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Publish-subscribe system built with hypercube-based topology
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Abstract: Starting from the topology of network, this paper proposed a kind of publish-subscribe system based on
hypercube with its related routing algorithm. The hypercube-based topology shares the merits of general structured peer-to-peer
network, which can be applied dynamically in large scale. Moreover, due to its own characteristics, the needs of propagating

a large number of events can be met. The result of simulation indicates that the system load can be well balanced and

bandwidth can be saved, when hypercube-based network is introduced.

Key words: publish-subscribe system; routing algorithm; network topology; event brokering network

0 3%

AT % % %5 ( Publish/Subscribe System,P/S 2 %) &—
M E AR ARERFERE. EP/S RED,FRHAN
FUFMHHE2ME B R R A F AR, T 1 = AU
TTRBGRE P, TR RS 13 , BBk K
MEBHIT R E . P/S RGEAE B A 7 K R 938 78wt
[B) 23 [ AR I 3 AT E RS R T REAR A s I AR
B BENSHIAAHERANTE.

P/S ZGEH, 50716 T REMEAHE, JFTE Overlay 24
BREA —EFFER R %, B R nih e, B FEBXNRME)
SRR EN:, TE R BT A7 sl ok FREfE
MR, xR, FECEREFT L BSET P/S REM
RETH., MRIMNSHVE N F B R BER, 3T P/S REEH)
FAFILECAN B VR R T e AR . BPRRY, BN
AT AR R S A BRI R

ASCMERFF P/S REMTEINE, FIA T B KLY,
FEF XML, T P/S R %A 3% i HLH LA K B X
TR ABALIT RS . PR R RERW S IT RS T
ABEBEREMREAE, WEH .

1 P/S RARKHEA M
P/S RGBT N AR TR IR

1% B 89 :2008 — 02 - 28 ; &[] H #§ :2008 - 04 - 10,

BB Bk, HIMNSMESLT FAREZ RN ERN L
1, EERREE LEWE P/S REN R, FHEEEXT
HF BRI R ALE X T RGBT SR R4,
B TITBE AR SR IR 3 S (R B s I L RE R S RA
RGBT ; 3% B L M S S B8 M Bk A 5 — 1
N EAEERBITRE A ESWIMNGME MR, '
B Xt BARIFEHME AT AL . R E AT IR Z E iR B
W5 BBFR AR, RAERFMERL S P/S S-UHE; T
TTBRIE W P/S SRR HIT R R, AR M REH I E
ANFAFRGER; P/S TR GRUEHRE 2 AR B 2 4R S ik 7T
MR P A X Z BB RIT R E . B 1 TR N — DA
P/S RGEEH

HEIRIERS N
),
FFRE TR

Bl P/SRHEEH

BRI MR EEPIT P/S RGTES W Lo NE SR
R P2P BER

EEWE : B AR R I H (60475019) ,

EBEE T ZERAR984 - ) T WL R Brge A, TR0 SRR TR A B/ (1964 ) 5 TN, BIZ
B, EERFE T A B IEAE MM EANF(1965 - ) B TTHRE AL B T, R AN T e R AGE R

Y



2106

it FAL R

528 %

SRR WNES B, BRGNS, BHERH
ZIME T RS AR, F R R F P wm AR
B2 8] B3R A5 R FH IR — R . RIS TR & i
BRI AMIT, HERAXDREHN TR . RS
e, RS E MR A BRRE, A5 A RS, R
£ P/S 1A % Bo i i SIENAS! | Gryphon'®! 1 JEDIV 25 5%
AT Bmba .

A, AR R ALTE P2P M52 EMEE P/S R4, X 2K
G540 AT LAy o4l P2P L5 FIR A B P2P IR, SRA
4fi P2P W45 H P/S RGE & Te P2P W4 b iy &N SR FHE
KEEARIRFIZ 0, U0 Seribe™ 45, MRS P2P M4
W) P/S RGuETE P2P M EAN T R UENSEHRIE, &
MEBEEETNE P, &P AT 2P R F, W

Hermes!®? °

BT, Xt P2P M4 B 3 A SE =R &5 M1k P2P M 4%,
B— R B T 411 2o 7 3% ( Distributed Hash Table, DHT)
¥R, 2/ DHT R B —E M ERAh, F7 8
HREFEZMEE—EXR, B TAE - EHNRERE T
WoHMBTENER, A ERELE—ENER  HREREA
Chord ,CAN \Tapestry ,Pastry 4, H T 25 1 2@ 3 % 57 & 7
& A R EUS E SR E T, M T DHT WHE
R R, TR TR L, X 8 T iR ge
FEEEFY , TEW R P/S RRITRAREERESR,

