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Implementation of a P2P-based Data Sharing System using JXTA

Kwang Min Yang" - Hyeongyoul Joo™

Abstract

P2P systems have been studied by many researchers in universities and commercial firms in recent
years. In this study, we design and implement a System that makes up for shortcomings of currently
available P2P systems, Gnutella and Napster. The study also includes an efficiency analysis scheme
conducted through a series of experimental data. The data sharing system of the study demonstrated
duality of roles(client, service) of peers. But, their roles were separated from the existing client-server
systems. Also, the study implements mechanism that shows the redundancy of data to communicate
efficiently among peers for transferring data.

The results of performance measure of the system shows that the amount of information shared by
peers increases as the amount of peers increases but with no significant increase in response time.
This constant response time is far more stable and faster than current file sharing systems, such as
Gnutelfa and Napster.

Business applications such as knowledge management, enterprise information portal management
and transfer of data are done by use of supercomputers. They need to extend their systems to equip
with more capacity and throughput as the number of clients increases. Moreover, they will face with
more complicated problems if integration with new systems exists. If this JDSS is introduced to these
business applications, it would easily augment scalability of the system with high performance at less
expense.
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JXTA 3§ UE| wTUE
of Zaf#0l M JZ(;QET:IE;I‘{M |
AE - -
JIXTA AEUE JATA 7R UEl
MHlA AE RS
IEZEEIE
JXTA 715
Core A& [

v o |

g WEegao Us 2 Hof

(T2 9) XTA AZES0| OFF[EIX?

AARAgAT HEH7] i & F39 2
% ID7} e s ojof & Fojrh

Uy 2z AME UUIDDE 5302 44
¥ ARE A% F-g 49U Aotk 547
ool Aget #d FAS T AFY ot
gt Flde g g HHM TAE AR
& 4 glojof e o]AL FH TeHU 4
A HAUEE Bt=Ed o ¥2 984S §F
gt} o & S o= Y A Ao 7w
3ted g dlolg FAE AFE Aotk oA
< Ada7] A3 AsLAE Bli7] A% dF
Ho]Z FAE LIST_RES WIAIA] tellA B
A RABEOE A8 A o WA= JE
Zolt}. o]AL FA ARE FHINE TUE
Holgg Az + A dEt

P2P /i ZAEZ L Sun Microsystemsol] Al
ANEgE JXTAD o]9jd] Oregon thetulolA gt
E 2ulY Ad hoc networkeS 93 Proem, ©]

ej2] Bologna tdtie] Anthillgo] dwH3 o]
B dFdA TEE A2"E JXTA o E
g Aol MY FREE o] &3t ALE Aol
t}. JXTA (JuXTAposedlAl W) AFH
SetelAQE/AMY WARE of&UXM PC
PC, PC-Q]' 7VA AE, PCs} PDA 5ol A2 1Al
g e AEHANA NERFBE AT
A& ﬁﬁi QEAA G Z2AE Yoz
A8 1 YHProject JXTA, 2002]. JXTAE
P2P A 2€& wE7] 93 BRAY FE &
o] 7bs3d shite 3Z7)dn #E Aotk
JXTAE #o] ZglolddEEol 212, 212
Z, AAE, ARAA, A5 A ‘6‘—‘] s &
Fdor 3F IPE /%5 IP, 4 % “H%
7, PC, PDA, J=E, 7e 71AAES &

288 g oJAHAU Mg FHEFoITh ]
A WEHIY EZZAJ} N&EHoR Wz
g 5 e A soen AR YEHA F
A 7rol ¥&A3 %3 (non-deterministic map-
ping)S 3HA FE APl 84S AFstn &

1) Project JXTA, http://www.jxta.org
2) Sun Microsystems, “Project JXTA : An Open, In-
novative Collaboration,” April 25, 2000, pp. 3.
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23 £

