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| nt roduct1 on

“NS (version 2) I1s an object-
ori ented, discrete event driven
network sinmulator witten i n C++
and Ocl”

-p OTcl : Tl mterpreter - E - Q
with OO extention Analysis

OTcl Script Simulation Tr acegr aph
Sirnulation NS Simulator Library Results
Program * Event Scheduler Objects :)::r—u

* MNetworl Component Ohyects NAM

* Metworl Setup Helping
Modules (Plumbing Modules) Mevwork




Topl cs

e | ntroducti on
e Witing scripts
e Witing Wwreless scripts
e Post sinulation anal ysis
- NAM
- Tracegr aph
e Useful |1 nks



Witing Scripts

"exanpl el. tcl'

Creating a sinulator object
set ns [new Sinul at or]
Qoen file for witing trace data

set nf [open out.nam wj set f [open out.tr w

$ns nantrace-all $nf $ns trace-all $f
Add procedure finish

proc finish {} {
gl obal ns nf f
$ns flush-trace
cl ose $nf

cl ose %f
exec nam out . nam &

exit 0}



Witing Scripts

"exanpl el. tcl'

When to call procedure finish
$ns at 5.0 "finish"

Start sinulation

$ns run

Addi ng nodes

set n0O [$ns node]

set nl [$ns node]

Connect two nodes

$ns dupl ex-1ink $n0 $n1l 1M 10ns DropTai l



Witing Scripts
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"exanplel.tcl'
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Witing Scripts

"exanpl el. tcl'

Addi ng agents and traffic source

set udpO [ new Agent/ UDP]
$ns attach-agent $n0 $udpO
set cbrO [new Application/ Traffic/CBR]
$cbr0 set packetSize 500
$cbr0 set interval _ 0.005
$cbr0 attach-agent $udpO
set null O [new Agent/Nul | ]
$ns attach-agent $nl $null 0
$ns connect $udpO0 $nul 1 0
$ns at 0.5 "$cbrO start”
$ns at 4.5 "$cbr0 st op”
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Witing Wreless Scripts

"exanpl e2. tcl'

Defining wireless options

set

set

set
set
set
set
set
set
set

set

val (chan)

val (prop)

nodel

val (ant)
val (1)

val (ifq)
val (i fqgl en)
val (netif)
val (nmac)

val (rp)

val (nn)

Channel / Wr el essChannel ; # channel type

Pr opagat i on/ TwoRayG ound; # radi o- propagati on

Ant enna/ OQmi Ant enna ; # Antenna type
LL ;# Link |ayer type
Queue/ DropTai | / Pri Queue ;# Interface queue type

50 ;# max packet in ifq
Phy/ Wr el essPhy # network interface type
Mac/802_11 ;# MAC type

DSDV ; # ad- hoc routing protocol

2 ; # nunber of nobil enodes



Witing Wreless Scripts

"exanpl e2. tcl'

Create & define topol ogy

set topo [new Topography]
$topo load flatgrid 500 500 #500m x 500m

Create God — General Operations Descriptor

creat e-god $val (nn)



Witing Wreless Scripts

"exanpl e2.tcl'
Confi gure node

$ns_ node-confi g -adhocRouting $val (rp) \
-1l Type $val (11) \
-macType $val (mac) \
-i fqType $val (ifqg) \
-i fqLen $val (ifqglen) \
-ant Type $val (ant) \
-propType $val (prop) \
-phyType $val (netif) \
-t opol nst ance $topo \
-channel Type $val (chan) \
-agent Trace ON \
-routerTrace ON \
-macTrace OFF \

-nmovenent Trace OFF



Witing Wreless Scripts

"exanpl e2. t cl

Cr eat e nodes

for {set i

}

0}

Provi de start

$node_ (0)
$node_ (0)
$node_ (0)

$node (1)
$node (1)
$node (1)

set
set

set

set
set

set

{$i < $val(nn) } {incr i} {
set node ($i) [$ns_ node ]

$node ($i) randomnotion O

posi tions
X_ 5.0
Y 2.0
Z 0.0

X_ 390.0
Y_ 385.0
Z 0.0

# di sabl e random noti on



Witing Wreless Scripts

"exanpl e2. tcl'

Cr eat e novenent

$ns_ at 50.0 "$node (1) setdest 25.0 20.0 15.0"
$ns_ at 10.0 "$node (0) setdest 20.0 18.0 1.0"
$ns_ at 100.0 "$node (1) setdest 490.0 480.0 15.0"
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Post Simul ati on Anal ysi s

Net wor kK Ani mat or — NAM

Namis a Tcl/TK based ani nation tool for view ng
network sinulation traces and real world packet
traces.”

File ¥iews analysis lan .naum
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Post Simul ati on Anal ysi s

Trace File formt

ewvent | time ﬁggjg HEEE tI,Jt-;{I:FE Epikzte flags | £id asc;_:dcr addsc;_:r 1313% IJi}Eit
r receive (at Lo node)
+ ERCUELE (&t queus) sroc addre node.port (3.0)
- decueues [at dqueue) d=t addr node.port (0.0)
cl drop [at queue)

r 1.3556 3 2 ack 40 ——————-— 1 3.0 0.0 15 201

+ 1.3556 2 0 ack 40 ——————-— 1 3.0 0.0 15 201

- 1.3556 2 0 ack 40 ——————-— 1 3.0 0.0 15 201

r 1.3535%6 0 2 tecp 1000 ——————- 1 0.0 3.0 292 13985

+ 1.355%e 2 3 teop 1000 ——————-— 1 0.0 3.0 29 1399

d 1.355%7e 2 3 teop 1000 ——————-— 1 0.0 3.0 29 1399

+ 1.3536 1 & chr 1000 —-——————- 2 1.0 3.1 157 207

- 1.356 1 & chr 1000 ——————- 2 1.0 3.1 157 207




Post Simul ati on Anal ysi s

TraceG aph

‘* Trace graph is a Network Sinulator ns-2 trace files
anal yser.”

Supported ns-2 trace file formats:
Wi red

satellite

wireless (old and new trace)

new trace

W red-cumwrel ess

Requires Matlab 6.0 libraries



Post Si nul ati on Anal ysi s

TraceG aph

sent packet id

Sent packet ID vs simulation RTT ¥ sent packet id
SPAKtcp ACK ack

—=




Post Simul ati on Anal ysi s

TraceG aph

<} Graphs c:‘dos.tr BE=1
i_% Options 20 Graphs 30 Graphs  Histograms
Load a graph Y awis label: | destination node
Save figure to jpeg
Sawe figure to Lff
Copy figure to clipboard  Crrl+C

ickets at all the nodes »source node v des = auiz label: I

Mumbers of generated packets at all the nodes X source node Y destination node

destination node:

source node
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Usef ul LI nks

The Network Sinmulator — ns 2
http://www.isi.edu/nsnam/ns/index.html

Marc Geis's tutori al
http://www.isi.edu/nsnam/ns/tutorial/index.html

ns by exanple — http://nile.wpi.edu/ NS

The ns docunentation -
http://www.isi.edu/nsnam/ns/ns-documentation.htmi

ns users mailing list (ns-users@isi.edu )
Tracegr aph (www.geocities.com/tracegraph )

My ns page — http://profile.iiita.ac.in/sandeep_ wc02



