong 2: trinh bay v& cac van d& lién quan dén 1ap trinh hop ngir: cach thirc viét va thuc
hién mot chuong trinh, cach thirc cai dat cac cu trac lap trinh trong hop ngit va cac van dé lién
quan dén chuong trinh con va macro.

Chuong 3: gi6i thiéu v& cong cu g réi debug, chuwong trinh mé phong Emu 8086. Lién
két chuong trinh viét bang hop ngir v6i chuong trinh duge viét bang cac ngon ngit bac cao nhu C
va Pascal ciing dugc dé cap ¢ chuong nay. Ngoai ra, chuong nay co gidi thidu vé mot sé ngit cta
BIOS phuc vu thiét bi ngoai vi, chuong trinh thudng tri va chuong trinh con ngit.

Chuong 4: Trinh bay vé 1ap trinh phdi ghép: 1ap trinh modem, ban phim va man hinh. Ddng
thoi chuong nay ciing gidi thiéu vé mot moi truong RadASM dé phat trién cac ung dung viét
bang hop ngit trén Windows.

Do thoi gian ¢ han va kinh nghiém con han ché, cuén gido trinh s& khong tranh khoi cac
sai sot. Tac gia bién soan rat mong nhan duoc ¥ kién dong gop tir cac doc gia.

Moi y kién gop ¥ xin giri vé email : pcuongentt@yahoo.com
Xin chan thanh cam on!

Ha Ngi, thang 11/2006

Tac gia
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Chuong 1: Gi6i thi€u

CHUONG 1: GIOI THIEU

1.1 CAU TRUC BQ VI XU LY

Phan nay trinh bay kién tric bén trong cta bd Vi xir Iy 8088 va bd Vi xu 1y Pentium IV

1.1.1 So db kién tric bd Vi xir ly 8088

Execution Unit {EU)

General Registers
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control
system

| Flags |-<—

Bus Interface Unit (BIU)

Address bus (20 hits)
=
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I:I -- Static registers (groups of D Flip-Flops) used to hold or transfer binary data

I:I -- Logie gate circuits designed to petform arithmetic or logical functions

I:I -- Logie gate circuits designed to provide internal control to processor

I:l -- Internal data busses used to pass information between componetts

Hinh 1.1: Kién tric bén trong cta bd Vi xur 1y 8088

To
external
hus

B0 vi xtr 1y 8088 dugc chia lam 2 khéi chinh: Khéi giao dién bus (BIU) va khdi thuc hién

1énh (EU).

Céc thanh phan bén trong ctia CPU giao tiép voi nhau thong qua cac bus trong. Gitra khdi
giao di¢n bus va khéi thuc hién 1énh duoc lién hé v6i nhau thong qua hang doi dir liéu va hé théng

bus trong.
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Chuong 1: Gi6i thi€u

1.1.2 Chitc ning cac thanh phan
1. Thanh phin diéu khién Bus (Bus Control Logic)

Diéu khién cac loai tin hiéu trén cac bus bao gém: cac tin hi€u trén bus dia chi (20 bit), cac
tin hiéu trén bus dit liéu (8 bit) va cac tin hiéu trén bus diéu khién. Ngoai ra, thanh phan nay con
1am nhiém vy hd trg giao tiép giita hé thdng bus trong va bus ngoai. Hé thdng bus ngoai 13 hé
thdng bus két ndi giita cac thanh phan ciia hé vi xir Iy v6i nhau: CPU, Bo nhé trong va Thiét bi
vao/ra.

2. Hang dgi lénh (Prefetch Queue)

Chtra ma 1énh chd dugc xur ly. Hang doi 1€nh c6 kich thudce 4 byte dbi véi 8088 va 6 byte
d6i voi 8086. S& di co didu nay 1a vi hang doi 1énh phai ¢6 kich thudc c6 thé chita dugc it nhét
mot 1énh c6 do dai bat ky (dai nhét) ciia bo vi xir Iy. Ma tap 1énh ciia 8086 chira cac 1énh c6 d6 dai
tir 1-6 byte.

Hang doi 1€nh lam viéc theo co ché FIFO (First In First Out), nghia la Iénh nao duoc dua
vao hang doi Iénh trude s€ dugce xu 1y trude

3. Khoi diéu khién (Control Unit)

Khéi diéu khién co hai chirc ning chinh: giai ma Iénh va tao xung diéu khién . Pau vao cia
khéi didu khién 1a ma 1énh duoc doc tir hang doi 1énh va dau ra 1a cac xung diéu khién gui dén
cac bo phan khac nhau bén trong b vi xur ly. Qua trinh nay dugc thuc hién nho hai mach gidi ma
1énh va mach tao xung.

4. Khéi sé hoc va logic (Arithmetic Logic Unit)

Khéi s6 hoc va logic ¢6 chirc nang thuc hién cic phép tinh toan nhu phép cong, trir... hay
cac phép logic nhu AND, OR, NOT. Pau vao ALU 14 hai thanh ghi tam thdi chira dit liéu cia cho
phép tinh dugc 1éy tir bus dit lidu. Két qua dau ra ctia ALU duoc dua trd lai bus dit liéu va phan
anh vao thanh ghi co (flag register).

5. Cac thanh ghi doan (Segment registers)

Ta hay thir xem doan chuong trinh dugc viét bang ngon ngir C sau:
int Cong(int a, int b)
{
Return (a+b);

}

void main ()
{
int x=3; int y=4;
printf (“Tong: %d”, Cong(x,Vy)):
}
Trong chwong trinh trén ¢6 2 phan: phan khai bdo va phan 1énh ciia chuong trinh. Trong
phan 1énh c6 thé co 16i goi chuong trinh con.
Nhu vay dé thuc hién duge mot chuong trinh (dang .EXE) thi nguoi ta can it nhat 3 doan bd
nhd (segment). Poan danh chira dit 1i€u dugc khai bao, doan chira ma chuong trinh, doan ngan
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xép phuc vu cho cac 16i goi chuong trinh con. Mdi doan ¢6 kich thuéc 64KB. Khi chwong trinh
duoc thuc hién, mdi doan bo nhd nay duogc tro boi cac thanh ghi doan. Do 1a:

Thanh ghi doan mi CS (Code Segment): tro dén doan bo nhé chira ma ciia chuong
trinh.

Thanh ghi doan dit liéu DS (Data Segment): tré dén doan bd nhé chira cac khai bao
cua chuong trinh.

Thanh ghi doan ngan xép SS (Stack Segment): tro dén doan bd nhé danh cho stack.

Ngoai ra, trong nhiéu truong hop nguoi ta sir dung thém mot doan dir liéu phy ding
trong truong hop cac dit liéu can khai bao vuot qué kich thuéc cho phép ciia 1 doan
(cac khai bao mang, file...). Khi do thanh ghi doan dir li¢u phu ES (Extra Segment) s¢&
tré dén doan nay

6. Cdc thanh ghi con tré va chi sé (pointers and index registers)

Céc thanh ghi con tr6 va chi s6 1a cac thanh ghi 16 bit. Chiing thuong duoc luu dia chi léch
(offset) va két hop véi thanh ghi doan tuong Gng tao thanh cdp thanh ghi chira dia chi xac dinh
cua ma Iénh, muc dit liéu, hodc muc dir li¢u luu trong stack. Nho vao cap thanh ghi ndy, ngudi ta
c6 thé tinh dia chi vat Iy cu thé theo cong thirc sau:

Dia chivat ly = dia chi doan * 16 + dia chi léch

Dudi day 1a cac thanh ghi con trd va chi sd:

- Thanh ghi con tré 1énh IP (Instruction Pointer): tré vao 1énh ké tiép s€ dugc thuc hién
nam trong doan ma do con tré CS tré toi. Pia chi déy du cua lénh l1a CS:IP.

- Thanh ghi con tré co s& BP (Base Pointer): tré vao mot muc dit liéu nam trong doan
ngin xép SS. Dia chi diy du ciia muc dir liéu 1a CS:IP.

- Thanh ghi con tré ngin xép SP (Stack Pointer): tré vao dinh hién thdi ngan xép nam
trong doan ngan xép SS. Pia chi day di cua dinh ngan xép 1a SS:SP.

- Thanh ghi chi $6 nguén SI (Source Index): tr6 vao mot muc dir li¢u trong doan DS.
Dia chi day du cua muc dir liéu 1a DS:SL.

- Thanh ghi chi s6 dich DI (Destination Index): trd vao mot muc dir lidu trong doan
DS. Pia chi day dii cia muc dit liéu 1a DS:DI.

7. Cac thanh ghi da nang (Multi-purposed registers)

B xtr Iy 8088 c6 4 thanh ghi da nang 16 bit d6 1a: AX, BX, CX va DX. Cac thanh ghi nay
ciing c6 thé duoe tach ra thanh 2 nira gdm 8 bit cao (nira cao) gdm bit thir 8 dén bit thu 15 va 8
bit thap (nira thap) gdm céc bit thir 0 dén 7. Cac ntra thanh ghi nay c6 thé dugc sir dung mot cach
doc lap dé chira cac dit liéu 8 bit. Do 1a cac nira thanh ghi: AH va AL, BH va BL, CH va CL, va
DH va DL. Trong d6 AH, BH, CH, DH la cac ntra cao con AL,BL, CL, DL la cac nua thép.
Ngoai chirc ning “da ning”, moi thanh ghi 16 bit thudng dugce sir dung trong cac tac vu dic
biét, gidng nhu tén cta ching:
- AX (Accumulator) thanh chira: cac két qua ctia cac phép toan thuong duoc luu vao
thanh ghi nay. Ngoai ra, AX con la toan hang an cho 1 s6 phép toan nhur nhan (AX 14
thira s8) hodc chia (AX 14 sd bi chia).
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- BX (Base) thanh ghi co so: thuong dugc ding dé chira cac dia chi co s6.

- CX (Count) by dém: CX thudong dung dé chira s6 1an lap trong truong hop dung 1énh
LOOP. Ngoai ra, CL con chira s6 1an dich chuyén, quay trai, quay phai ciia cic toan
hang.

- DX (Data) thanh ghi dir li¢u: DX thuong dugc chira dia chi offset cua xau ki tu khi co
céc thao tac nhdp vao xau hodc in xdu. DX (cing voi AX) con tham gia chira két qua
ctia phép nhén cac sb 16 bit hodc 1am sb bi chia cho phép chia cac sb 16 bit. Ngoai ra,
DX con ding dé chtra dia chi ciia cac cong vao/ra trong truong hop thuc hién cac 1énh
IN hoidc OUT.

8. Thanh ghi co (flag register)

Thanh ghi cd 13 thanh ghi luu trit trang thai cia CPU tai mdi thoi diém. Thanh ghi co ¢6 16
bit, trong d6 ¢6 7 bit du trit cho twong lai (CPU 8088 chua dung dén cac bit nay). Con lai 9 bit va
mdi bit twong tng 1a mot c¢d. Két hop cac 1énh nhay c6 didu kién (conditional jump) véi cac co
ndy, nguoi lap trinh dé dang hon

15 14 13 @ 12 11 10 9 8 7 6 5 4 3 2 1 0

Xx | x| x| x |OF | DF |IF|TF |SF |ZF | x | AF | x

Hinh 1.2: Cau trac cta thanh ghi co cia CPU 8088.
Céc bit duge danh dau x 1a cac c& chua duge dung dén.

- Co CF (Carry Flag): ¢ nhd CF=1 khi ¢6 nhd hodc trir c6 muon tir bit ¢ trong sd cao
nhat (Most Significant Bit). Ngoai ra, co CF=1 trong truong hop khi thao tac véi file
hoac thu muc gay ra 161 nhu cac 101 tao, x6a file va thu muc.

- Co PF (Parity Flag): co chan 1¢ PF=1 khi tong sd cic bit bang 1 trong két qua cua
phép tinh 1a mot s chan.

- Co AF (Auxiliary Carry Flag): ¢ nhd phu AF =1 khi ¢6 nhd tir bit thir 4 sang bit tha
5 hodc c6é muon tur bit 5 sang bit thir 4 trong biéu dien BCD cua 1 so.

- Co ZF (Zero Flag): c& Zero ZF=1 khi két qua tinh toan bang 0.

- Co SF (Sign Flag): co ddu SF=1 khi két qua tinh toan 1a mot s6 am.

- Co TF (Trap Flag): c& bdy TF=1 khi CPU dang lam viéc & ché d6 chay ting 1énh. Ché
dd nay dugc sur dung can thiét khi tim 161 (defect) va gd 161 (debug) chuong trinh.

- Co IF (Interrupt enable Flag): c& cho phép ngit IF=1, cho phép tac dong dén yéu cau
ngat che dugc (maskable interrupts).

- Co DF (Direction Flag): c& huéng DF=1 khi CPU xir ly chudi ki ty theo thtr tu tir phai
sang trai.

- Co OF (Overflow Flag): co tran OF=1 khi két qua 1a mot sd bu hai vuot ra ngoai gidi
han biéu dién danh cho no.

9. Hé théng bus trong (Internal bus system)
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Hé thdng bus bén trong ciia CPU 8088 bao gdom 3 loai:
- Bus dir liéu: 16 bit, cho phép di chuyén 2 byte dir liéu tai mot thoi diém

- Bus dia chi: 20 bit, c¢6 thé dia chi hoa dugc 2%° bytes va vi thé khong gian dia chi nhé
cua CPU 8088 1a 1IMB.

- Bus diéu khién: truyén tai cac tin hiéu diéu khién nhu RD, WR ...
1.2 MOT SO CHUC NANG CUA NGAT 21H

Phén nay trinh bay cac ham théng dung cia ngit 21h. D6 1a cac ham thao tac vao/ra ddi véi
ki tu, chudi ky tu, file, thu muc, két thuc chuong trinh va tra lai quyén diéu khién cho Hé diéu
hanh DOS.

Ham 01: doc 1 ki tu (c6 hi¢n) tir ban phim
Input: AH=01
Output: AL=ma ASCII cua ky tu
AL=0 néu g vao phim chirc ning.
Ham 02: hién 1 ki tu 1én man hinh
Input: AH=02
DL=ma ASCII cua ky tu can hién thi
Output:
Ham 08: doc 1 ki tu (khong hién) tir ban phim
Input: AH=08
Output: AL=ma ASCII cua ky tu
AL=0 néu gd vao phim chirc ning.
Ham 09: hién xau ki tu két thac béi “$” 1én man hinh
Input: AH =09
DX = dia chi offset cua xau ki tu
Ham 0Ah: doc xau ki tu tir ban phim
Input: AH =09
DX = dia chi offset cua ving dém chtra xau ki tu
Output: DX = dia chi offset ctia xau ki tu
Ham 39h: tao thu muc
Input: AH =3%h
DX = dia chi offset cua tén thu muc
Output:
» Néu thanh cong, thu muc dugc tao ra
= Néu khong thanh cong, CF=1 va AX=mai 13i.
Ham 3Ah: x6a thu muc
Input: AH =3Ah

DX = dia chi offset cua tén thu muc
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Output:
* Néu thanh cong, thu muc dugc xoda
= Néu khong thanh céng, CF=1 va AX=m4 13i.
Ham 3Ch: tao file
Input: AH =3Ch
DX = dia chi offset cua tén file
CX = thugc tinh file
Output:
»  Néu thanh cong, file dugc tao ra, CF=0 va AX= thé file (file handle)
= Néu khong thanh céng, CF=1 va AX=mi 15i.
Thude tinh file dugc dinh nghia nhu sau:
00h: file binh thuong (plain old file)
01h: file chi doc (Read Only)
02h: file an (Hidden from searches)
04h: file hé thong (system)
08h: thudc tinh cho nhéan dia.
10h: thudc tinh cho thu muc con.
Ham 3Dh: mo¢ file
Input: AH =3Dh
AL =mode
Output:
»  Néu thanh cong, file dugc tao ra, CF=0 va AX= thé file (file handle)
= Néu khong thanh cong, CF=1 va AX=mi 1.
Ham 3Eh: dong file
Input: AH =3Eh
BX = thé file
Output:
»  Néu thanh cong, file dugc dong lai va CF=0
= Néu khong thanh cong, CF=1 va AX= mi 16i.
Ham 3Fh: doc tur file
Input: AH =3Fh
DS:DX = dia chi offset cia vung dém
CX = s6 byte can doc
BX = thé file
Output:
» Néu thanh céng, CF=0 va AX= s byte di doc duoc
= Néu khong thanh céng, CF=1 va AX=mai 1i.
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Ham 40h: ghi vao file
Input: AH =40h
DS:DX = dia chi offset cia vung dém
CX = sb byte can ghi
BX = thé file
Output:
= Néu thanh cong, file duoc ghi va CF=0.
= Néu khong thanh cong, CF=1 va AX=ma 13i.
Ham 41h: x0a file
Input: AH=41h
DX = dia chi offset cua tén file
Output:
= Néu thanh cong, file bi x6a
= Néu khong thanh cong, CF=1 va AX=mi 15i.
Ham 4Ch: két thuc chuong trinh
Input: AH =4Ch
Output:

Két thiic chwong trinh, tra lai quyén diéu khién cho hé diéu hanh.
1.3 GIOI THIEU VE TAP LENH CUA 8088

Phan nay gidi thi¢u vé mot s 1énh thong dung cua bd vi xu 1y 8088. Dé tién dung cho
nguoi hoc 1ap trinh, céc 1€nh dugc chia thanh cac nhém 1énh.

1.3.1 Nhém Iénh di chuyén dir liéu

1. Lénh: MOV
Chitc ndng: chuyén gia trj tir toan hang ngudn vao toan hang dich
Cu phap:
MOV  Dst,sre Vi du
Regl,reg2 Mov AX,BX
Reg, data Mov AH.,9Fh
Mem,reg Mov [BX],AL
Reg,mem Mov CL,[3456h]
Mem,data Mov PTR [BX], FFh

Chii y: Data chi nam & phia toan hang ngudn
Hai toan hang dst va src khong thé dong thoi 14 hai 6 nhé.
2. Lénh: PUSH

Churc nang: chuyeén gia tri cua toan hang nguon vao dinh ngan xep
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Cu phap:
PUSH Src Vidu
Regl6 push AX
Mem16 push x
Segreg push DS

Chit y:  Toan hang ngudn luén c6 kich thudc 16 bit
To4n hang ngudn khong thé 1a data (hing sd)

3. Lénh: POP
Chirc nang: Lay gia tri cia dinh ngan xép dua vao toan hang dich
Cu phap:
POP Dst Vidu
Regl6 Pop AX
Mem16 Pop x
Segreg Pop DS

Chu y: Toan hang nguén ludén co6 kich thude 16 bit
Toan hang dich khong thé 1a data (hang sd)

4. Lénh: PUSHF
Chike ndng: chuyén gia tri ciia thanh ghi c& vao dinh ngin xép
Cu phap:

PUSHF

5. Lénh: POPF
Chirc nang: 1ay gia tri dinh ngan xép luu vao thanh ghi co.
Cu phap:

POPF

Chu y: hai 1énh PUSHF va POPF dugc h¢ théng tu dong goi khi chuong trinh c6 1€nh goi
ngat hodc goi chuong trinh con.

6. Lénh: XCHG

Chike ndng: Hoan vi gia tri giita todn hang ngudn va dich
10
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Cu phap:
XCHG Dstsre Vidu
Reg,Reg XCHG AX,BX
Reg,Mem XCHG AL,[BX]
Mem,Reg XCHG [BX],AH
7. Lénh: IN
Chike ndng: Poc gié tri tir 1 cong vao thanh ghi AL hoic AX.
Cu phap:
IN AL, dia chi cong (8 bit) VD: IN AL,2Eh
IN AX, dia chi cong (16 bit) VD: IN AX,2EBEh
8. Lénh: OUT

Chike ndng: Chuyén gia tri 1 byte hodc 1 tir tir thanh ghi AL hodc AX ra cong.
Cu phap:

OUT dia chi cong (8 bit), AL VD: OUT 2Eh,AL

IN dia chi cong (16 bit),AX VD: OUT 2EBEh,AX

1.3.2 Nhém céc 1¢nh tinh toan s6 hoc

Phan nay gidi thiéu ve cac 1énh lien quan den tinh toan so hoc nhu cac 1énh: cong, trir, nhan,
chia, so sanh. Pong thoi, cling giai thich su tac dong ctia cac 1énh nay 1€n cac bit cua thanh ghi co.

1. Lénh: ADD
Chirc ning: cong toan hang ngudn va toan hang dich, Iuu két qua vao toan hang dich.
Cu phap:
ADD Dst,src Vi du

Regl,reg2 Add AX,BX

Reg, data Add AH,19h

Mem,reg Add [BX],AL

Reg,mem Add CL,[3456h]

Mem,data Add [BX], 1Fh
Chu y:

- Khong cong truc tiép 2 bién 6 nhd véi nhau
- Toan hang dich khong thé 14 hang s6
- Két qua co thé tac dong dén cac co: OF, SF, ZF, AF, PF, CF.
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2. Lénh: INC
Chirc nang: Tang gia tri cua toan hang dich 1én 1.
Cu phap:
INC Dst Vi du
Reg Inc CX
Mem Inc x
Chu y:

- Toan hang dich khong thé 1a hing s
- Két qua co thé tac dong dén cac co: OF, SF, ZF, AF, PF, CF.

3. Lénh: SUB
Chirc ning: Trir toan hang dich cho toan hang ngudn, luu két qua vao toan hang dich.
Cu phap:
SUB Dst,src Vidu

Regl,reg2 Sub AX,BX

Reg, data Sub AH,1%h

Mem,reg Sub [BX],AL

Reg,mem Sub CL,[3456h]

Mem,data Sub [BX], 1Fh
Chu y:

- Khéng trir tryc tiép 2 bién 6 nhé v6i nhau

- Toéan hang dich khong thé 1 hang s6

- Két qua co thé tac dong dén céac co: OF, SF, ZF, AF, PF, CF.
4. Lénh: DEC

Churc nang: Giam gia tri cia toan hang dich di 1.

Cu phap:
DEC Dst Vidu
Reg DEC CX
Mem DEC [BX]
Chu y:

- Toan hang dich khong thé 14 hing s
- Két qua co thé tac dong dén cac co: OF, SF, ZF, AF, PF, CF.
5. Lénh: MUL
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Chitc nang: Nhan ndi dung ciia toan hang AX hodc AL vdi ndi dung ciia toan hang ngudn.
Gia tri ctia hai toan hang déu 1a dang khong dau. Két qua s& duoc cit nhu sau:

e Néu 1a phép nhan hai toan hang 8 bit thi két qua s& duoc dat trong thanh ghi AX.
e Néu la phép nhan hai toan hang 16 bit thi két qua s& dugc dat trong thanh nghi DX:AX.

Cu phap:
MUL Sre Vi du
Reg MUL CL
Mem MUL x
Chu y:

- Toéan hang ngudn khong thé 13 hang sd
- Két qua c6 thé tac dong dén cac co: OF, ZF,CF.
6. Lénh: DIV
Chire ndng: Chia gia tri ciia thanh ghi AX hodc DX:AX cho ndi dung cua toan hang ngudn.
Gia tri cua hai toan hang déu la dang khong dau. Két qua sé dugc cat nhu sau:
e Néu sb bi chia 13 toan hang 16 bit thi phan thuong s& dugc dit trong thanh ghi AL va
phan du sé dugc dat trong thanh ghi AH.

e Néu sb bi chia 13 toan hang 32 bit thi phan thuong s& duoc dat trong thanh ghi AX va
phan du s& dugc dit trong thanh ghi DX.

Cu phap:
DIV Src Vi du
Reg DIV CL
Mem DIV [BX]
Chu y:

- Toan hang ngudn khong thé 1a hang s6
- Két qua c6 thé tac dong dén cac co: OF, CF.
7. Lénh: CMP
Chike ning: So sanh gia tri cua toan hang dich va toan hang ngudn. Noi dung cia hai toan
hang déu khong thay doi sau 1énh nay. Thuc chat, 1énh nay thuc hi¢n bang cach lay toan hang dich
trur di toan hang nguon. Két qua phan anh 1én thanh ghi co ma khong dugc luu lai.

Cu phap:
CMP Dst,src Vi du
Regl,reg2 Cmp AX,BX
Reg, data Cmp AH,9Fh
Mem,reg Cmp [BX],AL
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Reg,mem Cmp CL,[3456h]
Mem,data Cmp [BX], FFh
Chui y:
- Hai toan hang ngudn va dich khong thé dong thoi 13 hang s6 hodc 6 nho.
- Két qua co thé tac dong dén cac co: OF, SF,ZF,AF,PF,CF.
1.3.3 Nhom cac Iénh thao tac bit

Phan nay gioi thidu vé céc 1énh lién quan dén cac 1énh logic, céc Iénh dich chuyén bit, cac
1énh quay vong cac bit.

1. Lénh: NOT
e Chuc nang: Dao gia tri tung bit mot cua toan hang dich.
Cu phap:
NOT Dst Vidu
Reg NOT CL
Mem NOT [BX]
Chu y:

- Toén hang dich khong thé 1 hiang sb
2. Lénh: AND
Chirc nang: Thuc hién phép VA logic giita hai toan hang. Két qua dit ¢ trong toan hang

dich.
Cu phap:
AND Dst,src Vi du
Regl,reg2 And AX,BX
Reg, data And AH,9Fh
Mem,reg And [BX],AL
Reg,mem And CL,[3456h]
Mem,data And [BX], FFh
Chu y:
- Hai toan hang ngudn va dich khong thé dong thoi 13 hang s6 hodc 6 nho.
- Két qua co thé tac dong dén cac co: SF,ZF, PF.
3. Lénh: OR
Chirc nang: Thuc hién phép HOAC logic giita hai toan hang. Két qua dit ¢ trong toan hang
dich.
Cu phap:
14
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OR

Chit y:

Dst,src
Regl,reg2
Reg, data
Mem,reg

Reg,mem

Mem,data

Vi du

And AX,BX
And AH,9Fh
And [BX],AL

And CL,[3456h]
And [BX], FFh

- Hai toan hang ngudn va dich khong thé dong thoi 14 hang s6 hodc 6 nh.

- Két qua co thé tac dong dén cac co: SF,ZF, PF.

4. Lénh: XOR

Chirc nang: Thuc hién phép EXCLUSIVE OR logic giita hai toan hang (cac bit ciia két qua
¢6 gia tri 1 1 néu hai bit trong tmg ciia 2 toan hang 13 khac nhau). Két qua dat o trong toan hang

dich.
Cu phap:
XOR

Chii y:

Dst,src
Regl,reg2
Reg, data
Mem,reg

Reg,mem

Mem,data

Vi du

Xor AX,BX
Xor AH,9Fh
Xor [BX],AL

Xor CL,[3456h]
Xor [BX], FFh

- Hai toan hang ngudn va dich khong thé dong thoi 14 hing s6 hodc 6 nhd.

- Két qua co thé tic dong dén cac co: SF,ZF, PF.

5. Lénh: TEST

Chirc nang: So sanh ndi dung cta hai toan hang bang cach thuc hién lénh AND giita hai

toan hang ma khong luwu lai két qua. Két qua tac dong dén thanh ghi co.

Cu phap:
TEST

Chit ¥:

CuuDuongThanCong.com

Dst,src
Regl,reg2
Reg, data
Mem,reg

Reg,mem

Mem,data

Vi du

Test AX,BX
Test AH,9Fh
Test [BX],AL

Test CL,[3456h]
Test [BX], FFh
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- Hai toan hang ngudn va dich khong thé dong thoi 13 hing sé hodc 6 nhé.
- Két qua co thé tac dong dén cac co: SE,ZF, PF.
6. Lénh: SHL/SAL
Chirc ning: Dich trai cc bit clia toan hang dich di COUNT lan. Trong d6 CL=COUNT.

Cu phap:
SHL/SAL Dst,COUNT Vidu
Reg SHL AL,CL
Mem SHL [BX],CL
Chu y:

- Hai toan hang ngudn va dich khong thé dong thoi 13 hang sé hodc 6 nhé.
- Khi Count=1 thi c¢6 thé dit 1 truc tiép vao toan hang, SHL/SAL Dst,1.
- Két qua co thé tac dong dén cac co: OF,SFE,ZF, PE,CF.
7. Lénh: SHR
Chirc nang: Dich phai cac bit ctia toan hang dich di COUNT lan. Trong d6 CL=COUNT.

Cu phap:
SHR Dst, COUNT Vi du
Reg SHR AL,CL
Mem SHR [BX],CL
Chu y:

- Hai toan hang ngudn va dich khong thé dong thoi 13 hing sé hodc 6 nhé.
- Khi Count=1 thi c6 thé dat 1 truc tiép vao toan hang, SHR Dst, 1.
- Két qua co thé tac dong dén cac co: OF,SF,ZF, PF,CF.
8. Leénh: ROR
Chirc ndng: Quay vong phai cac bit cua toan hang dich di COUNT lan. Trong d6
CL=COUNT. Trong moi lan quay, gia tri bit thap nhat vira chuyén vao thanh ghi co CF dong thot
chuyén vao bit cao nhat.

Cu phap:
ROR Dst, COUNT Vi du
Reg ROR AL,CL
Mem ROR [BX],CL
Chu y:

- Hai toan hang ngudn va dich khong thé dong thoi 1a hing sé hodc 6 nhé.
- Khi Count=1 thi c6 thé dit 1 truc tiép vao toan hang, ROR Dst, 1.
- Két qua co thé tac dong dén cac co: OF, CF.
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9. Lénh: ROL

Chirc nang: Quay vong trai cac bit cua toan hang dich di COUNT lan. Trong d6
CL=COUNT. Trong mdi lan quay, gia tri bit cao nhit vira chuyén vao thanh ghi c& CF dong thoi
chuyén vao bit thap nhit.

Cu phap:
ROL Dst, COUNT Vidu
Reg ROL AL,CL
Mem ROL [BX],CL
Chui y:

- Hai toan hang ngudn va dich khong thé dong thoi 1a hang s6 hodc 6 nhé.
- Khi Count=1 thi c6 thé dat 1 truc tiép vao toan hang, ROL Dst, 1.
- Két qua co thé tac dong dén cac co: OF, CF.

1.3.4 Nhém cac I1énh lam viéc véi xau ki tuw

1. Lénh: MOVSB( hay MOVSW)

Chirc nang: Chuyén mot xau ki tu theo timg byte (hay theo timg tir) tir mot ving nhé
ngudn sang ving nhg dich. Trong d6 DS:SI tré dén xau ki tu ngudn va ES:DI tro dén xau ki ty
dich. Sau mdi lan chuyén 1 byte (hodc 1 tir) thi gia tri ctia SI va DI tu dong tang 1én 1 (hodc 2) néu
¢ hudng DF=0, hoic giam di 1 (hoic 2) néu cd huéng DF=1.

Cu phap:

MOVSB Hoac
MOVSW

2 Lénh: CMPSB (CMPSW)

Chirc ndng: So sanh hai xau ki tu theo ting byte (hay theo timg tir) ndm ¢ hai ving nhd.
Trong d6, DS:SI va ES:DI tr6 dén hai x4u ki tw. Sau mdi 1an so sanh timg byte (hodc ting tir) thi
gia tri ciia SI va DI tu dong tang 1én 1 (hodc 2) néu co huéng DF=0, hoic giam di 1 (hoic 2) néu
cO huong DF=1.

Cu phap:

CMPSB  Hoac
CMPSW
- Két qua c6 thé tac dong dén cac co: OF, SF,ZF,AF,PF, CF.

3 Lénh: LODSB (LODSW)

Chirc ning: Chuyén ndi dung theo timg byte (hay theo timg tir) ciia ving nhd tro boi DS:SI
vao thanh ghi AL (hoic AX). Sau mdi lan chuyén timg byte (hodc ting tir) thi gia tri cta SI tu
dong tang 1én 1 (hodc 2) néu cd hudng DF=0, hoic giam di 1 (hodc 2) néu ¢ huéng DF=1.

Cu phap:
LODSB Hoiac
17
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LODSW

4. Lénh: STOSB (STOSW)
Chirc ning: Chuyén noi dung theo timg byte (hay theo ting tir) ciia thanh ghi AL (hoic
AX) viing nhé tré boi ES:DI. Sau mdi lan chuyén timg byte (hodc timg tir) thi gia tri cua DI ty
dong tang 1én 1 (hodc 2) néu cd hudng DF=0, hoic giam di 1 (hodc 2) néu c& huéng DF=1.
Cu phap:
STOSB Hodc
STOSW

1.3.5 Nhém céc Iénh nhay
Nhom cac 1énh nhay bao gdm 4 nhém nhé: cac 1énh nhay khong diéu kién, cac 1énh nhay cd
dicu kién, cac I1&€nh lap va cac 1€nh goi ngat mém.
a. Cdc Iénh nhay khéng diéu kién
1. Lénh CALL

Churc nang: Goi chuong trinh con

Cu phap:
CALL Dbiachi
Nhan
Tén chuong trinh con
Reg
Mem
2. Lénh RET
Chikc ndng: Quay trd vé chuong trinh d goi chuong trinh con
Cu phap:
RET
3. Lénh JMP

Chike ndng: Lénh nhay khéng diéu kién
Cu phap:
JMP Pia chi
Nhan
Tén chuong trinh con
Reg
Mem

Chii y: Buédc nhay ctia 1énh nhay nay nam trong mot doan 64KB.
b. Cac lénh nhay co diéu kién
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Chitc ndng: Lénh nhay khong diéu kién

Cu phap:

Lénh Toan hang | Giai thich

JE/JZ Nhan Nhay néu ZF=1 hoidc 2 toan hang cua phép so sanh bing
nhau

JNE/JNZ Nhan Nhay néu ZF=0 hoic 2 toan hang ctia phép so sanh khac nhau

JL/JNGE Nhan Nhay néu toan hang bén trai nho hon toan hang bén phai ctia
phép so sanh (CF=1)

JB/JNAE/JC | Nhan Nhay néu toan hang bén trai nho hon toan hang bén phai cta
phép so sanh (SF<>0)

JLE/JNG Nhan Nhay néu todn hang bén trai nhé hon hoic bang toan hang
bén phai ctia phép so sanh (SF<>OF hodac ZF=0)

JBE/JNA Nhan Nhay néu toan hang bén trai nho hon hodc bang toan hang
bén phai cua phép so sanh (Co CF=1 hoac SF=1)

JG/JNLE Nhan Nhay néu toan hang bén trai 16n hon toan hang bén phai cta
phép so sanh.

