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ABSTRACT

This thesis aims to apply the fuzzy logic in order to improve the performance of a routing
protocol for mobile ad hoc network (MANET). The current problems found on mobile devices are
moving at high speed trend to change communication path rapidly. The efficiency of the network
drops dramatically. Therefore, the fuzzy logic was implemented to improve the performance for
communication of mobile devices that move at high speed.

The step in the implementation process is to improve the performance of a routing
protocol for MANET by adding the fuzzy logic to determine the best route for mobile devices that
move in high speed for better performance. The performance evaluation of the proposed method has
done with simulation model on Network Simulator 2. The results compare between proposed
protocol and the standard protocols including AODV, DSDV and DSR with indicators of the packet
delivery ratio and end to end delay time.

After implementation, the result from the simulator shows the average packet delivery
ratio of mobile devices are moving at high speed using our proposed protocol have been improve by
10% while the end to end delay time decrease by 5%. The proposed protocol capable to improve the
packet delivery ratio by 15% while decrease the end to end delay time by 10% while the mobile

devices are moving at speed of 50 m/s in comparison with AODV, DSDV and DSR.

Keywords: routing protocol, mobile ad hoc network, fuzzy logic, packet delivery ratio,

end to end delay time
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Dest: Node 3
A Packet of data
i
Since Node 3 is not a
Neighboring mode, Node 1 i
has to discover a route. !
|
It does this by generating a h A
e
Route Request and
broadcasting it. hloge 1
/’, \\\
i’
’ L Y
! A ~
i Rt = P
| ./ | \>/
5
\ Node 4 ,RREQ A
kN vy RREQ—4
Seo__oX| Noder | g E

12

Neighbors
Node 2
Node 6

MNN 2.6 MIMauvedlns lnavaw 1997 [4]

Route Request Packet !

Dest: Node 3
Src: Node 1
Lifespane: 3

oo

Tunni 2.6 Tnua 1 desmsezdsdoyalildiivua 3 Tashinua 1 Tlnuasoudns

Y v
Anlvun 2 uaz 4 aatiuIvua 1 92 luensadaaenyIvua 3 1anse 39deada RREQ 1

Tnua 2 wazInua 4 Wolvuasouda vedlnua 1 1450 RREQ diiaeviiou lufetnua

v Y Yo w A A g ] '
maiuisnidunieiiog llwidaenmaniotludateniaes iunaza1m150a9 Route  Reply

@ H 1 1 1 o 1 < U [
(RREP) nauini Inua 1 uas lilensdidanald Nazdesds RREQ oo l1/da Tvuasoutiaves

au nazdnavesogrualil ua vua 1 69051450 RREP Aaziinisda RREQ oon 111w Tay

2 Y, X v ¥ P
WINUNA1V0901g a3 ID  Tmivuwuuvesnlddle Tag Trnuanaruaee 19 Sequence

A ] = A '
Number 114 RREQ tiionsdvaeudnilumisnseaeeenlusnvsela
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Node 3 recleves
a Route Reply
and adds a Route =TT -
Node & does not to Nade 1 which e S
have a route to goes through \/x h
Node 3 so it Nade 2 i *
rebroadeasts the e N / \
RREQ message e T f 1
e Ay I 1
// \\ i i
K 5 ! |
N el 1 1
/ ’\\/' . I.‘ |
ilr A7 N o Node 3 ]
I rd 1 N PEtan T~ /
et e / ] v * S .
g \ ~. / | v . ~ s
P .‘ o ’r} ] /J\‘ . RREQ AN L
1/ \ RREQ Node4 ! ; S T b e
/ 1 T S
e [l |
i S \ "\ /// ‘-"‘[“RREP 1
! Ny |I p Mode 1 " ; |
| RS SRS (N H
! ! N N\ Node 2 !
\ Node 5 J N b4 /
\ 4/ ~. N /
\ ; ~— x - \ #
Y / . _ r
AN - -
o ,’ ’/’
Route Reply Packet Route Reply Packet
Dest: Node 3 Dest: Node 1
Sre: Node 1 l——To Node 1 To Node 3—m Sre: Node 3
Hop Count: 2 Hop Count: 2
ID: 136 N Iez ID: 136
0 ! \—/\
]
1
1
i
: Neighbors
Node 2 has a route to Node 3 it send a ] Node 1
Route reply to Node 1. It also send a Route L " Node 3
reply to Node 3 so it will know how to
contact Node 1.

