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�������������	� ��!"�!����������������������������������������������������������������������������������� �

#��
���$�������%�����$����%��� ��������������������������������������������������������������� #

#������&�����'� �������������������������������������������������������������������������������������������� #

#������������� ���������������������������������������������������������������������������������������������� #

(��������)
�������������������������������������������������������������������������������������������������������� *

(����+��,�-�.���$������!�/����..!���������������������������������������������������������������� *

(����	! ��!�'�!�� ������������������������������������������������������������������������������������������� 0

(�#���'"��� �������������������������������������������������������������������������������������������������� 1

(�#����
 !�/��'"����!��� ���������������������������������������������������������������� 1

(�#����%���2 ! ��.��'"��� ���������������������������������������������������������������� 3

*��������$����
4���������������������������������������������������������������������������������������������� ��

5���
�
������6�������������������������������������������������������������������������������������������������� �5

%""��-!7�%8���������������������%�����$����%����������������������������������� �0

%""��-!7�%�����������!"���.���������� ������������������������������������������������������� �0

%""��-!7�%�����������!"���.��,�����..!��$�������� ��������������������������������������� ��

%""��-!7�98��::���	�����%""�!���!��;���..!�;�'"����������������������������������������� (�

%""��-!7��8��::���	�����%""�!���!��;���..!�;44! � ������������������������������������������ (*

%""��-!7�	8���%�����+�	�4��$ ���������������������������������������������������������������������� (1

	������"���������.����..!��+�-��!�/������������������������������������������������������������ (1

	�����<��<!�&��.����..!��+�-��!�/ �������������������������������������������������������������� (1

	������+��,����!����	� ��!"�!����.����..!��������������������������������������� (1

	����������!���=����,� �!�>������  � ������������������������������������ (1

	������������! �!����+�� '�� ������������������������������������������������� (3

	�������������"��������2"� ��.����..!��+�-�� ������������������������������ *?

	����������!  ��������  ������������������������������������������������������� *?

	��������+��@�<A+�-'����-���!  ��������  �=++��>�������� *�
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	�����#������������!��������  ����������������������������������������������� *�

	�#�������������..!��+�-�� ��������������������������������������������������������������������������� *�

	�#�������.A�!�!���!�2 ������������������������������������������������������������������������ *�

	�#����4��/A���/��	�"��-���� ������������������������������������������������������� *�

	�#�#�������-A��-������.A�!�!���!�2������������������������������������������������� *�

�������������������������������������������������������������������������������������������������������������������� *#
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@G����A�

��������� ������	 
��	� ����
�� ����

NODES ������ �� 	�
�� �	 
�� 
������� >1 � �	
����

PER_TCP �����	
��� �� ��� 
������ [0,1] � ����

SPD �������
 �������� 
���� >=10^(-15) � ����

M_SMTP ���	 	����� �� ���� ������	� >=0 � �	
����

MNS_SMTP ���	 	����� �� ��	�� ��� ���� ������	 (0,NODES) � �	
����

MIAT_SMTP ���� ����������	�
 ���� �
� ���� �����
�� (0,STOP_TIME-START_TIME) � ���


MNB_SMTP ���� ������ 
� ����� �
� ���� �����
�� >0 � �������

VAR_MNB_SMTP �������� �
� MNB_SMTP >0 � ���


MPS_SMTP ���� ������ ���� �
� ���� �����
�� >0 � �������

MBS_SMTP ���� ����� ���� �
� ���� �����
�� (0,MNB_SMTP/MR_SMTP) � ���


MIT_SMTP ���� ��
� ���� �
� ���� �����
�� (0,MNB_SMTP/MR_SMTP) �  �� ���


MR_SMTP ���� ���� �
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M_SMTP = M_X11 = M_FTP = M_WWW = M_TELNET =10
MIAT_SMTP = 400
MNB_SMTP = 1000
VAR_MNB_SMTP = 1.0
MR_SMTP = 100
MIAT_X11 = MIAT_FTP = MIAT_WWW = MIAT_TELNET = 150
MDT_X11 = MDT_FTP = MDT_WWW = MDT_TELNET = 10
VAR_TELNET = 1.0

B����

 /(�
 �
��
�
	��
 ��

 	���
�
 ��
 ���
���
�
 �
����	�
 ����	�
 ��

 ���������	
 �����	�

�������	�
��
��

���������	
���

�	
�������
�����
��	�

��

�	�
�(�������
���

��
�#!$
��

-DD�
��
 �����
 ��
 ��
��
�
 ���	
 ��

 ���
��?
 �	�
�(�������
 ���
��
 ��

 	���
�
 ��
 ���
���
�

�
����	�
���
�#!$
��
�����	�
����
��
!�

	���
�
��
���
���
�
�
����	�
�
�
	��
�	
��


�
�	
 �������	
 ���
�
 ��

 �
�	
 �	�
�(�������
 ���
�
 ��

 �
�	
 	���
�
 ��
 �
����	�
 ��
 ��


����������	�
�	�
��

���������	
���
�

���������� 
��� �
���� 
����� ��� ��� ��
� ���

� ��� ��� ��� ��� ���

� ��� �	� ��	 ��� ���

� ��� ��� ��� ��� ���

� 	�� ��� �	� ��� 	��

� ���� ���� ���� ��� ����

� ���� ���� ���� ��� ����

� ���	 ���� ���	 ��� ����

� ���� ���� ���� ��� ����

	 �		� ���	 ���	 ��	 ����

�� ���	 ��	� ���� 	�� ���	

�� ���� ���� ���� 	�	 ����

�� ���	 ��	� ��		 ���� ��	�

�� ���� �	�� �	�	 ���� �	��

�� ���� ��	� ��	� ���� ����

�� ���� ���� ���� ���� ��	�

�� ���� ��	� ���� ���	 ����

�� ���� ��	� �	�	 ���� ����

������ �� ��������

B����

/(�7
%���
�
��
���
���
�
�
����	�
���

���
����������	
����	�
��

���������	�



��

"

��	
����

��

�������
���
���������	�
��


,�
��
�
	���
�
��
���
���
�
�
����	�
���

�	
����������	
��
�������7

( ) ( )
( ) ( )!��
6������	
#
�	


!��

���	�
�1����#
�	


!��

���������	�
����	�
��%���
�
#
�	


���
���
�%���
�


+
•=

��������	���
�����
���������

��������
�����

�

���

�

���

��

����

��

� � � � � 	 
 � � �� �� �� �� �� �� �	 �


���������� 
��� �
����

�
�
�
�
�
�
��
�	


�
�
	�

�


�
�
�


�
�
� ����� ���

��	��


���

�



����

���

B����

/(*7
3��������	
��
�����	
�
�
�	
�������	
���
�
�	�
��

�
.���
�
E���
	F

�
�	
�������	
���
�
����

���������	
���

��
�����	��

��	�������������	����������������	���������

���

���

���

���

���

���

���

� � � � � � � � � �� �� �� �� �� �� �� ��

���������� 
��� �
����

�
�
�
�
��
��
��
	
��

�
�
�



�

�

��
�
�
�
�
�
�

����� ���	

	�
���

���


��

��	�

���

����� ���	 
�� 
�	�

B����

/(+7
3��������	
��
�����	
�
�
�	
�	�
�(�������
���
�
�	�
��

�
.���
�
E���
	F

�
�	
�	�
�(�������
���
��
����

���������	
���

��
�����	��



��

B����

/(*
�
��
�
	��
��

���	�

�	
��

�
�	
�������	
���
�
��

���
����������	
��
	
��


���������	
 ���

 ��
 �	��
��
��
 1������	�
 ��
 ��

 ���
	
 �����
�
���
 ��

 �
.���
�
 �
�	

�������	
 ���

 ���
 ���
 ����������	�
 ��
 �D�
��
 B���
 B����

 /(*�
�

 ��	
 ��	����

 ����
 ��


�
�	
�������	
���
�
��
���
����������	
��

��������
�
���
�
��
�
���
�
/
�����
��
���������	

���
�
�����
����
���	��
��
�DDD
�
����	�
��
�

���
���
�
�����,����
���
!�

�	�
�
���	�

�
����
 ��������

 �	
 B����

 /(*
 ��
 ��
 ���

 ��

�
�	
 �������	
 ���
�
 ��
 �#!$
 �	�
!
�	
�

�
�	�
��������
�

�
	
���
�
����
��
���������	
���
�
!�

�
���	
��
��
���

�����
�����	�
��

$����
�
��
 ���
���	�
 ��

 �
�	
 �������	
 ���

 ��
 �#!$
 ��

 MNB_SMTP�

VAR_MNB_SMTP�
MR_SMTP�
1�
 ������
��
���	�
MNB_SMTP
�	�
VAR_MNB_SMTP�
 ��


	���
�
��
���
�
 ��
�

���	�����
�
�	
 ��

�#!$
�
����	
��
 ��
	����
��
%
,��
 ��

�������	

���

��
���	�
��
������	�
��

	���
�
��
���
�
��
MR_SMTP�
���
��

VAR_MNB_SMTP
��

�
 �
��
 �������	�
 �����
�
�
 ���
 ��

 �������	
 ���

 ��
 ��

 �#!$
 �
����	��
 ��	�


VAR_MNB_SMTP�
��
�
���
�
	
����	�
��

�
�����
�	
B����

/(*�
��
�
��
�����
������
�

��
MNB_SMTP�
��

�
�	
�������	
���

��
�#!$
�
����	�
��
��������
�
�
��

�����
�������

���

 ��
����
��������

 ���
!
�	
�
�
����	�?
�
�	
�������	
 ���
�
>��
�
��
�	

����
 ���


���

��
��

�����	�
�
��
��

�����	�

��
����

������
�
��
��

�
�	�

�	
B����

/(+�
�����
�
��
�
	��
 ��

���	�
�
 �	
 ��

�
�	
 �	�
�(�������
 ���
��
�

��	
�



��

 �������	�

 ��
 ��

 	���
�
 ��
 ���
���
�
 �
����	��
 !�

 �
�	
 �	�
�(�������
 ���

 ���

�#!$
 ��������
�
 ���
�
 �*
 �����
 ��
 ���������	
 ���
�
 ��
�
��
 ��

 ���
�
 ����������	�

��������

���
�
/
�����
��
���������	
���
�
B���
B����

/(��
�

��	
�


����
����
��
��
�

����
���	�
��
��

���

	���
�
��
���
���
�
�
����	��
�����,����
��
�DDD�

B����

/(-
 �
��
�
	��
 ��

���	�
�
 �	
 ��

�
�	
	���
�
��
 �
����	�
 ���
 ��

 ����������	��

"

��	
�


��

���

����
�
	�

�
��

	
�#!$
�	�
��

���
�
����������	�
��
�	
��

�
�	

�	�
�(�������
 ���
��
1��
��
 ��

����������	�

,�
��
�#!$
���

�
�	
	���
�
��
 �
����	�

B����

/(-7
3��������	
��
�����	
�
�
�	
	���
�
��
�
����	�
�	�
��

�
.���
�

E���
	F
�
�	
	���
�
��
�
����	��
����

���������	
���

��
�����	��

��	������������������������������	���������

�

���

�

���

�

���

��

����

��

����

� � � 	 � 
 � � � �� �� �� �� �	 �� �
 ��

���������� 
��� �
����

�
�
�
�
�
�
�
�
�
	


�
�
�




�

�

 ����� ���� �	
��� 
�

�����
��

������

���

���

����

���



��

�
��

	
�D
�	�
��
���
�
/
�����
��
���������	
 ���
�
!���
�#!$
 ��
 ���������	�
���
�
�*

�����
 ��
 ���������	
 ���

 ����	�
 ��
�
��
 ��

 ���
��
 ��

 ���������	�
 ���
�
 /
 �����
 ��

���������	
���
�

"

 ��	
 ��	����

 ����
 ��
 ��
 	��
 ���

 ��
 ��	
 ��

 �������
 �
	
�����
 ���
 �
�
�
 ���	
 �DDD

�
����	�
 ���
 
���
 ����������	�
 >��
�
��
 ��
 ��
�

 ��
 �����
�
 
����
 ���
��	�
�
 ��
	
 ���


�
����
�
�	������
��
��

�
�����
����
�

��	

�	
���
�
��
��	�
���
��

��	����
	���
�
��

�
����	�

���
����������	
������
�

��	�



��

2���
�
������3

!�

�����
���	�
����
��	
�

��	

���
������
�
	�
��
����
�������
�
	
�����
��
��
����
�
	�

��

 �����,������	�
 �	
 ���B�$�
 ������
�
 ��
 ;�
 G�
 ����
 >

 ������
 �����
 ��


����������	��
 �����
,���
 ��
 ��

 ���

 ���������
 ��
 ���B�$�
 �	�
 ������
�
 ���


�����,������	
�
��	�.�
�
�	
���
$�6
����
������	�
��* 
>��
�
��
�	

��	
����
����
�
	�

�
�
��
�
�
��(�������
�������
�
	
������
�����
��
���

��������

�	�
��
,���
�

1	���
�
�
	
������
���	�
��
��
��
��
�	����

��

�
������
��
����
���

�������
�
	
���
�
��

��

 �������
 �
	
������
 !���
 ��	
 �

 �
�����
�
 ����
 ������	�
 ����
�
 ��������
 �	
 ���


����������
��	��
�	
��

���������
!���
����
����
���

�
���	�

��
�������	�
��

�
	
���
�

�������
�	�
��

�
��
��������



��

%""��,!4�%����������������������%�����$����%���

!��
 ���

 ��
 ��

 �������
 �
	
�����
 ��
 �����
�
 �	��
 ���
 ���
�7
 ���������
	
���������
 �	�

�����
	
����������
���������
	
���������
�	����
�
��

���
���

���
��)����	�
��

�����
�
��

��
��

�������
�
	
������
�����
	
���������
��
��

�������
�
	
�����
���
���

%""��,!4�%�����������!"���-���������� 

5"����-��.������������6

#############################################################################
# This file contains directions for the necessary adjustments for using the #
# traffic generator. The traffic generator is available as tcl code in  #
# "trafgenerator.tcl" file.         #
#############################################################################

### 1 ###
# At first, if you want to define your own simulator set up options, then
# you must change the tcl code in "SETTING UP THE SIMULATION" part of
# this file.

