HM303 SH=2HE XSS FAS=LHEUS =28 M156& M25 (2008. 11)

GSAZNAE ol &t A3 oy
A&o] 753 P2P WEY A

Y, £
se sk AFE - AEAF G
e-mail: swahn@os.korea.ac.kr

Efficient Data Transmission Method in P2P Network
by Using Multi-Hour

Sung-Won Ahn, Chuck-Yoo
Dept of Computer and Radio Communications Engineering, Korea University

& o
<+ Path-diversity ©] A g B2 WAL ThFg P2P streaming o] ZE]Alo] e WG E 14 A4S
AAste Hozw A7t I Folth o mEoAE UEAZS] dgF stuer Al dojy dF
< A T A RQl gFARbel 2S 2lskaL, o2 P2P IEA A HET o 3= O
< AA T
1. ME 54 A Wz Ad | Bop YEAe] g E AL
ddd SAgAew & deA glE P2P(Peer—to—Peer) &l g Avhs slojth HES A s =
= J)Ee] AW-FiloldE Wale YEYIZ fAst= A R v B FEEAA vebdg [10[2] w9

YESZ Fzaa 1 A3zt 893 A8 Zo ol e A MR a7 H oA e UEHAY O

PoP= olu] SaolA WAL} GeRE Zzogw =S Z 7HE Fol AT AR EY A9 FAAH A
g 2 9HAd Qi @A Y EdHe Auwe I = UES At 2o Aol wrela ol#dt SAS
23T}, PoPE izgo}oq o7t AlgEE RE YEYA o]-83twl W A Zktfell feke] EHo] A= WE
woEAgy EA Hwau 8 5 9 gldE 19 Aol FHH R @rke Aol &ate] thE 29l
@75 7AA 2 ek ole @ VEND % Aol @A o] HolE vES AL A9 o] ESE 3 4 glrh
e vEYD W A24e =9 FYSIE Gk B iAo ehegel AFEE PP yxel HES A
o EfTe AL IukE BN ke ETA RTE A w3 GFAel2S A EAIIA HW, UE A
ABAAE HEAD Uel Y EdY sast BAS FHd B a7l mr e WS gRd
14 Path-diversity 2 sﬂzg < mAs] A% a7 T oAtk A Pep 2ERe] $d 4 6 F 5
ol gtk o] wRAAE obF HuHel YW FAl s d5

o1t T of gl dEN G498 EaRe Lsasn
Aoz YEYIY Efm HEb A7 uio) ol dgEFLRE 9% Ay er p2p MEY]A T2
ttEthe g Zerg o] Eolth $7t Al AT BAL thE A1 Zbo] & (Multi-Hour) & 483t W& A A &},
wtah o] FEIT g A4 AFES v 2%

Aoz A A, wel HY we FFd AEE & 2. HeEd T

e HAEA "k oledh FAES QIzke] Ao UA th A ZE (Multi-Hour) 2= 7@ ‘Routing, Flow,
3 'S JHX A s, HAFEe WMEYA = o and Capacity Design in Communication and Computer
FE HAA @k R A fElE oAzt Yo Network’ [1] ol 271 o] Qt} oAty o] &8 $-g
WA gabel Eaba, wboAge] AR AR A AR 7b ARgska o dsbdeld, QB 7 BATES
Heta, vl Hy e vk s-2rh deprks @74l Aoz 747] g Aztdel SadAY, B 2 F4
AR AR B ol B vt ARl 1) ol HAe] osjA wiREel AS s Azt 94
ol &eal oA T AZE Wele 27 dHd B stthis ol2elth. F, Zh7he] FAlW with Edde] &g
ojztt. -7t HifEE ol 83slel dFE BAY, HES o Azidieh Edde] ME gl b At
A ARgFel YolME el Bk F, ub A 2 FTEH

1211



M303| &t=

2 HeIEs

i

Azbgd e ES AL Aol tEns AL 1
1% 2% 2, 28 3 & Fakel YeEslch

[e]

g

a1 e w AR 8 A%
Aol thi13] ok 941 /b FAE wolm w2473
A, AN BATI0A AR &R 7k b wor,
104 Ol FRE ke FAE Rtk Al¥ 1A%E obd 7
A AAE HEA 7 b Aov), bt A4 )
Aol 7bg MEA= Edge] F& Aotk 1 14

S el b Aitish WA ActH) 7he] BAT ol

& Holm H&EA 7 M A2 AR A 6779
7Hg W Al W 97104 &= A shEFe] HEA 4
ApolE Helt)

