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wazBaluldsunsumsdanis 1981 (Source Code)

unit DistanceU;

interface
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialegs, StdCtris, Grids, DBGrids, DB, ADODB;
type
TfrmDistance = class(TForm)
GroupBox1: TGroupBox;
GroupBox2: TGroupBox;
Label1: TLabel;
cbxroot: TComboBox;
Label2: TLabel;
¢bxst1: TComboBox;
Label3: TLabel;
cbxst2: TComboBox;
Labeld: TLabel,
edidis; TEdit;
btnsave: TBution;
Label5: TLabel;
tbgdistance: TDBGrid;
qdistance: TADOQuery;
dsdistance: TDataSource;
qdistancedistance_id: TAutolncField;
qdistanceroot_id: TintegerField;
qdistancestation1: TWideStringField;
qdistancestation2: TWideStringField;
qdistancest_distance: TWideStringField;
qdistanceTroot: TStringField;
procedure FormCreate({Sender: TObject);
procedure cbxrootClick(Sender: TObject);
procedure edidisKeyPress{Sender: TObject; var Key: Char);
procedure binsaveClick(Sender; TObject);
procedure tbgdistanceDblClick(Sender: TObject);
procedure qdistanceCalcFields(DataSet: TDataSet);
procedure cbxrootKeyPress(Sender: TObject; var Key: Char);
private
{ Private declarations }
procedure LoadStationAtRoot;
procedure RefreshDistance;
public
{ Public declarations }
end;
var
frmDistance; TirmDistance;
dis_id : Integer;
const
sql_ins = 'insert into TBL_DISTANCE({root_id,station1,station2,st_distance) values(%d,"%s","%s" "%s")"
sql_upd = 'update TBL_DISTANCE set root_id=%d,station1="%s" station2="%s",st_distance="%s"
where
distance_id=%d ",
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sqi_del = 'delete from TBL._DISTANCE where distance_id=%d ";
implementation
uses dmTrainSchedule;
{$R *.dfm}
procedure TirmDistance FormCreate(Sender: TObject);
begin
dbAddNew:=True;
LoadRoot(cbxroot ltems);
end;
procedure TirmDistance.Load StationAtRoot;
const
s = 'select station_id,station_name from TBL_STATION where root_id=%d".
var
xsql: String;
begin
xsql:=Formal{s, [Integer(TObject(cbxroot. ltems.Objects[chxroot. temindex))));
dmTrain.GetToTString(xsql,cbxstt.ltems);
dmTrain.GelToT String(xsql,cbxst2. ltems);
end;
procedure TfrmDistance.cbxrootClick{Sender: TObject);
begin
chxroot. Style:=csDropDownList;
LoadStationAtRoot;
end,
procedure TfrmDistance.edtdisKeyPress(Sender: TObject; var Key: Char);
const
¢h ='0123456789.";
begin
if {Pos{Key,ch)=0) and {Key >= chr{32)) then
Key:=#0;
if Key = #13 then
binsave.SetFocus;
end;
procedure TfrmDistance.btnsaveClick(Sender: TObject);
var
s : String;
begin
if {chxrool. temindex<>-1} and (cbxst1. Text<>") and (cbxst2.Text<>") and (edtdis. Text<>") then
begin
if dbAddNew then /Ainsert
begin
s:=Format{sql_ins,[Integer(TObject(cbxroot.Items.Objects[cbxroot. temindex])),cbxstd. Text,cbxst2. Text edtdis. Text
I
dmTrain.RunCmd(s);
end
else /fedit
begin
s:=Format{sql_upd,[Integer(TObject(cbxroot.tems.Objects[cbxroot. itemindex])),cbxst1. Text,chxst2. Text edtdis. Te
xtdis_id]);
dmTrain.RunCmd(s);
end;
RefreshDistance;
dbAddNew:=True;
cbxst1.SetFocus;
end
else
MessageDig('srwasumsssydeya’, miError, [mbOK],0);



end;
procedure TfrmDistance.tbgdistanceDblClick(Sender: TObject);
begin
dbAddNew:=False;
with qdistance do
begin
dis_id:=FieldByName('distance_id").AsInteger;
cbxroot. temindex:=cbxroot.ltems. IndexOfObject(TObject(FieldByName('root_id').Asinteger));
cbxrootClick(nil);
cbxst1.Text:=FieldByName('station1'). Text;
cbxst2. Text.=FieldByName('station2'). Text;
edtdis. Text.=FieldByName('st_distance’). Text;
end,
end;
procedure TfrmDistance. RefreshDistance;
begin
with gdistance do
vegin
Active:=False;
Active:=True;
end;
end,
procedure TfrmDistance.qdistanceCalcFields(DataSet: TDalaSet);
begin
DataSet[ Troot_name'):=TRoot{DataSet.FieldByName({'root_id").Asinteger};
end,
procedure TfrmDistance.cbxrootKeyPress{Sender: TObject, var Key. Char),
begin
if Key = #13 then
SendMessage(Self. Handle, WM_NEXTDLGCTL,0,0);
end;
end.
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unit dmTrainSchedule;
interface
uses
SysUtils, Classes, DB, ADCDB, IniFiles;
type
TTimes = record
hour,minutes : integer;
end;
type
TClock = record
arrive,leave ; String;
end;
type
TTrain = record
headstation : Integer,

tr_type : integer,

im_type :Integer;

tr_time : String;
end;

Tlines = record
slope,c_const : Double;
end;
type



TPoint = record
X1V, y1V.x2V,y2V : Double;
end;
type
TdmTrain = class(TDataModule)
conn: TADOConnection;
qDataset: TADOQuery,
qRun: TADOQuery;
private
{ Private declarations }
public
{ Public declarations }
funclion GetDataSet{fsql: String): TDataSet;
procedure RunCmd({fsql: String);
procedure GetToTString(fsql: String;fitem: TStrings);
end;
var
dmTrain: TdmTrain;
openfile :Boolean;
dbAddNew : Boolean;
Tdistance : array of Double;
Tresttime : array of Double;
Theadresttime : array[0..1] of Double;
StationName : aray of String;
Train_No : array of TTrain;
Train_Clock : array of array of TClock;
Train_Line : array of array of TLines;
Train_Poinl : array of aray of TPoint,
Temp_Point : array of array of TPoint;
FirstClock : array of String; ameansinaoriikums
LastClock : array of String; Honwdiveiimom
i
KM_ACC KM_DEACC,TIME_ACC,TIME_DEACC, Vv:Double:
station_count:Integer;
Train_Count : Integer;
Select_Root : Integer;
const

TRoot : array{1..3] of String = ("rgn - rkawm?’, wgn - Auis','wen - walng),;

TTail : array[1..3] of String = ("Uar', Fuda’, ning’);
procedure LoadRoot{cbxitem: TStrings);
function ConvertToTTime(time: String): TTimes;
function ConverfToXYLine{time: String):Double;
"
function GetStationNum(rt_id:Integer):Integer,
procedure GetDistance(rt_id:Integer);
procedure GetRestTime(rt_id:Integer);
procedure GetDataTrain(train:Integer);
implementation
{$R *.dfm}
procedure TdmTrain.RunCmd(fsql:String);
begin
with qRun do
begin
SQL. Text:=fsql;
ExecSQL;
end;
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end;
function TdmTrain.GetDataSet(fsql: String): TDataSet ;
begin
with qDataset do
begin
Active:=False;
SQL.Text=fsqi;
Active:=True;
end;
Result:=qDataset;
end;
pracedure TdmTrain.GetToT String(fsql:String; fitem: TStrings);
begin
with qDataset do
begin
Active:=False;
SQL.Text=fsqk;
Active:=True;
fitem.Clear;
First;
while not EOF do
begin
fitem.AddObject{Fields[1). Text TObject(Fields[0]. AsInteger)};
Next;
end;
end;
end;
procedure LoadRoot(cbxltem: TStrings);
const
s = 'select root_id,root_name from TBL_ROOT;
begin
dmTrain.GetToTString(s,cbxltem);
end,
procedure GetDistance(rt_id: Integer);
var
i : Integer;
x5qk:String;
qdis : TDataSet;
begin
xsgl-='select st_distance from TBL_DISTANCE where root_id=" + IntToStr{rt_id};
gdis:=dmTrain. GetDataSet(xsql);
Setlength(Tdistance, qdis. RecordCount); Mrzuzmissewirsan e station-1
it
with gdis do
begin
First;
fori;=0 to RecordCount-1 do
begin
Tdistance{]:=Fields[0]. AsFloat;
Next,
end;
end;
end;
procedure GetRestTime(rt_id:integer);
var
i: Integer,
xsqk:String;
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gtime : TDataSet;
begin
xsql:='select rest_time from TBL_STATION where root_id=" + IntToStr(rt_id);
qtime:=dmTrain.GetDataSet(xsql);
SelLength(Trestlime,gtime.RecordCount-2); fiaaninmafu station-2
i
with gtime do
begin
First;
Theadresttime{0}:=Fields[0]. AsFloat;
Last;
Theadresttima[1]:=Fields[0].AsFloat;
First;
Next;
fori:=0 to RecordCount-3 do
begin
Tresttimel[i:=Fields[0].AsFioat;
Next;
end;
end.
end;
procedure GetDataTrain(train:integer);
var
xsql : String;
gtrain : TDataSet;
begin
xsql:='select * from TBL_TRAIN where train_id='+ IntToStr(train);
glrain:=dmTrain.GetDataSet(xsql);
i
with gtrain do
begin
KM_ACC:=FieldByName('acc_km").AsFloat
TIME_ACC:=FieldByName{'acc_time'). AsFloat;
Vv:=FieldByName('V").AsFloat;
KM_DEACC:=FieldByName{'deacc_km').AsFloat;
TIME_DEACC:=FieldByName{'deacc_time").AsFloat;
end;
end;
function ConvertToTTime{time:String): TTimes;
var
ts : TTimes;
begin
/{Copy(S; Index, Count: Integer)
ts.heur:=StrTont{Copy(time,0,2));
ts.minutes:=StrTolnt{Copy(time, Pos(' time)+1,Length(time)));
Result:=ts;
end;
function ConveriToXYLine(time:String).Double;
var
a,b:Double;
begin
a:=StrToFloat(Copy(time,0,2));
b:=StrToFloat{Copy(time,Pos(:' time)+1,Length{time)})/100;
Result=ath;
end;
function GetStationNum(ri_id:Integer):Integer;
var
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xsql : String;
gnum : TDataSet;
begin
xsql :="select station_id from TBL_STATION where root_id="+ IntToStr(rt_id);
gnum:=dmTrain.GetDataSet(xsql);
Result:=gnum.RecordCount;
end,
end.

