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What we have coveredWhat we have covered

1. Visualization fundamentals

2. Basic chemistry data types and representations

3. Some ideas about breaking barriers and increase 
usefulness of visualization
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What we cover nowWhat we cover now

1. Data and data management

2. Good visualization tool characteristics

3. Visualization tools here at CSCS

4. Digital storytelling tools and ideas
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Data issuesData issues

� Representation follows data logical structure and
intended usage

� Horror stories from not knowing the data

� One thing is logical data format, another the physical 
data file format
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Usual chemistry data typesUsual chemistry data types
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Non quantitative dataNon quantitative data
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StructureStructure

� Atoms coordinates

� Atom types

� Eventually bonds data

� Optional scalar values 
(like charges) or vector 
values (like vibration 
modes)
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Structure visualization goalsStructure visualization goals

� Show spatial configurations

� With time show peculiar movements

� Show correlation between position/structure and 
other quantities

� Show matching or spatial related configurations
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Basic structure representationBasic structure representation

Ball and Stick
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High level structuresHigh level structures
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Less is moreLess is more
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Problem: structures are too bigProblem: structures are too big
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Related scalar quantitiesRelated scalar quantities

Colored by atom type Colored by charge
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Vector data (vibration modes)Vector data (vibration modes)

� Static (arrows)

� Animated
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Visualization techniquesVisualization techniques

� Select part of a structure

� Show two or more structures together

� Show surfaces

� Add high level �summary� geometries (polyhedrons, 
planes, etc.)
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Data formatsData formats

Base for almost everything

� PDB

� Gaussian Cube

� Etc.

But there are incomplete formats (missing atoms types,

unit cell, etc.)

� Other?
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Time dependent dataTime dependent data

Frame-by-frame

Summary over trajectory
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FrameFrame--byby--frame or summary?frame or summary?
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TimeTime--dependent visualization goalsdependent visualization goals

� Show spatial configurations changing over time

� Show phase transitions
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Trajectory data formatsTrajectory data formats

� Kino

� PDB

� List of PDB

� DCD

Working around limitations: Kino + file with base vectors

� Other ?
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Volume dataVolume data
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Volume data file formatsVolume data file formats

The following formats contains structure + uniform grid

of scalar values:

� Gaussian Cube

� CHGCAR

� Other?
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1D data1D data
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Choose the right mappingChoose the right mapping
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2D Tables2D Tables

COSY NMR Spectra

Trajectory in parameter space

Dotplot
for 
protein
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3D time dependent data3D time dependent data

Added perceptual cues to help 
understand 3D trajectory in 
parameter space
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1D & 2D tools1D & 2D tools

� Gnuplot

� Grace

� Scigraphica

� R

� Matlab

� Other?
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Trend in scientific data lifecycleTrend in scientific data lifecycle

From this (publish and forget)…
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Trend in scientific data lifecycleTrend in scientific data lifecycle

…to this (use, reuse, recycle)…
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Metadata are not evil!Metadata are not evil!

Metadata is information about data

We often use metadata without even knowing it

If you had two cans without 
labels, which would you eat?

Without a label, how would 
you know which was tuna 
and which was cat food?

Cat Food?

Tuna?


