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ABSTRACT

The distinctive feature of wireless ad hoc network protocol is that every node in network
can move randomly and freely so that the network topology may change rapidly and
unpredictably. According to this characteristic of network, path loss and packet drop can easily
occur. This paper proposes the network analysis of SCTP multihoming protocol and routing
protocol in case of the main path loss and the network topologies for routing wireless ad hoc
network. We prove these network topologies by using Network Simulation 2 (NS2) simulator.
DSDV, AODV and DSR protocol are compared in the network. The results show that the time
of the re-route discovery in each protocol is depended on network topologies. Moreover the
Real Multiroute System (RMS) process that is the Cross layer method can reduce packet

losses and improve the performance systems.

Keyword: Routing protocols, Topologies, Wireless Ad hoc Networks,
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2.2.2 Ad-hoc On-Demand Distance Vector (AODV)
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2.3 319331% IEEE 802.11
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and Electrical Engineers) Sfjaiwuﬁé"mwmmL%ﬂ%ﬂ’ﬁ%’udﬁagaﬁ 2 sudadaiufi 1193z
feneBefarzeuti Physical W8z 32eTUT3 Medium Access Control (MAC)
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lusz@udu PHY an@sgiw IEEE s02.11 léthmualigunsoifanususa lunssuss
TayadIuauTI 12 5.5 11 Waz 54 Mbps Taofigelwiaanldlaun ﬂﬁiu%qﬁm’mﬁa’mimz
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luszauTu MAC wn@sgu IEEE802.11 lemualidnalnmsvihauiliSundn csSMACA
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(Collision Detection) 48331933714 IEEE 802.3 Ethernet Faduifeuliuin i lwe3ets LAN
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284 IEEE 802.11g anansadsuszauanuiiilun1siassadinta 2 Mops 16 (augnInulaaas



11

A A9 o A A o v & o o @ @ P
?laﬁl,ﬂiaﬂnﬂﬂlﬂﬁ']%) Nq(ﬂiﬂquul,ﬂ%ﬂUﬂ&liﬂﬁnﬂé‘lml,ﬂ%ﬁn%')%&l']ﬂ LASNIRNISLYINILLNUN

802.11b luauiaaaulna

2.4 @anilaunssy IEEE 802.11

Contention-fee
service

i Contention
service
Point
coordination
function (PCF)
MAC
layer
Distributed coordination function
(DCF)

Physical layer
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ﬁagal,wiﬁwﬁaqé%yfy'}mvlaj'm M Igutayauny

A o o @ ! A A oA =

N3N 8 ansazmahwinludun 2 wiadunsauqunisldreununzanadunis
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tosdyyo uazllnilnaaa CSMA/CA imshnlunismiuqunislifeuuunszaeldun 2 way-
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(RTS/CTS) nn3viauzadlwilnaaa CSMAICA udazanftazlddsdayandaiiiansranuin
ToIFY YNNI uIzuzIa i SNITEEAAINENII1T0ITITTRINNIN AMUNIAIZINLBY
IEEE 802.11 uuawsuaanidu 3 dszinnde 1Wsun153an1s (Management frame) Wanauaa
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o oA A & '
NBNLUDDILINTR



12

DIFS

PIFS

SIFS

busv

FUN 9 LFAITWIAVDITITITEWINLWITNEAN JUBINATZI 802.11
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n1IA7UANNITIEReuLUNIzINEEniTnitafia 4 way-handshake WIa L3N uin
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dunasatayalufianfidaranisawaia daniner NAV ldiviiugudaaniivuazliauninss
Toyald Gadunisanatesdygrsuuuislenizuaiugunisliae Wasnfidunslaiumaa
CTS (Julaan SIFS ﬁaﬁudﬁagavlﬁ
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DSDV AODV DSR
Fix Mobile Fix Mobile Fix Mobile
Start time([s] 60 60 60 60 60 60

Stop time[s] 500 205 500 204 500 204
Data send[packets] 4400 4400 4400 4400 4400 4400
Data receive[packets] 4400 1460 4400 1444 4400 1444
avgThroughput [kbps] 40.97 40.96 40.97 40.96 40.97 40.97
avgDelay[ms] 17.94 17.94 30.37 31 30.13 42.97

Routing Packet 257 258 10 154 11 254
Packet Delivery Ratio 100 33.18 100 32.82 100 32.82
Packets dropped 0 3327 0 2865 0 2957

