£ 000 http://www.cqvip.com|

%18% 6 TENRREER Vol. 18 No.6
2008 € 6 H COMPUTER TECHNOLOGY AND DEVELOPMENT Jun. 2008

ETMNEHRILH P2P RIBKEIB RS

Rl I ehn, B =
(o REELRF HENAFLERRER, ZAI o RE 150080)

W RS0 B AT ER) P2P WS B4R R AR RETE S A R4 YRR BT, 4R 4 T — R T AR 495 4 P2P W AR T
BHR BIRFEAFIRT Peer 1 A ATHHEAES , BIZEXH B FTIERE S R W SE 1T M 490, LUR RSB SR 10 T
BEELURTEFMEHRIIE . XRERRY, ERSMERET AT MERDETANSURRE THE mkE,
ARREMBERAFFHER TREENAHE,

KRR :P2P PR ; RPHE B 3% ; IR 465

A %S TN919. 85 XRKFRIAEG A X EHS 1673 - 629X(2008)06 ~ 0225 ~ 03

Research of P2P Live Streaming System Based on Network Coding

ZHOU Hong-min, SUN Ming-song, TANG Liang
(Coll. of Computer Sci. and Techn. , Harbin Univ. Sci. and Techn. , Harbin 150080, China)

Abstract: Aiming at the problem of the existed P2P live streaming systems that are unable to utilize network, proposes a scheme for peer
~ to~ peer live media streaming that utilizes network coding. The scheme takes full advantage of ability of nodes to execute network cod-
ing and store ~ and ~ forward operation on the passed data, and thus improve transfer ratio of data block and save network bandwidth re-
source. The experimental result shows that the quality of playback has been improved apparently after using network coding under the
same network condition.

Key words: peer ~ to — peer network; live media streaming ; network coding

0 51 B

B4R, BT P2P(Peer — to — Peer) B Fi A R
BRAABFE R #4445, 10 PPLive, PPStream, QQLive
F. ERAMATEINSNEERS ZBER, 75
BARE FRRE fm RS SR nl, 58T
FEAMAF S RMELRREWHETE, 8 PP
P25 B Peer 5 A (U L& EATREE B A 16
FRRBES BT LA X LB 58 AT HH AL, AR
FHXFP BT EE S, X R T AT E 1T AP
ISR VERR Z b R 2% gAY,

XHAEXNHAEMN PP REAHBREH AN E
Rl L IRHT —METFMERBN P2P HEAEE Y
o HEEREREMBIARS S Z BRI H
AT EEAT 2R, FFTLE Peer 37 AR RS B R P 1T 3F
— 25 P48 GRS , F R 45 SRS A0, b2 o X
BB T RE R, NS S0 NRE,

Bk H AT : 2007 - 09 - 09

FEERTAOHO980 - ), B MR L, ARAFANE L L
SRR IVER B LA SN, R T ANEEES WM
0 o '

1 RZFAREITSHE
Bl 14T RER Peer WANRARKWA, M
B L RTLUE ), AR EE b A EEE SRR

C 445 0 0 58 )

[

] % 3 = )
] &
KETFR KEFR KEFR

BH1 PeerFEARLEHME
(1) P2 43 #f#5 (Network Encoding and Decoding) ,
HERDRA B EEBAR T SHREIEHRTM
S g A , LA R 4 2 AR RS ) IR AR AT P45 SRS
(2) B 7 & 82V 5 4k 448 38 (Membership and Part-
nership Manager) , XAERI R SREB 5 RE+—E
HWERRA T RSB EKERR, FEBTERPE

C



http://www.cqvip.com

- 226 - HEVE RS LR

PO 00 http://www.cqvip.com]

% 1845

PSR A A5 AV Tk R T B, TR At BB 3 R AR A
ENEIFN

(3) VA %% (Scheduler) , X EE T BER iE Peer 1757
B AR T A5 SE B B R 9 18 B AR .
1.1 MERBEER

P2P Wi AA K B SrF s, B T 8k, A
HETE P2P SC{4 3 R v o 0 T 2% 45 75 S s 0
REEE R T P2P A, R sexd AR5 28 S 7™
A ROEHE HEAT AT AL E . B BUSRUR A GOP ( Group of
Pictures) FBIC R4y A& F A, A B AEH &
A5 E IR R T — 2 B A bR I T T 48 8 , Wl
BAR/NES RN 43 B NN > 1) MR By,
By, , By, IR R — N 40 BB B X
B BA<i<N) ME, HEBAEDITRERENE
SCONE RS | N BMEDR 150, KRB RIEI A
0,570 B; It RLAI R B0 BN e, o 45 FR_E R EAR B
Ry e S BAPEETE  RITA BERN R
B BLFR EAB— N X N BRI . 4% 08 AR
%45 E R BLEEE R Lk Rl oy R RS R S X
¥R S , AR RAE 2 B EX,
XRUARGENENEERE - NERYUES
G R, R EH R E AR R R TOA~ 4.

