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Abstract. Although in the past decade a lot of research efforts have been con-
centrated into building multi-user virtual worlds such as 3D collaborative vir-
tual environments (CVE) and gaming platforms [1], the proprietary nature of
such systems and their associated complexity has often resulted in large mono-
lithic applications that are difficult to maintain and extend. At the same time,
the openness and scalability of the web let us imagine what could be the next
step in the evolution of information sharing and more intuitive collaboration - a
web in three dimensions to model the world we live in. Undoubtedly, creating
such interactive worlds depends on resolving a number of software engineer-
ing challenges, most of them resulting from the conflicting requirements of
speed vs. reliability, scalability vs. bandwidth usage, replication vs. consis-
tency or flexibility vs. tight-coupling. In the next sections we propose a
framework to build 3D Web-based Collaborative Virtual Environments based
on existing and well documented design patterns [2] that will help developers
to create this kind of applications. This paper also discusses the foundation for
an implementation in Java of such a framework based on an interaction model
proposed by the authors of this work.
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1 Introduction

According to [6] a Collaborative Virtual Environment (CVE) is: "...a computer-
based, distributed, virtual space or set of places. In such places, people can meet and
interact with others, with agents or virtual objects. CVEs might vary in their represen-

tation richness from 3D graphical spaces, 2.5D and 2D environments, to text-based
environments". Commonly, those CVEs that use 3D graphical spaces as a representa-
tion means are knew as 3D-CVEs. Developing a 3D CVE from scratch can be a tedi-
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