### 2 ###
# Next, necessary tcl code for defining the topology must also be added to the
# end of this file.

### 3 ###
# Before using trafgenerator.tcl, this file (paramforgenerator.tcl) must be set
# up according to the explanations for each parameter, and merged to the
# beginning of trafgenerator.tcl.
# Some of the parameters must be defined, otherwise the generator will give
# error. However, the rest have default values. The ones without a default value
# are marked with "NEEDS VALUE". A brief info about the units of the parameters
# is also added. For more detailed information about the parameters, look at
# "project.ps" file.

### 4 ###
# After setting up the parameters, you can run the generator in the ns
# environment.

################# SETTING UP THE SIMULATION ################
set ns [new Simulator]

set nf [open /space/tmp/out.nam w]
$ns namtrace-all $nf
$ns expand-port-field-bits 23

proc finish {} {
        global ns nf
        $ns flush-trace
        close $nf
        exec nam /space/tmp/out.nam &
        exit 0
   }

# NEEDS VALUE # integer
# Number of nodes in the topology. You must number your nodes from 1 to $NODES.
set NODES 32

# NEEDS VALUE # real
# percetage of TCP traffic.
set PER_TCP 0.8

# NEEDS VALUE # real
# smallest possible delay (smallest possible value is 0.000000000000001=10^-15)
set SPD 0.1
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############## SMTP PARAMETERS ###############
# NEEDS VALUE # integer
# mean # of SMTP sessions
set M_SMTP 10

# NEEDS VALUE # integer
# Mean # of sinks per each SMTP session
set MNS_SMTP 5

# NEEDS VALUE # real
# Mean Inter-Arrival Time for SMTP (must be in seconds)
set MIAT_SMTP 400

# NEEDS VALUE # real
# Mean Number of Bytes for each SMTP session
set MNB_SMTP 1000

# NEEDS VALUE # real
# Variance for the Mean Number of Bytes for each SMTP session
set VAR_MNB_SMTP 100.0

# NEEDS VALUE # integer
# Mean Packet Size for SMTP (must be in bytes)
set MPS_SMTP 500

# NEEDS VALUE # real
# Mean Burst Size for SMTP (must be in seconds)
set MBS_SMTP 0.05

# Mean Idle Time for SMTP (must be in seconds or with ns' units)
set MIT_SMTP 10ms

# NEEDS VALUE # real
# Mean Rate of SMTP sessions (don't use ns' units like k, b, B, MB)
set MR_SMTP 100

############## X11 PARAMETERS ###############
# NEEDS VALUE # integer
# mean # of X11 sessions
set M_X11 10

# NEEDS VALUE # real
# Mean Inter-Arrival Time for X11 (must be in seconds)
set MIAT_X11 150

# NEEDS VALUE # real
# Mean Time for duration of each X11 connection (must be in seconds)
set MDT_X11 10

# NEEDS VALUE # real
# Mean Rate of X11 sessions (must be in Kbits)
set MR_X11 0.1

# NEEDS VALUE # integer
# Mean Packet Size for X11 sessions (must be in bytes)
set MPS_X11 500

# Hurst paremeter for X11 sessions (must be in (0,1))
set H_X11 0.92

############## FTP PARAMETERS ###############
# NEEDS VALUE # integer
# mean # of ftp sessions
set M_FTP 10

# NEEDS VALUE # real
# Mean Inter-Arrival Time for ftp (must be in seconds)
set MIAT_FTP 150

# NEEDS VALUE # real
# Mean Time for duration of each ftp connection (must be in seconds)
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set MDT_FTP 10

# NEEDS VALUE # integer
# Mean Packet Size for FTP (must be in bytes)
set MPS_FTP 500

# NEEDS VALUE # real
# Mean Burst Size for FTP (must be in seconds)
set MBS_FTP 0.05

# Mean Idle Time for FTP (must be in seconds or with ns' units)
set MIT_FTP 10ms

# NEEDS VALUE # real
# Mean Rate of FTP sessions (must be in bytes)
set MR_FTP 100

############## WWW PARAMETERS ###############
# NEEDS VALUE # integer
# mean # of WWW sessions
set M_WWW 10

# NEEDS VALUE # real
# Mean Inter-Arrival Time for WWW (must be in seconds)
set MIAT_WWW 150

# NEEDS VALUE # real
# Mean Time for duration of each WWW connection (must be in seconds)
set MDT_WWW 10

# NEEDS VALUE # real
# Mean Rate of WWW sessions (must be in Kbits)
set MR_WWW 0.1

# NEEDS VALUE # integer
# Mean Packet Size for WWW sessions (must be in bytes)
set MPS_WWW 500

# Hurst paremeter for WWW sessions (must be in (0,1))
set H_WWW 0.92

############## TELNET PARAMETERS ###############
# NEEDS VALUE # integer
# mean # of Telnet sessions
set M_TELNET 10

# NEEDS VALUE # real
# Mean Inter-Arrival Time for Telnet (must be in seconds)
set MIAT_TELNET 150

# NEEDS VALUE # real
# Mean Time for duration of each Telnet connection (must be in seconds)
set MDT_TELNET 10

# NEEDS VALUE # real
# Variance for duration of each Telnet connection (must be in seconds)
set VAR_TELNET 2.5

# Mean Packet Size for Telnet (must be in Bytes)
set MPS_TELNET 500

# Mean Burst Size for Telnet(must be in seconds)
set MBS_TELNET 0.05

# Mean Idle Time for Telnet (must be in seconds or with ns' units)
set MIT_TELNET 10ms

# Mean Rate of TELNET sessions (must be in Bytes)
set MR_TELNET 100

# NEEDS VALUE # real
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# starting time of the simulation
set START_TIME 0.0

# NEEDS VALUE # real
# ending time of the simulation
set STOP_TIME 10800.0
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#############################################################################
# This file contains tcl code of a traffic generator which randomizes the   #
# source, destination, and on-off times of the sessions according to the    #
# given parameters. Directions for setting up the parameters are available  #
# in paramforgenerator.tcl file.         #
#############################################################################

####################### TRAFFIC GENERATOR ###################
# percetage of UDP
set PER_UDP [expr 1 - $PER_TCP]

# RV for constructing Gaussian distribution...
set rvuGauss [new RandomVariable/Uniform]
$rvuGauss set min_ 0
$rvuGauss set max_ 1

# returns a value with a Gaussian distribution of "mean" and "variance"
proc Gaussian { mean variance } {

global rvuGauss
set p1 [$rvuGauss value]
set p2 [$rvuGauss value]
set gau [expr $mean + $variance * sqrt(-2.0*log($p1)) * cos($p2*2.0*3.1415927)]
return $gau

}

# RV for creating the next recurrences of each session
set rvuSession [new RandomVariable/Uniform]
$rvuSession set min_ 0
$rvuSession set max_ 1

# RV for TCP/UDP selection
set rvuTCPUDP [new RandomVariable/Uniform]
$rvuTCPUDP set min_ 0
$rvuTCPUDP set max_ 1

# RV for generating sources
set rvuSource [new RandomVariable/Uniform]
$rvuSource set min_ 1
$rvuSource set max_ $NODES

# RV for generating sinks
set rvuSink [new RandomVariable/Uniform]
$rvuSink set min_ 1
$rvuSink set max_ $NODES

######################################################################
# Generating SMTP traffic...
puts "Generating SMTP traffic..."

set SMTPCOUNTER 0
set SINKCOUNTER 0

# RV for generating MIAT for SMTP sessions (Poisson SMTP arrivals)
set rveMIATSMTP [new RandomVariable/Exponential]
$rveMIATSMTP set avg_ $MIAT_SMTP

# RV for generating Number of Sinks of SMTP sessions
set rveSINKSMTP [new RandomVariable/Exponential]
$rveSINKSMTP set avg_ $MNS_SMTP

set TotalSMTPTCP 0
set TotalSMTPUDP 0
set TotalSMTPTCPAgent 0
set TotalSMTPUDPAgent 0
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set CurrSMTPTCP(0) 0
set CurrSMTPUDP(0) 0
set CurrSMTPTCPAgent(0) 0
set CurrSMTPUDPAgent(0) 0

set SMTPList [new Application/Traffic/LList]
set SinksList [new Application/Traffic/LList]
set SMTPFreeTCPList [new Application/Traffic/LList]
set SMTPFreeUDPList [new Application/Traffic/LList]
set SMTPFreeTCPAgentList [new Application/Traffic/LList]
set SMTPFreeUDPAgentList [new Application/Traffic/LList]

set SMTPsrc(0) [new Agent/TCP]
set SMTPsink(0) [new Agent/TCPSink]

set SMTPTCPsrc(0) [new Agent/TCP]
set SMTPTCPsink(0) [new Agent/TCPSink]
set SMTPUDPsrc(0) [new Agent/UDP]
set SMTPUDPsink(0) [new Agent/UDP]
set SMTPTCPAgent(0) [new Application/FTP]
set SMTPUDPAgent(0) [new Application/Traffic/Pareto]

## Finds an idle agent, an idle source, and an idle sink or creates new ones
## For TCP session that is going to be generated
proc SMTPProc1TCP { SINKCOUNTER } {
 global CurrSMTPTCP SMTPFreeTCPList TotalSMTPTCP SMTPsrc SMTPsink SMTPTCPsrc SMTPTCPsink
 global CurrSMTPTCPAgent SMTPFreeTCPAgentList TotalSMTPTCPAgent SMTPTCPAgent
 global MPS_SMTP MBS_SMTP MR_SMTP

 set CurrSMTPTCPAgent($SINKCOUNTER) [$SMTPFreeTCPAgentList NoOfFirst]
 $SMTPFreeTCPAgentList DeleteFirst
 if {$CurrSMTPTCPAgent($SINKCOUNTER) == 0} {
  incr TotalSMTPTCPAgent
  set CurrSMTPTCPAgent($SINKCOUNTER) $TotalSMTPTCPAgent
  set SMTPTCPAgent($CurrSMTPTCPAgent($SINKCOUNTER)) [new Application/FTP]
 }

 set CurrSMTPTCP($SINKCOUNTER) [$SMTPFreeTCPList NoOfFirst]
 $SMTPFreeTCPList DeleteFirst
 if {$CurrSMTPTCP($SINKCOUNTER) == 0} {
  incr TotalSMTPTCP
  set CurrSMTPTCP($SINKCOUNTER) $TotalSMTPTCP
  set SMTPTCPsrc($CurrSMTPTCP($SINKCOUNTER)) [new Agent/TCP]
  set SMTPTCPsink($CurrSMTPTCP($SINKCOUNTER)) [new Agent/TCPSink]
 }
 set SMTPsrc($SINKCOUNTER) $SMTPTCPsrc($CurrSMTPTCP($SINKCOUNTER))
 set SMTPsink($SINKCOUNTER) $SMTPTCPsink($CurrSMTPTCP($SINKCOUNTER))

 $SMTPsrc($SINKCOUNTER) set packetSize_ $MPS_SMTP
 $SMTPsrc($SINKCOUNTER) set maxburst_ [expr round($MBS_SMTP*$MR_SMTP/$MPS_SMTP)]
 ## Mean idle time is ignored for TCP Telnet sessions...
}

