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ABSTRACT

MANET and P2P applications have a common nature that they don’t have any fixed infrastructures that might
maintain network topologies. With such common characteristics, a P2P application can be a killer application
over MANET. Due to absence of reliable node which serves indexing services in MANET, fully distributed P2P
applications are more suitable for MANET. By using DHT like Chord, we can save network bandwidth and
avoid a point of failure of a directory server. However, since MANET allows nodes to depart from network
freely, P2P file sharing applications using Chord lookup protocol should address how to recover the keys stored
at the departed node. In this paper, we propose BU-Chord in order to detect and recover the departure of nodes
by creating and storing backup file information in distributed manner. Our BU-Chord shows off better

performance than existing Chord especially in case of high departure rate of nodes.

* AEusta HFEFTE o)l SAEUE A4 (hjjeong @monet.knu.ac.kr),
* AEOsty AFEFEY ol 5AE Y A7 (jksong @monet.knu.ac.kr),
* AR AFE IS o] FAH Y A (dongkyun@knu ac.kr)
=S KICS2005-05-186, H4=UAl 12005 59 3%, FHF=E4H5YUA 20061 3¥ 20

333

www.dbpia.co.kr



st
A
oft
o
ﬂ
10_{'
r-1n
=
g
[
.J>
<
=X
=
g
~
os]

MANET"& Ajgtel 74 2 HelE 71 el
5T =EE b A% FES 5 HE § =9
FAlol 7Fsd vESZetE dAAA MANEToﬂ
9] ATE MAC Z2EZY 2h9E Z2EF
HE A7 okl HTHo] stk 8 HoF G4
A WAE e B4l Ee SN T
HAE 7re] B4l 2e Hofr FAEUh A

71E9] QY 4] ?%‘éﬁ A Mulz AF
Ao} ozl i ool wEl MH-FERIE B
A3} P2P(Peer-to-Peer) R E THE 4= gty Az}
B MHIzE AFske FAI MMk Aulzeg A
Hk= Zglo]|dEe] o] LREo] Ezlsl=
2 3t Ak JEYI FF w==So
|22 AFsl= Au Al MH|AE AT
iﬂ‘rOlﬂE e FAlo] 33t 53] o
} Pop UIEY o)A Awel SeloldlEe] &gk
FHshe ==5 Jojgt Redh MANETA 7
oFAI7A] 589 FElEel gt 77} vhisXR|
okgror}, @xl MANETS] izl $-§ A
A7) 9% =gee] 2s] 1P gl
7189 fAddellXel 8855 MANETY #&
& wl MANETS o8 71#] Ak Ags=z e
EAREC] YT Z 4X] MANETS] Aofprt
2 A vEYA 54, wiEge Aok ¢
i AFe] fgF 5ol o k=S50 UEY
3 Foie} GEF RNt 520 WESa 547
HElE] Aekoz ols] 1AW A Qe ez
BElo] AHIAE 7Y &7} oga, B B A
o] S eyt ze vESAY S4e=
AP Y HAEe wBAFs] Ysth olEsk
MANETS] o8] AMRFES ZET 4 Qs &
85 ks Zlo] Fa3 olfrt HaL st
MANET® P2P Tdlo] $-8o)x @e TEHS
WASH = Qith P2P $8& RE Hoj5o] AFE
A MESZ Feiet E‘Qﬂ 7Vsslth ol BE ¥
ojEo] AMmle] 71%5E Biksle] FAskaL glo], of
= doj7t MESAE %ﬂﬁ& Fox= g Iojr}
2E3 gloje] A3S giils) & 5 Y] wWEolth
ojr ¢Joje] kEEo] YEYIE wd Fox o
£ gloj5o] A&siA Mulzg ATY F U7 o

oﬁL’

=

& o T

s
ﬁni

ot

r

i rjr o m{o i) r1r

i

Mo oot

334

ol MIESA AA] 7150 /A2 + Itk =
lojge] 7|5g ®AkelY UEHZIE fAEe
g nlEeE p2p o] MANETS] thxadl 3
glo] &-8o] & 4 Stk
e H]E"EL H9E-S 71 MANETY] S4&
35t DHT(Distributed Hashing Table)S AR
3= p2Pp RUESS FHLstomy A ANmA
of agk WiAA] £5 & VEYA HY9ES A
ok & 4 Stk P2P $-& 5 DHTE AREs= of
792l o2 Chord™7} ¢tk Chorde UIEY=4
oA i HAS A Al V5e UEHA A
A7y wAkete] sl E AYstar, olHg w4
ARl 715S B3 YiaAE wEn ZFsA 72N
S A9 sl Yk tiEE<Qd P2P-3-8-9]
Fe)Ql 3 FH 388 ChordE AHE3l] AAE
T A T FEES HEHI HA] &
st Bk &A% MANETO] ©]3h
5 EQ=a ¥

of o i

[o

N

2 3] EAsl ARl e FYEL] ARV}
SAEE do] A 4 Uk wEkA e It
A ARIL EAEE ASE dXsh] 93 ARE
o] F7} Eojo} gt

£ =RoAE MANET 3730l 2k =S
g9E R Qe &9 gt 52 B8] g
BU-Chord Z2EFS A9ei} 18]3 BU-Chord
£ A&3le] MANET/oIA 9ds 3f3t 24
gt 4= = P2P-3-8<] DiPP(fully Distributed Peer-
to-Peen) S TH3IFCE £ =& 74 v 2
th. 27X MANETZOlA 7WdE P2P3-&E57
Chord Z2EF| tfgt 11d3] Lol 33dx=
BU-ChordE A|9Fs}al, 47| A= BU-ChordE AHE:-
gt 3-8<] DiPPS A/NSth 53olAME A58t
u].;quli 6;{]—0]]}\1 73&0 uﬂ‘—

