HOC VIEN CONG NGHE BUU CHINH VIEN THONG

e CHUONE mmuP”"

DAO TAO DATHOC TU XA

LAP TRINH HE THONG
VA PIEU KHIEN THIET BI

(Diing cho sinh vién hé dao tao dai hoc tir xa)

Luu hanh ndi bd

HA NOI - 2006







LAP TRINH HE THONG
VA PIEU KHIEN THIET BI

Bién soan: THS. PHAM VAN CUONG






LO1I NOI DAU

Cuén giao tinh Lap tinh hep ngit va diéu khién thiét bi dwoc chia thanh 4 chwong . Mai
chwong bao gom cac nol dung co bén, fom tat chweng, céc cédu hol va bai tp cho mai chwerng

Chwong 1: trinh bay vé vén @& lién quan dén ba vi xir 1y 3083 - kién trae, chic ning céc
thanh phén va tip linh. Ngoai ma, | trong cac ngét dwoe sit dung phd bién tong lip trinh hé
thong- ngat 21h c@a hé diéu hanh DOS ciing dwre gicd thidu tong chwong nay.

Chuwong 2: trinh bay vé céc vén dé lién quan dén lap trinh hop ngit cach thire vidt va thue
hién mat chuong trinh, cach thirc cai dat cdc cédu tric lip trinh trong hop ngit va céc van dé Lién
quan dén chwong trinh conva macro.

Cheong 3: gioi thiu vé cong cu g& 101 debug, churong trinh mé phong Emu 8086. Lién
két chwong trmhmtbang hop ngit viri chwong trinh duwe vist bing cdc ngdn ngubac cao nhe C
va Pascal ciing duoe dé cép & chrong nay. Ngodi 1a, chuong nay co gicl thisu vé mot 56 ngét cia
BIOS phuc vu thistbi ngoai vi, chwong trinh thwomg tra va chuong trinh con ngét.

Chuong 4: Trinh bayvé lap trinh phoi ghép: lap trinh modem, ban phim va man hinh. Déng
thir chwong nay ciing giei thidu vé mot moi treomg RadASM @i phat tién cdc img dung viét
béng hop ngit trén Windows.

Do thér gian co han va kinh nghiém con han ché, cudn gido trinh 53 khong tranh khoi céc
sal sot. Tac gid bién soan rat mong nhan dwee ¥ kién dong gop hr céc dde g1a.

Moi v kifn gop v xin giti vé email - peuongentt@@yahoo com

Xin chén thanh cam on!

Hi Nai, thing 11/2006
Téc gia












Chuong 1: Gio thiéu

CHUONG 1: GIOI THIEU

1.1 CAU TRUC BOVIXU LY
Phan nay trinh bay kién tric bén trong ciia b Vi xir 1y 8088 va ba Vi xit Ly Pentium IV
1.1.1 S do kitn tric bia Vi xie Ij 8088

Execution Unit (E) Busz Interface Unit (BIL)
Cratwtal Fepiatars Acldress s (20 bits)
AH AL
CH L
SUPEE Diata s (3 i)
EF 5]
]} ca
=l E=]
h EZ Buz -
1]
IF cofktol ——
i [rternel logc
ALY dete tueil6 biks) . s
fagialete

T emporacy regicters |‘—"'

[hatraclion queus
ATTT e ET
+— contol QhbusBhita) [ | |1 |34
HE I =yatem
[ il
Flazs

-- Ztele regstars [grovps of D Flip-Flops) used to bold o transfer binary deis
-- Logic gars cinowita desigped 1o pefonn arithmetic or logical fiansions

-- Loge gate circuits desigaed 1o prorids intemal contrel to processes

a0

-- Intoerial data buageed waad 1o pas nbofmetiog, babeeed COMD Daank

Hinh 1.1: Kifn tric bin rong cia bé Vixr B 5088

B vi xir Iy 3088 dwre chia lam 2 khdi chinh- Khdi giao disn bus (BIU) va khai the hign
inh (EU).

Céac thanh phén bén trong ciia CP1J giao tiép véd nhau thong qua céc bus frong. Giita khai
giao diénbus va khai tlore huén lénh duee lién hé vol nhau thong gua hang dol di Lidu va hé tluflng
bus trong.
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1.1.2 Chikc ning cic thinh phin
1. Théinh phén didu khién Bus (Bus Control Logic)

Diéu khién céc loai tin hifu trén cdc bus bao gom: cdc tin hifu trén bus dia chi (20 bif), cdc
fin higu trén bus dit Liéu (8 bit) va cac tin huéu trén bus diéu khidn. MNgoai ra, thanh phén nay con
lam nhiém vu hi tro giao tiép gida hé thing bus frong va bus ngoai. Hé thong bus ngoai 13 hé
thing bus két noi giita cac thanh phén c@a hé vi xit Iy ved nhaw: CPU, Ba nhe trong va Thiét bi
vao/ta.

