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Abstract: In the service-oriented environment, a single Web service can hardly satisfy the given request, so the
composition of multiple Web services is required to fulfill the goal. Without considering the inherent stochastic and
dynamic nature of Web service, the existing composition methods mostly generate static plans. As a result, Web
service composition often terminates with failure inevitably. In this paper, metrical methods of several random QoS
dimensions and QoS Management Architecture are presented, and one reliable Web service composition algorithm
is also designed based on markov decision process (MDP)—only dynamic controlling method of stochastic discrete
event system (SDES). Experimental results demonstrate the success rate of Web service composition has been
improved greatly.
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TG A BN ER N T R A A T 5 6 Web IR 45 1 QoS B IEAT B A T, 7 i At % R H i N R
H & ARG HRAEIX N R4 H R T8 Web ili%s QoS,iX Fh BB Ipi R BUR Go vt i i K, A AR o v IR b, 4
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TR Web IR 55 QoS & P& R 454 .58 3 17 3LT- MDP ¥ BENL QoS K41 1K) AT 58 Web IR 55 40 & 53258 4 15 F)
FH AT B2 58 130 W 12 5 1 A e 5 B T AR SCIEAT B g
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FEMR S A5 R P B WAREE (I B 1 P ed— AN sk S 1Bt el i 45 R — 8 Th e Jm PEAR 1) AFZh g s A
ZE 57 (1 Web 5524 T R X SR A5 EAT DX 23, FAT I By Web I 5% (K B & 45 b i 57 17— A~ Web filk 55 QoS #5244y
TOAER 8, A SCI QoS A AL T AT BRI LI i A, FL SX AL IS Wl 7 R 1K), 24 A7 B dB b ek i, AN
LR SLAE AR E IR S5 BRI T T

Request/ user |4 Invoke\
Respond +Feedback Return

Inquiring agent Web service QoS manager:
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IRetrieve Update iMonitor
v

UDDI with QoS <Mte_ Web service provider

Fig.1 Web service architecture with QoS manager
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(a) Sequential structure (b) Parallel structure

(a) MUY &5 # (b) FFATEH
Fig.2 Composite service structures
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max{Q'(ws){-Q'V(ws) i in{oit ; i
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SR 2R =00 = (fy, £,7,, Fyy) S dne b o SO, T g (S,) S B L AH bR 20, S 040 1.
T, A t-1=t k=1 J5 BN S 3.
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U (s) = a@ﬁf){ﬁ (5:@) + Pr(Sin 51,21 (S,0) + Pe(S, | S, @)U (5)} 1=k
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35 WebfRFASITIERZ MITHRZAILRE
XL n ST EEAE ep(k=1,2,...,n) 1) Web 4521 & wsc,ic ug, (So) A 5T K S AT B4 epy M55 i 4T,
HA R IR ECHEE Sl e = (), £, foy) JUZIRSS AL G wse JT A8 s 4RIk u™ (wsc) = ma(ﬁ{u;k(sl)} AL

Iy 7" (wsc) = arg max{ug , (s,)} TR 2 —.

4 TERERRHL

9 T B AFE Web e 55 QoS ‘B 4 ) g 55 416 e Uy 2 1415 ), DA e IR 55 46 5 v A 2k BRAT TR — R 51U Bl
WL 2 I R S0 AT T e S 6 6 i P P v A5 AT 45 08 AR 45, R TE 45 72 75 QoS FR AR B 2= H Rl 5 ZE 1)
FTHRE T AR 4 S 38 MR 422 F 11 25 00 A BE ML 2 B B 45 P B8 A IR0 BUARL th A2 B L7 A I SR E LRk 1S 30 PR 45
A:Pentium Dual CPU 1.6GHz,1G RAM, Windows XP,matlab6.5.

4.1 WebBR%E QoSEIREBITENHT

AT R R S5 T AT T8 Web 95 QoS A B8 X 3 ARG H B AT BEHLE: 1) Web i 55 41 & B FR 1K) 52
Ir AL 10 A4~ 20 AN BL e 2 80 AT 45 I Fe AR B BEAT 1 S50, HoP AT S5 247 30 A ik e 5%, [/ Ik,
X ZRGE P AREASIRZS S R SR IF HORHRE R DU T T 20 USRS, 4113 e sh 20 20 TR & IR -F- S (. T
5 HH PR AR 45 K P AT T Web ik 55 QoS 8 B, LA K I 5 it A v A 55 R 18 M 25 4 B ) R 1R AR A, T P 3 BT

FEIX M 55 RE AT I 4L 5 5 A AF R 55 B B AR B DIAR 5C I 3 A m LU 0 oA AH A 55 B0 v
PEREIE AR R G54 i SR FAT Web ik 55 QoS A5 B A B, WAL 75 e Lh P # $i i 17 50% LA b 451, 4 i Fe
10 M55 HARAT Web Jiig5 QoS & FLE BELR N, il 55 B AL & %<0 0.5, J 2 AL & B % 4% = 21 0.8. 11 T-5%
6 PP U R S5 AR SR R U G544 B A 24 R P o A 55 800 I ek e 55 241 45 i Bl AR AR Bt 2 Bt (HL ] 3 3R W1, A7 Web
J 5% QoS & LB AR LIS, ik 55 20 15 J D A AR AN - 22, 3 A TA Dy 1 3 A BR AR T AL AR I 55 ¥ 305K QoS i

UDDI i M 22 1) 1 22 5.
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Fig.3 Relation between QoS manager and success rate of service composition
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TR 4(a) L5 &) 5(a) i ELAL AT LA HY I SR R GE R ARSI 3 IR SR, I 55 415 A J D 3 0 W St B v
1A IE 90%. HL1E] 5(b)4 B, B t S UCEI G I, 24T 55 K02 T 30 AN, v St 489 . DR b A SE B AL 1
T IR R P v P 5 ROk 3 I 55 580, A SR PR A Rl B 8 SR A IR 28 R R SRR

5 & it

ATCEEXT Internet PREGIK ) A E AT Web i 55 I BEHLYE, 32t T Web il 55 % BEHL QoS akn i) B 7k, JLE
HEE RS HAb T A B RE S B E A 3t Sk Web ik 35 K IUSE QoS JiE T Web i 55 1R R SRR AE Web
155 QoS M REMs F i W 2 25 5B 2k 1+ MDP B¢t 1 B HL QoS /&N (11 I 5 Web Ik 55 41 15 5 ik s J T iof S 56
VLT IE A R

PRI A 3R AR I 36 28 SR M 01, S SCEA BT e AR A AAE 01 Ks Weeb JI5 55 41 4 ] A DAy L 7R 25 Rl g4
ARG T IR, IF 3T MDP il 7 BEHL QoS AN I 5E Web fik 55 41 & 5H%;2) K Web 95 #% QoS &
PRAEAERBENLAR R IF4T I T QoS B B IRARIN LR TTi%:3) § T Web MRS A RL B, Web 55
QoS {H ALY A& M B A& BB, 4) 55 AR TR A RN AL & J5 AR L, W 55 415 1 2 38 LASC 21 6 il 55 B vl S PR
W) i vk — 2 T R T ) U B R ASOR L AN R £ ORI AT R IR 55 AL T B IR LEROR.
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