## Finds an idle agent, an idle source, and an idle sink or creates new ones
## For UDP session that is going to be generated
proc SMTPProc1UDP {SINKCOUNTER} {
 global CurrSMTPUDP SMTPFreeUDPList TotalSMTPUDP SMTPUDPsrc SMTPUDPsink SMTPsrc SMTPsink
 global CurrSMTPUDPAgent SMTPFreeUDPAgentList TotalSMTPUDPAgent SMTPUDPAgent
 global MPS_SMTP MBS_SMTP MIT_SMTP MR_SMTP

 set CurrSMTPUDPAgent($SINKCOUNTER) [$SMTPFreeUDPAgentList NoOfFirst]
 $SMTPFreeUDPAgentList DeleteFirst
 if {$CurrSMTPUDPAgent($SINKCOUNTER) == 0} {
  incr TotalSMTPUDPAgent
  set CurrSMTPUDPAgent($SINKCOUNTER) $TotalSMTPUDPAgent
  set SMTPUDPAgent($CurrSMTPUDPAgent($SINKCOUNTER)) [new Application/Traffic/Pareto]
  $SMTPUDPAgent($CurrSMTPUDPAgent($SINKCOUNTER)) set packet_size_ $MPS_SMTP
  $SMTPUDPAgent($CurrSMTPUDPAgent($SINKCOUNTER)) set burst_size_ $MBS_SMTP
  $SMTPUDPAgent($CurrSMTPUDPAgent($SINKCOUNTER)) set idle_time_ $MIT_SMTP
  $SMTPUDPAgent($CurrSMTPUDPAgent($SINKCOUNTER)) set rate_ $MR_SMTP
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  $SMTPUDPAgent($CurrSMTPUDPAgent($SINKCOUNTER)) set shape_ 1.5
 }

 set CurrSMTPUDP($SINKCOUNTER) [$SMTPFreeUDPList NoOfFirst]
 $SMTPFreeUDPList DeleteFirst
 if {$CurrSMTPUDP($SINKCOUNTER) == 0} {
  incr TotalSMTPUDP
  set CurrSMTPUDP($SINKCOUNTER) $TotalSMTPUDP
  set SMTPUDPsrc($CurrSMTPUDP($SINKCOUNTER)) [new Agent/UDP]
  set SMTPUDPsink($CurrSMTPUDP($SINKCOUNTER)) [new Agent/UDP]
 }
 set SMTPsrc($SINKCOUNTER) $SMTPUDPsrc($CurrSMTPUDP($SINKCOUNTER))
 set SMTPsink($SINKCOUNTER) $SMTPUDPsink($CurrSMTPUDP($SINKCOUNTER))
}

## Sets up the connection between previously identified source & destination
## For TCP session that is going to be generated
proc SMTPProc2TCP {SINKCOUNTER node1 node2} {
 global SMTPsrc SMTPsink ns SMTPTCPAgent CurrSMTPTCPAgent n

 $ns attach-agent $n($node1) $SMTPsrc($SINKCOUNTER)
 $ns attach-agent $n($node2) $SMTPsink($SINKCOUNTER)
 $ns connect $SMTPsrc($SINKCOUNTER) $SMTPsink($SINKCOUNTER)
 $SMTPTCPAgent($CurrSMTPTCPAgent($SINKCOUNTER)) attach-agent $SMTPsrc($SINKCOUNTER)
}

## Sets up the connection between previously identified source & destination
## For UDP session that is going to be generated
proc SMTPProc2UDP {SINKCOUNTER node1 node2} {
 global SMTPsrc SMTPsink ns SMTPUDPAgent CurrSMTPUDPAgent n

 $ns attach-agent $n($node1) $SMTPsrc($SINKCOUNTER)
 $ns attach-agent $n($node2) $SMTPsink($SINKCOUNTER)
 $ns connect $SMTPsrc($SINKCOUNTER) $SMTPsink($SINKCOUNTER)
 $SMTPUDPAgent($CurrSMTPUDPAgent($SINKCOUNTER)) attach-agent $SMTPsrc($SINKCOUNTER)
}

## Starts the TCP traffic source
proc SMTPProc3TCP {SINKCOUNTER BytesToSend} {
 global SMTPsrc

 $SMTPsrc($SINKCOUNTER) send $BytesToSend
}

## Starts the UDP traffic source
proc SMTPProc3UDP {SINKCOUNTER} {
 global SMTPUDPAgent CurrSMTPUDPAgent

 $SMTPUDPAgent($CurrSMTPUDPAgent($SINKCOUNTER)) start
}

## Stops the TCP traffic source
proc SMTPProc4TCP {SINKCOUNTER} {
 global SMTPTCPAgent CurrSMTPTCPAgent

 $SMTPTCPAgent($CurrSMTPTCPAgent($SINKCOUNTER)) stop
}

## Stops the UDP traffic source
proc SMTPProc4UDP {SINKCOUNTER} {
 global SMTPUDPAgent CurrSMTPUDPAgent

 $SMTPUDPAgent($CurrSMTPUDPAgent($SINKCOUNTER)) stop
}

## Detaches source & sink agents from their corrsponding nodes, and hanles free list
operations
## For TCP connection that was generated
proc SMTPProc5TCP {SINKCOUNTER node1 node2} {
 global ns SMTPsrc SMTPsink SMTPFreeTCPAgentList CurrSMTPTCPAgent n
 global SMTPFreeTCPList CurrSMTPTCP
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 $SMTPFreeTCPList Insert $CurrSMTPTCP($SINKCOUNTER) $CurrSMTPTCP($SINKCOUNTER)

 $ns detach-agent $n($node1) $SMTPsrc($SINKCOUNTER)
 $ns detach-agent $n($node2) $SMTPsink($SINKCOUNTER)
 $SMTPFreeTCPAgentList Insert $CurrSMTPTCPAgent($SINKCOUNTER)
$CurrSMTPTCPAgent($SINKCOUNTER)
}

## Detaches source & sink agents from their corrsponding nodes, and hanles free list
operations
## For UDP connection that was generated
proc SMTPProc5UDP {SINKCOUNTER node1 node2} {
 global ns SMTPsrc SMTPsink SMTPFreeUDPAgentList CurrSMTPUDPAgent n
 global SMTPFreeUDPList CurrSMTPUDP

 $SMTPFreeUDPList Insert $CurrSMTPUDP($SINKCOUNTER) $CurrSMTPUDP($SINKCOUNTER)

 $ns detach-agent $n($node1) $SMTPsrc($SINKCOUNTER)
 $ns detach-agent $n($node2) $SMTPsink($SINKCOUNTER)
 $SMTPFreeUDPAgentList Insert $CurrSMTPUDPAgent($SINKCOUNTER)
$CurrSMTPUDPAgent($SINKCOUNTER)
}

# Insert SMTP sessions into list
for {set i 1} {$i <= $M_SMTP} {incr i} {
 set node1 [expr round([$rvuSource value])]
 set SinkCount [expr round([$rveSINKSMTP value])]
 while {$SinkCount <= 0 || $SinkCount >= $NODES} {
  set SinkCount [expr round([$rveSINKSMTP value])]
 }

 for {set k 1} {$k <= $SinkCount} {incr k} {
  set node2 [expr round([$rvuSink value])]
  while { $node1 == $node2 } {
   set node2 [expr round([$rvuSink value])]
  }
  $SinksList Insert $node2 $node2
 }

 set IAT [$rveMIATSMTP value]
 while {$IAT < 4.0*$SPD} {
  set IAT [$rveMIATSMTP value]
 }

 set Starting_Time [expr $START_TIME + $IAT]
 set Duration_Time [expr (pow(2.0, ["Gaussian" log([expr $MNB_SMTP-300])/log(2.0)
log($VAR_MNB_SMTP)/log(2.0)]) + 300) / $MR_SMTP]
 set lag [expr $Starting_Time - $START_TIME]

 if {[$rvuTCPUDP value] <= $PER_TCP} {
  set node2 [$SinksList NoOfFirst]
  while {$node2 != 0} {
   $ns at [expr $Starting_Time-0.5*$lag] "SMTPProc1TCP $SINKCOUNTER"
   $ns at [expr $Starting_Time-0.25*$lag] "SMTPProc2TCP $SINKCOUNTER $node1 $node2"
   $ns at $Starting_Time "SMTPProc3TCP $SINKCOUNTER [expr $MR_TELNET*$Duration_Time]"
   $ns at [expr $Starting_Time+$Duration_Time] "SMTPProc4TCP $SINKCOUNTER"
   $ns at [expr $Starting_Time+$Duration_Time+$SPD] "SMTPProc5TCP $SINKCOUNTER $node1
$node2"

   $SinksList DeleteFirst
   set node2 [$SinksList NoOfFirst]
   incr SINKCOUNTER
 }
 } else {
  set node2 [$SinksList NoOfFirst]
  while {$node2 != 0} {
   $ns at [expr $Starting_Time-0.5*$lag] "SMTPProc1UDP $SINKCOUNTER"
   $ns at [expr $Starting_Time-0.25*$lag] "SMTPProc2UDP $SINKCOUNTER $node1 $node2"
   $ns at $Starting_Time "SMTPProc3UDP $SINKCOUNTER"
   $ns at [expr $Starting_Time+$Duration_Time] "SMTPProc4UDP $SINKCOUNTER"
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   $ns at [expr $Starting_Time+$Duration_Time+$SPD] "SMTPProc5UDP $SINKCOUNTER $node1
$node2"

   $SinksList DeleteFirst
   set node2 [$SinksList NoOfFirst]
   incr SINKCOUNTER
  }
 }

 $SMTPList Insert [expr $Starting_Time+$Duration_Time] 1

 incr SMTPCOUNTER
}

set Ending_Session [$SMTPList TimeOfFirst]
set Session_No [$SMTPList NoOfFirst]
$SMTPList DeleteFirst

while {$Session_No != 0} {
 set node1 [expr round([$rvuSource value])]
 set SinkCount [expr round([$rveSINKSMTP value])]
 while {$SinkCount <= 0 || $SinkCount >= $NODES} {
  set SinkCount [expr round([$rveSINKSMTP value])]
 }

 for {set k 1} {$k <= $SinkCount} {incr k} {
  set node2 [expr round([$rvuSink value])]
  while { $node1 == $node2 } {
   set node2 [expr round([$rvuSink value])]
  }
  $SinksList Insert $node2 $node2
 }
 set IAT [$rveMIATSMTP value]
 while {$IAT < 4.0*$SPD} {
  set IAT [$rveMIATSMTP value]
 }

 set Starting_Time [expr $Ending_Session + $IAT]
 set Duration_Time [expr (pow(2.0,["Gaussian" log([expr $MNB_SMTP-300])/log(2.0)
log($VAR_MNB_SMTP)/log(2.0)])+300) / $MR_SMTP]
 set lag [expr $Starting_Time - $Ending_Session]

 if {[$rvuTCPUDP value] <= $PER_TCP} {
  set node2 [$SinksList NoOfFirst]
  while {$node2 != 0} {
   $ns at [expr $Starting_Time-0.5*$lag] "SMTPProc1TCP $SINKCOUNTER"
   $ns at [expr $Starting_Time-0.25*$lag] "SMTPProc2TCP $SINKCOUNTER $node1 $node2"
   $ns at $Starting_Time "SMTPProc3TCP $SINKCOUNTER [expr $MR_TELNET*$Duration_Time]"
   $ns at [expr $Starting_Time+$Duration_Time] "SMTPProc4TCP $SINKCOUNTER"
   $ns at [expr $Starting_Time+$Duration_Time+$SPD] "SMTPProc5TCP $SINKCOUNTER $node1
$node2"

   $SinksList DeleteFirst
   set node2 [$SinksList NoOfFirst]
   incr SINKCOUNTER
  }
 } else {
  set node2 [$SinksList NoOfFirst]
  while {$node2 != 0} {
   $ns at [expr $Starting_Time-0.5*$lag] "SMTPProc1UDP $SINKCOUNTER"
   $ns at [expr $Starting_Time-0.25*$lag] "SMTPProc2UDP $SINKCOUNTER $node1 $node2"
   $ns at $Starting_Time "SMTPProc3UDP $SINKCOUNTER"
   $ns at [expr $Starting_Time+$Duration_Time] "SMTPProc4UDP $SINKCOUNTER"
   $ns at [expr $Starting_Time+$Duration_Time+$SPD] "SMTPProc5UDP $SINKCOUNTER $node1
$node2"

   $SinksList DeleteFirst
   set node2 [$SinksList NoOfFirst]
   incr SINKCOUNTER
  }
 }
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 if {[expr $Starting_Time + $Duration_Time] <= $STOP_TIME} {
  set CurrCount [$SMTPList Count]
  set P1 [expr 1.0-$CurrCount/(2.0*$M_SMTP)]
  set P2 0.5
  if {[$rvuSession value]<=$P1} {$SMTPList Insert [expr $Starting_Time+$Duration_Time] 1}
  if {[$rvuSession value]<=$P2} {$SMTPList Insert [expr $Starting_Time+$Duration_Time] 1}
 }

 set Ending_Session [$SMTPList TimeOfFirst]
 set Session_No [$SMTPList NoOfFirst]
 $SMTPList DeleteFirst

 incr SMTPCOUNTER
}

######################################################################
# Generating Telnet traffic...
puts "Generating Telnet traffic..."