2 Hing dei linh (Prefetch Cuene)

Cliira mé linh chér dwoe xir 1y, Hang doi lénh co kich thwie 4 byte doi vai S088 va 6 byte
dbi vei 8086. S& i co diéu nayla vi hang doi lénh phéi co kich thwée co thé clir duwoe it nhat
mot lénh co di dai bat ky (dai nhat) ciia bo vi xir 1y, Ma tip lénh ciia 8086 chira cdc lénh co dd dai
tir 1-6 byte.

Hang doi lénh lam vigc theo co ¢hé FIFO (First In First Out), nghia la lénh nao duee dus
vao hang dot lénh trwoe 58 dwoe xi 1y trwoe
3 Ehéi diéu khién (Control Unit)

F-héi diéu khién 6 hai chire néng chinh: gidl mé 1énhva fao xung diéu khién = Béuvao cia
khoi difu khién la mi linh dwoc doc tir hing doi lénh va dau m I4 céc xung didu khién gin dén
cac bd phan khac nhau bén frong bo w1 ok Iy, Qua tinh nay dwoc thue hién nhe hai mach  gidi mé
lénh vé mach tao zung
4. Khéisé hoe vé logic (Arithmetic Logic Unit)

F-hoi 6 hoe va logic co chirc ning thue hién cac phép tinh toan nhor phép cong, trir . hay
cac phép logic nhw AWND, OF, NOT. Bauvao AL la hai thanh ghi fam thei chie dit liéu cia cho
phép tinh dwee liy tir bus dit lidw. Fét qui diu m cia ALY deoc dwa tri lad bus dit lidu va phin
anhvao thanh ghi cér (flag register).

5. Cae thanh ghi degn (Segment registers)
Ta hiy thir xem doan chwong tinh duge viétb%ng ngon ngit C saw

int Conglint a, int b}

{
Beturm (ath);
1]
woild maim()
{
int x=2; int y=4;
printf{"Tong: %d*, Congix,¥wh);
1

Trong chwong trinh trén co 2 phén: phan khai béo va phan lénh c@ia chwong trinh. Trong
phén lEnh co thé cé 1od goi clwrong trinh con

Wh vy dé thee hién dwee mat chwong trinh (deng EXE) thi nguiri ta cén it nhat 3 doan ba
nhe (segment). Doan danh clvia dit liéu dwee khei bao, doan clora mé chwong trinh, doan ngén

4
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xép phuc vu cho céc 1éd goi chwong trinh con. W31 doan co kich thuee 64KB . K chwong trinh
dhrore thare hiém, moi doan bo nhé nay dwere 10 bét cac thanh gha doan o la:
- Thanh ghi doan md C5 (Code Segment): tro dén doan bo nhe chim mé cia chwong
trinh
- Thanh gl doan dit lidu DS (Data Segment): trd dén doan bo nhe chira cac khai bao
cia clrong frinh.
- Thenh ghi doan ngén xép 55 (Stack Segment): 5 dén doan b nhe danh cho stack
- Ngoai ra, trong nhiéu treong hop ngued ta sit dung thém mot doan dit lidu phu ding
trong trromg hop cdc dit lisu can khai bao vuot qua kich thuée cho phép cia 1 doan
(cac khei bdo mang, file. ). Fhi do thanh ghi dosn dit lién phy ES (Extra Segment) s§
tro dén doan nay
& Céc thanh ghi con trévé chisé (pointers and index re gisters)

Cac thanh ghi con trd va chi 50 1a cac thanh ghi 16 bit. Chung thworng dwee o dia chi lEch
{offset) va két hop voi thanh ghi doan twong wmg tao thanh cép thanh ghi chia dia chi xéc dinh
ciia mé lénh, muc dit léw, hode mue dit lidn lum trong stack. Nhe vao cdp thanh ghi nay, nguwo ta
co the tinh dia chi vit Iy cu thé theo cang thire saw

Biachi vitlf = dia chi dogn *16 + dia cio léch
Do iy 1 cac thanh ghi con trd va chi sd

- Thanh ghi con t0 lénh IP (Instruction Pointer): 0 vao lénh ké Iiép gé throe the haén
ném trong doan mé do con tre C5 1o t&1. Dia chi déy da cia lénh la C5:IP.

