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Lap trinh ghép noi trén WINDOWS

Trong cac phan trude ching ta sir dung ngét dé 1ap trinh cho cac thiét bi ngoai bang méi
truong Dos va viét chuong trinh 13 mot viéc khé khin hon. Hon thé nita cac chuong
trinh viét ra rat kho doc va kho st dung dbi voi ngudi méi bat dau hodc 13 nhitng ngudi
khong hiéu sau vé phan ctng va hé thong trong no. Bay gior chung ta bit déu tim cach
1ap trinh st dung ngay cac ham cua Window c6 hd tro dé 1ap trinh ghép nbi va diéu
khién thiét bi ngoai,trong phan nay ching ta sitr dung ngdn ngit Vb dé lap trinh voi cac
thiét bi nhu SoundCard,VGAcard,...

Tép *.DLL va cach tiép can.
Tép DLL trong Windows:

Tép tin *.DLL (Dymantic Link librany) Thu vién lién két dong, doi khi con goi 1a cac
ham thu vién cua Windows (Window Function librany). Thay vi chung ta phai viét toan
bo tng dung bang tay thi bay gio ching ta chi viéc goi cac chirc ning da c6 san trong
tép tin *.DLL. Péc tinh lién két dong hoan toan tuong phan véi véi mot khai niém khac
d6 1a lién két tinh cu thé 1a viéc dong goi st dung cac hinh anh lién két tinh. Mic du hién
nay Unix ciing cung cip céac thu vién dung chung (twong tu *.DLL), nhiéu nha cung cip
Unix cac lién két tinh vi tng dung hoan toan tuong tu cac thanh phan can thiét, viéc cai
dat mot thu vién hay ung dung maoi khong thé 1am hong cac chuong trinh cai dat trudc
do. Cac nha cung cap khong can phai lo ning t6i viéc khi cai dt thi cac pham mém khac
¢6 anh hotng toi phan mém ciia minh hay khong. Khi st dung cac tép *.DLL c6 nhiing
vu diém sau day.

* Tép * EXE c6 kich thudc giam di dang ké do phan 16n cdc ma nam trong DLL.

* Mot thu vién DLL c6 thé sir dung dong thoi cho nhiéu tmg dung khac nhau, nhung lai
chi can nap mdt lan vao bo nh¢ trudce khi chay
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* Cac chuong trinh thé hién tinh Modul r& hon vi c6 su thay d6i trong DLL thi cac
chuong trinh goi thwong khong bi thay doi.

Ngoai ra con c6 mot sb wu diém khéc
Mot 1a: Dung luong 6 dia dugc tiét kiém

Hai la: Tiét kiém bo nhd vi né c6 thé ding cho nhiéu tmg dung khac nhau tirc 1a né ap
dung ki thudt chia sé. Windows ¢ gang nap DLL vao bo nhé Heap va khi chuong trinh
nao can sir thi s& 4nh xa dia chi vi tri ciia n6 sang cho chuong trinh can dung. Phan 16n
cac DLL c6 thé chia s¢ dugc nhung c6 mot s6 thi khong thé chia sé ma phai sir dung
riéng

Ba la: Viéc sura chita 101 xay ra té ra dé dang hon vi phan nao sdy ra 161 thi phan d6 duoc
sua chira. Cac DLL c6 161 1a duy nhat c6 thé stra chita n6 ma kkhong can phai viét lai
toan bg ing dung

Cich tiép cén Vi DLL ciia Windows
Co ché bao vé file cia Windows

Khi tiép can véi cac tho vién mot van dé quan trong can phai biét dén 1a co ché bao
vé File Cua window. Chtrc ndng bdo vé tap tin cua window (WFP: Windows File
Protected) 13 bao vé cac DLL hé thong khoi phai sira chita hay x6a bo cac tac nhan
khong duoc phép. Cac ing dung khong thé thay thé cac DLL hé théng, chi co cac
Package nang cip hé diéu hanh, chang han nhu 1a SERVICE PACK méi ¢6 thé 1am diéu
do. Cac DLL hé théng chi dugc nang cép boi SERVICE PACK duoc goi 1a DLL duogc
bao vé (Protection DLL). Trong Window 2000 c6 khoang 2.800 DLL dugc bao vé. Néu
ta thir sao chép mot DLL dugc bao vé trong thu muc hé thdng (Win\System32 ) bang
mot DLL cung tén nhung khac phién ban thi moi viéc tudong dién ra ém dep va lai khong
hé bao 16i. Nhung sau d6 Window 2000 lai thay thé n6 bang ban gbc ban dau.

