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MS PAU

Ném 1999 cuén sdch "K¥ thudt lép trinh diéu khién hé thong'
duge xudt ban dd ddp wtng duge phan nao cde yéu cdu vé khd nding thiét
lép co ché déng bé trong hoat ding cia cde déi tuong ¢6 moi triong lam
viéc rat khde nhau (dién, dién ti, co, co - dién, quang dién tiz ...) diéu
ma tride day khong thé thue hién duge bang kv thudt ¢d dién. Song
nhiéu linh vic chu chét nhu ky thudt dién t, tin hoc, vién thong, cong
nghé thong tin, ky thudt diéu khién tu dong cé nhitng bude phdt trién
vieot bdac nén mét s6' ngi dung cia cubn tai lidu cing can duoe cép nhét
kién thitc moi hodc lam sdu sdc hon ndi dung cii dé co thé phuc vu hiéu
qud hon cde ing dung trong diéu khién hé théng. Trong lén tdi bdn nay,
tuy cdu tric chuong dude git nguyén nhung ndi dung tiing chuong co
nhitng thay doéi cdn thiét, ddc biét tir chuong 1 dén chuong 6, cu thé:

Trong chuong 1 va chuong 2 di phan tich sdu sdc hon vé tai nguyén
hé théng ctia hé ditu hanh don nhiém ma cde chuong trinh hé thong
phdi biét khai thdc nhuw bdang vector ngdt, t6 chite va tai nguyén gidu
trong vieng ROMBIOS, phuong thiic truy nhdp va quan li cde dot tuong
rdt phie tap nhw RAM va cde file chay, ki thudt chdn, bdat va ddnh trdo
mdt ngdt ciia hé thong, duge trinh bay dudi dang mét chitong trinh chdn
ngdt 13H vdi day dii ede bude va phuong phdp tao gid lénh INT dé co thé
goi lai duoe ngdt 13H. Phén giao dién vdi ngoai vi ditoe bi sung thém
cdu tric SLOT PCI la dang SLOT chu yéu trong cdc may PC thé hé mdi.

Chuong 3 la mét giao dién dién hinh cia PC vdi ngoai vi la hé vi xir
li chuyén dung. Giao thite diéu khién duge xdy dung chdt ché cd ¢ phan
citng (tao card giao tiép) cd ¢ phin mém (chuong trinh diéu khién). Phén
mém duge xdy dung trén ngén ngit ASSEMBLY nén da khai thdc duge
triét dé khd ndng ctia phan cing. Didu déc biét cdn luu y ¢ ddy la khd
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ning mo phong chite ndng cia ROM ctia PC nén qud trinh diéu khién
ngoqai vi néy dién ra rdt triét dé.

Chuong 4 va 5 trinkh bay mét cdch hé thong t6 chite va phiong thie
s dung tai nguyén cua hé didu hanh da nhiégm WINDOWS . Céng cu
ldp trinh hé thing hudng déi tugng Delphi for win duwdc si dung dé thiét
lap quan hé tit ndng dén sdu vdi hé didu hanh: tiz b6 sung thuége tinh vao
tai nguyén cé san tdi viée tao ra tai nguyén mdi (component mdi) vé sdu
hon ca la diéu khién co ché ngit trén Windows. Phén hé théng duoc
trinh bay la hé da phuong tién hep (gom CDPlayer va cdu tric cdc file
multimedia théng dung) va phuong phdp t6 chive hé da phuong tién md
cho phép ghép nélt vdi cde thiét bi chudn va phi chudn khde. _

Chuong 6 trinh bay mdt hé thong truyén thong dién hinh vdi co ché
chdn ngat 14H cia hé thong. Pé lam duoe diéu do, ldn tdi bdn nay cé
phdn tich sdu co ché hang doi va cdc ham hé théng cho phép tao
DRIVER (dudi dagng mdt component mdi) lam viéc véi moi MODEM
thong qua cong COM ciia mdy tinh.

Tdc gia xin chan thanh cdim on Pgs. Ts. D6 Dic Gido (Truong Dai
hoc Khoa hoc Ty nhién thude truong Pai hoc Quée gia Ha N6i) da bo
nhiéu cong sitc dé hidu dinh cudn tai lidu nay, cdm on Nhé xudt bin
Khoa hoc Ki thugt da tao moi diéu kién thudn lgi € Idn idi ban nay
cuén sach duge dén tay ban doc. Tuy ¢6 nhidu c6 ging trong lan bién
soan ndy, song cuén sdch chdc chin khéng tranh khéi nhizng thiéu sot.
Chiing toi chan thanh mong nhdn duge y kién déng gop ctia dée gia. Thu
gop ¥ xin gui vé Nha xudt ban Khoa hoe Ky thugt 70 Trén Hiung Bao -
Ha Noi.

Téac gia



CHUONG 1
16 CHUC CHUNG CUA MAY TiNH PC

1.1. CAU TRUC CUA MAY TiNH PC

Trong k¥ thuit lap trinh hé théng thi may tinh PC hodac mang may
tinh PC déng vai trd nhu 1a phuong tién quan trong trong t8 chiie hé
théng cling nhu trong xAy dung phidn mém diéu khién hé théng d6. Nha
dé ma cac hé théng nay ¢6 tinh mém déo va théng minh trong cic thao
tac xii 1y, gia cdng va tao tin hiéu diéu khién ca theo chic ndng va ca
theo tham s6 thoi gian thyc. May tinh PC ma ban chit 14 mét hé vi xi 1y
da ning nén ngoai cac chic nang dude an dinh do co s6 san xudt ra con
¢é thé bd xung vaoe ciu hinh ciia nd rat nhiu cac thanh phan b trg, cho
phép bi&n chiing thanh cac hé théng chuyén ning phuc vu cho bai toan
thigt k& dat ra. Dé lam chi duge kha nang tng dung dé cdn, trude hét
phai 1am chit dude kién tric etia may tinh PC.

C4u tric bén trong clia may tinh PC c¢6 dang chung nhu hinh 1.1,
Céc thanh phan chu y&u duge lidt k& trong s¢ d6 nay 1a c&u hinh cd ban
ctia may tinh PC. Cac thé hé may tinh khac nhau ¢6 két cdu khae nhau,

song chite ning ctia cac thanh phan hé théng it thay déi.

1.1.1. B& x1r ly trung tam cla may tinh PC

Phan t cd ban nhit dé tao thanh bd nio cha PC la bd vi xd ly-
MICROPROCESSOR (MP). B6 vi xi1 ly MP ¢6 thé duge hiéu nhu la hé
automat hitu han 1am viée vi mot tap xéc dinh céc 18nh béing ngén ngit
may. Méi lénh ngén ngit ¢é chitc nang don gian, thuc hién mét thao tac

cu thé nén né c6 kha nang diéu khién hé théng theo tham sé thdi gian
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thuc. Cac ngdn nglt bic cao nhu BASIC, PACAL hay C ¢6 uvu diém khi
xiy dung cde phin mém chic nang 1dn va tao giao dién v4i ngudi si
dung, tuy nhién nhiing lénh cta ngén ngit bac cao trude khi thuc hién
duge trén bg vi xii 1y phai duge dich tharh mét s6 tap hgp cée 1énh ngén
ngtt may. Thi dy, phai c¢in hang tram 1¢nh ngdn ngii may méi tao ra mot
lénh co s6 cua PASCAL nhu Rectange. Cac 1énh ngdn ngit may thay déi
tiy theo loai vi xu Iy MP dung trong may tinh.

D61 véi may PC, b xit Iy trung tAm 1a céc bd vi xit 1§ 80286 (d61 véi
may AT), hodc 80386, 80486, 80586... la nhitng bd vi x ly ctia hing
INTEL- mgt trong cac hang san xudt cac chip vi x11 1y 16n nhat thé gidi..
Su phat trién quan trong nhat cla cac bd vi x Iy bit ddu tii MP 80286
trd di 14 ¢ ché né cung cip kha nang lam viée da nhiém trén cd s8 clia co

ch& quan 1y bd nhd do.

System board

MP Cop-processor Oscilator
{bé Vi xtrly) (bd dong xtt ly) {tac dao déng)
Interrupt level Rom Speaker connector
DMA Ram Keyboard connector
CMOS TIMER Battery connector
Power supply Speaker Keybaard Battery
115/230
Fixed disk driver Diskette driver Video & io Card

Slot PCI

Chip ho trg d8
hoa AGFP

Slot I1ISA

Hinh 1.1. S0 d6 khéi cia may tinh PC.
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Ché& 6 da nhiém 1a kha nang thyc hién déng thsi nhiéu chuong
trinh, nhidu thao tic. May tinh chay trén ch& d6 da nhiém bang cach
chuyén ddi phuc vu rit nhanh va lién tuc gifta cdc chuong trinh tao cam
giace 1a cac nhiém vu nay chay song song. Kha ning nay thuc hién duge
nhd cfu triic trong clia b xit 1y trung tam khi né dude té chite va cdi dat
o cAu quan 1y da nhiém dé 14 tap hop cac thanh ghi 4n, t6 chic bang cac
bd md td mang nhd, cac tham s ddc td trong cac b md ta. dac quyén
truy nhap, cd ché& kiém soat va bio vé.

Cd ché quan 1y dja chi o 1a phudng phap cho phép chuong trinh su
dung bd nhd 16n hen nhidu so véi b nhé thuc (RAM) clia may tinh.
Phin chudng trinh hoac dit liéu vugt qua dung lugng bé nhé RAM cua
may tinh duge luu & bd nhé ngoai (dia mém hoic dia ciing) va duge nap
vac RAM clla may tinh khi can thiét.

(Céng viée nay dude thue hién mdt phan nhg bd xu 1y trung tAm, mot
phAn nhd hé diéu hanh. MP 80386, 80486, 80586... 1a hién théan cua
trinh dé k¥ thujt va cong nghé hién dai. Ching ¢6 mét bg 1énh 1dn hon
so vGi 80286, chi y&u 1a cho cac chic nang ¢ ché do dia chi ao cho bd
nhé.

Céc bd vi xi1 Iy déu c6 kha nang tuong thich theo hudng phat trién
(hinh 1.2). Cac chuong trinh viét bing ngdn ngli may cho 8086 cb thé
chay trén cac bd vi xii 1y cdp cao hon. Nhung ngudc lai thi khéng hoan
toan diing. Mot chuong trinh viét chuyén cho 80586 sé& cé kha nang rat
16n va né khong chay duge trén 8088 va ca trén 80286.

1.1.2. Trudng thanh ghi da niing cla bd vi x(r ly

Trudng thanh ghi da ning cha bd vi xut 1y 1a tap hgp cac ngan nhé
khéng nim trong RAM clia may tinh, ma nam tryc tiép trong bd vi xu.
B6 vi xu 1y ¢6 thé truy nhap rat nhanh dén ching so véi thol gian truy
nhap vao RAM. B xi Iy va bd nhé RAM vé thuc chat tao thinh hai
thanh phén riéng biét cla mdt hé xd 1y tin. Khi lam viée, bo xi 1y can
phéi trao déi sé lidu véi RAM, diéu dé gay ra mot thoi gian tré nhat
dinh. Nhung néu ching ta thyc hién nhitng thao téc can thiét véi thanh
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ghi cia b vi xit 1y, sau d6 méi gii két qua ra RAM, thi s6 1an phai trao
déi vdi RAM sé giam dang ké, va do vay, téc d6 xi ¥ s&€ nhanh hon. D6
la mét trong nhiing 1y do phai td chic cae thanh ghi trong b6 vi xii ly va
dung lugng cua chung cang lén cang tét.

4 Cong suat

B VXL dién hinh cho digu khién ch& da da phuong tién: 80586 ..

80286
Bt ddu tir day bd VXL thuc sy dugc cai ché df dia chi do

80186 ‘ 80188

8086/ /

8088: diang trong may tinh XT

8085: b VXL 8 bit di€n hinh tao hé diéu khién chuyan dung

/

8080

Nam
—_
1973 74 75 76 77 78 V9 80 81 82 83 B4 85 86 &7 B8 89 90 91 92

Hinh 1.2. Sy phat trién cla he vi xif Iy INTEL 80X86

Céc thanh ghi c6 46 dai tinh theo bit 13 8, 16, 32 bit. Cac bd vi xix ly
tir 80286 trd vé trude chi ¢é cdc thanh ghi ¢é 4 dai tinh theo bit 13 8, 16,
Gia tri nhd nhat ma mét thanh ghi c6 thé nhan 14 gia tri 0, gia tri 1én
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nhit 1a 65535. T MP 80386 trg di c6 thém cac thanh ghi 32 bit. Dua
theo chic nang ma thanh ghi dam nhéan trong qua trinh thuc hién
chuong trinh, ta ¢ thé chia thanh ghi thanh 4 nhém:

¢ Cac thanh ghi da nang (AX, BX, CX, DX, SI. DI, BP)

e Cac thanh ghi quan 1y mang nhd (CS. DS, SS, ES)

» B dé€m chuong trinh hay c¢én goi 1A con tré chuong trinh (IP)

¢ Thanh ghi ¢g trang thai (F).

Vai trd cac thanh ghi da niang AX, BX, CX, va DX... ¢é tAm quan
trong 16n khi kich hoat cac ham cua DOS hay kich hoeat céc chusng trinh
con trong ROMBIOS. Théng qua cac thanh ghi nay, ta sé lénh cho hé
didu hanh thuc hién nhiing nhiém vu cdn thiét hodc dé truvén tham s&
cho cac chudng trinh con dudce got. Cac thanh ghi da ning duge dung chu
y&u trong cac thao tac sd hoe va cic thao tac viofra dé lién lac véi cac
thiét bi ngoai vi chuén eiing nhut phi chun ctaa PC,

Cac thanh ghi da nang 16 bit AX. BX, CX, DX ¢on ¢6 thé dude chia
ra thanh céc thanh ghi 8 bit (hinh 1.3)

AX AH (D15-D8) AL (D7-DO) I

Hinh 1.3. C4u tric cda thanh ghi 16 bit ctia bd vi xU Iy,

Cac thanh ghi 8 bit dugc goi la H (High = 8 bit cao) va L (Low = 8
bit thap). Thanh ghi 16 bit AX tao thanh tif hai thanh ghi 8 bit AH va
AL. Thanh ghi L chia cac bit tir 0 dén 7, thanh ghi H chiia céc bit ti 8
dén15 cua thanh ghi X, Thi dy, thanh ghi AH duge tao thanh tit cac bit
8 dén 15 va thanh ghi AL tif cac bit 0 dén 7 cGa thanh ghi AX.

Tuy nhién, ba thanh ghi AX, AH va AL khdng hoan toan déc 1ap vai
nhau. Thi du, khi bit 3 ¢Ga thanh ghi AH bi thay d8i thi tudng ing bit
11 ctia AX sé bi thay déi. ching ta khéng thé thay déi thanh ghi AH ma
giti nguyén duge AX. Nhung thanh ghi AL khéng bi thay déi khi ta thay
d61 AH, vi ching khéng chita cac bit chung nhau. Méi quan hé gitia cac
thanh ghi AX, AH va AL cling ding cho céac cap thanh ghi cua BX, CX
va DX,
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Ching ta c6 thé tinh gia tri ctia thanh ghi X dua trén gia tri cia cac
thanh ghi H va L, va ngude lai. Dé nhan duge gia tri cla X, ta nhan gia
tri cia H vdi 256 va cong véi gia tri cia L.

Chung ta minh hoa diéu d6 théng qua thi du sau: gia sit gia tri cia
CH la 10, cua CL la 118. Gia tri eta CX dudgc tinh theo ¢dng thic:
CH*256 + C], ¢d nghia la 10*256 + 118 = 2678.

Nho c6 cac thanh ghi 8 bit ma ta ¢6 thé doc théng tin tt RAM, ghi
théng tin vao RAM céc s6 lidu 8 bit khi cin. Vdi cac s liéu c6 dd dai 16n
hon 16 bit, ta phai truyén ting 16 bit mot. Vi MP 80x86 ¢6 ca céc thanh
ghi 8 bit va 16 bit, nén ta phai xac dinh trong titng trudng hop cu thé sé
lam viéc vdi s6 lidu 8 bit hay 16 bit. '

1.1.3. Xac dinh dia chi cho khéng gian nhd cia PC

Dé hiéu r6 ¥ nghia clia mét nhém cac thanh ghi khac - nhém céc
thanh ghi mang, chiing ta ciAn nhd lai lich st phat trién cia MP 80x86.
Cac bd vi xt ly cao cép (loai 18, 32 bit) khéng nhiing ¢6 tap lénh 16n hon
tap lénh cha cac vi xit 1y 8 bit (8085,6520, Z80...), ma c¢dn ¢é kha nang
vugt qua gidi han dia chi héa cua cice vi x 1y 8 bit - 64 KB. Diéu d6 1a
can thiét, bdi 1& cac bo xit ly b tap lénh 16n hon thi c6 kha nang giai
quyét cac bai toan phiic tap han, va do vay, nhat thiét phai ¢6 bo nhd 16n
hon. Nhitng ngudi thiét k& MP 8088 dat ra mdt muc tidu rat cao la.
khéng ding lai & ché chi tang gap déi kha nang dia chi hoa, ma phai dat
t61 bd nhé 1 MB, ¢é nghia la ting bd nhé 1én 16 lan.

Nhung vdn dé 14 & chd, s& lugng cac ngidn nhd ma bd x{d 1y cb thé
truy nhap duge phu thude tryc tiép vaoe kich thude ciia mét thanh ghi
d4c biét - thanh ghi dia chi. Mdi ngan nhé chi ¢ thé dude goi théng qua
mdt gia tri tudng Ung dude dat trong thanh ghi dia chi, do vay, thanh
ghi nay quyét dinh s6 lugng ngan nhé clia bd nhé. Dai véi cac bd vi xit 1y
trude 8088, thanh ghi dia chi 14 16 bit. N6 chi ¢6 thé nhan dude cic gia
tri trong khoang tir 0 dén 65535, va do vay, né khéng thé dia chi héa b
nhé 1dn hon 65536 ngidn (ngan nhé 0 cing phai duge tinh). Néu ching ta
mudn truy nhap hon 1 triéu ngan nhé, thi phai c¢6 thanh ghi dia chi kich
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thude 16n hon 16 bit. Cdn phai ¢6 20 bit dé dat duge mot ving dia chi la
1 MB (2*° bytes = 1024 KB = 1 MB). Cach giai quvét c6 vé khéng dén noi
1a phiic tap, vé nguyén tée, chi cdn thém mot thanh ghi dia chi 20 bit.

Nhung vi k¥ thuét thdi dé con chua cho phép ché tao b vi xu ly
phiic tap nhu vy, ngudi ta bude phai tim dén mét giai phap khac dé
tranh khé khan d6. Gidi phap t8i wu d6 v& nguyén tic 13 8088 khéng c6
thém mét thanh ghi dia chi ddc biét ndo, mbi khi truy nhéap bd nhé nd
s6 tao dia chi trén cd 86 cia hai thanh ghi 16 bit binh thuong, hai thanh
ghi nay t3 hop véi nhau dé tao thanh mét s6 20 bit hode 16n hon.

Mot trong hai thanh ghi nay luén luén dude tac thanh tor mét trong
s6 bon thanh ghi mang (DS, ES, CS, 88), d6 chinh 1a dia chi Segment
cua mang nhd. MP 8088 1y s8 tha hai tit mét thanh ghi khac hoéc tif
m6t ngan nhé va dé l1a dia chi Offset cia mang nhd. Tuy nhién, hai gia
tri nay khéng phai duge cong véi nhau mot cach binh thudng, vi theo
cach binh thudng thi ta khéng thé nhan dude mot s6 20 bit, ma chi mét
s6 17 bit 12 16n nhé&t, Su 16 hgp nay phic tap hon nhiéu, ddu tién thanh
ohi mang duge dich trai 4 bit (tdc 1a 1 86 hexa), dieu do tucng duong vl
viéc nhan gid tri cii cha nd v6i 16. Sau d6, gia tri dia chi tha hai duge
cong v61 dia chi 20 bit vita nhan duge bang cach trén dé tao ra 20 bit dia
chi. Pia chi offset cung cap cho ta vi tri chinh xac cua ngan nhé trong
mdt mang. Bai 1é thanh ghi offset khong thé ¢6 kich thude 16n hon 16
bit. nén mot doan ¢ kich thude 12 2'° bytes, ¢6 nghia la 64 KB.

Dia chi duge tinh tir t6 hgp ctia hai dia chi mang va offset goi la dia
chi vat 1y, né chi ra dia chi tuyét déi cua ngin nhd con ban thin dia chi
mang va dia chi offset duge goi 1a dia chi logic.

T4t nhién, mdt mang khong thé bt dau tit mét ngan nhd bat ky cua
b6 nhd, bdi 16 thanh ghi mang duge nhan véi 16 dé tao thanh dia chi
mang, hay dia chi bat ddu clia m6t méng. Do vay, dia chi bit dau cta
mét mang ludn 12 bdi s6 ctia 16. Thi dy, khong thé bat ddu mét doan tir
dia chi 22. Nguyén 1y t6 hgp dia chi mang nhé va dia chi offset d& md

ddu mét cach vidt rat dac biét dé chi ra dia chi cia mét ngén nhd nhé.
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Trude tién, nguoi ta viét dia chi mang, rdi sau diu hai chim la dia
chi offset ciia ngin nhé. Ca hai dia chi déu duge viét dudi dang s6
HEXA, méi dia chi 1a 4 s6 HEXA.

Thanh ghi SEG
dich trai 4 bit

Thanh ghi
Offset giif

nguyén

T8 hap tao dia chi 20 bit vat |@

Hinh 1.4. Minh hoa cach tinh dia chi ngin nhé tir dia chi Segment va
dia chi offset (minh hoa cho bé VXL 80286)

Thi du, dé chi ra dia chi cia mot bién trong b nhé c6 dia chi mang
1a 2000 h va dia chi offset 124 AF3h, nguoi ta viét 2000:0AF3.

Phuong phap tinh dia chi ngidn nhd cho cac bo vi xit 1y 80486,
80586... phitc tap hon nhim muc dich quan ly khong gian nhé 16n hon
nua (dat t6i 512 MB).

Nhu ching ta da néi ¢ trén, 80X86 c6 4 thanh ghi mang déng vai tro
rdt quan trong trong qua trinh thuc hién moét chuong trinh. Thanh ghi
mang ma lénh CS (Code Segment) ciing véi thanh ghi [P (Instruction
Pointer) déng vai tro thanh ghi offset xac dinh dia chi cta ngan nhd ma
d dé chia 1énh tiép theo ctia chuong trinh.

M&éi khi b vi xii ly doc xong mét 1énh, thanh ghi IP ty déng tiang lén
sao cho né chi dén mot 1énh ti€p theo cta chuong trinh. Luu y ring mot
1énh c6 thé 1a 1énh mot byte hay lénh nhiéu byte. Nhd vy ma chuong
trinh dugc thuc hién lién tuc theo titng lénh.
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Khéc vé1 thanh ghi C8, thanh ghi mang di liéu DS (Data Seunsert}
duge dung d€ tao thanh dia chi mang di liéu dé cho ho xU ly truy nhuy
dén dit liéu cta chuong trinh. Pia chi dé cong véi DS ¢b thé la noi i
cua mdt thanh ghi khae (DX, BX. 1. D).

Ving nhdé ma dia c¢hs bt diau cua no duge xie dinh bol thanh ohi
mang ngan xép 88 (Stack Segment) dude goi 1a ngan xép (Stack). No
duge dung cho nhém lénh luu trd nhing théng tin trang thai quan
trong ddi véi chuong trinh. Thi du nhu khi thue hién lénh CALL, la lenh
goi chudng trinh con, thi dia chi ma chuong trinh cdn phai tra vé vé snu
khi thye hién xong chudng trinh con, thue chit la dia chi ctia lénh nu
lénh CALL, phai duge cat g1t vao ngan xép. Khi truy nhap ngan xép. dia
chi duge tao thanh tif thanh ghi 85 vi thanh ghi SP hoac 130,

Cudi ciing 13 thanh ghi méng md rong ES (Extra Segment). Thanh
ghi nay rdt quan trong trong cac thao tac chuvén dit idu. Néu chung ta
chi ding mét thanh ghi mang (thi du DS) dé chi ra dia chi ngudn vi
dich, thi chung ta khong thé chuyén di liéu ra khoi mang do dé dén mol
viing khéc caa khong gian nhd. Dé gidai quvét vin dé nay, ngudi ta dune
mét thanh ghi dia chi nguén va mét thanh ghi khae dé chi ra dia el
dich, hai thanh ghi diang cho céng viée nay thusng 1a DS va ES. Khis
thyc hién lénh chuyén di liéu. ndi dung clia thanh ghi DI hode 81 duoe
cdng véi ndl dung cua thanh ghi ES.

Hinh 1.5 cho thdy, cac mang duge xic dinh bdi cac thanh ghi mane
6 thé chéng 18n nhau mét phan, chéng nhau hoan toan. hoiie nam trony
cac vang khéng giao nhau cua bé nhd. Boi 18 ching ta thutng khone
dung hét ca mang 64 KB dé luu gid di liéu hay ma 1¢nh. nén kha nine
thd nhAt trong ba kha nang trén 1a rat thuce t6. bdi vi né cho phép dat dit
liéu (thanh ghi DS) ngay sau vung lénh (thanh ghi C8), va nhu vav bo
nhd duge tiét kiém rat nhiéu.

Thanh ghi quan trong cudl cing d8i véi ching ta 1a thanh ehi ¢
Céc bit ctia thanh ghi cd thong bao trang thai ela bo xi Iy sau mdi Iin
thyc hign mét 1énh assembler. Thi dy, khi thye hién mot léuh $6 hoe i

két qua 1a Am thi es ddu S (Sign) 3¢ thiét 1ap trang thai 1. 5 nhé ¢

2-KIT.Fm
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(Carry) sé thiét lap 1 néu phép cong hai s& 8 bit cho két qua 14 mot s6
16n hon sc chita caa thanh ghi 8 bit.

Bo xu ly khéng st dung hét 16 bit ciia thanh ghi ¢d. Cac bit khéng
st dung thuong nhan gié tri 0. _

Céc chuong trinh thi du minh hoa viéc st dung cac ham cua BIOS,
DOS sé gitp ching ta sang to van dé dude néu d trén.

[ Cac mang rdi nhau E Cac mang chéng nhau

ES:FFFF 5
g ES:FFFF —p
ES:0000
CS:FFFF
CS:FFFF e e B
CS:0000
E£S:0000
SS:FFFF '- C$:0000
$5:0000 e FEy W
DS: FFFF ' '
DS: FFFF
DS: 0000 $5:0000

DS: 0000 —*
Hinh 1.5. Cac mang chéng va khéng chéng I&én nhau

1.1.4. Cac chipIC bé trg cho bd x{f ly trung tam

Miec du bd vi xit 1y 1a bd ndo cia may tinh PC va la chip IC théng
minh nhat cia mot hé théng, né ciing khong thé giam sat tdt ca cac hoat
dong ctia mdt hé phiic tap nhu may tinh PC. Béi vdy ma ngudi ta phai

2- KTLT tros
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b trg thém cho bé vi xi 1y m6t s6 chip IC chuyén dung (Support Chips).
Ching cho phép giam nhe mét phan eéng viée cta bd vi xi ly va cho
phép né tap trung vio cbng viée chinh 13 viée thye hién chudng trinh
Cac chip nay dude ding trong viée lién lac va diéu khién cac thiét bj
ngoai vi nhu 8 dia hay man hinh.

Mot s6 trong s6 cac chip d6 c6 thé duge goi thong qua hai 1énh IN,
OUT, va nho vay, ching c6 thé dugc lap trinh hodc dat lai cAu hinh. Bai
1& viéc lap trinh hé théng khong don gidn, nén trudc khi Ixdy dung
chuong trinh diéu khién hé théng phai nghién cud, tim hiéu k¥ cdu tric
va hoat dong cua cac d6i tugng chap hanh. Sau day 1a cac chip b8 trg
chinh cho bd vi xti ly.

IRQO-ra clia déng hé 0.
IRQ1-KBD (output bufer full),
IRQ8-ngét thdi gian thuc.
IRQ9-dinh huéng lai int Oah
IRQ10-ngét chua diing.
IRQ11-ngét chua diing
IRQ12-ngét chua dung.
IRQ18-ddng x ly.
IRQ14-ngét 8 dia ciing.
IRQ15- ngét chua diing.
IRQ3-com2
IRQ4-com1
IRQ5-c8ng song song 2
IRQ6- ngét & dia mém.
IRQ7-. ¢8ng song song 1

8259 Master

8259 Slave

Hinh 1.6. Mb ta chic nang clia cac ddu ngét cing

o B0 diéu khién ché do truy nhdp truc tiép DMA (8237 DMAC)

Tén goi cua chip nay (Direct Memory Access Controller) 14 dua trén
tinh chét doc va ghi s8 lidu tryc ti€p vio RAM khéng qua bd vi xi 1y.
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Khé nang nay dac biét duge ding dé vaoira théng tin véi dia trén 6 dia,
I3 ¢ong viée tuong 461 cham. Bang cach dé, ngudi ta cd thé giam nhe

conyg viee cho bd vi xU ly va tang tée do thye hién chudng trinh.

o B diéu khién co ché ngdt (8259)

('ac tin hiéu ngit cho phép cac ddi tugng khac nhau ctia hé théng
véu cdu bo x0 Iy trung tAm tam ding coéng viéc cta minh dé phuc vu
ching. Vi ¢6 nhidu ngit (d€n tit cac thanh phan khac nhau cua hé
théng) ¢6 thé xuft hién ddng thdi cing mét lde, nén trude tidn, ching
cin phai dude chuvén dén bd didu khién ngit, va sau d6, bd didu khién
ngat mdi chuyén chitng dén bd x 1y trung tdm. D& thuc hién cong vide
niv. bé diéu khién ngdt gan cho mdi yéu cdu ngit mdt miic uu tién dua
vao chie niang chinh ca yéu ciu ngit, va né chuyén cho bd xu Iy yéu
CAG nEAt of mite U tién cao nhat. '

Ba vi xi 1y 80X86 ¢6 ddu ngdt NMT 1a d4u ngit khdng che duge va
eo hud chip 8259 (theo ed ch& Master - Slave) tao 16 mic ngét theo thi
s uu tien khae nhau. Hinh 1.6 mbd ta chiic nang caa cac dau ngat nay.
(e danu ngat TRQ duge néi véi cae ngudn gay ngat nhut md ta trén hinh
| ¢, dd A eie ghép ndl cing khong thé thay d6i. Song mot s6 dau ngat
npa 1RO1O. TRQ1, 1RQ12, TRQ15 chua dude may tinh st dung nén
noudt e Lrinh 06 the 1in dung cdc chin ngdt cing nay dé ndi ghép vai
ene tnét bi ngoal vi riéng mién 1a tao dude cac vector ngat tudng dng

cho chiing trong bang vector ngat cta hé théng.

e Bo ghép noi thiet bi ngoai vi - cong vaolra co ldp trinh (8255)

136 «hép ndi thiét bi ngoai vi thuc chét 1a céng vao/ra duge didu
Khién bang clhudng winh, N6 thist 1ap lién lac gidta bd xi 1y trung tam
et hiit bi ngoat vi nhu ban phim chang han. Chip 8255 ¢6 nhiéu ché
S idim vide Uit don gian dén phic tap. Cac c¢hé dd nay déu dat duge bing

chudng teinh,

o fidtao nhip CLK
NG ngusi ta goi b vi xtt 1y 12 b ndo clia may tinh, thi ¢ thé goi b

120 nhip i qua lim caa hé thong. B tao dao ddng nhip nay dao ddng véi
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tan 38 hang trdm tham chi hang nghin MHZ va né tac nhip cho b vi s
Iy va cde thanh phan khac clia hé théng hoat déng. Bdi vi khang phii
mei thanh phéin ctia hé théng déu c6 thé 1am viée & tdn sé cao nhu viy,
nén tén s§ d6 duge chia xuéng thip dé nhan dude cac tdn s phu hop vai
mdi chip IC cu thé,

» Bdiao thoi gian(8253)

B& thoi gian (timer) duge ding nhu bd d&€m hoac bo tao thoi glan.
N6 cho phép dua ra qua cac diu ra ciia né céc xung cé tan sd xac dinh va
khong déi. Tan s6 cla cae xung nay 6 thé didu khién bang chuane trinh
sa0 cho mdi dau ra sé& cung cAp mot tan sd nhat dinh ndo do. M1 diu ra
duge ndi véi mot thiét bi ngoai vi. Thi dy, mét dau ra dude ndi vai lou,
dau ra khéc duge ndi véi bd didu khién ngat. Bs diéu khién ngit s¢ khdi
déng ngat s6 8 (ngat timer) mdi khi nhan dude xung ti b that gian.

e Bé diéu khién man hinh

Linh kién chG y8u cha khdi nay 1a bé difu khién man hinh 245,
Nhiém vu cda né 1a hién thi hinh anh 1én man hinh dua vao cac dif licu
dude ddt 6 mdt vung xac dinh trong RAM ctta PC. DPé thuc hién cény vice
nay, né c¢6 ca mét loat cae thanh ghi bén trong cic thanh ghi nav dicén
khién vige hién thi hinh anh lén man hinh va ching ¢é thé lap tvinh
dudge.

s B¢ diéu khién dia

Chip nay cing khéng ndm trén bang me ma nim tén card mé riny.
N6 duge hé diéu hanh goi. va né didu khién true ti€p hoat dong e O
da. Thi du. no ¢6 thé di chuyén dau tir doc/ ght dén ranh bat ky. rd ciuny
¢6 thé doc hoac ghi di lidu 1én dia.

o SLOT - Kénh tong hop

Kénh téng hop SLOT cung cap:
Dia chi eéng IO tit 100h dén 3FF h;
Cac bit cua kénh dia chi;

Lua chon kiéu dit lidu dé trao ddi dit liéu thong tin:
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St dung cac ngit ciing;
- St dung cd ché DMA;
- St dung cd ché lam tuoi bd nhé.
- M0t s8 chite nang khac nhu dién 4p ngudn nudi ciec mic dién
ap chuén.

Nhu vay la cac nha san xudt may tinh da gianh cho nguoi st dung
mdt s6 rdnh cdm dic blét kiéu SLOT ghép cac thiét bi phan cing vao
may tinh. Ty ting muc dich st dung ma cé thé dua thém vao cac
CARD ghép néi dé md rong kha nang ctia may tinh.

o} may tinh PC thé& hé diau c6 SLOT véi @6 rong kénh dit liéu co ban
la 8 bit va tudn theo tiéu chuidn ISA (Industry Standard Architecture).
Tt may tinh AT trd di viéc bé tri chan tin hiéu trén SLOT trd nén phiic
tap hon, tiy theo tiéu chufin duge lua chon khi ché tao may tinh. Cou
tric SLOT theo nhiing tiéu chuén khac nhau cé thé ké ra nhu sau:

Ranh cdm 16 bit theo chudn ISA (Industry Standard Architecture).
- Ranh cdm PS/2 véi 16 bit theo chudn MCA (Micro Channel

Architecture).

Ranh cdm PS/2 v6i 32 bit theo chuan MCA (Micro Channel
Architecture).

Ranh cidm 32 bit theo chuidn EISA (Extended Industry Standard
Architecture).

Rianh cAdm 32 bit theo chuidn VESA VLB (VESA Local Bus
Standard).

- Ranh cdm 32 bit theo chudn PCI (Peripheral Component
Interconect - Standard).

Réanh cdm theo chuén ISA:

A31 C1

mmz

B31 D1

Hinh 1.7. SLOT ISA
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Thing thudng SLOT ¢6 62 dudng tin hiéu dung cho muc dich théng
tin véi mot Card cAdm vao. V& ¢d ban cac dudng tin hiéu nay duge chia
thanh cac dudng din tin hiéu, dudng din dia chi va dudng din diéu
khién, Bdi vi ngay ti may tinh PC/XT da sdn ¢6 cac SLOT 62 chan nay
14 SLOT c¢6 kénh di liéu 12 8 bit nén chi nhiing Card 8 bit mdi cAm dugce
vao SLOT nay. Vé sau may tinh PC/ AT (tir 80286 tro di) ra doi cé thém
mot SLOT thd hai ndm thing hang véi SLOT 8 bit ké trén va cé 36
chan. Nhu vy téng cdng Slot cha may tinh PC/AT ¢6 tat ca 98 chan.

Slot ¢6 kigu 62 chan va logi b xung 36 chan. Sd d6 chin néi cua
ching duge md ta & hinh 1.7. Cén chile ndng cua cac chén tin Liéu cho g

bang 1.1.
Bang 1.1a: 1SA SLOT chinh
Chan Chure Hudng Chéan Chire Huang
Tin hiéu nang tin hiéu tin hiéu nang Hn higu
) (2) (3) 4) (3) (6}
Al 11O CHCK | B1 GND
A2 sD7 (0] B2 RESET O
DRY

A3 sD6 10 B3 +5VDC
Ad sD5 0 B4 IRQY |
A5 SD4 e} B5 -5vDC
AB sD3 10 B6 DRQ2 !
A7 sD2 10 B7 -12vDC
A8 sSD1 @] B8 OWs |
AS 500 e} B9 +12DC

A10 /0 CH RDY | B10 GND
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; (1) (2) {3) (4} {5) (6)
I AT AEN 0 B11 -SMEMW o
| A12 SA19 o ' B12 _SMEMR o
i A13 SA18 o b 813 -IOW 10
A14 SA17 o | g JIOR 10
A15 SA16 " -DACK3 o
A16 SA15 10 816 DRQ3 |
A17 SAt4 0 B17 -DACK1 o
Ale SA13 0 B18 DRQA t
A19 SA12 0 B19 -REFRESH ©
| A2 SA11 10 B20 CLK o
e SA10 0 B21 [RQ7 1
A22 SA9 T B22 IRQS6 |
I A23 SA8 o 823 IRQS5 |
A2 SA7 0 B24 IRQA4 |
A25 SA6 0 B25 IRQ3 |
Az SAS 10 B26 -DACK2 0
A27 SAd 0 B27 TIC o
A28 SA3 0 828 BALE o
A 29 SA2 0 B20 +5VDC
A 30 SA1 o B30 6C o
A 31 SAO 0 B31 GND
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Bidng 1.1b: 1SA SLOT phu

Chan Chue Hudng I. Chan Chire Huadng
tin hiéu nang tinhigu " tn higu nang tin higu
C1 SOHE 1 b1 -MEM C315 |
c2 LA23 s} D2 -0 €816 {
C3 LAZ22 10 D3 IRQ10 |
Cc4 LAZ21 10 D4 IRCI11 |
C5 LAZ0 10 l D5 IRQ12 |
C6 LA1S 18] (B3 IRQ15 |
c7 LA18 18] I o7 IRQ14 [
c8 LATY 1C i D8 -BACKOU O
Cg -MEMR 10 oo DRQO i
c10 -MEMW 10 D10 -DACKS | | O
C11 s08 el D11 DRQS |
c12 509 18] 012 -DACKS 8]
c13 SD10 o ' D1 oras | 1|
Ct4d sD11 1O ! D14 -DACKY O
C156 s0D12 1 ". D15 DRC7 |
c16 SD13 1o . D16 +5vL T
C17 sSG14 1 D17 -MASTER
C18 sD15 1Q D1g GND

Tu cach sip x€p chéan ra, ro rang 12 98 dudng tin hidéu cta SLOT
nam ca ¢ méit han chén cing nhu mat hinh kién. Do dé cac Card cim

thém vao bao gig cling 14 nhiing Card cé cdu tnic 1a mach in hal mat.
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Béng dudi day s6 mé ta cac chan tin hiéu trén SLOT ¢tia PO TaL ¢4 che
dudng tin hiéu déu tucng thich vai infe TTL.

Tin higu Hueng 116 13
(1) (2) {3)
AQ- A19 Ra Cac bit dia chi tr AD d&n A18 duuc st dung dS danh dia

chi bé nhé va mach IO bén trong hé théng. Co 20 dudng
dia chi thém vao d6 LA 17 dén LA 23 cho phép tham
nhép t6i 16 Mb bd nhd. Tu A0 t6i A19 cho qua cdng
chuyén lén Bus hé théng khi "ALE " & muk cao va dudc
chét rén sudn xudng cla “ALE "

Cac tin hiéu nay dugc tao ra bdi bd vi xr ¥ hoac bd didu
khién DMA. Ching ciing ¢6 thé dugdc diéu khidn bdi cac
bd vi xit Iy khac hoac bé digu khién DMA thude kénh 1/0.

LA17-LA23 Ra Céc tin hiéu nay {khéng chét) duge sif dung dé danh dia
chi bo nhé va mach vao ra (/0) bén trong hé théng. Cac
tin hiéu nay cé hiéu fuc khi "ALE" & mic cao. Muc dich
cha ching la tao ra m3 nhd cho chu ki nhd 1 trang tha
doi. Cac ma nay sé bi chdt § sudn xudng clia "ALE" bdi
bé phéi hop 1/O. Cac tin higu nay cling cb thé ducc digu
khién bdi bd vi xf Iy khac hoac b6 didu khign DMA thuéc
kénh 1/O.

CLK Ra Nhip déng hé hé thong clia PC. Né c6 chu ki xif Iy déng
b6 vdi chu ki thdi gian (& 167 ns. Thai gian lam viée cla
chu ky dong hé 1a 50%. Duge sif dung d& déng bd.

Reset DRY Ra “Reset drive " cdp tin hidu Reset d€ thiét lap lai hoac khdi
déng lai hé thdng 186gic d thdi digm bat may. Sau khi bat
may tinh, dudng din Reset s& kich hoat trong thai gian
ngan, dé dua Card da cdm thém vao trang thai ban dau.
Tin hiéu nay tich cuc & mife cao.

Lo - D7 Vaofra | Budng tin hiéu nay cung cip Bus dif liéu tir bit 0 dén bit
15 cho bd vi xtrly, bd nhd va céc thiét bi vao ra. DO 13 bit
cé gid trj thap nih3t va D15 1a bit ¢o gia tri cao nhat, Tat ca
cac thiét bi 8 bit trén kénh Y0 sé s dung 1 DO dén D7
dé truydn 181 bd vi x{¥ ly. Cac thidt bi 16 bit sé si¥ dung
thém tir SDO8 dén SD15. Béi vdi cac thiét bi phu trg 8 bit
thi dirliéu tir SDO8 dén SD15 sé dudce cha qua t6i DO dén
D7 trong khi truyén 8 bit 14 cac thiét bi nay. Con cac bd
vi x ly 16 bit khi truyén tdi cac thiét bi 8 bit sé dudc
chuyén ddi thanh 2 1an truyén 8 bit.

8008-sD15
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oy

(2)

ALE

fra

“Addres s ol enue’ duge phic i bd didu khign Bus
1o 2 dung tréa Ban mach hé théng #& ehdt

cas s cin Ddp

BPAHL cads

AT DD R W hG T T NG oo Hidgy

W slc 30 kenn B0 Al 12 con i cna bh v x E bop i !

Boas ok D3ta 1Ak air dusg w8t AEN ) Dia chi bd i
AL
CALE B cuSing Lo O mide nan bong il by BMA,

R b AGC durte chdt d sudn xaong clua "ALE

{10 CH CK

Vao

“NO channel chac-"- Ki2m ta kénh vao ra. Card ghép
néi phat ra tin hiéw nay (co sai s&' 1di ban mach dé chi thi
sai 86 (Thi di: sai 58 chén & trén bin mach nhd md rdru).
Khi tin higéu nz 7 tich cuic, no chi ra 15 ma hé thdng khdng
sla duge.

IO CH RDY

Yao

"{Q channel reacy”- Mhan tin higu READY t7 cac dan i
dia chitrén Card ghep ndi. Né': char nay con & mic thap
CPU hoac Chap DAL L2 ger w0 oivd Wy Bus cac chu ky
doi. Chu ki mnay 2uge mad rony boi 88 cla chu ki
déng ho.

w

IRQ3-IRQ7

IRQY-IRQ12

va

IRQ14,

IRQ15

Wag

v

VAL A A AT 5 2, 1S Dde s dung lam tin hidu

Ehg i sy G cho LD vas ra {i20) can luu v Yéu
fone v tign, doi vdl IRQ9 dén IRQ1Z v IRQ14,
IRQE oo du nan cac han (R0 1A cao nhat) va JRQ3

fdan IR co ke uér b hon (IRQY i thap nhat), Yéu

cdu ngdt dugo te e Fhiduang RO tang te thip dén can,
Budng nay phai duy bi mus cao cho dén khi b vt xd Iy
bao ridn duce yéu cau ngat (Shugng trinh con phue vu
ngath Ngat 13 duge sl dung rén baan rmach hé théng va
khang o3 higu Lo trén kank 0O

Ngat & Juac si7dung cho ddng hd thdi gian thuc.

NOR

Vaolra

t

TID Rt Mhn Ao ada dudng uan dia chi say bao hidu

suf ey riAp dee rén mé Caid md dng. Tin hidu nay

igrh cho tast Lovae ra dua di liey cda né [én Bus dir
ligu, Trong thAi gian nay cac dir liéu ¢6 ¢ia tri can phai
sip x€p dé rél sau dé duge ddn nhan bang sudn tudc.
Né 6 thé bi digu khidn bdi ba vi xI Iy hoac b6 didu khién
DA, hoas B b v xT Iy hoae bé didu khién DMA
thudsning tra trér xénh vao ra.
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(1

(2)

(3)

oW

Yaolra

IS Write™. Tin hidu nay sé kich hoat khi truy nhap ghi 1&n
Card md réng. Mic thdp chi ra rang cac dir li6u cb gia tri
dang chd dé dua ra & cac Bus dif lidu. Cac dif lieu dugc
dén nhan bang sudn trudc. No c6 thé duge didu khidn bdi
b6 vi xt ly hoac bo didu khién DMA trong hé thang.

f MEMR

{SMEMR

Vaofra

Ra

CPU hoac DMA muén doc s6 lidu tir bd nhé chinh. Khi bé
vi X 1y trén kénh vao ra mudn didu khién “MEMR ", thi
no phai co dudng dia chi hop & trén Bus trong 1 chu ki
déng hé hé théng trudc khi didu khién * /MEMR * tich
cuc.

Ca hautin hiew doa bon e o me thictpa.

IMEMW

ISMEMW

Vaoira
Ra

| CPU ticac DMA muén ghi s liéu vao bo nad chinh, Khi
G vioxl by trén kénh 0 muan didu khien MEMW® no
phai ¢6 dudng dia chi hap ¢ trén Bus frong miot chu ki
dang ho hé thong truse khi didu khidn IMEMW * tich cutc.
Ca hai tin hiéu d8u tich cuc & mite thap.

DRQO-DRQ3

DRQ5-DRQY

Yao

Yéu cau DMA tir 0 dén 3 va tir 5 dén 7 ia cac yéu cdu
khéng déng bo, dugc sir dung bdi cac thiél bi ngoai vi va
kénh vao ra cla bd vi xT v ¢ tang dich vu DMA (hoac
diéu khién clia hé thérdg). T W w tien: véi "DRQO" ¢6
mifc uu tién cao nhat va "DRQ7" ¢é mlc wu tien (hap
nhét. Yéu cau duge tao thanh khi DRQ tich cuc. Dudng
DRQ phéi gilt & mife cao cho dén khi tin higéu DACK trd
nén tich cic, nédu khong yéu ciu DMA bi bd qua. Tu
‘DRQO" 161 "DRQ3 ~ sé thyc hién truyén DMA 8 hit, tr
DRQS5 t6i DRQ7 sé thyc hién truyén 16 bit. "DRQ4" dudc
st dung rén  ban mach hé théng va khong ¢6 hidu luc
trén kénh vao ra,

{DACKO-DACK3

IDACKS-DACKT

Ra

Cac tin hiéu nay ding d& chap nhan yéu cdu DMA 1
DRQ1 dén DRQ3 va W DRQ5 dén DRQA7 can DACKD
dung tam gt bd nhé.

AEN

Ra

"Address Enable” Tin hiéu didu khién AEN dugc ding dé |
phén biét chu trinh truy nhap DMA va chu trinh truy nhap
bé xif ly. AEN d mite cao (High) thi DMA sé gidm sat qua
Bus dia chi va Bus dif liéu. Khi AEN & mte tich cuc, né
théng bao rang bo didu khién DMA dung Bus d& truyén
$6 ligu, uc nay CPU va cac don vi xir Iy khac bj tach khi
Bus hé théng.
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(4

(2)

3

REFRESH

Tin hidu nay duge sl dung dé chi ra chu ki lam tugi va
duge didu khién bdi bd vi xr by

T/C

Ra

“Terminal count™: xung tin hidu nay chi thi viéc két thic
chu trinh DMA.

SBHE

Waolra

"Bus High Enable" 1&nh truyén dif liéu d byte trén cla
Bus d liéu: SDO8 dén SD15. Cac thiét bi 16 bit s( dung
* SBHE " d& quy dinh ving dém Bus di liéu dugs lign két
vai S008 - S015.

IMASTER

Vao

Tin hidu nay dugc sif dung cho dudng DRQ dé tang mirc
diéu khién clia hé théng. Bé vi x 1y hoac b didu khien
DMA trén kénh /O c6 thé str dung DRQ t¢i 1 kénh DMA &
ché d§ phan c¢dp va nhan "/DACK". Dua trén viéc thu
nhan “DACK" thi I/O cla bd vi xI ly cb thé kéo
"MASTER" xudng thip, cho phép né diéu khién dia chi
hé théng, dudng dir liu va dudng didu khidn (vdi didu
kién biét 3 trang thai), sau khi “MASTER" la m{c thap,
I/O clia bé vi xit Iy phai dgi 1 chu ki déng hé hé théng
trudc khi didu khién dudng dia chi va dudng dif liéu va 2
chu ki déng hé trudc khi phat ra 1énh doc va ghi. N&u tin
hiéu nay duy tri @ mic nhd hon 15 us, bd nhd hé théng co
thé bi mat vi su tam ngimg cda bd lam tuai.

MEM CS16

Vao

"MEM 16 Chip Select'- 1a tin hiéu bao cho hé théng biét
rang, hién dang truyén dix lieu médt chu ky dgi, 18 bit, chu
ky nha. Dugce phat ra tif bs giai ma LA17 - LA23,

N0 C816

Vao

“I/C 16 bit Chip Select” - 1a tin hiéu bao cho hé théng biét
rang, hién dang truyén dir iéu: 16 bit. Dugc phat bdi bo
gidi mé dia chi “/I0 CS16 *; tich cuc d mik thap.

asC

Ra

"Oscillator*. Tao tin hiéu nhip l1am viée. Tin hiéu nay
khang déng bd véi ddng hd hé théng clia PC. Chu ki lam
viéc la 50%

ows

Vao

“Zero Wait State” tin hiéu thong bao cho bd vi xUr i biét né
cé thé hoan thanh chu ki Bus hién tai ma khéng can xen
thém chu ki doi.
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Bia chi vaof ra can Caped

dia c¢hi vao/ ra cta mayv tinh.

thy vide dau tifn la nhai chi

K% THUAT LAP TRINH DIEU KHIEN HE THONG

st rone oo dudge pheép tiam lén vang
i ot Card md rong vao su dung,

v LAl s sap xép ena vung dia chi vao / ra

cua mav tinh PC duge chi »a teong Cane saus

Bia chi (Hex) _C hure nang ]
vao/ ra
000 - 01F
020 - 03F : Rhifn rgat (B8259)
040 - 04H Bo phat el gian (8254)
0860 - 06F s kidm tra ban phim (8242)
070 - 07F Dang hé thdi gian thuc (MC 146818)
080 - DOF Thanh ghi trang DMA (LS 670}
OAQ - QAF B4 diéu khién ngat 2 (8259)
OCH - OCF B6 didu khién DMA 2 (8237)
0EC - OEF D trit chie mang mach chinh
OF8 - OFF Bo f';r.:r_:g; xif ly BUxB7
1F0 - 1F8 B0 dil-'_';L.I_‘Kﬂh-i;é?rT(;Id ning
200 - 20F Céng dung cho trd choi (Game)
278 - 27F Céng song song 2 (LPT 2)
2B0 - 2DF Card EGA 2
2E8 - 2EF 5 Céng ndi tép 4 (COM 4)
2F8 - 2FF Cong néi {i'é';; 2 (COM 2)
300 - 31F Dung cho Card md réng
320 - 32F B dicu khign dia cimy
360 - 36F Céng nét mang (LAN)
378 -37F Céng song song 1 (LPT 1)
380 - 38F Cong ndi tidp ddng b 2
3A0 - 3AF Cdng o tigp déng bo 1
3B0 - 3B7 Manu t_;n-nit_.dcjr. ~A0
3C0 - 3CF B Cald EGA
300 - 30F e C0A
3E8 - 3E;_ -C:ti';;;.fii ldin 3 {corv{;s )w -
3FG - 3F7 Bd d.6u khién dia mém
_ 3F8 - 3FF Cdng 1éi i 1(CCM 1)




Chuong 1. 7O CHUC CHUNG CJA MAY PC _ 31

Tir bang nay ta thily ro la cic dia chi tir 300 dén 31F (Hex) da dude
du tinh dé ding cho Card mé rong. €6 10 dudng ¢4 chi tif AQ dén A9
dé danh dia chi cho vime nay. Th uweng thi trén mot Card mo rong cb
nhiéu khai chite nang nhu: ba bién déi A/ D, bd bién déi D/ A, khai xuat
va nhap 4 liéu s0 va cic khdl nay dude didu khién td may tinh béi
nhing dia chi khic nhau.

Rénh cam theo chuén PSI:

Cée chin tin hidu hé théng:

CLK (vao): nhip truyén di liéu qua PCI.

RTS# (in}: khdi dau lal.

Céac ehin tin higu dia chi va da licw: , .

AD[31::0] (3 tr.th):  kénh chung cho ca dia chi va di liéu.

C/BEf3::0] (3 tr.th). Bus command and byte Enable.

PAR(3 tr.th) Parity chian cho AD[31::0] va C/BE[3::0] va
C/BE3:0].

Cac tin hiéu diéu khien giao tiép:

FRAMIMH: chu ky khung.

IRDY# (Initiator ready): danh d&u diém diu .31_1 hoan t4t ciia pha
dl liéu hién hanh.

TRDY# (Taget ready): danh déu diém cudi su hoan tat cha pha
di héu hién hanh.

STOP# - théng bac 1a dich hién hanh dang y&u céu
master phai ditng thao tac hién hanh.

LOCK# théng bao cau bi khoi. '

INSELAm ti hi¢u chon chip che chu ky doe va ghi

(Irtialization Device Select).
TR tin hiéu chon thiét bi,
Chan tin hiédu ctuia bus Master
REQ# 1A véu cdu téi cd cdu quan 1y (arbiter) rang
tac nhan mudn su dung kénh,
GNT# (gr:nt) thong biao cho tac nhan duge phép truy cap

bus.



32

KY THUAT LAP TRINH DIEU KHIEN HE THONG

Interface Control

‘o vewe e g

PAR

FRAME#
TRDY#
RRDY#
STOP#
DEVSEL#
IDSEL
PERR#

SERR#

REQ#
GNT#

CLK

RST#

C/BE[7::4)#

e,  PAR64#

Esand
LY 5 REQ64#
— & e pckeas p,
. J = LOCK#
o
—daddl 15 , INTA#
(8]
— - ! INTB#
| ,  INTCH
e 'S INTD#

1,

CHAN TIM HI

+—— TDI

> DO

i

. TCK

T [ . TMS
i Lol e TRS#
—

Hinh 1. 8, Chan tin hiéu SLOT PCI
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Chan tin hiéu théng bao toi

PERR# 161 pavity.

SERR# 161 hé thong.

Cac chan ngat

INTA# ViU el ngat,

INTB#. INTCH, INTHH vew edn ngat vit ehi eé nghia Jdon
tindt bl du chde nang.

Céae tin hidu bo xunyg

PRSNT{1.2]# (in)  'Tin hidu bio sy cd mat (Present).

CLKRUN# (in) Tin hidu vio cho thidt bi dé xdae dinh trung
thai CLK.

M66EN (in) Tin hiéu théng bac cho thidt bt hidt hus
hoat dong ¢ e do 66 hav 33N
(GENHZ ENABLEY

PME# Tin hicu (POWER Management Fvenh

ciu thav doi trang (had ngudn.

3.3Vaux (in) Tin hiéu ngudn 3.3 Volt.
Kénh mo rong 64 bit

AD[62::32] Cae chan diacehi/ DO heu.

C/BE|7::4)# Bus Comnunand! Byte Knable.

REQ64# Yéu ciu truvén kénh 64 bit.

ACK 64% Chip nhin truvén kénh 64 bic

PAR64 Parity chan.

Tin hiéu quét JTAG/Boundary

TCK (in) Kiém (ra di liéu vao va 1énh cho thitt b
(TEST (lock).

TDIT (i) Kicim tra di lidu dich né tiép vio thid

bi(TEST Data Input).
TDO (out) Ding cho kidm tra &G lidu dich nol vics v
1onh ra cho thidt bi (TEST Output)

3K
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TMS (in) Diéu khién trang thai TAP khi chon ché db
(TEST Mode Select).
TRST# (in) Khdi dau cho TAP (Test Reset).

Nham téng téc qua trinh x{ 1y cac thao téc d6 hoa, cac Main Board
hign dai dugc t3 chite thém Chip IC AGP,

* Bodong xuly

Vi MP80286, 80386... khéng c6 kha nang xit 1y true tiép cac s6 dau
phay dong, cée s3 thuc, cho nén trén bang me cia PC danh sin mét dé
cam cho bd déng xt Iy toan hoc. D&i véi PC/XT, dé 1a 8087, @81 vdi AT,
d6 12 80287, va d61 véi PC 80386 1a 80387...

Viée xit 1y s8 ddu phdy ddng (c6 nghia 13 nhitng s nhu 3,1445), c6
thé thic hién duge bing phdn mém, tdc 1a bing chudng trinh, nhung bo
dong x 1y toan hoc ¢6 thé thuc hién cong viée d6 vé1 d6 chinh xac cao
hon nhiéu va véi téc d6 hang tram lan nhanh hon. Bé xu 1y 8087 va
80287... khéng nhiing c6 thé thye hién cac phép toan céng trd, nhan,
chia...., ma con ¢6 thé thue hién cac phép tinh phitc tap véi ham lugng
g14c sin, cosinkhaj c&n bac hai...

1.2. BO NHS TRUNG TAM CUA MAY TiINH PC

Nhiing chip IC ma chung ta da xét cho dén nay la céc chip théng
minh cta hé thang, con bd nhd la cdu tric thu déng, né dung d@é luu tri
dit liéu va tra lai khi cdn thiét. M8i ngan nhd 1a mét byte (8 bit), Ching
duge danh sb bat dau L 0.

Dé trao ddi théng tin véi b6 nhé, cac linh kién caa hé théng (ké ca bd
vi xit 1) st dung kénh di lidu hé thdng DATA BUS. D4u tién, s6 thy tu
cua ngin nhd duge goi, tde 1a gia tri dia chi ctia né duge dua 1én BUS dia
chi. BUS nay goém mét s8 xac dinh cac dudng day lién lac (cac bit), cac
dudng nay ¢6 thé nhan gia tri 0 hodc 1. Nhu vay, cac dudng nay cung
nhau tao thanh mjt s6 hé co s6 2, gi4 tri clia n6 1a s§ thi ty caa ngan
nhg cin truy nhap. Vi chi ¢6 thé truy nhép duge ngin nhé ma s6 thi tu

cia né biéu dién dude qua cic day ctia BUS dia chi nén sé cac day cla

M KT G
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BUS dija chi quyét dinh s8 lugng cac ngan nhé <6 thé dia chi hoa du
Trong khi PC/XT e6 BUS dia chi 20 bit (20day), né cho phép dia cht han
1TMP thy AT .. UL dia chi 24 bil va nd cho phép dia chi baa b
MB. Cac bh vi xii iy ¢ao cdp hon ¢6 thé dia chi héa duge dung lugny o
nhd 16n hdn niza.

Sau khi bd nhé bigt duge dia chi cha ngan nhd duge gol, cic 56 lidu
c6 thé duge trao d6i gidta ¢o cdu goi va ngan nhé duge goi. Kénh di lidu
DATA BUS duge st dung trong viée truyén s8 lidu nay. S8 lugng dav
kénh di liu DATA caa BUS quyét dinh s bit ¢é thé duge truyén dimg
thoi dén hoac di ti bd nhé.

D&i véi may tinh thé hé el PC/XT 12 8 bit 86 lidu, va do vay, né chi
¢é thé truyén titng byte. Nhung 8088 lai 12 bd xit Iy 16 bit, nén cic =6
lidu 16 bit thudng dude truyén tdi bd nhd. 86 dudng day khong du deé
lam viée d6, nén ngudi ta giai quydt vin d& ndy bang cach chia 16 bit
thanh hail gia tri 8 bit v truyén lan luct titng byte. Tuy nhién phudng
phéap nay khéng t8i uu, khéng hiéu qui. Van dé d6 khong duge dat ra
d6i vl AT (vl may xdy dung trén co sd 80X86) vi né c6 BUS sd liéu 1a
16 /32 bit cho phép truyén dbéng thdi 16/32 bit té1 bd nhd. Dé chinh mét
trong s cac Iy do dé AT lam viée nhanh hdp. PC/XT.

T4t ca cac thanh vién cda ho vi xd 1y INTEL 80x86 déu c¢6 phuong
phap Iuu trit cac WORD (16 bit) trong bd nhé. Cac bit tit d0 dén d7. tite
1a byte thap, duge diat  ngan nhd ¢6 dia chi thap, va cie bit tir d8 dén
d15, c6 nghia la byte cao, dudc dat 6 ngian nhé c¢é dia chi cao, Liép ngay
gau byte thap. Thi du, néu mdt tif 3F87h duge cat 6 dia chi 0000:0400,
thi byte thap 87h duge cat 8 ngin nhd ¢6 dia chi 0000:0400, con byte cao
14 3Fh ¢ ngan nhd 0000:0401.

Con trd dia chi cung cip gia tri dia ¢hi ngin nhd dudi dang din chn
mang Seg va dia chi s6 gia Offset. Vi ca dia chi mang va dia chi offsct
déu viet dudi dang mdét WORD, nén loai dit liéu con trd c¢hiém 4 byte
trong b6 nhé. Dia chi offset dat trude dia chi mang, byte thip cua mol
WORD lai duge dat trude byte cao cia WORD d6.
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Cac 1t kép (DWORD) duge ding cho loai di lidu con tro. N6 thi
hién mét 6 32 bit duge uu b dudt dang 2 WORD. WORD Lhap - tu bit
0 dén 13, duge dat trude WORD cuo-tir bit 16 dén 31,

Kht thao Lac v61 bo nhd can luu v hai diém: tha nhat. khi dia chi sdie
dinh mot ngan nhd. cin ¢hi vd 12 n6 niim trong ROM hay trong RAM. Su
khae nhaa gida ROM vid RAM 1a ¢ chd, néu chuong trinh  dinh ghi
thong tin vao trong ROM. thi thao téc nay sé két thuc khéng thanh
cong. Thu hai, chi ¢ nhitng ngan 1hé nio tdn tal mat cich vat 1y, thi
ching ta méi gol dude nd. 36 vi xi 1y ¢6 thé dia chi héa duge khong gian
nhé cye dai dng véi kha nang cua kénh dia chi, nhung khéng ¢6 nghia
rang b nhd RAM hav ROM luén tén tal trong toan bd khéng gian nhd
6. Mae di ban than b vi xd Iy khéng ap dat mot sy phan chia bd nhé
nao. nhung dai da 6 cac may tinh 1BM PC qui dinh mdt sy 18 chie bo
N th t-e’w tniv Ui thich phai tuan thi, Sy té chite nay chia vung dia
chi e sg TN (1inZa K3 dau tién cua khdéng gian nhé) caa bj vi xu ly
thanh 16 mane #0001,

Myt mang bu Lén eaa bd nhd danh eho RAM trung tim. kich
thudie cue dancun vé 17640 KB, Kich thude thue cia RAM phu thude vao
tiing low: may tin rdung it nhét 1a 84 KB duge ditt 6 mang dau tién -
e 00 Now 1AM 2 rdng duge thém vao, thi né sé dat ngayv sau RAM
DA eal dut de tene Soang Lrong gitta cde mang nhé RAM. Mang RAM

Hed v irh it o wong, vi nd chia dit [iéu hé théng va cac chuong
amvh ean caac B hé diéu hanh,

Vuay nbed KAY @p theoa, ming A000. danh cho card man hinh dé

i G Song P danh eho card man hinh mono v mau. Mang nav
dude eni e b BAn: phiin RAMVIDEO mono chidm 32 K thilp.
pEAT U Y Ly ehifim 32 KD cao. Tuy nhién, khong gian nhé

crd s Braie oot dat mat luong RAM dU cho nd. D&l vii eard

saomo Bod K eerd mau la 16 KB

Cae mdng 1icp oo sé 14 ROM. bal ddu méng C000. Mang nay duo
dinh cho ede chuong trinh ROM BIOS md rong. Vi vang nay con chua
e < dhane BE nén chiing ta od thé gia thist -ing cée chudng trinh

BIOS pei vingr troag Dane Iai w8 dude dit ¢ day.
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aon 20 OO dude danh cho ROM cartridge (ROM c6 thé
G wdt nodae rut ra nhu kiéu bang dan). Didu nay cho thay cic chiie nang
md& réng trang bLi thém cho may tinh ¢6 thé duge cai dat bang cac
chuong trinh ROM bd sung. Kha nang nay con chua duge khai thace véi
PC. va do vay, vang nay hdu nhu khong duge dung. Day chinh 1a eiu
trace cho phiép ngudi 1ap trink hé thong ci chuong trinh cua minh vio
mdt khi mudn chuong trinh nay ¢ thé van hinh may tinh ma khong
cdn sy ¢d mit cia hé dicu hanh. No6i cich khéae. nd la chudng trinh
MONITOR mdt khi ta muén bién mav tinh PC thanh h¢ xa ly chuvén
dung.
Mang nhdé cudi cung, doan FOOD chia cic chuong trinh thye su cua
BIOS, chuong trinh khéi dong hé thdng cing nhu BASIC nap trong
ROM.

Bdng 1.2. T6 chirc bd nhé cla PC

Khoi Dia chi Noi dung
15 FOO0:0000 - FOOOFFFE ROM cla BIOS
14 E000:0000 - EQOQ:FFFF Danh cho ROM cartridge
13 DO00:0000 - DOOO:FFFF Danh choROM cartridge
12 C000:0000 - COCQ:.FFFF ROM B!OS bd sung
1 BO00:0000 - BOOO:FFFF RAM man hinh
10 ADQC:.0000 - AOOO.FFFF RAM man hinh bé sung
(EGANGA)
9 9000:0000 - 9000 FFFF RAM
8 8000:0000 - BODO:FFFF RANM
7 7000:0000 - 7000:FFFF RAM
5 6000:0000 - 6000:FFFF RAM
5 5000:0000 - 5000:FFFF RAM
4 4000:0000 - 4000:FFFF RAM
3 3000:0000 - 3000:FFFF RAM
2 2000:0000 - 2000:FFFF RAM
1 1000:0000 - 1000:FFFF RAM
0 D000:0000 - 0000:FFFF RAM
(Bang vector ngat, cac bién cua
DOS va BIOS, hai file an cia DOS)
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Néu c¢ée ndi dung trén méi cho chung ta mét cai nhin khai quat vé
cau trie cia MP 80xx86 thi ¢ muc nay ching ta sé nghién cfu sidu han
chite nang dde biét cia MP 80x86. Chiing ta sé nghién ciu dén co ché
ngat, mot cd ché déng mét vai tro rat quan trong trong quan diém xdy
dung kién truc cia MP 80x86, Nhd ching ma ngudi lap trinh c6 thé da
dang thim nhap vao hé diéu hanh va sit dung cae ham chiic nang cta né
i* phue vy cho chugng trinh cts minl, Cic ham chde nang chua trong
ROMBIOS hay trong hé diéu hanh chinh 14 tai nguyén phan mém rat
quon trong cla may tinh. 84 durg thanh thao ching s8 lam giam nhe
¢ing iée lap trinh di rat nhi€u. Vi vy muc nayv dé cap t6i phudng phap

- - [ A " o - .- » - ~r - ~
bl thée trigt dé kha nang cua tai :iguvén hé théng théng qua cg ché

e

AL,
Ngat ki kha néng dimg chuong trinh chinh dang chay dé thue hién
et chuong trinh khae goi 1 chuong trinh con ngét. Chuong trinh con
nav duge k&t thac bang 1énh IRET (Interrupt RETurn), né ra lénh cho
bt 1y quay vé trao tra quyén diéu khién cho chuong trinh chinh ding
ti rhid ma né bi ngit.

B36 xtt 1y trung tdm giip ngudi 1ap trinh khéng phai thue hién cong
vice d6 vi qud trinh d6 1a qud trinh ty déng khi 6 1énh ngét, nhung
nguci 1ap trinh phai chju trach nhiém vé viéc céc thanh ghi (AX, BX.
20 .) khéng duge thay déi khi quay vé chudng trinh chinh.

‘3 s ta ¢6 mot chudng trinh ngdn ngi may dang chay trén may
. Chuong trinh dang thyc hién viée nap ndi dung cia mat bién vao
thianh ght AX. Lénh tiép sau 1a nhén bién dé vdi 10 ching han. B xu 1y
shong da thel gian dé thue hién thao tae niy, vi mét ngat xudt hién va
DAt 06 thue hién mét chuong trinh xu Iy ngit. gia thiét ring chuong
trinh duge goi su dung thanh ghi AX dé€ thao tac cic bién va né thay dai
it trf ban dau clia thanh ghi ctia AX da bi thay d6i béi chuong trinh
con. nén lae ndy mét gia tri hodn toan khac trude sé duge nhan 10. Loai

lGi nay & dAn dén nhiing hau qua khéng lugng trude dude, it nghiém
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trong nhit 1a chuong trinh cho két qua sai, nhung cung c6 thé, trong
trudng hop xiu nhat, lam treo may tinh. Nhu vy, phdi thyc hién nay.
Chuong trinh chinh duge khéi phuc, va bay g16, né thuc hién nhin
gid tri trong AX véi 10, cong vide ma ldce trude nd chua kip lam. Vi gia tri
thao tac cit gid théng tin trang thai cho chuong trinh chinh trude khi
kich hoat chuong trinh con va phii c¢é kha ning trao tra quyén diéu
khién cho chuong trinh chinh trude khi két thic chudng trinh con.

1.3.1. Cau tric bang cac vector ngat

Chiing ta méi chi néi dén cd ché ngit ndi chung, con MP 80x86 dude
trang bi tdi 256 ngat khac nhau, ching duge danh s8 tif 0 dén 255, Mai
ngit tng véi mot chuong trinh con xu 1y ngat va s& duge thue hién ki
dudc goi. Bang cac vector ngat 1a bang chita moi quan he gita mdi ngéit
va chuong trinh con tudng {ing. Bang nay chda dia chi bat ddu cua céc
chuong trinh con xi 1y ngit, mdi dia chi goi 14 mdt vector.

Khi mét ngit duge goi, bd xi 1y sé ty dong tim dia chi bat dau eua
chuong trinh x4 1y ngdt tudng iing trong bang vector ngat va thuye hién
chudng trinh dé. '

Dia chi bit ddu ctia méi chudng trinh con dudge xac dinh trong bang
bdi dia chi mang va dia chi offset, dia chi offset duge dét trude dia rh
mang. Hai dia chi nay déu la 16 bit (2 byte), nhu vay, méi dia chi ngit
chi€m 4 byte trong bd nhd. Do dai cha ca bang do vay sé la 25674 =
1024(byte).

Bang vector ngit chiém cdc ngin nhé tir dia chi 0 dén 3FFh. 86 thi
tu cha ngat bing s§ thit tu cia vector ngit. Dia chi elia ehuong trinh xu
1y ngat s6 0 niim & ngan nhé 0, c6 nghia 1a trong cée ngan nhd tir 0 dén
3h. Sau d6, trong cic ngan nhd tt 4h dén 7h, la dia chi caa chudng
trinh xit Iy ngit s8 1. Ngit cudi cling, ngét s8 255, chiém 4 ngan nhd ti
3FCh dén 3FFh va 1a két thic cua bang.

Dé xéc dinh ngan nhd chia dia chi bdt du cGa chuong trinh con xu
1y ngét, ta chi cAn nhan =6 thir ty ngét véi 4. Ching ta sé can dén bang

vector nay méi khi ching ta mudn thay doi ngat, ¢6 nghia la thay déi
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wector neat lam cho né tro den mot chuong trinh do ching ta vidl va
vivdong trinh nay sé dude thue hién khi ngat 46 duge goi. D& lam didu
dacehing taccht eain tim vl t eda vector ngat tuong Ung trong bang va
i dob gla u eda no. didu nay 1a thue hién duge, vi bang vector ngat
it trong RAM (ching duge nap vao méi khi khdi dong hé thdng).
Chung ta cang sé dung bang veetor ngit nav dé tinh dia chi bat dau
circae chuong trinh con, sau dé vao chuong trinh DEBUCG cta DOS. réi

dang ionh U dia cdin b dau. dé xemn chudng trinh con xit ly ngat viét

ne netn ngd Assembiv,

g

T

-

(7 ehé ngdt 6 ¢ nghia quan trong & chd, ngud 1ap trinh c6 thé vidt
chuong trinh cd sd (thi du khi xiy dung cic chudng trinh didu khién d8i
tuiing ehufin v phi chuan) nhu edc chuang trinh con xi 1¥ ngat, va sau
oo mot chudng teinh bat ky o6 (he goi ngat d6 dé su dung. Mot chuung
cvinh ¢6 thé woi ehudng trinh con fogl nay ma khéng can biét dia chi cua
tooehl edn gol ngdt vt 6 ludng Guong ting. va bd xU 1y 58 lam tat eca
phan vice con far KR nang naw duge s dung trong hé diéu hanh cta
e tinh PO phan 16n ¢ie chite nang. ede ham eda DOS duge 16 chie
Lot thu vien ede chusng tinh con va chang duge goi théng qua cic

ngat,

Bang 1.3. Bang vector ngat ctia may tinh PC,

S o RAM Thanf ghi CS:1P Sd thir tu ngat (6 Chuc nang cla chugng
iHox)  (gra tri vector ngat) hiéu vector ngat) lrinh con phuc vu ngdt

4003 C3FE cs ! 255 Khéng diing

Q0D003FC P

Qom0 OCOE Cs 3 Thuc hién chudng trinh dén

DGO 00C IP diém dimng.

J000: DO0A Ccs 2 L6i RAM {ngét khong che)

GO0 0008 P

0000 ogos Cs 1 Therc hién chuong trink

QU00: 0004 | P theo timg 1énh

0000: Q002 CS 0 Xt Iy 16i chia 0

0a00; 0000 1=
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1.3.2. Phan loai ngat sir dung trong PC

Tu trudc dén nay, ching ta mdi chi quan tam dén cac ngat vé mat
nguyén tdc, ma khéng phén biét cac loai ngat. Su khac nhau xuat phat
tir chd, cac ngit khéng chi ¢c6 y nghia quan trong déi véi phan mém
(logic), ma ca vdi phan cing (vat 1y), do vay, ton tai nhiing phudng thie
khéc nhau d€ goi ngit. Hinh 1.9 gidi thiéu cac loai ngit khac nhau:

Ngat PC
Ngat mém Ngat cing
Ngit hé thén Ngit cla ngudi st dun ) y
. ' . # Lt {09 Ngat Ngat
trong ngoai

Hinh 1.9, Cac kiéu ngat clia PC

e Ngat mém

Ngit mém 1a ngat dude goi bang mot lénh ¢ trong chuong trinh
ngon ngid ASEMBLY. Lénh dé.1a INT, né duge st dung cung véi s hiéu
ngit. Thi dy, 1énh goi ngat s6 5 (in trang man hinh) duge viét la INT 5.
Cac ngit mém cho phép goi truc tiép cac chuong trinh con cua hé diéu
hanh. Diéu nay khéng nhiing thuc hién dude ¢ mic ngoén ngd Assembly.
ma con bing ca ngdn ngit bac cao. Tuy nhién phai hiéu rang lénh goi
ngit tit ngébn ngii bac cao thi trinh bién dich sau do sé dude dich ra
thanh lénh Assembly INT, vi chi ¢6 1énh nay mdi cho phép khor dong
ngit mém. Do vay, 1énh ngiat mém ban chat 1a lénh goi CALL dac biét.

N6 dude goi mot cach chi dong biang chuong trinh cia ngudi lap trinh.

o Ngdt citng

Khac véi ngdt mém, ngat cing khong duge khdi dong bdi chuong
trinh ma bdi cac thanh phan c6 trong phan cing cia PC (thi du nhu 6
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dia hay ban phim..). Loal ngat nay 1a mét ¢o cdu don gidn va hiéu qua
dé bo xit ly phén dng kip thdi  véi cac su ki¢n khong déng bo xay ra
trong mAay tinh.

Diéu nay duge minh hoa théng qua thi du vé ¢ ché hoat dong cia
ngit ban phim. M&i khi an hay nha mét phim (hi ngit, goi 1a ngét ban
phim (ngit s& hiéu 9), sé& duge kich hoat. Chudng trinh xi 1y ngit sé
dude khdi déng bang cich chuyén ki ty duge &n vao vang bo dém clia
ban phim, xép ngay sau ki ty duge 4n lan trude. Néu khéng con ché
trong viing dém mat tiéng bip sé& duge nghe thay, bao rang viing dém da
day. Cling nhu moi ngit khac, viéc thuc hign chuong trinh chinh sé duge
khd1 phuc ngay sau khi chuong trinh con x 1y ngdt ban phim két thiic.

Ngét ban phim.la ngit ciing ngoai, vi né dude kich hoat bai thiél bi
ngoai vi d bén ngodi. &1 véi loal ngit nay, ching ta con phan biét ngét
bi e&m va khong bi cAm. Ngit ban phim 1a loai ngit 6 thé bj c&m bing
phan mém. Céc ngit nay bi cAm bang lénh Assembly CLI (CLear
Interrupt Flag). Khi mét ngit bi edm. thi maéce du duge goi, chuong trinh
con tuong Ung ciing khéng duge thue hién. Trong trudng hop ban phim.
diéu d6 c6 nghia 1 khéng ky tu nao dude vio tit ban phim niia.

D& hly bo ché dp cAm nedt, ngudi ta diung lénh STI (Set Interrupt
Flag), né cho phép cac ngat bi cdm trd lai hoat déng binh thuong. Cac
ngdt khéng thé bj cim s& ludn duge thuc hion, ké cd khi ngat nay dugce
goi ngay sau lénh CLI. Thi du, ngét 2 1a ngét loai nay. N6 bao hidu e 13i
trong bé nhé va cho hién thi mgt théng bao 1én man hinh, cho biét mét
hay nhiéu IC RAM bi héng.

Loai ngét cudi cling ma ching ta ¢in ¢é khai niém 14 ngit cltng noi
bd (trong). Nhiing ngit nay khéng bi kich hoat bdi thiét bi ngoal, ma bdi
cac chip 1C b& trg nam trén Main Board ctia PC nhu ngit s6 hiéu 8 1a
ngat thdi gian, né duge goi bdi bd tao thai gian (thudng 13 TIMER LSI
8253) 18,2 lan/gidy.

1.3.3. Danh séach cac ngit

Danh sach 256 ngit (bang 1.4) va chic nang cua ching duge 11ét ké
trong bang dudi day. Bang nav cho phép tim hiéu ¥ nghia céc ngit trong
qué trinh diéu khién va st dung PC.
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Bang 1.4. Danh sach cac ngit cla PC.

.
eTT t Dia chi (Hex) Chuc nang coa chuang trinh con ngat
00 000 - 003 CPU: Lai chia cho 0

01 004 - Q07 i CPU: Thyc hign ting I&nh

02 005 - 00B ‘ P LA rach RARE (ngdt NMI)

03 00C - 00F | CPU: Tiue hién dén diém dimg

04 01C - 013 i CRU Tran sa

05 014 - 017 In trang man hinh (phim Print Screen}

06 018 - 01B Lénh la (chi vai 80286)

07 01C - 01F Pé danh

08 020 - 023 IRQO: Timer {dugc gol 18,2 lan/gidy)

09 024 - 027 IRQ1: Ban phim

Ca 028 - 02B IRQ2: B3 8258 thif hai {chi vdi AX)

0B 02C - 02F IRQ3: Gian dién noi tiep 2

oC 030-033 IRQ4: Giao dién néitigp 1

oD 034 - 037 IRQ5: Bia cling

0E 038 - 03B IRQE: Bia mém

OF 03C - 23k IRQTY. Mayin

10 043 - 043 BO3: Man hinh

11 044 - 047 BOS:  Xac dinh cdu hinh

12 048 - 048 BOS: Xac dinh kich thude bd nhd RAM

13 04C - 04F BOS: Bia mém, dia cimg

14 050 - 053 BOS: Truy nhap giac dign ndi tiép

15 054 - 057 BOS: Cac phue vu casselte hay md réng
16 058 - 058 BOS: Kiém tra ban phim

17 05C - O5F BICS: Truy nhap may in song song

13 060 - 063 Goi BASIC trong ROM

19 064 - 067 BIOS:Khéi dong hé thdng (ALT+CTRI.+DEL)
1A 068 - DBR 1 BIOS: Thang bao thdi gian

1B 06C - 06F Phim Break (ch khéng phai CTRL-C) bi &n
1C 070-073 Eudc goi sau INT 08,

10 n74 - 077 Dia chi cla bang tham s6 man hinh

17 078 - 078 Dia chi cla bang tham sd dia mém.

iF a7C - O7F Bia chi clia bang phong cac kit md réng

20 080 - 083 L DOS: Két thiic chudng trinh
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21 0&4 - :R7 | DOS: goi cac ham cia DOS
22 084 - 08B K&t thic chuagng trinh
23 08C - USF Dia chi cha tha luc Ctrl-Break cla DOS
24 090 - 92 ! Dia chi ¢cla thd tue 16i cia DOS
25 094 . 097 DOS: doc dia mém. dia eimg
26 098 - 098 DOS: ghi dia mém, dia cimg
27 G9C - DOF DOS: Két thuc chuong trinh va gilr ndi tro
28 0AD - : Danh cho cac ham khong duge DOS cung cédp
3F - OFF tai lidu
40 100 - 103 BICS: Cac phuc vu dia mém
41 1d - 167 Rip chlcdg bans & - d
42 I
45 P :
118 - l Db bang dore
47 e ! NG A Nk g g L e T by
19 12 L AgR Dy,
A 128 - 12| Pl gio ohi cho AT
48 12C - A LAp trich eothe fues dist nghes et G
7 - 16F - Fhdn dung
56 1A0 -
5F - 1BF
70 1C0 - 1C3 IRQOB: Ddng bl o Gap inh chio A Iy
7 1c4 -1C7 IRQS: (Chi cho AT;
72 1C8 - 1CB IRGT0: {Chicho AT}
73 1CC - 1CF IF*311: {Chi cho AT)
74 1D0 - 1D3 IRQ12: (Chicho AT)
75 104 -1D7 . IRQ13: 80287 NMI (Chicho AT)
76 108 - 10B IRQ14: Bia ciing (Chi cho AT)
77 10C - 1DF IRQ15. (Chicho AT)
TE- 1CE -
{F 1FE I Khang diing
H0- 200 -
FO - 3CE Bude ding trong bé théng dich BASIC
F1- ca -
Fr - 3CF Khdng ddng
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1.4. GOI NGAT TU CAC NGON NGU LAP TRINH

Do v ngudt lap trinh ing neon ngd As-omblv, vide gol neat i
2] A i 3] 5 - s Ll ]
khang ¢ viin dé gl 1 kho klian, Chr ean nap gia tei ean thict viao el
thanh bt tuong tng v s dé tnde hdén 1enh INT.
Pl oo o Wap teonhe oy il Bbe eno s khidme ed Ko e 1ede
: 11 L L ; .
Licys dd nen phiol dane dén cae hium, eace tha tae hayv eae chitong 1einh

con dé gornsan.

e (ol ngat trong Turbo Pascad

Khi nhie dén cde nedn ned lap trinh by eae mol truong ap trinh
PC. ta khong thé bo qua Turbo Pascal. Vi ly do niv v efing vi Turba
Pascal cho phép goi ngdt tuong dél dé dang, nén giao winh chon Turbo
Pascal lam dal dién cho mdil trusng  Paseal. Chiang ta s¢ su dung
version 6.0, 7.0 1% ngdn neid Turbo Paseat cho DOS hion dang duoe dung
rong rii.

Bé soi mot neat. Turbo Paseal cung e cho ta thi tue INTHR, né
duge goi vii cae tham & saw:

INTR (numberinterrupt: byte, regs: Registers);

Tham s6 numberinterrupt phal 11 mot hiing nguyén cho biét =6 hiéu
ngat can goi. Ta ¢ thé goi bt ky ngdt nao treng khodng i 0 dén 225,
Thu tue MSDOS 14 mat dang die bict can thu tue INTR. No dude got

aan giong nhu INTR:
MSDOS (Regs: Registers);

Trong lenh nav =6 hien ngat bi bo gua, vi Wenh dude 1o chde theo ea
du ty dong gol ngdt s6 21(hex). Ngit 21H chimh [a mot thu vién phong
phu eh@ta cae ham chie nang caa DOS Thong qua ngdt nay, ta o the voi
hau hét cae hium chite nang cua he dide hanh,

Hai thu tue trén nhan mou thim 56 kidu Registers. Tham =8 nin
chita cde gid trl danb cho ¢ie thanh ghi eaa Lo xu Iy Oude khi goi ciae
thu tue INTR va MSDOS. Cie gia tei nay =é duge nap vio cic thanh ghi
tuong tng trude khi gol ngdl.

Kidéu Revistiers duoe dinh nghia nhu saw
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TYPE Registers = Record

case interger of
0: (AX, BX, CX, DX, BP, SI, DI, D%, =S Flags: word);
1: (AL, AH, BL, BH, CL, CH, DL, DH: byte) :

and;

Khi bién regs duge dinh nghia bing lénh var Regs: Registers thi ng
12 mgt bién kiéu Registers gdm cac thanh phan sau; Regs.ax, Regs.bx,
Regs.cx, Regs.ah,Regs.al, ...

Dé hiéu r5 co ¢hé nay ta minh hoa qua thi du: gia s gia trj 254 can

duge nap vao thanh ghi AX dé goi ngit, ta lam nhu sau:
Regs.AX: = 254;

Phuong phép nay ¢ thé duge 4p dung d6i véi tat ca céc thanh ghi
khac. Trude khi goi ngit, ta cin nap céc gia tri vao cac thanh ghi ¢6
tham gia vao viéc goi ngat. Noi dung cia cac thanh ghi khac ta khéng
cAn quan tdm. Sau khi goi ngdt, ndi dung cac thanh ghi cia bo v1 xu ly
duge copy vao bién Regs. Nhu vay, ngudi l4p trinh c6 thé kiém tra céc
théng tin ma ham dugc goi tra lai théng qua bién nay.

Trong chuong trinh khéng chi cdc thanh ghi da ning ma ca cac bit
¢d trang thai cha thanh ghi ed cling duge dung dé truyén théng tin cho
chuong trinh goi ngat. Cac ham cua DOS rat hay dung c¢ Carry cho vige
nay. Sau khi goi mgt ham caa ngit, ¢d nay sé bing 1, néu viée goi ham
khéng thanh cong vi mot ly do nao dé.

