Chuong 4

LAP TRINH CHO MAY TiNH BIEU
KHIEN

4.1 LAP TRINH XUAT NHAP NGOAI VI

Khi dung may tinh dé do ludng, diéu khién ta phai giai quyét
van dé la xudt mot di liéu 8 bit ra mot thanh ghi hay doc di liéu 8
bit tu thanh ghi vao mét bién.

V&n dé nay dugc gidi quyét dé dang bdi cac ngdbn ngi lap
trinh trong moi truéng DOS nhu hgp ngl, Qbasic, Pascal, C. VGi hé
diéu hanh Windows 98, 2000XP thi céng viéc tr6 nén phtc tap
han..

4.1.1 Lap trinh xuat nhap trong méi trudsng DOS

1- Lap trinh hop ngl
Xuat dii liéu tu bién data ra céng c6 dia chi address:
mov  dx, address

mov  ax, data
out dx, ax

Vidu: mov dx, 300H
mov  ax, FOH
out dx, ax

g

Nhap sé liéu ti céng dia chi address vao bién data

mov  dx, address
in ax, dx
mov  data, ax

data, address la s6 nhi phan 16 bit.

2- Qbasic
Dung Iénh INP (port%) va OUT port%, data%

Nguyén Pirc Thanh
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port la s6 nguyén ti 0 dé&n 65535 chi dia chi c6ng
datala s6 nguyén ti 0 = 255,
&H ky hiéu s6 Hex phia sau , % ky hiéu bién la s6 nguyén
Vidu: a%=INP (&H3FC)  ‘doc sb liéu & c8ng 3FCH, thanh ghi modem
OUT &H3FC, (a% XOR 1)  ‘dao bit cudi, xuat ra céng 3FCH
OUT 768, 160 “ xudt AOH ra céng 300H
3- Pascal
Dung Iénh port: xudt nhap mot byte, portw: xuadt nhap mét tu
Xudt data ra port dja chi reg
port[reg]: = data;
Doc port dia chi reg vao bién value
value: = port [reg];
Vidu: data: = port [$378];
port [$37A]:= data out;
4- C, C Builder, Visual C
Dung Iénh inp va outp (hay inportb, outportb, inport, outport)
Control = inp (0X61);
outp (0X43, 0Xb6);
Visual C**6.0 cé cac ham va thu tuc:

_inp: doc byte _outp:  xuét byte
_inpw: doc méttu  _outow: xudt tu
_inpd: doc tli kép _outpd: xudttu kép

Vi du: lap trinh C
# include <conio.h>
# define dataport 0x378
# define statusport 0x379
int Dummy:
Dummy = _outp(dataport, 0);

Dummy = _inp(statusport);

4.1.2 Lap trinh xuat nhap dung Visual C**6.0 (Win 98)

Sau khi mé VC, ban vao menu File — New — Projects chon
muc MFCAppWizard (exe), sau dé dat tén cho project va dia chi
luu file r6i bAm OK.
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Hew K E3

Filezs  Projects | Wiorkspaces I Other Documents I

L2 ATL COM Appwizard Project nanne:
53] Cluster Fesource Type Wizard Iiapart
I Custom appiwfizard

‘=1 Database Project Lagation:

DevSitudia Add-n Wizard Je:tioport ]
e 154P] Extension Wizard

| b akefile

,..'l MATLAE Project Wizard * Create new workspace

8= MFC Activer Controfwfizard i Lddite curent workspace
MFI: Apphedizard (i) I | Dependency of:

| [

i Utility Praject

Khi clta s6 MFCAppWizard xudt hién, chon option Dialog
Based sau do ti€p tuc bAm Next, & budc 4 ban bdm Finish réi OK

aBE DL S
(B Hm&4E®EeQ
|

:! TODO: Place dialog controls here.

4

-

Sau dé ban tao cac doi tugng Static Text, Edit Box, Button va
Timer, cac bién lién k&t véi Edit Box Port In va Port Out Ian Iugt la
m_indata va m_outdata. Ci mdi 1s do Timer chuong trinh doc di
lieu & Port In 379, xU ly réi xudt ra Port Out 378
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MFC ClassWizard %] |

Mezzage Maps | b ermber VW ariablez I Autornation | Activelr Events I Clazz |nfao I

Project: Clazz name: Add Class. . = |
R -] |Cioco 0 : |
I J Sdd Functr

o ioparthiopartDlg b, o hoporthsiopartDlg.cpp

Object 103 Meszages: Welete Funchar |
IDC_BTNERIT W;?EE&”&?&W B ﬁl
IDC_EDITT Wwid_SIEE
IDC_EDITZ Wwitd_TCARD
wWHM_TIMER
Wb _WEEYTOITERM j
Wi _WSCROLL hl
ember functionz:
Wi DrinitDislog ON_wh_INITDIALOG =]
W OnPaint OM_WM_PAINT
W OnGuerDraglcon ON_wM_OUERYDRAGICOMN
W OnTimer OM_wh_TIMER J
Dezcription:
] I Cancel |
i 2l x| LI...I....I....I....I....IJ
El--- ioport claszes |-
-1 Cloportipp ioport x|
- ClopartDig] e
______ @ ' ElDDDrtDlg[Mr E Fart In Port Ot
------ @ Dol ataEschan - - "
------ P9 OnBinesit]) : [E [Edi
------ Y OninitDialog) -
------ Y4 OnPaint() - :
------ g % OnQuenlraglc . Exit |
------ P OnTimerUINT — -
------ W i@ m_hlcon :
------ i@ m_indata -
------ @ m_outdata _ILI [
4 I I 3
=8 Clas.. | g Res...| (5] Fikev..|

Sau day la mot phan cla chudng trinh xudt nhap céng, céc
dong in dam la cac dong bé sung thém

//'ioportDIg.cpp : implementation file
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#include "stdafx.h"

#include "ioport.h"

#include "ioportDIg.h"

# include "conio.h" //definition _inp and _outp
#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif

BOOL CloportDIg::OnlInitDialog()

{
CDialog::OnlnitDialog();
Setlcon(m_hlcon, TRUE); /I Set big icon
Setlcon(m_hlcon, FALSE); // Set small icon
SetTimer(ID_CLOCK_TIMER,1000, NULL);
return TRUE;

}

void CloportDIg::OnTimer(UINT nIDEvent)

{
UpdateData(TRUE);
m_indata=_inp(0x379);
m_outdata=m_indata ~0x80;
_outp(0x378,m_outdata);
UpdateData(FALSE);
CDialog::OnTimer(nIDEvent);

}

void CloportDIg::OnBtnexit()

{
OnOK();

}

4.1.3 Lap trinh dung Delphi
Khoéng cé lénh xudt nhap ma ta phai ding hgp ngii tao ham
xudt nhap.

Functrion Inport (address: word): byte;
Var data: word;

begin
asm

push dx
mov dx, address
in ax, dx
mov data, ax
pop dx

end;

inport: = data; end;
Procedure Outport (address: word; data: word);
begin
asm
push dx
mov dx, address
mov ax, data
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out dx, ax
pop dx
end;
end;
Vi dy: Chuong trinh Delphi xu&t nhap Port
AF INOUT PORT - O] x|
PORT ADDRESS DATA
483 IEE
ouT
unit inoutunit;
interface
uses
Windows, Messages, SysUstils, Classes, Graphics, Controls, Forms, Dialogs, StdCtrls;
type
TForm1 = class(TForm)
Edit1: TEdit;
Edit2: TEdit;

