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Why visualization?

Design is exploration of the design space
Much of early design is understanding the problem
From any given point, one can only see a limited
distance
Complex systems require insight and
understanding
Artifacts promote reflection
Alternate projections of information promote insight
Emergent properties are part of the process




What do we need?

Graphics infrastructure
Flexible and uncommitted
Persistent-mode objects
Scalable floating-point coordinate system

Visualization infrastructure
Data structuring
Visualization protocols

Applications!
Ptolemy II CAD/EDA
Software design Group awareness

The Diva Canvas

Persistent-mode graphics infrastructure for:
2D visualization surfaces
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Javaz2D

The “new graphics” from Sun
Arbitrary shapes and clip regions
Transforms
Alpha-channel
Anti-aliasing
Image support
Silly demos

Down-sides
Complex
Performance performance performance

Layered architecture
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Figures
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Structural recursion

Most apps define custom figures
Canvas pane is where the application is written

Some apps define custom layers
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Visualization s

Surfaces

A projection of
information to
visible (usually)
form

How do we
make them
reusable and
generic?

urfaces
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Infospaces (1)
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Web mining bot
Source code statistics
System model
Circuit simulation
Database query
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Infospaces (2)

Infospaces are structured
in complex ways
Contain other infospaces
Reference other infospaces
Infospaces are
application-specific
Can we build them from
reusable components?

How do we connect -
reusable surfaces?

Protocols

The language for communicating between
components

Events for notification (up)

API for modification (down) =
Protocols are typed at a high level \‘
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An example protocol: graph

Notification
Attached to an infosM_\ “Thin” client
GraphPort GraphChannel GraphReceiver
addNode() transmit() nodeAdded()
removeNode() N S nodeRemoved()
connectEdge() Modiification edgeHeadChanged()
disconnectEdge() edgeTailChanged()
carries |
GraphToken
getType() The modification
getSource() “back-channel” is crucial!

A generalization of the
AWT event-listener pattern

Parameterizing surfaces

Surface is parameterized by:
Node/edge renderer
Node/edge interactor
Layout engine
Controller for more flexible control

Possible instantiations
Bubble diagrams (ellipses, arc edges)
Schematic diagrams (rectangles, ports, manhattan
edges)
Sketch-based graph editing




Sketch-based interaction
Fluid navigation

Scrollbars don't work with

arbitrary zooming

Reduces interaction modality 7
Less formal interfaces

Sketching is more “natural”
Encourages brainstorming, r—

conceptual sketches e
Compared to paper, digital

sketches can be processed,

edited and archived
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More information

Diva 0.2 is released
http://www-cad.eecs.berkeley.edu/diva
canvas, graph, and sketch “done”
protocols and surfaces under construction
Integration with Ptolemy II
First-cut threading and type system visualizations
First-cut graphical editors
Stand-alone applications
Digital whiteboard on the 550 Cory LiveBoard