JA/JNBE Nhan Nhay néu toan hang bén trai 16n hon hodc bang toan hang bén
phai cua phép so sanh (Co CF=0 hoac ZF=0)

JGE/JNL Nhan Nhay néu toan hang bén trai Ién hon hodc bang toan hang bén
phai cta phép so sanh (Co SF=OF).

JAE/JNB/JNC | Nhan Nhay néu toan hang bén trai I6n hon hodc bang toan hang bén
phai ctia phép so sanh (Co CF=0).

JP/JPE Nhin Nhay néu cd parity 1a chin (PF=1)

JNP/JPO Nhan Nhay néu co parity 1a 1¢ (PF=0)

JO Nhan Nhay néu tran (OF=1)

JNO Nhén Nhay néu khong tran (OF=0)

JS Nhan Nhay néu co ddu =1 (SF=1)

JNS Nhén Nhay néu ¢ ddu =0 (SF=0)

JCXZ Nhan Nhay néu gia tri cta thanh ghi CX =0.

Chu ¥: Céc bude nhay cta cac 1énh nhay c6 diéu kién khong vuot qua 128 byte.

c. Cac lenh lap

Churc nang: Thyuc hién vong 1ap cho dén khi diéu kién thoa man.

Cu phap:

CuuDuongThanCong.com
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Lénh Toan hang
LOOP Nhan

LOOPZ/LOOPE Nhan

LOOPNZ/LOOPNE Nhan

d. Cdc lénh goi ngdt mém.
1. Lénh: INT

Chitc nang: Thyc hién ngit mém.

Giai thich

Lap khéi 1énh tir Nhin dén LOOP cho dén khi gia trj cta
CX=0. Sau mdi lan thyc hién vong 1ap gia tri cua CX tu
dong giam di 1.

Lap khéi 1énh tir Nhan dén LOOPZ hoic LOOPE cho dén
khi gia tri cia CX=0 va c& ZF=1. Sau mbi l4n thuc hién
vong lap gia tri cia CX tu dong giam di 1.

Lap khdi 1énh tir Nhan ¢én LOOPZ hoidc LOOPE cho dén
khi gia tri cia CX<>0 va cd ZF=0. Sau mdi lan thuc hién
vong 1ap gia tri cia CX ty dong giam di 1.

Cii phdp: INT so hi¢u ngit (dang hexa)

Cdc co bi tac dong: TF, TF
2. Lénh: IRET

Chirc nang: Trd vé chuong trinh chinh (chwong trinh goi né) sau khi thuc hién chuong

trinh con phuc vu ngét.

Cu phap: 1IRET

Cac co bi tac dong: OF,SF,ZF,AF,PF,CF.

1.3.6 Cac Iénh diéu khién khac

Phan nay gidi thiéu vé mot s6 1énh diéu khién: thao tac voi thanh ghi co, 1énh HLT va NOP.

1. Lénh: CLC

Chirc nang: Xoa gia tri co CF vé 0 (CF=0).

Cu phap: CLC
Cdc co b tac dong: CF.
2. Lénh: CMC

Chirc nang: Pao gia tri hién thoi cua co CF.

Cu phap: CMC

Cac co bi tac dong: CF.
3. Lénh: STC

Churc nang: Pat co CF=1.

Cu phap: STC

Cdc co b tac dong: CF.
4. Lénh: CLD

Chirc ning: Xoé gia tri co DF vé 0 (DF=0).

Cu phap: CLD
20

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 1: Gi6i thi€u

Cdc co bi tac dong: DF.
5. Lénh: STD
Chike ndng: Dit gia tri ¢ DF bang 1 (DF=1).
Cu phap: STD
Cac co bi tac dong: DF.
6. Lénh: CLI
Chirc nang: Xoa gia tri cd IF vé 0 (IF=0). C4m cac ngit ctng hoat dong, trir cac ngit
khong che.
Cu phap: CLI
Cdc co bi tac dong: TF.
7. Lénh: STI
Chike ndng: Dit gi tri cd IF bang 1 (IF=1). Cdm c4c ngat cung hoat dong.
Cu phap: STI
Cac co bi tac dong: TF.
8. Lénh: HLT
Chitc nang: diung may.
Cu phap: HLT
9 Lénh: NOP
Churc nang: Khong thyc hién gi
Cu phdap: NOP
Chu y: Lénh NOP rat co y nghia khi CPU thyc hién céc chu ky doi va dugc xen vao mot
s0 chu ky Iénh trong qua trinh thyc hién Iénh theo co ché pipeline.

1.4 TOM TAT

Chuong nay di trang bi cho sinh vién nhitng kién thirc co ban dé chudn bi cho cac phan ké
tiép: Lap trinh bang Hop ngir. Chuong nay c6 ba phan chinh:

- Gidi thidu vé cau tric bo vi xir Iy 8088. Pay 1a bd vi xir 1y kha don gian va dé hiéu vé
mat kién triac. So d6 kién trac bao gém hai khdi chinh: Khdi giao dién BUS va khdi
thuc hién Iénh. Déng thoi, phan nay ciing dé cap chi tiét chtic ning cta cac thanh phan
bén trong bd vi xu ly.

- Mot s6 chirc nang cua ngat 21h. Pay 1a mot ngit quan trong nhét ctia hé diéu hanh MS
DOS. Ngit 21h cung cip nhiéu cac chirc ning khac nhau cho cc nha 1ap trinh hé
théng. Phan nay da gidi thiéu 14 chic ning thong dung cia ngit 21h. Tir cac chirc
nang phuc vu vao ra ddi véi ki tu, xau ki tu cho dén cac chuc nang phuc vu cho thao
tac cac file va thu muc.

- Tép lénh ctia 8088 dang hop ngit. Phin nay trinh bay vé mot s6 1énh théng dung trong
tap 1énh cua 8088. Dé tién loi cho ngudi hoc 1ap trinh & cac phan sau chung t6i phan
chia céac 1énh ra thanh cac nhom 1énh. M&i nhém 1énh bao gé)m mot s6 1énh thuc hién
1 sb chue ning.
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1.5 CAU HOI VA BAI TAP

Dudi day la cac cau hoi dang lya chon. Sinh vién s€ lya chon mgt va chi mgt phuong an tra

101 diing nhét cho mdi ciu hoi
Cau 1: Khdi giao dién bus (BIU) va khéi thyc hién 1énh (EU) giao tiép v6i nhau thong qua:

A.

O N w

Hang doi Iénh
Hé thdng bus trong
Hé thdng bus trong va hang doi 1énh

Khong c6 lién hé gi véi nhau.

Céau 2: Mot trong nhitng chtrc ning ctia thanh phan diéu khién (CU) 1a:

A.
B.
C.
D.

Tao xung diéu khién
Giai ma dia chi
Chtra cac thanh ghi

Chtra cac 1énh sap duogc xir ly

Céu 3: Cac nhém thanh ghi (16 bit) nao dudi day co thé dugc chia 1am 2 nira thanh ghi 8
bit doc 1ap voi nhau:

A.
B.
C.

D.

AX,BX,DS
SP,IP,CX

ES, SS, DS
DX,AX,CX

Cau 4: Cac nhém thanh ghi (16 bit) ndo dudi day c6 thé dugc chia lam 2 nira thanh ghi 8
bit ddc 1ap véi nhau:

A.

B.

C.
D.

AX,BX,DS
SP,IP,CX

ES, SS, DS
DX,AX,CX

Céau 5: Céc thanh ghi doan nao dudi day tré vao cac doan dir liu cuia cung mot chuong
trinh .EXE:

A.
B.
C.
D.

DS.ES
DS.,SS
SS, SP
DS

Céu 6: Lénh nao dudi day la sai ct phap:

o0 wp

Mov AL,[BX+1]
Mov [BX+1], AL
Mov [AL],[BX+1]
Mov [CX], 3

Cau 7: Lénh nao dudi day la sai ct phap:
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A. Mul [BX+5]
B. Div [BX+5]
C. Mul AL,3
D. Mul DX
Cau 8: Lénh nao dudi day thuc hién viéc x6a thanh ghi AX.

A. AND AX,AX

B. XOR AX,AX

C. NOT AX
D. MOV AX,[0000H]
Cau 9: Lénh nao dudi day thuong duoc st dung trudce cac 1énh nhay co diéu kién.
A. CMP
B. MOV
C. INT
D. RET
Cau 10 *: Xét doan chuong trinh du¢i day:

Mov AH, 08
Int 21h
Mov DL,AL
Inc DL
Mov AH, 02
Int 21h

Doan chuong trinh trén thyc hién cong viéc nao dudi day:

A. Nhap mot ki tu roi in ki tu Kké tiép cua ki tu @6 ra man hinh
B. Nhap moét ki tu r0i in ki tu d6 ra man hinh

C. Nhap mdt xau ki tg roi in xau d6 ra man hinh

D. Nhap 1 ki tu khong hién 1én ki tu do.
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CHUONG 2: LAP TRINH BANG HOP NG

Chuong nay tim hiéu vé cach thirc 1ap trinh bang hop ngir. Cach khai bao bién, hang, khung

chuong trinh, cac cau tric 1ap trinh, chuong trinh con va macro.

2.1 VIET VA THU'C HIEN MOT CHUONG TRINH HQP NGU'

2.1.1 Céu tric 1énh va khai bao dix liéu cho chwong trinh

Mot chuong trinh bao gdm tap hop cac 1énh va cac khai bao dit liéu s dung trong chuong
trinh nham muc dich giai quyét mot van d&. Phén nay trinh bay vé cau tric mot dong 1énh va cac

qui tic khai béo bién, hing trong mot chuong trinh Hop ngit.

b. Cdu tric dong Iénh

Dudi Day 1a mot dong 1énh day du ctia chuong trinh Hop ngit,. Trén thyc t&, mot dong 1énh

can toi thiéu hai truong: truong mé 1énh va trudng toan hang. Cac truong khac khong bat budc

can phai day du.

Vi du:

Nhan: | Malénh Toan hang ; Chu giai

CongTiep: Add AL,[BX] ; cong tiép ndi dung 6 nhé do thanh ghi BX ;tro téi vao AL

Céc giai thich cho cac truong:

Truong

Mo ta

Nhan

Nhén c6 thé 1a nhan dung cho 1énh nhay, tén thu tuc hodc tén bién. Khi chay
chuong trinh, cac nhan nay s€ dugc chuong trinh dich gén cho 1 dia chi 6 nhé
xéac dinh. Nhan c6 thé chira tir 1 dén 32 ki twr, khong chira dau cach va phai
bat dau bang cac ki tira,b,c...,z. Nhin duoc két thic bang dau hai chdm (:)

Ma Iénh

Chtra I¢nh that (Opcode) hodc gia Iénh (Pseudo-Opcode). Vi cac 1€nh that
thi truong nay chira mi 1énh goi nhd (thuong 1a dang viét ngan hoic day du
ciia mot dong tir trong tiéng Anh). Trong qua trinh chay chwong trinh, ma
1énh that s€ dugc chuong trinh dich dich ra ma may. Ddi voi cac gia 1énh, thi
chuong trinh dich khong dich chiung ra ma may.

Toéan hang

Ddi v6i cac 1énh that thi trudong nay chua cac toan hang cho 1énh d6. Lénh
that ctia 8088 ¢6 thé ¢ 0,1 hodc 2 toan hang. Toan hang trong cac gia Iénh
cua 8088 thuong chtra cac thong tin khac nhau nhu xéc dinh mé hinh by nhé
sir dung, kich thudc ngan xép...

Chi giai

Truong chi giai duge bat dau bang diu chdm phay (;) dé ghi nhiing 10 giai
thich cac 1énh ctia chuong trinh nhim gitp cho ngudi doc chwong trinh mot
cach dé& hiéu hon.
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Khi thuc hién chuong trinh, ph?m giai thich (sau déu ; ) s€ bi bd qua.

Ngoai ra, ngudi ta ciing dung truong nay dé ghi chu giai cho ca mot doan
chuong trinh, mot chuong trinh con hay tham chi 1a 101 gidi thiéu ctua ban
quyén (copyright message) ctia ngudi 1ap trinh .

Vi du:

; This program writen by X
; Last modified: 23/10/2006

; This program is to delete a file

c. Khai bdo bién
Céc bién c6 thé dugc khai béo 14 ba kiéu dit liéu khac nhau 1a: bién kiéu byte, bién kiéu tir
(2 byte) va bién kiéu tir kép (4 byte).

Bién kiéu byte:

Dang khai béo: Tén bién DB ?

Vi du: X DB 2 :khong c6 gia tri khoi dau
Y DB 4 ;gi4 tri khoi dau 13 4

Bién kiéu tir:

Dang khai bao: Tén bién DW  ?

Vi du: X DW 2 ;khong c6 gia tri khoi dau
Y DW 4 ; gia tri khoi dau 1a 4.

Bién kiéu tir kép:

Dang khai bao: Tén bién DD ?

Vi du: Xl DD 2 ;khong c6 gia tri khoi dau
X DD 4Fh ; gia tri khoi dau 1a 4Fh

Khai béo bién kiéu mang
Mang 1a mot ddy lién tiép cac phan tir c6 cung kiéu byte hodc tir.
Vi du:

A1DB 1,2,34,5
La khai bdo mot bién mang tén 13 A1, gdm 5 byte trong bd nhé. Noi dung 6 nhd [A1] c6 gia

trilal, [Al+1]cogiatrila2, [Al+2] cogiatrila3...
Néu mudn khai bao mot mang khong can khoi tao gi tri ban dau, ta khai bao nhu sau:
A2 DB 100 DUP(?)
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khai bdo mot mang c6 100 phan tir va cac phan tir 1a kiéu byte.
Khai bao sau 1a mot mang 100 phan tir kiéu byte va tit ca cac phan tir dugc khdi tao gia tri 0.
A3 DB 100 DUP(0)

Khai bdo bién kiéu xdu ki tw

Xau ki t 1a mot mang ma moi phéin tor 1a mot ki ty hay ma ASCII cua ki ty. Xau ki tu dugc
két thic boi ki tu °$° (c6 ma ASCII 1a 24h).

Vidu:

Xaul DB ‘Chao céc ban’,’$’;

XuongDong DB 13,10,’$’;x4u chira cac ki tyr xuéng dong va vé dau dong

Xau2 DB 36h,40h,’a’,’b’, ‘$’ ; xau chira ca ma ASCII va ki tu.

d. Khai bdo hing
Hang c6 thé 1a kiéu sé hodc kiéu ki tw. Cu phap khai bao hang nhu sau:
Tén hang EQU Gi tri ctia hang

Vidu:

CR EQU 0Dh ;
C6 thé sir dung hang dé khai béo:
Vidu:

Chao EQU ‘Chao ban’
LoiChao DB Chao,’$’
2.1.2 Khung cua chwong trinh Hop ngir
Dé thyc hién mot chuong trinh dang ma may, hé diéu hanh cip phat mot s6 ving nhd danh
cho chuong trinh dé chira cac ma 1énh, dit liéu, va ngan xép. Phin nay trinh bay vé céc gia 1énh
diéu khién doan dung cho chwong trinh, khung ciia chwong trinh dang .COM, khung ctia chwong
trinh dang .EXE, va cubi ciing 1a mot s6 chuong trinh vi du don gian.
a. Cdc gia Iénh diéu khién doan (segment directives)
1. Lénh: MODEL

Chirc nang: Khai bdo mé hinh by nhé cho mot module Assembler. Lénh nay thuong
duogc dat sau gia 1énh vé khai bao loai CPU (CPU family) va dugc dat trude tat ca cac gia Iénh
diéu khién doan khac.

Cii phdp: .MODEL <Kiéu kich thuéc bd nhé>

Trong d6 kiéu kich thudc bo nhé 1a mot trong cac kiéu sau:

Kiéu kich thude Mo ta

Tiny (hep) M3 1énh va dir liéu duge goi vao cing mot doan. Kiéu nay
thuong dugc dung trong chuong trinh. COM
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Small (nho) Ma 1énh dugc gobi vao trong mot doan. Dit ligu nam trong mot
doan khac
Medium (trung binh) | Ma 1énh dugc goi vao trong mdt doan. Dir li¢u khong goi gon

trong mot doan.

Compact (nén)

Ma I¢nh khong goi vao trong mot doan. D li¢u khong goi
gon trong mot doan.

Large (16n) Ma I¢nh khong goéi vao trong mot doan. D@t li¢u khong goi
gon trong mot doan. Khong c6 mang dit li¢u dugc khai bao
nao 16n hon 64KB

Huge (rat 16n) Ma 1énh khong géi vao trong mot doan. Dir li¢u khong goi

gon trong mot doan. Cac mang dir liéu dugc khai bdo co thé
16n hon 64KB.

Vi du: MODEL Small
2. Lénh: STACK

Chitc nang: Khai bao kich thuéc doan ngan xép dung trong chuong trinh. Poan ngin xép

12 mot ving nhé dé luu cac trang thai hoat dong ciia chwong trinh khi ¢6 chwong trinh con.

Cii phdp: .STACK <Kich thwéc ngin xép>

Trong d6 kich thudc ngin xép 1a sé byte danh cho ngin xép. Néu khong khai béao kich
thudc ngan xép thi chuong trinh s& tw dong gan cho gia tri 1a 1024 (1 KB). S6 nay 1a kha 16n,
thong thuong khoang 256 byte hay 100h 1a du.

Vidu: .STACK 100h
3. Lénh: DATA

Churc nang: Khai bao doan dit liéu cho chuong trinh. Poan dir liéu chira toan bo cac

khai bao hang, bién ctia chuong trinh.

Cu phap: .DATA
Vidu: .DATA
CR EQU 0Dh
LF EQU 0Ah

LoiChao DB ‘Chao cic ban’,’$’

4. Lénh: CODE

Churc nang: Khai bdo doan ma 1€nh chuong trinh. Poan ma chua cidc dong 1énh cua

chuong trinh.
Cu phap: .CODE
Vidu: .CODE
Mov AH,09

Mov Dx, Offset LoiChao

CuuDuongThanCong.com
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b. Khung ciia chwong trinh Hop ngit dé dich ra dang .EXE

Dudi day 1a khung cia mdt chuong trinh hop ngtr ma sau khi dugce dich (compiled) va hop
dich (linked) thi s€ thanh mot file thuc hién dugc dang .EXE.

Sau khi str dung cac gia Iénh diéu khién doan dé khai bao mé hinh bd nhé, kich thuéc ngan
xép, doan dit liéu va bit ddu doan ma 1énh. Tat nhién nguoi 1ap trinh co thé thay ddi mé hinh bo
nh¢ (c6 thé khong phai 1a Small) hay kich thudce ngin xép (mot s6 khac, khong phai 1a 100h) cho
phu hop voi muc dich viét chuong trinh.

Ta dung nhan Start va End Start @& danh diu diém bat dau va két thiic doan ma Iénh ding
cho chuong trinh (tat nhién nguoi 14p trinh c6 thé dung tén nhin khac dé danh dau, khong bét
budc phai dung nhan Start)

.MODEL Small
.STACK 100h
.DATA
; Cac khai bao hdng, bién & day
.CODE
Start:
Mov AX, @Data
Mov DS, AX
; Cac lénh cua chuong trinh chinh dugc viét & day
Mov AH, 4Ch
Int 21h
End Start

; Céc chuong trinh con (néu cé) sé& dugc viét & day.

Hai 1&€nh:
Mov AX, @Data
Mov DS, AX
Lam nhiém vu cho con tro DS tré toi doan chua dit liéu khai bao (Data). Hang s @Data 1a
tén cua doan dif lidu (thuc chat hang s6 nay mang gi tri 1a dia chi ctia doan bd nhé cap phat cho
chuong trinh trong qué trinh chay chuong trinh ). Ma DS khéng 1am viéc truc tiép v6i hang sb
(khong thé chuyén gia tri hing s truc tiép vao cac thanh ghi doan), nén thanh ghi AX 1a bién
trung gian dé dua gia trj @Data vao DS.
Hai 1énh cubi ctia chuong trinh:
Mov AH, 4Ch
Int 21h
Lam nhiém vu két thuc chuong trinh .EXE va tra lai quyén diéu khién cho hé diéu hanh
DOS. Nhic lai rang khong gidng nhu cac hé diéu hanh Windows 9x, 2K, XP 14 cic hé diéu hanh
da nhiém. Hé diéu hanh DOS 1a hé diéu hanh don nhiém (Single-task). Nghia la, tai mot thoi
diém, chi c6 mot chwong trinh chiém quyén diéu khién va tai nguyén cua hé thong.
Vi du vé mot chuong trinh dang .EXE don gian, chuong trinh Hello World. Chwong trinh
thuc hién viéc in ra man hinh mét 161 chao “Hello World”

; Chuong trinh nay in ra man hinh 10i chao Hello World
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.MODEL Small
.STACK 100h
.DATA
Msg db ‘Hello World’,’s’

.CODE
Start:
Mov AX,(@Data
Mov DS,AX ; cho DS tro dén doan Data
Mov AH,09h ; Ham 09, in ra 1 xdu ki tu
Mov DX,Offset Msg ; Dx chta dia chi offset cua xau
Int 21h ; thuc hién chtic ndng in x&u
Mov AH,4Ch ; Trd vé va tra quyén diéu khién cho DOS
Int 21h
End Start

c. Khung ciia chwong trinh Hop ngir dé dich ra dang .COM

Chuong trinh .COM ngén gon va don gian hon so v&i cac chuong trinh .EXE. Tét ca cac
doan ngan xép, dir liéu, doan ma dugc gdp vao cung mot doan 1a doan ma. Nghia 1a, chuong trinh
.COM dugc gobi gon trong mot doan (viéc dich va thuc hi¢n dbi voi chuong trinh .COM s€ nhanh
hon céc chuong trinh .EXE). Véi cac ung dung nhé ma ma Iénh va dir li¢u khong vuot qua
64KB, ta c6 thé ghép ludn cac doan ngin xép, dir liéu va mi 1énh vao cing véi doan ma dé tao ra
file dang COM.

Pé dich dugc ra file dang .COM, chuong trinh ngudn phai tuan thii theo khung dudi day

.MODEL Tiny

.CODE
Org 100h
Jmp Start
; Céc khai bao hdng, bién & day
Start:

; Cac lénh cua chuong trinh chinh duoc viét & day
Int 20h
; Cac chuong trinh con (néu cé) sé& duoc viét & day.
End Start
Khai bdao mo hinh kich thudc sit dung bd nhd ludn 1a Tiny. Ngoai ra, trong khung nay
khong c6 101 khai bado doan ngan xép va doan dir liéu. Lénh dau tién trong doan ma la gia 1énh
ORG 100h, ding dé gan dia chi bat dau cho chuong trinh tai 100h trong doan ma. Ving dung
luong 256 byte dau tién dugc st dung cho doan mao dau chuong trinh (Prefix Segment Program).

Ké tiép, nguoi ta dung 1énh JMP dé nhay qua phan bo nhé duge ding cho khai bao.
Vi du vé mot chuong trinh .COM don gian, chuong trinh Hello World.

.MODEL Tiny

.CODE
Org 100h
Jmp Start

Msg db ‘Hello World’, ‘$’
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Start:
Mov AH,09h ; Ham 09, in ra 1 xdu ki tu
Mov DX,Offset Msg ; Dx chita dia chi offset cua xau
Int 21h ; thuc hién chtic ndng in x&au
Int 20h ; két thtc chuong trinh, trd vé DOS
End Start

2.1.3 Tao, dich, hgp dich va thwe hién chwong trinh Hgp ngir

Phan nay trinh bay vé cac bude dé tao, cach dich, hop dich va thuc hién mot chuong trinh
hop ngir. Dudi déy la cac bude phai duge thuc hién tuan ty. Nghia 13, budc thir i khong thé duge
thuc hién néu bude trude nd (budc i-1) chua dugc thyc hi¢n thanh cong.

Bu6e 1: Soan chuong trinh ngudn

Dung bat ky trinh soan thiao nao nhu Nodepad, Turbo Pascal Editor, Turbo C Editor...dé
tao ra file van ban chuong trinh. File chuong trinh phai ¢ phan mo rong 1a . ASM.

Buoe 2: Dich
Dung mdt trong cac chuong trinh dich: MASM (Macro Assembler) hoac TASM (Turbo
Assembler) dé dich file .ASM thanh file .OBJ. Néu budc nay c6 13i thi ta phai quay lai budc .

Buoc 3: Hop dich
Dung chuong trinh LINK hodc TLINK dé lién két mot hay nhiéu file OBJ lai dé thanh mét
file .EXE, file c6 thé chay duoc. Ddi véi chuong trinh ¢6 céu trac 1a file EXE thi bo qua budc

Buoc 4. Tao file .COM
Dung chuong trinh EXE2BIN dé dich .EXE thanh file .COM.

Buodc 5. Thuc hién chuong trinh vira tao.
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(1) Tao file chuong trinh .asm

|

(2)Ding TASM hodc MASM dé dich ra
file *.obj

A4

(3)Dung trinh lién k&t LINK hodc
TLINK dé hop dich thanh file .EXE

File .COM

(4) Duing EXE2BIN hodc TLINK d&é
dich file EXE thanh file COM

4
«

i

(5)Chay chuong trinh

2.2 CAC CAU TRUC LAP TRINH CO BAN TRONG CHUONG TRINH
HOP NGU

Phan nay trinh bay vé cac ciu tric 1ap trinh co ban dugc s dung trong viéc 1ap trinh néi
chung va lap trinh hop ngir noéi riéng. Cac cau truc ndy thuong duoc su dung dé dicu khién mdt
1énh hodc mot khoi 1énh. D6 1a:

- CAu truc tuan tu
- Céu tric diéu kién IF-THEN
- Céu tric diéu kién r& nhanh IF-THEN-ELSE
- Céu trac CASE
Céu trac 1ap xac dinh FOR-DO
CAu trtc 1ap WHILE-DO
Céu truc 1ap REPEAT-UNTIL
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2.2.1 CAu triic tuén tu

Céu tric tuan ty c6 mat hau hét tit ca cic ngdn ngit lap trinh. Pay 1a cau tric thong dung,
don gian nhat, trong d6 cac 1énh dugc sip xép ké tiép nhau hét 1énh nay dén 1énh khac. Trong qua
trinh thyc hién chuong trinh cac 1énh tuan tu duoc xu 1y theo thur tu cua ching. Bit dau tir 1énh
dau tién cho dén khi gip 1énh cudi ciing cua ciu triic thi cong viée ciing dugc hoan tat.

Céu truc ¢6 dang nhu sau:

lénh 1
1énh 2
1énh 3

Vi du:
Cén tinh tong ndi dung cac 6 nhd c6 dia chi FFFAh, FFFBh, FFECh, FFEDh r6i luu két qua
vao thanh ghi AX.

Dé thuc hién viée nay ta co thé str dung doan chuong trinh sau:
Mov BX,FFFAh ; BX trd dén FFFAh
Xor AX,AX ; Téng =0
Add AL, [BX] ;cbong ndi dung 6 nhd cbd6 dia chi FFFAh vao AX
Inc BX ; BX tré dén FFFBh
Add AL, [BX]; cbng ndi dung 6 nhd cbd6 dia chi FFFBh vao AX
Inc BX ; BX trd dén FFFCh
Add AL, [BX]; cbng ndi dung 6 nhd cb6 dia chi FFFCh vao AX
Inc BX ; BX tré dén FFFDh

Add AL, [BX]; cb6ng ndi dung 6 nhd cb6 dia chi FFFDh vao AX

Xong: ; ra khéi clu truc
2.2.2 CAu tric IF... THEN

bay la cAu tric diéu kién (conditional statement) ma khdi 1énh duoc thue hién néu n6 thoa
mén diéu kién.
C phap: IF <diéu kién> THEN <Khéi 1énh>

Céu trac nay c6 thé duge minh hoa bang so do khéi sau day:
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piéu kién

Khéi 1énh

A

Khéi 1énh c6 thé gdm 1 hodc nhiéu 1énh. Trong hop ngir, dé cai dit ciu tric IF... THEN
ngudi ta thuong st dung 1énh CMP (so sanh) va di kém theo sau 1a mot 1énh nhay c6 diéu kién.
Vi du:
Viét doan chwong trinh kiém tra néu thanh ghi AX>BX thi s& tinh hiéu AX-BX va luu két
quad vao thanh ghi AX.
Dudi day 1a doan chuong trinh thuc hién cong viéc do:
Cmp AX, BX ; so sanh AX va BX
Jb Ketthuc ; néu AX<BX nhady dén nhan Ketthuc
Sub AX,BX  ; AX=AX-BX
Ketthuc:

2.2.3 Cau tric IF... THEN...ELSE
Pay 1a dang phan nhanh cua cau trac c6 diéu kién.
Cu phap: IF <diéu kién> THEN <Khdi 1énh 1> ELSE <Khdi 1énh 2>
Néu diéu kién dugc thoa man thi khdi 1énh tht nhit duge thuc hién. Nguogc lai, néu diéu

kién 12 sai thi khdi 1énh thir hai s& duoc thuc hién. Trong moi truong hop, mot va chi mot trong
hai khéi 1énh dugc thuc hién.
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Hinh: ciu truc IF... THEN...ELSE

Trong cai dat cta ciu trac IF...THEN...ELSE dang hop ngii, thong thuong ngudi ta su
dung mot 1énh CMP, mét 1énh nhay c6 diéu kién va mot 1énh nhay khong diéu kién.
Vi du: Cho hai sé dugc luu vao thanh ghi AX va BX, tim s6 16n nhét va luu két qua vao

thanh ghi DX.
Dudi day 1a doan chuong trinh thuc hién cong viéc do.
so sanh AX va BX

Cmp AX,BX ;
; néu AX>BX nhady dén nhan AXLonhon

JG AXLonHon

Mov DX, BX ;7 BX>=AX nén DX=AX

Jmp Ketthuc ; nhdy dén nhan Ketthuc

AXLonHon:
Mov DX, AX ; AX>BX nén DX=AX

Ketthuc:

2.2.4 Céu tric CASE
Céu trac CASE 1a c4u trac lwa chon dé thuc hién mot khdi 1énh giita nhiéu khéi 1énh khéc.

Cu phap:

CASE <biéu thirc>
Gia tri 1: Khoi 1énh 1
Gia trj 2: Khdi 1énh 2

Gia tri n: Khéi lénh n

END CASE
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Biéu thirc
Gid tri 1 Gia tri 2 Gid tri n
v
Khéi 1énh 1 Khéi 1énh 2 Khoi 1énhn

Pé thuc hién cau trac CASE trong chwong trinh Hop ngit, ta phai két hop cac 1énh CMP,
1énh nhay c6 diéu kién, va 1énh nhay khong diéu kién.
Vi du:
Am db ‘Nhé hon 0’,’S’
Duong db ‘Lén hon 0',’S’
Khong db ‘Bdng khéng’,’s’

Sub AX, BX
Sub AX,CX
Cmp AX,O
Je KhongO
Jb AmO
Ja DuongO0
KhongO:
Mov AH, 9
Mov DX,offset Khong
Int 21h
Jmp Ketthuc
AmO0:
Mov AH, 9
Mov DX,offset AmO
Int 21h
Jmp Ketthuc
Duong0:
Mov AH, 9
Mov DX, offset DuongO
Int 21h
Ketthuc:
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Tinh hiéu AX-BX-CX va théng bao két qua 1a am, duong hay bang khong.
2.2.5 Cu tric lip FOR-DO

Day 1a vong lap véi sb 1an 1ap da biét trude. Ca phap nhu sau:

l

Count=s6 1la&n l&p

A 4

Count=Count-1

dang

FOR Count (=S6 lan 1ap) DO Khéi lénh

Khéi 1énh s& duoc thyc hién Count lan. Dé cai dat cau triic nay trong hop ngit nguoi ta
dung thanh ghi CX dé chtra Count va két hop véi Iénh LOOP dé duy tri vong lap. Moi lan 1ap
xong thi CX s€ ty dong giam di 1.

Vi du:

Tinh téng S=1+2+3+....+100

Luu két qua vao thanh ghi AX.

MB&i 1an thuc hién khéi 1énh ta s& cong vao AX mot s6. Lan thuc hién thir i thi 100-i+1 s&
duoc cong vao AX. Nhu vay sb 1an lap s€ 1a 100. Boan chuong trinh dugc viét nhu sau:

Mov CX,100 ; kh&i tao sbé 1lan lip

Xor AX,AX ; AX=0 d& chua tdng
Cong:
Add AX,CX ; Cbng CX wvao AX
Loop Cong ; L&p cho dén khi CX=0
; ra khoéi vong 1ldp, AX chtta tdng
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2.2.6 Ciu tric 1ip WHILE-DO

Ci phap: WHILE diéu kién DO Khéi 1énh

Trong céu trac lip WHILE...DO diéu kién duogc kiém tra trude khi thuc hién khéi 1énh.
Néu diéu kién dtng thi khdi 1énh duge thyuc hién, con diéu kién sai thi vong lip s& dimg. S lan
thue hién khéi 1énh chua dugce biét trude.