kR N R R b J

B2 Mg e RO AR X

Xt EAE R, 2 L 2 H AT R ER o
BRATEER (Metadata) o BA T #iR 5, 0 A sk ik
B, P MBI SRR T A —4r 4.

AR PAET SR R b0 St B A T« 3 e
TR S 4 ST S, AR A A 1 HEREH—
BEd, 0 SESEFE N NSy, ey, FRE
B—A N4 &, R R (ry, o, ) BURE
#E¥ BBy, , By MNBEER—FWEERE =
7By + ryBy + 0 + By, AR,
) MRZHPEIR BB R e),e;, - en EH—
FHRER B a = rie, + ries + o + raen, EE ST
HFRHR BB E o, ARBIER E &40 4 A,
I HUR T 5 A A SR T — P EER £, S &
A B LR E7, X 89 R 00 &2
o FHEEE AT A AR S ARE - EEEIE
KM A R AT ERAE

BHE SRAET S I 48 R G S R AR X R R
M , AR ST R AR T 34 W BRI A0k
BN, MHX N EOE R TR A R B S ATk,
DRI AR 5% N 40808 SR B LRSS L A9 N A FRHm)

BWRE IR R N N BRI
1.2 BREW#EER

RGP, B EAHA AT TR IR, |
Wl AR ER 1P ik, 3 H 45— 2EF (mCache)
BEEBR T ENER. E—RRNNSRNER
FOHMART S ABEXERNERSHTAEKR, R
M B T mCache FREPLEREN — TR PE
HABRENE, ABS PER, IR P # mCache
FEY S AER B 2 mCache PRI S MG ARS
XL T B SRR R

A R R R EE A B A B mCache
KR, B WA ERER —-TRAHEE
(Membership Message) R 5B B R—MEKRT R
(Active Node) . fi 51 7 B B9 #% 3 B < seq- num, id,
num _ partner, time_ to_ live> , F. 1, seq_ num TR EF
BRFS 5id R 8 B4R R ; num_ partner TR
SRR IR B R 5 time_ to- live RN fE B
RIEFFEE. A5 Bl Gossip M kg 3%, 5
A5 5 7E mCache HBE L E B LA 55 K 3% B 5 T
BRI B AT S R AR LE A 3 BY mCache B BL
RN T ARAEHEE, HEFHE hp 8GR, B
WK% &K hop B8, 1, H 3 hop 80 R 0 AR A

B AR B AT 3 A H B9 mCache, B AT
AT B time- to- live B, HEH XX H tme_ to-
live— (current_ time — last_ update_ time), {AF LB E
FEW time_ to_ live /DT 0, UL LT S5 B E £33
B, 0K HN mCache I BR. X FXFERLAS E3)
KB HBHE.

mCache PR FMETHAGEE, BEFEMN
mCache FEEIR T S HE AR &, AT S 2 (] 32k
BIE U5 B, R stream H Wfo 4T A X R A
num_partners i B C4EP7, HA N A MKERT S &S
A, BB A A9 num - partners B H , HEWSK
num .. partners H{ H MW B K TH S kXA R BE
Membership 7§ B, 55 B #7 (Membership i B P W T
S num_ partners EH ). T HRIERIEEHE N
REME, T S A B A mCache P EUH — 26 S35
ZETFHKEXR R
1.3 ¥ERAEHZ

HAERRWIABSZH M M, 5T Peer 118
A PR BT A, B A BE R AT 55 R BB 1K Peer 1155,
722 MABBR 6 Lk A 5 o R SR e B s e, AB7E A 3K
e BB A AT BE SRR 5 AN RE AR R e A, DU
HARE B K SRS B B e b T BB W
AR O


http://www.cqvip.com

%o

PO 00 http://www.cqvip.com]

