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Abstract

This thesis describes about Data Sequential Collecting System. It’s application of Pulse
Width Differential Sequential Control and Monitoring, that use the differential technique for
reduce noise and increase transmission length. In Data Sequencial Collecting System, it consist of
3 parts. The first one is the Master unit to control and manage about receiving 8 bits digital data
from Slave unit. In the part of Slave unit the analog signal input are received and convert to
digital signal before transmit to the Master unit. The maximum number of Slave unit is 31. The

third part is PC that connects with the Master unit by RS-232 standard to monitor the relation

between the data and time in graph.
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program DSCD;

uses
Forms,
DSCD_1 in ‘DSCD_1.pas’ {Form1},
DSCD_2 in ‘DSCD_2.pas’ {Form2},
CSCD_3 in 'DSCD_3.pas’ {Form3},
DSCD_4 in ‘DSCD_4.pas’ {Form4l,
DSCD_5 in 'DSCD_5.pas’ {Form5},
DSCD_6 in ‘DSCD_6.pas’ {Form6};

{$R *RES}

begin
Application.Initialize;
Application.CreateForm(TForm1, Form1);
Application.Run;

end.



Next1: TMenultem;

Closeall1: TMenultem;

PortCombo: TComboBox;

Comm32: TComm32;

procedure FormCreate(Sender: TObject);

procedure Graph1Click(Sender: TObject);

procedure GetDataButtClick(Sender: TObject);

procedure MaximumVoltage1Click(Sender: TObject);
procedure NewGraph1Click(Sender: TObject);

procedure StringGrid1DrawCell(Sender: TObject; Col, Row: Integer;

Rect: TRect; State: TGridDrawState);

procedure Save1Click(Sender: TObject);

procedure Open1Click(Sender: TObject);

procedure TimerTitleTimer(Sender: TObject);

procedure About1Click(Sender: TObject);

procedure Exit1Click(Sender: TObject);

procedure Cascade1Click(Sender: TObject);

procedure Tile1Click(Sender: TObject);

procedure Next1Click(Sender: TObject);

procedure Closeall1Click(Sender: TObject);

procedure Comm320pen(Sender: TObject; ProviderSubType, Error: Integer);
procedure Comm32Error(Sender: TObject; Errors: Integer);
procedure Comm32RxFlag(Sender: TObject);

procedure Comm32Break(Sender: TObject);

procedure Comm32RxChar(Sender: TObject; Count: Integer);
procedure Comm32TxEmpty(Sender: TObject);

procedure FormClose(Sender: TObject; var Action: TCloseAction);
private

{ Private declarations }

ConvertData : array[0..31] of real;

FileStr : TStringList;

SaveCount : integer;

Title : TForms;

InputData : array[0..1024] of integer;

CVData : array[0..32] of integer,;
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Inputindex : integer;
TimeTemp : TDateTime;
ReTrans : Boolean;
procedure BuffWrite(InputData : array of real;TimeTemp : TDateTime);
procedure ConvertTolnt(InputData : array of integer);
procedure CheckData;
procedure Retransmit;
public
{ Public dectarations }
BuffData : array[1..150,0..31] of real;
BuffDTime : array[1..150] of TDateTime;
MaxVolt : array[1..31] of integer;
index : integer;
Graph : array[1..255] of TForm3;
GraphEn : array[1..255] of boolean;
MDICount : integer;
LsPoint : array[1..31] of real;

end;

var

Form1: TForm1;
implementation
{$R *.DFM}

procedure TForm1.ConvertTolnt(InputData : array of integer);

var
VLSBIn,VMSBIn,i : integer;
VLS,VMS : array[0..15] of real;

begin
VLS[0]:=0;  VLS[1]:=0.020; VLS[2]:=0.040; VLS[3]:= 0.060;
VLS[4] := 0.080; VLS[5]:=0.100; VLS[6]:=0.120; VLS[7]:=0.140;
VLS[8] :=0.160; VLS[9]:=0.180; VLS[10]:=0.200; VLS[11]:=0.220;
VLS[12] := 0.240; VLS[13] := 0.260; VLS[14] := 0.280; VLS[15] := 0.250;
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VMS[0]:=0;  VMS[1]:=0.320; VMS[2]:= 0.640; VMS[3]:= 0.960;
VMS[4] := 1.280; VMS[5]:= 1.600; VMS[6] := 1.920; VMS[7] := 2.240;
VMS([8] := 2.560; VMS[9] :=2.880; VMS[10] := 3.200; VMS[11] := 3.520;
VMS[12] := 3.840; VMS[13] := 4.160; VMS[14] := 4.480; VMS[15] := 4.750;
for i:=0 to 31 do
begin

VLSBIn := InputData(i] and 15;

VMSBIn := InputData(i] and 240;

VMSBIn := VMSBIn Div 16;

ConvertDatali] := VMS[VMSBIn] + VLS[VLSBIn];
end;

end;

procedure TForm1.BuffWrite(InputData : array of real;TimeTemp : TDateTime);
var
i,j,Volt : integer;
s : string[6];
begin
{--- Remove first point ---}
if index = 150 then
begin
fori:=1to 31 do
LsPoaint(i] := BuffData[1,i];
fori:=1to 150-1 do
begin
for j:=0t0 31 do
BuffDatali,j] := BuffData(i+1,];
BuffDTime(i] := BuffDTime[i+1];
end;
index := index-1;
for i:=1 to index do
begin
forj:=1t0 31 do
begin
Str(BuffDatal[i,j]:0:3,s);



