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ABSTRACT

Network Simulator version 2 (NS-2) is a simulation software for computer
communication networks which is developed using C++ Language on Linux platform.
NS-2 is an effective software and widely used in computer network communication
researcher groups. However NS-2 is complicated. To use NS-2, users have to write
TCL Script and understand structure of trace file and AWK Script as well. For the
network simulation, users need to specify all parameters and environment and
create related files or scripts to generate a single point of graph and the animation of
one situation. Therefore NS-2 needs to run several times to create entire line graph
and complete scene of animation.

In this project, we present the development of Graphic User Interface (GUI)
for NS-2 which is more convenient to use for non-expert users. Our developed
software is called “NS-2 USER INTERFACE FOR TCP PROTOCOLS” or “NS-2UI4TCP”.
To use NS-2UI4TCP, users only specify simulation parameters, TCP Protocols and
performance metrics. Then it will automatically call NS-2 program to run simulation.
The simulation results are shown in the terms of network performances which are
represented in graphs and complete animations. Moreover, we provide the tutorial
for TCP Protocols in wired networks in order to make users clearly understand the
principle of TCP Protocols in wired networks. The user guide is also provided for

understanding the steps of using NS-2UI4TCP.
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TunpuMIviurasauea-ylugl Fausenaumediun q fiswasiden fail

el

2.6.1 d@asuan@ioa (TCL Script)
ansudiduoadulwadsivunannznissiasdaesinveamniedilngluiaiadeil
agagUsEnaunit 7 d1utoy ¢ Ao
1. pshedeAmsfinesueanIsenaninnsyiney (Simulation Parameters Setup)
AMs3uAUNSYINaY (Initialization)

nsvrAntisuveluunse 9 (Nodes Definition)

2

3

4. msWimideuveanisidleusa (Links Definition)

5. mslumieuveaelaud (Agents Definition)

6. nsmleuvaLewndiadu (Applications Definition)
.

N1FUNTSV9IU (Termination)

2.6.1.1 MsAnRAIMTnesYaINNsIaBINITINL
druusnvasmssiasansviuiuuiiansfuduiidesUssnesisas Boase q ves
szuuIeaUeTinBINsTansty Tiud
val() usulsiivsematunifusseasBeavsrnty g

set val(stop) aitldlunissiass; axthluldreludunisaunisyiey

Wsunsufl 2.1 Simulation Parameters Setup

# & —— = — —4— o —— 4 - — —

kil Simulation parameters setup
#=========:=================::::::==

set val (stop) 10%g; # time of simulation end

2.6.1.2 ANSISUAUNITYINGU
- 17 o [-1 [ = q' v = 1 o o d I i
ANSLSNAUAITINUUUAIUNISNAS1ATUI818D AMVUATILAY NS Trace File way

= d P o 1 o 1 1 a v o
NAM Trace File Falusunsuf 2.2 1Wusmagnissiivuaaludiunisisuaunisvineu
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#Create a ns simulator
set ns [new Simulator]

#Open the NS trace file
set tracefile [open out.tr w]
$ns trace-all $tracefile

#Open the NAM trace file
set namfile [open out.nam w]
$ns namtrace-all S$namfile

2.6.1.3 nsluAdeuvedlnunnigg

| v = - @ | o ' | ¥
Lﬂua'ﬁuﬂa'ﬁqQIWUG\‘UQIUSLL?\?JJVI Vo X Lﬂuﬂ?E]EJ'Nﬂ']Sﬂ'!WUﬂﬂ"IIuﬁ’JU"E

TUsunsudi 2.3 Nodes Definition

# Nodes Definition

It

#Create 2 nodes
set n0 [$ns node]
set nl [$ns node]

Yo a = '
2.6.1.4 n15WAeNuvDIN1SLaNnD

1 J v dl 1 c!! el at ] o 1 1 v o
Wudhuiiabenisweuss @lusunsud 2.4 1Wudedresnisivuaailudiunislien

- 4 1
UHIHUBINTITBUAD

TUsunsufl 2.4 Links Definition

#Create links between nodes
$ns duplex-link $n0 $nl 100.0Mb 10ms DropTail
$ns queue-limit $n0 $nl 50

#Give node position (for NAM)
$ns duplex-link-op $n0 $nl orient right
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2.6.1.5 n15liAte1uvaLaLaud
Dudhuiidmunlnsinaealudunsiuadesalnsezidendulnsneeadidfivaranunse

seylainfeaniseiiavesfidfiuuule 16un Tahoe, Reno, New Reno, Vegas wag Sack lngaz

fuusuaduIkasivuatatene (Sink) Baneurneanunsafuavuineuiafnlasn

ﬂ: a 1 o 1 1 o =Y
me Teelusunsud 2.5 1Wushegranmsivuaailudiunisvetuiuvoaewud

Tsunsufl 2.5 Agents Definition

#:———==_ == = ey = ==

#Setup a TCP Newreno connection
set tcp0 [new Agent/TCP/Newreno]
Sns attach-agent $n0 S$tcpl

set sinkl [new Agent/TCPSink]
Sns attach-agent $nl $sinkl

Sns connect S$tcp0 $sinkl

$tcpl0 set packetSize 1500

2.6.1.6 N3 MAINEIUVDILDNNALATU
| - ' pu| - w -l - P—"
drutlazidudruniidonuennaladu Tnenfeud 2 slafe FTP wag Telnet laguaw
a v o v v o o w ° a . ; =
wamw*namwmaamwumLamuﬁmsim'iummsnmwumamLiqumwm Application #
1 vl v = & e ' ° i Py, Yo a a
a5193unilasnme Falusunsy 2.6 WushedanisfnuaaIdun1sIvaIteLUa o WNALA

s

VU

Wsunsufl 2.6 Application Definition

Applications Definition

#Setup a FTP Application over TCP/Newreno connection
set ftp0 [new Application/FTP]

