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[ Abstract] This paper proposes a construction algorithm of Application Layer Multicast(ALM) tree based on live-time expectation. The algorithm
gets insert node from calculating path-live-time expectation. According to the heavy tails conclusion of online nodes, reserve the live-time
information of interrupted nodes in recovering these interrupted nodes do great help to the stability of ALM tree. Aiming at fault recovery, it

proposes improved MPOT algorithm with one order prediction. Simulation result shows that the proposed algorithm has better performance

compared to the other algorithms.

[ Key words] Application Layer Multicast(ALM); multicast tree; heavy tails; live time expectation; one order prediction

DOI: 10.3969/j.issn.1000-3428.2011.19.027

1 Bid

YRR Internet H g X £ R EIRAGH T . 1P AR
FEJEA Internet MFFHIAER LT R, ABEFEEN
B AR R III . (0 1P ALERAE ARSI B AR B b A7 78 1 ) 75 )
27 1P g R R

M ZABEAFEARTFER BB ZRE EREER
A W 4% 1 7 25 40 SRR AIE T R B ) I R e T A 32 B
AR5 50T B BB AL, FE R EGE R T
WAL EESE T . B, /b 35 R R R I
S, N B AL AN e i A 3 R

G Ao 2L 498 A e s e ) S 5 3 L v G g
il Wi SR A LB, BB EA T R R LD &
B ARG A S o SCHR[213% T 45 0 55 W SR 3 A
JEAERL E IN  AELAAR SHe  0 H AR e R R AT R
SO 5 SCRRI31FET A5 5 e L b i) 0 B0 B BT A A
Lt KT R ER IS (heavy tails), BV L LR I R R ALY
A7 25 B AR 2 I PRI B 5 B 5 R A v OB AT A,
T 0o A L R AR e R A A S5/ o T A R A O T RAR UM
P, AT 2% W e 7 kB SCHR[6142 th — bS5 45
P AE A A5 A0 B 2 LI L, AR T R R AR T e B
AN EALE .

AR AT AR A RIS, R AT
e S B 10 151 2 I e e ek B P 2 LR AR B S (R KRR
I TP B B 400 ) o T 3 T A T A A MR B AR Y L b 1) R
BORRBAEA T S EALE .
2 BARAELEHEAE

WFATER T(V.E), N vi(v € V(D) BIEARER T(V,E)

5 R Root MR AT A vi(vi € VID)WIRERE P().
vi(v; € V(D) BT FEMR AR P(v) IAE LB I E(P(v)), BRAHS
R vi(v; € V()RR R AR O A 26 o [ 1 2
2.1 MPOT &
AT, &L 1 PR
1 FERAAREEL

i ARiE € L

int(N) PRIAT 60 e O T 52 20 B0 Y5 R E
prob(N) TELI IR ¢ 045 N I o AR
desc(N) WK RN B R B R BE

HIBW R —ALHWE 1R, BT 4 RFTNEC
PR EE L, FHIA R 4 P B R B H xS C
s Wi. 4 innd)=1; BTV B CIRATHA, Hib
int(B)=int(C)=0.

Leve

Leve 1

B ALl

HEWH - I BT RS E By 5T H (20070699011)
BRI B0HA987—), F, WL, EP5R: M5
B2 W, % WA 8, Bt WM,
k263

RS EH#: 2011-03-21

E-mail: alonewolft@gmail.com



86 o

L #&

2011410 5 H

WRAE L3853 4, BEBRAE T(V,E) 09350 8 b i IR BT R R A

E(in(7)) = Hé prob(N)xdesc(N)

HUST R i & LT DL, P IR B S5 45 R
EEWMHAHAER, BETRBFIITREEER,

XFFAREN TVE) AT 5L v, BIREER vivis - vo=P,, ¥
—ASHN R Vnew FENFEAR v vo L HIRE— A AT R v
AW B ATERICA Toew, B E>nt(T,,)) BT B /ME I 1
N ERREE P, B EB/ANY AN K.

WE 1 FiR, WA Ay By C ERRATENN R, MR
P(O) LA EMY R As C, Hopr 4 BIRENT C HIRE.
HI_EAMHT AT I, 45 50 C A8 77 AR d /0 300 B b T I 05 2 4 O\ 45
Ko BEFBATREAFREBET R A B.