StringGrid1.Cells[j,i] := s;
end;
StringGrid1.Celis[0,i] := DateTimeToStr(BuffDTimel[i]);
end;

end;

{--- Write data to Buffer and StringGrid ---}
inc(index);
BuffDatalindex,0] := InputData{0}:
fori:=1to 31 do
begin
Volt := MaxVolt[i] div 5;
BuffData[index,i] := InputData[i]*Volt;
end;
fori:=1to 31 do
begin
Str(BuffData[index,i]:0:3,s);
StringGrid1.Cells[i,index] := s;
end;
BuffDTime[index] := TimeTemp;
StringGrid1.Cells[0,index] := DateTimeToStr(BuffDTime[index]);

Appiication.ProcessMessages;
{--- Draw Graph ---}
for i:=1 to MDICount do
if GraphEn(i] then
Graph(i].WriteGraph;

end;

procedure TForm1.FormCreate(Sender; TObject);
var
i :integer,;
begin
MDICount := 0;
GetDataButt.Tag := 0; [
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StringGrid1.RowCount := 150+1;
StringGrid1.ColWidths[0] := 105;
StringGrid1.Cells[0,0] := 'HMW Number";
fori:=1to 31 do
begin
StringGrid1.Cells[i,0] := IntToStr(i);
MaxVolt{i] := 5;
end;
FileStr := TStringList.Create;
SaveCount := Q;
Savel.Enabled := false;
Title := TForm5.Create(Application);
OpenDialog1.Filename := 'Title.wav';
MediaPlayer1.FileName := OpenDialog1.Filename;
OpenDialog1.Filename := "*.txt";
MediaPlayer1.Open;
MediaPlayer1.Play;
Comm32.DeviceName := PortCombo.Text;

end;

procedure TForm1.Graph1Click(Sender: TObject);
begin
if index = 0 then {No data in Buffer.}
NewGraph1.Enabled := false
else
NewGraph1.Enabled := true;

end;

procedure TForm1.GetDataButtClick(Sender: TObject);

var
i.rw,cl : integer;

begin
Save1.Enabled := true;
if GetDataButt.Tag = 0 then {Get the data}

begin
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index := 0;
fori:=1to 31 do
LsPoint[i] := 0;
for rw:=1to 150 do
for ¢l:=0 to 31 do
begin
BuffData[rw,cl] := 0;
StringGrid1.Cells[cl,rw] := *;
end;
inputindex := 0;
Comm32.DeviceName := PortCombo.Text:
Comm32.0pen;
end
else {Disconnect}
begin
GetDataButt.Tag := 0;
GetDataButt.Caption := 'Get the Data';
Comm32.Close;
StatusText.Caption := 'Disconnect with Hardware.":
end;

end;

procedure TForm1.MaximumVoltage1Click(Sender: TObject);
var
ChangeMax : TForm2;
begin
Application.ProcessMessages;
ChangeMax := TForm2.Create(Application);
ChangeMax.Caption := 'Maximum Voltage'

end;

procedure TForm1.NewGraph1Click(Sender: TObject);
begin
Application.ProcessMessages;

if MDIChildCount = 0 then



MDICount := 0;
inc(MDICount);
Graph[MDICount] := TForm3.Create(Application);
Graph[MDICount).Caption := 'Graph ' + intToStr(MDICount);
Graph[MDICount].Tag := MDICount;
GraphEn{MDICount] := true;

end;

procedure TForm1.StringGrid1DrawCell{(Sender: TObject; Col, Row: Integer;
Rect: TRect; State: TGridDrawState);
var
bufB : array[0..79] of char;
algn : word;
begin
if (Row=0) or (Col=0) then
algn := dt_Center
else algn := dt_Right;
strPCopy(bufB,StringGrid1.Cells[Col,Row]);
StringGrid1.Canvas.FillRect(Rect);
DrawText(StringGrid 1.Canvas.Handle,bufB,-1,Rect,algn);

end;

procedure TForm1.Save1Click(Sender: TObject);
var
Row,Col,cl,rw : integer,;
begin
inc(SaveCount);
SaveDialog1.FileName := 'Untitled-'+IntToStr(SaveCount);
Comm32.Close;
if not SaveDialog1.Execute then Exit;
Comm32.0pen;
FileStr.Clear;
Row := StringGrid1.RowCount;
Col := StringGrid1.ColCount;

Application.ProcessMessages;
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for rw := 0 to Row-1 do

for ¢l := 0 to Col-1 do

FileStr.Add(StringGrid1.CeliS[cl,rw]);