DE kigm tra mdt ¢, ta c6 thé dung cac lénh Pascal dudi day. Chiing
cho két qua 1a TRUE (ding) hay FALSE(sai), tiy theo cd tusng Gng 1a 1
hay 0:

Flag Carry: (Regs.flags and 1)
Flag Rero: (Regs.flags and 64)
Flay Sign: (Regs.flags and 128)
Nhiéu khi ciing c¢An phai truyén cho ngat dia ehi ca mét bidn

thudng la dia chi mjt ving dém van ban). Trong trudng hdp nay, ta s
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dung cde ham ofs va Seg cua Turbo Pascal, ching cho dia chi offset va
dia chi mang cia mét bién.
ofs (Tén_Bién)

Seg (Tén_Bién}

Dué1 day la thi du su dung cich dung lénh INTR ctia Pascal dé kich
hoat cac chuong trinh con ngit cia DOS hay cha BIOS, Chuong trinh
nay minh hoa cach lay théng tin v€ lich hé théng dang ngay - thang -
nam va hién thi 1én man hinh két qua. Néu ngudi lap trinh phai ty tim
18y cac 6 liéu nay thi rat khé khan do phai biét chinh xac noi nao trong
may tinh chta cac thdong s6 d6. Trong khi d6 mét tai nguyén hé théng
dudi dang mét chuong trinh con phuc vu ngét - ham 2Ah cla vector
ngit 21h lai cho két qua v& théng 6 ngdy - thang - nam vao cac thanh
ghi tudng ing DL - DH - CX ctia bd vi x(1 1y. Ta chi cin té chiic céc bién
cua chuong trinh dé nhan lai cac két qua do6 tit cac thanh ghi trén la
duge. Bang cach dat van dé nhu thé, chuong trinh minh hoa ¢6 dang:

program Lich_HeThong; {18y lich cé trong ddng hé PC}
Uses DOS;
var

Regs: Registers;

date, year, month, day:string;

{cdec bi&n lich hé théng)

begin
Regs .AB:=52a; {ham 2ah cia ngit 21h}
With regs do
begin
INTR ($21,regs); {khdi déng ngit}

Str{CX,year) ;

Str (DH,month} ;

Str(DL,day) :
end;
date:=day+month+year;
Writeln{Today is,date)

end.

-a
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“e Goingdttic ASSEMBLY

Khac véi nhiing nguoi lap trinh trén ngon ngd bac cao, cac lap trinh
vién cua Assembly khong phai can dén cde ham, cace tha tuc phic tap dé
2ol ngit. D1 véi ngon ngit Assembly c¢hi cAn nap cdc tham s8 cta ngéit
bang 1énh MOV vio cac thanh ghi danh cho vige nay, réi sau dé goi ngat
bimg lénh INT.

Mot s ngat hode mot s ham ‘cta ¢he ngdt dude goi rat thuong
xuyén trong cac chudng trinh difu khién hé théng. Ham 09h cla ngit
DOS 21h hién thi mot day ky tu ra man hinh 1a mot thi du. N6 dude goi
v0i s6 hiéu cua ham 09h dit ¢ thanh ghi AH, véi dia chi Offset clia day
ky tu dat d thanh ghi DX. Trong mdt chudng trinh Assembler, viéc goi

ham nay dugc viét nhu sau:

MOV ah,08%h; Nap thi tu ham 09h
MOV dx, offset text; Nap dia chli offset cla text
INT 21h; Goi ngédt 21h cla DOS.

1.5. KY THUAT DANH TRAO NGAT VA CHAN BAT NGAT

Khi néi téi bang vector ngat ta da noi rang day 1a tai nguyén phan
mém cua may tinh can phai tan dung triét dé, song trong nhiéu truong
hgp mot tai nguyén nao d6 cua may tinh khong théa man cac yéu ciu
chic nang cua chudng trinh ma ta phai xdy dung, thi trong trudng hop
do ta c6 thé giai quyét theo hai giai phap:

e Viét mot chuong trinh con ¢6 chle ning cin thidt, dap ing moi
thao tic theo yéu cau cua phan mém diéu khién rdi danh trao vao
vector ngat tuong Ung. Diéu nay c6 nghia la khi ngét tuong tng
bi kich hoat may tinh sé goi chuong trinh cua ta ra hoat déng
thay vi chudng trinh con phuc vu ngat cii cia may tinh va do dé
cac chiic vang dude an dinh trong chuong trinh cua ta sé duge

thuc hién tron ven.
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» Viét mét chudng trinh con c¢é chitc nang cdn thiét, b8 xung céc
chitc nang con thifu ma chudng trinh con phuc vu ngit chia may
tinh khéng ¢6 rbi danh trao vao vector ngit tuong tng. Khi cin
t3i chuong trinh con phuc vy ngit cfi cia may tinh, chudng trinh
con di danh trao sé& goi lai chinh chuong trinh con phuc vu ngit
cli nay.

Pé thuc hién k¥ thuat danh trdo ngat, vé ban chdt 14 thuc hién viéc
danh trao néi dung 4 byte clia cia vector ngét tudng Ung (trong bang
vector ngat). Néi dung 4 byte nay 1a dia chi vao cla chuong trinh duge
ngit goi ra thuc hién. Vay 1a chi can biét dia chi vio ctia chudng trinh
cua nguoi lap trinh cdn danh traoc va gan vio ndi dung 4 byte cda vector
ngit hién hanh 1a duge. Tuy nhién dé dé phdng trudng hop cdn khoi
phuc lai ngét cit cdn luu trid ndi dung 4 byte ciia vector ngit cii trude khi
gan gia tri méi cho nob.

May tinh ¢6 mét dich vu 1am dude ¢iéu nay d6 14 ham 35h cda ngét
21h dang dé luu gia tri vector ngét cii (ndi dung 4 byte ca vector ngit)
v 81 cac yéu cau dau vao nhu sau:

S8 hiéu ham phai gan vao thanh ghi AH,

S8 hiéu ngdt phai gan vao thanh ghi AL.

Gid tri ngdt dugc tra vé cho cip thanh ghi ES: BX.
va ham25h clia ngét 21h dung dé trao gia tri vector ngit v i cac yéu
ciu diu vao nhu sau:

58 hiéu ham phii gan vao thanh ghi AH.

S8 hiéu ngdt phai gan véo.thanh ghi AL.

bia chi Offset cia chwong trinh cdn danh trdo phai chira

trong DX.
1.5.1. Chan bit ngat bing ngdn ngit bac thap ASSEMBLY

Dé minh hoa ky thuét trén bing ngén ngit ASSEMBLY ta s& thuc
hién trén ngit 13H 1& ngit phuc vu cac thao tac truy nhéap 6 dia (doc/
ghi dia). Chic nang truy nhap & dia 14 chic ning diéu khién rat phte
tap do phai didu khién dbng bé hoat ddng cla cac ed cqu khac nhau nhu

J- KT T m
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cd cdu chuyén dit lidu ti dia vao Ram va ngude lai, o cAu co-dién cho
dau tix doc/ ghi... Do vay néu phai tréao ngét ndy ta chi nén b8 xung cac
chlic néng cén thiét, cdn khi cAn thao tac vdi § dia ta lai goi lai chinh
chudng trinh con phuc vu ngét 13h clia hé théng.

Chuc nang b xung 13 chite nang hién thi tén § dia lén mdt clia sd
con cia man hinh. Gid sit may tinh chay § ch& d6 TEXT d phan giai 80
cdt X 25 ddng thi clta s8 con chi cdn 2 ky tu 12 di d€ tao thanh dang hién
thi tén 6 dia chuan (nhu A:). Ky tu thit nhat 13 tén bing chi in hoa, ky
tu thit hai 13 d&u " Clia ss6 nay ta dé & géc trén bén phai man hinh cho
tién theo ddi. Chudng trinh ma ta sé& trao vao ngat 13h dit tén 1a
INTERCEPT_DISKETTE_INT.

INTERCEPT DISKETTE_INT in ra tén & dia bing cach theo doi
cac dich vu doc/ghi dia cia ROMBIOS - tudng ung vdi dich vu 13h. Sau
khi trao duge vecto ngat, mdi khi ¢6 ngit 13H kich hoat nd sé iré e
thu tuc cfia ching ta thi chudng trinh cia ta 88 ném duge .o Loy
khién ngat INT 13h cia BIOS. D& goi lai ngit 13h, khéag v, an
1énh INT 13h duge vi chudng trinh sé bi quan. Cang khéng diny o b
CALL duge vi chuong trinh con dude goi la trong chudng trinh chii -
trinh con phuc vu ngdt (c6 1énh IRET & cudi). Vay 1a phai tao gia lénh
INT 13h bang t& hgp 1énh CALL binh thudng va lénh PUSHF wi 1énh
INT khong nhing luu git con tré chuong trinh (CS:IP)ma con cat gitt ca
thanh ghi ¢g F vao STACK va lénh IRET & cudi chudng trinh con cla né
khéng nhiing khéi phuc lai gia tri cho con tré chudng trinh ma ca ndi
dung thanh ghi ¢8. Do d6 t§ hop 1énh tao gia 1énh INT c6 c&u triic nhu
saw;

pushF

call Dia chi cta CTCPVN 13H

Viéc danh trdo ngdt sé thuc hién bing thil tuc riéng ¢6 tén 1a
INIT_VECTOR, ¢dn chuong trinh chinh INTERCEPT_DISKETTE_INT
8é dugc xay dung theo thuat todn md ta tren hinh 1.10.

*

J-KALT et
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Tién trinh Piém vao cla churong trinh con da danh trao vao vector
chinh ngat 13H (c6 tén 13 INTERCEPT_DISKETTE _INT)

v

Céc chuc nang bé xung:
. ) * Luu thong tin ci trén SRy e ken
Ngat 13h bj clra sé con.
kich hoat r ,
e Hién thj tén 6 dia lén
cira sé con. . *
(Lénh tiép theo) v
Pushf CTCPVN 13h clia
call CTCPVN 13h ROMBIOS dugc dua
ra hoat dong
(tiép tuc)

v

Cac chirc ning bé xung:

Tré lai diéu khién
e Khoi phuc thong tin
cii cho cira s& con.,

RET

Hinh 1.10. Co ché& chan, bat ngat 13h cia chuong trinh
INTERCEPT_DISKETTE_INT

Trong sd d6 1.10, CTCPVN (chudng trinh con phuc vu ngit) 13h 1a
dia chi ddy du cta ngat 13h. Ta dat Rom_diskette_int 1& bién by nhé
ctia chuong trinh ¢6 kich thudc 4 byte dé Tuu trit dia chi ddy-du Seg:Off
cta ngit 13h. Khi dich vu nay két thic cong viée cia minh, quyén diéu
khién lai thudc vé chuong trinh ctia’ta. Biang cach d6 c6 thé bo xung moi
diéu can thiét cho ehuong trinh clia ta ké ca trude khi'goi ngat 13h ciing
nhu sau khi goi n



52

KY¥ THUAT LAP TRINH DIEU KHIEN HE THONG

Cac bién va hang lién quan tdi chuong trinh ta t6 chitc nhu sau:

MESSAGE_STRING

ROMDISKETTE_INT

DISPLAY_BASE

OLD_DISPLAY_ CHARS

DISPLAY_CHARS

NUM_FLOPPIES

UPPER_RIGHT

12 bién chita xau ky tu théng bao vé chiic
nang chuong trinh, chdng han théng bao
'Déy la chuong trinh trao ngat'

1a bién chita dia chi ddy du cla vector
ngit 13H.

1 bién chda dia chi Seg cia RamVIDEO
12 bién chita théng tin ¢ cla cla sd con.
12 bién chita thong tin tén & dia cAn hién
thi 1&n ctia s con.

14 bi&n chia théng tin vé s8 luong 8 mém
trong may tinh.

la bién chita théng tin vé toa dd ctta sb
con tinh theo dia chi Offset cia cac ngan
nhé RamVIDEO tudng dng vdi toa db
nay,

Chuong trinh chinh INTERCEPT_DISKETTE_INT viét theo thuat

toan trén c6 dang:

INTERCEPT_DISKETTE_INT PROC FAR
ASSUME C5:CODE_SEG,DS:NOTHING

PUSHF
PUSH
PUSH
PUSH
PUSH
FUSH

AX
SI
DI

Ds

ES

;. luu cac thanh cd
; 1lwu cac thanh ghi khac

CALL GET DISPLAY BASE ; tinh dia chi mdng VIDEORAM

CALL SAVE SCREEN

; lwu 2 k¥ ty goc phia trén bén

;phai man hinh

CALL DISPLAY DRIVER LETTER ;in tén & dia

POP ES
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POP DS

POP DI

POP SI

POP AX

POPF ;khdi phue TG cé&
PUSHF ;tao gia lénh INT
CALL ROM_DISKETTE_INT

; goi dich vu chuong trinh con

;phuc vu ngdt 13H ctia ROM_BIOS

PUSHF

PUSH AX

PUSH ST

PUSH DI

PUSH DS

PUSH ES

LEA SI,OLD DISPLAY CHARS ; tré dén 2 ky ty cd
CALL WRITE_ TO_SCREEN jin lai cac ky tu nay
POP ES

POP DS

POP DI

POP SI

POP AX

POPF

RET 2 ; sau khi thye hién xong SP

; € SP+2 dé@ bd qua POPF
INTERCEPT_DISKETTE INT ENDP

Nhu vay, chuong trinh chinh 12 mét loat lénh goi t6i cac chuong
trinh con, mbi céi ¢6 mdt chitc nang riéng:

Chuong trinh con CET DISPLAY_BASE iy dia chi mang cua
VIDEORAM ndi ¢b cic ngin nhd chita thong tin cda s6 con. Dia chi nay
luu vao bién DISPLAY_BASE.
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Chudng trinh con SAVE_SCREEN  ¢6 chitc nang luu 2 ky tu cua
s4 con {(géc phia trén bén phai man hinh) vioc bién OLD DISPLAY
CHARS dé sau nay con khai phue lai.

Chuong trinh con DISPLAY DRIVER_LETTER thuc hién in tén &
dia 1én ctia s6 con tit néi dung bién DISPLAY CHARS.

Chuong trinh con WRITE_TO_SCREEN ¢6 chiic ning 1khoi phuc 2
ky L@ cua s6 con tir bién OLD _DISPLAY_ CHARS ma thia tue
SAVE_SCREEN da luu vao truée dé.

Riéng viée lay théong tin vé€ 56 lugng 6 dia mém cdn mot thi tuc
GET_NUM_FLOPPIES dé gan két qua vao bién NUM_FLOPPIES va
thu tue nay phai duge gol trude tht tue DISPLAY DRIVER LETTER dé
tha tue DISPLAY DRIVER_LETTER ¢6 thé in ding tén 6 néu no 1a &
ettng. Luu y rang thit tue nay chi ein chay mot 1an.

Chuong trinh con cuét ciing duge xét téi lai la chudng trinh con phai
chay dau tién dé thuc hién viée danh tréo ngit 13H. Ta dat tén cho né 1a
thu tuc INIT_VECTORS. Tht tuc nay sé:

- Théng bao chie nang 18n man hinh.

- Panh trdo ngat 13H.

- Danh dau hi¢u thudng trd cho chudng trinh nav.

Vi chuong trinh cta ching ta cé chitc nang giam sat mol thao tac
truy nhap 6 dia nén né phai thudng xuyén ¢6 mat trong RAM va § trang
théi hoat déng. Mudn nhu vay ving RAM ma hé didu hanh ¢4p phat cho
né phai duge bao vé. Mudn duge nhur thé chuong trinh phéi dude danh
dau thudng trd. Chudng trinh con phuc vu ngat 27H cho phép thue hién
chite ndng nayv véi yéu cdu 1a dia chi diém cudi cua chudng trinh phai
duge gan vao cho DX, Nhd dé6 ma ta loai bé duge phdn chudng trinh
khéng can thiét cho hoat dong sau nay cla chuong trinh. Cu thé ta sé
loai b6 2 tha tuc 1a INIT_VECTORS va GET_NUM_FLOPPIES. Vi vay,
2 thu tuc nay duge viét ¢ cudi chuong trinh.

Sau toan bg cac phén tich trén ta c6 chuong trinh diy dd nhu sau.



Chuong 1. 1O CHUC CHUNG CUA MAY PC

35

CODE_SEG SEGMENT

; m& mang mi lénh

ASSUME CS:CODE_SEG,DS:CODE_SEG

ORG 100H

BEGIN: JMP INIT VECTORS

;: nhiay ngay t&i tha tuee khédi tao

;Phén nay sé khai bac cac hing va cac bién cdn thiét

;cho chuong trinh.

MESSAGE STRING DB 'Day la chuong trinh trédo ngit'

ROMDISKETTE_INT DD?
DISPLAY BASE
OLD_DISPLAY_ CHARS
DISPLAY CHARS
NUM_FLOPPIES
UPPER_RIGHT

DB ODH,ORH, 'S’

DW?

DB 4 DUP(?)

DB 'A',70H.':",70H
DB?

EQU (B0-2) %2

;Thi tue nay 1a thd tuc ngdt do ngudi si dung viét:

; 1. in tén 6 dia & phia trén bé&n phai man hinh;

; 2. goi ngidt trong BIOS

; 3. phuc héi ky tu ci cba man hinh;

INTERCEPT DISKETTE_INT PROC FAR

ASSUME CS:CODE_SEG,

PUSHF

PUSH AX
PUSH 5Y
PUSH DI
PUSH DS
PUSH ES

DS :NOTHING
; luwu thanh ghi cd& vao Stack

; luu cac thanh ghi khac

CALL GET DISPLAY BASE

; tinh dia chi mang VIDEORAM
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CALL SAVE SCREEN ; luu 2 ky tu gée phia trén bén

;phai man hinh

CALL DISPLAY DRIVER LETTER :in tén & dia

POP ES
POP DS
POP DI
POP ST
POP AX
POPF

PUSHF

;khéi phue thanh ghi c&
;tao gid lénh INT

CALL ROM_DISKETTE INT

/ goi dich vy chuong trinh con

;phuc vu ngdt 13H cda ROM _BIOCS

PUSHF

PUSH AX

PUSH SI

PUSH DX

PUSH DS

PUSH ES

LEA SI,OLD_DISPLAY CHARS ; tro dén 2 ky ty ci
CALL WRITE_TO_ SCREEN iin lai cadc ky tu nay
POP ES

POP DS

POP DI

POP SI

POP AX

POPF

RET 2 ; sau khi thyc hién xong SP

; € SP+2 dé bd qua POPF

INTERCEPT DISKETTE INT ENDP
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GET_DISPLAY BASE PROC NEAR
ASSUME CS:CODE_SEG,DS:NOTHING

INT 11H ;ham 11h 1ldy cdu hinh hé théng
AND AX, 30H ;d5d4 cung cadp théng tin vé man hinh
CMP AX,30H ;d5d4=11---> man hinh MONO

MOV AX,0B800H ;la dia chil mang cia RAMVIDEC mau
JNE DONE_GET_BASE
MOV AX,0BOQCH ;1la dia chi mang cua RAMVIDEC MONO
DONE_GET_BASE:
MOV DISPLAY BASE, AX ;dua vao bién
RET
GET DISPLAY_BASE ENDP

SAVE_SCREEN PROC NEAR
ASSUME CS:CODE_SEG,DS:NOTHING
MOV SI,UPPER_RIGHT
; SI trd tdi ky tu trén cira s& con
LEA DI,OLD DISPLAY CHARS ; DI trd téi bién lwu

MOV AX, DISPLAY BASE ;gan dia chi mangVIDEORAM
MOV DS, AX ; Tac trd DS:S I--> Théng tin trén
; ctra s& con
MOV AX, CS5
MOV ES, AX ; Tao trd ES:D I--> bién luu
CLD ;c& hudng DF=0 dé liam viéc véi Ram thudng
MOVSW ;chuyén 2 ky ty {mdi k/t 2 byte: byte
; k/t+thudc tinh)
MOVSW
RET
SAVE_SCREEN ENDP
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DISPLAY DRIVER LETTER PROC NEAR
ASSUME CS:CODE_SEG,DS:NOTHING

MOV AL,DL ;18y s& hiéu & dia

CMP AL, BOH ;e6 phai 1la & dia cing?

JB DISPLAY LETTER :néu khdng, l4iy tidp

SUB AL.80H ;d8i thanh s8 hiéu & dia cung

ADD AL,NUM_FLOPPIES:+ vdi s8 luong & mém
DISPLAY LETTER:
ADD AL, 'R’ ;déi thanh & tuong ung
LEA SI,DISPLAY CHARS

Do,

(trd tdi bién chya tén
MOV CS:[SI],AL;lwu k/t nay
CALL WRITE TO SCREEN
RET
DI SPLAY_DRIVER_LETTER ENDP

WRITE _TO SCREEN PROC NEAR
ASSUME CS:CODE_SEG,DS:NOTHING
MOV DI,UPPER_RIGHT ;DI trd t&i toa dé ctra sé con
MOV AX,DISPLAY BASE:gan d/c miang VIDEORAM

MOV ES,AX JES: DI trd toi téi cla sd con

MOV AX,CS

MOV DS,AX iDS: SI tréd tdi bién chwia tén

CLD

MOVSH ;chuyén 2 ky tu (mdi k/t 2 byte:
;byte k/t+thude tinh)

MOVSW

'RET

WRITE_TOC_SCREEN ENDP

iThi tyc nay kh&i tao chic ning trio ngit va thudng
tri chudng trinh
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INIT VECTORS PROC NEAR
ASSUME CS:CODE_SEG,DS: CODE SEG
LEA DX, MESSAGE STRING ;in théng bao
MOV AH,9 ;bdng ham N9 cda ngat 21H
INT 21H
CALL GET NUM FLOPPIES ;cé midy & dia mém?
MOV AH,35H ;nhdn gia tri clda vecto 13h-->es:bx
MOV AL,13H
INT 21H
MOV WORD PTR ROM_DISKETTE_INT,BX
; chuyén vao bién
MOV WORD PTR ROM DISKETTE_INT[2],ES
MOV AH,25H ; trao vectd ngét bing cach
MOV AL,13H : choe ngidt 13h trd tdi ds:dx la
; thi tuc cua ta
MOV DX,OFFSET INTERCEPT_DISKETTE INT
INT 21H;
MOV DX,OFFSET INIT VECTOR
; loai bd khdéi RAM tu phan nay
INT 27H ; k@t thic va & lai thudng tra
; phan coén lai
INIT_VECTORS ENDP

GET_NUM_FLOPFPIES PROC NEAR
ASSUME CS:CODE_SEG,DS: CODE_SEG

INT 11H :18y c&u hinh thiét bi

MOV CL,6 ;d7d6 ch@a théng tin & mém

SHR AX,CL

AND AL,3 ;bd qua cac c& khac

INC AL ;tra lai gia tri 0 néu céd mét & dia mém

CMP AL,1 ;6 phai cé cé mét & dia mém?
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JA DONE_FLOPPIES ; khéng,vady sé& ding

MOV AL,2 ; cd, vay cé 2 8 légic
DONE_FLOPPIES:

MOV NUM_FLOPPIES,AL ; luu lai dé day

RET

GET_NUM_FLOPPIES ENDP
CODE_SEG ENDS
END BEGIN

Tém lai, thu tue INTERCEPT _DISKETTE_INT ! tha tuc thay thé
cho chudng trinh con phuc vu ngit 13h va duge khai béo nhu 1a thi tuc
xa PROC FAR. Dau tién, né goi thu tuc con GET DISPLAY_BASE dé
14y dia chi mang cla ving VIDEORAM 13 ndi chita théng tin cho man
hinh hién thi. K& dén 12 goi thit tue con SAVE_SCREEN dé luu 2 ky tu
géc phai man hinh vao bién OLD_DISPLAY_ CHARS réi goi thl tuc con
DISPLAY _DRIVER LETTER dé in tén § dia chita trong bién
DISPLAY CHARS. Nhu vay tén & dia dang truy cap da hién thi & phia
goc trén phia bén phdi man hinh ding theo yéu cdu. Dén day
INTERCEPT_DISKETTE_INT goi lai chuong trinh con phuc vu ngit
13h bing lénh gid INT 13h. Sau khi chic ning cia int 13h thye hién
xong, INTERCEPT_DISKETTE_INT khéi phuc lai théng tin & géc trén
phia phai bang céch goi thi tuc con tusng tng WRITE_TO_SCREEN dé
in lai ce ky ty cii chita trong bign OLD_DISPLAY CHARS.

Thu tuc INIT VECTORS va GET_NUM_FLOPPIES cho thay cach
tao phuong phép chan vectd ngit 13h va gid lai mot chudng trinh
thudng tra trong bd nhd, sau khi d4 trd quyén didu khidn cho DOS.

Luu y rdng ca hai thd tuc khdi tao déu dit cudi chudng trinh vi
chiing chi diing mét i4n khi né dudge nap vao b¢ nhd, do d6 phan nay sé
loai b6 khdi chuong trinh thudng trd dé gidm kich thude cfia minh. Lénh
INT 27h sé giai phéng vang ma chuodng trinh bit diu tit dia chi ofsset
chita trong DX. Do &6 khi cho DX trd tdi INIT_VECTORS 1a ching ta
mudn DOS gid lai thudng trd DISKLITE trit hai thi tuc cudl cling 1a tuc
INIT_VECTORS va GET_NUM_FLOPPIES.
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Phéan 16n cac chudng trinh thudng trd duge viét bidng ngdn ngit
assembler dé tao kha ning tdi da truy cap ROM_BIOS va bd nhd trung
tadm, vi kich thude ¢la ching rat nho. Ching ta nghién cftu k¥ thuat nay
théng qua mdt chuong trinh thi du, chudng trinh kiém soat sy hoat dong
cla & dia ¢6 trong may tinh PC - chuong trinh DISKLITE. Chudng trinh
nidy s& in 1én géc trén bén phai man hinh tén § dia dang thao tac, thi du
A:, hay B: hay C:...Nhu vay ta khéng cin nhin dén & dia ma chi cdn nhin
1én géec man hinh 14 da biét 8 dia nao dang hoat déng.

Cac chuong trinh thuong trd phai lam vide that chat ché véi
ROMBIOS dé thita k& cac chitc nang ¢6 sin trong né ciing chinh 1a dé
chuong trinh thutng tri that ngén, gon.

1.5.2. Chan, bat ngit tir ngén ngir bac cao

Bang ngdn ngil bac cao, nhu TURBO PASCAL chéng han, ta c6 thé
chén va bat ngit trd tdi cac th tue clia ngudi lp trinh thay vi trd téi
bang vectd ngat cha DOS. Cac dia chi cla ngdt trong bang vecto ngét
thay ddi bang hai cach: thay truc ti€p bang vectd ngit hosc vdn sd dung
cac dich vy cia DOS theo muyc dich clia ngudi lap trinh,

Pé thay d6i bang vects ngit, ta td chic mot mang cd clu tric Ung
véi viing nhd RAM ciia bang vectd ngét:

var

AsyncVector:Pointer;

InterruptVector: array [0..$ff] of pointer
Absolute $0000:3%0000;

Pointer 1a kidu dit lidu 4 byte ¢t dé chita ca dia chi segment va dia
chi offset ciia chudng trinh con phuc vu ngat. Bign InterruptVector 1a
mang 256 dia chi bt diu ti dia chi tuyét d81 0000:0000h - dia chi ddu
tién ctia ving nhd RAM cda PC. Dé thay déi dia chi nao dé cha bang
vectd ngit ta st dung cae ciuu lénh sau;

AsyncVector:=InterruptVector[$0c];
InterruptVector[$0c] :=QAsynciInt;
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Cau lénh dau dung dé cat giu dia chi clia vects ngit s& hiéu Och vao
bién AsyncVector, Cau lénh thit hai dung dé gén cho vectd ctia ngat s&
hiéu Och dia chi ctua thu tuc TURBO PASCAL ¢6 tén 1a Asynclnt.

Nhu vay, néu bay gid ngit Och dude kich hoat thi tha tuc asynelnt
3& dudge goi.

Khi cdn khéi phye lai gia tri dia chi cit cha vects ngdt thi TURBO
PASCAL st dung cdu lénh:

InterruptvVector [(§0c] := AsyncVector;

Phudng phap thit hai 1a st dung dich vu sdn cia DOS: dich vu 35h
cua DOS cung c&p dia chi clia vectd ngit, con dich vu 25h cho phép thay
gid tri dia chi mdi cho vecto ngdt. St dung 2 cau 1énh sau dé thye hién
danh tréo ngét:

GetIntVec ($0c,Asyncvector) ;
SetIntVec ($0¢, BAsyncInt) ;

Cédu 1énh dau dung d¢ cal gidt dia chi et elia veetd ngit Och vao bién
Asynevector, con cdu lénh sau ding dé gan dia chi cia thi tuc TURBO
PASCAL cho vectd ngéit Och.
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CO CHE QUAN LY CUA HE DIEU HANH
DON NHIEM MSDOS |

Hé diéu hanh don nhiém DOS (Disk Operating System) dude cai dat
trong IBM PC ngay ti nhiing thé hé may tinh PC d4u tién. Cac version
sau dugde cai tién, nang cip dang ké, song nguyén 1y chung van khéng
thay ddi. Vi vay van dé dat ra d€ nghién ctu treng mue nay van mang
tinh tdng quat cao. V& ban chat, DOS 14 mét giao dién don nhiém ma ti
do ta kich hoat cac chuong trinh cdn chay hoidc khét déng cac lénh cé
trong DOS. Song ching ta sé khéng ditng lai d giao dién cua DOS, ma
sé& nghién cltu, tim hifu td chitc bén trong cia hé didu hanh, nham khai
thae triét dé nhitng tai nguvén c6 san trong may tinh dé phue vu cho céc
chudng trinh hé théng sau nay. Trong dé ¢6 mét lugng rat 1én cac dich
vu, cac chudng trinh {cac ham) ma khéng nhitng cAn cho DOS dé thuc
hién cong viée cha nd, va ngudi l4p trinh hé théng ciing ¢6 thé s dung

chiing.

2.1. 70 cHUC cUA DOS

Hé didu hanh DOS 1a phian mém didu khién gdm nhiéu thanh phan,
mdi thanh phan thuc hién mét nhiém vu xac dinh trong mot hé théng.
Ba thanh phan chinh cia DOS 1a DOS BIOS, hat nhan caa DOS va bd
x1t Iy 1énh. Mbi thanh phan nay dude dat trong mot file riéng biét.

Toan bo chic ning cua DOS-BIOS dat trong file IBMBIO.COM, né
¢6 thude tinh 4n (Hidden) va hé théng (System). Do vay, khong thé hién
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thi ching bang 1énh DIR. File IBMBIO.COM gém cac chudng trinh didu
khién thi&t bi (driver) cho cae thiét bi sau: CON {(Ban phim v man
hinh), PRN (M4ay in chudn), AUX (Giao dién néi tiép), CLOCK (Déng
hd), 6dia A, B, C...

Khi DOS muén truy nhap vao mét thiét bi nao d6, né goi driver
chita trong file IBMBIOS.COM, driver nay lai s& dung cac chudng trinh
con cua BIOS c6 trong ROMBIOS. Do vay, DOS - BIOS 1a thanh phan
¢6 quan hé truc tiép nhit vdi phan cing va phai thay d6i tiy theo c&u
tric {model) cia may tinh.

Hat nhé4n cia DOS ndm trong file IBMDOS.COM. File
IBMDOS.COM chita cic chudng trinh con cho phép truy nhap téi ciu
trac file, sit dung RAM va diéu khién vige xuft/nhap ky tu. Cac chuong
trinh con nay dude x4y dung khéng phu thudc vao phan ciing clia may
tinh va né dya vao cac driver cua DOS - BIOS dé truy nhap cac thiét bi
nhit ban phim, man hinh va § dia. IBMDOS.COM <6 thé duge s dung
cho cac PC khac loai. Céac chudng trinh clia ngudi s dung c6 thé truy
nhép cac ham (chuong trinh con) nay nhu I3 truy nhip cac ham caa
BIOS trong ROM BIOS. Mbi ham cé thé duge goi bing cach goi mét ngét
mém, dung cac thanh ghi cGa bg vi xi 1y dé truyén s8 hiéu ctia ham va
céc tham s8 cdn thiét khac.

Khéc v6i hai file trén, b xi 1y 1énh nam trong mét file nhin thay
dude 6 tén 1a COMMAND.COM. Chinh file nay hién thi lén man hinh
ddu nhéc A> hogie C>, né nhén cac lénh cia ngudi sit dung va thye hién
ching. Luu ¥ 1a COMMAND.COM chi 1a mét chuong trinh dac bidt chay
dudi sy gidm sat cia DOS chit khéng phai nd 1a hé diéu hanh hay dai
dién cho ca hé diéu hanh.

B xtt 1y 1énh COMMAND.COM cdn goi 1a "SHELL", v& phan minh
lai duge ciu tric tit 3 module; mét phan thudng trd, mét phin tam trd
va mdt chuong trinh con cai dit.

Phan thudng trd COMMAND.COM. ¢6 nghia 1 phin nim thudng

tryc trong bé nhd clia may tinh gém cac chudng trinh con khac nhau-
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dude kich hoat bang cd ché ngat, ching cho phép phan tng véi cac su
kién khac nhau. Cac su kién nay cé thé 1a phim Ctrl-C hay Ctrl-Break
A v oUl sU dung an, hofie mdt s8 101 sinh ra khi thye hién than tac véi
cie thidt bi ngoai vi nhu dia ciing, cac 8 dia mém hay may in.

Phan tam tra cia COMMAND.COM dua ra ddu nhic (A»). Do div
12 phén tam trd nén khéng gian nhé RAM ma né chiém khéng dude bao
vé. M&i khi chuong trinh k&t thie, diéu khién duge tra vé cho phéan
thudng trid cha bd x 1y 1énh, bing cach tinh tong bd nhd b xit Iy lénh
xac dinh xem phén tam trd c¢6 bi x6a bdi chuong trinh {ng dung hay
khéng. Néu phan nay bi xo4, phén thudng tru sé nap lai phan tam trd.

Module cai dat cha COMMAND.COM dude nap vao bd nhd khi hé
thdng khét doéng va chitc nang cia né 1a khoi tao hé théng, Mbi khi cong
viée cia module nay két thic, né khéng dude ding nita va phéan RAM
ma né chiém duge giai phéng.

Cac 1énh ma phan tam trd cta bd xi 1y lénh COMMAND.COM ¢4
thé nhan duge ndm § mdt trong 3 nhém: nhém 1énh ndi tri, nhém 1énh
ngoal tri v nhém x1t 1y file batch (géi file).

Nhém thit nhat 14 cac 1énh ma mé& cia né nam trong phan tam trd
ciia bd x1t 1y lénh. N§ gdém cac 1énh COPY, REN, va DIR... Nhém th hai
14 cic 1énh ngoai trii duge dat trong dia mém hay dia ciing va s& dude
nap vao bd nhé trong dé thue hién mdi khi chiing dude goi nhut cac 1énh
FORMAT va CHKDISK. Sau khi thuc hién xong cac 1énh nay, phan
RAM ma céac lénh ngoai trii chiém sé dude gidl phdng.

Nhém thit ba 14 nhém x0 1y got file (File batch). Né chinh la mét file
van ban chita cace 1énh ctia DOS. Sau khi duge ngusi su dung goi, loal
file nay duge x{i 1y bdi mét bd théng dich ddc biét nam trong phan tam
trd cua bd vi xit 1y 1énh. Bd théng dich nay thiyc hién cdc 1énh lidt ké
trong file batch nhu la chiing dude dua vao tix ban phim. Dé 1a mét file
dic biét ma DOS néu tim thay, sé goi va thuc hién ty déng mdi khi khai
déng hé théng. Ddu tién, cac 18nh cla file bateh sé duge kiém tra dé xac
dinh d6 14 cac 1énh néi trd, hay ngoai trd, hay 1a goi mét file bateh khae.

SR
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Trong truong hgp thit nhit, 1¢nh ¢ thé duge thue hién ngay vi ma cua
no did e6 Lrong bé nhd (¢ phan tam trd cda bd xu 1y 1énh). Trong cée
truong hgp con ol d6 1 1énh ngoai trd hay file bateh. trude tién. ho
thang dich ¢ tim file mang tén iénh trong thu muc hién thai. Néu
khong tim thay file ndo nhu vay trong thu muce hién thii. no s¢ um
trong Lat ea eice thu mue da chi ra trong 1énh PATH. Can néi thém 1a chi

c6 cde file ¢6 phan ma rong COM, EXE va BAT duge tim.

2.2. CHUONG TRINH COM VA CHUONG TRINH EXE

Trong ¢d ché quan ly cua hé didu hanh. chang ta da bidt 2 déi tugng
phic tap nhat e¢in kiém sodt chat ché L cae file chay va khéng gian rong
16n cua bé nhd RANM, noi chita cae dit 1iéu rat da dang vita 6 cau tric
tinh vua e efu trae dong. Ching ta ln ludt xét cae d61 tudng nay trudc

hét 1a chuong trinh chay véi kidu COM va BXE,
2.2.1. Chuong trinh kiéu COM

Bér v chudng trinh COML trong mot mang 64 KB, cée thanh ghi
quan Iy mang déu nlian ehng mot gisc tef kbi khei dong va trong qua
teinh thue Ten chudng winh, gid trf i cbira dia chi bdt ddu ciia mot
mang 61 KB ehita chuong trinh COM.

Chi ed not duny eun thanh ghe B8 10 e6 thé ¢d gia tri khae. vi né
khong co the dong tre Uép i vice thue hien chuong trinh,

Cae e COM luu trén dise mém hav dia eiimy 1 hinh anh chinh xac
cua RAM khi thue hién chudng trinh. File chuong trinh COM  duge nap
viao RAM va duge khai dong théng qua haim EXEC cua DOS. Trude khi
EXEC nap chusig trinh vioe bo nhé, né sit dung cae ham khae caa DOS
dé chudn bi vang nhd RAM mia chudng trinh duge goi s¢ chiém gitd, Ham
XEC dat viw dau vang nhdé nay mét edu trae di ligu gol la PSP
(Progam Scgment Prefix). Chuong trinh s¢ duge nap vio ngay sau PSP
ciae thanh ght mang va thanh ghi ngan x&p dude khdi tao gia tri ban
dau. Khi chudng trinh thue hién xong, viing nhé RAM ma chuong trinh

v PR chiém sé duge giai phong.
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Badng 2.1, Té churc cia PSP (Progam Segment Prefix)

Dia chf Noi dung Kigu
+00h | LénkinT am 2 byte
+02h Bia chi marng cia ngan nhd cudi clng danh cho chtr 1 word
+04h Pé danh 1byte
+05h FAR CALL tdi chuong trinh digéu phéi ham cla DOS 5 byte
+0Ah Ban sao vector ngit 22h 1 con trd
+0Eh Ban sao vector ngét 23h 1 con trg
+12h Ban sao vector ngét 24h i contrd
+16h Pé danh 22 byte
+2Ch Bia chi mang cia khi bién moi truding 1 word
+2Eh Pé danh 46 byte
+5Ch FCB#1 16 byte
+6Ch FCB#2 16 byte
+BCh Sé lugng ky i trong déng 1énh (khong tinh ky tu Enter) 1 byte
+81h Déng lénh 127byte

PSP bac gid ciing chiém 256 byte vd nd chita nhidu théng tin quan

trong cho ca DOS va chudng trinh Ung dung. 0 ngan nhd 00h la 16i gol

ham ctia DOS dé két thic chuang trinh, gial phong bd va trd didu khién
vé cho bd xit 1y 1énh COMMAND.COM hoic cho chudng trinh chinh. Mot
151 goi FAR CALL tuong dudng chitc nang ctia ngat 21h duge dat trong

ngan nhd 05h cta PSP, CAn luu ¥ rang chi ¢é cde ham tit 0 dén 24h 1a

dude goi theo cach niy, vit 58 thi 1t cua ham khong phai dude dat trong

thanh ghi AH nhu van thudng xav ra vé INT 21h. ma la trong thanh

vhi CL. O ngan nhd 02h cla PSP 14 dia chi 16 bit clia mang chda ngan

nhé cudt cung cia RAM danh cho chuong trinh. Néu mét chuong trinh
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cdn thém RAM dé thao tac, né ¢6 thé xac dinh théng qua gia tri nay.
SNLooTs 0 3 thé s dung vang nhd dé cho cac mue dich efta minh. Néu
khfng. né théng qua mét 86 ham clia DOS dé duge cdp phat RAM bg
xung. Ngan nhd 0Ah, OEh va 12h 1a céc vector ngit dé két thac chudng
wrinh, dé phan Ung kip thdi khi cac t8 hgp phim Ctrl-C hoéc Ctrl-Break
duge &n va dé phan Ung vdi mdt 88 181 xuit hién. N&u trong qué trinh
thuyc hién ma nd: dung cde vector nay bi thay déi, thi sau khi chucng
trinh két thde, DOS c¢6 thé ghi lai gia tri gdc cda ching vao bang vector
ngit bang cach copy lai céc vector nay tit PSP.

Dia chi ming cua khéi bi€n méi trudng duge luu dudi dang moét
WORD & ngan nhd 2Ch. Dia chi offset cla khéi ndy duge bt diu tir
0000h. Khéi bi€n méi trudgng la mat loat cac chubdi ky tu ASCI, méi
chudi duge két thiic bing mét ky tu ASCII quy dinh. Céc chudi ky tu
nay chda cac théng tin nhu dudng dan tim ki€m (lénh PATH), thu muc
chita b§ xd 1y lénh.

Vung bd nhé tit dia chi offset 80h ¢dn duge DOS dung lam vung
chuyén dit liéu dia DTA (Disk Transfer Area). Vi chuong trinh khéng
cung cAp chd che DTA & mét ving nhd khice, nén DOS ding viing nay
nhu la ving déiw dix & el khi truy nhap file théng qua khéi didu
khién file FCB,

Sau khi duge nap vio RAM, céc file COM chay ngay, do vay cac
chuong trinh COM ¢6 theé duge nap va khdi dong nhanh hdn so véi céc
chuong trinh khac. Ngay sau khi chuong trinh COM dudge nap vao bo
nhé, né duge thye hidy bt dAu tit vgdn nhd ngay sau ngan nhdé cudi
cung cua PSP,

Khi diéu kbién dude wao cho chudng trinh COM, cac thanh ghi
mang déu dugc dit § diu cia vang PSP. Dau cia chuong trinh COM (so
véi dau cua PSP) tudn duge dit & dia chi 100h. Con trd ngin xép nhan
gia tri FFFEh ¢ cudi cha doan 64 Kb ma chudng trinh COM chiém. Cén
luu y 1a DOS kbfag nap chuong trinh COM vao mét dia chi xac dinh
trude. Do vay, cac chuong trinh COM khdng nh4t thiét phai chita dia chi
mang mat cach cu thé.
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f ____SsisP Ngin xé&p
i (STACK)
L—I Mang Phén du thira
_— 64 KB
{ Chudng trinh +
dir lidu
CS:IP= CS:100H
Ving PSP 3

\ cs,os,ss.Es:oooo}\‘ (256 bytes) i

Hinh 2.1. Phén bé cac mang DS, C8, S8 trong iile COM.

Khi goi mdt chuong trinh COM, DOS danh cho chuong trin® nay
toan b RAM con ty do. Sé khéng c6 van dé gi trong da sd cac triing
hgp, vi chuong trinh sé bi loai khoi b nhé sau khi két thac. Nhung néu
moét chuong trinh COM duge chuyén thanh ndi trd, ¢6 nghia la né con
ton tai trong bd nhé sau khi thyc hién, thi mét sd van dé sé xuat hi’n, vi
duéi quan diém cia DOS, khdng con bd nhd tu do, va do vy, khéng thé
nap va chay cac chuong trinh khac.

Vé&n dé cung sé xudt hién, khi mét chuong trinh COM trong qua
trinh thuc hién yéu cau nap va thyc hién mét chudng trinh khac théng
qua ham EXEC. Diéu nay cling khéng thyc hién duge. boi vi DOS cho
rang khong con bd nhé tu do dé nhan chuong trinh dude goi. Hai trudgng
hop trén c6 thé duge gidi quyét bang cach giai phéng ving nhé ma
chuong trinh khong dung dén.

C6 hai kha niang dé thuc hién diéu ray: hoac 1a chi giai phéng phan
b nhé ndm ngoai mang COM 64 KB, hoic giai phong tat ca cée phan
nhé ma chuong trinh khéng ding dén, tinh ca viing nhd khéng st dung
nim trong mang COM. Céch thi hai cho phép giai phéng duge nhiéu
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PLAM o ahang agan xép L ndwe vecad shiin chudgne Ll COM do no
¢ euot many G4 Kb, Trong truwdng hop nis can tidl phib ehevén nean
xCp dén cudl chuey trinh v eni wial phidne vitng nhd mm sau dudi
ngin xép. DE lam didu nay, ta phin cho nean xép mdt kich thude xae
dinh. D31 vai da s6 cae chuong trinh thi 512 bvte Ly du.

Chuong trinh sau ¢ thé coi nhu L thi du minh hoa cho it en ede
chugng trinh COM ma ta mudn vier, Chuong trinh con nay chuvén vang
ngﬁnxéh,ngay:hulkhikhdid@ngrhddngtrnﬂLtdi&ulphﬁﬂlnﬁﬁhddng
trinh va giai phéng toan b phan nhd cin lal. Ngay i khi chuang tyinh
cha ta khdng dang d¢ nap cac chudng trinh khac hode néd khong néi tra,
thi chuong trinh con nay van ¢é v nghin dé su dung vio mue dich ghép
né vao cac chudng trinh khac Vit thue hién dong thai nhicu chuong
trinh la dude phép trong cae thé hé sau oda DOS mi didu nav chi eé theé
kha thi néu moi chuong trinh déu due =0 dung mat bo nhd du cho no
Mudn lam duge nhu thé thi phian nhd khong ~d dung phal duge @mal
phbng.ChUUngtﬁthASSEllﬁlﬁ'dudidﬁyznnﬂ:}mnleohﬁgﬂﬁiphéng
vang nhd du thita ma hé diéu hanh eip phit cho chuong winh.

Chuong trinh nguon: CONM_TYPILASM
code segment para 'CODE' ; Pinh nghia mang ma& lénh code

org 100h
assume ¢s:code,ds:code,es: code,ss: code

start:jmp init ; goi thu tuc khdi tao

fom e ——— vung ma lénh cha chuwong trinh -——--—-cooo--_.
Prog proc near ; thu tuc ndy thuc hién ngay saun khi
; khdi tao
mov ax,4cO0h  ; két thic ch.tr bing ham 4ch cha ngit 21h
int 21h
prog endp
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init:
mov ah,4ah ; Ham giai phéng bd nho
mov bx,cffset fin ; Tuinh s& lugng mang(l6é bytes)
; ma ch.tr can
mov cl,4
shr bx,cl
inc bx

int 21h; Goi ngit
mov sp,offset fin ; DAt lai con tré ngan xép
jmp prog

fin_init label near

dw (256- {(fin_init-init}shr 1))} dup {?)

; viang ngan xép kich thuoc

; 256 bytes
fin equ this byte ; byte cudi cung cfa ch.tr
code ends
end start
Mb ta chuong trinh trén bang hinh 2.2, Néu cic bude trén dude tién

hanh tét e6 thé chay chuong trinh TEST.COM i mae DOS bimg ciach
goi tén TEST.

VUngngéqxépcﬂdU@ctu
déng td chirc ¢ day

—~——
E Ving du duge gidi phdng | |
W Vang ngin x&p dude chuyén

xudng chuira ca vung RAM cla

thi tuc khdi tac INIT

Ving chira chuong trinh COM

Hinh 2.2. Ving RAM du cla file COM dudc gidi phéng
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222, wineanh biTu LAD

D& vel cac ehdony tank DX @1 16 chite cac mang khéng ngat ngéo
nhu chuoaz trinh OOM. Céae khéi ma lénh, di liéu, ngan x&p duge dat
trong cic mang kide nhau, mdi khai i ¢6 thé tuy theo kich thude clia
minh ma dude phan bd trong mét hay nhidu mine. Vi 16 dé ma cac
thanh ght mang ¢6 gid tel khac nhau trong qud trinh thyc hién mét
chucmg trinh EXE.

So véi chuonyg trinh COM, chudng trinh EXE 6 vu diém 1a khéng bi
han ché bdl mét mang 12 64 KB. Scng eau tric cae file EXE phie tap
hon nhiéu do mot loat tnéng tin cia b6 (rg cho trinh bién dich biét vo
viéc phan phdl mang nhd cho ting viing dit Liéu. Cac chudng trinh EXE
con thé hién mét wu diém nita 1a d3 thich ing véi cde d8i mdi ciia DOS,
th? du nhu kha nang lam viée 8 ch& d5 du nhiém.

Chuong trinh EXE chita cic méng riéng biét cho mé 1énh, dia lidu va
ngan x&p. Cac mang nay cé thé xust hién trong mot trat tu bat kv, Khac
vdl chudng trinh COM, cac chusng trinh EXF khéng chay ngayv duge, né
cin duge chuan bi bdi mét chugng trinh con eua ham EXEC.

Chuong trinh LINK dat vao dau cac file EXE mgt cdu trie dit liéu
chita dia chi tuong d6i cla cAc mang. Dia chi mang thuc hién trong bd
nhd RAM nhan duge béng céch cong dia chi tugng dél nay véi dia chi
cua mang ma chudng trinh duge nap vao, thudng la dia chi mang caa
PS5’ + 10h.

Khi bam EXEC nap mét chuong trinh EXE, né bist dugde dia chi cac
ngin nhd chia cdc dia chi méng cén phai sita déi lai cho pha hap. Né
viét Iai cde gia tri nay béng cich cong cac gid tri d6 véi dia chi mang bat
dau (PSP + 10h). Thao t4c nay lam cho cdng viée goi va khdi dong mot
chudng trinh EXE 1au hon mdt chuong trinh COM, va kich thudc mbt
file EXE bao gio ciing dai hon kich thudce mot file COM tuong duong.
Cdu tric cha khi tidu d¢é (header) clia mot file EXE c6 dang nhu

bang 2.2.
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Bdng 2.2. Céu tric cda khoi tidu dé file EXE

Eja chi Nji dung Kiu
+00h Danh dau day 14 mot chuong trinh EXE {54 4Dh) Word
+02h {Bd dai cla file) MOD 512 Werd
+04h (D6 dai cila file) DIV 512 Word
+06h | S& luong dia chi mang cdn dudc sira lai cho phi hop Word
+08h Kich thudc cla header(don vj paragraph =16byte) Word
+0Ah | S8 lugng nhd nhat cac paragraph cén bd sung Word
+0Ch | $6 Iugng 18n nhat cac paragraph cén b8 sung Word
+0Eh | Dia chi mang tuong d&i clia mang ngan x8p (38 1 Word nhan Word

dugc dia chi mang trong RAM, néd dugc cdng véi PSP +10h)
+10h Noi dung thanh ghi SP lic kh&i déng chuang trinh Word
+12h | Kiém tra chfin |8 phén tiéu d& cla file, Word
+14h Néi dung thanh ghi IP vao lic khdi ddng chuang trinh Word
+16h | Dia chi bit d4u clia mang mé trong file EXE Word
+18h | Ba chi clia mang dinh fai gia tri (né chita dja chi cla bdng cac dia | Word
chi cdn phai dugc dinh lai gia tri cho phl hap khi nap vao RAM)
+1Ah | 88 overlay Word
+1Ch Bd nhd dém Thay ddi
+77 Bang chifa cac dia chi ¢an xac dinh lai gia tri bién Thay 8|
+77? M4 chuang trinh, cac mang s4 ligu va ngan xép. Thay déi
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Ngin xép (STACK)

V Dinhss:sp

_I $5:0000 !

Dir liéu (DATA)
DS:0000 |

e

Chudng trinh {Code)

cs:pP ]

e —

Viang PSP

ES:0000 ! (256 bytes)

Hinh 2.3. Ph&n bé cac mang DS, CS, §S trong file EXE

Sau khi cde dia chi mang duge sda lai thanh cde dia chi ¢6 higu luc.
ham EXEC ¢d dinh cac thanh ghi mang DS va ES theo diu caa PSP
(D3 = ES= P8P}. Do viy chuong trinh EXE ¢6 thé truv nhap dé dang
“dén cac théng tin trong PSP, nhu dia chi khéi bién méi trudng va cc
tham s6 trong dong lénh. Dia chi cia ngéin x&p vit ndi dung con trd ngan
xép duge luu & khéi dau file EXE, tir d6. né duoge 14y lai dé nap vio bd
nhé. chud ¥ la dia chi méng cua ngin x&p S8 phai dude stta lai. Didu dé
cing ding d61 véi dia chi mang. ma lénh va néi dung con tro lénh. Sau
khi ching nhan duge cac gid tri xae dinh. chuong trinh bat dau thue
hién.

Can luu ¥ 13 phai danh b8 nhé cho mdt chuong trinh EXE khi né
dude nap vao RAM. Diéu nay xdv ra hodn toan khac so vdi chudng trinh
COM. Chuong trinh nap EXE 6 thé nhan dude tir file EXE kich thude
cac mang cua chuong trinh v do vay ciing lde né nhan duge ¢4 kich
thude toan thé clia chuong trinh trong bé nhé. Sau 46, né cé thé véu cau
bo nhd can thi€t théng qua mét ham khiac. Dung lugng b6 nhd duge
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danh phai 1én hon kich thude cta chudng trinh, vi trong qua trinh thuc
hién chudng trinh cAn thém mot ving RAM cho chuyén déi dd lidu. Kich
thide cua vung RAM bé sung nay duge xac dinh theo néi dung cua hai
trubnglrongfmadercﬁaiﬂeﬁEXE.chﬁngchiraiﬂchLhu6c1ﬂkinhétvﬁ
16n nhat cia vang nhd bd sung tinh theo don vi paragraph (= 16 byte).

Chuongtﬂnhlun)EXE}dﬁutﬁhtﬂﬁidénhchochddngLﬁnhsGlUQng
l6n nlidt cae paragraph. Néu khong thé duge. né danh phai bang long
vii ba nhé con Tai. vai didu kién 1a bd nhd nay van 1én hon 6 lugng nho
nhal cdc paragraph. Hal trudng trén duge xéc dinh khing phai bai
chuong trinh LINK ma béi chuong trinh Compiler hay Assembler.

Cac chuong trinh EXE c6 cdu tric khong phi hop khi muon cai dat
ching nhu la chuong trinh ndi tmi. nhung ciu tric nay la thuan tién
cho truding hgp khi mdt chudng trinh nao do ¢6 nhu chu goi mot chuong
trinh khae trong khi né dang thyc hién. Ma diéu nay chi thuc hién duge.
ciing nhu d6i véi chuong trinh COM, néu bd nhd khong dung phai duge
gidi phéng. Duéi diy 14 mét minh hoa viée giar phéng bd nhd khong
dung dén cta chuong trinh EXIS.

Chuong trinh ngron: EXE_TYPE ASM

stack segment para 'stack’
dw 256 dup (7}

stack ends

code segment para ' code '

acsume cs:code,ds:data,ss:stack
preg proc far

mov ax,data

mov ds,ax
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call setfree
mov ax,d4c00h
int 21h
pProg endp
setfree proc near
;es la dia chi cGa PSP
; médng stack ludn la ming cubi
itrong file EXE
;@8:0000 trd t&di ddu con ss:sp trd tdi cudi chuong
trinh trong bdé nhé&

mov ax,es

sub bx,ax ;hidu cda hai ming

mov ax,sp /ndi dung cia sp 1i kich thudc mang ngin x&p
mov cl,4

shr ax,cl

add bx, ax ; cdng véi 88 dd vinh trudc

ine bx ; tdng thém mang doan cho chic chién
mov ah,4ah ; truyén kich thuéc m&i cho DOS

int 21h

ret

setfree endp
code dends
end prog

Cau tric clia chuong trinh gdm: moét mang ma lénh, mdt mang di
liéu v mét mang ngan xép riéng biét. Ching nao cac mang mang
khéng vugt qua 64 KB, tic 1a khéng phai phén chia ching thanh nhidu
mang vat 1y, thi cé thé sit dung chuong trinh trén day lam cd sd cho céac
chuong trinh cia minh.
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2.3. QUAN LY 8O NHG RAM CUA HE BIEU HANH

Nhu da biét, b6 nhd trung tdm cua PC duge chia 1am hai viing: viing
tham s& hé théng va ving danh cho chuong trinh itng dung. DOS sd
dung viing thit nhit dé chita cic tham s8 ca hé diéu hanh. Bt diu tit
ngin nhé thdp nhat 0000:0000 &8 chita bang vector ngdt ciing nhu mét
s6 bang, vung dém, cac bién trong v& phan ma ndi tra cha hé didu hanh.
Ngoai ra con ¢6 cdc chudng trinh DRIVER didu khién thiét bi dude ghép
vao hé théng, va ching <6 thé duge gol nhu cach ta gol mét ham nao dé
cua DOS.

Vang RAM thd hai la viing chita cac chudgng trinh dnyg dung TPA
(Transient Program Area). Viing nay chiia cidc chudng trinh cin chay
cling nhu cdc khoi méi trudng tuong ting, va nd ndm ngay sau ving hé
didu hanh. Ty theo ydu cdu cla cic chuong trinh, DOS cung cap cho
mdi chuong trinh mot ving nhé, ving nhd nay duge quan 1¥ nhd mét
khoi dit lidu ditng ngay trudec mbi viing nhd. Khéi dit lidu nay 13 khéi
didu khién by nhéd MCB{Memory Control Block). Né ludn cé kich thude
14 16 byte (1 paagraphe) va né duge bit ddu tit mét dia chi 1a bdi nguyén
cua 16 va ding ngay trudc viing nhé duge cung cdp cho chudng trinh.
Trong cac ham quan ly bd nhd, DOS luén lam viée v6i dia chl mang cua
ving nhd duge cdp cho chudng rinh, nhung dia chi mang cta MCB cé
thé d& dang tinh dudc bang cich 14y dia chi mang cda vang nhé trir 1.
Cédu trac cia mot MCB duge md ta d bang 2.3.

Bang 2.3. Ciu tric ¢ha MCB

Dija chi NGi dung Kibu

woan | 1 byte
{"£'s MCB cudi cling,"M"= con ¢4 MCB tiép theo)

+01h Dia chi mang cba PSP clia chugng trinh chay tuong Ung 1word

+03h S8 lugng Paragraphe trong ving nhd duge cép 1 word

+05h Khéng dling 11 byte

+10h Viing nhé dudc cdp bit dau ti dia chi nay
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Theo bang c&u tric ¢ bang 2.3 MCB gdm 3 trudng. ¢ trudng thit
nhélt 1a trudng dac ta ID chi chita mét trong hai ky tu: "M™ chi ra ring
sau MCB nay con ¢6 cdc MCB khac. con " 4" ¢hi ra rang MCRB nav Ja
MCB cubi cang trong by nhd. Trudng thit hai chita dia chi mang PSP
cua chuong trinh.

Trudng thit ba cia MCB 1a kich thude cla vang nhd duge ¢ip theo
don vi Paragraph. Thyc vay, vi MCB 1iép theo bat ddu ngay sau ving
nhd duge cdp (néu trudng ID khéng chita ky td Z), nén trudng nay cang
chi ra khoang cach dén MCB tiép theo. Mi mét MCI chi ra MCB tiép
theo mot cach gidn 1iép. Do vay. ta nhan duge mot chudi cho phép tim
lai danh sach t4t ca cac MCB.

[

‘ Phén du edn giai phéng }

58:8P %— .
Ngdn xép STACK

$8:0000 {256 words)
__f Hidu ES-SS j Méng D ligu
——

Mang m3 lénh

L L ES:0000 &

Hinh 2.4, Giai phdng phan RAM du trong file EXE

Chudng trinh minh hoa dudi ddy du théng minh dé phan biét eac
vang nhé chuin (chita méi trudng chay cia mot chudng trinh- duge goi
la vling bién méi truong hodc chita viing cau tric chudin PSP) hay vang
phi chuin (cic thong tin khac). Nhiém vu caa chuong trinh 14 chuvén ti
khal MCB nay dén MCB khac dé kiém tra cdc vang nhé duge cap phat.
D& nhay dén MCB tiép theo, né sit dung trudng thi ba cia MCB, théng
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qua trudng nay. nd dat con tro tdi MCB tiép theo. Bang cach dé. nd tao
thanh mot chudi di tit MCB dau té1 MCB cudl (trudng ID ctia MCB cudi
chita ky tu "Z").

Khéng gian
B® nhé RAM chura
RAM s(f dung
Khoi dit ligu duac
MCB #cudi quén ly
MCB #cudi(co ID=Z)
TDA

A

Khai dir lidu dude
MCB #2 quan ly

MCB #2

Khai dif lidu dudc
MCB #1 quan Iy

MCB #1

Viing d/chi 0000:0000 chira dir
lidu hé théng (bang vector

ngat, viing dém, cac bign

trong va phan ma ndi tri cua
hé didu hanh)

Hinh 2.5. Co ch& quan ly bdng MCB

Dé 6 thé vao dude bén trong chudi eac MCB, c¢in phai tim ra dia ch

ctia mat xich dau tién, ¢é nghia 1 MCB dau tién DOS viét dia chi nay
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vao mét cdu tric bén trong goi 1a DIB (DOS information Block- khéi
théng tin cua DOS), cac chuong trinh ing dung khéng truy nhép duge
téi né, vi né lién quan d€n mét ham khéng duge DOS cure cip tai lida,
Tuy vay, dia chi clia c8u triic ndy ¢6 thé nhan duge théns qua ham 52h,
ham nay tra lai dia chi ciia DIB trong cap thanh ghi ES: BX.

Dia chi nhén duge trong cip ES:BX khéng tré tryc tiép dén trudng
d&u tién cta DIB ma tdi trudng thit hai. Nhung vi trudng diu Lién md
12 trugng chita dia chi MCB d4u tién ma ching ta quan tdm, nén théng
tin cdn tim ndm § phia trén cia dja chi ES:BX. Con trd tro tdi MCB diu
tién gém dia chi offset va dia chi doan, kich thude cda né 14 4 byte, va do
vay né ndm 4 dia chia ES: (BX-4). Dia chi nhan dude theo cach nay cén
duge st dung mét cach than trong. Thuc vay, ta ¢é thé nghi rang chi c4n
gidam BX di 4 14 nhé4n duge dia chi thue ndm trong cap thanh ghi ES:
BX. Nhung diéu d6 chi dung véi diéu kién 1a dia chi offset trong BX
phai 16n hon ho#ic bing 4. Néu né nhd hon 4, cach nay din téi mét két
qua sai, vi ta nhan duge mot gia tri 4m, ma sy dia chi héa b6 nhd khéng
cho phép nhan gid tri 4m. Chiing ta 18y mdt thi du 48 hiéu van 4é nay
hon. _

Néu BX = 0, ta nhan duge gia tri OFFFCh sau khi thyc hién BX-4.
Trong cac phép todn s& hoc, gia tri nay duge hiéu 1a -4, nhung khi truy
nhép b nhd, né khdng chi dia chi -4 ma chi dia chi OFFFCh, va vay la
ta khéng vé dugc ddu mang dang xét, ma nhdy dén cubi mAang nay.

DéE tranh sai s6t nay, trude tién, chudng trinh gidm dia chi mang di
1 don vi. Khi d6 dia chi thye t& trong ES:BX gidm di 16 don vi. Sau d6 ta
cdng dia chi offset trong BX véi 12, va bay gid ta sé c6 dia chi mdi nho
han 4 so véi dia chi lie ban ddu trong ES: BX.

Tit méat xfch diu tién nay, ta 38 14n ra t&t ca cac MCB tiép theo.
Chuong trinh sé kiém tra, danh gia cac MCB, hién thi ra man hinh mét
50 thong tin vé€ MCB va viing nhd ma né quan 1y theo cac trudrg sau:

« S6thitu MCB

e BDia chi ctia né trong bd nhé

+ Dia chi cla viing nhéd ma MCB quan 1y
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e Néi dung cta trugng iD ("M" hay "Z")

« Dia chi cia PSP, né c6 tén tai thyc sy hay khong

e Iich thude viing nhd (tinh bang Paragraphe va byte)

Bia chi vang nhd nhan duge bang cach 18y dia chi mang cua MCB
edng 1 don vi, Dau tién ta kiém tra xem vung nhé cé phai 1a khél mé
trudng hay khong. Ta co thé khang dinh né 1a khdi moi trudng néu xiu
ky tu ¢6 dang COMSPEC=, 1a chudi dau tién ctia moi khéi méi trudng.
¢6 mat & dau vang nhd. Néu chudi nay duge nhan dang, chuong trinh sé
cho ring diay 1a mdt khél mdi trudng va néd cho hién tit ca cée xau ra
man binh. Ta ciing cAn phai xit Iy xdu k¥ tu clia tén chudng trinh s6 hiu
khéi méi truong ndm 4 cudi khéi nay. Néu ving nhd khéng phai la khoi
mdi trudng thi no cé thé 1a mét PSP, theo sau dé 1a mot chuong trinh
tam tri hay ndi trd, Chuong trinh sé col viing nhd 1a PSP néu hai 6 nhd
dAu cta viing nhé chita 1énh ma may INT 20h (ma CDh va 20h), bdi mo
PSP déu bat dau bang 1énh nay.

Néu hai trudng hop trén khong dugde nhan dang, thi chugng trinh
khéng thé xac dinh vimg nhd 12 ma chuong trinh, di liéu hay 12 mét cai
gi khac. Dé c6 thé xem xét thém, chuong trinh cho hién thi lén man
hinh 80 byte ddu tién cua viang nhd dudi dang m& ASCII va hexa. Sau
khi ngudi sit dung &n mdt phim bat ky, chudng trinh s& xui 1y MCB tiép
theo cho dén hét.

Chuong trinh minh hoa viét bang Pascal cho phép hién thi chudi cac
MCB lén man hinh. Chudng trinh truy nhap dén b6 nhd théng qua con
trd FAR, vi cAc viing nhé nam ngoal mang dd liéu cua chudng trinh.
Thuat toan chuong trinh duge thé hién & hinh 2.6.

Trong chuong trinh nay gial quyét vin dé chuvén hai dia chi mang
va offset thanh mot con tré FAR. Trong chucng trinh ngudn nay, Turbo
Pascal chuyén cac dia chi thanh con tré FAR duge thuce hién hang mot
thil tuc nhé Inline, né vidt hai dia chi tryc tiép vio cde ngan nhé cha con

tro bang cic 1énh ma may.

6- KT
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L Start ]

k4

+Tao con trd Far FP dé truy cap cau truc dif ligu &
cac mang khac;

+ Tao thi tuc chuyén sé HEXA 4 chit s& thanh xiu
4 ky tu ASCII

T3 chifc 2 cira 3 hién thj cho 16 dong:
+ASCIl bén trai HEXA bén phai

l

Truy cép téi MCB d4u tién bing gia trj
clia con trd First MCB

”
*

r
Hién thi ndi dung viing nhé do cac
MCB tuong img quan ly:

+ 12 kh&i bién ma! trudng?(cé xau
COMSPECH hay khéng);

+la ving PSP? (cé ma INT 20H 7);
+ hodic khdng r5 loai dir lidu gi thi In

N déng ndi dung clia viing d6 én 2 eira 8 ASCI!
va HEXA d8 xem xét.

No

C& Fin (h&t MCB)= True ?

Yes

r

END

Hinh 2.6. Luu db that toan cda chuong trinh kiém soat viing RAM

fi- KTE T us
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program Manage RAM;
usas dos, crt;
type byteptr=“byta; _
zone=array[0..1000] of byte;
ptrzon="zone;
MCB=record
idcecde:char;
psp:word;
distance:word;
end;
mebptr =“mcb;
mebptr2="mecbptr;
chahex=gstring(4]:
var cvhstr:chahex;
(*************************************.i.****)
function getdosver:byte;
var regs:ragisters;
begin
rags.ah:=530;
mados (regs) ;
getdosvar:=regs.al+l0+regs.ah;
end;
{t**ti**t**t*tt**t*t**t*t*t**t****t*t*t*?*tJ
{SF+} {Chi truy cé&p bing con trd xa}
function MK _FP(SEG,OFS:word) :byteptr;

begin
inline{($8b/546/$08/ {mov ax, [bp+8]}
$89/546/5fe/ {mov [bp-2],ax}
$8b/$46/$06/ {mov aX, [bp+6]}
$89/546/8fc) ; {mov [bp-4],ax}

end;
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{SF-} {lai dung cac thu tuc near)

(*****t***********************************************)

(* s& 2 bytes --> chudi hexa 4 chir s&*)

function ChaineHexa(hexVal:word) :chahex:;
var
compteur,
nibble:byte;
baegin
cvhstr:="xxxx';
for compteur:=4 downto 1 do
begin
nibble:=hexval and $000f;
if{nibble>9) then
evhstr[compteur] :=chr (nibble-10+0zd{'A'}) {dung}
else cvhstr[compteur]:=chr{nibbletord('0'}});
hexval:=haxval shr 4;
end;
chainehexa:=cvhatr;

end;

(**88838888883****************************************)

(*ommm - cung cdp con trd tdi MCB ddu tién--—~-o-————- *)
(¥ mm o m e e e *)
function FirstMCB: MCBptr;

var

regs:registers;

begin
regs.ah:=5$52; (ham ldy d/c¢ khdéi tt cia dos}
msdos (regs) ; {...as:(bx-4) troé mcb diu tién}
firstMCB:=MCBptr2 (MK_FP(regs.es-1,regs.bx+12))*;

end;
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(******************************t***************iw k****)

(*-—- Dump:hién thi RAM dang HEXA va ASCII---*)

Procedure Dump (DPtr:ptrZon:Nmb:byte);

type
HBStr=string[2]; {nhin 88 hex 2 g8}
var
offset, {offset vang nhé}
z:integer; {b& dém}
chahex:hbstr; {nhin s& hex dé hié&n thi}

procedure hexbyte (hbyte:byte);
bagin
chahex[1l] :=chr{ (hbyte shr 4)+ord('0'));
if chahex[1}1>'9' then
chahex 1] :=chr{ord (chahex[1])+7};
chahex[2] :=chr ( (hbyte and 15)}+oxrd('0'});
if chahex[2]1>'9"' then
chahex[2] :=chr {ord (chahex[2])+7} ;

begin
chahex:="xx";
writeln; .
write ("dump 012345678%ARCDEF 00 01 02 03 04 05 06 07 08');
writeln('C% QA OB 0C 0D OE OF'}:

write (' Ty
writeln(' Yo
offset:=0;

while Nmb»>0 do
begin
write {chainehexa(offset), ' "}

for z:=0 to 15 do
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if (dptr*[cffset+z]>=32) thean
write (chr (dptr*[offset+z]))
alsae
writa({' '};
write(' "}
for z:=0 to 15 do-
begin
hexbyte (dptr* [offset+z]);
writa (chahex,' Rk
end; - . !
writeln; '
offset:;offset+16;
dec {nmb) ;
end;
writeln;
end;

(*********************************i*******************)

Procaedure TraceMCEB;
const comspec:array([0..7] of char='COMSPEC=';
var mcbact: mcbptr;
fin: boolean;
touche:char;
nrmeh,
z:integer;
memptr:ptrzon;
dosver:byte;
begin
dosver:=getdosver;
fin:=false;
nrmcbh:=1;

mcbact:=firstmcb;
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repaat
if mcbact”.idcede='2' then
fin:=true;
writaln{'so mcbh =', nrmch);
writeln('dia chi MCB =', chainshexa (seg(mcbact*))},':"',
chainehexa (ofs (mcbact*} )} ;

writeln{'dia chi wung nho = ',
chainehexa (sucec (seg(mchact”))),':',
chainehexa (ofs (mcbact*} )} ;

writeln{'ID =', mcbact”.idcode);

writeln('dia chi PSP =!

chainehexa {mcbact”.PSP), ':0000") ;
writeln{'kich thuoc ="',
mcbact”.distance, 'paragraphes’,
'"{',lengint{mcbact”.distance) shl 4, 'byte)');
write{’ Noi dung =');
(*---ving nhd la khdi bi&n méi trudng thi phai cé xau ky tu
nhdn dang la xiu 'COMSPEC=-' & ngay ddu------ *)
z:=0;
memptr:=ptrzon{mk fp (succ(seq(mcbact~)),l));
while ((z<=7} and (ord{comspec{z])=memptr~[z]))} do
ine(z) ;
if z>»7 then
begin
writeln('Eviroment') ;
memptr:=ptrzen(mk_fp(succ{seg{mcbact*}),0)}:
if dosver>=30 then
begin
write{'Tén chudng trinh =');
z:=0;
while not({memptr”{z]=0)} and
(memptr~[z+1]=0}) do
inc{z):

z:=z+4;
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if memptr*[z]<>0 then begin
repeat
write {chr (memptr~[z]}):
inc{z);
until memptr~(z]=0;
writeln;
end
else
writeln('khéng nhin dang dugc tén');

end;

writeln (#13,#10, 'cdc chudi khdéi méi trudng');
z:=0;
while memptr”~{z]<>0 do
begin
write{' ")
repeat
write {chr (memptr~[z]})};
inc{z);
until mempte~[z]=0;
inc{z);
writeln;
end;
end
aélse
begin
(* -- la vung chuln PSP? thi bit diu phai 1la lénh INT 20H(ma
hex: $CD $20) —-—-————mmmmmmm *)
memptr:=ptrzon (mk_FPF(succ{seqg(mcbact”)),0});
if ((memptr~[0]=S$cd} and (memptr~{1]1=%520}) then
begin

writeln('PSP (theo sau la chwong trinh)');
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end
else
begin
writeln{'khéng tim dugc');

dump (memptr, 5); {in 5 déng}

end;
end;
write (' "y
writeln(' press any key "1

if (not fin) then
begin
mcbact :=mcbptr {(mk_fp(seg(mcbact”}+
mchact” .distance+l,0));
inc (nrmcb} ;
touche :=readkey;
end;
until (£fin};
end;
(**************************************************)
BEGIN
CLRSCR;
TRACEMCB ;
END.

2.4. TG CHUC CUA ROM BIOS

BIOS (Basic Input QOutput System) 14 hé théng vao/ra théng tin co
s nh&t. Nhiém vu chinh ctia BIOS 13 cung ¢dp céc thi tuc vao/ra g mie
hé thong dé c6 thé thyc hign cac trao d6i théng tin gilta bd Xt Iy trung
tam va cac thiét bi ngoai vi nhu ban phim, man hinh, dia....

Nhd 6 BIOS ma ngusi lap trinh khong phai thyc hién cong viée hét
stc phiie tap, d6 1a sy thich ing cua chuong trinh véi phan cling cua cac
PC khac nhau. BIOS ¢6 mét ¥ nghia dic biét quan trong l1a cho phép cac
chudng trinh viét cho IBM I’C chay dugc trén cac may PC tudng thich,
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méc di phan cing va phdn mi cu thé elia cac thu tuc BIOS trén cac
may nay khéng hoan toan giéng véi IBM PC. Chinh viée goi cac thu tuc
cua BIOS khéng phu thudc vao phan ciing cia mdt may cu thé nao da
g6p phén dang ké lam cho PC trd nén phd cap. Diu nay cho phép cac
nha san xudt may tinh tao ra nhiing may tuong thich véi IBM PC ma
céc phan mém chufin déu c6 thé chay trén chuing.

A

Chuén BIOS do IBM thiét l4p bao gébm cde ham cna BIOS duge goi
théng qua cic ngét tit 10h dén 17h va ngit. Viée sl dung cdc thanh ghi
clia bg vi xit 1y ciing dude tidu chuin hod. Cac thanh ghi nay dung dé
trao ddi dit lidu giita chuong trinh goi va ngit,

10h:  Goi cAc ham man hinh ctia BIOS

11h:  Xaéc dinh cfu hinh cha may tinh

12h:  Tinh kich thude RAM

13h:  Goi cac him diéu khién dia mém/dia cting ctia BIOS

14h:  Goi cAc ham truyén tin khéng dong b

15h:  Got cac ham diéu khién cassette

16h: Kiém tra ban phim

17h:  Goi cac ham diéu khién may in

1AH: Gol cdc ham diéu khién déng hé hé théng

BIOS dugc nap trong ROM ctia MAIN BOARD, ¢ ving dia chi cao,

bit ddu tit FO00:E000 (BIOS IBM chuan). BIOS trdi dai téi dia chi
FO00: FFFF, 1A ngin nhd cudi cung ma Intel 80x86 cd thé gol tdi, Clng
nhu cac thu tuc khac, cac thi tuc cta BIOS ¢6 thé tao ra, cit gilt va thay

déi cac ndi dung cac bién hé thong. Cac bién clia BIOS duge dat trong
RAM, ¢ viing nhd thap, bit diu ti dia chi 0040:0000.

2.4.1. Tai nguyén phan mém cha BIOS

Tai nguyén BIOS dudi dang cac chuong trinh chiia trong Rom BIOS
dat & mang nhd 64KB cudi cing gbm 3 phan chinh:

e Mot tap hgp cdce chudng trinh con cho phép céc chuong trinh tng

dung va hé diéu hanh trao déi dit lidu véi tai nguyén phan ciing
cua PC.
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« Nhiing chugng trinh dich vu ngat (Routine) giai quyét cac dich vu

ngit clng (hard interrup).
» Chuong trinh tu kiém tra khi bat may POST (Power - On Self

Test).

Nho cac dich va cia BIOS ma cac chuong trinh @ng dung khong

phai l1am céc cong viée don gian va co ban nda. H¢ diéu hanh s& dya cha
y&u vao BIOS d8 lién lac vdi thiét bi ngoai vi duge néi véi hé théng PC.

Cac chuong trinh dich vu duge phén bd trong Rom BIOS déu c6
chung dia chi segment 1a FOOOH, do d6 cac dia chi ctia cac viing nhé md

ta dudi day 1a cac dia chi offset clia nd.

T 0000h + 0015h:
Tw 0017h + 003Eh:
Tt 003Eh + 0048h:
T 0049h =+ 0066h:

Tt 0067h + 006Bh:
T 006Ch = 0070h:

T 0071h =+ 0072h:
Tu 0074h + 0076h:
T 0078h + 007Ch:
T 0080Ch =+ 0082h:

s E0I8h + EOALER

Cac viung di 11éu cua BIOS.
Cac vung dd liéu ban phim.
Céac ving dd hiéu dia.

Vang dg liédu man hinh.

Vang da lidu Cassette.

Vang di liéu thoi gian,

Vung di licu hé théng.

Ving dit liéu dia ¢f dinh.
Ving da lidu may in va RS232.

Vung di liéu ma rong cua ban phim.

Chda chuong trinh thuc hién viée doe/ ghi bo nhé va kiém tra tiing

kh&i 16KB cua bd nhd.
Vaao:

ES = dia chi bat dau clia mang bd nhd duge kiém tra.

DS = dia chi bat dau ella mang b nhé duge kiem tra.

(3 ZF =0 Né&u bd nhé 161
AL = 0 biéu thi kiém tra chén 18
AX, BX, CX. DX. SL. DT bi pha huy ndi dung cii.
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» EOAER +EODI1h

Chita chuong trinh téng kiém tra ROS 1 (Read Only Test), Téng
kifm tra duge thyc hién dé1 voi Medule 8K gdm POO va BIOS.

o EOD3h -~ EI49h

Chita chuong trinh thigt lap trang thai ban diu céng thanh ghi
ki€m tra d6i vdi chip DMA 8237, Lam mat kha nang caa b6 dicu khién
truy nhap trye ti€p DMA 8237. Kiém tra thoi gian hoan thanh mét chic
nang. Ghi/ doc céc ludng dia chi va cac thanh ghi dém tir cho tat ca cac
kénh. Gan gia tri ban ddu va khéi dong DMA dé lam tudi bé nhé.

o El48h = EIB2h

Chta chudng trinh kiém tra bo nhé doc ghi e 3 16K. Ghi/ doc/
kiém tra céc kiéu ddt liéu FF, 55, AA, 01 va 00 dén 16K thdi nht ciia b
nhé. Ma chi kiém tra duge thidt lap ban diu cia bd nhé gan cho chip
diéu khién 8259 dé kiém tra sy hoat déng ctia ché do kidm tra thit 2,

s EIB4h ~EIC2h

Chtia chuong trinh thidt lap gia tri ban ddu cho chip didu khidén
8259,

o EIC4h =E2l1h

Chida chuong trinh kiém tra sy hoat déng cda ché dd kiém tra 2
bang cach nap chuong trinh kiém tra tif ban phim.

o FE21Ah =E23Eh

Chita chugng trinh kiém tra chip difu khién ngét 8259, Poc/ ghi
mat na ngit thanh ghi IMK) bing cac s6 1, 0 véi cac ngit hé thong cé
thé. Mat na 1a cach tit cac ngdt, kiém tra chc ngit néng (khéng mong
mudn).

e FE23Fh -+ E2ABRhR

Chita chuong trinh ctia by dém théi gian 8253. Kiém tra thdi gian
caa hé théng (0). Khéng dém qui nhanh hodc qua cham.
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« E2ADh - E3ICh

Chtta chuong trinh thiét lap gia tri ban dau va khdi dong bd diéu
-hién CRT 6845. Kiém tra doc¢/ ghi bd nhé man hinh. Thiét iap lai tin
higu kich hoat Video. Chon Iua ché& dd gom co ca ky tu va s6, 40x25, B &
W. Doc/ ghi céce kidu dit liéu d&n STG, kiém tra kha ning dinh vi STG.

o E3IER -E32Dh

Chia chuong trinh dat di ligu Video trén man hinh déi véi viéc
kiém tra dong Video. Kich hoat tin hidu Video va thiét lap ché dd.

s E32FEh + E380h

Chita chugng trinh kiém tra cic duong giao dién CRT.

o E382h +E3ICh

Chia chuong trinh kiém tra ¢ng I/ O md rong. Viée kiém tra duge
thuc hién dén khi ndo gap cdng md rong néu nd duge cai dat. Kiém tra
dit 1idu va cac kénh dia chi dén eong I/ O.

o E3C4h = E43%h

Chita chuong trinh kiém tra bo nhé doc/ghi md rong.

o E43Bh - E481h
Chita chuong trinh kiém tra ban phim. Khoi dong ban phim va kiém
tra ma quét ‘AA’ dugde quay trd lai CPU. Kiém tra cac phim dinh clng.

» E483h + E4D%h
Chua chudng trinh kiém tra bd loc dit lidu cassette chuyén sang cat

cassette monitor, ghi mdt bit ra BVS dii liéu cassetee kiém tra dit liéu

cassetee doc trong mét viang cho phép.

o E4BCh + E4D%h

Chda chuong trinh kiém tra d&i véi ROM tay chon ti C8CO0C —
F4000 trong 2KB gia s& (Mdt Module cho phép ¢é ‘55AA’ trong hal
trudng dau. Do dai chi thi trong trudng 3 va ma Test/Init bit dau trong
trudng thi 4).
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s FE4DCh + E4F0h

Chia chuong trinh téng kiém tra ROS II. Mot tong kiém tra dudge
thuc hién cho 4 Modules ROS chita ma & cd sd.

o E4FIh - E5CDh

'Chita chuong trinh kiém tra dia lap thém. Kidm tra IPL
(Information Processing Language) cla dia duge 1dp vdi hé théng. Né&u
da duge lap, kiém tra trang thai cia NEC FDC sau mot 1an seset, tién
hanh goi lai va phat 1énh tdi dia mém va kiém tra trang thai, hoan
thanh sy khdi déng ban dau cia hé théng sau d6 qua diéu khién dé nap
chudng trinh méi.

o ESCFh -E624h

Chita thudng trinh phu-kiém tra kha nang khdi tao. Chudng trinh
nay sé phat mgt tan s& dai (3s) vA mdt hodc nhiu hon tin s& ngin (1s)
dé chi thi mot 161 trén Mainboand, mét 181 trén Module RAM hodc mdt
vén dé voi CRT.

o E625h - E643h

Chtta chuong trinh chuyén d8i va in ma ASCIL

AL phai chita s8 cdn chuyén d6i
AX, BX m4t hidu dung
o E643h - E66Ch
Chta chuong trinh giai mét phdn mém reset tdi ban phim.
Ma quét ‘AA’ sé dude quay trd lai CPU.

» E66Dh +~ E689h

Chtta chuong trinh ¢hdp LED va cac kiém tra MFG Burn-in va Run-
in. N&u LED sang né trd nén t&i, néu téi trd nén sing.

s FE6BAh - E6E3h

Chita chuong trinh s€ in mét dong 1énh 1én man hinh.

SI = offset ctta bo dém 1énh.
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CX = 86 byte dém lénh.
Lénh c6 do dai t6i da 12 36 ky tu,

2.4.2. Phan bé cac vector ngat trong RomBIOS

Céc chuong trinh con phue vu ngat (CTCPV Ngét) trong ROMBIOS
duge 16 chite tai cac viing bd nhd cé dia chi xac dinh.

o E6E4h = E726h: CTCPV Ngdt 19

Nap chuong trinh méi (Bootstrap). .

Véc td ngat nay dude 14y sau khi POST thuc hién xong dé nap moét
doan md dic biét 12 chuong trinh “bootstrap” trén dia mém hay dia
cling, Néu mét dia mém 51/4 12 hgp 18 trén hé théng, dit lidu trong
sector 1 caa trach 0 duge nap vao viing méi & dia chi tuyét déi 0; 07C00h
va didu khién duge trao cho chudng trinh & dia chi nay. N&u khéng 6
dia mém hoic néu dia cing bi 16i thi didu khién duge trd dén diém vao
ciia chuong trinh thuong tri cd so.

o E729h + E82Ch - CTCPV Ngdt 14 (RS232-10)

Chudng trinh nay cung c&p chudi byte dé&n cdng lién lac theo céc

tham sé.

AH = 0 khdi tao ¢dng truyén thong.

AL chita cic tham s8 khdi tao.
d7déd5 Téc dd d4d3  parity d2  bitSTOP d1d0 dé dal
000= 110 x 0 = None = 7hi
00 1e 150 TN 0=1 1 0 = 7hit
010= 300 1 =2 1 1 =8 bit
011= 600
100= 1200
10 1= 2400
11 0= 4800
11 1= 9600

AH=1 Giiiky tu trong AL ra c¢6nh RS-232 da chon.
Khi thoat bit 7 cia AH duge thiét lap néu khéng thé
chuyén byte dit liéu trén dudng truyén.
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Né&u bit 7 cia AH khéng duge thiét 1ap, ndi dung cia AH
duge thiét 14p phan &nh trang thai hién tai cda dudng
truyén.

AM =2 Nhan mét ky ty tir cong RS-232 da chon. Khi thane 3 14
trang thal duong day hién tal.
AH ¢ bit 7=1 sé ing véi Time out.

AH =3 L&y trang thai cdng truyén théng {chiza trong AX).

AH = chita dong trang thai (tinh trang dudng diéu khién).

Bit 7 = Time out (hét thai gian).
Bit 6 = Thanh ghi dich phat réng.
Bit 5 = Thanh ghi phat réng.

Bit 4 = Phat hién ngét quang.
Bit 3 = 161 khung.

Bit 2 = Ldi chan lé.

Bit 1 = L&i chay qua tée d4.

Bit 0 = dit 1iéu san sang.

AL chita trang thai MODEM.

Bit 7 = D4 phat hién dude tin hiéu thu.

Bit 6 = Chuéng chi bao. b

Bit 5 = DSR (D1t liéu duge thiét lap sian sang).
Bit 4 = CTS.

Bit 3 = Phat hién tin hiéu thu Delta.

Bit 2 = phat hién chudng,

Bit 1 = Dit lidu Delta di san sing,

Bit 0 =CTS - kiéu Delta.

DX = Céc tham sd cua card RS-232.Vung di lidu RS_232 co 38 chia
dia chi co s6 ctia 8250 trén card. Viung 400h cha t41 4 dia chi cia RS-
232.
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Ving di liéu nhan RS-232-TIM-OQUT (byte) chita b dém gia tv: cho
TIME_QUT (Defaul = 1).

o E82Eh + EC49h - CTCPV Ngat 1611

Vao/ ra ban phim.

Pay la mét giao dién ¢ mic ing dung d6i vél ban phim.

AH=90
AH=1
A =2
AH=3
AH=4
AH=5

7- KT T m

Doc ky tu ASCII ti€p theo gb ti ban phim.

AL = ky tu ASCII (néu AL = 0, AH 1a mdt phim ASCII mg
rong).

AH = M3 quét hay phim ASCII md réng.

Dat ¢ ZF dé chi thi néu mdt ky tu ASCII chuén bi doc 1a
hop lé.

ZF = 1 MAa khong hop 1&.

ZF = 0 Ma hgp 1&.

Boc trang thai phim Shiff. Xac dinh céc phim Shiff nao
dang duge 4n va ban phim eé d trang thal Numlock hay
khéng...

AL = Phim shiff va tinh trang ‘kho&’ nhu trong céc ¢
hiéu ban phim.

Dit téc db g6 phim tit ddng va thi tré.