Dé cai dat cau trac nay trong chuong trinh hop ngit, ngudi ta thuong dung lénh CMP dé
kiém tra diéu kién va két hop méi mot 1énh nhay co diéu kién dé thoat khoi vong lip.
Vi du:
Nhap vao mot sé nguyén 16n hon 0 va bé hon 9 tir ban phim. Kiém tra xem c¢6 nhap dung
khong?. Néu nhép sai thi yéu cau phai nhap lai.
Loi giai
Ta biét rang s6 0 ¢6 ma ASCII 1a 30h va s6 9 c6 md ASCII 1a 39h. Poan chuong trinh s&
kiém tra néu ki tw gd vao c6 ma ASCII bé hon 30h hodc 16n hon 39h thi s& yéu cau ngudi dung
nhap lai ki tu khac.
Dudi day la doan chuong trinh.
Mov AH,01 ; nhép vao 1 ki tu
Nhap:
Int 21h
Cmp AL,30h ; ki ty nhédp vao <’'0’

Jb Nhap ; nhap lai
Cmp AL,3%h ; ki tu nhédp vao >’'9’
Ja Nhap ; nhdp lai
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Xong: Sub AL,30h ; Ki tu da hop lé, dbi ra sb
2.2.7 Céu triic 1ip REPEAT-UNTIL
Ch phap: REPEAT Khéi 1énh UNTIL Diéu kién

Trong cAu trac nay, khdi 1énh dugc thyuc hién it nhat mot 1an, sau d6 méi kiém tra diéu kién.
Khéi 1énh s& duoc lap di l3p lai cho dén khi diéu kién thoa mén.

)

Khéi lénh

Pé cai dit cau trac nay trong hop ngit, ngudi ta thuong dung mot 1énh CMP di kém véi voi
mdt 1énh nhay co diéu kién.
Vi du:
Tim n nho nhét sao cho 1+2+3 +...+n >10000, luu két qua (sd n) vao BX
Loi giai:
Ta cong vao tong (chta trong AX) cac sd 1,2,... mdi lan tinh tong ta déu so sanh tong d6
v6i 10000, ta cong cho dén khi AX>10000 thi ta dimg, s6 hang cudi cing cia tong chinh 1a sé n
can tim.
Poan chuong trinh dugc viét nhu sau:
Mov CX,1 ; CxX=1
Xor AX,AX ; AX=Tong=0

Cong:
Add AX,CX ; Cbng CX vao AX
Cmp AX ,10000 ; Téng d& > 10000 chua?
Ja Xong ; d& 16n hon, xong
Inc CX ; Tang CX 1lén 1
Jmp Cong ; Tiép tuc cdéng
Xong:

Mov BX,CX ; luu n vao BX
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2.3 CHUONG TRINH CON VA MACRO

2.3.1 Chuwong trinh con: co ché lam viéc va cau tric

a. Khai niem:

Chuong trinh con ¢6 mit hau hét cac ngon ngir 1ap trinh. Chuong trinh con rit ¢6 y nghia
trong lap trinh ¢6 ciu tric. N6 1am cho chwong trinh trd 1én sang sta, dé bao tri hon. Bén canh do,
n6 con ¢6 mot y nghia khac: mot chuong trinh con dugc viét mér lan nhung duogc sir dung (goi

den) nhiéu lan.

Mot cach dinh nghia don gian: chuong trinh con 1a mdt nhom cac 1énh dugce gop lai phuc vu

cho viéc str dung nhiéu lan thong qua tén va cac tham s ciia chuong trinh con d6 .
Vi du: Mot bai toan yéu cau ta tinh tong ctia 3 s6 hang dugc nhap tir ban phim. Thay vi phai
viét 3 doan chwong trinh (kh4 giéng nhau) dé 1an lugt nhap timg s6 thi ta viét 1 chuong trinh con

nhap vao 1 so roi goi nod 3 lan.

b. Co che lam viéc cua chuwong trinh con

Gia sir c6 mot chuong trinh (chinh) dang thyc hién nhu sau:

DPia chi Lénh

1F00 Mov AX,1
1F02 Mov BX,2FFF
1F04 Mov CX,2
1F06 Call TinhTong
1F09 Sub AX,BX
1FOB Add AX,CX
1FOD SHR AX,1
1FOF Jmp Done

Chuong trinh con TinhTong dugc Iuu ¢ 1 vung nhé khéc

Dia chi Lénh

FFDO Mov DL,[BX]
FFD2 Add AL,[BX]
FFD4 Inc BX

FFD6 Add AL,[BX]
FFDS Ret
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Khi thuc hién dén 1énh Call TinhTong ¢ dia chi 1F06h, bd xur Iy s€ thyc hi¢n nhu sau:

- Luu dja chi cta 1énh ké tiép 1F0%h vao ngan xép.

- Nap dia chi cua 1énh déu tién cla chuong trinh con FFDOh vao IP

- Céc 1énh cua chuong trinh con dugc thyc hién cho dén khi gdp lénh RET, chuong
trinh con két thuc va tra lai quyén dic€u khién cho chuong trinh chinh.

- Pia chi 1F09h duogc lay ra tir ngan xép roi ddt vao IP. Lénh tai dia chi 1F09h (Sub
AX,BX) ctua chuong trinh chinh s€ dugc thuc hién.

c. Cau triic ciia chwong trinh con
Céu truc ciia mot chuong trinh con c¢6 dang nhu sau:
<Tén chuong trinh con> PROC NEAR/FAR
Céc 1énh cua chuong trinh con dugc viét & day
RET
<Tén chuong trinh con> ENDP
Giai thich:

- Lénh diéu khién PROC duoc st dung dé khoi dong chuong trinh con. Nhan ding
trudce toan tr PROC 1a tén cua thu tuc. Sau toan tt PROC c¢6 1énh diéu khién NEAR
hoac FAR dé bao cho Iénh RET lay dia chi quay vé chuong trinh cua né trong ngan
xEp.

- Néu 1a NEAR thi chuong trinh con dugc goi thi dia chi OFFSET (16 bit) dugc 14y tir
ngan x&p dé gan cho thanh ghi IP. Nghia 1a, trong trudng hop nay thi chuong trinh con
va chuong trinh goi né ¢ trén cung mot doan (segment)

- Néu 1a FAR thi chi lay dia chi SEGMENT va OFFSET trong ngan xép duoc lay ra dé
gan cho thanh ghi CS va IP. Nghia 1a, trong truong hop nay thi chuong trinh con va
chuong trinh goi né ¢ hai doan khac nhau.

Dé 1énh RET c6 day di thong tin dé biét 1a phai nap ca CS:IP hay chi nap IP, ¢6 hai cach
sau:

- Thay vi stt dung RET ta sir dung 1énh RETN (near return) hoac RETF (far return).

- Dung hai 1énh diéu khién PROC va ENDP. Lénh ENDP s& danh dau két thuc chuong
trinh con. Néu di sau PROC 1a NEAR thi tit ca cac 1énh RET trong chuong trinh con
nam trong PROC ... ENDP déu 1a RETN nim chung mét doan véi chuong trinh goi
dén chuong trinh con nay. Néu di sau PROC 1a FAR thi tit ca cac 1énh RET trong
chuong trinh con nam trong PROC ... ENDP déu 1a RETF (nam chung mét doan véi
chuong trinh goi dén chwong trinh con nay).

- Néu ca chuong trinh chinh va cac chuong trinh con ¢6 kich thudc nho (tit ca ma 1énh
khong vuot qua 64KB) thi ta nén st dung chiing nhu 13 cac thi tuc NEAR. Vi nhu thé
chuong trinh s€ dugc thyc hién nhanh hon.

- Khi sir dung mo6 hinh b nhd, cac gia tri NEAR 1a FAR ciing dugc gan ngﬁm dinh theo
md hinh kich thudc by nhé. Chang han: néu ta ding .MODEL Tiny hoic .MODEL
Compact thi chuong trinh con s€ dugc ty dong xac dinh 1a NEAR. Con néu ta dung
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.MODEL Medium, .MODEL Large hoac .MODEL Huge thi chuong trinh con s€ dugc
tu dong xac dinh 1a FAR.

- Trong trudng hop ta khong ¢ khai bao NEAR hoidc FAR sau 1énh PROC thi ngdm
dinh 1a NEAR.

2.3.2 Truyén tham sb

Pay 1a phan rit quan trong khi chuwong trinh duoc thiét ké thanh cic chwong trinh con.
Chung duoc “giao tiép” véi nhau mot cach trong sudt, 16 gic trong qua trinh thuc hién cac chic
ning ctia minh dé ting thém tinh tai sir dung- mot tinh chat quan trong ctia chuong trinh con. Dit
lidu phai duoc trao ddi tir chuwong trinh goi va chuong trinh con dugc goi. Trong cic ngdn ngit
bac cao khac, cau trac chuong trinh con cho phép ngudi lap trinh khai bao danh sach tham s6. Tuy
nhién, nhu ta thiy ciu triic cia mot chuong trinh con hop ngir ta khong thay di kém véi mot danh
sach tham s6. Dudi day ta s€ xem xét tat cac cac van dé lién quan dén viée truyén tham sd.

a. Truyén gid tri tham sé tir chwong trinh goi sang chwong trinh dwoc goi

- Truyén tham s thong qua cac thanh ghi: ddy 1a cch thirc don gian va dé thyc hién
nhét, thuong dugc st dung ddi voi cac chuong trinh dugc viét thuan tay béng hop
ngtr. Dé thuc hién cach truyén tham sd nay ta chi can dat mot gia tri nao d6 vao thanh
ghi ¢ chuong trinh goi va sau dé chuong trinh con dugc goi s€ st dung gia tri ¢ thanh
ghi nay.

- Truyén tham s6 théng qua cac bién toan cuc: cac bién toan cuc duge khai béo trong
chuong trinh chinh c6 tac dung trong toan by chuong trinh (ca chuong trinh chinh va
cac chuong trinh con). Vi vdy ta c6 thé dung n6 dé truyén gia tri giita chuong trinh
chinh va cac chuong trinh con. Cach nay kha phd bién khi ta viét chuong trinh thuan
tay bang hop ngir hodc phat trién chwong trinh hdn hop bang hop ngit va cac ngdn
ngtt bac cao khac.

- Truyén tham sb thong qua ngin xép: day la phuong phap kha phtc tap. Tuy nhién,
cach nay duoc sir dung rat nhiéu khi ta viét cac module bang hop ngit va cic ngon
ngit bac cao khac 10i cho chung lién két (link) voi nhau trong qua trinh thuc hién.
Cach nay s& dugc dé cap chi tiét & phan sau: két noi chuwong trinh hop ngit véi cdc
chwong trinh ngon ngir bdc cao.

b. Truyén gid tri tham sé tie chwong trinh dwoc goi lén chwong trinh goi

- Truyén tham sé tir chuwong trinh dwoc goi (chuong trinh con) 1én chuong trinh goi
(chuong trinh chinh) ciing theo ba cach: thong qua cac thanh ghi, bién toan cyc va
ngan xép. Trong trudong hop lién két v6i ngdn ngir bac cao thi chuong trinh con duoc
goi (duoc viét bang hop ngir) co thé chuyén gia tri 1én chuong trinh goi (duoc viét
bang ngdn ngir bic cao) bang gia trj tra vé& (returned value). Dé lam dugc diéu nay
trong hop ngit thi gia tri tra vé ctia chwong trinh con dugc goi phai tuan thu cac qui
cach sau:

+ Néu gia tri tra vé (tén ham mang gié trj tra vé) 1a 8 bit hodc 16 bit thi gia tri d6
phai dugc dit vao thanh ghi AX cta ham trudce khi quay vé chuong trinh goi nd.

+ Néu gia tri tra vé (tn ham mang gia tri tra v&) 1a 32 bit thi gia tri d6 phai dugc
dit vao thanh ghi DX:AX ctia ham trude khi quay vé chuong trinh goi né.
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- Luu y rang s6 luong cac thanh ghi ctia may tinh 1a c6 han, nén ta khong nén ding qué
nhiéu thanh ghi cho viéc chuyén giao cac tham so.

c. Vin dé bao vé cdc thanh ghi

Khac voi lap trinh voi cac ngon ngir bac cao, khi 1ap trinh hop nglt nguoi 1ap trinh hop ngir
con phai dé y dén viéc bao vé cac thanh ghi trong qua trinh goi cac chuong trinh con. O cac ngon
ngtr bac cao, chuong trinh con khong lam thay doéi gia tri cia cac bién cua chuong trinh chinh trur
khi ta chu tam lam viéc do. Trong cac chuong trinh dugc viét bang hop ngil thi nguoc lai 1a rat
hay xdy ra truong hop la cac gia tri cia cac bién trong chuong trinh chinh dugc nap vao cac thanh
ghi ma trong khi d6 chuong trinh con cling can cac thanh ghi nay dé thyc hi¢n mot cong viéc nao
do6. Va nhu vay thi chuong trinh con khi st dung thanh ghi c6 thé s€ x6a gia tri trong thanh ghi
ma chuong trinh chinh da dat vao do dé su vé sau. Do vay céc gia tri dd@ dugc luu vao trong
thanh ghi can phai duogc bao vé khi can thiét. Co6 hai cach nguoi ta hay dung la:

- Str dung cac 1énh PUSH va POP: Khi bat dau mot chuong trinh con, ta nén tién hanh
luu céc gia tri ciia cac thanh ghi ma chuong trinh con s€ dung dén vao ngan xép nho
1énh PUSH va trudc khi ra khoi chuong trinh con ta phai phuc hoi lai cac gia tri ctia
cac thanh ghi d6 tr ngan xép nho 1énh POP.

- Sir dung theo mot qui udc nhét quan (code convension): qui dinh st dung mot sb
thanh ghi sir dung cho chuong trinh chinh va tat ca cac chuong trinh con khong duoc
st dung dén céc thanh ghi do.

2.3.3 Chwong trinh gom nhiéu module

D6 1a chuong trinh gdm nhiéu file, thich hop cho cac chuong trinh 16n va phtic tap. Chung
duogc dich mdt cach doc 1ap nhung dugce hop dich (link) véi nhau khi chay. Sau day la nhiing uu
diém cua viéc viet chuong trinh gom nhicu file:

- Cho phép nhiéu ngudi 1ap trinh cling tham gia phat trién mot chuong trinh 16n.

- Dé dang cho viéc stra 1i, khi dich module nao phat hién ra 15i thi chi can stra va dich
lai module dé.

- M&i module thuong giai quyét mot van dé ngan gon nén dé tim sai sot.

Dé chia xé cac bién toan cuc hodc cac chuong trinh con duoc st dung chung giita cac
module nguoi ta sir dung cac Iénh dieu khién PUBLIC, EXTRN va GLOBAL.
a. Lénh diéu khién PUBLIC
Chike nang: Lénh diéu khién PUBLIC chi cho chuong trinh dich hop ngit biét nhin nao
nam trong module nay dugc phép su dung ¢ cac module khac.
Cu phap: PUBLIC tén nhan
Khai bdo nhan
Trong d6 tén nhin co thé la:

- Tén chuong trinh con

- Tén bién

- Tén hang (theo sau boi 1énh EQU)

Vi du:
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Nhan 14 tén bién nhé

.DATA

PUBLIC gTong, gSoHang, gMang, gMangLength
gTong dd ?

gSoHang dw ?

gMangLength EQU 100

gMang db gMangLength DUP (?)

Nhé&n la tén cua chuong trinh con
.CODE

PUBLIC gTinhTong, gTimMax
gTinhTong PROC NEAR

gTinhTong ENDP

gTimMax PROC FAR

gTimMax ENDP

Chu y: chuong trinh dich hop ngit khong phan biét chit hoa hay thuong trong cac nhan. Tat
ca cac chit déu hiéu nhu chir hoa. Néu mudn c6 sy phan biét do thi:
- dung tiy chon /ml khi dich cho tt ca moi ky hiéu
- dung tuy chon /mx khi dich cho cac nhan dugc khai bao PUBLIC, EXTRN, hoac
GLOBAL.

b. Lénh diéu khién EXTRN
Chirc ndng: Lénh diéu khién EXTRN béo cho chwong trinh dich hop ngit biét nhin nao da
dugc khai bdo PUBLIC ¢ cac module khac dugc sir dung trong module nay. No6i cach khac céac

nhan da dugc PUBLIC & cac module khac s& duoc sir dung trong module nay ma khong can khai
béo lai néu chung dugc khai bao EXTRN.

Ct phap: EXTRN tén nhan: kiéu

Trong d6 kiéu c¢o cac dang nhu sau:

Kiéu Giii thich
ABS Gia tri tuyét ddi, dung dé khai bao cac nhin dugc
xac dinh b1 EQU hodc =
BYTE Gid tri nhan 1a 1 byte
WORD Gia tri nhan 1a 2 byte

DWORD Gia tri nhan 1a 4 byte
FWORD Gia tri nhan 1a 6 byte
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QWORD Gia tri nhan la 8 byte

TBYTE Gid tri nhan 1a 10 byte

DATAPTR  Con tro NEAR hodc FAR phu thuéc vao MODEL
cua bo nhé

NEAR Chi chuong trinh con dang khai bio NEAR

FAR Chi chuong trinh con dang khai bao FAR

PROC Xac dinh nhan la thu tuc; con NEAR hoac FAR

phu thudc vao 1énh diéu khién MODEL
UNKNOWN  Cho nhin khong biét kich c&

Céc kiéu dit liéu theo sau nhin dugc khai bao EXTRN phai xac dinh dung, néu khong s&
gdy ra sai sot.

Vi du:

O module 1 ¢6 chuong trinh con duge khai bao nhu sau:

PUBLIC TinhTong
TinhTong PROC FAR

Ret
TinhTong ENDP

O module 2 sir dung chuong trinh con TinhTong duoc khai bao trong module 1.
.CODE

EXTRN TinhTong: FAR

Call TinhTong
Pé sir dung EXTRN dé khai bao cho chuong trinh dich hop ngit biét nhitng nhan nao da
dugc khai bdo PUBLIC & phan trude dugc sir dung trong module nay.
.DATA
EXTRN gTong:DWORD, gSoHang:WORD, gMang:BYTE,gMangLength:ABS
EXTRN TinhTong: NEAR, TimMax: FAR

Call TinhTong

Call TimMax

c. Lénh diéu khién GLOBAL

Lénh GLOBAL duoc hd trg boi chuong trinh dich TASM (Turbo Assembler) cua hﬁng
Borland. Lénh diéu khién nay con c6 thé thay thé hai 1énh PUBLIC va EXTRN. Néu ta khai bao
GLOBAL cho cac nhan c6 kém theo khai bao dang nhan thi GLOBAL trong truong hop nay sé
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thay thé cho PUBLIC, con khi khai bao nhin di sau GLOBAL ma chi x4c dinh kiéu nhan thi
GLOBAL sé thay thé EXTRN.
Vi du:
.DATA
GLOBAL gSoHang:WORD, gMang:BYTE
Count DW ?

.CODE
GLOBAL TinhTong: NEAR, TimMax: FAR
TimMax PROC FAR

Call TinhTong

Céc nhan TinhTong, TimMax dugc khai bao do d6 1énh diéu khién GLOBAL déi véi cac
nhin niy ¢6 y nghia nhu PUBLIC, con cac nhin gSoHang, gMang chi néu kiéu ma khong khai
bao thi GLOBAL dbi véi chung 1a EXTRN.

Mot truong hop vo cung thuan lgi vaoi viéc st dung 1énh diéu khién GLOBAL la viéc st
dung GLOBAL trng file INCLUDE. Gia sir ta c6 mot tp hop cac nhin ma ta mubn sir dung & tat
ca cac module cta chuong trinh gdm nhiéu module. Ta c6 thé lam dwoc nhu vay nhd viée gop tat
ca cac nhan vao file INCLUDE va sau d6 dua file nay vao cac module. Trong truong hop nay ta
khong thé str dung PUBLIC hodc EXTRN vi EXTRN khong thé 1am viéc dugc véi cac nhin cd
xac dinh kich thudc khai bao. Con 1¢nh PUBLIC chi lam viéc vdi cac module trong d6 cac nhan
duogc khai bao ma khong xac dinh kiéu. Do vay, chi c6 GLOBAL la tho man ca hai diéu kién trén.

Vi du vé mot chuong trinh ndm trén hai file (hai module) khac nhau. Véi:

- Module cua chuong trinh chinh la main.asm c6 chirc nang xac dinh dia chi OFFSET
ctia hai xau ki tw, goi chuong trinh con lam nhiém vu ndi hai xau ki tu d6 lai va hién
thi xau két qua.

- Module chuong trinh con 1a KetNoi.ASM lam nhi€ém vu két ndi hai xau va xép vao
ving nhé két qua.

Duoi day 1a chuong trinh chinh:
.MODEL SMALL
.STACK 100h
.DATA
Xaul DB “Hello”,O0
Xau2 DB “Mr Bin”, 13,10,’S$’,0
GLOBAL XauKQ:BYTE
XauKQ DB 50 DUP (?)
.CODE
EXTRN KetNoi :PROC
Start:
Mov AX, @Data
Mov DS, AX
Mov AX,offset Xaul; AX chtta OFFSET cua Xaul
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Mov BX,offset Xau2; BX chita OFFSET cua Xau2
Call KetNoi ; nbi hai xau
Mov DX,0Offset XauKQ ; In ra man hinh
Mov AH, 9
Int 21h
Mov AH,4Ch ; Trd vé DOS
Int 21h
End Start

Module cua chuong trinh con KetNoi

.MODEL SMALL

.STACK 100h

.DATA

GLOBAL XauKQ:BYTE

.CODE

PUBLIC KetNoi

KetNoi PROC

cld
Mov DI, SEG XauKQ ; ES:DI tré dén xau kg
Mov ES,DI
Mov DI, OFFSET XauKQ
Mov SI,AX; DS:SI tré dén Xaul
Lapl:
Lodsb ; 14y 1 ki tu dua vao AL
And AL,AL ; cho ZF=1
Jz DoKetNoi
Stosb ; Luu ki tu tu AL vao xau
Jmp Lap
DoKetNoi:
Mov SI,BX; DS:SI; trd dén Xau?2
Lap2:

Lodsb ; 14y ki tu dua vao AL
Stosb ; Cat ki tu vao XaukKQ
And AL,AL ; cho zFr=1
Jnz Lap2 ; gia tri khéc 0 thil nhay
Ret ; trd vé chuong trinh chinh
KetNoi ENDP
END

bé chay hai module trén ta thuc hién theo cac thao tac sau:

Dich hai module mdt cach tach biét
TASM Main

TASM KetNoi

Sau d6 tién hanh hop dichTLINK Main+KetNoi ta s& co file Main.exe.
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2.3.4 Lién két thii tuc vao mdt thw vién

Trong qua trinh 1@p trinh, c6 thé mot sd thao tac sau ta can thuc hién:

- DPua mdt khéi 1énh vao cac noi khac nhau hodc cic module nguén

- Phan chia cic nhan gin (EQU) va MACRO giita cac phan khac nhau ctia mot
chuong trinh hoac str dung lai ching trong nhiéu chuwong trinh.

- Viét mot chuong trinh dai, xong khong mubn chia nho ra nhidu module vi phai
dich tirg module r6i lién két chung véi nhau song chuong trinh qua to khong thé
chura trong mét file.

Dé giai quyét cac van dé trén, chuong trinh dich ciia hop ngit ¢6 1énh INCLUDE.

Gia str ta mudn tao mot file INCLUDE chira khéi 1énh ma ta mudn cac module khac
thém vao khi dich.

Cu phap:

INCLUDE tén file

(file chira khdi 1énh can dugc dua vao vi tri ma 1énh INCLUDE dang dtng)

Co ché: Khi chuong trinh hop ngit gip 1énh INCLUDE thi s& tim dén duong dan chira
file da duoc xéac dinh sau INCLUDE va dua toan bg khoi 1énh ma t¢p nay chtra xen vao vi tri
ma lénh INCLUDE dang ding ctia module chuong trinh. Hay néi cach khac ndi dung cua tép
INCLUDE duogc dat vao dung vung nh¢ cua chuong trinh ma 1énh INCLUDE dang dugc xac
dinh.

Vi du:

Gi4 str c6 mot chuong trinh trong file A.ASM c6 n¢i dung nhu sau:

.CODE

Mov BX, 10

Add AX,BX
INCLUDE B.ASM
Sub AX,CX

File B.ASM c6 nfi dung nhu sau:
Mov CX,3
Mov DX, 4

Két qua dich chuong trinh A.ASM s& nhur sau:
.CODE
Mov BX,10
Add AX,BX
Mov CX, 3
Mov DX, 4
Sub AX,CX

Qua vi du trén ta thiy trong quéa trinh dich chuong trinh A.ASM, khi dén dong 1énh
INCLUDE B.ASM
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Thi chwong trinh dich l4y tat ca céc 1énh ctia B.ASM dit vao vi tri ma 1énh INCLUDE dang
dtmg. ngoai ra cac 1énh INCLUDE con ¢6 tinh chat 10ng nhau véi nhitg mtc khac nhau, c6 nghia
1a trong file INCLUDE c6 thé goi 1 file INCLUDE khac.

Duéi ddy 1a co ché ma chuong trinh dich tim cac file INCLUDE:

e Néu trong 1énh INCLUDE chi r tén 6 dia, duong dén, tén file thi chuong trinh dich s& tim
theo su xac dinh & trén

e Néu trong 1énh INCLUDE chi x4c dinh tén file thi chuong trinh dich tién hanh tim file nay
& thu muc hién thoi. Truong hop khéng tim thay thi sé tim file d6 & thu myc duoc chi ra
trong cau I¢nh:

TASM —i <dudng dan dén file >

o Néu khéng tim thdy file INCLUDE trong tit ca cac trudng hop trén thi chuwong trinh dich

s& bao khong tim thay file INCLUDE.

2.3.5 Macro

Trudce khi di vao tim hiéu c6 ché hoat dong, cach viét cac macro ta hay tim hiéu mét sb 1énh
thuong duoc sir dung dé viét cac macro.
a. Cdc Iénh lap va diéu khién diéu kién khi dich
Céc 1énh lap c6 chirc ning la thuc hién mot khdi 1énh nhiéu lan theo s 1an lap (do ngudi
1ap trinh d3t sin). Ta hiy xem xét mot s 1énh lip thudng hay duge sir dung.
1. Lénh: REPT
Cu phap:
REPT <sb 1lan 1l&p>
Khéi lénh
ENDM ; két thtuc lénh 1lip
Vi du:
REPT 100
DB ?
ENDM
Khi tién hanh dich né s& thuc hién khai bio nhu sau:
DB ?
DB ?

DB 2
; 100 1an khai bao
Trong trudng hop nay gidng nhu khai bao
DB 100 Dup (?)

Tuy nhién, hai cach ndy ciing khong hoan toan giéng nhau.

Vidu2:
REPT 100
DB Count
Count= Count+1
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ENDM

Khi dich ra s& duoc trién khai nhu sau:
DB 0

DB 1

DB 99
2.Lénh: IRP
Chire nang: Lénh nay cho phép lip mot khdi 1énh theo sé luong danh sach cac tham sb véi
su thay doi cac gia tri ciia tham so0 trong khoi Iénh.
Cu phap:

IRP tén tham sbé <danh sach tham sb>

IRP varX <0,2,4,6,8,10>
DB varX
ENDM

Khi dich khdi 1énh trén s& duge dich nhu sau:
DB 0
DB 2

DB 10
3. Lénh: 1F va IFE
Chirc nang: Lénh diéu khién IF bao cho chwong trinh dich hop ngit biét phai thuc hién viée
dich khéi 1énh khi gia tri ciia biéu thirc khac 0.
Cu phap:
IF <biéu thitc>
Khéi lénh
ENDIF
Hoac:
IF <biéu thic>
Khéi lénh 1
ELSE
Khéi 1lénh 2
ENDIF
Vi du:
IF is8086 ; néu CPU 1la 8086 thi khéng cho phép luu vao
Mov AX,EFh ; mét h3ng sb truc tiép vao ngdn xép
Push AX
ELSE
Push EFh ; néu khéng phai thi cé thé
ENDIF
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Lénh diéu khién IFE gidng IF song viéc dich dugc tién hanh khi gia tri cia biéu thirc bang 0
IFE O
Khéi 1lénh
ENDIF
Ludn dich khdi 1énh bén trong. IFE va ENDIF
4. Lénh: TFDEF va IFNDEF
Chirc nang: Lénh diéu khién IFDEF béo cho chuong trinh dich hop ngit biét phai thuc hién
khdi 1énh khi nhan di dwoc khai bao.

Cu phap:
IFDEF Nhéan
Khdi lénh
ENDIF
Hoac:
IF Nhén

ENDIF
Lénh diéu khién IFNDEF gidng Iénh trén nhung véi diéu kién nguoc lai 1a chuwong trinh
dich sé& thuc hién khoi Iénh néu nhan da duoc khai bao.
Vi du:
Tranh viéc khai béo hai 1an gia tri khoi dau cia mot bién

varX DB 1

IF varX
Display “khai b&o trung hop bién varx ”
Err
ELSE
varX DB 10
ENDIF

5. Lénh: 1FB va IFNB
Chirc nang: Cac 1énh nay dugc ding dé kiém tra viéc truyén tham s cho macro. Chung
bao cho chuong trinh dich hop ngir biét phai thuc hién khéi 1énh néu tham sé 14 rdng.

Cu phap:
IFB Tham sb
Khéi 1énh
ENDIF
Hoac:
IFB Tham sb
Khéi lénh 1
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ENDIF
Lénh diéu khién IFNB giéng 1é€nh trén nhung véi diéu kién nguoc lai 1a chuong trinh dich
s& thyc hién khéi 1énh néu théng s6 khong phai 1a dau trong.
6. Lénh: TFDIF va IFIDN
Chike ning: Lénh IFDIF bao cho chuong trinh dich hop ngir biét phai thyc hién khéi 1énh
néu hai tham sb bang nhau.
Cu phap:
IFDIF Tham s61, Tham sé 2
Khéi 1é&nh
ENDIF
Hoac:
IFDIF Tham s61, Tham sé 2
Khéi lénh 1

ENDIF

Lénh diéu khién IFIDN giéng 1énh IFDIF nhung véi diéu kién nguoc lai 13 chuong trinh
dich s€ thyc hién khoi Iénh néu hai tham so phai 1a khac nhau.

Cha y: Tén tham s6 ctia 2 1énh trén co phéan biét chir hoa, chir thuong (Case sensitive)

b. Co ban vé Macro

Macro bao gdbm mdt tén dai dién va maot khoi 1énh. Khi chuong trinh dich hop ngit gip tén
nay ¢ dau trong chuong trinh thi khoi 1é€nh s& dugc dich va dat khoi ma Iénh vao vi tri ma chuong
trinh goi té€n macro.

Vé co ché thyc hién thi macro giéng véi file INCLUDE. Nghia 14, mdi lan chwong trinh
dich gap tén cia macro hay tén file INCLUDE thi toan bd khoi 1énh dugc dinh nghia trong macro
hay file INCLUDE s¢€ dugc dich va dat vao vi tri 101 goi.

Tuy nhién, giita file INCLUDE va MACRO c¢6 mot sé diém khac nhau sau day. Nhin
chung, macro manh hon file INCLUDE vi:

e Macro c6 thé truyén tham sb.

e Macro c6 thé chira cac nhin cuc bo.

e Viéc dich Macro dién ra nhanh hon vi macro 13 1 phan cia chwong trinh (khong phai 1a
file) nén khong phai doc tir dia ngoai.

e Macro con str dung mot s6 1énh diéu khién diéu kién hodc 1ap khi thuc hién.

¢. Khai bao va su dung Macro

Trudce khi st dung , ta phai khai bdo macro theo ct phap sau:

Tén macro MACRO cac tham s

Théan macro

ENDM
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Vi du:
Cong MACRO
Xor AX,AX
Add AX,BX
Add AX,CX
Add AX,DX
ENDM

bé st dung Macro nay ta chi can dua tén cia macro vao vi tri goi.

Mov BX, 10
Mov CX,100
Mov DX, 1000

Cong

Chu y:

e Chuong trinh con thudng duoc st dung khi can tiét kiém ving nhd vi véi chuong trinh
con thi cac mi 1énh dugc dich ra cho mdt nhiém vu nao d6 chi c6 mot 1an va no s& duoge
goi & bit ky noi nao trong chuong trinh khi can dén. Tuy nhién Macro dugc danh gia 1a
thuc hién nhanh hon vi n6 thyc hién mdt nhém 1énh nhu 1 phén cua chuong trinh goi n6
va khong phai st dung I¢nh CALL va RET.

e Macro linh hoat hon so v&i chuong trinh con. Ching st dung cac 1énh diéu khién dé trao
d6i giita tham tri va tham sb hinh thirc. Néu trong 1 chwong trinh ¢6 nhiéu doan ma lénh
thuc hién cac nhiém vu gz‘in giéng nhau thi macro rat hiéu qua.

d. Trao doi tham s6

Mot macro co thé co 0,1 hoac nhiéu tham sd. Macro & vi du trén la macro khong c6 tham
s6. Ta xem xét mot s6 macro c6 tham sé thong qua cac vi du.
Vi du:
Dung 1 macro dé khai bao mot mang kiéu byte, c6 do dai Length va tit ca cac phan tr duoc
gan gia tri ban dau 1 Value.
Mang MACRO Value, Length
REPT Length
DB Value
ENDM
Dé sir dung Macro & trén, ta chi viéc truyén cac gia tri cho cac tham sb. Chang han, can
khoi tao 10 phén tor va gia tri khoi tao 1a 0 thi ta lam nhu sau:
MangByte LABEL BYTE
Mang 0,10
Céc gia tri 0 va 10 dugc truyén vao tham sé Value va Length khi Macro duoc sir dung. 0 va
10 1 tham sb thuc trong khi Value va Length 14 tham sb hinh thtrc. Khi macro duoc goi thi cac
tham sb hinh thirc dugc thay béi tham sé thyc. Nghia 1a:
MangByte LABEL BYTE
REPT 10

52

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 2: Lap trinh bang hop ngir

DB O
ENDM

2.4 Chuong trinh vi du

Vi du 0: Viét chuong trinh in ra nhap vao mot ki tg nhung in ra man hinh ki ty ké tiép.
Chang han, khi nhép vao ki ty ‘a’ thi ma hinh lai hién ra ki ty ‘b’.

