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unit G2mm
interface
uses Classes, SysUtils, Libc;

type
TGRxThread =class;
TGComm =class;
TGRxEvent =procedure(Sender: TGComm; nchars: Integer) of object;

TGComm =class(TComponent)
private

fd: Integer;

oldtio: termios;

have _oldtio: hoolean;
FGRxThread:TGRxThread:;
FOnReceive: TGRxEvent:
FDevice: string;

procedure DoRxEvent;
procedure SetActive(const Value: boolean);
function GetActive:boolean;
public
constructor Create(AOwner: TComponent); override;
destructor Destroy; override;

procedure Oi)en;
procedure Close;

function Read(var buff; size: Integer): Integer;
procedure Readstr(var buff: string);

function Write(const buff; size: Integer): Integer;
procedure WriteStr(const buff: string);

property Active:boolean read GetActive write SetActive;

published
property Device: string read FDevice write FDevice;

property OnReceive:TGRxEvent read FOnReceive write FOnReceive;
end;

TGRxThread =class(TThread)
private
FOwner: TGComm:;

protected _
procedure Execute; override;
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procedure InvokeRxEvent;

public
constructor Create(AOwner: TGComm);
end;

procedure Register;
implementation
uses Kernelloctl;

const
devfile ='/dev/ttySO";

{ TGComm }

constructor TGComm.Create(AOwner: TComponent)
begin
Inherited;

fd :=i; /Inot opened
have oldtio —false

FDevice =devfile:
end;

destructor TGComm.Destroy;
begin
if fd >=0 then
begin
Close
end;
inherited:;
end;

procedure TGComm.Open:
var rc:Integer;
newtio:termios;
begin
if fd >=0 then
begin
[lalready opened...
Close
end:

fd =Libc.open(PChar(FDevice), 0_RDWR or O*NOCTTY);
if fd <0 then
begin

perrorf "open: '), //TODO: throw ‘'cannot open device'

end _
else begin

rc =tcgetattr(fd, oldtio)
if rc =0 then
begin

exception
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have_oldtio :=true;
newtio :=oldtio;

[lalways set

newtio.c_cflag =newtio.c_cflag or CLOCAL or CREAD;
I1'19200bps, N1

newtio.c_cflag =newtio.c_cflag and not PARENB;
newtio.c_cflag =newtio.c_cflag and not CSTOPB;
newtio.c_cflag =newtio.c_cflag and not CSIZE;
newtio.c_cflag =newtio.c_cflag or CS8;

[ITODO: implement baud rate setting
cfsetispeed(newtio, BI9%200);

cfsetospeedfnewtio, BL9200);

[ITODO: implement other port setting

[ldisable RTSCTS

newtio.c_cflag =newtio.c_cflag and not CRTSCTS;
[Iraw input

newtio.c_Iflag =newtio.c_Iflag and not (ICANON or ECHO or
ECHOE or ISIG);

newtio.c_iflag =newtio.c_iflag and not ICRNL;
[ldisable parity check

newtio.c_iflag =newtio.c_iflag and not (INPCK or ISTRIP);
[lenable software flow control

newtio.c_iflag =newtio.c_iflag or IXON or IXOFF or IXANY;
[lraw output

newtio.c_oflag =newtio.c_oflag and not OPOST;
[ldisable character timer

newtio.c: Cc[VTIME] :=#0;

newtio.c_cc[VMIN] :=#0;

[Iset attributes

tcflush(fd, TCIFLUSH);

tesetattr(fd, TCSANOW, newtio);

[Istart Rx thread

FGRxThread =TGRxThread.Create(Self);

end
else begin

have_oldtio =false;
_end;

procedure TGComm.Close ;

if fd >=0 then

gin .
if have_oldtio then
begin
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dtcsetattr(fd, TCSANOW, oldtio);
end;
if assigned(FGRxThread) then

begin

FGRxThread.Terminate ;

FGRxThread —nil;

end;
_ close(fd);
fd =1
have_oldtio =false;
end;
end;
procedure TGComm.DoRxEvent ;
var
nchars:Integer;
rs, rc.lInteger;
begin
if assigned(FOnReceive) then
begin
rc :=ioctl(fd, FIONREAD, Onchars);
if rc <> 0then chars :=0;
FOnReceive(Self, nchars);
end;
end;
function TGComm.Read(var buff; size: Integer): Integer;
begin
Result := read(fd, buff, size):
end;
procedure TGComm.ReadStr(var buff: string);
type
CharArray =array[o.. MAXINT div Zof Char;
PCharArray ="CharArray;
var
bien: Integer;
rc: Integer;
pstr:PCharArray;
begin
buff =1";
rc :=ioctl(fd, FIONREAD, @blen);
if rc =0 then
begin

