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Appendix B:

Simulation Models

B.1. No Filler experiments

# Nasser Alzeidi 2001

# exp2.tcl

# 

# This tcl script simulates the following tobology.

# 

# FS                                          FD 

#    \                                         /

#      \    

          / 

#        \                                 /

#          R1-----------------R2

#        / 
                    \

#      /

                      \

#    /



\

# PS

 

  PD

# 

# The four links are all having the same configuration: BW = 100Mbs,
# Latency= 1ms

# The parameters of the middle linke will be changed for different simulations.

# These are gona be read from the command line as arguments to the file

# 

# For this set of simulations there will be no filler traffic

# At PS (Pre-existing source) attaced a trace file (outgoing) and is sending to 
# PD (Pre-existing distination)

# Also at PD attaced a trace file (incoming) and is sending to PS

# 

# Usage: exp2.tcl <BW> <Latency> <Out_file>

# <BW> is the bandwidth, example: 20Mb

# <Latency> is the delay on the linke, example: 20ms

# <Out_file> the name of the output file

# 

#=====================================================

# make sure that there are 3 parameters given

if {[llength $argv] != 3} {

        puts "Usage: exp2.tcl <BW> <Latency> <Out_file>"

        exit 1

}

set bw [lindex $argv 0]

set latency [lindex $argv 1]

set out_file [lindex $argv 2]

puts "Parameter values are: "

puts "BW= $bw Latency= $latency Output-file= $out_file"

#Create a simulator object

set ns [new Simulator]

#Define different colors for data flows

$ns color 1 Red   ;# Pre-existing outgoing traffic

$ns color 2 Green ;# Pre-existing incoming traffic

#Open the ns trace files

set nsf [open "| project x $out_file $out_file x" w]

#Define a 'finish' procedure

proc finish {} {


global ns nsf


$ns flush-trace


#Close the trace file


close $nsf


exit 0

}

#Create six nodes

set fs [$ns node] ;# node 0

set fd [$ns node] ;# node 1

set ps [$ns node] ;# node 2

set pd [$ns node] ;# node 3

set r0 [$ns node] ;# node 4

set r1 [$ns node] ;# node 5

#Create links between the nodes

$ns duplex-link $fs $r0 100Mb 1ms DropTail

$ns duplex-link $ps $r0 100Mb 1ms DropTail

$ns duplex-link $fd $r1 100Mb 1ms DropTail

$ns duplex-link $pd $r1 100Mb 1ms DropTail

$ns duplex-link $r0 $r1 $bw $latency DropTail

$ns queue-limit $r0 $r1 100

$ns queue-limit $r1 $r0 100

$ns trace-queue $r0 $r1 $nsf

$ns trace-queue $r1 $r0 $nsf

#Monitor the queue for the link between node r0 and node r1

$ns duplex-link-op $r0 $r1 queuePos 0.5

$ns duplex-link-op $r1 $r0 queuePos 0.5

#initiize the trace files

set tfile1 [new Tracefile]

$tfile1 filename outgoing.ns

set tfile2 [new Tracefile]

$tfile2 filename incoming.ns

#setup a UDP agent at ps and conect it to a sink at pd

set udp0 [new Agent/UDP]

$udp0 set packetSize_ 64000

$ns attach-agent $ps $udp0

$udp0 set fid_ 1

set sink0 [new Agent/Null]

$ns attach-agent $pd $sink0

$ns connect $udp0 $sink0

#setup a UDP agent at ps and conect it to a sink at pd

set udp1 [new Agent/UDP]

$udp1 set packetSize_ 64000

$ns attach-agent $pd $udp1

$udp1 set fid_ 2

set sink1 [new Agent/Null]

$ns attach-agent $ps $sink1

$ns connect $udp1 $sink1

# attach outgoing trace file to ps

set trace1 [new Application/Traffic/Trace]

$trace1 attach-tracefile $tfile1

$trace1 attach-agent $udp0

# attach incoming trace file to pd

set trace2 [new Application/Traffic/Trace]

$trace2 attach-tracefile $tfile2

$trace2 attach-agent $udp1

#Schedule events

puts "... Simulation running ...  this could take up to 30 min. "

$ns at 0.0 "$trace1 start"

$ns at 0.0 "$trace2 start"

$ns at 1800.0 "$trace2 stop"

$ns at 1800.0 "$trace1 stop"

#Call the finish procedure after 30 minutes of simulation time

$ns at 1801.0 "finish"