MNN 2.7 MIMauvea lns lnasaw 1997 (99) [4]

Tuand 2.7 Tvua 2 Tidunisnez 1Ualvue 3 uegiimsaeundy RREQ lasms
' 1 a a9 9 @ < o =
a9 RREP d2uTnua 4 1 lufideyardunialaldaTnua 3 Nagihinisnszaie RREQ oon l1/dn
Sequence Number 92 1415 m3nd18n1552119a1 (Time Stamp) Taggon1d Tnuaiir liufSoudioy
v 9 @ Y] 1A = g’z A = 1w a 1
NYoyasu lnuveuiulmifga (Fresh) ¥ lagnnassn Inualimsdedyanusiinaegoon 11

v < o A 1 o ' o Y
UUNIENINTINUAT Sequence Number UDIFIUDY uaaz TrnuavzsinITIunn Sequence Number

d’ d' v A 1 9 d‘ U 9 d‘ 1 1
ﬂl@ﬁiﬂuﬂf)uﬂ UAANDAIY Sequence Number ‘1/]@1\‘1ﬂ’J1ﬂ$LLﬁﬂQLﬁHT’INW11’iNﬂ’N

Tuamin 2.8 Tuua 1 @9 RREQ Mdalnua4  dunevrmdunialy RREP il
' . . v ¥ < o Ay 9 A
Sequence Number 810137111 Routing List A9Uu Ivua 1 nagsiimsunundlgdunialvinegly

RREP
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// Node Data
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- ~. / T
L ~ / 1
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, ~ |
£ A
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/ Ve \
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i L] !
! s 1
i I |
1 / I
1 i
Y Moded4 [ RREP /
5 ! £
\ | /
\\ | 4
. 1 d
S b Node 1
~— N
Y
AY
~
Routing List /’/ Route Reply Packet
Mode | Next Hop |Seq# |Hop Cnt ~ .-/’,
e Dest: Node 3
4 4 78 1 Src: Node 4
3 2 128 2 Seq#: 128<136 ‘ Hop Count 3
2 2 114 1 Seq#: 136

When Node 1 forwards the RREP it
also compares it with the route it has
in its Routing List. Since the RREP
has a higher Sequence number it is
newer than the on in the Routing list.
Because of this, Node 1 updates it list
with the new route

M 2.8 357519 Sequence Number [4]

Tua i 2.9 Wumanisaif lvuaszde RERR  1¥§0Tvuaseutda Route  Error
Message (RERR) gou 11 Ins Ianoa T Toa1Sulsudumaiie Tnuaiinsindoudie tie Tnua
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2) Trua'ldsy RERR 103910 Tnuasdaiioeviitaad ludunials hi'ld TasTvuan
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2. _
Routing Table
_ -1 Node | Next Hop| Seq # | Hop Cnt
o 4 a 78 1
- 3 a | 128 2
1 ¢
I ! :
] i/ Y
1 ] 1
\ I ]
\ Node 4 J IJ I|
N The Rotite to ! i
N the destination \ Node 4 !
. A . W
~f-._ __ofthe Packetis \ / J
Data Packet unkown! h The Nade recieves a
st Noda 3 Route Bmor | Route Error message
Sz Node 1 Noda 3 for a Node whichi is in
Data: 010101 7_/“ its Routing Table
3.

_~~"Alink break is detected with the Node's

*s, neighbors

Routing Tabla
Noda | Mext Hop (Seq # |Hop Cnt
s 2 1ol 3
s o5 re |

MNoda 5 !

