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Abstract Recently, the rapid growth of Internet technology and the deployment of high speed
networks make many kinds of multimedia services possible. Preexisting multimedia services are
designed based on the client/server model which has the problems such as the network failure and
the low speed communication due to the high load on the central server. In order to solve these
problems, peer-to-peer networks are introduced and expanded through Internet environments. In this
paper, we propose a pure peer-to-peer network based resource discovery mechanism for multimedia
services. In the proposed scheme, each host maintains the location information of resources which are
recently requested by other hosts as well as that of the replicas of local resources. The proposed
scheme has the faster response time and incurs the smaller traffic than the preexisting discovery
schemes in pure peer-to—peer network environments. Also, by decentralizing the location information
and differentiating the reply path, our proposed scheme can solve the search result loss problem that
occurs when the network is unsettled.

Key words : P2P Network, Resource Discovery, Multimedia Service

B

1. M2 I ek o]zl HEPH o] Aul: §4Le difie] &
2k =% =5 = IF= =
Sou <lse] Gore Weldel Amane gey IS BEE 4R Sl asy Aes gt
I el e oldE/AW ZWe Amel BARslz Aste WENZLY
o] EEE 20024F @HSEVFAT Aol ol A7HAS geoju Gere &% X5 So BAHSe] W)
(KRF-2002-041-D00420) - - - -
tul s 9 A@Puehn AEEA RN At ol#Eg FAHE sMEstn oS FYUSA o]
casy@ece.skku.ac.kr A8t AH=2E JL = JYEE 7] S8 S PP
yhkangl@ece.skku.ac.kr YEa: nasigosls PC Asd 214 E4%e
*oplelg 0 dadostn YREA e us T = eeTl A o
yieom@ece.skku.ac.kr Q‘ﬂ'i} .'?:}771] ?lEiLi]% %8}] Q'}CI'EI-I" 9»1‘4‘[1“3].
wEAs 0 2003d 691 219 P2P MES|Z BHolH Fohol|dE A3} BY

Aargki ¢ 20045 891 1391



574 FEIAFF =R JHFA A 31 E Al 6 T(A0412)

dolgte Aze Ady vEYaE & 5 sk PP
HEYZY B4 Jhde AN IUgs Edo=
P2P WEH=Z7L 4t AREE 5 st=do Ade
Thete AL guiEiy Y Hde FHolAE
45 s p2p =2a3s T IR ALS HAY
3t AL ot} oA PP WEHZ JEE A
£x47) RolAFE WELa 7MY} AXE ABES
712 & Aok olEF BaE HEWTo] Aulzd &
3 A T2 1Y 07 Napsterd Gnutella 50 A
oi{2,4].

P2P 2d T A9 HA4L 95 HESAXE
(broadcast) &4 7|¥E& AM83= Gnutellas #A9o]
A9d A2z 2 295 fg9E. g 1Y 8
Ao U TF AR Soprter F A2 U9 k&
7t AEE BT B A% 2N AnEg A9y WUo
gtk o]d BAE n3ty] 93l FYI RS 53
AL 352 = KaZaArl SFsIRAT, ZEFHU
A AL o]FoIx A FgeHb]

B =E8e ZEEUY Mu2E AFse Z2ES
< P2P vEYAz FAHe 873004 Ad #ZY A
AUESE AY3h 4 PP 870|EE T4 AR
ik JF 4 AT & oy F ™2 A
7 EA8A gE AHolnE AU FY9 S5 E ¥
71 98l Z+ AP 91X ARE Hikd HolBg &4 &
2E7} £A3H 3tk & A7y e nHo] Au)
28 AFdh= 7 S2EOA ENS AHe BARE
o Wt 9 Hxe} ThEg Z2EZRE HIo B4
848 & Ao B 91 FRE HEE FA3}
A st B4 Ade &3 A4S At =3 A
Qb Ve HA Ao A2 FRA HY AFE
wgste] 2l ZA AR {AE B 7 TXE
AA 2} 8 et AYE AFE Azt 2B
=TS FAEAch

£ =89 273oME P2P WENAY 7EH P2P W
EfFoAMY 71E 2 A JPHE tha] &gk
3ZoNME B =R Adse AY A4 7HE A
Wila, AU s B3 At 71y FAAHA 52 7
Aol et Lol T 43 E AL Ayl A
SH7HE 8 Y AE )Y AnE Bt [
Ao g 5FNMe B =7y A € FF I HA
of tislA 7l&de.