Application.ProcessMessages;
forcl:=1to 31 do

FileStr. Add(IntToStr(MaxVolt{cl]));
Application.ProcessMessages;
FileStr.SaveToFile(SaveDialog1.FileName);

end;

procedure TForm1.0pen1Click(Sender: TObject);
var
LoadForm : TForm4;
cl,rw,itm : integer;
begin
Comm32.Close;
if not OpenDialog1.Execute then Exit;
Comm32.0pen;
FileStr.Clear;
Application.ProcessMessages;
FileStr.LoadFromFile(OpenDialog1.FileName);
Application.ProcessMessages;
LoadForm := TForm4.Create(Application);
LoadForm.Caption := OpenDialog1 .File_Name;
itm = 0;
Application.ProcessMessages;
with LoadForm do
begin
for rw:= 0 to StringGrid1.RowCount-1 do
for cl:= 0 to StringGrid1.Co!Count-1 do
begin
StringGrid1.Cells{cl,rw] := FileStr{itm];
inc(itm);
end;

forcl=11t0 31 do



begin
MVolt[ci] := StrTolnt(FileStr[itm]);
inc(itm);
end;
Convert;
end;

end;

procedure TForm1.TimerTitleTimer(Sender: TObject);
begin

TimerTitle.Enabled := false;

Title.Close;

end;

procedure TForm1.About1Click(Sender: TObject);
var
About : TForm6;
begin
Application.ProcessMessages;
About := TForm6.Create(Application);
About.Caption := 'about...";

end;

procedure TForm1.Exit1Click{Sender: TObject);
begin
Close;

end;

procedure TForm1.Cascade1Click(Sender: TObject);
begin
Cascade;

end;

procedure TForm1.Tile1Click(Sender: TObject);

begin
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Tile;

end;

procedure TForm1.Next1Click(Sender: TObject);
begin
Next;

end;

procedure TForm1.Closeall1Click(Sender: TObject);
var
chd :integer;
begin
Application.ProcessMessages;
for chd:=MDIChildCount-1 downto 0 do
MDIChildren[chd].Close;

end;

procedure TForm1.Comm320pen(Sender: TObject; ProviderSubType,
Error: Integer);
begin
if Error <> 0 then
StatusText.Caption := 'Error accessing device: '+Comm32.DeviceName+' (code:
“+IntToStr(Error)+')'
else
begin
StatusText.Caption := 'Port '+Comm32.Devicename+' ready.";
GetDataButt.Tag := 1;  {--- Disconnect ---}
GetDataButt.Caption := ‘Disconnect’;
end;

end;

procedure TForm1.Comm32Error(Sender: TObject; Errors: Integer);
begin
if (Errors and CE_BREAK > 0) then
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StatusText.Caption := 'The hardware detected a break condition.’;
if (Errors and CE_DNS > 0) then
StatusText.Caption := '‘Windows 95 only: A paralle! device is not selected.’;
if (Errors and CE_FRAME > 0) then
StatusText.Caption := 'The hardware deteccted a framing error.";
if (Errors and CE_I{OE > 0) then
StatusText.Caption := 'An I/O error occurred during communications with the device.";
if (Errors and CE_MODE > 0) then
StatusText.Caption := 'The requested mode is not supported, or the hFile parameter is
invalided. If this value is specofoed, it is the only valid error.";
if (Errors and CE_OOP > 0) then
StatusText.Caption := 'Windows 95 only: A paralle! device signaled that it is out of
paper.";
if (Errors and CE_OVERRUN > 0) then
StatusText.Caption := 'A character-buffer overrun has occurred. The next character is
lost.";
if (Errors and CE_PTO > 0) then
StatusText.Caption :='Windows 95 only: A time-out occurred on a parallel device.;
if (Errors and CE_RXOVER > 0) then
StatusText.CAption := 'An input buffer overflow has occurred. There is either no room
in the input buffer, or a character was received after the end-of-file (EOF) character.";
if (Errors and CE_RXPARITY > 0) then
StatusText.Caption := 'The hardware detected a parity error.";
if (Errors and CE_TXFULL > 0) then
StatusText.Caption := 'The application tried to transmit a character, but the output
buffer was full.";

end;

procedure TForm1.Comm32RxFlag(Sender: TObject);

begin
StatusText.Caption := 'Got the Data from Hardware.",

end;

procedure TForm1.Comm32Break(Sender: TObject);

begin



Mo e

- o

-

e &P w— [

™ R AEEAEL

StatusText.Caption := 'BREAK SIGNAL";

end;

procedure TForm1.Comm32RxChar(Sender: TObject; Count: Integer);
var .
Buffer : array[0..1024] of char;
Bytes,i : integer;
begin
FillChar(Buffer,SizeOf(Buffer),0);
Bytes := Comm32.Read(Buffer,Count);
if Bytes = -1 then
StatusText.Caption := 'Error reading incoming datal’
else
begin
for i:=0 to Bytes-1 do
begin
InputData[lnputindex] := ord(Buffer{i]);
inc(inputindex);
end;
end;
CheckData;

end;

procedure TForm1.CheckData;
var
i,Parity : integer,;
begin
if Inputindex > 31 then
begin
i:=0;
repeat
CVData[i] := InputData(i];
inc(i);
until i=32;