SetLength(buff, bien);

pstr =0buff[y;

bien := readffd, pstrA, bien);
SetLength(buff, bien);

end:
end ;



function TGComm.Writetconst buff; size: Integer): Integer;
begin
[ITODQ: check send buffer size

Result :=_writetfd, buff, size);
end;

procedure TGCommWriteStrtconst buff: string);
type
CharArray =array[0.MAXINT div 2Jof Char;

PCharArray ="CharArray;
var

pstr:PCharArray;
begin

pstr :=@buff[l];

_writetfd, pstr'', Lengthtbuff));
end;

procedure TGComm.SetActivetconst Value: boolean);
begin
if (fd < Qand Value then Open

else if (fd >=0)and not Value then Close;
end;

function TGComm.GetActive; boolean:
begin
if fd < 0 then Result =false
else Result :=true;

end;
{ TGRXThread }
constructor TGRxThread.CreatetAOwner: TGComm);
begin
inherited Create(True);
[Idprintftstderr, 'Starting GRxThread... ' #SD#$A);
FOwner :=AQOwner;
FreeOnTerminate :=true;
Resume:
end;

procedure TGRxThread.Execute;
var maxfd: Integer;
readfds: TFdSet;
timeout:TTimeVal:
fd:Integer;
rc: Integer;
begin
fd :=FOwner.fd;
maxfd =fd +1;
[ldprintftstderr, 'Starting Execute...'#SD#$A);
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while not Terminated do
begin
FD_SET(fd, readfds);
timeout.tv_sec =1
timeout.tv_usec :=0;
[Iblock thread...
rc =select(maxfd, Sreadfds, nil, nil, stimeout);

if Terminated then
Exit:

Il dprintf(stderr, ' in select® loop '#SD#$A);
if FD_ISSET(fd, readfds) then

begin

Synchroni ze(InvokeRxEvent);

end:

end:
end;

rocedure TGRxThread.InvokeRxEvent:
egin

FOwner.DoRxEvent :
end;

rocedure Register;
egin

RegisterComponents('Samples ', [TGComm]);
end:

end.
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unit ModBusPolling;

interface

uses
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QDS_ys|UtiIs, Types, Classes, Variants, QGraphics, QControls, QForms,
ialogs, _ _
QTypgs, AxMisc, AxPort,station,ldGlobal, math;:

{*vll

", L i B J' Component (Serial ) o
TurboPower Async Professional CLX 1.01 Download
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type

TPolling =class (TComponent)
private
FBuf:string;

FFinishFlag: Boolean;

FActiveCommand2:Boolean;

procedure ApxComPortITriggerAvail(CP: TObject; Count: Word);
function CheckTimeOutfTimeOut: Cardinal):Boolean;

procedure DatalnO;

procedure StationTimeOut(Sta: TStation);

procedure SetAnalogToStation(Station: TStation; Data: String);
procedure SetDigitalToStation(Station: TStation; Data: string);
procedure SetTypeAnalog(Station: TStation; Data: string);
procedure Datalncorrecttsta: TStation);

public

ApxComPorti: TApxComPort;
TimeOut: Cardinal;

constructor Create(AOwner: TComponent); override;
destructor Destroy;override

procedure Poll(var station: Array of TStation);

Procedure ScanStation(var station:array of TStation);
function

Ative_Command2(Number_station: Integer;Ch:String; Act:string):Boolean;

procedure ReadAnalogType(var station:array of TStation);

end;

implementation
{ TPolling }

constructor TPolling.Create(AOwner: TComponent);

begin

Inherited:
ApxComPortl:=TApxComPort.Créate(self); //Create Asyn Pro Component

ApxComPortl.OnTriggerAvail:=ApxComPortI TriggerAvail; //Set event
ApxComPortl.ComNumber:=1; //Set Default Port Coml
Timeout:=i000: //Set Default Time Out

end;

Sourceforge.net
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destructor TPolling.Destroy;
begin
ApxComPortl.Open:=False; //Close Comport
ApxCOmPortl.Destroy; //Destroy Ayn Pro Component
en(ijlr]herited;

procedure TPolling.ApxComPortITriggerAvail(CP: TObject; Count: Word);
var /[PpdComPort' OnTriggerAvail Function

I Integer;
c: Char:
begin
for i:=l to count do //Read data to buffer
begin

¢.=ApxComPort .Get Char ;
FBuf:=FBuf+c:
if c=#13 then Dataln; //Finish Data stream

end:
end;

function TPolling.CheckTimeOut(TimeOut: Cardinal): Boolean;
var

StartTime:Cardinal;
StopTime: Cardinal;
begin
StartTime:= GetTickCount:
repeat
Application.ProcessMessages ;
StopTime:=GetTickCount;
until ((FFinishFlag)or(StopTime-StartTime>TimeOut));
[IExit when Timeout or have data

