Performance Evaluation of Network Coding in MANETs for Bidirectional Traffic
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ABSTRACT

Network coding is that the nodes can combine and mix the packets rather than merely forward them. Therefore, network coding
is expected to improve throughput and channel efficiency in the wireless network. Relevant researches have been carried out to
adapt network coding to wireless multi-hop network. In this paper, we designed the network coding for bidirectional traffic service
in routing layer and IP layer of Ad-hoc network. From the simulation result, the traffic load and the end to end distance effect the
performance of the network coding. As end to end distance and the traffic load become larger, the gain of network coding become
more increased.
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cD : AAAEA

p, pl : packet

queuelcID] : AAAER} cID2] 7 ¥

T : 713 eholo] 24

Function : receive_packet(pl)

{

cID = find _cID(pl);
if(src_addr(pl) == my_addr) { /* I am originator
%/
write_NC_header(pl, cID);
/* buffering pl for further decoding the coded
packet */
queuelcID].enqueue(pl);
forward(pl);
}
else {
if(p] == NC_PACKET) /* if pl is coded
packet #/
if(p is enable to decode){
p = decode_pkt(pI, queue(cID));
delete pi;
receive_packet(p);
}
else delete pI;

else {
if (p! '= NC_PACKET){
if(dst_addr(p!) == my_addr){
send_to_upperlayer(pl);
else {
if(p2 = find_encodable_pkt(buf, p1)){
Cancel_timer(p2);
p = encode(pl, p2);
broadcasts(p);
}
else {
queuelcID].enqueue(pl);
Set_Timer(cID, T); /+* T is Timer

interval */

}

Function: Timer_expired(cID)

{
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if(queue[cID] is not empty)

p = queuelcID].dequeue();
forward(p);
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Table 1. Simulation parameters

Traffic Source CBR / UDP
Packet size 1Kbytes

Routing protocol AODV

MAC protocol IEEE 802.11
Channel bandwidth 2Mbps

Radio channel model Two ray ground

3

o,

7 e et 2.

o A (Packet delivery ratio) : m/n, 7]l

g o

494

F,

classical

_ — Fye
GN'C - F
classical

OliL, Fypgems 715 AN A Sloltt

3.2. EF PR3} 4k

20KBpsel A 17 AEgol FAT dade &+ 9
T

Zlo] £24%7] wjF-o|tk. 20KBps~50KBpselA YEY
FkA (with NC)o] 7]1&%24] (without NC)Rt}

HE g ol ole =
l'?_

o2
S
X
o
X
do
oXx
olr
o%

S
2,
[o

QL
i
o o
ol
>,
a4
=
N
b
i
o,
o
B>
"
32
N
Sial
o
= =

4= 4y~
=
o,

do W

JE o o &Y

Mo @ ¢ & o fH 3% KU
fr o
o,

M

Hromu o U4 ot
i
=
N
=
Lo R
o

(m 2 g8 for 2w o Ry
b
(12
2,
>
>
fitl
Kuf

o ™
Y
o
g

(L to Py

b

N

- m:lo
o
of\

N
)
ED
N
& ru
A
-3
=



MANETsel| A F83 Ezlo] qigd vEHT 29718 4

off
o,
N
-l

o]50] S7FstAl €t

Packet Delivery Ratio
12

~+=without NC

~m-with NC
1

0.8 N
s 0.6 \\
\L\

0.4

X

0.2

0

1KBps ~ 2KBbs  5KBps  10KBps 20KBps 30KBps 40KBps  50KBps

Flow rate

% 3 MEEZZX| oM 5-F LUEF CBR Ezf=lel
EEARESE= -
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Fig. 4 The end-to-end delay of 5-hops CBR traffic in
the line topology
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Fig. 7 The packet delivery ratio of 20KBps CBR traffic
in the line topology
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Fig. 8 The end-to—end delay of 20KBps CBR traffic in
the line topology
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