MUN 2.9 TUNAVDINITINA RERR [4]
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sUuunla MydauuYIAAIN (Constant Bit Rate: CBR) Apd5089 1111d2509zd9 ACK
o A ' 9 ] o VY A ' A o ' A P
nauunse i Trnuadumenszdinedadoya l)iGosg awsrnaimvua d1uws1imes nn
I [ ~ 9 o 1 A o 3‘; A 1 a I <3 1 A EY
Fuauilsmruanazauiu Ivuanavuan 1vua auns1umoes seed Wluaiuilaglunis
1 o = 1 dy A A Y U 3’; 1 A [ U a 14
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ns cbrgen.tcl -type cbr -nn 10 -seed 1.0 -mc 8 -rate 4.0 > cbr-10-test 3.1

setudp (0) [new Agent/UDP]

$ns_ attach-agent $node (2) $Sudp (0)

set null_(0) [new Agent/Null]

$ns_ attach-agent $node (3) $null (0)

set cbr_(0) [new Application/Traffic/CBR]
$cbr_(0) set packetSize 512

$cbr_(0) set interval 0.25

$cbr_(0) set maxpkts_ 10000

$ns_ connect $udp_(0) $null (0)

$ns_at 82.557023746220864 "$cbr (0) start"

H s ~ o A
20N 3.3 114 cbr-10-test 1 bdarnmsiaruluaunisi 3.1

#!/bin/bash
dest_dir="traffic"
script_file="/ns/ns-allinone-2.28/ns-2.28/indep-utils/cmu-scen-gen/cbrgen.tcl"
foriin 51015 20
do

ns $script_file -type cbr -nn 25 -seed 1 -mc $i -rate 8.0 > $dest_dir/cbr-25-$i

done

NN 3.4 Shell Script a319 1908 Traffic Models
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2) o $19 Movement Pattern  1ag19M1d 4 setdest 11 NS-2 a$1a Mobility Models

v A

[ { 4 v 4
aeaumsh 3.2 92 18114 scen-20-test el Toyamunnd 3.5 1o 19 143101 Mobility Models
Y A o o o A 1 a A ~ 9 A
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setdest -n 20 -p 2.0 -s 10.0 -t 200 -x 500 -y 500 > scen-20-test (3.2)

$ns_ at 2.000000000000 "$node (0) setdest 90.441179033457 44.896095544010 1.373556960010"

M <@ ] 4 1
7NA 3.5 194 scen-20-test N laanni sy luaunisn 3.2

#!/bin/bash
dest_dir="movement"
setdest_loc="/ns/ns-allinone-2.28/ns-2.28/indep-utils/cmu-scen-gen/setdest/setdest";
foriin 0 10 20 40 100
do

$setdest loc -v 1 -n 25 -p $i-M 20 -t 100 -x 500 -y 500 > $dest_dir/scen-25-$i

done

MNN 3.6 Shell Script @313 19d Mobility Models

3) @319 OTCL Script (WB$1289MTHINUTLUUIATOVIBRNIZ AUV LIARDUN

v A ° , . Aq Y A 9 = Y A
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= ° Y Y ~ ° Y ' o &
FUIAWT0HUA INT Taasad U A UN 1IN INITNAaoU 18 IUdIUUDIAITI set

opt(adhocRouting) DSR ERGAGE $ns_ node-config -adhocRouting AODV

set opt(chan) Channel/WirelessChannel
set opt(prop) Propagation/TwoRayGround
set opt(netif) Phy/WirelessPhy

set opt(mac) Mac/802 11

set opt(ifq) CMUPriQueue

set opt(1l) LL

set opt(ant) Antenna/OmniAntenna

set opt(x) 500 ;# X dimension of the topography
set opt(y) 500 ;# Y dimension of the topography
set opt(tr) dsr-25-0-5.tr # trace file

set opt(adhocRouting) DSR

set opt(nn) 25 ;# how many nodes are simulated
set opt(scen) "movement/scen-25-0"

set opt(tfc) "traffic/cbr-25-5"

set opt(stop) 100.0 ;# simulation time

N 3.7 OTCL Script Wio31893015919711 1@ LU0 Physical Layer

4)  mmuazinuuvedlvua Taeni131i101 Physical Layer 1 1dasunlviua Tag

% node-config Tu NS-2 @anni 3.8

$ns_node-config -adhocRouting $opt(adhocRouting) -1IType $opt(ll) -macType $opt(mac) \
-ifqType $opt(ifq) -ifqLen Sopt(ifglen) -antType $opt(ant) -propType Sopt(prop) \
-phyType $opt(netif)  -channelType Sopt(chan) -topolnstance $wtopo \

-agentTrace ON -routerTrace ON -macTrace OFF

Ml 3.8 msmvuagdunuvesTvuanazldlunuusiaes
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9 o = 1 a A ~ 9 o
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Y
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A199 Tuuu91a09 A9NINN 3.9

