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Recommendation of alternative services based on Mashup case
Koki Okubo
Abstract

Creating a new service by combining multiple services is called mashup. Mashups can
provide more services than originally provided, and because services are linked by API,
existing services can be reused. For example, by combining a map information service
and a weather information service, it is possible to create a mashup that display the
weather of each region on a map. In such a mashup, if some of the combined services
become unavailable, the function of the entire mashup is affected. In response to this
problem, there is research on text mining WEB service description file (Hereafter, it is
called a WSDL document) and clustering services by function. However, in this method,
terms that represent service functions are specified by text mining of the WSDL document,
and are highly dependent on the description contents, and thus are easily affected by the
naming rules of the providers.

In this study, we propose alternative service recommendation based on mashup service
dependency. Specifically, an alternative service is found by expressing a cooperative
relationship of services combined by mashup in a graph and calculating a similarity
between each node based on a topological feature of the graph. There are two issues to be
addressed in realizing this method.

Evaluation of extraction method of topological features of graph
In order to extract topological features from a graph, a search method representing the
features of each node is required. If the search is performed at random, the search is
performed by making the near node and the far node equivalent, so that the feature is
hard to represent. Also, since it is desired to emphasize services that have a co-
occurrence relationship with services that cannot be used, it is necessary to search from
nearby nodes.
Alternative Service Validity Criteria
Since similarity can be calculated between all nodes on the graph, a criterion for
judging the validity of the alternative service is required to determine the alternative
service.
For the first problem, we calculated the similarity using node2vec, one of the graph

embedding techniques. We constructed a network with the web service of mashup service
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as a node and a cooperative relationship as an edge, and learned the network using
node2vec. Next, using the learning result, a vector representation of a node corresponding
to each service is generated. Using the generated vector, the cosine similarity between the
broken service and the remaining services is calculated, and the alternative service is
determined. Finally, the F value is calculated for the alternative service group. The
solution set is a service group of the same genre as the broken service. In order to evaluate
the effectiveness of the proposed method, we compared the results of cosine similarity
and Jacquard similarity, which are calculated based on common neighboring nodes
without using vector embedding technology. For the second problem, the F value at each
threshold was calculated according to the number of dimensions of node2vec, and the
optimum threshold was obtained. The contributions of this research are as follows.
Evaluation of extraction method of topological features of graph
We changed the search parameters of node2vec, calculated the F-value in each case,
and compared them. As a result, it was found that when the length of the search node
list and the number of search node lists to be acquired for one node are large, the F
value increases. Also, it was found that the F value was higher when the search bias
was applied to the depth first search than when the breadth first search was biased.
Alternative Service Validity Criteria
We calculated the F value at each threshold of the similarity calculation using
node2vec. As aresult, the F value became the largest when the threshold was 0.6. When
this result was verified on other networks, the F value of node2vec at the threshold of
0.6 was larger than the F values of cosine similarity and Jacquard similarity. Based on
these results, the threshold was set to 0.6 and recommendations were made for the
service chosen at random. As a result, the f value was 0.125, which was 8.25% more

accurate than the cosine and jacquard similarities.
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