Label1: TLabel;
Label2: TLabel;
btnIN: TButton;
btnOUT: TButton;
function inport (address:word):byte;
procedure outport (address:word; data:byte);
procedure btnINClick (Sender: TObject);
procedure btnOUTClick (Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;
var
Form1: TForm1;
implementation
{$R *.DFM}
function Tform1.inport (address:word):byte;
var data:byte;
begin
asm
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push dx
mov dx,address
in al,dx
mov data, al
pop dx
end;
inport:= data;
end;
procedure TForm1.outport (address:word; data:byte);
begin
asm
push dx
mov dx,address
mov al,data
out dx,al
pop dx
end;
end;
procedure TForm1.btnINClick (Sender: TObject);
begin
edit2.text:= inttostr (inport (strtoint (edit1.text)));
end;
procedure TForm1.btnOUTClick (Sender: TObject);
begin
outport (strtoint (edit1.text), strtoint (edit2.text));
end;
end.

4.1.4 Visual Basic
Ng6n ngi nay khong hé trg xudt nhap port, ta phai dung thu
vién lién két déng (dynamic link library)

4.2 VIET TAP TIN LIEN KET DONG DLL

File thu vién lién két dong cé dudi .dll chita cac ham va
thuong trinh ma cac chuong trinh chay trong méi truéng Windows
nhu Delphi, Visual Basic, Visual C c6 thé s dung.

Cac ngbén ngi lap trinh Visual C, Delphi, Borland C** Builder
déu cho phép viét tap tin .dll. H& diéu hanh Windows c6 sdn mot
s6 ham thu vién lién k&t dong goi chung dudi tén Win API
(Applications Programming Interface) tuy nhién viéc st dung ching
doi hoi kinh nghiém lap trinh.

C6 thé Idy cac tap tin dll nhap xu&t di liéu cac port may tinh
ti mang Internet va cai vao may tinh, hodc cé thé tu viét.

Sau day trinh bay hai vi du dung Visual C va Delphi dé viét tap
tin.dll ma Visual Basic sé sU dung.

4.2.1 Dung Visual C++4.0 (Win 16 bit)
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Ta vié€t tap tin thu vién dat tén la INOUT.dIl gom thudng trinh
xudt ra céng dat tén OUTPORT va thudng trinh nhap di liéu
INPORT.

Pau tién dung phan mém soan van ban viét hai tap tin
INOUT.DEF (define) va tap tin INOUT.CPP (chuang trinh C).

// Inout.def listing

Library inout
Description dll for 1/0 card
Exports
OQutport @1
Inport @2

Hang dau la tén file INOUT, hang thu hai la chu thich, cac
hang sau liét ké tén cac thudng trinh trong thu vién. Sau tén
thudng trinh la dau @va soé thu ty.

// INOUT.CPP Listing

// file nguén. CPP cho dil INOUT.dll

# include <stdio.h>

# include <conio.h>

// chtia ham INP va OUTP

Short-stdcall OUTPORT (int PortAddress, int PortData)

{
Short Dummy;

Dummy = (Short) (_outp (PortAddress, PortData));
Return (Dummy);

b

Short_stdcall INPORT (int PortAddress)

{
Short PortData;

PortData = (Short) (_inp (PortAddress));
Return (PortData);

Sau khi da soan xong hai tap tin INOUT.def va va INOUT.cpp
ta cat vao mét thu muc, v/ du, C:\port. Vao Visual C chon File -
New -Projects - Win32DLL danh tén INOUT va dia chi
C:\portINOUT r6i bad&m OK. Man hinh INOUT - Microsoft
Developper Studio sé& xudt hién va project INOUT classes dugc tao
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ra, ta sé€ cong thém hai file INOUT.def va INOUT.cpp vao project
INOUT réi bAm FILE - SAVE ALL.

Sau khi da tao project INOUT b&m Build va chon Build
INOUT.dII, néu khéng co6 gi sai sét file INOUT.dIl sé dugc tao ra va
cat trong C:\port\inout\debug. Sau dé cat file vao thu muc hé théng
ctia Windows, vi du, C:\Windows. Véi Visual C 5.0 va 6.0 cach viét sé
khac di.

Céc chuadng trinh viét trén ngdén ngl khac nhu Delphi, Visual
Basic ¢6 thé goi ham INPORT va OUTPORT khi da khai béo céac
ham nay va INOUT.dII

Vi du, trong Visual Basic ta thém cac dong nay trong phan
khai béao chuaong trinh sau phat biéu Option Explicit:

Option Explicit

Private Declare Function OUTPORT LIB “INOUT.dII” (ByVal PortAddress As Integer,
By Val Port Data as Integer) As Integer.

Private Declare Function INPORT Lib “INOUT.dII” (ByVal PortAddress As Integer) As
Integer

Private cho biét cac ham va thudng trinh sau Declare la cuc
bo. Sau Declare ta vi€t Function néu cé tra vé gia tri, con khéng thi
dung SUB, sau do la tén. Tu LIB va kém theo cho biét ngi tim tap
tin dll, thudng phai kém dudng dan.

Sau khi da khai bao c6 thé st dung cac ham va chuong trinh con
trong chuang trinh..

Vi du, muén xudt O ra dia chi 300H ta viét:
Dummy = OUTPORT (768, 0)

Dummy |a bién nguyén da khai bao (Dim Dummy as Integer;)

Muén nhap moét tri 8 c6ng Control Port vao bién Value ta viét
Value = INPORT (Control Port)

4.2.2 Tao dll dung VC++ 6.0 (Win32 bit)

Vao File- New- Projects chon Win32 Dynamic- Link Library,
dat tén cho project la inout

TS Nguyén Pirc Thanh#
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25 ATL COM Appiizard
| Clugter Resource Type Wizard
| Cuztom Appiafizard
=1 Databasze Project
R DevStudio Addin Wizard [Prnow L]
1S4F| Extension wizard
| b ak efile
A MATLAR Project wWizard O
= MFC Actived Controlw/izard ~
EFC Appwizard (di)

T

I= | g
3 MFC Appiwizard [exe] I_
i Utility Praject —l

A |'win32 Application
_|"Win32 Conzole Applcation

Win32 Staic Library [eliwind2

Sau do tiép tuc chon option A Simple DLL Project
Win32 Dynamic-Link Library - Step 1 of 1

Khung soan thdo chuong trinh xuét hién
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o S| ' incut cpp . Defines the entry point for the DIL application.
1 s

F “Workspace ‘inout’ 1 project[z)
EI--- inout files #include "stdafz. h"

51.£3 Source Fil

B = ° BOOL APIENTRY D1lMain( HANDLE hiModule,

H It cpp DWOED ul_reason for_call.
Stdafx.cpp LEVOID lpReserwed

)