Vao: AL =0bh
BL = T6c db6 go tu ddong 0 = 30 lan/sec,
1=26...18H=2.

BH = Thdai tré (0=250ms, 1=500ms, 2=750ms,3=1s)
Ra:  (khong).
(chua dung).
Bat mit phim vao b dém ban phim,
Vao: CL= Ky tu ASCII
CH = Byte ma quét (hoic 0 néu ta khéng quan
tam tén)
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Ra: AL =Tinh trang: 0= thanh ¢oéng; 1 = day bd dém
Al = 06H + 0fH (chua dang)
AH = 10h, 11h, 12h, tudng ty nhu trén nhung dung chuven vao ban
phim 101 phim.
Ra:  Chi thanh ghi AX va cac cg bi thay dé1.
Cac thanh ghi khéac dude bao toan.

o EC4Ch - EC58h
Chita chuong trinh phu cho chite nang téng kiém tra ROS.

s EC59h - EFD1h - CTCPV Ngat 13H

Vao/ ra dia,
D4y 1a giao dién bdoc dam truy nhap tdi cac bd didu hop
dia mém/ cing

Viao:

AH =0 Khoi ddng hé théng dia. Khdi déng lai dia clng. chuéan bi
lénh, gol cac yau cAu md tat cd cac dia.

AH=1 Doc trang thaicta hé thdng trong AL,
Trang thai dia ti phép toan (thao tac) cudl cung duge su
dung cac thanh ghi dé doc/ghi/kiém tra va dinh dang.

DL= S& hidu & dia (0-3 duge cho phép, gia tri duge kiém tra).

DH= 8§ hiéu diu doc (0-1duge cho phép, gia tri khéng dudge
kiém tra).

CH=  S&hiéu track (0-39, khéng gi tri ndo duge kiém tra).

CL= S6 hiéu sector (1-8, khong gia tri ndo duge kiém tra).

AL= S& hiéu cta cac sector (cuc dai bang 8).

ES: BX = Dja chi ctia bd d8m (khdng yéu cAu kiém tra).
AH =2 Doe céc sector mong mudn trong bd nhd.

AH =3 Ghi cc sector mong muén trong bd nhé.

AH =4 Kiém tra cac sector mong mudn.

AH =5 Dinh dang céc track mong muén.

oKL



Chuong 2. CO CHE QUAN LY CUA HE PIEU HANH DON NHIEM MSDOS g

Dé thue hién viée dinh dang, con tré (ES:BX) can phai trd dén tar:
hap dia tri céc file mong mudn do6i vdi cac ranh. Mbi file bao gdm 1 Lyte
(C, H, R, N), 8 day C = s track, H = s& dau doe, R = sd sector, N = =6 ctia
cac byte sector dit dodn trude (00 = 128, 01 = 256, 02 = 512, 03 = 1021).
Can phai nhap mét ian cho moi sector trén mot rianh. Théng tin nay
duge sit dung dé tim sector yéu ciu trong suét qua trinh truy nhap doc/
ghi.

Bién dii lidu - con tro dia.

Con tré 2 word duge thiét 1ap cho cac tham sd dia.

Ra:
AH = Trang thai cua thao tac.
CY =0 thao tac thanh cdng
CY =1 thao téc bi 151 (AH c6 151 ¢t phap)
D&i vdi chiic nang doc/ ghi/ kiém tra:
DS, BX, DX, CH, CL dugc bao vé.

AL = s6 cAc sector doc thuc té. Luu ¥ AL ¢6 thé khong dung néu
x4y ra 161 TIME_OUT.

Chu ¥: Néu mot 161 duge théng bao bdi ma dia, mét tac ddng thich
hgp sé& khdi ddng lai dia.
e EFD2h +F041h -CTCPV Ngdtl7H
Chudng trinh nay dung dé diéu khién may in.
Vao:
AH=0 Incécky ty trong AL.
AH=1 Néuky ty khdng in dugc.
Cac bit khac dat nhu trang thai goi binh thuong.
AH=1 Khdi tao mdt cdng may in.
AH chiia trang thal may in.
AH=2 Boc trang thail may in trong AH.
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=1 Acnowledge

7 6 5 4 3 21 0
: : : l : : . hét thai gian
1 1 :
| Lo P s khéng dung
| 1 ] 1 ! &
:| i E s =116i IO
1
i i E L dugc chon
: : [, =1 hét gidy
E ]
1
1

mw o =1 Khéng ban

e« F045h - F83%h CTCPV Ngdt 10h (Video_1/0)

Chudng trinh nay thyc hién viéc vao ra man hinh va dit ch& d6 man

hinh.

Cac chudng trinh phuyc vu giao dién theo cac chitc nang phuc vu sau:

AH=0
AH=1
AH=2
AH=3

Dat ch& d6 man hinh, (AL) chita gia tri ché do.

AL =0 40x25 Pen tring
AL =1 40x25 Mau
AL=2 80x25 Den trang
AL=3 80x25 Mau
Céc ché& do dé hoa
AL=4 320x200 Mau
AL=5  320x200 Den tring
AL=6 640x200 Pen tring

Dinh kich thude (dang con tro).

CH = cac bit 4 - 0 = dong bat ddu déi véi con tro.

CL = cac bit 4 - 0 = ddng cudi clia con trod.

Dat vi tri con trd,

(DH, DL) = hang, c6t trén clng bén trai.

BH = s6 trang (tinh tit 0 déi véi cac ché& dd d6 hoa).
Doc vi tri con tro.

BH = s8 trang (tinh ti 0 déi véi cac ché d6 dd hoa).



Churong 2. CO CHE QUAN LY CUA HE DIEU HANH DON NHIEM MSDOS 101

Ra:
(DH, DL) = hang, cdt clia con trd hién thdi.
(CH, CL) = dat mi con tro hién thoi.
AH =4 Doc vi tri bt sang.

AH =0 bt sang chuyén mach chua bat sang.
- AH=1 tra vé cac gia tri biit sang hop 1& trong thanh ghi
(DH, DL) = hang. ¢ft cua ky tuy.
CH = manh sang {0 - 199).
BX = ¢dt etia difm sang (0 - 319, 693).
AH =5 Chon trang man hinh (chi ding cho ch& dé vin ban).
AL = trang (0 - 7 d61 vl cac mode G va 1, 0 - 3 d&1 vdéi cac
mode 2 va 3).
AH =6 Cudn trang man hinh 1én.
AL = 86 dong can cudn 1én. AL = 0 ¢4 nghia xda toan bd
clia s6.
CH = hang cla géc trén cling bén trai cua cla s6.
CL= cftclia gée trén cting bén trai ciia cda sd.
DH = hang clia gée trén cing bén phai cia ciia sd.
DL = cit cha gbc trén ciing hén phai chia clia 8.
BH = Thugc tinh man hinh.
AH=7 Cubn trang man hinh xuéng.
AL = & ddong duge cudn. AL = 0 c6 nghla x6a toan bd clta
s0.
CH = hang clia gbe trén cing bén trai cla cia sb.
CL = c¢bt clia goc trén cling bén trai clia clia sé.
DH = hang cla gbc trén ciing bén phai cha cita sé.
DL = c¢ft clia gbe trén cling bén phai clia clia sb.

BH = Thude tinh man hinh.
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AH =8 Doc thude tinh ky/ tu tai vi tri hién thoi ciia con tré.
BH = trang man hinh {chi ding v6i ché dé Text)

AL = ky tu doc.
AH = thudc tinh cia ky tu doc (chi ding véi ché dé Text).

AH =9 Inthudc tinh/ k¥ tu tai vi tri hién thdoi ciia con tré.

BH = trang man hinh hién thi {(chi ding véi ch& d6 Text).

CX = s8 cac ky tu dé ghi.

AL = ky i dé ghi ra.

BL = thude tinh clia ky tu (trong ch& ¢dText) hay mau cua
ky tu (trong ch& d6 d6 hoa)

AH =10 ghi ky tu 6 vi tri hién thgi cia con trd.

BH = traug inan hinh hién thi (chi ding v8i ch& dd Text).
CX = dém viac ky t duge ghi.
AL = ky 'u cin ghi.

Da1 véi viée doc / ghi ky ty khi giao dién dang d trong ché d6 dé hoa.
Cac ky td duge thuc hién tif mét ky tu anh, trong ROM hé thong chi
chtta 128 ky tu dau tién. Dé doc / ghi 128 k¥ tu ti€p theo ngudi sit dung
cin phai thiét lap vi tri ban ddu cla con trd tai ngat 1FH (vang 0000H)
dé chi d&n bang 1KB chia ma cha 128 ky tu thi 2 (128 - 255).

D61 véi vide ghi ky tu trong ché do d6 hoa. S6 1an lap lai duge chia
trong thanh ghi CX, trén dAu vao sé chi dua ra céac két qua hgp 1¢ déi
vdi céae ky tu duge chta trong cing mét ROM. Sit mé rong dén cac ving
k& tiép sé khong diing.

Giao dién do hoa
AH =11 Dit bang mau.
BH = Bang mau 10 sé& duge dat (0 - 127).
BL = gia tri mau sé dude st dung cuing vdi mau 10.
Chii ¥: D61 vai card mau hién thai, diém vao nay chi ¢é nghia dai véi
46 hoa 320x200.
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Niaw

1: =1 chon mau nén (0 - 15).
1 = U= Green(1)/ Red(2) / Yellow{(3).
= 1= Cvan(l) / Magenta(2) / White(3).

Trong ché d6 vén ban 40x25 hoac 80x25, gia tri O ciia bang mau chi

duge st dung cho mau vién (gia tri ndm trong khoang tit 0 - 31, ¢ day

gia tri tir 16 - 31chon ddi véi df sdng nén cao).

AH =12 Ghi chdm sang d6 thi.

At 13

AH = 14

Chu y:

DX = s6 hilu hang.

CX = 58 hifu cdt,

AL = gia tri mau.

Néu bit 7 eia AL = 1 thi gia tri mau 1a cao nhat hode ndi
dung déng hién thdi cua chdm sang.

Boc chim sang.

DX = s& hiéu hang.

CX = 58 hiéu cot.

AL = quay tré vé doc chdm sang.

Ghi ky tu vao trang man hinh hoat dong.

AL = ky tu duge ghi.

BL = mau chit trong ché& d6 d6 hoa.

16 rong man hinh duge diéu chinh hdi ch€ dd dat trude.
Trang thai man hinh hién thoi.

AL = Mode hién thai.

AH = g6 ¢dt ky tu trén man hinh.

BH = trang man hinh hoat déng hién thai-

o F840h - F856h CTCPV Ngit I11H

Kiém tra thiét bi hé théng.

Ngit 11h tra vé cac bit cd trong AX chi ra céc thigt bi nao duge cai

dat hoac dang hoat déng.
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o F8359h - FE66h CTCPV Ngdt 15H
Céc phuc vu md rong.
Ngat 15h chita nhiéd chic niang chuyén dung nhu:
AH =0 motor Cassette chay (ON).
AH =1 motor Cassette ditng (OFD).
AH =2 Doc mét hodc nhidu khéi 256 byte tit Cassette.
AH =3 Ghi mét hoac nhiéu khéi 256 byte tit Cassette.
Ngoai ra n6 con ¢6 cac chitc ndng: M thiét bi, déng thiét bi, k&t thiie
chudng trinh, dgi bi€n 6, Joystick, phim SysReq, wait, di chuyén vung
nhd md rong, 1dy kich thude ving nhé mé réng, chuvén sang Mode 2o,
vong ldp thiét bi ban, hoan tat ngit,
¢ FE6Eh ~FF53h CTCPV Ngdt l1AR (Timel/ O)
Phyc vu nay cung céip cée truy xuat dén déng hd hé thang BIOS cia
PC lam viée v61 mét “nhip dém” cho mdi khoang thdi gian 55ms tinh ti
lic bat ddu bat may hoac reset. BIOS ciing cung ¢&p truy xut dén cac

gld tri cia dong hd thai gian dude cap nhat déu din va duge cit trong
vung nhé CMOS,

Vao:

AH =0 Doe dong hd (nhip dém).
CX. DX = nhip d&€m ké tit khi resect.
CX la cao, DX 1a thap
AL = 0 néu bé dinh thdi khéng bi tran sau 24 gio ké tit 14n doc
cudi eling va AL<> 0 néu chuyén sang ngay khac,
AH =1 Thiét lap téc d6 déng hé (nhip dém).
CX, DX = nhip dém, CX 14 cao, DX 14 thip.

Chi y: DBéng hé cap nhap véi téec do6 1193180/ 65536 (nhip/sce).
Trong phuc vu naychtta chuong trinh diéu khién bd dinh thol ngét ti
kénh 0 ctia by dinh thoi 8253, vao tdn s6'12 119318 MHz va hé s8 chia 1a
65536, két qua xdp xi 18,2 ngat méi gidy, trong sudt quéa trinh mao may

¢ cac vector ngit chuyén vao trong viing ngit ctia 8086. Chi cac
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OFFSET duge hién thi ¢ ddy con ma SEGMENT s& dudc cong vio tit ca
chiing trit viing cAm,

* FF54dh = FFCAh CTCPV Ngdt 05k (In man hinh)

Ngit 05H duge sit dung trong PC dé thuc hién mét chuong trinh
trong ROM BIOS dé dua noi dung man hinh ra may in. N& dude goi truc
ti€p t¥ ngat ban phim INT 09H khi c6 mét phim PrrScr (hodc
PrintScreen) duge 4n. N6 cling ¢6 thé dude goi bdi chuong trinh phan
mém va ta cé thé can thiép vao ngit nay néu ta mudn viét mot chuong
trinh riéng dé chuvén ndi dung man hinh ra may in.

Diacht 50:0 Chita trang thai cta man hinh may in.

50:0 =0 C6 nghia 13 hogc may in khéng duge goi
hoiic 1a duge goi trd lai tit mét cude goi chi
thi ring nd dang bi chiém bdi mét d6i tugng
khac.

=1 In man hinh & trang thai hoat dong.

=255 Léi.
2.4.3. CTCPV Ngat 14H va cac phuc vy clia né

CTCPV Ngit 14H cta BIOS 1a chuong trinh phuc vu cho vide khéi
tao cac ¢fng truvén thong, cho phép truy xuat dén cac cdng truyén thong
v6i chudn RS_232. Viée lap trinh dé truyén théng giia cie may tinh
théng qua cic MODEM sé don gian hon r&t nhiéu néu ta biét si dung
ngit 14H cta BIOS. Dé ¢6 thé ung dung dude ngit 14H vao viée lap
trinh diéu khién truyén théng, truée tién chung ta phai hidu duge
chuong trinh nguén ASM cia ngat 14H trong BIOS duge td chic nhu
thé nio, né thiyc hién nhiing nhiém vu gi, viéc khéi tao e6ng truyén
théng ciing nhu viée ghi doc dit lidu qua edng truyén théng sé duge thuce
hién nhu thé nac khi 1énh INT 14H duge goi.

Chugng trinh con phuc vu ngat 14H duge viét bing Assembly c6

dang sau:
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ASSUME CS:Code, DS:Data
ORG OE729H
Al Label WORD ; Bany gis tri khdi tac téa < vl
DW 1047 ; 110
DW 768 ; 150
DW 348 ; 300
DW 192 ; 600
DW 96 ; 1200
DW 48 ; 2400
DW 24 ; 4800
DW 12 ; 9600
RS232_I0  PROC FAR

STI; trad lai cac ngit

PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
MOV
MOV
SHL
CALL
MOV

OR
JZ
OR
JZ
DEC
J2
DEC
JZ

DS ; cat cac tham s& hién thdi trong cac
DX ; thanh ghi DS, DX, SI, DI, CX, BX

S

DI

CcX

BX

SI, DX ; chuyén gia tri RS232 vao SI

DI, DX
SI, 1

DDS

DX, RS5232 BASE{SI] ; DX chira dia chi co

; 8& cua RS232 (3F8h)
DX, DX ; cdng truyén théng cé hay khadng?

A3 ; Khéng cé quay vé chuong trinh chinh
AH, AH ; Cé, kiém tra AH = 0 2

A4 ; AH = 0 khdi tao cdng truyén théng
AH ;) Ki ™ tra AH = 1 7

A5 ; RBH = 1, glri ky tu t¥ (AL} ra céng
AH ; Kiém tra AH = 2 ?

Al2 ; AH = 2, nhén ky ty tir cong vdo (AL}
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A2:
DEC AH ; Kiém tra AH = 3 2
JNZ A3 ; khéng, thoat khdéi chuong trinh
JMP Al8 ; ARH = 3, ghi lai tinh trang céng
A3: ; Thoat trd vé chuong trinh chinh
POP BX ; tra lai cac tham sd ban dau che
POF CX ; cac thanh ghi
POP DI
POP SI
POP DX
POP DS
IRET
i khdi tac ¢éng truyén thdng --—---~-----—----- ;
Ad
MOV AH, AL ; chuyén cac tham s& khdi tao vao AH
ADD DX, 3 ; DX chira OFFSET ctGa thanh ghi LCR

MOV AL, 80H ;
ouT DX, AL ;

cia UART 8250
Bit DLAB = 1 cho phép truy nhdp bd
chia dé tinh t&c dé Baud

jmmm - xac dinh t8¢ d6 truyén di¥ liéu ------------—- ;

MOV DL, AH ; chuyén cac tham sé khdi tao vao DL
MOV CL, 4
ROL DL, CL
AND DL, OEH ;tach 1liy cac bi% xa: dinh t8c 46 Baud
MOV DI, OFFSET Al ; DI chira OFFSET bang hé s& chia
ADD DI, DX
MOV DX, RS232 BASE[SI]
INC DX ; DX chita OFFSET cta thanh
; ghi chét / bd chia phdn cao (MSB)
MOV AL, CS:[DI]+l1 ; ldy phdn cao cla hé s3 chia
QUT DX, AL :MSB chrta phdn cac cia hé s3 chia
DEC DX ; DX chira OFFSET cla thanh ghi

; chét/bd chia phin thip (LSB)
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MOV AL, C€S:[DI] : 1ldy phan thdp cha hé s& chia
ouT DX, AL ;LSB chia phin thdp cla hé s& chia
ADD DX, 3 ;DX chira OFFSET cua thanh ghi LCR
MoV AL, AH ;tra lai cac tham sd khdi tao cho AL
AND. AL, O0lFH ; loai kd cac bit cao

; {cédc bit tdc 48 Baud)
ouT DX, AL ; LCR chita tham 38 kh&i tao vé& s8 bit

; trong 1 tu, parity, s8 bit stop

DEC DX
DEC DX ;. OFFSET thanh ghi IER (vi DLAR = 1)
MOV AL, ©

OUT DX, 0 ;c8m tdt cd cac ngdt cé thé (vi dang

;thuc hién khoi tao cdng truyén théng
JMP SHORT AlS

PUSH  AX ; cdt k¥ tu cdn truyén vao ngan xép
ADD DX, 4 ; OFFSET thanh ghi dk MODEM (MCR)
MOV AL,3

ouT DX,AL ; dat bit DTR = 1 vi RTS = 1

INC DX

INC DX ; OFFSET thanh ghi trang thai MODEM

MOV BH, 30H; DCE sin sang (DTR) va san sang
; nhan CTS
CALL WAIT FOR_STATUS; DTR = 1 ? va CTS = 1 ?

JE AS ; bing, nhay dén A9
A7:
POP CX ; Khéng, tra ky ty cdn gii vé CX
MoV AL,CL ; tra ky tw vé AL
AS:
OR AH,BOH

JMP A3 ; thoat khoéi chuong trinh
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A9:
DEC DX ;OFFSET thanh ghi trang thai dwdng day
AlO:
MOV BH, 20H ; dudng truyén da sin sang
; (bit THRE = 1)
CALL WAIT FOR_STATUS ; kiém tra bit THRE = 1 ?
JNZ A7 ;Khéng, hiy bd viéc truyén d4ir lidu A7
All:
SUB DX, 5 ; DX ch@a dia chi c¢ s& cda céng
; truyén théng
POP CcX
MOV AL, CL ; ldy lai ky tw can gui
ouT DX, AL ; thue hién gui
JMP A3 ; thoat
R R T TR nhin mét ky tu tir dudng truyén-------- ;
Al2
ADD DX, 4 ; OFFSET thanh ghi dk MODEM ({MCR)

MOV AL, 1
ouT DX, AL ; thiét bi ddu cudi sdn sang
; (bit DTR = 1)

INC DX

INC DX ; OFFSET thanh ghi trang thai MODEM
Al3:

MOV BH, 20H ; DCE sin sang (bit DSR = 1}

CALL WAIT FOR_STATUS ; kiém tra xem DSR = 1 ?

JNZ A8 ; khéng, hay bé viéc nhan dir lidu
Al5:

DEC DX ; DSR= 1, OFFSET thanh ghi trang thai

; duéng day
Alé6:
MOV BH, 1 ; d& nhé&n duoge mét k¥ tu

; (bit RDR = 1)
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CALL WAIT_ FOR_STATUS

; kiém tra xem bit RDR = 17

JNZ A8 RDR=1, da nhdn di liéu va thoat ra
Al7:
AND BH, 00011110B ; sai, kida. tia 184
MOV DX, RS232 BASE[SI)
; OFFSET thanh ghi dém thu
IM AL, DX : chuyén k¥ tu thu vao AL
T A3 ; thoat
fmmmm e Trang thai cdéng truyén théng -—------------ ;
Als8

MOV DX, RS232_BASE[SI]
ADD DX, 5
IN AL, DX
MOV AH, AL

INC DX
IN AL, DX
JMP A3

; Poi kiém tra trang thai :

: Vao: :
; BH = bit trang thai cdn kiém tra ;
; DX = dia chi thanh ghi trang thai ;
; Ra: ;
; Cé¢ 2ZF = 1 tuwong Ung trang thai tim duge ;
: 2F = 0 Time out ;
; AH = Trang thai cudi cung ;
WAIT FOR STATUS PROC  NEAR
MOV  BL,RS232_TIM_OUT[DI]

WFSO0:
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SUB CX, CX
WESL:

IN AL, DX

MOV AH, AL

AND AL, BH

CMP AL, BH

JE WFS _END

LOOP WFS1

DEC BL
JNZ WESO
OR BH, BH
WFS_END:
RET
WAIT FOR_STATUS ENDP
RS232_I0 ENDP

Tuy thude vao gia tri do ngudi 1ap trinh dat trong thanh ghi AH ma
chuong trinh sé thue hién cac chitc nang khac nhau:
AH = 00H Thuyc hién viéc khdi tao cong truyén thing.
AH = 01H Thuyc hién viée gii dii 1iéu ra cong truyén théng.
AH = 02H Thuc hién thu dit liéu tit edng truyén théng.
AH = 03H Thuc hién viée thu trang thai clia cong truyén thong.

Hoat dong cua may tinh khi lénh INT14H duge goi thi CPU cta
may tinh sé& ditng tit ca cac chuong trinh ing dung dang chay, cat ndi
dung cac thanh ghi hién thdi vao STACK dé€ quay ra phuc vu cho ngat
14H. Con trd CS:IP s& c6 ndi dung 1a FO000h: 0E72%h ddy chinh 14 dia
chi bat ddu cta viing nhé chita chuong trinh phuc vu ngét 14H.

Dia chi co s6 ciia cong truyén théng ding chudn RS232 sé& duge dua
vao thanh ghi SI va DI. May tinh sé kiém tra xem ¢6 cdng truyén thong
chuin RS232 nao dude két ndi hay khong, néu khong tim thdy né sé
thoat ra khdi chuong trinh phuc vu ngat va tré vé chuong trinh chinh,
néu tim thay cé cong truyén théng chuan R8232 thi né sé tiép tuc kiém

¢
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tra xem phuc vu ngit nao cua INT14H dude goi d&n (AH = 00; AH = 01:
AH = 02; AH = 03). Sau day ta sé xem xet mot cach cu thé cac phuc vu
ngit duge dap Ung nhu thé nio.

+ Khi AH=00H

Khi kiém tra thdy AH = 00H thi may tinh sé thuc hién chic nang
khdi tao efng truyén théng RS232. Tat ca cac tham s6 khéi tao nhu: tée
d6 truyén sg lidu, sb bit trong 1 tit ma, s6 bit stop, ¢6 s dung ma kiém
tra chan lé (parity) hay khéng déu duge dat theo y muén ctia ngudi 1ap
trinh va dude chiza trong thanh ghi AL.

DAiu tién cac tham sé khdi tao duoe cat vAo thanh ghi AH, bit DLAB
(D;) clia thanh ghi diéu khién dudng day duge dit bang 1 4 truy cap b
chia tan s6. Thy thude vao ta dinh truyén & lidu véi téc do 1a bao nhiéu
ma ta xac dinh hé s8 chia cho phu hgp, phan cao clia hé s8 chia s& duge
chtta trong thanh ghi chét / b3 chia phan caoc MSB - ¢6 dia chi offset 1a 1,
phén thap cha hé sd chia sé dude chia trong thanh ghi chdt / bd chia
phén thdp LSB - ¢6 dia chi offset 1a 0. Sau khi xac lap xong tdc d6 Baud
bit DLAB dugc tra vé 0 va cac tham s8 khdi tao lai duge tré vé thanh ghi
AL tit thanh ghi AH. Tiép theo cdc tham s8 nay sé duge chuyén vao
thanh ghi diéu khién dudng day LCR - ¢é dia chi offset 12 3. Trong qua
trinh khdi tao tat ¢4 céc bit cia thanh ghi cho phép ngdt IER — ¢6 dia
chi offset 14 1 (v6i bit DLAB liic nay = 0) - déu dat vé 0 thuc hién cam tat
ca céc ngit c6 thé c6 vi dang thuc hién khéi tao. Cubi ciing trang thai
cia viée truyén tin higu trén dudng diy nhu; phat hién Break (dong tin
bi ngét), cac 16i may thu (nhu tran khung, chén 18, tran s8, s6 liéu khong
sin sang ca trang thai khéng c6 s8 lidu truyén TxE) trong thanh ghi
trajng thai dudng truyén LSR — ¢é dia chi offset 13 5 cia UART 8250
duge ghi vao thanh ghi AL, ¢6n trang thai hién thdi cfia céc tin hidu didu
khién MODEM t& dudng day trong thanh ghi trang thai MODEM
MSR- ¢6 dia chi offset 14 6 s& duge ghi vio trong thanh ghi AH va qua
trinh khdi tao két thuc.
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Tém lai sau khi khoi tao xong thi gia tri cde thanh ghi la:

- Thanh ghi chét / bé chia phéan thap LSB va phan cao MSB chia hé
s6 chia xac dinh t&¢ ¢ Baud

- Thanh ghi diéu kinén dudng day LCR chita cic tham s6 vé do dai
tit mé, parity, s6 bit stop.

- Thanh ghi AL chia trang thai dudng day.

- Thanh ghi AH chia trang thai hién thdi ctua cac tin hiéu diéu
khién MODEM.

« KhiAH=0IH

Khi kiém tra thay AH = 01H thi may tinh sé thuc hién chitc nang
glii mét ky tu ra cong RS232. Ky ty duge gl chiia trong AL. Qua trinh
gdi dudge thde hién nhu sau.

Thanh ghi diéu khién MODEM MCR - ¢6 dia chi offset 1& 4 duge
goi tdi dé thuc hién diéu khién tin hiéu tai cic chan DTR va RTS cla
UART 8250. Dé diéu khién duge tin hidu DTR (thiét bi truyén théng sin
sang) va RTS (véu cAu phat) thi cac bit DD, phai cé mic lagic 1a 11.
CPU thuc hién kiém tra, néu D,D, # 11 ¢6 nghia 1a MODEM khéng san
sang d€ truyén théng va viéc truyén théng khéng thuce hién duge. con
néu DD, = 11 ¢6 nghia 18 MODEM da san sang va yéu cau CPU gui du
liéu ra. Khi nay dé xem trang thai truyén théng xay ra nhu thé nio ta
xem xét thanh ghi trang thai dutng truyén LSR bang viéc kiém tra bit
D, cta nd, néu D, = 0 viée gui khong dude thie hén, néu bit D; = 1 co
nghia ky tu da duge chuyén tir thanh ghi dém phat THR - ¢6 dia chi
offset 14 0 - sang thanh ghi dém thu RHR - cing c6 offset 1a 0 va khi nay
ky tu cdn gii di dang & trong thanh ghi AX sé& duge gt cong truvén
thong.

o KhiAl =02H

Khi kiém tra thay AH = 021 thi may tinh sé thuc hién chic nang
thu mét ky tu tir edng R8232. Qua trinh thu duge thye hién nhu sau.

Trude tien phai diat may tinh & ch& dd sdn sang nhan ky tu tir séng
RS232 bing vide dit bit D, cta thanh ghi didu khien MODEM MCR lén

mue légic 1.

Ho KT
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Tiép theo CPU sé kiém tra xem MODEM dé sén sang chua bing
viéc kiém tra bit D, ctia thanh ghi trang thait MODEM MSR, néu bit
D; = 0 ¢6 nghia MODEM chua sén sang dé giti, con ndu D, = 1 ¢6 nghia
MODEM da sdn sang dé giti ky ty dén may tinh.

Sau d6 kiém tra xem bo dém thu da sin sang nhan ky ty hay chua
bang viée kém tra bit D, clia thanh ghi trang thai duong day LS8R, néu
bit Dy = ¢ ¢6 nghia 14 CPU dang doc thanh ghi d&m thu va né khéng sin
sang dé nhan dit liéu, con néu bit Dy = 1 ¢6 nghia 1ab$ dém thu sén sang
nhan da lidu,

Cudi cung thye hién chuyén ky tu tit cong truyén théng RS232 vao
thanh ghi AL va thoat tré vé chudng trinh chinh.

» Khi AH =03H

Khi kiém tra thay AH = 03H thi may tinh s3 thye hién chitc nang
thu trang thai clia céng truyén théng. Trang thai dudng truyén duge ghi
vao thanh ghi AL. Trang thai MODEM duge ghi vao thanh ghi AH.

R BKOUETT o



CHUONG 3
GIAO TIEP GIUA HE VI XU LY VA MAY TiNH PC

Hé vi xt 1y chuyén dung duge st dung rt nhiéu trong cic hé dién
khién 16n, Ching c6 thé hoat dong ddc lap va c6 thé hoat dong trong
khudn khé cia hé théng khac. Trudng hgp thi hai chiing thudng duse
nd1 ghép vé1 may tinh (PC hay LAN hodc 16n hdn nia la Main Frame.
may tinh Super) va nhan diéu khién tryc ti€p tit cic trung tAm nay.
Phudng thic diéu khién nay tao ta cac d61 tugng chap hanh théng minh
vi hé vi x{1 Iy chi ¢An nhan 1énh thi n6 da tu biét phuong thice hoat dong
tiép theo. Day ciing 12 nén tang cho viée xay dung cac hé didu khién da
phuong tién hién dai ¢hinh 3.1).

' Hé VXL \
#1
% ﬁ
= .
= I Hé VXL
o = o® AN #2
X < 0 ()
=Z Q.2 .
= = o .
> .
-é .
_—J :
Trung tam Kénh ghép

néi

digu khién

HevxL | |
#N

Hinh 3.1. Hé thdng diéu khién 16n
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3.1. HE VI XU LY CHUYEN DUNG

Hé vi x 1y chuyén dung lic nay la 481 tugng chdp hanh cta hé
théng 16n ma trung tdm diéu khién 1a may tinh PC hay mang may Linh
nhu da trinh bdy d trén. H& vi xu 1y chuyén dung hoat dong duge nhd
vao chuong trinh MONITOR nap sadn trong bd nhd EPRCM, chuong
trinh nay sé quan ly diéu hanh toan bo hé vi xi Iy dé hé vi xi 1y hoat
dong theo diing chitc nang, yéu cau dé ra.

Dé PC c6 thé can thiép siu vao chitc nang cia hé vi x 1y chuyén
dung, phucng phap t8t nhat 14 can thiép thing vae ndi dung clia chudng
trinh MONITOR cta n6é. Mudn nhu vy EPROM cta hé phai la RAM dé
PC c6 thé tai file MONITOR vao bat ky lde nao khi cAn thiét, do chinh
la k¥ thuat tac ROM MONITOR mé phéng goi tit 1a ROM mé phong.
ROM mé phong duge t8 chite sao cho ¢6 thé ddm nhiém hai chitc ning
sau:

Hé vi xtt 1y chuyén dung coi né nhu bd nhé chuong trinh cda minh
v ¢6 thé hoat dong duge trén bo nhé gia ROM dé.

C6 thé thay déi noi dung trén bd nhé gia ROM, tite 14 ¢é thé sita 46
hoan thién chucng irinh cho hé vi xi 1y chuyén dung téi khi hé hoat
déng mat cach tor v

Cé hai giai phap thye hién k¥ thuit mdé phong trén 1a: st dung bo
nhd RAM ¢6 dung lugng tuong dudng bd nhéd EPROM cia hé vi xii ly céan
thiét k& va st dung mdt vang RAM ciia PC dé taoc gia bd nhd EPROM

cua hé vi xat ly.

o Giai phdp dung ho nhe RAM mo phong chite nang EPROM

Trude diy, giai phap théng thuong 1& s dung mét vi mach RAM cé
dung lugng tuong dudng vdi EPROM d€ lam gia bd nhé EPROM. vi
mach RAM nay dudec gidn vao mét mach thich nghi. Mach thich nghi ¢6
vail tro ndi ghép RAM véi may tinh (dung diéu khién diu qua trinh mé
phéng) va v6i hé vi xt 1§ chuyvén dung dé hé vi xi 1¥ chay thi chuong
trinh dé.



w3 GIAQ TS Stifa HE VI XU LY VA MAY TINH PC 117

T g oo et phia cung, mach thich nghi ¢d hat nhan 14 mét chip
KAN duoe 6 chue sao cho nd cd thé dude truy nhép t¥ hai phia
(hinh 3.2):
May PC cé thé chuyén dit liéu vao chip RAM nay.
Hé vi x{ 1y chuyén dung c6 thé doc dit ligu tit né.

Viéc truy nhap khéng xay ra déng thoi dé tranh viée xung dot tranh
chéip kénh di liéu.

Chitc nang cua cac khdl cé ban cua mach thich nghi nhu sau:

Céng ghép ndi PC va cdng ghép ndi véi hé vi xt ly: 1a cac edng ba
trang thai sé duge md khéng dong thdi béi cac tin hidu C8 do b logic
didu khién cung cép.

B6 nhé RAM dé€ PC viét chuong trinh 1én d6 va sau d6 s& dude doc
bdi hé vi xt 1y.

Khoi logic diéu khién duge diu khién tit PC bing cach PC ghi 1én
thanh ghi diéu khién ctia né céc tif diéu khién quyét dinh viéc RAM cua
mach sé duge truy nhap tit cdng ghép néi nao.

Khéi giai ma dia chi sé gidi ma dia chi cho mdt mién nhé RAM
khdng dude st dung trong PC (vi du mién A0000h khi PC dat man hinh
& ché& do text) va RAM cta mach thich nghi s& duge dat vao mién nhd
nay cua PC.

Nhu vay, ta cé thé tém tit vide xady dyung mot hé vi xtt ly chuyén
dung khi st dung phuong an nay nhu sau:

- Xay dung phan citng cho hé vi xtt 1y chuyén dung.

- Thiét k& mach thich nghi cho hé vi xit 1y dé6.

- Viét chuong trinh cho hé vi x 1y trén may PC, dung PC dich
chuong trinh ra ma may ctia hé vi x{1 1y, sau d6 gui chuong trinh & dang
m& may ra cho mach thich nghi d& hé vi x{ 1§ c6 thé chay chudng trinh
trén mach nay, vdi kha ning ta c6 thé tu do thay déi chudng trinh mét
cach linh hoat cho dén khi hoan thién.
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RAM=ROM

He VXi_
chuyén dung

]

Cong ghép VXL

PC
=g
J\/i
Cong ghép PG

4

y
|

Khéi didu khidn

| Giai ma
l dia chi

(lie mAy tinh ed nhan PC duge ap dung réng rai trong linh vyc cong

Hinh 3.2. Tao ROM mé phong

ngh¢ thong tin vl tu cach 13 trung tAm 1idu khién e6 nhiu ngoai vi
théng minh hoat déng. Mdi ngoai vi thdng minh thudng la mot hé vi xit
ly chuvén dung. Ngay nay tée d§ xu ly cia PC nhanh hon rat nhiéu so
vdi 16¢ db caa cac hé vi xit 1§ chuvén dung (trong khi hé vi xu 1y thue
hién mgt 1énh thi PC ¢ thé da thuc hién duge hang trim 1énh tham chi
hang ngan 1énh). Do vay ¢6 thé dat van dé sit dung PC kém theo mot
¢huicng trinh phan mém can thigt, méi card giao tiép gita PC va hé vi
xu v chuvén dung, sao cho ¢é thé su dung mét viing RAM ngav trong
PC dé mé phéng cho EPROM dé nap chuong trinh hé thdng cua hé
chuver dung (hinh 3.3).

Ghal phip nay duge thue hién theo e ché nhy sau:

- Vi1 chudng trinh cho hé vi xit Iy trén may PC, sau dé dich sang
dang mia mav dang file.OBJ.

- MoL chuong trinh quan 1y hé théng chay trén PC sé tai file. OB

néu rén vio mot ving RAM sao cho ¢6 thé quan 1y dia chi va xuat da
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lidu ti ving RAM d6 ra hé vi xu ly chuyén dung théng qua CARD

giao tiép.
Khai , ™
didu khién
pC [Kenh didu khign ) Hé vixirly |
Kénh dit ligu Chét kénh chuyén dung

dit ligu, I
digu khign |-Kénh difliéu

Kanh dia ch Chétkanh " it aia ohi | ,
dia chi :

Hinh 3.3. So dd card giao tiép vdi hé Vi Xu Ly

DAng thdi cliing qua CARD giao tiép, chuong trinh hé théng trén PC
phai ludn ludn ki€m soat vA ndm bét cac tin hidu dia chi va céc tin hiéu
diéu khién tif hé vi xit 1y dua sang dé cé thé khdng ché va xuét dit héu
thich hgp cho hé vi xit 1y trong sudt qué trinh.

- Mdi khi CPU ctia hé vi x2 1y cAn doc dit liéu tt EPROM. né sé phat
ra chc tin hidu dia chi va diéu khién tudng iing, chudng trinh quan 1y hé
théng sé dap Ung va qui chifu dén vang RAM trong may tinh PC da néi
& trén, sau doé xuft dit lidu tudng Gng ra BUS di lidu cia hé vi xi 1y cho
CPU doc thay vi doc tt EPROM.

Chiic nang cta cac khdi co ban nhu sau:
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Khsi diéu khién do PC didu khién qua chst didu khién <% phat hién
chu ky may eia CPU trén hé vi xi 1y cin truy nhap EPROM va tao tin
hiéu READY bat CPU doi PC xuét dit liéu ra kénh da héu hé vi x 1y.

B6 chét dit lidu, diéu khién dua di liéu tt RAM mb phéng trong PC
ra kénh di liéu cha hé vi xt 1y dé hé vi xt I sit dung va dua tin higu
diéu khién ti PC ra dé didu khién ché do lam viée cua hé vi xi ly.

B6 chét dia chi dé PC doc dia chi trén kénh dia chi caa hé vi xit ly
trong chu ky may CPU truy nhap EPROM.

Nhu vay, ta ¢6 thé tém tét vigée xdy dung mét hé vi xit 1y chuyén
dung khi sit dung phudng 4n nay nhu sau:

- X4y dung phdn citng cho hé vi x{ 1§ chuyén dung.

- Viét chuong trinh cho hé vi xu 1y bing cac trinh bién dich tuong
ung CPU, dich chuong trinh ra ma may cta heé vi xi 1y.

- Biéu khién hé vi xt 1y chay bing chudng trinh nay.

Giai phap diung mét vung RAM cia PC dé tao gid b6 nhé EPROM
cua hé vi xt 1y 1a kha thi vi CARD mé phéng rat don gian, d5 tin cdy cao
vit h¢ théng nay rit mém déo vi mbi mét hé md phéng duge st dung cho
cdc hé vi xit Iy khac nhau néu ching dung cing mdt loai CPU. Con trong
truong hop hé vi xt 1y ding CPU loai khéc thi ta chi phai thay d8i mét
val dudng tin hiéu diéu khién tuong Ung vdi loal CPU méi trén phan
cing cia CARD giao tiép. Do d6 ta chon giai phap dung mét viing RAM
ctia PC dé tao gid b nhé EPROM.

3.2. HE VI XU LY 8 BIT 8085 INTEL

Cac hé vi xit 1y ngoai vi thudng 14 cac hé & bit ¢6 ciu hinh tiéu
chuan bao gdm cac thanh phan chinh nhu sau:

Bon vi xit Iy trung tAm duge chon 1a CPU Intel 8085A.,

BS nhd trong cta hé gom hai thanh phan: b nhé RAM dude chon 1a
loai 6264 va b nhé EPROM dude chon 1a loai 2764. Ca hai loai trén déu
142 b§ nhé cb kich thude 1a (8k*8)bit nén hoan toan tuong thich véi bé vi
xit 1y 8085A.
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Céng vaolra @6 CPU trao % o 5éu vdi thiét bi ngoai vi chon 12 vi
mach 82C55.

Hinh 3.4 1a s0 d6 noi ghen 200 8085A, RAM 67264, EPROM 2764,
bo gidi ma 74LS138, chdt 718373, {0 82C55 caa hé vi xi Iy Intel
808BA.

Do dac diém clia CPLF 3083A, kénh dif liéu (DO-D7) va kénh dia chi
phin thap (A0- AT) sif dung chung cac chan ADO -AD7 nén cén st dung
b5 chét dia chi IC 74LS 373 duge diéu khién béng tin hiéu ALE ti CPU
8085. Tam tin hidu ra duge chdt ctia IC 373 chinh 12 tin hidu dia chi
phan thap (A0 - A7) sit dung trén BUS dia chi cia hé vi x1 Iy,

Viéc quén ly cac viing dia chi cho ROM, RAM, PI/O (thudng goi la
“déanh dia chi) dugdce thye hién nhu sau:

Theo tinh chat caa CPU 8085A, dia chi khdi dong cua né sau khi
RESET 13 0000H, nghia 12 con tré 1énh PC ctia 8085 bat dau tit gia tri
0000H, vi vay EPROM la bd nhé chita chuong trinh diéu khién hé phai
duge CPU quén 1y tit dia chi 0000H trd di. O day EPROM 2764 1a loai
8k x 8, 13 dudng dia chi (A0- A12) nén CPU cAn quan ly né theo ving

dia chi tit CO00H - 1FFFH.

Vung dia chi RAM duge CPU quén ly tiép tuc ngay sau ving dia chi
EPPOM, nghia 12 dia chi vang RAM bét ddu ti 2000H. O day SRAM
6264 1a loai 8k x 8, 13 dudng dia chi nén ving dia chi RAM ma CPU sé&
guan ly nam trong khoang tit 2000H - 3FFFH.

PI/O 8255 duge sit dung & ché& d8 vao ra tach biét, nghia 1a chi ¢6 céc
lénh IN, OUT trong tap lénh ciia 8085 14 c6 tae dung véi né. Khi thye
hién lénh IN hodc lénh OUT, CPU 8085 phat ra tin hiéu diéu khién
10/M =1 (khéc vdi cac 1énh thao tac bd nhd 8 chd khi CPU cén truy nhép
bé nhé, n6 phat ra tin hidu I0/M =0). Do véy ta s& sit dung tin hiéu nay
dé CPU quan 1y 8255. Ta can b tri 2 tin hidu dia chi A0, Al dé dinh vi
chc cdng vao ra (PortA, PortB, PortC) cho 8255.
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Bang su that cla IC 138

E3 E2 E1 C 10/M A13 |A12-A0| CS1 CSs2 Cs3
1 0 0 0 0 0 X 0 1 1
1 0 0 0 0 1 X 1 0 1
1 0 0 0 1 0 X 1 1 0
1 0 0 0 X X X 1 1 1
1 0 0 0 X X X 1 1 1
CTRL
AD D(@O-DT)
:> <: ] [ > EPROM
CPU AH|_ —>[:§A,m27°4
8085 B
SHALCAD-AT)
RD |
e T J lm
IO ALE cst D
Ché&t
—-»/_r\ Dja s A :: A D(DO0-D7)
Chi 1 [ SRAM
373 62064
’ ALB ::;- AHIAZ-A13)

_> AL(AO-AT)
ch T.'Rn Tm

A1l -ALS

=D [
S — M
dja —

Port

AV
S

D(DO-D7)

3 P1/O
ol P 8255

138 |C® — > Az A A EoRk

0

—> AL(A0-AT) <:::> Port

J1I

Hinh 3.4. Hé vi x(r Iy Intel 8085
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Véi nhiing 1y do néu trén, IC 138 duge si dung lam bd giai ma dia
chi véi chin tin hiéu A {chan 1} duge nél véi dudng dia chi Al13, chan B
(chan 2) nd1 vé1 tin hiéu I0/M, chan C {pin 3), céc chin El(chan 4), E2
(chan B) duge ndi véi dat, chdn E3 noi véi mice 1 (VCC) qua dién tré han
ché& R3. Cac chan tin hiéu ra dude ndi nhu sau:

- YO (chén 15) n&i véi C81 d& chon EPROM.

- Y1 (chén ) ndi vai CS2 dé chon RAM.

- Y3 (chéan 5) ndi véi CS3 dé chon PT/O.

Nhin vao bang su that cua 138 ta thAy tat ca cac dia chi 4000H
khong cé tac dung gi d8i véi hé. Day 1a difu can luu ¥y khi lap trinh cho
hé.

Pudng tin hidu IO/M c¢b vai trd trong viée hodc 1a truy nhap bd nhd
(cd ROM va RAM) hodc 12 truy nhap ¢dng (théng qua PT/O 8255), cu thé:

- Khi IO/M =0, CPU truy nhap bd nhé.

-Khi I0/M =1, CPU truy nhéap cong.

Khi CPU truy nhap céng (IO/M =1) thi A13 luén bang 0 vi ta chi su
dung dia chi c8ng 2 bit (AC,Al), do vy ddm béao duge sy ding dén cha
tin hidu chon P/IO(CS3=0),

Dudng tin hiéu A13 lam nhiém vu chon ROM hodc chon RAM.

Khi A13=0, CPU truy nhap ROM.

Khi A13=1, CPU truy nhiap RAM.

Ta ¢é ban dé phan ving bd nhd clla hé vi x4 Iy nhu hinh 3.4.

Trit mét s& duong tin hidu diéu khién dac biét, cac thao tac doc/ghi
1a sy trao ddi théng tin duy nhdt gitta CPU vA cae thanh phéan khac, va
dé chinh 12 tdt cd su cén thiét dé thuc hién bat ky mdt 1énh hodc mot
chuong trinh nao.

Pé giup cho viée thidt k& CARD lam nhidm vu giao tiép gita hé vi
xi 1y v& may tinh va thiét k& phan mém hé théng quan ly cic thao tac
mé phéng cho EPROM, ta cAn nam rd hon vé cd ché truy nhap b6 nhé va
cong cta CPU 8085 ma cAn thiét nhit & day 14 co ché nap ma lénh
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(OPCODE FETCH) va doc b nhd (READ) vi thyc chit ¢d  hé& nap ma
lénh cling chinh la ca ¢hé doc 1énh tit ROM,

3.3. 18 CHUC CARD GIAO TIEP GITA PC VA HE VI XU LY

Tu ¥ tudng thyc hién mé phong EPROM cia CPU 8085A trong h
théng diéu khién cho ta thdy ring c6 thé tan dung trang thai ch
(READY) cua CPU 8085A, sao cho mé&i khi né cin truy nhap EPROM dé
doc ma lénh hodc di liéu, ta gan tin hidu READY=0 dé budec CPU phii
chd, khi d6 trén BUS dija chi ca hé vi xi 1y vin duy tri gié tri dia chi
can truy nhap (phan cac A8 (A15 do chinh CPu duy tri, phén thap AD
(A7 dd duge bd chét dia chi IC 373 chdt lat) vi chugng tring. & +oap
troiig may tinh sé ti€n hanh doc gia tri dia chi d6. qui chitu vor vang
RAM mb phdng dé xuit di lidu tit dia chi tuong tng ra BUS du hidu cia
hé vi xi 1y. Sau dé néu ta cho CPU 8085A trd lai lam vide thi no =8 tién
hanh doc dit liéu trén BUS di liéu ma ta da dua ra cho nd va tidén hanh
tiép tuc chu ky 1énh theo ma lénh hodc dit 1iéu ndé viza nhan duse. Con
khi CPU 8085A thuc hién chu ky may khéng ¢6 truy nhap EPROM thi
ta ¢ d& n6 1am viée binh thudng. Mudn thue hién duge diéu do, can phai
k&t hgp gida viée t6 chite phén ciing va viée t6 chitc phan mém.

Nhin vao biéu dd thai gian thyc hién mdt chu ky may, ta thay t8i wu
nhat 13 gan tin hiéu READY =0 ngay trong giai doan T1 vi dén T2 CPU
mdi kiém tra sy ¢6 mat cla tin hiéu READY, Ta s& sit dung cac tin hiéu
ALE va CSROM (trén hé vi xtt ly CSROM duge ky hiéu 1a CS1) sao cho
khi ¢6 tin hidu ALE =1 bao bat ddu mdt chu ky may va CSROM=0 bao
CPU cén truy nhap EPROM thi mach phin citng tu dong tao tin hiéu
READY=0. Sau khi chuong trinh hé théng thuc hién xong céc thao tac
doc dia chi vA xufit ra dit lidu, chudng trinh nay sé tao ra tin hiéu
READY=1 dé cho phép CPU lam viéc trd lai.

CARD giao tifp gita hé vi xit Iy v& mdy tinh phai lam dude cac
nhidm vy nhu sau;

- Truyén cac tin hiéu diéu khién (RESETIN, HOLD) tit chucng trinh
hé théng sang hé vi x{ 1y dé khéng ché thao tac khai dong,cho phép hosc
cdm CPU lam viée.
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0000H
EPROM
8K
_ _—— AFFFH
“~—~ 2000H
RAM
8K
3FFFH

Hinh 3.5. Ban dé phan vang bd nhd

. Phét hién sy xu4t hién tin hiéu ALE va CSROM d€ tao tin hiéu
READY=0 bat CPU chd.

- Nhap cac tin hiéu dia chi (A0-->A15) tit h¢ vi xd 1y vao céng 379h
(LPT1) ctia may tinh dé chuong trinh hé théng doc va 4nh xa dén ving
RAM md phong.

- Dua d liéu ma chuong trinh h¢ thong xuét ra tit ving ving RAM
mb phdng sang BUS di lidu caa hé vi xi Iy,

- Nhan tin hidu cho phép CPU tré lai hoat ddng ctia chudng trinh hé
théng dé tao tin hidu READY=1cho CPU 8085.

S dd khéi cha CARD giao tiép, sd d6 nguyén 1y cia CARD duge thé
hién trén hinh 3.7.

Khéi cac IC3 (7418 00), IC 4 (741.873), 1C8 (4LS08) lam nhiém vu
sin sang bat cac tin hi¢u ALE=1, CSROM=0 dé tu ddng tao tin hidu
READY=0 lam ditng CPU v& nhan céc tin hidu Clear tif chudng trinh hé
théng dé tao READY=1 cho IC4 (74LS73). IC nay gdm hai triger flipflop
JK (IC 4/A va IC 4/B) véi cac chan J duge ndl véi +5V qua dién trd han
dong, cac chin K ndi dit. Céc cda ra /Q duge reset ¢ mitc 1(dudng) khi
chan Clear =0. Khi chan Clear & mic 1, triger s& doi khi ¢6 mgt suon
<ung xudng (chuyén tit mic 1 vé muc 0) dit vao chan CLK thi triger lat
trang thai va cda ra /Q lat sang mic 0. Khi chan Clear ¢ mic 0 thi tin
hiéu CLK khéng 6 tac dung gi cho viéc lat trang thél triger.
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DataRegister 378K

D7 Dé | D5 | D4 D3 | D2 | D1 Do

DO {Pin 2)
D1 (Pin 3) :
D2 (Pin 4)
D3 (Pin 5)
D4 {Pin 6)
D5 (Pin 7}
D6 (Pin 8}
D7 (Pin 9)

1||r1r||'wJ"rl

StatusRegister 379H

D7) D6 | D5 D4 | D3| D2 | D1 Do

Stat<D3(ERR Pin 15)
Stat<D4(SLC Pin 13)
Stat<D5(PE Pin 12)

Stat<D6 (ACK Pin 10)
OQ StavD7(BUSY Pin 11)

ControlRegister 37AH

D7, D6 D5 | D4 D3 D2

D1 | Do
L‘>c» Ctri/DO {Strobe Pin 1)
O————CHID T (A7 Pir 14)

Cirl>D2 (INIT 2in 16)
Ctrl/DO(SLCIN Pin 17)

¥

¥

o

Hinh 3.6. Phan bd cac Thanh ghi ¢8ng song song LPT1
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el |
DATA & CTRL multiplexed > ‘g; DO -D7 :> P
378H
(oum t—
» RSIN
————: > Ic2 | . HOLD
374
— » READY
CLEAR1 P3
IC4IA
179H < ADDR.S multiplexed CLK >
(IN) 1 IC3 1 Ics ||
7400 IC4/B 7408
CLK »
Q
=
CLEARZ2
{ALE
LA
4 AQ-A3 IC81 P2
37AN AQ-A7
(cuT) )
A IC6/2
\. Ad-AT
T j
e DB 25
LPT1 L,
< AB-ATT et IS~ |
. GLK IC1 AB-A15
CLKICH
IC5 _’I"ASS
| > Ic712
E— > S5 | < A12-A15
138 | [ N
PASS
" pass Cs
— ROM

Hinh 3.7. 8¢ d3 nguyén Iy cda card giao tiép
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IC3(74LS00
CSROM

NANDC} e,
IC4(74L873)

JKIFF IC 8(74LS08)

NAND el :
ALE {(- SN o anp | READY

JKIFF

......................................................... | CLK
Q

CLEAR1 CLEAR2

Hinh 3.8. Sa dd mach tao tin hiéu READY

IC3 (74L800) st dung hai mach cdng NAND @6 bit déng thdi 2 tin
hiéu ALE=1vd CSROM=0 d€ tao sudn xung xudng kich cho cac chan
CLK ctia IC 4. Biéu d thdi gian ciia tin higu ddu ra IC3 phu thudc vao
céc tin higu ALE va CSROM nhu sau: IC8(74L808) sit dung mét céng
AND véi dau ra cia né 1a tin hiéu READY =0 khi mét trong hai diu ra
/Q cia IC4 ¢ mic 0. READY =1 chi khi ¢& hai dau ra /Q cta IC 4 déu &
muc 1.

Viée st dung dong thoi hai tin hidu ALE va CSROM nhim ddm bao
tao tin hidu READY =0 ngay khi bat ddu mét chu ki may (giai doan T1)
va chu ky may d6 chi la chu ky CPU can truy sudt EPROM.

Hoat dong cla cac IC3, IC4 va IC8 nhu sau:Trude khi thuc hién qua
trinh mé phdng, chuong trinh hé théng cin tao ra cic tin hiéu Clearl,
Clear2 mite O dé reset IC 4 sao cho cac cla ra /Q dbng thdi 6 miic 1, do
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dé tin hiéu REAI.)Y tii sau mach AND (IC8; 741508} ¢6 muce 1 14 trany
thai sin sang dé CPU lam viée. Sau dé mdt trong hai tin hiéu CLAAlil
CLEARZ dude nédng lén muc 1. chang han CLEAR1=1. CLEAR2=0. 1C
4/A & trang thail san sang don doi Lac dong ctua ALE v CSROM i 103
dua sang, con [C 4/B s& khdng bi tac déng, Ca hai triger gilt trang that
Q=1 va READY=1(qua céng AND IC8).

ALE
/ \ .
CSROM
F Y
CLKIC4
F Y
\ / ot

Hinh 3.9. Biéu d6 thdi gian mach tao sudn xudng kich cho triger 1C4 tir
hai tin hiéu ALE va {CSROM,

Khi bét ddu mét chu ky may truy xusdt EPROM, chang han bt dau
reset CPU 80835, cic tin hidu ALE=1 va CSROM =0 tac dfng vao IC3 tao
ra sudn xung xuéng kich vao IC 4 lam cho IC 4/Alat trang thai /Q=0, IC
4/B khéng bi dnh hudng. Do d6 READY =0. Van trong thdi doan T1 clia
chu ky may d6 khi ALE chuyén xuéng mic 0 (con CSROM =0 sé& kéo dai
subt chu ky may) thi dau ra IC3 1at 1én mie 1 s&n sang dén dgi cho chu
ky may tiép theo, sudn lén cla xung nay khéng ¢é anh hudng gi dén céc
triger (IC 4/A. IC 4/B).

Chuvén sang thdi doan T2 ctia chu ky may d6, CPU nhan thiy ¢6
tin hiéu READY=0 va né tam dirng dé chueng trinh hé théng doc dia chi

va xudt ma 1énh hodc did léu tuong Gng cho né. Sau khi chudng trinh hé

PR
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thong lam xong viée trén, chucng trinh hé théng sé dua déng thoi hai tin
hiéu CLEAR1=0 va CLEAR2=1vé8i muc dich reset cho IC 4/A nhim dua
ra tin higu READY=1dé CPU bat diu trd lai 1am viée va dat cho 1¢ 4/B
vao trang thai chd tac dong cia ALE va CSROM (néu c6) cta chu ky
may tiép sau.

Ca nhu vy trong suét qua trinh thue hién mé phéng, TC 4/A va 1C
4/B luan phién ¢ trang thai dgi (Clear=1) va trang thai reset (Clear=0)
bing cach chugng trinh hé théng dua dong thdi cac tin hieu CLEAR1 va
CLEARZ dao mite vdi nhau. Ky thuat dao vai tro cia 1C 4/A va IC 4/B
nay la bién phap httu hig¢u dam bao cho 1C4 ludn sin sang dap Ung vdi
tac déng cua ALE =1 va CSROM=0.

Vi sao phai st dung ca hai tin hiéu ALE va CSROM dé tao ra tin
higu READY ma khong chi sit dung mét minh tin hidu CSROM. Ta da
thdy rang tin hiéu ALE=1 chi xuat hién ¢ thoi doan T1 diu chu ky mav,
con CSROM=0 duy tri trong sudt chu ky may CPU cAn truy xuit
EPROM. Néu chi st dung CRSOM (sutn xudng) dé kich hoat 1C4 tao ra
READY=0, thi ¢6 thé dén chu ky may ti€p sau CPU lai cAn truy xudt
EPROM, nhu vay tin hiéu CSROM khé ¢6 thé tao sudn xubng dé tiép tuc
kich hoat cho 1C4. Khi st dung két hgp ca hai tin hidu ALE va CSROM
théng qua IC3 thi ngay sau khi ALE chuyén v& mc 0 thi ¢ ddu vio CLK
cua IC4 duge néng 1én mic 1va 1G4 ludn sén sang dé tao READY=0 khi
can thiét.

IC1 ¢6 nhiém vy dua dit liéu (dit liéu nay duge 14y tir thanh ghi
378H/LPT1) duge chét ra kénh dit liéu (qua cac dau ra RDO-->RD7) dé
hé vi xt 1y s dung (ma 18 ra CPU cin doc né tit EPROM). IC nay chi
duge phép hoat déng (truyén 8 bit dit lidu tit ving DATBUFF sang hé vi
xtt 1y) khi chuong trinh hé théng doi hai. Con thi binh thuong cac chan
dd liéu ra cla né phai ¢ mitc trd khang cao &6 khong lam anh hudng dén
su lam viée ca hé vi xi ly. Didu @6 duge thyc hién bang cich dua miic 0
(cho phép) hoge mue 1 (¢cdm) vao chan /OE (pin 1) cta né.

IC2 duge dicu khién tir chuong trinh hé théng d€ 1am cac nhiém vu:

- Pua céc tin hiéu RESETIN (bit d0)va HOLD (bit d1) dudge chot ra
BUS diéu khién hé vi xtt 1y.

S KT e
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- Tao cace tin hiéu CLEAR1(bit d2) CLLEARZ2 (bit di3) luan phién o«
muc 1 va O trong qué trinh mé phong dé 104 thuong trge niam b o
tin hig¢u ALE va CSROM va khi dé6 1C4 €y déng rRal ra tin Lidw
READY=0C. Cang nho do chuong trinh hé théng 6 thé chu dong kiem
soatl viée phat ra tin higu READY=1 cho phép CPU trd Lai qua trinh tidp
tuc lam viée.

- Tae tin hiéu edm hodc cho phép [C1 hoat déng (bit d7}.

Cac tin hiéu trén cang duge 1Ay ti thanh ghi 378H/LPT L ndi vio cace
céng vao cua IC2. Viée st dung thanh ghi 378H multiflexer vita dim
nhiém xudt dt liéu cho hé vi xt Iy (qua 1C1) vua dam nhiém xuét ciae tin
hiéu diéu khién cho hé vi xt ly va cho ban than CARD gino tiép nhu
trén cho thdy rd hon ¥ nghia cia viée st dung cac IC1 va 1C2 la cac vi
mach chét (bang suon duong) 7418374 d61 véi yéu cAu bat bude cac tin
higu dau ra cua ching khéng bi anh hudng true 1iép dén nhau.

IC6 (74 LS 244) duge tich thanh hal phan: phan 1C8/1 ¢6 nhiém v
nhap 4 bit thip (A0-->A3) cua byte thap tit BUS dia ehi hé vi xii 1y vao
mdy tinh, phin IC6/2 ¢ nhiém vu nhap 4 bit cao (Ad--> A7) ctia byte
thap ti BUS dia chi v inay vnb.

IC7 (74L8S 244) cung duge tach thanh 2 phan: phin 1C7/1 ¢6 nhiém
vu nhép 4 bit thip cua byte cac (A8-->A11), ¢on phan IC7/2 lam nhiém
vu nhap 4 bit cac cla byte cao (A12-->A15).

Viéce tao cdc tin hidu xung chét cho cac IC1, IC2 (74LS 374) ciing do
phdn mé&m hé théng tao ra qua [C5(74LS 138).

IC5 thuc hién cac ménh 1énh tif phAn mém hé théng qua thanh ghi
diéu khién 37AH céng LPT1 cla may tinh dé tién hanh cic nhiém vu
nhu:

- Tao c4ce xung chdt (bang sudn dudng) vao cac chan clock (pin 11)
cho cac IC1, IC2 bing cach dua cac chan dé vé mie 0 sau d6 nang lén
miuc 1. Chan CS1 cta IC5 dude nd1 vdi chan clock ctia IC1, eon CS2 cla
IC5 duge néi v6i chan clock ctaa 1C2.

- Tao cac tin hidu md thong cie 1C6, IC7 dé nhap cac tin hidu dia chi

tir BUS dia chi hé vi x Iy vao may tinh bing cich 1an lust dua muic 0
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vao cac chan 1G (pin 1), 2G (pin 19) {ng vdi mdi IC can md dé chuong
trinh hé thong doc gia tri dia chi & nible tugng @ng. Chan 85 caa I1CH
ndl véi 1G eaa 1C6/1, chan CS6 ndi vl 2G cha TC6/2, chan ¢ =i ndi vt
1G cua IC7/1, chan C88 n6i vdi 2G cta 1C7/2.

[ BEGIN ]
l

+ Luu trir trang thai PC;
+ Khdi tao giao dién thao tac;
+Hién thi cac bude thyc hién

l

Xac lap trang thai ban ddu cho hé VXL va
CARD néi ghep

!

Chon c¢hé& dé {(MOD) thirc hién

!

F F F
MODE1: MODE2: MODE3: MODE4:
Diéu khién hé Xem néi dung file Nap file MONITOR Vé hé diéu hanh
vi XU ly MON!TOR vao DATABUFF

Hinh 3.10. Luu dd thuat toan chuong trinh hé théng

Céac chén CS83, CS4 cua ICH khéng stt dung.

Cac chin CS83, CS4 cua IC5 khéong sit dung.

IC5 lam viée theo nguyén tdc khi chudng trinh hé théng can kich
hoat IC nao trong s6 cac 1C1, IC2, IC6/1, IC6/2. IC7/1, IC7/2 thi dau ra
tuong (ing ctta né dude ha xudng mitc 0, sau dé tat ca cac dau ra CS caa

né déu ¢ mie 1. Do 1a nhd b cde chan El, E2 cia nd ndi vio chan
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CTRL/D3 eua thanh ghi 37AH(LPT1). Néu CTRL/D3=0 thi cho phép
kich hoat hay md thong cac IC néi trén. con khi CTRL/D3=1 thi tat ¢d
cde dau ra C8 cua IC5 déu ¢ mice 1. Luu y rang tin hiéu CTRI/D3S duge
duo so vl bit d3 cua thanh ghi 37AH.

v

Bat dau MODE3:Load New_file

Vé He
Diéu Hanh

&
E
|

3 Enter
Cac hudng dan
Goi thi tyc nap File

h

. :2p tén File tir ban phim

ESC

) Co 16i

< WM& File : ¢6 161 ? >
\

¥

¥

Boc kich
thudc:FiIe_size>48kb?/

L
Nap File vao DATABUFF:
C6 16i nap FILE khéng?

h 4

+ Ting bién Load_FILE_Times bao
réng di ¢é 1 file trong DATABUFF

+ Luu tén File d32 nap vao bién
mang FILE_NAME

Hinh 3.11. Luu d3 thuat todn MODE3; Load_New_File
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Théng bao phai
nap file >
MONITOR

ALE va
CSROM?

v
Xoa dém BF

|
h 4

N RESET VXL
o

Chon lai
MODE

Boc CSROM |

e e e e

|
»  Dimg hé& VXL
|

Doc dia chi | M3 IC1

lg—| ChohdVxL 4_i L&y I8nh tir

iam viéc DataBuff

Hinh 3.12. Luu d56 thudt toan MODE1

Tin hiéu CSROM =0 ngoai vai tré giip cho CARD giao tié€p ty dong
tac tin hig¢u READY=0 nhu da ndl 6 trén, con duge chudng trink hé
théng true ticp doc vao qua dudng tin hidu STAT<D3 (bit d3 cua thanh
ghi 379H) lam co sd dé chuong trinh hé théng thuc hién cac thao tac cin

thiét trong qua trinh mé phong.
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_
/ ba

i No
a nap
™ file?

Théng bdo phai

A

nap file
MONITOR
Yeas >
b
o . : Cuon lai
Hién thi 16 byte i MODE
cua DataBuf |
h
Kiém tra BF
i
: Yes
Na
1 Arrow Page Page
—,
Down ? Up 7 Down ? |
I
A h h 4 ¥ , ‘
Dich lén Dich xudng Dich lén Dich xuéng L |
tirng doéng tirng déng 16 dong 16 dong ‘ ‘
' i
- h 3 _ h " *

3.4. CHUONG TRINH HE THONG

Vdi phin edng da duge to chide nhu § mue trén, 1

Hinh 3.13. Luu dé thuat toan MODEZ2

Ha o6 day da cac

tham s& hé théng dé xay dung phan mém diéu khién cho hé giao tiép

nay.

3.4.1. lwu d6 thuat toan cua chuong trinh hé théng

Thuat toan diéu khién hé vi xt Iy néi ghép duge bit dau Ll vide khdi

tao giao dién thao tac. Mot clia sO vdi cac thue don duge hién thi ra cho
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phép dua tiep cace didu kién diéu khién nhu MODE lam viée, file can
chay, cac cd ciu théng bao 161...Trong PC sé chiia cac chudng trinh didu
khién cho hé vi xi 1y chuyén dung dude ndi véi né. Cac chuong trinh con
nay c6 thé 1a doe 1ap ctng cd thé 1a moét tap hop cic unit khac nhau cing
nhiém vu diéu khién hé vi xit Iy theo chie nang phic tap nao dé (hinh
3.10).

Trong cac MODE. thi MODES3 1a MODE nap file Monitor vio buffer
dianh cho ROM m6 phéng cua hé vi xt 1y 1a rat quan trong. Luu dé hinh
3.11 sé trinh bay thuat todn didu khién nay. Tiép theo 1a luu dé cho
MODE2 (hinh 3.13) 1a MODE cho phép ki€m tra chinh chudng trinh ¢b
trong ROM mé phong trude khi dua ra diéu khién hé vi xtt Iy ngoai vi.
Cudi cing la luu dé cho MODEL (hinh 3.12) 1a MODE cho phép diéu
khién hé vi xu ly t may tinh théng qua chuong trinh chida trong ROM
md phong.

3.4,2. chuong trinh hé théng

Chuong trinh hé théng duge xay dyng trén ngon ngii ASSEMBLY
d¢ dam bao tée do Lim viée 181 da. Dudi day la chuong trinh ngudn cla
phin mém didu khién nay.

.model small

. code

;Cac MACRCO cdn thidt dugc xay dung & phén diu chuwong trinh:
IF1 ; chi duyét mét lan

@write_str MACRO row?,col?,attrib?,string?

LOCAL lap,msg,overmsg

push AX

push BX

push DX

push SI

push ES

mov AX,0B800h
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mov
lea
mov

mowv

Es,AX

5I,msg

BX, (160*row?+2*col?)
PH,attrib?

Loopl:

nov
mowv
add
inc
cmp
Jne
pop
pop
pop
pop
peop
Jmp

msg

DL,byte ptr [8I]
word ptr ES: [BX],DX
BX,2

ST

byte ptr [SI],'§’
Loopl

ES

51

DX

BX

AX

OVEermsg

db string?,'$’

overmsg:

ENDM

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

fclose

MACRO the file?

idéng mt tép tin cé thé file la the

;cd nhd thi&t 1l3p néu cé 1éi

IFNB <the file?>

mowv

BX,the file?

ENDIF

mov

int

AH, 3Eh
21h

ENDM

ALEALESEEELALESEREESEREREREESERLESEESEREELE RS
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@mak buf MACRQ ten?,dc_wai?

ten? db do_dai? ;88 t8i da cac ki ty
db ? ;88 ki tu thue nhap
db do_dai? dup{?) ;viang dém

db cr ;ki ty vé dau déng
ENDM

;*************************************************
fopen MACRO ccn_tro?,den_dau?

;m& mdt file trén dia chi dé€ doc (read only)
jcon_tro?:tréd dén dau dudng tén (cs 0 o cudi)

;néu cé mad 16i thi nhay dén dia chi dén dau? (néu cé)
;BX chira thé file hodc mid 18i

;cd nhd thidt lap néu cé 16i

push DX
mov DX,con_tro? ;DS:DX trd téi diu dwdng tén File dé

;s dung ham m& file 3Dh

mov AL,0 ;Al=0 chi doc,khéng dwgc ghi, Al=l:chi ghi
;al=2 vira doc vua ghi

mov AH,3Dh ;ham 3Dh m& file, két qua:AX chita thé file

int 21h

mov BX,AX ;phdi chuyén thé file vao BX

pop DX

IFNB <den_dau?> ;néu c¢é tham s& thw hai, néu khéng thi bo

jc den_dau? ;néu cd 18i thi cd CY =1

ENDIF

ENDM

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

@read_bf MACRC dia chi?
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;doc tw ban phim vaoc mét vung dém cé dia chi DS:dia_chi
;clu phap: @read bf <ocffset vung dem>

push DX

mov DX,dia_chi?

mov AR, OAh

int 21h

pop DX

ENDM
;******************************************************
@D_read MACRO the file?,con_tro?
;doc tir dia vdi the file di dugc gan trudc (bdng Gopen)
;con_tro? trd dén vung dém.
;CX chia s& byte cin doc vao,
;trude khi goi can dit gia tri cho CX.
;ed nhd thidt lap néu co Ldi.

push DX

mov DX,con_tro? ; DS:DX trdé téi vung dém RAM, noi
; chia file

IFNB <the_file?> ; duyét tham s3 thé file

mov BX,the file? ; thé file phai dat trong BX

ENDIF ; k&t thuc duyét tham sd thé file

mov AH,3Fh ; khdi déng ham doc file tir dia vao RAM
int 21h

pocp DX

ENDM

;******t***********************************
@restore reg MACRO regs?

IRP D,<regs?> ; Macro lap IRP Indefinite repeat

; {(lap khéng xac dinh)
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POFP D
ENDM ; 1lénh k&t thac cva macro lip IRP
ENDM ; lénh k&t thic cia macro @restore_rex

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

@save_reg MACRO regs?
IRP D,<regs?> ; Macro lap IRP Indefinitwe repeat
; (lap khéng xac dinh)
PUSH D
ENDM ; lénh két thuc cia macro ldp IRP
ENDM

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

@go_dos MACRO
mov AH,4Ch ; ham k&t thic, quay lai trao quyén diéu
; khién cho DOS
int 2ih
ENDM

AR A RS SR A E LSS EE LR LSRR ET LS LR SR T R R

ENDIF ; k@t thic khai bao cae Macro
CHEBHARRERH A G HRUHH AR R AR R SRR E BB RSB
;Pinh nghia cac hang ki ty GRAPHIC dé vé khung

VER_BAR EQU O0BAh ; (186d)= thanh ding

HOR BAR EQU 0CDh ; (205d)= thanh ngang
UPPER _LEFT EQU 0C%h ; (201d)= khép gobc
UPPER_RIGHT EQU O0BBh ; (187d)= khép géc

LOWER LEFT EQU {C8h ; {200d)= khép gbéc
LOWER_RIGHT EQU OBCh ;{188d)= khép géc

TOP_T BAR EQU QCBh ;{203d})= thanh chit T xudi
BOT_T BAR EQU O0Cah ; {202d)= thanh chit T ngugc
LEFT_T BAR EQU 0CCh  ;(204d)=

RIGHT T_BAR EQU 0BSh ; (185d)=

D R Tt B S O S T T O W ST
er EQU 13 ; vé dau déng
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1t EQU 10 ; xudng déng

ascp EQU 27 ; md phim ESCAPK

blank EQU 32 : mad khoang tréng

HOLD EQU 12h ; 0001 0010; md treo CPU 85
CHEHHHHARRHE ARG E R AR R R R AR R A SRR E R RR B R RS
CODE  SEGMENT ; m¢ mang m& lé&ph

assume CS:CCODE,DS:CODE

org 100h
START:
jmp OVER
CRAURHERREHH RS HHR RSB AR AR R BRI R R U RA RIS
—————- T8 chitc cac bi&n bd nhé--------- ————
handle dw 7 ;Thé file
file size dw ? ;kich thudc file
first left dw ? ;luu vi tri bat ddu mdt dong cira sé

current_page db ? ;Trang hién th&i cla man hinh
cursor_x db ? ;cdt hién thdi cda con tréd
cursor_y db ? ;dong hién théi cua con trd
file name db 45 dup(?)

load file times db 0 ;luu s& lan file vao datbuff

ADDROM dw ? ;dia chi ngdn nh& ROM cla hé VXL
CHEHHRRAHHESRABUARARRBRARAGRRIHR ARG
OVER:

call HIDE_CURSOR
call Clear SCR
call clrmainwd
call VE_KHUNG
call gat_current page
@write_str 6,10,1Eh, 'EPROM SIMULATOR PROGRAM'
@write_str 8,10,3EhL, 'Availble for 8_bit microprocessor system’

@write_str 9,10,3Eh, 'With up to 4B KB EPROM capacity built_in'’
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@write_str 19,10,97h, 'Press any key to continue !
call pause
CHRRRBERERBRE AR R AR R B SR BB R LGRS
(thye hidn cac thao tac cdn thidt ban diu
CRUBHEAHESRERFASBERR RS RUAH BB RS
call clrmainwd
call LOAD_VNFQONT
call VE KHUNG
Gwrite str 8,10,4Eh, 'Khdi déng CARD giao tiép'
@write str 19,10,9Eh,'dn phim bat ky dé tiép tuc’
call pause
;Treo hé VXL bang tin hiéu Hold
mov DX, 378h
mov AL, HOLD
out DX,AL
call clock _IC2
call clrmainwd
call VE_KHUNG
@write_str 8,10,4Eh,'Kh&i déng hé VXL’
@write_str 19,10,9Eh,','4n phim bit ky dé tiép tuc’
call pause
SHRHASRHBARARBHRBUR R HRRH YRR
/Lya chon va thuc hién theo MENU
CHURRBHRBRESRBAERABURRABERAE R B
SELECT_MODE:
call clrmainwd
call VE_KHUNG
call MENU
cmp cl,'Q’ ;Theat?
je FOR_EXIT
cmp cl,'l’
je FOR_MODE1
cmp cl,’2'
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"2 FOR_MODE2
- cl,'3!
2 FOR_MODE3
p SELECT MODE
FOR_MODE1 :
jmp MODEL
FOR_MODEZ:
Jmp MODE?2
FOR_MODE3:
jmp MODE3
FOR_EXIT:
jmp THOAT
FHERSHRHASRHAS R SRR AR AR SRR R
;BAt diu MODEl: Piéu khién H& VXL
HABHBRABBRABBRUBBHURGHRIHRBR AR RURHEER S
MODELl: ; DO=/resetCPUB5, Dl=Hold, D2=/CLKl, D3=/CLK2,
; D4=/OE cho ICl-céng chuyén mad monitor cho VXL
call clrmainwd; xéa man hinh hién thi
call VE_KHUNG
cmp load file times,OCh ;kiém tra xem file MONITOR da
; cé chua
je WARNING1; néu =0 thi thoit dé€ nap file vao
jmp ContinueMODEL;
WARNING] :
@write_str 8,10,1Eh,'Phidi t3di File vao DATBUFF'
@write_str 9,10, 1Eh,'trudc khi mé phéng ROM '
@write str 19,10,1Eh, '&n phim b4t ky d& vé MENU chinh'
@write_str 20,10,1Eh,'va tdi File cin thiét'
call pause
jmp EXIT_MODE1
CentinueMODEL: ;
mov DX, 37&h
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mov AL, HOLD ; hold=0001 0010

xor AL,04h ; dado bit D2Z=clearl, AL=> 0001 0110
out DX, AL

call clock_IC2 ; xudt ra thanh ghi lénh IC.

@write str 8,10,1Eh,' MODE 1d3 dude chon'
@write_str 8,40,9Eh,'dang mé phéng EFROM'
@wr.'e_str 13,15,1Eh, 'ADDR DATA'

@write_str 19,10,1Eh, 'a4n phim bat ky dé trd vé MENU'
call clear kbd:xdéa ving dém ban phim

mov ADDROM, 0000h ; gan dia chi khdi diu 0 vao bién

xor AL,02h; dao bit dl=hold, AL= 0001 0100 —-hold=>0
out DX,AL

call clock IC2 ; hé VXL chudn bi hoat déng
call DELAY
xor AL,0lh ;ddo bit dO=RIN=1-thuy déng, AL=0001 0101
ocut DX,AL
call cleck_IC2 ; bdy gid ReSetlIn=1,
;sau khi reset, IC8 tu déng bat ALE tac READY=0
PERFORM:
Push AX ; cdt AL= 0001 0101 vao STACK

mov DX, 37%h
in AL,DX ; kiém tra cé tin hidu CSROM =0 (chan STAT<D3)
and AL, 08h ; 0000 1000;bit D3=CSROM duoc nhén bidt,
; néu bang 0,->AL=0 -> cé CSROM va ZF=1

jz CONTINUE PERFORM ;cb, tidp tuc

;ddo bit D3 d€ IC82 biAt ALE k& tiép.

:ddo bit D2 glear IC81 phat ra READY=1,

;8085 tiép tuc lam viéc.
mov DX, 378h
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Xor AL,0Ch;0000 1100 + AL= 0001 1001
out DX,AL
call clock_IC2
jmp PERFORM
CONT INUE_PERFORM:
;cé tin higu CSROM, vay doc dia chi
;kiém tra trong qua trinh, ban phim cé phim nao bi &n>»
mov AH,Q01h
int 16h ; ban phim cé bi tac déng?
jnz EXIT_MODEL ; co, théat!
; ban phim khéng bi téc ddng,vay thi tiép tuc!
@Bwrite_str 15,15,1Eh,' IN '
call readADRR ;doc dia chi ROM ra BX
pop AX ;18y lai gia tri AL= 0001 0101
/ENABLE ICl d& dwa md monitor cho VXL
mov DX, 378h
xor AL,10h ;AL=0000 0101 bit d4=/OE cua ICl=0 l& tich cuc
out DX, AL
call clock_ IC2
push AX ; cdt AL=0000 0101 vac stack
; ®udt di liéu ra Data BUS
mov AL, [offset datbuff+BX] ; anh xa vao datbuff
; dé 18y byte lénh monitor
out DX, AL ; ddu ra céng 378h cé di liéu
call clock_ICi; chét Data BUS -ddu ra ICl co dit liéu
call pause ; tam dung dé kiém tra BUS d¥ liéu;

;cho hé tiép tuc lam viéc

pPop AX ; 1dy lai AL=0000 0101 tir stack
xor AL,1Ch ; bay gid AL= 0001 1001
cut DX,AL

call clock_ IC2
jmp PERFORM ;lap lai gqua trinh
EXIT MODEL:

- KT in
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;hold
mov BX,378h
mov AL, HOLD
out DX, AL
call clock_IC2
jmp SELECT_MODE
CHESRRERHEHRAHAR AR B R R R R
;Bat ddu MODE2:Xem ndi dung chuong trinh
CRPHEHRHHRABHERARRBHB R HA R AR BB EH SRR
MODE2 :
call clrmainwd
call VE KHUNG MODE2
cmp lead file times,00h
je WARNING2
jmp TIEP_MODE2
WARNINGZ:
@write_str 8,10,1Eh, 'C4n tdi file vao DATBUFF'
Qwrite str 9,10,1Eh,'trudc khi xem nd cia né’
@write str 19,10,1Eh, 'dn fim b&t ky dé vé MENU'
@write_str 20,10,1Eh, 'va tdi File cin thidt'
call pausa
jmp EXIT MODE2
TIEP MODEZ2:
@write str 4,10,1Eh,' MODE 2 di chon '
@write_str 6,10,1Eh, 'Xem ndéi dung file trong DATBUFF'
;in dong thong bao ten file
@write str 8,10,1Eh,'Tén file dang nap trong DATBUFF:'
push BX
push DX
push SI
lea SI,file_name
mov BX, (160*9+2+10)
mov DH,lEh

PO- KL rds
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call DSP_STR

pep SI

pop DX

pep BX

@write_str 10,10,1Eh, 'Kich thudc:'

mov DX,0R19h:;dong 10 cot 25

call GOTO_XY

mov AX, [file size]

call out dec;in ra kich thudc file

@write_str 10,35,1Eh, 'Bytes’

@write str 12,6,1Eh, 'Tuong Ung dia chi ROM (hex} tw 0000 dén’

;chuyén con tré man hinh vé cudi déng théng bao trén

mov DH,12

mov DL,47

call GOTO_XY

mov BX, [file size]

dec BX

mov AL,BH

call WRITE HEX

mov AL,BL

call WRITE_HEX

@write_str 19,5,1Eh, 'D-ng
[Up*ﬁrrow],[Down_Arrow](chuyén tung doéng)'’

@write str 20,5,1Eh, 'hodc [Pg_Up],[Pg_Down](chuyén 16
dong) dé€ xem’

@write_str 21,5,1Eh,'an [ESC] trd vé MENU'

RRHASRGH R B HAABABHE AR FAB RS SR SR G R4

;in ra cita s8 con ndi dung cta datbuff;

;tré boi BX va SI

;dich chuyén ving xem bang cac phim mii tén,PGUp, PgDOWN,

call CLR_WD

mov DH, 4

mov DL, 6l
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mov BX,O0h

lea SI,datbuff
call SHOW_CONTENT
LAP_TEST:

mov AH,O0h; ham s& 0 cda ngdt 16h
int 16h

emp AL,27; c6 phai phim thoat ESC khdng?
je EXIT TEST

cmp AH,72

je SCROLL UP

cmp AH,80

je SCROLL DOWN
cmp AH,73

je PAGE UP

cmp AH,81

je PAGE DOWN

jmp LAP_TEST
EXIT_TEST:

jmp EXIT_MODE2
SCROLL_UP:

cmp BX,1

jae TIEP UP

jmp LAP TEST
SCROLL_DOWN:

add BX,16

cmp BX, [file size]
jb TIEP_DOWN

sub BX,1l6

jmp LAP_TEST
PAGE_UP:

cmp BX, 16

ja TIEPPGUP

jmp LAP_TEST



PAGE_DOWN;
add BX,lé

cmp BX, [file size]
jb TIEPPGDOWN
sub BX,16

jmp LAP_TEST
TIEP UP:

dec BX

dec SI

jmp TIEP_TUC
TIEP_DOWN:

sub BX,16

ine BX

ren BT

5my- DIEP TUC

TIEPPGUP:

sub BX,1lé6

sub S5I,16

jmp TIEP_TUC

TIEPPGDOWN:

add SI,lé6

TIEP_TUC:

call CLR_WD

call SHOW_CONTENT

jmp LAP_TEST

EXIT_MODE2:

jmp SELECT_MODE
CHERBHEREHERAHF R I RH AR AR AR RSB H R R B R T B
;Bit ddu MODE3:Nap file Moniter vac vung démDatBuff
JHERHHHHHHBHSRHHAHRRERHHR G HRAH AR R AU R RS
MODE3:

call clrmainwd

call VE_KHUNG
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@write_str 4,10,1Eh, " MCDE 3 d& chon '
call LOAD NEW_FILE
jmp SELECT MODE
THOAT :
call SHOW_CURSOR
call LOAD ROM_FONT
call Clear SCR
@go_dos
;***i‘*******t**********************
;Phan ch@ra cac tht tuc
;'k*********************************
MENU PROC
@save_reg <AX,BX,LX,ES,SI>
fwrite_str 4,28,1Eh, 'Thyc hién chuong trinh'
HTO:
@write_str 8,10,1Eh, '1-M& phdong EPROM. ..
@write str 10,10,1Eh, '2-Xem néi dung file nap trong DATBUFF'
@write_str 12,10,1Eh,'3-Nap file vao DATBUFF'
Gwrite_str 14,10,7Ch,’'4-vé DOS'
mov cl,'0';trang thai trd vé DOS
Gwrite_str 19,10,1Eh, 'Dung cac phim sé- [11,[2],[31,{4]"
@write_str 20,10,1Eh, 'Hodc [Up-Arrow], [Down-Arrow} da chon'
@write_str 21,10,1Eh,'&n [ENTER] d€ thuwc hién'
jmp LAP MENU
HT1:
write_str 8,10,7Ch, '1-M& phdng EPROM. ..’

’
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@write_str 16,10,1Eh, '2-Xem ndi dung file trong LaskUEE"
Gwrite str 12,10,1Eh, '3-Nap file wvac DATBUFFE'
@write str 14,10,1Eh, '4-Vé DCS'
mov ¢l,'1'; d8i thyc hién menul
jmp LAP_MENU
HTZ:
@write str 8,10,1Eh,’'1- MG phdng EPROM. ..