Inputindex := 0;
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ReTrans := False;
{-- Check Parity Bit ---}
Parity := CVData[1];
fori:=2to 31 do
Parity := Parity xor CVDatal[i};
if Parity <> CVData[0] then
begin
{--- Retransmiss ---}
ReTrans := true;
ReTransmit;
end
else
{--- Data Transmission OK ---}
if not reTrans then

begin

STatusText.Caption := ‘Got the Data from Hardware.";

TimeTemp := now;
ConvertTolnt(CVData);
BuffWrite(ConvertData, TimeTemp);
end;
end;
{ Application.ProcessMessages;}

end;

procedure TForm1.ReTransmit;
var
s : string;
count : integer;
begin
Comm32.Purgein;
s:='0%
count := Comm32.Write(s[1],Length(s));
if count = -1 then

StatusText.Caption := 'Retransmit signal Error.";
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end;

procedure TForm1.Comm32TxEmpty(Sender: TObject);
begin
StatusText.Caption := ‘Data error! Retransmit the data request.";

end;

procedure TForm1.FormClose(Sender: TObject; var Action: TCloseAction);
var

i :integer,;
begin

for i:= 0 to FileStr.Count-1 do

FileStr.ObjectS(i].Free;

FileStr.Free;

MediaPlayer1.Close;

Comm32.Close;

end;

end.



unit DSCD_2;

interface

uses
Windows, Messages, SysUTtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCirls, Spin, ExtCtrls;

type
TForm2 = class(TForm)

Label1: TLabel;

Label2: TLabel;

Label3: TLabei;

Label4: TLabel;

Label5: TLabel;

Label6: TLabel;

Labe!7: TLabel;

Label8: TLabel;

Label9: TLabel;

Label10: TLabel;
Label1 1: TLabel;
Label12: TLabel;
Label13: TLabel;
Label14: TLabel;
Label15: TLabel;
Label1 6: TLabel;
Label17: TLabel;
Label18: TLabel;
Label19: TLabel;
Label20: TLabel;
Label2 1. TLabel;
Label22: TLabel;
Label23: TLabel;
Label24: TLabel;
Label25: TLabel;
Label26: TLabel;
Label27: TLabel;
Label28: TLabel;
Label29: TLabel;
Label30: TLabel;
Labei31: TLabel;
Labe!32: TLabel;
Label33: TLabel;
Label34: TLabel;
Label35: TLabel;
Label36: TLabel;
Label37: TLabel;
Label38: TLabel;
Label39: TLabel;
Label40: TLabel;
Labeld 1 TLabel;
Label42: TLabel;
Label4 3: TLabel;
Label44: TLabel;
Labeld4 5: TLabel;
Label46: TLabel;
Labeld47: TLabel;
Label48: TLabe!;
Label49: TLabel;
Label50: TLabel;
Label5 1: TLabel;
Label52: TLabel;
Label53: TLabel:
Label54: TLabel;
Label55: TLabel;
Labe!56: TLabel:
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Labe!57: TLabel;

Label58: TLabel;

Label59: TLabel:

Label60: TLabel;

Label6 1: TLabel;

Label62: TLabel;

Labe!63: TLabel;

Bevel1: TBevel;

GroupBox1: TGroupBox;

SpinEdit1: TSpinEdit;

SpinEdit2: TSpinEdit;

Label64: TLabel;

Label65: TLabel;

Button 1: TButton;

procedure SpinEdit2Change({Sender: TObject);

procedure Button 1 Click{Sender: TObject):

procedure FormCreate(Sender: TObject);
private

{ Private declarations |
public

{ Public declarations }

end;

var
Form2: TForm2;

implementation

wes DSCD_1;

{8R *.DFM}

procedure TForm2.SpinEdit2Change{Sender: TObject);
var
Temp : TLabel;
NameLabel : string{9];
begin
if (SpinEdit2.Value mod 5 = 0 ) and
(SpinEdit2.Value >= SpinEdit2.MinValue) and
(SpinEdit2.Value <= SpinEdit2.MaxValue) then
begin
NamelLabel := ‘Label’ + IntToStr(SpinEdit 1.Value);
Temp := TLabel(FindComponent(NameLabel));
Temp.Caption := IntToStr(SpinEdit2.Value);
end;

end;

procedure TForm2.Button 1 Click(Sender: TObject);
var
i . integer;
Temp : TLabel;
NamelLabel : string{9}:
begin
fori=1 to 31 do
begin
NameLabel ;= ‘Label’ + IntToStr(i);
Temp := TLabel(FindComponent(NameLabel));
Form1.MaxVolili} := StrTolnt(Temp.Caption);
end;
Close:
end;

procedure TForm2.FormCreate(Sender: TObject):
var

i ! Integer;

Temp : TLabel;

NameLabel : string[9];
begin



Ay resr

. it R

RGN T o o e

if Form1.GetDataButt. Tag <> O then
begin
SpinEdit 1.Enabled := False;
SpinEdit2.Enabled ;= False
end
else
begin
SpinEdit1.Enabled := true;
SpinEdit2.Enabled := true;
end;
for =0 to 31 do
begin
NameLabel := ‘Label’ + IntToStr(i);

Temp := TLabel(FindComponent(NameLabe!));
Temp.Caption := IntToStr(Form 1.MaxVoltfi));

end;

end;

end.
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unit DSCD_3:

