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Abstract: The goal of our research is to identify requirements for interaction design for
visualization systems that support chemists in predicting reactions of small molecules. Synthetic
design and molecular reaction prediction involve human knowledge, expertise and insights, and can
be characterized as a creative knowledge task. This paper first explains a cognitive process of
chemists in making molecular reaction prediction using externa representations such as chemical
reaction schemes and molecular models, and argues for the interaction design for visualization
systems that support the process. Four aspects of such interaction design are then emphasized,
including visualization, interactivity, interaction flows, and representational fidelity. We present the
FRAU-VI (FRAU Visual Interface) system to illustrate our claim, and discuss future directions.
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“All crystadlographic models are not equd. ... The
brightly colored stereo views of a protein modd,
which are in fact more &kin to cartoons than to
molecules, endow the mode with a concreteness
that exceeds the intentions of the thoughtful
cyddlographer. It is impossble for the
crystalographer, with vivid recdl of the massve
labor that produced the modd, to forget its
shortcomings. It is dl too easy for users of the
mode to be unaware of them. Itisaso dl too easy
for the user to be unaware that, through
temperature factors, occupancies, undetected parts
of the proten, and unexplaned densty,
cayddlography reveds more than a single
molecular model shows.” [Crysalography Made
Crydta Clear, Rhodes, p.183]
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