T 1 Naﬁwﬁﬁvl@i”mnmimaaulumwaTaﬁgﬂLLuuﬁ 1
DSDV AODV DSR

Fix Mobile Fix Mobile Fix Mobile

Start time[s] 60 60 60 60 60 60
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Data receive[packets] 4400 2411 4400 2543 4400 2544
avgThroughput [kbps] 40.97 40.96 40.97 40.96 40.97 40.97
avgDelay[ms] 24.01 24.01 24.23 2415 24.04 36.36
Routing Packet 253 265 9 141 12 395
Packet Delivery Ratio 100 54.8 100 57.8 100 57.82
Packets dropped 0 2557 0 817 0 2544

A o AN v a A
ANINN 2 waawm%mnmswmaauluwawaiaﬂgﬂLmuw 2



23
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azlEmsinAandl ALANENIHL 10 A38 LFANIALAAE
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luni1vs1aasnivinaiwldldsunsy NS2 lun1sstaaslasls Fie Tol lunisina
Awndiaasdanig @laeng code Tl Inanltlunsinaes

ARUAAITNITIRLA DTN M WA INAFA VLT NG

set val(chan) Channel/WirelessChannel  ;# channel type

set val(prop) Propagation/TwoRayGround ;# radio-propagation model
set val(netif) Phy/WirelessPhy ;# network interface type
set val(mac) Mac/802_11 ;# MAC type

set val(ifq) Queue/DropTail/PriQueue  ;# interface queue type
set val(ll) LL ;# link layer type

set val(ant) Antenna/OmniAntenna ;# antenna model

set val(ifglen) 50 ;# max packet in ifg

set val(nn) 6 ;# number of mobilenodes

set val(rp) AODV ;# routing protocol

set val(x) 2000 ;# X dimension of the topography in meters
set val(y) 2000 ;#Y dimension of the topography in meters
set val(time) 500.0 ;# Simulation time in seconds
set data_interval 0.1 ;# CBR Traffic Interval

set start_time 60.0 ; # traffic start time

LIAAT Out put 289 P&

# Tracde Files

set tracefile [open 6aodv03.tr w]
$ns_ use-newtrace

$ns_ trace-all $tracefile

set namfile [open 6aodv03.nam w]
$ns_ namtrace-all-wireless $namfile $val(x) $val(y)
# set up topography object

set topo [new Topography]
$topo load_flatgrid $val(x) $val(y)
MwuagLiuua89 Topology
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# Provide initial (X,Y, for now Z=0) co-ordinates for mobilenodes

# and produce some simple node movements

$node_(0) set X_0.0
$node_(0) set Y_ 600.0
$node_(0) set Z_ 200.0

$node_(1) set X_ 350.0
$node_(1) set Y_ 1000.0
$node_(1) set Z_ 200.0

$node_(2) set X_ 350.0
$node_(2) set Y_ 200.0
$node_(2) set Z_ 200.0

$node_(3) set X_700.0
$node_(3) set Y_ 1000.0
$node_(3) set Z_ 200.0

$node_(4) set X_700.0
$node_(4) set Y_ 200.0
$node_(4) set Z_ 200.0

$node_(5) set X_1050.0
$node_(5) set Y_ 600.0

$node_(5) set Z_ 200.0

A A Aa a o ° Ad A = o A o
Lsﬁ(ﬂfﬁimﬁi’]%'ﬂ“lla\‘liﬁu@‘ﬂ’]uﬂ‘ﬂ‘ﬂ 180 284N13318 8 m%u@lﬂ%u@ﬂmﬂaauﬁlﬂmﬁg‘@‘nm'ﬂu@

LA IWAUINN 300 VaINNTTIREI FTRWATALAUAN 2 mﬁ'auﬁ"l,ﬂﬂ”oq@ﬁﬁmm

$ns_ at 180.0 "$node_(4) setdest 700.0 1.0 20.0"
$ns_ at 300.0 "$node_(2) setdest 350.0 1.0 20.0"

LTAA ﬂ’]ﬁddi@yjﬂﬂl AN I%%@] L%uﬁuLLa:I%u@ﬂm g3
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ﬁmu@lﬂuu@quiﬂﬂ%u@L‘%mﬁu uazlunuan widuluuatlaranig saTayauuL Constant Bit

rate lagffawiaasuiaing 512 Bytes
# Data Source , Nodes

set udp_(0) [new Agent/UDP]

$udp_(0) set fid_ 0

$ns_ attach-agent $node_(0) $udp_(0)

# Null Agent to receive Packets for Node 0
set null_(0) [new Agent/Null]

$null_(0) set fid_ 1

$ns_ attach-agent $node_(5) $null_(0)