&

[

.

e
e

__I.L

Z719] MANET 3852 AR 5222 7))
wen FeEnk 2ol o] 71 Fuole FA
71718, AR 22 B UESI AHse #
g2 AAEo)re] MANET $-8°] tigh dA+E9]
guks] QPEar Utk MANETS] thEZS $-&
zd2x p2p 24| §-8o] Utk P2P $89 F
2} FEE MANETH SARH ojwsh 1zl
&S] ko, MESAE ke 72t =EEY
FARO . o]FolXth. MANETS =559 Zhe

www.dbpia.co.kr



=T/ 2hg d= 5

YEAZ 49 AH4 gle P2P 3 TFE 93 BU-Chod M7 1HFE

olzoz 93] YEYI} FHoT
Ak ol =

o] &olskaL

o7 Wil 5o
S mEsEle] PP HEYA X
oz A& ¢ EE 3w
o

%
T7F Al = ok

r.& oL _‘

2.1 MANET &9| P2P 88

ORION(Optimized Routing Independent Overlay
Network)®& MANETeIAe] w21 Z&230 A
g 98l MANET 2983 P2P Ado] ZARE
FHejo] p2p A gag]Zoltk ORIONS MANET
dellA, BAAQ Y AAE st $-& A
Ae] WA} VEYT AT Hol wAAE T
ot F e R ElolER] ABE 3eHE Ho|
£33 #9d HolES #Eltith #9H HolE
£ AODV(Ad-hoc On-demand Distance Vector)™9]
28 HolEd fFARE FxolH, T e |
olB2 k= el tigh AR AHRE FHgth
o] e IAS AN A% PP HAE
MANET @h$-Ela FAlo] =3isto g YEQ=a
Efge] Rals Fola wEA HAE 5 = &
o] Stk ofgf 19 12 ORION®| FAHAAE v}
el Aot == A9 9 Ze"d 14 FdS
58+ = FY R HeolE BERE FAF
I Qi

MPP(Mobile Peer-to-Peer protocol)”’ = MANET
gollA P2P MESZ 755 Q3 AoE Z2EF
ojtt. 58 AlZolA P2P M o](Overlay) WEH
s FAEe &S 8 3 AT ZEEF
55 AIEA B Stk okl ¥ 29} ol
MPP Z2EZFEL 8AFAA F&3sh= MPP,
HEXZ ASoA F2sh= EDSR(Enhanced Dy-
T IREE

namic Source Routing), 12]il ©]

Local
Files:
1,23
Local
File iles: Files:
Routing 1,2 2,34
Table
1:B
2:B -
3B File
4B Routing
Table:
3:C,D
4:D

8! 1. ORION®] Ga7A

Application (MPP)

Py eaCntation

Session

Iransport (TCP)

MNetwork (1F)

Link

Physical

J2l 2. MPP Z2EF 7%

9] 5418 93 MPCP(Mobile Peer Control Pro-
toco) 2 TAIEITE. MPP= Ad-hoc YEY =0l
e ojgAdoeR I8 WA= HA Al of
HE AolE Fal AL eHHo] vESA
frAgt 7hssit)y SARE olejdt ZREFE
EA olEAlAS Sl3A AAlEe] HE&o=
AHEE 710l @A Sitk

MANETO9|A] P2P £-&S /fslr] 98k S9E
o2 PROEM o] Agt =9Itk PROEMS =7
PROEM Runtime System¥} Peerlet Development
Kite.2 F 79 HydEe=z FAHrtk PROEM2
ZF ASEHE N2 TZEFS o3 MPPe} tf
=24, J_‘HEHO] HESZ ZollA 2+ JjolE9] 7e
of wE} TZEFS Y3l Presence, Data,
Community ZZEZE°] oH# o] UESIE +
Adsl= P2P §-89 7w wet AN §
4 7ol a3 APIS} Runtime Engineg A&
gty 1%l 32 FAA1 PROEM®| x5 UE
W YO F  Protocol Stack, Peerlet Engine,
Serviced] A FRo =z FAEHLE oE Eo| PDK
(Peerlet Development Kit)©= Naming, Communi-
cation, Data management, ©|HIE *ZE 3+ A}
vl QIEjujo) e} S5 3o Anl HER]
FHS o

MANET o&gAlold Mts gk A7 el
4] Microsoft .NET Compact Framework$®} DSR
(Dynamic Source Routing) ZZEZFE ]85}
MANET/3ellA QIZ=HE wl2AE HAsta Td3)
7l o] ZT2AEJXE DSR ZEZEZ9] Route
Discovery(Route Request, Route Reply)ﬂv‘ﬂs:
T3 o™ Route Maintenance™ 5 7ILZ A

o rot

335

www.dbpia.co.kr



S EASFB|=FA] '06-4 Vol.31 No4B

Presence Manager

Profile Manager o

Data Space Manager
Community Manager = Pearlets

Presence Commanuariny
: Data Mrotocal

Proem Transport Protocol

J2 3. PROEM ZZEF 732

3 HEE 7|EslEd XMLS ARSIt =24
EdAE 802.11% 7§k 2 3= MANET A
DSR Z2EFo| At g9y T2 EFolgta T
3lal Utk “Pocket Chat” JZg]#Alo]de HZ =)
2®S 98] UDPE A}83H  Microsoft .NET
Compact FrameworkS 7| ZYEF S Z Microsoft
Visual StudioZ ©]-&3l] C# ddoj=2 7R3tk

