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Abstract
The need for CVEs to be mutable in some way or
another is an important step forward for many reasons.
The problem is that the introduction of these features is
not necessarily a simple task when one has to consider
the many and varied technologies involved and their
progression and development. Mutability is especially
necessary for virtual environment based visualisations
because of the almost certain knowledge that the
underlying data will change. In virtual environments
such as these, where the data is not only represented in
the landscape, but defines it, then the issues surrounding
evolution of these environments take on yet another
dimension. This position paper presents some of these
issues and why they are important for CVEs and virtual
environment based visualisations.

1. Introduction
Being able to generate CVEs and then to initiate
change to part of that environment without having to
rebuild the whole is an important step forward for both
the CVE and the VR community. Automatic generation
of virtual spaces, for whatever ends, allows for greater
acceptance of technology because of the lower initial
investment. It also provides great power in this
flexibility because of the ability to modify environments
so that they continue to serve a useful function without
the cost of a complete rebuild.
Visualisation is necessary in today’s arena of mass
information generation to provide one way of filtering
this volume of data into something more manageable.
Virtual reality techniques provide one way of enabling
these visualisations and afford many benefits that more

traditional visualisation systems lack. They also provide
an environment in which multiple users can interact and
work with the same data set in individual and
collaborative tasks [3].
This position paper presents a view of the mutability
of software from an information visualisation
perspective.
There are reasons why flexible
environments are desirable when representing large data
sets graphically in virtual spaces and these dictate the
reasoning behind what is presented in this paper. It is
also necessary to consider whether mutability should be
thought of as flexibility for users and designers of the
CVE or whether this inherent change is viewed more as
volatility and something to be minimised at all costs.

2. Rationale
It is important for virtual environments (collaborative
or not) to be able to be changed. In the same way that
software must change if it is to remain useful [9] then
such environments must also adapt to changing user
needs, and also accommodate technological innovation
where appropriate.
From the point of view of a software and information
visualiser then the environment in which the
visualisation is both located and also defines then the
ability to alter parts of that environment both
dynamically and in part is valuable. The data upon
which the environment depends for its structure and its
contents will change, and therefore for the visualisation
to continue to meet the needs of its users (as in
intelligence amplification tool) it also needs to change.
Currently this requires a regeneration of the
environment, which is not a satisfactory solution. The
other limitation is that of automatability. Each distinct

code release can generate a world, but coherently
merging between the two is a difficult task.
There is the opinion of some who work with
information visualisation, and even those who wish to
use it and see it as a “silver bullet” solution, that all
problems have been solved. This is not the case,
especially for the myriad of three-dimensional
visualisations that exist. These visualisations have done
much to further the field but they need refinement and to
look to address such issues.
Walker [7] identified some of the many challenges
facing visualisation from the perspective of providing
useful aids and ways for people to work with data.
These issues are more related to the technological issues
of such visualisations. The main areas of concern are (as
identified in [1] and [5]):
• Automation
• Scalability
• Evolution
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