2 HETHIFTHKEP/S 24

2.1 BEFRBIFEEHE P2P M

SCHR[2 4R T8 S T r RS2 B, B AR
I EANE RN P2P P 45——HyperCuP (HyperCube P2P) . X
NE RIS BA R R, B, & m BA AR R
BT, MRERDT 0(n), RE BN, BIKITTA MR
545

SER WS T EHIEAR N = b= AN A JF RGN
RA (0 =1) x (Ly, +1) MBEWERHP L, + 1 RHILTT
AR B, ST R B W RT T, B A TR
P, BN LT R R RERE R — MR B R IR,
AR R o SLTT IR b PLE P25 I ELAR AT A
BRI BUBE AR 2, SCIR (3] v T S SRR b > 2
L o MU , FI4E 4 A A IR B bt A AR IR IF T
B IS RA RS Rk, A E BB A MY A, B
2 B 3 KSR T RS

FELSHA P AR X R VT A S R U LY
RXWRHTH I MBETREY = iN(X) JER2 H, ¥ m
ST RAR2 SRR R A LR TTIEY, BRI 4
REASK2SPET R — P TRRTE T RILAY =
N(X) = {xg, - H(X)  Hop N X BT RS, R
A X B Y P& & & RS 01 = 10,1} (7) M7 =

10,11 (1) JMZh AR S0 5 M 0 T4, T RSB SE 45
RERIEA Lo
2.2 ETRBIFEEH P2P W& B

HF M REsH P2P MG RIE T BT R Ra®
AE Z— AR BRI S, BT faHE S N -1
A FEEBBERSE — T R B AT log, N B BUE T
BERWT

BV RERE— 7%, ECRE ST RE e A RS
B, BIERIER MR MEE R AR R
BERHIAPE S AT ARG WE 3 fiR,0 53 A RE) #%.
HRHB SRR ERER 42,1, T4 N EHS N
“O7HW RKEIH B . 4T, E RS 07 KB SRR IEH
B 5.60 FIME, A 2 AT 4S8 17 B i
TR 9k, B4 5 17 RETRRBHEE, BT 3,
PAT A LA RS o8 27 iy S CEIH R, T B BA T
WS 2CERNTLAUTHA LI ASEREE, Edx—
WRHER, XK B SRR IR P& LSBT
WS MWW 0 TG BB RIS A R2 T LUl g s —#R
A AR BT AR ok . FEBCEEA B AT A AR AT
SR (BN BT, LD =48 S T ARSI B
1.714,

B3 550 A R IR AT E ST B KR
N HERB N AR K T AE AL (1) #1718
1 logi¥ (b — 1)Le-it - o

L=3= Z; (Tog,N — i) 1 ,1:!(”’) (D
HEFIERTF 0.5 - log, N ZBRBEIET BN a8 REkE
—KJIRHE, W HBZKE N 0(log,N) , R A BB BRI
T HEE,

2.3 EBTEIFELEHNP/S ZENESGREAEZ

T P/S RGA SRR, D FHR DT MU 4, LI
EEERBENE. FERNTI AR BT MR E
HFBERMEEIR HFRS. B4 28T 1N ETZHY
SEEGRN RS A TR ARG ER, B M AT S
FE 2 [BI4E BEB T RS M A AR, SR W B B o S B AHE
R AN. BRWEREM AR ETERE, AT HERH
WREEHED, TUERER R MENT RS ASEAEEY
TR MER T, BAEEENT,

) ARHE SRR E Fm i RE RGBT REFER
A REEAREITRERNOEM . MRERA LA, A
WELBE—KITEERA . BEEREESTEESE
LA SBACTHR T A ISR AE DT L DK (5 BB E A 1T R O, 318
o) R, AR R, R A — R IT TR # .

2)AREEAT B E A AR T S A SR B B R SR AT
RERP, FERERERSZINERNITR, RA WK<
5 BB TR A5 B30 1] B A0 [l 41T IR 07 s 328, AR BT 50k
T TR I s g 5 LRI M K I SR BT St T 4%

loggN-i




M

% 8 H F

AF A TRIFRBIEMGEFITHZ L

2107

3)HERE 2) Mk, BRI 5E .

4)ITRITIEE) T MR B RS IR IR T B, kA Uy,
frIageiiiE.

