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An Efficient Replication Scheme in Unstructured Peer-to-Peer Networks

Wurak Choi

- Saeyoung Han"

- Sungyong Park™

ABSTRACT

For efficient searching in unstructured peer—to—peer systems, random walk was proposed and several replication methods have been

studied to compensate for the random walk’s low query success rate. This paper proposes an efficient replication scheme that improves

the accuracy and speed of queries and reduces the cost by minimizing the number of replicas and by utilizing caches. In this scheme, hub

nodes store only content’s caches, and one of their neighbors stores the replica. By determining hubs with only limited and local

information, we can adaptively generate caches and replicas in dynamic peer-to-peer networks,

Key Words : Unstructured Peer-to-peer Network, Replication Scheme, Power-law Topology
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Relative allocation. trunc Pareto: m=100, alpha=0.2

1 T T T T T T
Unlform e
Proporhoﬁé! -------------
01 F
& .
e
[ ;\’f“u
0.01 e —
0.001 o T o
0 10 20 30 40 50 60 70 80 90 100
Object
(22 28, v, M2 =H 71gel Blmlin]

el 43Aoe Eazd fE BAE 44 & A 2
) Az BAl dwe @vh 2 MEAD delA o715

Ao 2 Af v]EE zdzche dAH Qv

2.3 LAR(Lightweight Adaptive Replication)

UM A B BA IHEE Ao g2 4o doH F
Ag #Bag &7 wid, 242 sjo-F-go] YEHA
ol Al ARg-st7lel = F-27h qlch webA o) %*‘“101 4
Eaydre & o 2849 54 7Ws 2
LAR TREZ& Aad Zdzo] Bx ZzeF
glo]-F-glo] YEAE A& 7h¥ u(Lightweight) %52
21(Adaptive) E4l(Replication) W& A<k tH10] LAR
e vEHeRw e 4o A4F8Ad FAE AANE A
&) mEe dA AR EA PR 4 AL e
olE] A4S FRZ Il LAR ZLEEF9 A5 AL T
3 2

LAR Z2EZ2 F3 #AE £502 3817] mi,
ol gt Heoj& AAstn ok Fhe e 7HA 573
F gon LAR ZZEZMe= Adwe
etz Z2Asn vy " B2 fAAe F
of 33} el (g 9% ol M [
2 7

§ sl gEE AFE et Ak Fasol
ok [ g AE g2 =gl Al upel
Fagob Ak [ guE A wC G
= o)
2%

o]

co ¥
%—a—} B Sl @3, gE Fat

A Rkg

fr oo m

o I

in

o B
ox
N i <

=)
it
e
2
o
oX
o
o
tlo
o
e
of L L
dlo
B

~N

N

v
q

= Si% S,- ofl A -‘?‘—fﬂ

]
2 pud + Am 59 aAsl vel e S 7 2

o

HI7 RSO TO-S-UI0] WESITMMAM sEX2 EM7I- 3

|rnax

L

|Iow ______________________________

v

7] o &-olr}.

ghel g > (Mol A w=i= wRa AeHelng [ >
[+ K9 A%o) F xzo Rahe] ad sjgshs TdxE
& 5 o A AN Ke vlE A el ol
W, Bat Bake] T A% F lx, #@A QU7 A
HzE5S Rasty] yFol, Ao HGH Ha Ao
pssie), v e < o< [ Agde Tq“ﬂ%}ﬂ %’46&0}

Aol = A 2 @xﬂ %zﬂ

® o 7%%]# AE}. ?M% AA Zhzu Baie o

¥olY AR &, 9 FH2E TR

2, 2z olF o ARE 7ML At ste) Zdx
A 17h %

o thate] ol A MAIL EARE 5 3on, AATL B
& A% LRU(Least Recently Used) ¢mzlZel o) mA
Aok, BAEE ExE dA dolHE gnan tE =&

1o .

dolo] et dolHE dFs & 4 Utk
LARIANE Zolg ghed & o dx mx=o] 7jA] FR
Fuste], AN Anrt EAstd dd 2dzo AAE
s oz Aded. azja ddd AN el
o2 A9 #ereth AT LARIA e &R
Al g Al g atA 7] mEed, ZxE AN A
73% EHD‘ Aol A MEYAN EA6A & =
F otk BHU MEYAFINE wE9
Zoll, &5 AAZF LAY FE] o
g —& FAA HES2GAM A8317] FET

