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Abstract: An event-driven dynamic service composition strategy is presented for networked new media service systems
to improve the resource utilization while simultaneously ensuring the quality of service(QoS) for multi-class services. An
analytical model of semi-Markov switching state-space control processes is introduced to formulate the dynamic service
composition problem. By utilizing the dynamic hierarchy of this model and the features of event-driven policy, an online
optimization algorithm that combines stochastic approximation with the policy iteration is proposed. This algorithm is in-
dependent of any prior knowledge of system parameters and is with less computational cost. Simulation results demonstrate
the effectiveness of the proposed algorithm.
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Hle; (i € I), M 254 B 1 QoS B AR (E it ) ZE i it
W55 K 7 min € NPZR AR 73 9350 5Pk 5243 i)
JFifte, e)(l € L), Lhe (r=1,2, -, ng) Khnidix
B BN FE, FHEGE = {e,,r=1,2,--- ,ng}.

AT B AT IR 5 A RO E, RIS R 2%
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sk'es
Z A k+er(w£kk - Z ﬁdkk”(e'f ekh’)
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Sk/ESSk l
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Ou Tu—1 41
T oy ~v
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K@K (6), Iz HIA(T), 1321
Ty —1
S Y (0 —af) - S o

skesS 3k/€§5k U V=0,
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o
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WA (4), F

M 1 m=1
m ~v+1 __
Werw = o EM + 7m § weW =

m > M.

M m— M 1 m=!
Ewé\fk/ + ék’ + —_ Z Cva (10)

K¢, = @”,j} — Wk S EE?CU(U =M, M+1,
)R AN EZE T A, EI]E Z ¢, — 0, m — oo,
v=M
A0 AL, Zim — oo, LTI W, — why.
i eI
lim £™
.
5 fiE 45 % (Simulation results)

T B A 7 BB R VR LTV S
WEHAN R ¥ SON HISANY ALK, 4% g 5 3%
(j =1,2,3), 25k ELJE’JJK%H&R(Z =1,2). %
Jk%E’JEE’L“%%&ETIlﬂ/ﬁ/@iﬁ@j}—ﬂ’}&ui& > A,
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Fig. 1 Trajectories of average rewards when Algorithm 1

TR

performed under different access arrival rates

2.8
26
241
221
20
1.8
1.6
1.4
1.2F 1
1.0 1

0-8 L L 1 1
1.0 1.5 2.0 2.5 3.0 3.5

k%
K2 N HRCR LR

Fig. 2 Comparison of effects on system reward under

TR

various access arrival rates

6 45i&(Conclusion)

AR SO IO 2% I IR b W 48 BT AR iR 25 R ¢
(IR s, AR AL I BERL D) 4 2R e i Y, 32 1
— P K B (FIDSCHE S £ £k SR B AL AL B3,
1S AL 5 2RV 55 QoS TR AIE 1 7] I, A7 2402 iy R 48 %
PRIOA R AZSEA R B R G S 5 S,
FAT AP QG AR, SR A F O3 1) SR A 2 22
il T A 28 A 28 G KR A 7 1) 3 S 4R R ) i, $i
i 1AV SN, AR TR AE L S



ERE

VLRSS SR INEN K2 A 0 55 20 5 SR AE 2k FE ML 1055

sy RIVRIOE ST ST Bt i 2= A A RS R e
(K1QoSHE kR Ay 2 SR (FIDSCIa) 3, i AN [ 2 B 45
(1) °F- 3] BH 5 5 L3R /N AH N (1 25 72 (8. A4 H b
FE & T R MQoSTR bR L1 T, i 15 R 4t i 2
e K. BG5S I8 1 BEATL 2R S s, 75 R 3
TR BRI ST, B R VA R, W LR
FH SRS AR ST B — AU A AR

£ % C#k(References):

[1] SYCARA K, PAOLUCCI M, ANKOLEKAR A, et al. Automated
discovery, interaction and composition of semantic web services[J].
Journal of Web Semantics, 2003, 1(1): 27 — 46.

[2] SIRIN E, HENDLER J, PARSIA B. Semi-automatic composition of
web services using semantic descriptions[C] //Proceedings of the 1st
Workshop on Web Services: Modeling, Architecture and Infrastruc-
ture. Angers: ICEIS Press, 2003: 17 — 24.

[3] SYCARA K, PAOLUCCI M, SOUDRY J, et al. Dynamic discovery
and coordination of agent-based semantic web services[J]. IEEE In-
ternet Computing, 2004, 8(3): 66 — 73.