$ftp0 attach-agent S$tcp0l

Sns at 1.0 "$ftp0 start"

$ns at 2.0 "$ftp0 stop"

2.6.1.7 N15AUMSNINIU

ot

A = o & v o )
WifaaImui Sval(stop) fladnld svvvasngavitunaglnunvzgnIwnlingug

a  w w o (P P & - o v e w .
ANTITLIUAU NNV proc finish EYNLTYNTULIND NIMUIMEATN NS Trace File way
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Y U o [T P o 1 o 1
Nam Trace File ‘D‘WHUU'NLLﬂﬂQﬂ@ﬂ'ﬂﬁJU@ﬂﬂﬁﬁﬂ'ﬂ ‘U\‘lI‘lJ'iLLﬂ'ilIVI 2.7 Lﬂumamqmimwumm

Tudrun1saunisvineu

TUsunsudi 2.7 Termination

#Define a 'finish' procedure
proc finish {} {
global ns tracefile namfile
Sns flush-trace
close $tracefile
close Snamfile
exec nam out.nam &
exit 0
}
$ns at $val(stop) "$ns nam-end-wireless Sval (stop)"
Sns at $val(stop) "finish"
$ns at $val (stop) "puts \"done\" ; 3ns halt”
$ns run

2.6.2 Traffic File
Traffic File WulWadalAvdnwuennsasiasiuiniovie gltannsoairuadagly
'3 ¢ alm, ¥ v v & TR, v | o
FoWAWIS corgen.tel MAnRMTaNAUBUIRa-Yotua? Tnenisitrlunalsuumulysunsui

28

d o ﬂ:’ = 5
TUsunsuyt 2.8 Ardansinnswansiiag cbrgen.tcl

l~/home/ns—allinone—2.34/ns—2.34/indept—utils/cmu—scen—gen

wannuulgaa

TUsunsui 2.9 Ardensinnewaniuls cbrgen.tcl (fa)

ns cbrgen.tcl [-type tcp] [-nn nodes] [-seed seed] [-mc
connection] [-rate rate]
P
Toe

Type fian1siaanguiuuniseas TCP

Nodes Aadrurulnuslunisdiass wuredu Tnus
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Seed ABAITILIUNTTAL
Connection AB3UIUNTBNAD M8y Connection

Rate ABRsINTTAS

o ar 1 o o
WsN5UN 2.10 A9EI9ATEHS

|ns tcpgen.tcl -type tcp -nn 25 -seed 0.0 -mc 8 -rate 4.0

U
o o

Falusunsu 2.11 WudregnswasiBanued Traffic File fildarnnisldedasanan

Tsunsuft 2.11 Traffic file

#

# 5 connecting to 7 at time 163.0399642433226

#

set tcp_(l) [$ns_ create-connection TCP Snede~(5) TCESink
$node_(7) 0]

$tcp_(1) set window 32

$tcp_(1) set packetSize 512

set ftp_(l) [$tcp (1) attach-source FTP]

Sns_ at 163.0399642433226 "S$ftp (1) start"

2.6.3 Trace File
- o W a = d v o« o a - - '
"ﬁaceFﬂeLUUﬂBHaﬂU%MUUNﬁﬁWﬁﬂBQﬂTﬁﬂﬂaaﬂﬂuﬂﬂﬂiqﬂaﬁLBﬂﬂﬂTﬂﬁBMﬁamaﬁ

' o 1 | & »
wiazluuafiaatang q lnavdszneume 3 d@wwfe Wire Event, IP Trace uag Protocol

Tsunsudl 2.12 sUnuUaaa Trace File

‘wire_Event ——————— TCPa thace

} - = ] :
P399 2.3 uazmsan 2.4 Wuswasidenludiu Wire_Event uag TCP_trace
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Event Abbreviation

Type Value

Wire Event | r : Receive
d: Drop

e : Error

+ : Enqueue

- : Dequeue

%g %d %d %s %d %s %d %d.%d %d.%d %d %d

double | Time

int (Link-layer) Source Node

int (Link-layer) Destination Node
string Packet Name

int Packet Size

string Flags

int Flow ID

int (Network-layer) Source Address
int Source Port

int (Network-layer) Destination Address
int Destination Port

int Sequence Number

int Unique Packet ID
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A15199 2.4 TCP Trace

Event Type Value

TCP Trace | %d 0x%x %d 9%d

int Ack Number

hexadecimal | Flags (Used by FUlLTCP)
FIN=0x01, SYN=02, PUSH=08, ACK=10, ECE=40, CWR=80

int Header Length

int Socket Address Length

at 1 = at 1 E a =
AL NNTLTLIABANUAI 9 189 Trace File Aananaluzun 2.18

Type | Time Source | Destination | Packet | Packet | Flags | Flow | Source | Destination | Sequence | Packet