JXTAE XML, #Autrl<, UNIX *FAAE
o] Zt& A3 ZEsta FrAd AN E(L
o] Bfo]LE o] &3t EJEH YL FYste
PHPES dAste TS Xgsid)d F)
EFES o83k o9 o] FFHE Jed =
ZEZS oj8§FoExn stAEe] H&Kdn
folg P2P A2gE FEE F e Aol

JDSS+ At JDK14 % JXTA(build 49b, 02
-08-2002)7] ko] AutEEoA SFHEE 3
2tsit}. Mis.Fshare s§7]1A2 7449 o] Al2d&
g2l ARE TYES}E Listlnfoclass, CMS
£ AZstan 289 (8§ FHAI7lE fTrans-
actionclass, 9249 ASAHBE A3 4l
3} fSearchactionclass, AAEAH K] FE-E A=
313 Atge] §4 FRTE 28 g+ advCheck

class9) Wl 7Hx dAHA sg 2& By
Tt
42 7 o

AEFHFA2EL &4 i EEZZ2AE A

Listinfo

<< d>>
ftransThrd : Thread
H

A3t JXTA g EREI A FEHU
JXTA 715t o ZjAolA FEA 9 UutAel A
A2 ARFHA2E DA Z2A2d g8 &
28] golop Ft.

789 A8 FHA2EL FoHA 7158 2~
o o} o] AFAIIE vAUFLR FH
oJ)o}. fTransactionclass HY& AR FHA
2895 FH37] A% netjxtashared] 71 %] g
CMS Ed& AAE £ AT/ vedE
AR g 34 5 58 798
Z718 71%, 289 R8E FHAIE 7]
, T8 ARE UH P 29 AHF3}e
15, 434999 IFE A2HZEAE TA)
7t s} o] 2" AAEE V)5S F8Y
1502 FAsT gtk

(29 1008 A¥HHEW ListInfool A fTrans-
action 2= AAE 5F8o A=A f
Transaction A& Hol HA Z2HLE 3
e Ae ¢ F Uk
obg] (29 11)& JDSS #47)1%& 748t
= fTransaction e 4o dWId=
g BHoF1 ok o] Fef2 FdolA Z dAi

N, oo rfr mw

s

jited
N

=

[ ftrans: fTransaction I

stCMSservice(this.group)

|j run()

Myfdir ()

mtLocalfContent()

fRemoteget()

RS As as aa

(3% 10) ABSFAILHL] MH &Ate
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package Mis.Fshare ;

import netjxtashare.* ;

import netjxtashare.client.* ;

import net,jxta.peergroup.* ;

import netjxta.document.x ;

import net.jxta.exception.* ;
public class fTransaction extends Thread {

private PeerGroup group = null ; /387148 9oag ez
private static Vector advCheckvector = new Vector() ; /A9 SRAR HNF
private fSearchaction fSearchact = null ; /93 o] 724 FY2 F3ie
private Update Contentlistener = null ; // 3%+%8 #2E 54 232 4% g2y
private boolean suspend = false ; /220 FHAES 4FT0j9 ARE HEY AFsie FZAY S
private static boolean checkLCR = false ; /9350 A883 Z#a
private static CMS fCMS = null ; // Content Manager Service ZE

(O3 1) M =AZ Sk= fTransaction SaHA

EE 3%3%E 7152 supsend AEi(flag) B 43 X2 2%
¢} checkLCR ¥ 4roltt.

