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Abstract: Service composition is a research hotspot with practical value. With the 
development of Web service, many Web services with the same functional attributes 
emerge. However, service composition optimization is still a big challenge since the 
complex and unstable composition environment. To solve this problem, we propose an 
adaptive service composition based on deep reinforcement learning, where recurrent 
neural network (RNN) is utilized for predicting the objective function, improving its 
expression and generalization ability, and effectively solving the shortcomings of 
traditional reinforcement learning in the face of large-scale or continuous state space 
problems. We leverage heuristic behavior selection strategy to divide the state set into 
hidden state and fully visible state. Effective simulation of hidden state space and fully 
visible state of the evaluation function can further improve the accuracy and efficiency 
of the combined results. We conduct comprehensive experiment and experimental 
results have shown the effectiveness of our method.
Keywords: Service composition; deep reinforcement learning; QoS; behavior strategy.
1. Introduction

With the development of Internet, traditional service cannot meet the demand of 
users. Inter-domain, multi-collaborative, integrated network collaboration has been 
becoming a research hotspot [24-29]. The combination of IT and service is significant 
for modern intelligent systems. One the one hand, IT can support the application of 
transportation, banking, and e-commerce. Users access these service websites through 
the network, so that these traditional services can be extended to the Internet network 
platform. On the other hand, on the basis of focusing on their core business, enterprises 
also need the services provided by other business partners to complete some non-core 
business. As a result, the demand for integration technology is becoming more and more 
intense. How to solve the system integration problems caused by platform differences, 
protocol differences and language differences of many application systems has become 
a difficult problem and challenge.

Service-Oriented Architecture (SOA) aims to combine different units of applications 
to complete specific tasks. Web services are the most promising technical means to 
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