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Abstract:

Unstructured P2P networks are widely used and popular due to their small maintenance overhead. However these

systems suffer from the significant network overhead on flooding-based search. This paper proposes a Semantic and Location-aware

based Unstructured P2P network (SLUP) taking advantage of the heterogeneous characters of nodes to cluster the nodes according

to similar shared resources and physical distance. SLUP can not only alleviate the topology mismatch problem between the P2P over-

lay networks and the physical network, but also construct the relationship between resources and topology to increase the chances of

finding the matching resources. Furthermore, semantic-based search algorithm is presented. Comparing the search performance in

various overlay networks, simulation experiments show that SLUP and semantic-based search algorithm can significantly shorten the

latency of the searching process and reduce the searching overhead.
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peer p Get QK from Query Message;

Semantic-based search algorithm ( )
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//search the local resource
if p.FindLocalResource( QK)

return the Resource;
if Level= =3

p forward query to its parent;
else |

//search children Node

for i =0 to p.NumchildrenNode {

if QKE p . ChildNode[ i ] . PK
return ChildNode[ i ] . TPaddress;
%
if Level = =
p forward query to its parent;

|
//get similar Friends
for i =0 to p . NumFriendNode |

if FriendNode/ i | . IsOnline

Similar[ i ] = Similarity (p. Friend[ i ].PK, 0K);

f
Sort Similar] ] and get k-up most similar friends’ TP
p forward query message to k-up friends

Return;

MG A AE R, RORTE R AT SR R BB IR IS ] L
SR S R B BV AT R S E S MU A B
I AC N, R Al It == BT PR AR s U5 R A R AR B 25 L A
T A R T i I 4 D 0 I 4 B A A A 1 AN T
I, R IR AP BEtL 2B 5tk . [ 0, T SR
SRR BA 2 2 B RE I RN AL AR SR A B 38 T

4 1ELLLE R HERETEM
AR UE SLUP FEH A1 A 2R B 1L (SEM) A 5L

P, A SCHE NeuroGrid £y #4817 HLAR P , BEDL S0 55
HE Gnutella FBEHL =4 18 = )2 B 95 5 P 4% SPNet-
work , LAZZ Bk (flooding) FI B ML (RW) FEIEAE 2
RSB R T =R bm ke 4 i W R R Ak B - P X 1%
HIHEE A SR AR AR K SRS 1
R R T U6 A6 T A QB P B AL E B — A E
A TOCHET, 2 AR OB 5 5 IR A A S R A
VERCE , oA — PO R . BRI S5 8 4T 500 1K
AP A AR 0 45 R B

£1 ZHEH

o e o
e | ovew | vewsem |00
n | mm | s [OSE LY bt TIL B
i e
12(RW
1000 ~ 5000 3000 ~ 15000/9000 ~ 45000, 3 3 . (‘ " 6%
74 30)

4.1 HEHEROHEREITH

55— 2SI B = Rl o 4 AR = R R
PEBE . WK 2 FIr 7~ , #E Gnutella X 28 455 B0 R {i F 32 L 45
DA R AT A3 A% 8 T B G KA E Tk
S RTERE 206) W, 1 S AU 1000 B BBCR 12072, 75
RO 5000 BB EGRE] T 30183 . Rl ML L Bk A
PG i BBUR /N (A A ORI

XF o SLUP , SPNetwork A5 78 Hp fiff i 72 6 580 32 A1 L
HRA DRI ZE R P B A 2 40 24, {3 SLUP
S Y45 33 1 EL B I SPNetwork #5550 /0 T3 40% , 13 B
SLUP H A3 8 UG AU 64 T 3R it v T W U R 1
fiE.

XF E SLUP H )1 SCH 2 B0k Rz R0 1 U4
FAPIRD] T 592 B8 17 24 Bk A 4 5 T oF
AL 3 0 BB D T 20% , 3 HLE A R B
BAL BN KOV 28, U BB S R AR A i AL o 3
PR URAF L (755 5 AT LAY A7 B T AE

-

B A

i S
%08
I 04

18 R 3 0
5000 1000

2000 3000
1 Al 3

1
300%1_ 4000 5000

1
4000 5000 1800 2000

O Gnutella+flooding B SPNetwork+flooding —+— SLUP+Mooding
O SLUP+fleoding SLUP+SEM —h— SLUP+SEM
SPMNetwork+RW. SSLUP+RW —— EPMetwork +RW