[4] SIRIN E, PARSIA B, WU D, et al. HTN planning for web service
composition using SHOP2[J]. Journal of Web Semantics, 2004, 1(4):
377 - 396.

[5] MCILRAITH S, SON T C. Adapting golog for composition of se-
mantic web services[C] //Proceedings of the 8th International Con-
ference on Principles of Knowledge Representation and Reasoning.
Menlo Park: AAAI Press, 2002: 482 — 493.

[6] XUFE, Xz FH, oKL, 5. — PR 55 28 45 QoS 42 JR e I IR 55 5
AEPEFET]. AT, 2007, 18(3): 646 — 656.

(LIU Shulei, LIU Yunxiang, ZHANG Fan, et al. A dynamic web ser-
vices selection algorithm with QoS global optimal in web services
composition[J]. Journal of Software, 2007, 18(3): 646 — 656.)

[71 DOSHI P, GOODWIN R, AKKIRAJU R, et al. Dynamic workflow
composition using Markov decision processes[J]. International Jour-
nal of Web Services Research, 2005, 2(1): 1 —17.

[8] ZHAO H, DOSHI P. Composing nested web processes using hier-
archical semi-Markov decision processes[C] //Proceedings of Amer-
ican Association for Artificial Intelligence Workshop. Menlo Park:
AAAI Press, 2006: 75 — 83.

[91 AT, ¥ B R, TR, 55, BEHLQOS AN 1 v FE web Ik 55 41 & (1]
AR, 2009, 20(3): 546 - 556.

(FAN Xiaoqin, JIANG Changjun, WANG Junli, et al. Random-QoS-
aware reliable web service composition[J]. Journal of Software, 2009,
20(3): 546 — 556.)

[10] GU X, NAHRSTEDT K, CHANG R N, et al. QoS-assured service
composition in managed service overlay networks[C] //Proceedings
of the 23rd IEEE International Conference on Distributed Computing
Systems. Piscataway: IEEE Computer Society, 2003: 1 — 8.

[11] LIANG J, NAHRASTEDT K. Service composition for advanced
multimedia applications[C] //Proceedings of Conference on Multime-
dia Computing and Networking 2005. Bellingham: Society of Photo-
Optical Instrumentation Engineers, 2005: 228 — 240.

[12] GU X, NAHRSTEDT K. Distributed multimedia service composition
with statistical QoS assurances[J]. IEEE Transactions on Multimedia,
2006, 8(1): 141 —151.

[13] BANNAZADEH H, LEON-GARCIA A. Allocating service to appli-
cations using Markov decision processes[C] //Proceedings of IEEE
International Conference on Service-Oriented Computing and Appli-
cations. Piscataway: IEEE Computer Society, 2007: 141 — 146.

[14] CAO X R. Basic ideas for event-based optimization of Markov sys-
tems[J]. Discrete Event Dynamic Systems: Theory and Application,
2005, 15(6): 169 —197.

[15] GUO L, TAN E, CHEN S, et al. Does Internet media traffic really
follow Zipf-like distribution?[C] //Proceedings of the 2007 Interna-
tional Conference on Measurement and Modeling of Computer Sys-
tems. New York: ACM Press, 2007: 359 — 360.

[16] JIANG Q, XI H S, YIN B Q. Dynamic file grouping for load bal-
ancing in streaming media clustered server systems[J]. International
Journal of Control, Automation and Systems, 2009, 7(4): 630 — 637.

[17] CAO X R. Semi-Markov decision problem and performance sensi-
tivity analysis[J]. IEEE Transactions on Automatic Control, 2003,
48(5): 758 —768.

[18] FANG H T, CAO X R. Potential-based online policy iteration algo-
rithms for Markov decision processes[J]. IEEE Transactions on Au-
tomatic Control, 2004, 49(4): 493 — 505.

[19] DAIG P, YIN B Q, LI Y J, et al. Performance optimization algo-
rithms based on potentials for semi-Markov control processes[J]. In-
ternational Journal of Control, 2005, 78(7): 801 — 812.

e A

LB (1967—), 53, BIWFSE L, 2 BE0F50 5 [ 4 2840 R 4E
9254 5 84k, E-mail: jianggi @ustc.edu.cn;

BEE (1950—), T3, #EZ, WA R0, B0 10k B i
TS RGE WAL RS FEH] S P04, E-mail: xihs @uste.edu.cn;

BRAREE  (1962—), U3, #%, 1A= 0T, 2005007 1)k 5L
HIEGES R % Markovik 51l F2, E-mail: bqyin@ustc.edu.cn.



