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Tutorial: Service-oriented architecture (SOA) development for Serious Games

This tutorial aims to introduce the benefits of applying a service-oriented architecture (SOA) approach to serious games developers. For that end, we propose a hands-on session in which we will provide information on state-of-the-art services for serious games and guide developers in rethinking one of their existing games or game ideas using our SOA framework for serious games.

Introduction

Serious games are typically conceived as one-of-a-kind products fully customized to meet specific learning requirements. This leads to high costs, long production processes and low reusability of the final product and its components, which are all factors that hinder large scale deployment of serious games [START_REF] Hauge | Serious games mechanics and opportunities for reuse[END_REF]. The SOA approach has been described as a desirable and beneficial solution for the field, enabling serious games developers to reduce costs and time to market, while enabling flexibility in the development and reuse of software parts [START_REF] Carvalho | A case study on service-oriented architecture for serious games[END_REF].

In a previous work [START_REF] Carvalho | Towards a service oriented architecture framework for educational serious games[END_REF], we proposed the first steps of a SOA framework to support reusability of serious game components, using elements from the Activity Theory-based Model for Serious Games (ATMSG) [START_REF] Carvalho | An activity theory-based model for serious games analysis and conceptual design[END_REF]. The framework aims to facilitate the serious game development process and to increase the overall quality of the process and of the final product. This is achieved by encouraging the use of interoperability standards and proposing a consistent structure across game components.

However, migrating to a SOA approach for serious games development can have a relatively high learning curve. It involves time and costs to refactor the code, and it can result in increased complexity in testing. For this reason, it is important that developers get acquainted with ways to minimize costs and perform quality assurance. It is also desirable that they are encouraged to identify opportunities to reuse existing components and to share knowledge and best practices.

Given the benefits, but also the added complexity of applying SOA for serious games, we propose this tutorial as a forum for serious games developers to better understand what such a migration represents and which opportunities for reuse there are, so that they are able to make informed decisions on the suitability of SOA for their practice.

Intended audience and schedule

The tutorial targets serious game developers and designers, and particularly participants who have ongoing projects or ideas that could be converted into a service-oriented architecture. This is a half-day tutorial. The schedule is detailed below.

Welcome (15min)

Content (60min) We will briefly discuss the benefits of using a service-oriented architecture in the development of serious games, drawing on previous successful experiences [START_REF] Carvalho | A case study on service-oriented architecture for serious games[END_REF]. We will then present our SOA framework for serious games.

The framework is focused on providing a toolbox of reusable components that are relevant for the development of educational serious games within different genres and domains, with particular emphasis in assessment and adaptivity. It also offers recommendations on which development standards can be employed by developers to maximize compatibility with other existing components. Finally, we will introduce a list of existing services, free and otherwise, that currently can be used by developers in their own projects.

Break (15min) Hands-on session (120min)

The second part of the tutorial will be a practical one: we will guide the participants in applying the structure of the framework to one of their own games or game ideas. We will help them identify which changes would be needed to convert their games to a SOA architecture. We will provide suggestions of requirements and evaluation metrics to help developers determine if these services are suitable to the scale and scope of their projects. This session will also allow them to identify if there are any components in common between their projects which are not yet available as services, and which could benefit from shared development efforts. Evaluation (30min) The last part of the tutorial will be a short evaluation of the framework and of the tutorial. We will collect the participants impressions on the framework and discuss their views on the applicability of the framework in different projects.

Expected outcomes

At the end of the tutorial, participants will have a clear roadmap of what is needed to convert their serious game or game idea to a SOA architecture. This will include an indication of which components of the game could be reused from readily available services, and which ones would have to be developed from scratch. Participants will be able to identify shared needs and possibly establish collaborations to develop these common components, to the benefit of all involved.

We also expect to improve the SOA framework itself, by collecting the participants' evaluation of the framework quality, relevance and applicability in their own practice. Furthermore, we will be able to gauge which components would be most useful for a larger number of serious games developers, which in turn will be an indication to the serious games community of relevant topics for future research and development.
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