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�[Visualization is] the use of computer-

supported, interactive, visual representations 

of data to amplify cognition...�

Card, Mackinlay, and Shneiderman

�� [Visualization is] the use of computer[Visualization is] the use of computer--

supported, interactive, visual representations supported, interactive, visual representations 

of data to amplify cognition...of data to amplify cognition...��

Card, Mackinlay, and Shneiderman
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�Ceci n’est pas une molecule�,
writes Mike Hann, �serves to remind us that all of the graphics 
images presented here are not molecules, not even pictures of 
molecules, but pictures of icons which we believe represent 
some aspects of the molecule’s properties�
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Ar  -0.15295E+00  0.42954E-02  0.67474E-01  0.30441E+00  0.78083E+00
Ar   0.60071E+00  0.83520E+00 -0.81022E-01  0.41648E+00
Ar   0.20854E+00  0.59037E+00  0.81560E+00  0.33224E+00
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Ar  -0.12988E+00 -0.24638E-01  0.16533E+01  0.30124E+00
. . .
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And human creativity 
(especially related to 
tools usage) cannot
be automated

� often automatic systems miss the mark

(Translation: three ringtones 
each month from this, and 
other, artist�s songs)
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�The average girl would rather have 
beauty than brains because she knows 

that the average man can see much 
better than he can think�

� Ladies’ Home Journal (circa 1900)
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Friedrich August KekulØattributed his 
success to his �more eclectic approach to 
theoretical schools, and his irresistible need 
for graphic imagery� (Rocke 1985, p. 355).

Was it just chance
that some of the first
insights into chemical
structures were made
by him, who originally trained as an 
architect, or was there a mindset that the 
architect-turned-chemist brought to his 
work that his fellow chemists of the period 
lacked? 
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Peter Debye (Nobel Prize, 1936) said that 
the key to his insights was, �to use your 
feelings � what does the carbon atom want
to do? You had to [�] get a picture of what 
is happening. I can only think in pictures�.

Donald Cram (Nobel Prize, 1987) was 
similarly visual: �I have always felt that I 
understood a phenomenon only to the extent 
that I could visualize it. Much of the charm 
organic chemical research has for me derives 
from structural formulas�.
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