Node Node Name Size D adress | Address Number 1D
(Byte)

+ 0.94176 2 k. tep 10G0 i 0 G.0 3.0 25 a0
+ 0.94176 2 =3 tcp 1000 Bl o] 0.0 3.0 26 al
d 0.94176 2 ) tep 1000 e ¢] 0.0 3.0 26 a1
+ 0.95072 2 0 ack a0 e o 3.0 0.0 14 29
0.95072 2 0 ack a0 - 0 3.0 0.0 14 29
- 0.95176 2 3 tcp 1000 —— 0 G.0 3.0 21 36
+ 0.95176 2 3 tcp 1000 ——— 0 0.0 3.0 27 a2

JU# 2.18 maaulsn99uas Trace File

2.6.4 @asun AWK

ansus AWK 1ulnddadousneniw AWK v iidudesmunlunisdanses
wenUeE Trace File evdauszavianimeing 9 U84N1391809 LU PDF, Throughput, Delay
uay Loss lagi

PDF (Packet Delivery Fraction) Aerdadiuvesuisadoyaiivanenisiulsdnsa
soUSinadeyafidsaindums

v

& - ~ a v =
Delay ﬂ@na’l'ﬂtﬁ EJILF[U?J VAT E]Ha LAUNINTT ﬂmqu\ﬂi}ﬂ\iﬂaq N
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= = A 1 1 v
Loss AaUSunudeyaimmeluluseninimsdadaya
= o 1 = 2/ A at ] 1 = 2/ |
Throughput Adndrureslunateyanuarenisiuladianeysuudeyaiinn

TrualuiAseatudiannun

d" nl s () - 3 o o/ o
Falusunsui 2.13 uidusnegeansust AWK dwsudanses TCP trace file

TUsunsudi 2.13 a@ASUA AWK dvsufansas TCP Trace File

BEGIN {
startTime=0;
stopTime=0;
sends=0;
recvs=0;
droppedBytes=0;
droppedPackets=0;
highest packet id =0;
sum=0;
recvnum=0;
recvdSize = 0

{

time = $2;
packet_id = $6;
pkt size -=[$8:

# CALCULATE PACKET DELIVERY FRACTION
if (($1=="s")&&(S7=="tcp") && (54=="AGT")&& (pkt size>=512))
{sends++; } .
if (($1=="r")&&($7=="tcp")&&( $4=="AGT")&&(pkt size>=512))
{recvs++; }
# STORE START TIME
if($4 == "AGT"&&(S1 == "4+"| |81 == "s5")&&38 >= 512)
{
if($2<startTime) {
startTime = $2
}
}
# STORE STOP TIME
if ($4 == "AGT" && S$1 == "r" && $8 >= 512)
{
if ($2 > stopTime)
{
stopTime = $2
}

# For throughput

# Rip off the header

pkt _size = $8;

hdr_size = pkt size % 512;
pkt sige —= hdr size;
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# Store received packet's size
recvdSize += pkt size;

# CALCULATE DELAY
if (start_time([packet id]==0)
start_time[packet id]=time;
if (($1=="r")&&($7=="tcp")&& ($4=="AGT") && ($8>=512))
{

end_time[packet id] = time;
}
else {
end_ time€[packet id] = -17
}
# DROPPED DSR PACKETS
if (((31=5FD) | |(ST==g" ) e (875" tEpRE (3250%)

{
droppedBytes=droppedBytes+$8;
droppedPackets=droppedPackets+1;
}

#find the number of packets in the simulation
if (packet_id > highest _packet id)
highest packet id = packet id;

1
END {
for\§ i¥in efiditime ) \Y
start o= start time[i]:
end = end time[i];
packet_duration = end - start;
if Y \pagket duragictams 2 \A )
{ sum += packet duration;
recvnum++;

}

delay=sum/recvnum;

simTime=stopTime-startTime;

PDF=(recvs/sends) *100; #Packet Delivery Ratio(fraction)
PDR=recvs/simTime; # Packet Delivery Rate
PLR=droppedPackets/simTime; # Packet Loss Rate
throughput= recvdSize/simTime)* (8/1024);

printf("%.2f $.2f %d %.2f", PDF, delay*1000,
droppedPackets, throughput);
}
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n 2 a o s ° a=|
NAM Trace File i"fjwagamwuﬂuwaawémmmsmaamgmﬁ%an’lfﬂma NAM 919g

e = o:-[ 1 s 1
uﬂﬂﬁssmawaLLazLLammaaanuﬂugﬂnswwﬂmumma 9 98UIENOUAIY 2 @7UAD

Nam_Event way Node Trace

TUsunsudi 2.14 sUuuuvas NAM Trace File

Nai Bveilt —m——==e Node trace

ﬂ!' nl =J al 1 o
FINN5199 2.5 warn151an 2.6 WustwaziBualudiu NAM Trace File way Node

trace

A5197 2.5 FUluuvas NAM Trace File

Event Abbreviation | Flag Type Value
Comment - this line | #
is ignored
Dummy eventtobe | T -t time Time
used in time
synchronization
Node n -t time Time
-S int Node ID
-u double X Velocity
-U double X Velocity
-V double Y Velocity
-V shape Shape (circle, box,

hexagon)
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Event Abbreviation | Flag Type Value
-C color Color
-z double Size Of Node
-a int Address
- double X Location
Node n -y double Y Location
-Z double Z Location (Not
Supported)
- color | Label Color
-b string Labél
-l string Label
-0 color Previous Color
-S string State (UP, DOWN,
COLOR)
-L string Previous Label
-p string Label Location
-t string Previous Label Location
- color Inside Label Color
-l color Previous Inside Label

