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Chemists are visual peopleChemists are visual people
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Chemistry relies on graphicsChemistry relies on graphics
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Chemistry relies on computationChemistry relies on computation

““It is nice to know that the computer It is nice to know that the computer 

understands the problem.understands the problem.

But I would like to understand it too”But I would like to understand it too”

Eugene Eugene WignerWigner
((PhysicistPhysicist, , 19021902--19951995))

Wigner at the blackboard with Teller 
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Do you see anything interesting?Do you see anything interesting?
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From data to informationFrom data to information
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Chemistry relies 
especially on 
computer 
visualization
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To remove unneeded detailsTo remove unneeded details

UCSF Chimera
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To see correlationsTo see correlations

CraigStats – San Francisco Cost of Rent Heatmap (http://mullinslab2.ucsf.edu/craigstats/)
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To provide an holistic viewTo provide an holistic view
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Using perceptionUsing perception

Ambient occlusion in QuteMol
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And focusing attentionAnd focusing attention

Using lights

Using colors
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The goal: to see the unseenThe goal: to see the unseen
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Visualization central & active roleVisualization central & active role

EXPERIMENT OR
DATA COLLECTION

DATA

Computation or
Transformation

Rendered image
Insight

Hypothesis

User

interaction

guesswork

VISUALIZATION

Is the scientist 
who makes the 
discoveries 

Is the scientist 
who makes the 
discoveries 

Visualization is only 
an internal interface 
in the discovery cycle

Visualization is only 
an internal interface 
in the discovery cycle

The Scientific Discovery Process
by James Watson
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More around the discovery cycleMore around the discovery cycle

Consulting 
with peers

Consulting 
with peers

Idea generation 
and recording

Idea generation 
and recording

Access to literature 
and domain knowledge

Access to literature 
and domain knowledge

Results 
dissemination

Results 
dissemination

Interaction with 
computational 
facilities

Interaction with 
computational 
facilities

Integrated Discovery CycleIntegrated Discovery Cycle
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Integrated (industrial) cyclesIntegrated (industrial) cycles

The workflow of the 
development of a new 
pharmaceutical entity

Integrated cycle tools supportIntegrated cycle tools support
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But in academic research…But in academic research…

The real integrated environmentThe real integrated environment
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The real visualization cycle The real visualization cycle 

1. Guess the data format

2. Select the visualization tool

3. Try to load the data

4. Grumble

5. Retry data loading

6. Select at random a 

visualization technique

7. Navigate around the scene

8. Scratch your head

9. Try to remember what you 

want to see

10.Use another technique

11.Try to have another idea

12.Chase the right paper

13.Etcetera, etcetera …
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Focus on the visualization tools Focus on the visualization tools 
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First difficulty: tools inflexibilityFirst difficulty: tools inflexibility

For example there are nice For example there are nice 
crystallography programs that crystallography programs that 
do not support dynamic data do not support dynamic data 
and do not allow extensionand do not allow extension

Chemistry Visualization Tools in an Integrated Discovery Cycle - Mario Valle - EGEE'07 - 01/10/2007

Usability inconveniencesUsability inconveniences
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Are they thinking about users?Are they thinking about users?

Chemical 
structures 

Graphical 
scenes 

Screenshots  
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Games put focus on the actionGames put focus on the action
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Difficult fit in the discovery loopDifficult fit in the discovery loop

Chemistry Visualization Tools in an Integrated Discovery Cycle - Mario Valle - EGEE'07 - 01/10/2007

MenuMenu --based integration onlybased integration only
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Integration in the thinking loopIntegration in the thinking loop

Mental models
influence 
understanding

External 
representations 
help mental 
models building

Distributed cognition
between visualization tool 

and researcher
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Thinking process supportThinking process support
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Integration with the dataIntegration with the data

Non existent.
It is often publish and forget …
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Data management issuesData management issues
coco_jupiter2.pdb:HEADER    PROTEIN
coco_jupiter2.pdb:COMPND    coco_jupiter2.pdb
coco_jupiter2.pdb:AUTHOR    GENERATED BY BABEL 1.6

n20001.pdb:HEADER     n20001.pdb
n20001.pdb:TITLE      Nafion: N2_23-9 Polimeri con 4  Monomer
n20001.pdb:CMPND      time=  600.000               file.pdb
n20001.pdb:AUTHOR     generato dal programma hist_to_p db

paolo.pdb:REMARK GENERATED BY TRJCONV
paolo.pdb:HEADER Benzene_1 t=   0.00000
paolo.pdb:REMARK THIS IS A SIMULATION BOX

SPINDEN_OLD.pdb:PDBFIL pdb file created from cpmd Wann ier file: SPINDEN

to_alpha2.pdb:REMARK File: to_alpha.pdb
to_alpha2.pdb:REMARK Atoms in molecule: 256
to_alpha2.pdb:REMARK This file created by program ' vmd', user 'alaio'
to_alpha2.pdb:REMARK ------------------------------ -------------------

TruduNew.pdb:REMARK GENERATED BY ME
TruduNew.pdb:HEADER Argon solid-liquid

why-no-hbonds.pdb:REMARK GENERATED BY TRANS
why-no-hbonds.pdb:HEADER 360 H2O (TIP5P,1bar,300K) t =  10.00000

A quick survey of my 
chemistry file collection 
reveals that metadata 
are “terra incognita”

A quick survey of my 
chemistry file collection 
reveals that metadata 
are “terra incognita”
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Job submissionJob submission

CCP1GUI

#!/#!/usrusr/bin/bash /bin/bash 
#PBS #PBS --l size=64,walltime=00:30:00l size=64,walltime=00:30:00
#PBS #PBS --N N test_jobtest_job
#PBS #PBS --j j oeoe
#PBS #PBS --VV
##
# go to my SCRATCH directory# go to my SCRATCH directory
########################################################
cdcd /scratch/$USER/scratch/$USER
##
# copy the executable from my home directory# copy the executable from my home directory
##################################################################################
cp /users/${USER}/cp /users/${USER}/test.exetest.exe ..
##
# run the executable on the compute nodes# run the executable on the compute nodes
############################################################################
yodyod --VN VN --szsz 128 128 --small_pagessmall_pages test.exetest.exe

Cray XT3 at CSCS
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Challenges to integrationChallenges to integration

� Visualization is a proven, valuable tool to foster 
understanding

� But it is only a part of the whole process

� It is not a technology problem
� There are plenty of interesting tools, but we must make 

them usable

� Ideal solutions cannot be force-feed to the mean 
researcher

� They want results from their research

� Researchers abandon their habits (and tools) only if 
really convinced it is worth the hassle

� They invest time in their research not in learning new tools
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Learn real integration needsLearn real integration needs

The first step is to increase dialog between visualization 
experts and chemistry researchers

� To stimulate chemistry 
researchers to ask for 
new functionalities in 
their visualization tools

� To make visualization 
experts learn what really 
helps the researchers’ 
work

� To avoid solving the 
wrong problem Prof. Michele Parrinello
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STM4 (and STM3 before it) is a STM4 (and STM3 before it) is a 
framework for the prototyping and framework for the prototyping and 

development of development of unusualunusual and and enhancedenhanced
techniques for chemistry visualizationtechniques for chemistry visualization
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Collect ideas from other fieldsCollect ideas from other fields
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Look at the “Perfect tools” aroundLook at the “Perfect tools” around
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Sharing resultsSharing results

http://www.cscs.ch/~mvalle/ChemViz
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The journey just startedThe journey just started

Thank you!