Azia Traffic Index : Past 24 Hours
71

a2

&3 -

sz -

=3 -

=a -

53

o454
o400

o414
o 40

o414
1m40

o4:14
1740

o414
z1:40

=EV]
o1:40

-EVE
o400

a. opAlo}
Morth America Traffie Index : Past 24 Hours

N | | | |

=X

o0

EERE

o7 -

=3 -

s4

-ENE
omzo

041 =
o1:20

o414
z1:z0

o414
1720

o414
1mz0

o414
o200

[=ERIEY
om:zo

b. H7|
< 2> ofAof, Hu| A UEA EfF
dubgel efolrt. 9l 2614 ofx]ofe}

aHZ A F AL g W Al
) EEE thl14] W&ol AZd aejze] @3
of AatAl= &tk Ty of T A Al M=
drjde] EAse Ao, #Fste At Autd
otk 2YZE AR ofAjol AN =7} S
=S W (0940014 13:40AF0]) 22 Al HwjAlge o
glze] shg vhe BEele o F glvh wE HuA Y

= T m=

o9 2 & F 49

Svlel st

r
e

X
=1
Rl

rr

zt

L
e

1212

o aAE} Abg e REE et Azkl obAo} A
o8 Jhg ve BEE neld
3. chEAlZtol 2o X8

oA AHE gF A o] 29
P2P o A& A" & glvhd, P2
AgLE 9 £ gt ge Ed
P2P Y E9 Aol 23 Peers 4
@7her dEle] PP MENAE 4
FugS F JEE 3 o)g A
g etgHola y& gdEF s Ay
FAZE o]2S PP UEYA HE

o 2t}

s~}

ﬂ.

=
=

RU

®—-0

Alternate routein

Idle network
‘bandwidth
Tesource

Alternateroute in
busy time
Peer-to-Peer Network A

<I¥ 3> P2P YEY Al GFAIto] 2] A&

Peer-to-Peer Network B

1% 3o
el &

$1% 9] Peer-to-Peer Network A & n}

&= P2P UEgIFo|th R & oW dolEl&
ZFA 3L 9 42 Peerolth. J& @A P2P UEYA A 9
<43 Peer |t} ] ¥ &2 Peer ¢1 R ZH-E] UHolg =
AE0r715 Q3 J = R 2%H FA3 dolgE A%
WAL TR thE Peer E°] R ZFE 22 do
= I e FolEE FH Peer EE5H R ]

ol o] AdRE o] My AFsolrt.
s

Al

A
3l

R

z

Z] -

il

®
&
o]
S

rr r1

7}A 1
ojmf WlESZ A 7} wHE AJZbdiel] £3fglo] A
E# I (Congested)o] WEZ o] LA = A
ot} thAl W3lH, Overlay %< UEY A[4][5]6](7]
TAste P2P MEY A A EeA dAsAde] 19
A AT F3Ee] Peer & Abolo]l Eejdgo] HAsHA 5
ZAg-oltt. ol# gk AFeA UEYA A o FIde &
9] Peer g% ad @del AWEA wa, 4%
FAE RATA XA "

ojwf FujHom vtk Alztde] £3de WENZ B
9] Peer A 7HEAE Bt AL gl fEFs
AREBEAL 7] W&l do] B Fo] EAg olelg v
ES A Bo dof dgF Ad& HESA Ao Folth
T otk

o714 Zhzhe]l U ES A &3¢ Peers2 AR ThE U
E9 Ao %3 Peer & ¢ 9tk P2P UEYA F
A& dut# o2 RTT(Round Trip Time) 7} &L &=

oo M gt ot

=
=

T+
1

o N

=0

= T

F

=0
=< A

=1
Rl

ik

fe]