Resource Files
g return TRUE;

Ta b8 sung thém céc dong I&nh vao inout.cpp
/I inout.cpp : Defines the entry point for the DLL application.
#include "stdafx.h"
#include <stdio.h>
#include <conio.h>
BOOL APIENTRY DIIMain( HANDLE hModule,

DWORD ul_reason_for_call,

LPVOID IpReserved

)

return TRUE;

}
int APIENTRY inport(WORD Port)
{

return(_inp(Port));
}
int APIENTRY outport(WORD Port, int ByteData)
{

return(_outp(Port, ByteData));
}
Sau d6 vao File — New -Files, chon Text File, bd sung vao Project inout file inout.def
/linout.def
LIBRARY inout
EXPORTS
inport @
outport @

Vao menu Chon Build- Build inout.dll, file inout dugc luu vao thu
muc d:\inout\Debug, ta chép vao thu muc c:\Windows
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File= | Projects | “Wiorkzpaces Otkher Documents

cﬁ Active Server Page
=l Bimany File

4] Bitrnap File

[« C/C++ Header Fila
[ C++ Source File

E% Curzor File

| 8] HTML Page

EE [can File

ﬂ Macro File
5| Fesource Script
&5l Rezource Template

SOL Script File

W Add to project:

I iriat

File name:

Location:

Id: hinoLk

Text File
Lo L 4 Evid inout.di
(Glabals) A0 ol s Rapuild Al
@ Iﬂl ! ,@ Batch Build...
Clean
|
Start Debug k

E|- inout classes
=49 Globals

L @ DIMain(HAMDLE b

@ inportPaORD Port)

LY outport[WORD Po

N B

i Elass‘vfiewl File‘-fiewl

Debugger Remote Connection...

Execute Crl+F5

Set Active Configuration. ..
Configurations. ..

Erafile...

1
return TRUE;

HANDLE hModule
DWORD ul_reas
LFVOID lpRese:

int APTENTEY inport (WORD Port)

1

return{_inp(Port));

¥
int APIENTREY ocutport{WORD Port.

1
¥

returni_outp{Port.

[«] |

int E

BytelData)):

x
A

4

Configuration:

| inout . dll — 0 error{=s). 0 warning({=)

inout — Win32 Debugq—mmF————-
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Chuang trinh st dung file inout. dll trong Visual Basic 6.0:

Private Declare Function inport Lib "inout.dll" (ByVal portaddress As Integer) As Long

99

Private Declare Function outport Lib "inout.dll" (ByVal portaddress As Integer, ByVal_

value As Byte) As Long
Private Sub Commandi_Click()
Timer1.Enabled = True
End Sub
Private Sub Command2_Click()
Timer1.Enabled = False
Unload Form1
End Sub
Private Sub Form_Load()
Timer1.Interval = 1000
Timer1.Enabled = False
End Sub
Private Sub Timer1_Timer()
Dim i, port, giatri, dummy
port = 768
dummy = outport(port + 1, Val(Text1.Text))
giatri = inport(port)
Text2.text=giatri
Fori=0To7
If (giatri And (2 A i))=27i Then
Lamp(i).FillColor = QBColor(12)

Else
Lamp(i).FillColor = QBColor(10)
End If
Next
End Sub

¥ Project] - Microsoft Yisual Basic [design] - [Project] - For

L] Ele Edt ew Project Format Debug Rum Query Diagram Tools Add-Ins Window Help

|-a-Bleld s mealoc], @ «|H¥Ea82 380
7

General 5| Forml: _ . E[EE
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E-E8 Project1 (Project1)
*. [ Form1 ¢Farm1)

roperties - Fo
Form1 Form vI

Alphabetic | Cateqorized |

liMame)
ppearance
lfutoR edrav
[EackiColor
BorderStyle

[ClipContrals

Farmi
1-3D
False

[ eHz000000

2 - Sizable
Form1
True
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Chuang trinh Delphi dung inout.dll:
unit Unit1;
interface
uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls;
type
TForm1 = class(TForm)
Edit1: TEdit;
Button1: TButton;
Edit2: TEdit;
procedure Button1Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;
Function inport (adr: word): byte; stdcall; external 'inout.dll'
Function outport (adr: word; data:byte): byte; stdcall; external'inout.dll'
var
Form1: TForm1;
implementation
{$R *.DFM}
procedure TForm1.Button1Click(Sender: TObject);
var data: byte;
begin
data := outport ($378, strtoint ( edit1.text));
edit2.text := inttostr (inport($379))
end,

end.
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Ghi chu: Khoang thdi gian trong timer c6 dé chinh xdc vai chuc ms,
do dé dat thdi gian trong timer can I6n hon 50ms

4.2.3 Tao DLL dung Delphi

Chay Delphi, vao menu File- New, chon DLL - OK, trén cla s6
soan thao Project1.dpr xuét hién khung chuong trinh sau:

library Projecti;
uses

SysUtils,

Classes;

{$R *.RES}

begin

end.

Ta s& déi tén Project1 thanh inout va thém cac dong 1énh
truéc begin end. Vi du sau tao inout.dll gém chuong trinh con
outport va ham inport

library inout;

uses

SysUtils,

Classes;

{$R *.RES}

Procedure outport(adr:word;data:word);export; stdcall;

begin

asm

push dx
mov dx,adr
mov ax,data
out dx,ax
pop dx
end;

end;

Function inport(adr:word):word;export; stdcall;

var data:word;

begin

asm

push dx
mov dx,adr
in ax,dx
mov data, ax

pop dx
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end;

inport:=data;

end;

exports

outport index 1,

inport index 2;

begin

end.

Sau dé vao menu Project- Build inout. File inout.dll dugc tao ra
trong thu muc \Delphi5\Projects cung vd&i cac file inout.dpr,
inout.res, inout.dof, inout.cfg. Ta chép file inout.dll vao thu muc
Windows\System.

Vi du: Viét chuong trinh Visual Basic dung dll inout do Delphi
tao ra

.. Bit7 BRt6 Bit5 Bit4 Bit3 Bit2 Bitl1 BitD

Private Declare Function inport Lib "inout.dll" (ByVal portaddress As Integer) As Byte

Private Declare Sub outport Lib "inout.dll" (ByVal portaddress As Integer, ByVal_
value As Byte)

Private Sub Commandi_Click()
Timer1.Enabled = True

End Sub

Private Sub Command2_Click()
Timer1.Enabled = False
Unload Form1

End Sub

Private Sub Timer1_Timer()
Dim i, port, giatri
port = 768
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giatri = inport (port+1)
Fori=0To7

If (giatri And (2 A~ i)) and 2Ai Then Lamp(i).FillColor = vbBlue Else_
Lamp(i).FillColor = vbRed

Next
End Sub

Vi du: viét chuong trinh Delphi dung inout.dll do Delphi tao ra
unit Unit1;
interface
uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls;
type
TForm1 = class(TForm)
Edit1: TEdit;
Button1: TButton;
Edit2: TEdit;
procedure Button1Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;
Function inport (adr: word): word; stdcall; external 'inout.dll'
Procedure outport (adr: word; data: word); stdcall; external 'inout.dll'
var
Form1: TForm1;
implementation
{$R *.DFM}
procedure TForm1.Button1Click (Sender: TObject);
begin
outport ($378, strtoint ( edit1.text));
edit2.text:= inttostr((inport($379)) and $ff)
end;

end.