Color
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Event Abbreviation | Flag Type Value
-e color Label Color
-E color Previous Label Color
-T double Duration Of Movement
-W flag Wireless Node
-t time Time
Link L -5 int Source ID

h: Hop -d int Destination ID

r: Receive -r double Transmission Rate

d: Drop Line | -D double Delay

+: Enqueue
-h double Length

- Dequeue
-0 orientatio | Orientation

n

-b string Label
-C color Color
-0 color Previous Color
-S string State (UP, DOWN)

string

Label
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Event Abbreviation | Flag Type Value
-L string Previous Label
-e color Label Color
-E color Previous Label Color
-t time Time
-S int Source ID
-d int Destination ID
8 int Extent
-a int Packet Color Attribute ID
- int ID
-l int Energy
HE string Conversation
X comment | Comment
-p string Packet Type
Packet h: Hop -k string Packet Type
r: Receive -y comment
d: Drop Line
Packet +: Enqueue | -S int

-: Dequeue
-m int

E: Enqueue

D: Dequeue | -f int

| P: Drop
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Event Abbreviation | Flag Type Value
s time Time
-5 int Source ID
-d int Destination ID
-e int Extent
-a int Attribute
-i int ID
-l int Energy
-C string Conversation
Session E: Enqueue -X comment | Comment
D: Dequeue
-p string Packet Type
P: Drop
-k string Packet Type
T time Time
Session E: Enqueue -S int Source ID
D: Dequeue
Agent -d int Destination ID
P: Drop
-X flag Remove Agent
a
¢ il string Agent Name
-t time Time
-5 int Source ID
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Event Abbreviation | Flag Type Value
Agent a -X flag Remove Feature
-T char Type
-n string Name
-a string Agent
Feature I | -V string Value
Event G -0 string Previous Value
Group G -t time Time
L -n string Name
- int Node ID
-a int Group ID
-S int Source ID
Group G -d int Destination ID
Lan link L -0 orientatio | Orientation
n
L
= @ orientatio | Orientation
" n
-t time Time
-n string Name
-S int Node ID
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Event Abbreviation | Flag Type Value
Lan link L -C string Color
Mark node m -h string Shape (circle, square,
hexagon)
m
" -X flag Remove Mark
-t time Time
=S int Source ID
Mark node m -d int Destination ID
Routing event R -g int Multicast Group
R P packet Packet Source ID Or *
source
A%
-n flag Negative Cache
-T double Timeout
Routing event R -m string Mode (IIF Or OIF)
Execute tcl %
expression
v
Set trace file version .
V
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Event Abbreviation | Flag Type Value
Routing event R -t time Time
Execute tcl v - tcl Tcl Script
expression expressio
Y
n
Set trace file version y
-t time Time
Use nam graph
V
-V string Version
Energy status -- for .
future use 23 int Attribute
8
- time Time
A
-z time Time
-n int Hierarchy
Use nam graph g -n int Hierarchy
Energy status -- for A
future use
Hierarchical address A -p int Port Shift
space configuration --
e -0 hexadeci | Port Mask
initialization only
mal
-C int Multicast Shift
-a int Multicast Mask
-h int Hierarchy
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Event Abbreviation | Flag Type Value

-m int Node Shift

-s int Node Mask

it time Time
Hierarchical address - int 1D
space configuration --
initialization only
Color table ¢ -n string Color
configuration --

o} -t time Time

initialization only

-s int Source 1D
Create packet queue | q -d int Destination 1D
-- initialization only

X -a orientatio | Orientation
n

-t time Time

-n string Name
Layout lan X - double Rate

-D double Delay

-0 orientatio | Orientation

n
-0 orientatio | Orientation

n
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mﬁqﬁ 2.6 Node Trace

Event Type Value
Node Trace {%5.%s %s5.%s %d %s %s}
string Source Node Address
string Source Node Port
string Destination Node Address
string Destination Node Port
int Sequence Number
string Flags
string Packet Name

2.6.6 Result File
Result File {Wudayaaguiilaainnisii Trace File wifiansesmeanius AWK uay
annsadluilleunsinued POF, Delay, Loss Uaw Throughput liet1vay 1 9 Ingsuuuy

warAle819nsuaRIvaY Result File 1UWlUmuluswnsud 2.15 wazlusunsudi 2.16

TUsunsuit 2.15 EULLUUﬁLLamwm Result File

| PDF Delay Loss Throughput J

:‘ ot 1 as .
TUSLNTUN 2.16 A1DEIMNAANSNISHERY Result File

| 87.93 20.72 0.4 5.98

dwiunaihnueziEuanmsdaesiuduea-ylaslianiud TCL uas Traffic File
o o o G o g [y a & w
\udermunannzlunisdiassnialu nadnsoenuiarld Trace File Miduteyafudadila

oienn fldedeadevaniud AWK Tun1sdnnseamdeauoenunlaeddodmundns q aglu
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1%

ansusl AWK wadnsayld Result File antugldusindeyanaasudsyaninmiaiatiely
Result File lUWgunssialy