Bai giai

Ta str dung ham 08 ctia ngét 21h dé nhap 1 ki tw khong hién 1én man hinh rdi sau d6 dung
ham 02 dé in ki tu ké tiép (tang ma ASCII 1én 1) ra man hinh.

.MODEL Tiny

.CODE
Org 100h
Jmp Start
Start:
Mov AH,08h ; nhdp 1 ki tu khéng hién 1lén man hinh
Int 21h
Mov DL,AL ; chuyén md ASCII cua ki tu vao DL
Inc DL ; DL chta ki tu ké tiép
Mov AH,02h ; In ra man hinh
Int 21h ;
Int 20h ; trd vé DOS
End Start

Vidu 1: Viét chwong trinh in ra 256 ki tyr ctia bang ma ASCII
Bai giai
Ta str dung mot vong 1ap FOR-DO va dung DL dé chua ma ASCII cta céc ki tu trong bang
mi ASCII. CX chtra s6 ki tw can in (256). Mbi ki tu cach nhau boi 1 ddu cach. Chuong trinh dugc
viét theo khung ctia chuong trinh COM
.MODEL Tiny
.CODE
Org 100h
Jmp Start
Start:
Mov CX,256 ; s& ki tu can in
Mov DL, 0 ; ki tu dau tién
Mov AH,2 ; ham 2 ngdt 21h in ra 1 ki tu lé&n man hinh
Tiep:
Int 21h
Mov BL,DL ; dung BL d& chtta tam ma ASCII cua ki tu
Mov DL, 32
Int 21 ; In diu céach
Mov DL,BL ; 14y lai ki tu in cudi cung
Inc DL ; sang ki tu tiép theo
Loop Tiep ; In ki tu ké& tiép
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Int 20h ; trd vé DOS
End Start
Vidu 2: Viét chwong trinh nhap vao mot day cac ki ty rdi hién thi n6 theo thir tu ngugc
lai.
Bai giai
Ta c6 thé sir dung ngin xép dé giai quyét bai toan nay. Mdi khi ¢6 ky tw dugc nhap vao sé
duge PUSH vao ngin xép, sau khi nhap xong (bang cach gd Enter) thi cac ki tu trong ngan xép sé
duoc POP ra va hién thi theo tht tu nguoc lai so voi ban dau.
.MODEL small
.STACK 100h
.DATA
NhapXau db ‘Nhap vao day ki tu: “/,’S$’
InXau db ‘Day ki tu in ra theo thu tu nguoc lai la: ’',’S$’
xuongdong db 13,10,’S’
.CODE
Start:
Mov AX, @Data
Mov DS, AX
Mov AH,9
Mov DX, offset NhapXau
Int 21h ; in 101 moi nhédp xau
Xor CX,CX ; CX=0
Mov AH,1 ; Nhap ki tu
DocVao:
Int 21h
Cmp AL,13 ; co phai Enter khong?
JE ThoiDoc ; Neu la Enter, dung lai
Push AX ; Cho vao ngan xep
Inc CX ; Tang de dem so ki tu da nhap
Jmp DocVao
ThoiDoc:
Mov AH, 9
Mov DX, offset xuongdong
Int 21h ;xuong dong va ve dau dong
Mov DX, offset InXau
Int 21h ; in 10i moi in x&u InXau
Mov AH, 2
HienThi:
Pop DX ; In tung ki tu trong ngan xep
Int 21h
Loop HienThi ; In ra cho den khi CX=0
Mov AH,4Ch ; Tro ve DOS
Int 21h
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End Start

Vi du 3: Nhap vao hai s nguyén x va y (0<=x,y<=9), tinh hiéu x-y va in két qua ra man

hinh.
Bai giai:
Bai toan dugc chia thanh 3 phan:
- Nhapxvay
- Tinh hiéu x-y
- Inkétqua

Mot s6 luu ¥: khi nhap vao bang ham 01 cta ngit 21h thi AL s& chira ma ASCII cua ki tu
vura nhap. Chéng han, khi ta nhdp vao s6 3 thi AL=33h (ma ASCII cta 3), do vay dé nhéan duoc
sO thyc sy ta phai dem trir di 30h. Nguoc lai, khi in ra thi dang & dang sd phai di sang ma ASCII

bang cach cong thém 30h.

Dé thyc hién duoc phép trir hai s6. Ta tién hanh phép so sanh x va y, néu x>y ta ldy x trir di
y, nguoc lai ta ldy y trir di x va in d4u trir trude két qua.

.MODEL small
.STACK 100h
.DATA
stringX db ‘x= ’,’S’
stringY db ‘y= ',’s’
xuongdong db 13,10,’$’
Hieu db ‘x-y = ',’§’
X db ?
Y db ?
.CODE
Start:
Mov AX, @Data
Mov DS, AX
Mov AH,9
Mov DX, offset stringX

\ 4

Int 21h ;N XaPr ‘X =
Call Nhap ; goi chuong trinh
Mov x,AL

Mov - AH, 9

Mov DX, offset xuongdong

Int 21h ; in xau xubng dong

Mov DX, offset xuongdong

\ 4

Int 21h ; in xdu ‘y =
Call Nhap ; goi chuong trinh
Mov y, AL

Mov AH, 9

Mov DX, offset xuongdong

Int 21h ; in xau xubng dong
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Mov DX, offset xuongdong

Int 21h ; in xdu ‘x-y =7

Mov DL, x ; DL=x

Cmp DL,y ; so sanh x v&i y

Sub DL,y

Call Inra ; goi chuong trinh con Inra

Jmp Ketthuc ; nhayr

Jb Behon ; nhay néu x<y

Mov AL,y

Sub AL, x

Mov AH, 2

Mov DL,’-' ; In d&u tru trudc két qua

Int 21h

Mov DL,AL

Call Inra ; goi chuong trinh con Inra
Ketthuc:

Mov AH, 4Ch

Int 21h
End Start

; chuong trinh con nhép, tra lai sb nhdp dugc trong AL
Nhap Proc

Mov AH,1 ; ham 01 nhép vao 1 ki tu
Nhaplai:

Int 21h

Cmp AL,30h ; nhdé hon ki tu ’'0’

Jb NhapLai ; nhép lai

Cmp AL,3%h ; lon hon ki tu ‘9’

Ja NhapLai ; nhép lai

Sub AL,30h ; dbi m& ASCII sang sb
Nhap Endp

;chuong trinh con In ra 1 sé trong khoang 0..9 trong DL

>

Inra Proc
Mov AH,2 ; in ki tu
Add DL,30h ; dbi sang m& ASCII
Int 21h

Inra Endp

>
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Vi du 4: Nhap vao mot xau ki tyr rOi in xAu d6 ra man hinh

Bai giai:

Day la mot bai tap khong kho, tuy nhién c6 mot s6 van dé ma ngudi hoc 1ap trinh can biét
truée khi viét chuong trinh giai bai toan nay. D6 14 cau tric cua ving dém (buffer) khi luu trir xau
ki tu. Chéng han, xau ‘Hello’ dugc Iuu trit trong ving dém nhu sau:

Chira d§ | Chua do ,

89 712 y: : A Ki ty

dailén | daithue | Kitydau L

z 5 5 “n keét thuc

nhat cua cua tién .
N xau
xau Xau
255 5 H € 1 1 0 $

Byte déu tién cua vung dém chira d¢ dai lon nhét cua xau, byte thir 2 chtra d¢ dai thuc. Xau
thuc sy duoc chua tir byte thi 3 tré di. Tuy nhién, thong thuong thi ngudi ding két thiic viéc nhap
bang phim Enter c6 ma ASCII 1a 13 nhung ki tu két thic xau lai 1a $ nén chuong trinh phai xir Iy
viéc nay bang cach sau:

Lay dia chi offset cia xau dem cong v6i ndi dung byte thir hai rdi cong vai 2 thi s& tro dén
byte cudi cung cta xdu dang chira ma ASCII cua Enter (13) roi thay thé ma nay béi ki tu két thuc
xau la ‘$’.

Dudi day 1a chuong trinh hop ngi:

.MODEL Tiny

.CODE

Org 100h

Jmp Start

XauIn db ‘Nhap xau: ’,’$’

XauOut db ‘Xau vua nhap: ’,’S$’

Xuongdong db 13,10,24h

Buffer db 100 dup(?) ; Khai bao buffer
Start:

Mov AH, 9

Mov DX, offset Xauln

Int 21h

Mov AH, OAh

Mov DX, offset Buffer

Mov BX,DX ; BX wva DX cung tro den Buffer
Mov BYTE PTR[BX],100 ; Do dai lon nhat cua
Int 21h

Mov AH, 9

Mov DX, offset Xuongdong ; xuong dong va ve dau dong
Int 21h

Mov DX, offset XauOut ; Xau kg
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Int
Mov
Add
Add
Mov
Add
Int
Int
End Start

21h

DX,BX ; BX,DX cung tro den Buffer

BL, [BX+1] ; Cong vao do dai thuc cua xau vao BX
BX, 2 ; Tro den byte cuoi cung

BYTE PTR[BX],’$’ ; Thay the byte cuoi cung boi $
DX, 2 ; bo qua hai byte dau

21h ; in xau ra

20h ; trd vé DOS

Vidu5: Viét chuong trinh tao mot thu muc véi tén thu muc dugc nhap ttr ban phim.

Bai lam

Trude hét, ta phai nhap vao 1 xau ky tu tén thu muc. Sau d6 su dung ham 39h dé tao thu
muc. Két thac viée tao thu muc ta kiém tra co Carry (CF), néu co Carry béng 1 thi viéc tao thu
muc da bi 16i, nguoc lai 1a tao thanh cong. Lénh JC (Jump if Carry equals to 1) thuc hién viéc do.

.MODEL Tiny

.CODE
Org
Jmp

100h
Start

TenThuMuc db ‘Nhap ten thu muc: ’,’S$’

OK db ‘Tao thu muc thanh cong’,’$’

NotOK db ‘Tao thu muc khong thanh cong’,’$’
Xuongdong db 13,10, 24h

Start:
Mov AH, 9
Mov DX, offset TenThuMuc
Int 21h
Mov AH, OAh
Mov DX, offset Buffer
Mov BX, DX ; BX va DX cung tro den Buffer
Mov BYTE PTR[BX],100 ; Do dai lon nhat cua
Int 21h
Mov AH, 9
Mov DX, offset Xuongdong ; xuong dong va ve dau dong
Int 21h
Mov DX, BX ; BX,DX cung tro den Buffer
Add BL, [BX+1l] ; Cong vao do dai thuc cua xau vao BX
Add BX, 2 ; Tro den byte cuoi cung
Mov BYTE PTR[BX],’S$’ ; Thay the byte cuoi cung boi $
Add DX, 2 ;bo qua hai byte dau, DX=ten thu muc
Mov AH, 3%h ; ham tao thu muc
Int 21h
JC Error ; CF=1, bi loi
Mov AH, 9
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Mov
Int
Jmp
Error:
Mov
Mov
Int
Ketthuc:
Int
End Start

DX, offset OK ; thanh cong
21h
Ketthuc

AH, 9
DX, offset NotOK ; Khong thanh cong

21h

20h ; trd vé DOS

Vi du 6: Hiy dinh nghia trudc mot mang cac sd nguyén tro boi bién Mang. Hay sip xép

theo chicéu tang dan mang s6 nguyén nay roi in két qua 1én man hinh.

Bai lam

Day 1a mot bai toan hay gap khi hoc cac ngdn ngir 1ap trinh. Ta sir dung thuét giai sip xép
chén (INSERTION SORT) d¢ giai bai toan nay. Y tudng nhu sau: tim phan tir 16n nhat ctia méang
roi dat phan tir d6 vao cudi diy, sau do lai tiép tuc qua trinh ndy v6i cac phan tir con lai. Tai mdi
lan tim thi mot phan tr duoc dit dung chd. O bude lap thtr i ¢6 i phan tir duge dat dung chd va ta
chi can tim phﬁn tir 16n nhat trong n-i phén tur con lai.

Ta t6 chic chwong trinh nay thanh mét chwong trinh chinh va mot chuong trinh con.

Chuong trinh con Exchange s€ lam nhiém vu hoan dbi vi tri cua hai phé”m ti cua day.

.MODEL small
.STACK 100h

.DATA

Thongbao db ‘Day da sap xep: ’,’$’
xuongdong db 13,10,"$”’
Mang db 8,4,3,1,2,5,1

Db ‘$’

.CODE

Start:
Mov
Mov
Mov
Mov
Int
Mowv
Int
Mov
Mov
Dec

Lap:
Mov
Mov

Mov

CuuDuongThanCong.com

AX, @Data

DS, AX

AH, 9

DX, offset Thongbao

21h ; in thongbao

DX, offset xuongdong

2 ; nhay xuong dong

BX,7 ; BX= so phan tu cua mang
DX, offset Mang ; DX tro vao mang

BX ; so vong ldp bén ngoai
SI,DX ; SI tro vao dau mang

CX,BX ;86 14n 18p & vong 1l8p bén trong (tim max)

DI, SI ;gia su phdn tir tht 1 13 max
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Mov AL, [DI] ; AL= max
TimMax:
Inc SI ; phdn tu ké tiép
Cmp [SI],AL ; phén t méi > max?
JB Tiep ; khéng 16n hon max
Mov DI,SI ; 16n hon max, DI trd vao max

Mov AL, [DI]; DPua max vao AL

Tiep:
Loop TimMax
Call DoiCho
Dec BX
JNZ Lap

; In Mang

Mov BX,DX ; BX tré dén phdn tu diu tién
Mov CX,7 ; in ca 7 phén tu
Mov AH, 2
InMang:
Mov DL, [BX]

Add DL, 30h

Int 21h ; in ra

Mov DL,32 ; in d&u céch gifta cdc phédn tt cho d& xem
Int 21h

Inc BX ; sang phdn tu ké tiép

Loop InMang

Ketthuc:
Mov AH, 4Ch
Int 21h
End Start

; chuong trinh con DoiCho
DoiCho Proc

Push AX

Mov AL, [SI]

XCHG AL, [DI]

Pop AX

Ret
Nhap Endp

2.5 TOM TAT

Chuong nay trinh bay cic van dé co ban cua 1ap trinh hop ngii: tao va thuc hién mot
chuong trinh hop ngi, cac cdu trac 1ap trinh co ban , chuong trinh con va Macro.
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Trong phan viét va thyc hién mot chuong trinh chung ta di tim hiéu ciu trac ddy du mot
1énh hop ngit, cach thic khai béao hing va bién. Phan nay ciing trinh bay khung ctia chuong trinh
hop ngit, cach tao, dich va chay mét chuong trinh hop ngtr.

Cong cu quan trong ciia cac ngdn ngit l4p trinh 1a cac cu trac 1ap trinh. Hop ngit chi hd trg
cac 1énh nhay (jump) va so sanh (compare) cho phép nguoi 1ap trinh cai dit cc cau trac nay.
Phan céc cdu trac 1ap trinh co ban trinh bay ca phap, cach cai dit cac cau tric: tuan ty, diéu kién
(IF-THEN), diéu kién phan nhanh (IF-THEN-ELSE), lya chon (CASE), cac cdu triic 1ap xac dinh
trudc (FOR-DO) va lap khong xac dinh trudc (WHILE-DO, REPEAT-UNTIL).

Phan cudi cung 1a cac van d& lién quan dén chuong trinh con. Ngoai cac van dé co ban lién
quan dén chuong trinh con nhu: co ché, cAu trac cua chuong trinh con, céach thurc truyén tham 9,
phan nay ciing dé cap dén viéc chia nhé mot chuong trinh 16n thanh cac chuong trinh con va goi
chung vao cac module hay thu vién nho cac 1énh diéu khién PUBLIC, EXTRN, GLOBAL. Ngoai
ra, ciing v6i chuong trinh con, Macro 1a mot lya chon khi viét chuong trinh hop ngit. Macro
khong nhitng thuc hién nhanh, mém déo va kha hiéu qua. Ching ta ciing di khao sat vé cac 1énh
didu khién hay duoc sir dung trong cac Macro, cach khai bao va str dung Macro.

2.6 BAI TAP

Bai 1: Viét chuong trinh in ra man hinh 26 chir cai ‘A’ ...°Z’.

Bai 2: Viét chuong trinh nhap vao 1 sé nguyén n (0< n< 9), tinh tong S=1+2+3+...+n rdi in
két qua ra man hinh.

Bai 3: Viét chuong trinh nhap vao hai s6 nguyén x va y (0< x,y < 9), tinh téng x+y 1di in
két qua ra man hinh. Yéu cau: Chuong trinh dugc té chirc nhu sau: gdm 1 chuong trinh chinh, 2
chwong trinh con hodc 2 macro, 1 dung dé nhap vao 1 s6 va 1 ding dé in két qua .

Bai 4: Viét chuong trinh nhap vao tir ban phim hai s6 nguyén a va b véi 0 < a,b <256. Tinh
tich cua chung va in két qua ra man hinh. Yéu cau chuong trinh phai dugc t6 chic thanh cac
chuong trinh con hodc macro.

Bai 5: Viét chuong trinh nhap vao mot tén file rdi x6a file d6. In ra man hinh thong béo
x6a thanh cong hay khong.

Bai 6: Viét chuong trinh tao mét file backup tir mot file van ban ngudn. Tén cia file vin
ban dugc nhdp vao tir ban phim.

2.7 TAI LIEU THAM KHAO

1. Van Thé Minh. K¥ thuat Vi xir ly. Nha XB Gido duc 1997.
2. Ding Thanh Phu. Turbo Assembler va Ung dung. NXB Khoa hoc va K§ thuat 1998.
3. Nguyén Minh San. Cim nang Lép trinh hé thong (ban dich). NXB Téng cuc Thong k&.2001.
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CHUONG 3. CAC CONG CU HO TRO’

Phéan nay trinh bay vé trinh tién ich Debug, chuong trinh mé phong Emu8086, su két hop
chuong trinh hop ngit véi ngén nglt bac cao. Cubi cung ta xem Xxét vé cac chuong trinh ngét.

3.1 BO GO ROI DEBUG
3.1.1 Téng quan vé Debug

DEBUG la mot trinh ti¢n ich trg gitp ngudi 1ap trinh tac dong dén qué trinh thuc hién mot
cong viéc (task) nao d6. Bong thoi Debug 1a mét chuong trinh dung dé gd loi chuong trinh.
Debug hd trg cho ngudi ding cac nhom 1énh sau:
Thao tac véi bd nhé:
- 1énh hién thi ndi dung 6 nhé (1énh D)
- 1énh stra ndi dung 6 nh¢ (1énh E)
- dién thong tin vao mot ving nhd (1énh F)
- chuyén noi dung tir ving nhé nay sang ving nhé khac (Iénh M).
Thao tac voi cac files:
- dat tén file (Iénh N)
- nap ndi dung mat file vao bd nhd (1€nh L)
- chay file dang .COM hodc .EXE (1énh G)
Truy cép dén cac sector trén dia (Iénh L,W)
Soan thao va thuc hi¢n mot chuong trinh hop ngit (Iénh A,G)
Theo ddi qua trinh thuc hién 1 chuong trinh
- xem, sua chita trang thai thanh ghi (I1énh R)
- chay tung budc (I1énh T, 1énh P)
Thuc hién mét s6 thao tac vao/ra d6i voi cac thiét bi ngoai vi (I¢énh I va O)
Dich ngugc tir ma may sang hop ngtr (1énh U)
Tim kiém (Iénh S)
3.1.2 Sir dung Debug
a. Khoi dong Debug
Cach 1: Tai thu muc DOS:
C:\DOS>
g0 debug <Enter>
C:\DOS> debug <Enter>
Déu nhic cua Debug 1a ddu —
Céch 2:
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GO C:\DOS> debug tenfile.exe <Enter>

Khi d6 ca trinh debug va chuong trinh ngudi dung (tenfile.exe) déu dugc dwa vao bo nhé
RAM.

b. Mét s6 heu
- Dia chi ctia ving nhé (address): dugc thé hién dudi dang SEGMENT:OFFSET, chéng
han nhu:
DS:0300 hoac
9DO0:01FF
Néu & doan hién tai, ta c6 thé chi can dung dia chi offset, vi du:
02FFh

Khoang (range): thé hién dia chi mot ving nhoé:

address L value
vidu: DS:1FF L 10
Mbi 1énh ciia Debug gdm 1 ki tyr duy nhét

Giita tén 1énh va tham s c6 it nhat 1 d4u cach

Dung déu cach gidng nhu ding dau phay ()
Két thic 1 1énh dang duogc thuc hién béng Ctrl+C hoac Ctrl+Break

Lénh duge thue hién néu g0 tén Iénh va go enter
3.1.3 Cac Iénh cua Debug
1. Lénh: A

Chike ndng: Soan thao va dich truc tiép cac 1énh hop ngit.
Cu phap: A |dia chi] <Enter>
Trong d6 [dia chi] 14 dia chi offset ciia 6 nhé (dang hexa) ma ta can dat ma lénh vao.
Vidu:
-A 1FFO

XxxxxX:1FF0O mov AH,9
xxxx:1FF2 mov AH,9

- Néu chua xac dinh duoc dia chi ban dau thi 1énh s& tu dong dua vao dia chi offset
0100h

- Néu phat hién 16i trong mot 1énh, Debug s€ dua ra thong bao ERROR va hién lai dia
chi 6 nhd ¢6 16i d6 dé ngudi sir dung sira lai 1énh d6 cho dung
- Mubn tré lai ddu nhic Debug thi nhan hai 1an Enter

- Lénh A ludn st dung dia chi tuyét ddi, nghia 1a [uén di kém vai 1 dia chi chinh xac.

2. Lénh: C
Chirc nang: So sanh ndi dung cua hai vung nho.
Cu phdp: C khoang,dia chi <Enter>
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Trong d6 khoang bao gém dia chi dau tién va dia chi cubi cung cua mot vung nh¢, dia
chi la 1 dia chi offset bat dau cua 1 vung nhé khac.
Vi du:
-C 100, 1FF, 500 <Enter>
Hoac:
-C 100 L 100, 500 <Enter>

300

3FF

100

1FF

3. Lénh: D
Chire ndng: Hién thi ndi dung cia mot ving nhé.
Cu phap: D [khoang |dia chi] <Enter>
Trong d6 khoang bao gém dia chi dau tién va dia chi cudi cung cua mot vung nhg,
hoac dia chi la 1 dia chi offset cia 1 6 nhé khac.
Vi du:
-D 100, 1FF <Enter>
Hoac:
-D 100 L 11 <Enter>
Néu siur dung lénh:
-D <address> <Enter>
Thi ndi dung cac 6 nhd tir dia chi di cho dén 128 byte ké tiép s& dugc hién 1én. Néu tiép tuc
-D <Enter>

Thi noi dung 128 byte ké tiép theo d6 dwoc hién Ién.

4. Lénh: E
Churc nang: Hién ndi dung 6 nhd va cho phép sura ngi dung 6 nhd.

Cu phap:
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Céch 1: E <dia chi> <danh sach cac gia tri> <Enter>
Vi du:
-E 01FF:0100 ‘ABC’9A <Enter>

Thi cac 6 nhé tir 01FF:0100 dén 01FF:0103 s& lan lugt dugc dién cc cic gia tri 1a ma
ASCII cua A, B, C va gia tri 9A.

Céch 2: E <dia chi> <Enter>

Thi ndi dung ctia 6 nhé c6 dia chi trén s€ hi¢n 1én, ta co thé thay doi gia tri méi va sau do
néu muon thay doi ndi dung cta 6 nhod ke tiép thi nhan dau cach (SPACE), con néu muon dung lai
thi nhan Enter dé tré lai man hinh debug.

Vi du:

-E 01FF:0100 9A

Néu mubn sira gia tri cia 6 nhé nay thi dwa vao gia tri méi vao roi nhan Enter dén hién noi
dung cua 6 nho ké tiecp 01FF:0101 va cur ti€p tuc nhu vay cho den khi nhan Enter néu muon dung.

5. Lénh: F
Chure nang: Nap cac gia tri trong danh sach vao mot vung nhé.
Cu phap: F <khoang> <danh sach cac gia tri> <Enter>
Vidu:
-F 01FF:0100 L 4,°ABC’9A <Enter>

Thi cac 6 nhé tir 01FF:0100 dén 01FF:0103 s& lan lugt duoc dién cac cac gia tri 1a ma
ASCII cta A, B, C va gia trj 9A.

6. Lénh: G
Chitc nang: Cho thuc hién mot chuong trinh dang hiéu chinh. Viéc thuc hién chuong
trinh s€ dung lai khi dat dén dia chi dung. Sau d¢’, hién thi cac thanh ghi va dong Iénh thuc
hién tiép theo cua chuong trinh
Cii phdp: G [<dia chi ddu>] [<dia chi dirng>] <Enter>
Néu go lénh - G [<dia chi ddu>] <Enter>
Thi chuong trinh s€ dugc thuc hién tir dia chi dau cho dén 1énh cudi cung cua chuong trinh.
Néu 1a chuong trinh con thi dung lai khi gap lénh RET, néu la macro thi dung lai khi gép 1énh
ENDM.
Néu golénh - G <Enter>
Thi chuong trinh s€ dugc thuc hién tir dia chi da dugc nap vao cap thanh ghi CS:IP cho dén
1énh cuoi cung cua chuong trinh

7. Lénh: H
Chike nang: Cong va trir hai gia tri hexa va hién thi két qua cta téng va hiéu 1én man
hinh.
Cu phap: H <gia tri 1> <gia tri 2> <Enter>
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Vidu: -H 10, 0f <Enter>
1F, 01

Két qua cta tong 1a 1F va cia hiéu 1a 01

8. Lénh: 1
Chirc nang: Doc va hién thi gia tri cia mot céng 1én man hinh.
Cii phdp: 1 <dia chi ciia cong vao> <Enter>
Vidu: -1 1f<Enter>
26
26 la gia tri doc duoc tu cf)ng 1F.

9. Lénh: L
Chirc nang: Chuyén ndi dung 1 file hodc noi dung sector cuia dia vao ving nhd.
Cu phap:
Dang 1: L [<dia chi>,], 6 dia, sector, sb sector]] <Enter>

Doc s0 licu tur sector dau cua 6 dia, vdi sO lugng sector va bat dau tir dia chi dugc chi ra &
tham s6 thir nhat.

Vidul: -LO01FA:0100 1 OA 30 <Enter>

Doc sd liéu cua 48 sector (30h) bat dau tir sector 0A cua 6 dia B va ving nhé co dia chi
01FA:0100.

(Céc 6 dia dugc ki hiéu nhu sau: 0146 dia A, 1136 dia B, 214 6 dia C, 3 1a 6 dia D).
Néu tén file dugc dat tén boi 1énh —N <tén file> thi:
- 1énh —L s€ nap ndi dung cua file vao vung nhé mac dinh CS:0100

- 1énh —L <dia chi> s€ nap ndi dung cua file vao vung nhé c¢6 dia chi <dia chi>.
Vidu2:

- N cong2so <Enter>

- L <Enter>

Noi dung cua file cong2so s& duoc nap vao ving nhd ¢6 dia chi dau 1a CS:0100
Vidu 3:

- N cong2so <Enter>
- L O3FF <Enter>

Noi dung cua file cong2so s& duoc nap vao ving nhé ¢6 dia chi dau 1a CS:03FF

10. Lénh: M
Chirc ning: Chuyén ndi dung tir mot viing nhé sang mot ving nhé khéc.
Cu phap: -M <khoang>,<dia chi> <Enter>
Néu trong khoang va dia chi khong xac dinh doan thi s& ldy DS 1a dia chi doan..

66

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 3: Cac cong cu hd trg

Vi du néu st dung 1 trong 3 1énh sau:
- M 01FF:0100, 010E, 01FF:0200 <Enter>
- M O01FF:0100 L F, 01FF:0200 <Enter>
- M O1FF:0100 O10E 01FF:0200 <Enter>

Thi 15 byte tir ving nhd ¢ dia chi 01FF:0100 d&én O01FF:010E s& dugc chuyén dén
vung nhé cé dia chi bat dau 1a: 01FF:0200

11. Lénh: N
Chirc nang: Pat tén cho file.
Lénh nay thuong dugc di kém véi cac Iénh —L va —W dung tén file do .
Cu phap: -N <tén file>.EXE (hoic .COM) <Enter>

Vi du:
- N Tenfilemoi.exe <Enter>
- L <Enter>
12. Lénh: O

Chirc ning: Pua mot byte dir liéu ra cong.

Cii phdp: -O <dia chi cong ra>, <gia tri> <Enter>
Vi du:

- O 02F, 20 <Enter>

13. Lénh: Q
Chire ndng: Thoét khoi Debug va trg vé DOS.
Cu phap: -Q <Enter>

14. Lénh: R

Chirc ning: Hién thi va sira d6i ndi dung céc thanh ghi.

Cu phap: -R [thanh ghi | F] <Enter>

Cé cac truong hop sau:

- R <enter> hién thi va sira d6i ndi dung cac thanh ghi.

- RAX <enter> hién thi ni dung cua thanh ghi AX va cho phép sira noi dung dé, vi du:
AX 101A. Néu khong muon thay doi gia tri thi nhan Enter, con muon stra gia tri méi
thi nhap gia tri mdi vao roi nhan Enter. Mudn hién thi ndi dung cta céc thanh ghi ké
tiep (BX, CX, DX) thi nhan dau cach (SPACE).

- R F <Enter> hi¢n va stra ngi dung cua thanh ghi co.

15. Lénh: S
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Chirc nang: Tim trong vung nhd xac dinh bdi khoang céc ki ty trong danh sach.
Cu phap: -S <khoang>,<danh sach> <Enter>
Néu khoang khong xac dinh thi doan ngam dinh 1a thanh ghi DS.
Vidu 1:
- SO1FF:0100 0110 20 <Enter>
Hoac:
- SO1FF:0100 L 10 20 <Enter>
Thi s& tim cac 6 nhd co6 ndi dung bang 20h trong ving nhé tir 01FF:0100 dén
01FF:0110. Két qua 1a tat ca dia chi cua cac 6 nhd c¢6 ndi dung bang 20 thi s€ duogc hién thi,
chang han c6 3 6 nhé ¢6 ndi dung bang 20 thi man hinh s¢ liét ké nhu sau:
01FF:0100
01FF:0104
01FF:0105
Vidu 2:
- SO1FF:0100 0110 ‘ABC’2E <Enter>
S& tim 4 6 lién tiép chira gi4 tri 1a ma ASCII cua A, B, C va 2E.

16. Lénh: T
Chire ndng: Thuyc hién mot hay nhiéu 1énh bat dau tir dia chi CS:IP hodc tir dia chi
duoc chira ¢ dau =, va hién thi trang thai toan bg cac thanh ghi sau moi 1€nh.
Cii phdp: -T [= dia chi][, s6 1énh] <Enter>
- dia chi 1a dia chi cta 1énh dau tién s& thuc hién
- sb1énh duogc thuc hién trong ché do nay.
Cé céc truong hop sau:
- T <enter> 1énh tai dia chi CS:IP s& duoc thuc hién.
- T 10 <enter> 10 1énh bit dau tir dia chi CS:IP s& dugc thuc hién. Trang thai cua tat ca
cac thanh ghi sau moi Iénh s€ dugc hién ra 1 céch lién tuc.

- T=2FF,10 <enter> s& thuc hién 16 1énh bt du tir 1énh tai dia chi CS:02FF.

17. Lénh: P
Chirc nang: Gidng lénh T nhung thuc hién ca 1 chwong trinh con.

Cii phdp: -P [= dia chi][, s6 1énh] <Enter>

18. Lénh: U
Chitc nang: Dich ngugc cac 1énh dudi dang ma may nam trong ving nhé sang dang
hop ngir va hién thi dia chi, ma may va 1énh dang goi nh¢ 1€n man hinh.
Cu phap: -U [khoang][dia chi]<Enter>
Co céc truong hop sau:
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- U <khoang> <enter> cic 1énh nam trong ving nhd s& duoc dich nguoc.
- U <dia chi> <enter> dich nguoc bét dau tir dia chi cho dén 128 byte ké tiép.
- U <enter> dich nguogc bét dau tir dia chi CS:IP dén 128 byte ké tiép.

19. Lénh: W

Churc nang: Ghi dir li¢u 1én dia.

Cii phdp: -W [dia chi [,6 dia, sector dau, so sector] <Enter>

Dit liéu trong ving nhd bat dau tir dia chi ghi 1én 6 dia vao sector dau tién cho dén
sector cudi do so sector xac dinh.

Vi du:

- N cong2so.exe <enter>

- W 01FF:0200, 1, 2A,5 <Enter>

Dit li¢u tir vung nh¢ xac dinh bdi 01FF:0200 dugc ghi vao 6 dia B tir sector 2A va ghi

vao 5 sector voi tén file 1a cong2so.exe.