- Thanh ghi con 19 co 5& BP (Base Pointer): trd véo mot muc dit lidn ném trong doan
ngin xép 55 Dia chi day da cia muc dit lisu la CS 1P,

- Thanh ghi con trd ngén xép SP (Stack Poinfer): td vao dinh hién thid ngdn xép ném
trong doan ngan xép 55 Dia chi day i ciia dinh ngan xép la SS.SP.

- Thanh ghi chi s6 ngudn SI (Source Index): trd vio mot muc dit lidu trong doan DS
Bia -::hiﬂﬁ}r di cia mue dit hén la D551

- Thanh ghi c]ﬁ 56 dich DI {Destination Index): 19 vao mot muc dit liéu trong doan
D5. Dia cld ddy di cae mge di liéu la DE:DI

7 Cac thanh ght de ning (Multi-purposed re gisters)

Ba xi Iy 3082 co 4 thanh ghi da néng 16 bit do 13- AKX, BX, CX va DX Cac thenh ghi nay
ciing co thé dwoye tich 1a thanh 2 nirm gom 8 bit cao (nita cao) gom bit thir 8 dén bit thir 15 va 8
bit thip (nira thap) gom cac bit thit 0 dén 7. Céc nita thanh ghi nay c6 thé dwoe sit dung mot cach
doec lap dé chira cde dit liu 8 bit. Da la céc nita thanh ghi- AH va AL, BH va BL, CHva CL, va
DHwa DL. Trong do AH, BH, CH, DH la céc wia cao con AL BL, CL, DL la cac nira thap

Ngoai chire ning “da néng”, moi thanh ghi 16 bit thwimg dwee sir dung trong cac tic vu dic
biét, giong nlur tén cia cluing:

- AX (Accumulator) thanh chira- céc két qui ciia céc phép todn thuimg dwoe hru vao
thanh ghi nay. Mgoai ra, AX con la fodn hang ncho 1 sb pheép todn nhor nhén (AKX 1a
thira £6) hode chia (AX 12 50 bi chia)
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- BX (Base) thanh ghi co s&: thuong dwoe ding dt chim céc dia chi cor g,

- CX (Count) bé dém: CX thwimg dung @ chita sd lin lip trong tnromg hop ding lénh
LOOP. Ngoai 1a, CL can chira 56 lan dich chuyén, gquay tréi, quay phéi ciia cdc toan
hang.

- DX (Data) thanh ghi dit liéw: DX thwomg dwee chim dia chd offset cia xén ki tr klu co
cac thao téc nhdpao xdu hode i xdu. DX (cung wol AX) con tham gia chim két qua
cita phép nhén céc 56 16 bit hodc lam $6 bi chia cho phép chia céc 50 16 bit. Ngoai ra,
DX con dimg d¢ clura dia chi cfia céc cong vao/a trong trwémg hop thue hisn céc linh
I hode OUT.

& Thanh ghi e (flag register)

Thanh ghi cé& 13 thanh ghi lw trit trang thai ciia CPU tai moi thed diém. Thanh ghi cér co 16
bit, trong do ¢d 7 bit du trit cho fwong lai (CPT 3088 chua dung dén cdc bit nay). Con lai @ bitva
moi hit trong tmg 1 mot cér. Két hop céc lénh nhiy cé diéu kién (conditional jump) véi cdc cir
ndy, ngwiri lap trinh dé dang hon

15

X

41312 11 1w ¢ § 7 6 5 4 3 .2 1 | 0

x | x|x OF|DF|IF|TF S8F | ZF | x |AF x (PF | x |CF

Hinh 1.2 Céu fric ciia thanh gl cr cia CP1T 8088

Céc bit dwoe danh déu x 1 céc cr chua dwoe ding dén.

- T CF(Camry Flag): c& nhe CF=1 klu co nhe hode tn co mwon ti bit co trong 56 cag
nhat (Most Significant Bat). Ngoai a, e CF=1 frong trwérng hop khi thao tac o file
hode tho muc géyra 151 nhur cac 161 tao, xoa file va tha muc

- Cé PF (Parity Flag): c&r chin 1 PF=1 khi tong so céc bit béng | trong két qua cia
phé p tinh la mat s6 chin.

- C& AF (Awxlary Cearry Flag): e nhe phe AF =1 ki co nhe tt'l:bit thir 4 sang bit thir
5 hodc co murn tibit 5 sang bit thir 4 frong biéu dién BCD ciia 1 50,

- Cé ZF (Zero Flag): cér Zero ZF=1 khi két qua tinh todn bing 0.