unit InsertTrainU;
interface
uses
Windows, Messages, SysUtis, Variants, Classes, Graphics, Controls, Forms,
Dialogs, StdCirls, ExtCiris, Mask, DB, ADODB, Grids, BaseGrid, AdvGrid,
DBAdvGrd,dmTrainSchedule, Buttens, iniFiles;
type
TfrminsertTrain = class(TForm)
GroupBox1: TGroupBox;
Labelt: TLabel;
cbxroot: TComboBox;
Panel1: TPanel;
Label2: TLabel;
cbxhead: TComboBox;
Labeld: TLabel;
cbxtrain: TComboBox;
Label6: TLabel;
editime: TMaskEdit;
Labei7: TLabel:
binadd: TButton;
GroupBox2: TGroupBox;
tbgTrain: TDBAdvStringGrid;
qTrain: TADOQuery;
dsTrain: TDataSource;
qTrainsch_id: TintegerField;
qTrainhead_station: TintegerField;
gTraintrain_name: TWideStringField;
qTraintrain_time: TWideStringField;
qTraintrain_type: TintegerField;
btnProcess: TBitBin;
binclear: TBitBin;
qTrainTid: TintegerField;
qTrainThead: TSkringField;
cbxtime: TComboBox;
qTrainTout: TStringField;
qTrainTto: TStringField;
qTraintime_type: TintegerField;
Label3: TLabel;
Panel2: TPanel;
procedure FormShow{Sender: TObject),
procedure binaddClick(Sender: TObject);
procedure tbgTrainKeyDown{Sender: TObject; var Key: Word;
Shift: TShiftState};
procedure thgTrainDbiClick(Sender: TObject);
procedure qTrainCalcFields(DataSet: TDataSet);
procedure binProcessClick(Sender: TObject);
procedure edttimeExit{Sender: TObject);
procedure binclearClick(Sender: TObject);
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procedure chxrootExit(Sender: TObject);
private
{ Private declarations }
procedure LoadHeadStation;
procedure LoadTrain;
procedure ClearText;
procedure RefreshTrain;
function GetMAXid: Integer;
public
{ Public declarations }
function LoadSelectRoot:Integer;
procedure WriteSelectRoot,
end;
var
frminsertTrain: TfrminsertTrain;
hs : array[0..1] of String;
id : Integer;
const
sql_ins_sch = ‘insert into TBL_SCHEDULE values{%d,%d,%d,%d, %s)’
sql_upd_sch = 'update TBL_SCHEDULE set head_station=%d,train_type=%d,time_type=%d,train_time=%s
where sch_id=%d",
sql_del_sch = 'delete from TBL_SCHEDULE where sch_id=%d"
implementation
{$R *.dfm}
procedure TirminsertTrain.FormShow{Sender: TObject);
begin
dbAddNew:=True;
LoadRoot{chxroot. Items);
qTrain.Close;
qTrain.Open;
if gTrain.RecordCount > 0 then
begin
if not openfile then
Select_Root:=LoadSelectRoot;
il
cbxroot temindex:=cbxroot.Items.IndexOfObject{ TObject{Select_Root));
chxrootExit(nil);
end;
LoadTrain;
RefreshTrain;
end;
procedure TirminsertTrain.LoadHead Station;
const
8 = 'select station_name from TBL_STATION where root_id=%d":
var
fsql : String;
ghead : TDataSet;
begin
fsql:=Formal(s, [Integer{TObject(cbxroot.ftems. Objects(cbxroot. Itemindex]))));
ghead:=dmTrain.GetDataSet{fsql);
#
with ghead do
begin
cbxhead.Clear;
First;
cbxhead.ltems.Add(Fields{0]. Text);
hs{0]:=Fietds[0). Text;



Last;
cbxhead.ltems.Add(Fields[0]. Text);
hs}1):=Fields[0]. Text;

cbhxhead. Text:="+zyroriikuma’;

end;
end;
procedure TirminseriTrain.LoadTrain;
const
8 = 'select train_id, train_name from TBL_TRAIN",
begin
dmTrain.GetToT String(s,chxtrain.tems),;
end;
procedure TfrminsertTrain.binaddClick{Sender: TObject);
var
s : String;
head,train typetime: Integer;
begin
if {cbxroot.Itemindex<>-1) and (cbxhead.ltemindex <>-1) and (cbxtrain.ltemindex <> -1) then
begin

head:=cbxhead.ltemindex;
train. =Integer{TObject(cbxirain. Items. Objects[cbxtrain. itemindex]));
typetime:=cbxtime.ltemIndex;
if dbAddNew then //add
begin
s:=Format(sql_ins_sch,[GetMAXid+1, head, train,typetime," + edttime.Text + "™));
dmTrain.RunCmd(s);
end
glse /ledit
begin
s.=Format(sql_upd_sch, [head,train typetime," + edttime.Text + ™ id]);
dmTrain.RunCmd(s);
dbAddNew:=True;
end;
ClearText;
RefreshTrain;
end
else
MessageDig('a1vaounizszydeyn’,mtError,[mbOK],0);
end;
function TfrminsertTrain.GetMAXid:Integer,
var
gmax : TDataSet;
begin
gmax.=dmTrain.GetDataSel('select max(sch_id) from TBL_SCHEDULE?);
Result:=qmax.Fields[0].AsInteger;
end;
procedure TfrminsertTrain.tbgTrainKeyDown{Sender: TObject, var Key: Word;
Shift: TShiftState);
var
§: String;
begin
if Key in [VK_DELETE] then
begin
if MessageDIg('Resniaudoynviiuiclwiehi’, mtConfirmation,{mbYes,mbNoj,0)=mrYes then
begin
id:=qTrain.FieldByName('sch_id"). Asinteger;
s:=Format(sql_del_sch,[id]);
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dmTrain.RunCmd(s},
ClearText;
RefreshTrain;
if qTrain.RecordCount=0 then
begin
cbxroot.ltemindex;=-1;
cbxroot. Text: =szydumieso ™’
end,
end
eise
Abort;
end;
end;
procedure TirminsertTrain.bgTrainDbiClick(Sender: TObject);
begin
dbAddNew;=False;
id:=qTrain.FieldByName{'sch_id'). AsInteger;

cbxhead.ltemIndex:=qTrain.FieldByName('head_station’). Asinleger;
cbxtrain. ltemindex:=cbxirain. ems. IndexOfObject{TObject(q Train.FieldByName( 'train_type').AsInteger));

cbxtime.ltemindex:=qTrain. FieldByName('time_type’). Asinteger;
edtlime. Text.:=qTrain.FieldByName('train_time'). Text;
end,
procedure TfrminsertTrain.ClearText;
begin
chxhead.ltemindex:=-1;
chxhead. Text:="szyooifiduma’;

¢bxtrain.ltemindex:=-1;
cbxtrain, Text:="seyplszinnsnl’;

chxtime.ltemindex:=0;;
edttime. Text:='00:00';
cbxhead. SetFocus;
end,
procedure TfrminsertTrain.RefreshTrain;
begin
with qTrain do
begin
Active:=False;
Active:=True;
end;
end,
procedure ThrminsertTrain.qTrainCalcFields{DataSet: TDataSet);
begin
with DataSel do
begin
DataSet[ Thead'):=hs[FieldByName{'head_station"). AsInteger);
DataSet['Tid'}:=RecNo;
if FieldByName('time_type').Asinteger = 0 then
DataSet[ Tout):=FieldByName('train_time'). Text
else
DataSel[ Tto']:=FieldByName('train_time"). Text;
end;
end;
procedure TfrminsertTrain.binProcessClick{Sender: TObject);
var
i : integer;
begin
with qTrain do
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begin
if RecordCount > 0 then
begin
SetLength(Train_No,RecordCount);
Train_Count := RecordCount;
First,
while not EOF do
begin
i:=RecNo - 1;
Train_Nof[i] headstation:=FieldByName('head_station’).Asinteger;
Train_Nofi] tr_type:=FieldByName('rain_type’). Asinteger;
Train_Nofi].tm_type:=FieldByName('time_type').AsInteger;
Train_Nof[i].tr_time:=FieldByName("train_time"). Text;
Next;
end;
Self.Close;
Self. ModalResult:=mrOK;
end
else
begin
MessageDIg('shildszyvuausald’, mtError,[mbOK),0);
cbxroot.SetFocus;
end;
end;
end;
procedure TfrminseriTrain.edttimeExit{Sender. TObject),
var
it: TTimes;
begin
tt:=ConvertToTTime(edttiime. Text);
if not {(tt.hour < 24) and (tt.minutes < 60)) then
begin
MessageDIg('szymisminyhigndes’,mtError,[mbOK)] 0);
edttime.SetFocus;
end;
end,
procedure TfrminsertTrain.binclearClick{Sender: TObject);
begin
dmTrain.RunCmd{'delete from TBL_SCHEDULE";
ClearText;
chxroot ltemindex:=-1;
cbxroot. Text:='rsyuduniere o’

cbxhead.Clear,
cbxhead. Text: ="seymorfiduma’;
RefreshTrain;
end;
function TirminsertTrain.LoadSelectRoot Integer;
var
root_ini :TIniFile;
fpath : String;
begin
fpath:=ExtractFilePath{Application.ExeName) + ‘Config.ini",
root_ini:=TlniFile.Create{fpathy);
Result-=root_ini.Readinteger('InsertTrain', root, 1);
root_ini.Destroy;
end;
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procedure ThminsertTrain. WriteSelectRoot;

var
root_ini : TiniFile:
fpath : String;
begin

fpath:=ExtractFilePath{Application.ExeName) + 'Config.ini"
root_ini:=TIniFile.Create(fpath);
root_ini. WriteInteger('InsertTrain’, root', Select_Root),
root_ini.Destroy;
end,
procedure TfrminsertTrain.cbxrootExit{Sender: TObject);
begin
if (qTrain.RecordCount > 0) and (Integer(chxroot. llems. Objectsfcbxroot. llemindex])<>Select_Root) then
begin
MessageDig( Tusunrulimurodmusnisiadusn i Infaufunaodunis’ miError, [mb OK], 0);
cbxroot.itemindex:=cbxroot.ltems. IndexOfObject{ TObject{Select_Root));
cbxroet.SetFocus;
end
else
begin
Select_Root:=cbxroot.ltemindex+1;
if cbxroot. ltemindex <> -1 then
LoadHeadStation;
WriteSelectRoot;
end;
end;
end.

unit Mainu;
interface
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, Menus, ExtCirs, Grids, DBGrids, StdCirls, DB, ADODB, BaseGrid,
AdvGrid, DBAdvGrd, Mask,dmTrainSchedule, TeeProcs, TeEngine, Chart,
DhChart, Series, Buttons, ComCiris, Teeprevi;
type
TfrmMain = class{TForm)
mmnuMain: TMainMenu;
FileMenu; TMenultem;
ExitProgram: TMenuitern;
Panel2: TPanel;
gstation: TADOQuery,
dsstation: TDataSource;
tbgtimeschedule: TAdvStringGrid;
tbgstation: TOBAdvStringGrid;
InsTrain: TMenultem;
TrainChart: TChart,
gslationstation_name: TWideStringField;
gstationTorder: TStringField;
gSave: TADOQuery;
tbiSave: TADOTable;
adoSave; TADOConnection;
OpenTCH: TMenultem;
SaveTCH: TMenultem;
Paneit: TPanel,
Paneid: TPanel
SaveDigTCH: TSaveDialog;



ProgressFile: TProgressBar;

OpenDialog1: TOpenDialog;

N1: TMenuttem;

SysData: TMenultem;

StationData; TMenulter;

DistanceData: TMenuftem;

ReportData: TMenultem:;

ShowTrGraph: TMenultem;

ExportTrGraphToBMP: TMenultem;

ExportExcel: TMenultem:

adoOpen: TADOConnection;

tblOpen: TADOTabie;

qOpen: TADOQuery;

SaveDigExcel: TSaveDialog;

SaveDIgBMP: TSaveDialog;

procedure StationDataClick(Sender. TObject);

procedure DistanceDataClick{Sender: TObject);

procedure ExitProgramClick{Sender: TObject);

procedure FormCreate(Sender: TObject);

procedure edtamountKeyPress(Sender: TObject; var Key: Char);

procedure FormShow(Sender: TObject);

procedure InsTrainClick{Sender. TObject);

procedure gstationCalcFields{DataSet: TDataSet);

procedure SaveTCHClick(Sender: TObject);

procedure OpenTCHClick(Sender: TObject);

procedure StationDClick(Sender: TObject);

procedure DistanceDClick(Sender: TObject);

procedure ShowTrGraphClick(Sender: TObject);

procedure Expor{TrGraphToBMPClick(Sender: TObject);

procedure ExportExcelClick(Sender; TObject);
privale

{ Private declarations }

procedure LoadStation;

procedure LoadDistance;

procedure InsertRowStation;

procedure InsertColumnStation;

procedure DeleteRowColumnStation;

procedure Delete_st_row;

procedure CalcTime(cale; TTimes);

procedure DecreaseTime{calc: TTimes);