3.2 CHUONG TRINH MO PHONG EMUS8086

Hién nay, hau hét cac desktop tai cac phong thuc hanh tai Viét nam chay hé diéu hanh 32-
bit nhu windows XP, NT, 2000... thi ngudi lap trinh khong thé goi ngit bang chwong trinh ngudi
dung duoc. Thay vi goi ngit, cac hé diéu hanh 32-bit cung cdp mot tap cac ham giao dién 1ap trinh
ung dung goi la API (Application Progammable Interface) cho phép nguoi 1ap trinh goi ham. bPé
ngudi méi hoc 1ap trinh hé théng co thé 1ap trinh v6i cac ngat ma khong bi gidi han bai phién ban
khéac nhau cia cac hé diéu hanh cua Microsoft thi cach tdt nhat 1a hoc 1ap trinh trén moi trudng
mo phong Emulator 8086. Phan nay ching t6i gi6i thiéu vé phan mém mo phong CPU 8086 ciia
cong ty phan mém Emu8086 Inc., phién ban 2.58. Cac phién ban méi hon cé thé duoc download
tai dia chi cta trang web: www.emu8086.com.

3.2.1 Cac chire niang soan thao, dich va thuc hién chwong trinh.

Du6i ddy 1a man hinh cho phép ngudi sir dung viét mot chuong trinh hop ngit hodc
chay thu mét vi du co san:

69

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 3: Cac cong cu hd trg

E8 EmuB086 - Microprocessor, Emulator and Assembler v2.58

File Edit Bookmarks Macro  Compile  Emulator Math Help
0 = w . H . > 2 i 7 fid
R Qpen Samples Save Compile  Emulate Calculatar Convertor Options Help About
; Hello World Samplet =

; Standard header:
#make_COME
ORG 188H

; Jump to start:
JHP START

; Data:

msg DB 'Hello, World?*', 13, 18
DB 'Please Register.', 13, 18
DB ‘Thank yout', '%°

; Load address of msg to DX register:
START: LEA DX, msg

; Print using DOS interrupt:
MOU AH, 9
IHT 21h

; Exit to operating system:

MOV AH, 4Ch
IHT 21h

o
B | »

New: tao mot chuong trinh mdi, khi d6 nguoi dung s€ dugc héi xem s€ tao file chuong
trinh dang nao: COM, EXE, BIN hay BOOT .

Open: mé mét file chuong trinh nguon hop ngit.

Samples: Liét ké cac file chwong trinh mau ¢6 san do chuong trinh mé phong cung cép.

Save: Luu file chuong trinh ngudn

Compile: dich file chwong trinh nguén

Emulate: cho phép thyc hién chuwong trinh ngudn. Cac trang thai ciia qua trinh thuc hién
chuong trinh dugc hién thi trén man hinh mé phong dudi day.

Calculator: nguoi dung co thé nhap 1 vao mot biéu thirc véi céc s6 1a: co dau, sb dang word
hodc so6 dang byte dé tinh todn. Két qua tinh toan dugc hién thi mdt trong cac dang so thap phan,
nhi phan, hexa hoac s6 bat phan (co so 8).

Convertor: Bo chuyén d6i gita cac co s6. Emu8086 hd tro chuyén ddi giira cac co sd 16
thanh co s6 10 ¢6 dau hodc khong dau. Chuyén déi tir co sb 8 thanh thanh co s6 2 (nhi phan). Mot
ma ASCII gom 2 s6 hexa cling ¢6 thé dugc chuyén do6i thanh thap phan hoac nhi phan.

3.2.2 Chirc nang m6 phong qua trinh thyc hién chwong trinh.

Du¢i day 1a man hinh m6 phong trang thai thuc hién mot chuong trinh.
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File Math Debug View Virtual Devices Virtual Drive Help

= (] > » .

Load Reload Single Step Run step delay ms: 200

FlegistersH L memary [1K] at: | Dizassemble: |

s |88 [ea eese - |eoae ees@ - |opea

g |a@ (@@ Offset:  Hex Dec ASCI ADD [BX + S5I], AL A
T EEE T ~ [ADD [BX + SI], AL

C< |88 |88 fqpg1: po 000 ADD [BX + SI], AL

px |ae [ea 6AB2: 60 A0 ADD [BX + SI], AL
6AB3: 60 A6 ADD [BX + SI], AL

C5  |@ese ooB4: B0 006 ADD [BX + SI], AL

F [epps  |0985: 88 000 ADD [BX + SI], AL
0066: 00 B8O ADD [BX + SI], AL

55 |eesa 8007: 00 680 ADD [BX + SI], AL

¢ [pppp ||0@68: 08 66O ADD [BX + SI], AL
faB9: 60 A0 ADD [BX + SI], AL

EF  [ooo0 go8A: B0 000 ADD [BX + SI], AL

5l gaoa HAOE: 6@ @688 ADD [BX + SI], AL
GABC: 60 A6 ADD [BX + SI], AL

LU 0008 gooD: B0 000 ADD [BX + SI], AL

D5 |G@oa AAGE: 8@ @08 ADD [BX + SI], AL
000F: 00 000 ADD [BX + SI], AL

Es |ooBa 66168: 08 660 ADD [BX + SI], AL
6011: 80 A6 ADD [BX + SI], AL
ge12: @0 aen ADD [BX + SI], AL
6013: 60 A6 ADD [BX + SI], AL
8e14: B0 A0S ADD [BX + SI], AL
8815: 60 A6 ADD [BX + SI], AL
6816: 60 A6 ADD [BX + SI], AL
8817: 80 A6 ADD [BX + SI], AL
0018: 00 600 ADD [BX + SI], AL
6819: 80 A0 ADD [BX + SI], AL
o91a: 69 888 v |ADD [BX + SIT, AL a

P —— | ALU | Stack | Fmss|

Cac chirc nang chinh:  Hinh: Man hinh mé phong chuong trinh

Load: tai chuong trinh. Trudc khi thyc hién thi chuong trinh s€ dugc tai vao trong bd nhé.
Chuong trinh c6 thé & dang céc file thuc hi¢n dugc nhu EXE, COM, BIN, BOOT hodc dudi dang
file nguon ASM.

Reload: nguoi ding c6 thé tai lai 1 chwong trinh.

Single Step: chay chuong trinh theo ché d6 timg 1énh. Vi ché d6 nay, nguoi dung c6 thé
quan sat trang thai cac thanh ghi, by nh¢ trong. ..

Run: ché do chay tat ca cac 1énh trong chuon trinh.

Trén man hinh, nguoi ding c6 thé quan sat trang thai cac thanh ghi va doanh b nhé sir
dung cho doan ma Iénh cuia chuong trinh.

Phan registers mang ndi dung ctia cac thanh ghi trong d6 cac thanh ghi AX,BX,CX va DX
dugc chia 1am 2 nira. phan cao (H) va phan thap (L). Ngoai ra, ta c6 thé xem ndi dung cac thanh
ghi doan, con tré 1énh, ngin xép. ..

Phan bd nhé luu trit doan ma chuong trinh. Pia chi doan (dang hexa) dugc luu trong thanh
ghi CS. Danh sach dia chi offset dugc hién thi duéi cac dang hexa va thap phan.

Ngoai ra, ngudi ding c6 thé c6 thé xem:
e két qua hién thi 1én ma hinh (nhap chudt vao nut User Screen).
e mi ngudn cua chuong trinh (nhip chudt vao nut Actual Source).
e trang thai ALU (nhdp chudt vao nat ALU).
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e ndi dung ciia ngan xép (nhap chudt vao nit Stack).
e ndi dung cua thanh ghi c& (nhip chudt vao nat FLAG)
3.2.3 Cac chwong trinh miu.

Emu8086 cung cép cho ngudi ding 54 chuong trinh mau. Chiing rat c6 ich cho nguoi hoc
1ap trinh hop ngit. Tir cac chuong trinh don gian nhu Hello world cho dén mét sé chuong trinh
thao tac v&i mot sd thiét bi ngoai vi dién hinh nhu man hinh, may in...Dé chay thir cac chuong
trinh miu nay, ngudi dung nhip chudt vao nit Samples/ More Samples dé chon ra mot file
chuong trinh dé chay thir. Dudi déy 1a cac giai thich cho 1 mét sb chwong trinh miu.

Chuong trinh Calculate SUM. Chuong trinh tinh tong cac phdn tir trong mot mang V1 da
dugc dinh nghia trude va luu Kkét qua vao bién V2.

Du6i day 1a ndi dung chuong trinh (16 giai thich dugc dich ra tiéng Viét):

#make BIN#

; Tinh tdng cédc phédn tu trong mang V1
; Luu két qua vao bién V2.

; S6 phidn tt cla mang:

MOV CX, 5

; AL chtta tbéng cac phan tu:

MOV AL, O

; BX 1la chi sb cua mang:

MOV BX, O

; Tinh tdng:

Tong:

ADD AL, VI1[BX]

; c6 thé thay ddi gid tri cutia mang
; dit gid tri phdn tu b3ng chi sbé
MOV V1 [BX], BL

; phdn tu ké tiép:

INC BX

; l3p cho dén khi CX=0:

; tinh tdng cua tit cad cé&c phan tu
LOOP Tong

; luu két qua vao bién V2:

MOV V2, AL

HLT

; Khai b&o bién:

V1l DB 4, 3, 2, 1, 0

V2 DB 0

O chuong trinh trén c6 mot sé diém khac so vi cac chuong trinh ta thuong thay. Lénh dau
tién cta chuong trinh 13 #make BIN#. Chuong trinh s& dugc viét dudi dang file binary.
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Céc bién cuia chuong trinh duoc khai bao & phan cudi.

Chuong trinh tinh tinh tong hai sé nguyén dugc nhap tir ban phim nam trong khoang [-
32768..32767] 1di in két qua ra ma hinh.

Céc file chuong trinh lién quan: calc.asm va emu8086.inc

Trong file emu8086.inc chira mot ) chuong trinh con va macro dugc goi tur calc.asm.

Dudi day 1a chuong trinh calc voi cac 101 giai thich da duoc viét lai bang tiéng Viét.

; Pay la chuong trinh nhép vao 2 sb nguyén

; trong khoang [-32535, 32536] tu ngudi dung

; Tinh tdng cua chung

; rdi in két qud ra man hinh

; chuong trinh dang COM

#make COM#

include 'emu8086.inc'

ORG 100h

; Nhay qua doan khai béo bién, hdng

JMP START

; khai bdo bién:

num DW ?

START:

; Nhap vao sb thu nhéit:

CALL PTHIS

DB 13, 10, 'Calculation Range: [-32768..32767]', 13, 10

DB 13, 10, 'Enter first number: ', 0

; Goi chuong trinh con scan num d& nhap 1 sé, két qua tra lai

; 1la mét sb dugc luu trong thanh ghi CX

CALL scan num

; Luu sb tht nhit vao bién num:

MOV num, CX

; nhap vao sé tha 2:

CALL PTHIS

msg2 DB 13, 10, 'Enter second number: ', 0

CALL scan_ num

; céng cac sb:

ADD num, CX

Jo overflow

; In k&t qua bang chuong trinh con PTHIS

CALL PTHIS

DB 13, 10, 'The sum is: ', O

MOV AX, num
CALL print num
JMP exit

; xu ly 16i tran:
overflow:
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PRINTN 'We have overflow!'
exit:

RET

; Khai bdo viéc su dung cac chuong trinh con
; hodc macro trong emu8086.inc

; Chuong trinh con SCAN NUM doc vao 1 sb

; th ngudoi dung va luu vao thanh ghi CX
DEFINE SCAN NUM

; Chuong trinh con PRINT NUM in ra

; mét sb céd diu ndm trong AX

; Chuong trinh con PRINT NUM UNS in ra

; mét sb khéng ddu ndm trong AX

; do PRINT NUM goi dén

DEFINE PRINT NUM

DEFINE PRINT NUM UNS

; Chuong trinh con PTHIS in ra gia tri réng (NULL)
; xdu dugc dinh nghia sau 1énh

; CALL PTHIS:

DEFINE PTHIS

’

END

Dudi day 1a cac macro va chuong trinh con trong file INCLUDE emu8086.inc duoc goi
dén boi chuong trinh trén.

Macro scan_num (trong d6 céc 15 giai thich da dwoc viét lai bang tiéng Viét)
;***************************************************************
; Pay 1a macro

: nhan vao mot 6 nguyén c6 diu

; va luu trong thanh ghi CX:

DEFINE SCAN NUM MACRO

; Khai bao céac bién cuc bo

LOCAL make minus, ten, next digit, set minus

LOCAL too big, backspace checked, too big2

LOCAL stop_input, not minus, skip proc_ scan num

LOCAL remove not digit, ok AE 0, ok digit, not cr

JMP skip proc_scan num
SCAN NUM PROC NEAR
PUSH DX
PUSH AX
PUSH ST
MOV CX, O
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; reset flag:
MOV CS:make minus, 0
next digit:
; nhdp vao 1 ki tu tu ban phim
; ddt vao trong AL, dung dich vy BIOS phuc vy ban phim
MOV AH, 00h
INT 16h
; va in ra:
MOV AH, OEh
INT 10h
; Kiém tra xem cé phai 1a diu am:
CMP AL, '-'
JE set minus

; phim Enter - hoan thanh viéc nhap sb

CMP AL, 13 ; 13 la m& ASCII cua phim Enter?
JNE not cr
JMP stop_input
not cr:
CMP AL, 8 ; C6 nhédn phim 'BACKSPACE'?
JNE backspace checked
MOV DX, O ; cb6, thi bo di sbé cubi cung
MOV AX, CX ;chia
DIV CS:ten ; chia cho 10.
MOV CX, AX
PUTC v ; x6a ddu céch
PUTC 8 ; backspace again.
JMP next digit

backspace checked:

; chi cho phép nhédp vao sbé

CMP i gl

JAE ok 'AE 0

JMP remove not digit
ok AE 0:

CMP AL, '9'

JBE ok digit

remove not digit:

PUTC 8 ; phim backspace.
PUTC v ; x6a néu ki tu nhap dugc khéng phai 1la sb
PUTC 8 ; phim backspace.
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JMP

ok digit:

next digit ; doi nhap vao chit sé ké tiép.

; nhan CX vdi 10

PUSH

MOV

MUL

MOV

POP

AX

AX,

CX

CS:ten

CX,

AX

AX

; DX:AX = AX*10

; kiém tra lai néu sb qua 16n

CMP

JNE

DX,

too

; Péi tu ma

SUB

AL,

; add AL to

MOV
MOV
ADD
Jc
JMP
set minus:
MOV
JMP
too big2:
MOV
MOV
too big:
MOV
DIV
MOV
PUTC
PUTC
PUTC
JMP

stop input:

AH,
DX,

CX,

too

0

big

ASCII ra sb thuc su

30h
CX:
0
CX
AX

big2

next digit

; luu lai

; nhay néu sb qua 16n

CS:make minus, 1

next digit

CX, DX ; khéi phuc lai gid tri d& dugc sao chép
DX, O ; trudc khi sao luu DX=0

AX, CX

CS:ten ; DPao lai chit sb cubi

CX, AX

8 ; backspace.

' ; x6a di sbé nhap vao cubdi cung.

8 ; backspace again.

next digit ; chd nhédn Enter ho#c phim xbéa lui.

; kiém tra co:

CMP
JE

NEG
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not minus:

make minus DB ? ; st dung bién nay nhu 1 co.

POP ST

POP AX

POP DX

RET
ten DW 10 ; dung &é& nhan.
SCAN NUM ENDP

skip proc_scan num:

Duéi day 14 Macro DEFINE PRINT NUM in ra mot s6 nguyén nam trong AX (céac 1oi

giai thich duoc viét lai bing tiéng Viét)

s st e e s st e s st e s st s sk st st s st ke skttt st sk st sk sk skt ok sk ok stk skotokokskokokok kool ok kR
b

; Trong macro nay dinh nghia chuong trinh con DEFINE PRINT NUM

; d& in ra mét sbé nguyén trong AX

; goi dén chuong trinh con PRINT NUM UNS d&& in ra mdt sbé cé diu

; chuong trinh con lién quan:

; DEFINE PRINT NUM va DEFINE PRINT NUM UNS

DEFINE PRINT NUM MACRO
; khai bé&o cdc nhé&n cuc bd

LOCAL not zero, positive, printed,

JMP skip proc_print num
PRINT NUM PROC NEAR
PUSH DX
PUSH AX
CMP AX, O
JNZ not zero 1
PUTC 0
JMP printed

not zero:

; Kiém tra diu cua AX,

CMP A XS0

JNS positive

NEG AX

PUTC i
positive:

CALL PRINT NUM UNS
printed:

POP AX

POP DX

RET

CuuDuongThanCong.com

skip proc print num

https://fb.com/tailieudientucntt

77


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 3: Cac cong cu hd trg

PRINT |

NUM ENDP

skip proc_print num:

DEFINE PRINT NUM ENDM

;***************************************************************

Dudi day 1a doan chuong trinh ctia macro DEFINE PRINT NUM_UNS, macro chira mét
chuong trinh con PRINT NUM_UNS, in ra mét sb nguyén khong dau.

; Macro nay dinh nghia mét thu tuc in ra man hinh mét sé nguyén

; khéng diu trong AX

; voi

gid tri tu 0 dén 65535

DEFINE PRINT NUM UNS MACRO

;s khai
LOCAL
LOCAL

JMP

PRINT

; cat

bdo cé&c nhdn cuc bd
begin print, calc, skip, print zero, end print, ten
skip proc_print num uns
skip proc_print num uns
NUM UNS PROC NEAR

cédc gid tri thanh ghi vao ngdn xép

PUSH AX
PUSH BX
PUSH CX
PUSH DX

; Cy clm in sb 0 trudc 1 sb
MOV cX, 1

; két qua cua AX/ 10000 ludn nhdé hon 9).

MOV BxX, 10000 ; sb chia.
; AX =07

CMP AX, O

Jz ., zer0

begin print:
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CMP AX, BX

JB skip
calc:

MOV CX, 0 ; thiét lap co.

MOV DX, 0

DIV BX ; AX = DX:AX / BX (DX=s6 du) .

; in sé cudi cung

; AH =0, bi bd qua

ADD AL, 30h ; chuyén sang ma ASCII

PUTC AL

MOV AX, DX ; 14y sb6 du tu phép chia cubi cung.
skip:

; tinh BX=BX/10

PUSH AX
MOV DX, O

MOV AX, BX

DIV CS:ten ; AX = DX:AX / 10 (DX=s6 du) .
MOV BX, AX

POP AX

JMP begin print

print zero:
PUTC '0"
end print:

; khoéi phuc lai gid tri thanh ghi ban déu

POP DX
POP (@B
POP BX
POP AX
RET
ten DW 10 ; dinh nghia s chia.

PRINT NUM UNS ENDP
skip proc_print num uns:

DEFINE PRINT NUM UNS ENDM

,-****************k*k*k**k*k*k**k*k***k*k**********************************
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3.3. KET NOI HQP NGU VOI CAC NGON NGU BAC CAO

Phéan nay gidi thiéu cach thirc két ndi mot chuong trinh hop ngit v6i cac ngdn ngir bac cao
nhu C va Pascal. Viéc chuyén d6i mot doan chuong trinh tir ngdn ngit bic cao sang dang hop ngit
s& lam cho tdc d6 thuc hién cia chuong trinh s€ dugc cai thién dang ké. Trong nhiéu truong hop,
n6 con lam don gian cho nguoi lap trinh khi viét cac doan chuong trinh lién quan dén thao tac
ph?ln cung va cac thiét bi ngoai vi thong qua cac dich vy & mirc BIOS.

3.3.1 Ngon ngir C va Hop ngir

Dé lién két cac doan chuong trinh hop ngit vao ngdn ngir C hodc Pascal thi ngudi ta thuong
st dung mot trong hai cach: su dung inline assembly hoac viét tach biét cac module.

a . Su dung inline assembly

Chén céc khdi 1énh hop ngit vao chuong trinh dugc viét bang ngén ngit C. Pay 1a phuong
phap nhanh va don gian. Ngudi 1ap trinh chi phai thém tir khéa asm  dang trude mdi 1énh. Véi
phuong phéap nay, ta cé thé dé dang dua cac 1énh ciia hop ngit vao gitra cac dong 1énh cua C.

C phap day da cuia mot dong 1énh inline-assembly
asm [<Nhan>:] <lénh> <cac toan hang>

hodc ciing ¢6 thé ding ca mot khdi 1énh hop ngit dugc gbi bén trong cip dau {}. Trong
nhiéu treong hop dang sau dugc st dung thudn ti¢n hon. Pac biét khi co nhiéu hon 1 1énh hop
ngt.

asm {

[<Nh&n 1>:] <1énh 1> <céc toan hang 1>

[<Nh&n 2>:] <1lénh 2> <cic toan hang 2>

[<Nhdn n>:] <1lénh n> <cac toan hang n>

}

Mbi khi chwong trinh dich ctia C gip tir khoa asm trong dong Iénh inline assembly thi
chuong trinh dich s& chuyén dong 1énh hgp ngit niy vao va dich véi viée qui chiéu bién C ra dang
tuong (mg ctia hop ngir dé thuc hién.

Dudi day 1a mot vi du minh hoa cé hai dang ct phap trén. Trong vi du nay in hai xau ki tu
da duogc dinh nghia sin lén man hinh.
Chuong trinh dugc viét theo dang ct phap thir nhét
#include <stdio.h>
#include <conio.h>
void main ()
{
char xaul []="Hello World $”;
char xau2 []="Hello Vietnam $”;

asm mov dx,offset xaul;
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asm mov ah,09;

asm int 21h;

/*xubng dong */

asm mov ah,02;

asm mov dl,13;

asm int 21h;

/*vé diu dong */

asm mov dl,10;

asm int 21h;

printf (“%s”, xau2);
getch();/*chd ngudi dung gd vao 1 phim*/
}

Chuong trinh duge viét theo dang ct phap thir hai
#include <stdio.h>
#include <conio.h>
void main ()
{
char xaul []="Hello World $”;
char xau2 []="Hello Vietnam $”;
asm {
mov dx,offset xau
mov ah, 09
int 21h
/*xubng dong */
mov ah, 02
mov dl,13
int 21h

/*vé& ddu dong */

mov dl,10
int 21h
}
printf (“%s”, xau2); /* in x&u 2*/
getch(); /*cho nguoi dung gd vao 1 phim*/

Chu y rang: moi 10i giai thich s& phai tudn thi theo cach ctia chuong trinh C.

Chuong trinh dich C khi gép tir khda asm thi cac bién xaul, xau2 cua C s& dugc anh xa
sang cac bién tuong tng ctia hop ngir. Nghia 13, véi tir khoa asm ta c6 thé dit cau 1énh hop ngit &
bat ky d4u trong doan ma chuong trinh chuong t rinh C.

Qua trinh dich cua chuong trinh C ¢6 chura cac dong 1énh hgp nglt nhu sau:
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- Chuong trinh dich C (turbo C) s& dich file chuong trinh ngudn (phdn mo rong .C ) tir
dang .C sang dang hop ngir (dudi .asm).
- Chuong trinh TASM s¢ dich tiép file .asm sang file .obj
- Trinh lién két TLINK s& thuc hién viéc lién két dé tao file .exe.
Trong truong hgp chuong trinh chi chira cac 1én C ma khong c6 inline-assembly thi chuong
trinh dich s€ dich tryc ti€p file nguon C sang file .OBJ.
Céc cach truy xuat bién cua ngdn ngit C;
- Truy xudt tryc tiép:
Céc bién dugc khai bao trong C dugc coi nhu cac bién “toan cuc” st dung chung cho ca C
va cac inline- assembly. Vi du chuong trinh dudi day tinh tong 2 s6 nguyén x va y roi luu két qua

vao bién sum.

#include <stdio.h>
#include <conio.h>
void main ()
{

int x,y, Sum;

/*Nhdp x va y tu ban phim*/

printf (“x = ”); scanf (“%d”, &x);
printf (“y = ”); scanf (“%d”,&y);
asm {

mov ax,x
add ax,y
mov Sum, ax
}
printf (“Tong la: %d”, Sum); /* in tong*/
getch(); /*chd ngudi dung gd vao 1 phim*/

- Truy xuat gian tié'p qua thanh ghi chi $6:
Str dung mot thanh ghi lam chi sé ciia mang. Vi du dudi ddy ta tinh tong cac phan tir clia
mot mang gdm 6 sd nguyén di duoce khai bao trudc.
#include <stdio.h>
#include <conio.h>
void main ()
{
int Sum;
int A[]=(3,2,1,5,6,7};
asm {
mov bx,offset A /*bx chi sb cua phan tu ddu tién */
xor ax,ax /* ax chua tdéng */

mov cx,6 /* sbé phdn tu */
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Cong:

add al, [bx]

inc bx

loop Cong

mov Sum, ax
}
printf (“Tong la: %d”, Sum); /* in tong*/
getch(); /*chd ngudi dung gd vao 1 phim*/

- Truy xudt dén tham so truyén cho ham:
Trong céch truy xuit nay, ta c6 thé ding bién kiéu con tro (pointer) lam tham sé truyén ctia
ham.
Vidu 1:
Chuong trinh vi du sau in ra 1 xau ki tg dugc nhap tir ban phim va xau ki ty nay dugc
truyén vao mot tham sé cia ham InXau.
#include <stdio.h>
#include <conio.h>
void InXau (char *xau);
/*Chuong trinh con in ra mdét x&u ki tu*/
void InXau(char *xau)
{
asm {
mov ah, 9
mov dx, offset xau

int 21h

}
/*chuong trinh chinh*/

void main ()
{
char *sl;
/*Nhdp vao 1 x&u tu ban phim*/
printf (“Nhap vao xau: ”); scanf(“%s”,é&sl);
/*In xau via nhap*/
InXau(sl);

getch(); /*chd ngudi dung gd vao 1 phim*/

}

Vi du 2: Viét ham di chuyén con tré man hinh d&én vi tri (x,y) trén man hinh (gidng 1énh
gotoxy(x,y) trong Pascal.

#include <stdio.h>

#include <conio.h>

void gotoxy(int x,int vy);
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/* Ham di chuyén con tro man hinh dén vi tri x,y trén man hinh
*/
void gotoxy(int x,int y)
{
asm{
mov ax,x
/*hoanh d& luu trong dl */
mov dl,al
mov ax,y
/*tung dd luu trong dl */
mov dh,al
/*ddt vi tri con trox/
mov ah, 02
mov bh, 00
int 10h /*ngdt phuc vu man hinh*/

}
/*chuong trinh chinh*/
void main ()
{
int x=50, y=10;
gotoxy (x,Vv);
printf (N (%d,%d)”,x,vy);

getch(); /*chd ngudi dung gd vao 1 phim*/

Vi du 3: Cac 1énh nhay co thé duge thue hién bén trong cac ham trong C. Dudi day 1a mot
ham nhén du vao 1a 1 ki tu ch, ham s& kiém tra ki tw ch c6 nam trong khoang tir [‘a’...’z’] hay
khong. Néu ch thudc khoang (d6ng) d6 thi s& d6i ki tu ch tir thuong sang hoa.

char upcase (char ch)

{

asm mov al,ch; /*luu ki tu trong al*/
asm cmp al,’a’; /*la ki tu dang trudc ‘a’'*/
asm Jjb khongxet;
asm cmp al,’z’; /*la ki tu dung sau ‘z’*/
asm ja khongxet;
asm and al,5fh;
khongxet:
}
- Cdc két qua tra vé tir ham

Céc két qua tra vé tir ham duoc liét ké trong bang dudi déy:
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Kiéu Thanh ghi Dir liéu (byte)
char AL 1
short int AL 1
int AX 2
unsigned int AX 2
dword DX:AX 4
pointer DX:AX 4

- Lénh diéu khién #pragma inline

Cu phép: #pragma inline

Vi du: viét chuong trinh tim gia tri nho nhat trong 2 s6 bang ngdn ngit C cb xen inline

assembly

#pragma inline

#include <stdio.h>

#include <conio.h>

int min(int x, int vy);

/*chuong trinh chinh*/

void main ()

{

}

int m,n;

/*Nhdp vao 2 sbé tu ban phim*/

printf (“m= ”); scanf (“%d”, &m) ;
printf (“n= "); scanf (“%d”, &n);

/*In min*/
printf (“So be la: %d”, min(m,n));

getch(); /*chd ngudi dung gd vao 1 phim*/

int min(int x, int y);

/*Chuong trinh con tim min*/

int min(int x, int vy)

{

asm {
mov ax,m
cmp ax,n
jb thoat
mov ax,n

thoat:
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return(_ax);

b . Viét tach biét cic module hop ngit va C

Trong phuong phép trén thi ca Iénh C va hgp nglr cung dugc chua trong 1 file. Phuong
phap trén kha nhanh va hiéu qua ddi v6i cac chuong trinh nho (doan mi chuong trinh bé hon
64KB). Dbi vai cac chuong trinh 16n thi cac module duge to chire trong cac file khac nhau. Ta
c¢6 thé viét cac module C va hop ngit hoan toan tach biét, sau d6 tién hanh dich riéng ré timg
module sau do lién két ching véi nhau trude khi cho chay. Cudi cung ta thu dugc mot file thuc
hién dugc (exe) bang cach tron cac file dugc viét bang C va hop ngit.

Du6i day 1a mo ta cho phuong phap thuc hién nay:

File ngudn C File ngudn
filel.C hop ngt
file2.asm

l |

Chuong Chuong
trinh dich trinh dich
C hop ngt
A 4 \ 4
filel.ob] file2.obj

Trinh 1ién
két
(Tlink)

filel.exe
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Khi ta dd soan xong chuong trinh ngudn filel.C va file2.asm thi ta c6 thé dich va lién két
bang 1énh:
tee filel file2.asm
Lénh dich trén s€ duogc thuc hién nhu sau:
- trinh bién dich turbo C dich file1.C thanh filel.asm
- trinh bién dich tcc s€ goi trinh bién dich tasm dé dich file2.asm thanh file2.obj

- trinh bién dich tcc s& goi trinh lién két Tlink dé lién két hai file filel.obj va file2.obj thanh
filel.exe.

Viéc viét tach biét module ra v6i nhau rat ¢6 loi cho cac chuong trinh c6 nhiéu 1énh hop
ngit. Khong nhitng thuan lgi cho viéc bao tri ma phuog phap nay con tan dung tdi da kha ning cia
trinh bién dich hop ngit va tranh dugc cac nhuge diém cua inline-assembly. Tuy nhién, dé thuc
hién duoc su lién két theo cach nay thi khi viét cac module hop ngit nguoi 1ap trinh phai bat
budc tuan thu tat ca cac qui dinh cua viéc lién két v6i module C. D6 1a cac van dé lién quan dén
segment, chuyén doi tham sd, cach qui chiéu dén céc bién ctia C, va bao ton cac bién thanh ghi.

- Cdc van d@é can phdi gidi quyét khi viét tach cde module C va module hop ngit:

1.  Module hop ngit phai st dung su sip xép cac doan bd nhé (segment) tuong thich véi
ngon ngtr C.

bay la van dé lién quan dén viéc khai bao va st dung mo hinh bo nhé va cac doan by nhd
(segment). Dudi day 1a mot sb 1énh diéu khién don gian c6 lién quan dén cac qui dinh coa C.

+ Lénh diéu khién DOSSEG bao cho trinh bién dich TASM sép xép cac doan bo nho
(segment) theo thtr ty nhu qui dinh cua Intel. Ngon ngit C va hau hét cac ngdn ngit bac cao khac
ciing phai sap xép cac doan bo nhé theo qui cach nay. Nhu vay thir tw sap xép cac doan bd nhé
trong module hop ngir cling phai tudn thu theo qui cach nay.

+ Lénh diéu khién MODEL béo cho trinh bién dich TASM biét kich thuéc md hinh b nhé.
Theo sau 1énh . MODEL la cac kiéu mo hinh bd nhé (Tiny, Small, Compact, Medium, Large va
Huge) gidng nhu viéc chon céc tity chon trong méi trudng C khi dich. Lénh diéu khién .MODEL
con duge mic dinh vé dang (NEAR hoic FAR) cta chuong trinh con dugc xay dung bdi 1énh
diéu khién PROC.

+ Céc 1énh diéu khién .CODE, .DATA, .FARDATA, va .CONST cuia nhém 1énh diéu khién
segment don gian cling tao dugc nhitng segment twong thich véi C.

Vi dy: Tinh tong ctua diy sb nguyén sodau + (sodau+1) +(sodau+2) + ...+socuoi, voi
socuoi>sodau. Chwong trinh duoc t6 chirc 1am hai file. File hop ngit Tong.asm chira doan chuong
trinh tinh tong con file ngdén ngir C InTong.C s& chtra doan chwong trinh in két quéa cta tong nay.

Module hop ngit dugc viét nhu sau:

.MODEL Small

.DATA

EXTRN  sodau: WORD
XTRN  socuoi: WORD
PUBLIC Tong dw 2
.CODE
PUBLIC _Sum
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_Sum PROC

Mov CX, _socuoi
Sub CX, sodau
Inc CX ; CX chtta sb luong cac sb
Mov BX, sodau ; BX chta sbé dau tién
Xor AX,AX ; AX chta tdbng

TinhTong:
Add AX,BX
Inc BX ; BX= sbké tiép
Loop TinhTong ; tiep tuc tinh tong neu CX<>0
Mov Tong,AX
Ret

_Sum ENDP

END

Ham Sum sé& dugc chuong trinh cua C goi tu mé hinh dich Small cua turbo C

v&di cdu lénh: Sum() .

Du¢i dady la module C cua file InTong.C

extrn int sodau;

extrn int socuoi;

extrn int Sum() ;

void main ()

{

printf (“So dau: ”); scanf (“%d”, &sodau);
printf (“So cuoi ”); scanf (“%d”, &socuoi);
printf (“Tong la: %d ”, Sum());

}

Dé tao dugc file chay dugc (duoi exe) ta thuc hién I¢nh sau (gia su tat ca cac file lién quan
déu ciing nam trong 1 thu muc véi tee va turbo C duge cai dit trén 6 C trong thu muc tc).

tcc -ms -Ic:\tcl\include -Lc:\tc\lib InTong Tong.asm

Chu y:

Néu muén lién két —Sum v6i mo hinh bd nhé dang khac chang han compact thi ta phai chon
tiy chon compact trong khi dich bang tce va trong chuong trinh Tong.asm ta phai stra 1énh .Model
Small thanh .Model Compact

Khi mudn su dung doan bo nhd kiéu FAR trong Tong.asm thi ta phai st dung 1énh diéu
khién .FARDATA.