set TELNETCOUNTER 0

# RV for generating MIAT for Telnet sessions (Poisson Telnet arrivals)
set rveMIATTelnet [new RandomVariable/Exponential]
$rveMIATTelnet set avg_ $MIAT_TELNET

# RV for generating mean duration time for Telnet sessions (Poisson Telnet session)
set rveMDTTelnet [new RandomVariable/Exponential]
$rveMDTTelnet set avg_ $MDT_TELNET

set TotalTelnetTCP 0
set TotalTelnetUDP 0
set TotalTelnetTCPAgent 0
set TotalTelnetUDPAgent 0

set CurrTelnetTCP(0) 0
set CurrTelnetUDP(0) 0
set CurrTelnetTCPAgent(0) 0
set CurrTelnetUDPAgent(0) 0

set TelnetList [new Application/Traffic/LList]
set TelnetFreeTCPList [new Application/Traffic/LList]
set TelnetFreeUDPList [new Application/Traffic/LList]
set TelnetFreeTCPAgentList [new Application/Traffic/LList]
set TelnetFreeUDPAgentList [new Application/Traffic/LList]

set Telnetsrc(0) [new Agent/TCP]
set Telnetsink(0) [new Agent/TCPSink]

set TelnetTCPsrc(0) [new Agent/TCP]
set TelnetTCPsink(0) [new Agent/TCPSink]
set TelnetUDPsrc(0) [new Agent/UDP]
set TelnetUDPsink(0) [new Agent/UDP]
set TelnetTCPAgent(0) [new Application/FTP]
set TelnetUDPAgent(0) [new Application/Traffic/Pareto]

## Finds an idle agent, an idle source, and an idle sink or creates new ones
## For TCP session that is going to be generated
proc TelnetProc1TCP { TELNETCOUNTER } {
 global CurrTelnetTCP TelnetFreeTCPList TotalTelnetTCP Telnetsrc Telnetsink TelnetTCPsrc
TelnetTCPsink
 global CurrTelnetTCPAgent TelnetFreeTCPAgentList TotalTelnetTCPAgent TelnetTCPAgent
 global MPS_TELNET MBS_TELNET MR_TELNET

 set CurrTelnetTCPAgent($TELNETCOUNTER) [$TelnetFreeTCPAgentList NoOfFirst]
 $TelnetFreeTCPAgentList DeleteFirst
 if {$CurrTelnetTCPAgent($TELNETCOUNTER) == 0} {
  incr TotalTelnetTCPAgent
  set CurrTelnetTCPAgent($TELNETCOUNTER) $TotalTelnetTCPAgent
  set TelnetTCPAgent($CurrTelnetTCPAgent($TELNETCOUNTER)) [new Application/FTP]
 }
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 set CurrTelnetTCP($TELNETCOUNTER) [$TelnetFreeTCPList NoOfFirst]
 $TelnetFreeTCPList DeleteFirst
 if {$CurrTelnetTCP($TELNETCOUNTER) == 0} {
  incr TotalTelnetTCP
  set CurrTelnetTCP($TELNETCOUNTER) $TotalTelnetTCP
  set TelnetTCPsrc($CurrTelnetTCP($TELNETCOUNTER)) [new Agent/TCP]
  set TelnetTCPsink($CurrTelnetTCP($TELNETCOUNTER)) [new Agent/TCPSink]
 }
 set Telnetsrc($TELNETCOUNTER) $TelnetTCPsrc($CurrTelnetTCP($TELNETCOUNTER))
 set Telnetsink($TELNETCOUNTER) $TelnetTCPsink($CurrTelnetTCP($TELNETCOUNTER))

 $Telnetsrc($TELNETCOUNTER) set packetSize_ $MPS_TELNET
 $Telnetsrc($TELNETCOUNTER) set maxburst_ [expr
round($MBS_TELNET*$MR_TELNET/$MPS_TELNET)]
 ## Mean idle time is ignored for TCP Telnet sessions...
}

## Finds an idle agent, an idle source, and an idle sink or creating new ones
## For UDP session that is going to be generated
proc TelnetProc1UDP {TELNETCOUNTER} {
 global CurrTelnetUDP TelnetFreeUDPList TotalTelnetUDP TelnetUDPsrc TelnetUDPsink
Telnetsrc Telnetsink
 global CurrTelnetUDPAgent TelnetFreeUDPAgentList TotalTelnetUDPAgent TelnetUDPAgent
 global MPS_TELNET MBS_TELNET MIT_TELNET MR_TELNET

 set CurrTelnetUDPAgent($TELNETCOUNTER) [$TelnetFreeUDPAgentList NoOfFirst]
 $TelnetFreeUDPAgentList DeleteFirst
 if {$CurrTelnetUDPAgent($TELNETCOUNTER) == 0} {
  incr TotalTelnetUDPAgent
  set CurrTelnetUDPAgent($TELNETCOUNTER) $TotalTelnetUDPAgent
  set TelnetUDPAgent($CurrTelnetUDPAgent($TELNETCOUNTER)) [new
Application/Traffic/Pareto]
  $TelnetUDPAgent($CurrTelnetUDPAgent($TELNETCOUNTER)) set packet_size_ $MPS_TELNET
  $TelnetUDPAgent($CurrTelnetUDPAgent($TELNETCOUNTER)) set burst_size_ $MBS_TELNET
  $TelnetUDPAgent($CurrTelnetUDPAgent($TELNETCOUNTER)) set idle_time_ $MIT_TELNET
  $TelnetUDPAgent($CurrTelnetUDPAgent($TELNETCOUNTER)) set rate_ $MR_TELNET
  $TelnetUDPAgent($CurrTelnetUDPAgent($TELNETCOUNTER)) set shape_ 1.5
 }

 set CurrTelnetUDP($TELNETCOUNTER) [$TelnetFreeUDPList NoOfFirst]
 $TelnetFreeUDPList DeleteFirst
 if {$CurrTelnetUDP($TELNETCOUNTER) == 0} {
  incr TotalTelnetUDP
  set CurrTelnetUDP($TELNETCOUNTER) $TotalTelnetUDP
  set TelnetUDPsrc($CurrTelnetUDP($TELNETCOUNTER)) [new Agent/UDP]
  set TelnetUDPsink($CurrTelnetUDP($TELNETCOUNTER)) [new Agent/UDP]
 }
 set Telnetsrc($TELNETCOUNTER) $TelnetUDPsrc($CurrTelnetUDP($TELNETCOUNTER))
 set Telnetsink($TELNETCOUNTER) $TelnetUDPsink($CurrTelnetUDP($TELNETCOUNTER))
}

## Sets up the connection between previously identified source & destination
## For TCP session that is going to be generated
proc TelnetProc2TCP {TELNETCOUNTER node1 node2} {
 global Telnetsrc Telnetsink ns TelnetTCPAgent CurrTelnetTCPAgent n

 $ns attach-agent $n($node1) $Telnetsrc($TELNETCOUNTER)
 $ns attach-agent $n($node2) $Telnetsink($TELNETCOUNTER)
 $ns connect $Telnetsrc($TELNETCOUNTER) $Telnetsink($TELNETCOUNTER)
 $TelnetTCPAgent($CurrTelnetTCPAgent($TELNETCOUNTER)) attach-agent
$Telnetsrc($TELNETCOUNTER)
}

## Sets up the connection between previously identified source & destination
## For UDP session that is going to be generated
proc TelnetProc2UDP {TELNETCOUNTER node1 node2} {
 global Telnetsrc Telnetsink ns TelnetUDPAgent CurrTelnetUDPAgent n

 $ns attach-agent $n($node1) $Telnetsrc($TELNETCOUNTER)
 $ns attach-agent $n($node2) $Telnetsink($TELNETCOUNTER)
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 $ns connect $Telnetsrc($TELNETCOUNTER) $Telnetsink($TELNETCOUNTER)
 $TelnetUDPAgent($CurrTelnetUDPAgent($TELNETCOUNTER)) attach-agent
$Telnetsrc($TELNETCOUNTER)
}

## Starts the TCP traffic source
proc TelnetProc3TCP {TELNETCOUNTER BytesToSend} {
 global Telnetsrc

 $Telnetsrc($TELNETCOUNTER) send $BytesToSend
}

## Starts the UDP traffic source
proc TelnetProc3UDP {TELNETCOUNTER} {
 global TelnetUDPAgent CurrTelnetUDPAgent

 $TelnetUDPAgent($CurrTelnetUDPAgent($TELNETCOUNTER)) start
}

## Starts the TCP traffic source
proc TelnetProc4TCP {TELNETCOUNTER} {
 global TelnetTCPAgent CurrTelnetTCPAgent

 $TelnetTCPAgent($CurrTelnetTCPAgent($TELNETCOUNTER)) stop
}

## Starts the UDP traffic source
proc TelnetProc4UDP {TELNETCOUNTER} {
 global TelnetUDPAgent CurrTelnetUDPAgent

 $TelnetUDPAgent($CurrTelnetUDPAgent($TELNETCOUNTER)) stop
}

## Detaches source & sink agents from their corrsponding nodes, and hanles free list
operations
## For TCP connection that was generated
proc TelnetProc5TCP {TELNETCOUNTER node1 node2} {
 global ns Telnetsrc Telnetsink TelnetFreeTCPAgentList CurrTelnetTCPAgent n
 global TelnetFreeTCPList CurrTelnetTCP

 $TelnetFreeTCPList Insert $CurrTelnetTCP($TELNETCOUNTER) $CurrTelnetTCP($TELNETCOUNTER)

 $ns detach-agent $n($node1) $Telnetsrc($TELNETCOUNTER)
 $ns detach-agent $n($node2) $Telnetsink($TELNETCOUNTER)
 $TelnetFreeTCPAgentList Insert $CurrTelnetTCPAgent($TELNETCOUNTER)
$CurrTelnetTCPAgent($TELNETCOUNTER)
}

## Detaches source & sink agents from their corrsponding nodes, and hanles free list
operations
## For UDP connection that was generated
proc TelnetProc5UDP {TELNETCOUNTER node1 node2} {
 global ns Telnetsrc Telnetsink TelnetFreeUDPAgentList CurrTelnetUDPAgent n
 global TelnetFreeUDPList CurrTelnetUDP

 $TelnetFreeUDPList Insert $CurrTelnetUDP($TELNETCOUNTER) $CurrTelnetUDP($TELNETCOUNTER)

 $ns detach-agent $n($node1) $Telnetsrc($TELNETCOUNTER)
 $ns detach-agent $n($node2) $Telnetsink($TELNETCOUNTER)
 $TelnetFreeUDPAgentList Insert $CurrTelnetUDPAgent($TELNETCOUNTER)
$CurrTelnetUDPAgent($TELNETCOUNTER)
}

# Insert Telnet sessions into list
for {set i 1} {$i <= $M_TELNET} {incr i} {
 set node1 [expr round([$rvuSource value])]
 set node2 [expr round([$rvuSink value])]
 while { $node1 == $node2 } {
  set node2 [expr round([$rvuSink value])]
 }
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 set IAT [$rveMIATTelnet value]
 while {$IAT < 4.0*$SPD} {
  set IAT [$rveMIATTelnet value]
 }

 set Starting_Time [expr $START_TIME + $IAT]
 set Duration_Time [expr pow(2.0, ["Gaussian" log($MDT_TELNET)/log(2.0)
log($VAR_TELNET)/log(2.0)])]
 set lag [expr $Starting_Time - $START_TIME]

 if {[$rvuTCPUDP value] <= $PER_TCP} {
  $ns at [expr $Starting_Time-0.5*$lag] "TelnetProc1TCP $TELNETCOUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "TelnetProc2TCP $TELNETCOUNTER $node1 $node2"
  $ns at $Starting_Time "TelnetProc3TCP $TELNETCOUNTER [expr $MR_TELNET*$Duration_Time]"
  $ns at [expr $Starting_Time+$Duration_Time] "TelnetProc4TCP $TELNETCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "TelnetProc5TCP $TELNETCOUNTER $node1
$node2"
 } else {
  $ns at [expr $Starting_Time-0.5*$lag] "TelnetProc1UDP $TELNETCOUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "TelnetProc2UDP $TELNETCOUNTER $node1 $node2"
  $ns at $Starting_Time "TelnetProc3UDP $TELNETCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time] "TelnetProc4UDP $TELNETCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "TelnetProc5UDP $TELNETCOUNTER $node1
$node2"
 }