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,

Menus, RChart, StdCtris, ExtCtris, Spin, ComCtrls;

type
TForm3 = class(TForm)

RChart1: TRChart;
AddButt: TButton;
CursorButt: TButton;
AddEdit1: TSpinEdit;
Label6: TLabel;
Label7: TLabel;
Shape1: TShape;
Label1: TLabel;
Shape2: TShape;
Shape3: TShape;
Label3: TLabel;
Shape4: TShape;
Labeld: TLabel;
Shape5: TShape;
Label5: TLabel;
Label2: TLabel;
Bevel3: TBevel;
Label8: TLabel;
Timelabel: TLabel;
Label9: TLabel;
Label10: TLabel;
Label11: TLabel;
Label12: TLabel;
Label13: TLabel;

RemoveButt: TButton;
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Label14: TLabel;
RemoveEdit: TSpinEdit;
Bevell: TBevel,
UpDown1: TUpDown;
NormButt: TButton;
Label15: TLabel;
Bevel2: TBevel;
Beveld: TBevel;
Bevel5: TBevel;
ClearButt: TButton;
CursorEdit: TEdit;
procedure FormClose(Sender: TObject; var Action: TCloseAction);
procedure FormCreate(Sender: TObject);
procedure AddButtClick(Sender: TObject);
procedure RemoveButtClick(Sender: TObject);
procedure CursorButtClick(Sender: TObject);
procedure ClearButtClick(Sender: TObject);
procedure NormButtClick(Sender: TObject);
procedure UpDown1Click(Sender: TObject; Button: TUDBtnType);
private
{ Private declarations }
LineNo : integer;
GraphShow : array{1..31] of boolean;
GraphNum : array[1..5] of integer;
GraphColor : array(1..5] of TColor;
LineLabel : array(1..5] of TLabe!;
LineEn : array[1..5] of boolean;
LineCount : integer;
ScaleX : array[1..4] of string;
Cursor : integer;
MaxY : integer;
Zoom : integer;
public
{ Public declarations }

procedure WriteGraph;



WSO MY e

o T e e — W -

o e

e i

end;

var

Form3: TForm3;

implementation
uses DSCD_1;
{$R *.DFM}

procedure TForm3.WriteGraph;
var
i,Point,Line : integer;
LastPoint : array{1..5] of real;
begin
with Form1 do
begin
RChart1.ClearGraf;
{--- Draw Graph ---}
fori:=1to 5do
LastPoint(i] := LsPoint[GraphNuml[i]];
for Point:=1 to index do
for Line:= 1to 5 do
if LineEn[Line] then
begin
RChart1.DataColor := GraphColor[Line];
RChart1.MoveTo(Point-1,LastPoint[Line]);
RChart1.DrawTo(Point,BuffData[Point,GraphNum([Line]]);
LastPoint[Line] := BuffData[Point, GraphNum([Line]];
end;
TimelLabel.Caption := TimeToStr(BuffDTime[index]);
{--- Set Range---}
if Zoom = 1 then
NormButt.Click;
{--- Set scale ---}

if LineCount <> 0 then
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begin
ScaleX[1] := TimeToStr(BuffDTime[1]);
if index >= 50 then
ScaleX[2] := TimeToStr(BuffDTime[50])
else ScaleX[2] :=":
if index >=100 then
ScaleX[3] := TimeToStr(BuffDTime[100])
else ScaleX[3]:=";
if index >= 150 then
ScaleX[4] := TimeToStr(BuffDTime[150])
else ScaleX[4] :=";
end;
RChart1.UserTickTextX := ScaleX[1]+''+ScaleX[2]+'|'+
ScaleX[3]+''+ScaleX[4];
end;
RChart1.ShowGraf;
Application.ProcessMessages;

end;

procedure TForm3.FormClose(Sender: TObject; var Action: TCloseAction);
begin

Form1.GraphEn[Tag] := false;

Action := caFree;

end;

procedure TForm3.FormCreate(Sender: TObject);
var

i : integer;

Namel abel : string[9];
begin

fori:=1to 31 do

GraphShow(i] := false;
AddEdit1.value := 1;
LineNo := 0;

LineCount := 0;
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repeat
inc(i);
until LineEn[i] = false;
LineNo :=i;
LineEn[i] := true;
inc(LineCount);
GraphNum[LineNo] := AddEdit1.Value;
LineLabel[LineNo].Caption := 'H/D No.' + IntToStr(GraphNum[LineNo]);
end;
RemoveButt.Enabled := true;
if LineCount>=5 then
AddButt.Enabled := faise;
WriteGraph;

end;

procedure TForm3.RemoveButtClick(Sender: TObject);
var
i : integer;
begin
if (RemoveEdit.Value >= RemoveEdit.MinValue) and
(RemoveEdit.Value <= RemoveEdit.MaxValue) and
(LineEn[RemoveEdit.Value]) then
begin
GraphShow[GraphNum[RemoveEdit.Value]] := faise;
LinelLabel[RemoveEdit.Value].Caption := ",
LineEn[RemovekEdit.Value] := false;
AddButt.Enabled := true;
LineCount := LineCount-1;
end;
if LineCount = 0 then
begin
RemoveEdit.Enabled := false;
fori:=1to4do
ScaleX[i] :=";