2. BHAHT

£ oA P2P VIESZY /g™ 71&9 P2P o
EfFA A4 A ZIHEY W3 7)Edch
2.1 P2P HES=

P2P WESZH 2 TAES0) Z2A4 3y, AF
I3, A2 F9 st=do] AYES] ERE IREE
VIESAE T3l FeholdE/MH WEYIANA e
oREE IEY ofmd AYdx FRFY 5 gt uE)
P2P HEYANMNE Yoo 32ET} AAY AUSS
FTHE &£ AoE A0)FE /HFT F P2P HEARIH
dele) 32Evl dao] wEtA A e FepoldE
2 22438 £ de vEY=gn & 5 srHel.

P2P HEHYAE A HESHNZ Yol 5% AHE 7
slo|Bgl= P2P(hybrid P2P) WMEY= 9} 4 M
¥z v &4 P2P(pure P2P) WEY=E FEE
oy ol29 74 HeHe 1¥ 17 2t}

4y e oy

(b) &4 P2P HES)=

¥ 1 P2P YIEYAY 74

a3 la)es HAFe z3 o], stejde]= P2P
HEHZE Y d9= Azt S0 o2 <
d2 AWzl @A AHEE deo UES It 2
d 1A BaFe R 2o £4 P2P MEYI=
A MHE EA5A] @on TAE T FHFH A
B4 L FHshe v EHZITHETL



&% PP 70N B4E 9

2.2 P2P HEKI0AQ] A4 I

2P ME{IAA E&FY HA4E 98] Agts
A= AN HEL duizog gy o] BFE &
Ak o] AME F £ =5 Al VYL BE
SAZE 83 2dd (A8 JHolg & 4 o)k

(1) 5% 3AFY v¥Ez] Zdl(centralized directory

model)

o] mdg sloH= PP UEYIANN ARHE
A4 2dg poP YEQA o FRde EE Ad=
9 Q2 JRE FY UIEHH fASe mdojrt

w2ty Pe] TAEV A=E ANstux & o), A
4L £HI TAEE WA wEA 29 ez o
Astdol dct AP FAEV £ gagEDd d94F

9 o] tdEZRE HAPs ANz2E 73 TAE
% AR Puzxs 7k 52EZ F
sto] AM=E @A "ok 39 28 $9 A U9

Az gae 248
3, o AWzRH
458 E2E B 3

1Y 2904 Y99 FAE De A
7] 98 AA Ad Mo HE&E
me AHE suloz Az
4 AEse] A vt

o] Rdl& PoP VELZ W] 2&5E RE Az
o] Q42 FRE FAsr sk UHED Mdrt g
gt olEidt mdle gl gAo] Hold4E rHEY
Ao §317t AR Aol B3I EF Adz
o] o] FreyE By & AR F70E 878 H
o FFgo) Ag Zeth dEHY Aagoezs
Naupster7} 1TH71.

(2) BRoAAE Q% Rd(broadcast requests model)
o] Rd& &4 P2P HEYIIAN AlgHe HY B
dz pP2P UEYZ Ho FF=e B Adz9 4
22 ARE {ASE % M7t EAER g 2l
o} welA dele) BAES) Adxg FAMsna & o
dEe A d29 FolsdAl 24 9% dARE B2
SHAXE A =HM o] wAA7 dF AN2E A
Z2EJqA 23 2 WA Al AgEHA A 2

g 32 BRETIAE 83 RS Moz}

o] &3 2l A4 7Y 575

«— search
«+-----» download

a9 3 BESHAE 8 2de) AN A

O 30lA HAFE RAH Zo] Y9 32E De
Adz PAas aAsr] s 94 A3 989 528

Cst EdlA A A 84 WAXE BEossEdT)
o] MAAS W TAE C9 Ex Alo] &g Helz
g &f3A 4% S oAl AR 928 UE 32E
ZoA Y AN 93 WAAS AL Pk o] W
AXE e F2E B} #E A 13% 28 A
32E Be M 23 dAA7 & HA2E uel H44Y
€9 "WAIAE ZAE DA 14‘:*6]-7]] "r} o)% A