4. Céac khai bao PUBLIC, EXTERNAL va sy twong thich kiéu dit liéu

Ta d3 tim hiéu vé chuong trinh dugc td chirc thanh nhidu module va dugc luu trit trén
nhiéu file khac nhau.. Chuong trinh dugc lién két bang cac module ciia C va hop ngir ciing 1a
chuong trinh nhiéu file, do d6 phai théa mén cac yéu cau vé khai bao nhén (tén bién, tén ham...)
gifra cac module vdi nhau, cy thé la:

Trong cac module viét bang hop ngit phai:
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Khai bdo PUBLIC trudc nhitng nhan (tén bién, tén ham...) ma céc file khac s& st dung

dén bang ct phap:

PUBLIC tén nhén 1, tén nhan 2, ..

khai b&do nhan
Vi du:

V61 tén nhan 1a bién nhd:

(x4dc dinh kich c&)

PUBLIC giatril, giatri2
giatril DB 10
giatril DW 1000
Véi tén nhan 1a tén ham:
PUBLIC _Sum
_Sum PROC
< Céac lénh trong thé&n ham>

_Sum ENDP

Khai bdo EXTRN trudc nhiing bién ngoai duoc file nay sé sir dung dén. Cti phap nhu sau:

EXTRN _tén nhan 1: kiéu nhan 1,
_tén nhan 2: kiéu nhan 2,..
Vi du:
Véi tén nhén 12 bién nhé:
EXTRN x1: BYTE,
Véi

EXTRN _Ham:

_xX2: WORD
tén nhan 1a ham:

PROC

+ Su tuong thich giita cac kiéu vé khai bao dit liéu dugc cho & trong bang sau:

Kiéu khai bao dit liéu trong C Kiéu khai bao dit liéu trong hop ngit
Unsigned char Byte
Char Byte
Enum Word
Unsigned short Word
Short Word
Unsigned int Word
Int Word
Unsigned long Dword
Long Dword
Float Dword
Double Qword
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Long double Tword
Near Word
Far Dword

Vi du:chuong trinh tinh giai thtra

Chuong trinh duoc t6 chirc thanh hai module: module C va module hop ngit. Mdi module
¢6 mdt nhiém vu nhu sau:

Module C: doc s can tinh giai thtra, goi chuong trinh con thyuc hién viéc tinh giai thira va in
két qua ra man hinh. Module nay duoc luu trong file filel.C

#include <stdio.h>
#include <conio.h>
extern GiaiThual():;
int number, ketqua;
/*chuong trinh chinh*/
void main ()
{
int m,n;
/*Nhédp vao 1 sb tu ban phim*/
printf (“Nhap vao 1 so: ”); scanf (“%d”, &number) ;
GiaiThua () ;
/*In min*/
printf (“Ket qua la: %d”, ketqua);
getch(); /*chd ngudi dung gd vao 1 phim*/

}

Module hop ngir: tinh giai thira. Module nay dugc luu trong file file2.asm
.MODEL Small
.DATA
EXTRN  number: WORD, ketqua: WORD
temp dw ?
.CODE
PUBLIC GiaiThua
_GiaiThua PROC
Mov _ketqua, 1 ; ket qua tinh giai thua
Mov temp, 2 ;bat dau nhan tu 1%*2

Mov CX, number ; so cac thua so
Dec CX
Tinh:
Mov AX, ketqua ; AX chua ket qua
Mul temp ; nhan ket qua voi s k& tiép
Mov _ketqua, AX
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Inc temp
Loop Tinh ; tiep tuc tinh giai thua neu CX<>0
Ret
_GiaiThua ENDP
END
Sau khi soan xong, c6 thé tién hanh dich va lién két chuong trinh bang lénh:
tcc —ms -Ic:\tc\include -Lc:\tc\lib filel file2.asm
Sau khi sira 18i, chuong trinh s& duoc dic thanh file filel.exe.
¢ . Mét sé diém can luu y
Khi viét chuwong trinh C va hop ngit lién két véi nhau ta can chi ¥ hai diém:
- Baéo v¢ cac thanh ghi:

Mot chuong trinh con (ham hodc thu tuc) viét bang hop ngit dwoc lién két voi chuong
trinh C phai bao tdn céc thanh ghi doan, d6 1a cac thanh ghi: BP,SP,CS,DS va SS. Gia tri cua cac
thanh ghi ndy phai dugc luu vao ngin xép bang cac 1énh PUSH trudc cac 1énh khac trong cac
chuong trinh con hodc macro. O phéan cudi cac chuong trinh con (trude 1énh ret) thi cac 1énh nay
phai duogc khoi phuc lai bﬁng cac 1énh POP.

- Giatri tra lai cua cac ham:
Gidng ngon ngit C va cac ngdn ngir khac, cac ham dugce xay dung bang bang hop ngir khi
lién két voi C ciing co thé tra v& mot gia tri (tén ham mang mdt gia tri). Xong cac gia tri tra vé ctia
cac ham dugc viét béng hop ngtt tudn thu cac qui dinh sau:

Kiéu gi tri tra vé Noi chira gia tri tra vé

Unsigned char AX

Char AX

Enum AX

Unsigned short AX

Short AX

Unsigned int AX

Int AX

Unsigned long DX:AX

Long DX:AX

Float Dbinh ngéan xép 8087, thanh ghi ST(0)
Double Dinh ngin xép 8087, thanh ghi ST(0)
Long double Dinh ngan xép 8087, thanh ghi ST(0)
Near AX

Far DX:AX
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d. Mgt s6 vi du vé truyén tham sé giiva cdc ham cia C va hop ngit.

Vidy 1: Viét chwong trinh tinh giai thira voi yéu cau: két qua cia ham tinh giai thira 1a
mot d6i s ra ciia ham (chtr khong phai la gia tri tra lai cia ham [giéng vi du trong phﬁn b, 2 cua
muc 3.3.1]).

Module C: doc s6 can tinh giai thira, goi chuong trinh con thuc hién viée tinh giai thira. Ly
va in két qua (tir d6i s6 ctia ham) ra man hinh. Module nay dugc luu trong file filel.C

#include <stdio.h>

#include <conio.h>

extern GiaiThua (int number, int near *ketqua);

/*chuong trinh chinh*/

void main ()

{

int n, kqg;

/*Nhdp vao n tu ban phim*/

printf (“Nhap vao 1 so: ”); scanf (“%d”, &n);
GiaiThua (n, &kq) ;

/*In min*/

printf (“Ket qua la: sd”, ketqua);
getch(); /*chd ngudi dung gd vao 1 phim*/

}

Module hop ngit: tinh giai thira va luu két qua vao d6i cua ham. Module nay dugc luu
trong file file2.asm

.MODEL Small

.DATA

Gtri DW ?
temp dw ?
.CODE
PUBLIC GiaiThua
_GiaiThua PROC
ARG  number: WORD, ketqua: WORD
Push BP /* bao ve gia tri thanh ghi BP */
Mov BP,SP /*BP,SP tro den dau stack*/
Mov Gtri, 1 ; ket qua tinh giai thua
Mov temp, 2 ;bat dau nhan tu 1*2

Mov CX, number ; so cac thua so

Dec CX
Tinh:

Mov AX, Gtri ; AX chua ket qua
Mul temp ; nhan ket qua voi sé ké tiép
Mov Gtri, AX
Inc temp
Loop Tinh ; tiep tuc tinh giai thua neu CX<>0
Mov BX, _ketqua
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Mov [BX],AX
Pop Bp
Ret
_GiaiThua ENDP
END
Sau khi soan xong, c6 thé tién hanh dich va lién két chuong trinh bang lénh:
tcc -ms —Ic:\tc\include -Lc:\tc\lib filel file2.asm

Sau khi stra 18i, chuong trinh s& dugc dic thanh file filel.exe.
3.3.2 Ngon ngir Pascal va Hop ngir

Vé nguyén ly, thi lién két giita hop ngit voi Pascal giong nhu viéc lién két gitta hop ngit voi
C. tuy nhién ciing c6 mot s qui tac riéng khi thyc hién lién két gitra hop ngir va Pascal.

Ciing nhu hop ngit va C, c6 hai cach dé lién két giita hop ngit va Pascal la dung inline
assembly va viét tach biét giita cac module hop ngit va module Pascal.

a . Str dung inline assembly trong Pascal

Phuong phéap ndy thich hop cho ngudi 1ap trinh phat trién cac chwong trinh nhé. Trong
phuong phap nay nguoi 1ap trinh s€ chén mot khéi 1énh hop nglt vao mot chuong trinh dugc viét
bang ngdn ngi Pascal. Pay 1a phuong phép kha don gian va nhanh.

asm
[<Nh&dn 1>:] <lénh 1> <céc toan hang 1>

[<Nh&n 2>:] <1lénh 2> <cac toan hang 2>

[<Nh&n n>:] <l1é&nh n> <cdc todn hang n>

end;

Khi cac chuong trinh dich cua Pascal gap tir khoa asm trong dong 1énh inline-assembly thi
chuong trinh dich s& chuyén khéi Iénh hop ngir nay vao va dich véi viéc qui chiéu bién Pascal ra
dang tuong tmg ctia hop ngir dé thyc hién.

Dudi day 1a mot vi du don gian dé minh hoa:

Vi du 1: viét chuong trinh tim gia tri nho nhat (min) cho hai s6 bang ngén ngit Pascal co
chen cac dong 1énh dang inline-assembly. Gia st file chuong trinh 1a Min.pas

Program Min;
Uses crt;
Var
m,n: integer;
function min(int x, int y): integer;
/*Chuong trinh con tim min*/
begin
asm
mov axXx, Xy
cmp ax,y;
Jb thoat;

mov ax,y;
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mov X,ax;

thoat:
min=x;
end;
end;
Begin
Clrscr;

/*Nhdp vao 2 sbé tu ban phim*/
write (“m= ”); readln(m);
write (“n= ”); readln(n);
/*In min*/
write (“So be la: ”, min(m,n));
readln(); /*chd nguoi dung gd vao 1 phim*/
End.
Dé thuc hién chuong trinh ta go I¢nh:
tpc Min.pas <enter>
Chuong trinh s€ dugc dich ra file exe.
b .Viét tach biét nhiéu module hop ngit va Pascal riéng ré
Gidng nhu viét tach biét module va hop ngit, khi viét tich biét gitra Pascal va hop ngit
cling phai xtr Iy mot s6 van dé tuong tu nhu: cac 1énh diéu khién dich, cic van dé lién két thong
tin qua cac bién, bao vé va khoi phuc gia tri cac thanh ghi doan va sy tuong thich vé kiéu dir lidu.
Trong cic van dé trén, hau hét cac van dé déu duoc giai quyét trong tu nhu viée d6i véi C
va hop ngir. Su tuong thich vé kiéu dir lidu c6 d6i chit khac biét, dudi dy 1a bang twong thich
kiéu dir lidu gitra hop ngit va Pascal.

Kiéu khai béo dit liéu trong Pascal Kiéu khai bao dir liéu trong hop ngit
Byte Byte
Word Word
Shortint Byte
Integer Word
Real Fword
Single DWord
Double QWord
Extended TByte
Comp Qword
Pointer Dword
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Vi du: Tinh téng cac phan tir trong mot diy sé nguyén duong khi biét sé dau tién va sé cac
phan tir can tinh.
Chuong trinh duoc thanh hai module. Module hgp ngit ¢6 nhiém vu tinh téng ciia cac phan
tor. Module nay dugc luu vao file sum.asm
.MODEL Small
.DATA
EXTRN sodau: WORD, sophantu: WORD
.DATA ?
Tong dw ?
.CODE
PUBLIC Sum
Sum PROC
Mov CX, [sophantu]
Mov AX, [sodau]
Mov [tong],AX
TinhTong:
Inc AX
Add [tong],AX
Loop TinhTong ; tiep tuc tinh tong neu CX<>0
Mov AX, Tong
Ret
Sum ENDP
END

Module Pascal dugc Iuu trong file InTong.pas
Program Tong;
Uses crt;
{F+}
Var
Sodau: integer;
Sophantu: integer;
function Sum: integer; external;
{$I sum.obj}
{F-}

Begin
Clrscr;
write (“So dau: ”); readln(sodau);
write (“So phan tu: ”); readln (sophantu);
write (“Tong la: ”, Sum);
End.

Pé tao ra file chay (.exe) ta tién hanh qua cac budc sau:

- Dich module hop ngit (dé tao file sum.obj)

Tasm sum <Enter>
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- Dich module Pascal c¢6 1én két véi file sum.obj

Tpc -ml Intong <enter>

3.4 CAC CHUONG TRINH NGAT

Ngit 1a mot co ché yéu ciu CPU tam dimg cong viéc (task) dang thyuc hién dé thuc hién 1
cong viéc khac. Noi cu thé hon, ngét yéu ciu CPU tam dung chuong trinh dang thuc hién dé thuc
hién mot chuong trinh con phuc vu ngit.

Ngudi ta tam chia ngit ra 1am hai loai: ngat cimg va ngat mém. Cac ngat mém duoc kich
hoat bang 1énh INT n trong d6 n 1a s6 hiéu ngit dudi dang mot s6 hexa. Ngit cimg khac voi ngit
mém & chd khong duoc kich hoat béng mdt 1énh  INT n trong chuong trinh ma dugc kich hoat
bang céc tic dong cua cac tin hiéu linh kién dién tir nhu ban phim, 6 dia, ..

Phan nay gidi thiéu vé cac ngét va cac dich vu & mirc BIOS va mire hé diéu hanh DOS va
cach viét chuong trinh thudng tra va chuong trinh con ngjt.

3.4.1 Ung dung cac ngit ciia BIOS & DOS
May tinh c6 256 ngét dugc danh sb hiéu tir 00h dén FFh. Trong d6 cic ngit c6 sb hiéu tir
00h dén 1Fh la cac ngat cia BIOS, con céc ngat con lai tir 20h dén FFh 1a céc ngat cia DOS.
Duéi dy ta s& tim hiéu cac ngit theo tirng nhom ngit.
a. Cdc ngdt ciia BIOS & DOS

Dia chi | S6 hiéu ngit | Chirc ning

Céc ngit phuc vy hé thong

0-3 0 CPU: chia cho 0

4-7 1 CPU: chay tung budc cia DEBUG

8-B 2 CPU: ngit NMI (hién thong béo halt)

C-F 3 CPU: thyc hién dén diém dimng (break point)
10-13 | 4 CPU: tran sb (overflow)

14-17 |5 In ndi dung ra ma hinh

18-1B | 6 Phuc vu lién lac

IC-1F |7 Du tri

Céc ngit cling

20-23 |8 IRQO: CLK (18.2 1an/s) nbi tir chip 8253
24-27 |9 IRQ1: ban phim
28-2B | A IRQ2: d4u vao cta 8259 thir 2
2C-2F | B IRQ3: giao dién ndi tiép
96

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 3: Cac cong cu hd trg

30-33 | C IRQ4:giao dién ndi tiép

34-37 | D IRQ5: thudong ndi véi may in ndi tiép
38-3B | E IRQ6: phyc vy dia mém

3C-3F |F IRQ5: thudng ndi voi may in song song
Cac ngét thuc sy dac trung cho BIOS

40-43 |10 Man hinh (I/O video)

44-47 |11 Xéc dinh cau hinh

48-4B | 12 Cho biét kich ¢& ciia RAM

4C-4F | 13 Tham nhap dia mém, dia cing.

50-53 | 14 Giao dién ndi tiép

54-57 | 15 Giao dién vi cassete

58-5B | 16 Kiém tra ban phim

5C-5F |17 Truy nhap may in song song

60-63 | 18 Goi BASIC trong ROM

64-67 | 19 Khoi dong nong hé théng (Ctrl+Alt+Del)
68-6B | 1A Thong béo thoi gian

6C-6F | 1B Quan ly phim Ctrl+Break

70-73 | 1C Danh cho dong ho

74-77 | 1D Dia chi bang tham s6 cho man hinh
78-71B | 1E Cho biét cac tham sb ciia dia mém
7C-7F | IF Dia chi cac bang font cac ki ty mo rong
Céc ngit cia DOS

80-83 |20 Két thac chuong trinh dang COM
84-87 | 21 Cac ham cua DOS

88-8B |22 Dia chi két thuc chuong trinh

8C-8F |23 bia chi tha tuc Ctrl+Break

90-93 |24 Bio 16i dia

94-97 |25 Doc dia mém, dia cling

98-9B |26 Ghi dia

9C-9F |27 Két thuc chuong trinh va thuong tra
A0-A3 | 28 Danh cho cic ham khéng duoc DOS cung cap dir

CuuDuongThanCong.com
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lidu
29-3F Du triv
40 BIOS phuc vu dia mém
41 Dia chi ctuia bang dia cing 1
42-49 Du trit
4A Hen gio
4B-6F Du triv
70-77 Ngit cimg ctia 8259 thir 2
78-7F Du trit
80-FO0 Dung cho bd thong dich BASIC
F1-FF Du trix

b. Co ché hoat dong khi mét ngit dwoc kich hoat

Khi ¢6 mot yéu cau ngat s6 hiéu N dén chan CPU va néu yéu cau ngat nay dugc CPU dap
ung Khi d6 CPU sé thuc hién cac cong viéc sau:

1. Cat noi dung cua thanh ghi co (FR) vao dinh cta ngin xép. (Bang viéc tu dong thuc
hién cau Iénh PUSHF).

2.Cam cac ngit khac tac dong vao CPU dé CPU chay & ché d¢ binh thuong. Dit cac co
[=0 va TF =0 bang cach thyc hién cac I¢nh: CLI va CLT.

3. Cat dia chi doan (segment) ciia chuong trinh goi chwong trinh ngit vao ngin xép bang
lénh PUSH CS.

4. Cét dia chi 1éch (offset) cua 1énh ké tiép cua chuwong trinh goi chuong trinh ngit vao
ngan xép PUSH IP.

5. Lay dia chi méi ctia chuong trinh con phuc vu ngét sé hiéu N trong bang vector ngat
bang cach lay dia chi offset va segment ctia ngat N tir bang vector ngat.

[P=[N*4]

CS=[N*4+2]

6. Khi git 1énh cudi cuing ctia chuong trinh con phuc ngat (Iénh IRET). B vi xur 1y s& quay
lai chuong trinh goi ngat tai dia chi tra vé va khoi phuc cac gia tri ciia cac thanh ghi tir ngén x&p
bang cac 1€nh sau:

POP IP

POP CS

POPF

Gidi thich cho muc 5. Ta biét réng cac dia chi cua chuong trinh con phuc vy ngét duoc luu
vao trong mdt bang co kich thudc 1K tir dia chi 0000h dén 03FFh cua bo nhé RAM. Bang vector
ngat luu dia chi cia 256 chuong trinh con phuc vu ngit va mdi dia chi chiém 4 byte trong d6 2
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byte danh cho dia chi doan (segment) va 2 byte danh cho dia chi I¢ch (offset). Nhu bang ¢ trén,
dia chi ctia chuong trinh con phuc vu ngét 0 chiém byte 0-3, ngit 1 chiém byte 4-7 ... va chuong
trinh con phuc vu ngét thr N s& c6 dia chi 4*N. Trong d6 2 byte [4*N] va [4*N+1] 1a dia chi léch
(offset) va 2 byte [4¥*N+2] va [4¥*N+3] 1a dia chi doan (segment).

c. Cdc ngdt ciia BIOS va DOS phuc vu ban phim
- Ngit 16h ciia BIOS
Ham 0h:
Y nghia: Cho doc mot ki ty tir ban phim (néu c6 ki ty trong ving dém ban phim thi s& nhan
duogc ky tu do, con khong thi chd dén khi ban phim dugc nhan.
Pau vao: AH=0
Int 16h
Pau ra: Néu AL<>0 thi
AL chtta ma ASCII cua ky tu
AH chira ma SCAN cua ky tu
Néu AL= Othi
AL chtra ma ban phim m¢ rong
Ham 1h:
Y nghia: Kiém tra xem trong ving dém ctia ban phim ¢6 ky tu hay khong (khong doi dén
khi ky tu c6 trong vung dém ma tra ngay diéu khién lai cho chuong trinh)?.
Pau vao: AH=01
Int 16h
Pau ra: Néu ZF=1 khong ¢6 ky tu trong ving dém ban phim
Néu ZF=0 thi:
Néu AL<>0 thi:
AL chtta ma ASCII cua ky tu
AH chira ma SCAN cua ky tu
Néu AL= 0 thi:
AL chira ma ban phim mo rong
Ham 02h:
Y nghia: Kiém tra trang thai mot ) phim ddc bi¢t cia ban phim (Insert, Caplock,
NumLock, Scroll Lock).
Dau vao: AH=02
Int 16h
Pau ra:

AL chira két qua cac trang thai hay cd ban phim , ¢6 y nghia nhu sau:
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1:ché dd | 1: ché dd | 1: Num | 1: Scroll | 1: Alt bi | 1: Ctrl bj | 1:  Shift | 1:  Shift
Insert Cap Lock bi|Lock bi|an 4n traibj 4n | phai  bi
Lock 4n 4n 4n

Vi du: Viét chuong trinh thiét 1ap mat khau 1a ki tu A thi khoi dong may
.MODEL small
.STACK 100h
.DATA
matkhau db
Saimatkhau db

\P’,Is’
‘Sai mat khau ’,’S$’
Nhapmatkhau db s

xuongdong db 13,10,’$’

‘Nhap mat khau:

.CODE
Start:
Mov AX, @Data
Mov DS, AX

Lap:
Mov AH, 9
Mov
Int 21h ;
Mov AH,0 ;

Int 16h

DX, offset Nhapmatkhau
in 101 moi nhédp xau

Nhap ki tu
Cmp AL,matkhau ; co phai Enter khong?
JZ Done ;

AH, 9

Neu la Enter, dung lai
Mov
offset Saimatkhau

Mov DX,

Int 21h ;xuong dong va ve dau dong
Jmp Lap
Done:

Mov AH,4Ch ; Tro ve DOS
Int 21h

End Start

Sau khi dich va hop dich chuong trinh trén
autoexec.bat. Khi may khdi dong thf chuong trinh trén s€ dugc ty dong thuc hién.

ta dat tén chuong trinh vao cuoi file

- Mt s6 ham phuc vu ban phim ciia ng{it 21h ciua DOS
Ham 06h:
Y nghia: Poc mdt ki ty tir ban phim hodc dua ki tu ra man hinh. Néu doc vao mét ki tu thi
Dau vao: AH=6
Int 21h
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DL=0FFh (néu DL<>0FFh s& dua ra man hinh)
Pau ra: Néu ZF=0 thi c6 ki ty trong ving dém ban phim va:
AL chura ma ASCII cua ky tu
AH chtra ma SCAN cua ky tu
Néu ZF= 1 thi
Ving dém ban phim rong

Ham 07h:

Y nghia: Chd doc mot ki ty tir ban phim

Dau vao: AH=07

Int 21h
Pau ra: AL chita ma ASCII cta ky tu (AL=0 s& khong c6 ky tu nao)
AH chira ma SCAN cua ky tu

Ham 0Bh:

Y nghia: Doc trang thai bd dém ban phim

Pau vao: AH=0B

Int 21h
Pau ra: AL =0FFh c6 ki ty trong bo dém
AL =00h khong c6 ki tu trong b dém

Ham 0Ch:

Y nghia: x6a bd dém ban phim, sau d6 goi ham vao ki ty c6 s6 chirc nang dat trong AL

Pau vao: AL =sb ham cua ki tu.

d. Ngat ciia BIOS phuc vu man hinh — ngdt 10h

Man hinh lam viéc & mot trong hai ché do: van ban (text) va dd hoa (graphics).

O ché do van ban, cac ki tu dugc trinh bay trong cic ma tran diém 5x7 véi 25 dong va 80
cOt. Man hinh Ia hinh anh ctia video RAM. Do vay ¢ ché do text mot trang man hinh can toi thicu
la 25 dong x 80 ¢t x 2 (1 byte ma ASCII va 1 byte thudce tinh ki tu) =4000 bytes. Byte thudc tinh
c6 dang nhu sau:

c
Nhap Mau nén bam Mau chir
nhay nhat

Duéi day 1a mot s6 gid tri thuong ding cua thudc tinh:
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Gia tri Vi mau

00 Khong hién thi

01 Ki tu binh thuong

07 Ki ty binh thuong

09 In dam

70 Nghich anh

81 Nhép nhay

87 Ki tu binh thudng va Nhap nhay
FO Nghich anh va Nhip nhay

Duéi déy liét ké mot s6 chirc nang ciia BIOS vé ché d6 van ban ciia man hinh.
Ham 00h:
Y nghia: Dat ché d6 cho man hinh
Pau vao: AH=00
AL = ché d6 man hinh

Int 10h
Trong d6 ché d6 man hinh = 0: 40 x 25 trang den.
=1:40x 25 16 mau..
=2:80x25 tréng den (card mau).
=3:80x 25 16 mau.
=7: 80 x 25 trang den (card mono).
Ham 01h:

Y nghia: Dit kich thude con tro
Pau vao: AH=01
CH = toa d0 hang
CL = toa do cot
Int 10h
Ham 02h:
Y nghia: Dat vi tri con trd
Pau vao: AH=02
BH = s trang man hinh
DH=s6 dong
DL = s6 c¢dt
Int 10h
Ham 03h:
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Y nghia: Poc vi tri con trd
Dau vao: AH=03
BH = s6 trang man hinh
Int 10h
Pau ra: DH=sb dong
DL = s6 cot
CH=toa d¢ hang cuia con tro
CL =toa d0 cOt cua con trd
Ham 05h:
Y nghia: Dit trang man hinh hoat dong
Pau vao: AH=05
BL = s6 trang man hinh
Int 10h
Ham 06h:
Y nghia: Cudn man hinh 1én (dung dé xac 1ap viing cira s6 van ban hinh chir nhat)
Dau vao: AH=06
AL=s6 trang dé tring hod dong cuén (AL=0 dé tring toan man hinh)
(CH,CL) = toa d0 trén bén trai man hinh
(DH,DL) = toa d dudi bén phai man hinh
BH= thudc tinh ctia ving dé trong ctia man hinh.
Int 10h
Ham 07h:
Y nghia: Cudn man hinh xudng
Pau vao: AH=07
AL=sd trang dé tring hoa dong cudn (AL=0 dé tring toan man hinh)
(CH,CL) = toa d0 trén bén trai man hinh
(DH,DL) = toa d¢ dudi bén phai man hinh
BH= thudc tinh ciia ving dé trong ctia man hinh.
Int 10h
Ham 08h:
Y nghia: Poc kit va thudc tinh cia no tai vi tri con trd
Dau vao: AH=08
BH=s6 trang
Int 10h
Dau ra: AL =ma ASCII ctia ki tu
BL= thudc tinh cta ki tu.
Ham 09h:
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Y nghia: Viét cac ki ty va thudc tinh vao vi tri con tré dang dimg (vi tri con tro khong dbi).
Pua ki tu ra, dat mau cho ki ty.
Dau vao: AH=09
BH= s trang man hinh
CX = s 1an ki ty duoc dua ra man hinh
AL = ma ASCII cua ki tu
BL= thudc tinh cua ki tu.
Int 10h
Ham 0Ah:
Y nghia: Viét cac ki tu khong c6 thudc tinh vao vi tri con tré dang dimg (vi tri con tro
chuyén sang phai). Khong dat mau cho ki tu.
Dau vio: AH=0Ah
BH=s6 trang man hinh
CX = s6 1an ki tu dugc dua ra man hinh
AL =ma ASCII cua ki tu
Int 10h
Ham OEh:
Y nghia: Viét cac ki tu theo kiéu teletype ra man hinh (vi tri con tré chuyén sang phai).
Pau vao: AH=0Eh
BH=s6 trang man hinh
BL = mau cua ki tu
AL =ma ASCII cua ki tu
Int 10h
Ham OFh:
Y nghia: Léy kiéu man hinh hién hanh.
Dau vao: AH=0Fh
Int 10h
Pau ra:
AH=s6 ¢cot cia man hinh
BH = s6 trang
AL =ché d¢ hién thoi cia man hinh
Ham 13h:
Y nghia: Hién thi mot day ki tu.
Dau vao: AH=13h
BH=s6 trang man hinh
DL= s cot bat dau hién thi
DH= sé dong bat du hién thi
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ES:BP =dia chi d4u ctia ving nhd chira day ki tu can hién thi
CX=3d6 dai cta day ki tu.
Int 10h
O ché d6 d6 hoa c6 thém mot sd ham sau:
Ham 0h:
Y nghia: Chon kiéu man hinh.
Dau vao: AH=00h
AL  =0Dh: 320 x 200, 16 mau
= 0Eh: 640 x 200 16 mau..
= OFh: 640 x 350, tring den.
= 10h: 640 x 350 16 mau.
= 11h: 640 x 480 2 mau.
= 12h: 640 x 480 16 mau.
=13h: 320 x 200 256 mau.
(chi véi card VGA)
Int 10h
Ham 0Bh:
Ynghfa: Chon b mau.
Pau vao: AH=0Bh
BH=0: chon mau cho nén BL=0-15
=1: chon bé mau cho diém.
Int 10h
Ham 0Ch:
Y nghia: Hién thi mot diém.
Dau vao: AH=0Ch
DX=s6 hang
CX=sb cot
AL = s6 mau cua diém.
BH=s trang man hinh
Int 10h
Ham 0Dh:
Y nghia: Poc thong tin ciia mot diém.
Dau vao: AH=0Ch
DX=s6 hang
CX=s cot
BH=s trang man hinh
Int 10h
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Pdura: AL =sb mau cua diém.
d. Ngdit ciia BIOS va DOS phuc vu 6 dia — ngdt 13h

MBoi sector trén dia sé chira cac dic trung (directory) cua céc file. Mdi dic trung ciia mot
file gdbm 32 byte chira cac thong tin sau:

Byte Noi dung

Oh-7h Tén file

8h-0Ah Phan mé rong

0Bh Thuoc tinh cua file

0Ch-15h Chua ding dén

16h-17h Gio cua lan thay doi cudi cling

18h-19h Ngay cua lan thay d6i cudi ciing

1Ah-1Bh | Chtra s6 6 ciia bang FAT

1Ch-20h Chwra kich thudc file

Byte thudc tinh ¢ cdu tric nhu sau:

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
=1: luu|=1: thu|=1: tén|=1: hé|=1: =1: chi
trit muc con | nhin théng thudc doc
tinh 4n

Duéi ddy 1a cac chirc ning cua ngét 13h, ngét ciia BIOS phuc vu 6 dia.
Ham 0h:
Y nghia: Reset lai 6 dia mém, chi nén goi ham nay khi gip 13i trong khi truy cap dia bang 1
trong 6 chirc nang ctua ngat 13h.
Dau vao: AH=0h
Int 13h
Pdura:  AH= trang thai 16i
Ham 01:
Y nghia: Cho biét trang thai dia
Pau vao: AH=01h
DL=s6 6 dia
Int 13h
Pau ra: AH= trang thai.
Ham 02
Y nghia: Poc mdt hay nhiéu sector
Dau vao: AH=02h
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DL=s6 6 dia (0-3)
DH=mat dia (0: mat trén -1:mat dudi)
CL=sector du can doc
CH=ranh chtra sector dau tién can doc.
AL=s6 luong sector can doc
ES:BX =dia chi vung nhé chira thong tin doc dugc.
Int 13h
Ddu ra: Néu cd CF=1 thi AH=ma 15i.
Néu cd CF=0 thi AL=sd sector doc duoc.
Ham 03:
Y nghia: Ghi dit liéu 1én dia
Dau vao: AH=03h
DL=s6 6 dia (0-3)
DH=mat dia (0: mat trén -1:mat dudi)
CL=sector du can doc
CH=ranh chtra sector dau tién can doc.
AL=s luong sector can doc
ES:BX =dia chi ving nhé can ghi 1én dia.
Int 13h
Ddu ra: Néu ¢y CF=1 thi AH=ma 15i.
Néu co CF=0 thi AL= s sector ghi thanh cong.
Ham 04:

Y nghia: Kiém tra CRC (kiém tra du thira vong); khong so sanh dir liéu trén dia véi dit liéu

trong ving nhd ma chi kiém tra CRC.
Dau vao: AH=04h
DL=s6 6 dia (0-3)
DH=mat dia (0: mat trén -1:mat dudi)
CL=sector dau can doc
CH=ranh chtra sector dau tién can doc.
AL=sb luong sector can doc
Int 13h
Dau ra: Néu cd CF=1 thi AH= mi 1i.
Néu cd CF=0 thi thanh cong.
Ham 05:
Y nghia: Tao khuon dang (format) cho dia .
Pau vao: AH=05h
AL=sd luong sector can tao trén 1 ranh.
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CH=sb tht ty cta rinh can tao (0-39 hoac 0-79).
DH=sb thir ty cua mat dia (0,1).
ES:BX =tré dén mot bang chira cac tham sé sau:
Byte 1: rénh can tao khuon.
Byte 2: mat dia (0-trudc, 1-sau).
Byte 3: s6 thtr tyr cia sector.
Byte 4: s6 byte ciia sector.
Ngoai ra, phai thém théng tin nam trén bang tham sé dia mém goém 11 byte.
Int 13h
Pau ra: Néu co CF=1 thi AH= mi 15i.
Ham 15h:
Y nghia: Xac dinh loai 6 dia.
Pau vao: AH=15h
DL=s6 6 dia (0-3)
Int 13h
Pau ra:
AH=kiéu 6 dia
= 0: khong c6 6 dia
= 1: 6 dia khong phat hién duoc su thay doi 6 dia
= 2: 6 dia phat hién dugc sy thay doi 6 dia
=3: 6 dia cing
Ham 16h:
Y nghia: Kiém tra c6 sy thay ddi dia hay khong.
Dau vao: AH=16h
DL=s6 6 dia (0-3)
Pau ra:
AH=két qua
= 0: dia chwa thay dbi

= 6: dia da thay d6i sau lan truy cap cudi cing.