Mbi khi DLL dugc dit vao trong thu muc h¢ théng thi Window nhan dugc mot sy thay
d6i thu muc thi né lap ttrc kiém tra xem c6 DLL duoc bao vé nao bi thay do6i hay khéng.
Néu dung c6 su thay doi thi n6 kiém tra xem c6 chir ki s6 phu hop 1¢ hay khong. Néu
khong hop 18 thi Window tu sao chép DLL gdc tir thu muc Win\System32\dlICache vao
thu muc Window\SY Stem32. WFP bao vé cac DLL hé théng khoi sy thay ddi cta céac
thanh phan cua phan mém cai dat. Ngay cac san phim cua MicroSoft Nhu Office va
Visual Studio ciing khong thé nang cip cac DLL dugc bao vé trong thu muc hé thong.
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Vin dé xung djt DLL

Khi méi tiép xtc voi cac DLL thi mot trong sb cac kho khan gip phai 13 vin dé xung
dot DLL:Sau khi cai dat mot phan mém maoi véi mét s6 thu vién 1ién két dong DLL nao
do6. Mot hodc vai ing dung c6 san trén may khong lam viéc dugce nira.

Vén dé xung d6t DLL trén Windows9x gdy nén bai mot sd yéu diém trong viée bao vé
DLL: mdt chuwong trinh cai dit nao d6 khong kiém tra phién ban trude khi sao chép céac
DLL vao thu muyc cta hé thdng. Thi du néu mot chuwong trinh cai dit so sanh phién ban
hién thoi cia MFC42.DLL va khong gdy ra van dé gi. Tuy nihén mot chuong trinh cai
dat lai khong lam thao tdc nay. Ban DLL cii dugc sao chép de¢ nén ban DLL méi hon.
Hau qua 13 khi chuong trinh yéu cAu mot doan ma trong ban méi hon, né s& khéng tim
duoc doan ma d6. Van dé nay xay ra rat phd bién véi nhitng nguoi st dung win9x, dic
biét 1 khi Download cac phan mém mién phi hodc 1a khi soa chép cac chuong trinh tir
ngudi quen. Cac chuong trinh chuyén nghiép ngay nay khong gay nén van dé nay boi 18
chung luén kiém tra chudc khi ghi dé nén DLL.

Céc DLL mdi ludn duge coi 1a twong thich véi phién ban cii, nhung diéu nay khong phai
bao gio ciing ding. Van dé xung d6t DLL ciing c6 thé xay ra khi mot DLL duogc cai dat
nhung ban than no lai chira mot 16i méi. Mic du day 1a nguyén nhan rat it gip nhung da
c6 trudng hop xdy ra trong thuc té.