@write str 10,10,7Ch,'2- Xem néi dung file trong DATBUFE’

Bwrite str 12,10,1Eh, '3- Nap file vao DATBUFE’
@write_str 14,10,1Eh, '4- V& DOS'

mov ¢cl,'2'

jmp LAP MENU

RT3:
@write str 8,10,1Eh,'1- M& phéng EPROM. . .-
@write str 10,10,1Eh, '2-Xem ndi dung file trong DATBUFF'
@write str 12,10,7Ch, '3-Nap file vao DATBUFF’
@write str 14,10,1Eh,'4- V& DOS'

mov c<l,'3"’

jmp LAP_MENU

’
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moev ah,Q

int 16h; ngit ban phim cho nhdp ki tu chon menu
cmp al,l13;ENTER?

je SELECT

cmp AL, 'l';An phim <1>7?
Je EL1

cmp AL, '27 ;Phim <2> 7

je HLZ2

cmp AL, '3';phim <3> ?

je HL3

cmp AL, '4';phim <4> ?

je HLQ

or al,al; Phim chuc nang?
jne LAP MENU:khéng phai
cmp ah,72

Je UP

cmp ah,B80

je DOWN

jmp LAP MENU

:

Up:

cemp cl,'D’
je HL3
cmp el,'3"
ja HL2
cmp c¢l, 2
je HL1
cmp €1,'1!

je HLO
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DOWN :
emp cl,'1l’
je HL2Z2
cmp cl,’'2'
je HL3
cmp cl, '3
je HLO
cmp cl,'Q’
je HL1
HLO:

jmp HTO
HL1:

jmp HT1
HL2:

jmp HT2
HL3:

jmp HT3
SELECT:

@restore_reg < SI,ES,DX,BX,AX>
ret
MENU ENDP;
CHARBRHERHERREHHREARUSRARARRY
LOAD NEW FILE PROC; nap file Moniter .
@save_reg <AX,BX,CX,DX,SI,DI>
LOAD_FILE:
@write_str 8,10,1Eh,'Tai FILE vao DATBUFF'
Gwrite_str 18,6,1Eh, 'Tén file ([driver:\][path\]
<file name>) :'
call SHOW_CURSCR ;dit lai con tré dudi déng
;théng bao dé nhip tén fila
mov DX,1306h ;tai toa dé dong 19 cbét €
call GOTO XY
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;Bay gid& lay duadng tén file Moniten
;SI sé& trd dén dau dudng tén néu khdrar o A%
call get_pathl ;ra: SI trd den dau dudng tén
;DI trd dén cudi dudng tén
call HIDE CURSOR
@open SI ; m& file nay bing Macro QROPEN
je ERR_OPEN_FILE ;néu cé 18i m& file thi chuyén téi

;nhan xi 1y

jmp NO_ERR ;néu khdng 16i thi tiép
ERR_ OPEN _FILE:

call clrmainwd ; x0a man hinh

call VE_KHUNG : vé lai khung

@write_str 19,10,97h, 'Khéng tim thdy hodc khéng mé duge file'
@write_str 20,10,1Eh, '&n [ENTER] d€ tidp tuc hay [ESC] vé MENU'

READ KBD: ; hdi ban phim bing

mov AH,08h ; ham 8 (doc khéng Tab)

int 21h

cmp AL, 27 ;la phim ESC?

Je NO_LOAD AGAIN ; dang, khéng nap nita ma phai thoat ra
cmp AL,cr ; 1la phim ENTER?

je LOAD AGAINl ; ding, nap file

Jmp READ _KBD
NC_ERR:
jmp NO_ERR1
NO_LOAD AGAIN:
call clrmainwd
call VE_KHUNG
jmp EXIT_ LOAD2
LOAD_AGAINI:
call clrmainwd
call VE_KHUNG
Jmp LOAD FILE ;nap lai tén file cho dung
NO_ERRL: ;bdy gid BX dang chua thé file
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Ham 42h dich chuyén con tré file téi vi tri méi (CX:DX) byte
tinh ti vi tri chi;dinh trong AL: (AL) =0 (dau file, (AL)=l(vi
tri hién hanh, (AL)=2(cudi file.; (DX:AX) chita s3 byte tinh tir
diu file. Vi vay néu(AL)=2 thi (DX:AX) chtra;kich thudc file.
mov [hanrdle], BX ;luu thé file vao bién handle
xor dx,dx ;{CX:DX) chira s& buoe cidn chuyén
XOTr CX,CX ; hién tai s8 budc=(CX:DX) =0
mov ah,42h
mov al,02h ;trd tdi cudi file
int 21h ; bay gid (DX:AX) dang chira kich thudc file
mov [file_size] ,AX ;luu kich thuwéc file vao bi&n file_size
call clrmainwd
call VE_KHUNG
@write_str 10,10,1Eh, 'Kich thuéc file viua md la:'
;dich chuyén con tro man hinh vé
;cudi déng théng bac trén (27 ki ty)
mov DX,0A28h; déng 10 cdét 40
call GOTO_XY
mov AX, [file_size]
call out_dec ;in ra kich thwde file
@write_str 10,50,1Eh, 'Bytes'
cmp AX,48*1024 ;kich thuée file «.: =48 KB?
ja WARNING3
jmp READ_FILE
WARNING3:
Gwrite_str 14,10,9Eh, 'File qua 1&n khéng tai vao DATBUFF !’
@write_str 19,10,1Eh,’ t3di file kich thudc <= 48 KB’
@write str 21,10,1Eh, 'dn phim bat ky trd vé MENU'
call pause
fclose [handle]
jmp EXIT_LOAD2
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READ FILE:

Xor
ROXr
mov
mov
mowv
int

mowv

dx,dx

cx,cx

B¥X, [handle]

ah,42h

al,00h

21h;chuyén con trd file vé ddu file chudn bi doc vao

CX, [file_size] ;s& luong byte cin doc

@d_read [handle] , <offset datbuff>

;dung MACRO nay dé€ doc File

jc FOR_ER

@write_str 19,10,9Eh, 'dn phim batt ky dé tiép tuc'

call pause

jmp

CONTINUE LOAD

FOR_ER:

jmp ER

CONTINUE _LOAD:

call clrmainwd

call VE_KHUNG

@write str 10,10,1Eh,'FILE dd dugc tai vao DATBUFF'
@close [handle]

jmp EXIT_LOAD
ER:

call clrmainwd

call VE_KHUNG

@write_str 19,10,9Eh, 'Error, khéng tdi dugc file vao datbuff’

@write_str 21,10,1Eh, 'an phim bit ky v& MENU'

@close [handle]

jmp EXIT LOAD2
EXIT_LOAD:

call get_filename str

inc load file_times

@write_str 20,10,9Eh,''dn phim bdt ky vé MENU'
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call pause
EXIT_LOAD2:
frestore_ reg <DI,SI,DX,CX,BX,AX>
ret
LOAD NEW FILE ENDP
JHARHHARSAHEAHAH IR
DSP_STR PROC
;Thd tuc hién thi mét chudi ky tw
;bdng truy nhap tryc tiép bé nhéo man hinh
;Vao:
:Chudi hién thi:si=offset chudi
:chudi can phai k&t thuc bang '$'
;Thude tinh cta chudi:dh
;(dl=[si])
;Vi tri hién thi: bx
@save_reg < AX,ES>
mov ax,0b800h
mov es,ax
LAPS:
mov dl,byte ptr [si]
mov word ptr ES: [bx],dx
add bx,2
inc si
cmp byte ptr [si],'$'
jne LAPS
@raestore reg <ES,AX>
RET
DSP_STR ENDP
CREHERBRAARRBAABRHIRAGHFRESHERRARY
DISP_CHAR PROC
;Thu tue in mét ki tu ra man hinh béng cach truy nhép truc
;tidép bdé nh& man hinh.

;vac:BX:vi tri trén man hinh:
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;BX=(160*dong}+ (cot*2) (dong=0-24, cot=0-79)
;DL:Ma ASCII cua ki tu
;PH:thube tinh ki tu,
. veg < AX,ES>
mow ¥, 0BROTHh
mov B%,AX
moy word ptr ES: [BX],DX
Erasiore reg <ES, AX>
reL
DISP_CHAR ENDP
FHUHBREHRBHHHBARERY
VE_KHUNG PROC
;thi tuc vé mét khung chi¥ nhit trén man hinh
;ding céc ki ty graphic
;su dung DISP CHAR.
@save_reg < AX,BX,CX,DX >
mov DH, (16*1+14) ; thude tinh chi vang nén xanh
mov DL,UPPER_LEFT
mov BX, (160%]+3*%2} ;déng 1,cdt 3
call DISP_CHAR
add BX,2 ;vi tri sau
mov CX,70
VE_HOR_BARI1:
mov DL,HOR_BAR
call DISP_CHAR
add BX,2 ; Vi tri tiép sau
loop VE_HOR_BAR1
mov DL,UPPER_RIGHT
call DISP_CHAR
deng =2
mov DL,VER BAR
mov CX,20
mov BX, (160*dong+3*2)
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VE_VER_BARI:
call DISP CHAR
adgd BX,160
loop VE_VER_BARI
mov CX,20
mov BX, (160*dong+74+*2)
VE_VER_BAR2:
call DISP_CHAR
add BX,160
loop VE_VER_BARZ
mov DL,LOWER LEFT
mov BX, (160%22+3%2) ;dong 22, cdét 3
call DISP_CHAR
add BX,2; vi tri sau
mov CX,7C
VE_HOR_BAR2:
mov DL, HOR_BAR
call DISP_CHAR
add BX,2 ; vi tri tiép sau
loop VE_HOR BAR2
mov DL, LCWER_RIGHT
call DISP_CHAR
;vé ky tu LEFT_T_BAR {(ddong 17 cbét 3}
mov DL,LEFT_T BAR
mov BX, (160*17+3*2)
call DISP_CHAR
mov DL,HCR BAR
mov CX,70
mov BX, (160*17+4*2)
VE_HOR_BAR3:
call DISP_ CHAR
add BX,2
loop VE_HOR _BAR3
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; vé& ky ty RIGHT T_BAR (dong 17 cdt 74)
mov DL,RIGHT_T_ BAR
mov BX, (160*17+2%74)
call DISP_CHAR
@restore reg <DX,CX,BX,AX>
ret
VE_KHZUNG ENDP
CREBAARABARSHARBE Y
VE_KHUNG MODE2 PROC
; thl tuc vé mét khung ch¥ nhit trén man hinh cho MODE 2
;dung cac ki ty graphic
;57 dung DISP_CHAR
@save_reg < AX,BX,CX,DX,SI >
mov DH, (16*1+14) ; thudc tinh c¢h¥ vang nén xanh
;vé gde trai:
mov DL, UPPER_LEFT
mov BX, (160*1+3*2) ;déng 1, cét 3
call DISP_CHAR
;vé dudng ngang trén cung: (dong 1,cdt 4->73)

add BX,2 ;vi tri sau UPPER_LEFT
mov CX,70 ;dich chuyén 70 ki tu

VE_HOR_BAR21:

mov DL,HOR_BAR

call DISP_CHAR

add BX,2 ; vi tri tiép sau
loop VE_HOR_BARZ2]

;vé@ goc phai: (toa do 1,74)

mov DL,UPPER RIGHT

call DISP_CHAR

dong =2

;vé duong dimg bén trai:(déng 2->22,cét 3)
mov DL,VER BAR

mov CX,20 ;dich chuyén 20 déng
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mov BX, (160*dong+3+2)
VE_VER_BAR21:

call DISP CHAR

add BX, 160

loop VE VER_BAR21

; vé thanh ding bén trai: (ddng 2->22, cét 74)
mov CX,20 ; dich chuyén 20 déng
mov BX, (LE0*dong+74*2)

VE_VER BAR22:

call DISP_CHAR

add BX, 160

loop VE_VER_BAR22

; vé géc dudi bén trai

mov DL, LOWER_LEFT

mov BX, (160*22+3*2) ;ddng 22,e¢dt 3
call DISP_CHAR

; vé& dudng ngang bén dudi

add BX,2;vi tri sau LOWER_LEFT
mov CX,70

VE_HOR_BAR22:

mov DL,HOR_BAR

call DISP_CHAR

add BX,2;vi tri tiép sau

loop VE_HCR_BARR22

; vé gbée dudi bén phai: (22,74)
mev DL, LOCWER_RIGHT

call DISP_CHAR

;vé thanh LEFT_T BAR (déng 17 cét 3)
mov DL,LEFT T BAR

mov BX, {(160%174+3%2)

call DISP_CHAR

; v& dudng ngang & gitta (déng 17)
mov DL,HOR_BAR

H-KTTLT
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mov CX,56

nov BXY . {160%1744%2)

VE_HOR_BAR23:

call DISP_CHAR

add BX,2

locop VE_HOR BARZ23

;vé thanh TOP T BAR: (déng 1, cét 59)

mov BX, (160%1+2%59)

mov DL, TOP_T_BAR

call DISP_CHAR

;vé thanh dong giita (cdt 59)

mov DL,VER_BAR

mov CX,20;dich chuyén 20 déng

mov BX, (160*dong+2+59)

VE_VER BAR23:

call DISP_CHAR

add BX, 160

loop VE_VER_BAR23

;vé@ thanh BOT T BAR: (déng 21, c6t 53)

mov DL,BOT_ T BAR

call DISP CHAR

;vé thanh RIGHT T BAR (déng 17, cét 59)

mov DL, RIGHT T_BAR

mov BX, (160*17+2*59}

call DISP CHAR

:hién thi cac tiéu dé trong cira 83 ndi dung file

@write_str 2,61,0Ch, 'ADDR'

@write str 2,68,0Ch, 'DATA'

;vé dudng ngang dudi tidu dé clta s8 ndi dung file
vé thanh LEFT T_BAR({déng 3 cét 59)

mov DL,LEFT_T_ BAR

mov BX, (160*3+2*59)

ET- KL e
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call DISP_CHAR

add BX,2:vi tri tiép sau
mov CX,14

mov DL, RBROR_BAR
VE_HOR_BAR24:

call DISP_CHAR

add BX,2

loop VE_HOR BARZ4

Jve ki tu RIGHT T BAR
mov DL,RIGHT T BAR

mov BX, (160*3+2*74)

call DISP_CHAR
@restoxe_reg <S8I,DX,CX,BX,AX>

ret

VE_KHUNG_MODE2 ENDP
;********************.l.

CLR_WD PROC
;thi tuc xda c¥a s6 dia chi-dit 1iéu ROM
@save_reg <AX,BX,CX,DX>
mov AX,0600h
mov BH,3Eh;nén xanh chi vang
mov CX,043Dh;géc trén bén trai
mov DX,1347h; géc dwdi bén phai
int 10h
Grestore reg <DX,CX,BX, AX>
ret
CLR WD ENDP
S
clrmainwd PROC
@save reg <AX,BX,CX,DX>
mov AX,0600h
mev BH,17h



164 KY THUAT LAP TRINH DIEU KHIEN HE HONG

mov CX,(0102h

mov DX, 164Bh

int 10h

@restore_reg <DX,CX,BX,AX>

ret

clrmainwd ENDP
;******t*************
SHOW_CONTENT PROC
;thi tuc hién thi dia chi ROM (BX) va ndi dung ([SI})

@save reg <AX,BX,CX,DX,SI>

mov CX,16

newbyte:

cmp BX, [file size]

je EXIT_SHOW

call GOTO XY

mov AL,BH

call WRITE_HEX

mov AL, BL

call WRITE_HEX

add DL, 8

call GOTO_XY

mov AL, [SI]

call WRITE_HEX

ine 81

inc BX

inc DH

mov DL, 61

loop newbyte

EXIT_SHOW:

@restore_reg <SI,DX,CX,BX,AX>

ret

SHOW_CONTENT ENDP
CHERHARAR AR BB R R SR RAB SRR AR R AR R0
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Clear SCR PROC;Thu tuc xéa man hinh

@save reg <AX,BX,CX,DX>»

mov AH,6;ham cudén lén

xor AL,AL;x6a c¢a man hinh

xor CX,CX;gdc trén trai(0,0)

mov DX,184Fh; géc dwdi bén phdi (4Fh, 18h)

mov BH,7;thudc tinh video thudng

int 10h

@restore_reg <DX,CX,BX, AX>

RET

Clear SCR ENDP
:***‘J‘r'k**************************
Gew _current_page PROC

;iin biét trang man hinh hién thdi.

L2 _reg <AX,BX>
mey AH,OFh;HAm 18y trang thai man hinh
int 10h; Trd vé trang man hinh hién thoi trong BH
mov current page,BH;Ghi vac bi&n téng thé
@restor_reg < BX, AX>
ret
Get current page ENDP
CHRRHHHH ARG H R R AR R AR H R R AR R AR
clear kbd PROC
;thl tuc x6a ving dém ban phim
push AX
lap_kt:
mov AH,0lh
int 16h
jz khong_co
mov AH,Q0h
int 16h
jmp lap kt

khong_co:
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pop AX
ret
clear kbd ENDP
;*************************
handl DW ?:thé file
@mak_buf buff in,45;tao ving dém phu cé tén buff_in
;*************************
;Thu tuc get name liy dudg tén ti ban phim
;Vang dém phu 1a buff in viua dinh nghia
;Vado: DI tré dén dau buff in
;Ra:DI trdé dén ki ty dau tién cda tén
;CX:s8 ki tu da nhiap
r-*************************
get _name PROC
@read bf DI
inc DI; bdé qua 88 ki tu t8i da
mov CL, [DI]; sé ki tu thwc nhap
mov CH, 0
inc DI;DI trd dén ki tu nhap dau tién
RET
get name ENDP
;****************************
;Thu tuc scan_pa:
;X 1y dudng tén:bd di khoang tridng thia
;thém 0 vao cudi thanh xdu ASCIIZ
;Vao:DI trd dén ki tu diu tién cta dudng tén
; CX:s86 ki tu da nhap.
;RA:SI tro dén ki tur ddu tién cha dudng tén.
; DI trd dén 0 & cudi tén.
;Thiét l3p c& nhd néu cé 1581.
s¢an_pa PROC
mov AL,blank
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‘ohuyén con trd qua cac khoang tring
REPE SCASB;tim ki tu ddu tién khaec ' ' cho té&i khi 2ZF ha- (0,
; DI tdng dé chi vao ky tw tiép theo,CX giim
dec DI:;DI trd dén ki tu nay
inc CX;CX=s8 ki tu
;Cho SI trd dén ki tw ddu tién khac khoang trang
mov SI,DI
cmp AL, [SI]
jz no_parms; chi toan khodng trang.
; tim ki ty cudi cung cda dudng tén 1la khoang trang
‘hoade ki ¢ty cr.
:Al vdn dang chia ki tu blank
;ubimg CX sé& bing 0 khi dén ki ty cr.
© i 3TASB
. adi;er; néu CX=0 rdi ma van khéng gap 0 thi
C e S vao cudi dudng tén
dec LI ;blank
sdi:;thém 0 vao cudi dudng tén, dé y thdy CH dang =0
mov {DI],CH
inc DI; bay gid DI trd dén 0 & cudi tén.
clc;xda & nhé,khéng 184
RET
no_parms:;dat c& nhd vi dudng té~ khong phu hop
STC
RET
scan_pa ENDP

;***************i*+

get pathl PRCC
mov DI, offset buff in;trd dén vung dém phu
call get_name
call scan_pa

ret



K¥ THUAT LAP TRINH BIEU KHIEN HE THONG

get pathl ENDP

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

get filename str PROC

;thd tuc truy nhap buff in

;1dy tén file luwu vio ming file name

;thém '$' vao cudi tén dé s dung khi goi DSP_STR

@save reqg <CX,SI,DI>

pushf

CLD;xéa c& dinh huwéng dé x@¥ 1y chudi to trai qua phai
mov DI,offset file name;chudi dich

mov SI,offset buff in;chudi nguén & ving dém phu

inc SI;bd qua byte luu s8 ki tu tdi da

mov CL, [SI];CL=s& ki tu thuc nhép

mov CH,D

inc SI:;SI trd dén ki ty nhip ddu tién

REP MOVEB

mov byte ptr [DI],'S';thém ki tu '$' vao cudi chudi

file name

popf
@restore reg <DI,SI,CX>

ret

get filename_str ENDP

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

GOTO_XY PROC

;thu tuc dich chuyén con trd vé vi tri (x,y)

;vao: DH=Y (dong)

; DL=X (cbt)

; current page:trang hién thgi

@save_reg <AX,BX>

mov BH,current page

mov AH,2

int 1Ch

frestore_reg < BX, AX>
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ret
GOTO_XY ENDP
;********************+
GET_CURSOR_POSITION PROC
;thi tuc xac dinh vi tri con tré hién thoi
;Vao: current page
(RA: cursor X
; cursor_Y
@save_reg <AX,BX,CX,DX>
mov AH,3
mov BH,current page
int 10h
mov curser_y,DH;déng
mov cursor_x,DL;cdt
Grestorre_reg <DX,CX,BX, AX >
ret
GET_CURSOR_POSITION ENDP
;**********************
out_dec PROC
;in gia tri AX ra dang thip phén
;tai vi tri con trd man hinh.
@save_ reg <AX,BX,CX,DX>
xor CX,CX; CX dém cic chi® s8 thap phin
mov BX,10d; BX chizta s& chia
repeatl:
xor DX,DX; chudn bi word cac cho s8 bi chia
div BX; Ax=thuong s3,DX=s8 du
push DX; cdt 58 dw vac ngan x&p
inc CX;Dem=Dam+l
or AX,AX; thuong s&=07
jnz repeatl; chwa,tiép tuc chia
;1ay vi tri hién th&i cla con trd

call GET CURSQR_POSITION
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mov DH,cursor y
mov DL,cursor x
;D8i cac chit s8 thanh ky tu xhi da chia xong
;FOR Dem DO
print_loop:
pop AX;chuyén cée s8 du trong ngan x&p vac AL
or AL,30h; D8i né thanh ki tu
push CX
mov AH,0Ah;ham in ki tu thude tinh binh thudng tai con trd
mov CX,1;mdt 1ldn in ki tu
mov BH,current_page
int 10h; in ra
pop CX;1dy lai CX cho véng loop
mov AH,02h; ham dat lai con tré
ine DL
int 10h; dich con txd sang phai
loop print_loop;lap cho dén khi xong
;END_FOR
;phue hdi cac thanh ghi
@restorre reg <bx,cx,3x,ax >
RET
out_dec ENDP
;**************************
pause PROC
;thi tuc cho &n phim bat ki dé tiép tuc
push AX
mov AH,08h
int 21h
pop AX
ret
pause ENDP

;**t*****************.*************

write hex digit PROC
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;thd tuc d6i 4 bit thip cta AL thanh 1 chir 88 hex
;in ra man hinh tai vi tri con trd
;da dinh vi bdng goto XY proc.
;Con trd man hinh tu déng dich
;sang phai mét ki tw cho in tiép.

@save reg <AX,BX,CX,DX>

crmp AL,10;AL<10?

jae HEX LETTER:khdng (A F)

add AL, '0';cé, d8i né ra chit 86 (0_9)

jmp WRITE DIGIT;in ki tuw nay

HEX LETTER:

add AL,'A'-10; d3i né ra chir s& hex

WRITE DIGIT:

mov AH, 0Ah

mov BH,current page

mov CX,1;mdét lan in

int 10h

;dich con trd sang phai mdét ki tu

call GET_CURSCR_POSITION

mov DH,cursor ¥y

mov DL,cursor x

inc DL

mov AH,2

mov BH,current page

int 10h

@restorre reg <DX,CX,BX,AX >

ret

write hex_digit ENDP

ERHHEH AR R

write_hex PROC

;thd tuc d6i byte cé trong AL
;jra dang hex, in 2 ki tuv hex cua byte do

;80 dung write hex digit PROC
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@save_reg <AX,CX>
mov AH,AL; sao byte vao AH
mov CX,04
shr AL,CL; dich phai 4 1dn d& lay 4 bit cao
call write hex digit; in ra chi® s& hex thw nhét
mov AL,AH; liy lai byte cdn in
and AL,0Fh; che 4 bit cac béng OI
call write hex digit; in chit 56 hex tha hai
Brestorre_reg <CX, AX>
ret
write hex ENDP
;*******************************
HIDE _CURSOR PROC
;tha tuc 1lam khéng hién cen trd man hinh
Rsave_reg < AX, CX> .
mov AH,1
mov CL,0Dh;déng quét ddu
mov CH,20h;dat bit 5 =1
int 1Ch
Erestorre reg <CX, AX>
ret
HIDE_CURSOR ENDP
;******************************************
SHOW_CURSOR PROC
;thi tuc hién lai con trd man hinh
@save reg < AX, CX>»
mov AH, 1
mov CL,0Dh; déng quét diu
mov CH,O0Dh; déng quét cudi
int 10h
@restorre_reg <CX,AX>
ret

SHOW_CURSOR ENDP
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CHERHAHH SRR ARE AR GH IR AR B S BH RS R
; cac thu tuc giao tidp véi
; hé vi x¥ 1y qua card giao tiép
R G e SR
clock_ICl PROC
; thid tuc dé chdt IC1(74L8374), dl
@save _reg < AX, DX>
mov DX, 37Ah
mov AL,03h;
cut DX,AL:;
mov AL,O03h
out DX,AL
or AL,08h
out DX,AL
AND AL,Q00h
out DX,AL
@restorre reg <DX,AX>
rat
clock IC1 ENDP
B R R SR e E S S
clock_IC2 PROC
; thi tuc chét IC2(74L$374), dk
@save reg < AX, DX>
mov DX, 37Ah
mov AL,02h;
cut DX, AL;
mov AL, 02h
out DX, AL
or AL,08h
cut DX,AL
AND AL,Q0h
out DX,AL

@restorre_reg <DX,AX>
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ret
clock _IC2 ENDP
o
R B e R
pass_IC61 PROC
zhd tuec m& IC6/1(74LS244) dé€ nhap
. bit thip (byte dia chi thip,
@save reg < AX, DX >
mov DX,37Ah
mov AL,CG7h;
out DX, AL;
mov AL,07h
ocut DX, AL
or AL,0Bh
ocut DX,AL
@restorre_reg <DX,AX>
rat
pass_IC61 ENDP
e et e s e S s L L
pass_IC62 PROC
; thil tuc m& IC6/2(74LS244) dé nhap
;4 bit cao (byte dia chi th&p)
@save _reg < AX, DX >
mov DX, 37Ah
mov AL, 06h;
out DX,AL;
mov AL, 06h
out DX,AL
or AL,08h
out DX,AL
@restorre_reg <DX,AX>
rat

pass_IC62 ENDP
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R RS RS R R T o S UG eSS
rs_IC71 PROC

; thd tuc m& IC7/1(74LS244) dé nhap

;4 bit thip (byte dia chi cao)
isave reg < AX, DX>
mov DX, 37ah
mov AL,05h;
out DX, AL:
mov AL,05h
cut DX,AL
or AL,08h
out DX,AL
@restorre reg <DX, AX>
ret
pass_IC71 ENDP
B N R s
pass_1C72 PROC

; thi tue md IC7/2(74LS244) dé nhap

;4 bit cao (byte dia c¢hi cao)
@save_reg < AX, DX >
mov DX, 37ah
mov AL,04h;
out DX,AL;
mov AL, 04h
out DX, AL
or AL,08h
cut DX,AL
@restorre_reg <DX,AX>
ret
pass_IC72 ENDP
R L s
readADRR PROC

; tha tuc doc vao dia chi ROM cua hé vi x&r 1y
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;ra:BX chita dia chi ROM
@save_reg <AX, CX,DX >
xor AX,AX
xor BX BX
mov CL,4h; dé€ dich trai 4 1&n
mov DX,373h
call pass_IC62
in AL,DX; doc vdo 4 bit caoc cua byte thip
xor AL,80h;1000Q0 00007 ddo bit 7 vi d7 cida csng 37%h la mirc
dio
shl AX,CL;chuyén 4 bit cao cla AL sang AH
call pass_IC61
xe¢r AL,AL . :
in AL,DX; doc vao 4 bit thip cia byte thap
xor AL,B0h;dac bit 7
shl AX,CL;biy gi& byte thfp nam trong AH
mov BL,AH; cdt byte thip vac BL
call pass_IC72
xor AL,AL
in AL,DX; doc vao 4 bit cao cua byte cao
xor AL,80h; 10000000b?dac bit 7
shl AX,CL; chuyén 4 bit cao clia AL sang AR
call pass_IC71
xor AL,AL
in AL,DX; doc vao 4 bit thip cla byte cao
xor AL,80h;10000000b?dac bit 7
shl AX,CL;bdy gid byte cac nam trong AH
mov BH,AH;cdt byte cao vao BH,
AND BH,1Fh
mov ADDROM,BX;bdy gid BX chi@ta dia chi ngian nh& cdn qui
;chigu trong ROM VXL
@restorre_reg <DX,CX, AX>

ret
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readADRR ENDP

B i R Ba

DELAY PROC

@save_reg <AX,CX,DX >
mov AH,B86H

mov CX,0

mov DX,1000d4; tré 700 microsec

int 15h

@restorre_ reg <DX,CX,AX>

ret

DELAY ENDP

B B e
LOAD_VNFONT PROC

@save reg <AX,BX,CX,DX,BP>

mov

mov

AH,11lh
AL,10h

mov EH, 16

mov BL,O

mov

CX,185;dé danh cadc ky tu tir 185->188 dé vé khung

mov BP,offset VNFONT: tré tédi font Viét nam clda chwong trinh

mov
int
mov
mov
mov
int
mov
mowv
mov

int

DX,0

10h

BP,offset (VNFONT+16+%1889)
CX,11

DX,189

10h

BP,offsat (VNFONT+16*206)
CX,49

bX, 206

10h

Grestorre reg <BP.DX,CX,BX,AX>

ret

LOAD VNFONT ENDP

12- K1V
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CHEFHEHBHGHBAREHAHEHS
LOAD_ROM FONT PROC

@save_reg <AX,BX>push AX

push BX

mov AH,1llh

mov AL,4; tai font chi B*16 cla ROM vao VGA

mov BL, O

int 10h

@restorre reg <BX,AX>

ret

LOAD _ROM_FONT ENDP

THRBHBRBHSRER AR B RRRHH Y

THEHHBHHARRB AR AR
VNFONT label byte
Oh,0h,0h,Dh,0h, Oh,0h,Oh, Oh,Oh,Ch,0h,Ch, Oh, Oh, Oh
18h,18h,lﬁh,18h,13h,18h,18h,0ffh,18h,18h,18h,18h,18h,18h,0h,0h
18h,18h,18h,18h,18h,18h,18h,1fh,18h,18h,18h,18h,18h,18h, Oh,0h
Ch,Oh,0h,Oh,Oh, 6ch, 0feh,0feh, 0feh, 0feh, 7ch, 38h,10h, 0h, Oh, Oh
Ch,0h,0h,0h,0h,10h,38h,7ch, 0feh, 7ch, 381,100, Ok, Oh, Ok, Ok
Oh,0h,Qh,0k,18h,3ch,3ch,Ue7h,0e7h,0e7h,18h,18h, 3ch,0h, O0h, Oh
Oh,0h,0h,0h,18h,3ch,7eh,0££fh,0ffh, 7eh,18h,18h, 3ch, Oh, Oh, Oh
Oh,0h,Oh,0h,0h,O0h,0h,18h, 3ch, 3ch, 18h,0h,0h, Ok, Ch, 0h

EEEEEEEEER

0ffh,0ffh,0££fh,0££h,0££fh,0eTh,0e3h,0c3h,0e7h,0££h, Offh, Offh,

0ffh,0££fh, Oh, Oh

db Oh,0h,Qh,0h,0h,Oh,3ch, 66h,42h,42h,66h,3ch,0h,0h,0h,0

db 0ffh, 0ffh,0£fh,0ffh,0c3h,99h, Obdh, Obdh,99h, 0c3h,0ffh, 0fEh,
0ffh, 0f£fh,0,0Q

db 0f0h,QfQ0h,0f0h,0£0h,0f0h,0£0h,0£0h,0£0h, 0£0h, 0FOh, 0£0h, DEQH,
Qf0h,0£0h,0,0

db 0k, Ch,0Oh,0h,3ch, 66h,66h,66h,3ch,18h,7eh,18h,18h,0h,0,0

db Oh,0h,0h,0h,3fh,33h,3fh,30h,30h,30h,70h,0f0h, 0e0h,0h, 0,0

db Oh,0h,0h,0h,7fh, €3h,7£h,63h,63h, 63h,67h, 0e?h,0e6h, 0c0h, 0,0

db 18h,18h,18h,18h,18h,18h,18h,0£f8h,18h,18h,18h,18h,18h,18h,0,0

B U PN



Chitong 3. GIAO TIEP GIUA HE VI XU LY VA MAY TINH =~ 179

Oh,Ch,0h,Oh,80h,0cOh, Dedh, 0£8h,0feh, 0£8h, 0eCh, 0cOh, 80k, Gh, 0, O
Oh,Oh,Oh, Oh, 2h, 6h,0eh,3eh,Ofeh, 3eh, eh, 6h,2R,0h,0,0
0h,Ch,0n,Oh, 0N, Oh,0h,1£h,18h,18h,18h,18h,18h,18h,0,0
18h,18h,18h,18h,18h,18h,18h,1fh,0h,Ch, 0k, 0h, Oh,Oh,Q,0
18h,18h,18h,18h,18h,18h,18h,0£8k,0h,0h,0h,0h,0h,0h,0,0
Oh,0h,0h,0h,0h,Gh,Ch,0£8h,18h,18h,18h,18h,18h,18h,0,0
Oh, Ok, Oh,0h, Oh,0h,Oh,0f£h, Oh, Ok, Oh,Oh,Ch,0h,0,0
18h,18h,18h,18h,18h,18h,18h,18h,18h,18h,18h,18h,18h,18h,0,0
Oh,0nh,18h,3ch,7sh,18h,18h,18h,18h,18h,18h, 0h,0h,0h,0,0
Oh,0h,18h,18h,18h,18h,18h,18h,7eh,3ch,18h,0h,0h,0h,0,0
On,Oh,Oh,0h,Dh,0h,4h, 6h,0££h, 6h,4h, 0k, 0h,0h,0,0
Oh,0h,0h,Oh,0h, 0k, 20h, 60h,0££h, 6Ch,20h,0h,0h,0n,0,0
Oh,Ch,0h,Oh,0h,0k,0h,0££h,18h,18h,18h,18h,18h,18h,0,0
18h,18h,18h,18h,18h,18h,18h,0ffh, Oh,Oh,Oh,0h,0h,0h,0,0
Oh, Ch,Dh,Oh,Oh,10h,38h, 38h, 7ch, 7ch, 0feh, 0feh,0h,0h, 0,0
Oh,Oh,0h,Oh,0h,Ofeh, 0feh, 7ch, 7ch, 38h,38h,10h,0h,0h,0,0
Ch,0h,0h,0h,0h,0h,0h,0h,0h,0h,Ch,0h,0Rh,0h,0,0
Ch,0h,0h,0h,18h,3¢ch, 3ch,18h,18h,18h,0h,18h,0n,0h,0,0
Oh,0h,Oh,36h, 36h,36h,0h,0h,0h,0h,0h,Oh,Ok,0h,0,0
Oh,0h,Oh,0h,0h,36h,36h,7£h,36h, 7£h,36h,36h,0h,0h,0,0
Oh,0Oh,0h,18h,1Bh, 3eh, 60h, 60h,3ch, 6h, 6h,7ch,18h,18h,0,0
Oh,O0h,0h,Oh,0h, 63h, 66h, Och,18h,30h, 63h, 43h,0h,0h,0,0
Oh,0h,0h,0h,0h,1lch, 36h, 1eh, 3bh, 6eh, 66h, 3bh, Oh, 0h, 0,0
Oh, Ch,0h, 3Ch, 30h, 60h,0h, Ok, Oh, Ok, Oh, Ok, Oh,0h, 0,0
Oh,Ch,0h, Oh, Och, 18h,30h, 30h, 30h, 30h,18h,0ch,0h,0n,0,0
Oh,Ch,0h, Oh, 30h, 18h,0ch, Och, Och, Och,1Bh, 30h,0h,0n,0,0
Oh, Ch,0h, Oh,0h, Oh, 66h, 3ch, 0£fh, 3ch, 66k, 0h,0h,0h,0,0
Oh,Ch,0h,Oh,0h,Ch,18h,18h,7eh, 18h,18h, 0h,0h,0h, 0,0
Ch,0h,0h,Oh,0h, Ch,Oh,0h,Ch,0h,18h,18h,30h,0h0,0,0
Oh,Oh,Oh, Oh,Oh, Oh, Oh,Ch, 7eh, Oh, Oh,Oh,0h,Ch, 0,0
Oh,Oh,0h,0h,Oh,Oh,0Oh,Ch,Oh,0h,18h,18h, 0k, 0h,0,0
Oh,0h,0h,0h,0h,3h,6h,0ch,18h,30h,60h, 40k, 0h,0h,0,0

F 6 E6EEFEEEEEEEEREEEEEEEEREEEEEEEEEEEERFE

0h,0h,Ch,Ch,3eh,63h,67h,6fh,7bh,73h,63h,3eh,0h,0h,0,0
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Oh,0h,0h,0h,18h,38h,78h,18h,18h,18h,18h,7eh,0h,0n,0,0
Oh,Oh,0h,0h,3ch, 66h, 6h, Och, 18h,30h, 66h, 7eh,0h,0h,0,0
Oh,Oh,0h,0h,3ch, 66h, 6h,1ch, 6h, 6h, §6h,3ch, 0h,0h,0,0
Ch,Qh,Ch,Oh,Osh,leh, 36h,66h, 7fh, 6h, 6h,0£h, 0k, 0h,0,0
Oh,Oh, Oh,Oh, 7eh, 60h, 60h,7ch, 6h, 6h, 66h,3ch, 0h, 0k, 0,0
Ok, 0h,0h,Oh,1lch, 30h, 60h, 7ch, 66h, 66h, 66k, 3ch, Oh,0h,0,0
Oh,Qh,0h, 0k, 7eh, 46h,0ch,Och,18h,18h,18h,3ch,0h,0h,0,0
Oh,Oh,0h,0h,3ch, 66h, 66h, 3ch, 66h, 66h, 66h,3ch, 0h,0h, 0,0
Oh,Ch,0h,0h,3ch, 66h, 66h, 38h, 6h, 6h, 0ch, 38k, 0h,0h,0,0
Oh,0h,Ch,0h,0h,0h,18h,18h,0h,0h,18h,168h,0h,0h,0,0
Oh,0h,0h,0h,Ch,0h,18h,18h,0h,0h,18h,18h,30h,0h,0,0
Oh,0h,0h,C0h,0h,0ch,18h, 30h, 60h, 30h,18h, Och, 0h,0h,0,0
Oh,0h,9h,0h,0h,0h, Oh, 7eh,0h, Oh, 7eh, Ok, Oh,0h,0,0
Oh,0h, 0h, 0h,0h, 30h,18h,0ch, 6h,0ch,18h,30h,0h,0h,0,0
Oh, Oh, Oh,0h,3ch, 66h,46h,0ch,18h,18h,0h,18h,0h,0h,0,0 .
Ch,Oh, Oh,0h,66h, 66h, 66k, 3ch,18h,18h,18h,3ch,0h,18h,0,0
Oh,0Oh,Oh,0h,18h, 3ch, 66h,66h, Teh, 66h,66h,66h,0h,0h,0,0
Oh,0h,Oh,Qh, 7eh,33h,33h,3eh,33h,33h,33h,7eh,0h,0n,0,0
Dh,Oh,Oh,0h,1¢h,335,60h,SOh,SOh,60h,33h,13h,0h,0h,0,0
Oh,0h,0h,0h, 7ch, 36h, 33h,33h,33h, 33h, 36h, 7ch, Oh,0h, 0,0
Oh,0h,0h,0h,7£h,31h, 34h,3ch,34h,30h,31h,7fh,0h,0h,0,0
Oh,Oh,0h,0h,7£fh,31h, 34h, 3ch, 34h,30h,30h, 785, 0h,0h,0,0
Oh,0h,0h,0h, leh,33h, 63h, 60h,67h,63h,33h, leh,0h,0h,0,0
Ch,Oh,0h,0h, 66k, 66h, 66h, Teh,66h,66h, 66h, 66h,0h,0n,0,0
Oh,0h,0h,0h,3ch,18h,18h,18h,18h,18h,18h,3ch,0h,0h,0,0
Oh,Ch,0h,0h,0fh, 6h, 6h,6h, 66h, 66h,66h, 3ch,0h,0h,0,0
Oh,0h,0h,0h,73h,33h,36h, 3ch,36h,33h,33h,73h,0h,0n,0,0
Oh,0h,0h,0h,78h,30h, 30h, 30h,30h,31h,33h,7£fh,0h,0h,0,0.
Oh,0h,Oh,0h,63h,77h, 7th, 7fh, 6bh,63h,63h,63h,0h,0h,0,0
Oh,0h,0h,0h,63h,73h, 7bh, 6£h,67h, 63h,63h,63h,0h,0h,0,0
Oh,0h,0h,0h,1ch, 36h, 63h,63h,63h,63h,36h,1ch,0h,0h,0,0
Oh,Oh,0h,0h, 7eh,33h,33h, 33h, 3eh, 30h, 30h,78h,0h,0h,0,0

6866666 BEEEEEEEBES B BBBGBBEEEESEEES B

Oh,0h,0h,0h,3ch,66h,66h, 66h,66h, 6ah, 3ch, Qeh,0h,0h,0,0
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Oh,0h,0h,0h,7eh,33h,33h,3eh,36h,33h,330h,73h,0h,0h,0,0
Oh,0Oh,0h,0h,3ch,€66h,70h,38h,1ch,Q0eh,66h,3ch,0h,0h,0,0
Oh,0h,0h, 0h,7eh, 5ah,18h,18h,18h,18h,18h, 3ch,0h,0h,0,0
Oh,0h,0h,0h,66h,66h,66h,66h,66h,66h,66h,3ch,0h,0h,0,0
Oh,Oh,0Oh,0Oh,66h,66h,66h,66h,66h,66h,3ch,18h,0h,0h,0.0
Oh,0h,0h,0h,63h,63h,63h,6bh,7fh,77h,63h,63h,0h,0h,0,0
Oh,Oh,0h,0h,63h,63h,36h,1ch,1ch,36h,63h,63h,0h,0h,0,0
Oh,0h,0h,0h,66h,66h,66h,3ch,18h,18h,18h,3ch,0h,0h,0,0
Oh,0h,Oh,0h,7£h,63h,46h,0ch,18h,31h,63h,7£fh,0h,0nR,0,0
Oh,0h,0h,0n,1eh,18h ,18h,18h,18h,18h,18h,1leh,0h,0n,0,0
Oh,0h,0h,0h,0h, 0cOh, 60h,30h,18h,0ch,6h,3h,0h,0h,0,0

0h,0h,0h,0h,3ch,0ch,0ch,0ch,0ch,0ch,0ch,3¢h,0h,0R,0,0

Oh,18h,30h, 60h,18h,3ch,66h,66h,7eh,66h, 66h,66h,0h,0h, 0,0

Oh,Oh,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0h,0££h,0,0

Oh,18h,0ch,6h,18h,3¢ch,66h,66h,7eh,66h,66h,66h,0h,0h,0,0

Oh,Oh,Oh,0h,O0h,0h, 3ch, 6h, 3eh, 66h, 66h, 3bh,0h,0h,0,0
Oh,0h,0h,0h,70h,30h, 3ch,36h, 33h,33h,33h,3eh,0h,0h,0,0
Oh,0h,0h,0h,0h,0h, 3ah,63h,60h,60h,63h,3eh,0h,0h,0,0
th,0h,0h,0h,Oeh,6h,leh,36h,66h,66h,66h,3bh,0h,0h,0,0
Oh,Oh,Oh,0h,Oh, Oh, 3eh,63h,7£fh, 60h, 63h,3eh,0h,0h,0,0
Oh,0h,0h,0h,1ch,32h,30h,78h, 30h, 30h, 30h,78h,0n,0h,0,0
Oh,Oh,0h, 0h,0h,0h,3bh, 66h, 66h, 66h, 3eh, 6h,66h,3ch, 0,0
0h,0h,0h,0h,70h,30h,36h,3bh,33h,33h,33h,73h,0h,0h,0,0
¢h,Oh, Ok, 0Ok, Och, O0h,lch, Och, Och,Och,0ch,leh,Ch,0h,0,0
Oh, Oh,0h,0h, 6h, 0h,Oeh, 6h,6h,6h,6h, 66h, 66h,3¢ch,0,0
Oh,0h,0h,0h,70h, 30h, 33h, 36h,3ch,36h,33h,73h,0h,0h,0,0
Oh,Oh,Oh,Oh,1ch,Och,Och,Ocﬁ,Och,Och,Och,lah,Oh,Oh,0,0
0h,Oh,0h,0h,Oh,0h,76h, 7£h, 6bh, 6bh, 6bh,63h,0h,0h,0,0
Oh,Oh,Oh,0Oh,0h,0h, 6ah,33h,33h,33h0,33n,330,0h,0L,0,0
Oh,Oh,Oh,Oh,Oh,Oh,Sah,63h;G3h,63h,63h,33h,0h,0h,0,0
Oh,0h,Oh,Oh,Oh, Oh, 6eh,33h,33h,33h, 3ah,30h,30h,78h,0,0
Oh,Oh,Oh,0h,Oh, Oh, 3bh, 66h, 66h, 66h,3eh, 6h,6h, 0£fh,0,0
Oh,Oh,0h,0h,0h,Oh, 6&h,3bh,33h,30h,30h,78R,0h,0L,0,0
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Oh,Oh, Oh,0h,Ch,0h, 38h, 63h,38h, 0eh, 63h, 3eh, Oh, Oh, 0,0
Oh,Ch,0h,0h,18h,18h,7eh,18k,16h,18h,1bh, Geh, Ok, Oh,0, 0
Oh,Ch,0Oh,0h,Oh,Oh,66h, 66h, 66h, 66h, 66h, 3bh,0h,0h, 0,0
Oh,0h,0h,0h,Oh,0h, 66h,66h,66h, 66h, 3ch,18h,0h,0h,0,0
Oh,0h,Oh,0h,0h,Ch,63h,63h, 6bh, 6bh, T£h, 36h,0h, 0h, 0,0
Oh,0h,0h,0h, Oh, Ok, 63h,36h, 1ch, 1ch, 36h, 63h, 0h,0h, 0, 0
Oh,0h,Oh,Oh, Oh, Oh, 63k, 63h,63h,63h, 3fh, 3h, 6h,3ch, 0,0
Oh,0h,0h,0h, Oh,0h,7£h, 66h,0ch,18h,33h,7¢h,0h,0h, 0,0
Oh,0n,42h, 3ch,18h, 3ch, 66h, 66h, 7eh, 66h, 66h, 66h,0h,18h,0,0
Oeh, 2h,4h,0h,18h, 3ch, 66h, 66h, 7ah, 66h, 66h, 66k, Oh,0h, 0,0
Oh,32h,4ch,0h,18h, 3ch, 66h, 66h, Teh, 66h, 66h, 66h,0h, 0k, 0,0
Oh,Gh,0h,0h,18h,3ch, 66h, 66h, Teh, 66h, 66h, 66h,0h,18h,0,0
Oh,0h,0h,Oh,Oh,0h,Ch,8h,14h,22h,22h, 3eh, Ok, 0h, 0,0

30h, 60h, 0d8h, 24h,18h, 3ch, 66h,66h, Teh, 6k, 66h, 66h,0h, Oh,0,0
Oh,0h,1lch,4h,8h,0h,3eh, 63k, 7£h, 60h, 63h, Jeh, Ch, 0h, 0,0
Oh,0h, 6h,0ch,18h, 0h, 3eh, 63h, 7£h, 60h, 63h, 3eh, Oh, Ok, 0, 0
Oh,Oh,8h,1ch, 36h, Ch,3ch, 6h,3eh, 66h, 66k, 3bh, Oh,0h, 0,0
Oh,0n,0h,15h,26h,0h,3eh, 63h, 7£h, 60h, 63h, 3eh, 0k, 0h, 0,0
Oh,0h,30h,18h,0ch,Ch,3ch, 6h,3eh, 66h, 66h, 3bh,0h,Oh, 0,0
Oh,Ch,0h, Oh,Oh,Oh, 3eh, 63h,7£h, 60h, 63h, 3eh, Oh,18h,0,0
Och, 6h,1bh,24h,18h,3ch, 66h, 66h, Teh, 66h, 66h, 66h, Oh, Oh, 0, 0
Oh,Oh, Bh, 1ch, 36h,Ch, 3eh, 63h, 7£h, 60h, 63h, 3&h, Ok, Oh, 0,0
30h, 60h, 0c8h, 1ch, 36h, 0h, 3eh, 63h, 7£h, 60h, 63k, 3eh, Ok, Oh,0,0
Oh, Oh,30h, 18h, Och, 0h, 3eh, 63h, 7£h, 60h, 63h, 3&h, Oh, Oh, 0, 0
Och, 6h,0bh,1ch, 36h,0h, 3eh, 63h, T£h, 60h, 63h, 3eh, 0h,0h,0,0
7h,1h,lah,24h,18h, 3ch, 66h, 66h,Teh, 66h, 66h, 66h, Oh, Oh, 0,0
Oh,0n,30h,18h,0ch,0h,1¢h, Och,Och, Och, Och, 1eh, Oh, Ch, 0, 0
7h,1lh,0ah, 1ch, 36h,0h, 3eh, 63h, 7£h, 60h, 63h, 3eh, Oh, Ok, 0,0
19h,26h,8h,1ch,36h,0h,3eh, 63k, T£h, 60h, 63h, 36k, 0h,0h, 0,0
19h,26h,18h,24h,18h, 3ch, 66h, 66k, Teh, 66h, 66h, 66h, Oh, Oh,0,0
Ok, 0h,1ch,4h,8h,0h, 3eh, 63h,63h, 63h, 63h, 3eh, 0h,0h,0,0
Oh,Oh,Oh,19h,26h, 0h,3eh, 63h, 63h, 631, 63k, 3eh, Oh,0h, 0,0
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Ch,0h,8h,1ch,36h,0h, 3eh, 63h, 63h, 63h,63h, 3eh, 0h,0h, 0,0
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Oh,0h,0h,0h,0h,Oh,3eh, 63h, 63k, 63h, 63h,3eh, 0k, 0ch,0,0
Oh,0h,18h,0ch, 6h,0h, 3eh, 63h,63h, 63h, 63h, 3eh,0h,0h,0,0
18h,30h, 68h,1ch, 36h,0h, 3eh, 63h, 63h, 63h,63h, 3eh,0h,0h,0,0
Oh,Ch,30k,18h,0ch,0Oh,66h, 66h, 66h, 66h, 66h, 3bh,0h,0h,0,0
Och, 6h,0bh,1ch, 36h,0h, 3eh, 63h,63h, 63h, 63h, 3eh, 0h,0h,0,0
7h,1h,0ah,1ch, 36h,0h,3eh, 63h,63h,63h,63h,3eh,0h,0h,0,0
15h,26h,8h,1ch,36h,0h, 3eh, 63h, 63h, 63h, 63h, 3eh, 0h,0h, 0,0
Oh,0h,8h,1ch,36h,0h, 3eh, 63h,63h,63h, 63h,3eh, 0h,0ch,0,0
Oh,Oh,1ch,4h,8h,0h, 66k, 66h,66h, 66h, 66h,3bh,0h,0h,0,0
Oh,0h,0h,19h,26h, Oh, 66h, 66h, 66h, 66h, 66h, 3bh,0h, 0, 0,0
Oh,Oh,0h,Oh,0h, Oh, 66h, 66h,66h, 66h, 66h,3bh,0h,18h,0,0
Oh,0h,0h,0h,7h,1h, 66h,66h,66h, 66h, 66h, 3bh, 0h,0h,0,0
Oh,0h,0ch,18h,30h,0h, 3ch, 6h, 3eh, 66h, 66h, 3bh,0h,0h, 0,0
Oh,0h, 6h,0ch,18h,0h,1ch, Och,Och, Och,Och, leh, Oh,0h, 0,0
Oh,Oh, Och, 18h,30h,0h,3eh, 63h, 63h, 63h, 63h, 3eh,0h,0h,0,0
Oh,O0h,0ch,18h,30h,0h,66h, 66k, 66h, 66h, 66h,3bh,0h,0h,0,0
Oh,Och,18h,30%, 7Th,1h,66h, 66h, 66h, 66h, 66h, 3bh,0h,0h,0,0
Oh,0cOh,60h,30h,7h,1h,66h,66h, 66h, 66h, 66h,3bh,0h,0h,0,0
Oh,38h,8h,10n, Th,1h, 66h, 66h, 66h, 66h, 66h, 3bh,0h,0h,0,0
Oh,19h,26h,0h,7h,1h, 66h, 66h,66h, 66h, 66h,3bh,Dh,0h,0,0
Oh,Oh,Oh,Oh,7h,1h,66h,66h, 66h,66h, 66h,3bh,0h,18h,0,0
Oh,Oh,0eh,2h,4h,0h,1ch,Och, Och,Och, Och, leh, Ok, Oh,0,0
Oh,Oh,0h,19h,26h,0h,1ch,Och,Och,Och,0Och,leh,0h,0h,0,0
Oh,0h,0k,Och, 0ch, Oh,1lch,Och,Och,Och, 0ch,leh,Oh,0ch,0,0
Oh,Oh,8h,1lch,36h,0h,3eh,63h,7fh, 60h, 630, 3eh,0h,18h,0,0
Oh,0n, 6h,6h,1fh,6h, 3eh, 66h, 66h,66h,66h,3fh,0h,0h,0,0
0h,0h,0h,7ch, 36h,33h,33h, 7bh, 33k, 33k, 36h, 7ch,0h,0h,0,0
Oh,0h,18h,24h,18h,3ch, 66h,66h,7eh, 66h,66h,66h,0n,18h,0,0
6h,0ch, 5ah, 3¢ch,18h, 3ch, 66h, 66k, Teh, 66h, 66h, 66h,0h,0h,0,0
§0h,30h,5ah, 3ch,18h,3ch, 66h, 66h, 7eh, 66h,66h,66h,0h,0h,0,0
1ch, 4h,4ah,3ch, 18h,3ch, 66h, 66h,7eh, 66h, 66h,66h,0h,0h,0,0
32h,4ch, 42h, 3ch,18h, 3ch, 66h,66h,7eh, 66h, 66N, 66h,0h,0h,0,0
6h,0ch,18h,0h,7fh,31h, 34h, 3ch,34h, 30h,31h,7£h,0h,0h,0,0
30h,18h,0ch,0h,7£h,31h,34h, 3ch,34h,30h,31h, 7£h, Ok, 0h,0,0
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Oeh,2h,4h,0h,7£fh,31h,34h,3ch, 34h,30h,31h, 7£h, 0k, 0h, 0,0
Oh,15%h,26h,0h,7£fh,31h,34h,3¢h, 340, 30h, 31h, 7£h,0h,0h,0,0
Oh,0h,0h,0h,7fh, 31k, 34h,3ch, 34h,30h,31h,7fh,Ch,18h,0,0

30h, 60h,0d8h, 24h, 7fh, 31h, 34h, 3ch, 34h,30h,31h,7£h,0h,0h,0,0
Och, 6h,1bh, 24h,7fh, 31h, 34h, 3ch, 34h,30h,31h,7£h,0h,0n,0,0
7h,1lh,1ah,24h,7£h, 31h, 34k, 3ch,34h,30h,31h,7£h,0h,0h,0,0
19h,26h,18h,24h,7fh,31h, 34h,3¢ch,34h,30h,31h,7£h,0h,0h,0,0
Oh,0h,18h,24h,7£h,31h,34h,3¢h,34h,30n,31h,7£fh,0h,18h,0,0
6h,0ch,18h,0h,3ch,18h,18h,18h,18h,18h,18h,3¢ch,0h,0h,0,0

18h, Och,6h,0h,3ch,18h,18h,18h,18h,18h,18h,3ch,0h,0h,0,0
lch,4h,8h,0h,3ch,18h,18h,18h,18h,18h,18h,3ch,0h,0h, 0,0
Oh,19h,26h,0h,3ch,18h,18h,18h,18h,18h,18h,3ch,0h,0h,0,0
Oh,0h,0h,Oh,3ch,18h,18h,18h,18h,18h,18h,3ch,Ch,18h,0,0
18h,30h,60h,0h,38h,Gch,OcGh,OcGh,OcSh,0c6h,6ch,38h,0h,0h,0,0
30h,18h,0ch,0h,38h, 6ch,0c6h,0c6h, 0¢6h, 0c6h, 6ch, 38h,0h,0h,0,0
lch, 4h,8h,0h, 38h, 6ch, 0c6h,0cBh,0c6h,0cbh, 6¢ch,38h,0h,0h,0,0
Oh,32h,4ch,0h, 38h, 6¢ch, 0céh, 0c6h, 0c6h,0c6h, 6ch, 38h, Oh,0h, 0,0
Oh, Oh, Gh,Oh,38h, 6ch, 0c6h,0céh,Dc6h, 0céh, 6ch,38h,0h,18h,0,0
60h,0c0h, 38h, 44h, 38h, 6ch, 0c6h, Oc6h, 0cBh, Ocbh, 6ch, 38h,0h,0h,0,0
Och, 6h, 38h, 44h, 38h, 6ch, Océh, 0céh,0¢6h,0céh, 6¢h,38h,0h,0h,0,0
Oeh,2h,3ah, 44h, 38h, 6ch, 0c6h, Oc6h, 0céh, 0c6h, 6ch,38h,0h,0h,0,0
32h,4ch,38h,44h,38h, 6ch,0c6Eh,0c6h,0c6h,0c6h, 6ch, 38h,0h,0h, 0,0
Oh,0h,38h,44h,38h, 6ch,0c6h,0c6h,0c6h, 0cbh, 6ch,38h,0h,18h,0,0
30h, 60h,0cch, 2h, 3ah, 6ch,0c6h, 0c6h, 0c6h,0c6h, 6ch, 38h,0h,0h, 0,0
CcOh, 60h,0ch, 2h, 3ah, 6ch,0c6h, 0c6h, 0céh, 0c6h, 6ch, 38h,0h,0h,0,0
Q0e0h,20h, 4ch, 2h, 3ah, 6ch,0c6h, 0céh, 0c6h, Océh, 6ch, 38h,0h,0h, 0,0
32h,4ch,0eh,2h,3ah, 6ch, Oc6h, 0c6h, 0c6h, Oc6h, 6ch, 38h,0h,00,0,0
Oh,0h,0ch, 2h, 3ah, 6ch, 0c6h, 0cbh, Dc6h, 0c6h, 6ch, 38h,0h,18h,0,0
Och,18h,30h,0h, 66h,66h,66h,66h, 66h, 66h, 66h,3ch, 0h,0h,0,0
60h,30h,18h,0h, 66h, 66h, 66h,66h, 66h,66h, 66h,3ch,0h,0h,0,0

lch, 4h,Bh,0h,66h, 66h,66h, 66h, 66h, 66h, 66h, 3ch,0k,0h,0,0
Oh,32h,4ch,0h,66h,66h,66h, 66h,66h, 66h,66h,3¢ch,0h,0h,0,0

Ch, Oh, Oh,Oh, 66h, 66h, 66h, 66h, 66h, 66k, 66h,3ch,0h,18h,0,0
18h,30h, 66h,2h, 66h, 66h, 66h, 66h, 66h, 66h,66h,3ch,0h,01,0,0
OcOh,60h,36h,2h, 66h, 66h,66h,66h, 66h, 66h, 66h,3ch,0h,0h,0,0
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38h,8h,16h,2h,66h, 66h, 66h,66h,66h,66h,66h,3ch,0h,0h,0,0
64h,98h,6h,2h,66h, 66h, 66h, 66h,66h,66h, 66h,3ch,0h,0h,0,0
Oh,Oh, 6h,2h, 66h,66h, 66h,66h, 66h, 66k, 66h, 3ch, 0k, 18h,0,0
0ch,18h,30h,0h, 66h, 66h, 66h,3ch,18h,18k,18h, 3¢k, Oh,0h,0,0
30h,18h,0ch,0h, 66h,66h, 66h, 3ch,18h,18h,18h,3ch,0h,0h,0,0
38Bh,8h,10h,0h, 66h,66h,66h,3ch,18h,18h,18h,3ch,Oh,0h,0,0
Oh,32h,4ch,Oh, 66h,66h, 66h, 3ch,18h,18h,18h,3ch,0h,0h,0,0
Ch,0h,0eh, 2h, 4h, 0h, 3ch, 6h, 3eh, 66h, 66h, 3bh, 0h,0h,0,0
Oh,Ch,0h,19h,26h,0h,3ch,6h,3eh,66h, 66h,3bh,0h,0h,0,0
Ch,Ch,0h,Oh,0h, Oh,3ch, 6h, 3eh, 66h, 66h, 3bh, 0k, 18h,0,0
18h,30h,68h,1ch, 36h,0h,3ch, 6h, 3eh, 66h, 66h,3bh,0h,0h,G,0
Och, 6h,0bh,leh, 36h,0h, 3ch, 6h, 3eh, 66h, 66h, 3bh, Ch,0h,0,0
7h,1h,0ah,ich, 36h,0h, 3ch, 6h, 3eh, 66h,66h,3bh,0h,0n,0,0
19h,26h,8h,1ch, 36h,0h,3ch, 6h, 3eh, 66h, 66h, 3bh,0h,0h, 0,0
Oh,0h,8h,lch,36h,0h,3ch, 6h,3eh, 66h, 66h, 3bh, 0h,18h,0,0
Oh,0h,Qh,22h,1ch, 0k, 3ch, 6h, 3eh, 66h, 66h, 3bh,0h,0h,0,0
3h, 6h,0ch,22h,1ch, Oh, 3ch, 6h,3eh, 66h, 66h,3bh,0h,0h,0,0
30h,18h,0ch,22h, lch,0h, 3ch, 6h, 3eh, 66h, 66h,3bh,0h,0h,0,0
Deh,2h,4h,22h,1ch,Oh,3ch, 6h,3eh, 66h, 66h,3bh,0h,0h,0,0
19h,26h,0h,22h,1ch,0h, 3ch, 6h,3eh, 66h, 66h,3bh,0nh,0h,0,0
Oh,0h,0h,22h, 1ch,0h,3ch, 6h, 3eh, 66h, 66h,3bh,0h,18h,0,0
Oh,0h, 6h,0ch, 18h, Oh, 63h, 63h, 63h, 63h, 3£h, 3h, 6h,3ch, 0,0
Oh,Oh,18h,0ch,6h,0h, 63h,63h, 63h, 63h,3fh, 3h,6h,3ch,0,0
Oh,0h,1ch,4h,8h,0h,63h, 63h,63h, 63h,3£h, 3k, 6h, 3ch,0,0
Oh,0h,0h,19h,26h,0h, 63h,63h,63h,63h,3fh,3h,6h,3ch,0,0
Oh,0h, Oh,Oh,0h,Oh,63h,63h, 63k, 63h, 3fh, 3h,16h,3ch,0,0
Oh,0h,0h,0h,7h,1h,3eh, 63h, 63h, 63h, 63h,3eh,0h,0h,0,0
Oh,Cch,18h,30h,7h,1h,3eh, 63k, 63h, 63h, 63h, 3eh, Oh,0h,0,0
Ch,0cOh, 60h,30h, 7h,1h, 3eh, 63h, 63h, 63h, 63h, 3eh, 0h,0h,0,0
Oh,38h,8h,10h,7h, 1h, 3eh, 63h, 63h, 63h,63h,3eh, 0L, 0h,0,0
Oh,19h,26h,0h,Th,1h,3eh,63h, 63k, 63h, 63h, 3eh,0h,0k,0,0
Oh,O0h,0h,0h,7h,1h,3eh,63h, 63h, 63}, 63h, 3eh,0h,18h,0,0
Oh,0h,1lch,22h,1ch,36h,63h, 63h,63h, 63h,36h,1ch,0h,0h,0,0
0h,Ch,6h,1h,1dh, 36h,63h,63h,63h,63h,36h,1ch,0h,0h,0,0
Oh,0h,7h,1h, 66h,66h,66h,66h,66h,66h,66h,3ch,0h,0h,0,0
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db Oh,0h,42h, 3ch,18h, 3ch, 66h, 66h, 7eh,66h,66h,66h,0h,0n,0;0
db Oh,Ch,18h,24h,18h,3ch, 66h,66h,7eh,66h,66h,66h,0h,0n,0,0
db 0h,0h,1ch,22h,7£fh, 31h, 34h, 3ch, 34h, 30h, 31h, 7€h,0h, 0k, 0,0
db 0h,Qh,0h,0h,0h,0h,0h,0h,0h,0h,0h,0R,0h,0hR,0,0

CHERBRHRHERAAHRARARE RSB AURAH BRI R AR RH Y
DATBUFF LABEL BYTE;vung dém nap file
FREBHAE AR AU AR SR R R BB H R R H
code ENDS

END START

Karkkkdrk ko kkdrkkhkrkrkkk ok hkkodkk ok ko

Bang ky tu chd hoa va chll thudng ctia font Viét nam VNFONT

dung trong chudng trinh duge thé hién trong bang 3.1 va hang 3.2.

Bang 3.1

Age A 94 A 124 A 125 A 126
A252 A177 A176 A178 A179 A123
A253 A135 A128 A140 A144 A175

E181 E180 £182 E183 E184
E254 (E186) (E185) (E187) (E188) E189

1181 1190 1192 7193 1194

0196 0195 0197 0108 0199
G249 (6201} (6200) ' (6202) (5203) - (6204)
0250 (206 (6205 0207 8208 G209

U211 U210 0212 U213 vata
U251 216 215 U217 (218 Y219 ‘

Y221 Y220 Y222 Y223 Y64 ‘
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Bidng 3.2
4133 a 160 4224 5225 a 226
2232 5234 4233 4235 3236 4237
4131 4228 §227 4229 4230 - a23‘| ﬁ
£138 €130 &129 6132 e134
8136 8139 8137 £142 &143 6172
i141 161 1169 170 171
0149 6162 6145 5146 0148
6147 6152 8150 8153 6154 6155
a243 4245 6244 3246 3247 0248
U151 {1163 U156 4157 w158
U159 (1165 (r164 (1166 167 w168
239 ¥238 ¥240 §241 y2:12_




CHUONG 4
LAP TRINH HE THONG TREN WINDOWS

Khit may tinh PC dugc ché tao vdi céc tinh néng nhu téc d6 ngay
cang cao, d9 rong cla kénh dit liéu ngay cang 16n cling cac cac tinh ning
khéc ngay cang hoan thién thi h¢ diéu hanh d€ diéu khién hoat dong
ciia né phai ¢6 kha nang da nhiém nhim khai thac triét dé stc manh
mdi ella may tinh. Cac hang phdn mém di dua ra nhiéu hé diéu hanh da
nhiém khéc nhau, trong d6 ndi bat nhat 1a hé difu hanh cGa hing
MICROSOFT - hé diéu hanh da nhiém dong WINDOWS, Trong ky
thuat 1ap trinh trén WINDOWS cain phai chuyén tu duy sang mit
hudng khac - 1ap trinh hudng d81 tugng, cho phép tiép can va khai thac
tal nguyén von vé cung phong phit cuia MICROSOFT WINDOWS.

4.1. HE DPIEU HANH WINDOWS

DE hd trg to6t hon cho ngudi st dung trén mAay tinh PC, hing
Microsoft lién tuc phat trién cac hé didu hanh méi cho may tinh PC va
hién nay hé diéu hanh WINDOWS dang duge ding phd bién véi nhiéu
tinh nang manh uu viét hon hin hé didu hanh DOS va hé didu hanh
WINDOWS 3.x.

Hé diéu hanh ctia Windows bao gdm cée thanh phén sau day :

¢ B0 quan Iy mdy do VMM

Bd quan ly may do0 VMM (Virtual Machine Manager) 13 thanh phan
hat nhén cua hé diéu hanh Windows. Nhiém vu chinh cta VMM 14 tao,

thue hién, giAm sat va két thiic hoat déng mét cich hgp thitc cha céac
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may ao. VMM cung cidp cac dich vu nhu quan 1y bd nhg, xit 1§ ngit va
ngan chin cac 161 hé théng. VMM lam viée vdi cac thidt bj do (virtual
devices), cac module 32-bit ¢ ché d¢ bdo vé (protected-mode), cho phép
cac thiét bi 4o ngin chan céc ngit va cac 161 dé didu khién truy nhap cia
mdt {ing dung tdi cac thiét bi phan cling va cai dat phan mém cho cac
thiét bi phén ctng dé6.

VMM cung cdp khd néng xi1 1y da nhiém. Né thuc hién déng thdi
nhiéu ng dung cling lic bang cach chia sé thdi gian hoat déng cda
CPU. '

o Cdc thiét bi do VxD

Cac thiét bi ao (Virtual devices - VxD) 1a cac chuong trinh 32 bit hd
trg cdc thift bi doc lap v6i VMM béng cach quan 1y cac thiét bi phin
ciing (hardware devices) cia may tinh va hd trg phAn mém x{ ly. VxD
hé trg tat ca cac thiét bi phdn cling cho cac may tinh PC bao gém cac bd
diu khién ngit lap trinh duge (Programmable Interrupt Controller -
PIC), diéu khién thdi gian (Timer), truy nhap truc tiép bé nhé (Direct
Memory Access - DMA), diéu khién cac thiét bi (device), diéu khién dia
(disk controller), diéu khién cfng néi tiép (serial ports), diu khién cong
song song (parallel ports), diéu khién ban phim (keyboard), va diéu
khién man hinh hién thi (display adapter). Mot VxD duge yéu clu cho
bt cit thiét bi phdn cling nao néu thiét bi dé duge thist lap d ché @6 lam
viéc. Néi cach khac, néu trang thai cha thiét bj phén cing cé thé bi pha
v3 hog#ic thay ddi bdi viéc chuyén d6i gita nhifu may 4o (virtual
machines) hodc giita nhiéu @ng dung, thi thiét bi d6 bat bude phai cb
mét VxD phu hgp.

Néi chung, mét VxD c6 thé cung cép nhiéu loai dich vu cho VMM va
cac thiét bi ao khac. Windows cho phép ngudi stt dung cai dit cac
chudng trinh didu khién thiét bi 40 md&i dé hd trg cho mét thist bi phén
citng mdéi duge thém vao may tinh hodic cung cdp mot val dich vu méi
cho hé théng. |

Mot VxD ciing c6 thé cung cép cdc ham giao dién API (Application
Programming Interface) cho cac ing dung chay trong ché dé mé phong



190 KY THUAT LAP TRINH DIEU KHIEN HE THONG

80X86 hoic ché do bao vé. Cac ham nay c¢é thé cho phép cac dng dung
truy nhap tryc ti€p tdi cic tinh niang cua VxD.

Windows ¢6 mét giao dién diéu khién cac thiét bi vaolra (Input and
Output Controll - IOCTL) cho phép cac (ing dung dua trén méi trudng
Microsoft Win32 cé thé truyén théng truc tifp véi cac VxD. Céac ling
dung st dung giac dién nay thyc hién cac ham hé théng ciia MS-DOS dé
thu lugm céc thong tin vé mét thi€t bi, hodc thiuc hign cac thao tac

vao/ra khong cé sin trong cic ham chuén cta Wind32,

» Cdc chuong trinh diéu khién thist bi (Device drivers)

Maét chuong trinh diéu khién thiét bi trong Windows duac dat trong
thu vién lién két déng duge Windows st dung dé tuong téc vdi thidt bi
phén cdng, ching han nhu ban phim hodc man hinh... Thay vi truy
nhap trye tiép tdi mot thiét bi phan cling, Windows nap trinh diéu khién
cho thiét bi dé va goi cAc ham trong trinh diéu khién thiét bi dé thuc
hién cac tac dong trén thi&t bi ¢é. Moi trinh didu khién thiét bi cung cap
mot tap hgp cac ham chie nang. Windows goi cdc ham chiic nang nay dé
hoan thanh mét thao tac d6i véi thiét bi bi diéu khién, chidng han nhu
truyén 1 byte ra cong COM hodic dich ma quét ctia mdt phim duge an.
Cac ham chite nfing cia mét trinh diéu khién thiét bi ciing bao gdm cac
ma I¢nh dédc trung cAn thigt cta thiét bi dé thuc hién céc hanh dong trén
thiét bj do.

Windows doi héi phai ¢é cac trinh diéu khién thiét bi tuong tng cho
méan hinh hién thi, ban phim va cic edng truyén thong thong thudng
(nhu efing néi tiép va edng song song). Céc trinh didu khién thist bi khac
cling ¢6 thé dude véu cu néu ngusi dung bo sung thém cac thiél bi mdi

vao hé théneg.

o Cdc thir vién lién ket dong DLL

Trong Microsoft Windows, thu vién lidn kél déng DLL (Windows
dynamic-link libraries) 1a cac module chtta cac ham va dif liéu. Mot thu
vién lién két déng dude nap tai thdi diém thue hién (runtime) bang cach

goi cac module cua né (EXE or.DLL). Khi mét thu vién lién két dong da
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dude nap, né duge sip x€p vao vang dia chi tréng cla tién trinh gol thuc
hién cac ham cua thu vién lién két déng d6 (Tién trinh cha).

Cac thu vién lién két déng c6 thé dinh nghia hai kidu ham: Cac ham
tong thé va cic ham cuc bd. Cac ham tdng thé c6 thé duge g0l bai céc
module khéc nhau. Céc ham cuc bd chi ¢6 thé bj goi bén trong thu vién
lién két déng noi ma ching duge dinh nghia. Mic da mét thu vién lién
k&t dong c6 thé két xudt di lidu, nhung cac dit litu cia né thudng chi
duge stt dung boi chinh edc ham ciia cde thu vién déng d6. Cac DLL gitp
giam b$ nhd khi nhiéu Gng dung st dung ciing mét ham chiic nang &
cting mot thoi diém.

Lién két dong cung cép mot ky thuat dé lién két cac tng dung véi
cac thu vién clia cée ham 4 thdi diém hoat dgng (Run Time) cia cic Gng
dung d6. Céc thu vién dude luu tr@ trong cic file thye hién duge vi
khong duge sao vao file cua Ung dung nhu mét lién két tinh. Cac thu
vién nay 1a lién két déng boi vi chung dude lién k&t véi mot dng dung
khi ing dung dé dude nap va thuc hién. Kht mét iing dung st dung mot
DLI, h¢ diéu hanh nap DLL viao bé nhé, thiét 1ap tham chidu téi cac
ham trong DLL sao cho {ing dung ¢6 thé goi duge ching, va DLL dé dudc
loai bo khéi bg nhé khi né khong con cin thiét cho ng dung niia.

DLL duge thiét k& dé cung c&p tai nguyén cho cac ting dung, Nhiédu
ing dung c6 thé st dung ma trong mot DLL, nghia 1a chi mot ban sap
cua ma lénh thudng tri trong hé théng. Ngoai ra ciing 6 thé ning cap
hoic stia d6i DLL ma khéng cAn sda déi ung dung néu nhu cac giao dién
cua cae ham trong DLL khong thay doi.

Nhing nha phat trién phan mém c6 Lhé md rong mai trudng cia
Windows bang cach tao cac DLL mdi va thém né vio hé théng dé hé trg

cac ung dung cua Windows.

o Cdc thong bdo hé théng

Windows quan ly vi diéu khién eac ¢ng dung théng qua mot tap
hgp cae théng bao hé théng (system messages). Cac thong bao hé théng

cung c¢dp cach thitc dé bao cho LAl ca cac ng dung cang nhi cac thanh
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phén khac cha hé théng nhiing thay d6i ¢6 thé dnh hudng dén hoat déng
va syt truy nhép t61 cac tal nguyén hé thong ciia ching.

Céc ng dung va céc thanh phin khac clia hé théhg ciing c6 thé
dinh nghia cac thong bao hé thdng cla riéng chung va sd dung cac
théng béo d6 dé phue vu cho viée théng béo vé cac kiéu sy kién khac
nhau trong hé théng.

M3i mdt théng bio hé théng bao gdm mdt dinh danh va hai tham s6
32-bit, wParam va 1Param. Dinh danh cia théng bdo hé théng 1a mét
gia tri phin biét dung d€ chi dinh muc dich cta théng bao d6. Cac tham
86 cung cAp thém cac théng tin cin thiét, trong dé tham sd wParam
thudng la mdt gia tri théng béo.

Mét théng béo hé théng c6 thé duge gl téi mot hodc nhidu thanh
phén trong hé théng. Céc thanh phén nay cé thé 1a cc ing dung, cac
trinh diéu khién thiét bi, cac trinh diéu khién mang cta Windows hoac
cac trinh didu khién thiét bj 8 mie hé théng.

HAu hét cac Gng dung khéng gii di cac thong bao hé théng, ma
ching nhan va xit Iy cac thong bao hé théng duge gli tdi td cac thanh
phan khac ctia hé théng. Hé diéu hanh thudng gli cdc théng bao hé
théng phan dnh sy thay d6i ciia cac trinh didu khién thiét bi  mtc hé
thong. Trinh diéu khién thiét bi hodc cac thanh phdn lién quan thudng
san sinh ra cac théng bao hé thdng, sau d6 gui ching téi cac Ung dung
va céc thanh phdn khac dé bao cho ching nhiing thay d6i. Ching han.
hé théng con chiu trach nhiém quan 1y dia san sinh va giti cac théng bao
hé théng khi trinh diéu khién thiét bi cho dia mém nhéan biét sy thay déi
khi ngudi dang dua dia vac 8 dia.

Cac tng dung nhan dugde théng bao hé thong thong qua thu tuc cla
sb cua ctia s6 lam viéc chinh cda cac ing dung dé. Théng bao hé théng
khéng duge giii tdi cac clia sd con cua tng dung (d81 vdi cac tng dung ¢6
nhiéu ctta s6). Khi d6 tay thudc vao ndi dung caa théng baoc. mdi tng

dung cé thé ¢é nhitng hanh déng tucng tng. Mét vai théng bao hé thong,
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duge goi 14 cac théng bado hang dogi, déi hdi cac dng dung phai tra lai
ho#c gia tri TRUE hodc BROADCAST QUERY_DENY dé chi dinh ligu
hé théng cb6 nén tiép tuc giti cac théng béo tdl nhling ndi nhan khac
khéng.

Nguoi 1ap trinh c6 thé tao cac théng bao hé théng cia riéng minh dé
xac dinbh cdc hanh ddng gita cac (Ung dung va cac thanh phén khéc cua
hé théng. Diéu nay dic biét hitu ich néu ngudi 14p trinh phai tao cac
trinh diéu khién thiét bi hodc cac trinh didu khién thiét bi § miic hé
th&ng. Nhitng théng béo hé théng mdi d6 6 thé gl hodc nhén céc théng
tin gita trinh diéu khién thiét bi va céc (ng dung c6 st dung thiét bi
ctia trinh diéu khién d6.

Nguai lap trinh cling c6 thé gii cac théng bao do ho tao ra té cac
thanh phén trong hé théng. Cac thong béo d6 s& duge gl t6i céc noi
nhén theo thit ty; Céc trinh didu khién thiét bj mite hé théng, céc trinh
diéu khién mang ctia Windows, céc trinh diéu khién thiét bi khac va cac
tng dung. Diéu nay c6 nghia 1a céc trinh diéu khién thiét bi mtc hé
thdng, néu duge chon Ia ndi nhan, ludn ludn nhan duge cde théng bao
dfu tién. Trong cling mét kiéu nhiing ndi nhan, khéng cé trinh didu
khién nao duge ddm bdo s& nhén duge cdc thong béo trudc céc trinh
didu khién khéc. Diu nay cé nghia 1 mét théng bdo mudn dude giti cho
mét trinh diéu khién nhat dinh ndo d6 bat bude phai ¢6 mét dinh danh
phén biét téng thé dé sao cho céc trinh diéu khién thiét bi khac khéng
¢6 ¢ dinh xit 1y né.

Windows ¢6 m6t cd ch& hang dgi cac thﬁhg bao cho phép chon lua
nhiing ndi nhan da duge traoc quyén nhén thong bio dé thuc hién mét
hanh dong nao d6, Ngudi 1ap trinh c6 thé tao ra hang dgi théng bao cho
riéng minh. Véi cac hang d¢i nay, ngusi 1ap trinh c6 thé chi ra thi ty
nhan cic théng bao cla cac thanh phén cin nhan théng bao (cac noi
nhén) trong hé théng. M&i ndi nhan théng béo cla hang dgi nay phai tra
lai gia tri @8 bao cho hang doi gii théng bao cho noi nhan tiép theo hoic
k&t thie viée gli théng bao. Ngudi 1ap trinh ciing ¢6 thé tao céc trinh
diéu khién dé gii va xi 1§ cac thong bao.

13- KI1.T in
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4.2. QUAN LY BO NHO CUA HE DIEU HANH WINDOWS

Hé diéu hanh Windows cho phép truy xudt mét khéng gian nhd
dung lugng nhidu GB. Trong ché d6 bao v&, hé didu hanh diéu khién tac
vu nap chuong trinh phai x4c lap mét bang mé ta théng tin dia chi bg
nhé. Cach xu 1y ché€ do bao vé tinh todn mdt dia chi vat Iy J trén céc
CPU x86 cling giéng nhu ¢ trén CPU cd s6 286. B6 x11 1y diing ndi dung
cua mét thanh ghi phan doan nhu mét chi din téi mét bang mé ta. va
viéc nhép liéu vao bang mé td chita dyng hau hét nhiing théng tin cdn
lai. HAu nhu x86 cho phép hé diéu hanh thi hanh mot so d6 i:}f} nhd ao
phén trang hoan hao. Khi h¢ diéu hanh ¢6 thé phén trang bd nhd, théng
tin dia chi duge rdt ra tit bang m6 ta phai di qua mét cap dién gidi cao
hon trude khi duge stt dung nhu mét dia chi bé nhé thuc.

4.2.1. Quan ly bd nhé

Quan 1y bd nhé (memory management) trong Windows duge phan
thanh hai muce d6 khac nhau: mét mic d6 lap trinh vién ¢d thé nhin
thay va mot muc dd chi hé diéu hanh nhin thiy ma théi.

Khdng gian dia chi hé théng
System address space 4GB
{not addressable by application)

Khéng gian dja chi chia xé

Shared address space 3GB

Khéng gian dia chi riéng

Private address space <GB

Hinh 4.1. Anh xa bd nhé o danh cho trinh tng dung

Hinh 4.1 minh hoa céch bd tri clla bd nhé do trt')ng trinh ng dung
Win32. Méi trinh ing dung Win32 lai c6 mdt 4nh xa bé nhé tudng ing
va mbi khéng gian dia chi déu 12 duy nh4t. Tuy nhién, bd nhé vin khéng
duge bao vé tron ven: bd nhé ridng dude cdp phat cho mét trinh ting
dung Win32 cé thé bi trinh ing dung khéac gan dia chi tranh chép.

Khéng gian dia chi riéng cua trinh tng dung Win32 lai ciing 12 mién ma

13- KT
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trong d6 hé théng c&p phat bs nhé dé thda méan nhu cdu ddi hoi cun
trinh {ng dung khi dang dudce thue thi trén may.

Khéng gian dia chi hé théng duge ding dé anh xa nhing thu vién
lién két ddng (DLL) trong hé théng vao dia chi khéng gian cuaa trinh ng
dung. Nhing lénh goi tdi nhiing thu vién lién két déng caa hé théng trd
thanh nhitng lénh goi téi viing nay. Nhiing trinh tng dung ciing c6 thé
y&u cAu cip phat bd nhé dong bang phuong tién cia nhiing dia chi ao
duge anh xa vao viung phan chia. Nhiing dia chi do dude anh xa vao
khdng gian dia chi phan chia phuc vu nhu cdu kiém soat su phéan chia
b6é nhd cho nhitng trinh ng dung khae nia.

*» Bonhddo

B6 nhé ao 14 moét phuong phap cho phép nhiéu chuong trinh cung
chay mét lic ¢6 thé diing chung mét bd nhd vat 1y clia mdt may tinh.
Ché& d6 ao ¢ day mudn néi tdi thao tac ciia bd vi x 1y x86 & trong ché do
40. Su quan 1y bd nhé 4o duge hoan toan dat dudi sy kiém soat clia hé
diéu hanh. B4t ¢d mdt chuong trinh riéng ré nao déu ciing ¢é thé truy
xuft duge bd nhd cin thiét vao bt it lae nao. Thi du, ching ta chay hé
Widows trén mét hé théng cé 4MB bd nhéd va mét dia ciing con tréng
nhiéu, ngay Windows véi nhitng thanh phan nhu shell, b8 quéin 1y in 4n.
v.v... da chi€fm mdt bd nhé hon 1 MB. Con 6 trén dia 1 mét chuong trinh
x¥ 1§ vin ban ma ngudi ding dinh ding tdi. Mét khi duge nap vao bd
nhd, chudng trinh nay phai chiém 2 MB, va ngudi dung phai nap vao b
nhé mdt tai lidu 16n bao gbm nhiéu font chit khae nhau. Nhu thé, tai liéu
nay chidm téi 400 KB ca MB con lai trong bd nhé. Gio day, ngudi dung
dinh nhip thém mdt bang sd vao trong tai lidu dé. Nhiing s& lidu nav
ndm trong phidn mém bang tinh dién td, va ngudi dung lai phai chay
mét trinh tng dung bang tinh dién tl dé cit. dan va sao chép vao tai
lidu, Nhu th& Windows bét bude phai nap trinh ng dung bang tinh dién
tl1 va dit lidu vao trong bd nhd cdn lai 1a 624 KB, Néu nhu ngudsi Jung lai
dung phin mém DELPHI thi phdn mém nay va dit lidu khéng thé chita
ndi vao bo nhé con lai. C& theo cach nghi, khé long ¢6 thé chay néi
chuong trinh trén theo nhu nhitng diéu da mé ta. Song, hé théng va ci
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hai trinh Ung dung d6 van chay suén sé nhu thé b§ nhé vin con tréng
rit nhiéu. Moi chuyén xdy ra khéng phai & bén trong 4 MB sin ¢6 cla b
nhé vat 1y, ma 14 xdy ra ¢ trong b6 nhd ao.

- o Qudnly b6 nhé do

B3 nhd ao ctua hé théng duge tao 1ap nhd RAM d trong may timh va
tap tin Windows trao d6i trén dia citng. Hé didu hanh qudn 1y t&t ca b
nhé s&n c6 bing cach trao ddi nhitng phdn doan chudng trinh va di liéu
tit RAM vao t4p tin trio d6i. Nhitng chi thi trong mét phén doan ma dic
big¢t duge thi hanh thi phdn doan d6 phdi duge nap vdo RAM, nhing
phén doan mé khéac vin cé thé & trén dia trong tap tin trdo d6i néu
khong duge dung tdi. Mot viing b dém di ligu dia & bén trong mdt phan
doan dit liéu phai d trong RAM néu chuyén d68i dia thanh cong. M5i khi
mdt phan doan khéng ndm trong RAM thi hé diéu hanh c6 thé danh d&u
véng béng phan doan 46 biing cach x6a bit Present nim trong b6 mb ta
phén doan thich hgp. Néu truy xuft téi phan doan d6 thi CPU x86 sé
phat sinh mét ngdt khi€m dign (not present interrupt) dé bao cho hé
diéu hanh biét sy kién nay. H8 théng s8 dan x&p d€ nap doan bj thisu 46
v#0 mgt ving sén cé & trong RAM, va réi khdi dong lai chudng trinh vén
da gy ra ngit d6.

Bo x{ 1y tit 386 trd 1én da céi thién moi tac vy trén bing cdch cho
phép mot k& hoach phén trang by nhd ao khi#n hé didu hanh c6 thé thi
hanh t&t ca viéc c8p phéat bd nhé, gidi phéng bd nhé va nhitng téac vu
trdo d6i trong nhiing ddn vi cha nhitng trang bd nhd. Trong bd xu ly 386,
mét trang by nhd 14 4 KB, vd mdi phan doan bd nhd duge tao lap bing
mét hay nhiéu trang b$ nhd 4 KB. Trong khi khdi tao, hé difu hanh
thoat tién chuyén bd xit Iy vé ché& d6 bdo vé, réi lam téc vu phin trang..
Khi d3 phén trang xong, bd xit Iy 386 lién thay d6i cac théng dich dia chi
32 bit bang cach thém dia chi gdc tir bd md ta vao (offset) duge chudng
trinh phat sinh. Hé diéu hanh giit 1dy toan bg cau tric bing cach luu trit
dia chi cia thu muc bang phéan trang bd nhd danh cho chuong trinh hién
hanh trong mdt thanh ghi dac biét tén 1a CR3. M5i 1an chuyén déi tace
vy, hé diéu hanh lai nap lai CR3 d€ bao cho chudng trinh méi bidt thu
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muc phén trang bd nhd (page directory). Dé hd tr¢ nhiing thao tac bd
nhd do va hé théng bao vé bd nhd x86, thi thu muc trang bd nhé va
nhitng nhép lidu bang trang bd nhé phai chita luén cd mdt s8 bit cd
trang thai. Ngoai ra, mudn d€ tuong thich véi nhitng chuong trinh c
viét bing ma 16 bit, Windows lai ding c& k¥ thuat thunk dé chuyén déi
mé 32 bit thanh 16 bit va ngugce lal.

