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11- ---- Main.h --

#ifndef MainH
#define MainH
/-

#include <Classes.hpp>
#include <Controls.hpp>
#include <StdCtrls.hpp>
#include <Forms.hpp>
#include <ComCtrls.hpp>
#include <Dialogs.hpp>
#include <algorithm>
#include <iostream>
#include <functional>
#include <vector>

using namespace std;

/-
class TForm1 : public TForm

{

__published: // IDE-managed Components

TButton *Buttonl;
TMemo *Memol;

TProgressBar *ProgressBarl;

TEdit *Editl;
TEdit *Edit2;
TLabel *Labell;
TEdit *Edit3;
TEdit *Edit4;
TLabel *Label2;
TLabel *Label3;
TEdit *Edit5;

TProgressBar *ProgressBar?2;

TButton *Button?2;
TButton *Button3;
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TSaveDialog *SaveDialogl;

void __fastcall Button1Click(TObject *Sender);
void __fastcall Button2Click(TObject *Sender);
void __fastcall Button3Click(TObject *Sender);

private:  // User declarations
public: /[ User declarations

vector<float> AvgStep;
vector<float> AvgStep_con;
vector<float> Node_sent;
vector<float> Router_sent;

It compare;

int Node_sent_size;

int Router_sent_size;

double Total_Num_sent(int Node_size,int Router_size,int compare);
float Avg_Node_sent;

float Avg_Router_sent;

float Avg_Node_sent_before;
float Avg_Router_sent_before;
int  mode_model;

__fastcall TForm1(TComponent* Owner);
%
/-
extern PACKAGE TForml *Forml;
/-
#endif
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[~ Main.cpp

#include <vcl.h>
#include <time.h>
#include <fstream.h>
#pragma hdrstop

#include "Main.h"
#include "Control.h"

/-
#pragma package(smart_init)
#pragma resource "*.dfm"
TForml *Forml;

/-

__fastcall TForm1::TForm1(TComponent* Owner)
: TForm(Owner)

{

]

/-

void __fastcall TForm1::Button1Click(TObject *Sender)
{

time_t starttime, endtime;

Controller TEST;
TEST.InitializeSquare(5, Edit2->Text. Tolnt());

ofstream Out("d:\\data3\\test.txt", 10s::out);

double start, end, interval;

start = Edit]->Text.ToDouble();
end = Edit4->Text. ToDouble();
interval = Edit3->Text.ToDouble();

ProgressBarl->Min = 0;
ProgressBarl->Max = Edit2->Text. Tolnt();

ProgressBar2->Min = 0;
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ProgressBar2->Max = (end - start) / interval;
ProgressBar2->Position = 0;

for(double d = start; d < end; d += interval)
{
TEST.Lambda = d;
TEST.InitializeSquare(Edit5->Text. Tolnt(), Edit2->Text. Tolnt());

ProgressBarl->Position = 0;
starttime = time(NULL);

for(int 1 = 0; 1 < Edit2->Text. Tolnt(); i++)
{
TEST.OneSecond();

ProgressBarl->Position++;

endtime = time(NULL);

Int success, sumtime;
double averagetime;
TEST.Statistics(&sumtime, &success, &averagetime);

AnsiString str;

str = sumtime;

str=str+", " + success + ", "+ TEST.Lambda + ", " +averagetime + ", " +
Edit5->Text;

n.n

str=str + ", " + (endtime - starttime);
AvgStep.push_back(averagetime);
Memol->Lines->Add(str);

Out << str.c_str() << endl;

ProgressBar2->Position++;
TEST.Num_sent(Edit5->Text. Tolnt());
Node_sent.push_back(TEST.z);
Router_sent.push_back(TEST.x);
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double u=
(( Edit4->Text. ToDouble()-Edit]1->Text. ToDouble())/Edit3->Text. ToDouble())+1;
for(int i=1;1<u;i++)
AvgStep_con.push_back(AvgStep[1]/AvegStep[i-1]);
typedef vector<float>::iterator iterator;
iterator itl = max_element(AvgStep_con.begin() , AvgStep_con.end());
for(int 1=0;i<u-2;1++)
if(*it1==AvgStep_con[i])
{
compare=i;
break;
}
ProgressBarl->Position = 0;
ProgressBar2->Position = 0;
Node_sent_size=Node_sent.size();
Router_sent_size=Router_sent.size();
Total_Num_sent(Node_sent_size,Router_sent_size,compare);
AnsiString str2;
str2=AnsiString(" TR | éﬁ?ﬁﬁj HEGEF S EE") + Ave_Node_sent_before + " #f!
BT SR 0 +
Avg_Router_sent_before + "1k i Elﬁ’&ﬁj LR " + Avg_Node_sent + "
v i i F B T ES R SR +
Avg Router_sent +"  The Critical Lambda 1s:" +
(Editl->Text.ToDouble()+(Edit3->Text. ToDouble()*compare)) ;
Memol->Lines->Add(str2);