end;
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WriteGraph;

end;

procedure TForm3.CursorButtClick(Sender: TObject);
var
V :real;
Code : integer;
begin
Val(CursorEdit.Text,V,Code);
if Code=0 then
if (V>=RChart1.RangeLoY) and (V<=RChart1.RangeHiY) and (Cursor<4) then
begin
inc(Cursor);
ClearButt.Enabled := true;
RChart1.CrossHairPosY[Cursor] 1= V;
end;
if Cursor>=4 then
CursorButt.Enabled := false;

end;

procedure TForm3.ClearButtClick(Sender: TObject);
var
i integer,;
begin
Cursor := 0,
ClearButt.Enabled := false;
CursorButt.Enabled := true;
with RChart1 do
fori:=1to 4 do
CrossHairPosY[i] :=-10;

end;

procedure TForm3.NormButtClick(Sender: TObject);
var

Line : integer,;
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begin
with Form1 do
begin
Maxy := 5;
for Line:=1to 5 do
if LineEn[Line] and (MaxVolt[GraphNum[Line]] >= MaxY) then
MaxY := MaxVolt[GraphNum[Line]];
RChart1.RangeHiY = MaxY+2;
RChart1.SetRange(0,0,180,RChart1.RangeHiY);
end;
Zoom = 1;
UpDown1.Position := 1;
RChart1.ShowGraf;

end;

procedure TForm3.UpDown1Click(Sender: TObject; Button: TUDBtnType);
var
MidY ry : single;
begin
with RChart1 do
begin
if UpDown1.Position>Zoom then
begin
MidY := (RangeHiY+RangelLoY)/2;
ry := (RangeHiY-RangeloY)/2.8;
SetRange(0,0,180,MidY+ry); .
ShowGraf;
end
else
begin
MidY := (RangeHiY+RangeLoY)/2;
ry := 1.4*(RangeHiY-RangeloY)/2;
SetRange(0,0,180,MidY+ry);
showGraf;

end;



UpDown1.Position;

end;
Zoom :
end;
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unit DSCD_4;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, Spin, ExtCtrls, RChart, Grids, ComCtrls;

type

TForm4 = class(TForm)
RChart1: TRChart;
Label6: TLabel;
Label7: TLabel;
Shape1: TShape:
Labell: TLabel;
Shape2: TShape;
Label2: TLabel;
Shape3: TShape;
Label3: TLabel;
Shape4: TShape:;
Label4: TLabel;
Shape5: TShape:
Label5: TLabel;
Bevel3: TBevel;
Label9: TLabel;
Label10: TLabel;
Labell 1: TLabel;
Label12: TLabel;
Label13: TLabel;
Label14: TLabel;
AddButt: TButton;
CursorButt: TButton;
AddEdit1: TSpinEdit;
RemoveButt: TButton;
RemoveEdit: TSpinEdit;
Bevell! TBevel;
UpDown1: TUpDown;
NormButt. TButton;
Label15: TLabel;
Bevel2: TBevel;
Bevelq: TBeve!;
Bevel5: TBevel:
StringGrid 1: TStringGrid;
ClearButt: TButton:
CursorEdit: TEdit;
procedure FormCreate(Sender. TObject);
procedure StringGrid 1 DrawCell{Sender: TObject; Col, Row: Integer;

Rect: TRect; State: TGridDrawState);

procedure FormClose(Sender: TObject; var Action: TCloseAction);
procedure AddButtClick(Sender: TObject);
procedure RemoveButtClick(Sender: TObject):
procedure CursorButtClick(Sender: TObject);
procedure ClearButtClick(Sender: TObject):
procedure NormButtClick(Sender: TObject);
procedure UpDown 1 Click{Sender: TObject; Button: TUDBtnType);

private
{ Private declarations )
LoadData : array{1..150,1..31] of real;
LoadTime : array{1..1 50] of TDateTime;
Loadindex : integer;
LineNo : integer;
GraphShow : array]{1..31] of boolean;
GraphNum : array{1..5] of integer;
GraphColor : array{1..5] of TColor;
Linelabel : array{1..5] of TLabel;
LineEn : array{1..5] of boolean;
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LineCount ! integer;
ScaleX : array{1..4] of string;
Cursor : integer;
Zoom . integer;
procedure DrawGraph;
public
{ Public declarations }
MVolt : array{1..31] of integer;
procedure Convert;

end;

var
Form4: TForm4:

implementation
uses DSCD_1;