"

procedure ProcessSchedule;

procedure SortPriority;

procedure SwapPriority(source1,source2:Integer);

precedure CreatelineEquation;

procedure CheckCrashTrain;

procedure GenNewTime_Line_Point_Head0(train1,train2,|_intersect:Integer);
procedure GenNewTime_Line_Point_Head1(lrain1 train2,j_intersectInteger);

function XYspot(m1,c1,m2,c2:Double):Double;
function Intersectline(m1,m2:Double):Boolean;
function GenNew_Y_Value(y_axis:Double):Double;
procedure PlotSchedule;

procedure ShowStation(rt_id:Integer);

pracedure PlotLinesGraph;

i

function WalkTime(KM,U:Double).Double;

function PriorTrain(tr_type:Integer):Integer;
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function GenLines(x1,y1,x2,y2:Double): TLines:
function GetTotalDistance:Double:
function GetPoint(x1,y1,x2,y2:Double): TPoint;
function GetFirstTime(train_id:Integer):String;
i
procedure Processing;
procedure SaveTrainSchedule(filesave: String);
procedure OpenTrainSchedule(fileopen: String):
procedure ProcessingFile;
public
{ Public declarations }
procedure GetTempPoint;
function GetTrainTypeName(train_type:Integer): String;
end;
var
frmMain: TfrmMain;
TotalTime : TTimes;
del : Boolean;
statienD : array of Double;
const
THead : array{0..1] of String = (‘senuinzoriiom - ' Bamerfiaemiaam - );
Train_Color :array[1..7] of TColor = (clBlack,clOlive,clAqua,clFuchsia,ciGreen,ciBiue,ciRed);
implementation
uses StationU, DistanceU,ProcessingU InsertTrainU, SirUtils, Math,
ShowTrainGraphU, WelcomeU;
{$R *.dfm}
procedure TfimMain.FormCreate(Sender: TObject);
begin
del:=False;
end;
procedure TfrmMain.FormShow(Sender: TObject);
begin
Application.CreateF orm(Tfrmmage, frmimage);
if frmimage. ShowModal=mrOK then
frmimage.Destroy;
openfile:=False;
end;
procedure TfrmMain.LoadStation;
begin
Application. CreateF orm(TfrmStation, frmStation);
frmStation. ShowModal;
frmStation.Destroy;
end;
procedure TfrmMain.LoadDistance;
begin
Application.CreateForm(TfrmDistance, frmDistance);
frmDistance. ShowModal,
frmDistance.Destroy;
end;
procedure TirmMain.StationDataClick{Sender: TObject);
begin
LoadStation;
end,
procedure TirmMain.DistanceDataClick(Sender: TObject);
begin
LoadDistance;
end;
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procedure TfrmMain.ExitProgramClick(Sender: TObject);
begin
Self Close;
end;
procedure TfrmMain. ShowStation(rt_id:integer):
const
$ = 'select station_name from TBL_STATION where root_id=%d",
var
fsql : String;
i:Integer;
begin
fsql:=Format(s,{rt_id]);
with qstation do
begin
Active:=False;
SQL.Text:=fsql;
Active:=True;
end;
end,
procedure TfrmMain.edtamountKeyPress(Sender: TObject; var Key: Char);
const
ch ='0123456789"
begin
if (Pos(Key,ch)=0) and (Key>=chr(32)) then
Key:=#0;
end;
procedure TrmMain.CalcTime(calc:TTimes);
begin
TotalTime.hour:=(TotalTime.hour + calc.hour) + ((TotafTime.minutes + calc.minutes) div 60);
TotalTime.hour:=TotalTime.hour mod 24;
TotalTime. minutes:=(TotalTime.minutes + calc.minutes) mod 60;
end,
procedure TfrmMain.DecreaseTime({calc: TTimes);
begin
TotalTime.hour:=(TotalTime.hour - caic.hour);
if TotalTime.minutes - calc.minutes < 0 then
TotalTime.hour:=TotalTime.hour-1;
i
if TolalTime.hour < 0 then
TotalTime.hour:=24+TotalTime.hour;
i
TotalTime.minutes: =({60 - calc.minutes)+TotalTime.minutes) mod 60;
end,
function TfrmMain. WalkTime(KM, U:Double):Double :
var
t_walk : Double;
begin
/ormular : T = S{km) / U(km/hr -> km/min)
t_walkc=(KM*60)/U;
{_walk := StrToFloat(FormatFioat('0.00" t_walk));
Result:=t_walk;
end;
procedure TfrmMain.Delete_st_row;
var
i : Integer,
begin
i:=thgtimeschedule. RowCount;



while i > 5 do
begin
tbgtimeschedule.RemoveRows(i-1,1);
i:=i-1;
end;
end;
procedure TfrmMain. insertRowStation:
var
rows : Integer;
begin
for rows:=4 to station_count-1 do
begin
tbgtimeschedule. InsertRows({rows, 1);
end;
end,
procedure TirmMain.InsertColumnStation:
var
columns : Integer,
begin
for columns:=4 to Train_Count-1 do
begin
tbgtimeschedule.InsertCols(columns, 1);
end;
end,
procedure TfrmMain.DeleteRowColumnStation;
var
i: Integer;
a,b : Integer;
bagin
I-=thgtimeschedule. RowCount;
while i > 5 do
begin
tbgtimeschedule.RemoveRows(i-1,1);
i:=i-1;
end;
!
i-=thgtimeschedule.ColCount;
while i > 5 do
begin
tbgtimeschedule.RemoveCols(i-1,1);
i=i-1;
end;
fora:=0 tad do
begin
forb:=0to4do
begin
tbgtimeschedule.Cells[a,b):="
end,
end;
end;
procedure TfrmMain.InsTrainClick(Sender: TObject);
begin
Application.CreateForm(TfrmInsertTrain,fnnInsertTrain);
with frminsertTrain do
begin
if ShowModal = mrOK then
begin
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ProcessSchedule;
SaveTCH.Enabled:=True;
ExportExcel. Enabled:=True;
Self.Caption:="Tusunsusamyanaidumsvesvuiusa o’
end;
Destroy;
end;
end;
procedure TfrmMain.ProcessSchedule; //+++ rserirssmann
begin
Processing;
SortPriority;
CreateLineEquation;
CheckCrashTrain;
PlotSchedule;
Plotl.inesGraph;
del=True;
end,;
procedure TirmMain.Processing;
var
frm : TForm;
i Integer;
begin
try
Application. CreateForm(TfrmProcessing, frmProcessing);
frm := Screen.ActiveForm ;
frm.Enabled := false;
frmProcessing.Parent := frm;
frmProcessing.Show ;
Application.ProcessMessages ;
i
with frmProcessing. ProgressBart do
begin
i.=0;
while i <= Max do
begin
Position:=i;
frmProcessing.|Persen.Caption := formatfloat(, ##0.00',((Position * 100 YiMax )} +' %"
inc(i);
Application.ProcessMessages ;
end;
end;
finally
frm.Enabled := true;
frm.SetFocus ;
frmProcessing.close;
frmProcessing. Destroy ;
end;
i
end;
procedure TirmMain.SortPriority;
var
round,j : Integer;
11,12 : Double;
begin
Hsort szinmaTrou simiusaiings SO nawneanson limseniings

lisort type of train FIRST
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for round := 0 to Train_Count-2 do
begin
for j := 0o Train_Count-2 do
begin
if PriorTrain{Train_No[j).tr_type) > PriorTrain(Train_No[j+1].tr_type) then
SwapPriority(j,j+1);
end; /fj
end;/fround
Ifsort time of train NEXT
for round := 0 to Train_Count-2 do
begin
for j := 0 to Train_Count-2 do
begin
if PriorTrain{Train_No[j.tr_type) = PriorTrain(Train_Nol[i+1].tr_type) then
begin
if Train_Nofj).tm_type= 0 then
t1:=ConvertToTTime(Train_Nof].tr_time).hour + ((ConvenToTTime(Train_Noﬂ].tr_time).minutes)n00)
else
begin
t1:=ConvertToTTime{GetFirstTime(j)).hour + ((ConvertToTTime({GetF irstTime({)).minutes)/100);
end;
i
if Train_No{j+1].tm_type= 0 then
t2:=ConvertToTTime(Train_Nofj+1].tr_time).hour +
((ConvertToTTime(Train_Noﬁ+1].tr_time).minutes)MOO)
else
begin
t2:=ConvertToTTime(GetFirstTime(j+1)).hour + {(ConvertToTTime{GetF irstTime(j+1)).minutes)/100);
end;
/t1:=ConvertToTTime(Train_Nofj].tr_time).hour + ((ConveriToTﬁme(Train_Noﬂ].tr_time).minutes)l100);
#2:=ConvertToT Time(Train_Nofj+1 Jr_time).hour +
((ConvenToTﬁme(Train_No[]+1].tr_ﬁme).minutes}f1 00);
/iShowMessage('t1="+FloatToStr(t1));
/iShowMessage('t2="+FloatToStr(t2));
I
if 2 < t1 then
SwapPriority(j,j+1);
end,
end; /]
end;/fround
end;
procedure TfrmMain. SwapPriority(source1 ,source2:Integer);
var
temp:TTrain;
begin
HTrain_No[source1] to temp
temp.headstation:=Train_No[source1).headstation:
temp.tr_type:=Train_No[source1].tr_type;
temp.tr_time:=Train_No[source1).ir_time;
temp.tm_type :=Train_No[source1].tm_type;
/Train_No[source2] to Train_Nofsource1)
Train_No[souroe1].headstaﬁon:=Train_No[souroe2].headslation;
Train_No{souroe1].tr_,lype:=Train_No[sourceZ].h’_type;
Train_No[source1).tr_time:=Train_Nofsource2].r_time:
Train_Nofsource1].tm_type: =Train_No[source2).tm_type;
{ftemp to Train_No[source2]
Train_Nofsource2) headstation:=temp. headstation;



Train_No[source2).tr_type:=temp.tr_type;
Train_No[source2].tr_time:=temp.tr_time;
Train_Nofsource2].tm_type:=temp.tm_type;
end,
function TfrmMain. PriorTrain(tr_type:Integer):integer ;
var
prior:integer;
begin
case tr_type of
4 : prior:=7; Hsorm
3 : prior:=6; Mlyoxssum
2. prior:=5; Hsodeabu
1 prior;=4; [ioi$a
5. prior:=3; /fsaRau
6 : prior:=2; /lasaudim
7 : prior:=1 /s nifimueiuned
end;
Result:=prior;
end;
procedure TfrmMain.CreateLineEquation;
var
i,sl_rows,dot it : Integer;
tr, Tleave, Tarrive:String;
each_train_time,chktime,station_distance : Double;
Twork, Trest : TTimes;
x1,x2,y1,y2 : Double;
begin
station_count.=GetStationNum{Select_Root);
GetDistance(Select_Root); //n-1 value Tdistance : array of Double;

GetRestTime(Select_Root); //n-2 value Tresttime : array of Double;