4.3 Xuat nhap véi Win 2000 va Win NT
Viéc xudt nhap trong DOS va Win 98 thuc hién dé dang nhu
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da trinh bay & cac muc trén, tuy nhién cac hé diéu hanh Win 2000
va Win NT, Win XP ngan can viéc thuc hién cac lénh truy cap
ngoai vi truc ti€p trong mode ngudi dung. Mudn vugt qua rao can
nay ta phai viét cac driver truy cap ngoai vi trong mode kernel s
dung cdc ham WinAPIl. Viét cac file xuat nhap dll dang nay kha
phic tap va doi hdi trinh do lap trinh cao, ban cé thé vao cac trang
web dé download vé sl dung, vi du mot dia chi la www.logix4u.net.
M6t dia chi khac www.jungo.com hé trg viét driver cho card ISA,
PCI, USB...

Trang web www.logix4u.net cung cap thu vién inpout32.dll v§i
hai ham Inp32 va Out32 khai bdo nhu sau

Public Declare Function Inp32 Lib ‘“inpout32.dil* (ByVal
PortAddress As Integer) As Integer

Public Declare Sub Out32 Lib ‘inpout32.dll" (ByVal
PortAddress As Integer, ByVal Value As Integer)

Sau day la ba vi duy s dung thu vién nay
Vi du: 1ap trinh Visual Basic doc va xuat port

Private Declare Function Inp32 Lib "inpout32.dll" _
(ByVal PortAddress As Integer) As Integer

Public Declare Sub Out32 Lib "inpout32.dIl" _

(ByVal PortAddress As Integer, ByVal Value As Integer)
Private Sub Commandi_Click()

Text2.Text = Inp32(Val("&H" + Text1.Text))
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End Sub

Private Sub Command2_Click()

Out32 Val("&H" + Text1.Text), Val(Text2.Text)

End Sub

Vi du: Iap trinh Visual Basic diéu khién nhiét dé, vé dé thi nhiét

i TEMPERATURE CONTROLLER =] B4

Private Declare Function Inp32 Lib “inpout32.dil “(ByVal portadr As Integer) As Integer
Private Declare Sub Out32 Lib “inpout32.dll” (ByVal portadr As Integer, ByVal data As Integer)
Private Declare Sub Sleep Lib “kernel32.dll “ (ByVal delay As Long)
Const portADC = &H300
Const portOut = &H308
Dim valout, sh, sw, dem, k
Dim data(1000) As String
Private Sub Form_load()
CommonDialog1.Filter = “text file (*.dat)|*.dat”
valout = 0
dem =0
k=1
Out32 portOut, valout
Timer2.Interval = 1000
Timer2.Enabled = False
Picture1.ScaleMode = 6
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Picture1.AutoRedraw = True
Picture1.DrawWidth = 2
Picture1.ForeColor = QBColor(12)
sh = Int(Picture1.ScaleHeight)

sw = Int(Picture1.ScaleWidth)
Picture1.Line (0, sh)-(sw, sh)
Picture1.Line (0, sh)-(0, 0)
Picture1.CurrentX = 0
Picture1.CurrentY = sh

End Sub

Private Sub CmdStart_Click()

CmdStart.Enabled = False
Timer2.Enabled = True

End Sub

Private Sub Timer2_Timer()
Dim i, nd, ss, cx

Fori=0To2
Out32 portADC + i, 0
Sleep (1)

nd = Round((Inp32(portADC + i)) * 60/ 51, 2)

Tdo(i).Text = Str(nd)
ss = Val(Tdat(i).Text) - nd
If 20 <= ss Then

Shape1(i).FillColor = QBColor(10)
valout = valout Or (2 A i)

Out32 portOut, valout

Elself ((0 < ss) And (ss < 20)) Then
Timer1(i).Interval = ss * 50
Timer1(i).Enabled = True
Shape1(i).FillColor = QBColor(10)
valout = valout Or (2 7 i)

Out32 portOut, valout

Else
Shape1(i).FillColor = QBColor(12)
valout = valout And (Not (2 2 i))
Out32 portOut, valout
End If
Next

data(dem) = Tdo(0).Text
cx = Picture1.CurrentX

Picture1.Line -(cx + 1, sh - data(dem) * sh / 300)

dem = dem + 1

End Sub

Private Sub CmdOpen_Click()
Dim datadraw
Dim i, j

i=0

j=85

CommonDialog1.ShowOpen

CHUONG 4
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If CommonDialog1.FileName <> “” Then
Open CommonDialog1.FileName For Input As #1
Form2.Show
Form2.CurrentX = j
Form2.CurrentY = 60

Do While Not EOF(1) * Loop until end of file.

Line Input #1, datadraw ‘ Read line into variable.

Form2.Line -(j + 1, 60 - Val(datadraw) * 50 / 300)
j = Form2.CurrentX

i=i+1
Loop
Close #1 ‘ Close file.
End If

End Sub

Private Sub CmdSave_Click()
Dim i
CommonDialog1.Filter = “text file (*.dat)|*.dat”
CommonDialog1.ShowSave
If CommonDialog1.FileName <> “" Then
Open CommonDialog1.FileName For Append As #1
Fori=0 To dem
Print #1, , data(i)
Next
Close #1
End If

End Sub

Private Sub CmdStop_Click()
CmdStart.Enabled = True
Timer2.Enabled = False

End Sub

Private Sub Command1_Click()
Timer2.Enabled = False
Timer3.Enabled = True

End Sub

Private Sub Timer1_Timer(Index As Integer)
Shape1(Index).FillColor = QBColor(12)
Timer1(Index).Enabled = False
valout = valout And (Not (2 ~ Index))
Out32 portOut, valout

End Sub

Private Sub Timer3_Timer()
Dimy
y=1-Exp(-k/10)

107
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Text1.Text = Str(Round(y, 2))
cx = Picture1.CurrentX
Picture1.Line -(cx + 1, sh -y * 30)
k=k+1

End Sub

Private Sub Timer4_Timer()
Form1.Caption = “TEMPERATURE CONTROLLER “ & Now
End Sub

Private Sub CmdEXxit_Click()
End
End Sub

Vi du; ldp trinh diéu khién PID tam 16 nhiét

Private Declare Function Inp32 Lib "inpout32.dll" (ByVal add As Integer) As Integer

Private Declare Sub Out32 Lib "inpout32.dll" (ByVal add As Integer, ByVal data As Integer)
Private Declare Sub Sleep Lib "Kernel32.dll" (ByVal delay As Long)