FRLT 8% T MG 4RI P2P MIEAREIE R 4PR - 227 -

()M S AT REIR A AR T B R 23 5

(2) ¥ B 5k E B B R] AW H A AR,

i R B SR B 2 B B O R T B S
RHEAR, BTE Peer 17 A L BB — G0 E B HEiETT
— R R, Bk, Bk A A SO
HE, XERBT-TRAREE MMTEECEA
VAR, BERNEBEERNT RBRNERE
IR AR et 4 GOP #E4T V8 B , % 81> GOP, f i
BAEST N BLE R B BAEMABRE/NT N RS
IR RBR R IT S BRI K A7 S5 38 SR S 3,
HAHEHIBREER NSk SRimER ik,
HTFRIEREXEEFALBEERSR, AIMAT
i S RO AR R R R R RKE, ER AT
A BB KA IKVLA, BD 4 5% — & B 8] X 1k
P SRR SR B B B T G0, MR
B/FEATRRE, 03 S NIRRT S5 R P M
BLOHEARGHERERT T AUERE Y AMAR
L GETCIE-B

2 XRERST

— TS AR S R R A '
BB, AT REIITIEG, 5IAEXBHGELE
(playback continuity index) , & B E— BT E N B K
I (BPTERE X Deadline Z i B33 Peer 17 &) FRHRA
5RO BEE R B E, B SEENE
B2F 0 F0 1 Z 8], B0 S MMERR AR, BB AR
REMIF, TEEBT, 5 CoolStreaming!> 18 B 77 R
TS, —HEHNHRIZARERAT Goosip Hrili#
TTHITE T 35 M s ARl 2 AL R CoolStreaming # Peer 5 R
SRR BT R, ARG R EH R 2%
S HHT ARG, TRAFREWOT,ME LT/
FTHESEHI N 512kbps, BRIATEHEFE 4 500kbps,

B 3 AW T AR SMUER T, RA/AXR
P 4 SRS DA R D08 BOGE S B 9 Eh A, P X AR

L o e —

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

1]

BECESR

SRE TR

@ CoolStreaming Eg
|

G20
B3 REKAHFST AL S AL

RIKFERE, Y RRBHGESRE . ME3TUES,
KAMBHRILIE Peer R KB RE R A RREE
ROBCE 1R KRR AR R X R B T O B
Bo AT ARBX—ERE, MM =5, 2%
KRR BAHZ A K, XRE I T Peer WA S,
HAKEEORZ , AT A HR GEBE A Rtk & , ATT
AARBEFBBR R, FE5R SISy 5 &,
ZEBBUESEE AT 0.99 L k.

ERFLBRSHERETHHLERA/ARRERN S
ISP A LT Peer 7 RS BB R 2K, & X
Peer 17 5 2% 1 X 3 58 # (Buffer filled ratio) & Peer 5 55
F X PRIBRA NS E KK/, PSR
X A BRSO AR L B AR R T SIRBUE R RS F
IR, B X R/ AU S8R 5 i E &
BRI, B XIEFEERBT Peer T S LRETHKE
BAR T HER, —RIEL T, B RHARBL, ¥
2AETR Peer 7 s AIHR B B BT

Bl 4 4T AR SN EERT RA/AR
FAM 4 S B L G v K SR B L3, Hooh X 8
RFEKFHER, Y IARBPRIETER, NE 477
EH, RAMBHRIDG Peer 17 s L Fr BTRA A T 254
RYRBA—ERENRR, XM RLFR WXL
fRFEE 3 R R AN B IRITE Peer W Sl BUR R HE
BwHRIARENER,

R —

® REHALH R
0.8 @ CoolStreaming

0.8

ZMXHERE

0.4

0.2

o]

e ()
B4 REKHEHKTEPRBALREREK

3 &XRiIF
W% B AT P2P MR R G AT AT, R
WT—FMET GRS 2P REGEEE L. %
T 7 X S AR HE AT A e R AU SR HEIT IR R,
FAMBATHEREES, ERSEMEFET, T
SENEREREYE. XTREMFER SR
P EE N H AL MG RBHRIES PP ER
R TC3E, T P2P M7 MM EMATR LS
(F#% 232 W)


http://www.cqvip.com

- 232 . HEIEREER

.0 0 0 http://www.cqvip.com|

%18 3%

FHE AR E A N B, EIMFES T &P
MR, MIEE-REERE-) BEMFRR
RALE R 5, BA TRESF P OWER, BRE S
FEEXFREBN.