SetLength(FirstClock, Train_Count);
Setl ength(LastClock, Train_Count);
Setl.ength(Train_Clock, Train_Count,station_count-2); //station -2
Sett.ength(Train_Line, Train_Count,station_count-1);
SetLength(Train_Point, Train_Count,station_count-1);
i
fori:=0 to Train_Count-1 do
begin
GetDataTrain(Train_Nofi].tr_type);
TotalTime:=ConvertToTTime(Train_Nofi.tr_time);
Tleave:=Train_Nolil.ir_time;
it
if Train_Noli).headstation=0 then HomiiGudu agn
begin
if Train_Noli).tm_type=0 then
begin
FirstCiock[i]:=Tteave;
station_distance:=0;
for st_rows := 0 to station_count-2 do
begin
x1:=station_distance;
y1:=ConvertToXYLine(Tieave);
each_frain_time:=0;

each_train_time:=each_train_time + TIME_ACC + WalkTime((Tdistance(st_rows]-KM_ACC-

KM_DEACC), W) + TIME_DEACC:
tr:=FloatToStr(each_train_time);
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dot:=Pos(".".tr);
chklime:=StrToFloat(Copy(tr, dot+1 .Length{ir)-dot)) 10;
each_train_time:=SeroFIoat(FonnatFIoat(‘O',each_train_time));
if (chktime >= 4) and {chktime <5) then
each_train_time:=each_train_time + 1;
I}
tt:=StrTolnt(FloatToStr{each_train_time)):
Twork.hour:=tt div 60:
Twork.minutes:=tt mod 50;
CalcTime{Twork);
Tarrive:=IfThen(TotalTime.hour < 10,'0'+FloalToStr(TotaITime.hour),FIoatToStr(TotalTime.hour)) +4'+
IfThen{TotalTime.minutes < 10,'0'+FIoatToStr(TotaITime.minules),FIoatToStr(TotaITime.minutes));
station_distance:=station_distance + Tdistance(st_rows];
x2:=station_distance;
y2:=ConveriToXYLine(Tarrive);
Train_Pointfi][st_rows]:=GetPoint(x1,y1,x2,y2);
Train_Linefi}fst_rows]:=GenLines{x1,y1,x2,y2);
/fShowMessage('m="+ FloatToStr(Train_Linefij{st_rows].slope));
//ShowMessage('c='+ FloatToStr(Train_Linefi][st_rows].c_const));
i
if st_rows < station_count-2 then
Train_Clock[i][st_rows].arrive:=Tarrive; ffrermm
i
Tresthour:=0;
if st_rows<>station_count-2 then
Trest.minutes:=StrToInt(FIoalToStr(Trestﬁme[st_rows]))
else
Trest. minutes:=StrTolnt(FloatToStr(Theadresttime[1]));
i
CalcTime(Trest);
Tleave:=IfThen(TotalTime.hour < 10,'0‘+FloatToStr(TotalTime.hour).FIoatToStr(TotalTime.hour)) +4+
lfThen(TotalTime.minutes < 10.'0'+FloatToSIr(TotalT|me.minutes).FIoatToSlr(Totamme.minules));
i}
if st_rows = station_count-2 then
LastClock(i):=Tleave
else
if st_rows < station_count-2 then
Train_Clock[i]{st_rows].leave:=Tleave; ffr+eresess
{ShowMessage('x1="+ FloatToStr(Train_Pointfi][st_rows].x1V));
ShowMessage('y1="+ FloatToStr{Train_Pointfi][st_rows].y1V));
ShowMessage('x2="+ FloatToStr(Ti rain_Pointfi)fst_rows].x2V));
ShowMessage('y2="+ FloatToStr(Train_Pointfi][st_rows].y2V)); }
! ShowMessage('m="+FloatToStr(T rain_Line[i}[st_rows).slope) + '
¢="+FloatToStr(Train_Line[i)[st_rows).c_const));
end;//station_count
end/fif time_type=0
else /=1
begin
LastClock[i]:=Tleave;
station_distance:=GetTotalDistance;
st_rows:=stafion_count - 2;
while st_rows >= 0 do
begin
x2:=station_distance;
y2:=ConvertToXYLine(Tleave);
fiShowMessage('x2="tFloatToStr{x2));
/IShowMessage('y2="+FloatToStr{y2));
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each_train_time:=0;
each_train_time:=each_frain_time + TIME_ACC + WalkTime({Tdistance(st_rows)-KM_ACC-
KM_DEACC),Vv) + TIME_DEACC;
tr:=FloatToStr(each_train_time);
dot=Pos("" rr};
chktime:=StrToFloat(Copy(tr,dot+1,Length(tr)-dot)) /10;
each_train_time:=StrToFloat{FormatFloat('0",each_train_time));
if {chktime >= 4) and (chktime <5) then
each_train_time:=each_train_time + 1;
i
tt:=StrTolnt{FloatToStr(each_train_time));
Twork.hour:=ti div 60;
Twork.minutes: =it mod 60;
DecreaseTime{Twork);
Tarrive:=IfThen{TotalTime.hour < 10,'0"+FloatToStr(TotalTime. hour),FloatToStr(TotalTime.hour)) + "' +
ifThen{TotalTime.minutes < 10,'0'+FloatToStr(TotalTime. minutes),FloatToStr(Total Time.minutes)) ;
i
station_distance:=StrToFloat({FormatFioat('0.00" station_distance));
Tdistance[st_rows].=StrToFloat(FormatFloat{'0.00", Tdistance(st_rows]));
station_distance:=station_distance-Tdistance[st_rows};
i
x1:=station_distance;
y1:=ConvertToXYLine(Tarrive);
/IShowMessage('x1="+FloatToStr(x1));
lfShowMessage('y1="+FloatToSir{y1));
Train_Point[i][st_rows}:=GetPoint(x1,y1,x2,y2);
Train_Line(i][st_rows}.=GenLines(x1,y1,x2,y2);
i
if st_rows > 0 then /r=+=*
Train_Clock[i][st_rows-1).leave:=Tarrive; jfrrsv=
i
Trest.hour:=0;
if {st_rows >=1) then
Trestminutes:=StrTolnt(FloatToStr(Tresttime[st_rows-1]})
else
Trest.minutes:=StrTolnt(FloatToStr( Theadresttime[0)));
i
DecreaseTime(Trest);
Tleave:=IfThen(TolalTime hour < 10,'0"+FloatToStr{TotalTime.hour), FloatToStr{TotalTime.hour))+ ' +
IfThen(TotalTime.minutes < 10,'0'+FloatToStr({TotalTime. minutes),FloatToStr(Total Time.minutes)) :
if st_rows=0 then jf*
FirstClock[i]:=Tleave
else
Train_Clock[i][st_rows-1}.arrive:=Tleave;
# ShowMessage({x1,y1)={"+FloatToStr(x1)+',+FloatToStr{y1));
il ShowMessage('(x2,y2)=("+FioalToStr(x2)+',+FloatToStr(y2));
st_rows:=st_rows-1;
end;//while st_rows >= 0 do
end;/Af time_type=1
end/headstation=0 Hrowidumaduiags
else fuorTikumangh Suks uie nmig nie thds
begin
if Train_No[i}.tm_type=0 then
begin
LastClockfi}=Tieave;
station_distance:=GetTotalDistance;
st_rows.=station_count - 2;



while st_rows >= 0 do

begin
x2:=station_distance;
y2:=ConvertToXYLine(Tleave);
each_train_time:=0:

each_train_time:=each_train_time + TIME_ACC + WalkTime{(Tdistancefst_rows}-KM_ACC-

KM_DEACC),Wv) + TIME_DEACC;
tr.=FloatToStr{each_frain_time);
dot:=Pos("." tr); ,
chktime:=StrToFloat{Copy(tr,dot+1,Length(tr)-dot)) /10;
each_train_time:=StrToFloat{FormatFloat('0',each_train_time));
if (chktime >= 4) and (chktime <5) then

each_train_time:=each_train_time + 1;

I
tt:=StrTolnt(FloatToStr{each_train_time));
Twork.hour:=tt div 60;
Twork.minutes:=tt mod 60;
CalcTime(Twork);

142

Tarrive:=IfThen(TotalTime.hour < 10,'0*+FloatToStr(TotalTime. hour),FloatToStr{TotaiTime hour)) + ' +

IfThen(TotalTime.minutes < 10,'0"+FloatToStr(TotalTime. minutes),FloatToStr(TotalTime.minutes)) ;
i
station_distance:=StrToFloat(FormatFloat{'0.00,station_distance));
Tdistance(st_rows].=StrToFloat(FormatFloat({'0.00", Tdistance(st_rows)));
station_distance:=station_distance-Tdistance[st_rows);

i
x1:=station_distance;
y1:=ConvertToXYLine(Tarrive);
Train_Point[i][st_rows]:=GetPoint(x1,y1,x2,y2);
Train_Line[i][st_rows]:=GenLines(x1,y1,x2,y2);
i
HfShowMessage('m="+ FloatToStr({Train_Lineli][st_rows].slope));
iShowMessage('c=" + FloatToStr(Train_Linefi][st_rows].c_const)):
if st_rows > 0 then
Train_Clock[i][st_rows-1].arrive:=Tarmive; jfressere
i}
Trest.hour:=0;
if (st_rows >=1) then
Trest.minutes:=StrTolnt(FloatToStr(Tresttime[st_rows-1j)}
else
Trest minutes:=StrTolnt{FloatToStr{Theadresttime[0]));
i
CalcTime{Tres!);

Tleave:=IfThen{TotalTime.hour < 10,'0"+FloatToStr(TotaiTime.hour),FloatToStr{TotalTime.hour)) + ' +

IfThen(TotalTime.minutes < 10,'0"+FloatToStr{TotalTime.minutes),FloatToStr{ TotalTime. minutes));
if st_rows=0 then
FirstClock[i}:=Tleave
else
Train_Clock(i][st_rows-1] leave:=Tleave;

liShowMessage('lr1{(x1,y1)=("+FloatToStr(Train_Point[ijist_rows}.x1V)+""+FioatToStr(Train_Point[i][st_rows).y1V});

//ShowMessage('tr1(x2,y2)=("+FloatToStr(T rain_Pointfi][st_rows].x2V)+''+FloatToStr(Train_Pointfi][st_rows].y2V});

/ShowMessage('(x1,y1)=("+FloatToStr(x1)+ '+FloatToStr(y1));
fiShowMessage('(x2,y2)=("+FloatToStr(x2)+',"+FloalToStr(y2));
st_rows:=st_rows-1;
end;/fwhile st_rows >=0do
end /fif Train_Nofi].tm_type=0 then



else /itm_type=1
begin

FirstClock[i]:=Tleave;

station_distance:=0;

for st_rows := 0 to station_count-2 do

begin
x1:=station_distance;
y1:=ConvertToXYLine(Tleave};
each_train_time:=0;

each_train_time:=each_train_time + TIME_ACC + WalkTime((Tdis!ance[st,rows}-KM_ACC-

KM_DEACC}, v} + TIME_DEACC;
tr.=FloatToStr{each_train_time);
dot:=Pos(""ir);
chktime:=StrToFloat{Copy(tr,dot+1,Length(tr)-dot)) /10;
each_train_time:=StrToFloat{FormatFloat{'0",each_train_time));
if (chktime >= 4) and (chktime <5) then

each_train_time:=each_train_time + 1:

I
tt=StrTolnt{FloatToStr(each_train_time));
Twork.hour:=tt div 60;
Twork.minutes:=tt mod 60;
DecreaseTime{Twork); /=
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Tarrive:=IfThen(TotalTime.hour < 10,'0"+FloatToStr{TotalTime. hour),FloatToStr(TotalTime.hour)) + ' +

