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O ABSTRACT 0O

Network coding is one of the important researches in multi-hop wireless networks
domain and it widely participates in improving the performance of these networks, since it
benefits from the broadcasting nature of transmission processes to transmit more than
single packet in one broadcasting transmission. So it achieves double use of the available
bandwidth, which can increase the throughput of the network and reduce the congestion.
Our aim in this research is to verify the improvement that network coding presents to the
performance of multi-hops wireless Ad Hoc networks by taking advantage of the possible
coding opportunities and increasing their number in this type of network by improving the
BEND coding technology that works on the MAC layer by changing the method of
building queues for each node and adding new queues according to the detected paths.
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Mbps -
A—>C-—-D 50 8.054 9.262 10.432 1.150 1.295
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(576) UKl G WSS 052) Aol Aa) o A5illy N_BEND gl clasinl sie

y ((cotass sassie Gund o dsi
(7]
.g' 12
Z o e— "‘ .F —
g ¥ - —o—N_BEND
* =—BEND
5 6
-g_ DSDV
%o 4
o 2
S
|-E 0 T T 1
0 500 1000 1500
Packets Number
Jaa (taly e Adla A g3 (5-6)Jsd)
journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279

197



Tishreen University Journal. Eng. Sciences Series € 2020 (5) aasll (42) alaall avigl) aglall . 050 daals dlas

tlae el o LT Sy Ala 2-2
£y K050 o 3 5yslaie dhall s ()5S8 Cumy (6-6) JSAlL Linnall 2030 Lyl Allal) o3a Gainl
Jeani Cum ((6-6)Jsanll Camy a3me ial) G iyl Cihlus GsSixBD (yhniall Gl EcApakal)

(7-6)Js2alls damsall il e

Mo el e ST e Alla B @bl (6-6)J 52

SOURCE | DES Flows
A E A—>C—oE
B D B—->C—>D
C B C—B
D B D—>C—>B
E A E—>C—A

i Luad e Ad Hoc 4 (6-6)Jsad)

LOialy o ST Spa Al 1(7-6)d g2

Throughput Throughput Throughput Coding Gain
Path Packets (without (BEND) (N_BEND)
Number coding) Mbps Mbps BEND N_BEND
Mbps
A—>C—HE 50 8.546 11.372 12.452 1.330 1.457
B—->C—->D 250 8.556 11.457 12.583 1.339 1.470
C—B 500 8.597 11.685 12.869 1.360 1.496
D—>C—B 1000 8.639 11.976 13.154 1.386 | 1.522
E—>C—A 1500 8.678 12.230 13.324 1409 | 1.535
_ . i ELWRA . - s
2 14 —(—HJ—@J"%*‘J‘)MH"AS'“ —0
0 12 ._.___._—_7| =l — —{]
=
o 10
o
= s
5 6 o—N_BEND
Q.
< == BEND
w4 DSDV
o
= 2
<
'_ O T T 1
0 500 1000 1500
Packets Number

Oy (a8 e Ala A g94sa (7-6) 8
Co LS ntil) ATl Blae A0 35350 (8 8 8045 dsmg cits el a3y ol Spail Ba aemg Ala 8
e mes o asas o alal) e B ey aa Allad dlls Ladl 50 5alil o3a (<55 ¢(7-6) JSl)
Slls el bagpd @iam sl (6-6)JSal cpy WS A<l b skl lpee laag (il s o))

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
198



S sl (pua BEND el 4y alasiulAd HOC 481U culSail) ool (s

col) (8 BN s 55 34% s ) doas s oy o dseanll g lae a3y a Saesl A5Sd)
b ) Aajall e (e 5l Aielian ey Lea cfia)y (e Y Tae oy puf Jpaiil Bad asms
ASEN 2505al Bak) JElly A<
:(Random Topology)  lsie auasais baie jie Aoy (1 4Sud Alla -3

st G Ad Hoc 45t dle Alla (8-6)JSally Ll saie i Ayl (e Adlgal) 403N Jias
Oe A o8 el Gupais LA e gl 13g) Apadlgl) Alall Blas say Jlsdie JS8 A o3 3 il
Chlae sed Ll (s Alla IS a8 il sae Cun o oSl el (g Ul hlusdd <V 320 Jal
Chlaall 058 Lavie 4l alall aa . (8-6)Jsandl sy LS clylusall 038 3 s 8 ()sSaus DAY (Sl
Alall ae Aladl odn Gaati 13 (all iy 8 85dle agi o Spesill dlage () 2 Y 25,0 o8 clydil) 3o
(el plasind (y50) dga il Al

