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Seq2Seq-Based Composite Service Recommendation
HONG Xinyu
Abstract

With the vast number of Web services on the internet, finding ones that meet
specific personal or corporate needs can be challenging. Service composition
addresses this by combining existing Web services to create composite services
tailored to particular requirements. There are mainly two types of service
composition: horizontal, which selects functionally appropriate atomic services,
and vertical, which assembles services to achieve user goals. The former requires
a predefined process, while the latter needs detailed definitions of service
attributes. Formulating these requirements into logical expressions is often
difficult for users.

In this research, we propose a method using the seq2seq model to generate a
set of services necessary for a composite service that fulfills user goals described
in natural language. Specifically, we train the Seq2Seq model using training data
that takes the description text of composite services as input and outputs the set
of atomic services that constitute those services. The Seq2Seq encoder employs
the BERT model, and the decoder uses the Transformer model for training in the
sequence generation task. There are two main challenges that need to be
addressed for the realization of this method.

Expansion of Training Data

The data of composite services obtained from the Web service repository
ProgrammableWeb is limited in quantity and not sufficient for training a high-
precision sequence generation model. To enhance prediction accuracy, it's
necessary to expand and augment the training data based on the acquired data.

Construction of Recommendation Logic

The Seq2seq model outputs ordered sequential data and can repeat the same
value. However, in this study's composite service recommendation, it's necessary
to output a set of data of atomic services constituting the composite service, rather
than sequential data. As it's a set, no duplicate web services should exist in the
output. Therefore, there is a need to construct recommendation logic using the

Seq2seq model to output a set of service candidates.



v

To address the first challenge, the training data is expanded by considering not
only composite services but also atomic services as composite services made of
single services. Moreover, since the ProgrammableWeb data does not specify the
execution order of atomic services in a composite service, it is possible to generate
different service sequences with the same composite service description. This
method significantly increases the amount of data, allowing the model to identify
potential patterns arising from different service combinations, in addition to the
functionalities of individual services.

To address the second challenge, this study conducts comparative experiments
using the two most common output selection methods. Depending on the output
selection method, it's necessary to appropriately modify the prediction logic. After
selecting a prediction token, the selected token is recorded. If a previously selected
token is encountered during subsequent predictions, its probability is either
adjusted or directly ignored in favor of selecting another token.

The proposed method involves augmenting training data and tuning the
prediction model for Seq2Seq. The model was trained with 5,604 training data
items from ProgrammableWeb and evaluated using 30,489 test data items to
verify the effectiveness of the proposed method. The contributions of this research
are as follows.

Data Processing Based on Seq2Seq Model

The passage discusses data processing using a seq2seq model. The method
significantly increases the quantity of data, enriching the variety of data types.
Specifically, the data expanded from an initial count of 5,604 items to 30,489. The
processed data, as a result of the proposed method, exhibits improved accuracy
compared to the data before processing.

Predictive Logic for Service Combination Recommendation

The passage discusses the adjustment of predictive logic for recommending
service combinations according to the proposed method. After the adjustment,
the predictive logic aligns well with the experimental design of this study,

indicating improved suitability and effectiveness in the context of the research.
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