223 949 A2HRE AAHmlocad O T oo FEEH FHE A2 fEA
Contnet WA=, fRemoteget WA Z)2de] A B 5% dd92sste o) g ddx oo A%
4% W suspend A MFE V1F02 oF & T VGOl oS AR E Ade] AdsH
Patct olw] =L Yd Add] %5 A 2go] o] & stetste e FdE FH3

Z
913} advVector MIASE 3% AT = of 3t} Hdo] FHHA CMSE ZHE #¢Y

28 aXsld ol IF3e AYE FhE= o dEetgrs Bdelg, 44 4 AFE=R
7)#-2 checkLCR ¥ 4-o]t}, sl A4 Jde ddEL Fde fgs BAT
2 1 init( )
3 startApp()
fTransThrd : Thread > fCMS : CMS

1: <<create>> .
4: Mydir() 4.1:FdirlistFiles() 421 : getContent | | 4.3.1 : getContent
—> (mkhashID) (mkhashID)

4.2.2 : share 4.3.2 : share
{self} (localfVector]i]) (localfVectorfi])

fTmas : fTransaction

4.2: *ContentidImpl 4.3 : * Contentidimpl
(localVectarFile) (localVector : File)
mkhashID : Contentidimpl mkhashID : Contentldimpl

[ I

(32 1) XESBF Z2NAS B8 SRz
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t}, (29 12)+ fTransaction S22 Myfdir
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TUE A5t SASE AAdE AE87]) A3
23 dol] dig FRE TRt ¥ ZH
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3 o Holye FEo] ATl

TFAHez, ARTHG O Ao 4F3THA
EEHe g5z A7A He 22 2 9439
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Ag ZAEsY FEA50E W @2 ¥x
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E718ete] 24 R 949 ARARY A8 T
A€ 7HA HEo] 21 e FEE EHT A
oltt. 2A3o|7} HEAA ] AEHPEE BHS

getContentManager( )

getContent( )

fTransaction advCheck

Update Listinfo

<<interface>>

(adavCheck(shfContentadv( )

advche <+

localfContent (___tosting ]
{not nuti]
[ getContentAdvertisement( ) ] Equals( }
v

{not null)

((advcheckvector addElement(adveheck))

Contentlistener
f{not null)

[ AddVector ]_"[ AddVector ]

(28 13) SFAE S8 Z2M2
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et ZH olelo] A JE FUHPRE
7HR A 2ok 249 FRAsdYY w3t
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o I8 FIFHE 22 7] A3 A5 F
A& 7x38 XML A2 AeA &1 s
of gol Al JAAMAT FE5E Y7ix| 7}
AL Qe &S T (2 14 9449
o9 FHARE 71 E vlA=2 fRemoteget
Ao F%8 fSearchaction A Q) notify
MoreResults W48 T H3I 5ot} o]
W A S+ netjxtashare.client #71%2] Cached
ListContentRequest E&#2=2] Hai=7t o

9 AR gsy 22 g424% 8
7tAT £ Aelth o] Y& FHolo A CMS
e 4430l g Zo} a0 FF3}
I YE AgY ABE 25 FHo|dE I
84 3t} CachedListContentRequest®) getRe-
suts MlA=E d470lg R FRE 243}
1 3Fste 98-S

olFA 7tAL dATolY FHE A 4489 F
FARTE ZEALS 2L FAR A

=
R:7

Y
il

51 Ho&EF X E

HHzy A2 AAvoloA e A

A AZHRE AHL YL Wo} o] A

getResults(....) l

fSearchaction advCheck

toString
A
synchronizde(....) Equals()

Readvcheck <
[not nuit}

[adeheckVec(or. addElemem(advchec@

() Contentlistener
Y {not nullj

Update Listinfo

<<interface>>

AddVector,
1

AddVector( )

(T8 1) HZR2 AN =Z2M~
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Fated e ALE AT 9rixe &
& 0] 73 Bruce Eckel39] ZQwWa S
o] &gt} o] A & 43X CPU £ &
238w 2289 29 4 profiling cod-
inge 2 402 F@3dA g g}

S= T,Q - T
S: &5
T, @5 4% A 232
T,;: &5 A8 ¥ FANT

k

ML
(2]