Out.close();

void __fastcall TForm1::Button2Click(TObject *Sender)

Memol->Clear();
AvgStep.clear();
AvgStep_con.clear();
Node_sent.clear();
Router_sent.clear();
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void __fastcall TForm1::Button3Click(TObject *Sender)
{
bool Success = SaveDialogl->Execute();
if(Success == false)
return;

AnsiString OutFile = SaveDialogl->FileName;

Memol->Lines->SaveToFile(OutFile);
]
/-
double TForm1::Total Num_sent(int Node_size,int Router_size,int compare)
{

int k=0;

int 1=0;

int a=0;

int b=0;

for(int i=compare;i<Node_size;i++)

k+=Node_sent[1];
Avg_Node_sent=k/(Node_size-compare);

for(int i=compare;i<Router_size;i++)
l+=Router_sent[1];
Avg Router_sent=l/(Router_size-compare);//Af e iz

for(int 1=0;1<compare;i++)
a+=Node_sent[1];
Avg_Node_sent_before=a/compare;
for(int 1=0;1<compare;i++)
b+=Router_sent[1];
Avg_Router_sent_before=b/compare;//H |

return Avg_Node_sent;

return Avg_Router_sent;

return Avg_Node_sent_before;
return Avg_Router_sent_before;

11- Control.h-------------
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#ifndef ControlH
#define ControlH
#define mode_deterministic O
#define mode_probabilistic 1

/-
#include <vector>
using namespace std;

/-
class Package
{
public: //?’ﬁl BB [T => public
double ID;
double To;
double From;
double StartTime;
double EndTime;
bool IfEnd;
public:
Package();
~Package();
Package operator=(const Package & _right);
Package operator+(const Package & _right);
%

/-
class Node
{
public: //?’ﬁl BB [T => public
bool CanGenerate;
double Lambda;
double Beta;
vector<Package> Wait;
vector<Package> Queue;
vector<Package> EndPackages;
double AlreadySent;
double index;
double borderindex;

17



Node *Next[8&];
public:

Node();

~Node();

void Recieve(Package _recieve, double _nowtime, double _sumtime);

void PushWait();

void Send(int _mode, double _nowtime, int _width, double _sumtime); //
mode_deterministic, mode_probabilistic

void Generate(int _mode, int _sumborder, int _nowtime, int _width, double _sumtime,
int *_table);

%
/-
class Controller
{
public: //?’ﬁl BB [T => public
int Length;
double Lambda;
double SumTime;
double Beta;
double SumBlock;

double SumBorder;
double NowTime;
Node *Nodes;
int *Table;
public:
Controller();
~Controller();
void OneSecond();
void ManySeconds(int _seconds);
void InitializeSquare(int _length, double _sumtime);
void Statistics(int *_sumtime, int *_success, double * _averagetime);
double Num_sent(int _length);
float z;
float x;
%
#endif
/-
/- Control.cpp

18



#include <vcl.h>
#include <stdlib.h>
#pragma hdrstop
#include "Control.h"
/-

Package::Package()
{
ID=-1;
To=-1;
IfEnd = false;
From = -1;
StartTime = -1;
EndTime = -1;
]
/-

Package::~Package()
{

}
11-

Package Package::operator=(const Package & _right)

{
ID = right.ID;
From = _right.From;
To = _right.To;
IfEnd = _right.IfEnd;
StartTime = _right.StartTime;
EndTime = _right.EndTime;
return _right;

]

Node::Node()

{
CanGenerate = true;
Beta =0.01;
AlreadySent = 0;
index = -1;

borderindex = -1;
for(int1=0; 1< 8; 1++)
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Next[i] = NULL;
]
/-
Node::~Node()
{

]
/-
void Node::Recieve(Package _recieve, double _nowtime, double _sumtime)

{

if(_recieve.To == index)

{
_recieve.EndTime = _nowtime + [;
EndPackages.push_back(_recieve);
return;

double ElapseTime = _sumtime - _nowtime;
1f(Queue.size() + Wait.size() > ElapseTime)
return;