Cach tao va str dung tép *.DLL trong BASIC va DELPHI
Cac DLL riéng

Thudng thi cac chuong trinh trén Window 9x xho nhitng ing dung cu thé ta s& cam thiy
thiéu mot s& ham nao d6. Khi dé cach giai quyét tot nhat 1a viét ra ham bang mot ngdn
ngit khac, chang han nhu ngon ngit C. Sau d6 thiét 1ap mot ham DLL. Py chinh 1a DLL
riéng (Private). Co thé dinh nghia: DLL riéng la cdc DLL dwoc cai dat trong mét vmg
dung xdc dinh va chi c6 g dung dé sir dung. Chang han ta quan tim dén chuong trinh
Maypp.exe. Ta di kiém tra Myapp.exe véi Msvert.dll phién ban 1.0 va véi Mayapp.dll
phién ban 2.0. Ta mudn bao ring Mayapp.exe ludn duoc stt dung Msvert.dll phién ban
x.x va MA.dIl phién ban 2.0. Dé 1am duoc viéc d6 phan mém cai dit cua ta sao chép
Mayapp.exe, Msvcrt.dll phién ban 1.0 va Sa.dll phién ban 2.0 vao thu muc /Myapp. Sau
do6 ta lvu y Window 98/2000 ring Myapp.exe s& ding cac DLL riéng d6. Khi Myapp
chay trén mot hé thdng Windows 98/2000, no tim trong thu muc /myapp cac DLL riéng
trude khi tim trong ca thu nuc va dudng din cua hé théng. Cac Service Pack tuong lai
nang cap Msvert.dll s& khong thé 1am hong Myapp vi né khong sir dung phién ban chung
ctia Msvert.dll. Cac tng dung khac c¢6 cai dat cac phién ban khac ciia DLL khong thé
anh huong té1 Myapp, boi 1€ Myapp c6 phién ban sur dung riéng MA.dIL.
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Céc DLL riéng con dugc goi la cac DLL canh nhau (Side to side), bdi 1€ mot ban riéng
ciia DLL duoc str dung trong Gng dung tmg dung khac. Néu ta chay WordPa va mypp
déng thoi thi hai ban Msvert.dll dugc nap vao vao bd nhé (do d6 ma c6 thuat ngr "canh
nhau"), ngay ca khi WordPad va Myapp cung dung chung phién ban ctia Msvert.dll.

C6 hai cach tiép can dé c6 duoc DLL riéng. Néu ta dang viét mot ing dung méi hodc
mot bo phan méi, ta dat cho mdi phan mot phién ban duy nhat. Ung dung cua ta biét
phai nap ban riéng DLL dung chung nh¢ thong tin phién ban ctia n6. Cach tiép can tho
hai 14 bao vé cac ing dung co san, Gia sir C:\Myapp\Myapp.exe 1a mot img dung di co
ma ta mudn bao vé khoi rui ro trong nhirng 14n nang cip cua cac DLL sau ciing nhu cia
Service Pack. Ta chi can sao chép cac DLL dinh bién thanh cac DLL riéng ctiia Myapp
vao thu muc \Myapp va tao ra mot tép rong trong thu muyc d6 tén 1a "Myapp.exe local".
bay gid khi Myapp chap va tim File.local no s& tim kiém trong thu muc hién thoi cac
DLL va COM service trudc khi tim dén duong din chuan. Néu tng dung cua ta ma bi
16i do Service Pack nang cép, ta tao mdt chuong trinh cai dat vai file.local va cac DLL
ma ta can cung cap chung cho khach hang.

Cé cach tiép can chi dinh phién ban (cho céc ing dung dang viét ) va cho local (cac ing
dung da c6 ) déu c6 mot so dac tinh nhu sau:

* Cac DLL trong thu muc ting dung duoc nap thay vi cac DLL hé thong

* Ta khong thé d6i huéng 20 DLL duock liét ké trong HKEYLOCAL MACHINE\
SYSTEM\CurrentControlSet\ControlSession manager\ KnownDLLs. Phan 16n chung
khong thé chay canh nhau vi can duy tri cac trang thai khéng phu thudc vao tién trinh
Vidy: kernel32, user32 va ole32 khong thé bi d6i hudng boi 1& chiing c6 trang thai (cac
dbi twong kernel, cac handle cira s6...) can duy tri xuyén sudt cdc tién trinh. Trong hé
diéu hanh tuong lai mot s6 cac DLL nay s€ dugc stra lai va chay canh nhau, khi d6 danh
sach s€ duoc rut bot.

* Pé giai quyét cac xung dot trong cac g dung hién c6 phai x4ac dinh xem: DLL nao
can duoc bao vé.

Céc tiép can chi dinh can phai duoc thyc hién béi chinh tic gia ciia bd phan hay ung
dung. Cac nha quan li cac chuong trinh cai dat c6 thé tao ra cac file.local rong dé thuc
hién céch t€p can thir hai. Cac hé di€u hanh hién nay hau hét c6 cac co ché bao vé.