#Run the simulation

$ns run
B.2. CBR Filler experiments

# Nasser Alzeidi 2001

# exp1.tcl

# 

# This tcl script simulates the following tobology.

# 

# FS                                          FD 

#    \                                         /

#      \    

          / 

#        \                                 /

#          R1-----------------R2

#        / 
                    \

#      /

                      \

#    /



\

# PS

 

  PD

# 

# The four links are all having the same configuration: BW = 100Mbs,
# Latency= 2ms

# The parameters of the middle linke will be changed for different simulations.

# These are gona be read from the command line as arguments to the script

# 

# At the FS (filler source) there is a CBR agent sending pakets to FD (filler 
# destination)

# At PS (Pre-existing source) attaced a trace file (outgoing) and is sending to
# PD (Pre-existing distination)

# Also at PD attaced a trace file (incoming) and is sending to PS

# 

# Usage: exp1.tcl <BW> <Latency> <Buffer_Size> <CBR_Rate> 
#                           <CBR_Pkt_Size> <Out_file>

# <BW> is the bandwidth, base value: 20Mb

# <Latency> is the delay on the linke, base value: 20ms

# <Buffer_size> is the size of the filler buffer (in KB), base value: 16

# <CBR_Rate> the rate of CBR , base value: 6Mb

# <CBR_Pkt_Size> the size of the CBR paket in bytes, base value 576

# <Out_file> the name of the output file

# 

#=====================================================

# make sure that there are 6 parameters given

if {[llength $argv] != 6} {

        puts "Usage: exp1.tcl <BW> <Latency> <Buffer_Size> <CBR_Rate> 
                                 <CBR_Pkt_Size> <Out_file>"

        exit 1

}

set bw [lindex $argv 0]

set latency [lindex $argv 1]

set buffer [lindex $argv 2]

set cbr_rate [lindex $argv 3]

set cbr_pkt_size [lindex $argv 4]

set out_file [lindex $argv 5]

set filler_limit [expr ($buffer * 1024) / ($cbr_pkt_size)]

#Create a simulator object

set ns [new Simulator]

#Define different colors for data flows

$ns color 0 Blue  ;# filler traffic

$ns color 1 Red   ;# Pre-existing outgoing traffic

$ns color 2 Green ;# Pre-existing incoming traffic

#Open the ns trace files

set nsf [open "| onoff.exe x $out_file $bw" w]

#Define a 'finish' procedure

proc finish {} {


global ns nsf


$ns flush-trace


#Close the trace file


close $nsf


exit 0

}

#Create six nodes

set fs [$ns node] ;# node 0

set fd [$ns node] ;# node 1

set ps [$ns node] ;# node 2

set pd [$ns node] ;# node 3

set r0 [$ns node] ;# node 4

set r1 [$ns node] ;# node 5

#Create links between the nodes

$ns duplex-link $fs $r0 100Mb 1ms DropTail

$ns duplex-link $ps $r0 100Mb 1ms DropTail

$ns duplex-link $fd $r1 100Mb 1ms DropTail

$ns duplex-link $pd $r1 100Mb 1ms DropTail

$ns duplex-link $r0 $r1 $bw $latency CBQ

#Congigure the CBQ

set cbqlink1 [$ns link $r0 $r1]

set cbqlink2 [$ns link $r1 $r0]

$ns trace-queue $r0 $r1 $nsf

$ns trace-queue $r1 $r0 $nsf

#Set the CBQClass

set topclass [new CBQClass]

$topclass setparams none 0 1 auto 9 2 0

#topclass doesn't have a queue

set class_0 [new CBQClass]

set queue_0 [new Queue/DropTail]

$queue_0 set limit_ $filler_limit

$class_0 install-queue $queue_0

$class_0 setparams $topclass 1 1 auto 8 1 0

set class_1 [new CBQClass]

set queue_1 [new Queue/DropTail]

$queue_1 set limit_ 100

$class_1 install-queue $queue_1

$class_1 setparams $topclass 1 1 auto 0 1 0

set class_2 [new CBQClass]

set queue_2 [new Queue/DropTail]

$queue_2 set limit_ 100

$class_2 install-queue $queue_2

$class_2 setparams $topclass 1 1 auto 0 1 0

$cbqlink1 insert $topclass

$cbqlink1 insert $class_0

$cbqlink1 insert $class_1

$cbqlink2 insert $topclass

$cbqlink2 insert $class_2

$cbqlink1 bind $class_0 0 ; # fid 0

$cbqlink1 bind $class_1 1 ; # fid 1

$cbqlink2 bind $class_2 2 ; # fid 2

#Monitor the queue for the link between node r0 and node r1

$ns duplex-link-op $r0 $r1 queuePos 0.5

$ns duplex-link-op $r1 $r0 queuePos 0.5

#initiize the incoming and outgoing trace files

set tfile1 [new Tracefile]