IfThen{TotaiTime.minutes < 1 0,'0’+FloatT08tr(TotalTime.minutes),FIoatToStr(TotaITime.minutes));
station_distance: =station_distance + Tdistance[st_rows];
x2:=station_distance;
y2:=ConveriToXYLine(Tarrive);
Train_Pointfil[st_rows]:=GetPoint(x1,y1,x2,y2);
Train_Linefi]fst_rows]:=GenLines{x1,y1,x2,y2);
Trest.hour:=(;
if st_rows<>station_count-2 then

Trest.minutes:=StrTolnt(FloatToStr(Tresttime[st_rows]))
else
Trest.minutes:=StrToint(FloatToSkr(Theadresttime{1)));
i
DecreaseTime(Trest);

Tleave:=IfThen(TotalTime.hour < 10,'0"+FloatToStr(TotalTime.hour),FloatToStr(Total Time.hour)) + ' +

[fThen(Total Time.minutes < 10,'0"+FloatToStr{TotalTime.minutes),FloatToStr{ Total Time.minutes));

i

]

if st_rows < station_count-2 then
Train_Clock[i][st_rows].ammive:=Tlgave; /=

i

if st_rows = station_count-2 then

LastClock[i]:=Tleave

else
if st_rows < station_count-2 then

Train_Clock[i][st_rows].Jeave:=Tarrive; /=

{ ShowMessage('x1="+ FloatToStr(Train_Pointfij[st_rows].x1V));
ShowMessage('y1="+ FloatToSlr(Train_Point[i][st_rows].y1V});
ShowMessage('x2="+ FloatToStr{Train_Pointfij[st_rows].x2V));
ShowMessage('y2="+ FloatToStr(Train_Pointfi][st_rows].y2V}}; }

end;/ffor st_rows := 0 to station_count-2 do
end,
end; // end moriifumsagh funs wio wialng wie this
end; /Train_Count
end;



function TfrmMain.GenLines(x1,y1,x2,y2:Double): TLines:
var
m,c : Double;
L : Tlines;
begin
m:=(y2-y1)/{x2-x1);
m:=StrToFloal{FormatFioat('0.000", m));
c:=y1-{m*x1);
c:=StrToFloat(FormatFloat('0.000',c));
L.slope:=m;
L.c_const:=c;
Result:=L;
end;
function TfrmMain.GetPoint(x1,y1,x2,y2:Double): TPoint;
var
P : TPoint;
begin
P.x1V:=x1;
P.ylv:=yf;
P.x2V.=x2;
P.y2v:=y2;
Result:=P;
end;
function TfrmMain.GetTotalDistance:Double ;
var
i : Integer;
tt:Double;
begin
it=0;
fori:=0 to station_count-2 do
begin
tt:=tt + Tdistanceli];
end;
Result:=tt;
end;
function TfrmMain.GetTrainTypeName(train_type:integer): String ;
var
qTName : TDataSet,
begin
qTName:=dmTrain.CetDataSet('select train_name from TBL_TRAIN where train_id="+In{ToStr(train_type));
Result:=qTName.Fields[0]. Text;
end;
procedure TfrmMain.PlotSchedule;
var
iplot,colz, rowz:Integer;
itime:Integer;
begin
if del then
DeleteRowColumnStation;
i
ShowStation{Select_Root);
InsertRowStation;
InsertColumnStation;
for iptot := 0 to Train_Count-1 do
begin
with tbgtimeschedule do
begin
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/thead
Heolrow
colz:=iplot+1;
Alignmentsfcolz,0):=taCenter;
ColWidths[colz]:=160;
CeHs[coIz,0]:=GetTrainTypeName(Train_No[iplot].tr_type)+'wm‘¢' "+ IntToStr(colz);
{/head
for itime := 1 to station_count do
begin
Alignmentsfcolz,itime].=tal eftJustify;
if itime = 1 then
Cells[oolz,iﬁme]:=IfThen(Train_No[ipIot].headstation=0,THead[0],THead[1]) + FirstClock[iplof] +* '
else if itime=station_count then
Cells[colz,itime]:=IfThen(Train_No[nplot].headstation=0,THead[1 ]. THead[0]) + LastClock[iplot] + ' u.
glse
Cells[colz,itime]:='as . *+ Train_Clockfiplot}fitime-2].arrive +* v "+ son ' + Train_Clock/[iplot]fitime-
2)leave + ' v,
end,;
end;
end,
end;
procedure TfrmMain.CheckCrashTrain;
var
tr1,tr2,j,st ; Integer,
x_intersect ; Double;
m1,m2,c1,c2 : Double;
ifstationD:array of Double;
begin
SetLength(stationD,station_count);
for st := 0 to station_count-2 do
begin
stationD[st}:=Train_Point[0][st].x1V;
end,
stationD[st).=Train_Point{0][st-1).x2V;
i
i
for tr1:=0 to Train_Count-1 do
begin
for tr2 :=tr1+1 to Train_Count-1 do
begin
fiShowMessage(r1=" + IntToStr(tr1) + '2=' + IntToStr{tr2));
for j := 0 to station_count-2 do
begin
m1:=Train_Line[tr1][j).slope;
c¢t:=Train_Lineftr1][i].c_const;
if
i ShowMessage('trZ(xT,y1)=('+FIoatToStr(Train_Point{tr2]|]].x1V)+'.'+FIoatToSh(Train_Point{trZ][i].y1 Vi
i ShowMessage('tr2(x2,y2)=('+FIoatToStr(Train_Point[W]ﬁ].x2V)+','+FloatToStr(Train_Point[trZ]ﬁ].y2V));
m2:=Train_Line[tr2][j].slope;
c2:=Train_Line[tr2]fil.c_const;
i
if Intersectline{m1,m2) then
begin
x_intersect:=XYspot(m1,c1,m2,c2);
#
if (x_intersect >= stationDIj]) and (x_intersect <= stationD[j+1]) then
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begin
/IShowMessage(IntToStr(j));
{if (i=0) or (j=station_count-2) then
begin
MessageDig{'dmusaisiaamimanma r‘nlﬂxﬁnmnuﬁwowmum'lﬂvfausilfl:ﬁbnnnnﬁ1ﬁ',mtErr0r,[mbOK],0);
Exit;
end;}
i
if Train_Nof[tr2]. headstation=0 then
begin
GenNewTime_Line_Point_HeadO(tH,tr2,j);
s nogn Waimse
end
else
begin
GenNewﬁme_Line_Point_Head1(tr1 Mr2,j);
IRl wmahivioga
end;
end; /fend if (x_intersect >= slationD(j]) and (x_intersect <= stationD[j+1]) then
end,
end;
end;
end;
end;
IFswnagamema
procedure TfrmMain.GenNewTime_Line_Point_HeadO0(train1 Jtrain2,j_intersect:Integer);
var
i,st_rows,dot.tt : Integer;
tr, Tieave, Tarrive: String;
each_train_time,chktime, station_distance : Double;
Twork, Trest, Ttemp : TTimes;
x1,x2,y1,y2 : Double;
begin
{ ShowMessage('x1=' + FloatToStr(Train_Point(train2][_intersect].x1V));
ShowMessage('y1="' + FloatToStr(Train_Point[train2]fj_intersect].y1V));
ShowMessage{'x2="' + FloatToStr(Train_Point{train2][j_intersect]. x2V));
ShowMessage('y2=" + FloatToStr(Train_Pointjtrain2][j_intersect].y2v));
ShowMessage('ds'+ Train_Clock|train2](j_intersect-1).arrive);
ShowMessage('een’ + Train_Clock{train2|fj_intersect-1}.leave);
ShowMessage(FloatToStr(stationD[j_intersect]));
ShowMessage("1ean’ + Train_Clock[train1][_intersect-1] leave); }
i:=train2;
GetDataTrain(Train_Nofi).tr_type);
Ttemp.hour:=0;
Ttemp.minutes:=3;
if _intersect <> 0 then
begin
TotaITime:=ConvertTo'!Tirne(Train_CIock[train1][i_intersect-1].leave);
CaicTime(Ttemp); fuaneén 3 ui#;
Tleave:=lfThen{TotalTime.hour < 10,'0'+FloatToStr(TotalTime.hour).FloatToStr(TotalTime.hour)) +' 4
IfThen(TotalTime.minutes < 10,‘0‘+FloatToStr(TotalT|me.minutes),FIoatToStr(TotaiTime.minutes));
/IShowMessage(Tleave);
station_distance:=stationD[_intersect];
Train_Clock(i][_intersect-1).leave:=Tleave; //gen nawonsnnoriilin
end
else
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begin
TotalTime:=ConvertToTTime(FirstClock[train1]);
CalcTime({Ttemp); /nnioén 3 uis;
Tleave:=IfThen(TotalTime.hour < 10,'0'+FloatToStr{TotalTime.hour), FloatToStr(TotalTime.hour)) + ' +
ifThen(TotalTime.minutes < 10,'0"+FloatToStr(TotalTime.minutes), Float ToStr{ Total Time.minutes));
FirstClock(i}: =Tleave;
station_distance:=0;
HShowMessage({FirstClock[train1]);
end;
i
"
/Nunws gen line T Tikes check tm_type
for st_rows := |_intersect to station_count-2 do
begin
x1:=station_distance;
y1:=ConveriToXYLine{Tleave);
{ShowMessage('x1=" + FloatToStr(x1));
/f'ShowMessage('y1="' + FloatToStr{y1));
each_train_time:=0;
each_train_time:=each_train_time + TIME_ACC + WalkTime{(Tdistance[st_rows]-KM_ACC-KM_DEACC),Wv)
+ TIME_DEACC;
# ShowMessage('each="+ FloatToStr(each_train_time));
tr.=FloatToStr(each_train_time);
dot:=Pos('.tr);
chktime:=StrToFloat(Copy(tr,dot+1,Length(tr)-dot}} /10;
each_train_time:=StrToFloal{FormatFloat('0",each_train_time));
if {chktime >= 4} and {chktime <5) then
each_train_time:=each_train_time + 1;
i
tt:=StrToint{FloatToStr(each_train_time));
Twork.hour:=tt div 60;
Twork.minutes:=tt mod 60;
CalcTime(Twork);
fiShowMessage('hh:"+IntToStr{TotalTime.hour));
{IShowMessage('mm:'+intToStr(TotalTime. minutes));
Tarrive:=IfThen(TotalTime.hour < 10,'0"+FioatToStr{TotalTime.hour),FloatToStr{Total Time.hour)} + ' +
IfThen(TotalTime. minutes < 10,'0"+FloatToStr{Total Time. minutes),FloatToStr{TotalTime.minutes));
station_distance:=station_distance + Tdistance[st_rows];
x2:=station_distance;
y2.=ConvertToXYLine(Tarrive);
/ShowMessage('x2=" + FloatToStr(x2));
{/ShowMessage('y2=" + FloalToStr(y2));
Train_Pointfi][st_rows]:=GetPoint(x1,y1,x2,y2);
Train_Line(i][st_rows]:=GenLines(x1,y1,x2,y2);
)
if st_rows < station_count-2 then
Train_Clock[l)[st_rows].amive:=Tarmive; /=
I/
Trest.hour:=0;
if st_rows<>station_count-2 then
Trestminutes:=StrToint{FloatToSir{Tresttime[st_rows]))
else
Trest.minutes:=StrToInt{FloatToStr(Theadresttime[1]));
i
CalcTime(Trest);
Tieave:=IfThen{TotalTime.hour < 10,'0"+FloatToStr{TotalTime.hour),FloatToStr{TotalTime.hour)) + "' +
ifThen{TotalTime.minutes < 10,'0"+FloatToStr{TolalTime.minutes),FloatToStr{Total Time. minutes));
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i
if st_rows = station_count-2 then
LastClock[i:=Tleave
glse
if st_rows < station_count-2 then
Train_Clock[i][st_rows]leave:=Tleave; jr+se+rsm
llShowMessage(Train_Clock[‘l][st_rows].arrive);
llShowMessage(Train_CIockﬁ][st_rows].Ieave);
end;//station_count
end;
Iﬁumﬂmuma'lﬂwmga
procedure TfrmMain.GenNewTime_Line_Point_ Head1 (traint train2,j_intersectInteger);
var
i,t_rows,dot,tt : integer:
tr, Tleave, Tarmive:String;
each_train_time,chktime, station_distance : Double;
Twork, Trest, Ttemp : TTimes;
x1,x2,y1,y2 : Double;
begin
{ShowMessage('x1="+ FIoatToStr(Train_Point[hainZ][j_inlersect].x1 Vi
ShowMessage('y1=" + FloatToStr(Train_Poin:[trainZ]ﬁ_intersect].y1 vi);
ShowMessage('x2=' + FIoatToStr(Train_Point[train2][]_intersect].x2V));
ShowMessage{'y2="' + FloatToStr(Train_Pointjtrain2][_intersect].y2v));
ShowMessage(ds'+ Train_Clock[train2]fj_intersect-1).arrive);
ShowMessage('son’ + Train_Clock[train2]fj_intersect-1} leave);
ShowMessage('1oon' + Train_Clock[train1]j_intersect-1).leave); }
IIShowMessage(FloatToStr(stationDﬂ_intersecl]));
i:=train2;
GetDataTrain(Train_Nofi].tr_type);
Ttemp.hour:=0;
Ttemp.minutes:=3;
[
if|_intersect <> (station_count-2) then
begin
TolalTime:=ConvertToTTime(Ti rain_Clock|train1][j_intersect] leave);
CalcTime(Ttemp); fuansosn 3 wid;