Const n0 = 30

Const n300 = 250

Const umax =10

Const Ts =1

ConstKD =5

Const KP =10

Const Kl =0.5

Consta2 =KD /Ts

Consta0 =KP + Kl * Ts + a2
Constal =-KP -2 * a2

Dim control

Dim ek1(8), ek2(8), uk1(8)
Private Sub Command1_Click()
Timer1.Enabled = True

End Sub

Private Sub Command2_Click()
Timer1.Enabled = False

control =0
Out32 &H318, control
End

End Sub

Private Sub Form_Load()
control =0
Out32 &H318, control
Timer1.Interval = 1000
Timer1.Enabled = False
Fori=0To 7
ekl1()=0
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ek2(i) =0
uk1(i)=0
Next

End Sub

Private Sub Timer1_Timer()
Dim ek, t, a
Fori=0To7
Out32 (&H310 + i), 0
Sleep (1)
a = Inp32(&H310 + i)
a = Round(((a And &HFF) - n0) * 300/ (n300 - n0), 1)
Text1(i).Text=a
ek = Val(Text2(i).Text) - a
u =uk1(i) + a0 * ek + a1 * ek1(i) + a2 * ek2(i)
Ifi=0Then
Text3.Text=u
End If
ek2(i) = ek1(i)
ek1(i) = ek
If (u>10) Or (u =10) Then
control = control And 2 A
Out32 &H318, control
Shape1(i).FillColor = vbBlue
u=10
End If
If (u<0)Or (u=0)Then
Shape1(i).FillColor = vbRed
control = control And Not (2 /i)
Out32 &H318, control
u=0
End If
If (u<10) And (u > 0) Then
t = Round(100 * u)
control = control And 2 A
Out32 &H318, control
Shape1(i).FillColor = vbBlue
Timer2(i).Interval = t
Timer2(i).Enabled = True
End If
uki(i)=u
'dk onoff
'If (data < Val(Text2(i).Text)) Then
" control = control Or 2 A j
' Shape1(i).FillColor = vbBlue
' Out32 &H318, control
'Else
" control = control And (Not 2 /i)
' Shape1(i).FillColor = vbRed
' Out32 &H318, control
'End If
Next
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End Sub

Private Sub Timer2_Timer(i As Integer)
Timer2(i).Enabled = False
Shape1(i).FillColor = vbRed
control = control And Not (2 /i)
Out32 &H318, control

End Sub

Vi du: |ap trinh Visual C doc va xudt port

#include “stdafx.h”

#include “stdio.h”

#include “string.h”

#include “stdlib.h”

/* ----Prototypes of Inp and Outp--- */

short _stdcall Inp32(short PortAddress);

void _stdcall Out32(short PortAddress, short data);

int main(int argc, char* argv(])

{
int data;
if(argc<3)
{
printf(“Error : too few arguments\n\n***** Usage *****\n\nInpoutTest read
<ADDRESS> \nor \nInpoutTest write <ADDRESS> <DATA>\n\n\n\n\n");
}
else if(Istrcmp(argv[1],”read”))
{
data = Inp32(atoi(argv(2]));
printf(“Data read from address %s is %d \n\n\n\n",argv[2],data);
}
else if(Istrcmp(argv[1],”write”))
{
if(argc<4)
{
printf(“Error in arguments supplied”);
printf(“\n***** Usage *****\n\nInpoutTest read <ADDRESS> \nor
\ninpoutTest write <ADDRESS> <DATA>\n\n\n\n\n");
}
else
{
Out32(atoi(argv[2]),atoi(argv[3])); printf(“data written to %s\n\n\n”,argv[2]);
}
}
return O;
}

Chuang trinh chay trong clia s6 command véi dong lénh
inpoutTest read <ADDRESS>
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111
inpoutTest write <ADDRESS> <DATA>
Vi du lap trinh VC trong windows, xuét dii liéu ra port 302, 303 va
doc di liéu port 300, 301
&= INOUT ]
DATAIM DATAOUT BYTE H BY'TE L
|55535 |2nnn |? |2na
N ot | ExIT |
MFC ClassWizard 7| x|

Meszage Map:  Member Wariables | Automnation | Activer Events | Clazz Info |

Project: Class name: AddClags.. -
INOLIT =l Jomouoig = Add\f-ariable

D:Adidkbrmty MOUTAMOUTDIg b, 0:5didkbmts NOUTSINOUTDIg.cpp —
Control [De: Type tdember Delete Yaniable

R

1C B O
IDC.EUTTON2 Update Colmrs
IDC_BUTTOM3 :
IDC_EDIT int m_INDATA Elird Al
IDC_EDITZ it m_ OUTDATA
IDC_EDIT3 it m_OUTH
IDC_EDIT4 int m_OUTL
Description:

(] I Cancel I

Chu y la trong tab File View/Resouce Files ta phai add thém
file inpout32.lib bang cach bam chudt phai vao Resource Files, chon
Add Files to Folder, tim file inpout32.lib
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112

TEEE Workspace INOUT" 1 project|

alx

B INOUTDIlg.cpp

= E2 INOUT files -
=424 Source Files
MOUT.cpp
MNOUT.re
MOUTDIg.cpp
tdéfe.cpp
=43 Header Files

INOUT.h

~[E] INDUTDIgh

w

x Insert Files into Project
B Resource h i : = s
o Look in: |@Debug LI ] £ Efv

- [E] Stddfrh -

= =‘ - '-'Q’AinpuutSZ
INOUT.ica :

2] INOUT.rc2

- inpout32 ib

File name: | 0K I
£ i

| 2 Files of type:
AL

| ary Filez [lib) Cancel |
=) P
8 Clas... | ] Res @ Filey ~7 TH] IF\Ias will be inserted into folder tited 'Resource Files' in praject 1NOUT'
-

R s Bl | = 0

Wiorkspace INOUT" 1 project(z]
-8 INOUT files
243 Source Files

INOUT.h
INOUTDIg.h
Resource b

E] Stdafeh

21423 Resource Files
INOUT.ico
INOUT.ic2

=143 External Dependencies

... [E] basetsd h

B7H Clazsview I FlesourceView] File\fiewl

// INOUTDIg.cpp : implementation file
#include "stdafx.h"

#include "INOUT.h"

#include "INOUTDIg.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif

short _stdcall Inp32(short PortAddress);
void _stdcall Out32(short PortAddress, short data);
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void CINOUTDIg::OnButton1()
{

int dh;

int dl;

dh= Inp32(0x300);

di= Inp32(0x301);
UpdateData(TRUE);
m_INDATA= dh*256 +dlI;
UpdateData(FALSE);

}

void CINOUTDIg::OnButton2()
{

int dh;

int dl;

UpdateData(TRUE);

dh= m_OUTDATA /256;

di= m_OUTDATA % 256;
Out32(0x302, dh);
Out32(0x303, dl);

m_OUTH=dh;
m_OUTL=dl;
UpdateData(FALSE);
}

void CINOUTDIg::OnButton3()

{
OnOK();

}

LAP TRINH TRONG VB.NET

Cach lap trinh tueng tu VB6.0

.’_.,

255

|

(=
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Public Class Form1
Private Sub Form1_Load(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles MyBase.Load
TextBox2.Text =0
End Sub
Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button1.Click
TextBox1.Text = Inp(&H378S)
End Sub
Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button2.Click
Dim dataout As Short
dataout = TextBox2.Text
Out(&H378S, dataout)
End Sub

End Class

Trudc Form Load ta thém cac dong sau:

Module InpOut32_Declarations

'Inp and Out declarations for port I/0O using inpout32.dil.