2.2 Chord

Chord?= HlolEE w2 s s
A3l 2t ==E5712] HlolEe] keyEs FAPAASIA,
B AFE keyES AMSH] g p2p AQ)
(lookup) ZEEZo|tt WAEPle} zho] 7AME )
oJE9] keyE©°] T Ao MF=o] HAS
k= Felok= 2] Chorde= HOJHY keyESs
YEHT] Fo3t =50 Zug Eisld A%
she 725 Fska Qdth oA w9 == A}
olell 4t AE keyES AN f8] 7t ==
58 UE O(og my7ie] =50 gk AR A

o] wAA ALE3te] YshE keyS HAE S 2
ot A UESFS] Ut AXYeE fag
AL 98 FAslol & e == gHe) A
of Y= A Z JIFS i gtk
ChordE 7} =E9} keyEolA SHA-1 a4 3
FE ARESle] m HIES] AExE d9iith ==
o] A¥ale ==9| IPFAE 4 Aolal, key
o] AHAE keyS dfilgt Aot} wEbA] Chord
E 00X 2™ 7Exe] A MAE J1XA "ok
keyES UIESZ AA|Y ==SddA 5 B4
st] AAst7] 913l consistent hashingS AFE-3HCY
Key ki= Chord 298z} HE| oA ko] 2¥zln
o 2AY vl & AEAE 7 wEeA AEch

336

o] ==Ekey k9] successorg} H#-=21I, successor (k)
2 J#eh ChordollA ARJAFAAES 331 SaiA
Z} Chord ==5-2 Z}7}+9] successor, predecessor, —L
23 finger table?] FRE FAFoF St} == N
9] successor®} predecessor= Z}Z} Chord 2=}
H el =5 no] S Hell HX)g =olth
Z, n "I T3] AEAE 7R =27 =5 nf
successor®]il, n HIZ FFHo] A¥ExE 7[R k=&
7F == n2] predecessor®|t} Finger table> key<]
A S F o WEA FRE] AT AT
ZH mle JdEZZ FA=SI Finger table?] i
HA AEFE successorm+2™) S 71E)Zlth (1<i<
m) ol 2% 4%& 6 HIE Z7)Y] AEAE A}R3}
+ Chord rings Yepd oltk o] WIESLA=
1071] == 4709] keyZt =] Utk K24,
K30& 19 successor®l =X N320| AT,
K383} K54W3F Z+z; 719] successor®l =Z N38
7} N56°| A= o] Utk

K1

N5E
MNid
ME1
Had M4
K21
W42

N33
w2

K3a T
K3

2! 4. Chord Ring

II. BU-Chord HAHYE

B =4 A|oksk= BU-Chord(Back-Up Chord)
WAYELS Chord ZTE2EFTS AME3E ZMoM =
=7 VIESAE A=A wd o) $A3= Key
& Esle S ARRKITE P2P&-8elA
Chord Q1 ZZEFS Ag3sle] dlolHE A &
7% HlolEg] keyES &4 =E=E0] U] At
=5 Hol 3tk AT MANETS] 5474 WES
o] FH3 w=Eo] YEYIAE AFEFA =Us
T Aok o2 Q& wue =td AFE keyE©]
Axe Aol i3t side] Fasity o] FAE
Adsl7] 93l VEHAE wue ==7 A%sta
= keyES TUE ol =EoA EAE] FoEH

1y

S

www.dbpia.co.kr



=
T

i

2R o= B YEYI Ao AFA dE PP Y FHE 93 BU-Chord WIAYZE

o] =7} MEHIE wudets AFEUL key
£9] £48 28 4 9tk BU- Chord W7UZol
e key9 successorollAl AFH keysS U =
o EAsl= W successor’} UEY IS wd
o] keyEo] A&IA AN 2 & J=F B3
WS ottt

fr o [0

3.1 JHeEA

7129 §449] P2p-s-8olxe A wWwle =
A F 7IXE 7RI HolHE #AMsEy] 93k A
AE FY Mo &= slolHI= p2p
(Hybrid P2P)&} o]2|gt A 93 glo] 237 k=
Eo] Ftew HAMS 3= 5 P2P(Pure
P2P) FElZ U= 4 Stk A A9 giiAd
dEA YWZHE £ F ok olg Zdle] A
W& MANETOl #3838l e A o= &
MANET =E7} P2PAAE 913k A1 AW e 75

S Fsior Pk ANk MANETS] 732 54
& o= 3 mellA A Muel AgS Tl
s7] Asth E3E ARl AquelAl EZige] HTH
T o] wAshe Al w3 B & gl $4
o o P2P FHle] B 2t 7k R

g%t} 2releh= p2pAAS S8 vESS A
Al A WA E BRI Bt wEba] FA
AFeE I2E WloxMe FAHLS dde] HAT
BREANAEE e HFA W= AE
Zo] BHlEE Aol BASE 53 o]
B HFA] HE didFo] 22 7 wjAE AMESE
© MANETIME HE tdFe] @A =3
g d=]ofof gt