L5 A0 V0 R A I TR G, D) B A b4 A i o BT AR
BUBU/N o BB RO B EAEL I KR L, B R
Wb T MR AL 28N o BITA, 3% AE P A AR IR A28 B B /N IR
FE] A0 RS A v i U R A8 5 B AE 4 I [R) B K B P 2 40
WRAER BB RALE

FHEWHAT BRI T :

(DXTRBER TOVE)HEUR B Sl [, FRAFIR B e /N g )
BNV ARG Set(E)o

QN FHim N€Se(E), MRIFEHAMERE 5T F R
537 BB F () VSR B AR RS 45 A R B F (0

ORI PR 23 A R L F(OTH 224y, VHEEAEL N
AR R AR UL N R R R S Sk DN AR

B b AT, X ALRA HEAT IR AR SR T, RS R AN
FAR, R RN S RE A KON, I BV AR
BRI, Wb SRS, KRR ERE TSk, 5
RELEMIL, SCRRISIHSE IR B AR 81T RS
FLB ST P R, YA S O O v R RO A R A
RAE G N  REORR S R AR E T AN R, Rk, %
VM b R 2R AR AR Y AL R A EL A B G e ek
2.2 HBRWRKE

A5 W A G e T R K T B T N T R B
R, EFHBRE, FRPENTEESEHFMANLRER
WRATER S, XERBHRABRIKZFE. HFHRET
B H T AR WP R DR A — € AL W A, i B4 4T,
TR B8 W R 15 R AR I G BT W R, W
FTR Y BRI ALRE M TS, H R AL AR E . FIB
AESLBR R R, L 2 ALRE AR eb B P Y T B ER H ALEA
FHABN B RGINE LB, HiL, BRTFR RIS
o B P o LA AR BB SR BRI L o K SCHE H 19 MPOT %3 ]
TR TR IIRE , I HASCE X Wi R S B2
T — MR MPOT 5.

Wi 27 A W AT A4y 2 AT ST

(DX F R R BN R, N R ITWE

QHEZER W R T W EH RIS MEIT WA -

XNFHRSFRERETE, HFERPRE TN RER
I )5 S, R 4 RO W s ok 05 i AT v 5.
W R TR RN W T 0, A SRR A e — B B
) MPOT %3, 8 T F MR SN UG AR IR 7L &
ISR, 3R T TR B P A AR A P A R e
3 BRREYERLSH

ARSI P 3 de KA 2 I ) 39 B B S T AR o B AR
MM MR, TP, W EE S DE R

TEHAT RO, Bk 7 A R e o

SRR A — B B MPOT S350 Wi 87 ik A7 1k
£, 35 DU AR AR R AT

(Dde /R B 535 (MinDepth 519%), Bl #8885 e/ g ]
BN RAE R RN ALE

()RS % (Random $3%), B B ALt £¢ 2L 15 1 v vl 25 40
RN EANLE -

(3)UBA 5%, BPHSCRRISIHSIEHAEN AL E -

AET W AR RO AT 4 R R, ASCRAK S
165 SCHRISTH T % 2 BUE AR — B AR AR P B 2 5UE
Wk 2 fime

X2 BREEHNSH
BN RAAR M BAEAME  WARR
100 000 0 WA HEEAG  REA
0o (ud40m16) @=2)

AL T i KIOHE I 1 B 2 A 1 DL ] 2 B o BT (R
oS 9 Rk Bt 2 8 3 B, 45253900 80 Ik
BB TT B FI 4 R

35C

30C

250

S
=1
S

15C |

Al A ok

100 |

5C F

1 1 1 1
C Z 4 € 8 10

Il 107 ¢

B2 sl ek R R e m 15 5 50 B Bl A 4

zs

YR K B10°

—a KX
—»— Random#4y:
—¥— MinDepth .3}
—+— UBA%#

C 1 1 1 1
C Z 4 € & 1C

I 10" s
B3 RIFSWRT RS R i kBt &

H1 R v W R B R T, AU 4 R e Al S
ol RO B/, I LT DU HBE IR IS, B Bt
REGMERR, A SR il Lo 3N T HAL S, B,
A DA AR A IR ) Y, R AR T BB . R,
SIS AR, PR W R REAE DL R i R AR o b B0t 4
HARMER, RTRE, FEE. hLRERTUER,
56 FAR SCREEA 30 W AL R AR B B e P R ek

R UBA 53k 5 MPOT 553k R it v i IRBUE AL % b




B37E F1M

M, R, TR, % —AERUE RN R A R L 87

M ampE 4 fim. LA N, EREZERT W, SRAHF
ARE WK, BT HEARIM AT RE, 298
LB PERE TR - BRI LE UBA %3, MPOT 553k aE T REJ:
AWLE, 1XFE TR MPOT Sk A4 5 B 20 55 9 7 A0 e L