Wait.push_back(_recieve);
}
/-
void Node::PushWait()
{

for(int 1 = 0; 1 < (int)Wait.size(); i++)
Queue.push_back(Wait[1]);
Wait.clear();
]
/-
void Node::Send(int _mode, double _nowtime, int _width, double _sumtime) //

mode_deterministic, mode_probabilistic

{

1f(Queue.size() == 0)
return;

1f(_mode == mode_deterministic)

{
Package SendingNext;

20



SendingNext = Queue[0];
Queue.erase(Queue.begin());
AlreadySent += 1;

double NextAlreadySent[8] = {-1, -1, -1, -1, -1, -1, -1, -1};

for(int1=0;1< §&; 1++)
if(Next[1] !'= NULL)
NextAlreadySent[1] = Next[1]->AlreadySent;

int MinIndex = 0;
bool flag = true;

while(flag == true)
{
flag = false;
if(Next[MinIndex] == NULL)
{
flag = true;
MinIndex++;

if(MinIndex >= 8)

{
Queue.nsert(Queue.begin(), SendingNext);
AlreadySent++;
return;

if(MinIndex >= 8)

{
Queue.nsert(Queue.begin(), SendingNext);

AlreadySent++;
return;

bool Up = false;

21



bool Down = false;
bool Right = false;
bool Left = false;

int ToX = (int)SendingNext.To % _width;
it ToY = (SendingNext.To - ToX) / _width;
int HereX = (int)index % _width;

int HereY = (index - ToX) / _width;

if(ToX > HereX)
Right = true;

else if(ToX < HereX)
Left = true;

if(ToY > HereY)
Down = true;

else if(ToY < HereY)
Up = true;

if(Down == true && Right == true)
{
if(Next[4] == NULL)
{
MinIndex = 2;
}
else if(Next[2] == NULL)
{
MinIndex = 4;
}
else if(NextAlreadySent[2] > NextAlreadySent[4] && NextAlreadySent[4] >=
0)

Minlndex = 4;
}

else

{
Minlndex = 2;
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}
else if(Down == true && Left == true)
{
if(Next[4] == NULL)
{
MinIndex = 6;
}
else if(Next[6] == NULL)
{
MinIndex = 4;
}
else if(NextAlreadySent[6] > NextAlreadySent[4] && NextAlreadySent[4] >=
0)

Minlndex = 4;
}

else

{
Minlndex = 6;

}
else 1f(Up == true && Left == true)
{
if(Next[0] == NULL)
{
MinIndex = 6;
}
else if(Next[6] == NULL)
{
MinIndex = 0;
}
else if(NextAlreadySent[6] > NextAlreadySent[0] && NextAlreadySent[0] >=
0)

Minlndex = 0;
}

else

{
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Minlndex = 6;

}
else 1f(Up == true && Right == true)
{
if(Next[0] == NULL)
{
MinIndex = 2;
}
else if(Next[2] == NULL)
{
MinIndex = 0;
}
else if(NextAlreadySent[2] > NextAlreadySent[0] && NextAlreadySent[0] >=
0)

Minlndex = 0;
}

else

{
Minlndex = 2;

}

else 1f(Up == true)
MinIndex = 0;

else if(Down == true)
MinIndex = 4;

else if(Left == true)
MinIndex = 6;

else if(Right == true)
MinIndex = 2;

Next[MinIndex]->Recieve(SendingNext, nowtime, _sumtime);

}

else 1f(_mode == mode_probabilistic)

{
Package SendingNext;

SendingNext = Queue[0];
Queue.erase(Queue.begin());
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AlreadySent += 1;

double NextAlreadySent[8] = {-1, -1, -1, -1, -1, -1, -1, -1};
for(int1=0;1< 8; 1++)
if(Next[i] = NULL)
NextAlreadySent[1] = Next[1]->AlreadySent;

int MaxIndex = 0;
for(int1=0;1< 8; 1++)
if(NextAlreadySent[i] > NextAlreadySent[MaxIndex])
MaxIndex =1;
for(int1=0;1< 8; 1++)
if(NextAlreadySent[i] == -1)
NextAlreadySent[1] = NextAlreadySent[MaxIndex] + 1000;
int MinIndex = 0;
for(int1=0;1< 8; 1++)
if(NextAlreadySent[1] < NextAlreadySent[MinIndex])
MinIndex =1,