 $TelnetList Insert [expr $Starting_Time+$Duration_Time] 1

 incr TELNETCOUNTER
}

set Ending_Session [$TelnetList TimeOfFirst]
set Session_No [$TelnetList NoOfFirst]
$TelnetList DeleteFirst

while {$Session_No != 0} {
 set node1 [expr round([$rvuSource value])]
 set node2 [expr round([$rvuSink value])]
 while {$node1 == $node2} {
  set node2 [expr round([$rvuSink value])]
 }

 set IAT [$rveMIATTelnet value]
 while {$IAT < 4.0*$SPD} {
  set IAT [$rveMIATTelnet value]
 }

 set Starting_Time [expr $Ending_Session+$IAT]
 set Duration_Time [expr pow(2.0, ["Gaussian" log($MDT_TELNET)/log(2.0)
log($VAR_TELNET)/log(2.0)])]
 set lag [expr $Starting_Time - $Ending_Session]

 if {[$rvuTCPUDP value] <= $PER_TCP} {
  $ns at [expr $Starting_Time-0.5*$lag] "TelnetProc1TCP $TELNETCOUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "TelnetProc2TCP $TELNETCOUNTER $node1 $node2"
  $ns at $Starting_Time "TelnetProc3TCP $TELNETCOUNTER [expr $MR_TELNET*$Duration_Time]"
  $ns at [expr $Starting_Time+$Duration_Time] "TelnetProc4TCP $TELNETCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "TelnetProc5TCP $TELNETCOUNTER $node1
$node2"
 } else {
  $ns at [expr $Starting_Time-0.5*$lag] "TelnetProc1UDP $TELNETCOUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "TelnetProc2UDP $TELNETCOUNTER $node1 $node2"
  $ns at $Starting_Time "TelnetProc3UDP $TELNETCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time] "TelnetProc4UDP $TELNETCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "TelnetProc5UDP $TELNETCOUNTER $node1
$node2"
 }

 if {[expr $Starting_Time + $Duration_Time] <= $STOP_TIME} {
  set CurrCount [$TelnetList Count]
  set P1 [expr 1.0-$CurrCount/(2.0*$M_TELNET)]
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  set P2 0.5
  if {[$rvuSession value]<=$P1} {$TelnetList Insert [expr $Starting_Time+$Duration_Time]
1}
  if {[$rvuSession value]<=$P2} {$TelnetList Insert [expr $Starting_Time+$Duration_Time]
1}
 }

 set Ending_Session [$TelnetList TimeOfFirst]
 set Session_No [$TelnetList NoOfFirst]
 $TelnetList DeleteFirst

 incr TELNETCOUNTER
}

######################################################################
# Generating WWW traffic...
puts "Generating WWW traffic..."

set WWWCOUNTER 0

# RV for generating MIAT for WWW sessions (Poisson WWW arrivals)
set rveMIATWWW [new RandomVariable/Exponential]
$rveMIATWWW set avg_ $MIAT_WWW

# RV for generating mean duration time for WWW sessions (Poisson WWW session)
set rveMDTWWW [new RandomVariable/Exponential]
$rveMDTWWW set avg_ $MDT_WWW

set TotalWWWTCP 0
set TotalWWWUDP 0
set TotalWWWTCPAgent 0
set TotalWWWUDPAgent 0

set CurrWWWTCP(0) 0
set CurrWWWUDP(0) 0
set CurrWWWTCPAgent(0) 0
set CurrWWWUDPAgent(0) 0

set WWWList [new Application/Traffic/LList]
set WWWFreeTCPList [new Application/Traffic/LList]
set WWWFreeUDPList [new Application/Traffic/LList]
set WWWFreeTCPAgentList [new Application/Traffic/LList]
set WWWFreeUDPAgentList [new Application/Traffic/LList]

set WWWsrc(0) [new Agent/TCP]
set WWWsink(0) [new Agent/TCPSink]

set WWWTCPsrc(0) [new Agent/TCP]
set WWWTCPsink(0) [new Agent/TCPSink]
set WWWUDPsrc(0) [new Agent/UDP]
set WWWUDPsink(0) [new Agent/UDP]
set WWWTCPAgent(0) [new Application/FTP]
set WWWUDPAgent(0) [new Application/Traffic/SupFRP]

## Finds an idle agent, an idle source, and an idle sink or creates new ones
## For TCP session that is going to be generated
proc WWWProc1TCP { WWWCOUNTER } {
 global CurrWWWTCP WWWFreeTCPList TotalWWWTCP WWWsrc WWWsink WWWTCPsrc WWWTCPsink
 global CurrWWWTCPAgent WWWFreeTCPAgentList TotalWWWTCPAgent WWWTCPAgent
 global MPS_WWW

 set CurrWWWTCPAgent($WWWCOUNTER) [$WWWFreeTCPAgentList NoOfFirst]
 $WWWFreeTCPAgentList DeleteFirst
 if {$CurrWWWTCPAgent($WWWCOUNTER) == 0} {
  incr TotalWWWTCPAgent
  set CurrWWWTCPAgent($WWWCOUNTER) $TotalWWWTCPAgent
  set WWWTCPAgent($CurrWWWTCPAgent($WWWCOUNTER)) [new Application/FTP]
 }

 set CurrWWWTCP($WWWCOUNTER) [$WWWFreeTCPList NoOfFirst]
 $WWWFreeTCPList DeleteFirst
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 if {$CurrWWWTCP($WWWCOUNTER) == 0} {
  incr TotalWWWTCP
  set CurrWWWTCP($WWWCOUNTER) $TotalWWWTCP
  set WWWTCPsrc($CurrWWWTCP($WWWCOUNTER)) [new Agent/TCP]
  set WWWTCPsink($CurrWWWTCP($WWWCOUNTER)) [new Agent/TCPSink]
 }
 set WWWsrc($WWWCOUNTER) $WWWTCPsrc($CurrWWWTCP($WWWCOUNTER))
 set WWWsink($WWWCOUNTER) $WWWTCPsink($CurrWWWTCP($WWWCOUNTER))

 $WWWsrc($WWWCOUNTER) set packetSize_ $MPS_WWW
}

## Finds an idle agent, an idle source, and an idle sink or creating new ones
## For UDP session that is going to be generated
proc WWWProc1UDP {WWWCOUNTER} {
 global CurrWWWUDP WWWFreeUDPList TotalWWWUDP WWWUDPsrc WWWUDPsink WWWsrc WWWsink
 global CurrWWWUDPAgent WWWFreeUDPAgentList TotalWWWUDPAgent WWWUDPAgent
 global MPS_WWW MBS_WWW MIT_WWW MR_WWW

 set CurrWWWUDPAgent($WWWCOUNTER) [$WWWFreeUDPAgentList NoOfFirst]
 $WWWFreeUDPAgentList DeleteFirst
 if {$CurrWWWUDPAgent($WWWCOUNTER) == 0} {
  incr TotalWWWUDPAgent
  set CurrWWWUDPAgent($WWWCOUNTER) $TotalWWWUDPAgent
  set WWWUDPAgent($CurrWWWUDPAgent($WWWCOUNTER)) [new Application/Traffic/SupFRP]
  $WWWUDPAgent($CurrWWWUDPAgent($WWWCOUNTER)) set packet_size_ $MPS_WWW
  $WWWUDPAgent($CurrWWWUDPAgent($WWWCOUNTER)) set rate_ $MR_WWW
  $WWWUDPAgent($CurrWWWUDPAgent($WWWCOUNTER)) set hurst_ 0.92
 }

 set CurrWWWUDP($WWWCOUNTER) [$WWWFreeUDPList NoOfFirst]
 $WWWFreeUDPList DeleteFirst
 if {$CurrWWWUDP($WWWCOUNTER) == 0} {
  incr TotalWWWUDP
  set CurrWWWUDP($WWWCOUNTER) $TotalWWWUDP
  set WWWUDPsrc($CurrWWWUDP($WWWCOUNTER)) [new Agent/UDP]
  set WWWUDPsink($CurrWWWUDP($WWWCOUNTER)) [new Agent/UDP]
 }
 set WWWsrc($WWWCOUNTER) $WWWUDPsrc($CurrWWWUDP($WWWCOUNTER))
 set WWWsink($WWWCOUNTER) $WWWUDPsink($CurrWWWUDP($WWWCOUNTER))
}

## Sets up the connection between previously identified source & destination
## For TCP session that is going to be generated
proc WWWProc2TCP {WWWCOUNTER node1 node2} {
 global WWWsrc WWWsink ns WWWTCPAgent CurrWWWTCPAgent n

 $ns attach-agent $n($node1) $WWWsrc($WWWCOUNTER)
 $ns attach-agent $n($node2) $WWWsink($WWWCOUNTER)
 $ns connect $WWWsrc($WWWCOUNTER) $WWWsink($WWWCOUNTER)
 $WWWTCPAgent($CurrWWWTCPAgent($WWWCOUNTER)) attach-agent $WWWsrc($WWWCOUNTER)
}

## Sets up the connection between previously identified source & destination
## For TCP session that is going to be generated
proc WWWProc2TCP {WWWCOUNTER node1 node2} {
 global WWWsrc WWWsink ns WWWTCPAgent CurrWWWTCPAgent n

 $ns attach-agent $n($node1) $WWWsrc($WWWCOUNTER)
 $ns attach-agent $n($node2) $WWWsink($WWWCOUNTER)
 $ns connect $WWWsrc($WWWCOUNTER) $WWWsink($WWWCOUNTER)
 $WWWTCPAgent($CurrWWWTCPAgent($WWWCOUNTER)) attach-agent $WWWsrc($WWWCOUNTER)
}

## Sets up the connection between previously identified source & destination
## For UDP session that is going to be generated
proc WWWProc2UDP {WWWCOUNTER node1 node2} {
 global WWWsrc WWWsink ns WWWUDPAgent CurrWWWUDPAgent n

 $ns attach-agent $n($node1) $WWWsrc($WWWCOUNTER)
 $ns attach-agent $n($node2) $WWWsink($WWWCOUNTER)
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 $ns connect $WWWsrc($WWWCOUNTER) $WWWsink($WWWCOUNTER)
 $WWWUDPAgent($CurrWWWUDPAgent($WWWCOUNTER)) attach-agent $WWWsrc($WWWCOUNTER)
}

## Starts the TCP traffic source
proc WWWProc3TCP {WWWCOUNTER BytesToSend} {
 global WWWsrc

 $WWWsrc($WWWCOUNTER) send $BytesToSend
}

## Starts the UDP traffic source
proc WWWProc3UDP {WWWCOUNTER} {
 global WWWUDPAgent CurrWWWUDPAgent

 $WWWUDPAgent($CurrWWWUDPAgent($WWWCOUNTER)) start
}

## Starts the TCP traffic source
proc WWWProc4TCP {WWWCOUNTER} {
 global WWWTCPAgent CurrWWWTCPAgent

 $WWWTCPAgent($CurrWWWTCPAgent($WWWCOUNTER)) stop
}

## Starts the UDP traffic source
proc WWWProc4UDP {WWWCOUNTER} {
 global WWWUDPAgent CurrWWWUDPAgent

 $WWWUDPAgent($CurrWWWUDPAgent($WWWCOUNTER)) stop
}

## Detaches source & sink agents from their corrsponding nodes, and hanles free list
operations
## For TCP connection that was generated
proc WWWProc5TCP {WWWCOUNTER node1 node2} {
 global ns WWWsrc WWWsink WWWFreeTCPAgentList CurrWWWTCPAgent n
 global WWWFreeTCPList CurrWWWTCP

 $WWWFreeTCPList Insert $CurrWWWTCP($WWWCOUNTER) $CurrWWWTCP($WWWCOUNTER)

 $ns detach-agent $n($node1) $WWWsrc($WWWCOUNTER)
 $ns detach-agent $n($node2) $WWWsink($WWWCOUNTER)
 $WWWFreeTCPAgentList Insert $CurrWWWTCPAgent($WWWCOUNTER) $CurrWWWTCPAgent($WWWCOUNTER)
}

## Detaches source & sink agents from their corrsponding nodes, and hanles free list
operations
## For UDP connection that was generated
proc WWWProc5UDP {WWWCOUNTER node1 node2} {
 global ns WWWsrc WWWsink WWWFreeUDPAgentList CurrWWWUDPAgent n
 global WWWFreeUDPList CurrWWWUDP

 $WWWFreeUDPList Insert $CurrWWWUDP($WWWCOUNTER) $CurrWWWUDP($WWWCOUNTER)

 $ns detach-agent $n($node1) $WWWsrc($WWWCOUNTER)
 $ns detach-agent $n($node2) $WWWsink($WWWCOUNTER)
 $WWWFreeUDPAgentList Insert $CurrWWWUDPAgent($WWWCOUNTER) $CurrWWWUDPAgent($WWWCOUNTER)
}