4.2.2. Hg théng bio vé

Hé didu hanh Windows d& dé xuét nhiing kha ning bao vé: bao vé
dit lidu cho ngudi diang, bdo vé mét chuong trinh nay khoi bi nhing
chuong trinh khac 14n chiém khi dang chay trong mdy, va bao vé nhiing
thiét bi vat Iy khong bi truy xuét trai phép.

e Bdo vé bé nho

Ma&i khi mét trinh @ng dung truy xudt mét vi tri bd nhd khéng nam
trong 4nh xa bd nhé (memory map), bd xit Iy x86 lién phat sinh mét ngit
va trao d8i cho hé didu hanh mot tap thong tin lién hé. Dai khi, hé didu
hanh phai dan xép dé thém mét trang bd nhé thich hgp va anh xa bg
nhd cla trinh tng dung d6. Véi nhiing phién ban Windows 3.x, hé diéu
hanh cdp phat nhiéu bd nhé cho trinh Ung dung. Nhung thudng néu
chay nhiéu trinh dng dung t6n nhiéu b nhé thi hé didu hanh sé hién thi
mot hop thoai bao 14 bd nhd qua it khong thé ti€p tuc thi hanh, hodc
trinh tng dung khong thé lam duge gi nita. Vo trudng hgp nay,
Windows 9x giai quyét bing cich md rong s0 lugng nhiing tai nguyén hé
didu hanh sin c6, ddc biét khi nhiing tai nguyén yéu cau hé thong duge
thdéa min do hé diéu hanh cdp phat bd nhd tit vang b nhé déng
(memory pool) ctta ché d6 bao vé 32 bit.

o Vanh bdo vé trong Windows

Windows khai thac kha nang bd xit Iy Intel x86 dé hé trg nhiing
cdp db uu tién phic tap. Do tde vu x{ Iy cha nhiing vanh bao vé c6
khuynh huéng &nh hudng téi nhiu khia canh cua cach thiét k& hé
théng, Windows x{ ly biing cach ding nhiing mite d§ wu tién O va 3.
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Nhing phén td vanh 0 12 nhiing gi ngudi lap trinh thudng nghi téi nhu
hé diéu hanh. Phdn mém vanh 0 12 phén co sd ctia hé didu hanh va né ¢6
muc vu tién cao nhat.

Nhiing trinh tng dung Windows va nhiing trinh ing dung hé diéu
hanh Microsoft luén luén chay & vanh 3, do d6 nhiing quyén wu tién ciia
no thudng bi han ché. Vi vy, vige tham nhap vao hé théng rat khé ma
phai c¢6 mot s& ky thuat lap trinh dac bi1ét v6i ngdn ngt bac 'thz‘{p nhu
Assembly hodc ngdn ngit bac cao nhu C, Delphi... méi c6 thé tham nhap
duge,

4.2.3. Anh xa b nhd trong Windows

Bé xi ly x86 qudn 1y duge khéng gian dia chi 4o ltit 1 GB trd 1én.
Trong khong gian dia chi a0 nay, nhitng phén td hé théng khic nhau va
nhing trinh Ung dung déu chim giit nhing viing ¢6 nhiing gidi han
nh&t dinh. Hinh 4.2 cho ta thdy 4anh xa b6 nhé co ban cho hé théng 1a
anh xa khéng gian dia chi 4o 4 GB vao trong bé nhé vat 1y c6 sin.

Trong anh xa bg nhé hé théng, ving 1 MB thdp nhat cia khong
gian dia chi 4o dugc diing dé thao tic may 4o cha hé diéu hanh hién
hanh. Méi mét may o ciing ¢6 riéng mdt anh xa bd nhd hdp thic trong
vung tit 2 t61 3 GB. 8ut dnh xa nay cho phép hé théng dude gan dia chi
cho mdt may ao bat ké may d6 hoat déng hay khéng. Nhung khi mét
may &o cia hé diu hanh Microsoft chay, né lién duge anh xa vao day
cia 1 MB.

Trong khéng gian dia chi 4o cia trinh tng dung Windows 32 bit.
nhitng b c¢dng cu chuin déu dung 4 MB nhu 1a dung lugng méc dinh va
ching duge nap ngay vao vang tit 4 MB t6i 2 GB. Dia chi nap trinh Ung
dung loai 4 MB s& 1am phu hgp duge vdi dia chi Windows NT duge dung
d€ nap nhing trinh Gng dung 32 bit ngay trong phién ban san pham
dau tién. Viing nhd thap nhéit 16 KB ctia méi khéng gian dia chi cta
trinh Ung dung 32 bit (nhitng dia chi ao ti¥ 0 téi 3FFFh) déu khéng
hgp 18,
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FFFFFFFF 4G8

Hé thdng lién két déng ding
cho vanh 0

—

BFFFFFF Y 3B

Cac ing dung 16 bit
Cac thur vién lién két dong

S—
07FFFFFF — N 208

Cac (mg dung 32 bit
| — —

T
O03FFFFF 1 4 GB

Chua sir dung

0COFFFFF } 1GB

Bd nhé cho MS-DOS
00000000 0

Hinh 4.2. Tao mét may ao dé tai file chay vao bé nhd

4.3. QUAN LY FILE CUA WINDOWS

o Ving tiéu dé cua file chay (Portable Executable file - PE file)

Diéu quan trong ddu tién cAn phai biét vé vung tiéu dé cha file chay
(Portable Executable file - PE file) 14 mgt chudng trinh trén dia chinh la
hinh 4nh cia mét module sau khi da duge Windows tai vao bd nhd. Ta
stt dung tit “module” dé néi dén phéan code, data, va resource chia mot file
chay hodc thu vién lién két doéng (DLL) dudc tai vao bd nhd. Trinh nap
cua Windows khong cin phai lam gi nhiéu dé tao ra mét process tit file
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trén dia, né st dung cd ché 4nh xa file trén bd nhé dé 4nh xa cac phan
cta file trén dia. Trong méi trudng Windows 32 bit, phén bd nhd duge s
dung bdi mét module 12 lién tyc, ta chi cAn phai xéc dinh mét diéu la
trinh nap sé dnh xa file vao dia chi nao trén bd nhd.

M4t v&n dé nita cdn chd ¥ 1a dia chi do tuwong déi (the Relative
Virtual Address - RVA) vi trong nhiéu trudng file PE phai st dung RVA
nay. Mgt RVA don gidn 12 mét dja chi OFFSET ctia céc di tugng, dia
chi OFFSET nay ¢6 quan hé véi dia chi 4nh xa file trong bd nhé. LAy vi
dy, ta néi trinh nap 4nh xa file trong bd nhé bit ddu tai dia chi 0x10000
trong ving dia chi do, neu mdt thanh phan nao d6 cta file bit diu tai
dia chi 0x10464 thi RVA clia né sé 13 0x464. Céng thic tinh toan dia chi
nay rat don gian: ‘

Dia chi 4o (Virtual Address) - Dia chi cd s& (Base Address) = RVA
0x10464 - 0x10000 = 0x00464

Dia chi co s 14 dia chi bdt diu cla file EXE (hozf;c cia thu vién
DLL) anh xa trong bd nhd. Trong Win32, goi dia chi ¢o s& cua mot
module 14 HINSTANCE (instance handle) & mdt mic nae d6 ¢6 vé nhu
khong hgp 1y bdi né 6 ngudn gdc t& Winl6. M3i mot instance caa iing
dung trong Windows 16 bit ¢6 mét mang dit liéu riéng biét 1ap (gén véi
no 1a mét handle toan cuc) dé phan biét vdi nhiing instance khac cua
itng dung dé6, do vay xuat hién cum ti “instance handle”. Céac ting dung
trong Win32 khéng can phai duge phin biét gilta cac instance bdi vi
chung khéng dung chung vang nhé nao. Tuy nhién, HINSTANCE dugc
st dung dé chi ra tinh k& thita t& Winl6 chia Win32. Péi véi Win32, ta
c¢6 thé ding ham GetModuleHandle cho bt c thu vién DLL nio ma
chudng trinh sl dung, do vay ¢6 thé ¢6 duge mdt con tré cho phép truy
nhép dén cac thanh phan cia module dé.

Trong file PE, mét khai niém cling rdt quan trong 1a Section.
Section c6 thé chita hodc 1a mé chuong trinh, ho#c la dit liéu ctia chuang
trinh. Khdng ging nhu cac segment, section la mdt khdi bd nhd Lién tuc
khéng gidi han v& dé 16n. Mot s6 section chita mé hodc di liéu ma
chuong trinh tryc ti€p st dung, mot s8 khac dude tao ra do trinh lién két
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(linker) chita cc thong tin cAn thiét cho hé diéu hanh. Trong mét s6 tai
lidu, section duge dé cAp dén nhu 13 cac d6i tugng.

Viung tiéu @& PE khong ndm ngay & déu file, khoang 100 byte ddu
tién ciia mét file PE chia mdt m&u chudng trinh MS-DOS nhd c¢é nhiém
vu in ra mot théng tin ngédn nhu “This program cannot be run in MS-

DOS mode” khi ta chay chudng trinh Win32 trong méi trudng khong hd
trg Win32.

Hinh 4.3 minh hoa 4 phén d4u tién cta header file.

0Ch
: Théng tin diu file ding trén mai

20h trudng N:S DOS

Chua su dung
3Ch — -

Chi téi phdn PE Header ding cho
méi trudng Windows 32 bit
43h

M3u chuong trinh théng bao khi
chuong trinh chay trén méi trudng
MS-DOS

Théng tin méd ta header mdi,

Hinh 4.3. Minh hoa 4 phian ddu tién cla tiéu dé

T rong phan ti8u dé MS-DOUS, néu word tai oftset 18h ¢6 ga tri ia
40h hodc 16n hon, thi gia tri cia word 8 offset 3Ch sé& chi ra offset téi
tiéu @8 Windows. MS-DOS sé s dung méu chucng trinh dé hién thi
théng bao khi thi hanh chudng trinh trén mbdi truong MS-DOS. Céc
théng tin cu thé vé tidu dé MS-DOS dudgc trinh bay § phin tiéu dé cla
cac file chay trén méi trudng MS-DOS.

Segment EXE Header bao gdm nhiéu loai nhu PE, NE, LE, c¢é ndi
dung miéu t4, kich thude, vi tri tai file 1&n bd nhé, sb section trong file,...
Tiép theo 1a céc section miéu ta vé vi tri kich thudc cta section trén file
va vi tri, kich thude cla section khi tdi 18n bd nhd.



202 KY THUAT LAP TRINH DIEU KHIEN HE THONG

o Phdn tiéu dé PE

Phén header nay chda cac théng tin vé vi tri, kich thuée cla phan
code va dit liéu, h¢ diéu hanh file cin dé chay,... Phan titu dé PE gém c6
3 phan: phan d&u higu nhan dang (gdm 4 byte c6 gia tri “PENONOY),
phin IMAGE_FILE HEADER va phan IMAGE_OPTIONAL _HEADER.
Duéi day la bang liét ké ddy du cac trudng trong phan tiéu dé PE, cac vi
tri dude tinh tuong d&i, bit dau ti byte ddu tién cla phin tidu dé PE
(khéng phai 14 byte d4u tién tinh tit ddu file). Tén cac trudng git nguyén
theo dinh nghia cia Microsoft dé tién tham khao vé sau.

Old-style EXE
00h
Header
20h Reserved
Offset to
3Ch Segmented Header
Relocation Table
40h & Stub program
xxh

Segment EXE
Header

Segment Table
Resource Table
Resident Name
Table
Module Reference
Table
Imported Names
Table
Entry Table
Non-Resident
Name Table

Seg #1 Data
Seg #1 Info

Seg #n Data
Seg #n Info

Hinh 4.4. Minh hoa tiéu dé EXE
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4 byte dAu ctia phén tiéu dé PE chita chudi nhén dang “PENO\O”,
néu 4 byte nay la “NE\O\O” thi c¢é nghia 14 file chay trong méi trudng
Windows 16 bit, néu 1a “LE\O\Q” chi ra d6 1a mét VxD cia Windows 3.x,
con “LX\O\O” danh cho file cia 08/2 2.0. Tiép theo chudl nhin dang 1a
phan IMAGE_FILE_HEADER, cac trudng trong phin nay chia nhiing

thong tin cd ban nhat vé file (d& dudc chi ra ¢ trén). Ngoai ra, con mot sé

luu ¥ sau:
Offset Tén trfiing . Y nghia
0Ch - 03h Signature Déu hiéu nhan dang ("PEV0\O")
IMAGE_FILE_HEADER
04h - 05h Machine Yéu cau CPU cho file
06h - O7h NumberOfSections S6 section cla file
08h - 0Bh TimeDateStamp Thai diém 10c file dudc tao ra
0Ch - OFh PointerToSymbolTable Vi tri clla bang symbol COFF trén file, chi
dudc ding trong file OBJ va file PE vai
théng tin debug COFF. Thudng khang sd
dung
10h - 13h NumberOfiSymbols 86 symbol co trong bang symbol COFF.
Thudng khdng sif dung
14h - 15h SizeOfOptionalHeader Kich thuéc cta phin Header mé réng
{Optional Header)
16h - 17h Characteristics Cd chlra cac thdng tin vé file
IMAGE_OPTIONAL_HEADER
18h - 19h Magic Thudng cé gia tri 10Bh
1Ah MajorLinkerVersion
1Bh MineorLinkerVersion Version cla trinh lién k&t
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1Ch SizeOfCode HAu hét cac file chi ¢6 1 code section, do d6
truding ndy chita kich thude cla section.text

20h - 23h SizeOflnitializedData Téng kich thudc clla cic section (ngoai trir

' code segment) chifa dif lidu da dudc khai

tao khi chudng trinh bt ddu

24h - 27h SizeOfUninitializedData Kich thutde clia cac section ma trinh nap cho
phép chi8m mét khodng trong bd nha, tuy
vy chiing khang chiém 1 khodng trong fite
trén dia. Céc section nay khéng cdn phai cé
gia trj xac djnh khi chudgng trinh khdi dang.
Thudng cac dit lidu loai nay ndm trong
section.bss

28h - 2Bh AddressOfEntryPoint Dia chi {RVA) chita cau I&nh d4u tién duoe
thire hién

2Ch - 2Fh BaseOfCode Bia chi (RVA) ndi Code section bat d3u

30h - 33h BaseQfData Dia chi (RVA) bt diu cda Data section

34h - 37h ImageBase Bia chi (RVA) anh xa file trong bd nhd khi
file duoc goi (thudng ¢6 gia tri [ 0x400000)

38h - 3Bh SectionAlignment Khi d& anh xa file vao bd nhé, méi section
clia file dudc bao dam bit d3u tir mot dia chi
la béi s6 cha gia tri nay (véi muc dich phan
trang, gia trj ngédm dinh 3 0x1000}

3Ch - 3Fh FileAlignment Gid tri ngdm dinh la 0x200. Trong PE file,
cac section thuding ¢6 kich thudc 13 boi s6
cla gia tri nay

40h - 41h MajorOperatingSystemVersi

an
42h - 43h MinorOperatingSystemVersi { Version t&i thidu clia hé diéu hanh d& thuc
on hién file nay
44h - 45h MajorimageVersion
46h - 47h Bay 1 trudng do ngudi s& dung dinh nghia,

MinoflmageVersion

¢b thé dat gia tri cho trudng nay thng qua
chi thj VERSION ctia trinh lién két. Vi du:
LINK AVERSION : 2.0 myobj.obj
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48h - 49h MajorSubsystemVarsion

4Ah - 4Bh MinorSubsystemVersion Version t8i thidu clia hé thdng con chay
churong trinh, Gia trj d&c trung 14 3.10 (cé
nghia 14 Windows NT 3.1)

4Ch - 4Fh Reserved1 Danh riéng

50h - 53h SizeOflmage T8ng kich thudc cda file bat du tir
imageBase cho dén hét section cu&i cling
(kich thudc clia mdi section dudc lam trén
difa vao SectionAlignment, vi dy néu kich
thudc clia section.data trong bé nhé 14 230h
thi kich thudc clia section trén file sé& dugc
lam trén 1&n 400h néu SectionAlignment =
200h)

54h - 57h SizeOfHeaders Kich thude cla toan bd phan header va

: bang c4c section

58h-5Bh | CheckSum CRC checksum clia file

5Ch - 5Dh Subsystem

SEh - 5Fh DllCharacteristics Cd xéc dinh trong trudng hop nao thi mdt
ham khdi tao DLL (vi dy nhu DIIMain) dugc

: gol

&0h - 83h SizeQfStackReserve Gi4 1rj ngdm dinh 1a 0x100000 (1MB). S6
Iugng b$ nhd do danh cho ngén xép clia
judng khdi tao, khdng phéi t&t ca viing nhé
nay d8u duge chap nhan

64h - 67h SizeOfStackCommit Gid trl ngdm dinh ka 0x1000 {1 trang) d8i vdi
Microsoft Linker, con a8i véi TLINK32 (4 2
trang

68h - 6Bh SizeOfHeapReserve S8 Iugng bd nhd 4o danh cho ving heap
cla tién trinh khdi tao, ¢6 thé ding ham
GetProcessHeap dé tham khao

6Ch - 6F.h SizeOfHeapCommit Gi4 tri ngdm dinh |4 1 trang

70h - 73h LoaderFlags

74h -77h NumberQfRvaAndSizes S6 Iugng cac Entry trong mang
DataDirectory (= 10h)
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+ D3l véi trudng Mechine, ta c6 mdt s6 gia tri dé xac dinh CPU:

!

Gid trj Yéu cdu CPU J

_i

Ox14d Intel i860 X
Ox14c Intel 1386 (same ID used for 486 and 588)

Ox162 MIPS R3000

0x166 MIPS R4000

3 0x183 DEC Alpha AXP

* Déi véi truong Characteristics, c6 mdt s8 gia tri quan trong sau

Gia trj Y nghra
Ox0001 ' Khéng cé su tai dinh vi trong file
0x0002 La file chuong trinh chi khéng phai la OBJ hay LIB

0x2000 La thur vién lién két dong chir khdng phai 1a file chudng trinh

Ti€p theo phin IMAGE_HEADER_FILE 13 phAn tiéu d¢ PE md
rong c6 ciu tric IMAGE_OPTIONAL HEADER, phan nay cing di dude
mé ta § trén. Trudng cudi ciing cua phan tidu 48 PE  la
NumberOfRvaAndSizes hién nay ludn c6 gia tri ngdm dinh 12 10h. Day
la s phidn tid cla mang cac phidn td ¢6 ciu  trie
IMAGE_DATA_DIRECTORY. Khai b4o cia mang nay nhu sau:

IMAGE_DATA_DIRECTORY
DATADlRECTORY[IMAGE_NUMBEROF_D]RECTORY_ENTR]ES]

Mang ndy nam ngay sau phén tiéu dé PE md rong. Cac phén tii cua
mang chira RVA va kich ¢8 clla cdc thanh phdn quan trong trong file,
chiing c6 d¢ 16n 1a 8 byte. Mgt s phén tit § phia cudi clia mang hién nay
chua dude st dung. Phén td dau tién cia mang luén chda dia chi va
kich thude cha bang cde ham Export (n&u c6). Phan ti thi hai chda dia
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chi va kich thudc cia bang cac ham Import... Mang phén tit nay cho
phép trinh nap nhanh chéng tim ra cac section riéng biét clia file ma
khéng cdn phai duyét qua titng section. Dudi ddy 1a bang liét ké 16 phan
tit cia mang nay :

Offset No§i dung
78h - 7Fh Export table address and size i
/
80h - 87h Import table address and size i
88h - 8Fh Resource table address and size
90h - 97h Exception table address and size
98h - 9Fh Certificate table address and size
ADh - ATh Base relocation table address and size
ABh - AFh Debugging information starting address and size
BOh - B7h Architecture-specific data address and size
B8h - BFh Global pointer register relative virtual address
COh - C7h Thread local sterage (TLS) table address and size
C8h - CFh Load configuration table address and size
DOh - D7h Bound import tabie address and size
D8h - DFh Impeort address table address and size
EOh - ETh Delay import descriptor address and size
E8h - Efh . COM runtime descriptor address and size
FOh-F7h ' Reserved

Tiép sau 12 bang céc section chita cac section header, mdi section
header ¢6 40 byte ¢6 cdu tric IMAGE_SECTION_HEADER, gdm cac
trugng (tén trudng gid nguyén theo dinh nghia cha Microsoft dé tién
tham khao vé sau): |
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Vi trt ~Tén Y nghia
00h - O7h Name[IMAGE_SIZECF_SHORT_NAME] | T&idala 8 ky iy, co thé dattén
thy ¥, khéng cé ky tuf két thic
08h - 0BhR | VintualSize Klch thudc section trén bd nhd
OCh-0OFh | VirtualAddress Dia chi section trén bd nho
10h - 13h SizeQfRawData Kich thuéie clia section trén file
14h - 17h PointerToRawData Dia chi section trén file
18h - 1Bh PointarToRelocations B4i vai céc fils EXE, o6 gid tri 0
i1Ch - 1Fh | PointerToLinenumbers Cé gia tri 0 néu khéng c6 sd
dong COFF
20h - 21h NumberOfRelocations C6 gia tri [4 0 46i vai file EXE
22h - 23h NumberQiLinenumbers
24h - 27h Characteristics Xéc dinh cac thude tinh nhy

Readable, Shared,...

» D&i v6i trudng Characteristics, ta c6 mft s gia tri quan trong

sall.
Gig trf Y nghta

0x00000020 | Section chia ma {ludn ludn dugc dat cling vai cd Exacutable
(0x80000000)

0xD0000040 | Section chita dir liéu 44 khdi tao trude (hdu hét cac sedtion déu
duge a8t co nay trir section.bss va section thi hanh)

0x00000080 | Section chira dir li&u chufa dugc khdi tao {section.bss)

0x00000200 | Section chira cac ghi chu hofic mét vai thong tin khag

0x02000000 | Section nay cé thé bj bd qua, do dé no khéng cin thiét cho
chuang trinh méi khi duge tai vao bd nhd. Bién hinh Ia
section.refoc
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0x10Q00000 Section nay c6 thé ding chung (shareable), Khi duge sir dune vdi
1 thu vién lién két déng, dif lidu trong section nay cé thé dugc tai
cé cac chudng trinh dang s dung cing 1 thurvién DLL s« g

0x20000000 Section la thi hanh dugc (Executabie). Thudc tinh nay luén dudc
dat bat ot khi ndo cd "chita ma" {0x00000020} dugc dat

0x40000000 Section nay ¢ thé doc {Readable). Cd nay thudng dudc dat cho
cac section trong file.EXE

0x80000000 Saction nay cb thé ghi (Writeable}

Ma3i section header ¢6 kich thuée 13 40 byte, tac thanh mot chudi

lién tuc trong file. Ta c6 mot s8 section pho bién sau:

Code Section, thudng ¢6 tén la.code hay.text chita ma cua chuong
trinh. Section nay bat budc dd1 vé1 moét file chuong trinh, nhung
lai khong bét bude dé véi mot thu vién DLL. Trong file chuong
trinh, section nay luén phai chiza ddu vao (EntryPoint) cun
chuong trinh.

Data Section, thuong duge goi la.data chiia cac di liéu da duge
khdi tao (initialized data).

Section chita dit liéu chua duge khai tao goi la.udata hay.bss
Section chia da liéu chi doc, ¢6 tén la.rdata. giéng nhu
section.data nhung khéng ¢6 cd Writable

Section chla tai nguyén,.rser

4.4. LAP TRINH HE THONG TREN HE DIEU HANH DA NHIEM WINDOWS

Lap trinh ¢6 c&u tric 1a tu duy 1ap trinh logic lam cho chugng trinh

dudce viét ra sang sha, dé doc, dé hiéu. Phudng phéap nay da va van dang

phat huy tac dung. Song cing véi sy phat trién cla ¢éng nghé tin hoc.

thi tu duy vé 1ap trinh ¢ nhiing budc phat trién méi, dic bidt khi xav

dung cac ting dung 16n véi su hop tac cua nhiéu nguoi khién cho lugng

dit liéu trd nén lén dén mie rat khé kiém soat khi ghép ndi cac modul

phin mém riéng biét véi nhau. Mot tu duy mdi vé lap trinh ra do gial

- K D m
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quyét khé khan nay d6 1a tu duy vé lap trinh hudng d6i tugng. Lap trinh
hudng d&i tugng thuc chat 14 xay dung mét chucng trinh xit 1¥ m61 quan
hé gida cic ddi tugng. Mbi dél tugng duge thua ké tit mot 16p $& mang
day di dac tinh cia 16p (Class) d6. Khai niém vé 16p 1a mét khai niém
md&i va kha tritu tugng. Cé thé hidu 16p 1a mét tap hop cac dac tinh ma
khi mdt dé1 tugng duge dinh nghia nim trong moét 16p sé mang day da
cac dgc tinh cua 1dp d6. Théng qua edec thude tinh (property). phuong
thitc (method) va sy kién (Event) gén vdi d6 tugng sé cho phép thao tac
v0i cac d6i tugng d6. Trong lap trinh hudng déi tugng c6 ba dac trung lén
la:

+ Tinh k& thiia (inheritance).

» Tinh déng géi (Encapsulation).

e Da phuong thic (Polymorphism).

Lap trinh trén hé diéu hanh da nhiém windows mang tu duy cta
lap trinh hudng do1 tugng codng véi kién thic v& quan tri hé théng cla
windows. Ching ta st dung médt trinh bién dich cy thé chay trén nén
cua Win32APT d6 12 delphi, song khéng lam mét tinh tinh 18ng quat khi
néu ra nhing nguyén ly chung vé lap trinh trén windows khi dang céac
ngdn ngi khac nhu VISUAL C, VISUAL BASIC.

Néu lap trinh trén DOS, chudng trinh ¢6 thé tryc tiép can thigp vao
tdl nguyén vi goi nhitng ham chic nang cha hé théng, thi trong lap
trinh huéng déi tugng trén windows viée cdp phat tai nguyén cling nhu
khi kich hoat cdc ham chiic niang phai chiu su kiém soat nghiém ngat
cua hé diéu hanh. Chinh nhd e¢o ché kiém soat nay ma tai nguyén dude
bao v&, mit khéc né giam nhe céng viéc quan 1y tai nguyén cha chuong
trinh. Cd ch& nay chinh 1a cd ché da nhiém chay trén ché do dia chi 4o
va cac phép xi 1y tién hanh theo theo sy kién (tite la windows 86 xti 1y
cac su kién yéu cdu chit khong phén biét 1a sy kién clia mot ing dung
hay nhiéu ing dung). D& cap phat bd nhé chang han thi chudng tri; ' sé
thuc hién cong vige theo trinh tu sau:

e Chuodng trinh s8 gti mét yéu cu cho windows:

» Yéu ciu nay dugc x&p vao mét hang doi chd xu Ly

L= KT
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» Khi windows tiép nhan duge yéu cau, né sé gii mét théng Var
cho chudng trinh bigt 1a véu edu dé da dude giai quybt chire o

day 14 y&u ciu vé cAp phat bd nhd),

4.4.1. Lap trinh Component trén DELPHI

Tai nguyén hé thong cua hé diéu hanh da nhiém rit pheng phd va
duge t6 chite thanh cac thu vién khac nhau nhu thu vién OWL, VCI....
Nho thu vién ciac déi tugng trén Windows 1a OWL (Object Window
Library) ma cong viée 1ap trinh trén Window trd nén don gian hon. Thu
vién OWL gitp cho 14p trinh vién gidm thi¢u nhitng cong viée phai lap
lai nhiéu 14n trong lap trinh. Thu vién cac Coponent VCL duge thiét ké
dac biét dé lam viée trong méi trudng cua cac trinh bién dich hay théng
dich trén windows. Nhg thu vién VCL nay chung ta rat d& dang thiét ké
mdt ng dung nhd kha nang thay d6i thy § cac dac tinh clla nhiing
thanh phén tao ra (ing dung.

VCL chia thanh hai mge :

- Mic phét trién cac tng dung tac ra nhiing {ing dung hoan chinh
nhd viée tugng téc gilta cac thanh phén cla dng dung trong méi trudng
delph. Khi @ mitc nay chiing ta sé sit dung VCL dé thiét k& cac giao dién
v6i ngudi dung (UI) va cac nguyén t& khéc lién quan dén ting dung. D8
lam dugc diéu nay chiing ta cin hidu rd t&t cd nhitng gi lién dén cac dsi
tugng trong VCL nhu cic thude tinh, cic sy kién, hay cac phudng thic
cua chiing,

- Mite thd hai 13 mdc 14p trinh tao ra cac component mdi. Céac thu
vién VCL c6 tinh md va do d6 ta ¢6 thé md rong va lam phong phi thém
cac thanh phén cia né. Nhung day 1a mue 1ap trinh khé hon vi cAn thiét
phai ndm duge ky thuat lap trinh huéng déi tugng ciing nhu cac hidu
biét khac vé hé théng. |

Ban chdt Component 13 nhitng phéan t cd ban sit dung dé thiét ke
giao dién vl ngudi st dung va cung cAp moét vai kha nang "khéng nhin
thay" trong dng dung. Céng viéc thiét k& giao dién dude mé phong theo

chic nang yéu cdu, nghia la ¢6 thé nhat nhing component trong thu
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vién VCL ti mét danh sach liét ké va dat 1én mét Form giao dién. Cé
thé thay doi cac thudc tinh ciing nhu thém vao cac sy kién tao cho
component cua thu vién phu hgp vdi muc dich cia ung dung. Nhing
component trong thu vién cé hai loai. Loai thd nhat 1a loai van nhin
thdy khi dich chudng trinh va mét loai sé khéng nhin thdy khi dich
chuong trinh (nonvisual component). Muc ddé phic tap cda cac
component trong VCL khdng toan toan nhu nhau. Cé component rat don
gian chang han nhu "Tlabel" va ciing ¢6 nhiing component rat phic tap
nhu "Ttable". Diém m&u chdt dé hidu rd vé VCL 13 tim hiéu cac kidu cia
component trong VCL nhu th& nao. Cin phai hiéu biétl vé nhing phin
chung cua cic component trong VCL. VA cling phai hiéu biét tinh ké
thita gita cdc component trong VCL ciing nhu muc dich cia mdi miic
trong cay thita k&,

(6 bon kiéu component clia thu vién VCL: component chuan
(standard), component tiy chon (custom), component dé hoa (graphic)
va component khéng hién thi (nonvisual).

Component chudn nhu TrichEdit, TTrackBar va TListView va mot
val component khac nita... Ching 1a nhiing component chung hay dude
su dung trén Windows. Néu mudn tham khdo mi ngudn cta nhiing
component nay ¢6 thé tham khao tép COMCTRLS.PAS. Viéc tham khao
m# ngudn nay s& gidp ich khi tim hiéu cing nhu khi st dung thu vién
VCL dac biét khi muén té chite cde component cho thu vién VCL,

Component tly chon ({(custom) c6 thé ké tén méot s§ nhu
TeustomGrid, NoteBook va TPanel. Nhiing component nay khéng néu
ra nhiing su kién va thude tinh cua né ma chi dua ra nhiing su kién va
thude tinh duge yéu cau.

Component dé hoa (graphics) c¢6 ich khi muén hién thi mat didu gi
d6 bang phuong thic ciia Windows. Vi khéng st dung yéu ciu thé su
kién ctia Windows khi lap trinh ma chuing ta ¢6 thé 18y lai quvén didu
khién (focus) khi can thiét. C6 thé &y thi du mét s6 component nhu
Tlabel, Tshape, Timage, TBevel va TPaintBox la cac compaonent dé hoa.
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Component khéng hién thi (Nonvisual) khong dude hién thi khi
chudng trinh duge bién dich. Nhu vay nhiing component nay déng gh
tat ca cac chitc ning trong déi tugng va cho phép ching ta thay déi cic
dic tinh cila component trong VCL théng qua ctia s6 thudc tinh cta d8i
tugng (object inspector) tai thdi diém thigt k& Cé thé thi du mot s&
component khéng hién thi nhu TOpenDialog, TTable va TTimer.

C4u truc cia mot component 1 nhiing 1dp déi tugng Pascal déng gbi
toan bd cae chite ning va thude tinh clia cdc phan tit ma ngudi lap trinh
c6 thé thay d8i mot cach mém déo khi viét chuong trinh. Tat ca céc
component déu ¢ mét cdu tric xac dinh gdm thude tinh, phudag thite va

su kién.

o Thudc tinh

Thude tinh cua component cho phép giao tiép véi nhing trudng luu
trd bén trong mét 16p. Khi stt dung thude tinh ¢é thé doe hoac sda dai
gid tri cia mot trudng nao dé. Néu khéng mudn cdm céc thac tac truy
nhap truc tiép vao cdc trudng luu tri bén trong chung ta dat cac dinh
nghia vé 1dp cia component bén trong tit khoéa Private.

Nhitng thude tinh cung cap kha nang truy nhap dén cac truong luu
trd bén trong theo hai cach: hoac 14 truy nhap truc tiép dén nhiing
trudgng luu trd bén trong dé hodc truy nhap théng qua cac phuong thic
truy nhép (access method). Chung ta xét mdt doan chudng trinh minh
hoa dudl day:

TCustomEdit = class{TWinContrcl)
Private

FMaxlength:Integer;
Protected

Procedure SetMaxlength(Value:Integer):
pulished
property MaxLength: Integer read Fmaxlength write

SetMaxlLength default 0;

end;
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Ching ta thiy thuge tinh MaxLength truy nhap dén trudng luu tri
trong FMaxLength. Khi component dinh nghia mégt thubc tinh thi né
gbm ¢ tén thudc tinh dé, kidu thude tinh. mét miéu t& read mot midu
ta write v mét lya chon gia tri ngdm dinh. Midu ta read dic ta viée céc
trudng luu tri trong doc vao nhu thé nio. Thudc tinh maxlength true
tiép doc gia tri tit trudng luu tri trong FMaxLength. Miéu td write dic
ta phudng thitc ma nhd né trudng luu tri dudc gan gia tri. Tém lai trong
thuge tinh MaxLength, mét phuong thic truy nhap SetMaxLength()
thudng gan gia tri téi trudng luu trit FMaxLength.

Nhitng phuong thae truy nhap chi ¢6 duy nh&t mét tham sé ¢6 kidu
gidng nhu kiéu cua thude tinh. Mue dich ctaa viée khai bao mét phudng
thie truy nhap trong midu ta write 12 gan gia iri clla tham s8 tdi trudng
uu trit bén trong ma thé hién chinh 14 gia tri cua thude tinh. Ly do cia
viéc su dung 16p cac phuong thic dé gan gia tri nham bao vé truong luu
tri khéng nhéan nhitng gid tri sai, va thue hién t6t cae tac déng khéac néu
duge véu cau. C6 thé minh hoa bang mét vi du duéi day:

Procedure TCustomEdit. SetMaxLength(Value:Integer) ;
begin
If FMaxLength <> Value then
begin
FMaxLength := Value;
if HandleAllocated then
SendMessage {Handle, EM_LIMITTEXT,Value,0);
end;

end:;

Nhu viy, dau t1én phudng thic niy kiém tra xem g1a tri dua vao co
bang gid tri ma thuge tinh dang luu git khéng. Néu khéng bing thi né
thyc hién viée gan cho trudng luu trd trong FMaxLength va tiép dé
Sendmessage() dua ra mot théng bo clia Windows EM_LIMITTEXT ti
cua 56 md TCustomEdit déng géi. Thong béo nay bi han ché& vé s8 lugng
ky tu mi ngudi sit dung 6 thé nhap vao mét clta s soan thao (Control
Edit). Khi goi Sendmessage() trong phuong thite truy nhip write cia
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thude tinh duge hiu nhu mét hidu dng tae déng khi gan nhing gia tri
cho thude tinh.

Mot diém thuan 1gi khi sit dung phuong thic truy nhap téi nhiing
truong luu trd trong 14 nhé @6 ma khi tao mot component mdi ¢6 thé bo
xung nhiing trudng mdi ma khdéng anh hudng gi tdi iinh chat
component, Mac di khi sit dung nhiing trudng nay ta kl*6ng rhin thay
trong hdp cudn danh séach thude tinh nhung chiing ta vin ¢6 thé truv
nhip dén cac trudng nay nhd cdc ham truy nhap. Nhu vav mét phuong
thide truy nhap c6 t4hé thay doi kiéu cha gid tri trd vé& ma gid 1l nay on
thé khéc véi kidu ctia trudng Juu trd trong.

M6t thuan tién niia kbi st dung tham s8 thude tinh cga componet
1a ching c6 thé dé dang thay d6i gia tr] cha ching khi thit k&, Khi ot
L u vinh dude khal bao trong phan Published cta component. thi nd =0
xt.4% hién trén cla s6 cudn danh sach céc thuge tinh. Do vay mi 6 the
tfisy d61 gia tri cha nhiing thude tinh nay tif chinh clia s6 hién thi danh
gach thude tinh.

Kiéu dit liéu etia cae déi tugng cha Pascal dung cho cac thude tinh
tuan thi cac quy tic chuin. Kiéu clta chiing sé quyét dinh cach thize ma
ching ta nhap gia trj trong cliz s6 cudn danh sach céce thude tinh. Thudc

tinh ¢6 thé nhan mot trong nhiing kidu theo bang 4.1.

s Phuong thirc

Component 13 nhiny 481 tugng rirn <in w3 chang la nhiing phuong

thitc. Phudng thite thuye chdt 1h nhimg oo - 2+ing thu tue dude dong
g6l trong mét 16p thao tae vdr da lien duge divn nee o0 ar elass d6.
» Sukién

La thé hién cla mot hanh déng. difén hinh la mdt tée “Ane cva hé
théng giéng nhu viéc bAm chudt hode nhin moét prim tré. v rhim.
Nhiing component chita nhiing thude Linh dac bidt goi nhang s @
Nguth stt dung component ¢é thé gin mot doan ma cho mat sy kivt dé

né o thé duge thue hién khi sy kién xuat hién.
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Néu xem xét nhitng sy kién cha component TEdit ta sé tim thay
nhing sy kién nhu OnChange, OnClick va OnDblClick. Khi xdy dung
component, thi sy kién (event) 1a nhiing con trd thuc su tdi cac phuong
thae. Khi ngudi s dung mét component gan mét doan ma chudng trinh
cho mét sy kién, tic la ching ta da tao ra mét thé su kién (event
handler). Thi dy, khi ching ta &n dap chudt trén mét sy kién trong
trong hop cudn cac sy kién cho component, Delphi sinh ra mét phudng
thic dé dua ma chueng trinh vao dé, nhu vay doan ma sau diy cho su

kién OnClick cua component Thutton.

Béng 4.1. Nhimg ki€u thudc tinh

Kigu thudc tinh Thé hién trong hdp cudn danh sach cac thudc tinh

- simple nhimg thude tinh ¢é kiéu s6, ky ty va chudi xust hién trong ciia
' 8 cudn cac thude tinh nhuf 1a nhing s8, nhimg ky tif va chudl
tuang img. Ngudi st dung c6 thé g va soan thao gia tri cho
nhiing thudc tinh mot cach tryc tiép.

Enumerated Nhimg thugc tinh nhan kidu khdng th tu (gdm cé ca kidu
boolean) s& hién thi nhing gai tri duge dinh nghia trudce trong
ma nguén (source code). Ngudi sir dung ¢6 thé lya chon gia tri
trong cét gia tri nhd viéc bdm dip chudt. & day cing 6 thé la
mét hép cudn danh sach ligt ké tat ca cac gia tri ¢ thé cla |
kigu khéng thir tu nay.

| set Nhing thuéc tinh ¢ kiéu tap hgp xudt hién trong hop cudn
! danh sach cac thudc tinh nhu [a mét tap hgp. Nhd viec md
‘ rong cac tap hgp, ngudi sir dung ¢b thé coi mdi phan tf trong
| tap hop nhu gia tri logic. La True néu phén t¢ thude tap hgp va
i la False néu khéng thudc,

|

| Object Nhiing thude tinh ma ban than ching cing 1a déi tugng thuong
: c6 méi trudng soan thdo d& nhing né. Tuy vay néu ddi tung
la mét thugc tinh cling ¢ nhimg thugc tinh published thi trong
hop cudn cac thugc tinh cho phép ngudi sif dung md réng danh
sach déi tugng va tu soan thdo ching. Nhiing thudc tinh cla
dai tugng cling thira ké tir TPersistent.

 Array Nhiing thugc tinh ¢6 kiéu mang cén phai cé nhimg trinh soan
i thao clia né. Trong thanh cudn danh sach cac thudc tinh khang
xay dyng d& hd trg cho viéc soan thao mang cac thudc tinh.
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type
TForml = class (TForm)
Buttonl: TButton;
procedure ButtonlClick(Sender: TObject};
private
{ Private declarations }
public
{ Public declarations }
end;
var
Forml: TForml;
implementation
{$R * _DFM}
procedure TForml.ButtonlClick(Sender: TObject);
begin

end;

o B6 xung su kién khi dich chuong trinkh

Khéi niém sy kién (event) di sdng to khi chiing ta hiéu né nhu
nhitng con trd dén céc phudng thic khi ta gin mét thé sy kién téi mot
su kién. Thi du viée lién két nhitng thé sy kién téi su kién Onclick cta
component TButton, thi d4u tién cAn midu t4 va dinh nghia phuong
thdc ¢6 y dinh gan tdi sy kién OnClick cia Button. Phuong thitc nay cé
thé thuge form cht s6 hitu cia TButton nhut doan ma ngudn sau day:
Tforml=class (TForm)

Buttonl:Tbhutton;

Private
MyonclickEvent {Sender:TObject) ;//Phuong thuc do ldp trinh
vién miédu ta

end;

{phirong thuc cua 14p trinh vién dugc dinh nghia dudi day}
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Procedure TForml.MyOnClickEvent(Sender:TObject);
begin
{Poan md chuong trinh ddt vao day}

aend;

Va1 doan chudng trinh trén ta th&y mdt phuong thitc dude nguoi
diung dinh nghia 12 MyOnClickEvent(), né phuc vu nhu 14 mét thé su
kién cho buttonl.0Onclick. Nhiing ddng chucng trinh sau chi rd cach thie
gan phudng thidc nay cho su kién Onelick cua buttonl, va phucng thic
nay ludn duge goi khi sy kién xuét hién.

Procedure TForml.FormCreate (Sender:TObject)
begin

Buttonl.OnClick:=MyOnClick;
end;

Ky thuat nay cé thé st dung thém nhiing thé su kién khac nhau
trén co s6 nhiing diéu kién khac nhau trong doan ma chuong trinh.
Ngoai ra, ta ¢6 thé hily bd mdt thé su kién -bing viée gan nil téi sy kién
nhu dudi day

Buttonl.OnClick:= nil;

Viée gan the sy kién tai thai diém bién dich chucng trinh thuc chat
tudng ty vdi diéu xay ra khi ta tao mdt thé su kién théng qua thanh
cudn danh sach cic sy kién. Delphi sé tu doéng sinh ra cach mé ta
phudng thite. Chiing ta khéng thé nao gan mét phuong thite bit ky cho
mdét thé sy kién dic biét vi nhitng thude tinh cda su kién 1a nhiing con
tro phuong thic. Thi du, mdt phudng thite OnMouseDown 14 cuia kiéu
TMouseEvent, mdt tha tuc duge dinh nghia duéi day:

TmouseEvent=procedure {Sender : TCbject; Button: TMouseButton;

Shift:TshiftState;x,y:Integer) of object;

V1 vay nhing phudng thitc nay trg thanh thé su kién cho sit kién
phai dinh nghia. Nhiing phuong thitc dé cdn phai gidng vé kiéu, s8 luong

va vé trat ty cha cac tham sé.
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Giéng nhu thudc tinh, cac su kién trd tdi nhitng trudng dit lidu dudgc
khai bao trong tit khéa Private cua component. Nhiing trudng dit liéu
nay 1a nhiing thi tue kiéu nhu TmouseEvent. Thi di
TControl =Class (TComponent)
private

FCnMouseDown: TMouseEvent;
protected
Property OnMouseDown: TMousaEvent read FOnMouseDown
write FOnMouseDown;
public

end;

Tém tai chiing ta d& dua ra cach thice tham chi€u dén nhitng trudng
dd liéu mang tinh cuc b trong mét 1dp cua mdt component nao d6. Va ta
cing da thay nhu thé nao la sy kién, thay d6i nhitng thude tinh, tham
chiéu dén nhiing nhiing trudng cc con Lrd phuong thic cuc bd cila mot
component. Piéu quan trong nhdt cdn nhdn manh d6 la mét su kién
(event} duge hé thiong chap nhai xit ly twong duong nhu mét ngat duge
xiz ly.

o Khd ndng phan luéng

Mbét trong nhing dac tinh cha component 13 chiing ¢é kha nang
phin luéng. Su phan ludng (streaming) 1a cich thie luu tri mit
component v nhitng théng tin vé cac gia tri clia thude tinh vao file. Sy
phén ludng cha Delphi 1a kha nang kiém soat cac vin dé trén cho ngusi
lap trinh. Trong thue t& nhang file ¢6 phan md rong.dfm dude tao hai
Delphi chinh 1& nhing file tai nguyén chia nhiing théng tin vé khung
v& nhiing component cua khung d6. V&i ngudi lap trinh thi khi t8 chiic
component khéng cadn quan tAm d€n van dé nay vi Delphi tu déng lam
viéc dé.

Kidu clia mét component nao dé e thé 1a chi cta component khéc,
Mot chi thé ctia mét component nao dé dude dic td nhd thude tinh

owner. Khi mgt component 1la ¢hu thé cua mdt component khéac thi no
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phai thyc hién chitc nang giai phéng cho component ma né sd hitu khi
né bi huy bé. Mét trudng hop dién hinh 1a mét form 1a chd sd hiu ena
céc component xudt hién trén né. Khi ta dat mét component trén bé mit
mdt form khi thiét ké&, thi form sé tu dong trd thanh chil sd hitu cia tat
ca cac component dat trén né. Khi ta tao ra mét component tai thai diém
dich chuong trinh, thi cdn phai chuyén quyén sd hitu ctia component dén
constructor create cia component. Doan chudng trinh sau sé chi ra cac
chuyén quyén sd hitu d6 s dung mét bi€n &n cta form.
Mybutten : = TButton(self);

Khi mét form bi huy bd, cic thé hién ctia 16p TButton 14 Mvbutton
cing duge huy bo.

Chungta ciing c6 thé tac ra mdt component khéng thudc sd hiiu
bang cach dua gia tri nil dén phuong thic Create() ctia component. Tuy
vay ta phai gidi quyét mot diéu 1a phai tu thue hién viée huy bd va viée
clp phat by nhd cho component dé. Thi duy:

Mytable :=TTabla,create (nil)
try
{mét s8 céng viéc thuc hién vdi TTable}
finally
mytable. free;

end;

Khi sit dung k§ thuat nay cin luu ¥ mét diém la phai st dung ménh
dé try..finally d& chéc chin ring ta da giai phong tat cd cac tai nguyén
duge c4p phat.

» Tinh thira ké

Khéng méau thudn vdi tinh s6 hitu d6 1a tinh thira ké Mot
component ¢6 thé 1a 18p cha cda mot component khace. Nhiing component
cha phai giai quyét viée goi nhitng phuong thitc cia component con va
bat ching phai vé lai ban than chiing. M6t component cha duge dic td
théong qua thude tinh parent.
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Mot component cha khong cin thiét phai ¢é sd hitu chi cia né. Khi
mdt component ¢6 nhiing compenent con bi huy bé thi phai goi nhitng
phuong thite cta 16p con dé giai phéng bd nhé cho né.

TObject

TPersistend

TPersistend

TGraphicsObject
_TGraphics

P | SN

TComponent

TTimer
TMenu

TGlebalComponent

TApplication

TControl

TWinControl

TGraphicsControl

Hinh 4.5. Cay thira k& cia component

Component thudng khdng thita ké trye tiép tit TObject. Trong thu
vién VCL luén ¢é nhling con chiu cua Tobject ma component mdéi c6 thé
dan xudt. Trong nhiing 16p hién ¢6 nay cung c&p nhidu chic ning théa
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min yéu cdu cho component méi. Chi khi khéng muédn thiva k& tif bt o
16p nao thi bat budc phai thita k& tit Tobject.

Hinh 4.5 la cay thita k€ cia nhing component hién thi khi chay
Day 1a cay thira ké cua nhiing déi tugng trong thu vién VCL.

Phudng thie Create() va Destroy() cua Tobject thyc hién céac cong
viéc nhu cép phdat va giai phing b nhd cho mot thé hién cia mét doi
tudng.

Trong thite t& thi constructor Tobject.create() tra v& mét tham chiéu
dén doi tugng dude khdi tao. Tobject ¢6 mét vai ham dua ra mét vai
thang tin c¢6 ich v& dic ta d8i tugng VCL. N6 s dung hau hét cac
phuong thic ndi tai cua Tobject. Lap trinh vién sé ¢ ban st dung nhiing
phudng thitc create() va Free() ctia Tobject hodc 12 nhiing 18p con chau
cha né. Chudng trinh dudi day sé minh hoa vé kha nang thia k& cia cac
component.

Unit Cay Thira_K&;
Interface
Uses
Windows, Messages, SysUtils, Classes, Graphics, Controls,
Forms, Dialogs;
Typea
TForml = class {TForm)
Buttonl: TButton;
Editl: TEdit;
BitBtnl: TBitBtn;
BitBtn2: TBitBtn;
BitBtn3: TBitRBtn;
BitBtnd: TBitBtn;
TreeViewl: TTreeView;
Tablel: TTable:
Databasel: TDatabase;
PrintDialogl: TPrintDialoeg;
FontDialogl: TFontDialog;
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ListBoxl: TListBox;
StringGridl: TStringGrid:

precedure ButtonlClick(Sender:

TObject) ;

procedure EditlEnter (Sender: TObject) ;

procedure BitBtnlClick (Sender:
procedure BitBtn2Click (Sendar:
procedure BitBtn3Click (Sender:
Procedure BitBtn4Click (Sender:
procedure FormActivate (Sender:
private
Procedure WriteClassInfo (Sender:
{ Private declaraticns }
public
{ Publiec daclarations }
end;
var
Forml: TForml;
Implemantation
{SR *.DFM}

TObject) ;
TObject) ;
TObject) ;
TObject) ;
TObject) ;

TObject) ;

Procedure TForml.WriteClassInfo{Sender:TObject);

var
ParentClass:TClass;

begin
With Listboxl.items do begin

clear;

add{'Class name: '+Sender.ClassName) ;

add{'Ancaestry');

Parent.class:=Sender.Classparent;

while ParentClass <> nil do begin

Add (' '+ParentClass.ClassName) ;

Parentclass :=ParentClass.ClassParent;

end;

end;
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end;
procedure TForml.ButtonlClick (Sender: TObject);
begin
end;
procedure TForml.EditlEnter (Sender: TObject):
begin

WriteClassInfo (Sender)};
end;
procedura TFerml.BitBtnlClick (Sender: TObject);
begin

WriteClassInfo(PrintDialogl) ;
end;
procedure TForml.BitBtn2Click (Sender: TObject);
begin

WriteClassInfo (FontDialegl);
end;
procedure TForml.BitBtn3Click(Sender: TObject):
begin

WriteClassInfo (Tablel);
end;
procedure TForml.BitBtndClick(Sender: TObject);
begin

WriteClassInfo (Databasel);
end;
procedure TForml.FormActivate{Sender: TObject);
begin

WriteClassInfo (Editl);
end;

end.

Trong tit khéa private cia Form1 1a thu tuc riéng WriteClassInfo().
Pay 12 mot thi tuc hién thi tén 16p chia component va nhiing dp cha caa
ching trong hop TListBox trén Form1.
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Bién cuc by TClass duge dinh nghia trong unit TYPINFO cua
Delphi. Unit nay ta c6 thé thém vao va c¢6 thé truy nhap dén d6i tugng
TClass khi dat tén cta unit sau ménh dé uses.

DA4u tién ham WriteClassInfo sé& x6a toan bé noéi dung ctia hop
listbox1. Tiép d6 né st dung phuong thic classname tra vé tén cua ldp.
Tén nay duge hién thi trong hdp thoai listbox1. Béi vi tham s6 sender
cta thi tuc WriteClassInfo() 1 mot kiéu TObject nén lap trinh vién c6
thé dua bat ci 16p con chau nao cia TObject nhu 1a tham s& cha phuong
thic nay. Phuong thidc WriteClassInfo() gan gia tri tra vé cia phuong
thic classParent cia Sender t6i bién cuc b Parentclass. ParentClass
bAy gid trod téi 16p cha ciia Sender. Vong lip While 14n theo cay thira ké
cua Sender tiép tuc gan nhiing 16p cha téi bién ParentClass cho dén khi
ParentClass bing nil (titc 12 d&én dinh cta cay thita ké). Tén caa lép &
mdi mic duge thém vao trong hop ListBox1 cho chiing ta mét danh sach
18p cha éng cua 16p dua ra.

Khi chay chuong trinh nay sé cho két qua nhu hinh 4.6 va 4.7 thé
hién.

TPrintDialog E’ o
""" TFontDidog | 7]
s Dickria o ﬁ.-a,bie, = ,, =
1 TDmabese | (5]

Hinh 4.6. Form clia chudng trinh

15-KTLT in
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Khi ching ta dich chuong trinh trén két qua sé duge dua ra nhu
hinh 4.4.

o8 Form1 =

Class name: TEdit [Edin

Ancestry
TCustomE dit Buttoni |
TwinControl —
TControl ! LI_I
TComponent
TPersistent
TObject

g

TPrintDialog
TFontDialog

TTable

s

TDatabase

Hinh 4.7. N&i dung hién thj trong c(fa sé chinh

o Lép Tpersistent

La 16p thita ké ngay sau TObject. Nhiing tinh chit dic biét cta 16p
nay la nhiing d6i tugng thita k& tit TObject. Céc 16p nay c6 thé doc va
ghi nhitng thugc tinh (Properties) t6i tép (Streaming) mdi khi ching
dudc tao ra. Vi tdt ca cidc component déu thita ké 16p Tpersistent nén
ching déu cé tinh chét trén.

e Lop TComponent

La 16p ngay sau 16p Tpersistent. Hau hét cic component ma ching
ta st dung trong Delphi déu thita k& tit 16p nay. Nhing muc dich dic
biét cta TComponent 1a nhiing thude tinh ctia né cé thé cé thé kéo tha
bing tay khi thiét k& chuong trinh théng qua hop cuén danh sach céc
d6i tugng va né cé thé duge sé hitu trén cac form khae. Duéi day 1a bang
cac phuong thic duge dinh nghia badi 16p Tpersistent.

Nhitng component ¢é thude tinh khong hién thi khi dich ciing dude
thita k€ tit 16p nay vi thé ching ciing c6 kha nang kéo tha tai thoi diém
thiét ké.

15- KTLT tres
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Nhiing thudc tinh caa TComponent minh hoa trén bang 1.4,

Trong 16p TComponent ciing dinh nghia mét vai thude tinh va
phudng thite dang quan tam.

Bdng 4.3. Phuang thirc dinh nghia bai Tpersistent

Phuong thuc Muc dich

Assign() Bay la phugng thie eb tinh Public cho phép mét compenent dit
liéu do nd tr 18 chiic cho mét component Khac,

Assignto{) Bay la mét phuong this cb tinh Protected cho phép mot
compenent bd qua sy thue hién clia phuong thifc Assign{). Lop
Tpersistent ban than nd tu ¢b ¢ ché kiém tra I16i va bao vé khi
phudng thirc nay duge goi. Vi dy nhy 18p TClipboard & mét déi
tugng thuc hién ggi phuang thic nay.

DefineProperties() Pay la phuong thic cb tinh Protected cho phép ngudi lap trinh
component cach thire dinh nghia nhitng thudce tinh dac biét ciing
nhu viéc md réng luu trlr clla component. Ngam dinh, mot
component tu d@dng gan nhitng thudc tinh cda no ia published.

Phudng thie cua 16p TComponent: Tcomponent dinh nghia mét vai
phudng thiic ¢6 thé thuc hién kha nang sé hitu cic component khac va
kha niang kéo tha bing tay khi thist ké:

- Trong 1dp TComponent dinh nghia constructor Create() cua
component. Constructor nay tao ra mdt thé hién cia component va
chuyén né téi mét chi sd hitu trén co sd nhitng tham s6 dua téi né.

- Destructor Tcomponent.Destroy(} gidi quyét vigc gidi phéng tai
nguyén khi component bi huy bé.

- Phuong thic Tcomponent.Destroying() giai quyét vigc thiét lap
mot component va nhiing sd hitu cia component sang trang thai cin
thiét.

- Phuong thiic Tcomponent.DestroyComponents gidi quyét viéc huy
bd cac component. 88 khong ¢6 kha nang khéi phuc néi dung cit khi st

dung phudng t' ic nay.
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- Phudng thite TComponent.FindComponent() rdt thuan tién khi
mudn tré dén mot component ma ta chi biét tén. Co thé gia s ring trén
mainform cé mot component TEdit ¢6 tén 1a Editl. Khi ta khong c6 mét
tham chifu dén component nay, ta ¢é thé tra vé mét con tré thé hién nay
bang cach thye hién doan ma sau:

EditInstance :=FindComponent. {'editl');

Trong thi du nay thi EditInstancec ¢é kiéu la TEdit. Lap trinh vién
¢6 thé tré dén thé hign trd vé€ cia phuong thite FindComponent() nhu
sau:

TEdit {FindComponent. {'Editl’')} .Téxt:=‘Hello' H

- Phuong thic TComponent.GetParentComponent() tra vé mot thé

hién tdi component cha cua component.

Bédng 4.4. Thudc tinh cia TComponent

Tén componet ' Muc dich
Owner Nhimg con tro téi chi s& hitu clla component
ComponentCount Luu gil s6 [Ugng component ma component s hiu
Componentindex Vi tri cila component nay trong danh sach chQ s& hitu nd.

Component d4u tién trong danh sach cé thir ty 13 Zero

ComponentState Thudéc tinh nay lwu gilr trang thai hién tai cda mot
component cé kiéu TComponentState.

ComponentStyle Khéng ché nhimg dac tinh khac nhau cGa component.
Csinheritable va csCheckPropAvail ta hai gia tri ¢6 thé gan
cho thude tinh nay

Name Luu gilt t&én cha mdt component

Tag M6t thudc tinh ¢6 kidu integer né khdng cé dinh nghia vé ¥
nghia clia né vi vay né c6 thé am chi 1a nhimg con trd tdi
¢du trac dit liéu hodic nhitg thé hién cla dai tugng.

Designinfo Puoc sif dung bdi ngudi thiét ké Form. Khédng thuc hién
truy nhap t6i thude tinh nay.
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TWincontrol
1
TGauge TCustomedit
TCheckBox L TEdit
TRadioButton LTMemo
TScrollBar
 TButton —TCustomListBox
TFileListBox
TBitBtn TListBox
— TCustomControl _TD"EC‘OWU“
- TCustomComboBox
— TGroupBox TCombeBox
| THintWindow _TDriveComboBox
TFiterComboBox
TPanen .
I_Tabs.c..'t
| _TColorGrid
— TSerollingWindowControl
. TNoteBook
TScrollBox
|__TMediaPlayer
TForm
i THeader
- TCustomGrid — TVBXCaontrol
TOutLine
TDrawGrid

I__TStringGrid

Hinh 4.8. Cay thira k& tir TWincontrol
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- Phudng thite TComponent.HasParent() tra vé tri Boolean cé hoac
khéng ¢6 component cha.

Phuong thie TComponent.InsertComponent() thém mdt
component né né duge s¢ hitu bdi component goi.

Phuong thic Teomponent.RemoveComponent() gd bd mot
component bi s hitu tf component goi.

Ldgp TControl dinh nghia nhiéu thude tinh, phudng thiic va cac su
kién. Lép TControl gdbm ¢6 nhitng thude tinh nhu Top, Left, Width,
Height, ClientRect, ClientWidth, ClientHieght, Visible, Enabled, Color,
Font, Text va Caption.

Ldp TControl cuing dinh nghia mét s6 su kién chuin nhuy OnClick,
OnMouseDown, OnDblCliek, OnMouseMove, OnMouseUp,
OnDragQOver, OnDragDrop va EndDrag.

Hau hét cdc diéu khién chufin trén cla Delphi déu duge dan sudt tix
nhing thita k& cia 16p nay : TWincontrol va TGraphicContraol,

Ldp TWinControl: diéu khién chudn trén Windows thita ké ti 16p
TWincontrol, Nhiing diéu khién chuén la nhing d6i tugng tng dung
trén Windows nhu edit, listbox, combo box va button. Delphi déng géi
nhing thude tinh cia nhing diéu khién chuéin thay thé viéc su dung
nhing ham cia Windows API ¢on hinh 4.8 1a cay thia k& tir
TWincontrol.

» Nhitng thugc tinh co bdn ciia TWinControl

TWincontrol dinh nghia mét vai thude tinh ¢6 thé ap dung dé€ thay
do6t kha nang hai tu va xuat hién ciia didu khién.

- TWinControl. Brush la thuge tinh st dung dé vé nhing miu va
hinh dang cia component.

- TWincontrol.controls 14 mang thuyédc tinh ctia mot danh sach cac
diéu khién ma ¢6 TWincontrol 14 16p cha.

- TWincontrol.Controleount 13 thude tinh luu trit s6 d¢6m cac didu
khién ¢6 TWincontrol 13 16p cha,
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TWincontrol.Ctl3D 14 thude tinh dac ta ¢é hay khéng sit dung hiéu
{ing ba chiéu.

TWincontrol. Handle tucng {ing vt mdét theé su kién caa cac déi
tuong cla s0 Windows ma dudge TWincontrol déng géi. Nhing thé su
kién nay dude cac lap trinh vién gdi cho ham Windows API dé yéu cau
tham s& cia mdt thé.

TWincontrol. HelpContext luu giti mdt s6 ngli canh trg gidp tucng
ing véi ndi dung luu trong maot File.

TWincontrol.Showing chi ra diéu khién hién thi.

TWincontrol. TabStop luu gitd gia tri logic vé st dung Tab.

TWincontrol. TabOrder dic ta vi tri trong danh sach didu khién tab

cua céc difu khién hién dang c6 mat.

e Phuong thitc cia TWincontrol

TWincontrol ciing dua ra mdt vail phudng thitc thue hién viée tao ra
mot cua s8, hoi tu didu khién, thu nhan sy kién. Thi du nhu la
CreateParams(), CreateWnd(), CreateWindowHandle(}, DestroyWnd(),
DestroyWindowhandle(), va ReCreateWnd(), CanFocus(), Focused(),
AlignControls(}, EnableAlign(). DisableAlign() va ReAlign().

o Cdc swkién cia TWincontrol

Mot s6 sy kién lién quan dén cac sy kién ban phim nhu :
OnkeyDown, OnKeyPress, va OnKeyUp, OnEnter va OnExit.

Ldp TGraphicControl khong gitng nhu TWindowControl. Né khong
diing bat cit thé su kién nao clia window va do vAy né khéng thé thuc
hién viée thu nhan lai diéu khién. Ching cling khong thé 1a 18p cha cua
bAt ctt diéu khién nao. Diém lgi cia TGraphicControl ia né khong chiém
tai nguyén cua hé théng. N6 thue hién viée vé nhd TgraphicControl nén
nhanh hon 12 st dung cac diéu khién chuin cua Window.

Lop TCustomControl: Nhiing diéu khién nay c¢é cac ham chiic ning
gidng nhu nhiing thita k& ti TWincontrel tri modt s8 diém dic bidt va
mot s déc tinh tudng tac.
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Nhitng 1dp khdce: Nhitng 16p nay déu cé nhiing dic tinh dién hinh
cua cac component khéc va tryc tiép thita k& tir 16p TPersistent.

LépTeanvas: Thude tinh canvas c6 kiéu TCanvas cung cdp didu
A : P . s a - E - T -y
khién cho cita s6 va dién ta viéc vé trén bé mét cia didu khién.
» Da phuong thitc

Mot trong nhitng déc tinh qua trgng trong lap trinh hudng d6i tuosng
dé 1a tinh da phudng thic (Polymorphism). Da phuong thic 1a kha ning

mft d6i tuong dat trén Form s& dinh nghia né nhu bat ky 16p thia k&

nao cua form.

4.4.2. Tao Component mai
Trinh ty x4y dung Componentméi

» Tao component méi phdi tudn thi cde bude sau

- Chon 16p k& thita.

- Tao Unit component.

- Bé xung thudc tinh, phuong thic va sy kién (ngit) mdi cho
component. '

- Thit nghiém component.

- Dang ky vao thu vién tai nguyén hé théng.

- Tao file HELP cho component méi.

» Thi du minh hoa - Tao Component dong hoé nhip 1/2 phit
Lép ké thita duge chon 12 16p TTIMER.
Unit duge tao c¢é tén HalfMin.
unit halfmin;
interface
uses
Windows, Messages, SysUtils, Classes, Graphics, Controls,
Forms, Dialogs, ExtCtrls;

type
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{ Pinh nghia thd tuc x& 1y ngit déng h8 ci sau 1/2 phat -
thé sy kién}
TTimeEvent = procedure(Sender: TObject; Tm: TDateTime) of
object;
THalfMinute = class (TComponent)
private
FPimer: TTimer; // THalfMinute sé& hitu component TTimer.
{ Pinh ngh3a cac trudng trd tédi sy kién cha ngudi lap
trinh }
FOnHalfMinute: TTimeEvent;
FOldSecond, FSecond: Word; // Cac bién cdn thiét
{ Pinh nghia tht tuc FTimerTimer gan cho
FTimer .OnClick.
Thu tuc phai cé kiéu TNotifyEvent la kidu cia
TTimer.OnClick. } ‘
procedure FTimerTimer (Sender: TObject):
protected
{ Pinh nghia phuong thit¢ dié&u phéi cho OnHalfMinute
event. } _
procedure DoHalfMinute (Tm: TDateTime);
public
constructor Creata (AOwner: TComponant); override;
destructor Dastroy; override;
published
{ Pinh nghia thudc tinh hién thi trong hép Object
Inspector }
property OnHalfMinute: TTimeEvent read FOnHalfMinute
write FOnHalfMinute:
end; '
procedure Register;
implementation

constructor THalfMinute.Create (AOwner: TComponent):
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{ Khdi tac c&u truc TTimer cho FTimer. Né thidt lap moi thudc
tinh cho
FTimer, ké cd sy kién OnTimer thé hién qua phuong thie
THalfMinute's FTimerTimer(). Luu ¥ réng FTimer .Enabled =true
chi trong
giai doan component chay cén = false trong giai doan thié&t ké&
component. }
begin
inherited Create (AOwner) ;
{ N&u trong giai doan thi&t k& thi c&m FTimer. }
if not (ecsDesigning in ComponentState) then begin
FTimer := TTimer.Create{self); // Tao TTimer.
FTimer.Enabled := True;
{ Thidt 13p céc thudc tinh khac, k€ ca thé su kién
FTimer.OnTimer }
FTimer. Interval := 500;
FTimer.OnTimer := FTimerTimer;
end;
end;
destructor THalfMinute.Destroy;
begin
FTimer.Free; // giai phéng FTimer
inherited Destroy; // goi destructor
end;
procedure THalfMinute FTimerTimer (Sender: TObject);
{ Phuong thie nay phue vu nhu thé sy kién FTimer.OnTimer va
duoc gan cho
FTimer.OnTimer tai thdi diém chay trong cdu truc
THalfMinute's. Phuong
thic nay 18y thdi gian hé théng, tinh ra phit va nita phut.
Néu mdt trong hai
gia tri trén xudt hién né sé goi phuong thic didu phéi
OnHalfMinute va
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DoHalfMinute. }

var
DT: TDateTime;
Temp: Word;

begin
DT := Now; //Liy th&¥i gian hé& thé&ng.
FCldSecond := FSecond; //lwu thé&i gian ci.
{ Ldy thdi gian theo don vi giay}
DecodeTime (DT, Temp, Temp, FSecond, Temp);
{ Néu ding nia phat mét thi goi DoOnHalfMinute. }
if FSecond <> FOldSecond then

if ((FSecond = 30} or (FSecond = 0)}) then
DoHalfMinute (DT)
end;

procedure THalfMinute.DoHalfMinute (Tm: TDateTime) ;

{ Pay la phuong thirc diéu phéi cho su kién OnHalfMinute.

’_?
kiém tra

Né

- xemnéu cé tac déng lén OnHalfMinute thi goi ma lénh thi tuc

nay. }
begin
if Assigned{FOnHalfMinute) then
FOnHalfMinute (Self, Tm);

end;

{Padng ky vao thu vién tai nguyén hé théng 1ldp ¢é6 tén DDG}

procedure Register;

begin - .
RegisterComponents ('DDG', [THalfMinute]).

and;

end.

Budc tiép theo 14 dang ky cai dat vio hé théng. Mudén lam nhu vay

can mdé Menu ISTALL tit Menu chinh COMPONENT. Moét
thoai hién ra (hinh 4.9).

hop
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Nhén nit ADD sé md clta s6 con ndi chita tén Unit component
THalfMinute cing dudng dan ctia thu muc ndi chita THalfMinute. Panh
d&u vao Unit cidn chon va nhan OPEN. Cudi ciing nhén vao nit OK dé
hoan t4t viéc cai dit component mdi.

Install Components

' Library filename:
|c:\program files\borland\delphi 2. 0\bin\cmplib32. dl

Search path:
| [E:\.F‘rogram Files\Borland\Delphi 2.04Lib

Installed units: Component classes;
Sidfieg " Y e
DBHeg Ressnasnaliiionssssassssessonsond
SysReq 0CX
QuickRep ' —
0CXReg R
OLEReg oo 1
DDEReg
ChartFX
VCFlmprs

VCFrmlal ~|

oK Cancel Help

Hinh 4.9. Clra s8 Memu ISTALL component méi
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LAP TRINH DIEU KHIEN HE DA PHUONG TIEN

Céc hé da phudng tién (multimedia systems) duge dat dudi su diéu
khién ctia hé diéd hanh da nhiém kiéu nhu WINDOWS. Céac ngén ngit
lap trinh ciing phai phat trién dé dap tng kha ning ngay cang 16n cha
may tinh PC, thi du nhu VISUAL BASIC, VISUAL C hay DELPHI
PASCAL FOR WINDOWS chang han. Trong tai nguyén hé théng cla
DELPHI ¢6 chia d81 tugng TmediaPlayer ¢6 tét cd cac thudc tinh co ban
cho phép tao giao dién thuan tién véi méi truong WINDOWS dé xay
dyng phin mém diéu khién hé théng da phuong tién véi co ché hién thi
cua MICROSOFT WINDOWS. Chuong nay sé trinh bAy cac thuat todn
chuong trinh didu khién cac d6i tugng da phuong tién nhu 4m thanh va
hinh anh, luu trit trén file va trén dia CD, duge diéu khién théng qua
cac CARD chuyén dung (SOUND CARD va MPEG CARD) ciing nhu cac
thiét bi ¢6 chiic nang va moi trudng 1am viée khac nhauu trén nén cta
ngdn ngit lap trinh DELPHI PASCAL FOR WINDOWS.

Cang trong phén nay sé trinh bay phuong thitc diéu khién cac ngoai
vi phi chufn (driver) qua céc céng phan clng trén céc ngdn ngi lap
trinh hé théng khac nhau.

Niam 1960 Tel Nelson va Audries Van Dam truy nhéap dfi: lidu dudi
cai tén goi HyperText va HyperMedia. K¥ thuat nay cho dén nay van
duge giti nguyén tén va duge st dung rong tai trong ky thuat tao Web
trén Internet. Nam 1968, Engle Band da dua ra duge hé théng sit dung
HypeText trén may tinh véi cai tén NLS. Bé qudc phong My thanh lap
t8 chiic DARPA (US Degerence Advanced Research Project Agency) aé
nghién cftu vé céng nghé Multimedia. Nam 1978 phong thi nghiém
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khéng 16 MIT Media Laboratory chuyén nghién ciu vé cong nghé
Multimedia dugc thanh lap. Chi sau mét thdi gian ngén duge thanh lap
va hoat dong, nhan thic duge tdm quan trong va y nghia xa héi cta
Multimedia, nguoi ta da dau tu rit 16n cho phong thi nghiém nay. Mot
loat cac Cong ty, cac hang 16n da cho ra doi phong thi nghiém vé
Multimedia nhu AT&T, BELL,Oliverty. Nhitng nd luc khong ngiing cua
cac nha khoa hoc da git hai duge nhiéu két qua c6 tinh chit nén méng
cho linh vyc Multimedia va nhiing két qua nay da nhanh chéng dudge
trién khai tng dung trong linh vyc truyén hinh, vién théng.

I
N
T
SEVER E
R |
§ WS1 A |
j ¢
C i
f Al i

_._;% g — Cgmera

s |

Command LAN

.\x.'h.
I
— }
.".-’f.".f.-'_...l J:t-?‘;

‘__}'vf

Hinh 5.1. Hé diéu khién da phuong tién.

Hé diéu khién da phuong tién chinh 1 trung tdm diéu khién va xi
ly v6i nhiém vu ph6i hgp céc déi tugng c6 méi trudng hoat dong khac
nhau ciing lam viéc trong ché& d6 déng bd tuyét déi (hinh 5.1). Do mic do
phiic tap cia cac qua trinh xi 1y va tinh todn nén hat nhan caa hé
thuong la mang méy tinh LAN hoac WAN.
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Khai niém déng b trong Multimedia 14 mét trong nhiing khai niém
rdt quan trong ¢6 tinh chit c6t 16i clia Multimedia. Ddng bd cac “su
kién” d6 la su sdp x€p céc “sy kién” theo trat tu thoi gian sao cho & cing
mét théi diém, cde “su kién” c6 cing trat tu thdi gian ciing dudc xuft
hién (thuat ngi “su kién” ¢ ddy mudn néi dé&n cac thay d8i hay bién déi
cua cac d8i tugng - Object). Cac ddi tugng duge xem xét trong linh vuc
Multimedia c6 thé 14 céc thit bi vat 1y, co hoc va ciing c6 thé 13 cac ddi
tugng triu tugng duge xem xét trong linh vige Multimedia c6 thé 14 Am
thanh, anh sang, mau sic... va tham chi c6 thé 13 c4c van déng co hoc
cua céac thiét bi.

Hé da phudng tién hep la hé lam viée véi driver chuidn nhu CD
Player, con hé da phuong tién md (open multimedia system) bao gém céc
driver chufn va cic driver phi chuén. Chung ta s& lin lugt xét tling hé.

5.1. DU LIEU MULTIMEDIA

Théng thudng théng tin dude thé hién ¢ dang van ban, cac van ban
nay dugc mé héa va luu giit trén may tinh va khi d6 ching ta ¢6 d lidu
dang van ban. Néu chdng ta thu nhan duge théng tin & dang khéac nhu
4m thanh, hinh anh thi di liéu clia né chinhi 13 di lidu Multimedia. Mét
cach don gian ta coi dit litu Multimedia 13 cdc dit lidu cla cac dang
thong tin 4m thanh (voice), hinh anh (Image) ho#ic van ban (text). Néi
ngén gon dif lidu Multimedia 13 di liéu chc dang théng tin khéac nhau.

Khi nghién citu cac dang dit lidu trén, ngudi ta nhén ra ring cin
phdi phén chia dit liéu Multimedia nhé hon nita. Bdi vi cac dang did lidu
nhu 4m thanh, hinh anh trong qui trinh “van déng” theo thdi gian ¢6
nhitng tinh chat rit khac nhau so véi dang tinh. Piu nay doi héi cong
nghé xu 1y rat khac nhau. Vi vay trong linh vuc cong nghé Multimedia
ngudi ta quan tdm nghién ciu st dung cac dang dit liéu sau: van ban
(Text), Am thanh (Sound, Void), 4m diéu (Audio), hinh &nh tinh (Image),
video (hinh dnh ddng - motion Image), animation (hinh dnh st dung

theo nguyén tc chidu phim).
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Dya vao dac tht ctia ¢dng nghé va d61 tugng nghién cdu, ngudl ta
théng nhat cich phdn chia cong nghé Multimedia thanh hai Iinh vue
chinh sau:

s Linh vuc cdc hé thong thong tin Multimedia (Multimedia Information
Systems)

Mé hinh hé thong théng tin Multimedia (Model Information
Multimedia). Trong linh vuc nay ngudi ta giai quyét cac van dé sau;

- Céac cau trdc logic cua tai lidu Multimedia (Logical Structure of
media Document - Web page).

Cac phuong thitc dé soan thao (Edit, Browse) céc tai lidu
Multimedia.

- Cac qua trinh tao ra théng tin Multimedia.

- Cac dang (Forms) cac céng cu (Tools) phuc vu cho x4y lap dit liéu
Multimedia.

Mé hinh di liéu Multimedia phén tdn (Multimedia Distributed
Processing Model). Trong linh vuc nay ngudi ta quan tim dén cac muc
tidu sau:

- Cac ngdn ngit lap trinh thao tac trén dd Léu la cac tail lhiéu
Multimedia: két hgp cac chite ning can thiét véi cac khai niém lap trinh
cic khai niém cho phép lap trinh truy nhap vao di liéu luu tri trén
thiét bi ngoai vi Multimedia (Media device control).

- Cac dit iéu dang Multimedia va céc dich vu cén trao d8i dit lidu
Multimedia (Interchange).

- Quan tri céc dich vu vién théng & mic cao.

- Cac md hinh dit lidu Hypermedia, cic may chu (Server) dap f(ing
dich vu Hypermedia (Hypermedia Engine).

. Cac hé diéu hanh mang dap tng dich vu Multimedia thdi gian
thuc hién.

e Linh vuc cdc hé théng vien thong Multimedia (Multimedia Communication
Systems)

Mé hinh cdc dich vu Multimedia trén mgng (Multiservice Network
Multimedia Model). Linh vuc nay quan tdm nghién cliu cac vin dé sau;
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- Mang da dich vy (Multiservice} trén cac hé théng o i.an
Multimedia phan tan.

- Céc giao thite dap ing viée giao luu giita cac mang khac nhau cé
quan 1y dit lidu Multimedia.

- Trao déi dii liéu Multimedia trén Internet.

Mo hinh hé thong Multimedia héi nghi (Multimedia Conferencing
Model). D61 tugng quan tdm ctia linh vie nay la lam thé nao két hgp
mAy tinh véi céc hé théng vién théng hién cé, tao nén mét hé théng
mang khéng duge thiét k€ trude cd kha nang dap ing cac cude héi thao,
hé1 nghi theo gian thue.

Cuéi cling 14 su pha trén két hgp cla cac linh vyc trén dé tao ra mét
md hinh @ng dung dap ng thyc t& yéu cdu.

5.2. DIEU KHIEN HE DA PHUONG TIEN HEP
5.2.1. Didu khién file

+ Su dung file am thanh WAV

Trong cac file Am thanh kiéu MIDI {Musical Instrument Digital
Interface), WAV(WaveForm)... thi céc file WAV la don gian nhit vi néi
dung ctia né phan anh chinh xic cfu trie ban nhac ma né ghi lai, con
cac file MIDI lai chda céc cdu lénh dung d€ didu khién SOUND CARD
chit khong phai vdi chinh ban nhac. D& diéu khién dang file nay chi cin
st dung ham PlaySound () ¢6 trong MMSystem Unit:
function PlaySound (pszSound:Pchar; hmod:HMODULE; fdwSound:

WORD) : BOOL;stdcall;

Tham s8 pszSound 1a bién kidu Pchar diing dé mé ta file hoae lam
con trd dé tré téi file WAV chita trong bé nhé. Tham s6 thit hai hmod
ding d€ mod ta co ché didu khién viéc nap file. Tham s§ thd ba
fdwSound- chinh 14 céc ed diéu khién dung dé bidu dién cach chai cua
file Am thanh.

Dé ditng file WAV & bit cG thdi difm nao chi ecin goi ham
PlaySound() véi cac tham s8 duge gan bang Nil hodc 0:

16- KT1
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PlaySound(Nil,0, 0); hoac
PlaySound (Nil,0, snd Purge);

» Diéu khién file video

Audio va Video Interface (AVI) 14 mdt khudn dang file théng dung
diing dé chuyén d8i chitec ning gitta file Am thanh va file hinh-anh. Luu
¥ rang AVI file chi chay trén ctia 8 riéng.

Né&u muén hién thj khung cta file AVI trén clia s6 trude khi cho né
chay thi phai dzfit thude tinh FRAMES ctia TmediaPlayer 1&n 1 r6i goi
trinh phudng thitc STEP(}. Thudc tinh FRAMES théng béo cho
TmediaPlayer biét ring ¢dn bao nhiéu khung phai chuyén khi trinh
Step() hodc Back() duge goi. Trinh Step() thao tac theo trinh ty:
procedura TForml.ButtonlClick (Sender: TObjact);
begin

if QOpenDialogl.Execute then
with MediaPlayerl do begin
Filename:= OpenDialogl.Filename;
Open;
Frames:=1; // thudc tinh khung=1l
step;
Notify:=True; //c& thdéng bao = ecb
end;

end;

Thu tuc nay sé kich hoat khung hién hanh. Thude tinh vé kich
thuée anh DisplayRec c6 thé gan gia tri tiy y dé phdn dién tich anh
chiém ding nhu § db cta ngudi lap trinh. Thi du, néu ta mudn AVI file
chi nidm trong gidi han cia PANEL] thi chi cAn gan DisplayRec cho kich
thude cia Panel:;
MediaPlayerl.DisplayRect:=Rect{0,0,Panell.Width,Panell .Heaght):

Su dung c4u 1énh nay choe thi tuc kich hoat chite nang:
procedure TForml.ButtonlClick(Sendexr: TObject);
begin

L= KTT.T tre
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if OpenDialcgl.Execute then begin
MediaPlayerl . Filename:= OpenDialcgl.Filenane:
MediaPlayerl . Open;
MediaPlayerl.DisplayRect:=Rect {0, 0, Panell.Width,
Panell .Haight) ;
end;

end;

S dung cac sy kién (event) OnPostClick va OnNotify trong diéu
khién c¢hé& d6 VIDEO 1a viée 1am can thiét d€ tao giao dién thuén lgi cho
ngudi st dung. Su kién OnPostClick giéng nhu sy kién OnClick, ngoai
tri truong hop 1a OnClick ¢é tic dong ngay con OnPostClick phai sau
mdt $8 thao thec méi cé tAc dung. Néu ta &n phim PLAY trong thdi gian
TmediaPlayer dang chay thi OnClick phan {ing ngay, con su kién
OnPostClick chi phan vng sau khi thiét bi MEDIA thuc hién thao téc
chay diéu khién. |

Sy kién OnNotify dit 12 TRUE thi cac thao tac didu khién khéc nhu
BACK, CLOSE, EJECT, NEXT, OPEN, PAUSE, PAUSEONLY, PLAY,
PREVIOUSE, RESUME, STEP, STOP... méi c6 tac dung. Céc tham s6
iy duge truyén bang thi tuc:
procedure TForml. MediaPlayarlﬂotify(Sender: TObject)
begin

MessageDlg{'Media control method executed’ ,mtInformation,
[mbOK], 0);

end;

Céan nhé 1a sy kién nay phai duge dat 1a TRUE trong thn tuc diéu
khién:
procedure TForml.ButtonlClick (Sender: TObject):
begin
if OpenDialogl.Execute then
with MediaPlayerl do begin
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Filename:= OpenDialogl.Filaename;
Open;
DisplayRect:=Rect(0, 0, Panell.Width, Panall.Height) ;
Notify:=True;
end;

end;

Bay gid ta cé du diéu kién dé x4y dung chuong trinh diéu khién
WAV file va AVI file cho hé Multimedia. Chudng trinh nguén ¢6 dang
nhu sau:

Modul thit nhat 14 File.DPR ¢6 dang:

program EasyMM;

uses

Forms,

Main in 'Main.pas' (Forml}:;

{SR *_RES}

begin
Application.Initialize;
Application.CreateForm(TForml, Forml});
Application.Run;

end.

Modul th hat c6 dang:
File unit,PAS ¢6 dang:

unit Main;
interface
uses
Wintype, Winprocs, Messages, SysUtils, Classes, Graphics,
Controls, Forms, Dialogs, MPlayer, StdCtrls:;
type
TForml = class (TForm)

Buttonl: TButton;



Chuzang 5. LAP TRINH DIEU KHIEN HE DA PHUONG TIEN 245

Panell :Tbutton;
MediaPlayerl: TMediaPlayer;
OpenDialogl: TCOpenDialog:
procedure ButtonlClick(Sender: TObject):
procedure MediaPlayerlNotify(Sender: TObject);
ptivata
{Private declarations}
public
{Public¢ declarations}
end;
var
Forml: TForml;
implementation
{$R *.DFM}
procedure TForml.ButtonlClick(Sender: TObject):
bagin
if OpenDialogl.Execute then
with MediaPlayerl do begin
Filename:= OpenDialogl.Filename;
Open;
DisplayRect:=Rect (0, 0, Panell.width, Panell .Height) ;
Notify:=True;
end;

and;

procedure TForml, MediaPlayérlNotify(Sandar: TObject) ;
bagin
MessageDlg('Media contrel method executed' mtInformation,
[mbCK] , 0);
end;
and,

Khi chuong trinh EasyMM chay, mét ca s giao dién nhu hinh 5.2
sé hién ra. Néu CDROM tén tai thi thanh dung cu sé rd nét. Trong
trudng hgp ngude lai, né s& bi md. Trén hinh 5.3 1a cla s8 cla file AVI
khi chay.
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Hinh 5.2. Hop thoai véi nit md file

Hinh 5.3. Cira sé file AVI

5.2.2. Diéu khién CD player

Chi sau mdt vai nam tham nhap vao linh vuc san phdm chit lugng

cao (Hi-Fi) va véi su bung nd thi trudng sau d6, cong nghiép dia laser
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ngiy nay da tin cong thi truong PC. Phai c6ng nhén réng mdt § dia CD-
ROM va mét PC 1a mét sy két hgp tha vi, vi dia laer cung.cép cho PC
mdt bd nhé khél, ngay nay mdi chi 1a doc duge, nhung né lai thay duge
va cho phép luu tril trén ranh duy nhit cta né hang tram tham chi
hang ngan MB di liéu, vin ban hay hinh thanh anh, &m thanh... CD-
ROM da md ra mét kha nang méi cho ky thuat diéu khién va cong nghé
théng tin. Trong linh vyc Hi-Fi, ta da thiy ¢ Hoa Ky va cac nudc phat
trién khac, duéi dang CD-ROM, céc quyén sach véi gia tuong déi ré nhu
danh ba dién thoai, thu mue sach, sach cAm nang hay ca ban dich tiéng
anh cta bac Pravda (Bao sy that Lién - x6 cit). Chiing ta cling thay dudi
dang s6 trén CD-ROM cac ban dé dia 1y, thu vién anh, thu vién dit Héuy
hoc...

Tinh vu viét so vdi cic sach in theo cAch truyén thong la rd rang: cac
théng tin da dudc s& héa cé thé dude xi 1y lai trén may tinh. Cac kha
ning & day c6 thé néi 13 khéng han ché vi ta 6 thé d& dang t8 hop cac
théng tin, danh gid chang kiém tra chuing dudi cac gée dd khac nhau
béng k¥ thuat xi 1y phan mém.

Cau trace phéan cing cia PC hoan toan pht hgp a8 c6 thé ghép mot
dia nhu vay vao hé thong, vin dé con lai lai 1a phan mém, vi ban than
hé didu hanh chua 6 chudn bi gi dé dam bao cho mdt thiét bi loai nay.

Hudng gidi quyét chinh ctia vdn d€ nay la lam sao, théng qua cac
driver va cac phin mém b8 sung nao dé c6 thé dung 8 dia CD-ROM nhu
12 mét & dia mém (t4t nhién 14 chi dgc). Nhu chiing ta da chi ra d cac
chuong trude, cac driver thiét bi thye hién viée lién lac gifia hé diéu
hanh va cac thiét bi ngoai nhu man hinh, may in va cac & dia mém, dia
citng. DOS phén biét hai loai driver thiét bi, cae driver khoi va driver ky
tu, 8 dia CD-ROM 1a mét bd nhé khdi, cdc théng tin dude doc ra theo
t.img khéi, ta c6 thé cho ring né sé duge difu khién bdi mét driver khéi.
Nhung didu nay lai khéng ding, va & day bat dau xu#t hién cac phic
tap, vi hé didu hanh yéu cdu cAc thiét bi khéi mét s6 didu kién ma 8 dia
CD-ROM khbng cé.
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Dung hugng cha mét CD-ROM khéng cho phép sat nhip né thong
qua mét driver khai, vi ring dung lugng ctia mét thiét bi khai bi han ché&
(trude thé hg 4.0 1a 32 MB). Ngoai ra, CD-ROM khdng ¢6 File Allocation
Table (bang phan b4 file) vi né khéong thé ghi vao cac sector va khong c6
sector nao duge danh cho FAT. Thay vao d6, CD-ROM c¢é mot bang cac
file chita dia chi bat ddu cia cac thu muc con va cée file.

