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Abstract  As the software components, Web services are designed to support interoperable
machine-to-machine interaction over a network. With the increasing number of the Web services
on the Internet, users always want to choose the best candidate services when facing a large number
of similar candidate services with the same function. However, users usually do not know the
Quality of Service (QoS) of all candidate services. Therefore, the prediction of QoS based on the
historical records of the Web services has attracted extensive attention from academia and industry.
The traditional prediction methods based on Collaborative Filtering (CF) have been successfully
employed by some studies to address the Web service prediction problem. However, these
methods usually suffer from the problems such as data sparseness and user trust, which may
cause poor performance even failures of Web service QoS prediction. In the recent literature, the
random walk algorithm is successfully applied to the recommendation models, which can effectively

solve the data sparse problem. However, the performance of recommendation accuracy is not
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ideal, especially when it applied to the user-service classic recommendation model. To solve the
above problems, this paper proposes a service quality prediction method based on the covering
random walk algorithm, which is a random walk model that takes into account the influence of
trust between users and users on Web service prediction, and the method employs a covering
algorithm to find trust users. The clustering method does not require the number of clusters to be
pre-specified or the initial centers to be manually selected, thus it can ensure the stability of the
prediction. Firstly, the proposed method, based on the QoS records of user service history,
employs an improved covering algorithm to cluster the users, and the Top-k users who are
clustered with each user are selected as trusted users of the user, then all users are connected to
their trusted users to build a user trust network. Secondly, based on the user trust network, a
random walk prediction method is proposed. In the process of the random walk, not only does the
QoS information of the target service is considered, but also the QoS information of the similar
service is considered. The reason is that the relationship between these users and the source user
will become weak and the QoS values obtained will become unreliable when the walks go too far
from the source user in the trust network. Finally, a single random walk can only return a QoS
value. To acquire more QoS values and obtain a more reliable prediction, several random walks
are desirable and integrate all QoS values returned by different random walks for prediction. To
verify the performance of the proposed approach, we conducted a large number of experiments in
the real Web service datasets, including 1974 675 Web service records of 5825 real-world Web
services from 339 users. The experimental results show that the proposed method is obviously

superior to the existing methods in the prediction accuracy, and it can solve the problems of data

sparseness and user trust of the recommended system at the same time.
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Background
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to predict the quality of the Web services used to compose the
SOS, e. g. , their response time, throughput, etc. With the
ability to predict the quality of Web services, Web service
recommendation systems can be built and employed to recom-
mend Web services with appropriate quality values that fulfill
system engineers’ quality requirements. Thus, quality
prediction for Web services has been an extremely active
research field in recent years.

In recent years, the collaborative filtering (CF) techniques,
such as item-based and user-based methods, have been widely
employed in the recommender systems for Web services.
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employed in the big data scenario for Web service recommen-
dation due to two major issues: (1) Data extremely sparse;
(2) User trust relationship. To address these issues, we
propose a service quality prediction approach based on
This

employs an improved covering-based clustering algorithm to

covering random walk algorithm. approach firstly
select the Top-£ trusted users for each user based on the user
service historical quality experiences, the clustering approach
does not require the number of clusters; secondly connecting
all users and their trusted users to build user trust network
to address the issue of user trust relationship; finally, the
value of QoS is predicted by random walk on the user trust
network. Experiments conducted on real-world Web service
datasets show that our approach outperforms the existing
approaches in QoS prediction accuracy, and the extremely data
sparse and user trust relationship issues can be addressed
well by the proposed approach.
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