# Insert WWW sessions into list
for {set i 1} {$i <= $M_WWW} {incr i} {
 set node1 [expr round([$rvuSource value])]
 set node2 [expr round([$rvuSink value])]
 while { $node1 == $node2 } {
  set node2 [expr round([$rvuSink value])]
 }

 set IAT [$rveMIATWWW value]
 while {$IAT < 4.0*$SPD} {
  set IAT [$rveMIATWWW value]
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 }

 set Starting_Time [expr $START_TIME + $IAT]
 set Duration_Time [expr [$rveMDTWWW value]]
 set lag [expr $Starting_Time - $START_TIME]

 if {[$rvuTCPUDP value] <= $PER_TCP} {
  $ns at [expr $Starting_Time-0.5*$lag] "WWWProc1TCP $WWWCOUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "WWWProc2TCP $WWWCOUNTER $node1 $node2"
  $ns at $Starting_Time "WWWProc3TCP $WWWCOUNTER [expr
((1000.0*$MR_WWW)/8.0)*$Duration_Time]"
  $ns at [expr $Starting_Time+$Duration_Time] "WWWProc4TCP $WWWCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "WWWProc5TCP $WWWCOUNTER $node1
$node2"
 } else {
  $ns at [expr $Starting_Time-0.5*$lag] "WWWProc1UDP $WWWCOUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "WWWProc2UDP $WWWCOUNTER $node1 $node2"
  $ns at $Starting_Time "WWWProc3UDP $WWWCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time] "WWWProc4UDP $WWWCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "WWWProc5UDP $WWWCOUNTER $node1
$node2"
 }

 $WWWList Insert [expr $Starting_Time+$Duration_Time] 1

 incr WWWCOUNTER
}

set Ending_Session [$WWWList TimeOfFirst]
set Session_No [$WWWList NoOfFirst]
$WWWList DeleteFirst

while {$Session_No != 0} {
 set node1 [expr round([$rvuSource value])]
 set node2 [expr round([$rvuSink value])]
 while {$node1 == $node2} {
  set node2 [expr round([$rvuSink value])]
 }

 set IAT [$rveMIATWWW value]
 while {$IAT < 4.0*$SPD} {
  set IAT [$rveMIATWWW value]
 }

 set Starting_Time [expr $Ending_Session+$IAT]
 set Duration_Time [expr [$rveMDTWWW value]]
 set lag [expr $Starting_Time - $Ending_Session]

 if {[$rvuTCPUDP value] <= $PER_TCP} {
  $ns at [expr $Starting_Time-0.5*$lag] "WWWProc1TCP $WWWCOUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "WWWProc2TCP $WWWCOUNTER $node1 $node2"
  $ns at $Starting_Time "WWWProc3TCP $WWWCOUNTER [expr
((1000.0*$MR_WWW)/8.0)*$Duration_Time]"
  $ns at [expr $Starting_Time+$Duration_Time] "WWWProc4TCP $WWWCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "WWWProc5TCP $WWWCOUNTER $node1
$node2"
 } else {
  $ns at [expr $Starting_Time-0.5*$lag] "WWWProc1UDP $WWWCOUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "WWWProc2UDP $WWWCOUNTER $node1 $node2"
  $ns at $Starting_Time "WWWProc3UDP $WWWCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time] "WWWProc4UDP $WWWCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "WWWProc5UDP $WWWCOUNTER $node1
$node2"
 }

 if {[expr $Starting_Time + $Duration_Time] <= $STOP_TIME} {
  set CurrCount [$WWWList Count]
  set P1 [expr 1.0-$CurrCount/(2.0*$M_WWW)]
  set P2 0.5
  if {[$rvuSession value]<=$P1} {$WWWList Insert [expr $Starting_Time+$Duration_Time] 1}
  if {[$rvuSession value]<=$P2} {$WWWList Insert [expr $Starting_Time+$Duration_Time] 1}
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 }

 set Ending_Session [$WWWList TimeOfFirst]
 set Session_No [$WWWList NoOfFirst]
 $WWWList DeleteFirst

 incr WWWCOUNTER
}

######################################################################
# Generating X11 traffic...
puts "Generating X11 traffic..."

set X11COUNTER 0

# RV for generating MIAT for X11 sessions (Poisson X11 arrivals)
set rveMIATX11 [new RandomVariable/Exponential]
$rveMIATX11 set avg_ $MIAT_X11

# RV for generating mean duration time for X11 sessions (Poisson X11 session)
set rveMDTX11 [new RandomVariable/Exponential]
$rveMDTX11 set avg_ $MDT_X11

set TotalX11TCP 0
set TotalX11UDP 0
set TotalX11TCPAgent 0
set TotalX11UDPAgent 0

set CurrX11TCP(0) 0
set CurrX11UDP(0) 0
set CurrX11TCPAgent(0) 0
set CurrX11UDPAgent(0) 0

set X11List [new Application/Traffic/LList]
set X11FreeTCPList [new Application/Traffic/LList]
set X11FreeUDPList [new Application/Traffic/LList]
set X11FreeTCPAgentList [new Application/Traffic/LList]
set X11FreeUDPAgentList [new Application/Traffic/LList]

set X11src(0) [new Agent/TCP]
set X11sink(0) [new Agent/TCPSink]

set X11TCPsrc(0) [new Agent/TCP]
set X11TCPsink(0) [new Agent/TCPSink]
set X11UDPsrc(0) [new Agent/UDP]
set X11UDPsink(0) [new Agent/UDP]
set X11TCPAgent(0) [new Application/FTP]
set X11UDPAgent(0) [new Application/Traffic/SupFRP]

## Finds an idle agent, an idle source, and an idle sink or creates new ones
## For TCP session that is going to be generated
proc X11Proc1TCP { X11COUNTER } {
 global CurrX11TCP X11FreeTCPList TotalX11TCP X11src X11sink X11TCPsrc X11TCPsink
 global CurrX11TCPAgent X11FreeTCPAgentList TotalX11TCPAgent X11TCPAgent
 global MPS_X11

 set CurrX11TCPAgent($X11COUNTER) [$X11FreeTCPAgentList NoOfFirst]
 $X11FreeTCPAgentList DeleteFirst
 if {$CurrX11TCPAgent($X11COUNTER) == 0} {
  incr TotalX11TCPAgent
  set CurrX11TCPAgent($X11COUNTER) $TotalX11TCPAgent
  set X11TCPAgent($CurrX11TCPAgent($X11COUNTER)) [new Application/FTP]
 }

 set CurrX11TCP($X11COUNTER) [$X11FreeTCPList NoOfFirst]
 $X11FreeTCPList DeleteFirst
 if {$CurrX11TCP($X11COUNTER) == 0} {
  incr TotalX11TCP
  set CurrX11TCP($X11COUNTER) $TotalX11TCP
  set X11TCPsrc($CurrX11TCP($X11COUNTER)) [new Agent/TCP]
  set X11TCPsink($CurrX11TCP($X11COUNTER)) [new Agent/TCPSink]
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 }
 set X11src($X11COUNTER) $X11TCPsrc($CurrX11TCP($X11COUNTER))
 set X11sink($X11COUNTER) $X11TCPsink($CurrX11TCP($X11COUNTER))

 $X11src($X11COUNTER) set packetSize_ $MPS_X11
}

## Finds an idle agent, an idle source, and an idle sink or creating new ones
## For UDP session that is going to be generated
proc X11Proc1UDP {X11COUNTER} {
 global CurrX11UDP X11FreeUDPList TotalX11UDP X11UDPsrc X11UDPsink X11src X11sink
 global CurrX11UDPAgent X11FreeUDPAgentList TotalX11UDPAgent X11UDPAgent
 global MPS_X11 MBS_X11 MIT_X11 MR_X11

 set CurrX11UDPAgent($X11COUNTER) [$X11FreeUDPAgentList NoOfFirst]
 $X11FreeUDPAgentList DeleteFirst
 if {$CurrX11UDPAgent($X11COUNTER) == 0} {
  incr TotalX11UDPAgent
  set CurrX11UDPAgent($X11COUNTER) $TotalX11UDPAgent
  set X11UDPAgent($CurrX11UDPAgent($X11COUNTER)) [new Application/Traffic/SupFRP]
  $X11UDPAgent($CurrX11UDPAgent($X11COUNTER)) set packet_size_ $MPS_X11
  $X11UDPAgent($CurrX11UDPAgent($X11COUNTER)) set rate_ $MR_X11
  $X11UDPAgent($CurrX11UDPAgent($X11COUNTER)) set hurst_ 0.92
 }

 set CurrX11UDP($X11COUNTER) [$X11FreeUDPList NoOfFirst]
 $X11FreeUDPList DeleteFirst
 if {$CurrX11UDP($X11COUNTER) == 0} {
  incr TotalX11UDP
  set CurrX11UDP($X11COUNTER) $TotalX11UDP
  set X11UDPsrc($CurrX11UDP($X11COUNTER)) [new Agent/UDP]
  set X11UDPsink($CurrX11UDP($X11COUNTER)) [new Agent/UDP]
 }
 set X11src($X11COUNTER) $X11UDPsrc($CurrX11UDP($X11COUNTER))
 set X11sink($X11COUNTER) $X11UDPsink($CurrX11UDP($X11COUNTER))
}

## Sets up the connection between previously identified source & destination
## For TCP session that is going to be generated
proc X11Proc2TCP {X11COUNTER node1 node2} {
 global X11src X11sink ns X11TCPAgent CurrX11TCPAgent n

 $ns attach-agent $n($node1) $X11src($X11COUNTER)
 $ns attach-agent $n($node2) $X11sink($X11COUNTER)
 $ns connect $X11src($X11COUNTER) $X11sink($X11COUNTER)
 $X11TCPAgent($CurrX11TCPAgent($X11COUNTER)) attach-agent $X11src($X11COUNTER)
}

## Sets up the connection between previously identified source & destination
## For UDP session that is going to be generated
proc X11Proc2UDP {X11COUNTER node1 node2} {
 global X11src X11sink ns X11UDPAgent CurrX11UDPAgent n

 $ns attach-agent $n($node1) $X11src($X11COUNTER)
 $ns attach-agent $n($node2) $X11sink($X11COUNTER)
 $ns connect $X11src($X11COUNTER) $X11sink($X11COUNTER)
 $X11UDPAgent($CurrX11UDPAgent($X11COUNTER)) attach-agent $X11src($X11COUNTER)
}

## Starts the TCP traffic source
proc X11Proc3TCP {X11COUNTER BytesToSend} {
 global X11src

 $X11src($X11COUNTER) send $BytesToSend
}

## Starts the UDP traffic source
proc X11Proc3UDP {X11COUNTER} {
 global X11UDPAgent CurrX11UDPAgent

 $X11UDPAgent($CurrX11UDPAgent($X11COUNTER)) start
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}

## Starts the TCP traffic source
proc X11Proc4TCP {X11COUNTER} {
 global X11TCPAgent CurrX11TCPAgent

 $X11TCPAgent($CurrX11TCPAgent($X11COUNTER)) stop
}

## Starts the UDP traffic source
proc X11Proc4UDP {X11COUNTER} {
 global X11UDPAgent CurrX11UDPAgent

 $X11UDPAgent($CurrX11UDPAgent($X11COUNTER)) stop
}

## Detaches source & sink agents from their corrsponding nodes, and hanles free list
operations
## For TCP connection that was generated
proc X11Proc5TCP {X11COUNTER node1 node2} {
 global ns X11src X11sink X11FreeTCPAgentList CurrX11TCPAgent n
 global X11FreeTCPList CurrX11TCP

 $X11FreeTCPList Insert $CurrX11TCP($X11COUNTER) $CurrX11TCP($X11COUNTER)

 $ns detach-agent $n($node1) $X11src($X11COUNTER)
 $ns detach-agent $n($node2) $X11sink($X11COUNTER)
 $X11FreeTCPAgentList Insert $CurrX11TCPAgent($X11COUNTER) $CurrX11TCPAgent($X11COUNTER)
}

## Detaches source & sink agents from their corrsponding nodes, and hanles free list
operations
## For UDP connection that was generated
proc X11Proc5UDP {X11COUNTER node1 node2} {
 global ns X11src X11sink X11FreeUDPAgentList CurrX11UDPAgent n
 global X11FreeUDPList CurrX11UDP

 $X11FreeUDPList Insert $CurrX11UDP($X11COUNTER) $CurrX11UDP($X11COUNTER)

 $ns detach-agent $n($node1) $X11src($X11COUNTER)
 $ns detach-agent $n($node2) $X11sink($X11COUNTER)
 $X11FreeUDPAgentList Insert $CurrX11UDPAgent($X11COUNTER) $CurrX11UDPAgent($X11COUNTER)
}

