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Hierarchical Message Forwarding Scheme for Efficient Data
Distribution in P2P Messaging System

Jin Sun Jung' - Sangyoon Oh"™

ABSTRACT

Publish-subscribe communication model is popular for various type

of distributed applications because of its loosely coupled style

connections. Among the various architecture style for publish-subscribe system, peer-to—peer architecture has been used for the mission
critical application domain since it provides high scalability and real-timeness. On the other hand, to utilize the bandwidth of given
networks, message filtering is frequently used to reduce the number of messages on the system. Even if P2P provides superior scalability,
it is hard to apply filtering to the its messaging system because the filtering process should be done on the peer—side in P2P architecture
that are usually done on the broker server in conventional pub/sub architecture. In this paper, we propose a hierarchical subscription
management structure as well as message forwarding scheme for efficient data dissemination. Our proposed scheme reduces the number
of received messages by filter-out un-wanted messages and offloading the message dissemination work to other subscribers to enhance

the messaging throughput.

Keywords : Hierarchical Structure, Publish-Subscribe Model,

Message Filtering, Peer-to-Peer(P2P)
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Table 1. Test Environment

oS Ubuntu 18.04
CPU Intel® Core(TM) i5-2500 3.30GHz
RAM 8.00GB

Table 1e14 Jetl= 44 23S ot Ea=t

7F 15709 AR E B F E‘&X]'ﬂ‘ A ”ﬂ"]ﬂ%

3 FEz}e] mo] x]—O] End-to-end delay_o_i @916‘}1
T2E 2 aEa WAIA] 27] dE gt A ghe] Al
5 98 7 A 1039 A Hagez ok
Eg 725 FAA &2 B, 2 B 53

A wAAE B, Egs ¢4 o]l Egl Fxolt) p2P

UDPI9] unicast, UDP multicast

WA i TCP WA % AR ZheebAd, B A

B3l FEA A dge

o} HolH &Ao] dojd 3)\‘: UDPeI Reliability = # 2

3l7] 98] DDS9 4% QoS(Quality Of Service)sg F7}H4

o2 HEAA Reliable UDP H2-& A|F gt} & A A

=, QoS 5% FrH oz Ho5tA] ¢olA reliable UDP Hr

2] thale]l TCP W4 o2 dojt A& 3383t
Fig. 63} Table 29 23 A3t wAIA <] 2717} 1mb,

5mb, 10mbyd W EF Ef] F2E& FAstd, viAA AFS

T2 Al AR 7] ﬁ“’]"é‘ HolEt Eg] 725 A A

& A EAAY BT AEehe AS-mo, WAA] 27]7F Imb

 Ag oF 27.1%, 5mb/] A9 °F 223%, 10mbe] 45 °F

187%9] 34 £52 B} 3 subscription©] i?}ﬂoﬁ

ATl A AlRbeteE Bl ER] FxoAE, 52 B, C7F

kAl €] subscriptionS E3 ]X]E —”Eiao}oi A =2}

NA HAIAE Hifl= 21¢] subscribe D, E,

F,GE 2223 Az & g ] &9 E1r upebA] 7]ES) 78 9

TE2 5 3w FEARE fAAE WGk o] & dH o] A

|EA F& E FxolAe WA dE A H]JLd |

I 1mbe] A 933.3%, bmbe F- 429%, 10mbel 4
48.8%9] dAE £EE HAh 9 AdS E3, Subscnptlon
o] gt A5

Br FEAd o)a) WEY Hi HAA
G} welAA Hol 44 FEAZ} wi BEad WA
7 o5 hsAel ARA ol A% FA) Fo| ALL



pop =T-7= Il
o 4 Qe Ed 4G e F BLR@ WA 277}
FA84% 5 G Zol AAE A2 9 WAA 27
e AP MRE Fal & 5 Ak WAAe 277 2
5 % ol Kol T, B, S 2 Pl
FE PER U AR A Hol, 2= F9
Fee & 5 Atk

@ WITHOUT TREE ~ TREE WITHOUT FILTERING

w
wooow

ra o ra

(=TT = T I =]

AN

Message Delivered Time(Sec)

N
N

1mb smb

Message Size

= TREE WITH FILTERING

7

\
\

\

10mb

W77

Fig. 6. Message Delivered Time Compared to Message
Size and Structure

Table 2. Message Delivered Time Compared to Message
Size and Structure

FILE SIZE 1mb 5mb 10mb
WITHOUT TREE 2.636822 13.718241 30.663228
TREE WITHOUT

FILTERING 1.921007 10.64703 24.923427

TREE WITH .

FILTERING 1.279427 6.075668 12.750575
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