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Introduction of a Transaction Concept for a Shared Work Environment
of the VWDB: The Virtual World Database System

CHIEMI WATANABE,T AyuMI OsuGl,t KOZUE SATOf
and YOSHIFUMI MASUNAGA'f

The Virtual World DataBase system (VWDB) is currently under development at Ochan-
omizu University. This system is constructed by integrating a set of virtual reality systems
and an object-oriented database system so that it supports database functions for cyberspace
applications. Each operation issued by each VR client is managed as a new type of transaction
called a VWDB transaction. The VWDB transaction is different from the traditional transac-
tion concept in that it relaxed the ACID properties. The VWDB can support a shared work
environment in which several users access the same virtual world. In this paper, we report
on the VWDB transaction concept in detail for a shared work environment of the VWDB.
We first formulated and analyzed operations in the shared work environment, and found their
characteristics as follows: (1) It needs to exposure the uncommited data to other users before
the operation finishes, (2) the passage of the time in the virtual world is irreversible as it is
so in the real world, and therefore it cannot be undone even if it fails, and (3) the objects
under operations may affect each other. The VWDB transactions are introduced by taking
into account these characteristics. The VWDB transaction is based on the multi-level trans-
action and is added the concept of the “acceptable termination state”. In order to perform
a transaction without spoiling real-time property, we introduced an algorithm which predicts
an appropriate time interval between adjacent sub-transactions, and we verify that it works
effectively. We evaluated the scale of the shared work environment which VWDB can support,
and we found that the VWDB can support small-scale environment shared by dozens of users.
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Fig.2 Realization of the shared work environment by
multicasting.
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Table 3 Subjectivity evaluation basis.
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