JAMIITNAUATUIAVDILNALNG

# Constant Bit rate traffic genrator

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

$cbr_(0) set interval_ $data_interval
$cbr_(0) set random_ 0

$cbr_(0) set maxpkts_ 10000

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

$ns_ connect $udp_(0) $null_(0)

$ns_ at $start_time "$cbr_(0) start"



datunodniung tr ﬁLﬂugﬂLLuu new trace

jUuULva9 new trace format azpnutsnanidudladdayacdng :

PHAY aam@;mirﬁuazﬁ’] 5Ly

% >

TBARAILIN
S
r
d
f

Tag vl

Immﬁwmsdo*ﬁaga
I%u@ﬁnmﬁmﬁ”aga
1Aua¥inA13 drop packet

INNIRIGD

' &a X o o
1%&’3%‘1]8\1 WaAN&DI WUUAUAIE "-t "

AN

MNuazidgauadlnua "-N" and are listed as below:

-Ni:
-Nx:
-Ny:
-Nz:
-Ne:
-NI:

-Nw:
"END"
"CoL"
"DUP"
"ERR"
"RET"

node id

ANAAIUUWIUNY X ﬁiwuwag

ANAAIUUWIUNY X ‘ﬁI%u@ﬂ%}l

ANAALULWILNY X ﬁII‘ﬁu@ag

ILAUNAINUVDIIAUA

MIrawe gﬂm:@?’ufﬂﬁu

AGT 5:@TU°§% Transport

RTR  521%% Routing

MAC 32615 MAC

@‘haﬁumﬁmﬁ'uml,wqmadﬂﬁ Drop lan
DROP_END_OF SIMULATION
DROP_MAC_COLLISION
DROP_MAC_DUPLICATE
DROP_MAC_PACKET ERROR
DROP_MAC_RETRY_COUNT EXCEEDED
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"STA" DROP_MAC_INVALID_STATE

"BSY" DROP_MAC_BUSY

"NRTE" DROP_RTR_NO_ROUTE i.e no route is available.
"LOOP" DROP_RTR_ROUTE_LOORP i.e there is a routing loop
"TTL" DROP_RTR_TTL i.e TTL has reached zero.

"TOUT" DROP_RTR_QTIMEOUT i.e packet has expired.
"CBK" DROP_RTR_MAC_CALLBACK

"IFQ" DROP_IFQ_QFULL i.e no buffer space in IFQ.

"ARP" DROP_IFQ_ARP_FULL i.e dropped by ARP

"OouT" DROP_OUTSIDE_SUBNET

v

AUDILNALNANITZAUTY IP

Ay
U
WINGUIIY "I
A o
Is: mgmaﬂ%u@uma
-1d: ﬁagmaﬂﬁu@ﬂmﬂma
-It: FRAVDILNALNG
-lI: YUAVDILWNALNG
-If: flow id
-li; unique id
-lv: @1 TTL

v

F LR Next hop
SNARAIE "-H".

-Hs: id vadluna

-Hd: id 209lAuana L
ﬁagamamﬁﬂm@ﬁi:ﬁufu MAC

SNAUAIE "-M":

-Ma: duration

-Md: ethernet address 284 lnuata1ans
-Ms: ethernet address 2841 AUATUNIS
-Mt: TUAVaY ethernet

v

pyATBIUNALNANTZAUTY Application "



=1 = %] g
-P arp Iuaziduaadih ;
-Po: ARP Request/Reply
-Pm: mac address 289 lAUAAUNI
-Ps: address 229 1AUAAN
-Pa: mac address 2891%1aAUIEN
-Pd: address Va3lnuatlaranig
-P dsr

v Q

UBYAVBI Dynamic source routing. Information Ioaziduaaddh :

-Pn: Sruanlnnafiduwen
-Pq: routing request flag
-Pi: route request sequence number
-Pp: routing reply flag
-Pl: reply length
-Pe: src of srcrouting->dst of the source routing
-Pw: error report flag ?
-Pm: WU errors
-Pc: U
-Pb: link error 31N linka->linkb
-P cbr

LEAIIILRZLD LA Lﬁadoﬁaga Constant bit rate :

-Pi: sequence number
-Pf: UIBNFILNALNG
-Po: IUIUN forwards
-P tcp uwaATBYa NN TEILLL TCP ;
-Ps: seq number
-Pa: ack number