# Insert X11 sessions into list
for {set i 1} {$i <= $M_X11} {incr i} {
 set node1 [expr round([$rvuSource value])]
 set node2 [expr round([$rvuSink value])]
 while { $node1 == $node2 } {
  set node2 [expr round([$rvuSink value])]
 }

 set IAT [$rveMIATX11 value]
 while {$IAT < 4.0*$SPD} {
  set IAT [$rveMIATX11 value]
 }

 set Starting_Time [expr $START_TIME + $IAT]
 set Duration_Time [expr [$rveMDTX11 value]]
 set lag [expr $Starting_Time - $START_TIME]

 if {[$rvuTCPUDP value] <= $PER_TCP} {
  $ns at [expr $Starting_Time-0.5*$lag] "X11Proc1TCP $X11COUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "X11Proc2TCP $X11COUNTER $node1 $node2"
  $ns at $Starting_Time "X11Proc3TCP $X11COUNTER [expr
((1000.0*$MR_X11)/8.0)*$Duration_Time]"
  $ns at [expr $Starting_Time+$Duration_Time] "X11Proc4TCP $X11COUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "X11Proc5TCP $X11COUNTER $node1
$node2"
 } else {
  $ns at [expr $Starting_Time-0.5*$lag] "X11Proc1UDP $X11COUNTER"
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  $ns at [expr $Starting_Time-0.25*$lag] "X11Proc2UDP $X11COUNTER $node1 $node2"
  $ns at $Starting_Time "X11Proc3UDP $X11COUNTER"
  $ns at [expr $Starting_Time+$Duration_Time] "X11Proc4UDP $X11COUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "X11Proc5UDP $X11COUNTER $node1
$node2"
 }

 $X11List Insert [expr $Starting_Time+$Duration_Time] 1

 incr X11COUNTER
}

set Ending_Session [$X11List TimeOfFirst]
set Session_No [$X11List NoOfFirst]
$X11List DeleteFirst

while {$Session_No != 0} {
 set node1 [expr round([$rvuSource value])]
 set node2 [expr round([$rvuSink value])]
 while {$node1 == $node2} {
  set node2 [expr round([$rvuSink value])]
 }

 set IAT [$rveMIATX11 value]
 while {$IAT < 4.0*$SPD} {
  set IAT [$rveMIATX11 value]
 }

 set Starting_Time [expr $Ending_Session+$IAT]
 set Duration_Time [expr [$rveMDTX11 value]]
 set lag [expr $Starting_Time - $Ending_Session]

 if {[$rvuTCPUDP value] <= $PER_TCP} {
  $ns at [expr $Starting_Time-0.5*$lag] "X11Proc1TCP $X11COUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "X11Proc2TCP $X11COUNTER $node1 $node2"
  $ns at $Starting_Time "X11Proc3TCP $X11COUNTER [expr
((1000.0*$MR_X11)/8.0)*$Duration_Time]"
  $ns at [expr $Starting_Time+$Duration_Time] "X11Proc4TCP $X11COUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "X11Proc5TCP $X11COUNTER $node1
$node2"
 } else {
  $ns at [expr $Starting_Time-0.5*$lag] "X11Proc1UDP $X11COUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "X11Proc2UDP $X11COUNTER $node1 $node2"
  $ns at $Starting_Time "X11Proc3UDP $X11COUNTER"
  $ns at [expr $Starting_Time+$Duration_Time] "X11Proc4UDP $X11COUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "X11Proc5UDP $X11COUNTER $node1
$node2"
 }

 if {[expr $Starting_Time + $Duration_Time] <= $STOP_TIME} {
  set CurrCount [$X11List Count]
  set P1 [expr 1.0-$CurrCount/(2.0*$M_X11)]
  set P2 0.5
  if {[$rvuSession value]<=$P1} {$X11List Insert [expr $Starting_Time+$Duration_Time] 1}
  if {[$rvuSession value]<=$P2} {$X11List Insert [expr $Starting_Time+$Duration_Time] 1}
 }

 set Ending_Session [$X11List TimeOfFirst]
 set Session_No [$X11List NoOfFirst]
 $X11List DeleteFirst

 incr X11COUNTER
}

######################################################################
# Generating FTP traffic...
puts "Generating FTP traffic..."

set FTPCOUNTER 0

# RV for generating MIAT for FTP sessions (Poisson FTP arrivals)
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set rveMIATFTP [new RandomVariable/Exponential]
$rveMIATFTP set avg_ $MIAT_FTP

# RV for generating mean duration time for FTP sessions (Poisson FTP session)
set rveMDTFTP [new RandomVariable/Exponential]
$rveMDTFTP set avg_ $MDT_FTP

set TotalFTPTCP 0
set TotalFTPUDP 0
set TotalFTPTCPAgent 0
set TotalFTPUDPAgent 0

set CurrFTPTCP(0) 0
set CurrFTPUDP(0) 0
set CurrFTPTCPAgent(0) 0
set CurrFTPUDPAgent(0) 0

set FTPList [new Application/Traffic/LList]
set FTPFreeTCPList [new Application/Traffic/LList]
set FTPFreeUDPList [new Application/Traffic/LList]
set FTPFreeTCPAgentList [new Application/Traffic/LList]
set FTPFreeUDPAgentList [new Application/Traffic/LList]

set FTPsrc(0) [new Agent/TCP]
set FTPsink(0) [new Agent/TCPSink]

set FTPTCPsrc(0) [new Agent/TCP]
set FTPTCPsink(0) [new Agent/TCPSink]
set FTPUDPsrc(0) [new Agent/UDP]
set FTPUDPsink(0) [new Agent/UDP]
set FTPTCPAgent(0) [new Application/FTP]
set FTPUDPAgent(0) [new Application/Traffic/Pareto]

## Finds an idle agent, an idle source, and an idle sink or creates new ones
## For TCP session that is going to be generated
proc FTPProc1TCP { FTPCOUNTER } {
 global CurrFTPTCP FTPFreeTCPList TotalFTPTCP FTPsrc FTPsink FTPTCPsrc FTPTCPsink
 global CurrFTPTCPAgent FTPFreeTCPAgentList TotalFTPTCPAgent FTPTCPAgent
 global MPS_FTP MBS_FTP MR_FTP

 set CurrFTPTCPAgent($FTPCOUNTER) [$FTPFreeTCPAgentList NoOfFirst]
 $FTPFreeTCPAgentList DeleteFirst
 if {$CurrFTPTCPAgent($FTPCOUNTER) == 0} {
  incr TotalFTPTCPAgent
  set CurrFTPTCPAgent($FTPCOUNTER) $TotalFTPTCPAgent
  set FTPTCPAgent($CurrFTPTCPAgent($FTPCOUNTER)) [new Application/FTP]
 }

 set CurrFTPTCP($FTPCOUNTER) [$FTPFreeTCPList NoOfFirst]
 $FTPFreeTCPList DeleteFirst
 if {$CurrFTPTCP($FTPCOUNTER) == 0} {
  incr TotalFTPTCP
  set CurrFTPTCP($FTPCOUNTER) $TotalFTPTCP
  set FTPTCPsrc($CurrFTPTCP($FTPCOUNTER)) [new Agent/TCP]
  set FTPTCPsink($CurrFTPTCP($FTPCOUNTER)) [new Agent/TCPSink]
 }
 set FTPsrc($FTPCOUNTER) $FTPTCPsrc($CurrFTPTCP($FTPCOUNTER))
 set FTPsink($FTPCOUNTER) $FTPTCPsink($CurrFTPTCP($FTPCOUNTER))

 $FTPsrc($FTPCOUNTER) set packetSize_ $MPS_FTP
 $FTPsrc($FTPCOUNTER) set maxburst_ [expr round($MBS_FTP*$MR_FTP/$MPS_FTP)]
 ## Mean idle time is ignored for TCP FTP sessions...
}

## Finds an idle agent, an idle source, and an idle sink or creating new ones
## For UDP session that is going to be generated
proc FTPProc1UDP {FTPCOUNTER} {
 global CurrFTPUDP FTPFreeUDPList TotalFTPUDP FTPUDPsrc FTPUDPsink FTPsrc FTPsink
 global CurrFTPUDPAgent FTPFreeUDPAgentList TotalFTPUDPAgent FTPUDPAgent
 global MPS_FTP MBS_FTP MIT_FTP MR_FTP
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 set CurrFTPUDPAgent($FTPCOUNTER) [$FTPFreeUDPAgentList NoOfFirst]
 $FTPFreeUDPAgentList DeleteFirst
 if {$CurrFTPUDPAgent($FTPCOUNTER) == 0} {
  incr TotalFTPUDPAgent
  set CurrFTPUDPAgent($FTPCOUNTER) $TotalFTPUDPAgent
  set FTPUDPAgent($CurrFTPUDPAgent($FTPCOUNTER)) [new Application/Traffic/Pareto]
  $FTPUDPAgent($CurrFTPUDPAgent($FTPCOUNTER)) set packet_size_ $MPS_FTP
  $FTPUDPAgent($CurrFTPUDPAgent($FTPCOUNTER)) set burst_size_ $MBS_FTP
  $FTPUDPAgent($CurrFTPUDPAgent($FTPCOUNTER)) set idle_time_ $MIT_FTP
  $FTPUDPAgent($CurrFTPUDPAgent($FTPCOUNTER)) set rate_ $MR_FTP
  $FTPUDPAgent($CurrFTPUDPAgent($FTPCOUNTER)) set shape_ 1.5
 }

 set CurrFTPUDP($FTPCOUNTER) [$FTPFreeUDPList NoOfFirst]
 $FTPFreeUDPList DeleteFirst
 if {$CurrFTPUDP($FTPCOUNTER) == 0} {
  incr TotalFTPUDP
  set CurrFTPUDP($FTPCOUNTER) $TotalFTPUDP
  set FTPUDPsrc($CurrFTPUDP($FTPCOUNTER)) [new Agent/UDP]
  set FTPUDPsink($CurrFTPUDP($FTPCOUNTER)) [new Agent/UDP]
 }
 set FTPsrc($FTPCOUNTER) $FTPUDPsrc($CurrFTPUDP($FTPCOUNTER))
 set FTPsink($FTPCOUNTER) $FTPUDPsink($CurrFTPUDP($FTPCOUNTER))
}

## Sets up the connection between previously identified source & destination
## For TCP session that is going to be generated
proc FTPProc2TCP {FTPCOUNTER node1 node2} {
 global FTPsrc FTPsink ns FTPTCPAgent CurrFTPTCPAgent n

 $ns attach-agent $n($node1) $FTPsrc($FTPCOUNTER)
 $ns attach-agent $n($node2) $FTPsink($FTPCOUNTER)
 $ns connect $FTPsrc($FTPCOUNTER) $FTPsink($FTPCOUNTER)
 $FTPTCPAgent($CurrFTPTCPAgent($FTPCOUNTER)) attach-agent $FTPsrc($FTPCOUNTER)
}

## Sets up the connection between previously identified source & destination
## For UDP session that is going to be generated
proc FTPProc2UDP {FTPCOUNTER node1 node2} {
 global FTPsrc FTPsink ns FTPUDPAgent CurrFTPUDPAgent n

 $ns attach-agent $n($node1) $FTPsrc($FTPCOUNTER)
 $ns attach-agent $n($node2) $FTPsink($FTPCOUNTER)
 $ns connect $FTPsrc($FTPCOUNTER) $FTPsink($FTPCOUNTER)
 $FTPUDPAgent($CurrFTPUDPAgent($FTPCOUNTER)) attach-agent $FTPsrc($FTPCOUNTER)
}

## Starts the TCP traffic source
proc FTPProc3TCP {FTPCOUNTER BytesToSend} {
 global FTPsrc

 $FTPsrc($FTPCOUNTER) send $BytesToSend
}

## Starts the UDP traffic source
proc FTPProc3UDP {FTPCOUNTER} {
 global FTPUDPAgent CurrFTPUDPAgent

 $FTPUDPAgent($CurrFTPUDPAgent($FTPCOUNTER)) start
}

## Starts the TCP traffic source
proc FTPProc4TCP {FTPCOUNTER} {
 global FTPTCPAgent CurrFTPTCPAgent

 $FTPTCPAgent($CurrFTPTCPAgent($FTPCOUNTER)) stop
}

## Starts the UDP traffic source
proc FTPProc4UDP {FTPCOUNTER} {
 global FTPUDPAgent CurrFTPUDPAgent
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 $FTPUDPAgent($CurrFTPUDPAgent($FTPCOUNTER)) stop
}

## Detaches source & sink agents from their corrsponding nodes, and hanles free list
operations
## For TCP connection that was generated
proc FTPProc5TCP {FTPCOUNTER node1 node2} {
 global ns FTPsrc FTPsink FTPFreeTCPAgentList CurrFTPTCPAgent n
 global FTPFreeTCPList CurrFTPTCP

 $FTPFreeTCPList Insert $CurrFTPTCP($FTPCOUNTER) $CurrFTPTCP($FTPCOUNTER)

 $ns detach-agent $n($node1) $FTPsrc($FTPCOUNTER)
 $ns detach-agent $n($node2) $FTPsink($FTPCOUNTER)
 $FTPFreeTCPAgentList Insert $CurrFTPTCPAgent($FTPCOUNTER) $CurrFTPTCPAgent($FTPCOUNTER)
}