Dé vist mot driver CD-ROM., ¢6 18 nén diing dén driver ky tu vi déi
v6i cac driver nay, hé difu hanh khong-dét.bat ky diéu kién gi vé cau
tric thiét bi. Nhung mat khac, cie driver nay sé gap khé khan trong
vide lién lac véi 6 dia CD-ROM, vi ching khéng chuyén s8 liéu theo khéi
ma theo ting byte vA khéng mang ky hidu thiét bi ma mang mit tén file
nhu "CON" hay 'NUL". Di sao chéng nia thi driver CD-ROM a6} véi hé
diéu hanh van phai & mét driver k¥ tu, dé tranh viée doc FAT vén
khéng t6n tai trong CD-ROM. Driver sé khong mang tén thiét bi, ma ldy
tén cla minh trong file c§u hinh CONFIG.SYS. Vi driver CD-ROM cha
véu 1a do cac hing sén xuit CD-ROM cung cip, nén né mang tén theo
kiéu SONY.SYS hay HITACH.SYS, va 1i goi n6 trong file CONFIG.SYS
duge viét theo cach sau:

DEVICE = HITACHI.SYS / D: CDRI1

Driver thiét bi chon tén CDR1 nhu la tén cta § dia CD-ROM.

Sau khi thi tuc khdi tao da cai dat xong, driver méi thé hién dung
minh 12 mgt driver khéi, né duge b8 sung thém mét s6 ham dac biét dé
dam béo hoat dong cho CD-ROM. Nhung d3; véi hé diéu hanh, né van 1a
mot driver ky tu va khong thé kiém tra thu muyc ctia CD-ROM hodc truy
nhap dén cac file,

Dé vugt qua trd ngai nay, mgt chuong trinh ndi tra (TSR) goi 1a
MSCDEX (Microsoft CD-ROM Extention) dude cung cdp dé dam bao
hoat d6ng cho 8 dia CD-ROM. Chuong trinh ndy duge goi trong file
Autoexec.bat. Trong déng lénh, tén cla driver CD-ROM phai dugc
truyén nhu 1a tham s8 cho chuong trinh:

MSCDEX /D: CDRI1
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Trude tién, MSCDEX md driver théng qua ham Open cua hé diéu
hanh, cung cép cho né mét ky hiéu thiét bi. MSCDEX lam cho DOS tin
riang CD-ROM 1a mét § dia & xa trong mang.

Cac 8 dia cia mang duge DOS xt Iy nhu la file 16n, céac file nay c6
thé chita dén hon 32 MB. Ngoai ra, céc thiét bi nay khéng duge DOS goi
mdt cach truc ti€p, n6é khéng qua bd di huéng. Phan ndi chu cua
MSCDEX duge cai trong bo déi hudng. Bé d6i hudng nay théng dich moi
16i goi. Néu xuét hién mot 10i goi hudng téi 6 dia CD-ROM, né khong
duge truyén cho by d6i hudng theo cach truyén théng, ma mbi 1énh duge
chuyén thanh 13i goi céc ham céa driver CD-ROM. Nhu vay, méi lién hé
gitta DOS va § dia CD-ROM duge thuc hién mdt cach hoan héo va su
truy nhap dén cac thu muc con, cac file c6 thé cho phép vao bat ky lic
nao.

Khi chuong trinh diéu khién CD Player chay, cac thuc don chinh
duge dat trén thanh dung cu (hinh 5.4). D6 1a cic thuc don: Audio,
Video, MIDI, Advanced. Mdi khi cAn mot chitc niang gi, chi cAn 4n trd
chu6t vao thuc don tufdng tng. Khi 4n tro chudt vao thue don chinh 1a ta
khdi dong chuong trinh con xi Iy chitc nang d6. Chiing ta s& 14n lugt xay
dung céc chudng trinh diéu khién nay.

Multimedia Properties KE3

__Audio ] Video | MIDI | D Music | Advanced |
~lerslezl

Hinh 5.4. Thuc don didu khién hoat déng clia hé da phudng tién

o Khdi tao Audio cd player

Khi 6 CD chay, né sit dung ting 2 gidy mot dé nap dit liéu va c6 khi
phadi mat nhiéu gidy cho khdi tao TmediaPlayer. Didu d6 1a do
WINDOWS phai m4at thdi gian dé nap hé diéu hanh cho Multimedia. D&
tranh sy khé chiu khi phai chd dgi nhu vay, ta cai vao khoang thdi gian
nay chuong trinh SPLASH SCREEN (tao phéo hoa man hinh).
unit Splash;

interface
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uses Wintype, Winprocs, Classes, Graphics, Controls,
Forms, StdCtrls, ExtCtrls;
type
TSplashScreen = class (TForm)
StatusPanell:=TPanel;
var
SplashScreen:=TSplashScreen;
implemantation
{$R *.DFM}
begin
SplashScreen:=TSplashScreen.Create (Application) ;
SplashScreen. Show;
SplashScreen.Update;
end. _

Khae véi cac form théng thudng, SPLASH SCREEN duge thiét lap
va hién thi trong khéi khdi tao clia unit. Vi khéi khdi tao cho moi unit
dude chay trude khéi chuong trinh chinh trong DPR file, nén form nay
duge thuc hién trude khi chudng trinh chinh duge thye hién. Luu ¥ ring
khéng duge dung Application.CreateForm() dé thidt lap splash screen.

Dé bét ddu véi CD Player ta cung cip su kién didu khién cho trinh
OnCreate. Trong trinh nay ta s& md duge va kich hoat dude chucng
trinh cia CD Player. Ddu tién né goi t6i trinh phuong phiap CDPlayer's
Open(). Open(} ki€m tra dé khang dinh 14 hé théng CD di sin sang, sau
d6 né khé dong thist bi - § dia va card diéu khién. N&u Open() khong
thyc hién thanh cbng né sé théng bao 16i kiéu EMCIDeviceEror. Ta c6
thé k&t thic bang Application. Terminate:

try; {c8 ging md}
cdPlayer.open; { md}
except { khéng m& duge thi...}
on EMCIDeviceEror do begin
MessageDlg('Error CD Flayer' ,mtError, [mbOK],0):
Application.Terminate,;
end; .

end;



Chutong 5. LAP TRINH BIEU KHIEN HE DA PHUONG TIEN 251

Sau khi CDPlayer hoat ddng, ta c6 thé lap thudc tinh EnableButtons
dé dam bao 14 cac button thich hgp duge cho phép. D€ thuc hién viée
kidm tra trang thai cta thiét bi CD ching ta can kiém tra thude tinh
CDPlayer's Mode:
case CDPlayer.Mode of
mpPlaying:CDPlayer.EnabledButtons:=[btPause, btStop, btNext,
LtPrev}:
mpStopped,
mpPaused:CDPlayer.EnabledButtons:=[btPlay, btNext, btPrev];

end;

Thi tuc sau 1a mi ngudn cda trinh phuong thitc TCDPlayerForm.
FormCreate(). Chu ¢ 14 & tht tuc nay thuc hién 16i goi téi hang loat cac
trinh phuong thic sau khi md thanh céng CDPlayer. Muc dich caa trinh
nay la cap nhat (update) cac théng s& khac nhau cia CD nhu s& lugng
TRACK dang ¢6 hién hanh.
procedure TCDPlayerForm.FormCreate (Sender: TObject):

{tha tuc nay duge goi khi form dwoc khoi tao.
Né md va khoi tao player)
var
buf: arrayi0..15] of char;//tao buffer dém kiéu char kich
thudc 16 byte
bagin
try .
CDPlayer.Open; // md CDPlayer
{néu CD di chay thi chi ra trang thai choi}
if CDPlayer.Mode = mpFlaying then
Statuslabel.Caption:= 'Playing';
GetCDTotals; // liy thdi gian toan bd
va s8 luong tracks trén CD
ShowTrackNumber; // chi ra track hién hanh
ShowTrackTime; // th&i gian (phat, gidy) cta track hién hanh

ShowCurrentTime;
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ShowPlayerStatus; // cdp nhat trang thai

except

{néu cé 16i khi kh&i taoc thi théng bao)

on EMCIDeviceError do begin

MessageDlg ('Errer Initializing CD Player. Program will now
exit.',

mtError, [mbQk], 0};

Application.Terminate;

end;

end;

{kiém tra mode cuta CDplayer va kich hoat cac phim tuong
imng.} )

case CDPlayer.Mode of

mpPlaying: CDPlayer.EnabledButtons:= [btPause, btStop,
btNext, btPrev]:

mpStoppead,

mpPaused: CDPlayer.EnabledButtons:= [btPlay, btNext,
btPrev]) ; ]

end;

SplashScreen.Release; // déng va gidi phéng man hinh
end;

Luu y la dong 1énh cudi cing sé déng form cGa thd tue SPLASH

SCREEN.

» Cdp nhdt (Update) thong tin cho CDPlayer

Khi cin c4p nhat théng tin trén form CD phai sd dung component
TTimer. M&i khi c6 su kién nao x4y ra ta ¢6 thé kich hoat trinh phuong
thitc cdp nhat. Nhép chuft 2 lan Timerl s& truy nhép tdi sy kién
OnTimer. Ma ngudn sau s dung cho su kién dé:
procedure TCDPlayerForm.UpdateTimerTimer (Sendar: TObject) ;

{ddy 1& trinh phuong thite cfla CD Player. Né c&p nhat cac
théng tin tai moi kheang thdi gian.}

var
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CurTrack: Byte;
begin

if CDPlayer.EnabledButtons = [btPause, btStop, btNext,
btPrev] then begin

CDPlayer.TimeFormat:= tfMSF;

DigkDoneGauge.Prograss:= (mci_msf minute {CDPlayer.Position)

60 + mci_msf second(CDPlayer.Position));

CDPlayer.TimeFormat:= tLfTMSF;

ShowTrackNumber; // chi s§ hiéu track

ShowTrackTime; //thdi gian toan bd cho track
ShowCurrentTime:; //chi ra thei gian hién hanh

end;

end;

Luu y la thuge tinh TimeFormat c6 céc dang: tfHMS (gid, phut,
gidy), tfMilliseconds (ms)...con chuyén déi thi gian thi WINDOWS API
cung cip céc dich vu cho phép ldy théng tin thoi gian tit bat ky dang
nao: mci_hms_Hour() (gid) lam viée véi tfHMS, mci_hms_Minute()
{phut) lam viée vai tfHMS, mei_hms_Second() (gidy), mel_TMSF_Track()
(ranh cua dia CD) lam viée véi tf TMSF...

« Cdc trinh phuong thite dé cdp nhdt (Update) cho CDPlayer

Muc dich diu tién cla cac trinh phudng thic st dung 14 cap nhat
cho nhan nam phia trén form CDplayer va cap nhéat gia tri trén né.
Trinh phuodng thitc GetCDTotals() dung dé nhan gia tri vé d6 dai va &
lugng TRACK ctha dia CD hién hanh. DiskDoneGauge dung cac thong
tin nay dé cap nhat mét loat nhin. AdjustSpeedButtons(} cho phép diéu
chinh tée d6 CD Track:
procedure TCDPlayerForm.GetCDTotals;
{Trinh phuweng thire nay tim th&i gian va track va cho €D
Player chay.}

VAar
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TimeValue: longint;
begin
CDPlayer.TimeFormat:= tfTMSF; // dat khudén th&i gian
TimeValue:= CDPlayer.Length; // d& dai CD
TotalTracks:= mci Tmsf Track (CDPlayer.Tracks);
// téng s& track
TotallLengthM:= mci_msf_Minute(TimaValug); // théi gian{phit)
TotalLengthS:= mci_msf Second(TimeValue); // thdi gian(giiy)
{d3at caption choTotal Tracks label}.
TotTrkLabel.Caption:= TrackNumToString (TotalTracks):
{dat caption cho Total Time label}
TotalLenLabel .Caption:= IntToStr(TotalLengthM) + 'm' + ' ' +
IntToSTr {Totallength8) + 's’;
DiskDoneGauge.MaxValue:= (TotallLangthM * 60) + TotalLengths;
{dit gia tri dung cho speedbutton}
AdjustSpeedButtons;

end;

Trinh phuong thite ShowCurrentTime() dung d8 nhan théng tin vé
s6 phiit va s gidy cia rdnh dang choi va cap nhat cic diéu khién cin
thiét:
procedure TCDPlayerForm.ShowCurrantfTima;

{hién thi thoi gian cua ranh dang choi}
bagin

{phut}

m:= mei Tmsf Minute (CDPlayer, Position);
{giay}

s:= mci_Tmsf_ Second(CDPlayer.Position);
{cdp nhit cho nhin track time}
TrackTimeLabel.Caption:= IntToStr(m)+ 'm' + ' ' +
IntToStr(s) + 's';

{cdp nhdt cho track gauge}
TrackDoneGauge.Progress:= (60 * m) + s;

end;
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ShowtrackTime() ding dé thu duge thai gian téng thé tinh theo
phiit va gidy caa track hién hanh va c4p nhan nhan diéu khién:
procedure TCDPlayerForm.ShowTrackTime;

{Hién thi th&i gian tdng cda track duoc cheon.}
var
Min, Sec: Byte;
begin
{khéng cdp nhét théng tin néu player vin dang & track cii}
if CurrentTrack <> OldTrack then begin
Min:= mci_msf_Minute{CDPlayer.TrackLength[mci_Tmsf_Track
(CDPlayer.Position}]):
Sec:= mci_msf_Second(CDPlayer.TrackLength[mci_TmsfﬁTrack
(CDPlayar.Position)]);
TrackDoneGauge .MaxValue:= (60 * Min) + Sec;
TrackLenLabel .Caption:= IntToStr(Min) + 'm' + ' ' +
IntToStr(Sec) + 's';
end;
OldTrack:= CurrentTrack;

end;

« Xdy dung chuong trinh diéu khién CDPlayer
Bay gi¢ chang ta c6 di difu kién dé x4y dung chudng trinh téng thé
cho diéu khién CDPlayer. D4u tién 12 trinh diéu phéi.DPR ¢6 dang:
program Mplyr;
uses
Forms,
Splash in 'Splash.pas' {SplashScreen},
Mplymain in 'Mplymain.pas' {CDPlayerForm};
begin
Application.CreateForm(TCDPlayerForm, CDPlayerForm);
Application.Run;

end.
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Tiép theo la module chugng trinh chinh.PAS:

unit Mplymain;

interface
uses _

WinTypes, WinProcs, Classes, Graphics, Forms,
Controls, MPlayer, StdCtrls, Menus, MMSystem,
Gauges, SysUtils, Messages, Buttons, Dialogs,
ExtCtrls, Splash;

typa

TCDPlayerForm = class{TForm)

UpdateTimer: TTimer;

MainScreenPanel: TPanel;

StatusLabel: TLabel:;

Label2: TLabel;

CurTrkLabel: TLabel;

Label4: TLabel;

TrackTimeLabel: TLabel:

Label7: TLabel;

Label8: TLabel;

TotTrkLabel: TLabel;

TotalLenLabel: TLabel;

Labell2: TLabel;

TrackLenLabal: TLabeal;

Labell5: TLabel;

CDhInfo: TPanel;

Panel2: TPanel;

Panell: TPanel;

CDPlayer: TMediaPlayer;

SpeedButtonl: TSpeedButton;

SpeedButton2: TSpeedButton;

SpeedButton3: TSpeedButton;

SpeedButtond: TSpeedButton;

SpeedButtonb: TSpeedButton;
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SpeedButtoné:
SpeedButton?:
SpeedButtonB:
SpeedButton9:

SpeedButtonll:
SpeedButtonll:
SpeedButtonl?:
SpeedButtonl3:
SpeedButtonld:
SpeedButtonl5;
SpeedButtonlb:
SpeedButteonl?:
SpeedButtonl8:
SpeedButtonls:
SpeedButton2(:

TSpeedButton;
TSpeedButton;
TSpeazdButton;
TSpeedButton;
TSpeedButton;
TSpeedButton;
TSpeedButton;
TSpeedButton;
TSpeedButton;
TSpeedButton;
TSpeedButton;
TSpeedButton;
TSpeedButton;
TSpeedButton;
TSpeedButton;

TrackDoneGauge: TGauge;

DiskDoneGauge:

TGauge

Labell: TLabel;
Label3: TLabel;

procedure UpdateTimerTimer (Sender: TObject);

procedure CDPlayerPostClick (Sender: TObject; Button:

TMPBtnType) ;

procedure FormCreate {Sender:

procedure SpeedButtonlClick{Sender: TObject);

precedure FormClose (Sender: TObject: var Action:

TCloseAction) ;

Private

{khai b&o cuc bd}

0ldTrack, CurrentTrack: Byte;

TestStatus: Booclean;

m, s: Byte;
TotalTracks:

Byte;

TotalLengthM: Byte;

1K m

TObject) ;

257
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TotalLengthS: Byte;

procadura GetCDTotals;
procedure ShowTrackNumber;
procedure ShowTrackTime;
procedure ShowCurrentTime;
rrocedure ShowPlayerStatus;
procedure AdjustSpeedButtons;
procedure HighlightTrackButton;
function TrackNumToString(InNum: Byte): String;
public

{cac thli tuc, ham dung chung}
end;
var

CDPlayerForm: TCDPlayerForm:
implementation

{$R * DFM]}
const

{mdng x&u k¥ ty biéu didn cac sd tw 1--->20}

NumStrings: array[l..20] of String(l10] = {'One', 'Two',
'Three', 'Feur’', 'Five', 'S8ix', 'Seven', 'BEight’,

‘Nine', 'Ten', 'Eleven', 'Twalve', 'Thirteen', 'Fourteen',
'Fifteen', 'Sixteen', 'Seventeen’, 'Eighteen', 'Nineteen',
'Twenty ') .

function TCDPlayerForm, TrackNumToString (InNum: Byte): String;
{d8i integer----> string (l1--> 20).}

begin

if (InNum > High{NumStrings)) or (InNum < Low(NumStrings))
then

Result:= IntToStr(InNum) {néu niam ngoai mang thi tri vé
number}

else

Result:= NumStrings[InNum]; {tr3d vé string tir NumString}

end;

H R



Chuang 5. LAP TRINH DIEU KHIEN HE DA PRUONG TIEN

259

procedure TCDPlayerForm.AdjustSpeedButtons;
{hiéu chinh phim néng}
var
i: integer;
begin
{duyét cac thanh phin mang Component}
for i:= 0 to ComponentCount - 1 do
if Components[i] is TSpeedButton then begin //duing la phim
nong?
if TSpeedButton (Components[i]).Tag <= TotalTracke then
TSpeedButton (Components[i]) .Enabled:= True
else
TSpeedButton (Components [i]) .Enabled:= False:
end;
aend;
procedure TCDPlayerForm.GetCDTotals;
{ldy gia tri th&i gian va sé luong track réi cho CD chay}
var
TimeValue: longint;
begin
CDPlayer.TimeFormat:= tfTMSF; // dit khung thdi gian
TimeValue:= CDPlayer.Length; // d6 dai
TotalTracks:= mci_Tmsf Track (CDPlayer.Tracks); // s8 luong
track

TotalLengthM:= mei_msf Minute (TimeValue); // thdi gian(phu

t}

TotalLengthS:= mci_msf Second{TimeValue): // thdi gian(gidy)

{dat caption cho label track}

TotTrkLabel.Caption:= TrackNumToString(TotalTracks) ;

{dat caption cho label Thai gian}

TotalLenLabel.Caption:= IntToStr{TotallengthM) + 'm' + ' !
IntToSTr (TotalLengthS) + 's';

DiskDoneGauge.MaxValue:= (TotalLengthM * &0) + TotalLength
{dédt gia tri dung cho speedbutton)

+

s;
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AdjustSpeedButtons;

end;

procedure TCDPlayerForm, ShowPlayerStatus;
{hién thi trang thai cta Player.}
begin
if CDPlayer.EnabledButtons = [btPause, btStop, btNext,
btPrev] then
with StatusLabel do begin
case CDPlayer.Mode of
mpNotReady: Caption:= 'Not Ready':
mpStopped: Caption:= 'Stopped’;

mpSeeking: Caption:= 'Seeking’;
mpPaused: Caption:= 'Paused';
mpPlaying: Caption:= 'Playing';
end;

end

{néu cac nut nay dang dugc kich hoat thi CD Player phéai
dirng}

else if CDPlayer.EnabledButtons = [btPlay, btNext, btPrev]
then

StatusLabel .Caption:= 'Stopped’;

end;

procedure TCDPlayerForm.ShowCurrentTime;
{hién thi th&i gian cda track hién hanh)
begin

{théi gian tinh theo phat}

m:= mei_Tmsf Minute (CDPlayer.Position};

{th&i gian tinh theo giady}

s:= mci Tmsf Second{CDPlayer.Position);

{cdp nhét thoi gian cho label}
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TrackTimeLabel .Caption:= IntToStr{m)+ 'm' + ' ‘' &+
IntToStr(s) + 's';
TrackDoneGauge.Progress:= (60 * m) + s;
end;
procedure TCDPlayerForm.ShowTrackTime;
{chuyén sang hién thi thoi gian téng thé clia track duoe
chon.}
var
Min, Sec: Byte:
begin
{khéng cdp nhat théng tin néu player cén trén cung mdt
track}
if CurrentTrack <> 0ldTrack then begin
Min:=-mci_msf_Minute(CDPlayer‘TrackLength[mci_:msf_?rack
{COPlayer.Position}});
Sec:= mci_msf Second({CDPlayer.TrackLength[mci Tmsf Track
(CDPlayer.Position}]);
TrackDoneGauge .MaxValue:= {60 * Min} + Sec;
TrackLenLabel.Caption:= IntToStr(Min) + 'm* + ' ' +
IntToStr(Sec} + 's';
end;
OldTrack:= CurrentTrack;

end;

procedure TCDPlayerForm.HighlightTrackHButton;
{td mau d6 cho nut hién hanh trong khi cac nat khac té mdu
xanh}
var
i: longint;
begin
{duyét cac component ctia form}
for i:= 0 to ComponentCount - 1 do

{cé phai la nit?}
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if Components{i] is TSpeedButton then

if TSpeedButton (Components[i]) .Tag = CurrentTrack then
{d6i wau d3 n&u la tract hién hanh}

TSpeedButteon (Components([i] ) .Font.Color:= clRed

else

{d8i mau xanh n&u khéng phai la tract hién hanh)
TSpeadButton (Components[i]) .Font.Color:= clNavy;

end;

procedure TCDPlayerForm.ShowTrackNumber;
{hién thi s& hiéu track hié&n hanh.}
var
t: byte;
bagin
t:= mci_Tmsf Track(CDPlayer.Position): // léy track hién
hanh
CurrentTrack:= t;
CurTrklabel.Caption:= TrackNumToString(t); // gan nhan
HighlightTrackButton; // lam sang nut hién hanh.

end;

procadure TCDPlayerForm.UpdateTimerTimer (Sender: TCObiect):
{bady la thu tuc quan trong. Né cap nhat théng tin

trén mdi khodng thoi gian.}
var

CurTrack: Byte;
begin

if CPPlayer.EnabledButtons = [btFause, btStop, btNext,
btPrev] then begin

CDPlayer.TimeFormat:= tfMSF;
DiskDoneGauge.Progress:= (mei msf minute(CDPlayer.Position}) *
60 + mci_msf second (CDPlayer.Position)};

CDPlayer.TimeFeormat:= tfTMSF;
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ShowTrackNumber ;
ShowTrackTime;
ShowCurrentTime;
end;

end;

procaedure TCDPlayerForm.CDPlayerPostClick(Sender: TCbiect:
Button: TMPBtnType) ; _
{hién thi trang thai nGt &n khi mét trong cac nat dé bi kich
hoat}
begin
Case Buttcn of

btPlay: begin

CDPlayer.EnabledButtons:= [btPause, btStop, btNext, btPrev];
StatusLabel .Caption:= 'Playing’;
end;

btPause: begin

CDPlayer.EnabledButtons:= [btPlay, btNext, btPrev];
StatusLabel.Caption:= 'Paused';

end;

btSteop: begin

CDPlayer.Rewind;

CDPlayer.EnabledButtons:= (btPlay, btNext, btPrev];
CurTrkLabel Caption:= 'Cne';
TrackTimeLabel.Caption:= 'Om 0s';

TrackDoneGauge. Progress:= 0;
DiskDoneGauge.Progress:= 0;

StatusLabel .Caption:= 'Stopped’;

end;

btPrev, btNext: begin

CDPlayer . Play;

CDPlayer .EnabledButteons:= [btPause, btStop, thext,lbtPrev};
Statuslabel  Caption:= 'Playing’;
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end;
end;

end;

procedure TCDPlayerForm.FormCreate {Sender: TObject);
{thd tuc nay dwoc goi khi form di dugc tao ra,
Né mé& va khdi tao CD player)

var

buf: array([0..15] of char:
begin

try

CDPlayer.Open; // md CD player Open.

{ndu khi khdi déng ma CD player da chay
thi hién thi trang thai eda né.)

if CDPlayer .Mode = mpPlaying then
StatusLabel.Capticn:= 'Playing’;

GetCDTotals; // thdi gian va s& lugng track cia CD player
ShowTrackNumber; // track hién hanh

ShowTrackTime; // phut, gidy cho track hién hanh
ShowCurrentTime; // vi tri hién hanh cQa CD player
ShowPlayerStatus; // e¢&p nhadt trang thai CD Player
except

{néu co6 18i thi théng bao va xi ly 13i.)

on EMCIDeviceError do begin

MessageDlg {'Error Initializing CD Player. Program will now
exit. ',

mtError, [mbOk], 0);

Application.Terminate;

end;

end;

{kiém tra mode clla CD-ROM va tich cuc hod
not didu khién tuong img.}

case CDPlayer.Mode of
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mpPlaying: CDPlayer.EnabledButtons:= [btPause, btStop,
btNext, btPrev]:

mpStopped,

mpPaused: CDPlayar.EnabledButtons:= [btPlay, btNext,
btPrev]:

end;

SplashScreen.Release; // déng va gidi phéng man hinh splash

end;

procedure TCDPlayerForm.SpeedButtonlClick {Sender: TObjsct) ;
{lap track hién hanh khi &n mdt trong cac phim néng.
N6 lam viéc v@i 20 phim.}
begin
CDPlayer . Stop;
{lap vi tri khdi dau €D cho track méi dude chon}
CDPlayer.StartPos:= CDPlayer.TrackPosition[ (Sender as
TSpeedButton) .Tag];
{bat ddu chay CD tai vi tri m&i}
CDPlayer.Play; )
CDPlayer.EnabledButtons:= [btPause, btStop, btNext, btPrev];
StatusLabel.Caption:= 'Playing’:

end;

procedure TCDPlayerForm.FormClose {(Sender: TObject;
var Action: TCloseRction};
begin
CDPlayer.Close;
end;

end.

Khi chuong trinh nay chay, mét ctia sd théng bao sé hién ra ¢6 dang
nhu hinh 5.5. Nhu vay véi cich ndm nguyén tic lam viée caa

TMediaPlayer ching ta ¢6 thé xay dung céc trinh difu khién hé théng
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MULTIMEDIA véi cac déi tugng WAVE, AVI va dia Am thanh CD mot
cach thuan tién.

=4 Pieu Khign CD Player - HY KTIQS = "

CHUONG TRINH DIEU KHIEN HE MULTIMEDIA

Track: Nine Total Tracks: Twelve
Time: Om 33s Total Length: 47m 175

Status: Playing Track Length: 3m 33s
Track Done: |l 15% I

Disk Done:

Track Position

Hinh 5.5. Hép thoai cla chuong trinh Mplyr.

5.3. DIEU KHIEN HE DA PHUONG TIEN MO

H¢ da phuong tién md bao gém céac thanh phan chudn va cac thanh
phén phi chudn. Chuong trinh diéu khién hé thong da phuong tién
MULTIMEDIA véi cac doi tugng chudn 12 CD Player da duge xét & phan
trén. Trong phan nay sé trinh biy kha ning diéu khién cac d6i tugng
phi chuan bat ky théng qua céc cong 10 bing cac ngbn ngu lap trinh
khac nhau.

Khi xay dung mét phan mém lam viéc véi cac tng dung diéu khién
cac thiét bi phan ciing thong qua cac cong ngoai vi ciing nhu cac cong
phén ciing ctia may tinh ching ta thudng gap phai 2 van dé chinh:

T6 chitc viée truy nhéap truc tiép tdi cac cong phan cing, nghia la
kha nang doc/ghi tryc tiép cac gia tri 1 hodic 2 byte tit cac cong phan



Chuung 5. LAP TRINH DIEU KHIEN HE DA PHUONG TIEN 267

clitng trong mdl trudng cac hé difu hanh khac nhau nhu DOS.
WINDOWS...

Quan 1y viée truy nhap téi cac cdng phan cing ddm bdo ché d6 thai
gian thyc. Thong thudng viée quan ly truy nhap true tiép cac cong b thé
duge thue hién théng qua ba ché do:

Bam lién tuc, nghia 1a viée doc/ ghi cac cdng phan ciing lién tue theo
thoi gian. Dé thue hién ché d6 nay, ngudi 1ap trinh c6 thé thé hién trong
mot vong lap cua chuong trinh hodc thuc hién théng qua thi tue phue
vu cua ngat thdi gian véi khoan thdi gian gitia hai 1an kich hoat ngét rit
nhé (c6 thé coi nhu khéng dang ké).

Ché d9 truy nhap theo thdi gian dinh trude. Cé nghia 1a viée doc/ghi
cac ¢ong phan ciing dude thue hién theo mét nhip théi gian déu dan véi
khoan thoi gian gitia cac lan doc/ghi dude dinh trude. Ngudi lap trinh ¢
thé thuc hién ché db truy nhap nay bang thu tuc phue vu ngit thai gian.

Ché dé truy nhap nglu nhién (do téc déng cia mét ngit ciing hoac
tin higu trang thai). Cé nghia 14 viée doc/ghi cdc céng phén cing (ngat
phat sinh do cac thiét bi phan ciing eda may tinh) hoan toan ngau nhién
khi cé tac déng cia mét ngat ciing hodc ¢ xdc nhan cud cac tin hiéu
trang thai. Nguot 1ap trinh 6 thé thue hién ché do truy nhap nay théng
qua thll tuc phyc vu ngit cta cac ngit cing tuong Gng di duge chon
trude lam tac déng ngiu nhién.

T phan tich trén, ching ta thay rang viée thue hién ddi vdi ca ba
ch& do truy nhap céc cong phan ciing déu ¢ thé thue hién théng qua cic
th tuc phue vu ngét clia ce ngat cling hode ngit mém. Do vay. dudi
day ching ta sé xem xét va phan tich k¥ hon kha nang hé trg cha cic
ngdn ngit lap trinh d61 véi vide doc/ghi truc tiép cac cong phan clng va
viée st dung cac ngat trén cac méi trudng hé didu hanh khace nhau,

DEé 1§ chiic xudt nhap théng tin 86 qua céc cong cb didu khién i
may tinh thi ngodi cac ¢éng chuan dudge td chie san nhu eédng COM. cong
may in, PC cho phép t6 chite thém cac ¢éng 6 dia chi tir 300h dén 3FFh.

Nguyén tic sit dung SLOT dé té chitc mét céng dude minh hoa trén

hinh 5.6. Céng xual nhap théng Lin s& ¢6 thé 13 mdt bd chét théng
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thudng kiéu 74373 (hay 745 /4 hay chip théng minh kiéu 8255. B tao

ma dia chi cho cdng duge t8 chiie trén ¢d s6 cua hé t6 hgp vit cac tin hidu

ddu vao:

Bdng 5.1. Bang dia chi & chic trén SLOT

A15 Atd A13 A12 A11 A0 AS A8| A7 AB A5 A4 A3 A2 A1 AD Dia chi

Kénh dir Tiéu

IOWR

L J

IORD

4

AEN

chi r..:éng
IO aca1s >

v

000CO0 O 0300h

00 00 1 0301h

11 1 1 1 03FFh

Kénh dir ligu
che TB
ngoai vi

IN hodc OUT

Hinh 5.6. N guy@n tic 16 chifc mdt c8ng xuatinhap thong tin trén SLOT
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- Nhém tin hiéu didu khién: IOWR, IORD, AEN (déi khi cd ALE)
Aung dé dinh hudng truyén thong tin:

- Nhém tin dia chi: gia tri cua kénh dia chi dé xae dinh dia chi cta
¢dng can diéu khién. Do vang dia chi cho cac tng dung bi gidi han tir
300h dén 3FFh nén chi cic bit tir AG dén A7 dude quyén thay d6i con cac
bit tir A8 dén A15 phai gilt khéng thay d8i. Bang 5.1 1a bang dja chi té
chue trén SLOT.

Trén hé diéu hiinh 16 bits (MS-DOS, MS WINDOWS 3.1,...) dung
cho cac may tinh ca nhan thi hAu hét cac ngdn ngll lap trinh bac thip
ciing nhu bac cac (ASSEMDBLER. RBASIC, PASCAL. C,...) déu hé try rat
dAy da cac tha tuc v ham phue vu cho viée truy nhéap (doc/ghi) tric tiép
cée cong phan cling. Céc 1énh doe ghi tryc ti8p ra edng trén hé diéu hanh
MS-DOS (minh hoa bing céc ngén ngit khac nhau):

Doc mdt byte tit céng:

Minh bing assembler:

mov dx, portID; gan dia chi cdng portID cho dx
in al, dx; doc ndi dung cdng vao al

Minh hoa bang Pascal:

bi&n:= port[portiD];

Trong dé: portid 14 s8 hiéu céng.

Thi du:  Gia sti ¢6 mot bién kiéu byte 1a read_val;

Poc mét byte tit céng 3f8h: read_val = port[$3f8];

Minh hoa bang ngén ngi C:

Doc mét byte t cong phin ciing:

int inp({int portid);
hoéc:
unsigned char inportb {(portid};
Trong dé: portid 14 s& hidu céng.
Thi du:  Gi st c6 m6t bién kidu byte la read_val;

Doc mét byte tii e6ng 3f8h: read_val = inp(3{8);
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Doc mét tir (2 byte) tit cdng:
Minh hoa bang Pascal:
integer portw[portid: integer];
Trong d6: portid 14 s8 hiéu edng.
Thi du:  Gia sft ¢6 mdt bin kiu 2 byte 12 read_val;
Doc 2 byvte tit cdng 3f8h: read_val = portw[$3f8]:
Minh hoa bang ngén ngi C:
Doc mét i (2 byte) tit cdng phan clng:
int inport{int portid);
Trong d6: portid 13 sd hiéu cong.
Thi du:  Gia st ¢6 mdt bign kiu 2 byte 1a read_val;
Doc 2 byte tit cdng 3f8h: read_val = inport{3f8);
Xuat 1 byte ra cong:
Minh bing assembler:
mov dx, portID; gan dia chi ¢8ng portID cho dx
out dx, al; doc ndi dung cdng vaoc al
Minh hoa bang Pascal:
port[portID] := bién;
Thi du:  Gia sit c6 mét bién kiéu byte 13 write_val;
Phé&t mét byte ra cng 3f8h: port[$3f8]:= write_val;
Minh hoa bing C:
int outp{int portid, int byte value};
hoac:
void outportb (int portid, unsigned char byte value) ;
Trong dé: portid la sé& hiéu ¢6ng
byte_value 12 gia tri cdn phat.
Thi du:  Gia s ¢6 mdt bién kidu byte 13 write_val:
Phat mét byte ra cong 3f8h: outp(3f8, write_val);

Xuit 2 byte ra edng:
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Minh hoa bang Pascal:
portw [portid: integer]:= bién_2byte;
Trong d6: portid 14 s8 hidu cong
bién_2byte 1a gia tri cAn phat (2 byte).
Thidy: Gid s11 c6 mdt bién kiu 2 byte 1a write_val:
Phat mét tir (2 byte) ra cong 3f8h:portw [$3f8]:= write_val;
Minh hoa bang C;
void outport (int portid, int value);
Trong d6: portid 12 s& hiéu ¢éng
value 14 gia tri can phat (2 byte).
Thidy: Gid st c6 mdt bign kiéu 2 byte 14 write_val:

Phat mét tit (2 byte) ra c¢dng 3f8h: outport (3f8, write_val);
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Trong chuong nay sé dé cap t6i mot hé thong cong nghé vién thong
phé dung 1a hé théng thu phat di lidu qua thiét bi MODEM véi may
tinh PC hay mang may tinh thyc hién chic niang xi 1y thong tin va diéu
khién cd ché truyén din théng tin (hinh 6.1). MODEM la thiét bi trung
gian rdt quan trong vi nhd né ma may tinh cé thé ghép néi va hoa nhap
dude v6i mang truyén théng truyén théng ca bang ky thuat vo tuyén va
k¥ thuat hitu tuyén.

PC 1

Kénh
truyén sé liéu

100 100

Hinh 6.1. T& chirc chudng trinh truyén s liéu qua MODEM

6.1. NGUYEN TAC LAM VIEC CUA MODEM

Modem 1a thiét bi truyén tin quan trong c6é nhiém vu diéu ché
(MOdulation) tin hiéu s& tit may tinh thanh cac dang tin hiéu truyén
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théng tiéu chuéin va giai didu chd (DEModulation) tir tin hid. .+ 1
théng trén dudng truyén thanh tin hiéu 86 dua vio mav tinh.. Nho
Modem ma cdc thong tin 88 trong may tinh duge truvén dan di xa. hoao
nhap vao mang truvén tin truvén théng, tao thanh mét cau trie thong
nhét cua cdng ngh¢ théng tin hién dai. D& ¢6 thé st dung Modem. chung

ta bat dau tit nguveén tdce lam viéc ca né.

6.1.1. So d6 chirc ning cua MODEM

o Mach phéi ghép RS 232

MODEM véi chiic ning digu ch& va giai didu ché tin hidéu duge col 1a
thiét bi truyén s8 liéu (DCE - Data Communication Equipment) thuting
ndi vél thi€t bi ddu cudi truyén sd liéu (DTE - Data Terminal
Equipment), vi du v mdy tinh phai théng qua giao dién RS232 14 mét
chuin ghép néi rat co ban.

Chudn RS 232 quy udc phudng phap phép néi gitta ddu cudi si lidu
va dau cudl truvén dong dit liéu nhi phan. Chuin RS 232 gdm 25 duting
tin higu (tuy nhién may tinh chi cAn mot s6 dudng 1a 40 hoat dong). Cie
dudng tin hiéu d6 Ia:

1. PGND (Protet Ground) - 44t bao vé.

[l

. TxD (Transmited Data) - s6 liéu phat.

. RxD (Received Data) - s6 liéu thu,

. RTS (Request to Send) - yéu cau gui.

. CTS (Clear to Send) - x6a dé giti.

. DSR (Data Set Ready) - s& li¢u sin sang.

. SGND (Signal Ground) - dat ctia day tin higu.

o ~1 Oy s Lo

. RLSD (Received - Line Signal Dircctor) - bd phat hién tin hiéu
thu dudng day.

9. (Reserved - for Data Set Tesning) - danh riéng cho Lthu dig ligu.

11. Unassigned - khéng xac dinh.

12. SRLSD (Secondary Received Line Signal Detector) - bé phat tin hi¢u

thu thi cap.

M- R
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DTE (M4y tinh c4 nhan hay thiét bi ddu cudi truyén s6 ligu)

, RS232
h (Imerface) MODEM (DCE)

L

Diév khién Trung tam diéu khién
Mach phéi ghép (CPU, EPROM, RAM..)

RS 232 TxD
“RxD| Buffer

A

Bo diéu ch& B giéi didu ché
A
Mach loc phat Mach loc thu Mach chi thi
| T
Phén dudng Phéi hop Te.Lline
thu phét duomg thoai < >

Hinh 6.2, 5o d6 khéi chiic nang cia MODEM

13. SCTS - thit cdp cia 5.

14, STD - thit cdp ctra 2.

15. TSET (Trasmission Signal Element Timing) - dinh thdi phan t{ tin
hiéu phat

16. RSD - thit cap ctia 3.

17. RSET (Received Signal Element Timing) - dinh thoi phan td tin
hiéu nhan.

LR KL e



Chuong 6. LAP TRINH DIEU KHIEN HE TRUYEN TIN MODEM 275

18. Unassigned - khdng xac dinh.

19. SRTS - thit cap cua 4.

20. DTR (Data Terminal Ready) - Thiét bi ddu cudt (PC) siin sang.

21. 8QD (Signal Quality Detector) -bd phat hién tin hidéu chat ludng.

22. RI (Ring Indicator) - chi dan bao chudng,

23. DSRS (Data Signal Rate Selector) - chon tdc do.

24. TSET (Transmit Signal Element Timing) - dinh thai cho phan i
cua tin hidu truyén,

2

4]

. (Unassignal) - khéng xac dinh.

Céc tin hiéu didu khién co ban clia giao didn RS 232 giita PC va
MODEM duge md t& k¥ hon trén hinh 6.3 ca v¢& chic nang 1&n hudng di
cua tin hidu. Cu thé:

TxD (chin s6° 2), RxT (chérn s6 3); TxD 1a dudng truyén sé liéu tu
may tinh ra modem (transmit data) ¢on RxT 14 dudng thu sé liéu ti
modem vao may tinh (Receive Data). Day tin hiéu nhi phan duge truyvén
né1 tiép, khong dong bd (asyncronous), logic 1 Gng véi mite dién thé -
12V va mic logic 0 ing vdi muc dién thé +12V,

RTS8 (chén s6' 4) va CTS (chén 6 5): RTS (Ready To Send) la tin
hiéu may tinh bao cho modem biét ¢6 y&u cdu truyén s6 liéu. CTS (Clear
to Send) Modem béo cho m4y tinh biét ring né da sin sang phat.

DSR (chén s6” 6). Modem béao cho may tinh biét ring dd sin sang
lam viée

CD (chén s6 8. Modem bao ring da phat hién duge séng mang
(dudng truyén thiét 1ap).

RI (chén 56 22). Modem béo ¢6 tin hidu goi t6i (chudng).

Cac tin hiéu trén giac dién RS232 6 mic dién ap gitia - 15V va +
15V (tin hiéu ludng cyc). MGc logic 1 dng véi dién ap Lt - 5 Vdén - 15 V.
mue logic 0 ing v6i dién 4p ta + 5 V dén + 15 V. Viée sit dung mic dién
ap cao hdn mic TTL nhu th& dam bao céng sudt tin hiéu khi truv xuét
céc thiét bi ngoai vi 6 khodng cach tuong déi xa va tang kha niang chiu
tai cho may tinh.
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TxD

L]
h 4

"Rxb

3 ot
DTE Data terminal ready

PC

20 > Pudng truyén
E D3R Data Set ready (Line}
) . =
O 6 I 6 ~
. 15
RTS Requét to Send
(O : J 4 =
l >
< CTS Clear to Send 9
“Q 5 | 5 g
&) ) | -~
CD Carrier Detect
x| ° :
O RI Ring Indicate
< 22 | - | 22
. ~ I
-

SGND Singnal Ground

< o 7

FGND Frame Ground

Hinh 6.3. Chudn RS 232 C

Khi PC 0 trang thai sdn sang né théng bao bing chan 20 12 DTE=1
thi MODEM béo lai ring dang & trang thai sdn sang bang chan 6 la
DSR=1. Lic nay MODEM sé kiém tra duong day (Line) xem da c¢6 tin
hi¢u bao nhan t xa chua, néu ¢6 né sé bio cho PC biét bing tin hidu
CD=1 tai chan 8. PC lap tdc bdo cho MODEM yéu ciu dude gdi sé lidu
bing tin hiéu RTS=1 tai chan 4. Thao tac cudi cung la MODEM bao
trang thai sin sang bing tin hiéu CTS=1 tai chén 5.

Két ndi duge thigt 14p thong qua viée ngudi sit dung quay s goi may
tinh & xa va dgi tra 16i. May tinh @ phia d6 s& nghe duge chudng rung va
néu khong ban sé thuc hién két néi. Chudng dimmg va ngudi si dung
nghe duge tra 16i. Phia bén ngugi st dung, néu &n nit DATA thi may
tinh tai ché sé& dudce ndi 1én dudng day (DTR=1) vai MODEM tai chd tra
151 sén sang (DSR=1). Lic nay dén bio két ndi da duge thist 1ap sé bat

sang.
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Khi c6 cufe goi, MODEM dudce goi $é reo chudng (RI=1). Gia sit may
tinh duge got dd sdn sang (DTR=1) thi né théng bdo bing cach dat
RTS=1. Diéu nay c6 hai hiéu dng:

MODEM duge got gii tin hidu song mang (CARRIER) dén MODEM
goi dé bao cude goi di duge chap nhan.

Sau thdi gian tré MODEM duge goi dat CTS=1 dé may tinh c¢6 thé
gui s0 lifu. May tinh gdi 161 mdi téi bén kia rdi chudn bi nhan trd 161 cia
ngudi sit dung bing cach dat tin hidu chua sdn sang (RTS Off). K&t qui
14 chudng s¢ ngung reo (Tone OfD).

Khi MODEM goi kiém tra th&y mit tin hidu séng mang né 38 dat
CD Off, may tinh 27 véu cAu duge chuven 8 lice (RTS=1) v MODEM
déng ¥ chuyér. si liéu (CTS=1), Ngudi U dung gf. ban tin ein ehuvin i
Khi qud winh thw/ phat s6 13u duge hodn tat, ¢d hai Lin higu sdng mang
sé¢ duge ngat (Switch Off), cude goi k&t thue, Thude toin cia qua Lrinh
nay duge thé hién trén hinh 6.4.

o Khot trung tam diéu khién

Khdi nay cé nhiém vu diéu khién hoat dong ctia MODEM - miie do
théng minh cia thi€t bi cha v&u phu thude khél nay - su théng minh
nhd viée st dung hé vi x{1 ly dé tao ra cic kha nang phat hién va sta 15
tu ki€m tra tai chd va tif xa. hay cho phép nhiéu tuy chon thuén rién rho
ngudi st dung. Bd dém Buffer cia MODEM diung dé luu tri s6 liéu véi
dung luong hop ly, cho phép phd hap tée dé gitda DTE va MODEM, mit
khac ¢o thé td chie trién khai cae thudt toan nang cao do dang tin cua
tin tde nhu st dung tht tue ditu khién dong da lidu (Flow Contrcl
Protocol).

o Khéi diéu ché

Tuv theo thiét bi st dung phucng phiap diéu ch& nas, khéi nav thue
hién bién déi day tin hidu s& thanh tin hidu tudng tg €6 tAn s nim
trong giai tdn cia kénh théng tin vii ¢é dang séng ddm bao it bi tén hao

trén dudng truyén va it bi tae déng ctia can nhidu. Tin hiéu thich hgp

nhat trong trudgng hogp nay 1a tin hiéu hinh sin,
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Begin I DTE-PC
N '

¥

|
: DTR=1 DTE-PC
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’ Quay s& DCE-MODEM
‘ N < Dsre > DCE-MODEM
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| I
"\ Timer Out Chuan bi phat s&-ligu DTE-PC
PR y v
RTS=1 DTE-PC
»! y  DCE-MODEM
N — CTs=1
b
b
Timer Out > Phat s& lidu DTE-PC
Y N
y « DTR=1 ¥

Hinh 6.4, Luu d5 thuat toan cda qua tinh thu/ phat

s Khoi giai diéu ché

Chie ning khdél ndy nguge véi khéi diéu ché - bién ddi tin hidu
tugng ty nhian duge L kénh théng tin, thanh day tin hiéu s6 dé chuyén
vao kh& trung (Am xt 1y. Viée bién d6i nhu thé nao, tuv thude vao
phugng phap ditu ché ma hé thdng st dung (ATK, FSK, BPSK hay
QPSK).

o Mach loc phiit

Mach loc phat dam bao han ch& bang tan cda tin hidu sau diéu ché
Trong cde MODEM diéu tin, si dung ch& do song céng, tai MODEM goi,
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hai bac hai cta tin hiéu phat roi vae giai théng ctia bd lge thu, néu
khéng c6 bd loc s& dan tdi xuyén nhiéu lam méo tin hiéu thu.

s Mach loc thu

Bao gom cic khau loe tich cue, ddm béo viée loai trir anh hudng cla
can nhidu tac déng trén dudng truyén va qua cac khau eua thiét bi.

o Phdn duong thu phat

Trong ché& d¢ song ¢bng, tai mot thdi diém MODEM phai thuc hién
truyén tin hidu sau b3 loc phat ra dudng thoai va thu tin hiéu o
MODEM xa gl t61 trén mot 48 day. Mach phan dudng tau phat ehinh
12 mdt bo khuéeh dal vi sai. nd edm tis hicu phat quay trg ve pd loe thu
va ngudc lai - tin hida thu o dodng day Khdes dus vao mach loe phiat,

v Phoi hop dwong thor

Nhiém vu ca khéi nay 14 phéi hop tré khang cong MOIIEN 461 crel
khang duong day (600chm), phdi hgp muc dién ap gida MODEN va dien
ap caa dudng day va dam bao tinh A6 xding cua dudng day (Telephone
Line).

6.1.2. Cac ché do hoat dong cia SMART MODEM
SMARTMODEM 1a MODEM théng minh c¢é thé hoat déng o car che
dd sau:
- Ché& dé true tiép (Direct MODE).
- Ché dd binh thuong (Normal MODE).
- Ché dd an toan (Reliable MODE).
- Ché€ dé an todn tu dong (Auto - Reliable MODE),
Dung 1énh AT/N dé dat cac ché dd nay va sau day ching ta gét timg
ché d8 1am viée cia MODEM.
o Ché do truc tiép
Trong ché do lién lac true tiép, téc do théng tin 16n nhat s8 bang tde
dd dudng truyén. Néu tée dé6 MODEM la 1200bps thi téc dd ddu cudi
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(DTE) cGng phai 12 1200bps, va tdc d6 thong tin khong bao gid vugt qua
1200 bps. Lénh (AT/Q) bi b6 qua trong ché dd nay, tde do cla cdng néi
tiép phai diéu chinh tudng dudng vi tée dd cia MODEM.,

o Ché do binh thuong

Trong ché& dé nay MODEM st dung bé dém (Buffer) trong thao tac
thu/ phat. diéu dé cho phép tée d6 dau cudi (DTE - PC) khac véi e do
duong truyén. Tuy nhién tdc 46 dit héu khéng thé vugt qua téc d dudng
truyén. Néu tdc dé DTE 1a 9800bps, téc do dudng truvén 1a 2400bps, thi
trong truong hdp bd dém chua bi day, DTE vAn ¢ thé gdi dd lidu ra
MODEM véi tée d6 9600bps. Mat do théng tin khong thé vugt qua
2400bps. Cac phugng phap Flow Control phai duge it dung dé tranh
trudng hgp mat di Liéu.

s Ché'do an toan

Trong ché& dé an toan, MODEM cho phép st dung bé dém da liéu,
thém vao dé né con cho phép su dung giao thite V.42/MNP véi chite nang
phat hién va xt 1y 16i. Mat d6 thong tin 16n nhat tay thudc mae d6 dam
phan lién lac an toan va kiéu dii liéu duge truvén, nhung khéng bao gid
vugt qua tée 4o DTE thap nhat. Céng ndi tiép RS232 phai st dung
phuong phap Flow Contrel dé tranh mat du ligw.

Khy har MODEM wvéi giao thie V.42/MNP két néi v6i nhau 14n dau,
chiing tién hanh dam thoai vé1 nhau v sy lidgn két v tat cd cae tiy chon
<6 thé. Cu thé néu mot MODEM c6 kha nang V.42 va MODEM kia c6
kha nang MNP Class 4, thi két néi sé st dung thi tue Class 4. Néu mét
MODEM duge dat 6 ché d6 an toian va MODEM kia khong c6 khd nang
st dung mot thu tuc an toan nao cA. thi sau khi phat hién sai sét.
MODEM sé ngat dudng truyén va tra lai ma NO CARRIER (khéng co

sONE mang).

o Ché'do an toan tiu dong

Trong nhiéu trudng hop MODEM phai lién lac véi MODEM xa hoac
khong ¢6 V.42/MND, khi d6 c6 thé st dung ch€ d6 hoan toan ti dong.
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Trong ché do nay, MODEM sé& tim kidm cac ky tu caa giao thuc
V.42/MNP t MODEM xa. Né phat hi¢n trong vong 4 Sec va c¢d ging
thiét lap k&t néi an toan.

Néu khéng phat hign ra cac ky t cha V.42/MNP va néu ch& do tu
dong diéu chinh téc 46 1a ON, duong lén lac true tidp sé duge thist lap.
Néu tu dong diéu chinh tde d6 1a OFF, MODEM sé tra vé ché dé lién lac
binh thudng va st dung Flow Control néu né duge kich hoat. Céng néi
tiép ciing phai st dung Flow Contrcl dé tranh mé&t dit liéu.

6.1.3. Cac thd tuc truyén sé lidu

Trude khi bit ddu truyén tin, mét méi trudng vat iy truyén din
duge thiét 1ap gilia hai dau thu phat. Vi du hai may tinh st dung
MODEM dé lien lac véi nhau qua mang dién thoai hay qua hé théng
thong tin vé tinh. Ngoai cdc van dé ddi véi duong truyén, néu khéng
tuan theo mdt thii tuc chufin nao, thi khéng c6 gi dam bao ring s8 lidu
thu duge mét cach hoan hao. Vi du ki tu di vao tif dudng truyén sé bi
mat, néu tai thoi diém dé dang ban cac thao tac khéc ma khéng c6 thi
tuc déce biét dé xi ly ghi nhan ki v 46 lai. hay khi truyén d lidu t6i
may in, do tée do in cham, néu khéng phéi hap tae d6 hop 1y s6 xay ra tinh
trang tran bd dém cua mav in, gay sai sol.

Sau day la mét s6 tha tuc truyén sd liéu co ban dude xét

o Thii tuc diéu khién dong dit liéu (Flow Control Protocol)

Flow Control cho phép dat ON hodc OFF dong théng tin pifia cac
thict bi tham gia truvén tin. Giao dién gita DTE (PC) va DCE
(MODEM) 1a cdng RS232, giao dién gitta DCE va kénh théng tin 1a céng
cua MODEM,

Phén 16n cac may tinh va DTE ¢6 kha nang Flow Control, trutng
hgp khéng 6 thi thu tuc nay phai bi edm trén céng MODEM va cin phai
di€u chinh téc da rrén cong RS232 bang tée d6 céng MODEM.

MODEM ¢6 thé truvén va nhan di lidu trén cfng RS232 co tée do
khac toc do cong MODEM. Né&u tde dé truyén trén ebng RS232 ra
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MODEM 16n hon tdc d6 cong MODEM thi bd dém ctia MODEM sé bi
day, lic nay néu c6 thi tuc Flow Control thi tranh duge mat da ligu.

Cé hai thu tuc Flow Control 1a Software Flow Control vaA Hardware
Flow Control,

- Software Flow Control (Diéu khién dong di liéu bing phin mém):
Thu tuc nay gui ky ty XOFF (tusng tng Ctrl-S) khi muén ding dong dd
liéu va gui XON (tuong Ung Ctrl-Q) khi tiép tuc truyén dd lidu. XOFF va
XON ¢6 thé diéu khién ca 2 cdng 1a RS 232 va cong MODEM.

Khi bé dém phat cia MODEM A bi diy (do dudng truvén xdu hayv
MODEM B khéng kip xu 1y dit liéu) thi né truyén cho PC A 1 ky tu
XOFF yéu cau diing viéc dua dit liéu ra. Qua trinh phat chi ti€p tuc khi
PC A nhéan duge ky tu XON,

Khi bd dém thu ctia MODEM A bi ddy (do dong dit liéu tit MODEM
B dén qua nhanh)}, né gti cho MODEM B mot ky tu XOFF dé tam ding.
Khi nao c6 thé ti€p tuc nhan, né s& gii di ky tu XON cho MODEM B,

Hardware RTS/CTS Flow Control (Diéu khién dong dit lidu bing
phén cling): Tha tuc nay st dung cdc chan tin hidu ctia RS 232 1a CTS
va RTS dé diéu khién dong théng tin.

Trong diéu khién dong théng tin mét chidu (Undirectinoal Flow
Control), khi mic tin hiéu trén CTS bi ha xufng 0, tudng Gng vdi viée
glti XOFF dén DTE va khi mic CTS néng lén 1 tudng dng vdi viée giii
XON. Dé1 v6i DTE phai ¢6 kha ndng tra 18i tin hiéu CTS. Kiéu diéu
khién nay chi diéu khién dong dit liéu tit DTE dén MODEM, ¢on chifyu
nguge lai s& khong duge kiém tra.

Trong didu khién dong dit lidu 2 chiéu (Bidirectional Flow Control).
DTE dép lai tin hiéu CTS nhu trong trudng hdp diu khién dong mot
chiéu, thém vao d6, RTS ¢ muic thap tuong Gng véi viée truyén XOFF tai
MODEM va RTS8 g mitc cao tuong ting véi viée truvén XON. Khi nay ca
hai chiéu cua ddng dit liéu déu duge diéu khién.

o Thi tuc kiém tra I6i va nén dit liéu
Cac thé hé8 MODEM V.42 va V.42bis ¢é tuy chon cho vide kidm tra
161 va nén di lidu. Khi phat hién sai sét, MODEM sé tu déng yéu ciu
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truyén lai cdc di liéu bi 16i. Viéc nén cac dit liéu cho phép tang mat do
ludng thong tin, tang hiéu suit st dung kénh.

- Chudin V.42 va V.42bis:

V.42 la chudn kiém tra 181 cua CCITT. bang cich dung téng kiém
tra hay mi kiém tra CRC véi cach bidu didn ede tir ma bang cac da thic
cho phép st dung ma Cyelic dé kidm tra 16i..

Chuéin V.42bis thiét k& cho viée nén dit liéu véi ty 1& 4:1 dua trén
thuat toan ctua British Telecom Lempelzip, trong dé mdt chudi ky tu
- dugdc ma héa bang mot L ma ¢ do dai o6 dinh.

- Thit tuec MNP (Micrecom Networking Protocol):

Thii tuc nay cho phép phat hién va sita 18i trong déng sd lisu khong
déng bd va trong cac thu tuc truyén file NMD tuung {ng véi tang lién
két dii liéu trong mé hinh tham chiéu OSI; cho phép bdo dam truvén da
liéu - diém rat an toan. MNP da tré thanh chudn trong céng nghiép.

C6 4 Class MNP ma thuge tinh cd 86 cla né la méi mot Class c6 thé
lam vige v6i cae Class mde thap hon, Khi méi lién két MNP dude thist
lap, hai thiét bi s& dam thoai, sau 46 hoat ddng véi Class cao nhat cho
phép. Cac thiét bi MNP eciing ¢6 the 1am viée véi cac thidt bi khéng
MNP. T&t ca cac MNP Class sé déng géi ciac di liéu khéng déng bd
thanh cac goi lién kéu HDLC trude khi truyén,

+ MNP Class 1: MNP Class1 su dung phuong phap truvén khéi
Byte ban song cong. khéng déng bo. Hidu suit cta cac MONEM sit dung
giao thite nay khoang 70%.

+ MNP Class 2: MNP Class 2 duge b6 xung thém kha nang song
cdng cho MNP Class 1. Higu sudt cha cac MODEAI st dung giao thie
nay khoang 84%. Thuc t& MODEM MNP Class 2, téc do 2400bps chi
dat téc d6 2000bps.

+ MNP Class 3: MNP Class 3 truvén cic géi tin Synchronous Bit
oriented Ilalf Dupiex ¢ format trong dé gidm bét vide truvén cac bit
Start, Stop. Hisdu suélt cda cdc MODEM MNP Class 3 khoang 108%.
Nhu vay 1 MODEM van tée 2400bps 6 thé dat trong thue t& 2600hps.
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+ MNP Class 4: MNP Class 4 ¢6 thém kha ndng déng goi tin va kha
nang téi uu format dit liéu pha d8 cai thién hiéu suft cia MODEM.
Trong qué trinh truyén di liéu MNP theo dél tinh an toan cia mai
truong truyén din. Néu kénh truyén hoan toan khoéng cé 161. MNP sé
tang kich thudc cta trudng dit liéu trong mdi gol tin - tang mat 4 du
lidu trén kénh, N&u dit lidu cé sai s6t MNP sé chuyén sang déng géi cée
gbi 1in nho hon, lic ndy mat db dit 1iéu trén kénh gidm va sd cic gdl tin
phai truyén cing giam bét. Giao thitc MNP Class 4 tdi uu format di liéu
béng cach gidm bét cde théng tin quin ly thita d phan diu cia céc
khung. Higu suidt cia MODEM khoeang 120%. MODEM téc do 2400bps
c6 thé dat téi 2900bps. Cac thit bi sd MNP Class 4 nén dat téc 4o
4800bps dé tan dung hét kha nang cla giao thic nay.

o Cdc thi tuc truyén file

Khi truyén mét file dit lidu 6 thé truyén lan luot titng byte cho dén
khi gap ky tu EOF (End of file) thi tuc ndy don gian dé thuc hién, né bo
qua cdng doan kiém tra phat hién 15i, s dung truyén tin khi véu ciu dé
ddng tin khong cao. '

Dé tang dd dang tin c6 thé thuye hién phat 13p file dit lidu véi mot sd
lan nhat dinh, d d4u thu tién hanh lua chon dé ¢6 ban tin it 1&i nhal.
Thu tuc nay don gian, nhung lam giam hiéu sudt sd dung kénh va khi
kénh t6t, viéc phat lap 1a thia, con khi kénh x4&u, thi chua da d6 tin cay.
Vé nguyén tdc, ¢6 thé sit dung mé sta sai dé phat hién va siia cac 181,
nhung viéc thém nhiéu phan t kiém tra vao chudi tin lam giam hiéu
sufit cua kénh.

Thue t& thudng t6 chitc théng tin thanh cac géi (Packet) hat dau
bang cac tidp dau (Header) va két thic bang cic byte kiém tra cho phép
phat hién 151 trong goi tin, néu c6 151 yéu cau bén phat truvén lai khél
tin d4. Cac thd tuc dua theo nguyén tde nay vira dim bao do tin cay can
thiét cta tin tite, vita dam bao hiéu suit kénh truyén vi chi phal truvén
lai nhitng khéi tin bi 18i va s8 cAe phén tt kiém tra khéng 1é6n 1am. chi
cin phat hién, khéng cin stia 16i. Sau day la mot 6 tha tuc truvén file

chuan.
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- Thu tuc yéu cdu ti2 dong ldp lai (Automatic Repeat Request - ARQ).

Ban chilt cha thi tuc nay la cac géi tin b 16i hoic khong 6 x4c nhan
tir phia thu thi duge tiy déng truyén lai.

+ Thi tue ARQ truyén va dai (Send and Wait ARQ).

Sau khi truyén xong mét khéi tin, néu phia thu nhan ding sé bao
vé bén phat. tin hiéu x4c nhan ding ACK (Ackmowledge) thi ti&p tuc
truyén kh6i tin méi, néu khoi tin ¢6 181 tin hiéu béo lai 1a NAK. bén phat
s€ tu déng phat lai khéi tin d6, cho téi khi bén thu nhan duge mét cach
hoan hao.

Phat Thu

1 < 1

ACK
C6 16i 2t e 2

NAK |

2 < 2 Truyén lai
ACK

3 < 3

+ Tht tuc ARQ truyén lién tuc.

Bén phat truyén lién tyc cac khéi tin, bén thu ciing tién hanh kiém
tra va bao vé cac thong tin ACK. NAK va kém theo NAK 1a s tha tu
cta khéi tin bi 16i. Sau khi truyén xong toan bd dit lidu, bén phat truyén
lai cac khéi tin bi 161 dé.

Cac géi dl liéu duge hinh thanh tit cac trudng diéu khién va trudng
di ligu, sau day 12 mdt s6 cAu tric dién hinh cta g6i di liéu.

G6i dit lidu gidi han, cac ki ty didu khién,

Trong céc file van ban, chia cac ky tu ma ASCII cong véi 6 ki tu
diéu khién: BS, HT, LF, VT, FF, CR. Vi thé trong trudng hop dd liéu
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khéng duge cé cac ki tu diéu khién khac ngoai 6 ki tu d6. Format
(Khuan mau) géi nay nhu sau:

SOH Packet No STX DATA ETX Check Value

SOH (Start of Header); bat dau khai.
Packet No: s6 thit ty cta khéi.
STX (Start of Text): Byte danh d&u dau truyong van ban.
EXT (End of Text): Byte dinh d&u két thie van ban,
Check Value: 1 hay nhiéu byte dang dé kiém tra 161
Goé1 dit lidu ¢ gidi han kich thuée,
Khi cin truyén mang di 1iéu khéng kién thi khéng thé ding ki tu
dac bidt dé danh d&u d4u va cudi.

Trudng hep dit liéu, khdi dii liéu nhu sau:

SOH Packet No LEN DATA Check Value

SOH: bat diu khdi.
Packet No: sd thit ty khi.
LEN: d6 dai truong dit liéu.
Date: truong dd liéu.
Check Value: trudng kiém tra.
- Thu tuc XMODEM.
Thu tuc XMODEM duge st dung rdng rai trong cac hé théng truyén
8 lidu, thue chat 1a thi tuc ARQ.
Truyén va dgi dung géi dit Liéu o dé dai ed dinh, thudng 14 128bvte,
cac trudng phuc vu khéc co dd dai mot byte.

128 byte
L SCH Packet No Complement P.No DATA Check Value
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Gé1 dit liéu nay c6 truong tha 3 1a phén bl cla trudng thi 2, véi tac
dung kiém tra sd thit t cda géi tin. Néu cé sai sol o day thi khong thé
sap x€p cac goi thanh file di lidu.

Qu4 trinh truyén file c6 thé chia thanh 3 giai doan. Ta xét cac giai
doan theo diu thu (phat).

+ Dau phat XMODEM. (Hinh6.5). Vdi thi tuc XMODEM, cong vide
d dau phat don gian hon & ddu thu.

Giai doan I: Trude khi truyén phai thiét lap dudng truvén va tién
hanh bit tay gilfa thu va phat. Viéc kiém soit truyén do mot phia thyc
hign, trong trudng hop nay la phia thu. Dau thu s& kiém soat. diéu
khién dong cic goi dit liéu. DAu tién bén phat chd m{t ma NAK tit phia
thu, sau khi nhan duge, nghia 12 phia thu d3 sin sang, bat ddu truyén
g61 dd liéu dau tién.

Gial dogn 2: Sau khi nhan dude mot ma NAK khdi dAu, bén phat
truyén di mét géi dit lidu va chd tra 19i. N&u bén thu gl vé ma ACK,
nghia 1a nhan dugc g6i tin khong bj 131, hay truyén géi dit liéu tiép theo.
Néu la ma NAK, nghia 14 géi tin via truyén bi 13i, cAn phat lai. Néu 1a
m& CAN c6 nghia la yéu cdu ditng cude truyén. Giai doan nay két thic
khi da truyén hét file di lidu.

Giai dogn 3: Néu giai doan hai két thic binh thudng, bén phat gii
mé EOT (End of Transmission) bao cho bén thu bist da truyén hét di
liéu, bén thu tra 181 bing mdt ma ACK, cé thé tién hanh dong file, giai
phéng b4 nhd... Néu giai doan hai két thic khéng binh thudng, ching
han bang ma CAN, thi bén phét khéng gui di ma EQT.

+ Dau thu XMODEM. (Hinh 6.6): P4u thu khéng don thuin 1a thu
cac di liéu, md con phdi can ed vao cac truong phuc vu dé ¢é nhing
quyét dinh phit hop cho qué trinh truyén. @ia trinh thu ciing chia 1am
ba giai doan.

Giai doan 1: Sau khi lam céc vide chuidn b1 thu (khdi tao b dém
thu, mé file...) bén thu giti mét ma NAK bao ring di sin sang chuyén
sang giai doan hai.
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| BEGIN |

Dong g6i A ligu

Thu NAK

Doc géi < Go1 LEp theo

YES
\Ke't thiic

NO

A

Gui EOT — Truyén gdi

Thu mia tra 1&i Thu ma trd 1

<>

v

YES

>

YES

K
NO
NO

Dimg

4 END

Hinh 6.5. Luu d6 thuat todn XMODEM phat
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| BEGIN I

.
| Gl ma NAK e
NO
Packe! dén >
YES
Thu Packet ot
R YES
Quin theri gian > -»
-
Gl ACK

Giri ACK

Thost ra

{ END

Hinh 6.6. Luu d8 thuat toan XMODEM déiu thu

l9- KIl.1 .
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Gial dogn 2: Khdi ddng dong thu va chd Packet, néu sau 10 gidy ma
chua thay thi gui tiép mot ma NAK nita. Néu phat hién cé tin hidu thi
bén thu thyc hién cac bude sau:

° Xét ma SOH - ma danh d&u ddu khéi dit liéu, néu la khdi cudi
ciing thi d6 1ai 14 ma EOT, ldc nay can két thic cufe truyén.

° Kiém tra s8 thit tu ctia khoi bang cach thye hién phép XOR giita
trudng thi hai va thit ba, néu két qua khac khéng, nghia 1a ¢6 16i thi gui
di mét ma NAK d€ y&u ciu phat lai khéi va quay lai tit dau, néu k&t qua
bang khéng thi tiép tuc bude sau.

© Kiém tra s6 thd tu khéi, néu phat hién c¢6 sy nhAm 1an vé trat tu
thi giii ma CAN yéu cAu két thiic cude truyén. Néu s thit ty 1a lién tuc
thi ti€n hanh thu di liéy, tinh téng kiém tra theo thuat toan quy dinh,
so sanh véi tdng kiém tra bén phat gii sang, néu trang khdp, nghia la
dit lidu khong c6 151, thi glti ma ACK, néu khéng trung khdp thi gui ma
NAK, yéu cAu phat lai khéi di liéu dé.

Giai doan 3: Néu cude truyén két thic hoan hao, khi nhin dugde mé
EOT, bén thu giti mi tra 16i ACK vit lam edc bude nhut déng file, giai
phong bd nhd... két thic lién lac.

6.2. T® CHUC CONG TRUYEN THONG (COM) CUA PC

Dai da s6 cac may vi tinh dudge thiét k& ¢6 cic cong vao/ra (/0 Ports)
dé trao déi s8 liéu véi cac thiét bj ngoai vi. Khi & cu ly gén, s8 liéu c6 theé
truyén song song cac bit d& nang cao t8c do, cdng gino ti€p dé truyén s8
liéu theo cach nay goi 1a eBng song song (parallel port), dién hinh 14 cong
néi véi may in.

Khi truyén s& liéu di xa, khong thé truyén song song cac bit ma phai
truyén néi tiép theo phuong thic déng b6 hay khong dong bd (Serial
Syeronous hay Serial Asyncronous).

Ho may tinh PC thudng duge trang bi hai céng néi tiép. goi la
COM1, COM2, mdi cdng gdm mot mach didu khién va phdi hop tin hidu
ma phén ti quan trong nhit 14 mach tich hgp ISN 8250 thuc hién toan

L= KLY T e
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bd cac chiic nang truyén tin néi tiép khong ddng bé nhu bién d6i &8 1y
song song thanh s lidu néi tiép va nguge lai, didu khién t6e d3 Lruwvin
vv.. V6i chitc ning nhu thé ngudi ta con goi IC 8250 13 UART
(Universal asyncronous Receiver / Transniter).

Giac dién gitta UART v6i thiét bi truyén din (DCE) 1a cac chuin
cua CCITT nhu RS232, RS5422, R8423, X21, V24, V28,

Chuén RS 232 ra ddi sém nhat gém c6 25 tin hidu (nhy di mé ta &
phén trén) sau d6 dugc cai tién thanh RS 232-C chi sit dung 10 tin hiéu
cua RS 232.

S0 dd khéi céng COM duge mb ta trén hinh 6.7.

Add Bus

Port Chip select
Chip

8250

» Address
Decoder

Chip 8250
Address

Decoder

RS 232C

D?7-D0 Modem

IOR * (DISTR DRIVER

oW — . bosTR

Hinh 6.7. C8ng COM clia PC
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e Cdc thanh ghi ciia ISN 8250

ISN 8250 ¢6 mdt trudng thanh ghi ma ta ¢6 thé can thiép vao ndi
dung cua ching bang cac lénh vao ra theo dia chi cho trude. Céc thanh
ghi cila 8250 danh cho cdng COM1 14 tir $3F8 dén $3FE, véi cong COM2
t $2F8 dén $2FE. Cac thanh ghi déu ¢6 d¢ dai 1a 8 bat.

Thi du muén doc ndi dung thanh ghi RxIi (dém thu) ¢6 dia chi $3F8
vao bién Char, ta diing mdt 1&énh ctia Pascal:

Char:= Porf [$3F8};
hay nap néi dung thanh ghi MXR 6 dia chi $3Fc bing gia tri cua bién a,
ta dung 1énh: port [$§3FC}: = a;
M5i thanh ghi dude st dung vao cac chic nang khac nhau, giap
ngudi 1ap trinh diéu khién mét cach mém déo qua trinh truyén sd lidu.
N6i dung, ¥ nghia cac thanh ghi d6 nhu saw:
a. Thanh ghi TxD, RxD (thanh ghi dém phéat va thanh ghi dém thu)
- Hai thanh ghi nay ¢6 cing dia chi $3F8 véi COM1 va $2F8 vdi
COMa2.
- Khi phat, ta nap byte dit liéu vao thanh ghi TxD, TSN 8250 sé lan
lugt truyén cac bit cha né ra dudng TxD cua RS 232 cung val bit Start
va stop.
- Khi thu dude mét ky tu, ISN 8250 chita vao RxD dé ta doc vio va
x4 ly.
b. Thanh ghi IER (intrrupt Enable Register - cho phép ngit)
Dia chi $3F9 ($2F9).
Bé&n bit cao cha thanh ghi nay luén bang 0, mdi bit trong bdn bit
thap khi bing 1 thi cho phép mbt ngat tudng ting:
- BitG = 1: Cho phép ngit thanh ghi nhan RxD da day.
-Bitl=1: Cho phép ngdt thanh ghi truyén TxD rong.
-Bit2=1: Cho phép ngét tit trang thai dudng truyén.
-Bit3=1: Cho phép ngit tif trang thai modem

c. Thanh ghi IR (Intrrupt Identification Register - dinh danh ngat)
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Dia chi S3FA ($2FA).

Thanh ghi nay duge doc mdi khi ¢6 yéu ciu ngit tir 8250 dé xem

nguyén nhén nao giy ngit.

d.Thanh ghi LCR (Line Control Register - Diéu khién dudng truyén)

Dia chi $3FB ($2FB)

Y nghia cac bit nhu sau:

Bit D1 Do
0 5 data bits
1 6 datua bits
1 0 7 data bits
i 1 2 data hits
Ri N2 =0 Thinmg i bit «top
=1 Ty dé dai data bt 8¢ ¢6 1 hode 2
stopbit.
Bit D3=1 C6 1 parity bit 0 cudi ki 1y ¥ néa
data bit <8)
Bit D4=1 C6 Parity chan
= Parity le
Bit D6=1 Ngimg cude truyén (Ctrrl - Prreak)
Bit D7=1 Chi rang thanh ghi TxD va TKR c¢han
58 chint (2 byte) cta tian 0 nhip cua
8250 dé tinh ée AC uven. Rinh
thudng bit niv Judn bang 0. it nav
con gol 1 DLAT bit,
e. Thanh ghi MCR (Modem Control Register - 1iéu khién modont
bia chi $3FC ($2FC)
Bit0=0 chian DTR (pin 20) cua R8232 sé 1én miue lagic 1
(=-12)
=1 chan DTR {(pin 20) cia RS232 sé vé miic iayic 0

(+12)
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Bit1=0 : chén RTS (pin 4) cua RS232 sé 1én miic légic 1
(=-12)

=1 . chan RTS (pin 4) cua R8232 s& 1én miic 16gic O
(=+12)

Bit4=1 : Loop back control, ddu ra ca TxD néi vdi dau

vao ciia RxD dé tao mach vong kiém tra.
Bit 5, 6, 7 lubn bang 0.
d. Thanh ghi LSR (line Status Register-Trang thai dudng truyén).

Dia chi 83FD ($3FD)

Bit 0 =1 : Pi nhan xong 1 ky tu va dng luu tai RxD.

Bit 1 =1 : Bao 161 Overrun, mét ky ty trong RxD chua kip doc
da b1 ky ty sau ghi de lén.

Bit 2=1 : Bao ¢6 161 Panty

Bit 3=1 : L.d1 khung (Framing erfor)

Bit 4 =1 : Break interrupt (khi gép tin iéu C dai qua mat ky ty)

Bit 5= 1 : Transmite Register Empty (ky ty cudl cung da
truvén di, c6 thé gui ra ky ty tiép theo)

Bit 6 = 1 : Transmite Shift Register Empty (Thanh ghi chuvén

déi song song --> ndi tiép da rdng, ¥ nghia gan gidng
bit 5).

Bit 7 luén bang 0.
e. Thanh ghi MSR (Modem Status Register: Trang thai modem)
Pia chi $3FE (§2FE)
Tu bit 0 dén bit 3 dude x6a vé 0 sau khi doc thanh ghi. Cac bit
nay lap 1én muc 1 khi ¢6 su thay d61 trang thai cia chan R8232
Tuong Gng  : Bit 0: Delta Clear To Send
Bit 1: Delta Set Ready
Bit 2: Ring (c6 chudng)

Bit 0: Delta Rx line signal detect
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T bit 4 dén bit 7 dung trong ché dd test vong, phan anh trang thai
cac chan RS 232: '

bit4 =CTS
Bit5 =DSR
Bitd4 =RI

Bit4 =DCD

6.3. XAY DUNG CHUONG TRINH DIEU KHIEN MODEM

Chuong trinh diéu khién Modem duge vidt trén ngon ngit 1ap trinh
hudng déi tugng DELPHI dé chav trén didu hanh da nhiédm WINDOWS,
Trong phdn mém nay ¢é hai thanh phdn. Thanh phdn thi nndt 1a
chuong trinh Driver didu khién co ch& ngat cong COM cia PC. Chusng
trinh nay phai duge xdy dung dudi dang mot Component cta hé thong
va cai ddt vo thu vién tai nguyén cta hé théng. Thanh phan tha hai ja
chuong trinh diéu khién moi chitc nang thu phat thong tin ciaa hé
truyén tin MODEM nay. Bay gio sé xem xét titng thanh phan cba phan
mém can xay dung.

6.3.1.Xay dung chuong trinh driver TCommPortDriver

Chuong trinh driver diéu khién cho cong COM cha PC duge xav
dungdudi dang mot Component cua hé thdng. Phuong phap xdv dung
cac Component va cai dat chung trong DELPHI da duge trinh bay o
chugng 4. Tal day chi dé cap tdi cau truc cta Component diéu khien cho
cong COM. Dat tén Corﬁponent nav 1d ComPortDRIVER, nd phai cé cdu

trmic ¢d ban nhu sau;

e Thuoc tinh ctia ComPortDRIVER

Trén clia s6 thude tinh cta hdp thoai Object inspecter cia cla 88
soan thdo chinh phai ¢6 cac trusng nhu sau:

property ComPort; chon cdng COM

property ComPortDataBits: chon =7 lugng bit dii liéu.
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property ComPortHwHandshaking: chon ché dé giao tiép (khéng
st dung hode si dung ché do

bAt tay bing phan citng)

preperty ComPortInBufSize: chon dung lugng b dém vao
(byte)..

property ComPortOutBufSize: chon dung lugng by dém ra
(bvte). __

property ComPortParity: chon kiéu Parity (khéng su

dung hodc st dung chan hoac

st dung 18..)).

property ComPortPollingDelay: chon thdi gian tré Polling (ms).
property ComPortSpeed: chon tde dd truyén
property ComPortStopBits: chon s6 lugng bit STOP

property ComPortSwHandshaking: chon ché dé glac tiép (khéng
su dung hoiic sit dung ché db
bat tay bang phan mém).

property EnableDTROnOpen: cho phép DTE sin sang.

property Name: Lén cua Component
(CommPortDriver):

property OutputTimeout: thai gian dgi (ims).

Trén cla s6 sy kién (EVEN) cha hdp thoai Object inspecter cia ciia
50 sonn thac chinh phAi ¢é truong nhu sau:

property OnReceiveDala: tao ngét thu cho eéng COM hién hanh.

e Cdc modul chire ndng

- Modul thidt lap cdng COM dat tén 13 SetComPort cé chic niang
gan gid tri vao truong FComPort clia hop thoai Object Ispecter dé kél
161 véi cong COM tuong tng.

- Modul thiét lap t8c¢ d9 truyén tin cho c¢éng COM dat tén la
SetComPortBaudRate ¢6 chGc nang gan A tri vao  trudng

FComPortBaudRate cua hép thoai Object Ispecter.
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- Modul thiét 1ap 8 lugng bit DATA trong khung tin cho c6ng COM
dat tén 12 SetComPortDataBits ¢6 chic ning gan gia tri vao truong
FComPortDataBits cla hop thoai Object Ispecter.

- Modul thiét 1ap sd lugng bit STOP trong khung tin cho c6ng COM
dat tén 1la SetComPortStopBits cé chie ning gan gia tri vao trudng
FComPortStopBits cua hop thoai Object Ispecter.

- Modul thiét lap s& luong bit PARITY trong khung tin cho edng
COM dat tén 1a SetComPortParity 6 chitc nang gan gié tri vio trudng
FComPortParity ¢cua hop thoai Object Ispecter.

- Modul thiét lap ché& dé bit tay bang phan citng cho c6ng COM dat
tén Ja SetComPortHwHandshaking ¢4 chiie ning gan gia tri vao trudng
FComPortHwHandshaking cia hdp thoai Object Tspecter.

- Modul thiét 1ap ch& d6 bat tav bing phan mém cho edng COM dit
tén la SetComPortSwHandshaking «é «hiie nang gan gia trj vao trudng
FComPortSwHandshaking cia hop thoai Object Ispecter.

Modul dat bo dém viao cho cing COM dat tén la SetCom-
PortInBufSize ¢é chie nang gan gia i vio Lleudng FComPortInBufSize
cua hdp thoai Object Ispecier vt o2p phat bd dém ndy véi dung higng la
gia tri trong FComPortlnButlize.

- Modul dat bd dém va cho ednpg COM dat tén 1a SetComPort-
OutBufSize c¢6 chic nang gan gid tri vao truing FComPortOutBufSize
cua hdp thoai Object Ispecter.

- Modul dat thdi gian giti cham cho cong COM dat tén la SetCom-
PortPollingDelay ¢6 chic nang gan gis i vao trudng FComPort-
PollingDelay cua hop thoai Object Ispecter va ding ham SetTimer dé
khd; dt}né lai déng hé.

- Modul ApplyCOMSetiings 1a modul thiét 1ap ché d8 1am viée cho
ebng COM véi vide st dung mét loat cie ham chie néng lam viéc véi cAu
trie chuan TDCB  (Device Centrol Blogk), Trude tién 1a hang
Winl6BaudRates duge khai bao véi eac tée do 110, 300. 600, 1200, 2400,
4800, 9600, 14400, 19200, 3%100. 57600, 115200bps.
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St dung ham GetCommState(FComPortID, dcb) dé 1y &y trang

thal hién han

h cua céng COM. Sau d6 xit 1y cac théng s& cho TDCB.

TDCB ¢6 c&u trae duge khai bao theo kiu record nhu sau:

TDCB = record

I1d: Byte:; {Pdc ta thidt bi ndi tai - ID )}
BaudRate: Word; {T8¢ d8 baud/sec }

ByteSize: Byte: {S8 lugng bit/byte, 4-B }
Parity: Byte; {0-4=None,0dd,Even ,Mark, Space}
StopBits: Byte: (¢0,1,2 =1, 1.5, 2 }
RlsTimeout: Word; {Timecut cho RLSD}

CtsTimeout: Word; {Timecut cho CTS}

DsrTimeout: Word; {Timeout che DSR}

Flags: Word;

(* Phan chd giai chite ning

Byte fBinary: 1; {Binary Mode: kiém tra EOF}
Byte fRtsDisable:1; {Khéng xac nhdn RTS tai thé&i diém

khdi tao}

Byte fParity: 1; {Cho phép kiém tra parity}

Byte foutxCtsFlow:1l; {Bat tay kidu CTS cho output }
Byte fOutxDsrFlow:1l; {Bit tay kidu DSR cho output }
Byte fDummy: 2; {du tri }

Byte fDtrDisable:1l; (Khéng xac nhan DTR tai thoi diém

khdi tao}

Byte fOutX: 1; {Cho phép ocutput X-ON/X-OFF |}
Byte fInX: 1; {Che phép input X-ON/X-OFF }
Byte fPeChar: 1; {Cho phép Parity Err}

Byte fNull: 1; {Cho phép NWull stripping }

Byte fChEvt: 1; {Cho phép k¥ ty su kién Rx |}
Byte fDtrflow: 1; {Bdt tay kiéu DTR & ddu input }
Byte fRtsflow: 1; {Bit tay kiéu RTS & dau input }
Byte fDummyZ: 1;

*)
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XonChar: char; {Tx w4 Rx X-ON character }
XoffChar: char: {Tx va Rx X-OFF character }
XonLim: Word; {phat X-ON ngudng }

XoffLim: Word; {phat X-OFF ngudng}

PeChar: char; {L&i FParity}

EofChar: char; {Ky tu k&€t thiuc End of Input}
EvtChar: char; {ky tu su kién thu }

TxDelay: Word; {th&i gian gitta cdc ky tu}

end;
e R EE }

Nhu vay, cdu tric DCB sé xéac dinh cach thict lap diéu khién cho
thiét bi truyén tin nai tiép.
Id: Thiét bi truyén tin. Gia tri Id dude chinh thiét bi gan
vao. Néu bit ¢ trong sd cao nhit dudge 1ap thi ciu tric
DCB sé& dung cho thiét bi song song.
BaudRate: Néu high-order byte= 0xFF, thi low-order byte = chi s&
tée d6 truyén tin. Chi s nay c6 cac gia tri:
CBR_110 CIR_14400
CBR_4400 CBR_19200
CBR_9200 CBR_38400
CBR_8400 CBR_56000
CBR_6000 CBR_128000
CBR_28000 CBR_256000
CBR_9600
Néu high-order byte <> 0xFF, thi tham s6 d6 chinh 1a
tée do that cua thiét bi truyén tin.
ByteSize: S6 lugng bit/ k¥ tu:tir 4 dén 8.
Parity;
EVENPARITY Even
MARKPARITY Mark
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NOPARITY No parity
ODDPARITY Odd

StopBits:

RisTimeout:

CtsTimeout:

DsrTimeout:

[Binary:

fRtsDisable:

ONESTOPBIT 1 stop bit

ONESBSTOPBITS 1.5 stop bits

TWOSTOPBITS 2 stop bits
12 thdi gian cuc dai (ms) ma thiét b c6 thé dgi tin hiéu
RLSD (receive-line-signal-detect). RLSD c¢6 thé hiéu
nhu 1a tin hiéu CD (carrier-detect).

14 thdi gian eye dai (ms) ma thiét bi ¢6 thé doi tin higu
CTS (clear-te-send).

14 thai gian cye dai (ms) ma thiét bi ¢é thé doi tin higu
DSR (data-set-ready).

Binary mode. Trong mode nay, tin hiéu EofChar dudc
nhén dién G ddu vao input va 1a ddu hidu bo két thuc
dd liéu.

Néu duge lap thi RTS=0 (thu ddng). Néu né =0 thi
RTS dugce stt dung dé yéu cAu thiét bi da sin sang.

fOutxCtsFlow: CTS duge dung lam c¢6 chi din cho dong dad lidu

truyén di. Néu né duge lap va CTS=0, output sé& bi
treo cho téi khi CTS =1,

fOutxDsrFlow: DSR duge dung lam ¢& chi dén cho dong di ligu

[DtrDisable:

fOutX:

truyén di. Néu né duge lap va DSR=0, output sé bi
treo cho t6i khi DSR =1.