8 ARFTHA2EL YEHIC e
o]go] Fojgd AR HAE 1A
Ao 5t7] fEd A AY9E
743 7bke sjold A AA Az FEE
SAA H 23E 3 7R ke Al
AT AT FHez Ale] JHA I Q)
E @A UEAZ AA JolE AEHYEE A
g3ttt =9 o]PA ded AsAFRE HES
a AAAA TRt A= AL F AMrs
2t olgd S Aoz F4EH A58
A3 e AE FAY 3t

o &

2 fo
e o T

2 d79 A5 FHA2Y JDSSY AEe
Al x| 9} Aele] Mo} B-A(replication), A%
g dAx e} FA 9 FHA Ho] &3t gl
th AL 7Hed 83 IR, WAA, 282
gl BAlEe & Z/lete AHEATd
gt 2718 Aol Wi BE FA, AAA, &

5 wHste 8L P4 Aoy o:
A FAae AHEE)Y F4E THAL
A Ak

3) Bruce Eckel, Thinking in Java(Second Edition) 2}
HEo x| #ohle WY F profiling coded
AHgsld AsE2AS £y

before = new Date( ) ; /AZ8FAIF A
fRemoteget( ) ;

after =new Date ( ); /ABRLAHANZ F

elapsed = after.getTime( ) - before.getTime( ) ;

System.out.printin(*Z2# FA]7 ;" + elapsed) ;

try {
Thread.sleep(10000) ;
} catch (InterruptedException e) {
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(B ) Mgl Zxo4 Y F2dY
(29 z)
ool ooz FhxE FF FhxE “]’5}%-—
& = A & E Adsdy
fpeer fpeer.zip 0.02 0.02
peerl peerl.pdf 0.03 0.03
peer2 peer2.pdf 0.04 0.04
peer3 peer3.htm 0.03 0.04
peerd peerd.jpg 0.01 0.04
peer5” peerS.pdf 0.05 0.03
peerb peer6.pdf 0.06 0.06 1
peer? peer7.pdf 0.05 0.07
peer8 peer8.pdf 0.04 0.07 1
peerd peer9.pdf 0.06 0.06
peerl0 peer10.pdf 0.06 1 0.08
peerll peerll.pdf 0.03 0.08
peerl2” peerl2.pdf 0.06 0.09 2
peerl3 peerl3.pdf 0.06 0.09
peerl4 peerl4.pdf 0.04 2 0.08
peerld peerlS.pdf 0.05 0.1 3
peerl6 peerl6.pdf 0.06 0.11
peerl? peerl7.pdf 0.05 1 0.08
peerl8 peer18.pdf 0.06 0.12 2
peerl9” peerl9.pdf 0.06 0.11
peer20 peer20.pdf 0.05 0.12
peer2l peer2l.pdf 0.04 0.12 3
peer22 peer22.txt 0.05 0.15
peer23 peer23.pdf 0.06 0.11
peer24 peer24.pdf 0.06 0.14 4
peer25 peerZ5.pdf 0.03 0.14
peer26 peer26.pdf 0.04 0.16
peer27” peerZ?.pdf 0.06 1 0.14 3
peer28 peer28.pdf 0.06 0.17
peer29 peer9.jpg 0.05 0.17
peer30 peer30.htm 0.05 0.15
peer3l peer3l.gif 0.03 0.17
peer32 peer32.xml 0.06 2 0.15
peer33™ peer33.java 0.04 0.19
peer34 peer34.dat 0.06 0.17 5

FA=E(FUPAEE Heta e Fof.