- Cé 5F (Sign Flag): cér dau SF=1 khi két qua tinh toan 1a mat s6 4m

- Cé TF (Trap Flag) e bay TF=1 khi CPU dang lam viéc & ché do chay timg lénh Ché
dd nay duoe sit dung can thist khi tim 151 (defect) va g& 161 (debug) chwong trinh.

- Cé IF (Interrupt enable Flag): cér cho phép ngdt IF=1, cho phép téc dong dén véu cau
ngat che dwoe (maskable intermapts).

- C% DF (Direction Flag): c& huémg DF=1 khi CPU xir Iy chudi ki tir theo thir ty tir phai
sang tral.

- Cé# OF (Overflow Flag) ¢t tran OF=1 khi két qud la mat s b hai virot 1 ngoai gici
han bifu dién danh cho no.

9 Hi théng bus trong (Internal bus system)
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Hé thing bus bén trong ciia CPU 3088 bao gom 3 loai:
- Bus difliéw 16 bit, cho phép di chuyen 2 byte dit lidw tai mot thid diém
- Bus dia chi- 20 bit, co thé dia chi hda dwee 2% bytes va vi thé khong gian dia chi nhe
ciia CPUJ 8088 la IMB.
- Bus disu khién: truyen tii céc tin hiéu diéu khién nhe RD, WR. ..
1.2 MOT 5O CHUC NANG CUA NGAT 21H
Phﬁ:"may trinh bay cac ham thong dung cia ngit 21h. Do la cde ham thao tac vaolra doi vei
ki te, chool ky ty, file, thw muc, két thic chuong frinh va f1d lal quyen dién kluen cho HE didn
hanh DOS
Ham 01: doc 1 ki tw (co hién) tir ban phim
Input: AH=01
Ontput: AL=ma ASCII cia ky fy
AL=0 néu gé vao phim chirc ning.
Ham 02: hién 1 ki tir 1én man hinh
Input:  AH=02
DL=m# ASCII ciia ky tr cén hién thi
Cutput
Ham 08: doc 1 ki fr (khdng luén) tirban phim
Inpmt: AH=08
Cutput AL= m@ ASCII cita ky tr
AL=0 néu gé vao phim chirc ning.
Ham 09: hién xau kihxkélthﬁ-: béi “$° Ién man hinh
Input: AH=00
D = dia chi offset cia xéu ki tr
Ham 0Ah: doc xédu ki ty tebéan phim
Input: AH=00
D = dia chi offset ciia ving dém chia xdu ki e
Cutput: DX = dia chi offset cia xédn ki te
Ham 39h: fao thaw muc
Imput: AH=30h
DX = dia chi offset cia tén tha mouc
Cutput
*  Néuthanh cong, the muc dwec tac 1a
*  Néu khing thanh cong, CF=1va AX=mj I5i.
Ham JAh: xoa the muc
Input: AH = 3Ah
D = cha chi offeet caa tn thw muc
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Crutput:
*  Héu thinh cong, the mue dege xoa
*  Néukhong thanh céng, CF=1va AX=mi Ioi.
Him JCh: tao file
Inpat: AH=3Ch
DX = dia chi offset cia #n file
CX = thudc tinh file
Crutput:
*  Héu thinh cong, file dwre tao ra, CF=0a A= thé file (fils handle)
*  Néukhing thanh cong, CF=1va A¥=ma loi
Thude tinh file dwee dinh nghia nhir sau
O0h- file binh thweéng (plain old file)
01k file ¢hi doc (Read Only)
D2h- file én (Hidden from searches)
D4h- file hé thong (system)
08h- thude tinh cho nhén dia.
10k thude tinkh cho thae mue con.
Him 3Dh: m file
Input: AH=3Dh
AL = mode
Crutput:
»  Néuthanh cong, file dwrc tao ra, CF=0a A= thé file (file handle)
*  Néukhong thanh cong, CF=1va A¥=ma loi.
Him JEh: dong file
Impat: AH=3Eh
BX = thé file
Crutput:
*  Néu thanh cong, file dwoc dong lai va CF=0
*  Néukhéng thanh céng, CF=1 va AX= ma Iai.
Ham 3JFh: doc tx file
Input: AH=3Fh
D5:DX = dia chi offset clia ving dém
CX = s6 byte can doc
B = thé file
Crutput:
*  Néu thanh céng, CF=0 va AX= s byte da doc dwoc
*  Néukhing thanh cong, CF=1va AX=ma loi.