Next[MinIndex]->Recieve(SendingNext, nowtime, _sumtime);
}
else
return;
}
/-
void Node::Generate(int _mode, int _sumborder, int _nowtime, int _width, double

_sumtime, int *_table)

{

if(CanGenerate == false)
return;

long IfGenerate = random(10000000);
if(IfGenerate > Lambda * 10000000)
return;

1f(_mode == mode_deterministic)

{
Package NewPackage;
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NewPackage.ID = 1;
NewPackage.From = index;
NewPackage.StartTime = _nowtime;
NewPackage.EndTime = -1;
NewPackage.IfEnd = false;

do
NewPackage.To = random(_sumborder);
while(NewPackage.To == borderindex);

AlreadySent += 1;

double NextAlreadySent[8] = {-1, -1, -1, -1, -1, -1, -1, -1};

for(int1=0;1< §&; 1++)
if(Next[1] !'= NULL)
NextAlreadySent[1] = Next[1]->AlreadySent;

int MinIndex = 0;
bool flag = true;

while(flag == true)
{
flag = false;
if(Next[MinIndex] == NULL)
{
flag = true;
MinIndex++;

if(Minlndex >= 8)

{
Queue.nsert(Queue.begin(), NewPackage);
AlreadySent++;
return;

}
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0)

if(MinIndex >= 8)

{
Queue.insert(Queue.begin(), NewPackage);
AlreadySent++;
return;

bool Up = false;
bool Down = false;
bool Right = false;
bool Left = false;

int ToX = _table[(int)NewPackage.To] % _width;

int ToY = (_table[(int)NewPackage.To] - ToX) / _width;
int HereX = (int)index % _width;

int HereY = (index - ToX) / _width;

if(ToX > HereX)
Right = true;
else if(ToX < HereX)
Left = true;

if(ToY > HereY)
Down = true;

else if(ToY < HereY)
Up = true;

if(Down == true && Right == true)
{
if(Next[4] == NULL)
MinIndex = 2;
else if(Next[2] == NULL)
MinIndex = 4;
else if(NextAlreadySent[2] > NextAlreadySent[4] && NextAlreadySent[4] >=

Minlndex = 4;
else
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MinIndex = 2;
}
else if(Down == true && Left == true)
{
if(Next[4] == NULL)
MinIndex = 6;
else if(Next[6] == NULL)
MinIndex = 4;
else if(NextAlreadySent[6] > NextAlreadySent[4] && NextAlreadySent[4] >=
0)
MinIndex = 4;
else
MinIndex = 6;
}
else 1f(Up == true && Left == true)
{
if(Next[0] == NULL)
MinIndex = 6;
else if(Next[6] == NULL)
MinIndex = 0;
else if(NextAlreadySent[6] > NextAlreadySent[0] && NextAlreadySent[0] >=
0)
MinIndex = 0;
else
MinIndex = 6;
}
else 1f(Up == true && Right == true)
{
if(Next[0] == NULL)
MinIndex = 2;
else if(Next[2] == NULL)
MinIndex = 0;
else if(NextAlreadySent[2] > NextAlreadySent[0] && NextAlreadySent[0] >=
0)
MinIndex = 0;
else
MinIndex = 2;
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else 1f(Up == true)

MinIndex = 0;
else if(Down == true)
MinIndex = 4;

else if(Left == true)
MinIndex = 6;

else if(Right == true)
MinIndex = 2;

Next[MinIndex]->Recieve(NewPackage, nowtime, _sumtime);

}

else
return;
}
/-
Controller::Controller()

{

Beta =0.01;

Lambda =0.1;

Length = 5;

Nodes = new Node[1];
Table = new mnt[1];

}

/-
Controller::~Controller()
{
delete[] Table;
delete[] Nodes;
]
/-
void Controller::OneSecond()
{

for(int 1 = 0; 1 < SumBlock; 1++)

{

Nodes[1].Send(mode_deterministic, NowTime, Length, SumTime);
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Nodes|[1].Generate(mode_deterministic, SumBorder, NowTime, Length, SumTime,
Table);
Nodes|[1].PushWait();

NowTime++;
]
/-
void Controller::ManySeconds(int _seconds)
{
for(int 1 = 0; 1 < _seconds; 1++)
OneSecond();

]
/-
void Controller::InitializeSquare(int _length, double _sumtime)

{

=%

delete[] Nodes;

delete[] Table;

SumTime = _sumtime;

Length = _length;

SumBlock = _length * _length;