#Create the specified number of nodes [$opt(nn)] and "attach" them to the channel.
for {seti 0} {$i < Sopt(nn) } {incri} {

setnode ($i) [$ns_node]

$node ($i) random-motion 0 ;# disable random motion

}

# Define node movement model
puts "Loading connection pattern..."
source $opt(scen)

# Define traffic model

puts "Loading traffic file..."

source Sopt(tfec)

for {seti 0} {$i < $opt(nn)} {incri} {

$ns_initial node pos $node ($i) 20

MNAN 3.9 NMsmruamsinauved Ivualuuuudiass

o AN Y v < [ A = o
6) HAaNTN 18910 NS-2 (Trace File) 1WUAININA 3.10 HIn13AIUIUNT CBR
PKtSent by CBR Sources 10819 AWK Script #1840 M 3.11 12151111 CBR PKtRevd

by CBR Sinks 1ag1% AWK Script #189210# 3.12

$-t0.267662078 -Hs 0 -Hd -1 -Ni 0 -Nx 5.00 -Ny 2.00 -Nz 0.00 —Ne -1.000000 -NI RTR -Nw --- -

Ma 0 -Md 0 -Ms 0 -Mt 0 —Ii 20 -Is 0.255 -Id -1.255 It

d' . ~ Y o o A [} a A a A
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/Ns #- N1 AGT.*-Is (\d{1,3})\\d{1,3} -Id (\d{1,3})\\d{1,3}.*-It cbr.*-1i (\d{1,6})/

PN 3.11 MIMUINNT CBR PKtSent by CBR Sources 1a81% AWK Script

/M-t (\d{1,30\\d{9}).*-N1 AGT.*-Is (\d{1,3})\\d{1,3} -Id (\d{1,3} \\d{1,3}.*-It cbr.*-Ii (\d{1,6})/

N 3.12 MIMUINNT CBR PKtRevd by CBR Sinks 1agld AWK Script

o o o 19 . .
7) mmmmam51mmamﬂumiﬁwaya (Packet Delivery Ratio: PDR) Ao
° 3 & 9 ¥ AY Yo A o & 1 o 2 2 '
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WUMUYY DSR 11ag AODV Q’Gl5ﬁl§11%ﬁ1ﬂ5ﬂﬂ13ﬂ1u’3mﬁﬁ]ﬁhﬂﬁﬁ 3.3

" CBR PKtRevd by CBR Sinks
ZiN:lCBR PKtSent by CBR Sources

Packet Delivery Ratio (PDR) = *100 (3.3)
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#!/bin/bash
foriin 510 15 20;
do
forjin 0 10 20 40 100
do
ns compare.tcl -scen movement/scen-25-$j -tfc traffic/cbr-25-$i -tr temptr -rpr 2;
sent="grep ""s.*\-N1 AGT.*\-It cbr.*" temptr | wc -1';
echo "$j $i $sent" >> aodv-sent;
recv="grep ""r.*\-N1 AGT.*\-It cbr.*" temptr | wc -I';
echo "$j $i $recv">> aodv-recv;
route_pkts="grep ""\(s\|[{\).*\-N1 RTR.*\-It \(AODV\|message\).*" temptr | wc -1';
echo "$j $i $route pkts" >> aodv-route pkts;
done
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NMANHIN D

s aaUNITY (Source Code)



#!/bin/bash
dest_dir="traffic"

if [ -d $dest_dir ]

then
# Do nothing
echo "'$dest dir' is a directory"
else
echo "Creating directory $dest_dir";
mkdir --verbose $dest dir
fi

script_file="./cbrgen.tcl";

if [ -f $script_file ]

then
# Do nothing
echo "$script_file exists"
else
echo "$script_file does not exist"
exit;
fi

# Create the scenarios
foriin 5101520
do

ns $script_file -type cbr -nn 25 -seed 1 -mc $i -rate 8.0 > $dest_dir/cbr-25-$i
done
echo ""
echo "Created the following files"

echo

Is -la $dest_dir/cbr-25*
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#!/bin/bash
dest_dir="movement"

if [ -d $dest_dir ]

then
# Do nothing
echo "'$dest dir' is a directory"
else
echo "Creating directory $dest_dir";
mkdir --verbose $dest dir
fi

setdest_loc="./setdest";

if [ -x $setdest loc ]

then
# Do nothing
echo "$setdest _loc is executable"
else
echo "$setdest loc does not exist or is not executable";
exit;
fi