G L 5 1 =l at 2/ < -l = « ¢ 1 I‘JJ v v
wiulAItunaufig s dmnudutounonisilvuansuduaz Iiania 8] YUl lInD9

U

a e

Weueslazdeliwanduasae q ieulagldmdanivglinddanisiiassunazsoudaly

U
s W al

< v oA v o B YV a - ) o v 8 [
wileuiudnime oraviliiAnnisuasdin duau eld Trace File sonuylidafealou
ansus AWK 1iudn lun1sAnnses Trace File @9 Trace File vpaufazInsinAeadadniseaun

[ o oA v 00 VIn VY @ i = O = o 0 v v
Limilouiudnday viliflddeafinudnunizues Trace File uNUUIaU Result File 7ila

o 4:1 v :J 1 2
WBgunsla 1 9n szmulaaanisiesununliuuednslvreafianiazan o foegain
= g v oA Al | = - v P o a o 1o o

nimidudumeiininnit 2 eeduluigutugltaunesinssuiunisidudlvidnises q

1 < £ o ] -
UNIVLAULUI LILVBINT N mummaumgmlﬂumaumn

2.7 Java Programming
amdunwneniawmeifilsiunmsesnuuudmiunsldvudunesidnlaeiidiuves
nsueiuLazaIwiEnuuun e dndandaundieniinislédndandauazamisoaing
yunelnglusunsuld 91mannsaldlunisaiunisussgnduuvanysaldsannsaiFenldle
LawwLﬂ%aqﬂauﬁdmaéﬁamiﬂixma‘sam"mm%’mLL:J"’dwﬁ'UQﬂﬁ’m’lusxuum%aﬂiwuas
anusnadaluganisussgnauuinidnvssienian (Applet) dmiuiludiuvesIumnauen
e liflrudulalushunismevaussueslituiiume
AOANBEAB
1. dulusunsuiifivuiadnlussuuaiorns nismexlndazuuadlusunsy
O Java Bytecode Faamnsaidenldauldnniintslunalnnisinasy
\Fi3aT 81899177 (Java Virtual Machine) fuds Bytecode 1ulusunsuiiie
TmuuaissreufinmeiiimamuiedUsunsuidausaldlduwmaniosy
Auaniefurespeuianes
2. ddadunuundius darumuneiiesuidauesanibiiinsdndadoyanie
saudaanneuendanndeandndandawasntwdu q Wunsvilviiule
TrarhifinnsiAudunidsvesdoyalulusunsuyszynddundeluy

T 4 o 1o o = 1
sruuUfuinnsvinnlusunsulivinau nalnaisdaenaiadievesaninay

¥nsnsiedevuiaresuidanldlulusunsy
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e
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4. msUsznanavhillaissgnine duiuamuenaniigainvaglunisesnuuy
Tivieulensa
5. amNwNIINGanEaLaI Uiy
6. MlasuNsuuziilaguIem Sun Microsystems Tud 1995 uazvinlviiin
vimuaRinisnevaussveaiuviligndaiviusiwessendanlasiunalnnig
$rasaniotrsvessnuiudiunisvaciusriwes fimurssuvufififeu
Famualdsmamaelmae iliudunilsve@ndosi
nalnnsTnaedlAToUeUeIa1N (Java Virtual Machine) saufisdaidendionsulwiaes
LUUTTUIAIMER Justin-Time Complien) Fufumeulniassuuulauifialunisreulng
Bytecode (JuArdsfivszananald Wudaidenlunisuds Bytecode lunars q nsdl
Dynamic Just-In-Time @nsaneulnalaisenitnisuysvesnalnnisinasainianeveanan
911dn3Us (JavaScript) [unwiiwauilag Netscape Jaidiufauds (Interpreter)
NMTEAVFINAZIIBNIINISToURE1 Wivterunsiniamiiouainiuasinnuiili
wn fesnaniuenanausalfsldfudsuynssuuufoinasiaghisesnaulndlvsl
nazalalidauveevesssuuUdanimmdefuds dafuandsldduiasanituareimdn
Tunsiuantsussgnduwiy
Java Software Development Kit (J2SDK) iilugaimunlusunsuseniwianindail
in3nsiletedmiutiniamnlusunsy wu reulwiasd Avnined FulmiUre) lausis uaz
TUsunsuatiuayudu 9 Snunnuas U3En Sun Microsystems 1AuUszUMUUNTIIAILYD
TWaunsuftadresanamwanosnidy 3 dwu fie
J2ME (Java 2 Micro Edition) wmaﬁqgﬂuwamwmsﬁwwu'uaﬂﬂ'iLLﬂimﬁﬂ’%’mmm
AMeaudmzandmniunsiduuugunsaldidanselinduuindn 1w Insdnvidedie
PDA irasldluiih wiegunsailfany (s
J2SE (Java 2 Standard Edition) wmﬂﬁagﬂLLuuam'wm‘sﬁnmumaﬂﬂ‘mﬂwﬁa%’w
MnwIinuuurenRameshlUludnuaawauelau (Standalone) Usznauluse
1. 3muennaladu (Java Application) fodnwarmsvhenluuuiluannga

