Information Visualization

interactive visual representation of abstract data



Interactivity

static images
- 10,000 years
- art, graphic design

moving images
- 100 years
- cinematography

interactive graphics
- 20 years
- computer graphics, human-computer interaction



Information Visualization

interactive visual representation of abstract data
- help human perform some task more effectively



Task-Oriented Design: Constellation

custom design for checking semantic networks
- reading definition subgraph labels
- following paths through network

P = L

.

[graphics.stanford.edu/papers/munzner_thesis/html/node 10.html#layoutefffig]




Task-Oriented Design

previous general methods

[graphics.stanford.edu/papers/munzner_thesis/html/node 10.html#dotconstfig]



Information Visualization

interactive visual representation of abstract data
- help human perform some task more effectively

bridging many fields
- graphics: interacting in realtime
- cognitive psych: finding appropriate representation
- HCI: using task to guide design and evaluation

external representation
- reduces load on working memory
- offload cognition

- familiar example: multiplication/division



External Representation: multiplication

paper mental buffer



External Representation: multiplication

paper mental buffer

57
X 48 [ 78=56 ]



External Representation: multiplication

paper mental buffer
5
57
X 48 | 7°8=56]



External Representation: multiplication

paper mental buffer
5
57
X 48 [5*8=40 + 5 = 45]



External Representation: multiplication

paper mental buffer
57
X 48 [5*8=40 + 5 = 45]

456



External Representation: multiplication

paper mental buffer
57
X 48 [7*%4=28]

456



External Representation: multiplication

paper mental buffer
2
57
X 48 [7*4=28]
456



External Representation: multiplication

paper mental buffer
2
57
X 48 [5*4=20 + 2 =22]
456



External Representation: multiplication

paper mental buffer
57
X 48 [5*4=20 + 2 =22]



External Representation: multiplication

paper mental buffer



External Representation: multiplication

paper mental buffer
57
X 48
456
228 [8+5 = 13]



External Representation: multiplication

paper mental buffer
57
X 48
1
456
228 [8+5 = 13]

36



External Representation: multiplication

paper mental buffer
57
X 48
1
456
228 [4+2+1=7]

36



External Representation: multiplication

paper mental buffer
57
X 48
456
258 [4+2+1=7]



External Representation: multiplication

paper mental buffer



Information Visualization

interactive visual representation of abstract data
- help human perform some task more effectively

bridging many fields
- graphics: interacting in realtime
- cognitive psych: finding appropriate representation
- HCI: using task to guide design and evaluation

external representation
- reduces load on working memory
- offload cognition

- familiar example: multiplication/division
- infovis example: topic graphs



External Representation: Topic Graphs
[Godel, Escher, Bach. Hofstadter 1979]

Paradoxes - Lewis Carroll
Turing - Halting problem

Halting problem - Infinity
Paradoxes - Infinity

Infinity - Lewis Carroll
Infinity - Unpredictably long

searches |
Infinity - Recursion

Infinity - Zeno
Infinity - Paradoxes

Lewis Carroll - Zeno
Lewis Carroll - Wordplay

Halting problem - Decision
procedures

BlooP and FlooP - Al
Halting problem - Unpredictably

long searches
BlooP and FlooP - Unpredictably
long searches

BlooP and FlooP - Recursion
Tarski - Truth vs. provability

Tarski - Epimenides
Tarski — Undecidability
Paradoxes - Self-ref

[...]



External Representation: Topic Graphs

offload cognition to visual systems
minimal attention to read answer

Paradoxes Halting problem I

@ Epimenides @i on pl'me@ @




External Rep: Automatic Layout
manual: hours, days automatic: seconds
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= = dot, [Gansner et al 93]
[Godel, Escher, Bach. Hofstader 79]



InfoVis vs. SciVis

Is spatialization given (scivis) or chosen (infovis)
- my definition

names are unfortunate historical accidents
- not scivis iff data generated by scientists
- infovis not unscientific
- scivis not uninformative
- but - too late to change

infovis: how to represent
- choosing, doing, evaluating
- huge space of possibilities: random walk ineffective
- need design guidelines



Overviews: mantra

overview
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Visual Information Seeking: Tight Coupling of Dynamic Query Filters with Starfield Displays. Ahlberg and Shneiderman, Proc SIGCHI '94,
citeseer.ist.psu.edu/ahlberg94visual.html]



Overviews: mantra

overview, zoom and filter
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[Visual Information Seeking: Tight Coupling of Dynamic Query Filters with Starfield Displays. Ahlberg and Shneiderman, Proc SIGCHI 94,
citeseer.ist.psu.edu/ahlberg94visual.html]



Overviews: mantra

overview, zoom and filter, details-on-demand
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[Visual Information Seeking: Tight Coupling of Dynamic Query Filters with Starfield Displays. Ahlberg and Shneiderman, Proc SIGCHI '94,
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Overviews: Shneiderman mantra

overview first,
then zoom and filter,
details-on-demand

The Eyes Have It: A Task by Data Type Taxonomy for Information Visualizations.
Ben Shneiderman, Proc. 1996 IEEE Visual Languages, also Maryland HCIL TR 96-13
ftp:/ /ftp.cs.umd.edu/pub/hcil/Reports-Abstracts-Bibliography/96-13html/96-13.html



Overviews: Rivet

performance tuning
- levels of detail

We are able to focus the area of interest to The instruction mix chart lets us see what
2000 cycles - few enough cycles that we @ types of instructions are in the pipeline
can use animation for further investigation. during the time interval of interest.

n
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- Exception/Flush i ' aad/Store - Mo Stall - Empty,/Icache - Issug/Functional Unit

There are periods of increased The overview displays stall and

pipeline stall throughout the @ throughput information for the
execution entire execution.

[Stolte et al, Visualizing Application Behavior on Superscalar Processors, InfoVis 99,
graphics.stanford.edu/papers/rivet_pipeline]