Public Declare Function Inp Lib "inpout32.dil" Alias "Inp32" (ByVal PortAddress As
Short) As Short

Public Declare Sub Out Lib "inpout32.dil" Alias "Out32" (ByVal PortAddress As Short,
ByVal Value As Short)
End Module

LAP TRINH TRONG C#



LAP TRINH CHO MAY TINH PIEU KHIEN 115

File Edit Wew Tools ‘Window Help

[ RERRA= W~ NN RN R

Start Page |

Templates:

ual Studio installed templates
Lt ?Ggl

— u
Recent Projects a @ =€

Class Library WRF WPF Browser  Console  Empty Project
Application  Application  Application

My Templates

Search Online

Gpen: P Templates. .,
Create: Pr
Getting Started A project for creating an application with a Windows Forms user interface {.NET Framework 3,51

Create Your First Applid] Name: windowsFarmsapplicationt |
Video Feature Tour

Learn C#

Baginner Developer Le:
Do Aty CaritEnt: TP ST T T T, ST G ST T T o T T e

MSDN Forums |
‘isual Ci# Developer Center =y

‘Windows FormsAppl
Fle Edt Wew Project Buld Debug Data Tools Window Help

SEHd
= & b

e

~ x| Solution Explorer - WindowsFormsapplicati,.. - § X
25 E

|5 Solution "windowsFormsApplication]' (1 project)

& (5] windowsFormsapplication

CheckBox =l Properties

CheckedListBox -ﬂ References

% con - Flol

T DateTimePicker
A Label

A UnkLabel

[= ListBox

Listyisw ]
MashkedTextBox
[72] Morkhcalendar
=1 MatifyTeon

3 MumericUpDown

= Common Controls |

W Pairter

Button

Properties 1 x

Formi1 System.Windows Forms,Form -

|8 PictureBox El
) ProgressBar - Showlcon True A
© RadicButton ShowInTaskbar True

RichTextBox size 300, 300

SizeGripStyle Auto

[sbl] TextBax
o StartPositian ‘WindowsDef aulLocation
t_ ToolTip Tag

Treeliew Texk Form1 =
[T webBrovser oot = -

Text

All Windows Forms
The text associated with the cortrol,

Containers
=/ Menus & Toolbars v

Ready

Tao ba Button va hai Textbox
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Forml EE)E

ADDRESS DATA

Khai bao class: add new class

using System.Runtime.lnteropServices;
public class PortAccess

{

[DIHImport(inpout32.dll*, EntryPoint="0ut32'")]
public static extern void Output(int adress, int
value);

[DIHImport(inpout32.dll*, EntryPoint="1np32'")]
public static extern int Input( int adress);

}
Code trong form.cs:
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.Ling;
using System.Text;
using System.Windows.Forms;

namespace WindowsFormsApplication1

{
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public partial class Form1 : Form

{
public Form1()

{

InitializeComponent();

}

private void button2_Click(object sender, EventArgs e)

{

PortAccess.Output(Convert.Tolnt16(textBox1.Text),Convert.Tolnt16(text
Box2.Text));
}

private void button1_Click(object sender, EventArgs e)

{

textBox2.Text =
Convert.ToString(PortAccess.Input(Convert.Tolnt16(textBox1.Text)));

}

private void button3_Click(object sender, EventArgs e)

{
this.Close();

}

Lap trinh trong VC2008
Tao Project
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New Project

Praoject types:

Templates:

= Wisual C++
CLR
Win3z
General

¥isual Studio installed templates

@L’_Iass Library
[EICLR Empty Project

@CLR Console Application

My Templates

Search Online Templates. ..

A project for creating an application with a Windows user interface |

Marme:

| <Enter_name>

Location:

| CtiDacuments and Settings|BLIEMIMy Documentsivisual Studio 2008\ Prajects

vl [ Browse. ., ]

Siolution Mame:

| <Enter_name>

| Create directory For solution

H Cancel ]

Solution Explorer - Solution ', = I 3

|
'_: Solution ‘inpoukvc2008' {1 praject)
- |24 inpoutvc2008
2 [ Header Files
= [E] Formi.h
j Farml.resk
] resourceh
0] stdafx.h
= [ Resource Files
|j app.ico
(= app.rc
= [ Source Files
f;j AssemblyInfo.cpp
f;j inpoubvc2003,cpp
€ stdafx.cpp
[£] Readme.txt

|r_s350luti.u ||$CIass... |L_E.‘Prope... |

Cukpuk

Show autput From:

FormLh [Desion]™ ~ start Page

k Painter
Button
CheckBox
CheckedListBox
ComboBox

¥ DateTimePicker
Label

LirkLabel
ListEiax

Listview
MaskedTextBox
MonthCalendar

] MotifyIron

MumericUpDown
kﬂ PictureBox

W) ProgressBar

(®) RadioButton
'551 RichTextBasx
TextBox

K ToolTip

Treetiew

ﬁ ‘WebBrowser
Containers
Menus & Toolbars
Data
Components
Printing

£
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[ Il
(= LI )
Class View -1 x Object Browser  FormLh* | Fori b [Design]* | Start Page
Ca e | “ginpaurvczonz::Formi || %Farmi_LoadiSystem:Object ~ sender, ~
<Search» - this->Resumelayout (false) ;
=7 inpoutvc2008 this->Performlayout () ;
% Global Functions and Yariables
= {} inpoutve2008 ¥
=44 Forml fpragma endregion
[ Base Types Cprivare: System::Void Forml_Losd(Systew::Ohject® sender, System::Eventirgs® =) ¢
4% Farm )
Cprivace: System::Void buttonl Click(System::0bject”® sender, System::Eventlrgs® e) {
:
Clprivate: System::Void button3d_Click(System::0bject”® sender, System::Eventlirgs® e) {
:
< | Cprivate: System::Void button2 Click(System::0Object® sender, System::Eventirgs® e) {

¥

|2] Je

% ~Forml{void)

9 button1 _Click{System: :Object

2% buttonz_click{System::Object

&% button3_lick{System: :Object
@ Formi{void)

5% Form1_Load(System: Object *

4% InitializeComponenttvoid)

bi
}

)
[@Froee | (21

<

|
S0l ‘?é(\ass

Vao muc Resource Fles thém file inpout32.lib
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Solution Explorer - Solution .., - @ X Start Page | Obiject Browser
=
L=NRES | {} inpoukye2003
(o] Solution inpoutvc2008' (1 praject)
= 35 inpoutyc2008
= |5 Header Files 1
= 5] Forml.h ~#pragma endre
i Forml.resy “lprivate: Syst.
] resource.h B
h] stdaf.h .
—|private: Svst.
5 —— E,] = Syst
8 app.ico Add P ]| Mew Ttem... I
i app.re :
%4 inpout3z. 4t :i:|  Epdsting Item...
E L_:‘- SOUrcE F"ES __;En-‘ Cl:ll:l':." | e FlltEr .
¢+ Assembly .
¢+ inpoutve? < | Class..,
C+ stdafx.cp X Remaove , !
[Z] ReadMe.txt private: oyst
Renarne |
rL‘-E] Properties 3 '
b
1
._iJSDIuti... |§3CIass oo |[ZPrope.. | |1£