E D= Y 52E Bo] HA&3lo] AdzE A "ok

% 394 wd F2E B AN 9 WARE A
F3le Foll BAE E9t9] A A7 AOH, &
2E B8 D e t& A2 EAFdsE E7sa
2 WAAE FAsE 4D ANE ddse 2945
ZYF F gk @yo] &3

o] Rda 32EQ X ARE &7 A% HARAE
% DS A 98 HAAES HEEHAESD
2 VESZ qIEZ2E go] AMEA Hu, B34 A
g 7HAER A MEYA Zo] AL UEYAA
F2 AMEEY qE289 Al2dogE GnutellaZl ATt
[7-91.
—?—Eé R (document routing model)

P WEQIA AMEE= 72 ®
E_E-J IDE 7l¥to gz AA-S AN
FAEE AW D 717 Tr/\}ﬂ ID
FoE ANZE R Qi 9
25 ZAAdstuzl & go= 832

I
N
N
(R
}op

I~

Iﬁoﬂ,l&
ORI
T
K I
L=
o 0 R
o o
N
o
erg_l‘
J

gl
F}Em‘m
o
%
@ 2
M
o
g
N &
X 9

9t
)
K
]
2
D
X
3
QY
)
= o
o
oL
&)

i oz T jt S lo o

[ )
2
[N fu
£ &)
Jhr o
2
K
A
o

2

A& ZHA d
& R UEHI WS Z&H)A|,
5175?5}71 Halide ARATE vl =RUE
ot} s}u:] HETAXE o3 2dd s

o
b
rlo

™
2
[
mlm

!
L
lo

A4 TRl oJFtke wHe A ok B9 4%
2 Qo] gg Al ARUEZ SUHA W 2gE



576 AR A =EA JEFA A 31 A A 6 Z(00412)

2 Y7o AE T¥(slanding) A& deod £ ok
13 A|2"e 2= Chord, CAN, Tapestry, Pastry
7F AcH7,81.

+ P2P Jlu X2l A J|Y

2 =EdA AM3E AL"e F4H 4o
FZ, gaEF, 53 AL dis) AsrAc
3.1 Alad 7N
B ERAAE gEuYe 32EEZ TAHE &F
P2P YEYZ AL RS, B3Y(firewall) T
NATY 3k A28 wale wAsle ZEnte) 2
E7te] A A4L 95 o)]IEE Abgsks 7EE
P ig=4
B =idA Agsh=

>

foore ©
o)

2

7Y A" pAde a3 4

oAl 2t
MH_X (Multimedia Host)
@ o SA (Stationary Agent)
RLT (Replica Location
— Table)
LT (Location Information
Table)
MH_X

a¥ 4 ZErdo] 32E 74

% 4014 dEu|ge] ZAEMH)E ARl 273
PAd= JRE A5 DBE 7HN9, DB % Ad #
g E°]E(RLT, LIT)S #Zste 18 ofo]HE(SA)
£ 71 RLTE A4lol 4&F3 Ao} oigt Fre}
2t 2% A9Y EAES A£F% & MHE
g3 JERE FRSo

LITE Aol &f8tA A5 o] e 830
Eole A9 274% 92 MHEC U3 JRE {7
3itt SAT ARSAMY] UIZRE 48 Z2A 930 &
Adled AL A9 vlAX(QM:Query Message)S A4
33, A9 A9 wAAE B3 A AYE 23k
2 Ao wAlAdl= Wik A]2] 7 Z(M_Path:Message
Path)7} oA wA A7} 22 wAle A& HA s
A4 A&sA e F YRS FEh

3.2 X7 7=

2 =79 Al /Yol AME-EHE Ad #E] EHolE
e gAR9 FERe 1Y 59 17 604 Helch

R_Id(Resource Identifier), R_Type(Resource Type),
R_Attr(Resource Attribute) RLT, LITdHA A&
9, A4S PRI JY9=E FAA3A AEAL A4
AAE 2APYE u) AEsA dokh 1¥ 5@ddA B=

