[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-01 ]

[ DOI: 10.52547/jsdp.19.3.1]

23 by LU (Rl s 9y S (ALD
il oalaswl b seleial sl (slaaSuds

oeleial oy )5

o3y o0y g 9 F 29y (oot
Q‘)"‘ ‘C?’“"L’ ‘C}wb Olia.u)‘\) ‘@”W 9 ‘5.3 odiw_v‘b

ouuS>

Sl 3 Wl by £33 6yl &5 ol gl T gl gy b | olain e SoaSi 50 Bluno o1 5 Sl Ml 3 S
Slaai I8l oS (o0 €8l 53 55 03 Yl 50 (orw ply bradiud Slasi Gul8l b el Jlhela slaghy, il (b (bl
EP el g a8 50 plodjl el el (Koo ;500 G 3l g 99d o0 ply o978 (il ul38l Ceel By S 5 ply radus
Bl g A (5)90 ;2 381 Sl 53 cnlin &) (gloe 5 DLl g el (SLradws sluai’ (43 S dgumme (1l ply 109 8L 58
Sl MCCAF! 6 & 7 el sloog,S »r (o gy o dllio ol 50 w3l peen oof 4 dlio cpl )0 &5 Conl Lly igsa
oolistwl (oelodrl srogyS 8l (sl (HSMM®) GBS loand (i Juo 5l gy (rl oo &byl Lply lasmisir Jlygle
Ol 33 oS 188 Jlakol (s taiglh oo Joo S5 ol (Ao Joo 530 LI 4 (elaiz] glaog S jglie (o iS00
Slasi g aly (gbro 5 ouinl (seloia! glrog )5 duwlne b cbaply LAl loj (8,5 Jaiyo b o] 51 (e 9 dwlne (cloix| (gloog 5
ey 2 3l 992 90 (slrasns dlaai MCCAF (g 080 ol (Shglr 9 4y 055 oliiil 4 pladl ply 51 o pliiio glaasius
el oy )T (calad Cuows 4 45 WS (g0 (g2 (B9 (2l Db 3 S o0 ST sl el (Lol s LA 51 g Sgame A 5
1) Pl B9 30 ;a3 cplyy saoladiion Jrgmi (il (531 crad B i Jluol 1) ol 51 (sladims 0,10 Cagude Wil o o 45
&y 3l laas 5l bghsy 500 4 Cumd MCCAF ol suimoplis (o8ly slaodls (535 32 (b))l s aes Ghals

ol (Glygler 4232 g CL 5

98 slodrds (Ao Juwo (slodr 0g 5 cslauiniz (el (elodal Hlow A (b ywmo ply Syl sl (B Sl

Design an Efficient Community-based Message
Forwarding Method in Mobile Social Networks

Bahman Ravaei* & Keyan Rahimzadeh
Faculty of Engineering, Yasouj University, Yasouj, Iran

Abstract

Mobile social networks (MSNs) are a special type of Delay tolerant networks (DTNSs) in which mobile
devices communicate opportunistically to each other. One of the most challenging issues in Mabile Social
Networks (MSNSs) is to design an efficient message forwarding scheme that has a high performance in
terms of delivery ratio, latency and communication cost. There are two different approaches for
message forwarding: the single copy and the multi copy. In the single copy schemes, only one copy of a
message exists in the network, which is carried by a custodian relay. On the other hand, in multi copy
schemes more than one copy of the message exist. Although the multi copy schemes generally have
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superior performance in terms of delivery ratio and latency, they incur high congestion in the network,
which consequently degrades the network performance and increases message forwarding cost.
Therefore, we present a scheme for managing the number of replica and selecting appropriate relays in
order to increase the performance and decrease the forwarding cost.

In this paper, we present a novel message forwarding scheme, named Multi Copy Community
Aware Forwarding (MCCAF), for managing the number of message replicas and selecting appropriate
relays in order to increase the performance and decrease the forwarding cost. MCCAF only forwards
one replica of message to each community that the destination node belongs to it. In order to find
communities and nodes’ future communities, MCCAF exploits a hidden semi-Markov model (HSMM).
In the proposed method, hidden states represent communities and environmental chronological
information such as location, visited nodes and access points are modeled as observation in HSMM. To
have a more precise community prediction, the semi-Markov model is extended to compute the
likelihoods of a node being in a particular community after N transitions. After that, appropriate relays
are selected to forward a message with taking into account the message expiration time, future
communities of relays and the number of message replica. Evaluation results on real traces demonstrate
that the MCCAF has superior performance over rival schemes in terms of delivery ratio, latency, and
forwarding cost. Specifically, MCCAF yields on average about 8% better delivery ratio and about 23%
less delivery delay than the nearest rival method.

Keywords: Forwarding, routing, mobile social networking, multi copy, community, hidden semi-
Markov model.
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(Figure-1): Overview of proposed method MCCAF
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Algorithm 1 Training for MCCAF Forwarding method

Input: o, L, {0,,0,,0,,...,0}
L {&3{Q(m.e,)}=VQ({0,,0,,05,....0});
2: g, (d).b;(e,) =HSMM (5, L{e,});
3 ¢.r1 (t’N):r(qi,j(d));
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Algorithm 2 Forwarding and replication Method
Triggered when node r. encounters node r,,

A: Set of communities
r.: Custodian relay
S.: Community that is assigned to relay
1,- New potential relay
m: Destination node
Input: A, S, m
If 1,,.isMemberOf(S,) & Pr(r;,m, S;) < Pr(r,,m,S.)
Forward message (p., A, S., m)
Drop message
Elseif p. > 1
A = common communities between nodes 7, and m
Sort A based on contact probability between ,, and m
Foreachj € A do
IfPr(n,mj) > &j¢A
Compute p,,
Pc = Pc — pp
A=A+ {j}
Forward message (o, 4, j, m)
Break Foreach
EndIf
EndFor
EndIf
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