—=—SLUP+RW
—s— SPNetwork Hlooding

—&— Gnutella+ooding == SPNetwork-+Hlooding
—+— SLUP+flooding —a— SLUP+SEM
—w— SPNetwork+RW —=— SLUPHRW

(@) FHIEFRHE

(b) ¥ 1 1 BB

(c) T4

B2 WREEMERELLR

SLUP A5 70 ( 18 SCRBHFAE il A R LRI T
RAF AR FN SR, 5 B o5 76 2 1 7 v S W 2% ) A
St BB AT SAEE B AR £, B R
HWRMERRSTL . K3 B/ T 178508 2000 i, BE&
AU 100 303 500, 25 4R B WA K, S B

B I 4 R B R ARl S A AR T
SLUP A5 71 1 [ 38 Iy 4 s FIE S8 R A 1022 2] BE
4.2 YBREKEMNEMLIE

55 AR A H SR IR UE SLUP A5 1Y v {37 B



£ 11 H PN BB RN SRR AY P2P W 25 AR 2609

©
@®
o

ol gEe S

H_7_35 I I I I 920 L L L L
100 200 300 400 500 100 200 300 400 500
AWK AHIKEL
(a) Bﬁiﬁﬁﬁoﬁ’&}ﬁ (b) F¥fLH N B A

0.93f
&
4 0921
ful ///
091

09 | 1 1 1

100 200 300 400 500

AHIKEL

E3$ﬁ§ﬁ%§$§ﬁﬁﬁ?ﬁ%
FEPE RO ROR  B0AIE T SLUP (940 2544 fig 75 1 5 0 2> I
LRAEIR AR S B LN AC 0 ~ 100 38 [l Y (9 A 52 8
LTS A5 1 9 B AR A, FE IR B 25 30T LY A =2 [i) ) o)
ZRER B K2 T = AR R A U S R O
P PR 42 K B X . SPNetwork, SLUP 1 ) B B% 42
KEEL/INT 50% . TR PR SLUP AR 78 [ 7 5 I
PEVER T Wy B 4% 55 8 55 R 4% 2 ) B ASE e BR 4L,
DR E Y FLAER |

F2 THMEBREKE

1000 2000 3000 4000 5000

Gnutella 52.42 51.95 51.92 51.76 52.62
SPNetwork 4.927 4.409 3.532 3.533 3.344
SLUP 2.256 1.228 0.333 0.3162 | 0.2595

4.3 RIS HHHI R
& 4 Gon T A ECH Jy 2000 B SLUP 4 7Y 75 A [A)
FLAI A R RS DL R R PERe. AT VR B, A
A AL A A 4 W] i T A I AL A A
TEA R HUE 0 0L, 3% i AR T B B R 4
1

900
ogt 8001
0ar B 00}
bl £ 600
% 06} T
i 5
e 2300
03 ;
02 %200
0.1 100
060501 0z 03 05 07005 01 02 03 05
A5 AR L /(%) M R /(%)

oRAT GG oAy A HLE

oA EHLE oA gL
(b) VR4t B 5

A KR
0 == MWk 3~

005 01 02 03 05
T AURA e /(%)
oR AT afT &L
(c) PRI AT
B4 AEEEFRY REMERRFEERER

B9 A, PRI B A E R R T 4 A P 48 e,
4(a) s . SEHRAE R R, 0 A 5T IR 2K
WA A IR RO B U (S BE A2

5 g

ASCHR T — P T B RS A AESE 1k
P2P W 25 45575 SLUP. SLUP — J5 11 %5 J& 17 s, (A ) BRAV ¥
5 DD H NS T E T 51 2 A 19X 4% 1 25 (W) B SHfe i 1
AL BRI 22 () B AE SC M , 740 R T 2R =2 BRI Y
FEAEAL U 55 R FH Y A U7 [R) R AE 48 0 JEL Y B i
B AE SLUP AAY A A E I R B R AR IR R i
R AR EL Ty g M WD TN TG O T A A A A 7 AT, B R

READL S G 1 435 SR 26 I, SLUP #5510 148 S48 R B ik
BA RO R YERE AR A R . b, B
R A 1 25 R R, AN BB T8 4 AR 30 5 B o7 FH P 8
P 1] () S R P RRAE , BT LA, 76 S B i FH H i RN
S RAEBCR S E .

S 3k

[1] Rongmei Zhang, Y Charlie Hu. Assisted peer-to-peer search
with partial indexing [J]. IEEE Transactions on Parallel and
Distributed Systems,2007,18(8) :1146 — 58.