dISHEEEE P . BE ST IRIT Web HERID
Ferh RRLEE, TT LA ST © RAFAERITTRIE AT 4328, B
LRI BBERAEEXR . REREHLDSEN

S [ E MR AL R SRR P, SRR P IR
%E"Jh’ﬁ%o

e EREFEEBE, ERTFHSP, HTHER
FER G LB F AR (R BRI T AR BB AT
N ELE R DGR RFRSRETE ARG R R 3R 1
Z BT, A% Web T, 3R HLEEH 19— 267
dfE BT S MR R

[ RIZE WA . @il Web 2488, 20 8 W LA T
SO BORERAT R, AT A S X R B T RSB B B
AT AR O 5 7= i B U ) 3 A 3 SRR B RE )
RIBL R, SE ot o, SR W T B YT [l R 1)
DB HRGER, REAFNIZERSE

g BT EL. Web WNFIZHE I
BB ENRILEENGEEXGREE. FHREID
FRARTHFESTREEEEENER, AR
FERETTH , SE X 5 7 AU A E B A PR 751 .

h B\ TS T SPTHER BT S, 1
TR RIS 2B IR PR T S BERLRAY
AT AN TGRS, 8 1T LAVEAS SR B0 RO, B B
FREMSWHFES .

4 LEFRIF
Webﬁﬁi SHE AR WWW H R MR SR

RPET BYSHA LRTHRSE, KRB
IR AREME RMIEEX, XT Web M3k

R S G S S ST G VU S

WL 55 i AR A B BT S I R BN, A
FERERER LR E RS BT 3R
OB IR S A 6 SR B BB AL Web 3
wLRE PR AR . B2, Web SHA R
T HFH % CRM,ERP 1 SCM %X @K # 5 I
B, EHTFRSEHIFNERRRFR,

SE Uk

(1] SRER. EEMBREFIRE . B FH % (2006). (EB/
OL].2006. http; //www. analysys. com. cn.

[2] Pitkow J. In search of reliable usage data on the WWWI[C]//
In: Proc of 6th Int’1 World Wide Web Conf. Santa Clara, Cali-
fornia: [s.n. 1,1997. '

(3] Cumming G,Hits ], Isses M. A year watching the web{ C]//
In: Proc of 6th Int’]1 World Wide Web Conf. Santa Clara, Cali-
fornia: [s.n. 1,1997.

[4] Perkowitz M, Etzioni O. Adaptive web sites: Conceptual clus-
ter mining [ C]//In: Sixteenth International Joint Conference
on Artificial Intelligence. Stockholm: [s.n. ],1999.

[5] Madria S K,Bhowmick S S, Kngetal W. Research issue in web
data mining[ C]//Proc. of Data Warehousing and Know ledge
Discovery, first Intel. Conf, DaWak’ 99. Birmingham: [s. n. ],
1999:303 - 312.

[6] Zaiane O, Xin M, Han J. Discovering applying olap and data
mining technology web access patterns and trends by applying
olap and data mining technology on web logs[ C]//In proceed-
ings Advances in Digital Libraries Conference (ADL). Paris:
[5.n.],1998:19-29.

(7] REBHP,UHB. Wb TEMEFBERNENBRAS
(1. /DRI EHLR S, 2001,22(2) : 229 - 231.

[8] Zaiane O R,Han J. Resource and knowledge discovery in glob-
al information systems: A preliminary design and experiment
[C]//In: Proc of KDDM5. Montreal, Canada: [ s. n. 1, 1995
331 -336.

+ .
—~ -t —- - + ARG e St i o

(EF 27R)
B8 R R R & A, R I 33 o O 56 (5 18 I 2%
HISTESCRRM P2P A RGP EAREE Y,

BEM .

[1] Ahlswede R,Cai N,Li S Y R. Network Information Flow[]].
IEEE Trans on Information Theory, 2000, 46 (4): 1204 -
1216.

[2] Ganesh A J, Kermarrec A M, Massoulie L. Peer — to — Peer
Membership Management for Gossip — Based Protocols[ ] 1.
IEEE Transaction on Computers,2003,52(2) :139 — 149.

o e
+

[3] Gkantsidis C, Rodriguez P R. Network Coding for Large Scale
Content Distibution[ C]//In IEEE Incofom. Miami, FL: [s.
n. J,2005.

(4] Lin M J,Marzullo K. Directional Gossip: Gossip in a Wide —
Area Network[ R]. CS1999 — 0622. California: Univ. of Cali-
fornia, 1999.

{5] Zhang X,Liu J,Li B. CoolStreaming/DONet: A data — driven
overlay network for live media streaming [ C]//In: Znati T.
Proc. of the IEEE INFOCOM. Miami: IEEE Press,20035.


http://www.cqvip.com