Result:=not FFinishFlag;
end;

procedure TPolling.Dataln;
begin

FFinishFlag:=true; //Clear flag when data complete
end;

procedure TPolling.Poll(var station: array of TStation);
var

I Integer;
Checksum, CSi, CSz:byte;
SCheckSum, SCI, SC2:String;
begin
for 1:=0 to Length(Station)-l do
begin

if Station[i].Stationcon ='C" then
begin
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Checksum :=Station[i].StationNum +12;
SCheckSum = IntToHex(CheckSum, 2);
SCI '+SCheckSum[l];  CSI =5-strtoint(SCI);
SCI =IntToHex(CSLI);
SC> "+SCheckSum[2];  CS2 =15-strtoint(SC2);
SC2 =IntToHex(CS2,D;
SCheckSum "+SC#SCz;
Checksum :=Strtoint(SCheckSum,.a;
SCheckSum = IntToHex(CheckSum,2);

ApxComPortl.PutString(":"+IntToHex(Station[i].StationNum, 2)+' 0400000008 ' +SChec

kSum+#3ff10);
FFinishFlag—false;
if CheckTimeOut(TimeOut) then //wait for data
begin
StationTimeOut(Station[i]); //time out

end else begin
SetAnalogToStation(Station[i], FBuf);

Ilset data to object polled station

end:
FBuf:=": [lclear huffer

Checksum =Station[i].StationNum +6;
SCheckSum :=IntToHex(CheckSum, 2);
SCl :="$§"+SCheckSum{l];  CSI :=5-strtoint(SCi);
SCI = IntToHex(CSLi);
SC2 '+SCheckSum[2]; =~ CS2:=5-strtoint(SC2);
SC2:=IntToHex(CSz)l);
SCheckSum '+SC+SCz;
Checksum = Strtoint(SCheckSumy;
SCheckSum = IntToHex(CheckSum,?2);

ApxComPortl.PutStringf ":"+IntToHex(Station[i].StationNum, 2)+" 0200000004 +SChec

kSum+#13#10);
FFinishFlag:=false;
if CheckTimeOut(TimeOut) then //wait for data
begin
StationTimeOut(Station[i]); //time out

end else begin
SetDigitalToStation(Station[i], FBuf);

[Iset data to object polled station

end:
FBuf:=": /lclear buffer

Checksum =Station[i].StationNum +5;

SCheckSum = IntToHex(CheckSum, 2);
SCI "+SCheckSum[l];  CSI =5-strtoint(SCI);
SCI =IntToHex(CSI,1);
SC2:="§"'+SCheckSum[2];  CS2:=5-strtoint(SC2);
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SC2 =IntToHex(CS2,1);

SCheckSum ='$'+SC1+SC2;
Checksum = Strtoint(SCheckSum)+L;
SCheckSum = IntToHex(CheckSum,2);

ApxComPort I.PutString(':"+IntToHex(Station[i].StationNum, 2)+'0100000004' +SChec
kSum+#13410);
FFinishFlag:=false;
if CheckTimeOut(TimeOut) then //wait for data
begin
StationTimeOut(Station[i]); //time out
end else begin
SetDigitalToStation(Station[i], FBuf);
[lset data to object polled station
end:
FBuf:=": [lclear buffer

end:
end:
end;

procedure TPolling.StationTimeOut(Sta: TStation);
var //Set time out data to object station

I Integer;
begin
for 1:=2to 8do
begin
Sta.Analog[i]:="'T";
end:
for i:=l to 4 do
begin

Sta.Digitallnput[i]:="T";
Sta.DigitalQutput[i]:="T";
end:
end;

procedure TPolling.SetDigitalToStation(Station: TStation; Data: string);
var
cmd,dat:string;
i, Ddat, di, v: Integer;
x:extended:
begin
if Length(Data)=i3 then
begin
cmd:=Copy(Data, 45);
dat:=Copy(Data, 89);
cmd :=cemd[i]+emd[2] ;
if (cmd ='02")then //check command
begin
dat :='$'+dat[l]+dat[2];
Ddat =strtoint(dat);
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for i =1to 4 do
begin
dl =Ddat mod 2

Ddat :=Ddat div 2
Station.Digitallnput[i] =inttostr(dl);
end:

end:

if (cmd ='01") then //check command

begin
dat "+dat[i]+dat[2];
Ddat =strtoint(dat);

for i =1to 4 do
begin
di:=Ddat mod 2;