e



303 st=MEHelsts] FHSSUHUS =28 Mi15& H25 (2008. 11)
2 AAste] ELAE 74 €k mepa] dubHd Atk A2 2 HES A %3 Peer = 10Mb o 9
B 2718 71eke] pep vlES A7 FAECh3] v 3} 200ms o AAAE e olF UMEHYAE 1
RTT 7} 4ddo2 21 Peer 5 22 P2P U EH A Al A zEe] 200ms ¢l olfrE ZS UES A Peer U}
A AW, Zhe] Peer 5 o]gA de wolxl Aedow de "olx 7] WEoltt o= AAR A9
Peer 59 EA1E ¥ Utk oY 3 Peer 52 T4H oz Ha "ozl (Sweden - UC Berkely) F+ # %zt
P2P HIEY A B & EYa A vt} Ndow de o o] AAA el e 19ms ghe AP Aol 710e Ao
ojA SlolA &gl AU e EEo] Arh[2][3] t}[12]
B e e a<ddl ot RTT 9F F#stA HES Al Busy BHE AT PP MEYA A = vt
a7t 42 $2 gk 2L UEYZ A 9 Peer 5 WA & Slold B2 Edge] HAsin AW
223 e Y ES A &g Peer £ folE tE UE v el vEL Ao ZF Peer 52 AAA 1.073.0
=) %?} Peer 9] €45 4 gt wakr] thEA Mb ol sidstE vhee] Ay E#d¥ CBR (Constant Bit
FolBE HBat] FHF AL o8& T F Ue Ty Rate) & #43tdaL, d71ek Zulo UES A= oA
o] 7P st o7 AL o EYHES P4 Z=¥ Original
a9 3ol A" HEYZ A o EFo] Zg= Azt streaming server ©| %3l Peer R oAl Peer G =
A Peer E(clE EW Peer ))& Ay oz 3713k A 5Mb © 393l CBR data & 43k}
el &3ke] e %]L“F¢—ﬂ5ﬂﬂl3ﬂp%r% ole] gk 3ol A thF AN o2& A& wWek A
S T HgeES em s ®Bu b Al dlolH & |4 FAs W veR= FEUYgEe 1" 5 9 2
g A Ak t}.
P2P Network | BusyTime Using BW Average Idle BW
4. HEI 24 A Yes Over9Mb 0.89Mb(nearly)
A o2& A 43 P2P WES A T84S B No 1.5Mb 8.5Mb
Bt 7] 918 ns-2(15] & ©l&3 AlEdolds 333 c No 1.4Mb 8.6Mb
o Adwge] N Avel e s 1% 4 9 Aok
T —*—Route1 ——RouteZ —*—Route3‘
®) Sourcenode () —+ Random Idle time Routing 2 g r =
© Newpeernode (2 ----» Routing at Busy time through Network B zaf e
O Nodesin Busy netork (3 ——» Routing at Busy time through Network C % g i /«
) Nodesin Idle network * Al the links have same bandvwidth capacity, 10Mbps. 2L s S R
e Busy e Tme 10 10,1 102 103 10.4 105 10.6 10.7 108 10.8 11 11,1
"""""""""""" e <1y 5> 2= 7be y9F
e ¢ ®
°® 'ﬁb ©/\®\‘@_/® '“?\' = 9 5914 Peer R ©] 10sec H-E HlolHZ AE39S
o M| o Toomnea| ‘g ® @ U Rouel & NG GBE A8 ge g
ve @ @ ‘ > ® h @ UERATE B Ao &Eoda #A) Egdo] wAE
@ @ S ® HEYA A A9 dHeolg dEL Hg 32 d9%S
:5; ® ® Al&3tt}k Route 2 9 Route 3 & thE At o2& 4
N Je | emate 43le] 37kst ES A B 9 C & ARl
P2P Network C P2P Network A P2P Network B Route 2 ¢ Route 3 ¢ 747} Route 1 Xt} 300ms &
<18 4> YET PTG AEgolA AutE] e 9 AAAZre] ¢ ZHuoh ¥y Route 2 ¢ 3 2
Route 1 ®tt R ©f Y42 dgZ s AFedct weba
Al Al ME e ARbgel EAskE PP UESAE Z719 A4 AAL E gue] UESL L vl 3}
Fal Zhzke] WEYAE 100 M Peer E2 T4 H 0 gL 48 W3t tradeoff olth. W& o] Frol AT B
t}. o] Z+7Z}o] Peer £9 OPF%IOP‘*" TEe BE 2 of w= 3 b el ol Y streaming (FEE= T v
ta 7hAE T P2P UE A A #e RTT & +2E) & RS 4 Qrh
NZEoew AAFT THI Peer EE —IL"é o] gtk o]
Peer 5 & 229 Peer 52 P“ AlZbele] &g P2P Ul 5, 48 ¥ &3
EZ Ule] Peer 9 dZH stk ad”lA UESA HEYZ B4 glojA A= YAZE FY9S F1}7
A sk C 9l OB, Peer 7} °1°ﬂ RAcailer om AREE £ Qe AL ddoly AFold & HAA
7&'9* P2P U ES ] %3 Peer 52 Q14 Peer 3 & g otk EYA Y FA" EUL 97T, B
A g F (10Mb) 3 AAAZE (20ms) &2 AZAH o kAl gdE USR] s, B