# Create the scenarios
foriin 0 10 20 40 100
do

$setdest _loc -v 1 -n 25 -p $i -M 20 -t 100 -x 500 -y 500 > $dest_dir/scen-25-$i
done
echo ""
echo "Created the following files"

echo

Is -la $dest_dir/scen-25*
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#

# Define options

#

set opt(chan) Channel/WirelessChannel
set opt(prop) Propagation/TwoRayGround
set opt(netif) Phy/WirelessPhy

set opt(mac) Mac/802 11

#set opt(ifq)
set opt(ifq)
set opt(1l)

set opt(ant)
set opt(x)

set opt(y)

set opt(ifglen)
set opt(seed)
set opt(tr)

set opt(adhocRouting)
#set opt(rpr)
set opt(nn)

set opt(scen)

Queue/DropTail/PriQueue

CMUPriQueue

LL

Antenna/OmniAntenna

500 ;# X dimension of the topography
500 ;#Y dimension of the topography
50 ;# max packet in ifq

0.0

dsr-25-0-5.tr ;# trace file

DSR
1 ;#1 for DSR and anything else for AODV
25 ;# how many nodes are simulated

"movement/scen-25-0"

set opt(tfc) "traffic/cbr-25-5"

set opt(stop) 100.0 ;# simulation time
#

# Main Program

#

if { $arge 1=8 } {

puts "Wrong no. of cmdline args."

puts "Usage: ns compare.tcl -scen <scen> -tfc <tfc> -tr <tr> -rpr <rpr>"



exit 0

# proc getopt {argc argv} {
for {seti0} {$i < $argc} {incri} {
set arg [lindex Sargv $i]

if {[string range $arg 0 0] } continue
set name [string range $arg 1 end]
# puts $name
set opt($name) [lindex $argv [expr $i+1]]
H
set opt(scen) [lindex $argv 1]
set opt(tfc) [lindex $Sargv 3]
if {Sopt(rpr) == 1} {
set opt(adhocRouting) DSR
set opt(ifq) CMUPriQueue
# set opt(ifq) Queue/DropTail/PriQueue
} elseif {$opt(rpr) == 2} {
set opt(adhocRouting) AODV
set opt(ifq) Queue/DropTail/PriQueue
}else {
set opt(adhocRouting) DSDV
set opt(ifq) Queue/DropTail/PriQueue
H
# set val(mov) $opt(scen)
# set val(traf) Sopt(tfc)
# set opt(trace) $opt(tr)
puts $opt(scen)

puts Sopt(tfc)



puts $opt(tr)
#}

# getopt $argc Sargv
puts $opt(adhocRouting)
# puts $val(mov)

# puts $val(traf)

# puts $opt(trace)

# Initialize Global Variables
# create simulator instance

setns_ [new Simulator]

# set wireless channel, radio-model and topography objects

set wtopo  [new Topography]

# create trace object for ns and nam
set tracefd  [open Sopt(tr) w]
$ns_ trace-all $tracefd

# use new trace file format

$ns_ use-newtrace

# define topology

$wtopo load flatgrid $opt(x) Sopt(y)

# Create God

set god [create-god Sopt(nn)]

#set chan 1 [new $opt(chan)]
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#set chan_2 [new $opt(chan)]

# define how node should be created

#global node setting

$ns_ node-config -adhocRouting $opt(adhocRouting) \
-lIType $opt(ll) -macType $opt(mac) \
-ifqType $opt(ifq) -ifgLen $opt(ifglen) \
-antType $opt(ant) -propType $opt(prop) \
-phyType $opt(netif) -channelType $opt(chan) \
-topolnstance $wtopo -agentTrace ON \
-routerTrace ON -macTrace OFF

# -channel $chan 1

# Create the specified number of nodes [$opt(nn)] and "attach" them
# to the channel.
for {seti0} {$i < Sopt(nn) } {incri} {

set node ($i) [$ns_node]

$node ($i) random-motion 0 ;# disable random motion

# Define node movement model
puts "Loading connection pattern..."

source $opt(scen)
# Define traffic model
puts "Loading traffic file..."

source $opt(tfc)