Néu duge lap thi DTR =0 {thu ddéng). Néu né =0 thi
DTR duge stt dung dé yéu cAu thiét bi da sdn sing.
XON/XOFF duge st dung khi truyén tin. Néu né duge
lap, truyén tin sé ditng khi nhan duge ky tu XoffChar
va khdi dong lai khi nhan duge ky tu XonChar.
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finX:

fPeChar:

Null:
fChEuUt:

IDtrflow:

fRtsflow:

Dummy2

XoffChar
XonLim

XoffLim

PeChar

EofChar
EvtChar
TxDelay

XON/XOFF duge st dung khi thu tin. Néu né duge
lap, thi XonChar duge gui khi thu duge XoffLim (bao
day) va XonChar duge giri khi thu duge XonLim (bao
rdng).

Béo 181 parity xuat hién.

Thu duge cac k¥ tu null - ddu hiéu hay.

eventflag xuft hién.

Tin hiéu DTR (data-terminal-ready) duge si dung cho
viée kiém sost ludng dit liéu thu. N&u ch& d6 nay dugce
lap, DTR =0 (off) khi ludng di lidu thu lap day ky tu
XoffLim va né duge giti di khi ludng di liéu thu cé cae
ky ty XonLim rdng.

Tin hiéu RTS (ready-to-send) duge st dung cho viéc
kiém soat ludng dit lidu thu. N&u ché& d6 nay dude lap,
RTS=0 (off) khi lubng di lidu thu 14p day ky tu
XoffLim va né duge glti di khi lubng dit liéu thu ¢6 cac
ky tu XonLim réng.

Du trd '

XonChar Gia tri ky tu XON s& dung cho ca thu va
phat.

Gia tri ky tu XOFF s dung cho ca thu va phat.

S lugng ky tu cuc tiéu cho phép trong hang doi thu
trude khi ky tu XON duge phat di.

88 lugng ky tu cye dai cho phép trong phan thu trudce
khi ky tu XOFF duge phét di. Gia tri XoffLim bi trit tix
dung luong ctia phin thu theo byte dé tinh s3 lugng
ky tu cyc dai cho phép.

Gia tri ky tu st dung dé xap dat ky td thu duge ¢ 161
parity.

Gi4 tri k¥ tu stt dung dé thong bao két thic du liéu.
Gia tri ky tu st dung dé théng bao ¢6 su kién xuat hién.
Khéng su dung.
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Céac ham hé théng dudge st dung trong driver nay gdm:

o function WriteComm(Cid: Integer; Buf: PChar; Size: Integer): Integer;

Ham WriteComm ghi vao thiét bi truyén théng duge chi dinh.Cid
chi rd thiét bi thu byte. Ham OpenComm tri lai chinh gid tri nay.Buf
tro téi bo dém chiia cac byte dge ghi.Size chi r8 s6 lugng byte dugc ghi.

Ham tra vé gia tri chi rd 8 lugng byte duge ghi néu thue hién thanh
cbng. N&u khong, né tra vé gia tri <0 khi gap 151,

Dé xac dinh dang 18i cdn s dung ham GetCommError dé 14y lai
trang thai va gia tri 15i.

Déi véi cong ndi 1iép, ham WriteComm x6a dit liéu trong hang dgi
phat néu 6 diy khéng di chd cho hang ddi clia cac byte bé xung. Trude
khi goi ham nay, cac Ung dung can kiém tra khéng gian hang dgi phat
bang ham OpenComm dé kiém tra kich thuéc cha hang dgi phat khéng
duge nhd hon kich thudce eue dai enia xau ky tu phat.

o function GetTickCount: Longlnt;
Ham GetTickCount trd vé& s8 ludng mili gidy trdéi qua ké tir khi
Window khdi déng. Ham GetTickCount duge coi 1a cia riéng ham

GetCurrentTime.

» function GetCurrentTime: Longlnt;

Ham GetCurrentTime tra vé s8 lugng mili gidy trdi qua ké tir khi
Window khdi dong.

o function SetTimer(Wnd: HWnd; IDEvent: Integer; Elapse: Word;
TimerFunc: TFarProc): Word;

Ham SetTimer khdi tao déng hé hé théng. Gia tri thdi gian time-out
duge dinh rd va mdi 14n time-out xudt hién thi hé théng gt théng bao
WM_TIMER t6i hang dgi hodc tham chiéu théng bao téi ham
TimerProc.

Wnd nhén dién viéc Window két hgp véi timer. IDEvent  chi
déng hé khac khéng. Elapse chi ré gia tri time-out value (miliSec).
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TimerFunc chi rd dja chi thi tuc clia ham goi nguge callback dé xi 1y
théng bdo WM_TIMER. Ham trd vé thdi gian cho déng hd. Thong
bao chi thi khoang thoi gian timeout d3 tréi qua. HWND la thé 16-bit
cua window,

s function KillTimer(Wnd: HWnd; IDEvent: Integer): Bool;

The KillTimer loai bo timer duge chi dinh. Cac tam sd giéng nhu
ham SetTimer. IDEvent ddc ta viéc dong hé bi logi bd. Né&u tng dung goi
SetTimer v4i tham s Wnd duge dat bang zero, tham s8 nay phai 1a thoi
gian. Néu thuc hién thanh céng né trad vé gia tri khac khéng. Con néu né
bang 0 nghia 134 ham khéng tim thay timer nay.

o function StrPCopy(Dest: PChar; Source: string): PChar;

Ham StrPCopy copy x&u ky ty Pascal vao ving dém dich Dest.
StrPCopy khéng kiém tra dd dai xAu. Vang dém dich Dest c6 dung lugng
bang Length(Source)+1.

Vi du:

uses SysUtils;

var A: array[0..79] of Char;

bagin
S:= 'Pay la chwong trinh TEST ham StrPCopy.':
StrPCopy{A, 8);
Canvas TextOut(l0, 10, StrPas(A));

end;

e function CloseComm(Cid: Integer): Integer;

Ham CloseComm déng thiét bi truyén théng va giai phéng bd dém
thu va phéat. T4l ¢4 céc ky tu d hang dgi phat duge phat hét trude khi
thiét bi bi déng. Cid chi rd thiét bi phai déng (OpenComm cho gia tri
Cid nay). Ham tra v& 0 néu né thyc hién thanh cong.

o function AllocateHWnd(Method: TWndMethod): HWND;

Ham AllocateHWnd tao cita s8 4o trong Windows va tra v& thé cho
clia s8 4o, AllocateHWnd cdn cho component
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s procedure DeallocateHWnd(Wnd: HWND);

Ham DeallocateHWnd thu héi cita 6 4o trong Windows, Tham s6
Wnd la thé cho ctia 8§ 4o duge tra vé boi AllocateHWnd.

s property ComponentState: TComponentState;

Thude tinh ComponentState 1a thude tinh chi doc (read-onlv) thé
hién trang thai hién hanh cua component. Component su dung thude
tinh nay dé kiém tra trang thai ma d dé no cAn dé ngin ngita mdt kidu
tédc dong cu thé nao d6. Xét kidu nay ta thiy:

type

TCompoenentState=set of (csl.oading. csReading, csWriting,

esDestroying, esDesigning):

csDesigning 14 mode thiét ké.

csDestroying component s&p bi huy.

csLoading tal tir bd loc..

csReading doc gia tri thude tinh tir ludng.
csWriting gha zid tri thude tinh vao ludng.

s function BuildCommDCB(Def: PChar; var DCB: TDCB): Integer;

Ham BuildCommDCB truy&n xau ky tu dude dinh nghia téi khéi
diéu khién thiét bi truyén néi tiép tuong ung.

Def trod téi ky tu két thuce dac ta théng tin didu khién thiét bi. Ky tu
nay phai c6 khuén dang gidng nhu tham s8 ding trong ché d6 1énh trén
DOS. DCB trd téi ciu tric TDCB 12 noi nhan ky Ly da truyén di. Cau
tric nay dinh nghia viée thiét 1ap co ché didu khién cho thiét bi truvén
tin.

K&t qua tra lai zero néu thanh cong. Ngiioo lai, nd bang -1.

Ham BuildCommDCB cé chiic nang chi chit day bé dém bufer. Dé
1ap ¢dng, cae tng dung cin st dung him SetConimState.

Ham BuildCommDCB & ché& d6 mac dinh khéng dung ché dé hit tay

mém va ciing. D& dung ché d6 nav, ung dung phai dat trong cdu tric
TDCB.
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o function SetCommState(var DCB: TDCBj: Integer;

Ham SetCommState dit thiél bi truyvén théng vio trang thay doe 1o
bai DCB DOB trd 151 THCH nai chita cie thong 86 thidt lap cin thics e
thiét bi. Thanh phan 1D cda TDCB phai nhan dién dude thict bi.

Ham tra lai zero néu thanh céng. Ngude lat, né «é nho hon 1.

Ham nay khdi tao lai phan cling va co eifu didu khién nhu dinn
nghia trong TDCB. nhung né khéng lam rdng hang dém phat v thu,

o Sfunction GetCommState(Cid: Integer; var DCB: TDCHB): Integer;

Ham GetCommState khéi phuc lai néi dung DCH etia thict b duie
chi ra. CID dinh 18 thidt bi phai dudge kidm tra. Chite nang OpenComm
sé tra lal gia tri nav. DCB tr6 181 TDCB noi nhin nd dung DOB mder
hanh. TDCB dinh nghia cac théng s& diéu khién cho thidt bi. Ham v

lai zero néu thyc hién thanh cdng. Nguge a1, né a¢ nho han zevo.

o function GetCommErronCid: Integer; var Stat; TComStat): | nieger;

Ham GetCommError tra vé gid tr hau hét eac 161 va wang thai hi¢n
hanh cho thi¢t bi duge chi ra. Khi 18 xudt hién, Windows khon cong
truyén théng cho téi khi GetCommError x6a duge cae 16i.

Cid dinh r3 thi€l bi phai kiém tra. Ham OpenComu 1ra
lai gid tri nay. Stat trd 16 TCOMSTAT i n6i nhan
duge trang thii cta thiét bi. CE_BREAK,

Hardware phat hién diéu kién nging (break).

CE_CTSTO CTS (clear-to-send) qué thai gian.

CE_DNS thiét bi song song khéng duse lua chon.

CE_DSRTO DSR (data-set-ready) qua thii gian,

CE_FRAME phin cling phat hién 18 khung.

CE_IOE 18 1/0 khi truyén véi thidt bi song song.
CE_MODE mode véu cu khong dude hd trg.
CE_oop thigt bi song song hét gidy.

CE_OVERRUN 15i chay vuot.

Ty
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CE_PTO qua thai gian khi ¢6 lién lac véi thiét bi song song.
CE_RI.SDTO  qua thol gian RLSD (receive-line-signal-detect).
CE_RXOVER  hang thu bi vugt qua.

CE_RXPARITY 1éi parity.

CE_TXFULL  hang ddi phat ddy.

s function OpenComm(ComName: PChar; InQueune, OutQueue: Word):

Integer;

Ham OpenComm dé md thiét bi truyén théng. ComName trd téi xiu
ky tu chi rd thiét bi trong dang COMn hay or LPTn, & day n 14 s6 hiéu
thiét bi. InQueue  chi rd kich thudc (bytes) cua hang dgi thu.
OutQueue. chi rd kich thude (bytes) ctia hang dgi phat.

Ham tra lai gia tri dac trung cho viéc md thiét bi thanh céng. Nguge
lai, né nho han 0.

o function SetCommBreak(Cid: Integer): Integer;

Ham SetCommBreak dinh chi ky tu phat va dat vao 46 trang thai
hly (break). K&t qua 13 zero néu thanh céng.

e function ClearCommBreak(Cid: Integer): Integer;

Ham nay luu ky tu phat dat vao d6 trang thai binh thudng
(nonbreak).

o function CloseComm(Cid: Integer): Integer;

Ham CloseComm ding dé déng thiét bi duge chi ra. Cac ky tu hang
doi phat duge phat hét trude khi thiét bi bi déng, Cid chi rd thiét bi phéai
déng. Ham tra vé zero néu thanh cong.

o function FlushComm(Cid, Queue: Integer): Integer;

Ham FlushComm x6a hét bd dém thu va phat cia thiét bi. Cid chi
rd thigt bi bi xoa. Ham OpenComm tra lai k&t qua nay.Queue chi rd
hang doi phai xoa. Néu tham s& nay bang 0, hang dgi phat da xoa. Néu
né bang 1 hang ddi thu da duge xoa. Him trd v& zero néu thanh cong.

200 KT U e
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Kiéu TComStat cé dang:
TComStat = record
Flags: Byte;
(*
Byte fCtsHold: 1; {phat dua trén CTS hold }
Byte fDsrHold: 1; {phat dwa trén DSR hold }
Byte fRlsdHeld: 1: {phat dwa trén RLSD hold }
Byte fXoffHold: 1; {(handshake thu }
Byte fXoffSent: 1; {handshake phat }
Byte fEof: 1; {tim thdy ky tu Eof }
Byte fTxim: 1; {ky tu di dugc phat}
*)
cbInQue: Word; {dém ky tu trong hang doi thu}
cbOutQue: Word; {dém ky tuw trong hang dgi phat}
and;
The TCOMSTAT structure contains information about a

communications device.

Cé CSTF_CTSHOLD

Ce F_DSRHOLD

Co CSTF_RLSDHOLD

Ca CSTF_XOFFHOLD

CSTF_XOFFSENT

chi rd viée phat phdi chs tin higu CTS
duge gui di.

chi r5 viée phat phai chd tin hiéu DSR
dudc gui di.

chi rd viée phat phai ¢hd tin hiéu RLSD
(receive-line-signal-detect) dudc giii di.
Specifies whether transmission is waiting
as a result of the XOFF character being
received,

Specifies whether transmission is walting
as a result of the XOFF character heing
when

transmitted. Transmission halts

the XOFF character is transmitted and
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used by systems that take the next

character as XON, regardless of the

actual character.

CSTF_EOF Specifies whether the end-of-file (EQF)
character has been received.

CSTF_TXIM Specifies whether a character 15 waiting
to be transmitted.

cbInQue Specifies the number of characters in the
receive gueue.

chOutQue Specifies the number of characters in the

transmit queue.

Trude hét ta xdy dung chuong trinh Driver diéu khién cho cong
COM ctia PC. Khi ghép thanh cdng vac hé difu hanh cua méy tinh thi
xay dung tiép chuong trinh diéu khién truyénf tin qua MODEM. Trong

tai nguyén cia hé théng, ta st dung cac unit WinTypes, WinProcs.

Messages, sysUtils,Classes, Forms...;

Unit SysUtils khai bao cac 1dp va dich vu ngoal 1& classes, string.

date, time va dich vu tién ich. Unit ExtCtrls khai bdo component trén

trang chudn va trang bd xung cua bang mau Component. Unit

StdCtrls khal bao sy xuit hién components trén trang chudn cua bang

mau Component ma cac objects, types va constants ké&t hop.

unit ComDrvlé;
interface

uses

WinTypes, WinProcs, Messages, SysUtils, Classes, Forms;
type (Pinh nghia cac kiéu théng s& cho cdng COM}

{COM Port Baud Rates}

TComPortBaudRate = (brilQ, br300, br600, brl200, br2400,

br4800, br9600, brid4400, bri9200, br38400, br57600)

{COM Port Numbers}

TComPortNumber = (pnCOM1, pnCOMZ,

pnCOM3, pnCOM4} ;
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{COM Port Data bits}
TComPortlataBits = (dbSBITS, db6éBITS, db7BITS, db8BITS):
{COM Port Stop bits)
TComPortStopBits = (sblBITS, sblHRALFBITS, s$b2BITS):
{COM Port Parity}
TComPortParity = (ptNONE, ptODD, ptEVEN,

PtMARK, ptSPACE);
{COM Port Hardware Handshaking}
TComPortHwHandshaking = (hhNONE, hhRTSCTS) ;
{COM Port Software Handshaing)
TComPortSwHandshaking = (shNONE, shXONXOFF) ;

TComlortReceiveDataEvant = procedure (Sender:

TObject; DataPtr: peointer: DataSize: i=teger) of cbjact;

TCommPortDriver = class (TComponent)
protected
FComPortID: integer; {COM Port Device ID - 0..x}

FComPort: TComPortNumber;
{céng COM duoe st dung (1..4)}
FComPortBaudRate: TComPortBaudRate;
{COM Port speed (brXXxx)}
FComPortDataBits: TComPortDataBits;
{sd lugng bit d& liéu (5..8)}
FComPortEtopBits: TComPortStopBits:
{s& lugng bit stop(l,1.5,2}}
FComPortParity: TComPortParity;
{kiéu parity (none,odd,even,mark,space)}
FComPortHwHandshaking: TComPertHwHandshaking;
{kiéu handshaking Hw}
FComPortSwHandshaking: TComPortSwHandshaking;

{kxiéu handshaking sw)
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FComPortInBufSize: word; {dung ludng buffer vac}
FComPortOutBufSize: word; {dung luwgng buffer ra}
FComPortReceiveData: TComPortReceiveDataEvent;
{sy kién xudt hié&n di& liéu thu}
FComPortPollingDelay: word: {ms of delay between
COM port pollings}
FEnableDTROnOpen: bcolean; {cho phép/cam két
né&i duwdng DTR}

FOutputTimeocut: word; {output timeout - millisec}
FNotifyWnd: HWND; {s® dung cho timer}
FTempInBuffer: pointer;
{cac phuong thic xu ly dudi dang ham va thi tuc}
procedure SetComPortID(Value: integer};
procedure SetComPort (Value: TComPortNumber) ;
procedure SetComPortBaudRate (Value: TComPortBaudRate) ;
procedure SetComPortDataBits(Value: TComPortDataBits) ;
procedure SetComPortStopBits(Value: TComPortStopBits)
procedure SetComPortParity(Value: TComPortParity) ;
procedure SetComPortHwHandshaking(vValue:

TComPortHwHandshaking) ;
procedure SetComPortSwHandshaking(Value:

TComPortSwHandshaking) ;
procedure SetComPortInBufSize (Value: word);
procedure SetlomPortOutBufSize{Value: word) :
procedure SetComPortPollingDelay(Value: word);
procedure ApplyCOMSettings;

procedure TimerWndProc(var msg: TMessage) ;

publicg
constructor Create (AOwner: TComponent); override;
destructor Destroy; override; {chi din override dugc s dung

dé dinh nghia lai phuong thuc)
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function Connect: boolean; {ham k&t n&i dung)}
procedure Disconnect; {tht tuc hdy k&t ndi}
function Connected: boolean; {ham da k&t ndi}
procedure FlushBuffers{inBuf, outBuf: boolean) ;
{gai phéng output buffer)

function OutFreeSpace: word;

{phat data}
function SendData {DataPtr: pointer; DataSize: integer} :
integer;
{phat ky tu}
funection SendString(s: string): boolean;
funetion SendZString(s: pchar): boolean:
{ddt dudng DTR lén cao {onOff=TRUE)
hodc xudng thip (onOff=FALSE) }
procedure ToggleDTR(onOff: boolean);
{dat dudng RTS lén cac (onOff=TRUE}
hodc xuéng thip {onCEF=FALSE) }
procedure ToggleRTS (onOff: boolean):
property ComPortID: integer read FComPortID write
SetComPortID;
published
{gan céng COM}
property ComPort: TComPortMNumber re. : ¥inmPort
write SetComPort default pnCd.
{gan téec d6 cho cdng)
property ComPortSpeed: TComPortBaudRate
read FComPortBaudRate
write SetComPortBaudRate default br9600;
{88 bits dir liéu (5..8, cho chip 8230)}
procperty ComPortDataBits: TComPortDataBits
read FComPortDataBits

write SetComPortDataBits default «hHBBITS:
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{sd bits Stop la (1, 1.5, 2})}
property ComPortStopBits: TComPortStopBits
read FComPortStopBits
write SetComPortStopBits default sblBITS;
{bit Parity la {none, odd, even, mark, space)}
property ComPortParity: TComPortParity
read FComPortParity
write SetComPortParity default ptNONE;
{str dung kiéu Hardware Handshaking:
c¢dNONE no handshaking
cdCTSRTS ca cdCTS vad cdRTS
(** thudng la sU dung phuong phap nay**)}
property ComPortHwHandshaking: TComPortHwHandshaking
read FComPortHwHandshaking
write SetComPortHwHandshaking default hhNONE;
{s¥ dung kiéu Software Handshaking:
cdNONE no handshaking
cdXONXOFF XON/XOFF handshakingl}
property ComPortSwHandshaking: TComPortSwHandshaking
read FComPortSwHandshaking
write SetComPortSwHandshaking default shNONE;
{kich thudc bd dém vac -Buffer]
property ComPortInBufSize: word read FComPortInBufSize
write SetComPortInBufSize default 2048;
{kich thudc bd dém ra- Buffer}
property ComPortOutBufSize: word read FComPortQutBufSize
write SetComPortOutBufSize default 2048;
{gitt cham (ms) gilta cac véng kiém tra}
property ComPortPollingDelay: word read FComPortPollingDelay
write SetComPortPFollingDelay default 50;
{Pat TRUE dé cho phép k&t ndi dudng DTR
va hdy khi chwa két ndi, Dat FALSE dé

cam két ndéi dudng DTR.)
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property EnableDTROnCpen: boolsan
raad FEnableDTROnOpan
write FEnableDTROnCpen default trues;
{Output timeout (ms)}
property OutputTimeout: word read FOutputTimelut
write FOurputTimeout default 4000;
{sy kién cd dir lidu vao}
proparty CnReceiveData: TComPeortRaceiveDataEvent
read FComPortReceiveData
write FComPortRecaiveData;

end;
procedure Register;

implementation {phdn céng cu cua unit sU dung cac
procedures
va functions da khai béo trong phadn interface}
constructer TCommPortDriver.Create (AOwner: TComponent);
{constructor dinh nghia cac hiédu ung lién két véi
cade déi tugng dugc tac ra. No duge khai bao dudi
dang tu khda constructor}
begin
inherited Create (AOwner);
{kh&i tao cac gia tri mdc dinh}
FComPortID:= -1; {chua két ndi}
FComPort:= pnCOM2; {COM 2}
FComPortBaudRate:= bro96d0; (9600 bauds}
FComPortDataBits:= db8BITS; {8 bits di liéu}

FComPortStopBits:= sblBITS; (1 bit stop}
FComPortParity:= ptNONE; {khéng parity}
FComPortHwHandshaking:= hhNCNE;

{khéng sU dung ché dé bit tay cimg hardware handshaking}

FComPortSwHandshaking:= shNONE;
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{khéng si dung ché dé bit tay mém software handshaking}
FComPortInBufSize:= 2048;

{bé dém input buffer = 2048 bytes}
FComPortOutBﬁfSize:= 2048;

{b6 dém output buffer = 2048 bytes)
FComPortReceiveData:= nil; (no data handler)
FComPortPollingDelay:= 50;

{pecll COM port every 50ms}
FOutputTimecut:= 4000; {output timecut - 4000ms}
FEnableDTROnOpen:= true; {DTR cac khi két né&i}
{Té chitc bd dém cho di¥ liéu thu}
GetMem {FTempInBuffer, FComPortInBufSize);
{tac c¥a s quan 1y d€ ndm bit cae théng bao thoi gian}
if not (csDesigning in ComponentState} then

FNotifyWnd:= AllocateHWnd (TimerWndProe) ;
end;

Destructor TCommPortDriver.Destroy;
begin
{ch3c chdn rang COM device di thoat}
Disconnect;
{gidi phéng vung buffer dém}
FreeMem (FTempInBuffer, FComPortInBufSize)
{hiy bé timer's window}
DeallocateHWnd (FNotifyWnd) ;
inherited Destroy;
and;
{COM port ID dugc dung chung. Pi&u nay che phép
két néi véi cac cdéng ngodi. ComPortID = -1--->hiy}
pProcedure TCommPortDriver.SetComPortID({Value: integer);
begin
{néu cung céng COM thi khéng lam gi}
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if FComPortID = Value then
exit;
{n€u = 65535 thi ding kiém tra cdng COM
nhung khéng déng néd}
if Value = 65535 then
begin
if Connected then
{dimg ddng hé}
if Connected then
KillTimer (FNotifyWnd, 1);
FComPortID:= -1;
end
alse
begin
{hay lién ké&t)
Disconnect;
{néu < 0 thi theoat)
{ (ComPortID < 0 ---->huy)}
if Value < 0 then

exit;

{Set COM port ID}

FComPortID:= Value;

{khdi déng déng hd (s& dung hdi véng)}
SetTimer {FNotifyWnd, 1, FComPortPollingDelay, nil};
end;
end;
procadure TCommPortDriver.SetComPort{Value:
TComPortNumber) ;
begin
{chde chén rang khéng st dung bat ky cdng COM nao)

if Connected then
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exit;
{d8i c8ng COM}
FComPort:= Value;

end;
procadure TCommPortDriver.SetComPortBaudRate (Value:

TComPortBaudRate} ;
begin
{dat t&8c d6 méi cho cdéng COM}
FComPortBaudRate:= Value;
if Connected then
ApplyCOMSettings;

end;
precedure TCommPortDriver. SetComPortDataBits (Value:

TComPortDataBits) ;
begin
{dat data bits)
FComPortDataBits:= Value;
if Connected then
ApplyCOMSettings;

end;
procedure TCommPoriDriver.SetComPortStopBits (Value:

TComPortStopBits)
begin
{dat lai s& lugng stop bit}
FComPortStopBits:= Value;
if Connected then
ApplyCOMSettings;

end;
procedure TCommPortDriver. SetComPortParity (Value:

TComPortParity) ;
begin
{ didt lai sé& lugng bit parity}

FComPortParity:= Value;
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i1f Connected then
ApplyCOMSettings;

end;

procedure TCommPortDriver.SetComPortHwHandshaking(Value:

TComPortHwHandshaking) ;
begin
{dit lai ché& dd hardware handshaking}
FComPortHwHandshaking:= Value;
if Connected then
ApplyCOMSettings;

end;

procadure TCommPortDriver.SetComPortSwHandshaking{Value:

TComPortSwHandshaking) ;
begin
{dat lai ch& dd software handshaking}
FComPortSwHandshaking:= Value;
{d3t lai gia tri thay d8i}
if Connected then
ApplyCOMSettings;

end;

procedure TCommPortDriver.SetComPortInBufSize {Value: word):

bagin
{khdéng lam gi néu di két ndi}
if Connected then
exit;
{gidi phéng bd dém vao buffer)
FreeMem (FlempInBuffer, FComPortInBufSize);
{dat lai kich thudc bd dém vao}
FComPortInBufSize:= Value;
{t6 chuc bd déem vao}
GetMem (FTempInBuffer, FComPortInBufSize):;

end;



318 KY THUAT LAP TRINH DIEU KHIEN HE THONG

procedure TCommPortDriver.SetComPortCutBufSize(Value: word);
begin
{khéng lam gi néu di k&t nsi)
if not Connected then
exit;
{dat kich thudc bd dém ra}
FComPortOutBufSize:= Value;
end;
procedure TCommPortDriver.SetComPortPollingDelay(Value:
word) ;
begin
{néu thdi gian gi¥ chdm khéng bing gia tri cid...}
if Vvalue <> FComPortPollingDelay then
begin
{ding timer}
if Connected then
KillTimer (FNotifyWnd, 1):
{lwu gia tri gi® cham mdi}
FComPortPellingDelay:= Value;
{khdi déng lai timer}
‘if Connected then
SetTimar (FNotifyWnd, 1, FComPortPollingDelay, nil):
end;
end;
const
WinléBaudRates: array[brll0. .brl15200) of longint =
(110, 300, &00, 1200, 2400, 4800,
9600, 14400, 19200, 38400, 57600,
57600+1{=115200bps}) ;

{pat lai céng COM}
procedure TCommPortDriver.ApplyCOMSettings;
var dcb: TDCB;
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begin
{khéng lam gi néu di k&t néi)
if not Connected then

exit;

{liy trang thai hién hanh}

GetCommState (FComPortID, dcb):

deb.BaudRate:= Winlé6BaudRates [FComPortBaudRate] ;
{t8c db&}

dcb.Flags:= dcb_Binary;

{cho phép mode truyén (c&m kiém tra EOF) .}

if not EnableDTROnOpen then
{edm DTR line khi davice hé&}
deb.Flags:= dcb.Flags or dcb DtrDisable;

casa FComPortHwHandshaking of {kiéu hw handshaking}
hhNONE: ; {khéng dung hardware handshaking}
hhRTSCTS:
{RTS/CTS (request-to-send/clear-to-send)-
kiéu hardware handshaking}
deb.Flags:= dcb.Flags or dcb_OutxCtsFlow or dcb Rtsflow;
end;
case FComPortSwHandshaking of {kiéu sw handshaking}
shNONE:; {khéng ding software handshaking}
shXONXOFF: {XON/XOFF handshaking}
dcb.Flags:= dcb.Flags or dcb_OutX or dcb_InX;
end;
deb  XONLim:= FComPortInBufSize div 4:
{dn dinh s& byte tdi thiéu dugc chua
trong input buffer trudc khi gui ky tw
XON (hodc dat CTS=cac))
deb . XOFFLim:= 1; {&n dinh 58 byte t&i da duge chira
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trong input buffer truwdc khi gidi ky tu

XOFF (hodc dat CTS=thidp)}
deb . ByteSize:= 5 + ord(FComPortDataBits):

{data bits 7?7}

deb.Parity:= ord(FComPortParity) ; {kiu parity}
deb . StopBits:= ord{FComPortStopbits) ;

{stop bits 7}
dch.XONChar:= #17; {XON ASCII - DCl, Ctrl-Q, ASCII 17}
dcb . XOFFChar:= #19; (XOFF ASCII - DC3, Ctrl-S, ASCII 19}

{bat mdgi}

SetCommState (dcb) ;

{lam réng buffers]

FlushBuffers {true, true);
end;
function TCommPortDriver.Connect: beoolean;
var comName: array[0..4] of char;
begin

{khéng lam gi khi da k&t ndi}

Result:= Connected;

if Result then

axit;

{md c8ng COM)

StrPCopy (comName, 'COM'};

comName [3] := chr{crd('l') + ord(FComPort)};
#0;
FComPortID:= QOpenComm{comName,

H

comName [4] :

FComPortInBufSize, FComPortOutBufSize);
Result:= Connected;
if not Result then
exit;
{pat gia tri cho COM]}
ApplyCOMSettings;
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{khdi déng timer (cho kiém tra véng)}

SetTimer (FNotifyWnd, 1, FComPortPollingbelay, nil):

end;

procedure TCommPortDriver.Disconnect;

begin

if Connected then

begin

{ding timer (cho kiém tra véng)}
KillTimer {FNotifyWnd, 1);

{gidi phéng céng COM}

CloseComm {FComPortlD) ;

{khéng k&t ndi nita}

FComPortID:= =1;

end;
end;
function TCommPortDriver.Connected
begin

{COM port IDs bdt ddu tir 0.

Thay d8i tir "FComPortID > Q"

tdi "FComPortID >= 0")}

Result:= FComPortID »= 0;

end;

: boolean;

procedura TCommPortDriver.FlushBuffers (inBuf,

outBuf: booclean):

begin

if not Connected then

exit;

{lam réng buffer di lidu té&i})
if outBuf then
FlushComm(FComPortID; 0);

if inBuf then

FlushComm {FComPortID, 1};

end;

2 KL
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{trd lzi bd dém ra 65535 byte dugc giai phéng
néu khdng k&t néi}

functicon TCommPortDriver.OutFreeSpace: word:;
var stat: TCOMSTAT:;
begin

if not Connected then

Rasult:= 65535

else

begin

GetCommError (FComPortID, stat);

Result:= FComPortOutBufSize - stat.cbOutQue;

end;
end;

{g¥i data (néu cac gbéi 4t liéu khdng
hgp 1é& cho bd dém ra thi huy)}

function TCommPortDriver.SendData (DataPtr: pointer; DataSize:
integer): integer;
var nToSend, nsent: integer;

tl: longint;
begin

{0 bytes sent}

Result:= 0;

{khéng lam gi khi chwa két néi}

if not Connected then

exit;

{thdi gian hié&n hanh}

tl:= GetTickCount:

{13p cho t&i khi tat cd di¥r liédu
da phat hét hodc xuidt hién timeout}
while DataSize > 0 do
begin

{ldy viang tu do cua bé dém ra}

IUoRIT e



Chuong 6. LAP TRINH DIEU KHIEN HE TRUYEN TIN MODEM 323

nTeSend:= OQutFreeSpace;
{néu bd dém ra coén vung réng. ..}
if nToSend > 0 then
begin
{khdng gi thém)
if nToSend > DataSize then
nToSend:= DataSize;
{Phat}
nsent:= WriteComm(FComPortID, DataPtr, nToSend);
{cdp nh&t s8 luong byte di phat di)
Result:= Result + abs(nsent);
{giam s8 byte phat}
DataSize:= DataSize - abs{nsent);
{ldy thdi gian hi&n hanh}
tl:= GetTickCount;
{Ti€p tuc. kiém tra thdi gian cén khéng? (khdng
dimg phat néu FOutputTimeout & mic thip thap) )
continue;
end;
{b6 dém ddy. Néu chd qué 1lau thi thoat ra)
if (GetTickCount-tl)} > FOutputTimecout then
begin
Result:= -Rasult;
exit;
end;
end;
end;
{phat ky tw pascal}
function TCommPortDriver.SendString{s: string): boolean:
var len: integer:
begin
len:= length{s);
Result:= SendData{pchar(@s{l1]), len) = len:
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end;
function TCommPortDriver.SendZString(s: pchar): boolaan;

var len: integer;

begin

len:= strlen(s);

Result:= SendData(s, len) = len;
end;

{dit DTR line=cac {onQff=TRUE) hay thdp (onOff=FALSE).
khéng duge dung HW handshaking.}
procedure TCommPortDriver.ToggleDTR{cnOff: boolean);
const funcs: array([boolean] of integer = (CLRDTR,SETDTR);
begin
if Connected then
EscapeCommFunction (FComPortID, funcs[onOff]}:
end;
{dit RTS line =cac¢ (onOff=TRUE)} hay(onQff=FALSE}.
kxhéng dugc dung HW handshaking.}
procedure TCommPortDriver.ToggleRYS {nnCff: hoglean);
const funcs: array[boolean] of integer = (CLRRTS,SETRTS);
begin
if Connected then
EscapeCommFunction {FComPortID, funcs[onOff]}:

end;

{thid tuc polling cho céng COM}
procedure TCommPortDriver,Timerﬂnd?roc{var msg: TMessage) ;
var nRead: longint;
begin
if (msg.Msg = WM_TIMER) and Connected then
begin
{doc Xh&i FComPortInBufSize bytes. nRead dé nhin s8 lugng
thuc}
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nRead:= ReadComm (FComPortID, FTempInBuffer,
FComPortInBufSize) ;

{néu di liéuv sai thi goi quan tri}

if abs (nRead}>0 then

if Assigned{FComPortRaceiveData) then
FComPortReceiveData (Self, FTempInBuffer, abs{nRead));
end;
end;
procedure Register:
begin .

{ghi lai component nay va chi rd treng lép 'System’
cua hé thdng)

RegistarComponents (' System', [TCommPovrtDriver)):
end;

end.

2 Obiect Inspector_ =1 ] -- Object Insrlectd R

C Portbriverl: TCommPortDiver |+
{ litind i | | [CommPoﬂDﬁveﬂ:TCommPoﬂDnmev¥

ComPort pnCOM2
ComPartD ataBits dbeBITS | OnReceiveData >
ComPortHwH andshaking hhNONE
ComPortinBulSize 2048
ComPortOutBufSize 2048
ComPortParity ptHOMNE
CaormPortPolingD elay i
ComPanSpeed br3E00
ComPertStapBits sb1BITS
ComPort$wH andshaking shNOME
EnableDTROnOpen Tiue

| Name
Cutput Timeout 4000
Tag 0

“\Propeitiss AEvents /
%. Object Inspector

Hinh 6.8. Thudc tinh cua component
TCommPortDriver

{EommF’mtD river}: TCommPartDiver I'

Dé cai dat Driver nay phai vao Menu OPTION réi vao Menu con
INSTALL COMPONENTS va theo céac trinh ty cac huéng dan dé cai
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component TCommPortDriver vao 16p SYSTEM ciia hé théng. Sau khi
cai dat xong, mét biéu tuong R8232 56 ¢6 maét trong 16p nay va khi viét
chudng trinh didu khién sé 14y né vao nhu 18y cdc component khac.
Thugc tinh cta TCommPortDriver dude thé hién nhu hinh 6,8.

6.3.2. Xay dung chuong trinh diéu khién MODEM

Béay gi6 chung ta xdy dung chudng trinh diéu khién modem eciing
dudi dang mdt unit - unit MainFrm. Trong chuong trinh nay s dung
chugng trinh diéu khién driver TCommPortDriver 1a Unit COMdrv18
nén trong mue USES phai ghép théem COMdrv16 vao.
unit MainFrm;
interface
uses

WinTypes, WinProcs, Messages, SysUtils, Classes, Graphics,
Contrels, Forms, Dialogs, ExtCtrls, StdCtrls, ComDrvlé,
Buttons, Menus;

type {khai bao kiéu}

TMainForm = class (TForm) {TMainForm la mdt lé&p cia TFerm}
CommPortDriver: TCommPortDriver;

TopPanel: TPanel;

TxMemo: TMemo:

ConnectBtn: TButton;

DisconnectBtn: TButton;

QuitBtn: TButton; .
ComPortRG: TRadioGroup; {t& hop nut ki&u dao mach}
BaudRateRG: TRadioGroup; {t8 hgp nut kiéu didoc mach)
DataBitsRG: TRadioGroup; '
ParityRG: TRadioGroup;

HandshakingRG: TRadioGroup;{t3 hgp nut kiéu dao mach}
RxMemo: TMemo

Panel2: TPanel;

Panel3: TPanel;

StatusBar: TPanel;
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ClrRxBtn: TSpeedButton;

ClrTxBtn: TSpeedButton;

SetDTRBtn: TSpeedButton;

ClearDTRBtn: TSpeadButton;

SetRTSBtn: TSpeedButton;

SpeedButton2: TSpeedButton;

{bdt ddu cac trinh phuong thirc cida TMainForm}

procedure QuitBtnClick{Sender: TObject):

procedure TxMemoXeyPress (Sender: TObject: var Ke  Char):

procedure CommPortDriverReceivaData
(Sender: TObject; DataPtr: Pointer; DataSize: Integer);
procedure ConnectBtnClick {Sender: TObject) :

procedure DisconnectBtnClick (Sender: TObject);

procedure BaudRateRGClick (Sender: TObject) ;

r. . :dure DataBitsRGClick(Sender: TObject):;
prezadure ParityRGClick (Sender: TObject) ;
procedure HandshakingRGClick (Sender: TObject);
procedure ComPortRGClick (Sender: TObject):
procedure CIlrRxBtnClick(Sender: TObject);
procedure ClrTxBtnClick (Sender: TObject);
procedure SetDTRBtnClick (Sender: TObject);
procadure ClearDTRBtnClick (Sender: TObject);
procedure SetRTSBtnClick (Sender. Timject);
procedure SpeedButtenZClick{Sende:r . Tibiect):
procedure THotlClick {Sender: TChisuz;
private {thd tuc riéng}
procedure ApplyCommSettings;
public
end;

var
MainForm: TMainForm;

{MainForm la bién ki&u TMainForm}

implementatien
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{$R * DFM}
{Chi ra tén file nguén cin ghép vido ing dung hay vaoc thu
vién}
procedure TMainForm.QuitBtnClick{Sender: TObject};
{Thd tuc di3t phim thoit}
begin
Closea;
end;
procedure TMainForm.TxMemoKeyPrass (Sender:
TObject; var Key: Char} .
{Thi tuc phat data khi c¢é phim dwgc &n}
var s: string;
begin
if CommPortDriver,.Connected then
{néu di k&t ndi thi phat data khi cé phim duge &n}
case Key of
#13: if TxMemo.Lines.Count>( then {CR bd dém)
begin
5:= TxMemo.Lines[TxMemo.Lines.Count-1];
CommPortDriver.SendData{pchar(fs(l]), length(s)};:
CommPortDriver.SendData (@Key, 1}
end
else CommPortDriver.SendData (GKay, 1}
end;
end;
procedure TMainForm.CommPortDriverReceiveData {Sendex:
TCbject:
DataPtr: Pointer; DataSize: Integer);
var p: pchar;
s: string;
begin
if RxMemo.Lines.Count > 0 then

s: = RxMemo.Lines[RxMemc.Lines.Count-1]



Chirong 6. LAP TRINH BIEU KHIEN HE TRUYEN TIN MODEM 329

alse

s::!‘;

=3 DataPtr;

while DataSize > 0 do

begin

case p* of

#10:; {vé ddu doéng LF}

#13: {xudng dong CR}

bagin

if RxMemo.Linas . Count <> 0 then
RxMemo . Lines [RxMemo.Lines.Count-1]:= s
alse

RxMemo . Lines.Add (s} ;
RxMemo . Lines . Add('') ;

s:= "'y

end;

#8: {14 phim Backspace}
delete(s, length{s}, 1}

else {ky tw bit ky)

s: = 8 + p*;

aend;

dec (DataSize);

ine(p);

and;

if (s<>''} then

if RxMemo.Lines.Count > 0 then
'RxMemo.Lines[RxMemo.Lines.Count—l]: = s
else

RxMemo . Lines . Add(s) ;
end;
procedure TMainForm.ConnectBtnClick {Sender: TObject):
begin

{Pat lai}
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ApplyCommSettings;

{két ndéi}

if CommPortDriver.Connect ihan
begin _
ConnectBtn.Enabled:= false; {cam &n nut ConnectBtn do di
ndi} |
DisconnectBtn.Enabled:= true; {cho phép &n nut DisconnectBtn

dé sdn sang huy k&t nédi}

TxMemo . SetFocus;

StatusBar.Caption:= 'Connected’;

end

else {Léi '}

StatusBar.Caption:= 'Error: could not connect,.

Check COM port settings and try again.';
end;
procedure TMainForm.DisconnectBtnClick (Sender: TObject):
begin
StatusBar.Caption:= 'Disccnnected’;
CommPeortDriver.Disconnect;
DisconnectBtn.Enabled:= false;
ConnectBtn.Enabled:= true;
end;
procedure TMainForm.BaudRateRGClick (Sender: TCbject);
begin
CommPortDriver.ComPortSpeed:=
TComPortBaudRate {(BaudRateRG. ItemIndex) ;
end;
procedure TMainForm.DataBitsRGClick{Sender: TObject);
begin
CommPortDriver .ComPortDataBits:=
TComPortDataBits (DataBitsRG.ItemIndex) ;
end;

procedure TMainForm.ParityRGClick {Sender: TObject);
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bagin

CommPortDriver.ComPortParity:= TComPortParity

{ParityRG.ItemIndex) ;

end;

procedure TMainForm.HandshakingRGClick {Sender: TObject);

begin

case HandshakingRG.ItemIndex of
0: {khdng}

begin

CommPortDriver.ComPortHwHandshaking:

CommPortDriver . ComPortSwHandshaking:

end;
1: {la RTS/CTS}
begin

CommPortDriver ComPortEwHandshaking:

CommPortDriver.ComPortSwHandshaking:

end;
2: {la XON/XOFF}
begin

CommPortDriver.ComPortHwHandshaking:

CommPortDriver.ComPortSwHandshaking:

end:
3: {la RTS/CTS + XON/XOFF}
begin

CommPortDriver.ComPortHwHandshaking:

CommPortPriver.ComPortSwHandshaking:

end;
end;

end”

procedure TMainForm.ComPortRGClick {Sender: TObject);

begin
{Pat lai}

aend ;

procedure TMainForm.ApplyCommSettings;

var wasConnected: boolean:

hhNone;

shNone;

hhRTSCTS;

shNone;

hhNone;
shXONXOFF;

hhRTSCTS;
shXONXOFF;
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begin

wasConnected:= CommPortDriver,Connected;

{néu lién lac di k&t ndi thi....}

if wasConnected then

DisceonnaectBtnClick(nil) ;

CommPortDriver.ComPort:=
TComPortNumber (ord (ComPortRG. ItemIndex) ) ;

BaudRateRGClick{nil) ;

DataBitsRGClick {nil) ;

ParityRGClick (nil);

HandshakingRGClick (nil) ;

{R&€t ndi lién lac lai}

if wasConnected then

ConnectBtnClicki{nil) ;
end;
proceaedure TMainForm.ClrRxBtnClick (Sender: TObject);
begin

RxMemo .Lines.Clear;
end;
procedure TMainForm,ClrTxBtnClick(Sender: TObject);
begin

TxMemo .Lines.Clear;
end;
procedura TMainForm.SetDTREtnClick (Sendar: TObject);
begin

CommPortDriver.ToggleDTR (true) ;

end;
procedure TMainForm.ClearDTRBtnClick (Sender: TObject):
begin

CommPortDriver.ToggleDTR (false); {chuyén déi trang thai DTR}
end;
pProcedure TMainForm.SetRTSBtnClick (Sander: TObject)
begin

CommPortDriver.ToggleRTS (true} ; {chuyén déi trang thai RTS)}

end;
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procedure TMainForm.SpeedButton2Click (Sender: TObject) ;
begin

CommPortDriver.ToggleRTS (false); {chuyén d8i trang thai RTS)}
end; '
procedure TMainForm.THotlClick (Sender: TObject);
begin

close;
end;
END.
Khi chuong trinh nay chay, mot clta s6 giao dién dude md ra (hinh

6.9). Cac Menu chiic niang cd ban dugc thé hién trén thanh dung cu:
connecting, connected, number, disconnect, quit, seting nam trén thanh

dung cu phia trén. Cla s6 con phia trén 1a clta s6 thu tin, clia s6 con
phia duéi 1a ctia phat tin. Mdi khi tdc dong vao mot nit thi tha tuc
tuong ng véi chlc ning ctaa tén nat dé sé duge kich hoat va di vao thao
tac.

® Dicu khien ngat cong COM cho PC (T CommPortDrrver )

COMPot | Baud rate Databits ~ Parity Handshak

§ " COM1 C1N0 C2400 19200 [ C5 Grone | @ none |

| Goowz | cxo Cawo Cwon | O Qo | carse

 CCOM3 | CB00 @900 5700 €7 Cmak || C XONX

Quit | CCOM4 | C1200 € 14400 C 115200 G 8 € space | C RTS/C|

RAeceive CLEAR L

-

Transmit | CLEAR |  SETDTR | CLEARDTR | SETRTS | CLEARATS | "oy

5 |
Disconnected -

Hinh 6.9. Clra s& thu phat tin qua modem.



CHUONG 7
LAP TRINH NETBIOS

7.1. NGUYEN TAC LAM VIEC CUA NETBIOS

Netbios 1a chuong trinh cd sd nham cung cdp cac dich vu Network
dé x4y dung cac chuong trinh cac tng dung chay trén hé diéu hanh don
nhiém va hé diéu hanh da nhiém. NETBIOS cung cap céc dich vu gitia
chuong trinh tng dung va phén cting cia LAN tuong tu nhu 10.SYS va
BIOS cung cép cac dich vu gitia cac (ing dung chuong trinh va cac phan
cling cua thiét bi ngoai vi. Vi tri chia né trong méi quan hé giiia cac phan

mém mang dudgc chi ra trén hinh 7.1.

Network commands
NETWORK PROG. NETWORK PROG.
(USER) > UTILITIES
DEVICE / FILE I
APPLICATIONS ACCESS REQUEST REDIRECTOR
PROG. (USER) xi SHELL

|

v v

[ BIOS I [ 10.svsl

I ! NETWORK
L HARD WARE I L ADAPTER I ADAPTER

Hinh 7.1. M&i quan hé NETBIOS vdl cac phan mém mang
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Trong hinh 7.1 Redirector 12 mét phan mén dam bao chuyén huéng

d6i véi yéu cdu caa chuong trinh st dung phan mém hé théng PC. Trong
chuén OSI NETBIOS nim giita mtc 5 va mic 6 (hinh 7.2).

PC1

APPLICATION

PC2

I

PRESENTATION ]

Y

APPLICATION J

!

-

!

PRESENTATION I

|

L_ NETBIOS l
!

Y

NETBIOS I

SESSION

SESSION I

TRASNPORT I

3
e

}

!

h 4

TRASNPORT I
.

NETWORK I

NETWORK I

DATALINK I

A DATALINK I

i PHISCAL MEDIA I .

Hinh 7.2. Vj tri cia NETBIOS trong chuin OSI
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Trén hinh 7.2 chiing ta thay qua trinh truyén din thong tin tit mt
{ng dung nay dén mot tng dung khéc XAy ra nhu thé nio trong mé hinh
OSI. M&i 16p trong PC can gifi trye tiép cac théng tin dén cac 16p 1ién ké
vOi né (dang truyén tin nay goi 1a truyén tin lién ké (adjacent layre),
mat khac mdi 18p trong méi may c6 thé gii mét cach gian tiép khi théng
bao ciia minh cho 18p ngang héng v4i minh & may kia, dang nay goi la
truyén ngang hang (peer layer).

Trong cac IBM PC NETWORK ADAPTER CARD, cac giac thice
(PROTOCOL) tit mitec 1 dén mic 5 3 dude cal dat nhu 1a mét chuong
trinh co s6 nghia 13 moi thil tuc t¥ mitc 1 dén miic 5 di duge cii san.
NETBIOS ciing dugde st dung trong [BM TOKENRING NETWORK,
nhung TOKENRING NETWORD CARD chi chita cac protecol mic 1 va
2 tif mic 3 d&n mie 5 duge thuc hién nhd phin mém.

Trong k¥ thuat xu ly thong tin cia LAN, NETBIOS c6 chitc ning
truy nhép tdi cac chudng trinh tng dung.

Ldp session SMP NMP ubDpP DMP

\__/ \_/
s VS
RSP [iT

N

AN
AN

Lép Link OTHER LINK BROAD BAND

S

Lép Net Work

Hinh 7.3. Cac giao thirc cuc bo NET/PC
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SMP SESSIOGN Ma a0 00 EEETR ey 551;’1{ e {’g‘L‘-.?:-\Ili i_;'i
phidn trye
NMEP: NAM sac-iaOeldie s e T 000l (e ande vuan U
tén) '

UDP:  USER DATAGRAM PROTOCOL (giao thie chuong trinh
Ung dung)

DMP:  DIAGNOSTIC PROTOCOL{giao thite du doan)

RSP:  RELIABLE STREAM PROTOCOL (giao thic luéng tin ¢ay)

DTP:  DATAGRAM TRANSPORT PROTOCOL {(giao thiic truyén

di 1iéu)

LAP:  LINK ACCESS PROTOCOL (giao thie truy cap ghép noi)

M@t trong cac khia canh chua tuong thich cua NETBIOS 14 quan hé
cua né véi mic phan mén Gng dung trong cic mang NET WORK ma
khéng phai ctia hing IBM. Hién nay nhiéu mang dé cap dén van dé
uong thich cia NETBIOS " NETBIOS COMPATIBILITY" nhung ¥
nghia cia né la gi va tac ddng cua né dén sy hoat dong clla mang nhu
thé& nao? N6 c6 thuc sy cdn thidt khong? Tré 16i vin dé nay sé rét co ¥
nghia d61 véi nhing ngudl quan Iy mang vi ho s& phai thyc hién nhiém
vu chon phan mém mang t8i vu.

Dé trd 181 cAu hdi nay thi cAn xem xét 1 ngoai chie nang goi ham
thi NETBIOS con chitc ning nao khac. Déi véi IBM PC NETWORK,
NETBIOS bao gém phan chudng trinh ¢o sd dang cii dat sén, va ngudi
ta quan niém né nhu 1a LOCAL NET PC PROTOCOL, diéu nay duge
minh hoa & hinh 7.3. Hinh 7.3 mé t4 céc 1dp ti1 1 dén 5 da duge thue hién
nhg card mang (dé1 v6i IBM PC NETWORK ADAPTER - CARD), riéng
vGi 1IBM TOKEN RING NETWORK., 16p 1 va 1dp 2 ¢6 khac hon, ¢on céac
18p con lai hoan toan tudng dudng.

Da s6 ngudi sit dung dung NETBIOS dé thuc hién cac 1énh nao d6
duge hé tr¢g bang NETBIOS PC NETWORK. Dang chudng trinh ung
dung khéc 12 ¢6 thé truy xudt dén cic dich vu do NETBLOS hé trg qua 1

hodc 2 1énh goi 1 hop ngt. Mét 1¢nh gol la ngat mém 5Ch, goi dia chi

22K
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truc ti€p ciia IBM PC ADAPTER CARD:; lénh con lai la ngit mém 2Ah,
lénh nay kliéng phu thude vao IBM PC ADAPTER CARD hién thoi. Mot
chuong trinh mé phong NETBIOS, ching ta thdy rat rd trong cidc mang
khong phai cta IBM, c6 thé hd trg cac ing dung phin mém giéng nhu
céce dich vu cua NETBIOS. Néu chuong trinh {ing dung dugc viét va s
dung ngit 2Ah, chuong trinh mé phéng sé bdo dam tiéu chuén xi ly
tudn ty, chuong trinh fing dung cung cap cac yéu t& dit liéu can thiét,
cac yéu td nay dude cai dat vao trong NCB (NETWORK CONTROL
BLOCK). Khi 1énh goi ngit 2AH duge thuc hién, bd mod phong sé xi 1y
cac doi hoi xt 1y cia LAN.

Network Contol Block

Dir liéu qua dudng ——»

truyén dén mang

Goi ham qua Netbios
l b&ng ham 2Ah

Giao dién ciia NETBIOS I

Giao thirc truyén tin

Physical Media

| Network adapter l

v

Hinh 7.4 Mé ta cac tac dong cua NETBIOS

Thuén lgi ctia chuong trinh nay 1a ngudi lap trinh tng dung c6 thé
stt dung NCB tiéu chuén dé cai dat LAN nhu mét thiét bi vao ra. Pé lam
viée d6, NETBIOS t8 chiic dat tén cho cac may tram WORK STATION
ho#c may chu FILE SERVER c6 trong mang. Tén duge gan mot cach
logic dén mot dé1 tugng duge kich hoat. Vi du cac thu muc dung chung
¢6 cac tén cia minh, cac may in dude két néi cling 6 tén... M6i WORK

22-KTLT o
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STATION hoac FILE SERVER ¢6 tén riéng cta minh. IBM D
NETWORK ADAPTER CARD c6 thé gan 16 tén cho mot thiét bi, mot
trong s 16 tén nay hd trg cho chinh thiét bi.

Vai tro cua NETBIOS dé1 v6i mang IBM va khong IBM dugde mé ta
trén hinh 7.5. '

IBM PC Network Cdc Network khdc

‘ APPLICATION J | APPLICATION I

intrrupt intrrupt
5Ch
NETWORK NETWORK
OPERATING OPERATING
SYSTEM SYSTEM
NETBIOS I NETBIOS I
LOCAL NET/PC NETBIOS

PROTOCOL communication

Emulation

NETWORK NETWORK
ADAPTER ADAPTER

Hinh 7.5. Vai tré cia NETBIOS trong mang LAN

7.2. CACHO TRQ CUA NETBIOS

NETBIOS cung cap 4 hd trg cd ban nhu sau:
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- NETBIOS name support.

- NETBIOS datagram support.
- NETBIOS session support.

- NETBIOS general support.

7.2.1. NETBIOS name support

Mot kha nang ma NETBIOS LAN ding dé phéan bist cac adapter
khac trén mang dit tén mang (Network names). N6 cho phép cac ung
dung mang giti cac thong diép (messages) ciia ching dén adapter
dichean thiét va x4c dinh adapter nguén cla message.

Mai network name cé 16 ky tu (c6 phéan bigt chit in va chit thuding).
IBM danh riéng gia tri tit 00h d&n 1Fh cho ky ty thit 16. Nhut vay ta ¢6
15 ky tu cho IBMPC LAN name.

Chi s8 tén (number of name) cho mét adapter ¢6 thé duge st dune
vdi 5§ lugng 16n. Trude khi moét adapter st dung mét tén nao dé. tén d6
phéi duge dang ky va tén dé duge stt dung trong mang LAN hién hinh.
NETBIOS dang ky tén theo 2 loai: Add Name va Add Group Name.
Group Name thudng duge st dung dé gii mesages dii: mét nhom cae
may tram (workstaitions) con Add Name thuong dinge =i dung dé g
mesages dén mdt may tram.

Néu mét dang ky tén khéng thanh cong thi mér théng bao s8 duge
bao cho tng dung cha may tram (workstation) mat ma 181 (error retwrn
code). Trong trudng hgp khéng co 161, NETBIOS dat tén vao NETBIOS
name table. Sau d6 sé bao cho Gng dung cua LAN biét la viée dang ky
tén thanh cdng vdi mét gié tri mot byte.

Byte khong ddu nay duge goi 1a NetBIOS name number, Name
number nay 14 mét chi 6, duge st dung trong cic lénh cua NetBIOS
dung dé lidn hé véi name cia né. NetBIOS gan gia tri cho name numher
tdng dan, module 255 va quay vong. Gia tri 00 va 255 khéng dudge gin.

NetBIOS name table la mét bang tam thoi ¢ trong RAM va né ducic
tao lai méi khi hé théng khdi déng hay khdi déng adapter. Néu mat
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Nethi0S module cung cfp nhi€u hon mdt LAN adapter trong mdt may
trar worssintion, méi adapter ¢6 mft NetBIOS name table dée lap

Nl

7.2.2. Datagram va session support

Khi mdt adapter duge phép hoat d@ong trong mft mang, cac chucng
trinh Ung dung trong mdt may tram workstion c6 thé si dung NetBIOS
dé két ndi véi cac ing dung khac trong cing mét workstation hay trén
cac workstation khac. Céac dng dung cé thé su dung datagram hay

SESS101.

e Datagram support

Datagram 14 mét théng béo ngdn ¢é kich thude thay déi tuy theo
NetBIOS. NG khong dam bao 1a cac théng bao c6 dén noi an toan khong
vi khdng €6 mét xde nhin nao dude cung c&p bdi NetBIOS, Trang thai
cun may nhan ed thé la:

- Kh(‘)ng\ hoat dong.
- Ngudn bi tat.
- Khong sin sang chd mot datagram nao.

M6t datagram ¢6 thé khéng bao gig duge nhan bdi bat ky mot
worrkstation nio. Két ndi datagram 1a két ndi kiéu" giti va mai", Thuan
loi cila két ndi datagram 14 né it ton tai nguyén hon két néi session.

"6 hnai kidu két nédi datagram: "broadcast datagram" va "plain
datazram”. Trong c& hal trudng hgp, 1énh NetBIOS truyén datagram
dév tham chidu dén number name NetBIOS cuc bd. Plain datagram
duteie trayén dén cée group names, va broadeast datagram c6 dd an toian
dtt Héw vie thip vi nd c6 thé bi can trd boi mét tac ddng rat nhd.

Broadeast datagram khéng phén biét cac datagram duge truyén véi
lénh NetBIOS send Broadeast datagram. Bat ky mét adapter nao, ké ca
adapter truvén tin. déu c6 thé nhan datagram néu trude dé léenh
NetBIOSNetBLOS Receive Broadeast datagram dude phat di. Nén tranh
iruyén Broadeast datagram, bdi vi hai Ung dung trong cing moét
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workstation c6 thé d& dang nhan Broadcast datagram cua tng dung
khac.

Plain datagram thi phan biét cac datagram dugc truyén vdi 1énh
NetBIOS send datagram. Khong nhu lénh NetBIOS send Broadcast
datagram, céc tng dung dic td NetBIOS name nhan trong 1énh
NetBIOS send datagram.

Né&u mdt itng dung dac ta name number 14 Ffh, ing dung nay ¢6 Ithéo
nhan mot datagram clia bit ky name trong NetBIOS name table. Diéu
nay dude goi 14 Receive any-datagram.

« Session support

NETBIOS session support tao su két ndi dé truyén dit 1iéu hai chiéu
gitia hai (tng dung trong mgt thoi gian da,

Khat tao session:

Cac sessionduge tao khi mét ting dung phat hién NetBIOS Listen
tham chidu dén mdt tén trong NetBIOS name table cua né. Cac trinh
ing dung cb thé s dung mbt tén c6 trong NetBIOS name table hay la
thém tén vao trong bang d6. Trinh ting dung thit hai phat hién NetBIOS
Call v6i tén tham chiéu Ia tén ma ng dung thit nhit dang dgi. Néu phi
hop thi hai 1énh Listen va Call thuc hién thanh céng, session da duge
khai tao.

MB@i ting dung s& nhan thong bao session da thiét lap bang mét gid
tri mot byte khong dau duge goi 1a NetBIOS Local Session Number
(LSN) dé adapter lién hé véi session. NetBIOS gan gia tri LSN tang
dan, Module 255 quay vong. gia tri 00 va 255 khéng bao gid dudc gdn vi
dé 14 can trén va duéi.

Ddc tinh cua lénh Recetve:

Sau khi thiét 1ap session, hai bén c¢6 thé phat lénh NetBIOS Send
va Receive dé truvén di liéu. Néu mét tén cho trude dude ding dé tao
nhidu session, Ung dung cé thé phat hién NetBIOS Receive-Any-for-a-
Specfied-name (Receive-Any) dé nhan dit lidu chia bt ky session da lién
hé véi tén dude dic ta. Mot dng dung c6 thé phat hién NetBIOS Receive-
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Any-for-Any-Name (Receive-Any-Any) d& nhan dit liéu ctia bit ky
session hién hanh.

Thit tit vu tién nhu sau:

1. Receive
2. Recelve - Any-For-a-Specified- Name
3. Receive - Any-For - Any - Name

Bdc tinh cua lénh gizi:

Céc Ung dung phat hién NetBIOS Send dé truyén du .ipu dén ehic
ung dung khéac. Lénh Send cho phép cice ng dung glti cac thong bac o6
kich thude tir 0 byte dce 64 K trir 1 byte dit iéu, Cée dit hiéu phai lién
tuc trong bd nhd. tng dung ¢ thé phat 1énh NetBIOS Chain Send cho
plety A7 0i¢L 3 trong 2 Buffer nam 6 2 vang luu trid khae nhau.

+aeni Chaln Send, dd 1i¢u d trong méi buffer phai dude bd L 1én
tiv . rong bd nhd con gitta hai buffer nay khéng duge bs tri lién tuc. Hon
nda, ot khol dit 1iéu cé kich thude 0 byte dén 64 K trit mét byte. Nhu
vay, cho phép 128K trit 2 bytes dii liéu cé thé duge truyén vdi lénh
Chain Send.

Luu y vé lénh Send va Receive;

Chu y dau tién 1a 6 1énh NetBIOS Chain Send, nhung khéng cé
lénh NetBIOS Chain Receive. NetBIOS cho phép cac ing dung nhan
modt phan cla cua lugng tin va phat oié NetBIOS Receive dé nh&n
phan con lai. Diéu nay duing cho cic thong b#o bt ngudn tit ca hai 1énh
Send va Chain Send. Nguge lai, mét 1énh don NetBIOS Receive thudng
thudng nhan cac théng bio duge truyén véi lénh Chain Send néu théng
bao khéng qua lén. Trong bt ky su kién nao, (ing dung nhi . khéng thé
biét duge théng béo duge truyén véi 1énh Send hay Chain Send. trit khi
né c6 kich thude vugt qua 64K trid mét byte. Bai vi trong 1énh Chain
Send, dit liéu khai dau trong 2 buffer riéng biét va ludn Iudn dén khidng
lién mét khai va khong c6 mét su hién thi ndo vé ranh gidi ctia cic butior

ngudn.
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Céc onr dunyr nhan 7p whan ua thong bio va khéng duge @
cham qua lau dé nhan toan bo théing bao. N6t rd hon, khi mdt session
dudc thiét 1ap, méi bén c¢an dic ta thol han time-out cho 1énh Send va
Receive. N&u vide gui vugt qua ngudng gid han trude khi théng bao duge
nhéan hean tat, 1énh g 5@ bi time-out va session bi két thic bdi adapter
otil. Trong trudng hop nay, ca hai bén sé duge théng bao vé hau qua cia
viée gui khong thanh ¢dng niy.

e Chdm dint binh thuong Session

Session duge ch&m dut bdi mot hay ca hal bén phat 1énh NetBIOS
Hang Up va chi ré s6 LS8N cua session duge chdm dut, Ung dung khac
duge thong bao vé session cham dit khi nd phat 1énh session dén sau.
Mét ing dung ¢6 thé phéat 1énh NetBIOS Session dé bidt trang thai clia

mét session, dang hién hanh hay da bi hay bo.

7.2.3. General suppport

Lénh NetBIOS General cung o&p cac hé trg NetBIOS sau:
- Reset
- Adapter Status.
- Cancel hay Unlink.
- IYind Name.

- Trace.

s Lénh RESET

Lénh RESET dua adapter vé trang thai khdi tao. Cham dit tit ca
session va x6a tAt ca cac tén trong NetBIOS name table ngoa tri
Permanent Node name. Lénh Reset sé déc 14 s6 lugng té1 da cho phép
cac 1énh clia NetBIOS gin vao ciing mdt thoi diém, va s8 lugng t6i da

cAc session hién hanh ¢6 trong adapter.

o Lénh ADAPTER STATUS

Lénh Adapter cho phép ta hiét duge cde thong tin vé trang thai ctia
adapter ciing nhu x4c dinh nhiing 161 cia LAN va NetBIOS name table.
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e Lénh CANCEL va UNLINK

Lénh NetBIOS Cancel cho phép cac ting dung hiy bod cac 1énh chua
duge hoan tat. Lénh NetBIOS Unlink cho phép PC NetBIOS LAN
Adapter khéng néi két niia.

o Lénh FIND NAME

Lénh NetBIOS Find Name sé xac dinh cac adapter ¢6 cac symbolic
name dugc dic ta trong lénh NetBIOS Find Name.

e Lénh TRACE

Lénh Trace thuc hién titng bude tit ca cac 1énh da duge dua ra cho
giao dién NetBIOS. Diéu nay gitip cho viéc phén tich cac chuong trinh.

7.2.4. Phat cac Iénh cia NetBIOS

Cac tng dung phat lénh NetBIOS cin c6 mét ving dém 64 bytes
trong bd nhd. Trinh tng dung st dung vang nay dé xay dung NetBIOS
Control Block (NCB). Sau-khi hoan thanh viéc dién cac Field cia NCB
thi c6 thé phat 1énh NetBIOS.

Sau khi dién day du vao NCB, ng dung st dung cdp register
ES:BX dé chi vao vi tri cia NCB, va phat yéu cu qua ngit 5Ch.

7.3. NETWORK CONTROL BLOCK (NCB).

7.3.1. Cau triic cua NCB

Cac ting dung truy xudt cac hd trg NetBIOS can sit dung NetBIOS
Control Block. NCB ¢6 64 bytes, vdi 13 fields va 14 bytes danh du tra.
Cac field*ctia NCB duge mo ta trong bang 7.1.

Trong ngdn ngit ASSEMBLER, NCB duge mé ta nhu sau:
NCB STRUC |

Ncb_Command db 00h

Ncb_RetCod db 00h

Necb_Lsn db 00h
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Neb Num
Ncb_BuferOff
Ncb_BuferSeg
Neb_Length
Ncb_CallName
Ncbh_Name
Ncb_Rto
Neb_Sto
Ncb_PostOff
Neb_PostSeg
Neb_Lan Num
Neb_Cmd_Cplt
Necb_Reserved

Ab (0h

dw 0000h
dw 0000h
dw 0000h
db 16 dup(Q)
db 16 dup(0)
db 00h

db 00h

dw 0000h
dw 0000h
db 00h

db 00h

db 14 dup(0)

NCB Ends
Bang 7.1. Cac trudng (Fields) cha NCB.

Offset Tén trudng (Field Name) D4 dai (bytes)
00h Command 1
01h Return Code 1
02h Local Sessicn Number 1
03h Name Number 1
04h Buffer Address 4
08h Buffer Length 2
0Ah Calt Name 16
1Ah Name (local) 16
2Ah Receive Time out 1
2Bh Send Tim,e out 1
2Ch Post Routine Address 4
30h LANA Number K
31h Comand Complete Flag 1
32h Resetved Field 14
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7.3.2, NCB Command

Field NecbCommand 12 mét byte ding dé dac td méa lénh NetBIOS.
N&u bit cao nhat cGa ma lénh 1a zero, NetBIOS chap nhan yéu cau va
trd vé ting dung khi 1énh hoan tat. N6 duge tham chiéu dén nhu la lua
chon wait (wait option). Tai mét thdi diém chi ¢6 mét 1énh véi lya chon
wait ¢6 thé duge gan vao.

Mot vai 1énh nhu Reset, Cancel, Unlink phdi ddm bao duge hoan
thanh, cac 1énh khéc chi duge thyc hién véi vai didu kién. N&u mét 1énh
khong hoan tat duge thi NetBIOS khong bao gid trd vé va may bi treo
ngay. Dé tranh tinh trang nay, cic ing dung ¢ thé dat bit cao nhal cta
mé 1énh trong field Command 1a 1 d61 v6i céc 1énh, ngoai trit Iénh Reset,
Cancel, Unlink. Diéu nay duge tham chiéu nhu 1a lya chon No-wait.
Trong trudng hgp nay, NetBIOS cung cdp mdt mé tra vé (return code)
chita trong AL (@61 v6i IBM PC) ngay sau khi 1énh duge khdéi tao. M4 tra
v& thit hai, goi 12 ma tra vé cudi cing (final return code) s& duge tra vé
khi 1anh hoan tit.

Ma tra vé th( nhit khéng phai 1& 00h thi NetBIOS khéng chép
thuan lénh va khong xu 1y.

e RETURN Code

Field return code 1a mot byte, chita gid tri cia ma tra vé& cudl cung
(final return code) khi NetBIOS hoan tat 1énh.

Néu lua chon no-wait duge st dung, ca hai field Neb command
complete va Neb return code chita final return code sau khi lénh hoan
tét:

- M3 tra vé ¢6 gia tri 00h, xAc nhan }1énh hoan tdt thanh céng.

- Ma tra vé c6 gia tri 1 d&n 254 (Feh) xac nhan 1énh chdm dat khong
thanh céng.

e Local Sesion Number

Field NCB locsl session number gdm 1 byte, chita chi s6 session cuc
b lién hé véi 1lénh NetBIOS. Né duge gan bang mdt gia tri tdng dan véi
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modulo 255 va quay vong. Luu ¥ 13 gia tri 00 va 255 khéng bao gid duge

gan.

s Name number

Field Neb Name Number gdm mét byte, chta name number trong
NetBIOS name table lién hé véi 1énh. NetBIOS gan gid tri cho name
number téng dan, modulo 255, quay vong. Gia trii 00 va 255 khéng bao
gid duge gan. Name number one ludn ludn dugegan cho chi =6 cua
permanent node name.

Gia tri Ffh cha Field name number dic t3 véi lanh Receive - Any va
Receive datagram dé xac dinh ring di liu c6 thé duge tidp nhan déi vai
bat ky session hién hanh hay name da duge dang ky.

* Bufer address

Field Ncb buferr address gém 4 byte, chita pointer chi dén buffer di
liéu. Trong IBMPC, dia chi ¢6 dang OFFSET: SEGMENT,

D6t véi 1énh Adapter Status va Session status, field nay chita dia
chi noi NetBIOS ¢6 thé dit théng tin tra vé. D6i véi 1énh Cancel, ficll
nay tré dén mét Neb chi dinh cho viée hity bé. D6i véi 1énh Chain Send,
Bend. Send Datagram va send Broadcast Datagram thi field nay dic ta
dia chi noi dit liéu duge chita va duge truyén d&i. D61 véi lénh Receive,
Receive - Any, Receive Datagam va Receive Broadcast Datagram. field
nay chi dinh kich thuéc cta bufer nhan di liéu.

» Buferr length

Field Neb bufer length gdm 2 byte, x4c dinh kich thude ctuia buffer
duge chi dinh trong field Ncb buffer address. D6i véi 1énh Send, Chain
Send, Send datagram va Send Broadecast Datagram, field nay chi dinh
kich thude cua buffer nhan dit lisu.

o Call (remote) name

Field Ncb call name goém 16 byte, chita remote name lién hé voi viu
cau:



Chuoag 7. LAP TRINH NETBIOS 349

D31 vdi 1énh Call, Listen va Send Datagram, field nay chita tén ing
dung mudn nél két. Tén ludn lusn 12 remote name, tuy thé, tén c6 thé la
loval name {61 véi local session. Trong trudng hap lénh Listen, ky tu
asterisk (*) g vi tri ddu tién cta field nay xac dinh rang Listen ¢6 thé
thoa man yéu cau cua lénh Call bat ky goi t6i tén duge dic ta trong field
local name. D41 véi 1énh Chain Send, field nay ding dé dic ta kich thuée
(2 bytes dau) va dja chi (4 bytes tiép theo) clia buffer thit hai.

o Local name

Field Neb (local) name gém 16 byter, chita local name lign quan vdi
véu cau. Ky ty dau tién khong duge dit 1a dau asterisk (*).

Doi véi Iénh Add Name va Add Group name, field nay chita tén ma
tmg dung yéu cau NetBIOS dang ky vao NetBIOS name table. D61 véi
Iénh Delete thi field nay chda tén ma vng dung ydu cAu x6a khoi
NetBIOSB name table. D61 vdi 1énh Call hay Listen thi field nay chia tén
localnetwork ma Ung dung nudn sit dung dé x4y dung session.

s Receive time ot

Iield Ncb receive time out gdm moét byte, duge st dung trong lénh
Call va Lasten. N6 xde dinh s8 lugng nita gidy mét ma lénh Receive cin
phai chd trude khi time out va trd vé mot 16i. Néu field nay c6 gia tri 1a
00 thi khong c6 ngudng time - out d&i véi lénh Receive.

Thoi han time out ¢6 thé khac nhau déi véi mdi session, nhung khi
df duge in dinh cho session ndo thi khong ¢6 kha ning thay d6i khi
session da dude thidt 1ap.

Khi hél han time out cta 1énh Reccive - Any hay Receive, session

khang bi kit thue.

o Send time out

Field Neb send time out gdm mot byte, duge sit dung trong lénh Call
vi Listen. N6 xac dinh s§ nita gidy ma 1énh Send c¢6 thé chd dude khi
time out va tra v€ mét ma 161. Néu 1énh Send time - out, session & két

thue. Néw: Filed nay c6 gia tri 1a 00 thi khéng ¢6 ngudng time out.
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o Post routine address

Field ncb post routine address gbm 4 bytes, chita cop trd chi dén
routine s& dude thue hién khi 18nh hoan tat, NetBIOS chi xem xét field
nav khi lénh duge dic ta lga chon no - wait.

N&u dia chi nay 14 0--0, NetBIOS khong goi Post Routine. Néu dia
chi etia Post Routine khac O thi NetBIOS sé goi Post Routine nhu la mét
ngat. NetBIOS stt dung thanh ghi AL d& luu ma trd vé. Thanh ghi CS:IP
tré d&n Post Routine va ES:BX tré dén NCB da hoan thanh. Post
Routine sé& tré vé NetBIOS bang 1énh IRET.

s Lana adapter number

Field Neb LANA number gém mot byte. xac dinh adapter sé xu 1y
1énh. '

e Command complete flag

Field Neb command complete flag gdbm mot byte duge xac dinh khi
16nh duge dic ta véi lga chon no - wait hoan (&t néu field nay c6 gia tri
1a Ffh thi 1énh chua duge hoan thanh. N&u khac, field nay chia final

command return code.

7.4. CAC LENH CUA NETBIOS

Lénh ctia NETBIOS dugc thyc hién:
Khi mét ung dung phat mét lénh dén NetBIOS, NetBIOS sé cung

cXp mot ma trad v8 cho yéu cAu cda dng dung. Thanh phan nay phy
thuge vao 1énh dac ti lua chon wait hay no - wait. Néu bit cao nhét cha
m4d 1énh 12 1 thi no - wait duge lya chon. Ngugc lai thi wait dugc chon.

N&u lénh dic ta chon wait, quyén diéu khién khong tra vé ing dung
cho d&n khi adapter hoan thanh lénh. Khi 1&nh hoan thanh, final retum
code s& duge chita trong thanh ghi AL ciing nhu trong field NCB Return
code va field NCB command Complete.

Né&u 1énh lua chon no - wait, NetBIOS dua ra tir mi tra vé. Sau khi
khdi tao NCB, quyén difu khién trd v& sau ngit yéu cdu NetBIOS véi
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mé tra vé chia trong thanh ghi AL. N&u ma tra vé khac 00h nghia 14
adapter khéng thanh céng khi thi hanh 1&nh. N¥: ma trd vé la 00h,
adapter x&p hang yéu cdu va cung cdp ma final return code khi adapter
hoan thanh lénh.

Khi ting dung kiém tra field NCB command Complete ma gia tri dé
khac Ffh thi xdc nhan 1énh hoan tat va gia tri nay 14 final return code.
Trinh tng dung khéng nén sit dung vong lap dua trén field NCB Return
Code dé cham dit vong lip. Boi vi NCB Return Code duge dat trudc
tién, sau khi hoan thanh NCB Return Code, NCB ¢6 thé dude dit trong
hang ddi xd ly bén trong NetBIOS POST. Field NCB Command
Complete khong duge dat cho dén khi NCB ra khéi hang d¢i xit 1y
POST.

o Lénh adapter status:  33h: wait - B3h: no-wait

Lénh adapter status yéu cau NetBIOS cho biét trang thai caa local
hay remote adapter.

Ncb CallName déc ta adapter. Field niy cé thé 1a Permanent node
name, group name hay unique name. Théng tin trang thai duge ta vé
trong buffer duge chi dinh trong field Neb Buffen@. Kich thude t8i thidu
cua fuffer 1a 60 bytes. Kich thudc t8i da 1a 60 nhén vdi 18 l4n t&i da &
name.

' in Qut Ma Return Code

Lénh Nch Command X 00h 03h

Nch RetCode 21h 22h 23h

Nch Lsn X 4xh

Ncb Num 50h-FEh

Ncb Buffer @ X

Nch Length X X

Ncb CallName X Final Returrn Code
Ncb Rto

Ncb Sto 00h 01h 03h 05h 06h
Ncb Post@ 7 0Bh

Neb LanaNum X 19h

Ncb CmdCplt X 21h 22h 23h

Ncb Reserve ? 4xh
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Théng bao trang thai khéng dunie day da (U6h:, o hai ly do lam xudl
hién théng baoc nay:

1. Buffer khéng d 16n dé chtia t1i6ng tin

2. Thong tin trang thai cho bdi i¢nh renwwe aiapter staas vugt qua

kich thuéc té1 da ctia datagram.

o L énh add group name: 30h:wail - Boi: no-wait

i Cul sAd Retuen Code
Ncb Command X 000 03h
Ncb RetCode X 21h 22h 23h
Ncb Lsn ! 4xh
Neb Num X Lah-FEh
Ncb Buffer @
Ncb Length
Neb CallName ; Final Returrn Code
Ncb Name X 00h 03h OFh OEQ
Ncb Rto 15k 16h 18h
Neb Sto boX 21h 22h 23h
Ncb Post@ 4 dxh
Neb LanaNum X | 501 - FER
Nch CmdCpit f
Ncb Reserve |

Lénh ADD Group name thém tén khong phai 14 unique name vao
NetBIOS name table. Adapter tra vé number name vio field Neb Num. 88

nay duge st dung trong datagram support va trong 1énh Receive - Any.

o ADD name: 30h: wait - Boh: no-wait

in Cut immediate Return Code
Nch Command X 00k 030
Neb RetCode X 210 22h 23h
Ncb Lsn : dxh
Ncb Num X 50h-FEh
Ncb Buffer @
Ncb Length |
Ncb CallName X Final Returm Code
Ncbhb Name bt 00h 03h GFh OEh
Ncb Rto ' 15h 16h 18h
Ncb Sto D Zih 22h 23h
Ncb Post@ 7 " dxh
Ncb LanaNum X 500 - FEh
Neh CmdCplt
Nch Reserve
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Lénh ADD name thém unit name vio NetBIOS name 1oh) 0
adapter. D6 12 tén ma adapter bidt va phai la duy nhat trong mane
Adapter trd vé number name trong field Neb Num. Chi =i nav thh
dung trong datagram support d6i véi 1énh Receive - Anv,

o Lénk Call: 10h: wait - 90h: no-wait

in Qut  Ma Return Code
Neb Command X 00h 03h
Neb RetCode X 21h 22n 23h
Ncb Lsn 4xh
Ncb Num X 50h-FEh
Ncb Buffer @
Ncb Length
Nch CallName Final Returrin Code
Ncb Name X 00h O3h OFh QEh
Ncb Rto 15h 16h 19h
Ncb Sto X 21h 22h 23k
Ncb Post@ ? ? 4xh
Ncb LanaNum X 50h - FEh
Neb CmdCplt
Ncb Reserve

Lénh Call md mét session véi tén ndi dén dudge dic ta trong field
Neb Call Name. Lénh nay st dung local name duge dic (A trong Neb

Name. Adapter cla tén noi dian phai e6 1énh listen gan vao. Khi 1énh

duge thanh lap.

o Lénh cancel: 35h:wait

In Qut Ma Return Code
Ncb Command X
Ncbh RetCode X
Ncb Lsn
Ncb Num X
Ncb Buffer @
Ncb Length
Ncb CallName Firal Returrmn Cude
Ncb Name X 00h 03h OFh OEH
Ncb Rto 15h 164 19k
Neh Sto X 21h 22h 23h
Neb Post@ ? ? 4xh
Neb LanaNum X 50h - FER
Nch CmdCplt
Ncb Reserve

23 KT in
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Lénh Cancel htiy b cac 1énh clia NetBIOS ciia NCB ¢6 dia chi dudge
cho bdi NCb Buffer@. Ta khoéng duge huy bo cace 1énh: Add Group Name,
Add Name, Cancel, Delete Name, Reset, Send Datagram. Send
Broadcast Datagram, Séion Status, Unlink,

» Lénh Chain send: 17h: wai-97h: no-wait

Lénh chain Send gt dit lidu trén session dude dac ta béi NCB Lesn.
Dit liéu trong 2 buffer déc lap dude chi ra bdi Ncb Buffer@ va Ncb
CallName. NetBIOS néi dit liéu cua buffer thi hai vae di liéu cua
buffer thit nhat, va giti dit liéu tap hop duge nhu 1a mét g6i tin, Moi
buffer e6 thé chia 0 - 64K trit mot byte.

in Out Ma Return Code
Ncb Command X
Ncb ReiCode X
Ncb Lsn
Neb Num X
Ncb Buffer @
Ncb Length
Ncb CaliName _ Final Returmn Code
Nch Name X 0Q0h 03h OFh OEh
Ncb Rto 15h 16h 1gh
Ncb Sto X 21h 22h 23h
Ncb Post@ ? 7 4xh
Ncb LanaNum X 50h - FEh
Ncb CmdCplt
Nch Reserve

s Lénh delete name: 31h:wait - BIh: no-wait

in Out Mé& Return Code
Ncb Command X
Necb RetCode : X
Ncb Lsn
Neb Num X
Ncb Buffer @
Nch Length
Ncb CallName Final Returrn Code
Neb Name X 00h 03h QFh OEh
Ncb Rto 15h 16h 18h
Ncb Sto X 21h 22h 23h
Nch Post@ ? ? 4xh
Necb LanaNum X 50h - FEh
Ncb CmdCplt
Nch Reserve

Lénh delete x6a tén ra khoi NetBIOS name table.

23 KL i
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e Lénh Hang up: 12h: wait - 92h: - wait

Lénh Hang Up déng session dugc dic ta trong field Neb Len. Nou
lénh Send va Chain Send dang duge gén vai session thi lénh Hang Up
dude hoan lai cho dén khi 1énh Send va Chain Send hoan tat.

n Out Ma Return Code
Nebk Command X
Ncb RetCode X
Neb Lsn
Ncb Num X
Ncb Buffer @
Neb Length
Ncb CallName Final Returr Code
Ncb Name X 00h 03h OFh OEh
Nck Rto 15h 18h 18h
Ncb Sto X 21h 22h 23h
Ncb Post@ ? ? 4xh
Ncb LanaNum X 50h - FEh
Neb CmdCplt
Ncb Reserve

e Lénh Listen: 11h: wait - $1h: no-wail,

n Out Ma Return Code
Ncb Command . X
Ncb RetCode X
Ncb Lsn
Ncb Num X
Ncb Buffer @
Ncb Length
Ncb CallName Final Returrn Code
Nch Name X GOh 03h OFh OEQ
Ncb Rto 15h 16h 158h
Ncbk Sto X 21h 22h 23h
Ncb Post@ ? ? 4xh
Ncb LanaNum X 50h - FEh
Nchb CmdCplt
Nch Reserve

Lénh Listen md mét session v6i tén duge dac ta trong field Necb

Callname. Lénh nay sit dung local name duge dac ta trong Neb Name.
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o Lénh Receive: I5h: wail - 95h: no--wait

Lénh Receive tiép nhana dit liéu tir thanh phan cha session da dudc
ddc ta va c¢6 1énh Send, Chain Send giii dd lidu d6. Néu hon mét 1énh cé
thé tiép nhéan dit liéu trén session dude chi dinh, ching dugde x 1y theo
uu tién sau:

- Receive
- Receive - Any-for-a Speciield - Name
- Receive - Any- {3- Any.
N&u buffer clia Receive khéng di 16n dé tiép nhan théng bao, théng
bao message incomplete status (06h) duge tra vé. D& ti€p nhan phan con

lai trude khi Send time out xay ra, ung dung c6 thé phat lénh. Receive
hay Receive - Any khéc.

o Lénh Receive - any: 16h: wait - 96h: no-wait

In Qut  Ma Return Code
Ncb Command X
Ncbh RetCode X
Ncbh Lsn
Ncb Num X
Nch Buffer @
Ncb Length
Ncb CaliName Final Returrn Code
Ncb Name X 0Ok 03h OFh OEh
Ncb Rta 15h 16h 1¢h
Ncb Sto X 21h 22h 23h
Ncb Post@ ? ? 4xh
Ncb LanaNum X 50h - FEh
Ncb CmdCplt
Ncb Reserve

Lénh Receive - Any £iép nhan di lidu dén tir session bat ky. Gia tri
time - out dude ddc ta trong lénh Call va Listen khéng dnh hudng trong

lénh nay.

o Lénh Receive broadcast datdgam: 23h: wait - A3h: no-wait

Lénh Receive Broadcast Datagram tiép nhan Datagram tit bat ky
datagram goi 1énh Send Broadcast Datagram. Khéng c6 time-out déi véi

lénh nay.
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in Qut Ma Return Code
Ncb Command X
Ncb RetCode X
Ncb Lsn
Ncb Num X
Ncb Bufter @
Nck Length
Ncb CallName Final Returrn Code
Ncb Name X 00h 03h OFh DEh
Ncb Rto 15h 16h 15h
Ncb Sto X 21h 22h 23h
Ncb Post@ ? 7 4xh
Ncb LanaiNum X 50h - FEh
Neb CmcCplt
Ncb Reserve

o Lénh Receive datagram: 21 h:wait - mAlLh: no-wait.

in Out Ma Return Code
Nch Command X
Ncb RetCode X
Ncb Lsn
Ncb Num X
Ncb Buffer @
Ncb Length
Ncb CallName Final Returm Code
Necb Name X 00h 03h OFh OEh
Ncb Rto 15h i5h 18h
Ncb Sto X 21h 22h 23h
Ncb Post@ ? ? 4xh
Ncb LanaNum X 50h - FEh
Necb CmdCplt
Ncb Reserve

Lénh Receive Datagram tiép nhin datagram. Lénh nay khéng tiép
nhan broadeast datagram. Khéng c6 time-out ddi véi l1énh nay.
o Lénh Reset: 32h: wait

Lénh Reset sé reset adapter duge dic ta. Né x6a NetBIOS name va

session table va huy bo bit ky sesion nio dang hién hiu cia adapter.
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in Out Ma Returrr Code

Nech Command X

Nch RetCode X

Nch Lsn

Neb Num X

Nch Buffer @

Necb Length

Ncb CallName Final Returrn Code

Ncb Name X 00h 03h OFh OEh

Necb Rto 15h 16h 19h

Ncb Sto X 21h 22h 23h

Ncb Post@ ? 7 | 4xh

Ncbh LanaNum X 50h - FEh

Ncb CmdCplt

Ncb Reserve

o Lénh send: 14h: wait - 94h: no-wait.

in Out Ma Return Code

Ncb Command X

Ncb RetCode X

Neb Lsn

Ncb Num X

Ncb Buffer @

Ncbk Length

Ncb CallName Final Returrn Code

Ncb Name X 00h 03h OFh OEh

Ncb Rto 15h 16h 19h

Ncb Sto X 21h 22h 23h

Ncb Post@ ? ? 4xh

Ncb LanaNum X 50h - FEh

Ncb CrndCplt

Ncb Reserve

Lénh Send gl théng bdo dén thanh phan cha session duge dac ta
bdi gia tri Ncb Lsn. Lénh Send khéng di tuong xing vdi 1énh Receive sé
lam lang phi tai nguyén cia NetBIOS.
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» Lénh send broadcdt datagram: 22h: wait - AZh: no-wait.