## Detaches source & sink agents from their corrsponding nodes, and hanles free list
operations
## For UDP connection that was generated
proc FTPProc5UDP {FTPCOUNTER node1 node2} {
 global ns FTPsrc FTPsink FTPFreeUDPAgentList CurrFTPUDPAgent n
 global FTPFreeUDPList CurrFTPUDP

 $FTPFreeUDPList Insert $CurrFTPUDP($FTPCOUNTER) $CurrFTPUDP($FTPCOUNTER)

 $ns detach-agent $n($node1) $FTPsrc($FTPCOUNTER)
 $ns detach-agent $n($node2) $FTPsink($FTPCOUNTER)
 $FTPFreeUDPAgentList Insert $CurrFTPUDPAgent($FTPCOUNTER) $CurrFTPUDPAgent($FTPCOUNTER)
}

# Insert FTP sessions into list
for {set i 1} {$i <= $M_FTP} {incr i} {
 set node1 [expr round([$rvuSource value])]
 set node2 [expr round([$rvuSink value])]
 while { $node1 == $node2 } {
  set node2 [expr round([$rvuSink value])]
 }

 set IAT [$rveMIATFTP value]
 while {$IAT < 4.0*$SPD} {
  set IAT [$rveMIATFTP value]
 }

 set Starting_Time [expr $START_TIME + $IAT]
 set Duration_Time [expr [$rveMDTFTP value]]
 set lag [expr $Starting_Time - $START_TIME]

 if {[$rvuTCPUDP value] <= $PER_TCP} {
  $ns at [expr $Starting_Time-0.5*$lag] "FTPProc1TCP $FTPCOUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "FTPProc2TCP $FTPCOUNTER $node1 $node2"
  $ns at $Starting_Time "FTPProc3TCP $FTPCOUNTER [expr $MR_FTP*$Duration_Time]"
  $ns at [expr $Starting_Time+$Duration_Time] "FTPProc4TCP $FTPCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "FTPProc5TCP $FTPCOUNTER $node1
$node2"
 } else {
  $ns at [expr $Starting_Time-0.5*$lag] "FTPProc1UDP $FTPCOUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "FTPProc2UDP $FTPCOUNTER $node1 $node2"
  $ns at $Starting_Time "FTPProc3UDP $FTPCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time] "FTPProc4UDP $FTPCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "FTPProc5UDP $FTPCOUNTER $node1
$node2"
 }

 $FTPList Insert [expr $Starting_Time+$Duration_Time] 1

 incr FTPCOUNTER
}

set Ending_Session [$FTPList TimeOfFirst]
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set Session_No [$FTPList NoOfFirst]
$FTPList DeleteFirst

while {$Session_No != 0} {
 set node1 [expr round([$rvuSource value])]
 set node2 [expr round([$rvuSink value])]
 while {$node1 == $node2} {
  set node2 [expr round([$rvuSink value])]
 }

 set IAT [$rveMIATFTP value]
 while {$IAT < 4.0*$SPD} {
  set IAT [$rveMIATFTP value]
 }

 set Starting_Time [expr $Ending_Session+$IAT]
 set Duration_Time [expr [$rveMDTFTP value]]
 set lag [expr $Starting_Time - $Ending_Session]

 if {[$rvuTCPUDP value] <= $PER_TCP} {
  $ns at [expr $Starting_Time-0.5*$lag] "FTPProc1TCP $FTPCOUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "FTPProc2TCP $FTPCOUNTER $node1 $node2"
  $ns at $Starting_Time "FTPProc3TCP $FTPCOUNTER [expr $MR_FTP*$Duration_Time]"
  $ns at [expr $Starting_Time+$Duration_Time] "FTPProc4TCP $FTPCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "FTPProc5TCP $FTPCOUNTER $node1
$node2"
 } else {
  $ns at [expr $Starting_Time-0.5*$lag] "FTPProc1UDP $FTPCOUNTER"
  $ns at [expr $Starting_Time-0.25*$lag] "FTPProc2UDP $FTPCOUNTER $node1 $node2"
  $ns at $Starting_Time "FTPProc3UDP $FTPCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time] "FTPProc4UDP $FTPCOUNTER"
  $ns at [expr $Starting_Time+$Duration_Time+$SPD] "FTPProc5UDP $FTPCOUNTER $node1
$node2"
 }

 if {[expr $Starting_Time + $Duration_Time] <= $STOP_TIME} {
  set CurrCount [$FTPList Count]
  set P1 [expr 1.0-$CurrCount/(2.0*$M_FTP)]
  set P2 0.5
  if {[$rvuSession value]<=$P1} {$FTPList Insert [expr $Starting_Time+$Duration_Time] 1}
  if {[$rvuSession value]<=$P2} {$FTPList Insert [expr $Starting_Time+$Duration_Time] 1}
 }

 set Ending_Session [$FTPList TimeOfFirst]
 set Session_No [$FTPList NoOfFirst]
 $FTPList DeleteFirst

 incr FTPCOUNTER
}

$ns at $STOP_TIME "finish"

$ns run
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#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include "trafgen.h"

int count=0;
double Alfa, Gamma, A, L, // # of packet arrivals per sec

M, // # of FRPs
rate_, // transmission rate in Kbps
H; // hurst parameter

long Seed;
double S=0.0; // saves the time of the previous arrival...
struct node *saver; // saves the first node of the linked list for the next time...

struct node{
        int     processno;
        double  time;
        struct  node *next;
};
struct node *head=NULL;

class SupFRP_Traffic : public TrafficGenerator {

 public:
        SupFRP_Traffic();
        virtual double next_interval(int&);

int on() { return on_;}

struct node *Insert(struct node *HList, int newprocess, double newtime)
{
        struct node *save, *temp1, *temp2;

        save=(struct node*)malloc(sizeof(struct node));
        save->time = newtime;
        save->processno = newprocess;

        if(HList==NULL){
                HList=save;
                HList->next=NULL;
        }
        else if (newtime<=HList->time){
                save->next=HList;
                HList=save;
        }
        else{
                temp2=HList;

                while((temp2->time<=newtime)&&(temp2->next!=NULL)){
                        temp1=temp2;
                        temp2=temp2->next;
                }
                if (temp2->time<=newtime){
                        temp1=temp2;
                        temp2=temp2->next;
                }
                temp1->next=save;
                save->next=temp2;
        }

return(HList);
}

struct node *GetMin(struct node *HList, struct node ** DeletedNode)
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{
(*DeletedNode)=HList;
return(HList->next);

}

double GenerateTime2(double U)
{

if (U>=exp(-Gamma))
  return(-(1/Gamma)*A*log(U));
else
  return (exp((double)-1)*A*exp((double)((-1/Gamma)*log(U))));

}

double GenerateTime(double U)
{

double V;

V=(1+(Gamma-1)*exp((double)Gamma))*U/Gamma;
if (V>=1)
  return(-(1/Gamma)*A*log(U*(Gamma*V-1)/(Gamma*V-U)));
else
  return (A*exp((double)((1/(1-Gamma))*log(V))));

}

double SupFRP(void)
{

int j;
double Taoj;
double diff=0.0;

if (count == 0) {
for(j=1;j<=M;j++) {

Taoj = GenerateTime(drand48());
head = Insert(head,j,Taoj);

}

head = GetMin(head,&saver);
diff = saver->time-S;
S = saver->time;
count++;

} else {
Taoj = GenerateTime2(drand48());
saver->time += Taoj;
head = Insert(head,saver->processno,saver->time);
free(saver); head = GetMin(head,&saver);
diff = saver->time-S;
S = saver->time;

}

return (diff);
}

protected:
void init();
int on_;

};

SupFRP_Traffic::SupFRP_Traffic()
{
        bind("rate_", &rate_);
        bind("packet_size_", &size_);
        bind("FRPs_", &M);
        bind("hurst_", &H);
}

void SupFRP_Traffic::init()
{

on_ = 0;
Seed = 12351;
srand48(Seed);



		

L = (double)(rate_*1000)/(double)(8*size_); // find packet rate as packets/sec

Alfa = (2*(double)H-1);
Gamma = (2-Alfa);
A = ((M*Gamma)/(L*(1+exp(-Gamma)/(Gamma-1))));

        if (agent_)
                agent_->set_pkttype(PT_SupFRP);
}

double SupFRP_Traffic::next_interval(int& size)
{
        double t = SupFRP();

on_ = 1;
size = size_;
return(t);

}

static class SupFRPTrafficClass : public TclClass {
 public:
        SupFRPTrafficClass() : TclClass("Application/Traffic/SupFRP") {}
        TclObject* create(int, const char*const*) {
                return (new SupFRP_Traffic());
        }
} class_SupFRP_traffic;
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#include <stdio.h>
#include <stdlib.h>
#include "trafgen.h"

class Double_LList : public TrafficGenerator{

struct node {
double item;
int no;
struct node *next;

};

public:
Double_LList();
command(int, const char*const*);

        virtual double next_interval(int&);
struct node* Head;

void Insert(double item, int no)
// inserts the "item" to the linked list
{
        struct node *save, *temp1, *temp2;

        save=(struct node*)malloc(sizeof(struct node));
        save->item = item;
        save->no = no;

        if(Head==NULL){
                Head=save;
                Head->next=NULL;
        }
        else if (item<=Head->item){
                save->next=Head;
                Head=save;
        }
        else{
                temp2=Head;

                while((temp2->item<=item)&&(temp2->next!=NULL)){
                        temp1=temp2;
                        temp2=temp2->next;
                }
                if (temp2->item<=item){
                        temp1=temp2;
                        temp2=temp2->next;
                }
                temp1->next=save;
                save->next=temp2;
        }
}

void Delete(double item)
// removes "item" from the linked list
{
        struct node *save, *temp;

        if(Head==NULL) return;
        else if (item==Head->item){
                save=Head->next;
                free (Head);
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                Head=save;
             }else{
                save=Head;

                while((save->item<item)&&(save->next!=NULL)){
                        temp=save;
                        save=save->next;
                }
                if (save->item==item){
                        temp->next=save->next;
                        free (save);
                }
        }
}

int LookUp (int itemno)
{
        struct node *save;

save = Head;
while ((save != NULL) && (save->no != itemno)) {

save = save->next;
}
if ((save != NULL) && (save->no == itemno)) return 1;
else return 0;

}

void DeleteList()
// removes the first element of the linked list
{
        struct node *save,*temp;

save = Head;
while (save != NULL) {

temp = save;
save = save->next;
free(temp);

}
Head = NULL;

}

double TimeOfFirst()
// removes the first element of the linked list
{
        if(Head==NULL) return (0.0);
        else return (Head->item);
}

int NoOfFirst()
// removes the first element of the linked list
{
        if(Head==NULL) return (0);
        else return (Head->no);
}

void DeleteFirst()
// removes the first element of the linked list
{

double item;
        struct node *save;
        if(Head==NULL) return;
        else {

item = Head->item;
        save=Head->next;
                free (Head);
                Head=save;

return;
        }
}
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void DisplayList()
// prints the elements of the linked list to the screen
{
        struct node* save;
        save=Head;
        while(save!=NULL){
                printf("%f %d, ",save->item, save->no);
                save=save->next;
        }

printf ("\n");
}
};

static class LinkedListClass : public TclClass {
 public:
        LinkedListClass() : TclClass("Application/Traffic/LList") {}
        TclObject* create(int, const char*const*) {
                return (new Double_LList());
        }
} LList_class;

Double_LList::Double_LList()
{

Head = NULL;
}

double Double_LList::next_interval(int& size)
{
        double t = 0.0;
        size = size_;
        return(t);
}

int Double_LList::command(int argc, const char*const*argv)
{

Tcl& tcl = Tcl::instance();
if (argc >= 2){

if (strcmp(argv[1], "DisplayList")==0){
DisplayList();
return TCL_OK;

} else if (strcmp(argv[1], "DeleteFirst")==0){
DeleteFirst();
return TCL_OK;

} else if (strcmp(argv[1], "DeleteList")==0){
DeleteList();
return TCL_OK;

} else if (strcmp(argv[1], "LookUp")==0){
int itemno = atoi(argv[2]);
tcl.resultf("%d",LookUp(itemno));
return TCL_OK;

} else if (strcmp(argv[1], "TimeOfFirst")==0){
tcl.resultf("%f",TimeOfFirst());
return TCL_OK;

} else if (strcmp(argv[1], "NoOfFirst")==0){
tcl.resultf("%d",NoOfFirst());
return TCL_OK;

} else if (strcmp(argv[1], "Insert")==0){
double time = atof(argv[2]);
int no = atoi(argv[3]);
Insert(time, no);
return TCL_OK;

} else if (strcmp(argv[1], "Delete")==0){
double sender = atof(argv[2]);
Delete(sender);
return TCL_OK;

}
}
return (Double_LList::command(argc,argv));

}
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