© o

(Hlsde gy baie jde dayf a Ad Hoc 4 (8-6)Jsd)
clal) @i 2o (8-6)Js2

gl cliid asy cfjlualizb G i amy cfluall:a
Source | Des Flows Source Des Flows
A N | ADC2E—>M—N A J A—-C—o>E->]
B N B->D—2E—>M—N D M DoE—>J->M
L F L->D—2>E—>M—N A H A—->C—->F->H
K D K—=>12>G—E—D D H D»>C—>F—->H
A L A->Cc—o>E—]—L D N D—>M—->E—>N
cAwad @il aany Gfjlwali:c
Source Des Flows
A L A->B—>pD—>E—>J—L
A N A->Cc—2>E—2IJ>M—N
A K A->CoE—>G— 12K
K A K=>1=>G—2E—>C—A
L B L->j2E—>C—>A—>B
journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279

199



Tishreen University Journal. Eng. Sciences Series € 2020 (5) aasll (42) alaall avigl) aglall . 050 daals dlas

reldd G cjlae Alla 1-3

LS i D ) e dial) o il 230 05S Cuay diall g Ukl hlae Alall o34 2o
Ll il o Jhanid A8 Spe5 llag dadil) s Jal o 480 o1 a0 . (a-8-6)Jsaall b
o 2 3ak) ga Glld iy Al Alal Al AN ag05e (A 3ak) ) ls ally (9-6)Ja)
O gl A 4 el Al 5ol Sl cllad) 4y asi S died) dae 5l came A0l 8 a5
le IS Al 3535l 5T aaly) in Lae Cagll U Slall Jsha e 830 o ST Sagi o (Sae Alall o2 S 050

14 - 2 348 &3 Babie ) ¢ nASu-—;. &
3
£, lo—a—
2 10
[=)
- 8
*
s 6 o—N_BEND
o == BEND
< 4 DSDV
>
o 2
S
ﬁ O T T T T T 1

0 1000 2000 3000 4000 5000 6000
Packets Number

I i amy il Ala 1AL 35350 (9-6) IS

LA @JL Shlae s 2-3
((D=8-6)Jsaalls LS i ajl () slose siall s il dae (5 Gy diall (g Ll A aaas
Load dad el a5 ¢ 50 dad 22l 4080 25050 of Laadlis ¢(10-6)JSaL Al il e Joasid
Jsb 30L) casw Dludd) b o Aldinall Gaajill e 3L s s @l jpndiy Al Al Al
A o1 1S Bt uSaiy Lae 2S00 < lusall

14 _ av - \ i - >
a
0 12 A
=
o 10
=
* 8
§_ 6 o—N_BEND
s == BEND
2% 4 DSDV
£ 2
[

O T T T T T 1

0 1000 2000 3000 4000 5000 6000
Packets Number
ay )l i aamy il Ala 1 AGEY 393,4(10-6) IS
journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279

200



S sl (pua BEND el 4y alasiulAd HOC 481U culSail) ool (s

Rl wads cifjlue Al 3-3
LS & B Geed ) Gslie eedd) clliall Gl ane 06y Cumny i)l G UL Cljlae 2aas
Sl e Jiaaid Al uep allag Lol Al dal e 2l ol 5855.(6-8-6)dsaal) sy
ALl eVl Ll Load e el s ¢ 5508 da 320 402l 35050 of Dy L (11-6) Sl L)
oSy Lae 4S8l chlsall Jsb 5aly) cam Dbl ko Ao Aldinall Gaesill s 3015 Gy g8 Gl i
AN ooy TS T
(<388 uady Jlusa) Baie ) £ O ASE

14 m—— ‘
» el
Q 12 -
Ke]
2
((-]
S
o 8
- —o—N_BEND
a 6 —@—BEND
® 4, DSDV
=
°
c 2
-

O T T T T T 1

0 1000 2000 3000 4000 5000 6000

Packets Number
el 3 sy e Ula :AGAN 39954(11-6) sl

tGluagilly clalitiuy)

suas JU) Adlal saie < JBY) by Al s DA e BEND sl daalsa Gy i —1
ddee 248 diey oAl B aaall B G jlee OS5 Lalal) )l aumy & ey cAaSAll Chlud) e
Go Y aas O JSAE 05 Al )l ek e Lilh Ame Ry Jal e pesill e e
drais Al e Cadl Gllee o aliill diphall o3¢y aakiindy JHI (8 Bagasal) a3l dalS & Sl
N_ BEND 4ajiall 4p0) )l ad) canss Cume dgiia didae Spaiill (ajd e Cad) dlac

labinuy) Y hags el el ae 3580 S5 aladiuly Ad HOC 38035 ¢1d lasly duhs 2y =2
LA Ayl

Aaall Saagill (asd 5alje ag3pal) 138 alajyy (Ad HOC CulSad 35350 505 8 208D a5 ab b .
e Bhapall 230 22e 32l Liads 40l
A Vs s AaiSI 5l IS dal e e gsan 53 Tan Take A8 Sa05 oSy .