DHT(Distributed Hash Table)7]¥te] P2P 7344
GauglEs ARESl 9y FAES 2 & 9
o} DHT &EEe] 7% dolee] A1e YES
3o FAS wE=Eo] ®ikste] AFs] wiEel
HES T HEIY FAU 24 tir)x] B2
2Eo] FA} BAEEA] ¢tk ©]#$ DHTY &
As &85 gzl A4 W F st Chord
otk ChordE 7|§HO.2 g+ P2P U3+ §-&ollA
7t =252 IdS FR3H7] 8l Chord lookup
ZREIS ARBS IRE A9 key kE
successor(k)°ll SF3 Folof st FHI FIS
B3] SJEiAE Chord lookup EREZS AME-
sl ds =T we} rRRIAE key k9
successor$] successor(k)E AAsto 24 HAS A
A & 4= Qi) SHARF MANETS] 53¢ UESA

Jd =B oudt Iz glo] HESLAE
HaHAl wuA dok wEbA ojudt ==vh HIE
H2E Wik ¥, I k=0 54 keyd] B A
A E g Qo flY] BAIE sidah] Qs &dE
keyES B8 = o] dasith B =
+ successor®] TEH keyES T2 o] =Tl
Bl 531, successor’} UMESHZE uwd &
successorol] SEHUY keySS Bk WA
BU-Chord #IAUFS AlQFRITE

R

32 &

BU-Chord®] &2h& $l3] 7| Chordol|A¢]
successor/predecessor  ©]2]oll backup successor/
backup predecessor®] 715g F7IHOZ AME3IT
Backup successor(BS)+ backup predecessor(BP)oll
keySS FARY Fi, BPY &EA #F5 A&
2 gRlsity. Tgja TkeF BPYL UESZE €T
739, BPel AREo] UW keyES A=
successorE 2o} B3

BU-Chord®] S&IAM%E 7]1&9] Chord9} w7}
AR 7t =29} keyEolAl m HIE =] 2PEz)
& geith ==9] AHzE 7 =29 IP FTAE
] A FreF ANt Ay Fho|al, keyd
AEARE keyE AT A gholthk ==U @2
e keyE9 HFE {3 BSE A4sA =Het
olF 93l 7} ==ritt m HIES] backup AEAE
F7Her g3t FUHEoE A4E m HE
backup A2} Bie =59 AEAE dj4iste] A
etk BSY A4 Chord =E5% SolA B
successors ==9] BS, & successor(B)Z 41735
. BSE A43k=dl 9o consistent hashingS A}
g3rog Rl 7zt =59 BSYF UIEZ HA|
=15 HAA = BEFE FYse g F3)
R7Ie Bt ok EEgE B o] v
EQT AA FFES vXA] g1 dF 2E ==

o B0z FaHE gl Uk

33 x7|5}

BU-Chord®] §2H& #fell 24 ==5-8 Aplo] A
Astal JY keyES EARH = backup successor
BS)E A3 keyES HABIETE =& mo] A
Al YE keyES == mo BSolA #AE}7
Heix HA=E mo] AEAE st mY
backup 22} Bne Aojdith BSE backup 21'H
A} Bn®] successor?l Successor(Bn)S AL =

= m2 APile] BSOIAl AMile] backup predecessor

il

it

¢

s

337

www.dbpia.co.kr



S EASFB|=FA] '06-4 Vol.31 No4B

BP)YE L3, Al predecessorgl- successor
AHE BSo| AAett J8]l1 == mo] AFE
UE keyES EF me BSolA BARILL oA
BSo| A" AHAREL BPQ =& mo] YEHIZE
it & keyES AZF successorE #ol Bs)
=t AREETE BS TEAAT keyES EAL A
o] ¥, BPSt BSE F7]30=E BEACON/
BEACON-ACKZ Faiton Xg7} JE$| /o]
A & T8 JdeAE FRlddth ol 1" 5=
5719 =71 BSE AAg & vella ok &
E=ESS 8 HIE A7) AEAE ARSI ¥
59} o] =9 IP F47} fec0:0:0:ffff::100¢]
wET} A P FAE 4T ATl N21E
= 2Awzlz AAs aga N21S S4sk
backup 22} B545 A3 & B549] successor
¢l N32E BSE X334 =Hck

= = I T
o) Bacioup 2000
™
", [ Baschup
g 2 I SRS
- M1 Bl M
M1 a5 M
W32 87 N2
i [ R4 | 54 | Bz
1 el | W | Bl | L]

b} BU-Ched Ring

J21 5. BU-Chord®] ¥ == A%

BSE 443l7] 93l ChordolAe] keyS &3}
£ oA 9t o] consistent hashingS AM&3HO.
2N, 7} =EE59 key S UEYIS Eilslo
AgsHAl dok whebs UIESAY] R7F ART=
T 7 =Ego] fAoF sk AR e It
A FAEER, YEL]ZS] Sdo] FopAAl
aEa ==Y Wy B Bye] vEST A
Aol FEFE WXA B3 ¥ ==E57EEe] F
s Tl A9Her FYPHE B 7E2E A
st =] UIESZY] Axghs o)Al "ok