3.4.2 Chwong trinh thwong tri va chwong trinh ngit

a. Chuong trinh thuwong tru
- Khdi niém vé chirong trinh thirong trii
Chuong trinh thudng tri (Terminate and Stay Resident- TSR) 1a chuwong trinh c¢6 thé chay
“sau” chuong trinh khac, hd tro kha ning kich hoat, kha ning nam lai bd nhé sau khi chay xong.
Sau d6 khi ta chay mot chuong trinh khac véi mot diéu kién nao d6 né s& dugce kich hoat dé hoat
dong trd lai.
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Vi chuong trinh binh thuong khi chay s€ dugc mot chuong trinh tai (Program Loader
trong command.com) nap vao ving nhé do DOS cép phat. Khi chuong trinh thuc hién xong thi
ving nhé da cap phét cho no duoc giai phong va DOS s& danh dau lai ving nhé nay dé cép phat
cho chuong trinh khac. Vé&i chuong trinh thuong tra thi budc cubi cing khong xay ra, chuong
trinh thuong tri 1am cho DOS danh dau lai mién danh cho DOS va vung bi né chiém, do vay sau
nay DOS s& khong cp phat ving nhd nay cho chuong trinh khac, va nhu vay n6 duoc bao vé
chéng bi viét & boi chuong trinh khac, bang cach nay thi chuong trinh thuong tri tré thanh mot
“bd phan” cua DOS.

Chi ¢6 file dang COM véi cdu triic nam gon trong mot doan méi dé dang tré thanh chuong
trinh thuong tria. Ngoai hop ngit, ngudi ta co thé viét chuong trinh thudng tri trén cac ngdn ngit
lap trinh bac cao khac nhu ngén ngir C, Pascal ...

- Viét chwong trinh thuong trii

Chuong trinh thudng tra duoc viét giong nhu chuwong trinh thong thuong va thém mot doan
ma cua chuong trinh thuong tra vao vung nhéd danh cho DOS, doan ma dé sé khong dugc kich
hoat néu khong dugc trao diéu khién. Viéc thém mot doan ma tiép dau vung danh cho DOS duoc
thuc hién bang cac chuong tinh con phuc vu ngat. D6 1a ngat sé 27H hodc ham 31H cta ngat 21H.

C6 hai cach dé 1am cho chuong trinh thudng trii duoc kich hoat 1a: dung ngét va an mot to
hop phim (hot-key).

Céc chuong trinh thudng tra thuong sira ndi dung ciia vector ngit trong bang vector ngit dé
lam cho né tré dén dia chi ciia minh trong bd nhé, nhd thé mdi khi ngét twong tmg duoc goi thi
chuong trinh thuong tri lai dugc trao diéu khién. viéc lam nay dugc goi la chan vector ngét.
Chang han, nhiéu chuong trinh POP-UP thudng sira ngat ban phim (vector ngit ban phim (s6 9)
nam tai dja chi: 0:0024h) 1am cho né tré dén dia chi ciia minh va cit dia chi ctia INT 9h dé cho n6
lam nhiém vu khi can thiét.

- Cdc bude viét chiwong trinh thuong tril

Buwéc 1: Léy va dat lai vector ngz"lt bf?lng cac dich vu cia DOS

Ta ludn can dén cac chuong trinh con phuc vu ngat di c6 cta hé thong dé khong phai viét
lai trong chwong trinh ctia minh doan chuong trinh d3 c6, vi vay can lay ndi dung cua vector ngat
cii cat vao mién dir liéu ctia chuong trinh thudng tré, khi ndo can sé tra lai gia tri ndy cho vector
ngat ma chuong trinh thuong tra da thay d6i. Gia tri cia mot vector ngat 1a 2 tir twong tmg voi
dia chi doan (CS) va dia chi 1éch (IP) ciia chwong trinh con phuc vu ngat twong tng.

+ Lay vector ngat (Get Interrupt Vector)

Ham 35h:

Y nghia: Lay dia chi cuia mot ngit tir bang vector ngit.

Dau vao: AH=35h

AL=sd hiéu vector ngit
Int 21h

Pau ra: ES:BX = gié tri clia vector ngit.

Vi du: Poan chuong trinh sau 13y vector ngit ctia ban phim (INT 9h)

MODEL Tiny

.CODE
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Org 100h
Jmp Load Prog

; vung dr liéu

SohieuNgat EQU 9h

NgatCu DW 2 DUP(0); luu dia chi ngat cu

Load Prog PROC

Mov AH, 35
Mov AL, SohieuNgat
Int 21h
Mov NgatCu,BX ; lay dia chi 1lech
Mov NgatCul[2],ES ; lay dia chi doan

Load Prog ENDP
+ it gia tri cho mot vector ngit (Set Interrupt Vector)
Y nghia: Pat lai dia chi cua vector ngét .
Pau vao: AH=25h
AL=dia chi vector ngt
Int 21h
DS:DX = Pia chi cia chwong trinh ngit.
Vi du: Poan chuong trinh sau dat lai dia chi cua vector ngét.
MODEL Tiny
.CODE
Org 100h
Jmp Load Prog
; vung dt liéu
SohieuNgat EQU 9h
NgatCu DW 2 DUP(0); luu dia chi ngat cu
Load Prog PROC
Mov AH, 35h
Mov AL, SohieuNgat
Int 21h
Mov NgatCu,BX ; lay dia chi 1lech
Mov NgatCu[2],ES ; lay dia chi doan
Mov AH, 25

Mov DX,offset Prog ; Dat vector ngat moi, tro vao PROG
Int 21h

Load Prog ENDP

Sau d6, mdi lan ngét ban phim dugc kich hoat thi chuong trinh PROG cua ta sé dugc thuc
hién. TAt nhién sau khi thuc hién chuong trinh PROG nay thi ta phai dat dat lai diac chi cua
vector ngat ban phim.

Buwdc 2: Lam cho chwong trinh & lai thwong tra
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C6 thé 1am cho chuong trinh ¢ lai thuong tru béng cach st dung INT 27H hodc dich vu
31H cua INT 21H. Trong phan nay ta chi xem xét viéc st dung INT 27H.

No6i chung tat ca cac chuong trinh thuong tra déu tu nap ns vao bo nhd sau do tu loai bod
phf?m “duoi” cia minh- d6 1a doan ma thyc hién nap chuong trinh vao by nhé hay con dugc goi la
phan tam tri. Dudi ddy 1a khung cta chwong trinh thuong trii bang cach chin ngit.

MODEL Tiny

.CODE

Org 100h
Jmp Load Prog
; vung dr liéu
PROG PROC
; cac lénh cua chuong trinh dugc viét & day

PROG ENDP

Load PROG PROC
; cédc lénh cua phadn thudng tru cua chuong trinh duoc viét &
day
Mov, DX, offset Load Prog
Int 21h
Load PROG ENDP
b. Chuong trinh con phuc vu ngit
Vé co ban chuong trinh con phuc vu ngat (dé cho ngan gon ta goi 1a chuwong trinh ngif)
gidng nhu mot chuong trinh dang COM ma ta d tim hiéu tir cac phan truéc. Tuy nhién, c6 mot sb
diém luu y khi ta mudn viét mot chuong trinh con phuc vu ngét do la:
- Bao vé cac thong tin trang thai va khoi phuc lai khi két thic chuwong trinh ngat
- Lénh cubi cing ctia chuong trinh ngat 14 1énh IRET
Do viy, dudi ddy 1a “khung” ctia mot chuong trinh ngit, nd dugc sir dung khi viét mot
chuong trinh ngat.
MODEL Tiny
.CODE
Org 100h
; vung d@t liéu
SohieuNgat EQU 9h
NgatCu DW 2 DUP(0); luu dia chi ngat cu
Jmp Load Prog
Start:
TenCTN PROC
Push AX
Push BX
Push CX
Push DX
Push DI
Push SI
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Push DS
Push ES
; Than chuong trinh thuong tru
Pop ES
Pop DS
Pop SI
Pop DI
Pop DX
Pop CX
Pop BX
Pop AX
IRET
TenCTN ENDP
Load Prog PROC
Mov AH, 35
Mov AL, SohieuNgat
Int 21h
Mov NgatCu,BX ; lay dia chi 1lech
Mov NgatCul[2],ES ; lay dia chi doan
Mov AH, 25
Mov DX,offset TenCTN ; vao PROG
Int 21h
Exit:
Mov DX,offset Load Prog ; gi®t lai cho thuong tru
Int 27h
Load Prog ENDP
End Start

3.5 TOM TAT

Chuong nay di trinh bay vé cc cong cu lap trinh hd tro 13p trinh bang hop ngit. Ta da tim
hiéu vé& bo g& réi Debug-mot cong cu quan trong dé giup ngudi lap trinh hé théng g 18i cho
chuong trinh. Trong phan Debug ta dd dé cap hai van dé chu yéu: cach sir dung trinh tién ich
Debug va tim hiéu cac 1énh do Debug cung cép. Tiép dén 1a tim hiéu mot chwong trinh mé phong
cho bo xtr Iy 8086 13 Emu8086. Chuong trinh mé phong nay khong nhitng cung cdp cho nguoi
hoc cac co ché xir 1y 1énh, céc trang thai trong qua trinh thuc hi€én mot chuong trinh...ma con
cung cp cho ngudi hoc 1ap trinh hé théng mot méi trudng phat trién cac chwong trinh hop ngir
don gian va 52 chwong trinh mau theo nhiéu dang khéac nhau.

Phan két ndi chuong trinh hop ngit voi cac ngdn ngit bac cao ta di sdu vao tim hiéu co ché
két ndi gitra C va hop ngir va cac van dé lién quan. Trén thyc té viéc két hop ca hai ngon ngit C va
hop ngit dé phat trién cac chuwong trinh hé thong 1a rat thong dung. Ngoai ra, ta ciing tham khao co
ché két hop tuong ty giita hop ngx va Pascal.
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Cubi cung ta da tim hiéu vé chuong trinh ngét va chuong trinh thudng tra. Cac dich vy cia
BIOS va DOS. Trong d6 ta da tim hi€u ky vé hai dich vu dién hinh la: phuc vu cho man hinh va
ban phim. Cuoi cung ta tim hi€u vé co che hoat dong va céach thuc viét mot chuong trinh thuong
tra va chuong trinh con phuc vu ngat.

3.6 BAI TAP
3.6.1 Cau héi tric nghiém
1. Bé so sanh ndi dung cua hai ving nh¢, ta ding 1énh nao dudi day ciia Debug
A. Lénh A
B. Lénh C
C. Lénh D
D. Lénh E
2. Pé cho thyc hién mét chwong trinh , ta dung 1énh nao duéi diy ciia Debug
A.Lénh G
B.Lénh L
C.Lénh T
D. Lénh P
3. Phat biéu nao dudi ddy dang va day du nhit vé chuong trinh mé phong Emu8086.
A. Lamot hé soan thao chuong trinh
B. HJ tro cho ngudi lap trinh viét cac chuong trinh con va Macro
C. Mo phong qua trinh thuc hién chuong trinh
D. Cung cdp mdi truong cho nguoi 1ap trinh viét cac chwong trinh hop ngit va Mo
phéng qua trinh thyc hién chuong trinh

4. Phét biéu nao sau day la dung nhét cho viéc két hop giita hop ngir va C bang cach st
dung inline assembly:

A. inline assembly chi chira cac Iénh MOV, INC, DEC, ADD,SUB

B. Céc lénh inline assembly duoc viét cing vdi cac 1énh C trong file chwong trinh C

C. Céac lénh inline assembly duoc viét cling v6i cac 1énh C trong file chuwong trinh hop
ngir.

D. Trong ciing mdt chuong trinh C, cac inline assembly phai duoc viét tach biét voi cac
1énh cua C.

5. Phat biéu nao sau day la ding nhat cho viéc két hop gitta hop ngtr va C b?mg cach su

dung viét tach biét module hgp ngir va C:
A. Trong cac module C chi chira cac 1énh C.
B. Trong module hgp ngit khong thé goi duogc cac ham viét tir C
C. Trong module C c6 thé goi cic ham tir module hop ngit va trong module hop ngir
cling c6 thé goi cac ham tir module C.

D. Cac module C va hop nglt duoc dich va thyc hién doc 1ap voi nhau.
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6. Phat biéu nao sau ddy 1a sai ddi v6i viéc twong thich kiéu gitta module hop ngit va
module C:
A. Kiéu unsigned char cua C khong twong thich véi kiéu byte ciia hop ngit.
B. Kiéu char ciia C khong twong thich véi kiéu word cta hop ngit
C. Kiéu short cua C twong thich v&i kiéu word ctia hop ngir
D. Kiéu far * cia C tuong thich véi kiéu dword cua hop ngit.
7. Phat biéu nao sau ddy 13 sai ddi véi kiéu gia tri tra lai cia ham va noi dat gid tri tra lai
trong module hop ngir:
A. Kiéu gia tri unsigned long dugc dit vao DX:AX.
B. Kiéu gia tri enum duoc dat vao AX
C. Kiéu gia tri float dugc dat vao dinh ngin xép 8087 thanh ghi ST(0)
D. Kiéu gia trj unsigned long duoc dit vao AX
8. Khi mot ngét duoc dap ung yéu cAu, céc 1énh s& duge thuc hién theo thire tu sau:
A. PUSHF, CLI, PUSH CS, PUSH IP.
B. PUSH IP, PUSH CS, PUSH IP, CLL,.
C. PUSH CS, PUSH IP, CLI, PUSHF .
D. CLI, PUSH CS, PUSH IP, PUSHF
9. Phat biéu nao sau day 1a dung nhat dbi chuong trinh thuong tra:
A. C06 thé viét chuong trinh thuong tra sir dung khung ctia chuong trinh .EXE.
B. Hb tro kha ning kich hoat va nam lai bd nhé sau khi chay xong.
C. Pugc kich hoat boi mot to hgp phim nong (hot-key).
D. Hoat dong giéng nhu céc chuong trinh binh thudng khac.
10. Phat biéu nao sau ddy 1a dung nhat ddi chwong trinh thuong tri:
A. Ving nhd cip phét cho chuong trinh thuong tra khong duogc giai phong dé cap phat
cho chuong trinh khac khi né thuc hién xong .
B. Vung nhé cép phat cho chuong trinh thudng tra duoc giai phong dé cap phat cho
chuong trinh khéc khi n6 thuc hién xong
C. Khi thyc hién 1an dau tién n6 khong can chuong trinh tai (program loader) tai vao
vung nh¢ cap phat cho no.
D. Mdi lan thyc hién chuong trinh thuong tri sé& duoc tai vao ving nhd duge cap phat
cho no.
3.6.2 Bai tap
1. Dung trinh tién ich Debug dé chay va g& 16i chwong trinh vi du 1 phan 2.4
2. Viét chuong trinh nhap vao mét sé nguyén N (0<N<256), hdy in ra N dudi cac dang:
thap phan, nhi phan va hexa. Y¢&u cau chuong trinh dugc t6 chirc nhu sau:
a. Dung inline-assembly va C
b. Viét tach biét module C va hop ngit
c. Viét tach biét module Pascal va hop ngit
114

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 3: Cac cong cu hd trg

3. Viét chuong trinh nhap vao tir phan phim hai sé nguyén duong (0<x,y<256), hdy tinh
tong hi¢u, tich thuong ctia chung roi in ra man hinh. Yéu cau chuong trinh dugc t6 chirc nhu sau:

a. Dung inline-assembly va C

b. Viét tach biét module C va hop ngit

4. Lap chuong trinh thyc hién nhi€ém vu copy mot file c6 kich thude tuy y. Tén file nguén
va dich nhan vao tir ban phim. Thong bao 18i ra man hinh. Yéu ciu chwong trinh dugc t6 chic
nhu sau:

a. Dung inline-assembly va C

b. Viét tach biét module C va hop ngit
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CHUONG 4: LAP TRINH PHOI GHEP

Phan nay ta s& tim hiéu vé truyén tin ndi tiép va lap trinh phdi ghép véi cac thiét bi UART
8250A, ban phim, man hinh va mot cong cu hd trg nguoi lap trinh hé théng trén windows-
RadASM.

4.1 TRUYEN THONG TIN NOI TIEP VOI BO PIEU HQOP UART

Viéc truyén thong tin giita cac thanh phan nim gin nhau nhu cic b phan cta mot hé vi xir
ly dia ctng, man hinh, CPU...c6 thé thyc hién thong qua bus song song md rong hoic qua cac
mach phdi ghép song song. Trong d6 mot nhom bit (8, 16 , 32 hodc 64) duoc truyen tir bo phan
nay sang bd phan khéc trén 1 tap cac dudng truyén tin hiéu cap. Nguoe lai, trong trudng hop phai
truyén tin hiéu giita cac ddi tuong ¢ xa nhau thi khong thé dung nhiéu day tin hiéu dong thoi vi Iy
do kinh té. Phuong thirc truyén tin ndi tiép phu hop véi yéu cau thuc té nay. Trong phuong thirc
truyén tin ndi tiép thi & dau phat, dir liéu dudi dang song song dugc chuyén thanh di liéu dang nbi
tiép, tin hiéu ndi tiép sau d6 duogc truyén di lién tiép theo timg bit trén mot dudong diy dén dau thu.
Tai dau thu, tin hiéu ndi tiép s& duoc bién ddi nguoc lai thanh dang song song dé truyén cho cac
thanh phan dung gan nhau.

4.1.1 Co ban vé truyén tin noi tiép

C6 hai kiéu truyén thong ndi tiép: ddng bo va di bo. Trong phuong thirc dong bo thi dit lidu
dugc truyén di theo timg ban tin (mot doan van ban) véi mot tdc do xac dinh. Thy theo giao thirc
truyén thong ma mdi ban tin truyén di c6 cac cdu trac khac nhau. Chang han, néu ding giao thic
truyén thong tin hé 2 dong bo (BISYNC: Binary Synchronous Communication Protocol) thi ciu
trac mot ban tin nhu sau:

SYN SYN SOH HEADER | STX TEXT | ETX BCC
Ki tu|Ki tu|Bat phan Bit dau | Phan Két Ki tu
dong dong dau header phan ndi thic kiém
bd bd phan ndi dung phan tra
header dung ban tin | N1 khoi
dung

Nguoc lai, trong phuong thiic truyén khong dong b, dit liéu dugc truyén di theo timg ki
tir. Ki tir can truyén di dugc gan thém bit danh déu ¢ dau dé danh dau bat dau ki tw. 1 hodc 2 bit
cuoi cung dé danh dau két thuc ki tw. Vi mdi ki ty dugc nhan dang riéng biét nén nd cod thé
truyén di bt cir khi nao. Dudi ddy 1a cdu triic cia mot khung truyén (frame) theo phuong phap
khong dong bo.
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Start

DO

D1

D2 D3 D4 D5 D6 Parity | Stop

Ma ki ty can truyén

Stop

Tuy theo loai ma ta sir dung dé ma hoa ki tu (baudot, ASCII, EBCDIC) ma d6 dai cho

mi ki tu c6 thé 1a 5,6,7,8 bit. Tuy theo h¢ thong struyén tin, bén cach cac bit ma dir li€u con

c6 thé co bit parity ding dé kiém tra 15i khi truyén.

Viéc truyén tin di b dugc thuc hién nho mot UART (Universal Asynchronous Receiver

Transmitter) & dau phat va mot UART & dau thu. Khi c6 ki tu phat, mach 8251A s€ tao ra
khung cho ki ty bang cach thém vao cic bit start, parity va stop, rdi giri lién tiép timg bit ra
dudng truyén. Bén phia thu, mot mach 8251A khac s& nhan ki tir, thao bo khung truyén, kiém

tra parity, r0i chuyén sang dang song song dé CPU doc.

4.1.2 Cac thanh ghi cia UART 8250A/16450

Mach 8250A 1a mdt mach thu phat di b van nang (UART) dugc su dung rat phé bién dé
phdi ghép véi cong thong tin nbi tiép nhu cong COM theo chuan RS 232C. Dudi ddy ta tim hiéu
vé cac thanh ghi bén trong cia UART 8250A.

Duéi day 1a bang liét ké t6 hop chan tin hiéu c6 thé chon racic thanh ghi bén trong cua

UART 8250A.
DLA | A2 | A1 | A0 Chon ra thanh ghi
0 0 |0 0 Thanh ghi dém thu (RBR), thanh ghi gitt phat (THR)
0 0 |0 1 Thanh ghi cho phép tao yéu cau ngit (IER)
1 0 |0 0 Thanh ghi cho s6 chia phan thap (LSB)
1 0 0 1 Thanh ghi cho s6 chia phan cao (MSB)
X 0 1 0 Thanh ghi nhan dang ngudn gdc yéu cau ngat (HR)
X 0 |1 |1 | Thanh ghidiéukhién duong truyén (LCR)
X 1 |0 |0 | Thanh ghidiéukhién modem (MCR)
X 1 0 1 Thanh ghi trang thai duong day (LSR)
X 1 1 0 Thanh ghi trang thai modem (MSR)
X 1 1 1 Thanh ghi nhap

Thanh ghi diéu khién duong truyén (Line Control Register)

Thanh ghi nay con c6 tén khac 13 thanh ghi dinh khuon dang dit liéu vi né quyét dinh khuon

dang dit liéu trén duong truyén. CAu tric cia thanh ghi LCR duoc biéu dién nhu sau:
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D7 D6 D5 D4 D3 D2 Dl

DO

DLAB | SBCB | SP EPS PEN | STB WLSI

WLS1

Bit D7 (DLAB): Bit truy nhap s6 chia
1: truy nhap s chia
0: truy nhap IER,THR va RBR

Bit D6 (SBCB): Bit diéu khién gian doan
1: budc Seue =0
0: khong hoat dong
Bit D5 (SP): bao parity
1: parity chin
0: khong hoat dong
Bit D4 (ESP): chon tao/kiém tra parity chin
1: parity chin
0: parity 1¢
Bit D3 (PEN): cho phép tao/kiém tra parity
1: cho phép
0: cam
Bit D2 (STB): s bit stop
1: 1,5 hodc 2 bit
0: 1bit
Bit D1, DO (WLS1, WLS0): Chon d06 dai tur
00: 5 bit
01: 6 bit
10: 7 bit
11: 8 bit
Thanh ghi dém giit phat (Transmitter Holding Register- THR)

Ky tu can phat di phai dugc ghi tir CPU vao thanh ghi nay trong khi bit DLAB=0. Sau d6
khi tmyén 8250A léy ki tu tir day, dong khung cho n6 nhu da dinh va dua tung bit ra chan Sy

Thanh ghi dém thu (Receiver Buffer Register- RBR)

Khi 8250A nhan dugc mdt ky ty qua chan S;, , né thdo bé khung truyén cho ki ty va gitra ki
tu tai thanh ghi dém thu dé chd CPU doc vao. CPU chi doc duge ki tu trong thanh ghi nay khi bit
DLAB=0.

Thanh ghi cho phép tao yéu ciu ngit (Interrupt Enable Register- IER)

Thanh ghi nay dung dé cho phép/ cAm cac nguyén nhan giy ra ngit rkhac nhau. Trong khi
mach 8250A hoat dong co thé tac dong duoctsi CPU thong qua chan INTRPT ciia UART. Mbi bit
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trong cac bit D3,D2,D1,D0 & muc cao cho phép céc hién tugng twong ung voi bit do duge dua ra
yéu cau ngit dbi voi CPU.

Duéi ddy 1a cu tric ctia thanh ghi cho phép tao yéu cau ngit.

D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 0 MODEM | RLINE | TXEMPTY | RxRDY

- Bit D3 (MODEM) = 1: cho phép céc thay ddi trang thai ciia modem gay ra ngit.
- Bit D2 (RLINE) = 1: cho phép céc tin hiéu trang thai duong truyén thu giy ra ngat.
- Bit DI (TxEMPTY) = 1: cho phép giy ra ngat khi dém giir phat rong.
- Bit DO (RxRDY) = 1: ho phép giy ra ngit khi dém thu day..
Thanh ghi nhan dang ngudn yéu ciu ngat (Interrupt Identification Register- IIR)

Thanh ghi nhan dang ngit (chi dé doc ra) chira ma mirc uu tién cao nhét cta yéu cau ngat
tai chan INTRPT cua 8250A dang cho phuc vu. Do vay khi can xtr Iy cac yéu cau ngat theo kicu
tham do, CPU can doc bit ID, cua thanh ghi nay de biét 1a c6 yéu cau ngat va kiém tra cac bit
ID,- ID; dé xac dinh dugc nguon goc cua yéu cau ngat.

M&i 1an UART duoc reset thi chi o yéu cu ngat & muc uu tién sd 1 s& duge phuc vu. Piéu
nay co6 the thay do6i bang cach dung mat na che di cac yéu cau ngat nao do bang cach ghi vao
thanh ghi IER cac bit thich hop.

Duéi day 1a cAu triic cta thanh ghi nhan dang ngudn yéu ciu ngit.

D7 D6 D5 D4 D3 D2 DI DO

0 0 0 0 0 ID, ID, 1Dy

- Bit D2, D1 (ID,, ID;): mi hoa cic yéu cau ngit c6 muc wu tién cao nhat dang chd dugc
phuc vu.
- Bit DO (IDy) = 0: c6 yéu cau ngit
= 1: khong co.
Thanh ghi diéu khién modem (Modem Control Register- MCR)
Day 1a thanh ghi diéu khién cac tin hiéu ra cia modem thong qua viéc diéu khién céc tin
hiéu tai chan DTR va RTS ctia manh UART.

Céu triic cua thanh ghi diéu khién modem nhu sau:

D7 D6 D5 D4 D3 D2 Dl DO

0 0 0 LOOP | OUT2 | OUT1 |RTS DTR
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- Bit D4 (LOOP) = 1: Néi vong cuc bd
=0: binh thuong.
- Bit D3, D2 (OUT2, OUTI) = 1: dua OUTi=1

=0: dua OUTi=0.
- Bit DI (RTS) = 1: dua RTS=1
= (: dua RTS=0.
- Bit DO (DTR) = 1: dua RTS=1
=0: dua RTS=0.

Khi thiét 14p DO=DTR=1 ta c6 thé diéu khién tin hiéu tai chan DTR ctia mach 8250A dat
muec tich cuc thap dé bao UART san sang lam vigc.

Tuong tu, DI=RTS=I ta co thé diéu khién tin hiéu tai chan RTS ctia mach 8250A dat mirc
tich cuc thap dé bao UART san sang truyén phat ky tu.

Ngoai ra, ta c6 thé diéu khién dugc cac diu ra phu OUT1 va OUT2. Béng cac bit
D2=0OUTI1=1 va D3=0UT2=1 dé di€u khién tin hiéu tai cdc cha nay sao cho OUTI=I va
ouT2=1.

Bit D4=1 cho phép diéu khién mach 8250A lam viéc & ché d6 ndi vong cuc b dé kiém
tra chtrc nang cia UART.

Khi D4=1 thi c4u hinh sau duoc thiét 1ap:

Sout =1

Sin =1: khong ni v6i bén ngoai

Céc thanh ghi dich clia phan phét v6i phan thu dugc ndi vong véi nhau

Céc chan diéu khién vao cia modem khong duoc ndi ra ngoai ma duoc ndi ¢ bén trong
mach vdi cac chan diéu khién ra cia modem..

Thanh ghi trang thai modem (Modem Status Register- MSR)

Thanh ghi nay con duge goi 1a thanh ghi trang thai vao tir cong nbi tiép RS232C vi né cho
biét trang thai hién thoi ctia cac tin hi€u diéu khién modem tir duong truyén.

Duéi day 1 ciu triic cua thanh ghi trang thai modem:

D7 D6 D5 D4 D3 D2 Dl DO

RLSD | Rl DSR CTS RLSD* | RI* DSR* | CTS*

Bit D7,D6,D5, D4 (RLSD,RI,DSR,CTS): C¢6 gia tri cac bit OUT2, OUTI1, DTR, RTS
trong MCR khi bit LOOP=I.

- BitD3 (RLSD) = 1:néucésu thay ddi cua céc tin hiéu tuong ung so voi lan doc trudc.
- Bit D2 (RI) = 1: Néu RI c6 bién ddi tir mirc thép Ién muc cao
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DAu * ding trudc cac chan tin hi¢u dé chi ra réng trong khi 8250A hoat dong, néu ¢o su
thay ddi cua cac tin hiéu do thi cac bit twong ung s€ dugc l1ap. Vi tin hi¢u RI thi d6 1a sy bién d6i
tir mirc thap 1én muc cao.

Thanh ghi trang duwong truyén (Line Status Register- LSR)

Thanh ghi trang thai dudng truyén cho ta biét duoc trang thai ctia viée truyén tin hiéu trén

dudng truyeén.

Duéi day 1a ciu triic cua thanh ghi trang thai dudng truyén:

D7 D6 D5 D4 D3 D2 Dl DO

0 TSRE | THRE | BI 812, PE OE RxDR

- Bit D6 (TSRE): thanh ghi dich phat rong.

=1: khi 1 ky tu dugc phat di, bit nay bi x6a khi c6 mot ki tu chuyén tur
THR sang TSR
- Bit D5 (THRE): thanh ghi giit phat rong.

=1: khi ky tu da duoc chuyén tir THR sang TSR, bit nay bi x6a khi
CPU @ua ki tu t&1 thanh ghi THR.

- Bit D4 (BI): ngit giy ra su gian doan khi truyén.

=1: khi tin hiéu dau vao phan thu & murc thap lau hon thoi gian danh
cho mot ky tu, bit nay bi x6a khi CPU doc thanh ghi LSR.
- Bit D3 (FE): 156i khung truyén.

=1: bao ¢c6 18i vé khung truyén, bit nay bi x6a khi CPU doc thanh ghi
LSR.
- Bit D2 (PE): 15i parity.

=1: b4o ¢6 16i parity, bit nay bi x6a khi CPU doc thanh ghi LSR.

- Bit DI (OR): 16i do nhan tin dit liéu bi ghi de.
=1: c6 hién tugng ghi d¢ do CPU chua kip doc thanh ghi d€m thu, bit
nay bi x6a khi CPU doc thanh ghi LSR.
- Bit DO (RxDR): san sang nhan dit lidu.
=1: da nhan dugc mdt ki ty va dath né trong thanh ghi dém thu
(RBR), bit nay bi x6a khi CPU doc thanh ghi RBR.
4.1.3 Lap trinh cho UART 8250A/16450
Nhu ta da biét truyén thong ndi tiép gitra hai may tinh duoc tuc hién qua cong COM va
theo chuan RS 232C. Phan nay s€ gidi thi¢u vé lap trinh truyén thong qua cac cong COM va
ngat BIOS phuc vu vao/ra cua cac cong COM.
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a. DPia chicac ccfng COM va ngcft 14h-dich vu BIOS cho céng comM
Bang dia chi cong COM:

Cong DPia chi I/0 Yéu ciu ngat
COM1 3F8-3FF IRQ 4
COM2 2F8-2FF IRQ3
CcoM3 338-33F IRQS5
COM4 238-23F IRQ 5

Céc cong COM3 va COM4 c6 thé khong can sir dung muc ngét nhu trén. Chung c6 thé st
dung cac mirc ngat IRQ2, IRQS, IRQ7 hodc IRQ9.
Duéi day ta s& tim hiéu vé cac chirc nang ciia ngit 14h —dich vu BIOS danh cho cac cong
COM.
Ham 0h:
Y nghia: Khoi tao cong COM.
Dau vao: AH=0
DX=s6 hiéu cong COM (0-3)
AL= tham s6 khéi tao trong d6 dinh dang cia AL nhu sau:

D7 D6 D5 D4 D3 D2 DI DO
Téc dg truyen (bits/gidy) Bit chdn /lé Do Do dai ma ki
000: 110 bits/ gidy x0:  khong | dai  bit | tu:

001: 150 bits/ gidy chan ¢ stop 00: 5 ki ty
010: 300 bits/ gidy 01:1¢ 0: 01: 6 ki tw
011: 600 bits/ gidy 11: chan L bit 10: 7 ki ty
100: 1200 bits/ gidy b 11: 8 ki tu

2 bit
101: 2400 bits/ gidy

110: 4800 bits/ giay
111: 9600 bits/ giay

Int 14h

Dau ra: AH = trang thai ciia cong vira khéi tao.
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Ham 1h:
Y nghia: Ghi mét ki ty ra cong COM
Pau vao: AH=1
DX=s6 hiéu cong COM (0-3)
AL=Ma ASCII cuta ki tu
Int 14h
Pau ra: AH = trang thai 15i cua cong. Bit 7=1: ¢6 15i, bit 7=0 khong c6 18i.

Ham 2h:
Y nghia: Nhan mot ki ty ra céng COM
Pau vao: AH=2
DX=s6 hiéu céng COM (0-3)
Pau ra: AL=Ma ASCII cua ki ty nhan duge. AH = trang thai 16i cua céng. Bit 7=1: ¢6
101, bit 7=0 khong c¢6 10i.

Ham 3h:
Y nghia: Poc trang thai cong COM
Dau vao: AH=3
DX=s6 hiéu cong COM (0-3)
Paura:  AH = trang thai cong COM va AL-= trang thai modem. Chi tiét nhu sau.