$tfile1 filename outgoing.ns

set tfile2 [new Tracefile]

$tfile2 filename incoming.ns

#Setup a udp agent at fs and connect it to a sink at fd

set udp0 [new Agent/UDP]

$udp0 set packetSize_ 64000

$ns attach-agent $fs $udp0

$udp0 set fid_ 0

set sink0 [new Agent/Null]

$ns attach-agent $fd $sink0

$ns connect $udp0 $sink0

#setup a UDP agent at ps and connect it to a sink at pd

set udp1 [new Agent/UDP]

$udp1 set packetSize_ 64000

$ns attach-agent $ps $udp1

$udp1 set fid_ 1

set sink1 [new Agent/Null]

$ns attach-agent $pd $sink1

$ns connect $udp1 $sink1

#setup a UDP agent at pd and connect it to a sink at ps

set udp2 [new Agent/UDP]

$udp2 set packetSize_ 64000

$ns attach-agent $pd $udp2

$udp2 set fid_ 2

set sink2 [new Agent/Null]

$ns attach-agent $ps $sink2

$ns connect $udp2 $sink2

# Attach a CBR filler at the fs

set cbr0 [new Application/Traffic/CBR]

$cbr0 set packetSize_ $cbr_pkt_size

$cbr0 set rate_ $cbr_rate

$cbr0 attach-agent $udp0

# attach pre-existing outgoing traffic at ps

set trace1 [new Application/Traffic/Trace]

$trace1 attach-tracefile $tfile1

$trace1 attach-agent $udp1

# attach pre-existing incoming traffic at pd

set trace2 [new Application/Traffic/Trace]

$trace2 attach-tracefile $tfile2

$trace2 attach-agent $udp2

#Schedule events

puts "... Simulation running ...  this could take up to 30 min. "

$ns at 0.0 "$trace1 start"

$ns at 0.0 "$trace2 start"

$ns at 0.0 "$cbr0 start"

$ns at 1800.0 "$cbr0 stop"

$ns at 1800.0 "$trace2 stop"

$ns at 1800.0 "$trace1 stop"

$ns at 1801.0 "finish"

#Run the simulation

$ns run
B.3. FTP Filler experiments

# Nasser Alzeidi 2001

# exp3.tcl

# This tcl script simulates the following tobology.

# 

# FS                                          FD 

#    \                                         /

#      \    

          / 

#        \                                 /

#          R1-----------------R2

#        / 
                    \

#      /

                      \

#    /



\

# PS

 

  PD

# 

# The four links are all having the same configuration: BW = 100Mbs,
# Latency= 2ms

# The parameters of the middle linke will be changed for different simulations.

# These are gona be read from the command line as arguments to the file

# 

# FTP is attaced at FS and is sending to FD using TCP

# At PS (Pre-existing source) attaced a trace file (outgoing) and is sending to 
# PD (Pre-existing distination)

# Also at PD attaced a trace file (incoming) and is sending to PS

# 

# Usage: exp3.tcl <BW> <Latency> <Buffer_Size> <Out_file>

# <BW> is the bandwidth, example: 20Mb

# <Latency> is the delay on the linke, example: 20ms

# <Buffer_size> is the size of the buffer at R1 and R2, example: 32

# <Out_file> the name of the output file

#

#=====================================================

# make sure that there are 4 parameters given

if {[llength $argv] != 4} {

        puts "Missing parameters..."

        exit 1

}

set bw [lindex $argv 0]

set latency [lindex $argv 1]

set buffer [lindex $argv 2]

set out_file [lindex $argv 3]

set ftp_limit [expr ($buffer * 1024) / (1000)]

set ack_limit [expr ($buffer * 1024) / (40)]

#Create a simulator object

set ns [new Simulator]

#Define different colors for data flows

$ns color 0 Blue  ;# filler traffic FTP

$ns color 1 Red   ;# Pre-existing outgoing traffic

$ns color 2 Green ;# Pre-existing incoming traffic

#Open the ns trace files

set nsf [open "| project x $out_file $out_file x" w]