Tleave:=IfThen(TotalTime.hour < 10,'0'+FIoatToStr(TotalT|me.hour),FIoatToStr(Totamme.hour)) +'+
IfThen(TotalTime.minutes < 10,'0'+FloatToStr(TolalTime.minutes),FIoatToStr(TotalTime.minutes));

station_distance:=stationD[j_intersect+1];
st_rows:=j_intersect;
Train_Clock[ijj_intersect] leave:=Tleave; //gen nawenvnmarilug

end

else

begin
/ShowMessage(LastClock(train1]);
TotalTime:=ConvertToTTime(LastClock[train1]);
CalcTime(Ttemp); fuansedn 3w
Tleave:=ifThen(Total Time.hour < 10,'0'+FloatToStr(TotaITime.hour),FIoatToStr(Totamrne.hour)) + 4

IfThen({TotalTime.minutes < 10,'0'+FloatToStr(TolaITime.minutes),FloalToStr(To!alTime.minutes));

LastClock{i:=Tleave;
/fShowMessage(LastClock[i]);
station_distance:=stationD[|_intersect+1];
/iShowMessage(FloatToStr(station_distance));
st_rows:=station_count-2:

end;

IlShowMessage(Train_Ctock[trainZ][]_intersect].Ieave);
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iShowMessage(IntToStr(st_rows));
while st_rows >= 0 do
begin

x2:=station_distance;

y2:=ConvertToXYLine(Tleave);

/iShowMessage('x2="+ FloatToStr(x2));

fiShowMessage('y2='+ FloalToStr(y2));

each_train_time:=0;

each_train_time:=each_train_time + TIME_ACC + WalkTime({Tdistance[st_rows]-KM_ACC-KM_DEACC),W)

+ TIME_DEACC;

Ir:=FloatToStr(each_train_time),

dot:=Pos{".\tr);

chktime:=StrToFloat(Copy(tr,dot+1,Length(tr)-dot)) /10;

each_train_time:=StrToFloat{F omatFloat('0',each_train_time));

if (chktime >= 4) and (chktime <5) then
each_train_time:=each_train_time + 1;

I

tt:=StrToint(FloatToStr(each_train_time));

Twork.hour:=tt div 60;

Twork.minutes:=tt mod 60:

CalcTime(Twork);

Tarrive:=IfThen(TotalTime.hour < 10,'0'+FIoatToStr(TotalT:me.hour).FloatToStr(TotalTime.hour)) +' 4+

IThen(TotalTime.minutes < 10.'0'+FIoatToStr(TotaITime.minules).FIoatToStr(TotaITime.minutes)) ;

i
station_distance:=StrToFIoat(FormatFloat('0.00'.statjon_distance));
Tdistance[st_rows]:=StrToFIoat(FonnatFloat('0.00',Tdistance[sl_rows]));
station_distance:=station_distance-Tdistance[st_rows];
i
x1:=station_distance;
y1.=ConvertToXYLine(Tarrive);
ffShowMessage('x1=' + FloatToStr(x1));
fiShowMessage('y1=' + FloatToStr(y1));
Train_Pointfij[st_rows]:=GetPoint(x1,y1,x2,y2);
Train_Linefi][st_rows]:=GenLines(x1,y1,x2,y2);
i
if st_rows > 0 then
Train_Clock[i)[st_rows-1].arrive:=Tarrive; ffrereeeess
i
Trest.hour:=0;
if (st_rows >=1) then
Trest.minutes:=StrTolnt(FloatToStr(Trestime[st_rows-1]))
else
Trestminutes:=StrTolnt(FloatToStr(Theadresttime[0]));
i
CalcTime(Trest);
Tleave:=lThen(Total Time.hour < 10,'0'+FloatToStr(TotalTime.hour),FloatToStr{TotalTime.hour)) + ' +

KThen{TotalTime.minutes < 10,'0'+FIoatToStr(TolaIﬁme.minutes),FioatToStr(Totamme.minutes));

if st_rows=0 then

FirstClock[i:=Tleave
else

Train_Clockfil[st_rows-1].leave:=Tleave;
I ShowMessage('(x1,y1)=("+FloatToStr(x1)+ '+FloatToStr{y1));
/i ShowMessage('(x2,y2)=("+FloatToStr{x2)+ '+FloatToStr{y2));
st_rows:=st_rows-1;

end;/fwhile st_rows >= 0 do

end;



function TirmMain. IntersectLine(m1,m2.Double):Boolean:

begin
Resuft:=(m1 <> m2);
end;
function TirmMain.XYspot(m1,c1,m2,c2:Double):Double;
var
x_ans,y_ans:Double;
begin
x_ans:=(c2-c1}/(m1-m2);
y_ans:=({-(m2*c1))+(m1*c2))/(m1-m2);
i

X_ans:=StrToFloat{FormatFloat{'0.00',x_ans));
Result=x_ans;
end,
procedure TfrmMain.PlotLinesGraph;
var
iTrain,iStation,i : integer;
tmpline: TLineSeries;
begin
with TrainChart do
begin
Title.Text.Clear;
Title. Text Add('ns mummemmsianmmmiausot)
Title. Text Add('dums '+ TRoot[Select_Root));
if SeriesCount > 0 then
begin
i:=SeriesCount-1;
while i>=0 do
begin
Series[i). Destroy;
k=i-1;
end;
end,
it
GetTempPoint; /f
i
for iTrain := 0 to Train_Count -1 do
begin
tmpline:=TLineSeries.Create(Self);
tmpline LinePen. Width:=2;
AddSeries(tmpline);

Series[iTrain). Tite:=GetTrainTypeName(Train_NofiTrain].tr_type)+'vuud “+IntToStr(iTrain+1};
Series[iTrain}. SeriesColor :=Train_Color[Train_No[iTrain].tr_type];

I
for iStation :=0 to station_count-2 do
begin

150

llSeriesﬁTrain].AddXY(Train_PointﬁTrain][iStation].x1V,Train_PointﬁTrain][iStaﬁon].y1V,FIoatToStr(Train_PointﬁTr

ain][iStation].x1V),Series[iTrain].SeriesColor);

IlSeriesﬁTrain}.AddXY(Train_Point[TTrain][iStation].xZV,Train_Poinl{:Train]ﬁSlaﬁon].y2V,FtoatToStr(Train_Point[lTr

ain)[iStation].x2V), Series|[iTrain].SeriesColor);

Hédumrarii

l{Series|iTrain). AddXY(T emp_PointfiTrain][iStation].x1V, Temp_PointfiTrain][iStation].y 1V, T +intToStr(iStation+1)+]

.Series[iTrain}. SeriesColor);
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ﬂSeries{iTrain}.AddXY(Temp_Point[iTrain]ﬁStation].x2V.Temp_PointﬁTrain]ﬁStaﬁon].y2V, T+ImMToStr(iStation+2)+T
,Series[iTrain]. SeriesColor);

Series(iTrain) AddXY{Temp_Poin{fiTrain][iStation).x1V, Temp_Point{iTrain][iStation].y1V, T+IntToStr(iStation+1)+7,
Train_Color{Train_Nof{iTrain].tr_type});

Series[iTrain].AddXY(Temp_PointﬁTrain][iStatjon].x2V,TemphPoint[iTrain][|Slation].y2V,'[‘+lntToStr(iStation+2)+']'.
Train_Color{Train_No[iTrain].tr_type]);
i
{if iTrain=1 then
begin
ShowMessage(IntToStr{iStation));
ShowMessage(x1=' + FloatToStr(Temp_Point[1][iStation].x1V));
ShowMessage('y1=" + FloatToStr(Temp_Point[1][iStation].y1V));
end;

Seriesm'rain].AddXY(Temp_PointﬁTrain]ﬁStation}.x!V,Temp_PointDTrain][lStation].y1V,FIoatToStr(Temp_Point[lT
rain][iStation).x1V),Series{iTrain}. SeriesColor);
ifiTrain=1 then
begin
ShowMessage(x2=" + FloatToStr{Temp_Point{1][iStation] x2V));
ShowMessage('y2=" + FloatToStr(Temp_Point{1)[iStation].y2V)):
end;

Series{iTrain].AddXY(Temp_Point[lTrain]ﬁStation].x2V,Temp_PointﬁTrain]ﬁStation].y2V,FIoa!ToSlr(Temp_Point[iT
rain][iStation].x2V), Series[iTrain). SeriesColor);
}

end;
end;
HSeries[0]. XLabel[0}:= Series[0] XLabel[0] + [aqnl"
/iSeries(0]. XLabel[Series{0). Count-1}:=Series(0]. XLabel[Series[0}].Count-1] + T + TTail[Select_Root] + T,
end;
end,
procedure TfrmMain.GetTempPoint;
var
i,j;Integer;
begin
SetLength(Temp_Point, Train_Count,station_count-1);
fori:= 0 to Train_Count-1 do
begin
for j := 0 to station_count-2 do
begin
Temp_Point(i][j)-x1V := Train_Point[i]fj.x1V:
Temp_Pointfi}[j}.y1V := Train_Pointfi][j).y1V;
Temp_Point[i][j]-x2V := Train_Poin{iJ[j].x2V;
Temp_Pointfi]fj).y2V := Train_Pointfi][j).y2V:
i
Temp_Point[i][j].y1V = StrToFloat(formatfioat{'0.00", GenNew_Y_Value(Temp_Pointfi][}.y1V)));
Temp_Pointi][j).y2V := StrToFloat(formatfloat('0.00", GenNew_Y_Value(Temp_Pointfi]j].y2V)));
end;
end;
end;
function TirmMain.GenNew_Y_Value(y_axis:Double):Double;
var
d1,d2:Double;
t:Double;
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y_str:String;
begin
y_str:=FloatToStr(y_axis);
i
if Pos(’."y_str) <> 0 then
begin
d1:=8trToInt{Copy(y_str,0,Pos({'."y_str)-1));
if Copy(y_str,Pos('." y_str)+1,1)<>'0" then
begin
d2:=StrTolnt(Copy(y_str,Pos(",y_str)+1,Length(y_str)-Pos{"."y_str}));
d2:=(d2*100} / 60;
end
else
begin
d2:=StrToFloat(Copy(y_str,Pos(.",y_str}+2,1))/10;
end;
end
else
begin
d1:=y_axis;
d2:=0;
end;
i
t=d1 + StrToFloal{IfThen(d2>=10,FloatToStr(d2/100),FloatToStr(d2/10)));
Result:=t;
/IShowMessage('t +FloatToStr(t));
end;
procedure TfrmMain.qgstationCalcFields{DataSet: TDataSet);
begin
with DataSet do
begin
DataSet[ Torder]:=IntToStr(RecNo);
end,
end,
procedure TfrmMain. SaveTrainSchedule(filesave:String);
var
fep,feonn : String;
i - integer;
begin ‘
filesave:=filesave + '.tsc’,
i
if FileExists(filesave) then
begin
if MessageDIg('&oamsduiiniivdayaiunTeh’, mtConfirmation,[mbYes, mbNo],0)=mrYes then
DeleteFile(filesave)
else
Exit;
end;
i
fop := ExtractFilePath{application. ExeName) + ‘FileSave.fs":
copyfile{pchar{fcp},pchar(filesave), True);
fconn := "Provider=Microsoft.Jet. OLEDB.4.0;,Data Source=' + filesave +Persist Security Info=False';
adosave.Close ;
adoSave.ConnectionString := fconn;
adosave.Open ;
adosave.Execute('delete from TBL_SCHEDULE’);
"