Tép Port. DLL

Diéu dic biét kho khin khi 1am viéc trong moi truong Windows 1a tiép can dén giao

dién cua may tinh PC. Thyc té cho théy c6 mot bién phap hiéu qua nhét 13 tao ra mot
tép DLL c6 kha nang str dung trong nhiéu trng dung. Mot tép khéac dugce gidi thi¢u trong
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phan sau c6 tén quy udc 1a 8255.DLL. Puoc viét bang C™ cac tép nay dugc viét trong
mot ngon ngir khac, tuy theo kinh nghiém cua nguoi 1ap trinh.

Tép DLL duogc dé cap dén nhiéu lan trong phan nay 1a duo viét dudi dang ngdn ngir
Delphi ¢6 quy wéc 1a Port.dll dé chi r6 ddi twong tng dung 14 cac cong. Tép DLL nay
dugc thyc hién chirc ning mé rong cuia ngdn ngit dé dung cho cac ngdn ngir lap trinh
khac nhau. Sau khi tao ra (hoac kiém duoc) thi phai sao chép vao trong thu muc hé théng
ctia Windows dé cac chuong trinh déu c6 thé sir dung duoc. Tuy theo cach lya chon, ta
cling 6 thé dat tép DLL nay vao trong thu muc chuong trinh ndo d6 cta chuong trinh
diéu hanh (EXE)

Nhirng nhiém vy dat ra khi viét tép PORT.DLL la:

Mé¢ giao dién

Truyén dir liéu theo cach ndi tiép

Tiép can dén cac duong dan & giao dién

Nhép va xuét ra cac cong

phat khoang thoi gian dé cho c6 thoi lugng chinh xac dén Mili gidy

phat khoang thoi gian dé cho c6 thoi quét chinh xac dén Micro gidy

Truy cép t61 card am thanh

Truy cip qua cong trd choi

Tép DLL c6 thé duoc su dung trong cac h¢ théng co thé lap trinh hoan toan khac nhau.
Ngoai ngon ngit dugce 1ap trinh trong phan nay, cdc ham cé thé dugc viét ban ngon ngir
C. Vi vay mot chuong trinh dugc viét ra mot lan c6 thé duge chuyén giao dé dang sang
cac hé hthong lap trinh khac. Ngoai ra, ta c6 thé trao do6i véi thu vién DLL trong céac
Macro cia Word hoac Exel. Viéc viét ra mQt thu vién DLL chung dé truy cap téi phan
cing da dugc du tinh. O mot mirc d6 nao d6 6 phan trai ngugc voi cach tu duy ctia nha
thiét ké phan mém khoi xay dung Windows. Trong do¢ tat ca cac thao tac truy cap nén
phan ctrng déu tién hanh thong qua céac t¢p dém (Driver). Mot t€p dém ludn di theo mat
thiét bi hoan toan x4c dinh. D61 v6i ng dung ghép n6i may tinh khong chuyén nghiép
thi khong thé hy vong dén sy giup d& cua cac t€p nay. Ly do viéc viét ra cac tép nay

thudng rat ton kém va thuong dugc viét ra béi cac hang 16n.

Trong DOS, mbi ngdn ngit 14p trinh déu c6 cac 1énh dung cho cong, ma thudng goi tat
1a 1énh cong (GWBASIC 1a INP va OUT, con trong TurboPascal 1a PORT [...],...).
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Pé trao ddi truc tiép trén toan bo phan cing ciia may tinh PC.Trong mot s6 hé diéu hanh
thi chiing ta thAm nhap phan ctig phai thong qua cac ham cac thu vién cac dich vu cia
hé diéu hanh va c6 sy bao vé cia hé théng nén viéc truy cap truc tiép vao phﬁn cung
cang tré nén kho khan. Trong cac hé diéu hanh thién huéng mang thi viéc truy cap do
lai cang bi b6 hep