20

JOURNAL OF INFORMATION TECHNOLOGY APPLICATIONS & MANAGEMENT

[B S MU~ E0H A SE REE

02
018
016 H
014 §

x 012

5 01
008
006
004
002

1 3 5 7 9 1 13 15

(23 16) &2 70 HE S

ol AR Wgo| F3A Hxu &
A Aol o} (2¥ 17 Edn. 2¥
HiE vt Zo| Hol9f F71 Foldd w
SEY AR YAE FTo] MAZNE AR
o] Yetvx gt} o] U EYA EFfHoly}
T Azo] AYdd FIAFE T olf HE
e FA=EMBEE AWM WEAZTL A
dA%de FEFE AL Ro2 Yz Qi
o3 o] ¥ 79 JDSSE YEHZANA
Folg 7t A&Ho g Fojuk Ao g
HEEE ARG 71EY PP A2E BT}
AU A 2dYgoe] & AFAM AFHUT

x

X

len_\}i—_%_‘
L JN

¢

17

9 21 8 6 27

E(hop)2 +

Han

il

E

€ 7189 vEedq J5d 29
Aupga o] AaFHALAE a&50
%%fi}vﬂ #ed F AE PP /% ART
2902 FHAA TS 2 A7l

€ JDSS7t 7HAle doe e 2
FrA2"de F A9 9%

2
old

P

A T8
AR, AEF
ot BEE AB e A2U2E
sttel Sojold Aulst Eeell
B F3te 989 FEA4E 123
sue] sojo] SeeldEs Auage 5 7}
31

A AzEsg GHst] BHlAEE A

)
i)
st
o

[—e—3 == Ay 2

oL AL XA

oY —m—x Ay |

lope &2 Xt oo

4>

10 13

18

34

19 22 25 28 31

& (hop)el

(38 17) SR me|



A10A A3z

JXTAE o|§ PP 713 A2 FHAI2Y(DSS)S) 72 21

02 YA ARES LA, & 8H3T
AMuj2g AL A8 E TR AEA DE
At 49019 2o wet AR HH
£ $Alstn ARE AFste 4¥8E gtk F
e ARE 27 A3 Z 3ojrt AR A
29 2 godte g7t Fof o] ¥ 19
Hg AAHE A, Ale] 2 5
9<& TTL(Time To Live) o2 #7
T R 2 titix WESa A
o wEolttle o] Bolx ZAiHoz
EHI AAZ} H53E oA He 4 28n
T4 AHEEE st A ] "Ed 8
o] YESZ 2telA g RA A E &
gate AA MEHAZt 2F 2& JEE ZA
HE AL &, gojzt AFYACIA A7to] 1o
7t A Z2FE FUksle £AE MAR Qe €
T P2P wAle] avdete] gis st §
Al BEATE 2ojud Au Sd Hele Rt
A S OF S AHE Sk &
A oy A2ANE & 9 & 159 7
928 APsts AWzt o EdE o
et sl ARE AT 7 ¢
= A FAE QA e EF PP W
o} Napster?] @4 & Hastgrnt & A 2de
R= MEl2E Arbste AT A9 MY
gojol A Foste] slojr} Zeo|AE
A8E FAC TA gt E&S =Y
. ThAl 2é), Gnutella®t Napstere] 713
DA AHER & STt mE MY FAES
HAse RaE A2de FHslL H4EE §
g olol i BEedE
A, EY3 EZ2AE 94 BAY
EE Hoj8o] AZ dHFHeR
& 9%E FP3y A8 ARLE P
Holgo] FYstA Z7] Al ’\1§ Alata
& HMinar, 2001]. o5 $ &5 2HS
o7t A5 9] FE ¢ HolHE ‘?%71] A ug

u o
iir&
N
N
o

of
L
[o]

mlo

3y
ﬁ“},

fy o we 48 oy 1x X oy @ rir dd
n&r,\LLiﬂng\n

& m\:i fin ol

Aol B} e 3 Ao FRYS ¥
&3] ARARE 44T o7} YEAZ
golstx 23 YoeddE APAEE UE
$Jioﬂ EAsA B,