BT T RERRIL T B TR RS RZNE L —
PHIR) 1R RGTHE Xl BE S T ) 1% 1 BT P 4% P O IRE
HIBEZ , &1 B BRI 55 BUAMEAN Y R AR RE Y ) IR IR,
AR AR SAE P mE B A HE R IR, ITRAETT
5 SRl AR AE S AT IRGE T R . HA R AIIT B
I AR RS MR M 2 BUH AR R ITRE R o

%P mw () e

B4 ETSHTEEN RS MRAA T A RGERA

TR |
P

S

ary C

1T

P o Q 5 U Fffem

2.4 EEHES

HABEEAREITRR, R HARE B RIHFIT
BT A R MEANFRA DGR, I B R4 R A 5
TR BB, AXMELT AR B SENARTSE
MR, TS EENY S E AR, RN S IR, ST A
E ¥R 25 TR I7 B R 3T B 7 oRors B AT B A i
IoF, T A2 5 AP 190 4 B4 BT 90 1 259 s B R T B 3R
2,

H T R E AR IT, R 15 A B 45 ) S A 4
BT, BAECH [3 ] T ELWNIEARFHHPRES Ttk
TAE (EREFRLTGE RIS T R & WA 5 BA R
KR PRI 1) H— MU R B AR, 454
M R ATE— TR HEAT U, 4R 2% o e R 2OE A N =
FrE, RIEZACX A OB MHE W mOR R BEHIMA KT Mo
)M TFERE T B AR M AR - EF
TR, SRR A SREAM S WK R
F AR RS BOR FARE M H)P A  , T X 6 7 5
BRI T D T E 8D HREMR—-DETFER,
WE T — R R AR RN , OB T LU XA et AT AL # —
B R BB L BN RRZ N o AT AT RE— 1
g ATEHES .

B S RBEWAR BEEES T WERE, L ST R E Ak

2.5 RGHENT

15 E a7 fE— £ Pentiumd 2.4 GHz  §7F 1 GB F4L,3847
7E Linux #AER G J-SIM fFE V-5,

X PR = G S T R, SR B SR A U
B R R TR B, BN R R RRER —
T DL, X ATEE 10° B% AT 107, BMUHE
T ECE T R )RR T BRI 6 TR,

1.E+06 1
* ¥ % * % % e ——X
LE+05 T
BWIEd f A 4 s | LR
e E+0:
= —a— 1.E+03
4 —a—8__ g & .5 gz g
§ LE+03 T —— 1.E+04
iﬂé LEs02 L — o, [ P 1E+05
SN {
LE+01 +
1.E+00 t t t t t t t
A0 W2 WA Tide

B 6 2 MBI SRR A T I S
BREMUET R ZENHE BIREGRRELN, &1

TRZEHZE 2RI FAE 6 o7 LIE b, AT 7
BRERGAEH RTS8 HN ST RZ LT E
WM. YA LB, AT LAE 1 R R R H B MRS A
RABWHEILIL KRB

1.E+06 -
LE+05 T s%-——se—>% % ¥ £
1E+04 1 d—a—d—a——a—h——a—A [T Fy(2
—a— 1.E+03
¥ l———a s —"—a
R 1.E+03 LE+04
% B2 T e AN e —»—1E+05
F 1E+01 |
1.E+00 + + + + + + +
VR0 Wm2  WE4 Tsls

BT AAREN R R EE NS5
B ARANTY X 2 T R SR N BT B EAT R B, % i
MATEESITRITHEE. XEHEWEENTE R —
(T E P REHLE R BFE M 10° BR EF10°, ZEXFPHFS
T AN R SREET RE R PRI T R A 65, B



2108

it FAL R

528 %

RBTWCEI I R HTH BN 7 PR

[V, ELAR A MY U AR B [ R R BORRE LAY, 35
ZIEAEZE T RIEL BRI AF T A MU S BT
ARZHEA M. W LB, 7T LR I 5 Z IR
W A MRS LT LT S R R RH R
MEESWREERBIRERLIL KRR, AIINKERER
KE, BOFHFFEMS R BB 308 1.709, 3% 2
A(D) o GEIR, BT ARGEHRTIA L TET B0 5 1%
i RS AR I I Y R Z B AR B R TT o

3 4%

P/SAGE T HBRA, EMEHRERRITHRE .
HFERETEFRRMSCEFHTHRE IR BENEICE,
EEAHEE. B HENEANUT BBV RN E
B, DR A LENEER R XEF ATk
50, SR —FPE RO TR OLRI A R UL, MR S5 3%
BTHAR P/S RG. B0 LRI T IRG M P/S &
B, 10K VBEH SRR RIS, il B FEP/S R
GeA il RS BUETT R A4 RS I T
48 B 5 IO 3G I B 8 . R, P s
BN RENOA BEH — SR I8, TIAE R T&
REERTR,

SEX:
[1] EUGSTER P T, FELBER P A, GUERRAOUI R, ¢t al. The many

faces of publish/subscribe [J]. ACM Computing Surveys, 2003,

35(2):114 —-131.

(2] TR, 599, M, 5. | XM A st B R AT R 4
BORAR . B34, 2006, 17(1) : 134 - 147.

