
Network Simulator (NS2)
Some slides taken from ISI

http://www.isi.edu/nsnam/ns/

Agenda

• Overview of NS2
– What is NS2
– How to build an NS2 simulation

• NS2 internals
– Language organization
– Network architecture

• How to extend NS2
– Write your code in Otcl
– Write your code in C++

What is NS

• Discrete event simulator
• Packet-level
• Link layer and up
• Wired and wireless

How NS2 is implemented?

• Object-oriented (C++, OTcl)
–Extension to Tcl

• C++ for “data”
–Per packet action

• OTcl for control
–Periodic or triggered action



Elements of ns-2

• Create the event scheduler
• [Turn on tracing]
• Create network
• Setup routing
• Insert errors
• Create transport connection
• Create traffic
• Transmit application-level data

Creating Event Scheduler

• Create event scheduler
– set ns [new Simulator]

• Schedule events
–$ns at <time> <event>
–<event>: any legitimate ns/tcl 

commands
• Start scheduler

–$ns run

Tracing

• Trace packets on all links
–$ns trace-all [open test.out w]

<event> <time> <from> <to> <<event> <time> <from> <to> <pktpkt> <size> > <size> ---- <fid> <src> <dst> <<fid> <src> <dst> <seqseq> > 
<<attrattr>>
+ 1 0 2 cbr 210 + 1 0 2 cbr 210 -------------- 0 0.0 3.1 0 00 0.0 3.1 0 0
-- 1 0 2 cbr 210 1 0 2 cbr 210 -------------- 0 0.0 3.1 0 00 0.0 3.1 0 0
r 1.00234 0 2 cbr 210 r 1.00234 0 2 cbr 210 -------------- 0 0.0 3.1 0 00 0.0 3.1 0 0

• Trace packets on all links in nam-1 
format
–$ns namtrace-all [open test.nam w]

• Must appear immediately after 
creating scheduler

Tracing

• Turn on tracing on specific links
–$ns trace-queue $n0 $n1
–$ns namtrace-queue $n0 $n1



Creating Network
• Nodes

–set n0 [$ns node]
– set n1 [$ns node]

• Links and queuing
–$ns duplex-link $n0 $n1 

<bandwidth> <delay> 
<queue_type>

–<queue_type>: DropTail, RED, CBQ, 
FQ, SFQ, DRR

Creating Connection: UDP

• UDP
–set udp [new Agent/UDP]
– set null [new Agent/Null]
–$ns attach-agent $n0 $udp
–$ns attach-agent $n1 $null
– $ns connect $udp $null

Creating Traffic: On Top of 
UDP

• CBR
–set src [new Application/Traffic/CBR]

• Exponential or Pareto on-off
– set src [new 

Application/Traffic/Exponential]
– set src [new 

Application/Traffic/Pareto]

Creating Connection: TCP

• TCP
–set tcp [new Agent/TCP]
– set tcpsink [new Agent/TCPSink]
–$ns attach-agent $n0 $tcp
–$ns attach-agent $n1 $tcpsink
–$ns connect $tcp $tcpsink



Creating Traffic: On Top of 
TCP

• FTP
–set ftp [new Application/FTP]
–$ftp attach-agent $tcp

• Telnet
– set telnet [new Application/Telnet]
–$telnet attach-agent $tcp

Creating Traffic: Trace 
Driven

• Trace driven
– set tfile [new Tracefile]
– $tfile filename <file>
– set src [new Application/Traffic/Trace]
– $src attach-tracefile $tfile

• <file>:
– Binary format (native!)
– inter-packet time (msec) and packet size 

(byte)

TCLscript: example1
#Create a simulator object#Create a simulator object
set ns [new Simulator]set ns [new Simulator]

#Open the nam trace file#Open the nam trace file
set nf [open out.nam w]set nf [open out.nam w]
$ns namtrace$ns namtrace--all $nfall $nf

#Define a 'finish' procedure#Define a 'finish' procedure
proc finish {} {proc finish {} {

global ns nfglobal ns nf
$ns flush$ns flush--tracetrace
#Close the trace file#Close the trace file
close $nfclose $nf
#Execute nam on the trace file#Execute nam on the trace file
exec nam out.nam &exec nam out.nam &
exit 0exit 0

}}

#Create two nodes#Create two nodes
set n0 [$ns node]set n0 [$ns node]
set n1 [$ns node]set n1 [$ns node]

#Create a duplex link between the nodes#Create a duplex link between the nodes
$ns duplex$ns duplex--link $n0 $n1 1Mb 10ms DropTaillink $n0 $n1 1Mb 10ms DropTail

#Create a UDP agent and attach it to node n0#Create a UDP agent and attach it to node n0
set udp0 [new Agent/UDP]set udp0 [new Agent/UDP]
$ns attach$ns attach--agent $n0 $udp0agent $n0 $udp0

# Create a CBR traffic source and attach # Create a CBR traffic source and attach 
it to udp0it to udp0

set cbr0 [new Application/Traffic/CBR]set cbr0 [new Application/Traffic/CBR]

$cbr0 set packetSize_ 500$cbr0 set packetSize_ 500

$cbr0 set interval_ 0.005$cbr0 set interval_ 0.005

$cbr0 attach$cbr0 attach--agent $udp0agent $udp0

#Create a Null agent (a traffic sink) and #Create a Null agent (a traffic sink) and 
attach it to node n1attach it to node n1

set null0 [new Agent/Null]set null0 [new Agent/Null]

$ns attach$ns attach--agent $n1 $null0agent $n1 $null0

#Connect the traffic source with the #Connect the traffic source with the 
traffic sinktraffic sink

$ns connect $udp0 $null0  $ns connect $udp0 $null0  

#Schedule events for the CBR agent#Schedule events for the CBR agent

$ns at 0.5 "$cbr0 start"$ns at 0.5 "$cbr0 start"

$ns at 4.5 "$cbr0 stop"$ns at 4.5 "$cbr0 stop"

#Call the finish procedure after 5 seconds #Call the finish procedure after 5 seconds 
of simulation timeof simulation time

$ns at 5.0 "finish"$ns at 5.0 "finish"

#Run the simulation#Run the simulation

$ns run$ns run