Ddat =Ddat div 2;
Station.DigitalOutput[i] =inttostr(dl);
end:

end, _
end else begin
Datalncorrect(Station);

end:
end;

procedure TPolling.SetAnalogToStation(Station: TStation; Data: string);
varlen, Ddati: Integer;
cmd,dat, Ddat: string;
I, DotCount,CommaCount,k: Integer;
, Lstring;
c. Char:
err: Boolean;
begin
len:=Length(Data);
if len > 4 then
begin
cmd:=Copy(Data, 4,5);
dat:=Copy(Data, 8, len-2);
cmd =cmd[l]+emd[2] ;
if (cmd ='04")then //check command
begin
for 1 :=0 to 7 do
begin
Ddat :=":
for k=1to 4 do Ddat :=Ddat+Data[k+7+i*4];
Ddat = '$'+Ddat;
Ddati =strtoint(Ddat);
Ddat :=inttostr(Ddatl);
Station.Analog[i+i] = Ddat;
end:
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end:; ,
end else begin

Datalncorrect(Station);

end:
end;

procedure TPolling.DatalncorrectfSta: TStation);
var [[Set time out data to object station

I Integer;
begin
for 1=l to 8 do
begin
Sta.Analog[i]— X1,
end:
for .=l to 4 do
begin

Sta.Digitallnput[i]-'X";
Sta.DigitaiOutput[i]:='X";

end:
end;

function

TPolling.Ative_Command2(Number_ tation:Integer;Ch:String; Act:string):Boo
lean:

var Checksum, CSI, CS2:byte;

SCheckSum, SCI, SC2:String;
begin
if Act ="1" then Act:='FF' else Act :='00'
Checksum =Number_station +5+strtoint(Ch)+strtoint('$"+Act);
SCheckSum = IntToHex(CheckSum, 2);
SCI '+SCheckSum[i];  CSl :=5-strtoint(SCi);
SCI :=IntToHex(CSi.i);
SC2:="$'+SCheckSum[z];  CSz:=15-strtoint(SCa);
SC2 =IntToHex(CS2,1);
SCheckSum "+SC+SC2;
Checksum = Strtoint(SCheckSum)+l;
SCheckSum = IntToHex(CheckSum,?2);

ApxComPorti.PutString(":"+IntToHex(Number_station, 2)+'05000' +Ch+Act+ ' 00" +SCh
eckSum+#i3#10); //Send Read Analog Input

FFinishFlag:=false;

FActiveCommand2:=true:

if CheckTimeOut(l00) then //Wait for data
begin
Result—not FActiveCommandz;
FBuf="":
[IContinue;//poll next station

end else hegin
Result- FActiveCommandz: :



end:
FBuf="";
end;

procedure TPolling.ReadAnalogType(var station: array of TStation);

var
I Integer;
Checksum, CSi, CSz:byte;
SCheckSum, SCI, SC2:String;

begin
for i=o to Length(Station)-! do
begin
if Station[i].Stationcon ='C' then
begin

Checksum =Station[i].StationNum +1L
SCheckSum = IntToHex(CheckSum, 2);

SCI =" $§ 1+SCheckSum([l]; ~ CSI =B5-strtoint(SCI);
SCI =IntToHex(CSi, 1);
SC2:="§'+SCheckSum[2];  CSz:=5-strtoint(SC2);
SC2:=IntToHex(CS2,1);
SCheckSum '+5C1+5C2;
Checksum = Strtoint(SCheckSum)+;
SCheckSum = IntToHex(CheckSum, 2);
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ApxComPort [.PutStringt "' +IntToHex(Station[i].StationNum, 2)+" 0300000008 +SChec

kSum+#i3#i0);
FFinishFlagmfal ser-
if CheckTimeOut(Timeout) then //Wait for data
begin
gStationTimeOut(Station[i]); /ltime out
FBuf:="":
Continue;//poll next station

end else begin
SetTypeAnalog(Station[i], FBuf);

[lset data to object polled station
I*FFinishFlag Active “Receive data completed

end:
FBuf="":
end:
end:
end;

procedure TPolling.SetTypeAnalog(Station: TStation; Data: String);

var
len, Ddatl: Integer;

cmd, dat, Ddat: string;
i, DotCount, CommaCount,k: Integer;
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, Sk String;
. Char:
err: Boolean:
begin
len:=Length(Data);
if len > 4 then
begin
cmd:=Copy(Data, 45);
dat:=Copy(Data, 8, len-2);
cmd =cmd[l]+cmd[2];
if (cmd ='03")then //check command
begin

Ddat ='":
for k=1to 4 do Ddat =Ddat+Data[k+7+i*4];
Ddat = '$ 1+Ddat;
Ddatl:= strtoint(Ddat);
Ddat =inttostr(Ddatl);
Station.AnalogType[i+i] = Ddat;

end;

end; _
end else hegin
Datalncorrect(Station);

end:
end:

end.
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unit Ppolling;

interface

uses _ .