# Define node initial position in nam
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for {seti0} {$i < S$opt(nn)} {incri} {
# 20 defines the node size in nam, must adjust it according to your scenario
# The function must be called after mobility model is defined

$ns_ initial node pos $node ($i) 20

# Tell nodes when the simulation ends
for {seti 0} {$i < $opt(nn) } {incri} {

$ns_ at Sopt(stop).000000001 "$node ($i) reset";

# tell nam the simulation stop time

#$ns_ at Sopt(stop) "$ns nam-end-wireless $opt(stop)"
$ns_at $opt(stop).000000001 "puts \"NS EXITING...\" ; $ns_ halt"
puts "Starting Simulation..."

$ns_run



#

# nodes: 25, max conn: 20, send rate: 0.25, seed: 1.0

#

#

# 1 connecting to 2 at time 2.5568388786897245
#

set udp (0) [new Agent/UDP]

$ns_ attach-agent $node (1) Sudp (0)

set null (0) [new Agent/Null]

$ns_ attach-agent $node_(2) $null _(0)

set cbr_(0) [new Application/Traffic/CBR]
$cbr_(0) set packetSize 512

$cbr_(0) set interval 0.25

$cbr (0) set random_ 1

$cbr (0) set maxpkts 10000

$cbr_(0) attach-agent $udp (0)

$ns_ connect $udp (0) $null (0)

$ns_at 2.5568388786897245 "$cbr (0) start”
#

# 4 connecting to 5 at time 56.333118917575632
#

setudp (1) [new Agent/UDP]

$ns_ attach-agent $node (4) $udp (1)

set null (1) [new Agent/Null]

$ns_ attach-agent $node (5) $null (1)

set cbr (1) [new Application/Traffic/CBR]
$cbr (1) set packetSize 512

$cbr (1) set interval  0.25

$cbr (1) set random_ 1
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$cbr (1) set maxpkts 10000

$cbr_(1) attach-agent $udp (1)

$ns_connect $udp (1) $null (1)

$ns_at 56.333118917575632 "$cbr (1) start”
#

# 4 connecting to 6 at time 146.96568928983328
#

set udp (2) [new Agent/UDP]

$ns_ attach-agent $node (4) Sudp (2)

set null (2) [new Agent/Null]

$ns_ attach-agent $node_(6) $null (2)

set cbr_(2) [new Application/Traffic/CBR]
$cbr (2) set packetSize 512

$cbr (2) set interval  0.25

$cbr (2) set random_ 1

$cbr (2) set maxpkts 10000

$cbr_(2) attach-agent $udp (2)

$ns_ connect $udp (2) $null (2)

$ns_at 146.96568928983328 "$cbr (2) start"
#

# 6 connecting to 7 at time 55.634230382570173
#

setudp (3) [new Agent/UDP]

$ns_ attach-agent $node (6) $udp (3)

set null (3) [new Agent/Null]

$ns_ attach-agent $node (7) $null (3)

set cbr_(3) [new Application/Traffic/CBR]
$cbr (3) set packetSize 512

$cbr (3) set interval  0.25
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$cbr (3) set random_ 1

$cbr_(3) set maxpkts 10000

$cbr_(3) attach-agent $udp (3)

$ns_ connect $udp (3) $null (3)

$ns_ at 55.634230382570173 "$cbr_(3) start"
#

# 7 connecting to 8 at time 29.546173154165118
#

set udp (4) [new Agent/UDP]

$ns_ attach-agent $node (7) Sudp (4)

set null (4) [new Agent/Null]

$ns_ attach-agent $node_(8) $null (4)

set cbr_(4) [new Application/Traffic/CBR]
$cbr (4) set packetSize 512

$cbr_(4) set interval  0.25

$cbr (4) set random_ 1

$cbr (4) set maxpkts 10000

$cbr_(4) attach-agent $udp (4)

$ns_ connect $udp (4) $null (4)

$ns_at 29.546173154165118 "$cbr_(4) start"
#

# 7 connecting to 9 at time 7.7030203154790309
#

setudp (5) [new Agent/UDP]

$ns_ attach-agent $node (7) $udp (5)

set null (5) [new Agent/Null]

$ns_ attach-agent $node (9) $null (5)

set cbr_(5) [new Application/Traffic/CBR]