[ [
- as o - s

4 4
Annsuaryinaluyniaesngniinns JVM
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2. amuewan (Java Applet) Aodnwmrn15v19urealusinsuyfeavinauuunug
Tduusieesdndl seuusiesasfesdne JVM 130 Java Plug-in 11
$8I5UN1TVINNU
u’u‘ 1 ni v ¥ d‘ o a
3. 91710u (JavaBean) Aoguiuuvestudrulusunsuiaiistuniieiluloiam,
- v o4 o | | .
TUsunsunsaldiarinausiunielulusunsudu o anviniis
. vy o 4 v
J2EE (Java 2 Enterprise Edition) ‘vm'lElﬁﬂE‘ULL'U‘Uﬂn’I’J5ﬂ’lsww’lu‘uaﬂﬂiLanwﬁiN
EJ o - s - 4 a v vV o
MNNEIRIMIIINUULRBLRIN S SEAUET WIS a s TunIsId gl uIuIn 9
Usznaulume
1. amu@iwian (Java Servlet) AslUsunIunaineaInn1¥19IIMINULUUNITAT
a ) o E O Ay fal W ° d ar
\Biian MslduisafinfuuiIuid@snesiaduayunisinnuilal@iviangn
- o s A =Y
Sunldainiusmiwes W@iianagvitanulagande JVM vuaIaaiuldswinesuay

VY al
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gnisenldandléiunalnsiveea HTTP wavdwadwdidudeyaivludausm
\wesvalianT

2. JSP (Java Server Page) Aionislidnwnaniuavdnwasansus Tnadeuliiludiu
uilwean w1 HTML wasdmiuliuuiuidsminesfatiuayunisviau IS iilegld
Bunldemiuimadangn dwiidu Jsp ludumeszgnasulnduaryszinaua
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€3 Simulation Setting

Welcome to NS2UI4TCP's Simulation Setup

This Simulation Setting will help you specify basic
configuration settings of the NS-2 simulation.

Click Next to continue,

Next =

< Back ’ Cancel J Start Simulation

P v a v 5
JUM 4.3 vsuauYe Automatic Mode

Parameters Configuration

Configure the number of node, router, line and
simulation time to specify data

Number of Node '20 | nodels)
Number of Router :8_ bl | router(s)
simulation time |30 | second(s)

i

| Cancel J start Simulation

i <« Back il Next > |

o .
jUN 4.4 dauvas Parameters Configuration
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€ Simulation Setting

Link & Agent Configuration

isustyae_fOrontal [ r
Beniotly /00" N\ e
Queue Size | packet(s)
Speicriie 20 T- PN, Mops
Delay plly) 7] s
’ < Back J ‘ Next > ] I Cancel |2 OB e sindafltion

d g’ 1 =y o = 1 * . .
31J1n 4.5 AIATNNS1ELABSVRINTTINADILASE LY Link & Agent Configuration

JunaunelUavilunisiimmisfiinesveenisitasansetieludunes Link & Agent

Configuration flauansluzui 4.5
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Performance Metric versus Number of Connections

Select the number of connection range.

From |10 To §'4_O_____“- Connections

Step Up |10 = Connections

Start Simulation

[ < Back ‘ > Next J' L Cancel

l

2/
s 1

=
JUn 4.6 AN TuanIraniludiuves Performance metric Graph versus Number

of Connections

ludluves Performance Metric versus Number of Connections Aodunis
Wisusudssaninmanegiudiuauvespauddadu wazludiuves Select the number of

" = 1 1 o =l - | o -
connection range Wunisidentrvesainauidatunainiy mngﬂﬂamﬂamﬁmjmmmn

al = ot ﬁl ! @t o A
10 pewuiliatuauia 40 reuldadu Tneiin1siiudfiar 10 roudadu suanslugui 4.6
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Simulation Setkting

Performance metric

Choose the simulation option to show on the monitor.

& [Packet Delivery Fraction (PDF)|
(4 Throughput
&1 pelay

& packet Loss

i < Back I J‘ Next > J l Cancel ‘ Start Simulation

d 3-" 1 03
gﬂ'ﬂ 4.7 feAnTskansansIWluduvae Performance metric

FUADUOALUADNITAIAINITUARIHNATDINSIN Performance metric a¢ LT dan1

v
2

noan1sguszaninmeeinsmlusluuuresnisnfiweslatralneiilvdenseilne Packet

s 4
Delivery Fraction (PDF), End to End Delay, Packet Loss ey Throughput muam’lugﬂw
47
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Packet Delivery Fraction
Versus Number of
Connections
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Parameters Setting

! Performance Evaluation Performance Metric versus Number of Connections
| Select the performance metric(s) Select the number of connection range.
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n.1 n1sARAIlUSUNTU NS-2.35