adoSave.Execute('delete from TBL_ROOT)

adoSave.Execute('insert into TBL_ROOT values(' + IntToSir(Select_Root) + ');

i
tblSave. Active := true;
gSave Active:=False;
gSave Active := True;
i
if not gSave.Eof then
with gSave do
begin
First;
while not eof do
begin
tblSave.Append ;
for i:=0 to Fields.Count -1 do

tbiSave. FieldByName(Fields[i). FieldName). Value := Fields[i]. Value;

i
tbiSave.Post ;
next;
end,
end;
qSave.Active ;= false;
tbiSave.Active ;= false;
adosave.Connected := false;
i
ProcessingFile;/fuowia
end;
procedure TfrmMain.ProcessingFile;
var
i: Integer;
begin
with ProgressFile do
begin
i=0;
while | < Max do
begin
Position;=i;
inc(i);
end;
Position;=0;
end;
end;
procedure TirmMain.SaveTCHClick(Sender: TObject);
begin
with SaveDigTCH do
hegin
if Execute then
SaveTrainSchedule(FileName);
end,
end;
procedure TfrmMain.OpenTrainSchedule(fileopen:String);
var
feonn : String;
fexe:String;
i integer;
begin
if FileExists(fileopen) then
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begin
foonn := 'Provider=Microsoft Jet OLEDB.4.0;Data Source=' + fileopen +;Persist Security Info=Falsa"
adoOpen.Close;
adoOpen.Connection String:=fconn;
adoOpen.Open;
i
dmTrain.conn.Close;
fexe:=ExtractFilePath(Application.ExeName)+ TrainSchedule.mdb’;
dmTrain.conn.ConnectionString:='Provider=Microsoft. Jet OLEDB.4.0;Data Source='+ fexe + "Persist Security
Info=False; '
dmTrain.conn.Open;
dmTrain.conn.Execute('delete from TBL_SCHEDULEY);
i
tblOpen.Active:=True;
qOpen.Active:=False;
qOpen.SQL.Text:='select * from TBL_SCHEDULE"
qOpen. Active:=True;
i
if not qOpen.Eof then
begin
with gOpen do
begin
First,
while not Eof do
begin
tblOpen.Append ;
for i:=0 to Fields.Count -1 do
tolOpen. FieldByName(Fieldsi). FieldName). Value := Fields[i}. Value;
i
tbiOpen.Post ;
Next,
end;
qOpen Active := false;
tblOpen. Active ;= false;
adoOpen.Connected := false;
end;
end;
end,
end;
procedure TfrmMain.OpenTCHClick{Sender: TObject);
var
qOpen_SCH:TDataSet;
i : Integer;
begin
with OpenDialog1 do
begin
if Execute then
begin
OpenTrainSchedule(FileName);
qOpen.Active;=False;
qOpen.SQL.Text:='select root from TBL_ROOT,
qOpen.Active:=True;
Select_Roct:=gOpen.Fields[0).AsInteger;
qOpen_SCH:=dmTrain.GetDataSet('select * from TBL_SCHEDULEY);
with gOpen_SCH do
begin
if RecordCount > 0 then
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begin
SetLength{Train_No,RecordCount);
Train_Count := RecordCount;
First;
while not EQF do
begin
=RecNo - 1;
Train_Noﬁ].headstaﬁon:=FieIdByName('head_station').Asmteger;
Train_No[l].tr_type:=FieldByName('train_type').Asﬂlnteger;
Train_Nofi].tm_type:=FieldByName('time_type') Asinteger;
Train_No[i].tr_time:=FieldByName('train_time"). Text;
Next,
end;
end;
end;/iwith
ProcessSchedule;
SaveTCH.Enabled:=True;
ExportExcel.Enabled:=True;
Seif.Caption:="Wsunsuimmumidumavosvuouse ',
Self.Caption:=Self.Caption +' [ + ExtractFileName(FileName) + ' |,
qOpen.Active:=False;
openfile:=True;
end/fif Execute then
end;
end;
procedure TfrmMain. StationDClick(Sender: TObject);
begin
LoadStation;
end;
procedure TfrmMain. DistanceDClick(Sender: TObject);
begin
LoadDistance;
end;
procedure TfrmMain.ShowTrGraphClick(Sender: TObject);
begin
if TrainChart.SeriesCount <> 0 then
begin
Application. CreateForm(TfrmShowTrainGraph, frmShowTrainGraph);
with frmShowTrainGraph do
begin
ShowModal;
Destroy;
end;
end
else
MessageDIg('nwidammannafuselvdew’, mtError,[mbOK],0);

end;
procedure TfrmMain.ExportTrGraphToBMPClick(Sender: TObject);
var
fname: String;
begin
with SaveDIgBMP do
begin
if Execute then
begin
fname:=FileName + ".bmp’,
if FileExists{fname) then



begin

if MessageDIg('i‘mmsﬁuﬁnﬁuﬁngmauu?a1ﬁ',thonﬁrmaﬁon,[mbYes.mbNo],0)=eres then

DeleteFile(fname)
else
Exit;
end,

i

TrainChart SaveToBitmapFile(fname);

ProcessingFile;

end;
end;
end;

procedure TfimMain.ExportExcelClick(Sender: TObject);
var
i:Integer;
begin
with SaveDIgExcel do
begin
if Execute then
begin
if FileExists(FileName) then
DeleteFile(FileName);
i
qgstation.First;
/tbgtimeschedule. Alignments(0, 1] =taL.eftJustify;
/Mbgtimeschedule.Cells{0,1]:="sn ivuusn o'
for i := 1 to station_count do
begin
with thgtimeschedule do
begin
Alignments[0,i+1]:=taLeftJustify,

Cells[o,i]:=qstau‘on.FieldByName(‘station_name').Text;

end,
gstation.Next;

end;

i

tbgtimeschedule.Save ToXLS(FileName);

ProcessingFile;/fuox3a

end;
end;
end;

function ThrmMain. GetFirstTime(train_id:Integer):String;
var
station_distance,each_train_time,chktime:Double;
st_rows,dot,tt:Integer;
tr,Tleave: String;
Twork, Trest TTimes:

begin

GetDistance(Select_Root); /in-1 value Tdistance : array of Double;
GetRestTime(Select_Root); /in-2 value Tresttime : array of Double;

station_count:=GetStationNum(Select_Root);
GetDataTrain(Train_No[train_id].tr_type);
TotaIT|me:=ConvertToTTlme(Train_No[trainqid].tr_time);
Tleave:=Train_No[train_id].tr_time;

i
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if Train_Noltrain_id).headstation=0 then /fnmiidudus )
begin
station_distance:=GetTotalDistance;
st_rows:=station_count - 2;
while st_rows »>= 0 do
begin
each_train_time:=0;
each_train_time;=each_train_time + TIME_ACC + WalkTime((Tdistance[st_rows]-KM_ACC-
KM_DEACC),Wv) + TIME_DEACC: .
tr:=FloatToStr(each_train_time);
dot:=Pos("."fr);
chktime:=SkrToFloat(Copy(tr, dot+1 .Length(tr)-dot)) 10:
each_train_ﬁme:=SeroFIoat(FormatFIoat(‘O',each_trainhtime));
if (chktime >= 4} and (chktime <5} then
gach_train_time:=each_train_time + 1:
i
tt:=StrToInt(FIoatToStr(each_train_time));
Twork.hour:=tt div 60;
Twork minutes:=tt mod 60;
DecreaseTime({Twork);
fl
stah'on_distance:=StrToFloat(FonnatFloat{'0.00'.station_distance});
Tdislance[st_rows]:=SeroFloat(FormatFloat('0.00',Tdistance[st_rows]));
station_distanoe:=station_distance-Tdistance[st_rows];
I}
Tresthour:=0;
if (st_rows >=1) then
Tresl.minutes:=StrToInt(FIoatToStr(Trestﬁme[st_rows-1]))
else
Trest.minutes:=Serolnt(FIoatToStr(Theadrestﬁme[O]));
i
DecreaseTime(Trest);
Tleave:=IfThen(TotalTime.hour < 10,0 +F IoatToStr(Totamme.hour),FIoatToStr(TotarTime.hour))+ Wt
IfThen(TotalTime.minutes < 10,'0'+FIoatToStr(TotalTime.minutes),FloatToStr{TotaI'I“ime.minutes)) ;
i
st_rows:=st_rows-1;
end;/fwhile st_rows >= 0 do
Result:=Tleave;
end
else //=1
begin
station_distance:=0;
for st_rows := 0 to station_count-2 do
begin
each_frain_time:=0;
each_train_time:=each_train_tme + TIME_ACC + WalkTime({(Tdistance[st_rows]-KM_ACC-
KM_DEACC),Wv) + TIME_DEACC:
tr:=FloatToStr(each_train_fime):
dot:=Pos("."tr);
chktime:=StrToFloat(Copy(tr,dot+1 Length{tr}-dot)) 10;
each_train_time:=StrToFloat(FormatFIoat('O',each__irain_time));
if {chktime >= 4) and (chktime <5) then
each_Ltrain_time:=each_train_time + 1:
i
tt:=StrTolnt{FloatToStr(each_train_time));
Twork hour:=tt div 60;
Tworl.minutes:=tt mod 60:
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DecreaseTime(Twork); //**
station_distance;=station_distance + Tdistance[st_rows];
Trest.hour:=0;
if st_rows<>station_count-2 then
Trest.minutes:=Serolnt(FloatToStr(Trestﬁme{st_rows]))
else
Trestminutes:=StrTolnt( FloatToStr{Theadresttime[1]));
i
DecreaseTime(Trest);
Tleave:=HThen(TotalTime.hour < 10.'0'+FloatToStr(Tdtaﬂ"tme.hour),FIoatToStr(Total'l"lme.hour)) +4 4+
[fThen(TotalTime.minutes < 10,'0'+FioalToStr(Totamme.minutes),FIoa!ToStr(T otalTime.minutes));
end,/ffor st_rows := 0 to station_count-2 do
Result=Tleave;
end,
end,
end.