-Pf: nmﬁuﬁﬂm@lgﬂda

40
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A18819284 WS .tr

M 0.00000 0 (0.00, 600.00, 200.00), (10.00, 10.00), 0.00

M 0.00000 1 (350.00, 1000.00, 200.00), (10.00, 10.00), 0.00

M 0.00000 2 (350.00, 200.00, 200.00), (10.00, 10.00), 0.00

M 0.00000 3 (700.00, 1000.00, 200.00), (10.00, 10.00), 0.00

M 0.00000 4 (700.00, 200.00, 200.00), (10.00, 10.00), 0.00

M 0.00000 5 (1050.00, 600.00, 200.00), (10.00, 10.00), 0.00

s -t 5.000000000 -Hs 0 -Hd -2 -Ni 0 -Nx 0.00 -Ny 600.00 -Nz 200.00 -Ne -1.000000 -NI AGT -
Nw --- -Ma 0 -Md 0 -Ms 0 -Mt 0 -Is 0.0 -Id 5.0 -It cbr -1l 1000 -If O -li O -lv 32 -Pn cbr -Pi 0 -Pf 0
-Po 0

r -t 5.000000000 -Hs 0 -Hd -2 -Ni 0 -Nx 0.00 -Ny 600.00 -Nz 200.00 -Ne -1.000000 -NI RTR -
Nw --- -Ma 0 -Md 0 -Ms 0 -Mt 0 -Is 0.0 -Id 5.0 -It cbr -1l 1000 -If O -li O -lv 32 -Pn cbr -Pi 0 -Pf 0
-Po 0

s -t 5.000000000 -Hs 0 -Hd -2 -Ni 0 -Nx 0.00 -Ny 600.00 -Nz 200.00 -Ne -1.000000 -NI AGT -
Nw ----Ma 0 -Md 0 -Ms 0 -Mt 0 -Is 0.0 -Id 5.0 -It cbr -l 24 -If O -li 1 -lv 32 -Pn cbr -Pi 1 -Pf O -
Po 0

r -t 5.000000000 -Hs 0 -Hd -2 -Ni 0 -Nx 0.00 -Ny 600.00 -Nz 200.00 -Ne -1.000000 -NI RTR -
Nw ----Ma 0 -Md 0 -Ms 0 -Mt 0 -Is 0.0 -Id 5.0 -It cbr -1 24 -If 0 -li 1 -lv 32 -Pn cbr -Pi 1 -Pf 0 -
Po 0

s -t 5.000000000 -Hs 0 -Hd -2 -Ni 0 -Nx 0.00 -Ny 600.00 -Nz 200.00 -Ne -1.000000 -NI RTR -
Nw --- -Ma 0 -Md 0 -Ms 0 -Mt 0 -Is 0.255 -Id -1.255 -1t AODV -1l 48 -If O -li O -Iv 30 -P aodv -Pt
0x2 -Ph 1 -Pb 1 -Pd 5 -Pds 0 -Ps 0 -Pss 4 -Pc REQUEST

s -t 5.000535000 -Hs 0 -Hd -2 -Ni 0 -Nx 0.00 -Ny 600.00 -Nz 200.00 -Ne -1.000000 -NI MAC -
Nw --- -Ma 0 -Md ffffffff -Ms 0 -Mt 800 -Is 0.255 -Id -1.255 -It AODV -Il 106 -If 0 -li O -Iv 30 -P
aodv -Pt 0x2 -Ph 1 -Pb 1 -Pd 5 -Pds 0 -Ps 0 -Pss 4 -Pc REQUEST

r -t 5.001384772 -Hs 1 -Hd -2 -Ni 1 -Nx 350.00 -Ny 1000.00 -Nz 200.00 -Ne -1.000000 -NI
MAC -Nw --- -Ma 0 -Md ffffffff -Ms 0 -Mt 800 -Is 0.255 -Id -1.255 -It AODV -Il 48 -If 0 -1i O -lv 30
-P aodv -Pt 0x2 -Ph 1 -Pb 1 -Pd 5 -Pds 0 -Ps 0 -Pss 4 -Pc REQUEST

r -t 5.001384772 -Hs 2 -Hd -2 -Ni 2 -Nx 350.00 -Ny 200.00 -Nz 200.00 -Ne -1.000000 -NI MAC
-Nw --- -Ma 0 -Md ffffffff -Ms 0 -Mt 800 -Is 0.255 -Id -1.255 -It AODV -11 48 -If 0 -li O -lv 30 -P
aodv -Pt 0x2 -Ph 1 -Pb 1 -Pd 5 -Pds 0 -Ps 0 -Pss 4 -Pc REQUEST
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