[
@

NS-2.35 iileRndaiadaauysaiudravanmnsaldandlafgy n.1 deilfuneunisfndeal
1. emiivanuasinseuiainis i TneRuimdasanielui
$ sudo apt-get update
$ sudo apt-get install build-essential autoconf automake libxmu-dev
2. amulnanslusinsy NS-2.35 910
http://sourceforge.net/projects/nsnam/files/allinone/ns-allinone-2.35/ns-

allinone-2.35.tar.gz/download

U
o 1

3. upnlwd ns-allinone-2.35 tar.gz Tnsfuvisdenialuil
$ tar -zxvf ns-allinone-2.35.tar.¢z

a. Aasalusunsa NS-2,35 Tnefuniddeieluil
$ cd ns-allinone-2.35
$ /install

5. fmun Path vaalusuns NS-2.35 Tnefiusidrdedeluil
$ gedit ~/.bashrc
uazudly eseluil
# LD_LIBRARY PATH
OTCL_LIB=/your/path/ns-allinone-2.35/otcl-1.14
NS2_LIB=/your/path/ns-allinone-2.35/lib
X11_LIB=/usr/X11R6/lib
USR_LOCAL_LIB=/usr/local/lib
Export
LD_LIBRARY_PATH=5LD_LIBRARY PATH:SOTCL LIB:SNS2 LIB:$X11 LIB:SUSR L
OCAL_LIB
# TCL_LIBRARY
TCL_LIB=/your/path/ns-allinone-2.35/tcl8.5.10/library
USR_LIB=/usr/lib
export TCL_LIBRARY=STCL_LIB:SUSR_LIB



# PATH
XGRAPH=/your/path/ns-allinone-2.35/bin:/your/path/ns-allinone-
2.35/cl8.5.10/unix:/your/path/ns-allinone-2.35/tk8.5.10/unix
NS=/your/path/ns-allinone-2.35/ns-2.35/
NAM=/your/path/ns-allinone-2.35/nam-1.15/

export PATH=SPATH:SXGRAPH:SNS:SNAM

wianuily Path Seufesudr Wiuviddnfinduiindoyafiudly

$ source ~/.bashrc

m‘s'maaum’mQﬂﬁawmnﬁﬁﬂﬁgﬂﬂil,l.niu NS-2.35 lneRuniddanieluil
$ cd ns-2.35

$ /validate

i1 validate rutameinAnslUTUNTY NS-2.35 anysal wavanunsadalusunsy

wansladauanaluzuin n.1
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N.2 NISARASLAZNISISENLY9TU Netbeans IDE 7.0.1
Waluswnsy Ubuntu Software Center Tu Taskbar Menu ﬁdLLaWQTu‘gﬂﬁ n.2

1.
Ubuntu Desktop
l‘ . ] " F '4 : 2582 y Ao K‘
JUT n.2 nmwn’lw*miﬂmnm Ubuntu Software Center
2. RUNATIN netbeans TutosdumAlusunsy Ubuntu Software Center fananalugy
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o
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% Ubuntu Software Center
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Ubuntu Software Center
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AMARNUIN U

F1UasLduALNUNIAaE (Class Diagram)

9.1 510az198avaIAaTE Ul

= 1 s EJ
INYALLDYNFR N UDIARE U|LﬁU@Niﬂiuﬂ5NVlﬂl

Iﬂmniuﬁ' 9.1 Attributes LLlas Methods ¥a9aand Ul

Class UI {
Simulation sim;
Graph g;

/ /METHODS

public void main{();

public void newSimulation() ;
public void newGraph () ;

9.2 5788080 Ya9AaTd Simulation

al 1 2 B s o
F8asIdunrNeqUBIAand Simulation WuAelusunsun v.2

IU‘SLLﬂ'i:J“?I‘ 9.2 Attributes a2 Methods ¥89aa18 Simulation

Class Simulation {
Parameters param;
Nodes node;

/ /METHODS

public void main();

public void newScenario();
public void newWizard();
public void genGraph():
public void gridScale();
public void setDimension();

9.3 $18a219UAY9AANE Graph

1 al A
waridunfnaquesAand Graph Wudlusunsui 2.3
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static

static
static

static
statie
statie
static
statie
statie

static
static
static
static
statdc
static

static
static
static
static
statid

static

String ifqg ;

int by flag ;
int tep flag 7

int traffic flag ;
ink ¢ first j

int ¢ last ;

It & gtey §

int[] btraffic o list;

int[] traffieesg=11CTw

int'mebility flag|:
¥Fs fissTN\

Mt 3 1I6S

int s step —;

int[}) mob#digy = ItisE
St [ N molge 3 LB, &/ Liebe

int node ;

new intl[6];

new intl[6];

double sim time

’

SLighT
int
1 Mle

sim round
topoX;
topoY;

r

int nodel ;

vl CEETRARS) 4ilotols oy vy orv v W W

static int node2 ;

static int pdf flag;
statechint delayflag;
staticPint Yosp Hlady
static int throughput flag;

//node
static ArrayList<NodeDetail> allNode = new
ArrayList<NodeDetail> () ;

static String transport protocel = ""

mn

static String routing protocol = :

static DefaultCategoryDataset pdf dataset = new
DefaultCategoryDataset () ;