Dang thtrc ciia AH:
Bit 7 Lbi qua thoi gian (timeout)
Bit 6 Thanh ghi phat rong
Bit 5 Thanh ghi nhan rong
Bit 4 Cho phép ngit
Bit 3 Li khung truyén
Bit 2 Lbi parity
Bit 1 L6i duong truyén
Bit 0 Dit liéu da co trong bo dém
Dang thuc cua AL:
Bit 7 Phat hién vat mang dir li¢u (Data Carrier Detect)
Bit 6 Chi thi chuong (Ringing Indicator)
Bit 5 Sén sang thiét 1ap dit liéu (Data Set Ready)
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Bit 4 Xoa gui (Clear To Send)

Bit 3 Phat hién song mang dir li¢u Delta( Delta Data Carrier Detect)
Bit 2 Chi thi chuong & duoi (Tailing Edge Ring Indicator)

Bit 1 Sén sang thiét 1ap dir liéu Delta (Delta Data Set Ready)

Bit 0 Xoa guri Delta (Delta Data Set Ready)

b. Ldp trinh cho UART 82504
Vidy 1: Khoi tao ché d6 1am viéc cho cong COM3 véi cac thong sb: 6 bit ma ki ty truyén
, toc do truyén 2400 bits/ gidy, parity chan, mot bit stop.
Dang thtric cua AL

D7 D6 D5 D4 D3 D2 DI DO
101: 2400 bits/ gidy Bit chdn /1é Dé dai | Bé dai ma ki tu:
11: chin bit 01: 6 ki tu
stop
0: 1 bit

AL=1011 1001=B%h

Poan ma chuong trinh s& dugc viét nhu sau:
Mov AH,0 ; khdi tao
Mov DX,2 ; cbng COM3 c6é sb hiéu 2
Mov AL,B%h
Int 14h

Vi du 2: Khéi tao ché do lam viée cho céng COMI1 voi cac thong s6: 7 bit ma ki tu truyén
, tbe do truyén 4800 bits/ gidy, parity chdn, mot bit stop khong diéu khién gan doan & Soy.
Dia chi cong ctia thanh ghi diéu khién duong truyén 1 3FB (tinh tir dia chi co s6 3F8)

Gia tri ctia ctia thanh ghi diéu khién duong truyén 1a:

D7 D6 D5 D4 D3 D2 Dl DO

0 0 0 1 1 0 1 0

Gia tri nay bang 1AH

Dia chi cong ctia thanh ghi s6 chia LSB 1a 3F8 véi DLAB=1

Dia chi cong ctia thanh ghi s6 chia MSB 13 3F9 v6i DLAB=1

Gia thiét diung xung dong ho tan sé 1,8432 Mhz ¢ dau vao ciia UART va ta mudn c6 toc do

truyén 4.800 bits/gidy, ta can tinh s6 chia dé ghi gia tri s6 chia vao thanh ghi s6 chia
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S chia = 1.843200/(4.800x16)=24

Poan mi chuong trinh s& dugc viét nhu sau:
Mov AL,80 ; dua vao LCR dé& tao ra DLAB=1
Mov DX, 3FBH ; dia chi LCR
Out DX, AL
Mov AL,24 ; dua vao LSB cua sé chia
Out DX, AL
Mov AL,0 ; dua vao MSB cua sb chia
Mov DX,3F9H ; dia chi MSB cua sb chia
Out DX, AL
Mov AL, 1AH ; qui dinh khuén dang dit 1liéu
Mov DX, 3FBH ; dia chi LCR
Out DX, AL

4.2 MOT SO LAP TRINH PHOI GHEP CO BAN

Phan nay gi¢i thiéu vé mot s6 1ap trinh phbi ghép co ban véi ban phim, man hinh. Chung ta
s& sir dung nhiing chirc nang va dich vu do BIOS va DOS cung cip dé lap trinh véi cac thiét bi
nay. Chi tiét vé cac chirc niang di dugc trinh bay ¢ phan 3.4.1.

4.2.1 Lap trinh phoi ghép véi ban phim

a. Co ban vé ban phim

Trong s6 cac thiét bi thu nhan tin hiéu: ban phim, chuot, can diéu khién, but quang, man
hinh cam bién, bang v¢€ vector, thiét bi quét, may anh s6, thiét bi nhan dang anh, tiéng noi... thi
ban phim 13 mot trong nhimg thiét bi vao thong dung nhit. Ban phim bao gdm mot tap hop céc
phim ma mdi phim hoat dong nhu mot cong tic cam bién luc chuyén luc nhin thanh mét dai
luong dién. BO vi diéu khién 8042 cua may tinh va bd vi diéu khién cua ban phim lién lac voi
nhau tudn tu va dong bd qua hai dau day dan: day dir liéu va ddy dong ho. hai vi diéu khién nay
lam viéc viéc voi nhau theo nguyén tic chi/té (master/slaver) trong d6 8042 1a chu con 8048 1a to.

Khi ¢6 mot thao tac phim, ban phim phat ra mot tin hiéu dién (IRQ1) giri dén CPU. CPU s&
tam dimg cong viéc va goi ngat Int 9 doc cong ban phim (dia chi 60H) dé nhan ma Scan cua tac
d6ng phim vira xay ra. Ngoai ra, n6 s& doc c& ban phim d6 1a mot word ¢ dia chi 40:0017 dé két
hop véi ma scan sinh ra ma ASCII tuong mg véi tic dong phim & trén. Cap hai byte gdm ma
Scan va ma ASCII s€ dugc Int 9h dua vao ving dém ban phim theo tht ty ma ASCII ding trude
ma Scan. Ching nam & d6 cho tdi khi duge ngét 16h phuc vu.

Trong truong hop ngit 9h phét hién thay tir cong 60H cac ma Scan g véi to hop phim dic
biét, vi du Cltr_Alt_Del, PrintScreen, Ctrl Numlock, Ctrl Break, SysReq thi né s& hiéu day la cac
lénh khién ROM-BIOS phai thuc hién ngay chir khong luu lai céc t6 hop phim nay trong bo dém
ban phim .

- Khi gip Cltr_Alt_Del, ROM BIOS goi ngit 19h (Boot strap loader)
- Khi gip PrtScr, ROM BIOS goi ngit 5h (hard copy)
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- Khi gip Cltr Numlock, ROM BIOS thi hanh mét vong ldp vo han cho dén khi
mot phim khac duoc nhén.

- Khi gip Cltr_Break, ROM BIOS goi ngit 1Bh — két thiic chwong trinh dang thuc
hién, tra diéu khién lai cho DOS.

- Khi gip SysReq, ROM BIOS goi ngat 15h voi gia tri 8500H trong AX, khi nha
phim nay int 15h ciing duoc goi nhung véi AX=8501. Dich vu 85H cua ngat 15H
chi chira mot 1énh IRET, khong gay tac dong gi.

b. Bé dém ban phim va cdc thao tac

MJi phim trén ban phim duoc bd xtr Iy ctia ban phim gan cho mot ma Scan dic trung cho vi
tri cia phim trén ban phim va cho trang thai ctia phim (nhin, khong nhén, nhan chua nha..). Bo
dém ban phim (Keyboard buffer) 1a mdt mién nhd 16 word trong RAM. Thudc vung dit liéu cia
BIOS. Dudi day 1a mot phan ving dit liéu ciia BIOS (DTA) lién quan dén bo dém va trang thai

ban phim:

Dia chi Noi dung
40:0000-40:0006 | Dia chi cac bd phdi ghép RS232 (1-4)
40:0008-40:000F | Dia chi cac bd phdi ghép méy in (1-4)
40:0010 Co thiét bi (do ngat 11h tra lai)
40:0012 DAu hiéu kiém tra ctia nha san xuat
40:0013 Dung lugng nh¢ tinh theo don vi KB
40:0015 B0 nho cua kénh vao/ra
40:0017 Co ban phim
40:0019 Céc s6 vao bang phim alt
40:001A Vi tri Head ctia viing dém
40:001C Vi tri Tail cua ving dém
40:001E-40:003D | B6 dém ban phim

Ving dém ban phim duoe to chirc theo mot hang doi quay vong (circular queue) trong dé
thao tac doc va ghi vao bo dém la doc 1ap véi nhau, diéu nay lam cho viéc ghi tic dong phim vao
va doc ra theo kiéu ma phim (ASCII+Scan) nao dugc dua vao by dém trude thi s€ dugc léy ra
trudce.

Con tré Head luu trit dia chi danh cho thao tac doc, do6 1a vi tri s€ doc ky tu tiép theo ra khéi
bo dém ban phim. Sau mdi thao tac doc Head duoc ting 1én 1 word. Word tai dia chi 40:001A
trong vung DTA chura dia chi cia Head.

Con trd Tail luu trit dja chi s& ghi tic dong phim tiép theo vao bd dém ban phim. Sau mdi
thao tac ghi Tail dugc tang 1én 1. Word tai dia chi 40:001C chua dia chi cta Tail.

Khi ca Head va Tail ciing tré t6i word cudi cung cta bd dém va néu c6 mot tic dong phim
nita xay ra thi ca Head va Tail cing tro toi dau ving dém (40:001E)
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Ct mbdi phim dugc doc ra thi Head lai tién g?m dén Tail, khi tt ca vung dém da dugc doc
hét thi Head s& dudi kip Tail va ca hai cung tré t6i cing mot dia chi, lic d6 bd dém 14 rdng.

Khi ¢6 10i goi ngét int 9 thi chuong trinh cua ta chiém quyén diéu khién, n6 s& goi dén
chwong trinh xir 1y ngét ban phim cii dé nhan tac dong phim va dit cap byte ma ASCII va Scan
vao bo dém ban phim. Pong thdi gan cho DS dia chi doan cia vang di liéu BIOS va kiém tra
xem Tail c6 trong bd dém ban phim khong, word nam trudc Tail s& trong ing véi phim vira moi
nhan vao. Poc byte md Scan vao thanh ghi DH va byte md  ASCII vao DL. Sau d6, kiém tra
word trong DX c6 phai 13 hot-key hay khong, néu khong phai s& nhay dén két thic.

c. Phwong phdp Idp trinh ban phim va mét sé chwong trinh mau

Co hai cach lap trinh ban phim:

- Lap trinh hé thdng, truy nhap lap trinh qua céc bod vi diéu khién 8042, 8044 qua
cac cong 60H, 61H va 64H.

- Lap trinh Uing dung, dung ciac ham BIOS (int 9h, Int 16H) hodac cac ham 0Ah,
0Bh, OCh cua int 21h.

Cong 60H 14 cong A ciia 8255A va 1a noi ¢& CPU va ban phim trao doi thong tin bao gdm
cac 1énh (thudng 1a cta chuong trinh con ngét) diéu khién ban phim hodc ky tu tir ban phim vao.
D6i v6i ngudi 1ap trinh thi cdng 60H dugc coi nhur thanh ghi ma 1énh ciia ban phim.

Mai Iénh EDH la ma Iénh tat, bat dén

Vi dy 1: Viét chuong trinh tu dong bat phim CapLock (sau khi chay chuong trinh nay phim
Caplock s€ duoc bat 1én).

Ta hdy xem ciu tric ciia c& ban phim (chi tiét xem phan 3.4.1):

1: ché d6 | 1: ché @6 | 1: Num | 1: Scroll | 1: Alt bi | 1: Ctrl bi | 1: Shift | 1: Shift

Insert Cap Lock bi| Lock bi|an an trai bi 4n phai  bi
Lock 4n an an

Co ban phim 1a byte ¢ tai dia chi 40:0017 trong ving dém ban phim. Dé dén cua phim
CapLock 1a ON thi gi4 trj ctia cd ban phim duoc dat bang: 01000000 =40h. ta chi cin gan gia tri
40h vao byte c6 dia chi 40:0017 1a xong.

.MODEL Tiny

.CODE

Org 100h
Jmp Start
Start:
Mov AX,40h ; AX chtta dia chi doan dit 1iéu DTA
Mov DS, AX ; cho DS trdé tdi vung DTA
Mov BX,0017h ; DS:BX chtta dia chi cua byte chtta co
; trang thé&i ban phim
Mov byte PTR[BX] ,40h ; d&t c& ban phim bi3ng 40h
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Int 20h ; trd vé DOS
End Start
Vi du 2: Viét chuong trinh ty dong bat phim CapLock , NumLock, ScollLock (sau khi chay
chuong trinh nay phim Caplock, NumLock, ScollLock s& dwoc bat 1én). Yéu cau chuong trinh
thuc hién qua cac cong 60H, 61H va 64H.
Chuong trinh s& kiém tra trang thai nhan phim hay chua.

CAu triic cta byte diéu khién cac dén LED trén ban phim nhu sau:

Cap Num Scroll
Lock Lock Lock

bé cac dén Caplock, NumLock, ScollLock s€ dugc bat 1én thi ta phai giri gia tri 00000111
=07h ra cong 60H.
.MODEL Tiny
.CODE
Org 100h
Jmp Start
Start:
Mov AL,EDHh ; lénh t&t/bat dén
Out 60H, AL ; dua ra cbng ban phim
Kiemtra:
In AL, 64h ;Kiém tra trang thai ban phim
Test AL,02h ; Néu bd dém ban phim bing day
Jnz Kiemtra ; kiém tra lai
Mov Al,07 ; Néu bd dém trbng s& bat dén
Out 60H, AL ; dua ra mia bat dén ra cdng ban phim
Int 20h ; trd vé DOS
End Start
Vi dy 3: Viét chuong trinh cdm ban phim hoat dong. Biét rang 1énh khéa ADH 14 1énh cAm
ban phim.
Kiém tra trang thai ban phim trudc khi cam.
.MODEL Tiny
.CODE
Org 100h
Jmp Start
Start:
Kiemtra:
In AL, 64H ; doc trang thai
Test AL,02h ; Néu bd dém ban phim bing day

Jnz Kiemtra ; kiém tra lai
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Mov Al,ADh ; Néu bd dém trbng s& bat dén
Out 64H, AL ; dua ra cédm ban phim ra cbdng 64h
Int 20h ; trd vé DOS
End Start
Vi du 4: Viét chuong trinh xir Iy ban phim don gian. Chuong trinh kiém tra cac phim chit
cai va phan biét chit hoa, chir thuong.
.MODEL small
.STACK 100h
.DATA
Table db 16 dup(0)
db ‘gwertyuiop’,0,0,0,0 ; hang tren
db ‘asdfghjkl’,0,0,0,0 ; hang giua
db ‘zxcvbnm’; hang duoi
db 16 dup(0) ; wvung danh cho chu hoa
db ‘QERTYUIOP’,0,0,0,0 ; chu hoa cho hang tren
db ‘ASDFGHJKL’,0,0,0,0,0 ; chu hoa cho hang giua
db ‘ZXCVBNM’; chu hoa cho hang duoi
.CODE
Start:
Mov AX, @Data
Mov DS, AX
Cli; xoa ngat
Push DS ;
Mov AX, seg TryKB ; DS:AX tro den Checkbanphim
Mov DS, AX
Mov DX, offset TryKB ; Checkbanphim
Mov Al,9
Mov Ah,25H ; dat lai dia chi vector ngat
Int 21h
Pop DS
Sti ; cho phep ngat
bl — Chuong trinh xu ly ngat ban phim--------
TryRB*prec, ek
Push AX
Push BX
Push CX
Push DI
Push ES
; nhan ma Scan va tra loi ban phim
In Al,60h ; nhan ma Scan
Mov AH,AL ; chuyen vao AH

Push AX ; dua vao stack
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In AL,61h ; doc cong PB cua 8255A
Or AL,10000000b ; dua bit 7 len bit 1
Out 61h,AL ; dua ra cong PB
; Cho ES tro den doan du lieu
Mov AX,40H ; dua AX den cuoi bo nho
Mov ES,AX
Pop AX ; AL= ma scan
; kiem tra phim shift
Cmp Al,42 ; co nhan phim shift ko?
Jnz checkkey ; neu khong thi kiem tra tiep
Mov BL,1
Or ES:[17h],BL dat bit 1 cua byte trang thai =1
Jmp Thoat ; thoat khoi
PhimKetiep:
Test AL,10000000b; ma nha phim
Jnz Thoat
Mov BL,ES:[17h] ; neu ko doc dc trang thai phim shift
Test BL,00000011b; nhan phim shift?
Jz DoiMa ; neu ko doi lai ma
Add AL,100 ;doi ra ki tu hoa(dia chi 100 byte ke tiep)
DoiMa:
Mov BX, offset table ;
Xlat table ; doi ma scan sang ma ASCII
Cmp Al,0 ; tra ve 07
Jz Thoat
; Kiem tra do dem ban phim da day cua?
Mov BX, 1AH ; nap con tro bo dem ban phim
Mov CX,ES: [BX]
Mov DI,ES: [BX]+2
Cmp CX, 60
Jz Tieptuc
Add, CX,2
Cmp CX,DI
Jz Thoat
; Bo dem chua day, nap the ki tu wvao
Tieptuc:
Mov ES:[DI],AL
Cmp DI, 60H
Jnz Naptiep
Mov DI, 28 ; dua dia chi hien tai ve 28+2=30
Naptiep:
Add DI, 2
Mov ES: [BX],DI
; ket thuc
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Thoat:
Pop ES
Pop DI
Pop CX
Pop BX
Pop AX
Mov AL,20h ; tra lai ngat
Out 20h,AL
IRET
TryKB endp

End Start
4.2.2 Lap trinh phoi ghép véi man hinh

a. Co ban vé man hinh

B0 nhé Video

Man hinh ctia may tinh hién dai ngay nay déu sir dung bd nhé video (bo nhd man hinh) dé
chtra ndi dung hinh anh dugc hién thi va cac thong tin lién quan. Bo nhé video con dugc goi la bo
dém khung (frame buffer). Tir thé hé Pentium, bd vi xir Iy con co cong ga téc dd hoa AGP
(Accelerated Graphics Port) Cong nay cho phépbd vi xir Iy do hoa truy cép truc tiép vao bd nhé
hé théng cho cac phép tinh dd hoa nhung van c6 bd nhé video riéng dé luu trir ndi dung cac diém
anh man hinh. Phuong phép nay cho phép str dung bo nhé hé thong mém déo hon ma khong lam
anh hudng t6i tbc d6 méy tinh. Cong AGP ngay nay tré thanh chuan trong cac may tinh hién dai.

Duéi day 1a bang dung luong bé nhé video va kha ning hién thi man hinh.

Dung lugng bd | Kich thudc man hinh | Chiéu sau mau S6 mau
nhé
IMB 1024x768 8-bit 256
800x600 16-bit 65,536
2MB 1024x768 8-bit 256
800x600 16-bit 65,536
1280x1024 24-bit 16.7 million
4MB 1024x768 24-bit 16.7 million
6MB 1280x1024 24-bit 16.7 million
8MB 1600x1200 32-bit 16.7 million

Bo chuyén ddi sé/twong tw
Tin hiéu ra man hinh khong phai dang sé ma la dang tin hiéu twong tw. Tin hiéu ra phai di
qua mot bd bién d6i bo nhd tuong tw/ s6 (RAMDAC- RAM Digital Analog Converter) doc ndi
dung bd nho video rdi chuyén sang tin hiéu twong tu. Qua trinh nay ldp lai theo tan sb lam tuoi
man hinh.
B¢ xir ly Video
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Bo xir 1y video bién dich va thyc hién 1énh do hoa thanh timg diém anh cy thé dé dua ra
RAMDAC. B¢ vi xu ly video co c4u trac hoan chinh va phuc tap nhu mdt bo vi xu 1y thuc suy.
Nho ¢6 bd xir Iy video nén da giam tinh toan cho timg diém anh dé hién thi d6i voi bo xu 1y.
Thay vao dé6 CPU chi can truyén tham s cin ban ctia dbi twong can hién thi sang bo xir 1y video.
B xtr 1y video s& tinh timg diém anh can hién thi tir cdc tham sd nhan duoc, giai phong CPU khoi
nhiém vu nay.

Do hoa ba chiéu

Pé phan mém bat kip dugc voi phan cing trong qué trinh phat trién cta hién thi d hoa ba
chidu, cac hé diéu hanh cung cip mot thu vién giao dién lap trinh Gng dung (Application
Programming Interface). Gidng nhu BIOS, API cung cip cac 1énh d6 hoa chuan ra cic chuong
trinh xr 1y video thay vi lap trinh truc tiép n6. Phan mém diéu khién sé& phai bién dich tiép nhung
1énh nay sang I¢nh may.

b. Vi du vé Ldp trinh phoi ghép man hinh

Dudi day la mot s6 vi du vé 1ap trinh man hinh c6 st dung cac chic nang va dich vu do
BIOS cung cép da trinh bay & phan 3.4.1.

Vi du 1: In ra man hinh 256 ki ty ctia bang ma ASCII, mdi ki tw c6 mot thudc tinh khac
nhau trong ché do text.

.MODEL Tiny
.CODE
Org 100h
Jmp Start
Start:
Mov AL, O
Mov BL,0 ; thuoc tinh 0 voi ki tu co ma ASCII =0
Mov DL,0 ; DL= so cot, bat dau tu cot O
Mov DH,4 ; Bat dau tu hang thu 4
Mov CX, 255 ; in 256 ki tu
InTiep:
Push AX
Mov AH, 2
Int 10h ; dat vi tri con tro
Pop AX
Mov AH,9 ; in ki tu trong AL voi thuoc
; thuoc tinh trong BL
Push AX
Push CX
Mov CX,1 ; in 1 ki tu
Int 10h
Pop CX
Pop AX
Inc AL ; ki tu ke tiep
Inc BL ; thuoc tinh ke tiep
Inc DL ; sang cot ben canh
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Cmp DL,79 ; Cot cuoi cung?

Jb TiepTuc

Mov D1,0 ; xuong dong ke tiep
Inc DH

TiepTuc:

Loop InTiep
Int 20h

End Start
Vi du 2: Vé mdt hinh chit nhat trong ché d6 d6 hoa VGA
.MODEL Tiny

.CODE

Start:

Org 100h

Jmp Start

TopRow dw 100
TopCol dw 100
BotRow dw 400
BotCol dw 600

Color db 4 ; mau do

Mov AH,Oh ; thiet lap che do do hoa
Mov AL,12h ; VGA mode

Int 10h

Mov CX, BotCol

Sub CX, TopCol

Mov SI, TopRow

Mov DI, TopCol

; Ve cach tren

TopSide:

Call DrawPixel ; goi chuong trinh con ve diem anh

Side:

Call

Call

CuuDuongThanCong.com

Inc DI ;

Loop TopSide
Mov CX, BotRow
Sub CX, TopRow
Mov SI, TopRow

; Ve cach 2 canh ben

Mov DI, TopCol

DrawPixel ; goi chuong trinh con ve diem anh
Mov DI, BotCol

DrawPixel ; goi chuong trinh con ve diem anh
Inc SI

Loop Side

Mov CX, BotCol
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Sub CX, TopCol
Mov SI, BotRow
Mov DI, TopCol
; Ve cach duoi
BotSide:
Call DrawPixel ; goi chuong trinh con ve diem anh
Inc DI ;
Loop BotSide
Mov AH, 1 ; Cho 1 phim go vao
Int 21h
Mov AH, 0
Mov AL, 2
Int 10h
Int 20h
; chuong trinh con ve 1 diem anh
DrawPixel Proc
Push AX
Push CX
Push DX
Mov DX, SI
Mov CX,DI
Mov AL, Color
Mov AH, OCH
Int 10h
Pop DX
Pop CX
Pop AX
Ret
DrawPixel Endp
End Start

Vi du 3: Viét mét diém anh truc tiép vao b nhé hién thi (khong thong qua RAM).

bay la cach nhanh nhét, tuy nhién thu tuc viét vao bd nh¢ hién thi phu thudc vao loai card
diéu khién man hinh cu thé.

Chuong trinh sau dugc thyc hi¢n trong ché do dd hoa (640x200x2).

VeDiemAnh Proc Near

; DX=hang, CX= cét

; ES=B800H

; Gia st ché d6 d5 hoa da duoc khoi tao nhu sau:

; AH=0, AL=6, Int 10h

Xor BX,BX ; BX=0
SHR DX, 1 ; kiem ta xem diem anh o dong chan hay le
Add BX, 8%*1024 ; o dong chan
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TinhTiep:

Mov AX, DX

Mov CL,2

SHL
Add
Mov
Mov
SHL
Add
Mov
AND
Mov

SHR

Add,

NEG
Add
Mov
Mov

SHL

; DX =so hang

DX,CX ; DX=DX*4

DX,AX ; DX=5*DX

AX,CX

CL,4

DX,CL ; DX=DX*16

BX,DX ; BX=offset cua dong chua diem anh
DX, AX

DX,7 ; DX=DX Mod 8 = vi tri byte tren dong

CL,3 ; no chua diem anh

AX,CL; AX=AX div 8= vi tri byte tren dong
BX,AX ; [BX] la byte chua diem anh

DL

DL, 7

CL, DL

AL, 1

AL,CL

OR ES:[BX], AL

Ret

VeDiemAnh Endp

4.3 LAP TRINH HOP NGU TRONG WINDOWS

Phan nay gi6i thiéu vé& hop ngit & mirc cao (High-Level Assembly) hay HLA va cac cong cu

sir dung dé lap trinh trén windows.

4.3.1 Cong cu hd tro lap trinh hop ngir trén windows

Dudi day 1a cong cu dé hd tro ngudi lap trinh viét chuong trinh bang hop ngit bac cao
(HLA) trén windows.
Ngon ngir HLA
Thu vién chuan HLA
RadASM: méi truong phat trién ing dung cho HLA.

CuuDuongThanCong.com

B6 cong cu g& rbi OllyDbg (Olly Debugger)
Chuong trinh xtr 1y dau ra dé output ra cac file PE/COFF (nhu MASM, FASM)
Mot bo lien két (linker) co thé két ndi duogc céac file output tir bd dich.(MS link)

Mot trinh bién dich tai nguyén (resource compiler) nhu rc.exe ciia Microsoft.

M5t sb tién ich cho phép xdy dung tng dung (nhu nmake ctia Microsoft hoic

make ctia Borland)

Cac module thu vién Win32.
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4.3.2 Sir dung cong cu phat trién RadASM
Khi khoi dong, ctra s6 chinh man hinh RadASM nhu sau:

RadASM
flz Edt \View Format Project Make Tools Window Option Matro Hebp
|G DBH@ | YRR XM 4% %A RERE S ! G2 N HE

[ ha [ 4

N6 bao gdm menu chinh, mét ctra s6 danh cho céc file thudc vé mot dy an va ctra so6 thudc
tinh cua céc file/ cac doi tuong cua dy an.

Pé thuc hién tao mot Project mdi, nguoi dung vao menu File, chon new project. Khi do6
man hinh thong tin ctia project méi s€ dugc hi¢n ra nhu hinh sau:
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Project Wizard - Type & Name - .’il

—Assembler
A -

— Project Type
{* Console App

" Dialog App
" Windows &pp
" DLL

Project Name: |

Froject Descrption: |

Frojects Folder: |D:\radasmiHIa Projects

i
Template: | J

<Back | [exts Cancel I

Ngudi 1ap trinh c6 thé chon mét trong s6 cac miu ng dung cia project da c6 sin 1a mot
trong bon loai: tmg dung Console (input va output ctia chuong trinh déu hién thi trén ctra sd
console), tng dung kiéu hop thoai (chuong trinh [input va output] va ngudi ding twong tic voi
nhau qua cac hop thoai), itng dung windows thong thudng, tao cac ham dé dich ra thu vién lién
két dong (DLL)

Tiép dén, ngudi 1ap trinh dwa vao tén project, cic mo ta cua project, thu muc chira project
va template st dung cho project.

Sau khi soan xong chuong trinh thi nguoi 1ap trinh tién hanh dich, debug... r6i chay chwong
trinh. Cira s6 duéi day gitip ngudi 1ap trinh thuc hién viée do:
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Project Wizard - x|

— Make Menu
WV Buid M Run
[ Buid Al
¥ Compile RC

v Check Syntax

Compile RC: 10,0, make buid,
Assemble: {0.0.make buildall,

Link: {0.0.make compilerc,
Rur: {0.0.make syntax,
Res To OBl |0.C.make run,
Azm Module: |
< Back Finich Cancel

Tuy theo ting giai doan pht trién tmg dung Ngudi lap trinh ctia thé thyc hién cac thao tac
sau dé dich, kém tra 13i hodc thuc hién chuong trinh.

4.4 TOM TAT

Chuong nay da trinh bay vé phuong thirc truyén thong tin nbi tiép voi bo diéu hop UART
8250A. Trong phﬁn nay, ta tim hiéu va co ché truyén thong tin ndi tiép kiéu déng bo, di b, cac
thanh ghi bén trong cia UART 8250A va lap trinh cho UART 8250A. Tiép theo 1 phan lap trinh
phéi ghép cho ban phim: nguyén tac hoat dong cua ban phim, bo dém ban phim, vung dir li¢u, su
dung cac dich vu ciia BIOS dé lap trinh diéu khién ban phim thong qua mét sé vi du don gian
mang tinh minh hoa. Tuong tu, ta ciing tim hiéu vé cach lap trinh diéu khién man hinh théng qua
hai phwong phap: st dung dich vu ciia BIOS va truy nhap truc tiép vao bd nhé man hinh. Tuy
nhién, cach thir hai twong d6i khé vi né phu thudc vao loai card diéu khién man hinh va ngudi lap
trinh phai cai dat mot anh xa tir b0 nhd RAM sang bd nhd man hinh, nén cach nay dugc xem nhu
mdt sur tham khao cho ngudi 1ap trinh hé thong.

Phan cudi cung 1a phan gidi thiéu trinh hop ngit trong Windows thong qua cong cu
RadASM. Ngoai mot s6 ddi twong, chirc ning duge moi trudng phat trién cho tmg dung RadASM
cung cp doi dang cac thu vién, viée viét cac ing dung bang hop ngir trén windows ciing kha
gidng mdi truong khac. Nén tac gia khong dé cap k¥ & cudn sach nay. Day 1 phan chi mang tinh
cht gioi thiéu cho doc gia.
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4.5 BAI TAP
4.5.1 Cau héi tric nghi¢m
1. Ly do chinh cua viéc truyén thong ndi tiép giira hai ddi twong can truyén tin cho nhau 1a:
A. Truyén thong nbi tiép 1a cong nghé méi
B. Truyén thong gitra hai di twong truyén/nhan thong tin & khoang cach xa nhau.
C. Truyén thong nbi tiép 1a nhanh hon truyén thong song song
D. Truyén théng ndi tiép chinh x4c hon song song.
2. Phat biéu ndo sau ddy 1a ding nhét:
A. Truyén tin di bd truyén theo timg ki tu con truyén dong bo truyén theo nhiéu ki ty.
B. Truyén tin di bd 1a kiéu truyén tin song song con truyén dong bo 1a truyén tin ndi tiép.
C. Truyén tin ddng bd 1a truyén song song con truyén tin di bo 1a kiéu truyén tin ndi tiép
D. Cach ma hoéa ki ty trong hai kiéu truyén tin dong bo va di b ludn ludn khac nhau..
3. Thanh ghi nao duéi day quyét dinh khuon dang dir liéu khi truyén:
A. Thanh ghi trang thai modem.
B. Thanh ghi trang thai duong truyén.
C. Thanh ghi nhap
D. Thanh ghi diéu khién duong truyén..
4. Phat biéu nao sau dy la dung nhat cho mot khung truyén kiéu di bo:
A. Danh ra it nhat 12 6 bit &€ ma héa dit lidu.
B. Danh ra it nhét 1a 7 bit &é ma hoa dit li¢u.
C. C6 it nhat 1 bit Start
D. C6 it nhét 13 2 bit Stop.
5. Phat biéu nao sau ddy la diing nhat vé bit parity trong khung truyén kiéu di bo:
A. Trong mét khung truyén c6 it nhat 1 bit parity.
B Trong mot khung truyén cé thé khong cé bit parity nao.
C. Trong mot khung truyén ¢6 nhiéu nhét 2 bit parity.
D. Bit parity luu trang.thai cua khung truyén.
6. Khi nguoi dimg nhan phim Ctrl_NumLock, thi may tinh sé&:
A. Luu ma Scan cua hai phim Ctrl va NumLock vao by dém ban phim.
B Thyc hién mot vong 1ap ma khong luu lai gi vao trong vung dém ban phim.
C. Luu ma ASCII cua hai phim Ctrl va NumLock vao bd dém ban phim.
D. Luu cd ma Scan va ma ASCII cua hai phim Ctrl va NumLock vao b dém ban phim.
7. Tai mot thoi diém, bo dém ban phim c6 thé chira dugc t6i da:
A. 16 ma phim.
B 8 ma phim
C. 32 ma phim
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D. 24 ma phim

8. Néu con tro Head bang con tré Tail thi:

A. B dém ban phim day.

B C6 8 ma phim

C. C6 16 ma phim

D. Bo dém ban phim rong
4.5.2 Bai tap Lap trinh

1. Hay viét chuong trinh hop ngit tu dong bat t6 hop cac phim CapLock, Insert, NumLock

2. hdy 1ap trinh dé khoi tao ché d6 1am viéc mot mach UART 8250A cho cong COM2 véi
cac thong so:

a. 6 bit ma ki tu truyén , tc do truyén 1200 bits/ gidy, parity 1¢, hai bit stop.

b. 7 bit ma ki tu truyén , tbc d6 truyén 9600 bits/ gidy, parity chdn 1.5 bit stop.

3. Sir dung céac dich vu ngét ciia BIOS phuc vu cho man hinh (ngit 10h) trong ché do do
hoa

dé v& ra man hinh céc hinh sau:

a. Tam giac

b. Hinh vuong

c. Hinh tron

d. Hinh Parabol
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