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O ABSTRACT 0O

Random Linear Network Coding (RLNC) is considered to be one of the promised
solutions to achieve the reliability of transmission in multi hop wireless networks, Since it
Is based on correcting the loss of the packets in the medium through the continuity of
transmitting coded packets from each segment until receiving acknowledgment of getting
the required number of these packets for decoding. However, because of the nature of
wireless medium and multi hops transfer, a loss or delay of the ACK may occur, which
causes transmitting extra packets and time delay to the next segments, consequently
decreasing the throughput of these networks.

In this research, we propose a new transmission mechanism for reliable transfer in
multi hops wireless networks through using the concepts of sliding window and fast
retransmit with RLNC, for transmitting packets of consequent segments in specific
continues flow and fast correcting the loss in these segments. Simulation results show that
proposed mechanism decreases the time delay for transmission process and increases the
transfer throughput of these networks.

Key Words: Random linear network coding, Multi hop wireless networks, Sliding
window, Fast retransmit.
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RLNC Traditional RLNC with SW and FR
Loss Rate . . .. .
Transmission Time (sec) Transmission Time (sec)
10% 68 50
30% 91 72
50% 122 100
70% 203 167
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Segment RLNC Traditional RLNC with SW and FR Gain
Size Transmission Throughput | Transmission Throughput
(Packets) Time(sec) (Packets/s) Time(sec) (Packets/s)
4 118 7.8 100 9.9 26.92%
8 113 8.8 100 9.9 12.5%
20 107 9.2 100 9.9 7.6%
50 103 9.7 100 9.9 2%

t@luagilly claliiiuy)
:gitiass Laa Bhapall a3 0 235 & Lacally il anal Lpilly 2o s 3 ALY 4805 o1l Al 2y
Lodie daitally Apadill QL) ll o1l 3y o b 25m5 ) AS0al A0 Al ol o=
O T D€ i)l % Levie Wl (a3l Al e e ) i o300 LY il sl o8
Al JupY) AL 4lae Al Al sy JussY) () I As el JlasyY) A1
o ity cdpn il 250 Al A T 3 Upnd A i) QL) AT o cp Lol Vs 3
KL Dlagl g Ll A Cadlialy Lady diiteadly Jossal) (e 3l sae CDAL Cppueatl
A o1l miay e e shayal) 4yl dae GOV o181 et e s el Jlusyy) 40T Lailas
e e Bl @l ae 5% Ledie dalial) Jlwyy! AT
ASLOY) il 8 sl el ligaks Jal (e Aol Lyl 3407 ool Ay Jifisall 3 oSay
o3 Jaxd () adsiall (e Cam GASLOU luliall @ilod & 401 o8 Gakas Ay Gl ccliadl) o
LKEN s3g) 33 samall 3y gal) Jal (ye dddlagy 1Y)

FEYN)

[1] SARKAR, S.K.; BASAVARAJU, T.G.; PUTTAMADAPPA, C. Ad Hoc Mobile
Wireless Networks. Principles, Protocols, and Applications. Taylor & Francis Group,
2008, 835.

[2] LOYD, D.B; SIVAKUMAR, D. A STUDY ON ADVANCEMENTS OF
NETWORK

CODING IN WIRELESS MESH NETWORK. International Journal of Science,
Technology & Management Volume No 04, Special Issue No. 01, March 2015, 1392-
1400.

[3] KARAFILLIS, P.; FOULI, K.; PARANDEHGHEIBI,A.;MEDARD, M. An
Algorithm for Improving Sliding Window Network Coding in TCP. 47th Annual
Conference on Information Sciences and Systems (CISS) (March 2013).

286




Tishreen University Journal. Eng. Sciences Series 2016 (1) 2320l (38) alaall diuvigl aglall @ 0380 daals dlas

[4] ZHANG, X.; LI, B. Optimized multipath network coding in lossy wireless
networks.IEEE Journal on Selected Areas in Communications, vol. 27, no. 5, 2009, 622—
634.

[5] YAN, W.; Yu, S.; CAI, Y. Reliable Multicast with Network Coding in Lossy
Wireless Networks. Int. J. Communications, Network and System Sciences, 2010, 816-820.

[6] OSTOVARI, P.; Wu, J.; Khreishah, A. Network Coding Techniques for Wireless
and Sensor Networks., Springer, Vol. 1, 2014, 129-162.

[7] M'EDARD, M.; SPRINTSON, A. Network Coding Fundamentals and
Applications, Elsevier, ISBN: 978-0-12-380918-6, 2012, 332.

[8] YEUNG, R.; CAIl, N.; ZHANG, Z. Network Coding Theory, Foundation and
Trends ® in Communications and Information Theory, ISBN: 1933019-24-7, 2006, 155.

[9] SUNDARARAJAN, J.K.; SHAH, D.; MEDARD, M.; JAKUBCZAK S
MITZENMACHER, M.; BARROS, J. NETWORK CODING MEETS TCP: THEORY
AND IMPLEMENTATION. Proceedings of the IEEE 99 (3): (2011), 490-512.

[10] KUROSE, J.F.; ROSS, K.W. Computer networking a top-down approach. 6.
ed. Pearson Education, ISBN-10: 0-13-285620-4, 2013, 889.

[11] SAED, T.; SHADI, A.; AHMED, M. Analysis the Performance of Network
Coding for Ad Hoc Networks in Realistic Simulation Scenarios. International Journal of
Computer Applications (0975 8887) Volume 85 - No. 10, January 2014.

287