$cbr (5) set packetSize 512
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$cbr_(5) set interval _ 0.25

$cbr (5) set random_ 1

$cbr_(5) set maxpkts 10000

$cbr_(5) attach-agent $udp (5)

$ns_ connect $udp (5) $null (5)

$ns_at 7.7030203154790309 "$cbr_(5) start"
#

# 8 connecting to 9 at time 20.48548468411224
#

set udp (6) [new Agent/UDP]

$ns_ attach-agent $node (8) Sudp (6)

set null (6) [new Agent/Null]

$ns_ attach-agent $node_(9) $null_(6)

set cbr_(6) [new Application/Traffic/CBR]
$cbr (6) set packetSize 512

$cbr (6) set interval  0.25

$cbr (6) set random_ 1

$cbr (6) set maxpkts 10000

$cbr_(6) attach-agent $udp (6)

$ns_ connect $udp (6) $null (6)

$ns_at 20.48548468411224 "$cbr (6) start"
#

# 9 connecting to 10 at time 76.258212521792487
#

setudp (7) [new Agent/UDP]

$ns_ attach-agent $node (9) Sudp (7)

set null (7) [new Agent/Null]

$ns_ attach-agent $node (10) $null (7)

set cbr (7) [new Application/Traffic/CBR]
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$cbr_(7) set packetSize 512

$cbr_(7) set interval  0.25

$cbr (7) set random_ 1

$cbr_(7) set maxpkts 10000

$cbr (7) attach-agent $Sudp (7)

$ns_ connect $udp (7) $null (7)

$ns_at 76.258212521792487 "$cbr_(7) start"
#

# 9 connecting to 11 at time 31.464945688594575
#

set udp (8) [new Agent/UDP]

$ns_ attach-agent $node (9) Sudp (8)

set null (8) [new Agent/Null]
$ns_attach-agent $node (11) $null (8)

set cbr_(8) [new Application/Traffic/CBR]
$cbr (8) set packetSize 512

$cbr (8) set interval  0.25

$cbr (8) set random_ 1

$cbr (8) set maxpkts 10000

$cbr_(8) attach-agent $udp (8)

$ns_ connect $udp (8) $null (8)

$ns_at 31.464945688594575 "$cbr (8) start”
#

# 11 connecting to 12 at time 62.77338456491632
#

set udp (9) [new Agent/UDP]

$ns_ attach-agent $node (11) $udp (9)

set null (9) [new Agent/Null]

$ns_ attach-agent $node (12) $null_(9)



set cbr_(9) [new Application/Traffic/CBR]
$cbr_(9) set packetSize 512

$cbr_(9) set interval 0.25

$cbr (9) set random_ 1

$cbr _(9) set maxpkts_ 10000

$cbr_(9) attach-agent $Sudp (9)

$ns_ connect $udp (9) $null (9)

$ns_ at 62.77338456491632 "$cbr (9) start"

#

# 11 connecting to 13 at time 46.455830739092008
#

set udp (10) [new Agent/UDP]

$ns_ attach-agent $node (11) $udp (10)

set null_(10) [new Agent/Null]
$ns_attach-agent $node (13) $null_(10)

set cbr_(10) [new Application/Traffic/CBR]
$cbr (10) set packetSize 512

$cbr (10) set interval 0.25

$cbr (10) set random_ 1

$cbr (10) set maxpkts 10000

$cbr (10) attach-agent Sudp (10)
$ns_connect Sudp (10) $null (10)

$ns_ at 46.455830739092008 "$cbr (10) start”
#

# 13 connecting to 14 at time 83.900868549896813
#

setudp (11) [new Agent/UDP]

$ns_ attach-agent $node (13) $udp (11)

set null (11) [new Agent/Null]
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Abstract

Wireless mobile ad hoc network has the structure of the system
have changed. Because nodes can move freely. The
communication path is likely to lost. As a result, reduced the
efficiency of communication. Protocol AODV that is used widely.
It has been determined by the IETF as a standard one in use on
a mobile ad hoc wireless network. But a problem arises. In the
case of the transport system up to the congestion of data. In this
study presents a method for increasing the effectiveness of
AODV by fuzzy logic. In determining the criteria and alternatives
to AODV with a variety of restrictions. The best work
environment. Of experiments using NS-2 simulation and
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