{$R *.DFM|

procedure TForm4.DrawGraph;
var
PointL ! integer;
begin
With RChart1 do
begin
ClearGraf;
{-—= Draw Graph -~--}
forL:=1to5do
if LineEn(L] then
begin
MoveTo(0.,0);
for Point:= 1 to Loadindex do
begin
DataColor := GraphColor|L}:
DrawTo(Point,LoadData[Point,GraphNum{L}}):
end;
end;
{==- Set range ---}
if Zoom = 1 then
NormButt.Click:
{—~=~ Set scale —--}
if LineCount <> O then
begin
ScaleX[1] := TimeToStr(LoadTime(1));
if Loadindex >= 50 then
ScaleX[2] := TimeToStr(LoadTime(50]):
il Loadindex >=100 then
ScaleX|3] ;= TimeToStr(LoadTime[100]);
if Loadindex >= 150 then
ScaleX[4] := TimeToStr(LoadTime[150]);
end;
UserTickTextX := ScaleX[1]+ |‘+ScaleX[2}+' '+
ScaleX[3)+’ | ‘+ScaleX{4].
ShowGraf;
end;

end;

procedure TForm4.Convert,
var
rw,cl,code ! integer;
begin
with StringGrid1 do
begin
wi=1;
while (Cells[0,rw]<>”') and (rw<=150) do



begin
LoadTime[rw] := StrToDateTime(Cells[0,rw]);
for di=1 to 31 do
val(Cellsie!,rw],LoadDatafrw,cl},code);
inc(rw);
end;
end;
Loadindex = rw-1;

end,

procedure TForm4.FormCreate(Sender: TObject);
var
rw,cl : integer;
i . integer;
Namelabel : string{9];
begin
with StringGrid1 do
begin
ColWidths{O} := 105;
for rw:=0 to Row-1 do
for cli=0 to Col-1 do
Cells[chrw) = ";
end;

fori:=1 to 31 do
GraphShowli] := false;

AddEdit1.Value = 1;

LineNo := O;

LineCount := O;

fori:=1 to 5 do

begin
Namelabel := ‘Label’ + IntToStr(i);
Linelabel(i] := TLabel(FindComponent(Namelabel)):
LineEnli] := false;

end:

GraphColor{1] := clBlue;

GraphColor{2] := clRed;

GraphColor{3] := clPurple;

GraphColor{4] := clFuchsia;

GraphColor|5] := clGreen;

forii=1to 4 do
ScaleX[i] 1= ;

with RChart1 do

begin
CrossHairSetup(1,c/Navy,chHoriz,psDot,1):
CrossHairSetup(2,ciPurple,chHoriz,psDash, 1);
CrossHairSetup(3.cdMaroon,chHoriz,psDashDot, 1);
CrossHairSetup(4.clOlive,chHoriz,psDashDotDot, 1);

end;

ClearButt.Click;

Zoom = 1

end;

procedure TForm4.StringGrid 1 DrawCell(Sender. TObject; Col, Row: Integer!
Rect: TRect; State: TGridDrawState);
var
bufB : array{0..7 9] of char;
algn : word;
begin
if (Row=0) or (Col=0) then
algn := dt_Center
else algn := dt_Right:
strPCopy(bufB,StringGrid 1.Cells{Col,Row]):
StringGrid 1.Canvas.FillRect(Rect):
DrawText(StringGrid 1.Canvas Handle,bufB,~ 1 .Rect.algn):

end;



procedure TForm4.FormClose(Sender: TObject; var Action: TCloseAction);
begin

Action = caFree;
end;

procedure TForm4.AddButtClick(Sender; TObject);
var
i ! integer:
begin
if (AddEdit1.Value >= AddEdit1.MinValue) and
(AddEdit1.Value <= AddEdit1.MaxValue) then
if not GraphShow{AddEdit 1.Value] then
begin
GraphShow{AddEdit1.Value} = true;
i=0;
repeat
inc(i);
until LineEnfi] = false;
LineNo = i;
LineEn(i] := true;
inc(LineCount);
GraphNumlLineNo] := AddEdit1.Value;
LineLabel{LineNo}.Caption := ‘H/D No.’ + IntToStr(GraphNum|[LineNo]):
end;
RemoveButt.Enabled := true;
if LineCount>=5 then
AddButt.Enabled := false;
DrawGraph;

end;

procedure TForm4.RemoveButtClick(Sender. TObject):
var
i integer;
begin
if (RemoveFEdit.Value >= RemoveEdit.MinValue) and
(RemoveEdit.Value <= RemoveEdit.MaxValue) and
(LineEn{RemoveEdit.Value]) then
begin
GraphShow|{GraphNum{RemoveEdit.Value]] := false;
LineLabel{RemoveEdit.Value).Caption = '}
LineEn[RemoveEdit.Value] ;= false;
AddButt.Enabled := true;
LineCount := LineCount-1;
end;
if LineCount = O then
begin
RermoveEdit.Enabled := false:
fori:= 1 to 4 do
ScaleX[i] 1= ;
end;
DrawGraph;

end;

procedure TForm4.CursorButtClick(Sender: TObject);
var
V! real
Code : integer.
begin
Val(CursorEdit.Text,V,Code);
if Code=0 then
if (V>=RChart1.RangeloY) and (V<=RChart1.RangeHiY) and (Cursor<4) then
begin
inc(Cursor);
ClearButt.Enabled := true;
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RChart1.CrossHairPosY[Cursor] := V:
end;
if Cursor>=4 then
CursorButt.Enabled := false;

end;

procedure TForm4.ClearButtClick(Sender: TObject);
var
i . integer;
begin
Cursor = O;
ClearButt.Enabled := false;
CursorButt.Enabled := true;
with RChart1 do
for =1 to 4 do
CrossHairPosY]i} := -10;
end;