[2] CHEN S P,ZHANG Z.Efficient file search in non-DHT P2P
networks [ J]. Computer Communications, 2008, 31(2) : 304 —
317.

[3] M Ripeanu, A Iamnitchi, I Foster. Mapping the Gnutella net-
work [J].IEEE Internet Computing,2002,6(1) :50 - 57.

[4] Xiaofei Liao, Hai Jin, Yunhao Liu, Ni L M, Dafu Deng. Any-

See : Peer-to-peer live streaming [ A] . Proceedings of 25th IEEE

INFOCOM Conference [ C]. Piscataway: IEEE, 2006. 2411 —

2420.

Christos Doulkeridis, Norvag Kjetil, Michalis Vazirgiannis. DE-

SENT: Decentralized and distributed semantic overlay genera-

tion in P2P networks [ J].IEEE Journal on Selected Areas in

Communications, 2007,25(1) :25 - 34.

[6] Tamnitchi Adriana, Ripeanu Matei, Foster Ian. Small-world file-
sharing communities [ A ]. Proceedings of IEEE INFOCOM
2004 [ C].Hongkong: Institute of Electrical and Electronics En-
gineers Inc,2004.952 - 963.

[7] Hamada T, Chujo K, Chujo T, Yang X. Peer-to-peer traffic in
metro networks: analysis, modeling, and policies [ A] . Proceed-

[5

(Al

ings of the IEEE Symposium on Network Operations and Man-
agement [ C] . Seoul: Institute of Electrical and Electronics En-
gineers Inc,2004.425 — 438.

[8] Xu Zhichen, Tang Chungiang, Zhang Zheng . Building topology-
aware overlays using global soft-state [ A]. Proceedings of the



2610 H +

2 2010 4F:

23rd Int’ 1 Conf . Distributed Computing Systems (ICDCS 2003)
[C].New York:IEEE Press,2003.500 - 508.

(9] GEXGHE , T W . P2P LR 22 48 A JZ A 19 285 41 4 ME BT
HRMIBEFELT] . T4, 2010,38(1) : 1 - 5.
YONG Xing-hui, HUANG Yong-feng. Network topology hier-
archy inference on P2P media streaming system [ J]. Acta Elec-
tronica Sinica,2010,38 (1) :1-5. (in Chinese)

[10] Yunhao Liu. A two-hop solution to solving topology mismatch
[J].IEEE Transactions on Parallel and Distributed Systems,
2008,19(11) : 1591 - 1600.

[11] Demetrios Zeinalipour-Yazti, Vana Kalogeraki, Dimitrios
Gunopulos. pFusion: A P2P architecture for internet-scale
content-based search and retrieval [ J] . TEEE Transactions on
Parallel and Distributed Systems,2007,18(6) :804 — 817.

[12] )", AT st , U IC . R Tl 2 ri R 2R = A
BitTorrent UL R G0 [T]. H3F %41, 2008,36(2) : 291
-297.

XUE Guang-tao, YU Jia-di, YOU lJin-yuan. Building hierar-
chical bitTorrent-like Peer-to-Peer file sharing systems based
on proximity-aware peer clustering [ J]. Acta Electronica Sini-
ca,2008,36(2) :291 — 297. (in Chinese)

[13] Xin Sun, Zhao Chao, Yushu Liu. An efficient semantic-based
search schema in unstructured P2P network [ J]. International
Journal of Distributed Sensor Networks,2009,5(1) :78.

[14] Xin Sun,Kan Li, Yushu Liu. SLUP: a semantic-based and lo-
cation-aware unstructured P2P network [ A]. Proceedings of
the 10th IEEE International Conference on High Performance
Computing and Communications (HPCC *08) [C]. Dalian:
IEEE CS society.2008 .288 — 295.

[15] Yuval Shavitt, Tomer Tankel . Hyperbolic embedding of internet
graph for distance estimation and overlay construction [J].
IEEE/ACM Transactions on Networking,2008,16(1) :25 - 36.

fEE®EIT:

O L, 1975 4 H A TEHEMARE K
B AU T R 2E TR AL, W, . =
SRS 1) A o 2 X 4 A TR A A X R

4t .  E-mail: sunxin@bit. edu. cn

XER 55,1941 4F 11 AAET IR AL
BT IRAA AL B, T 0, 2%
W Js 1 NI BE SR BER S
E-mail : liuyushu @bit . edu. cn