Nodes = new Node[_length * _length];
NowTime = 0;

if(Length % 2 == 1)

SumBorder = ((Length * Length) / 2) + 1;
else

SumBorder = ((Length * Length) / 2);

Table = new 1nt[SumBorder];

=+
Nodes[0].Next[2] = &Nodes[1];
Nodes[0].Next[4] = &Nodes[Length];
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="
Nodes[(Length-1)*Length].Next[0] = &Nodes[(Length-2)*Length];
Nodes[(Length-1)*Length].Next[2] = &Nodes[(Length-1)*Length + 1];

//f e
Nodes[Length-1].Next[4] = &Nodes[2*Length - 1];
Nodes[Length-1].Next[6] = &Nodes[Length - 2];

//f [
Nodes[Length*Length - 1].Next[6] = &Nodes[Length*Length - 2];
Nodes[Length*Length - 1].Next[0] = &Nodes[Length*Length - 1 - Length];

1+

for(int1=1;1< Length - 1; 1++)

{
Nodes[1].Next[2] = &Nodes|[1 + 1];
Nodes[1].Next[4] = &Nodes[1 + Length];
Nodes[1].Next[6] = &Nodes[i - 1];

I
for(int 1 = Length * (Length - 1) + 1; 1 < Length * Length - 1; 1++)
{

Nodes[1].Next[6] = &Nodes[i - 1];

Nodes[1].Next[0] = &Nodes|1 - Length];

Nodes[1].Next[2] = &Nodes|[1 + 1];

=
for(int 1 = Length; 1 < Length * (Length - 1); 1 += Length)
{
Nodes[i].Next[0] = &Nodes[1 - Length];
Nodes[1].Next[2] = &Nodes|[1 + 1];
Nodes[1].Next[4] = &Nodes[1 + Length];

//fl
for(int1 =2 * Length - 1; 1 < Length * Length - 1; 1 += Length)
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Nodes[1].Next[4] = &Nodes[1 + Length];
Nodes[1].Next[6] = &Nodes[i - 1];
Nodes[1].Next[0] = &Nodes|1 - Length];

]
/1T
for(int1=1;1< Length - 1; 1++)
{
for(int j=1; j< Length - 1; j++)
{
int index =1 * Length + J;
Nodes[index].Next[0] = &Nodes[index - Length];
Nodes[index].Next[2] = &Nodes[index + 1];
Nodes[index].Next[4] = &Nodes[index + Length];
Nodes[index].Next[6] = &Nodes[index - 1];
]
]
int count = 0;

for(int1=1;1< Length;1+=2)

{
for(int k = 0; k < Length; k +=2)
{
Nodes[i+k*Length].CanGenerate = false;
Nodes[1+k*Length].borderindex = count;
Table[count] =1 + k * Length;
count++;
}
}
for(int j=0; j < Length; j+=2)
{
for(inty = 1; y < Length; y +=2)
{

Nodes[j+y*Length].CanGenerate = false;
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Nodes|[j+y*Length].borderindex = count;
Table[count] = j + v * Length;

count++;
}
}
/1Al
for(int 1 = 0; 1 < SumBlock; 1++)
{
Nodes[i].index = 1;
Nodes|[1].Beta = Beta;
Nodes[1].Lambda = Lambda;
Nodes|[1].AlreadySent = 0;
}
]
/-

void Controller::Statistics(int *_sumtime, int *_success, double *_averagetime)
{
*_sumtime = NowTime;
*_success = 0;
for(int 1 = 0; 1 < SumBlock; i++)
* success += Nodes[1].EndPackages.size();

double SumTime = 0;
for(int 1 = 0; 1 < SumBlock; i++)
for(int j = 0; j < (int)Nodes[1].EndPackages.size(); j++)
SumTime += (Nodes[1].EndPackages[j].EndTime -
Nodes|[1].EndPackages[j].StartTime);

if(*_success !=0)
* averagetime = SumTime / *_success;
else
* averagetime = -1;
]
/-
double Controller::Num_sent(int _length)
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int m=0;
int n=0;
int count1=0;
int count2=0);
Length=_length;
SumBlock=_length* length;
for(int i=0;i<SumBlock;i++)
{
1f(Nodes[1].CanGenerate==true)
{
countl++;
m+=Nodes[1].AlreadySent;
}

else

{
count2++;
n+=Nodes[1].AlreadySent;

}
z=m/countl;
x=n/count2;
return z;
return x;

}

/-

#pragma package(smart_init)
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