QDS_ys|Ut|Is, Types, Classes, Variants, QGraphics, QControls, QForms,
181005, . :
QTypes, AxMisc, AxPort,station,ldGlobal;

i Component (Serial)
TurboPower Async Professional CLX 1.01 Download  Sourceforge.net
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type_
TPolling =class (TComponent)
private
FBuf: string;

FFinishFlag: Boolean;
FActiveCommand:Boolean:
procedure ApxComPortITriggerAvail(CP: TObject; Count: Word);
function CheckTimeOut(TimeOut: Cardinal):Boolean;
procedure DatalnO;
procedure StationTimeQutfSta: TStation);
procedure SetAnalogToStation(Station: TStation; Data: string);
procedure SetDigitalToStation(Station: TStation; Data: String);
procedure SetTypeAnalog(Station: TStation; Data: String);
procedure Datalncorrect(Sta: TStation);
public
ApxComPortl: TApxComPort ;
TimeOut: Cardinal:
constructor Create(AOwner: TComponent); override;
destructor Destroy;override
procedure Poll(var Station:Array of TStation);
Procedure ScanStation(var station:array of TStation);
function
Ative__Command(Number station:integer;Abstring; A=:string; A3:string; Ad:str
ing):Boolean;
procedure ReadAnalogType(var Station: array of TStation);

~end;
implementation
Polling }

constructor TPolling.Create(AOwner: TComponent);
begin
?nherned;
ApxComPortl:=TApxComPort.Create(self); //Create Asyn Pro Component

ApxComPortl.OnTriggerAvail:=ApxComPort ITriggerAvail ; //Set event

method
ApxComPortl.ComNumber:=l;  //Set Default Port Comi

Timeout:=850:  //Set Default Time Out



112

end:

destructor TPolling.Destroy;
begin
ApxComPorti.Open—False; //Close Comport
ApxComPorti.Destroy; //Destroy Ayn Pro Component
er]idn'herited;

procedure TPolling.ApxComPortITriggerAvail(CP: TObject; Count: Word);
var /[PpdComPort" OnTriggerAvail Function

I: Integer;
c:Char;
begin
for i:=l to count do //Read data to huffer
begin

¢:=ApxComPort 1GetChar ;
FBuf:=FBuf+c:
if c=#13 then Dataln: //Finish Data stream

function TPolling.CheckTimeOut(TimeOut: Cardinal): Boolean;
var
StartTime:Cardinal;
StopTime:Cardinal;
begin
StartTime- GetTickCount;
repeat
Application.ProcessMessages;
StopTime-GetTickCount;
until ((FFinishFlag)or(StopTime-StartTime>TimeOut));
[IExit when Timeout or have data

Result:=not FFinishFlag;
end;

procedure TPolling.Dataln;

begin

FFinishFlag:=true; //Clear flag when data complete
end;

procedure TPolling.Poll(var station:array of TStation);
var

I: Integer;
begin
for X-8 to Length(Station)-i do
begin
if Station[i].Stationcon ='C" then
begin

ApxComPortl.PutStringf "#'+IntToHex(Station[i].StationNum, 2+'RAIF ' +13);
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/ISend Read Analog Input
FFinishFlag:=false ;
ti)f CheckTimeOut(TimeOut) then //Wait for data
egin
gStationTimeOut(Station[i]); /ltime out
FBuf="":
Continue;//poll next station
end else begin
SetAnalogToStation(Station[i), FBuf); //set data to object
polled sta&ion **EEinishFlag Active =Receive data completed
end;
FBuf="";

ApxComPortl.PutString('#'+IntToHex(Station[i].StationNum, 2+'RDIO ' #13);
/ISend Read Didital 10

FFinishFlag:=false;

ti)f CheckTimeQut(TimeOut) then //wait for data

egin

: StationTimeQut(Station[i]): //time out

end else begin
SetDigitalToStation(Station[i], FBuf); //set data to object

polled station

end;
FBuf:=": [lclear buffer
end:
end:
end:

procedure TPolling.StationTimeOuttSta: TStation);
var //Set time out data to object station
I Integer;
begin
for i:=[ to 8 do
begin
Sta.Analog[i]:="T";
sta.AnalogType[i]:="T";
end:
for 1:=l to 4 do
begin
Sta.Digitallnput[i]:="T";
Sta.DigitalQutput[i]:="T";
end:
end:

procedure TPolling.SetDigitalToStation(Station: TStation; Data: String);
var
cmd,dat: string;
I:Integer;
begin
if Length(Data)=I3 then
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begin
cmd:=Copy(Data, 14);
dat:=Copy(Data, 58);
if (cmd ='D10>")then //check command