) JusY 5l Jeany ¥ AL Saasill i agag ae s S .
oo eliy A aal ) AR 8 hladl) Cany el ) sas J5) Gl dlee sl .
Aldindl el G e G (53 ey (S ey uali BB el e e Gl dlee i DA

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
201



Tishreen University Journal. Eng. Sciences Series € 2020 (5) aasll (42) alaall avigl) aglall . 050 daals dlas

a3 leaalAd HOC diaiasdll ASLOU Sl 6 Al Saag aladind & cbaatl) (e aaall cllia
leiallae (Sars @)l S Aidae s srasill (i pe Gl AU Gl (uidty bae Wajaa i (S (AN @)
leisSe Bhapall wpll Joy el Guglsf ellae) A (e Al 3 siall £ A1) JU1 By 230 Jpsd DA 0
el s Basal) a3l pali iy e ¢ Al O e ST el DA e lld 5S5 350 ST Ao jun (3885
daslsl G aly Bl e aill pald Jiys (8 Al Al Ledi 338all )} Ganada Js cJl) Al
AVl eVl 8 daliys Al Juadl ool (3 Liay Aigyhall 03405

References:

[1]Sheena Toms ;Deepa John .Comparative Study of Network Coding Techniques in
Wireless Network. International Journal of Advanced Research in Computer and
Communication Engineering Vol. 2, Issue 5, May 2013.

[2] Jian Zhang ; Yuanzhu Peter Chen ; lvan Marsic .MAC-layer proactive mixing for
network coding in multi-hop wireless networks. Department of Electrical and Computer
Engineering, Rutgers University,2015.

[3] V.Prashanthi; D.Suresh Babu;C.V.Guru Rao. Survey on Network Coding-aware
Routing .Department of CSE,Vaagdevi College of Engineering, India,2016.

[4] Somayeh Kafaie, Student Member, IEEE, Yuanzhu Chen, Member, IEEE, Octavia A.
Dobre, Senior Member, IEEE, and Mohamed Hossam Ahmed, SeniorMember, IEEE.Joint
Inter-flow Network Coding and Opportunistic Routing in Multi-hop Wireless
Mesh Networks: A Comprehensive Survey.2018.

[5]JUN ZHENG; JIAN MA.”COPE: A CODING-AWARE OPPORTUNISTIC ROUTING
MECHANISM FOR WIRELESS AD-HOC NETWORKS”. GRADUATE UNIVERSITY
OF THE CHINESE ACADEMY OF SCIENCES,2017.

[6] B. Bellalta; E. Belyaev, M. Jonsson; A. Vinel. Performance evaluation of
IEEE 802.11p-Enabled vehicular video surveillance system. IEEE Commun . Lett. 18 (4)
(2014) 708-711.

[7]Jilin Le;John C.S. Lui;Dah-Ming Chiu.” DCAR: Distributed Coding-Aware Routing in
Wireless Networks” .Computer Science & Engineering Department+ Information
Engineering Department The Chinese University of Hong Kong, 2017.

[8] B. Guo, H. Li; C. Zhou; Y. Cheng. Analysis of general network coding conditions and
design of a free-ride-oriented routing metric. IEEE Trans. Veh. Technol. 60 (4), 2011,
1714-1727.

[9] Sujata V. Mallapur; Siddarama . R. Patil.Survey on Simulation Tools for Mobile Ad-
Hoc Networks. IRACST — International Journal of Computer Networks and Wireless
Communications (IJCNWC), ISSN: 2250-3501 Vol.2, No.2, April 2012.

[10] Gulfishan Firdose Ahmed; Raju Barskar;Nepal Barskar.An Improved DSDV Routing
Protocol For Wireless Ad Hoc Networks.. Volume 6, 2012, Pages 822-83.

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
202


https://www.sciencedirect.com/science/journal/22120173/6/supp/C