A, BeA BAERE Ul & AR

THA2EL Hojg) 471 SoluE Aeld o
2 29N dASd A5 AR 27}
£ v F94

gA, 844 Sia) flal BE2A 2
HE AFREoZA SUAF] Avglo] ool
H5aA 99D Holo 47 SoleSE 4%
o] Z7teted FepolAE/NM WA|A ABel

e de AT + Ao
HEHFEHE o] &t A7 E Az st
st A HE A&d, AAY PR 2d
HlZ2Y 2 ofEe Aol il FolAES] 7}
solud Mul2E gk A¥E ey BE §
FI AGsEE 2537 A8 A2de FAY
oF & ZAolal A& A" Re Fiho] EAF
Od t2E o8 EAd AU Aot &
AT74 JDSSE HzY2 fE Ao =9
g A2 Hlgog 7|E AN2dE % &
ojstAl AA®e] &Po] FhestAHEL WFDF

B E QAT = e AHe 42 5 e Aon

ot (2

L oy

i
Mo
ot

1

[1) Eckel, B., Thinking in Java(Second Edi-
tion), Prentice Hall, 2000.

{2] Gong, L., “JXTA : A Network Program-
ming Environment,” IEEE Internet Com-
puting, 2001, pp. 88-91.

{3} Hanson, W., Principles of Internet Mar-
keting, Graduate School of Business Stan-
ford University, 2000.

[4] Kortuem, G. and J. Schneider, “An Appli-
cation Platform for Mobile Ad-hoc Net-



22 JOURNAL OF INFORMATION TECHNOLOGY APPLICATIONS & MANAGEMENT

works,” Ubiquitous Computing Conference,
Workshop on Application Models and
Programming Tools for Ubiquitous Com-
puting{(UBICOMP 2001), 2001. pp. 1-4.

(6] 1i, S., “Design P2P systems that extend
beyond traditional network boundaries,”
http://www-106.ibm.com/developerworks
/iava/library/j-p2pint3/, April, 2002.

[6] Minar, N., “Distributed Systems Topol-
ogies,” http://www.openp2p.com/pub/a/p
2p/2001/12/14/topologies_one.html, 2001.

{7] Montresor, A., Anthill : a Framework for
the Design and Analysis of Peer-to-Peer
Systems, University of Bologna, 2001.

[8] Montresor, A., H. Meling and O. Ba-
baoglu, Peer-to-Peer Document Sharing
Using the Ant Paradigm, University of
Bologna, 2001.

(9] Oram, A., Peer-To-Peer : Harnessing
the Power of Disruptive Technologies,
O'Reilly, 2001.

[10] Schollmeier, R., “A Definition of Peer-to
-Peer Networking for the Classification
of Peer-to—Peer Architectures and Ap-
plications,” Proceedings of the First In-
ternational Conference on Peer-to-Peer
Computing (P2P.01), 2002, pp. 1-2.

[11]1 Singh, H., Progressing to Distributed
Multiprocessing, Prentice Hall PTR, 1999.

[12] Sarciu, S. and P. Gummadi, “A Mea-
surement Study of Peer-to-Peer File
Sharing Systems,” Proceedings of Mul-
timedia Computing and Networking 2002,
2002.

® o] =22 20034 28 3¢ H=stof 24

[13] Sun Microsystems, Project JXTA, http:
//www jxta.org.

[14] The JXTA Content Manager Service,
http://cms.jxta.org/cmswhitepaper.htmi.

[15] Traversat, B., M. Abdelaziz, M. Duigon,
J. Hugly, E. Pouyoul and B. Yeager,
“Project JXTA Virtual Network,” Sun
Microsystems, February 13, 2002, pp. 2-10.

[16] Yang, B. and H. Garcia-Molina, “Com-
paring Hybrid Peer-to-Peer Systems
(extended),” Technical Report, 2000, pp.
4-48,

| XA
oF 1} O|
S S =
Agdista AR A,
A& tfgtir 9 Minnesotadl A
ZAge 44} UCLAAA B
& whale HEsigon da)
FYosn Fusre A28
g Ago gt ¥2A39Y
gk
-
=
o

AZolt}, LG 7%, LG 4% CRM Z2HE
£ 334

THE 74 20034 58 1€ AMAHYHYELCL