3.4 71

Chord WEY =0 M2 =7} ZosHA =y

T X&Hog ARl Mul2y) X&3hy] 3, A
FA FoAgt ==& 38 7|E =TEo| A3t

3 SlE keyse AiAIsioR ok AlEAl ZEARE

338

EE 1n°] =& n9 successor mol|A HEL = Z+
322 IgA "ok == n2 successor= Chord
ring®lA n¢] 2PEAL ¥R T3] k= APEAE T}
A wEolth == me kE no] AIEA WEY=
of FoghE A & no] AEAET}; ZR2 key
55 AT NEF successor nollAl HAEEo ZH
7]1&9] Chord AQlo] HtHoR FHES it
Chord YES)Z] Fod5o] keySe] AHS} wr
9] successor®} predecessor FHEC] HIEH & =
= no] AT keydRES Al & BSE ot
Wed S Sty == nol BS Bl nol
g B2 keyE3} n9 successor, predecessor “Jk.
55 Bl BARN Eoh EAF #Ao] 4 T n
7} B,-& BEACON/BEACON-ACKE F31HEO TH A
XZ2o UESA HEE Fr|Ho2 FRItA Hrk

olef 1% 6 Chord UIEZNA ==o] 2
A7F N2791 =27} Y|ES A Fofsle oA|olh
== N27°] 71&9] HES I Fstaix; s,
EE N278 2¥219] successor?] N320A4] 714S
LA Ha, 24 e =5 NR2E AAlo] e
31 keyE % (K24, K30) Alololl EA5l= keys
< N279Al £t} 183 N272 ARle] == 2
HAS ARSI backup 287 B41E s,
BS N420JA] Aol Agetar U™ keydl K245
A7t

{ wiz | Lk
TN [— Dachap T ™
v kzd (L b secessergan) |

a2 6. A== 7k 34

35 &d 5+

BU-Chord®] B+ backup predecessor(BP)<}
backup successor(BS)7tol] Fr|Fow Fauwk=
BEACON/BEACON-ACK HAIA]7} IAARE F<t

www.dbpia.co.kr



=
T

i
i

/

5 o= E vES

2 o] A4 i PP Y FHE 918 BUChod HAYE

,d
tlo

) S35 74—7‘40112]- BU-Chord®] 2t
A21e] BSY =2 BPEHE IGAITE o]
BEACON/BEACON-ACK 2] w$lo] glo
I =7 HIEYIE wd 8oz 75t
o of= k=E7h Aple) BSY &4 A
A= BSE Fol s AHE BS 2718 #4
sk, BPe) A% PSP HE Aol
EAL 8] & BPY HHES HIROZ 3lo] keyES
A2 successorll Al MEA TFete Aoz B4
HHE gl

BS7} €Eg B9 EFE AEF BSE Zo}
27138 ] ST AR EFE vk F 9l
t}. BS7} & wko} Chord A1S ¢af @) shdd
keyE2 BS9| BS7I 7 #AS T ok
BP7} WESHIANA EEE ¢ BPY successor
9} predecessorollAl BP2] <48 o4
9} predecessor= 212t AZE A2 predecessorg]-
successorZ Q125HA E]o] #0F Chord ringS =
T ok 18la BP7F AR W &
keyE< %—?‘3}7] $J3l, BSE= keyE2l Az
successor?l BE x=T9] successorol|] HA}SE & BS
o] 93ks FEsH "ok

olgle] ¥ 7 BU-ChordollA] BP7} HES=
£ 953 49 BSY = keyE©] ETEHE
dAleltk Backup 2EA}F B41%] == N279] Y
EQAE 2EZ F9E 7Pgshd 19 BS NL2&=
N279] €EHE QI¥sHAl €tk 1 ¥ N2 ==
N272] successor N329A| predecessor’} N21=Z H
AERe-S &A1, predecessor N21°ﬂ7ﬂ successor

[ to
N

n
o

f
rlo

of

p

o

-

tlo & r% rE oo

to

successor

]
7} N3R22 HAREYPSS ¢ o] B
M ..L M
Nz |_ i . & [Tt | — .'."I"
J\' sexamncr Tk | L¥] ‘t. WD -.n-:rl.l I .
. -
- = . i
e Te=—
g T, T --":.:.--' Bl
1T HETE4Y T
M3 | reza | M1Z
.A.- ] (TR
) B
| ]

¥ F N270] AFsi 9" 719 K245 A2
successorSl N320Al AZsFo 24 249 keyo]
=2 vlx)A Aok
011134 BS9} BPY /@S A3l £ key
o) B7e YoM ket YESAE YEP
RS =7} QA 4 Y, =To] HEHZ Q3 &

O

= =
E keygl %:IL—L HH}'»E—HI _,—zsg = 5,: N]\q 1‘1]—‘—1
wSo] YHE dAsL BYshe FH £ o

Z

BAEe] pop FXE F33to g gdX wro] 7]
ol olde] AridetE HAl MEA= SAEE

lr

de A 92 PIAA deth =3 55 9Y
TAES WA ==Eo] 2T BAS] FYge

24 Bragel Bk Base a3E 7R

36 Cis = &4 =7

A et BU-Chordd] = WES A &
E3F ==29] backup successor(BS)<} successord] &
Aniow Pk VELI wsht SA% EZ
22 AMe 5ETE TRtk ==so] Bt &
S57] Aol FAll ARKAA He dse] g
F ok o= Qleojo] HESAE gEske ==9
19] BS, successor = o= ==V} BAFHoE B
Hale d%s o =5 &4 dgoa Hosla,
N sk e g WS ke o
A 3L o] Al 7 AR A
& 2 gk A Hi 25 wx9} 19 successord
A5 9E, SAz 9Y woo a9 BS 9 F
AR g, ARz g¥ =t} 19 successor,
BS7} 25 g€Eshe A2 A & 4 k. oy
3l U2 == AR SEsl] $sids BSo ¥
7R F7HAR1 2 Ago] FalE]ojof it