Trén dau cua file form1.h thém cac dong khai bao
short _stdcall inp32(short portaddress);

void _stdcall out32(short portaddress, short data);

Cac doan ma ung vGi cac button nhu sau:

private: System::Void button1_Click(System::Object® sender, System::EventArgs? e) {
textBox2->Text= Convert::ToString(Inp32(0x300));
}

private: System::Void button3_Click(System::Object® sender, System::EventArgs? e) {
this->Close();

}
private: System::Void button2_Click(System::Object® sender, System::EventArgs? e) {

Out32(Convert::Tolnt16(textBox1-> Text),Convert:: Tolnt16(textBox2->Text));
}
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NGAT TRONG PIEU KHIEN

Khi doc dii liéu t c6ng ngoai vi thudng dung hai phuong
phap. Phuong phéap thi nhat la tham do bang cach doc trang thai
clia c¢éng theo chu ky dé xem cé gi thay d6i khéng, néu cé sé
chuyén sang mét chuang trinh phuc vy. Phuong phap nay tén thdi
gian va lam cham cac qua trinh khac.

Phudng phap thi hai 1a dung ngét, vi x{ ly thyc hién cong viéc
binh thudng, khi ngoai vi cé théng tin can géi dén sé gdi yéu cau
ngat IRQ (Interrupt Request) dén vi x{ ly, lic d6 VXL chdm dut
lénh dang thuc hién, cat mot s6 thdng tin vao ngan xép va thuc
hién thudng trinh phuc vu ngét ISR (Interrupt Service Rovtine) da
dinh s&n. Khi da thyc hién xong ISR, VXL quay trd lai noi da rgi
khoi.

Co tat ca 256 ngat cho ho VXL 8086, mdt s6 ngat (da s6)
khong lién quan gi dén ngoai vi, sé it con lai la ngét cling phuc vy
cho viéc giao ti€p VXL vdi ngoai vi nhu ngét thdi gian, ban phim,
con chuét, céng song song, céng ndi ti€p, dia cling, dia mém, card
am thanh..

VXL quéan ly ngét qua vector ngat, vector ngét cho biét dia chi
chtia ISR cho mbi loai ngat. Bang cac dia chi goi la bang vector
ngat (bdng 4.1). Mbi dia chi chi&m bén byte

Céc ngét ky hiéu INT N c6 diachi ISR & | Nx4 } P
trong cac 6 nhg: géom dia chi doan CS va dia | Nx4 +1
chi tuong déi IP, dia chi vatly CS x 16 + IP Nxda+2 } cs

Cac ngét dugc xép uu tién tU cao dén [ Nx4+3
thap nhu sau:

INTO; INTn; NMI; IRQO; IRQ1; IRQ8 + IRQ15;

IRQ3; IRQ4, IRQ5; IRQ6; IRQ7; INT1

INTn la cac ngédt mém va ngat ngoai lé.

Vi x{ ly xt ly ngét ngoai théng qua vi mach diéu khién uu tién
ngat PIC (Priority Interrupt Controller), cac mainboard dgi ci dung
hai PIC 8259A con cac mainboard dGi mdi tich hgp trong mét chip
da nang theo céng nghé ASIC (chip set)

PIC c6 céac thanh ghi phuc vy x& ly ngat
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PIC 1: ngat IRQ7, 6, 5, 4, 3, 2, 1, 0 ¢6 dia chi 20H va 21H
Bang 4.1: Bang vector ngat

INT (Hex) IRQ Su dung
00 - 01 Exception Handlers Chia cho zero
02 IRQ khéng che (NMI) Sai parity
03 -07 Exception Handlers XU ly cac ngoai lé
08 Ngat cing IRQO Timer Hé théng
09 Ngét cing IRQ1 Ban phim
0A Ngat cliing IRQ2 Chuyén hudng sang IRQ9
0B Ngat cing IRQ3 Céng néi tiép 2, 4
oC Ngat cliing IRQ4 Céng noitiép 1, 3
oD Ngét cling IRQ5 Card am thanh
OE Ngét cing IRQ6 Pia mém
OF Ngat cing IRQ7 Céng song song
10 + 6F Ngét mém Ngat do phan mém
70 Ngét cing IRQ8 Do6ng hoé thai gian thuc
71 Ngat cing IRQ9 Chuyén hudng ti IRQ2
72 Ngét cing IRQ10 Dy trii
73 Ngat cling IRQ11 Dy trit
74 Ngét cing IRQ12 Con chuét PS/2
75 Ngét cing IRQ13 Dong xU ly
76 Ngat cing IRQ14 Dia cling
77 Ngét cting IRQ15 Dy tri
78 - FF Ngét mém Ngét do phan mém
Bang 4.2 Cdc thanh ghi cta PIC
Pia chi Poc/Viét Chtic nang
20H Viét TU diéu khién khai dong 1 ICW1
Viét Tu diéu khién hoat dong 2 OCW2
Viét TU diéu khién hoat déng 3 OCW3
Poc Yéu cau ngat IRR
Poc Phuc vu ngat ISR
21H Viét Tu diéu khién khéi dong 2 ICW2
Viét TU diéu khién khdi dong 3 ICW3
Viét TU diéu khién khai dong 4 ICW4
Doc/Viét Mat ra ngat IMR

Tu diéu khién hoat dong 1 OCW 1
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PIC2: ngat IRQ15, 14, 13, 12, 11, 10, 9, 8 c6 dia chi tuong ling
la AOH va A1H

- Muén che mét ngat nao dé ta cho bit tugng Ging clia né
trong OCW1 bang 1. Vi du, muén cho phép IRQ3 ta g8i byte F7
dén dia chi 21H lic nay cac IRQ 0 = 7 trt IRQ3 sé& bi cam.

« Muén khdéng anh hudng dén cac IRQ khac ta dung Iénh:
Outportb (OX21, (inportb (0X21) & OXF7)); (trong C)

« Muén che IRQ3 ta géi Iénh:

Outportb (OX21, (inportb (OX21) | OX08));

- Muén s dung ngéat ta phai viét chuong trinh phuc vy ngat
ISR, dat dia chi clia chuong trinh nay vao vi tri pht hgp trén bang
vector ngét, truéc d6 can phai c4t dia chi da c6 sdn dé sau dé
phuc héi trd lai. Khi c6 ngat xay ra va ISR thuc hién xong phai bao
trd lai cho PIC bang cach g&i EOI (end of interrupt) d€n OCW2,
thong thudng la byte 20H (cho ngét thudng). Viéc khéi dong PIC
do ROM BIOS dam nhiém ta khdng can quan tdm dén.