begin
for 1:=i to 4 do
begin
if dat[i]in ['0", 11"]then [/check data
begin
tation.Digital Input[i]:=dat[i];
end else begin
Station.Digitallnput[i]:="X"; //data incorrect
end;
end;
for 1=l to 4 do
begin
if dat[4+i]in ['0", "LLthen //check data
begin
Station.DigitalOutput[i]:=dat[4+i];
end else begin
Station.DigitalOutput[i]:="X"; //data incorrect
end;
end;

end else begin
Data Incorrectestation);

end:
end:
end;

procedure TPolling.SetAnalogToStation(Station: TStation; Data: string);
var
len: Integer;
cmd,dat:string;
i,DotCount, CommaCount: Integer
:String;
c:Char:
err: Boolean:
begin
len:=Length(Data);
if len>4 then
begin
cmd:=Copy(Data, L13);
dat:=Copy(Data,4, len-4);
dat:=dat+ "', "
if cmd="Al>" then //check command
begin
Commacount:=0;
DotCount:=0:
S:="";
err:=false;



for 1=l to Length(dat)do
begin

C:=dat[1i];
if ¢in[0"9 then
[lcheck correct real number format
begin
§I=S+C;
if ="' then inc(DotCount);
end else if ¢ =  then
begin
S:=s+c;
end
else if ="' then //finish one unit real data
begin
inc(CommaCount);
if ((DotCount>i)or(err))then
begin
Station.Analog[CommaCount]:="'X";
if (err)and(s="0OVR')then
Station.Analog[CommaCount]:="'0";
[IData over range
if (err)and(s="N")then
Station.Analog[CommaCount]:="N";
[IAnalog not connect
if (err)and(s="UNR') then
Station.Analog[CommaCount]:=" ;
/IData under range
end else begin
; Station.Analog[CommaCount]:=s
end;
DotCount:=0;
S5 §
err:=false;
end else begin
err:=true;
Si=s4c;
end;
end;
end else begin
Datalncorrect(Station);

end:
end:
end:

procedure TPolling.Datalncorrect(Sta: TStation);
var //Set time out data to object station

I: Integer;
begin
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for i1 to 8 do

begin
Sta.Analog[i]:="X";
sta.AnalogType[i]:="X";

end:
for i—1to 4 do
begin
Sta.Digitallnput[i]:='X ";
Sta.DigitalQutput[il:="X";
end:
end;

Procedure TPolling.ScanStation(var station: array of TStation);
var i:Integer;
begin
for 1:=0 to Length(Station)-i do
begin

ApxComPortl.PutString('#'+IntToHex(Station[i].StationNum, 2}+'x ' +13); //Send
Read Analog Input
FFinishFlag:=false;
if CheckTimeOut(I00) then //Wait for data
begin
Station[i].Stationcon :='NC";
FBuf="":
Continue;//poll next station
end else begin
Station[i].Stationcon ='C';
end:
FBuf="":
end:
[IAtive_Command(Station, Al, Az, A3, Ad);
end;

function
TPolling.Ative_Command(Number_station:Integer;Al:string; Az:string; A3:str
ing; Ad:string):Boolean;
begin

ApxComPortl.PutString('#'+IntToHex(Number_station, 2)+' WD01234, ' +AL+A2+A3+A4+
#13); //Send Read Analog Input
FFinishFlag:=false;
FActiveCommand:=true;
ifb CheckTimeOut(l00) then //Wait for data
egin
gResult:» not FActiveCommand;
FBuf="":
Continue;//poll next station
end else begin
Result:;» FActiveCommand: ;
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end;
FBuf:="":
end;

procedure TPolling.ReadAnalogTypetvar station: array of TStation);
var

I Integer;
begin
for 1:=0 to Length(Station)-1 do
begin
If Station[i].Stationcon ='C" then
begin

ApxComPort I.PutStringt "#"+IntToHex(Station[i].StationNum, 2}+'RTY ' +fl3);
/ISend Read Analog Input
FFinishFlag:=false;
ti)f CheckTimeOut(Timeout) then //Wait for data
egin
gStationTimeOut(Station[i]); /ltime out
FBuf:="":
Continue;//poll next station

end else begin
SetTypeAnalog(Station[i], FBuf); //set data to object polled

station  **FFinishFlag Active “Receive data completed

end:
FBuf:='":
end:
end:
end;

procedure TPolling.SetTypeAnalog(Station: TStation; Data: string);
var
len:Integer;
cmd,dat: string;
I, DotCount,CommaCount: Integer;
:String;
c:Char;
err: Boolean:
begin
len:=Length(Data);
If len>4 then
begin
cmd:=Copy(Data, 19);
dat:=Copy(Data, 6, len-6);
dat:=dat+ 1
If cmd="TYPE>" then [/check command
begin
Commacount:=0;
DotCount:=0:

S="";
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err:=false;
for =1 to Length(dat)do
begin
C:=dat[i];
if cin [ " 0 9 then
Ilcheck correct real number format
begin
§1=5+4C;
if c="" then inc(DotCount);
end else if c=', ' then //finish one unit real data
begin
inc(CommaCount);
if ((DotCount>l)or(err))then
begin
Station.AnalogType(CommaCount]:="X";
if (err)and(s='OVR')then
Station.AnalogType[CommaCount]:="0";
/[Data over range
if (err)and(s="N")then
Station.AnalogType[CommaCount]:="N";
[IAnalog not connect
if (err)and(s="UNR')then
Station.AnalogType[CommaCount]:=" "
[IData under range
end else begin
Station.AnalogType[CommaCount]:=s;
end;
DotCount:=0;
S='
err:=false;
end else begin
err.=true;
$:=5+4C;
end;
end:
end else begin
Datalncorrect(Station);
end:

end:
end;

end.
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(Polling Data)

unit Station;

interface

type
Tstation =class

public
StationNum : Byte;
Analog : Array[l..8]of string;
AnalogType : Array[L..8]of string;
Digitallnput  Array[l..4]Jof string;
DigitalOutput : Array[1..4]of string;
stationcon  string;

constructor Create;
end;

implementation
{Tstation}

constructor Tstation.Create:
var
linteger;
begin
for i:=1to0 8 do
begin
Analogii] ='N";
AnalogType[i] = IN';
end:
for i:=1to 4 do
begin
Digitallnput[i] ="N";
end:
for 1=1to 4 do
begin
DigitalOQutput[i] ='N";
end:

end:
end.
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MainServer

Monitor
11
(CPU) Pentium 1 400
(Ram) 256
(VGA or Monitor Card)
16
(Hard Disk) 20
7.2-8
(RedHat 7.2 - 8)
T1S620 [15]
(MySQL
Database Server)
32341
RedHat 7.2

ADdata (  CD )
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ADdata
1 7
3
MainServer Main.pas
iy

Shel

[root@localhost root]# mysql //

[root@localhost root]# Create Database ADdata; // ADdata

[root@localhost root]# Show Databases; //

[root@localhost root]# Use ADdata; //

[root@localhost root]# Create Table SetType ( Station_Type int(7),Datetimes
Datetime,AT1 Char(2) ,AT2 Char(2),AT3 Char(2) AT4 Char(2) ,AT5 Char(2), AT6
Char(2) ,AT7 Char(2) ,AT8 Char(2), COF1 Char(3) ,COF2 Char(3) 1COF3 Char(3) 1
COF4 Char(3) 1COF5 Char(3) , COF6 Char(3) 1COF7 Char(3), COF8 Char(3));

I ( )
[root@localhost root]# Show Tables; //
[root@localhost root]# Describe SetType; //



Data Name Name Field Data Type

Name Station Station_Type Unsigned Tiny Integer
Datetime Datetime Datetime
Analog Type 1 AT1 Character
Analog Type 2 AT2 Character
Analog Type 3 AT3 Character
Analog Type 4 AT4 Character
Analog Type 5 AT5S Character
Analog Type 6 AT6 Character
Analog Type 7 AT 7 Character
Analog Type 8 AT 8 Character
Coefficient 0OfAT1 COF 1 Character
Coefficient OfAT2 COF 2 Character
Coefficient OfAT3 COF 3 Character
Coefficient Of AT4 COF 4 Character
Coefficient Of ATS COF 5 Character
Coefficient Of AT6 COF 6 Character
Coefficient OfATY COF 7 Character
Coefficient OfATS COF 8 Character

Total

dbstationtype.Host .= calhosf;

Il Database Server
dbstationtype.Database = 'ADdata}

Il ADdata

dbstationtype.Login := 'root’
dbstationtype.Password := ‘root
thstationtype.TableName = 'SetType";

Il SetType

thstationtype.Open; Il

Maximum Memory
1 byte
8 byte
2 byte
2 byte
2 byte
2 byte
2 byte
2 byte
2 byte
2 byte
3 byte
3 byte
3 byte
3 byte
3 byte
3 byte
3 byte
3 byte

49 byte

123



124

MainServer

Polling
RTU
Poling  (
) MainSen/er
Root User
Root ~ Chmod
. TCPIIP
/
(IP -
Address)
12
Monitor
. 2000
Monitor.exe
libmysgl.dll  qtintft.dll  Directory ~\System32
/
Monitor

libmysglclientso  User/lib
/



Login Linux  Root

MainServer Directory /nome/....