A Ay A2 25 ==DN)2Q} 19 successor
(SO EAHA GE W AToI A A
3k B 3hHo| A= DN2 BS7} DN9 keyS 1
o] SCoAl AGFro=n EFE Fh3h spA|Rt
DN} SC7} EAlol wubA "rhd 919 By
o7 T & ¢ gk webA ol s B
317 YA Lo =HELS FrlFHo = 2835
o] #AE A% 4+ Atk BS7} DNO| €EHE
o)3l3, B Za)sly] e SCS BEACON
BEACON-ACK m&3}4 SCo| Ta55 3
t} weF sC9t BEACON/BEACON-ACKS 11
s 4 gle d8eleid o == &4 AdRe=
kL ol gk 575 F8E A1XETh DN
BSE SCO k= AEAES sHsle] SCO| backup

= L

Q

339

www.dbpia.co.kr



S EA B3| :=FA] '06-4 Vol.31 No4B

AE2E ATy 283 o]E ARSI SCe
BSE ARIste] SCo| ©E AMIS FH3IAL DN
keyS AE3Th DNY keyS HEuke SCo| BSE
SCY 7IE T =9 gF 488 Eyshke U

3% 82 DN# SC7F FAld HESZE wid
T == &4 AR EES UERIth ==
N257} MEQAE EEg $ N259 keyE°] &7
7] Aol 22] SC3 N36o] HEYAZS g sl
U5 == &Age] dAgitka 7Pggith N257}
YELIE 253 & 19 BSS N57S N259

e

B1E 5] 98] N259) SC(F, N36)e &2
e Itk A N369A VIESIE 2F

3l Aglo]m 2 BEACON-ACKE Fuks &4 gtk
N562 N259F 719] SCSl N36°] FAlo WEY=
£ 2ER U &4 dsoz et tee]
HES Sl N369 BSE 27| 23 N369
backup 2I'H2(B47)E AAJSt T backup 1A}
SCE A%l = #HAS Fstd N369 BSS!
N49Z Zropdith N572 SCe] BS N49ol| A N362
982 dEu N259 keyS(K22, K23)9 EFE
s%t B 84S W2 N49= N369] keyEe
ok olgl N57EHE 8% w8 N259| key
S N369] SCI N39ol| HLghogn E+ 37
FAlo g,

T WA 799 DN¥ DN9| BS7} SAlo] HE
AAE v o == &4 dgelth olHd g
< BS9| BSol| 5711 B 385 FUHRo M
S48 & Sk BSe) BS7) BSel BHE 4
¥, BSe| 555 A7) {8 BSS sCellAl BS

L

I

b1

4 ) e
- ot :
s T B ‘_"'_ - :‘"1
u . 9.
o », Ty - = e
By [ [
. LS !
fhesl
W1
] Recrwer
s Hrun s
Mo L= '.l.:-- 3
; ! @

BEACONBEACON-ACK & &

) Hackup predecessor - _ Ma

‘ Backup predecassortt 5 0

Backup prodecessor?|
i sucssasnrl W R e maccassor)} W AN BN OLE
= BENr T S E2u 4
Yau Backup prodoreasor ™
sucoasscd ™ backup W T
LTy
(Backup prodecassors
Backup prodacessors] succassar?| successor™ == S @I
prodaecassce = 3 (Chord Ring % 7) HAME D)

¥

Successor™ backup
aucceasor] =3 o N
(= TR Key HE)
) .B-il'l:.l.up predm:sc.ﬁ'“--.__ No Backup prodocessor? backup
< DD Protocessor (] — B
e B RS EENT predecascr BT
Yas

2! 9. t5 =& &4 BFE Q)38 backup successor &2}

4

9 keyES AEE otk 1 ¥, BSY BSE BS
o] BPEY & g ERIske H8S TS
2N O == &4
Edo] MR 739-2hd Bsel BS7F Aslar 4
BS9] keys % DN o Fe= keyEs
DN} SCollA Agst= #8-& 314 Hrh
ulR|ulke] AL = DN, BS, SC Al =E9] A
2 WESZY gEYL LS FAee IA A9
g BS# SC= E73l7] 93 BS$ SCe] BS7}
gale E7E Tl sidE o+ Stk

IV. DiPP 8

Chord®] A9l ¥312]&¥ BU-Chord9] key &
LdaYEFS AFSSHY Euld o= F UEYA F
7ol A2] P2P-5-8<1 DiPP(fully Distributed Peer-
to-Peer) S T35 TE DiPPS W ES =] ot
EE xEEo] AHIAE AFshe AHe 983
MHI2E Alge SEo|dES] ATs FAld
k= P2PTEE AAIESIY. DiPPS A7 Al 1L
AR o3t 2ok UESIY] Wt g2 F