Vi du : Lap trinh ngdt dung C

#include <process.h>

#include <stdio.h>

#include <stdlib.h>

#include <dos.h>

#include <conio.h>

void main(void)

{
No_irq = 5;
init_isr(No_irq);
{ /*Thém ma*/
}

close_isr(No_irq);

/* INIT INTERRUPT SERVICE ROUTINE */
void init_isr (int irg_num)
{

disable();

if (irg_num < 8)

old_handler1 = getvect(irg_num+8);
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else
old_handler1 = getvect(irg_num-8+0x70);
if (irg_num < 8)
setvect(irg_num+8, isr);
else
setvect(irg_num-8+0x70, isr);
if (irg_num < 8)
{
int_mask = inportb(0x21) & ~(0x01<<irg_num);
outportb(0x21, int_mask);
}

else
{
int_mask = inportb(0Oxa1) & ~(0x01<<(irg_num-8));
outportb(Oxa1l, int_mask);
}
enable();
}
/ CLOSE INTERRUPT SERVICE ROUTINE */

void close_isr(int irg_num)
{
int int_mask;
disable();
if (irg_num < 8)
{
int_mask = inportb(0x21) | (0x01<<irg_num);
outportb(0x21,int_mask);
setvect(irg_num+8,0ld_handler1);
}
else
{
int_mask = inportb(0xa0) | (0x01<<(irg_num-8));
outportb(Oxa1l,int_mask);
setvect(irq_num-8+0x70,0ld_handler1);
}

enable();

/* INTERRUPT SERVICE ROUTINE */

void interrupt isr(void)
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{
disable();
{/* thém ma*/
}
outportb(0x20,0x20);
if (DDA_irg>7)
{ outportb(0xa0,0x20); }
enable();

Vi dy: d€m s6 1an nat nhan tac dong dung ngat IRQ3

+HY

STOP S0MCH

#include< stdio.h >
#include< stdlib.h >
#include< dos.h >

#include< conio.h >

void interrupt (*oldlrg3)(void);

void interrupt countToggle(void);

int i=0;

longj=0;

#define IRQ3 0x0B /* IRQ3 address */

int main(void)

{
window(5,5,50,75);
clrscr();
gotoxy(1,3);
cprintf("Do-while loop iteration # ");
oldirg3 = getvect(IRQ3); /* luu vecto ngat ci */
setvect(IRQ3, countToggle); /* cai vectd ngét mgi */
outportb(0x21, ( inportb(0x21) & 0xF7 ) ); /* cho phép IRQ3 */
/*Vong lap, khi bAm phim thi thoat khoi chudng trinh, khi nhdn nat thi vao ISR*/
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do {
j++;
gotoxy(27,3); cprintf("%Id\n", j);
} while(!kbhit());
/* C6 phim b&m, thoat khoi chudng trinh chinh */
setvect(IRQS3, oldIrg3);
outportb(0x21, (inportb(0x21) | 0x08) ); /* c&m IRQ3 */
/* 86 1an b&m phim*/
printf("\nswitch presses i = %d\n", i);
printf("j = %Ild\n", j);
return O;
} /* end of main */
/* Chuong trinh phuc vu khi IRQ3 Ién muc cao */
void interrupt countToggle(void)

{
disable();
i++;
outportb(0x20, 0x20); /* send EOI signal */
enable();
}

Vi dy: Chudng trinh doc két qua chuyén déi cua card ADC 8
bit, mdi khi ddi xong vi mach cho tin hi€éu EOC tac déng Ién IRQ3,
k&t qua chuyén déi luu vao file van ban

#include < stdio.h >

#include < stdlib.h >

#include < dos.h >

#include < conio.h >

#define IRQ3 0x0b  /* IRQ3*/

#define BASEADDRESS 608  /*Dia chi g&c */

#define TRUE 1

#define FALSE 0

#define MAXSIZE 5000  /* L&y 5000 mau */

/* globals */

int EOC; /* B8i xong */

int readData; /* K&t qua d&i thap phan */

float i; /* S6 lan lap */

float data[MAXSIZE][2]; /* Mang chtia cac két qua chuyén ddi */
FILE* fp; /*Con tré dén file ASCII */

int j; /* Bién dém */

/* prototypes */
void interrupt (*oldirg3)(void);
void interrupt eocTrue(void); /*

int main(void)
{
clrscr();
fp = fopen("data.txt", "wt"); /* file chdia k&t qua */
/* kh&i déng mang vé 0.0 */
for(j= 0; j < MAXSIZE; j++) {
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datalj][0] = 0.0;
datalj][1] = 0.0;
5

printf("data array initialized\n");

i=0.0;

oldIrg3 = getvect(IRQ3);

setvect(IRQ3, eocTrue);

outportb(0x21, ( inportb(0x21) & 0xF7) );

EOC = FALSE;

do {
readData = inportb(BASEADDRESS); /*Kich déi */
while(EOC == FALSE) { /* Ché EOC ON */ };
readData = inportb(BASEADDRESS); /* Doc két qua*/
EOC = FALSE; /* X6a EOC */
datali][0] = i;
data[i][1] = (float)(readData * 5.0/255.0); /* D&i ra volt */
i++;

} while(i < MAXSIZE);

printf("Writing to file...\n");

for(j=0; j < MAXSIZE; j++) {
fprintf(fp, "%f\t%f\n", data[j][0], data[j][1]);
b

printf("done\n");

fclose(fp);

setvect(IRQ3, oldIrg3);

outportb(0x21, (inportb(0x21) | 0x08) );

printf("Bye\n");

return 0O;

} /* end of main */

/* Goi ISR cho EOC ON méi khi IRQ3 muc cao*/
void interrupt eocTrue(void)

{
#pragma asm pushf;
#pragma asm cli;
EOC = TRUE;
outportb(0x20, 0x20);
#pragma asm popf;
return;
} /* end of eofTrue */

Vi du:lap trinh ngat trong Turbo Pascal
unit ngat;

interface

uses dos,crt;

{$1+}

var

Interrupt9 : procedure ;

Procedure Int9; interrupt;
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Procedure SetiInt9;
Procedure Resetint9;
IMPLEMENTATION
{ Interrupt subroutine }
Procedure Int9;
begin
{ call original interrupt }
Interrupt9;
{insert code here}
end,
Procedure SetiInt9;
var R : registers;
begin
{ save current IRQ9 }
getintvec($71, @nterrupt9); {$71: interrupt of IRQ9}
{ load new IRQ9 }
setintvec($71, @nt9);
end;
Procedure ResetInt9;
var R : registers;
begin
{ restore IRQ9 }
setintvec($71, @nterrupt9);
end;
Begin
End.
Viét chuong trinh ngét trong Windows tudng déi kho,

doi hoi trinh do Iap trinh cao, cac ban cé thé doc thém
trén mang & dia chi www.jungo.com

Bai tap goi y

1/Download chuong trinh windriver va nghién cdu cdch viét driver

va ngdt cho card ISA, PCI

2/ Viét chuong trinh Visual Basic do va diéu khién nhiét dé dung

card ISA c6 ADC0908 va 8255

3/ Lap lai cau 2 dung Visual C va Delphi