procedure TForm4 .NormButtClick(Sender: TObject);
var

MaxY L : integer:

begin
MaxY = 5;
for L:=1 to 5 do

if LineEn{L] and (MVolt{GraphNum(L]] >= MaxY) then
MaxY := MVol{GraphNumiL]};
RChart1.RangeHiY = MaxY+2;
RChart1.SetRange(0,0,180,RChart 1.RangeHiY);
Zoom = 1;
UpDown 1.Posttion = 1;
RChart1.ShowGraf;

end;

procedure TForm4.UpDown 1Click(Sender: TObject; Button: TUDBtnType);
var
MidY.ry © single;
begin
with RChart1 do
begin
if UpDown 1.Position>Zoom then
begin
MidY .= (RangeHiY+RangelLoY)/2;
ry ‘= (RangeHiY-RangeloY)/2.8;
SetRange(0.0,180.MidY+ry);
ShowGraf;
end
else
begin
MidY = (RangeHiY+Rangel.oY)/2:
1y := 1.4*(RangeHiY-Rangel.oY)/2;
SetRange(0,0,180,MidY+ry);

showGraf;
end;
end;
Zoom := UpDown 1 .Position;
end;

end.
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unit DSCD_5;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
ExtCtrls;

type
TForm5 = class(TForm)
Image1: Tlmage;
private
{ Private declarations }
public
{ Public declarations }

end;

var
Form5: TForm5;

implementation
{$R *.DFM}

end.



unit DSCD_6,
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, Buttons, ExtCtrls;

TForm6 = class(TForm)
Image1: Tlmage;
BitBtn 1: TBitBtn;
Label1: TLabel;
Label2: TLabel;
Image2: Timage;
Image3: TImage;
Image4: Timage;
Label3: TLabel;
Labelq: TLabel;
Label5: TLabel;
Label6: TLabel;
Label7: TLabel;
Label8: TLabel;
procedure BitBtn 1 Click(Sender: TObject);

private
{ Private declarations }

public
{ Public declarations }

end;

var
Form6: TForm6;

implementation
{$R *.DFM}
procedure TForm6.BitBtn 1 Click(Sender: TObject);
begin
Close;

end;

end.



#include <reg51.h>

unsigned char xdata *pA =0xF800;
unsigned char xdata *pB =0xF801;
unsigned char xdata *pC =0xF802;
unsigned char xdata *pCd =0xF803;

unsigned char data *out;

int data hint=0;

void delay(int d);

void main(void)
{ int count256,count16,pi,parity,sixteen:;
int b=0;

int inc=0;

delay(10);

/* -- Initial Setting --- */
*pCd=0x82; /* port B is input port */
*pA=0x00;

*pB=0x00;

*pC=0x00;
TMOD=0x22;
SCON=0x52;
PCON=0x80;
TH0=-230;

TH1=-3;

TRO=1;

TR1=1;

IE=0x00;

out=0x0051;
for (i=0; <32 ;++i}
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{ *out=0;
out++;

}

out=0x0060;

*out=0;

/* -—— Start Working - */
while(1)
{ out=0x0050;
inc=0;
b=0;
count256=1;
count16=1;

hint=0;

/* --- Pulse 256 (DutyCycle=25%) --- */
while(count256<=256)
{ *pA=0x01;
inc++;
while(ITF0):
TFO=0;
*pA=0x10;
while(!TFO);
TFO=0;
if (count256>=9)
{ b=b<<f1;
p="pB;
b=b|p;
}
if (count256==136)
sixteen=b;
++count256;
while(ITFO);
TF0=0;
if ((inc==8) && (count256>=9))
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while(ITF0);
TFO=0;

/* —- Parity bit - */

out=0x0060;

*out=sixteen;

out=0x0051;

parity="out;

for (i=2; i<32; i++)

{ ++out;
parity=parity”™ (*out);

}

out=0x0050;

*out=parity;

/* - Transmiss the Data --- */
out=0x004F;
while(++out<=0x006F)
{ while(IT1);
TI=0;
SBUF="out;
}
Ti=0;
RI=0;
IE=0x90;

/* --- Test check the Collecting Data - */
out=0x004F;
for (i=0; i<32 ;i++)
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{ out++;
if (*out!=0)
{ P1="out;
}

/* — Pulse blanking wait Transmiss --- */
while ((count16<=25)&&(!hint))

{ count16++;
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while(!TFO0);
TFO=0;
while(ITFO0);
TFO=0;
while(ITFO);
TFO=0;
while(!TFO);
TFO=0;

IE=0x00;

count16=1;

I* —— Pulse blanking ---*/

while(count16<=5)

{ count16++;

while(ITFO);
TFO=0;
while(ITFO);
TFO=0;
while(ITF0);
TFO=0;
while(ITFO0);
TF0O=0;



void serial_service(void) interrupt 4
{
if (RI==1)
{ hint=1;
[* - Retransmiss - */
out=0x004F;
while(++out<=0x006F)
{ while(!T!);
Ti=0;
SBUF=*out;
}
Ti=0;
RI=0;

void delay(int d)
{ intij;
for (i=0 ; i<d ;i++)

for (j=0 ; j<500 ; j++);
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