AR Sl Aol H¥H, LAR ZEEEL §9 5 A
o] Amel AMAE A, EALE 77EE doh
weba dg A2E Ave dede SE gew Ha, A9
Hoz e Fatg BAANE § U

ez AL EAEE, Y mme At Add
L S O‘% A8 ANE F FE 49
2 Adegste] EY g AFdrh HAAE e =8
Abolell Mg E WA Aol F7l-wFeta e AAE 2
o FrhstAl sH, AAE BE Aol AeA AR
o LRU #Hlo = wAsA ok

oroll 4] #| A% whek o] LAR ZREZE Z5d A

hﬂ w0 24l o i

o T2 i

_d_o‘



4 ZENMEISt2=FA A M13AH M1=(2006.2)

of g AeE A 7] Y&
A AHgstr] etk EF % | 9] 4ol
dole] mEAA AR 2o 2 A 5
= OS5 gobd Ftel gla, Wk o] o AHsof o)
o 2 Hlgo] e Bd AANE Ho &g nd5
A g dez dEegade o Fol Has] wEol
HAe] BgAo] Holzlh

FHA HEZ el

F
of>
i

|

)
> I
rir

~
S

3. 225 =AM 7I¥

B Aol A= Agtee 243 2a 7)o de Adstn
b gtk \A 2&A B4 vy AA ERE Avra
EEH EA e % =
4 BA dayFo ois]

of i}, RE Zdz=g HE = o] 7%
14 Aol o] AUHOR Wrbsery EF BE
FAUEE FUNTIE B Py =9 dador 484
7l RED BebA o E8H BA JHe HAS Hrgs
of, AAYoE 448 + JTF sob B}

24, Bl 71He T ololok At J|RH O HAjol
£ Be SAugel Evh aeln oleld BaNge o

oy d B B

o £
—9:-' J
ot
i

B 7ol N
TR o 2ok

of gtl AA AR 8
B oolye}, o AIZe "aE 3§ wie] 54
olv] A4 UEH=

o}

Arone 2 ox 2 -

o,

o
1o
i
2
o,
.
o
ru
)
2
it
o
L2
x

_
i

32 29

B =RdAMe Fo-R-mo MEYAY EZ2XE 5
-2 BERAR JMHSE ol 44 AF3 Hieg Zo]
B2 do]-%-Fo] YEYAI) hRE B9-2 EE
2AE FAs] dEolth & duygFdde 4 =t
g »o9 d48 2gog vAXE A F§ 5 gt
AZL 7 wso g Fix FBE 7R Qu, HE
AAE FEstd MAAE Fads F dE AHE 9 d
t dA4E 2 wEE o]Rolg dtm, Aoe did g4
2 ol kEE B3 Addd

-
. /L\

P

@ 3 node that have a replica

a node that have a cache

(28 3) Aot M=

ob&e], HAld dolHE (27 3)3 Zo] AAg BA%
o § 7hAE vhdrh A A dolEel did E9E e
A2 dh F dolEg Ay HAsE zlo] ohyxm, AAl
HlolHel tigh #4, A7) §& Aggozsm Ao nax
7b Al 2A delgz Zopd F JrE slEoh Wl
g

uARe AA doleE e gk ALy

840] slewd s delHg dEs & 4 gk

33 ¢12|E

3.3.1 7Ma

UM AAG A HRE DA AT 2eE HaA ¢
TEe (2" Do 2o] AA g A A dugse
2 7Aadh

Joomy X
o

&

2

& H

Y ooXx
- i o
X
>~
@

2,

0
2L

rlo o
i)

i
il g
oy
o o o
e
%

2
i
2
u2
i
s
N
=
X
rr
A
re
2
2 Jo
fu
=
o
il
=
=
=

=2
>

o,
o

=

1=

4 g oo

3) determine whether
query [gener a mect the cache
Cache Seleciton Node Seleciton Stale cache
Algorithm Algorithm Algorithm
[N L)




M7l 5
(4 3)

|

#a) el WA Aol Y §F 5

A5}

ojn] Adg vjAA el 2 7]-vf

ok o 71ell A, A

L

O

ol A

=

2235

1.

fe)
=

g &

]

[e)

=

=

1

ke
T

oS

%
l

4

A7 ARHRE W At A

78t

3

13

s

®

e

l

uln

W

o
o

e}
(4 5)
o] 7]

=
=

]

H

D
duelE
o

_o/]

_t
Navg

ks

-

(4 s 2k

L
1.