www.dbpia.co.kr



=5/ RN o= Z Y EYI A9 APA e PP 3 FHE 93 BU-Chord HAUZ

T2l 10. DiPPe] A3 34

Aol MEga 49 18, 2 wugie) dold A%
& ol vis) % thBe) ke RHUS AHE
;:—l_

o},
DiPP =552 IP 45 SHA-1 sH3< ¢
Y goe Yol AP AuAE s Audz
Apgaith 7t =59 AdAle] wel P2P Chord
eHdo] MESIE T3k, BU-Chord®] WY
gl wet Wy ==5 dAsE 7t ==t
THotLAt ske AU oS keyE ARG
keyghe sl & 27E keyo] AR AR
#3 key AEAE VY =S Nk 7
A keyE HAs= FHoll= A AW Chord
o] Al 43 FE ARSZITE Chord AQ1 ¥arE]
S AHEEl] key® PO M, e YA
Q_] P2P 74/41 Hl—l:ﬂo] :Ll,—_%]g]. 73/\1101] 1:]];5]] 74/01 ]
AAZ Q13 Y=o Ynl2 uke 4= 9o Iy
2 7S Agshs P2pg-gel A9 vEAD AA
A e FolEelA AL %}ELE a
HAA EReF PN} ZuE 74 A
Ao Hgz tjejFo] JulHEnh *SV]UJ Chord
Q1 dargfFe] Bf =29 A57E il HESA
A= O(log n)7He] A WAIX|T ARESHH key
2 A4 & % o] AU AEE Yazs 2
U % 9w, el 288 ARF EF Pok & 5
Atk ESH BU-Chord 57 ¢aglEs 83t
ougt ==7F MEHAE wuAY AAHzE 1
sk Qe 9E keyBol £AHA ek B
o] ﬁl*oﬁ*ﬂ 7&*—%‘01 7FsetES %ﬂ%ﬁ}. DiPP

ftlu
SN ol
u R
Mz
i
4
¥2 o
rr
[40
[>
i)
m
X
X
I
>,
o

o] TR AIES AL FF e
= AAEF Tlee AT o) Y 102
DiPPe] A3istdoltt. 17 10 a)oﬂxi—L— o] A
A9} backup APEANS] FHSS HojF= 3P0
i, 39 10 e R HdS AdEshs ot

V. 8§54}
712&9] Chord$} BU- Chord«] key 7 &g
< FHLgs we olAs B3l Ml
3ttt Chorde Chord ring®l] FeJgt =271 o
045@ rﬂ,&ﬂ A5 1 =271 ASta Q9 key
E WS Aejsta A Rk 1S
o {i_ Nfﬂoﬂﬂ: Chordoﬂ o 2L e A

E

0

i

439tk Chord ==9] g2 I ==y} A5}
I JE 7 I Yol sidshs keysol &4

HY, 2710 keysS TEIUH =E=50] A key
Z NE2 successordl| Al dFsh= Aow AT
Lgl= AEez oo =2 FAE Ad-hoc
YEYZ9} He fxle] =58 FAE Ad-hoc
HEZ F 7K ASolxe] Ass vl
Z¥zk 100709 167]] ==5o] Az Fejo] vES
I BEZeAE FAES AAIERITE =5 Al
¢] BEACON/BEACON-ACK TIAAS mghsl=
QI =E Zol7] Yl ZZAE]H (Proactive) 714+
9] Ad-hoc UIEYZ 298 Z2EZO A]»&:a]h
Agto 2 71slth. BU-Chord®} Chord®] AdsH
WE 98 =71 YIEYIE Wy departure rate
E 2Esiatht 4 =2 HAARE 1290 ATE
£ wet g mrAE A% 2 oo 74”5‘140}—&(}
ke 71 AFSA APEI, 718 T Ao w4
A7} 719 successordll 7MA] AGEHH fHalo] ¥
g Aog spgsial, 1 o]¢je] A9ES Ad=E 7
Feith vk 4% 7150 BEEA FUThdE, 71
o] AMe Adg Ho|th

T =59 UHESZ 9F HEd mE
Normalized Search Failure period(NSFP)E Z73s}
Atk NSFP= Al Algdold ARF & ZA<
keyE T AYE F Q& keyd HIEE Yehdoh
I 11904 B F dRe] ==9] gF Hgo| =

oba5E NSFPO] MIE E3 IS ¢ 4 Atk

o gF HEF o WUAT ARglol
BU-Chord®] NSFP2] H|-&o] w28 & &4 9ok

o]= BU-Chord®] 73-%- backup successor<] o’i} =5
B3| 7t x=E5o L‘]]EOJEL EJ—E]E' o] NO—T—L i
01»17] ”HEFO]EP.
P2P UESRFS] HA HFES SV S8t
9] gE HEo| WE 3J)ES(hit ratio)sS =3
Stk JERL 7 wEo] F AN AR iGN
Aol AdFst vgE Aottt off 17 1244

EE S

341

www.dbpia.co.kr



ok
Al
of
23
ok
tots
i
il

A] *06-4 Vol.31 No.4B

= B Crd
£ Ot
2w
&
@
3
w
t o
&
&
i
i
-] r
¥ 20 L L) ol e

EFEHE == BE 8 e

(a) ==9] 71%7} 1007) MEY=

& -
I

]

im

uw

E .l

§

LA P

2 O;’ o 00 ax [~ 100

SE W HE (=S WS ¥ dise]

(b) =9 7H57} 1670 MEH=

2! 11, == gF H]go]| w2 Normalized Search Failure
Period
BU-Chard
00, Chord —
! \“x.__
8L —
B0 "= T T
am
wi
0 oM T
20 -
g 200 200 500 560 000

L EEHIE [ BE & /sed

(a) ==9] 71%7} 1007) MEY=

o0 BU-Chord ——
B Chord
B T
o T
- [,
60 -
]
w s
1o 40k T
20
o L L .
[ 200 300 500 B 1000

CEEE HEI=E $E & 4/seq)
b) =59 757t 1670 MEYA
J8 12, == gF ugd o 3JES

342

2500

ﬁamm;ﬁm: .
2000 . 4
=z . W .
E |u vt CF et F o e
= - R e
R A v
I"_
I 1000
Iz
=
500 |
0 o 320 30 40 %0 e 7o 80 g0 100
LEBE
(@) =29 757} 1007) YIEY=
600 .
Recover fime
__ 2000
=
E
ool . ' . !
=
I'I.
r
1000
T
T
500
a - S R S (R FAN TR
LEBS