unit ProcessingU;
interface
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls, ComClrls, ExtCtrs;
type
ThmProcessing = class(TForm)
Panel1: TPanel;
Label1: TLabel;
ProgressBar1: TProgressBar;
'Persen: TLabel
Label2: TLabel;
private
{ Private deciarations }
public
{ Public declarations }
end;
var
frmProcessing: TfrmProcessing;
implementation
{3R *.dfm}
end.

unit ShowTrainGraphU;
interface
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, ExtCtrls, TeeProcs, TeEngine, Chart, Series, StdCtrls, ComCirls;
type
TfrmShowTrainGraph = class(TForm)
TrainChart: TChart;
Panel1: TPanet;
Panel2: TPanel;
binExportBMP: TButton;
SaveDIgBMP: TSaveDialog;
ProgressFile: TProgressBar; &
procedure FormShow(Sender: TObject);
procedure btnExportBMPClick(Sender: TObject);
private
{ Private declarations }
procedure ProcessingFile;
public



{ Public declarations }
procedure Plot,
end;
var
frmShowTrainGraph: TfrmShowTrainGraph;
implementation
uses dmTrainSchedule, MainU;
{$R *.dfm}
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procedure TirmShowTrainGraph.FormShow(Sender: TObject);

begin
i
Piot;
end,
procedure TfrmShowTrainGraph.Plot;
var
iTrain,iStation,i : Integer;
tmpline: TLineSeries;
begin
with TrainChart do
begin
Title. Text.Clear;

Tiﬂe.TeXLAdd('nniumnmummmﬁum'hl') :
Title. Text Add{'fums '+ TRoot[Select_Root]);

if SeriesCount > 0 then
begin
i:=SeriesCount-1;
while i>=0 do
begin
Seriesli).Destroy,
i:=-1;
end;
end;
I
frmMain.GetTempPoint; //
Il
for iTrain := 0 fo Train_Count -1 do
begin
tmpline:=TLineSeries.Create(Self);
tmpline.LinePen.Width:=2;
AddSeries(tmpline);

Sen'es[iTrain].Tltle:=frmMain.GetTrainTypeName(Train,No[rTrain].tr_type)+'~umm“1 "+intToStr(iTrain+1);
Serfes(iTrain). SeriesColor :=Train_Color[Train_Nol[iTrain).tr_type];

i
for iStation :=0 to station_count-2 do
begin

HSeries{iTrain). AddXY(Train_PointfiTrain][iStation

ain]fiStation].x1V), Series(iTrain]. SeriesColor);

1. x1V,Train_Point{iTrain]{iStation].y1V,FloatToStr(Train_Point[i Tr

/1Series[Train). AddXY(T, rain_PointﬁTrain]ﬁStaﬁonj.xZV,Train_Point[lTrain]ﬁStaﬁon].y2V,FIoatToStr(Train_Point["uTr

ain][iStation].x2V), SeriesiTrain). SeriesColor);
il

{3 dunond

IlSeries[iTrain].AddXY(Temp_Point[iTrain][rStation].x1V,Temp_Point[lTrain]ﬁStalion].y1V,'[‘+IntToStr(iSlation+1)+‘]'

+Series[iTrain).SeriesColor);
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IlSeriesETrain].AddXY(Temp_PoinlﬁTrain]ﬁStation].x2V,Temp_PointﬁTrain}ﬁStaﬁon].y2V,‘[‘+fntToStr(iStation+2)+‘]‘
.Series|iTrain]. SeriesColor);

Series(iTrain] AddXY(Temp_Poin{fiTrain]fiStation].x1V, Temp_PointiiTrain][iStation}.y1V, T+In{ToStr(iStation+1)+7,
Train_Color{Train_No[iTrain}.tr_type});

SeriesﬁTrain].AddXY(Temp_PoinlﬁTrain]ﬁStaﬁon].x2V,Temp_PointﬁTrain]ﬁStation].y2V,'[‘+IntToSlr(iStation+2)+']‘,
Train_Color{Train_NofiTrain].tr_type]);

h‘Series{iTrain].AddXY(Temp_PointﬁTrain]ﬁStation].x1V,Temp_Point[iTrain][iStation].y1V,FIoatToStr(Temp_Pointﬁ
Train]fiStation).x1V), Series[iTrain].SeriesColor);

IISeriesﬁTrain].AddXY(Temp_PointﬁTrain]ﬁStation].x2V,Temp_PointﬁTrain}ﬁS!ation].y2V,FIoatToStr(Temp_Point[i
Train][iStation].x2V), Series{iTrain].SeriesColor);
end,
end;
fiSeries{0]. XLabel[0):= Series[0]. XLabel[0] + [ngar;
l!Series[O].XLabeI[Series[O].Counl-1]:=Series[0}.XLabel[Series[O].Count-1] + T + TTail[Select_Root] + 7;
end,
end;
procedure TfrmShowTrainGraph.btnExportBMPClick(Sender: TObject);
var
fname: String;
begin
with SaveDIgBMP do
begin
if Execute then
begin
fname:=FileName + '.bmp",
if FileExists{fname}) then
begin
if MessageDlg( eanmiufinfudoymdumiahi, mtConfirmation, [mbYes,mbNo),0)=mrYes then
DeleteFile{fname)
else
Exit;
end,
i
TrainChart. SaveToBitmapFile(fname);
ProcessingFile;
end;
end;
end;
procedure TrmShow TrainGraph.ProcessingFile;
var
I Integer;
begin
with ProgressFile do
begin
i=0;
while i < Max do
begin
Pasition:=i;
inc(i);
end;
Position:=0;
end;
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end;
end.

unit Stationl);
interface
uses
Windows, Messages, SysUlils, Variants, Classes, Graphics, Conirols, Forms,
Dialogs, StdCrls, Grids, DBGrids, DB, ADODB;
type
TfrmStation = class(TForm)
GroupBox1: TGroupBox;
GroupBox2: TGroupBox;
Label: TLabel;
cbxroot: TComboBox;
Label2: TLabel:
edtstation: TEdit;
binsave: TButton;
tbgStation: TDBGrid;
dsStation: TDataSource;
qStation: TADOQuery;
qStationstation_name: TWideStringField;
qStationTroot_name: TStringField;
qStationstation_id: TAutolncField;
Label3: TLabel;
edtrest: TEdit;
Labeld: TLabel,
Label5: TL.abel,
qStationrest_time: TWideStringField;
qStationroot_id: TintegerField;
procedure FormCreate(Sender: TObject);
procedure cbxrootClick{Sender: TObject);
procedure ¢StationCalcFieids(DataSet: TDataSet);
procedure tbgStationKeyDown({Sender: TObject; var Key: Word;
Shift: TShiftState);
procedure binsaveClick(Sender: TObject);
procedure tbgStationDbiClick{Sender: TObject);
procedure edistationKeyPress(Sender: TObject; var Key: Char);
procedure edirestKeyPress(Sender: TObject; var Key: Char);
private
{ Private declarations }
procedure RefreshStation;
pubtic
{ Public dectarations }
end;
var
frmStation; TirmStation;
stid : Integer;
const
sql_ins = insert into TBL_STATION{root_id,station_name,rest_time) values(%d,"%s","%s"),
sql_upd = 'update TBL_STATION set root_id=%d,station_name="%s" rest_time="%s" where station_id=%d ';
sql_del = 'delete from TBL_STATION where station_id=%d ',
i :
TRoot : array([1..3) of String = {"mma - hiawend’, oga - fuks','agn - wilng);
implementation
uses dmTrainSchedule;
{$R *.dfm}
procedure TfrmStalion.FormCreate(Sender: TObject);
begin
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dbAddNew:=True;
LoadRoot{chxroot. ltems);
end;
procedure TfrmStation.cbxrootClick(Sender: TObject);
begin
chxroot.Style.=csDropDownList;
end,
procedure TfrmStation.qStationCalcFields(DataSet: TDataSet);
begin
with DataSet do
begin
DataSe[ Troot_name':=TRoot[FieldByName(root_id').AsInteger];
end;
end;
procedure TfrmStation.RefreshStation;
begin
with qStation do
begin
Active:=False;
Active:=True;
Last;
end;
end;
procedure TfrmStation.togStationKeyDown({Sender: TObject; var Key: Word;
Shift: TShiftState);
var
xsql : String;
begin
case Key of
VK_DELETE :begin
if MessageDIg('Ramsaumnil cy/n)?, mtConfirmation,[mbYes,mbNo),0)=mrYes then
begin
stig:=qStation. FieldByName('station_id'). AsInteger;
xsql := Format{sql_de! [stid));
dmTrain.RunCmd({xsqf);
RefreshStation;
end;
end;
end;
end,
procedure TirmStation binsaveClick(Sender: TObject);
var
s ; String;
begin
if dbAddNew then
begin
s:=Format(sql_ins,[Integer(TObject(cbxroot.Items.Objectsfcbxroot temindex}),edtstation. Text,edtrest. Text]);
dmTrain.RunCmd(s);
end
else
begin ,
s:=Fonnal(sqI_upd,[lnteger(TObject(cbxroot.ltems.Objects[cbxroot.ltemindex])),edtsta!ion.Text,edtrest.Texl.stid});
dmTrain.RunCmd(s);
end,
dbAddNew.=True;
RefreshStation;
edtstation, Text=",
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edtstation. SetFocus;
end;
procedure TirmStation.tbgStationDbiClick(Sender: TObject);
begin

dbAddNew;=False;

stid:=qStation.FieldByName('station_id").Asinteger;
cbxroot.Itemlndex:=cbxrool.ltems.IndexOfOb;‘ect(TObject(qStalion.FieIdByName('root_id').AsInteger));

edtstation. Text:=qStation. FieldByName('station_name'). Text;

edtrest. Text:=gStation.FieldByName('rest_time'), Text;
end;
procedure TfrmStation.edtstationKeyPress({Sender: TObject; var Key: Char);
begin

if Key = #13 then

btnsave. SetFocus;

end,
procedure TfrmStation edtresteyPress(Sender: TObject; var Key: Char);
const

ch ='0123456789.",
begin

if (Pos(Key,ch)=0) and {Key >= chr(32)) then

Key:=#0;,

end;
end.

unit Welcomel,
interface
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, ExtCtls, jpeg;
type
Tfrmimage = class(TForm)
imgWelcome: Timage;
Timer1: TTimer;
procedure Timer1Timer{Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end,
var
frmimage: Tfrmimage;
implementation
{$R *.dfm}
procedure Tfrmimage. Timer 1 Timer(Sender: TObject);
begin
Self.Close;
Seif. ModalResult:=mrOK;
end;
end.
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Expansion of Lower Southern Railway Line - Linkage to Satun Province
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ABSTRACT : The expansica of railway lige linking Satun provmes in the Lower South of Thailand has many sopportive reasons.
Firstly, The Stafe Railway of Thailand includes this lickage as a part of its masier plan. Secoudly, Satua lacks of both zir and ra:l
transportation, to astst the province development finally, from the survey on the promineat province people, they all agree on the
need of railway bukape which have been discussed for many decades. This paper bas placed limited coaditicas for 20 expausion of
exist routes and service frequency with o new routes or sew trains. 3o there is 0o need for new scheduling. With thece conditions,
the feasible binkages will be Hatyas :tation with 2 ramd and 4 loca] mains, Padang Basar smation with 2 méemational express trains by
vsing the idle engioe car for the linkage, Trang or Kantang staticns with 2 express aod 2 rapid trains, However, of the demand for
train travel ix higher than the expansion of existing routes with 5o new trains, there should be a detailed study on the routes, trains
and the scheduling to carry thiz extra demand.

KEYWORDS: RAIL LINKAGE, 5CHEDULE, SATUN PROVINCE, ROUTE EXPANSION
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