DefaultCategoryDataset () ;

static DefaultCategoryDataset loss_dataset = new
DefaultCategoryDataset () ;

static DefaultCategoryDataset throughput dataset
DefaultCategoryDataset ()

static ChartPanel CP_ pdf;
static ChartPanel CP_delay;

static DefaultCategoryDataset delay dataset = new

new
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TUsunsufl 9.3 Attributes waz Methods 289Aand Graph (#19)

static ChartPanel CP_loss;
static ChartPanel CP_throughput;

/ /METHODS

public static void main();

public static void generate cbr awk();

public static void generate tcp awk();

public static void generate filter awkf{):

public static woid generate_filter pdf_ awk():

public static void generate filter delay awk();
public static void generate filter loss awk();
public static void generate filter throughput awk();

public static void select based type();

public static void generate traffic(String
transport protocol, int node, int connection, String
traffic gyt file);

public static void generate mobility(int node, int speed,
doublef sim timey String mebility oGt file)

public static void generate_tcl(int node, double sim time,
Stringfval Py FeEind’pe@cafd)(StHngetaffds file, String
movelent=file; @Efring\Wol Wutilyde

publie staticiveid simulatien{String tcl;out file):

public static wvoid filter trace(String awk file, String
tracefd OString” rasult )file)s

public static void add graph value();

public static void generate graph();

public static void create pdf graph(String chart title,
String domain axis label);

public static void. create delay graph{(String chart_title,
String domain axis label);

public static void create loss graph(String chart_title,
String domain_axis_label) ;

public static veoid create throughput graph(String
chart title, String domain axis label);

public static void remove garbage():

public static void DefaultParameters();

public static void getParameters (Parameters p,
ArrayList<NodeDetail> n);
}

9.4 5188198 VDIAANE Parameters

a ' o =
T18a8BuAR voIRand Parameters usalusunsui v.4
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Class Parameters {
i ettt Simulation —------————- //
public double param SimTime;
public String param TraceFile;
public String param NamFile;
public int param_SimRound;
L mme— Area and Nodes ----------
public int param AreaX;
public int param AreaY;
//public String param NumNodes;
public boolean randFlag;

public String param ChannelType;
public String param PropogationModel;
public String param NWIntType;
public String param MacProtocol;
public String param IntQueue;

public String param LinkLayer;
public String param AntennaModel;
public String param MaxPacket;
public String param RoutingProtocol;
public String param RouterTrace;
public String param AgentTrace;
public String param MacTrace;

public String param MovementTrace;

public int numNode;

public String agentP;
public int pacSize;

public String appP;
LI RPN T A 44
public int random flag;
public int manual flag;
public int aodv flag;

public int dsr flag;

public int cbr flag;

public int tep flag:;

publie 1nt toaffie £lag;
public int ¢ first;

public int ¢ lzst;

public int c_step;

public int]] traffic e listy
publie 19tl] traffic § listy
public int mebility flag;
public intislfivstl

public int s_last;

public int s_step;

public int[] mobility c list;

ey Wireless Properties —=—-———-—--

b —— ot o= Nodg e EaaaEodn ¢~ rHe ey ——-

/== Agent, Definition /——==————=—-==--

[)—————————— Appk Delf L 1 gBD AEF 53— ——————g—
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public int[] mobility s list;
public int pdf flag;

public int delay flag;
public int loss flag;

public int throughput flag;

public Node nodel = new Node();
public Node node2 = new Node ();

9.5 519a2198AV0IAa1E Nodes

=l 1 o 4
Taziduanegetnad Nodes [usalusunsud 4.5

Iihu.niuﬁ .5 Attributes ¥89Aa1s Nodes

Class Nodes {
int node id;
String name;
igt posX;
intl pesY;

9.6 SNUAYId8AVDIAATE TCLScript

= ' . @ =
swasLBuan1eIeInatd TCLSaript Wunalusunsud v.6

TUsunsufl 2.6 Attributes ¥aenand TCLScript

Class TCLSchipt ¥
int node;
int sim time;
String val rp;
String tracefd;
String traffic file;
String movement file;
String t€l out file:
String ifqg;

9.7 579az9uavaInald AWKResult

= 1 s ld
SwazIBunrnen uanand AWKResult luaalusunsum 2.7
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Class AWKResult ({
float pdf;
float delay;
float loss;
float throughput; }

9.8 s1vasiduavasnand TrafficFile

= [ = = o o
swazdunr1esuenand TrafficFile Wumalusunsui 2.8

Iﬂmnsuﬁ' 9.8 Attributes Ya4maand TrafficFile

Class TrafficFile {
String transport_protocol:;
int node;
int connection;
Strigg traffd-@meut-I]iley

9.9 519azLD8AYIAANE TraceFile

=l 1 - [ <l
Tazidunneguonand TraceFile [Wusslusunsud .9

o { "
TUswnsuN 2.9 Attributes ¥a9mAana TraceFile

Class TraceFile {
int §Rarfic c Tiskx
int tRaffif s Fastg
String routing protocol;
String transport protocol;

9.10 SazidenvU9IAaTE AWKScript

= | B o o
'i’ltiﬁzL‘EJEIﬂWN‘]“UENﬂa’la AWKSCFlpt Lﬂuﬂﬂﬂﬂmiuﬂ 92.10

TUsunsudl 2.10 Attributes 989nana AWKScript

Class AWKScript {
int random flag;
int manual flag;
int nodel;
int nodeZ; }