[RUId [ R_Type [ RAttr [R_Loc | R_Size | Valid | RH_List |
(a) HAE 94 =Hio]E (RLT : Replica Location Table)
[RId] R_Type | RLAttr | More | RH_List |
(b) 9% 4K Hlo]& (LIT : Location Information Table)

3% 5 EelEY 72

[Rd [R_Type [RAtr[ Hold [ MJd [ TTL [M_Path]
(a) AHY 24 vA1Z] (QM : Query Message)
[ RUd [ R_Type [ RAttr [R_Loc [R_Size | RH_Id | Hd |
(b) A4l &9 vlA]A] (RM : Reply Message)
[ RUd [ R_Type [ RAtr] H.ld [ M_ld [M_Path |
(c) A4 AA) vfAA] (DM : Delete Message)
a8 6 ANA 22

R_Loc(Resource Location)oll= A9 EZAHQA F4
7} A=, 9E Validdle AY AR /A E
yehlls ghe] Eoi7ttk. U= RH_List(Resource Host
Listye 33 A9 EAEe E{43 MHEY d &5
oty 2¥ 5(b)el W= Moreol+ RH_Listol MHE 2]
F7} 85 Jehlie o] Soizitt

I8 6(a)e S 24T o AEEe 84 "WAA
old], H_Id(Home Identifier)ol = AME-RPAl 24 Axt
E =857 98, 29E 4 homed] 1d7F A%
H2 M_Id(Message Identifier)olle= 2t wWAIAE 78
3 1d7t B0ttt = TTL(Time To Live)dt
M_Path (Message Path)® QMeo] P2P WEQ= A4
A FZ7F AAEAY 738 diE=HE S AR
£ 3ttt 128 6(b)e ALE EANE #W homed Al
A Axg SeEFEc 7 wAA el RH_IdYle A
o] WHdE MHe W7} Eolzith ad 6(c)e Aol
AAHL o) & MHEAA s1F 2ol AAHAE
ge= WA Al

3.3 ¢zl

E AoMe 2] daz e #ElE AT SA
9] daEES LS

2uE 1 SANA AR APE aH}E TR
B 2ag 29 9 BRI} homeo2 HEHo| RLT
of wtgd¥® w74z homeol] HAF SA9 T3 HFS
Bk ARgzPL HAE Ao geE=g ¢asiee}
T SA9 AYge FEHA e ol SATF Boles
A4 Axol dis) AP A FEQ RH_ListE 233t
o g Ade vhy ¥ AN &8 YA A%
ot}



&% PP BN BAE A2 JRE o8 A A4 S 571

Tlv-hen a SA receives a request from a user
find an entry E in BLT with the specified keywords;
it (there exists E) {
send E to the user
send QM to each MH in RH List;
1
else {
create and insert a new entry E into RLT with the
specified keywords;
find an entry E in LIT with the specified keywords:
if (there exists E) {
send QM to each MH in RH_List
E"inRLT=EinUT:
}
else
send QM to the neighbor MHs:
}
when the SA receives RM from another SA
| update the RH List information in RLT;

(d318]& 1) Homeold A 838 WUE w SA9
29 3}

Mhen SA receives a QM from another SA
if (M Id of QM has already been registered in current MH)
discard the QM
else {
find an entry E in RLT with the specified keywords;
if (there exists E) {
send RM to the home;
send QM to each MH in RH_ List:
if (RH List is not fully occupied)
insert H Id into RH List;
}
else {
find an entry E in LIT with the specified keywords:
it (there exists E) {
send QM to each MH in RH _List:
if (RH. List not fully occupied)
insert H_Id into RH_ List:
}
else {
send QM to neighbor MHs;
create a new entry E* into LIT with the specified
keywords:
insert H_Id into E". RH _List;
E’. Morein LIT = 1

}

}
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when the states of RLT or LIT are changed

if (E.valid in RLT == 1} // resource is added
send QM to local MH;

else if (E.Valid in RLT == 2) { // resource is deleted
send DM to each MH in RH_List;
delete E;

}

if (E.More in LIT == 1) // more RH List is needed
send QM to each MH in RH List
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