AR F5M.
2.5
20
=
% 1.5F
%
& 10f
=k
K | —— UBARECR R AR5 5)
03 —— UBARLH:ARAMKS)
—— SRR RED)
—o— KSR
00 1 1 1
0 2 4 6 8 10
/10 s
B4 EBRFREE MR RERERT i
4 HFRiE

AR T — PR T AL B 3k, SR
7 R ST ) R ) AR AN o I A ST AR R
AT ST B B0 05 AR AR, A B A B T4 )R AR e 1)
WHEY, AMUBE T RAE AR AER, HEET

XA b R TR, BARD RS B

AR E M, X AT A PR B R AR 2 IR B
IS PR H 1 TR B B A A, T A T e AL A, O
ARBHAEV G, TR ST — 2 A, S 5
B, B IBI AL A A T BN HE 4002 T — 2P 05 AR

e £ PN

[0 = 2% WU, REF. NHBAMIFRESED]. Wi,
2004, 32(12): 22-25.

[2] Guo Meng, Ammar M. Scalable Live Video Streaming to Coop-
erative Clients Using Time Shifting and Video Patching[C]//Proc.
of IEEE INFOCOM’04. New York, USA: IEEE Society Press,
2004: 1501-1511.

[3] Sripanidkulchai K, Ganjam A, Maggs B, et al. The Feasibility of
Supporting Large-scale Live Streaming Applications with
Dynamic Application End-points[C]//Proc. of ACM SIGCOMM’04.
New York, USA: ACM Press, 2004: 107-120.

[4] Eveline V, Virgilio A, Wagner M, et al. A Hierarchical Characteri-
zation of a Live Streaming Media Workload[C]//Proc. of ACM
SIGCOMM Workshop on Internet Measurement. New York, USA:
ACM Press, 2002: 117-130.

[51 Zae, B B, B TP RRE E s
AR THEAIR S R, 2006, 43(9): 1557-1563.

(61 & MW, skRJi, UM, % BT Rk e b Sy B4
WAL H L TAR, 2009, 35(8): 13-16.

dikE BWE

(F#E5E 84 W)

2 SRR Forest Cover Type IR M LI L5 5. He,
[ T A2 800 ANt ] Ba{s EHPStream B 5% 25K Ji kb HPStream
B HRAN, FEH AR AR R R INEEH L HPStream 3%
150, BE AR FEAE 80%L |, 7245 3 200 A~ H (] BRLALIB 2] 1 91%.

100 . EHPStream . HPStream

80

=y
S

B KR /(%)
S

20

400 800 1,600 3200
BRI ]

B3 &% Forest Cover Type $(4R 48 BISR IS B Hu gk

FERERR b, MF EHPStream B33 T 4 2K 518 1
ROALEE, [H G REAE P MEAR, (HR: AR5 0 2 Bl Wi Xt B
BUR, I 5 & ONAR R I Bm S 4 T4y B0 9 AT DAAR B 5E

6 ZiNiE

A SCHR H — P TE B R AR IR R R R E
vk EHPStream, @it SC8HER, 1 EHPStream B VLN T
X 2 30 R ek g A B DA T e AL 3, BRI R AERORARE BIR S
TREME, EREMNAMRIRER 10%0L LIk, 7

AR R AR R BRI R . L, ARSI
TEAL R A JE itk 8RR, FLR Al AR SCH) EHPStream %
o W, LR RRRREERKRE, ERENIIR
PR AR, WX BIRERN SR, XRE B
TRAMBFEMSEL. FHik, SHSEBHBNET 2
IR AR

2E

[1] Agarwal C C, Han Jiawei, Wang Jianyong, et al. A Framework for
Clustering Evolving Data Streams[C]//Proceedings of the 29th
International Conference on Very Large Data Bases. Berlin,
Germany: [s. n.], 2003: 81-92.

[2] Agarwal C C, Han Jiawei, Yu P S. A Framework for Projected
Clustering of High Dimensional Data Streams[C]//Proceedings of
the 30th International Conference on Very Large Data Bases.
Toronto, Canada: [s. n.], 2004: 852-863.

(31 WSCHR, W ET WG 0K XML BARREETT LD
PHEHLTHR, 2010, 36(13): 87-89, 92.

4] #EF A A — RSB RR RN 5
%, 2007, 30(8): 1364-1371.

[S] Huang Zhexue. Extensions to the K-means Algorithm for
Clustering Large Data Sets with Categorical Values[J]. Data
Mining and Knowledge Discovery, 1998, 2(3): 283-304.

4 sk W






B3 H19M M, WL, T B, A PR I R L A A S




