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Abstract With the development of SOA and SaaS technologies, the scale of services on the Internet
shows a trend of rapid growth. Faced with the abundant and heterogeneous services, how to
efficiently and accurately discover user desired services becomes a key issue in service-oriented
software engineering. Services clustering is an important technology to facilitate services discovery.
However, the existing clustering approaches are only for a single type of service documents, and they
do not consider the domain characteristic of services. To avoid these limitations, on the basis of
domain-oriented services classification, this paper proposes a services clustering model named as
DSCM based on probability and domain characteristic, and then proposes a topic-oriented clustering
approach for domain services based on the DSCM model. The proposed clustering approach can cluster
services described in WSDL, OWL-S, and text, which can effectively solve the problem of single
service document type. Finally, experiments are conducted on real services from ProgrammableWeb to
demonstrate the effectiveness of the proposed approach. Experimental results show that the proposed
approach can cluster services more accurately. Compared with the approaches of classical latent
Dirichlet allocation (LDA) and K-means, the proposed approach can achieve better in the purity of

cluster and F-measure, which can greatly promote on demand services discovery and composition.
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Social 342 472 social, twitter, network, friend, share, medium, post, tweet, photo, platform
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Table 3 The Effect of Values of k to Clustering
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Top-k Purity F-measure
50 0.508 0.458
100 0.534 0. 487
150 0.495 0. 440
200 0.535 0. 489
300 0.533 0.488
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Table 4 The Effect of Threshold th to Clustering
x4 RIEEBEhTBEERROFIE

Financial Internet Mapping Shopping Social
Threshold th]/ %
Purity  F-measure  Purity  F-measure Purity  F-measure Purity  F-measure Purity  F-measure
50 0. 647 0.638 0.652 0.576 0.553 0. 446 0. 444 0. 442 0.532 0. 496
60 0. 557 0.529 0.624 0. 537 0. 544 0.493 0.576 0. 586 0. 540 0.497
70 0. 537 0.519 0.673 0.599 0.586 0.529 0.588 0.591 0.551 0.514
80 0.522 0.497 0.618 0.536 0.573 0.514 0.531 0.528 0.578 0. 560
920 0.784 0.785 0.782 0.772 0.706 0. 698 0.737 0.740 0.731 0.743
100 0.561 0.528 0.620 0.538 0.495 0.418 0.539 0. 547 0.462 0.412
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AR A 450 8 3R] T R ) 3R TP A T 200 A AL CE
e XeF A L 4585 1 SR AE B BAE ek Ry 90 %6 i F DSCA
A o A 4 3 ) Ml 5 B B R 2 R B ) e P
REGHAT IR 55 K. G5 R BR TR B B4 F KK A
5 19 e 55 41 38 W] LA AR 3 B A Al 55 - 35 R DA f 3 -
FEAE 8] 1 ME 58 50 A AR i IR 55 - S AR R 00 A DL
2.2 719 FT R 0 S5 IR 55 IR S R W K Ik 55 3R 2 B A

4 FroRhok B 5 AU ) 38 A 45 1 B AT
B B R Y 10 SRR R] 18 A i BT RN
TR AR S B R ME AR DA IET 4 n] DU L RS
2RI AL A (R AR ) 4 A RO [R] L O AR [R] Y
A TR R A ] S R ) A A R AN [ (BT 4 R
1), e, Internet 40 38 A & 4% = 8 8. Mapping 47
Ifd A A 4 E AL FRAE I “ location”  (H AL 5 1%
i B R 7 431 0. 029,0. 164,

SCHR L3 ARl i S il 55 Ty e 4 348 A5 740 Ay 2 4

Financial-Topic 1

Internet-Topic 8

Shopping-Topic 1

Mapping-Topic 4

Social-Topic 7

Term prob. Term prob. Term prob. Term prob. Term prob.
currency 0.203 tool 0.534 payment 0. 084 location 0. 164 network 0.114
money 0. 127 ip 0.163 store 0. 042 search 0. 150 friend 0.043
rate 0.073 address 0. 070 product 0. 041 mobile 0.129 profile 0.032
exchange 0.070 location 0. 029 mobile 0.039 gps 0.101 method 0. 030
Social 0.067 return 0. 026 cart 0.037 advertisig 0. 045 account 0. 029
enterprise 0. 042 response 0.017 order 0.035 navigation 0.041 support 0. 027
license 0. 040 lookup 0.017 customer 0. 031 local 0.039 platform 0. 026
platform 0.033 ping 0.016 auction 0. 028 map 0. 033 community 0.024
game 0.027 format 0.014 platform 0. 024 content 0. 030 create 0.024
transaction 0. 019 call 0.012 marketplace 0.023 telephony 0. 029 comment 0. 023
Fig. 4 Examples of topic-term distribution {from different domains.
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0.373,0. 301.
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Financial Internet Shopping Mapping Social Average

Fig. 6 Comparisions of F-measure.
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Fig. 7 Comparisions of clustering time.
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