-lhome/.../ /MainServer  Shell

Login Linux ~ Root  User
Monitor Directory /Userl....
-/Userl.../ Monitor ~ Shell

4 5
Monitor.exe Desktop Double Click
Monitor.exe 1.2

! (Ml

INSERT

125
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Mysql> Insert into user values ('161.200.86.19', ‘Green’,
password(hope’) Y'Y, T, Y, Y Y Y LYY YUY YL YY)

Green
hope IP 161.200.86.19
*' (V) ,

Mysgl> grant all on test.* to Green;

Green
Test

Kylix 3

Console 1
host#source /usr/locallkylix3/<bin or lib>/kylixpath
host# ./Server /I
Console 2
host#source /ust/locallkylix3/<bin or lib>/kylixpath
host# ./Monitor //



Kylix 3

2
file.oash ./Monitor.bash
libborat-6.9-gt2.3.50 1libqt.50.2

#l/bin/bash
export LD_LIBRARY_PATH=~/usepath/ pathvi lib
-luserpath/ Monitor
Run Monitor.bash
Server

libborgt*. i tllib
Monitor
IServer

127
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MainServer

Monitor ,

MainServer (Server User Interface Program)

l’- g s : e - DATA_ STORAGE.
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1 MainServer



Configuration

Connect

Scan Station

130

- Configuration—:

__Connect Run 1
Scan Station | Stop |
Exit |
back up text |
del data |

test command |

MainServer

(Database)
MainServer

RTU

. Devices.:

5 =5 . — DATA_ON_LINE
@ & station 0 © [sranon|adaevmes” — [m [a2 T T
pllscacns Pl s cwsmmoesiaMaze 370 oom s o e
B Semns 5 4 0I5 11034 A3 S o i
i 04 0 0
-Jl] . AN 33 2 RO A L
[ [s7aTion Tldatatemes T lan| [ara]a Javz{ams|con [corz [cors [coracors | 3
> loasm3 13024 AT 11 v o0 1w s T
= ; R
| Jactive_pot[active noz]active po3factive_po4lsel
frbiedag il I S T A
Pl e Sy
C 30 Sec XN,
1 min 7
C Zmin L.
[€ 5 min
I~ Configuration : TR ) " DATA_S ¢ 3
comnect_| s Datos _ |Times. |Station_Num|anaiog_tn1 s~ |[ [pates [stavon_twum|anaiog m =
[ Scan. staton Tswp M P 11:59:40 AMS N 0. |[*]oamens 11:59:40 AM S N 0.001"

2 s

srm’ou;r]uaum_r

[an]are]arafare =

o 0s  a 1607103 12:32:47 PMOO 1111 11
i | 4 8 o Tie

4

RTU
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- Hardwarebevices
station 0
0" station 1
A Channel 1Voll(0-10V)
-"Crﬁnnel z\\//\7|t(O-IOV)I

- AChannel 4 Volt(O-IOV)
-AChannel 5 Volt(0-10V)
-"Channel Current(0-20m
1-~Channel 7 RTD PtiOO
- AChannel RTD Pt100

H" Ustation 5 y 1
( Time Seting-——--
Y B
=C 1 min
gt
X RTU
RTU
Time Setting
RTU
RTU
7 (AUTO)
RTU RTU )
5 RIU 15,30 123
Run / Stop
Del Data
Hard Disk
Test Command
Back Up to Text
Text file

Exit
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2 (
Monitor (Client User Interface Program))
Monitor
Monitor
! 1
" CheckPassword 5
6 7

aient mm

3 «

A"* QieckPasswoni IBIhIS

'«« fuamo”a » ot Tia

6 Monitor
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m
A LINUX BASED SCADA SYSTEM

10330
0-2218-6515 0-2218-8991 E-mail :44706945@student.chula.ac.th

(version)

RTU (Remote Terminal Unit)

(Client-Server)
(Open Source)

Abstract

This paper presents the development of SCADA system on Linux g
Operating System (0S). The Linux SCADA has equivalent performances
which can replace on MS-Windows. It is able to collect data from RTU

(Remote Terminal Unit) and display in real-time. Furthermore, It contains RTU (Remote Terminzl Unif

. . o RS-485
various functions of SCADA system. Users can use the actual monitoring

applications on MS-Windows or Linux OS through client-server network
service. Moreover, The Linux SCADA can be easily developed since there
are many available supporting tools from the Free Software Foundation .

addition, the system stability can be provided with reasonable prices. L (SCADA)
Rewords Linux, SCADA Supervisory Control And Data Acquisition

(Collection of Information)
(SCADA) (Transferring Data to a Centra] Site)
(Monitoring)
(Data Acquisition)

(Analysis and Data Processing)

(Control)
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