In Cut M3 Return Code
Ncb Command X
Nch RetCode X
Neb Lsn
Ncbk Num X
Ncb Buffer @
Neb Length
Ncbh CallName Final Returr Code
Ncbk Nama X 00h 03h 2=h 0%h
Ncb Rio 15h 16h 18h
Ncb Sto X 21h 22h 23R
Nch Postgd ? 7 4xh
Neb LanaNwm X 50h - FEh
Mcb CmdCpit
Mk Reserve

tonh Send Broadcast Datagram gui datagram dén moi adapter
orouz mang. Cac Remote adapter khéng c6 1énh Receive DBroadeast
Datagram ganr vao s& khoéng nhan duge datagram. Néu mdt adapter goi
1énh Send Broadeast Datagram va c6 Receive Broadcast Datagram gan
viio thi 8@ nhan duge datagram ctia chinh no. N&u mét adapter 6 vii
lenh Receive DBroadcast Datagram g4dn vao thi lénh Send Broadeast

Datagram sé thda méan tat ca 1énh Receive Broadeast Dataram.

e Lénh Send datagram: 20h: wait - ABh: no-wait.

in Cut Ma Return Code
Neb Command X
Neb RetCode i
Ncb Lsn
Necb Num X
Ncb Buffer @
Ncb Length
Ncb CallName Final Retuirn Code
Nch Name X 00h 03h OFh CEh
Ncb Rto 15h 16h 15h
Ncb Sto X 21h 22h 23h
Nch Post@ ? ? 4xh
Ncb tanaNum X 50h - FEh
Nch CmdCplt
Ncb Reserve
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Lénhk Send Datagram gul datagram dén network name ds dugc ta.
Nhimg adapter ¢6 tén duge ddc ta nhung khéng cé 1énh Receive
Ditagram gan vio. thi 1énh Send Datagram chi théa man cho mot lénh

Receive Datagram gan vao,

o Lenh Session status 34h: wait - B41: no-wait

Lénh session Status sé théng béo trang thai clla mét hay nhifu
sesslon lién quan dén local name. Kich thude t8i thidu hop 1é cta buffer
la 4 hytes. Trang thai kich thude khéng hgp 1& cla buffer (01h) duge tra
vé néu Necbh Length nhd hon 4. Trang thai message incomplete (06h)
duge tra vé néu Neb Length nhd hon dit lidu trang thai giii vé.

I.énh Remote Adapter Satus thdt bai néu né khéng thanh cbng

tritde khi time-out cua hé théng hét han.

in Out M3 Return Code
Ncb Command X
Neb RetCode X
Neb Lsn
Neb Num X
Nch Buffer @
Ncb Length
MNeb CallName Final Returrn Code
MNch Name X 00h 03h OFh CER
Ncb Rto 15h 16h 18h
Nch Sto X 21h 22h 23h
Ncb Post@ ? 7 4xh
Necb LanaNum X 50h - FEh
Neb CmdCplt
Ncb Reserve

o [eénh uniink: 70w

Lenh undink cung edp tudng thich véi PC Network LANA NetBIOS
diing dé thiao bd ndl kél ra khéi RPL Server.

Clhi1 e6 gida trl 00h 1A hop 18 trong Neb Lana Num.

Lenh Unlink cung cap tudang thich véi PC Network LANA NetBIOS
dung dé thao ba két néi va khdi RPL Server.

Cht ed gl trn 00h B hop 18 trong Neb LanaNUM.
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in Ouit Ma Return Code
Necb Command X
Necb RetCode X
Nck Lsn
Ncb Numn X
Necb Buffer @
Ncb Length
Ncb CallName Final Returrn Code
Ncb Name X 00h 03h OFh OEh
Neb Rto 15h 16h 18h
Ncb Sto X 21h 22h 23h
Nch Post@ ? ? 4xh
Ncb LanaNum X 50h - FEh
Ncb CmdCplt
Nch Reserve

Ma tra vé va cach khic phuc:

00h  Thuyc hién thanh cong. Trd vé tét.
Y nghia: Lénh thye hién khéng c6 15i.
Yéu cau hanh déng: Khéng.

01h, Kich thudc buffer khéng hgp 1é.
Y nghia: Lénh Send Datagram haySend Broadcast.
Datagram khéng thé giti hon 512 bytes.
Yéu cau hanh déng: Pac td lai hop 1y kich thude cia
buffer va 6 ging phat 1énh ldn nia.

@3h, Lénh khong hgp 8.
Y nghia: Ma 1énh sit dung khéng hop 16.
Yéu cdu hanh déng: Phat lai 1énh hap 6.

05h, Lénh time - out.
Yéu cau hanh dong: D61 véi lénh Send, session da bi két
thic. Thiét lap session khéac.
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06h,

08h,

0%h

0Dh

OEh

OFh

11h

Théng bao 1hén chiga day da

¥ nghia: Mot phia théng bao da duge nhan. vi kich thudce
buffer khéng du i1 nén khong nhan duge day da théng
bao.

Yéu cidu hanh dong: Phat lénh Receive khiac dé nhan
phan con lai.

Local Session Number khéng hadp 1é

Y nghia: Dic ta session number cla session khéng hoat
dong.

Yéu cAu hanh déng: Phat lai 1énh véi déc ta session hoat
dong.

Khéng di tai nguyén.

Y nghia: Session khéng thé thiét lap vdi chudng ing
dung tit xa vi khéng con ché tréng trong session table.
Yéu cAu hanh ddéng: Phat lai 1énh vao mét thoi gian sau.
Triung tén trong local NetBIOS name table,

¥ nghia: Lénh Add Name dé déc té mot tén da 6 trong
local name table.

Yéu cAu hanh déng: Phat 1ai 1énh véi dac ta tén khac.
NetBIOS name table dé day

Yéu cau hanh déng: Cha cho dén khi ¢6 mét tén bi xoa.
Tén cé trong session hoat dong, bay gid bi xéa dang ky.

Y nghia: Tén duge dac ta trong 1énh Delete c6 trong mot
session, nhung bay gid bi danh ddu khéng dang ky. Tén
d6 khong con kha nang st dung trong bat ky session mdi
nao khi vAn cdn session d6 va chi€m ché trong bang.

Yéu cau hanh dong: Dong tét ca cac sessio su dung tén
d6 dén khi tén bi xoa.

Session tif chél md vi khéng c¢6 1énh Listen,

Y nghia: Khéng c¢6 lénh Listen gan vao giao dién
NetBIOS ti xa,
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13h

14h

15h

16h

17h

18h

Yéu cdu hanh déng; Cho cho dén khi ¢6 1énh Listen dud
phat ra trong giao dién NetBIOS tir xa.

Name Number khéng hdp lé.

Y nghia: Tén duge dac ta khéng con hién hitu hay khéong
duge dac ta.

Yéu cau hanh djng: St dung chi s& hap 18 da dude gan
cho tén. .

Khong tim thay tén duge goi hay khéng ¢é tra 161,

Y nghia: Khéng nhéan dude d&p dng lénh Call.

Yéu cAu hanh déng: C6 gdng goi lai 1énh Call sau dé.
Khéng tim thay tén.

Y nghia: Tén duge dic ta khong cd trog NetBIOS name
table.

Yéu cdu hanh déng: €8 gang vdi mot tén hop 18.

Tén duge st dung trén remote adapter

Y nghia: Tén duge dac ta da duge dang ky tai mdt bang
khac.

Yéu cdu hanh déng: Pac td mdt tén khac hay dung mét
tén dd bi xoa.

Tén da bi xo0a

Y nghia: Tén di bi x6a vd khéng duge st dung

Yéu cau hanh déng: thém tén dé vao NetBIOS name
table va phat lai 1énh.

Két thuc session khdng binh thudng

Y nghia: Lénh Send chdm dit vi hét han time out hay c6

v&n dé vé phan ciing.

Yéu cdu hanh dong: Phat 1énh remote adapter status xem trang

thai eta cac adapter khac va kiém tra lai day cap. Thiét lap lai session

déng bd méi.
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Return Code

Y nghia

Q0h
03h
04h
05h
06h
07h
08h
0%h
0Ah
0Bh
0Dh
OEh
OFh
11h
12h
13h
14h
15h
i6h
17h
18h
18h
1Ah
21h
22h
23h
24h
25h
26h
40h
50h-F6h
Fah
Fdh
Ffh

Thutc hién &nh thanh cong, trd va 16t.

Kich thudc buffer khéng hap 18,

Lé&nh khéng hap 1&.

Lénh hét han time-out,

Théng béo nhén chua day du.

Lénh Local No-ack that bai.

local Session Number khéng hgp [&.

Khéng cb tai nguyén.

Session da déng.

Lénh ¢4 dugc hiy bo,

Trung tén trong NetBIOS nam table.
NetBIOS name table da day.

Name @& kich oat session va bay gid khéng dang ky.
Net BIOS local session table da ddy.

Tt chdi md session vi khéng cé Listen,
Name number khéng hgp 1&.

Khéng tim thay tén dudc goi hay khang dap (ing.
Khéng tim thay tén.

Tén dudc sir dung trén remote adapter,

Tén da dudc xoa.

Session két thac khdng binh thudng.

Tén lién két bi dung da.

Thiét bi remote khong tudng thich.

Giao dién ban.

Qué nhiéu 18nh duge gan vao.

Chi 86 trong field cb Lana Num khéng hop 16.
Lénh da hoan thanh trong khi Cancel xay ra.
Tén danh riéng dugc dac ta ddi vdi Add Group Name.
Lénh khéng hop 1& dé hily bo.

L4i hé théng.

Ham cha adapter khong tét.

Kiém tra adapter.

Khéng mong dgi adapter déng.

Trang thai lénh dang gan vao.

1Ah  Thiét bj remote khéng tugng thich.

Y nghia: Khong mong dgi géi protocol vira nhan dudge.
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21h

40h

41h

(Giao dién ban.

Yéu cau hanh ddng: C& géng 1énh sau dé.

L&i hé théng.

¥ nghia: Khéng ¢6 tai lidu,

Qua tai tlt remote adapter.

Y nghia: Remote adapter di qua tai.

Yéu cdu hanh ddng: Hiy bd adapter ra khéi mang va tit
may trudc khi c8 gdng sit dung mang l4n nita.

50h-F6h Ham cia adapter khéng tét.

Fbh

Fdh

Yéu cAu hanh déng: S dung adapter khéc.

Chugng trinh NetBIOS khong duge nap vao PC.

Yéu cau hanh dong: Nap va bit ddu chudng trinh IBM.
LAN Suppport va phat lai 1énh hay diéu chinh khéi
control.

Khdng mong dgi adapter déng.

Y nghia: Adapter bi déng trong khi giaoc dién NetBIOS
dang thuc hién lénh.

Yéu ciu hanh ddng: Phat lénh Reset.

7.5. TRUYEN FILE BANG SESSION

 Day l1a mot vi du vé truyén file gitia hai ing dung st dung kha nang
cha NetBIOS théng qua SESSSION SUPPORT. Trong vi du nay, mot
ing dung s& thy hién chuong trinh SEND dé truyén file va ing dung kia
thuc hién chuong trinh RECEIVE dé nhan file.

7.5.1. Chuong trinh chuyén file Send

Thuét toan chinh:

D¢é thuyc hién truyén mot file qua session support cua BetBIOS, dau

tién ta cAn thiét lap mdt session véi tén cho trude vao hé théng (thém
tén dé vao NetBIOS name table). Thuat toidn chinh duge minh hoa theo

luu dd 7.6.



366 KY THUAT LAP TRINH DIEU KHIEN HE THONG

| Start I
v

Thém tén vao NetBios name table I

¥

; " |
< Thanh céng? i

h

Phat [énh NetBios dé thigt 1ap session I

| Thanh céng? >

Truyén file I

¥
Két thic session I

=

¥
Xoé& tén ra khoi NetBios name table I

End

Hinh 7.6. Luu d5 thuat toan cua chudng trinh Send.

Né&u hé théng khdng chdp thuin viée dua tén nay thi chudng trinh
két thic va viée truyén file khéng thuc hién duge. Néu hé théng chap
nhéan thi chuong trinh sé& khdi tac session. Néu khdi tao thanh céng ta sé
nhan duge s6 LSN. Néu khong thanh cong thi phai hiy bd session va két
thie. Trong trudng hgp thanh ¢éng thi ta bit diu bang viée xi 1y file
cAn truyén va thyc hién truvén file, Sau khi truyén xong chuong trinh
sé két thiic session (HANUP) va xéa tén khot NETBIOS name table.

o Xu Iy chitc nang truyén file

Chucng trinh phai nhap vao tén file cAn truyén. md file can truyvén
dé doc, néu hap 1é thi tiép tuc. Tiép dé. né doc mét khdi di lidu t file
vao buffer (kich thude t61 da 8K) va tra v& s8 bytes da doc dude. Sau dé
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gol ham NetBIOS - SEND dé gii tin di. N&u viée gii qua thoi han time
out thi trang thai command - Time - out duge tra vé& v3 session bi két thic.

Cit nhu vay, chudng trinh tiép tuc thye hién cho dén khi truvén file
Xong.

7.5.2. Chuong trinh thu file Receiver

Thuéat toan chinh:

Qua trinh thu file 13 qua trinh nguge lai véi qua trinh chuyén file.
Luu dé thuat toan chinh dudge thé hién trén hinh 7.7.

Thém tén viao NetBios name table I

Y

< Thanh edng? >|—

r
Phat Iénh NetBios dé thiét lap session —I

—|< Thanh céng? >

¥
Thu file I
h 4
Két thic session I
' 2
L 4

Xo4 tén ra khoi NetBios name table ]

Hinh 7.7. Luu do thuat todn cda chudng trinh Receiver
Trén cd s ctia luu d6 thuat toan cho chite ndng thu va chite nang
phat da xay dyng d trén, ta ¢6 thé dang cac ngén ngit 1ap trinh khac dé
viét cac Ung dung trao d6i théng tin qua NetBios, va nhu vay ta da can
thiép sdu vaoe cfu trie hé thong, tan dung dude tai nguyén va vu diém
cta hé théng.



PHU LUC 1
CAC VECTOR NGAT CUA HE BIEU HANH

P1.1. Cac vector ngit cia ROM BIOS

1024 byte dau tién trong bé nhé RAM (tir 0 d& 400 hex) chiia 256
ngit 4-byte tham tré dén cac thi tuc hay dit liéu ¢4 duge dit d nhiing
ndi khac trong bd nhé. Mdi bg 4-byte nay duge danh sé tir 0 dén FF hex
va goi tén 1a cac vectd ngdt. Mot s6 cac vectd ngdt nay cé thé dude phin
citng truy xudt tryc tiép. Khi ta danh vao mot phim, mét tin hidu sé tam
thdi diing ¢dng viée cia CPU. CPU sé tim dén vectd gt s§ 9 (cua ban
phim). Vecte nay ¢ tai 24 h (vi 9* 4 byte = 36 = 24 hex) va CPU sé lay
ra dia chi cla tha tuc chuyén phuc vu ban phim (d3 c6 sin trong ROM
BIOS). N6 sé thuc hién tha thue nay, xong méi quay tro vé lam ti€p cong
viéc dang bi dd dang. May in ciing ¢6 thé dung CPU khi né can nhén
mét ky ti méi. Bdng 1.1 1iét ké cdc vectd ngat trdé dén cac thi tue ¢ sén
trong ROM BIOS caa IBM PC.

Chiing ta vita thdy cac thiét bi citng (nhu ban phim, may in ...) ¢
thé ngdt CPU lde nao chiing thay ¢dn dude phuc vu. Tuy nhién ciing ¢
thé dung cac vectd ngit thong qua phén mén, Vi cae vectd nay da duge
dinh vi trong bd nhd, nén chuong trinh nao ciing c¢é thé diung ching dé
tim dén thi tuc mong muén. thic ra 1énh INTx ctia bd vi x11 1y (trong dé
x 14 s0 clia ngat) tu dong sinh ra mot 131 goi dén thua tuc fmg. véi vecto
ngét x nay. Lay thi du, cac thu tuc phuc vu man hinh cia ROM BIOS
bat dAu tai dia chi FO00: F045. Dia chi nay sé& duge luu trong veets ngat
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s6 10 hex ( G tai 40 dén 43 hex). Dé dang cac thi tuc nay, ta co thé virt
mét chuong trinh goi dén FOO0: F045. Tuy nhién, ding chi thi [N7T 10k
sé don gian hon. Hon ~*a, ROM BIOS c6 thé thay dii tir kidu méy nav
dén may kia. Nhung dia chi chita trong vectd ngét s6 10h sé lubn luén

tro ding tha tue can tim.

Badng 1.1. Cac vecto ngiat clia BIOS trong IBM PC

Vec tg Bia chi Chure nang
5 14 fn man hinh ra may in ]
8 20 Do thdi gian
9 24 Ma scan tu ban phim
10 40 Man hinh
11 44 Danh sach cac thiét bj
12 48 Kich thudc bd nhd
13 4C Phuc vu dia
14 50 Chuyén néi tiép
15 54 May cassette va Topview
16 58 Ky tutlr ban phim
17 5C May in
18 B0 ROM- BASIC
19 64 Khdi dong
1A 68 Thai gian

o Déi cde vecto ngdt

D6t khi ching ta muén thay déi hoat déng clia céc thd tuc trong
ROM BIOS. T4t nhién khéng thé dunz d6n ROM BIOS vi 44y Ja phan
bd nhd chi doc. Nhung chiing ta lai ¢4 thé chin diu cac vects ngét. LAy
tthi du, ta mudn hoan d8i hai phim. Dé lam viée didu nay, phai thay déi
vectd ngét s§ 9 (danh cho ban phim) d¢ né tré d&n mét chudng trinh cua
ta. Va trong chueng trinh, ta s& kiém tra xem phim via nhan c6 phai 1a
phim cin duge hoan d6i. Sau dé méi goi tha tue phue vu ban phim trong

ROM BIOS .

KN i
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Ciing ¢6 thé lam mait tac dung mdt vectd ngat. LAy thi du, khi ta
nhan cung lic hail phim Shift va Prtse thi may in s€ in ra nhing gi cé
trén man hinh. Nhung néu chua gan méay in thi may tinh sé diing ngay.
Mét giai phap la thay déi vecto ngit cho may in d€ né trd ngay dén lénh
IRET (trd vé) trong ROM BIOS. Nhu vay néuta vd tinh nhan Shift-Prtsc
trong khi chua gan may in thi quvén diu khién sé lai tie khéc quay vé
chugng trinh cla ta.

Ngit 5: PRINT SCREEN: In tit man hinh ra may in.

Néu ta giit phim Shift va dong thdi nhén phim Prisc, thong tin dang
6 trén hinh s& duge in ra mAay in. Ngit 5 duge dang vao chinh muc dich
nav. Nhu vay ta c6 thé kich hoat Prtsc tit chuong trinh cha minh béang
cach dung 1énh:

INT Sh

Ta cling 6 thé chan khéng cho dung phim nay bing cach cho vecto
58 5 nay troé dén chi thi IRET (quay Lrd vé).

Ngét 9: Ma SCAN ctia ban phim.

Nhu da thay, khi mdt phim dude nhan, thi ban phim cua IBM gui
dén CPU ma scan cua phim, thay vi giti ma ASCII théng thudng. Ngat 9
duge ding vao muc dich nay. Ta ¢6 thé chan ma scan bang cach cho ngat
nay trd dén chudng trinh clla minh.

Ngat 10 hex : Cac phuc vu man hinh cia ROM BIOS

Ngat 9h rat ddn gian, né chi c¢é mét phue vu duy nhat. Nguge lai,
ng#t s§ 10 hex chita mét loat cac phue vu dude danh s6 bat ddu ti 0. Cac
phuc vu man hinh guan trong hdn ca s& dude tém tat ngay sau day. Ta
¢hi cn dat s6 hiéu cta phuc vu vao thanh ghi AH, con dit liéu can thiét
cho phue vu thi dit vao céc thanh ghi khae, sau d6 goi INT 10h la du.
Chung ta di xét dén 8 ché d) man hinh (liét ké trong bang 1.2). Bay gio

xem céch ddi cac ch& d6 nay.
e  Phuc vu 0: Ddt ché di man hinh

Nhu da thédy, IBM PC ¢6 thé dang véi kiéu hién thi ddn séc, kiéu

hién thi 48 hoa. Néu ta chi ¢6 kiéu kiéu hién don séc, thi ché dé 1a 7.

23- KL e
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Nhung néu cé kiéu kiu hién dé hoa, ta ¢ thé diing phuc vu 0 nay dé doi
sang mdt trong 7 ch& d6 (0-6). Con néu ta cd ca hai kidu kidu hién thi
khong thé chi dung phuc vu 0 dé déi tir kidu kidu hién nayv sang kiéu
kiéu hién kia. Phaiding mét chit k¥ xao.

Dé déi sang ch& do man hinh méi, ban hiy dit s6 hidu cta ché do
mdi vao thanh ghi AL. R6i ding chi thi INT 10h . Man hinh sé bj xe4.

dti cho ché dé mdi tring véi ¢ché& d¢ ci.

o Phuc vu 1: Péi kich thide con tré (cursor)

Mot con trd nhé&p nhay trén man hinh cho ching ta bidt noi ma ky
tu tiép theo sé xuat hién. Ky tu trén man hinh don sic dua trén mot ma
tran 14x 9 di€ém sang, con man hinh dd hoa dung ma tran 8x 8 diém
sang. Liic khai dau con tré duge tao bdi 2 dong cudi ctia ma tran. Dé la
cac dong s8 12, 13 cho man hinh don sdc va cic dong 6, 7 cho man hinh
d6 thi ( dong thd nhat duge danh s8 0). Tuy nhién ta c6 thé thay déi con

tré d€ né bat ddu va két thic trén bit ky dong nio clia ma tran.

D€ con trd trd thanh mot khéi chit nhat 16n va vitng chéc, hay bit
d&u bang dong 0 va két thic bing dong 13 hodc 7. Ta ¢6 thé tao mét con
trd gom 2 phdn, mét phan phia trén va mét phia dudi ky ty. Dé lam dicdu
nay ta cho dong bat d4u 16n hon dong két thie. Thi du dong bat dau 1a
10 con dong két thiic 1a 2 s& tao nén mét con trd gdm 2 phin trong man
hinh don séc.

Dé dat kich thuéc con trd, hay diat CH = dong bat ddu, CL = dong
két thie, AH = 1 réi goi INT 10h.

o Phuc vu 2: Péi vi tri con trd

Mo6i man hinh déu ¢ con tré chi noi ky tu tidp theo sé& xudt hién.
Man hinh don séc chi ¢6 mét trang van ban, nhu vay chi ¢6 mét con tro.
Con man hinh d6 thi ¢6 dén 4 trang 6 ché d6 80 c6t va 8 trang & ché do

40 ¢4t Méi trang phai cé mét con tré riéng.
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Bing 1.2. Cac phuc vu quan trong cua ROM BIOS
AH Input Qutput Phuc vu
0 AL = ché db DAt ché 66 mai
cho man hinh
1 CH = dong bét dau D3i kich thuéc cho tré
CL = dong két thuc
2 BH = trang B)8i vi tri con trd
DH = dong
DL = cét
q BH = trang BH = trang Tim vi tri con trd
DH = dong
DL = cét
CH = déng
b4t d3u
CL = dong
két thac
5 AL = s clia trang Chon trang man hinh
6 AL = 88 cla déng Ién Cuén Jén
CL = cdt trai
CH = déng dau
DL = c6t phai
DH = déong cudi
BH = thuéc tinh
7 Al = s8 ddng 1én Cudn xuéng
CH = ¢ot tréai
CH = dong dau
DL = c6t phai
DH = dong cudi
BH = thugc tinh
8 BH = trang AL = ky ty Boc ky tu va thudc tinh
AH = thudc
AL = ky tu tinh
9 BL = thudc tinh in ky tur va thuée tinh
BH = trang
CX = sd lan
AL = ky ty
Ah BL = thudc tinh In ky tu
BH = trang
CX = sd lan
e ::'; . ;2‘5: ;f’g Xéc dinh ché dg mén
2w hinh
BH = trang
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Dé dai vi tri con trd, hay dat BH = 8 thit tu cuia trang DH = so thi
ty clia dong mdi, DL = s thi ty clia c6t méi. Dé ¥ gdc trén bén trai cla
man hinh 1a doéng 0 c6t 0. S6 tha ty cua dong la tit 0 dén 24; s6 tha tu
cua cft tit 0 dén 79 & ché& d6 80 ¢ot va tir 0 dén 39 & ché do 40 cot. Sau 46
dit AH = 2 rdi goi INT 16h.

e Phuc vu 3: Poc vi tri con tro

Phuc vu nay cho phép x4c dinh vi tri hién thdi ctia con tro. Dé lam
diéu nay hay dat BH = 6 th ty clia trang (thudng 1a 0). AH = 3 réi goi
INT 10h. Liic ngat k&t thiic thi DH s& chita s8 thi ry cia dong va DL s6
thit tu cua cdt. Ngoai ra hinh dang con tro cing duge nhan dién : CH
chita dong bat dau va CL dong két thuic eta né.

« Phuc vu 3: Chon tran man hinh

Man hinh dé thi ¢6 4 trang 6 ché dé 80 cot va 8 trang & ché dd 40
cot. Théng thudng chiing ta dung trang 0. T4t nhién ta ¢6 thé déi sang
trang khac. Hay dit AL = s0 thit ty clia trang va AH = 5 ri goi INT 10h.

Trong ché dé 80 cot, e6 thé tao ra 4 hinh anh khae nhau cho 4 trang

man hinh. Sau d6 ta hiay chuyén trang d€ tac ra mét hoat canh.

s Phuc vu 6: Cudn lén (Scroli Up)

C6 thé cudn toan b hay mdt phan clia man hinh. Ta hay dit AL =
s6 thit tu cac dong cin cudn (0 dén 24) Néu chion AL = 0 thi 88 cudn toan
boé man hinh); CL = cdt trai. CH = dony irén, DL = ¢6t phal, DH = dong
dudi, khi vﬁh ban dude cudn l&n, cac dong trdng sé xuat hién phia duéi.
Thude tinh cho cac dong trong nay sé duge dit vio BH. Nhu vay BH =0
sé& cho dong tréong binh thudng con BH = 70 hex cho cae déng tréng dio
mau. Cudi cung cho AH = 7 va goi INT 10h,

¢ Phuc vu 7: Cudn xuong (Scroll down)

Phuc vu 7 gidng nhu phuc vu 6, chi khac ¢ ché cac dong sé cudn
xudng. Ta hidy chd ¥ c6 thé cudn toan bd hay chi mét phdn ctia man
hinh.
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+ Phuc vu 8: Poc mét ky tu va thudce tinh

B4 nhé man hinh chda xen ké cac ky ty va cic thude tinh cta k¥ tu.
Ta ¢4 thé nhan dang duge ky tu 1An thude tinh clia né ban phuc vu nay.
Trudc tién, ta phai chuyén con tré dén vi tri cdn doc bing phuc vu s6 2.
Sau dé dat BH = s§ cta trang (thudng 1a 0), AH = 8 réi goi INT 10h. Khi
k&t thic ngdt thi AL = ma ASCII clia ky tu can doc va AL = thuée tinh.

o Phuc vu 9: in ky tw va thuoc tinh ra man hinh

Chung ta ¢6 thé in mdt ky tu mot hay nhidu 14n 1én man hinh nho-
phuc vu nay. Trude tién, ta phéi chuyén con tré dén vi tri mong muén
bang phuc vu 8 2. Sau d6 dat AL = ky tu cdn in. BL = thuée tinh (so
sanh vdi phue vu 8), BH = s6 cua trang CX = s6 lan in ky ty. Sau d6 dat
AH = 9 réi goi INT 10kh.

Phue vu nay khdng tu déng chuyén con trd sang phai sau khi ky tu

dugc in. Ta phai ty déi con trd bdng phuc vu 2 méi khi in ra man hinh.

o Phuc vu A hex : Inkyituw

Phuc vu nay cing gidng phuc vu 9, chi khac & chd né khéng thay déi
thude tinh; ching ta ¢6 thé in mot k¥ tu nhiéu l4n. Ta hay dat AH = A
hex rdi goi INT 10h.

» Phuc vu F hex : Poc ché doé man hinh

Phuc vu nay 1a phan bu ctia phuc vu 0. Hay dat AH = F hex réi goi
INT 10h, Khi ngit két thic thi Al sé chia ch& d6 hién tai clia méan
hinh. Ngoai ra BH = 86 thi ty cia trang man hinh va AH = 6 rong man
hinh ( 40 hay 80).

o Ngiit 11 HEX: Danh sdch thiét bi

« Ngit 13 HEX : Phuc vit dia mém.

Phue vu nay ctia ROM BIOS thyc hién cac thao tac ¢d ban cho viée
doc va ghi lén dia mém. Ching ta sé khéng diung chiing, ma sé duing céc

phuc vu manh hon caa DOS.

Khi ngdt nay chay né sé tra vé sd hiéu § dia vao thanh ghi DL.
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Bdng1.3. Cac bit cua danh sach cac thiét bj

Bit ¥ nghia '.
F.E S8 cdng song song

D {khéng dung cho PC)

c Bat néu co bd phdi ghép tré chai

B,A S S8 cdng néi tiép

3 {khéng ding cho PC)
7.6 S48 lugng cac 8 dla mén

54 Ché 46 man hinh

01 =25 40 ds thi
10 = 25 x 80 do thi

11 = don séc

3.2 Dung lugng RAM hé théng
1 (khong dung cho PC)
0 Dat néu cb 8 dia mém

e Ngat 15 HEX: Bang casseite vi topriew,

Ta c6 thé ¢6 kiéu IBM PC diu tién ma khéng cin mua dia. Trong
cdu hinh nay, mgt bing cassette dé nghe nhac ¢6 thé duge ding dé luu
trd dd liéu.

P1.2. Cac ngit cia DOS

Trong muc trén, ching ta thay cic ngat ca ROM BIOS duge danh
s8 tlt 5 d&€n 1A hex. Con cde ngal eta DOS duge danh s8 tir 20h dén 27
hex. Diing cac ngit nayta cd thé gol ciac chie nang rat tién dung cla

DOS. Ngat quan trong nhit 1a 21 hex. Ching ta sé xét dén cic ngat
naycaa DOS,

o Ngat 20 HEX: Két thiic chuong trinh,

Chung ta thudng k&t thac chudng trinh bang ngat 20 hex vi né that

dé dang vdi lénh chi chiém 2 byte trong bd nhé:
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INT 20h thi diéu khién sé dudc tra lai vé& DOS. Nhung INT 20 h chi
dung dude cho chudng trinh COM. Khéng thé két thie mét chudng trinh
EXE bang lénh nay.

» Ngat 23 HEX: Chdn CTRL BREAK

Co6 thé két thuic s#m mét chuong trinh bang cach git phim Ctrl va
nhdn phim Break. i khi Ctrl - C ciing 1am y nhu thé. Té hgp phim nay
lam CPU ré nhanh d&n ngit 23 hex, réi sau d6 dén mét thh tue cua
DOS dé két thic chuong trinh. Tuy nhién ta cé thé ngan khéng cho
chucng trinh két thic sém hoae in ra mét théng bao hudng dan hodc dit
ra mot cAu hoi cho ngudi sit dung mdi khi ta nhdn Ctrl - Break, bing
cach cho ngit 23 hex tré dén chuong trinh ctia minh. Ta cé thé két thic
chuong trinh bang lénh INT 23h .

Sau khi d61 mét vectd ngdt, déi lde ta mudn vectd méi nay phat huy
higu lye dén khi tdt may, lic khéac lai mudh phuc hai lai gia ri ban dau
clia 6 trude khi chuong trinh minh két thae. Riéng d6i véi ngét 23 hex.
DOS ludn ludn phuc héi lai gia tri ban ddau eta né khi chuong trinh két

thuc.

s Ngat 27 HEX: Két thiic va dat thuong frit.

Hai ngdt trude rat dé s dung. Ta chi cAn dung mét lénh 2 byte.
Ngét nay cho phép dat thudng tri mét phan chudng trinh. Phan nay sé
duge huu lai trong bé nhé dén khi tit may. Théng thudng, phan thudng
trd nay lai chian mét ngit khac va lam thay d6i hoat déng clia né. Hoic
né 6 thé didu khién mot thiét bi. Cac bd didu khién thiét bi (device
drier), cdc chudng irinh difu khién dia a0 hodc cho phép in déng thai cé
thé cdn dén ngit nay.

PEé sit dung ngit 27 hex, chiing ta cho chay mét chuong trinh gém 2
phdn. Mot phin sé phu trach viéc cal dit chophan kia thuong tri.
Chung ta dat DX = dia chi cGa phan thudng trd réi cho goi INT 27 hex.
Khi phan cai dat k&t thic thi diéu khién sé duge tra lai cho DOS. T4t
nhién DOS khéng gial phéng tat ea bdo nhd 43 danh cho chuong trinh.
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DE bao vé phan thudng tri ca chuong trinh. DOS phai chuyén dia chi
nap cua cac chuong trinh sé nap sau nay 1én cao han trong bd nhd.

Ching ta thudng ding ngit 27 hex dé hoan déi hai phim, thay déi
cac ky tg cia may in, va thu hep bd nhd xudng dudi 512K byte (mét s6
chudng trinh doi hdi didu nay).

P1.3. Cac ham cua DOS

Chiing ta da xét d&n mét s§ ngét chi thyc ién mét mét phuc vu duy
nhit, Bay gid xét dén mét ngit phitc tap ¢é thé thuc hién hang chue
chic nang khac nhau, dé 1a ngit 21 hex. Ham cin thiét duge dat vao
thanh ghi AH. Cac thanh ghi khac ciing c6 thé dat lai. Véi ngit nay. ¢6
thé doc ban phim, in ra man hinh va thye hién céc thao tac dia.

Ta cGng nhan thdy cé nhiéu cip ham thyc hién chung mét cong
viée. That ra ¢6 mot nhém ham danh che DOS version 1 dung cac khéi
didu khién file (FCB). Nhém thit hai danh cho DOS version 2 vi cao
hon. Nhém nay dung céc thé file. Ching ta sé sit dung nhém tha hai vi
né thuén tién hon. Do d6 cac ham dung FCB sé khong duge d@ ra trong
phy luc ndy. Mot sd ham ctia DOS duge trinh bay trong bang 1.4 .

o Ham 1: Poc mdt ky tu tir ban phim va in ra man hinh

Ham nay dg¢i ta nh&n mét phim. Néu ky tu tuong Gng 13 ASCII thi
né sé hién thi 1én man hinh. N&u nhan Tab thi con trd sé bi day sang
phai 8 ¢dt. Gid Ctrl va nhéin Break sé két thuc cdng viéc.

Hay dat AH = 1 rdi goi INT 21h. Ky 1 «ioc vio 88 ndm trong AL néu
la ASIIT. Néu phim 12 phim dic biét ¢6 ma md réng thi AL = 0. Va phai
goi ham nay mét 14n nita dé 18y ma mé rong. Néu lic nay ¢6 AL <84 thi
AL chiia ma scan cua phim déc biét nay. LAy thi du AL = 30, ¢6 nghia la
t8 hop phim Alt“A dude nhén vi ma sacn cta A 1a 30, AL = 81 1a phim
PgDn, con AL = 59 14 phim F1. N&u AL > 83 thi hay tra catalog. Lay thi
du t& hgp phim Shift-F1 cho AL = 84, ¢on Alt-1 cho AL = 120.

Cac ham tuong tu 1a 6, 7 va 8. Ta ¢6 thé xac dinh xem con ky tu nao
dang chd duge doc hay khéng bang ham 0B hex. Cé thé doc tir mét thiét
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bi khac hay ti t4p tin trén dia ban cach déi hudng thiét bi vao chuan

(Standard input, mic dinh 12 ban phim).

Bang 1.4. Cac ham clia DOS trong ngat 21 hex

AH (hex)
1

o » ©W o ~N ® h bW M

o & B B OB R R B W W W W oWwow W N
F O O M P w = o M MmO O & = o ot

Ham
Boc tit ban phim, cho hién
Pua mét ky tu ra man hinh
Boc vao tU cdng ndi tiép
Bua ra cdng ndi tiép
Bua a may in
Vaoira tryc tiép ban phim/man hinh
Boc tif ban phim, khéng hién
Boc tit ban phim, khéng cd tab
Bua mét xau ra man hinh
Boc vao vung dém cla ban phim
Kiém tra trang thai vao
Dat vectd ngét
L8y vecto clia DOS
Két thac va 3 lai thudng tra
L&y vectd ngét
Tao tap tin
M3 tap tin
Béng tap tin
Doc tir tap tin ho#c thiét b
ghi 1&n tap tin hodc thiét bi
Xoa tap tin
Lay/dat thudc tinh tap tin
Thay d8i kich thudc 1 khéi nhd da céip phat
Nap/thue hién chuong trinh
Két thic chuang tinh
Xac dinh ma 16i

Bditén tap tin
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« Ham 2: Bua mét ky tu ra mdan hinh

Ham nay in ra man hinh ky tu chGa trong thanh ghi DL. Né rat
tién dung dé hién thi 1 hay 2 ky ty. (hay ding him 9 néu muén in ra
mot xay ky ty). Ham ndy in ra duge ky tu dollar (3), difu ma ham 9
khéng thé lam ndi. Ham nay thudng di déi véi ham 8 {doc ti ban phim
nhung khéng cho hién thi). Ky tu Backspace chuyén con trd vé phia trai
nhung khong xoa ky tu & day. C6 thé dua ky tu ra mdt thiét bi khac hay
1én tap tin trén dia bang cach ding ky ty 16n hon () d&é déi huéng thiét
bi ra chuin (Standard) output, mic dinh 14 man hinh).

» Ham 3: Poc vao tir cong néi tiép

Ham 3 doc mot ky tu tif thiét bi phu chuéin (standard auxilliary
input}, ¢6 tén 1a AUX hay COM1. Tuy nhién c6 thé d6i cdng phu chuin
thanh COM2 béng cach dung chudng trinh MODE ctia DOS. Ham nay
dgi dén khi c6 byte duge doc vao ti edng. Hay dat AH = 3 vdi gol INT
21h. Ky ty sé chita trong AL.

o Ham 4: Pua ra cong noi tiép

Ham 4 dua byte chita trong thanh ghi DL ra c¢8ng may in chudn
AUX hay COM1. Hay d4at AH =4 réi goi INT 21h. C6 thé chon céng phu
COM2 bing chudng trinh MODE ctia DOS.

o Ham 5: Puara mdyin

Ham 5 dua ky tu chiia trong thanh ghi DL ra cdng méy in chuin
PRN hay LPT1. Tuy nhién ¢6 thé chon LPT2 hay LPT3 véi chuong trinh
MODE. Hay dat AH = 5 rdi goi INT 21h.

« Ham 6: Vao truc tiép tix ban phim va ra man hinh

Ham 6 cé thé thuc hién ca vao 1an ra: né cing xac dinh duge trang
thai vao. Ham nay khdng dgi ching ta nhap ky tu vao nhu cac ham
trude. Chd ¥ ky tu nhap vao khong ty déng hién thi ra man hinnh va té
hgp phim Ctrl-Break khéng két thic dude ham nay.

Nhu thudng 18, thanh ghi DL chita ky ty c4n in ra con AL chita ky
ty nhap vao. Ta nhap vao bang cach cho DL = FF hex. Hay dat AH = 6
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réi goi INT 21 hex. Khi ham aay ¥8t thiie, ¢6 zern 58 duge dir udu khong

c6 k¥ tu nao san sang. N&u cd zero duge x0d thi nghia 10 AL da chia
k¥ tu mdi nhap vao. Néu DL chiz mot ky ty khae vét &' v vb 0o 50
duge chuyén dén thiét bi ra chudn. Hay so sdnh vdi cée = 1 . wis >

o Ham 7: Doc ky tu tir ban phim, khéng hién, khéng CTKI - BREAK

Ham 7 gidng ham 1 8 chd nd dgi cho dén khi mét ky tu duge doc vao.
N&u d6 1a ky ty ASCII nhu mét chit cai, chit s6, hay ky tu didu khién thi
né sé chita trong AL. Cac ky tu d6é hoa cia IBM c¢6é thé dudc nhap vao
bang cach gitt phim Alt r8i danh gia tri thap phan cha né bang nhém
phim sd ¢ bén phai cia ban phim. Chit s nhap vao sé chita trong thanh
ghi AL. Tuy nhién néu doc vio ky ti md rong nhu phim chic nang (F]
dén F12), phim mili tén, hay cac t8 hop phim cé Alt thi AL sé chia 0.
Phai goi ham nay lan thd 2 dé xac dinh ky tu. Khac véi ham 1, ham nay
khong dua ra man hinh k¥ ty doc vao. Hon nita, Ctrl - Break khong lam
két thie cdng viée cia ham nay. Hay dat AH = 7 r6i goi INT 21 hex. Hay
so sanh vé cdc ham 6 va 8.

s Ham$8

Doc ky tu tit ban phim, khéng hién thi nhung cé tac déng eta Ctrl-
Break. Ham 8 giéng ham 1 & chd né dgi dén khi mét ky tu duge doc vao
va két thiic khi ¢6 Ctrl-Break. Nhung k¥ tu nay lai khong hién thi ra
man hinh. Hay dat AH = 8 rdi goi INT 21 hex. Hay so sanh véi cdc ham
6va 7.

« Ham 9: Bua ra man hink maét xdu ky tir

Ham nay dung dé dua ra man hinh mét xau ky tu. Cac ham 2 vi 6
chi in ra duge 1 ky tu. TAt nhiém mot s8 ky ty khong in ra duge nhu ky
tg vé dau dong (carriage return), xudng dong (line feed) hay ESC cing
6 thé dat trong xAu ky tu.

D& dung ham nay, hay dat xdu tai mdt ndi nao dé trong bd nhd va
két thic xau bing ky tu dollar ($). (T4t nhién khéng thé in ra ky tu $
nay, phai ding ham 2 néu cén). Dia chi cua xau dude dat vao cap thanh
ghi DS:DX. Hay dat AH = 9 réi goi INT 21hex.
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« Ham A Hex: Doc vdo vitng dém ban phim

Cac ham 1, 6. 7 v 8 mdi 1an chi doc vao duge mot ky tu. Naung doi
-1 chidng ta mudn doc todn b mdt dong vao. Nhu thé ngusi su dung ¢é
thé stia chia dong nay trude khi né duge nhiap vao may. Ham A hex
duge dung vao muc dich nay. Cac ky ty nhap viao sé dude chuyén dén
ving dém cta ban phim. Lic nay ta ¢6 thé sit dung duge tat ca caec phim
soan thdo cia DOS nhu miii tén trai, mai tén phai, Ins, Del. Khi nhin
phim Enter thi dong nhap sé duge chuyén dén viing dém nhap.

Trude khi ding ham nay, phal tao ra mét ving dém trong RAM.
Ngay dau viing dém nay la 2 byte dic ta. Byte thi nhat dinh ra chiéu
dai toi da chia van ban, byte thi hai cho bi&t tong s6 cie k¥ t ma ta da
nhap. Ching ta tu chon 14y gia tri cia byte thi nhat, con DOS sé ghi
vao byte thi hai khi dd nhap xong. DOS cho thém mot ky ty vé dau
dong & cudi x4u vita nhap. Do d6 phai dat chiu dai t61 da biing chidu dai
vin ban 161 da cdn nhap céng thém 1 byte.

Dé diing ham nay, hiy diat DS:DX = dia chi ctia byte dic ta thid nhit
trong vung dém nhap, diat AH = A hex rdi goi INT 21 hex.

» Ham B Hex: Trang thdi ban phim

Chung ta thiy cac ham 1, 7, va 8 dgi dén khi mét phim dude nhéan.
DE tranh mot sy chd dgi v ich, ta kiém tra trudc trang thai doc v6i ham
B hex. Dt thanh ghi AH = B hex réi goi INT 21 hex. Khi ngit nay thue
hién xong thi thanh ghi AL = 0 néu khong c¢6 ky t nao dang dgi. Mot
gia tri khac trong AL béo cho biét c6 mdt ky tu dang doi dude may doc
vao.

Ham nay khéng doc ky tu nay duge ma phai dang cac ham 1.7
hay 8.

Céac ham cho khdi diéu khién FILE (FCB)

Nhém ham ti€p theo thuc hién cic thao tac dia dung FCB. Tuy
nhién ddy 1a mét phuon phip da 18i thoi nén ching toi sé khong dung
dén. Thay vao d6, chung ta s& st dung mét nhém ham tudng ducng
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dung thé file. D& ¥ ta sé th&y 1a khi muén xoa mdt tap tin thi cé thé goi
ham 13 hex, dung FCB, hoéc ham 41 hex, dung the file.

« Ham 25 Hex: Pdi vecto ngdt

Chung ta da bigt & dau bd nhd 1a cac vectd ngdt, mdi vectd gom 4
byte chita dia chi mét tha tuc cda ROM BIOS hay cia DOS. C6 thé thay
d81 cach hoat déng cha thi tue nay bang cach cho vectd ngat tudng dng
trd d&€n mot thh tuc khéac (do ching ta viét). Thi du, ta c6 thé lam mét
tac dung phim PrtSc bang cach déi vecto ngit s8 5, 0 tai dia chi 0:14 hex
trong bd nhd, dé né tré ngay dén chi thi IRET (két thiic ngit a quay tré
vé).

V& nguyén téc, ¢ thé thay ddi mdt vectd ngat bang cach ghi vao nd
mot gia tri méi. Tuy nhién phuong phap nay c6 thé din dén hau qué
khéng ludng trude dude nhat 14 khi ngdt lai duge kich hoat ngay luc
dang ghi gia tri mdi vae vectd caa né. Do dé, nén nho DOS ghi 1én vecto
ngéit cho an toan, bang cach goi ham 25 hex. Hiy dit DS:DX = gia tri
mdi (= dia chi thi tuc méi) cta vectd ngéit va AL = s hiéu cuia ngdt. Sau
d6 dat AH = 25 hex rdi goi INT 21 hex. Ham 35 hex (14y vectd ngét).

» Ham 30 Hex: Ldy VERSION ciia DOS

DOS version cao gidi thidu thém nhiéu ham méi kha tién dung. Néu
mudn dung d¢én cac ham mdéi trong chudng trinh thi trude hét phai goi
ham 30 hex dé xem version ciia DOS trong may ban. Né&u thay la
version 1 thi phai cho chuong trinh k&t thiic sdm va in ra théng bao can
version tit 2 trd vé& sau.

Hiay dit AH = 30 hex rdi goi INT 21 hex. Khi ngat két thac thi AL =
phéan chinh clia version hodc = 0 néu version trude 2. Con AH sé chita
phan phu cua version (phin sau ddu chadm). Ly thi dy néu version 1a
3.1thi AL =3va AH =1, ¢dn versionl.l sé cho AL =0,

o Ham 31 hex : Két thitc va o lai thuong tri

Chc bs didu khién thist bi (device driver) va cac bd xit ly ngat
(interrupt handler) cd thé duge cai dat bang INT 27 hex. Ham 31 hex
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cing thuc hign cong viée tuong ty. Hon thé niia, hAm nay con cho lai
mét ma 161 truy cap duge bing lénh ERRORLEVEL trong mét tap tin.
BAT. Ngoai ra, cling ¢6 thé ding ham 4D hex dé 18y ra ma 151 nay.

Chung ta dét thanh ghi DX = kich thuée (tinh bang Paragraph = 16
byte) cua phin muén giit thudng trd trong chudng trinh. Sau d6 dat
AH = 31 hex réi goi INT 21 hex.

» Ham 35 Hex : Ldy vecto ngdt.

C6 thé thay déi hoat dong ctia mét thu tue cia ROM BIOS hay DOS
béng cach gan 1 gia tri mdi cho vectd ngit tudng Gng véi ham 25 hex.
Nhung truée tién nén 18y gia tri cii ra va cit di, dé con 6 thé phuc héi
né lai vao mot thai diém thich hgp.

Hay dat AL = s8 higu cha ngét, Sau d6 dat AH =35 hex rdi goi INT
21 hex. Sau khi ngdt két thiic thi cip thanh ghi ES: BX = dia chi thii tuc
tugng Ung véi vectd ngit nay.

Cac tap tin trén dia va cac thé file.

Cac ham tiép theo ciia DOS thao tac trén céc tap tin théng qua cac
thé file. Ching chi diing duge véi version 2 trd vé sau. Cé thé dung thé
file dé tao, doc, ghi, d8i tén, va xéa tap tin trén dia.

Vi DOS version 1 thi viée diic tA mét tap tin trén dia chi bao gbém §
dia, phén tén ( dai 8 byte) va phdn md réng (dai 3 byte). Thi du nhu

C: sortfast. ASM

DOS wversion 2 gidi thiéu thém khai niém thu muc con
(subdirectory). T day ¢4 thé thém mot hay nhiéu tén thu muc con., véi
d&u x6 chéo (\) ding sau, trong dic ta clia mét tap tin trén dia . Vi du
nhu

C: ASSEMBLERASYSTEMS\SORTFAST.ASM
va goi 14 mét dudng tén (path name) clia tap tin. Quan niém vé thé file
duge DOS gidi thiéu dé 1am don gian ho& viéc dic ta mot tap tin (vi
dudng tén c6 thé qua dai). Ta thém s6 0 dang sau dudng tén( sé dudc
mét xdu 18y tén 1a ASCIIZ), réi cho cap thanh ghi DS:DX trd dén diu
duong tén, dat CX = thude tinh cla tap tin (thudng 1a 0) rdi goi ham
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thich hgp. DOS sé tra lai mét thé file hodc mdt ma 161 trong thanh ghi
AX. (8 cary (cd nhé ) duge dat 13 ddu hidu cé 161, thube tinh ¢b trong
Bivie 1.5, con cic ma 181 chuén & trong bang 1.6.

86 v t61 da cac thé file ma mot chuong trinh ¢ the ¢ i 1a 8,
tuy nhién - 5 thé tans con s6 nay 18n 20 bing 1énh: FILES = 20 trong tap
tinn CONPIO . SYs .

Bang 1.5. Cac thudc tinh cda tip tin

Thudc tinh Y nghta
S ; Binh thudng
1 Chi doc
, . An
) Hé thing

Badng 1.6. Cac ma I5i chuan khi x ly tap tin

Mé Hex Y nghta

1 Ham khong hop 18

Tap tin khéng co

Khdng co dudng dén tap tin

Hét the file

Khéng truy cap dudc (tap tin &n)
Thé file khdng hop 18

Kh&i diéu khidn bd nhd (MCB) bj huy
Thigu bd nhé

Bia chi khéng hdp 1&

Mai truéing khang hap 18

Khuén dang khdng hap 1&

Kiéu truy cap khéng hop 18

Dt liéu khéng hop 1&

Mo O @Y © 0~ @ ;e N

& dia khéng hop 1&

-
o

Cé y dinh xoa thu myc hién hanh

—
—_

Khéng cung thiét b

—_
[ %}

Khdng con tap tin nao
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Ngoai ra DOS tu déng gan 5 thé file (tir 0 dén 4) cho 3 thiét bi ngoai
vi la CON, AUX va PRN (CON dung 3 thé file). Tuy nhién chuong trinh
ctia chi phai chiu 3 thé file thai. Nhu vay ban con lai 5 thé va ¢6 thé ting
con s3 ndy 1én 17 v6i 1énh FILES = 20. Bang 1.7 cho thay 4 thé file diu.
Nhu thé, thé file ctia tap tin ddu tién ma DOS goi sé bing 5.

Bang 1.7. Nim thé file do DOS dit

Thiét bj thé file Cong dung ll
CON D Vao chudn (thudng Ja ban phim)
CON1 Ra chudn (thudng la man hinh)
CON 2 L&i ra man hinh
AUX 3 Vao va ra phy
PRN 4 Ra may in (LPT1 hay PRN)

¢ Ham 3C Hex: Tao tdp tin mdi

Ham 3C hex tao ra mét tap tin mdi dya vao dac td trong dudng tén.
Néit trén dia dd c6 mét tap tin tring tén thi nd s& bi xoa. Dy la didu ma
théng thudng ching ta mudn. Tuy nhién, néu muén tranh viée xoa di
mét tap tin da cb, cAn phai duyét qua thu muc trude.

Nhu di thdy trong mye trude, ching ta dat thém 0 & cudi dudng tén
va dung cap thanh ghi DS:DX dé trd dén ddu cha dudng tén, con CX
chita thudc tinh tip tin. DOS luén dit lai CX = 0 (thude tinh binh
thudng) khi ban tac mét tap tin méi. Hiay dat AH = 3C hex rdi goi INT
21 hex. Khi ngit két thic ta kiém tra ¢ nhd xem né dude dit hay
khéng? N&u duge dat 1a ¢6 16i. Vi ma 16i 14 chung cho tat cd cdc ham
ding dé truy cip cac tip tin trén dia nén c6 thé vidt ra mét tha tuc
chuin dé xl 1y 18i. Con néu khong c6 15i, hay cat thé file (dang chita
trong AX) lai. Va sé diung lai né mdi khi cn truy cap dén tap tin tucng
iing trén dia.

25-KTLT
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+ Ham 3D Hex: Mo mét tdp tin dd cé trén dia

Né&u muén doc mét tap tin da ¢ trén dia, thi trude hét phai mé né.
Ciing gidng trude, hiay dat thém 0 vao cuél duong tén va cho DS: DX tré
dén diu dudng tén. Pat AL = kiéu truy cép tap tin (xem bang 1.8.
thudng thi AL = 0), Sau d6 dat AH = 3D hex réi goi INT 21 hex. Khi
ngat két thic, hay chi ¥ dén ¢ nhé xem cé 15i hay khong ? Néu khéng
c6 161 thi hay cAt thé file dang ¢ trong AX.

Bang 1.8. Cac kidu truy cap khi mé mat tap tin

Kigu Y nghia
0 Chi doc
1 Chi ghi
2 Boc va ghi

o Ham 3F Hex: doc tir tap tin hodc thiét bi

Sau khi mét tap tin trén dia da duge khdi tao, ghi 1&én réi dong lai,
ching ta vAn ¢6 thé doc duge dit liéu chita trong né, T&t nhién phdi md
lai tap tin bang ham 3D hex thi s& 6 mét thé file. Hay dat BX = thé file
rdi cho CX = 8 byte can doc vao. C6 thé chon mét s6 bt ky, nhung cang
16n cang t8t. Ngoai ra nén chon 12 boi s8 ciia kich thude mét sector - 512
hay 1024 dé truy cap nhanh hon. Cip thanh ghi DS:DX tré dén vung bd
nhé ma dit liéu sé dude chuyén dén. Hay dit AH = 3C hex rdi goi INT 21
hex. Khi ngit két thic, cdn nhé kiém tra cd carry xem c6 13i hay khéng?
Néu khéong thi AX s& chda s6 byte da duge doc vao tir dia. Néu thay AX
< CX thi c6 nghia da doc hét tap tin. Néu chua hét phdi goi lai ham 3C
hex dé doc tiép. Khéng can déng tap tin néu chi doc né, tuy nhién viée
déng tap tin sé giai phong bt mot thé file va dé danh né cho ¢dng viée
khac sau nay.

Vi DOS tu déng gan tha file cho cac thiét bi ngoai vi, ta cé thé ding
ham nay dé doc tit ban phim. Trong trudng hgp nay the file chiza trong
BX bang 0.
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» Ham 40 Hex: Ghi tén tdp tin hodc thiét bi

Sau khi tao ra mgt tap tin véi ham 3C hex, c6 thé ghi di hév 16n iap
tin nay v6i ham 40 hex. Hiy dit BX = thé file, cho cip DS:DX trd din
viung dang ch@a dd lidu trong bd nhd, con CX = s8 byte can ghi ién dia.
Sau dé6 dat AH = 40 hex réi goi INT 21 hex. Khi ngat ké&t thie, nhé kiém
tra c0 carry xem c6 16i hay khéng? N&u khéng thi AX sé chiia s5 byte da
ghi lén dia. N&u thiy AX < CX nghia 12 ¢6 151 ( thuong do day dia). Néu
AX = CX thi ¢6 thé con phai ghi tiép. Hay nhd déng tap tin lai bang ham
3E hex.

Vi DOS ty dong gan theé file cho cac thiét bi ngoai vi nén c6 thé duns
ham nay dé ghi 1én man hinh. Trong truong hop nay thé file chda trong
BX béng 1.

¢ Ham 41 Hex: Xod tdp tin trén dia

Ham 41 Hex ding dé€ xoa mdt tap tin trén dia: Thue ra né chi danh
ddu xoé tén tap tin nay trong bang thu muc. Do d6 c6 thé citu vét lai
mot tap tin vé tinh bi xod. Ta cing da thay ham 3C hex ty déng xo04 mét
tap tin ¢6 tén trung véi tap tin dang duge khdi tao.

Hay cho thém 0 § cubi dudng tén va cho cip DS:DX trd dén diu
dudng t&n. Sau hay dat AH = 41 hex rdi goi INT 21 hex. Khi ngét két
thic, hay kiém tra ¢ nhd xem ¢6 15i hay khéng? Khong thé xoa mét tap
tin dang md hodc chi doc.

» Ham 42 Hex: Chuyén con tré file

Ham nay ding dé thay déi vi tri logic read/ write & mot file. D& thue
hign ham nay phai nap thé file vao BX, vi tr{ con tré méi vao AL. =&
lugng byte vao CX:DX.

Vi treedau trong AL duge goi 13 ma phuong phap. Néu AT=0 sé tinh
tl dau file va con trd duge chuyén di CX:DX byte tU vi tri nav. Néu
AL=1 sé tinh ti vi tri hién hanh. N&u AL=2 s& tinh tit cudi file hién
hanh. Trong trugng hgp cudi cing niy ta thudng gan 0 cho CX:DX dé
tim ra kich thude hién thai cua file, Néu dit 0 va véu ciu phudng phap 0
thi sé trg vé dau file.

26- KT s
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Sau khi thuc hién ham nay, DX:AX sé chita con trd file hién thoi
tinh bing byte ké tir diu file.

M3 16i=1 (sai s6 hiéu ham), =6 (thé khong hgp 18).

o Ham 43 Hex: Thudc tinh tdp tin

Ham nay ding dé xéc dinh hoac thay d6i thude tinh clia mdt tap tin.
Hiy cho thém 0 & cudi dudng tén va cho cap DS:DX trd dén diau duong
tén. Dé xac dinh thude tinh hiy dat AL =0, sau dit AH = 43 hex v6i goi
INT 21 hex. Khi ngdt k&t thic, hdy kiém tra co nhd xem cé 151 hay
khéng? Néu khdng thi cac thude tinh dang ¢ trong CX. Néu AX = FFFF
hex nghia 1 khong ¢6 161 cho dia ciing.

Con néu dat AL = 1 va CX = thude tinh mdi thi ¢é thé thay déi thude
tinh ct. C6 thé dit lai thude tinh tha 2, 3, 4 hay tat ca. Lay thi du CX =
7 (111 nhi phan) sé gan cho tap tin thude tinh chi doc, &n vao hé thang.
con CX = 0 s8 gan thudce tinh binh thuong.

o Ham 4A hex: Thay doi kich thude 1 khoi nhé da cdp phit

Khi mdt chuong trinh bat dau chay, né dude cap phat toar ho phén
¢on lai ciia b6 nhé. Sau nay chiing ta sé viét mdt chuong trinh got dudce
mbt chugng trinh khac bing ham 4B hex. Pé lam didu bay, trude tién
phai giai phéng khéi nhd da duge cip phéat cho chuong trinh dau, dé
chita chd nap chuong trinh sau vao. Ham 4A hex duge ding vao muc
dich nay.

Thanh ghi ES tré dén kh#i nhd cin thay d6i kich thude. D61 véi cac
chudng trinh cta chung ta (kiéu COM) thi ¢6 ES = CS. Con BX = kich
thude mdi, tinh bing paragraph ( 16 byte). Thudng thi cho BX = s§
paragraph t8i thiéu cdn cho chuong trinh ddu = ( dé 16n chudng trinh
ddu) 16 + 1. Hay dat AH = 4A hex réi goi INT 21 hex. Khi ngit két
thic, hay kiém tra cd nhd xem ¢6 151 hay khong?

o Ham 4B hex: Nap thuc hién mét chieong trinh

Ham 4B hex c6 thé thuc hién hai phuc vu khac nhau. C6 thé nap dd

lidu vao bo nhd rdi =t dung né hodc 1a nap mdt chuong trinh khac réi

26- KT e
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thue hién né. Trude khi ¢6 thé nap mét chuong (rinh khac. phad g
phong bdt khél nhé da duge cap phat cho chudng trinh ddu bang ham 44
hex, D& nap mot chuong trinh khac, hay cho thém 0 ¢ cudl dudng tén va
cho DS:DX trd dén dau dudng tén. Hay dat AL = 0 néu mudn nap
chuong trinh va thyc hién né, con dit AL = 3 néu chi mudn nap chuong
trinh vao bé nhd nhung khéng thic hidn. Cap ES:BX phai trd dén khéi
tham s8 (parameter block) chita théng tin vé chudng trinh thi hai nay. (
Bang 1.9 néi vé khéi tham sd cin cho viéc nap va thuc hién ). Khéi nav
gdm 7 word (= 14 byte). Word ddu tién 1a dia chi doan cia xau moi
trudng, dia chi duge chita tén cla & dia ¢6 tap tin COMMAND.COM (ndi
ma DOS sé tim mdi khi phan tam thai ecia COMMAND bj xo4 trong bé
nhd). X4u nay ciing chita bién PATH (dya vio day DOS tim cac tap tin
thuc hién dugc) va bién PROMPT (cho biét dang cGa dadu nhie cua DOS)
néu nhu hai bién nay da duge dat lai trong tap tin AUTOEXEC.BAT .

Ba double word con lai tro dén ba dia chi can truyén cho chuong
trinh sau: Dau tién 14 dia chi cia dong 1énh (command line: tai offset 82
hex trong chuong trinh diu), tiép theo la hai dia chi cla hai khéi diéu
khién file (File control block: FCB, & tai cac offset 5C va 6C hex). Chung
ta c6 thé diing dong lénh hay hai khai FCB dé truyén cac tham s6 cho
chudng trinh sau. Néu tham s& 14 mét duong tén (c6 cac thu muc con)
thi phai dung dong 1énh, néu khéng thi c6 thé dung khai FCB. Tiép theo
hay dat AH = 4B hex rdi goi INT 21 hex. Khi ngét nay két thic, hay
kiém tra lai cd nhé xem c6 151 hay khéng ?.

Bédng 1.9. Khai tham s& dé nap va thue hién véi ham 4B hex

Dia chi S8 byte Y nghia |
0 2 Boan chira xau mai trudng N
2 i 4 Dia chi clia dong 1&énh
6 4 Dia chi clia FCB thif nhat
10 4 Dia chi clia FCB thiT haj :
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Néu mudn chép mét tip tin vao bd nhé nhung khéng thuc hién né,
thi phai diing mét khéi tham s8 khéc, chi dai 2 word théi. Word tha
nhat chia dja chi doan ma tap tin sé& duge nap vao, va word thi hai la
hang s6 dinh vi lai (relocation factor) cdn thiét cho mét tap tin . EXE.
Khéi tham s8 nay duge cho trong bang 1.10.

Béng 1.10. Khdi tham s& dé nap véi ham 4B hex

Dia chi 86 byte Y nghia
0 2 Boan ma tap tin dude nap vao
2 2 Hang s6 dinh vi lai cho loai .EXE

e Ham 52 hex:Trd vé dia chi ciia vang DIB

Dia chi cta vang DIB noi ¢6 chita dia chi cia MCB d4u tién & trudng
thit nhat ctia DIB. Luu ¢ la dia chi ctia viing DIB chda trong ES:BX tro
t&i trudng thit hai cha vang DIB nén mudn cé dia chi cda MCB dau tién
phai giam ndi dung ES:BX di 4 don vi.
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PHU LUC 2
TAP LENH CHO MODEM SMARTLINK

Khi khdi dong, modem & ché d6 command Mode. Ta c6 thé dat cdu
hinh cho Modem bing cach st dung céc 1énh AT chuén. Luc nay chucgng
trinh di€u khién & ch& d9 Intractiv  (tuong tac) hodc ché& d§ Terminal.
Sau khi nhan méi lénh chi dinh hoat déng, Modem sé& cho lai ma két qua
dé théng bdo véi ngudi st dung. Cac 1énh c6 thé dude dua ra dudi dang
mdt chudi c6 hodce khéng 6 dau tring (Space) cho dé doe. Can khi thuc
hién, Modem sé& bé qua cac ddu cach nay. Trong khi nhép lénh cé thé
dung cac phim xoé (delete), hodc phim Backsspace dé siia 16i. Cac ky tu
trong cdu lénh c6 thé & dang chit hoa hay chit thuong. Tat ca cae lénh
dua ra cho Modem déu bit diu bang hai chid AT (mi chd ¥ bat ddu cho
méi dong lénh, ngoai trit 1énh A/ va t§ hgp lénh thoat (+ + + 0 Ma chd y
nay duge sit dung dé Modem xac dinh tdc dé bit vi cau trie cta dit lidu
(bit/char, start, Stop). Trong mét dong c6 thé dit mét hay nhidu lénh,
gita cac 1énh c6 thé dat dsu cach hodc khéng. Dong 1énh phai duge két
thic bing ky tu CR (Carriage Return - v& dau dong) ma gia tri clia né la
#13. Cac cdu lénh khdng c6 ma két thiic sé bi b qua. Khi nhan xong ma
két thuc, cac 1énh ndi tiép sau AT s& duge tudn ty thuc hién va Modem
tra lai ma két qua tuong tng. M&i dong 1énh khéng duge dai qua 40 ky
tit, néu khong sé bi 16i.

o Lénh trd lot (Answer command)

Modem thuc hién lénh nay tudng ty nhu ta nhéc td hgp cia may
dién thoai (OFF - HOOK) dé tra 13i Modem goi t6i. N&u trong khoang
thdi gian duge chi dinh trong thanh ghi 87 ma khéng phat hién thdy
séng mang (carrier) hoac khi huy bo 1énh nay béng cach nhan mét phim
bat ky, thi két qua tra lai 13 “NO CARRIER” va Modem quay vé
command mode. N&u phat hién cé séng mang, Modem tri lai ma “
CONNECT” va chuyén sang ché dé dit licu (DATA MODE). Trong ché
dé dit ligu, Modem trd vé& ch& dd lénh khi phat hién t§ hgp ma thoat
{Escape code sequence), thudng tong hop ma thoat 1a “ + + + .
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o Lénh nhdc lai (Repeat Commuand)

7hi nhan 1énh nay, Modem thuc hién lai lénh cudi cung duge luu

trong bé dém lénh. Lénh nay c6 thé ding dé€ quay lai s6 néu dudng bi
ban (BUSY). Lénh nay khong cén cdu lénh AT 6 ddu va khéng can két
thuc bang ma vé dau dong (CR).

s Lénh lwa chon chudn Bell/CCITT (Bell/ CCITT Selection Command)

BO:
Bl:

Bz

Chon chué&n CCITT V22.

Chon chuén Bell 212 - A,

Chon chuén CCITT V23 (& ché d6 nay khi goi di. modem
truyén véi tde dd 75 bps va nhan véi tée d6 1200 bps. Trong
ché do tra 101 s& truyén véi toc dd 1200 bps va nhan véi tdc
dd 75 bps).

s Lénh quay sé (Dialing Command)

Cac tham s6 6 thé bao gdm cac chit s8 tit 0 - 9, touch-tone tit A dén
D, *# P, R T, W\ @ / diu*” va d&u . Cac ddu ngoac, dau chém,

dau ndi, ddu gach chéo va dfu tring c6 thé sti dung cho dé& doe, khi thue

hién 1énh modem sé bo qua ching. Sau day la cac 1énh cu thé :

P hosic T : Lua chon viée tao s& biang chum xung (PULSE) hay la

bang méa da tan (TOUCH- TONE). 88 dudc tac sau khoang
thdi gian xéac dinh trong thanh ghi 86. Kiéu quay s6 mic
dinh la tao xung.

Khi gip d&u phay, modem tam diing quay s8 trong khodng
thdi gian dinh nghia trong thanh ghi 88 (s(i dung trong
trudng hop tU tdng dai cd quan (PBX) goi ra ngodi. tam
nghi truée khi tiép tuc quay sd ngoai).

Dau phay dat cudi cing déng 1énh quay s khién modem
chuyén vé ché& d6 1énh sau khi quay 8. Modem s& khéng néi
vdl bat ky modem nao, nhung né sé gill dudng va doi céc
lénh tigp theo.
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(@:

S=n:

W:

I

Bit modem dgi trong khodng thdi gian chi dinh trong 87
cho it nh&t mét 1a4n chudng rung, theo sau 1& 5 sec im lang
trude klhi thyc hién cAc 1&nh ti€p theo trong diy goi. Néu
khong phat hién hdi 4m chudng sau thdi gian chi dinh trong
87. Modem tra lai ma *“ NO ANSWER”.

Nhan d&u niay, modem chuyén sang NO - HOOK trong 1/2
sce, sau do s€ néi lal.

Ty déng quay s6 phone number da duge chita trong
NCRAM bang lénh &Zn= x, trong d6 n = 0,1.2 hodac 3.

Thiét lap viéc goi theo chiéu ngudge lai, nghia la sau khi
quay s& thanh c¢éng, modem chuyén ngay sang ché dd tra
loi.

Cho phép modem chd tin hiéu moi quay s6. Thaoi gian doi
chi dinh trong 87.

Lénh nay cho phép modem dgi trong 0,125 sec.

s Lénh tiéng vong (Echo Command)

E1:
EQ:

Modem gid lai DTE céac ky tud nhén dugce trong ché do 1énh.

Modem khéng giu lai cic ky tu nhan duge trong ché dé
1énh,

» (H) Diéu khién nhdc dat may (Switch - Hook control)

H1:
HO:

Diéu khién nhdc may (OFF Hook).
Diéu khién dat may (ON Hook)

Khong nén ¢6 thém lénh nio trong cing mét dong lénh tiép
theo sau lénh (H)

o Yéu cdu md sdn phdm va Checksum (Product code & Checksum)

{9

11:

Yéu cdu ma san phadm. Modem s& trd lai mét gia tri, nhu 1a
240,

L.énh cho modem tinh lai checksum trong ROM va tra lai
dudi dang 3 ky tu s8 ASCII va theo sau 14 mdt ky tu vé dau
dong va xudng dong (CR va LF).
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12: Ludn trd lai ma OK.

13: Yéu cdu ngay san xuit cia EPROM. Mét két qua nhu la
5/1/91-9.10 REVISION s& duge hién thi.

e Am lwong cuia loa

Cho phép ngudi sit dung nghe thay tin hidu cta su bit tay, ela qua
trinh go1 (hand shake ) va qua trinh truyén d@ liéu véi 4m lugng thich

hop.
L.LO, L1: Am lugng thdp
L2: Am lugng trung binh
L3: Am lugng cao.

Ngam dinh la L2.

Bt loa ON/IQFF
N.MO: Loa luén ludén OFF

N1: Loa ON cho té1 khi s6ng mang dudc phat hién
N2: Loa ludn Tuén ON
N3: Loa On cho tdi khi phat hién séng mang, nhung OFF trong

khi quay s6 .

o ON-Line

Lénh nay ding dé dua modem quay vé modem on - line, sau khi trd
v& mode on - line command bang t§ hgp ma thoat (+ + + ). Didu nay cho

phép dat lai cdu hinh modem sau khi d3 két néi hién lac.
01: Yéu cAu nhu trén trong mode V22 bis.

o M két qua
Lénh nay kich hoat by ma k&t qua trong qua trinh thuc hién cac
lénh.
QO: Cho phép tra lai mi két qua.
ql: Khong tra lai ma két qua sau khi thuc hién cac lénh. Cac
ngoai 18 khong chiu anh hudng cia Q1 gém : Cac 1énh dat,
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(S1)
Sr?;

Sr=n:

doc cac thanh ghi s, ma déc trung, két qua checksum va két
qua ctia cdc mode test véi sy tu kiém tra ludn duge tra lai.

Gia tri méc dinh 12 QO,

Céac 1énh thanh ghi truc tiép

Doc gia tri trong thanh ghi sr, két qua tra lai dudi dang ma
¢d s6 10,

Nap vao thanh ghi sr gia tri bang n (n tit 0 dén 255). Cac
gia tri cdu hinh ca modem duge luu trong thanh ghi s.

» Md két qud dang chit hay dang sé (Verbal/mumeric Result codde)

Lénh nay chon kidu ma két qua tra lai bdi modem sau khi thue hién

cac 1énh.
VO:
V1:

Ma két qua dang s8 ( dang ngén)
Ma két qua dang chit ( dang dai).

o Cho phép sit dung md trd lai mo rong (Enable Extended Result code)

X, X0

Béo tin cude ndl - CONNECT.
Quay s8 - Khéng cén than.
Phat hién bin - Khoéng.

Modem dg¢i mét thdi gian xac dinh trong s6 va sau dé quay s6 khéng

va dé y dén vide ton tai hay khéng tdn tai tin hidu mdi quay s6 (quay s6
khéng can thén).

X1:

X2:

Béo tin cudc néi - Bang théng bao diy du

( CONNECT 1200).
Quay so - Khong cén than.
Phat hién ban - Khéng.
Béo tin cude noi - Bang théng bao ddy du.
Quay s - Dgi dén khi cé dial - tone,
Phat hién ban - Khéng,

Mi tra lai “ NO DIAL TONE” s& duge tra lai néu trong
vong 5 sec van chua phat hién th&y tin hiéu mdi quay sé
(Dial tone).
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X3: Béoe tin cudc ndl - Bang théng bao diy da.
Quay s& - Khéng cén than.
Phét hién ban - ¢b.

Né&u modem phat hién dudng ban, nd tra lai ma “ BYSY” va .
dap may. Madem dgi hdi Am chudng trong khoang thdi gian
x4c dinh trong 87, néu c¢6 héi Am chudng hoac hét thdi gian
trong 87, nd s& doi thém mdt khodng S7 nita. Ma trd lai
dang day da.

X4: Biao tin cude ndil - Bang théng bao day da.
Quay sd - Doi khi ¢6 dial tone.
Phat hién ban - Cé.

¢ Enable long spuce Disconnect _
Y1: Cho phép modem ngit lién lac khi nhan duge médt diu
trdng kéo dai 1.6 sec tit modem xa.

YO: Khéng cho phép nhu trén.

o Lénh Reset

Reset t4t ca cAc gia tri mic dinh ciia modem chda trong bd nhd, tra

vé mA OK. Modem c6 hail profile danh cho ngudi su dung, ta lua chon

bang lénh ZO hoac Z1. moi 1énh trong cing dong lénh sau Z sé bi bo qua.

Bang ma két quia tra lai dudc trinh bay trén bang 6.1.

(+ + +) T8 hop thoat (Escape sequence)
Dua modem ti mode di liédu vé mode 1énh ma khong dap
may, van duy tri dudng lién lac. Ba ddu + phai nhap lién
tiép vA phai c6 thdi gian nghi trudc va sau t6 hgp nay.

(&C} cac tuy chon DCD.
Duy trl trang thai ON bén viing che DCD va bé qua moi
trang thai thue cia séng mang t modem xa.

&Cl: DCD kiém tr.a trang thai cua séng mang di liéu ti modem
xa va tao ra tin hiéu tuong thich v6i dinh nghia cua CCITT.
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Gia tri méc dinh 1a &C1.
(&D) cae tuy chon DTR.
&C, &DO: Modem bo qua tin hi¢u DTR va luén cho bang ON

&D1: Modem chuyén tit mode dit lidu sang mode 1énh néu
DTR chuyén trang théi tit on sang OFF.
Bing 6.1
Dang Dang dai Y nghia
ngén
0 oK Dang 1&nh thuc hién khang gap 16
1 CONNECT D3 ndi véi tée dé 300 bps
2 RING Chudng reo tai chd
3 NO CARIER M4t hodc khdng thay séng mang
4 ERRCR Li trong dang lénh
5 CONNECT 1200 D3 ndi dudc vai t6c d6 1200 bps
5 CONNECT V23 NGi theo chudn V23 1300/75 bps
3] NO DIAL TONE Khong ¢ tin hiéu dial tone trong gidi han thdi
gian cho phep
7 BUSY Goi tgi may dang ban
8 NO ANSWER £5i tugng bi gai khdng tra 1di sau khoang thdi
gian cho phép
10 CONNECT 2400 Ba ndi vai t8c db 2400 bps
30 CONNECT 4800 Dé ndi véi téc d5 4800 bps
32 CONNECT 9600 Ba ndi vdi t8c d6 9600 bps
32 CONNECT 19200 £4a ndi vai tdc d& 19200 bps
22 CONNECT 1200/RE4 Li&n két MNP class 4
22 CONNECT 1200/RELS Lién k& MNP class 5
23 CONNECT 2400/REL4 Lién k&t MNP class 4
23 CONNECT 2400/REL4 Lién két MNP class 5
22 CONNECT 1200/v.42 Lién két v,42
22 CONNECT 1200/V .42 bis Lign két V.42 bis
23 CONNECT 24001/ .42 Lign két V.42
23 CONNECT 2400/V .42 bis Lién két MNP class 4




398 K¥ THUAT LAP TRINH DIEU KHIEN HE THONG

&D2:  Viée chuyén trang thai DRR tit ON sang OFF sé dua
modem thanh dit may, cAm AUTO- ANSWER va  chuyén
sang trang thai dgi 1énh. :

&D#: Modem ap dung trang thai khoi tac néu phat hién ra sy
chuyén tin hiéu DTR tit ON sang OFF.
Moi sy thay d6i trang thai ctia DTR phai kéo dai hon
khoang thdi gian xac dinh trong 825 dé modem c6 thé nhan
biét dudge.

(&F) Dua vé cdu hinh ca nha may:

Cac thanh ghi s va cAc tham s& hoat dong cha modem duigc
nap cac gia tri mic dinh duge luu trong ROM.

&F, &F1: Hoat déng 2400 tryec tiép (dit modem vao ché dd né

&F2:

&F3:

truc tiép 2400 bps). N6 diit cie tham sd sau;

NGO :Huy bo viée flow cdntol tai cdng modem.

\d1 : Cho phép diéu chinh toc d6 bps.

N N1 :Hoat déng tryc tiép.

N QO : Huy bd flow control tai cdng nét tiép.

\VO :Chon bd ma tra lai chuén.

Diat cdu hinh hoat déng cua modem theo MNP class 5
¢ st dung kiém tra 161 va nén di lidu déng thdi dit cac
tham s8 saw:

\G1 : Cho phép flow control tai cong Modem.

\NJO : Huy bo viée diéu chinh tdc d6 bps.

NN3 : Hoat déng mnp ty ddng.

\NQ3 :Cho phép flow control tai cdng néi tiép.

\ V1 : Chon bd ma tra lai md rong.

Dat modem hoat déng theo chudn V.42/V.42 bis; kiém

tra 156i va nén dit liéu nguge theo MNP 5 va dat cac tham

s0 sau:

NGl :Cho phép flow control tai cdng Modem.
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(&G)

\NJO  : Huy bd viéc diéu chinh téc d6.

N N7 : Hoat déng theo LAPM/MP ty dong.

N Q3 :Cho phép flow control tai céng néi tiép.
\V1 :Luachon b mai tra lai ma réng.

TAan s8 truc.

&G, &GO: Khong ¢6 tan s8 truc (guard tone).

&G1:
&G2:

(&J)

Tén s truc 550 Ha.

Téan s8 trye 1800 Hz. Tdn s8 tryc sé khéng duge phat trong
ch& 9 Bell 212A va 103. Gi4 tri méc dinh 1a &GO.

Lua chon d4u né) telephone.

&4, &J0: Chon kiéu Jack RJ-11/RJ-41/RJ-45s,

&J1:

(&)

&KO:
&K3:
&K4:
&K5:

(&L)

Chon kifu RJ12/RJ13 cho dudng thoai 4 day.
(Gi4 tri méc dinh 1a &JO.

Lua chon flow control.

Ngan cAm flow control

RTS/CTS flow control.

XON/XOFF flow contrl

Bé qua XON/XOFf (pass through).

Lua chon dudng thué bao / dudng quay s6.

&L, &LO : Chon dudng quay s&,

&L1:

Chon dudng thué bao.

(&M) Lua chon ch& d¢ déng bd/ khong ddng bo.
&M, &M): Chon ché dd truyén khéng déng bé.

&M1:

St dung véi cic terminal c6 thé hoat déng trong ci hai
mode dong bd va khéng ddng b, sau khi thuc hién goi &
mode khéng dong bd, modem chuyén mode ddng bd. Néu tin
hiéu DTR chuyén tit ON sang OFF, modem sé quay trd lai
mode khong dong bd.
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&M2:

&M 3:

(&P)

S6 phone duge luu trong ving 0 s& duge quay khi DTR
chuyén tit OFF sang ON (s6 nay luu bang lénh &Z0).
Modem quay vé mode khéng déng b khi DTR chuyén tit
ON sang OFF. '

Diing cho quay sd bang tay. Quay s8 khi DTR bing OFF,
sau d6 dua tin hiéu DTR vé& On va ha ong néi xudng.
Modem phai nhan biét tin hiéu DTR On trudc khi dit éng
néi, néu khong sé bi mat dudng lién lac.

Lua chon téc dd xung (Make/Break Pulse Dial Rate).

&PO: Quay s8 theo US, 10 pps.

&P1: Quay s6 theo UK, 10pps.

(&Q) Lua chon mode hoét dong.

&QO: Modem truc tiép.
&Q1: Gidng nhu &M]1.
&Q2: Gifng nhu & M2.
&Q5: Mode kiém tra 16i.
&Q6: Mode binh thudng.
(&R): Tuy chon RTS/CTS.

Trong mode khéng déng bd, CTS ludn 12 ON trong mode 1énh va on-

line.

Trong mode ddng bd, c6 thé chon cac kha nang sau:

&R, &RO : Dat CTS dé dap lai RTS. Nén RTS chuyén tit OFF sang

ON thi chuyén sang ON,

Viéc nhan dd liéu dong b sé bi bo qua khi CTS 1a OFF.

e ($R) Tuy chon RTS/CTS

Trong mode khéng déng bd, CTS ludn 14 ON trong mode lénh va on -

line.

Trong mode dfng bd, ¢6 thé chon céc kha ning sau:
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&R, &RO: Dat CTS dé dap lai RTS. Néu RTS chuyén ti OFF sang

&R1:

ON thi chuyén sang ON.

Viéc nhéan dd liéu déng bd sé bi bé qua khi CTS 1a OFF.

Cho phép modem bé qua tin hidu RTS. Lénh nay dat CTS
thanh ON khi ¢ trang thai on-line va sin sang nhan di lidu
déng by, CTS giit On cho dén khi modem ha may.

o {(&S) Tuy chon DSR
&S, &80 : Dat DSR ludén ON khi modem bat 1én.

&S1:

(&T)

DSR hoat dfng theo dung khuyén cao caa CCITT
V.42 bis/ V22.

Cac lénh kiém tra

&T, &TO: Két thic moi qua trinh test dang chay. Lénh &T phai la

&T1:

&T3:

&T5:

&Té6:

1énh cudi cung trong dong lénh.

Khdi tao analog loopback tai chd. Dung dé kiém tra dudng
lién lac gita modem va DTE. Thanh ghi 818 xac dinh thdi
gian test

Khdi tao digital loopback tai chd, Test nay cho phép dit liéu
gii tif modem xa dén duge quay vong trong sd (digital
section) cua modem tai ché va giti ngude lai modem xa. Nhu
valy mode nay cho phép modem xa kiém tra tin hiéu s& héi
lién tif xa (remote digital loopback test). Hai modem phaj
duge ndi trude khi thuc hién test nay.

C&m modem tai chd ung thuan yéu cdu tit modem xa thuc
hién digital loopbak tif xa.

Cho phép test thiét bi dit liéu dau cudi tai chd, mo dem tai
chb vd mo dem xa va mach dién thoai. Terminal tai chd gt
message test tdi modem xa. Néu néi dude, modem xa sé
quay vong day théng tin nguge trd lai. Terminal tai chd
kiém tra bing cach so sanh diy théng tin dé véi day thong
tin géc va thong bio két qua test.
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&T7: Khdi tao digital loopback tit xa véi qua trinh tuy kiém tra
tuong {tng vdi khuyén cdo cia CCITT V.54, Trong qua trinh
test, cac phén ti di liéu duge modem kich hoat bao gém céc
tap hgp bit 0 va 1 theo téc dd lya chon ap dung cho
scrrambler (b6 trén). Kha ning phat hién cac 181 dac trung
duge nédi truc tiép téi ddu ra cua descramler (bd gidi trdn).
tai cubi cude test mdt s& dém 181 3 chit 8 (tit 0 dén 255)
dudc hién thi. K&t qua 000 bae réng modem va dudng thoai
da duge ki€m tra tat.

&T8: Khdi tao anolog loopback tai chd véi ché d6 tu déng kiem
tra {ing vo1 khuyén cdo CCITT V.54. Trong gda trinh test,
cac phan tit dit lidu bao gbm 0 va 1 duge khuyéch dai tai chd
theo tdc dé lya chon 4p dung cho scrambler. Kha nang phat
hién céc 18i dac trung duge ndi truc tiép téi ddu ra cua
descramler. Néu modem dang trong trang thai on - line khi
&T8 bt ddu, séng mang sé bi mét. Test nay cé ich trong
viée kiém tra mach thu/ phat cia modem tai chd.

(&V): Liét ké cdu hinh

Lénh nay cho hién thi ca hai profile dang tich cyc va duge c4t git.

(&W) ghi cau hinh vao viing RAM khéng mat (No volatile memory).

C6 thé luwu giit hai cdu hinh bing énh &WO0 hogec &W1 trong ndi
dung mét s thanh ghi S (80, S10, S14, 821, 822, 823, 825, 826 va 827).
Cac gia tri nay dugde tu déng 14y ra khi bat ngudn cho mode, hodc ditng
1énh zn.

(&X) Ngudn tin hiéu déng hd truyén déng bd (Synchrronous

Transmit Clock source).

Khi truyén déng b6, modem yéu cau dit lidu truyén (TXD) phai dong
bd v6i tin hiéu ddng hé. Tin hiéu déng hé nay cé thé duge cung cap bdi
modem hoac DTE..

&X, &X0 : Diing ngudn tin hidu déng hdé do modem tao ra
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&X1: Tin hiéu déng hé dude cung cdp bdi DTE théng qua chan 24
cua jac RS 232.

&X2:  Tin higu déng hé duge tai tao ti séng mang cla cac tin hidu
nhan duge.

(&Y): Lua chon profile cia ngudi st dung
&YO0: Luga chon c&u hinh 0
&Y1: Luya chon cdu hinh 1.

» (&Z) Luu giit 5o telephone

Lénh &zn = x ding dé luu gidt 8 telephone dé khi goi diing lénh
DS =n Modem c6 thé luu gid 4 sd telephone mdi s§ dai t&i da 36 chit 56
hoéc ky ty. Cac chit 86 tit 0 4én 9; cac ky tu c6 thé ]a A, B, C, D, #, *
(ding cho ma da tan).
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