[3] SCHLOSSER M, SINTEK M, DECKER S, et al. Shaping up peer-
to-peer networks[ EB/OL]. [2007 — 08 —23]. hitp: //infolab. stan-
ford. edu/ ~ schloss/docs/HyperCuP-DISC2002. pdf.

[4] RATNASAMY S, SHENKER S, STOICA I. Routing algorithms for
DHTs: Some open questions[ EB/OL]. [ 2007 — 08 —26]. http: //
www. cs. rice. edu/Conferences/IPTPS02/174. pdf.

[5] CARZANIGA A A, ROSENBLUM D, WOLF A. Design and evalu-
ation of a wide-area event notification service[ J] . ACM Transactions
on Computer Systems, 2001, 19(3) : 332 —383.

[6] STROM R, BANAVAR G, CHANDRA T, et al. Gryphon: An infor-
mation flow based approach to message brokering[ C]// International
Symposium on Software Reliability Engineering’98. Washigton D C,
USA: IEEE Computer Society, 1998: 89 —94.

[7] CUGOLA G, NITTO E D, FUGGETTA A. The JEDI event-based
infrastructure and its application to the development of the OPSS
WEFMS[ J]. IEEE Transaction on Software Engineering, 2001, 27
(9):827 - 850.

[8] ROWSTRON A, KERMARREC A M, CASTRO M, et al. SCRIBE:
The design of a large-scale event notification infrastructure[ C]//
Proceeding of the 3rd International Workshop on Networked Group
Communication. London: Springer-Verlag, 2001:30 —43.

[9] PIETZUCH P R. Hermes: A scalable event-based middleware [ D] .
UK: University of Cambridge, 2004.

(3% 2096 ®)
FR L, SR HMM R 3 2 28056 1Y L (E 350 53 00 8t
Frit—#0, B3 T B BN R, PR B RR T
T92.8%,

%2 ISVM.ISVM + HMM F1fr#4E SVM tb#

s kA e (MART) /%
GESES i ISVM ISVM + HMM FrifE SVM
Wk 44 90.0 93.1 88.0

ks 3 100.0 100.0 100.0
R 28 89.3 92.8 86.0
EBRELE 8 87.5 100.0 75.0
WS 300 91.3 91.6 91.0

B EERBEH A = TP/m*; RERBEHR Ay = TN/n™;
BREMmERA, = (TP + TN)/kym* = TP + FN,n~ = TN + FP,

E=m"+n",
5 #iE

BB SRR R I, 8 1 5 2 1) X M AL R BOR
926, T B R BT ARAL RO T4 TR 4L, TR
¥ Hessian FEFEXI A SEREESE— BRI [0, 0) o X—5
WHEELERAR " RAITUCH BRI KR 5 #1783
IR RRSXESHUEE E , 2ofE F TR AR5
BB 3 T2 RPN, ISVM Bkt E 48 )5 R
AAIE B KU ] , 457 Be T /K 7T SR B B MR AT HE AT 50 — IR
P, A PBIBCR s i AR i R R

SE Wk

[1] SONNENBURG S, ZIEN A, RATSCH G. ARTS: Accurate recogni-
tion of transcription starts in human[ J]. Bioinformatics, 2006, 22
(14):472 -480.

[2] POLAT K, GUNES S, ARSLAN A. A cascade learning system for
classification of diabetes disease: Generalized discriminant analysis
and least square Support Vector Machine[ J]. Expert Systems with
Applications: An International Journal, 2008,34(1): 482 —487.

[3] YUT, DEBENHAM J, JAN T, et al. Combine vector quantization and
support vector machine for imbalanced datasets[ C]// Artificial Intelli-
gence in Theory and Practice. Boston: Springer, 2006, 217: 81 —88.

[4] ERTEKIN S, HUANG J, BOTTOU L, ef al. Leaming on the bor-
der: active learning in imbalanced data classification[ C] // Proceed-
ings of The ACM 16th Conference on Information and Knowledge
Management. New York: ACM press, 2007: 127 - 136.

[5] BAUM LE, SELL G R. Growth functions for transformations on man-
ifolds[ J] . Pacific Journal of Mathematics, 1968,27(2):211 -227.

[6] BAKER J K. The dragon system - an overview [ J]. IEEE Acoustic
Speech Signal Processing, 1975,23(1) : 24 —29.

[7] SHA F, SAUL L K. Large margin Gaussian mixture modeling for
phonetic classification and recognition[ C]// Proceedings of ICASSP
2006. Toulouse: IEEE Signal Processing Society, 2006: 265 —268.

[8] SHAF,SAULL K. Comparison of large margin training to other dis-
criminative methods for phonetic recognition by hidden Markov mod-
els[ C]// Proceedings of ICASSP, 2007. Hawaii: IEEE Signal Pro-
cessing Society, 2007,4:313 -316.