=9 7t 167] MIEHNA
2l 13, 7 LE‘:A it B At

£ F R0 =ESY 4 B2 & et A
T2 Ad-hoc UEYZT EFA €F H|So] =
V45 SlEgo] Wolde & 4 ik el F
7§ E5F BU-Chordd] %ol 58S & 5
tt. E3] g§ #H|go] EZolE4E BU-Chord9}t
Chord®] A5 Apol7} o 7S HolEoh
BU-Chord+ backup successorE X173} key<}
AnES WA, == YH F HpE U
= o] vEYI HAIA AikElo] FaEch
upzbA] ofgfe] a9 133 o] UESLFS] R
B0l 7 m=Ee] HH - ARl AY dF
s UEhdth vE I FRIF A2 g8elA
npe Ale) e g UEte Re 2
=ES ZF] Ayt AR F7) wEelth

V.Z2E

2= MANET €79 &8¢ Fejz o
g Txe WY FHe NS BHoz
P2P 385 AARINTE MANETY 544 EE
LEEL2 AEA MESZE BUEd, 7F =29

P4 A% B9Eo] 4] MR RE wEe] F

r e

o

www.dbpia.co.kr



=
T

i

JEue o= E MES e A=Y 2 PP Y FHE A BU-Chord HAUFE

AT At FAshs M x| PP §-89
ezt Hgsich a8 PP el Ao Qo]
A F 8 AFA AL, FA EAAY BREANRE
2 Q19 oo s o] SN Chord A%
ZIEFZS AMESlY ZAE A & ¢ ok A
7+ 7]E9] ChorddQl Z2EFTHS ARS-S MANET
o] P2P S8eME == UESZ BEE A%
key$Ho] MAE 4 Qth wepx £ =RolAMe
=7t HESEE 95 & W YAsE key &4
EAE 27l 918l BU-Chord HWIAUSS At
3}tk BU-Chord®4= Backup successor/Backup
predecessor 7|ES =S ZF =7} AAFsl
e key%h OIFMESS AHES UE LA
Bastel Wls) F, WeF o= e} MER
£ g5 HW 2 ==7F #AFSH keysS Al
22 successorol|Al E3l] P2P289 ALZFQ
AMH|27t Thsetes Al AT

o

to

Ao
ro

[1] Internet Engineering Task Force, “Manet
working group charter,” http://www.ietf.org/
html.charters/manet-charter.html

[2] ILStoica, R.Morris, D.L.Nowell, D.RKarger,
M.F. Kaashoek, F.Dabek, and H.Balakrishnam,
“Chord: A Scalable Peer-to-Peer Lookup
Protocol for Internet Applications,” IEEE/
ACM Transactions on Networking, Vol.11,
No.1, Feb.2003.

[3] Alexander Klemm, Christoph Lindemann,
and Oliver P. Waldhorst, “A Special-Purpose
Peer-to-Peer File Sharing System for Mobile
Ad-hoc Networks”, IEEE VTC2003 Fall,
October 2003.

[4] C. Perkins, Nokia Research Center, and E.
Belding-Royer “Ad hoc On-Demand Distance
Vector(AODV) Routing,” RFC 3561, July
2003.

[5] Rudiger Schollmeier, Ingo Gruber, and
Florian Niethammer, “Protocol for Peer-to-
Peer Networking in Mobile Environments”,
IEEE ICCCN 2003, Dallas, USA, Octorber,
2003.

[6] Gerd Kortuem and Jay Schneider, “An
Application Platform for Mobile Ad-hoc

Networks”, UBICOMP 2001, September-
October, 2001.

[7]  hitp://people.cs.vt.edu/~irchen/Microsoft-grant/
wireless-ad-hoc-messenger/

[8] Napster, http://www.napster.com

[9] “Secure Hash Standard,” U.S Dept. com-
merce/ NIST, National Institute of Standards
and Technology, Springfield, VA, FIPS
1801, Apr. 1995.

[10] The Gnutella Protocol Specification v0.4

& & Z (Hong-Jong Jeong) Z=3)9)

2004 ARkl HFEES
SICA)

2006\ A=t HrE et
HFPD

2006 3€~AA AEOshL
T B

<¥A)Eol Mobile Ad Hoc

Network, P2P, SFAAFs4A7H 5

& ™ 7| (Jeomki Song) +=31
20049 7EYdishy AFEEE

- G

(Z*h
2006\ ZghETEhal HFEEst
(ESHD

<¥A)Eol> Mobile Ad Hoc
Network, A5 HIE €7 7]
% IPv6

2! = T (Dongkyun Kim) A3
19949 B HFE T e
(b
199613 AEtighn FFElEEa
(FEA1D

: 2001 Aetisha 7] 7355E
| FEREsn)

"‘1 19993 "]=- Georgia Institute
of Technology, ¥t 37
20023 W= University of California at Santa Cruz,

Post-Doc. A7
2003 3€~AA ARl A et 2ug
<TAEol o]EAEM], X4 QY] Mobile Ad
Hoc Network, ¥4 LAN %

343

www.dbpia.co.kr



	모바일 에드 혹 네트워크 상의 신뢰성 있는 P2P 파일 공유를 위한 BU-Chord 메커니즘
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. BU-Chord 메커니즘
	Ⅳ. DiPP 구현
	Ⅴ. 성능평가
	Ⅵ. 결론
	참고문헌
	저자소개