Goi tép *.DLL trong VisualBasic

 Loght LBk

TOH

Hinh 4-10: Tao mot Module

Viéc str dung mét tép tin DLL c6 thé duoc chira & day thong qua mot thi du don gian ma
khong bo sung thém gi cho phan ctng. Loa ctia may tinh duoc diéu khién thong qua céc
khéi, cac khdi nay c6 thé diéu khién qua cé 1énh cong. Loa duoc diéu khién hodc 13 bang
b6 dinh thoi dé xuat ra 4m thanh c6 tan sb nhat dinh hoic ta ¢6 thé diéu khién truc tiép
thong qua dudng din xuét ra vi mach ghép ndi ngoai vi 1ap tinh dugc PPI (Programable
Peripheral Interface) loai 8255 trong may tinh pc ta ciing c6 thé tao ra cac m thanh theo
cac cach thay d6i trang thai logic mot duong dan bang mot chudi cac tac dong lién tuc:

Bat va tat. Cac phuong phapthu: nghiém dugc néu ra & ddy mot mat dé lam quen véi
céc khai niém co ban vé mot tép DLL, mit khac dékhao sat tién trinh thoi gian trong
Windows.

Loa duoc diéu khién qua bit 1 clia cong B trén vi mach 8255. Vi mach nay chiém céc
dia chi 60h (96 dec) trong ving vao/ra cia PC, cong B nam ¢ dia chi 97. Cac nbi ra cong
ludn c6 do rong 8 bit, vi thé 8 dudng din co thé chuyén cing mot lac. Nhung chi ¢o
duong dan bit 1 duoc phép thay doi, boi vi cong B cia mach PPI, con diéu khién nhiéu
duong dan khac. Do d6 trude hét, trang thai cta cong chi dugc doc dé thay doi chi mot
bit. Néu cam thay kho khan trong viéc tim hiéu cach xir li timg bit, ta nén chon cach tiép
can voi cach chuong trinh dung lam thi du dugc gidi thi€u trong cac chuong trinh sau;
Ngodi ra viéc truy nhap nén ccac gido dién tir bén ngoai c6 phan don gian hon.

Dé tiép can voi cac dia chi cong riéngbiét trén may tinh PC tép DLL giéi thhiéu hai ham
cu thé.
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Out Port ADR.DAT 'xuét dit licu ra mot dia chi ra tep
Input port ADR 'doc dit li¢u tir dia chi ADR

Trong Visual Basic outport ¢ thé duoc két néi nhu 1a Sub (procedure) nguoc lai inport
phai 1a mot ham. Cac phan tir ca tép DLL doc chi dinh bang 1énh khai bao (Declare) dé
viéc chuyén giao dir liéu giita VIsualBasic va tép DLL, c6 thé van hanh dung thi tat ca
cac thong sb giao ByVal can duoc khai béo,nghia 13 nhu mét tham tri- ngugc voi vieec;
chuyén giao mot dia chi so sanh trong hé diéu hanh Windows 95/95 32 bit phai dung
cac chit in khi khai bdo trong thu vién DLL, Tét ca ccac ham chi duoc dat tén bing cac
chir cai viét in va tén nay phai dugc gitt nguyén trong chuong trinh duoc goi. nhitng 16
khai bao toan cuc phai dugc khai bao trong mot Modul riéng. Modul nay dugc két ndi
trong Project TON,

Declare sub OUTPORT Lib "PORT.DLL" (ByVal Adr as Integer, Byval dat as Integer)

Declare Fuction OUTPOR Lib "PORT.DLL" (ByVal Adr as Integer, Byval as Integer)
as Integer

Declare Sub DELAY Lib "PORT.DLL" (ByVal thoigian As Integer)