#Define a 'finish' procedure

proc finish {} {


global ns nsf


$ns flush-trace


#Close the trace file


close $nsf


exit 0

}

#Create six nodes

set fs [$ns node] ;# node 0

set fd [$ns node] ;# node 1

set ps [$ns node] ;# node 2

set pd [$ns node] ;# node 3

set r0 [$ns node] ;# node 4

set r1 [$ns node] ;# node 5

#Create links between the nodes

$ns duplex-link $fs $r0 100Mb 1ms DropTail

$ns duplex-link $ps $r0 100Mb 1ms DropTail

$ns duplex-link $fd $r1 100Mb 1ms DropTail

$ns duplex-link $pd $r1 100Mb 1ms DropTail

$ns duplex-link $r0 $r1 $bw $latency CBQ

#Configure the CBQ

$ns trace-queue $r0 $r1 $nsf

$ns trace-queue $r1 $r0 $nsf

set cbqlink1 [$ns link $r0 $r1]

set cbqlink2 [$ns link $r1 $r0]

#Set the CBQClass

set topclass [new CBQClass]

$topclass setparams none 0 1 auto 9 2 0

set class_0 [new CBQClass]

set queue_0 [new Queue/DropTail]

$queue_0 set limit_ $ftp_limit

$class_0 install-queue $queue_0

$class_0 setparams $topclass 1 1 auto 8 1 0

set class_1 [new CBQClass]

set queue_1 [new Queue/DropTail]

$queue_1 set limit_ 100

$class_1 install-queue $queue_1

$class_1 setparams $topclass 1 1 auto 0 1 0

set class_2 [new CBQClass]

set queue_2 [new Queue/DropTail]

$queue_2 set limit_ 100

$class_2 install-queue $queue_2

$class_2 setparams $topclass 1 1 auto 0 1 0

set class_3 [new CBQClass]

set queue_3 [new Queue/DropTail]

$queue_3 set limit_ $ack_limit

$class_3 install-queue $queue_3

$class_3 setparams $topclass 1 1 auto 8 1 0

$cbqlink1 insert $topclass

$cbqlink1 insert $class_0

$cbqlink1 insert $class_1

$cbqlink2 insert $topclass

$cbqlink2 insert $class_2

$cbqlink2 insert $class_3

$cbqlink1 bind $class_0 0 ; # fid 0

$cbqlink1 bind $class_1 1 ; # fid 1

$cbqlink2 bind $class_2 2 ; # fid 2

$cbqlink2 bind $class_3 0 ; # ACKs for the TCP

#Monitor the queue for the link between node r0 and node r1

$ns duplex-link-op $r0 $r1 queuePos 0.5

$ns duplex-link-op $r1 $r0 queuePos 0.5

#initiize the pre-existing trace files

set tfile1 [new Tracefile]

$tfile1 filename outgoing.ns

set tfile2 [new Tracefile]

$tfile2 filename incoming.ns

# setup a TCP connection between FS and FD

set tcp0 [new Agent/TCP/Sack1]

$ns attach-agent $fs $tcp0

$tcp0 set fid_ 0

$tcp0 set window_ 20000

set sink0 [new Agent/TCPSink/Sack1/DelAck]

$ns attach-agent $fd $sink0

$ns connect $tcp0 $sink0

#setup a UDP agent at ps and conect it to a sink at pd

set udp0 [new Agent/UDP]

$udp0 set packetSize_ 64000

$ns attach-agent $ps $udp0

$udp0 set fid_ 1

set sink1 [new Agent/Null]

$ns attach-agent $pd $sink1

$ns connect $udp0 $sink1

#setup a UDP agent at pd and conect it to a sink at ps

set udp1 [new Agent/UDP]

$udp1 set packetSize_ 64000

$ns attach-agent $pd $udp1

$udp1 set fid_ 2

set sink2 [new Agent/Null]

$ns attach-agent $ps $sink2

$ns connect $udp1 $sink2

# Attach FTP filler source at FS

set ftp0 [new Application/FTP]

$ftp0 attach-agent $tcp0

# attach pre-existing outgoing trace file to udp0

set trace1 [new Application/Traffic/Trace]

$trace1 attach-tracefile $tfile1

$trace1 attach-agent $udp0

# attach pre-existing incoming trace file to udp1

set trace2 [new Application/Traffic/Trace]

$trace2 attach-tracefile $tfile2

$trace2 attach-agent $udp1

#Schedule events

puts "... Simulation running ..."

$ns at 0.0 "$trace1 start"

$ns at 0.0 "$trace2 start"

$ns at 0.0 "$ftp0 start"

$ns at 1800.0 "$ftp0 stop"

$ns at 1800.0 "$trace2 stop"

$ns at 1800.0 "$trace1 stop"

$ns at 1805.0 "finish"

#Run the simulation

$ns run
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