1213



M303 st=FHEHLSs FHsS=LHUs =28 M15& H2s (2008. 11)
Path-diversity W E°] AAFI =, o] == workshop on Advances in peer -to-peer
g2 D@Aol Adel thEAl7ke] Z(Multi-hour) S P2Po multimedia streaming, 2005: p. 21-28.
Qa7 gl WS Ao (91 Wu, C. and B. Li, "Divers.et application -layer
o] AH] Zoolole Txel EAMAS fAsT 9 service  differentiation in  peer-to—  peer
i A - communications". Selected Areas in
= P2P 7t o9t Ha Sl AlAFCNA ol 7bA] P2P Communications, IEEE Journal on, 2007. 25(1):
Ef Ao olgjdt thF ATt (Multi-hour)e] ©o]H& o] & p. 222-234.
= whae] Agwx &3 gtk o w&%oﬂﬁ | ) 3 [10] Tran, D.A., K.A.. Hua, and TT Do,' "z"A
PP WEY DS Az e Algdel &8 ok Az o peer—to—peer architecture for media streaming".

rl

Aol &3 WESAE Azt we Mz e o

o] W% ALge a7k P2P £ 1 544 994

HlaE AfE7] wie gEAtg o2& g8yt

Fgsttt. ol gk A A P2P vlES A
kls

UH‘OF TE K
el HdE Sry = ERIEEE

B o]
ol
2

J‘ll_

wr

J
¢

o

T
Q)

=

"
Y,

=9
e 9ls

18

2 AN,

#5 EA0Y cleel HH 1 sAe B &y
7l $1% A4l P2P vlEg)ac e Agol Bastv,
ol% ¢ Aol 4 Whe wajsol gl

Acknowledgment
B AT AEA ATE BEA NS AN 9o A
AgAl Akt JEAlgle] Yoz s AFYgyTh

24

O =
o=

Michal Pioro, Deepankar Medhi, "Roution, Flow,
and Capacity Design in Communication and
Computer Networks" , Chapterll. 'Multi—-Hour
and Multi-Time -Period Network Modeling and
Design, pp.455-472, Morgan Kaufmann, 2004

an

[1]

[2] D. Medhi, D. Tipper, "Some Approches to
solving a Multi-Hour Broadband Network
Capacity Design Problem with Single-Path
Routing", Telecommunication Systems, vol.13,
pp.269-291, 2000.

[3] Liu, J., et al., "Opportunities and Challenges of
Peer-to-Peer Internet Video Broadcast". invited
by Proceedings of the IEEE, 2006.

[4] Chen, Y., B. Deng, and X. Li, "Rainbow: A

Locality—aware Peer-to-Peer Overlay Multicast
System". Grid and Cooperative Computing
Workshops, 2006. GCCW'06. Fifth International
Conference on, 2006: p. 151-155.

Liao, X., et al, "AnySee: Peer—to-Peer Live
Streaming". Proceedings IEEE INFOCOM,
2006.

Pai, V., et al., "Chainsaw: Eliminating trees from
overlay multicast". Proceedings of International
Workshop on Peer-to-Peer Systems (IPTPS),
2005.

Zhang, X., et al., "CoolStreaming/DONet: A
Data-Driven Overlay Network for Efficient Live

of

Media  Streaming". Proceedings of IEEE
INFOCOM, 2005.
[8] Zhang, M., et al., "Large-scale live media

streaming over peer—to-peer networks through
global internet". Proceedings of the ACM

1214

Selected Areas in Communi- cations, IEEE
Journal on, 2004. 22(1): p. 121-133.

[11] Hefeeda, M., et al., "PROMISE: peer-to- peer
media streaming using CollectCast". Proceedings
of the eleventh ACM international conference
on Multimedia, 2003: p. 45-54.

[12] Nguyen, T. and A. Zakhor, "Multiple sender
distributed video streaming". Multimedia, IEEE
Transactions on, 2004. 6(2): p. 315-326.

[13] Park, H. J., Park, K. R, "P2P technology trend
and application to home network", Domestic of
trend electronic communications, vol. 21, no. 5,
2006.

[14] Internet Traffic Report :

http://www.internettrafficreport.com

[15] NS-2 Network Simulator,

http://www.isi.edu/nsnam/ns/