TOM

Hinh 4-11: ctra s6 chuong trinh

Bay gio Inport va Outport (Trong doan chwong trinh viét bang chit In !) c6 thé duoc
st dung trong mot Project chung. Ngoai ra thu tuc Delay cling da dugc khai bdo va s€
duoc sir dung trong phan dudi ddy. Lan xuat am tan dau tién can phai dugc tao ra trong
vong lap nhanh véi 100 xung vudng goéc & loa, va tan s6 ciia 4m thanh phai nam trong
ving nghe duoc. Viéc quan 1i timg bit khi xuat ra cong bang 1énh outport dugc tién hanh
bang cach sir dung cac ham logic ALD va OR d¢ chi thay d6i mot duong dan cia cong
duge doc vao bang lénh Inport. Cac ham nay s& con duoc giai thich chi tiét hon trong
cac phan sau. Chuong trinh nén sir dung mot khuoén mau don gian v6i mot phim nhan
TON. Puong dan loa dugc tat/bat 100 lan nho vay ta c6 thé nghe chang han & mot may
tinh tinh PC v&i xung Nhip 200Mhz chi mét loai 4m thanh thi thdi gian chd bo sung can
phai dugc dién vao. O day thoi gian chd duoc tao trong vong lap dém véi 10000 vong
lap

Private Sub Command1 Clic()
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Dim i, t As Integer

Fori=1 To 100

OUTPORT 97, (INTPORT(97) Or 2)
Fort=1 To 1000

Next t

OUTPORT 97, (INTPORT(97) And 2)
Next

Fort=1 To 1000

Next t

End Sub

Khi nhén vao phin "TON" ta s& nghe thdy am thanh phét ra ¢ loa. Do cao clia tan sb 4m
thanh phu thudc vao may tinh dugc st dung. Dlem dang chuy y] 1a; am thanh dugc tao ra
co chat lwong khong cao; doi khi ta thiy nhiéu tiéng dn hoic tiéng lao xao nguyén nhan
1a tién trinh sir dung thoi gian (Time Characteristic) ciia Windows.

Thoi gian chd duoc tao ra qua vong lip tré thuong khong bao gid c6 thé dong déu bai
vi Windows con phai hoan thanh nhiéu nhiém vu chang han Windows con phai quan sat
chudt hodc cac qua trinh khac dang dién ra dong dong thoi can dugc xur li do d6 ngudi
ta thong noi rang Window khong c6 kha ning thoi gian thuc, rang khong thé diéu khién
cac qua trinh dién bién nhanh bang Windows mot cach tin cdy. T4t nhién 13 nhan xét
nay mang tinh tuong d6i boi vi nnhanh dén thé nao va tin cay dén murc nao con 1a mot
ranh gidi chua rd rang. C6 thé khang dinh rang khongthé tao ra mot 4m thanh trong chéo
bang nhimg chuong trinh di dan ra 1am thi du trén.

Puong nhién 1a vong lap dém khong phai 1a giai phap duoc Iya chon trude tién khi ta
quan tAm dén thoi giam tré Window di cung cAp mot phuong tién tét hon dé nhan duoc
thoi gian tré dén tung mili gidy théng qua viéc truy nhap téi ham Delay ctia DLL viec
stt dung ham delay theo cach nay cho phép cai thién chat luong 4m thanh dugc xuét ra
dang tiéc 1a tan s6 ccaco nhat clia Am thanh duoc xuat ra chi ¢& 500 Hz khi ta thay doi
trang cong timng ms

Vi doan chuong trinh nay 4m thanh duoc xuit ra nghe rd rang hon tuy chét luong

chu so sanh v&i am thanh dugc toa ra tir cac vi mach. Cac két qua nhan duogc tr DLL
Realime (true) con dugc cai thién nhiéu hon. Nhung & day ta ¢c6 mdt an tugng rd rang
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kha nang thoi giam thyc cua W%ndow c6 thé di xa hon. Mué{l khéq st chi tiét hon, ta
ce:m dén mot giaowdéng’ de 9(’) thé quan sat trong thai duong dan, chang han ¢ giao dién
cong COM cua cong noi tiep

vi du

Private Sub Command1 Click()

Forn=1To 100

OUTPORT 97, (INPORT(97) Or 2)

DELAY 1

OUTPORT 97, (INPORT(97) Or 253)

DELAY 1

Nextn

End Sub

Bén canh ham DELAY la dung cho khoang thoi gian 1a mini giay, trong DLL con cé
ham gidy tré v4i khoang thoi gian 1a micro giay.

