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Abstract  With the rapid growth of the number and types of services, the traditional service
discovery mechanism based on keyword matching has been unable to meet people’s needs due to
large amount of computation. Worse still, traditional service discovery can not dig out more
valuable information. So how to discover the desired services for users efficiently and accurately
has become a significant challenge in service oriented computing. Service clustering, as an
important technology to improve the efficiency of service discovery by reducing the scope of
service search, uses the inherent feature of the service requirement text to divide services into a
number of clusters. The services in the same cluster are similar to each other as much as possible
while that in different types of clusters are different as large as possible. Then service clustering
will map the user’s request to the corresponding cluster to reduce the service search scope and
service matching times. Although many service clustering approaches have been proposed, they
are suitable to special types of service documents such as WSDL (Web Service Description
Language) documents and OWL-S (Semantic Markup for Web Service). Worse still, it usually
uses the dimensionality-reduction algorithm to filter out some features and preserve several
important ones. However, at the same time, it may loose some functional semantic information.

Therefore the existing approaches rarely take the functional semantics of service requirements
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into consideration. So the focus of the current work is to cluster Web service based on functional
semantics of requirements. It is difficult to extract functional semantics of requirements and
compute the similarity between a pair of services. People need a more efficient way to solve these
difficulties. In this paper, a novel SCFSR (Service Clustering based on Functional Semantics of
Requirements approach is proposed. SCFSR is not limited to a specific type of document and can
be applied to a wide range of documents. First, it uses natural language processing technologies
to analyze the structure of sentences in the service requirement texts and extract the functional
information in them; it filters out useless functional information to obtain the needed useful
feature information which will further be lemmatized to reduce its impact on the similarity
calculation. Second, based on the extracted functional information, it calculates the semantic
similarity between every pair of services. Finally, according to the service similarity, it organizes
the services into clusters by using the k-means algorithm. These obtained clusters can be further
used in service discovery. API services crawled from ProgrammableWeb are used as subjects to
demonstrate the feasibility of the proposed approach. We use precision and recall as two metrics
to evaluate the effectiveness of the step of functional information extraction, and use purity as a
metric to validate the effectiveness of clustering approaches. Experimental results show that the
proposed SCFSR approach can cluster services effectively, and the purity of the final clusters is
57.5%. SCFSR is compared with one approach which does not use the functional semantics of

requirements. The comparison shows that our approach is slightly better than the compared
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approach.
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RN 2 IR 55 AR ARLEE B S B PRI 2 R 1k 1 T

SLRIENENER) ON®). 855 5k 1 THR IR 55 19 A1
LB FF Bk 1 ket ARk 2 i da Hh IR 55
1 26 4%

3 EBISHr

R T RN A SCOT I BRSO 50 TR
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discovery. Although there are many scholars studying the
service clustering approaches, the existing approaches are
rarely designed from the perspective of the requirement
semantics of services. So the focus of the current work is to
cluster Web service based on the functional semantics of
service requirements. However, it is still a very difficult task
to extract functional semantics of requirements and compute
the service similarity between every pair of services.

In the current work, a novel service clustering approach,
SCFSR (Service Clustering based on Functional Semantics of
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text to extract the functional information of services by using
natural language processing technologies. Based on functional
information, we obtain the semantic similarity between two
services and further cluster the services by using k-means
algorithm. API services in ProgrammableWeb are used to
demonstrate the feasibility of the proposed approach. Experi-
mental results show that the proposed approach can achieve
service clustering correctly, which can greatly promote the
on-demand service discovery.
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