T
R

HA A

min (
171 ¢

S

o

] A}

e

sb7) fEA WA k

&

=
=

=

ST 57b G BT 200 (4 5)9) &

2 O x4 A

1.

=

gt o714 k

o] %

=
9
P(injectcache)

=
-

A &
o

3.3.3 2%d AA
gloj-F-zlof HEANA

}

7|
Els

=
ARE FRAL <)

1.
a

g

T

&

7z A

o
=

ol

WA
A £

_o,]

[e)

=

i=N
b5

]

e
1
&

B
o

bl gE Ao 4es

pad

24 Q717 Be AN

A )

Al
a7 9

[+]

st M, T =9

5

el

=

o mpeba AjAel o

=
=

sHAl e, o]
o]

9

=
=

Aol AHBOZA, A9Hel

2B A

.
§1’_’
H

i3
=
&5

3

A

o viAA e 248 A
wroo 9%
Aol w A

g‘

=13

S
Bi¥

—_
o

o

W

iy

o]
-
pil

-

ul
H
)

<
of
)

=

it

BlK
o

olo

A
Al

Pl
e

=

=

}oAl

k<]
p 4

A]Z} Tlife(l')
oA 4k e,

=
L

Aol o
g

= A

ol uhet s, A

A

T

ato] A5 A

[¢)

7§ o]

ol
2

R

L.

g 7HA] il

o

LA

to] o 7] o A
N Al

o

0

41
9

=
=

A

2 A

p

}

T
ho

2 00] ¥4

A A
AA ABIF A EE
o YEYZ YolX &

atAlgk A7} Zhel 713

[e]

=

S

(A 2)

M (4 2)%

1

I+
el

P(selecl(i)) = q ;

3.3.2 7

2o WA A7 12§

=7} Y E

}

9

o

=
=

oK

T A ol

NS ARA

Gl

)

1_\:9}
==

f

3|

1

ZHE

wuA =, AA Hel=

=

Pl omee), Abgae  F

= 449

wal FHA]

A7) =

[e]

A
" ek Zol, 0%

3.3.4 &A

A

3

o

Az & o
Nol 7huHolehi
1) 4

3

2 4%

z} o
)= .

=

L

At o

o
e

i

=
Lo

dl, 7]

PR

-

[e})]

ot} wetd olE

A



6 dEMeSRzE2X A MI13AT H15(2006.2)

q; % S t)tal/s i (};} 6)

P(replicate ;) = p
fotal Zj: (S tm‘al/ S ])

AL A F58 9w g o vdetn, =2 ¥
A &F s o dgdE & F Yk F, o)L w= & 3
REZRE 2 BEAY dolHE PAstE ado] Bol dg
O, 2 o] kEo HxjEol HAE FHo] =t wd
& ol =Evt Be % dolEE A1 i 71 =X

of BAEE AHsE AL Fao} A,

B BolAs A As 4A BA daueEe] 4L
ZA8Art. ol Hste] 72 "oj-F-mlo] A B o]
B2 & 2217 Neurogrid AlEZOIH[111E &#ato] ALE
B4,

A g 48 043 AFELS 24 U 584
S F4atedl £& 24 J)Fe] A HHe 24 e
BE FH2E BE REo BAgi: Zolu shx|u o)y
g AHE 49 Wgo] ®ol dAAow FTH Bil%E7
o, 449 885 7t 849 AS5S ol & A

, Aae duse fA7 99 vEs A&
duElFe A5E Wrhel7] fstel, Ha M Az AF
¥ 5o SAsgler], dueFe] fAWEe BA 24

Replication, ©]3} PRR), LAR & A% wadgstgn, %
g B4 S 2% @ d9 FE P (Random Walk,
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Contents Distribution Uniform Distribution
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Query Distribution Zipf like
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