Con mot van dé can quan tam dén 1a viéc goi ham DLL. Tat cé cac 1oi goi DLL can duoc
khai bao trong modul Basic bén ngaoi co6 tyé€ 1a PORT.PAS sau do, thu vién c6 hté nap
vao project mdi, ma khong doi hoi sy quan tam nhi€u hon dén cac khai bao. Tron tép
PORT.DLL phai dugc dat trong thuy muc Window hodc phai dat trong thu muc c6 chira
chuong trinh exe can chay

Poan chuong trinh sau day 1a PORT.BAS véi ta ca cac khai bao dung trong VBS
Declare Function OPENCOM Lib "Port" (ByVal a$) As Integer

Declare Sub CLOSECOM Lib "Port" ()

Declare Sub SENBYTE Lib "Port" (ByVal b$)

Declare Function READBYTE Lib "Port" () As Integer

Declare Sub DTR Lib "Port" (ByVal b$)

Declare Sub RTS Lib "Port" (ByVal b$)
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Declare Sub TXD Lib "Port" (ByVal b$)

Declare Function CTS Lib "Port" () As Integer

Declare Function DSR Lib "Port" () As Integer

Declare Function RI Lib "Port" () As Integer

Declare Function DCD Lib "Port" () As Integer

Declare Sub DELAY Lib "Port" (ByVal b$)

Declare Sub TIMEINIT Lib "Port" ()

Declare Sub TIMEINITUS Lib "Port" ()

Declare Function TIMEREAD Lib "Port" () As Long

Declare Function TIMEREADUS Lib "Port" () As Long
Declare Sub DELAYUS Lib "Port" (ByVal 1 As Long)
Declare Sub READTIME Lib "Port" (ByVal 1 As Boolean)
Declare Sub OUTPORT Lib "Port" (ByVal a%, ByVal b%)
Declare Function INPORT Lib "Port" (ByVal p%) As Integer
Declare Function JOYX Lib "Port" () As Long

Declare Function JOYY Lib "Port" () As Long

Declare Function JOYZ Lib "Port" () As Long

Declare Function JOYW Lib "Port" () As Long

Declare Function JOYBUTTOM Lib "Port" () As Long
Declare Function SOUNDSETRATE Lib "Port" (ByVal a$) As_ Integer
Declare Function SOUNDSETRATE Lib "Port" () As Integer

Declare Function SOUNDBUSY Lib "Port" () As Boolean
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Declare Function SOUNDIS Lib "Port" () As Boolean

Declare Sub SOUNDIN Lib "Port" (ByVal buff$, ByVal size%)

Declare Sub SOUNDOUT Lib "Port" (ByVal buff$, ByVal size%)

Declare Function SOUNDBYTES Lib "Port" () As Integer

Declare Function SOUNDBYTES Lib "Port" (ByVal b%) As Integer

Declare Sub SOUNDCAPIN Lib "Port" ()

Declare Sub SOUNDCAPOUT Lib "Port" ()

Theo cach tuwong ty, Cac ham DLL c6 thé duoc khai bao trong VBA (VisualBasic
Application). Trén nguyén tac ccéd thé chay thir tat cad cac chuong trinh c6 thé cha trén
Word Hoac Excel, cac chuong trinh c6 thé khéi donng nhu 1a cd marco, cac khai bao cé
thé co6 trong VisualBasic. Thi du sau day cho phép tao ra am thanh ttr loa cua PC. Céc
thi du viét bang VisualBasic dugc gidi thiéu sau day.

Trong Word 97 mét User Form c6 thé chira cac phan tir diéu khién riéng, ciing c6 thé

dugc st dung trong mot Macro. Khi do, trude tir "Declare” luon 1a tir khéa "Private".
Theo céach nay, tat ca cac ham va thu tuc dugc tao lién két véi Private

TOM

Hinh 4-12: M6t macro trong Word 97
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