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visualization tasks * introduction

* taxonomy of cluster separation factors * design study methodology

TASK CLARITY

* navigation: stretch and squish vs. pan/ * Cerebral

zoom navigation
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INFORMATION LOCATION

* nested model for vis design and v e —
validation

* 2D points vs 3D landscapes * MizBee

'Visualization
Analysis & Design

* impact of distortion on visual search,
visual memory

* papers process and pitfalls * TreeJuxtaposer

* book:Visualization Analysis and Design * wrapup




Cerebral B e rry

Visualizing Multiple Experimental Conditions on a Grabh with
Biological Context

joint work with:
Aaron Barsky, Jennifer Gardy, Robert Kincaid

http://www.pat ca/cerebral/

Cerebral:Visualizing Multiple Experimental Conditions on a Graph with Biological Context.
Barsky, Munzner, Gardy, Kincaid. IEEE TransVisualization and Computer Graphics 14(6):1253-1260 2008. (Proc. InfoVis 2008).
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What: Data abstraction

> Networks
* dataset types
—network e
* nodes: genes Node
* links: known interactions between genes A tem)
—table
> Tables

* quantitative attributes

—gene expression levels for nodes across different
experimental conditions

Attributes (columns)

Items
* categorical attributes (rows)
—subcellular location of interaction Cell containing value
—functional groups
@ Attribute Types
> Categorical = Ordered
= Ordinal = Quantitative
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Why:Task abstraction

* task: interpret microarray experiment results with

respect to gene network
—goal: accelerate existing discovery workflow

—compare distributions between attributes

* experimental conditions

= Discover

—interpret attributes in context of current network

topological structure

& Actions Targets
@ Attributes
> Compare
2 One
\% 2 Distribution v
.

(® Network Data
= Topology
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/

How: Idiom design decisions

arrange space for networks

—custom node-link diagram
layout

How?

* points for nodes Arrange Networks And Trees

* connection marks for links ® Node-link Diagrams

Connections and Marks

+ NETWORKS | « TREES

—vertical compartment
according to subcellular
location attribute

—cluster according to functional
grouping

How:Arrange space

* automatic layout similar to hand-drawn diagrams

—vertical compartment according to subcellular location attribute

hitp://www.nature.cominri/focus/tirinri1397.html

How: Idiom design decisions

Facet

® Juxtapose

3 Partition

» facet: partition data into multiple views
—juxtapose views side by side

* same encoding, different data: small multiples

* nodes in each view colored by expression levels for
experimental condition

1psu37.4 tesusz 24

Data

All Subset None

W' overview/
I Detail
Ju

Same

Small Multiples

Encoding

wal Mutitorm,
Overview/
Detail

Multiform

Different
Expression color scale

=

2.5 6 25

How: Juxtapose vs. animate
Manipulate LPSLLI7_1
® Change

[ome ,,

* comparison difficult across many

frames with with many changes
everywhere

Recepfori\x

* rule of thumb: eyes beat memory

Aooptotis
— principle: external cognition vs.
internal memory

Adhesion

Unknown

* easy to compare by moving eyes
between side-by-side views

* harder to compare memory of what you
saw to visible view

Extracellufar
natrix

Cytoskeleton.
S
X [

Transcription

Chemokine

\

Cerebral contributions

* multiple juxtaposed views support interactive comparison between gene
expression level experimental data and network context

automatic network layout algorithm in spirit of hand drawn diagrams
— localization and functional group attributes affect spatial position

open source
—Cytoscape plugin
—InnateDB database integration

http://www.pathogenomics.ca/cerebral/
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MizBee =t 2

A Multiscale Synteny Browser

joint work with:
Miriah Meyer, Hanspeter Pfister

http://www.cs.utah.edu/~miriah/mizbee

MizBee:A Multiscale Synceny Browser.
Meyer, Munzner, Pfister. IEEE Trans. Visualization and Computer Graphics 15(6):897-904, 2009 (Proc. InfoVis 2009).
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What: Data abstraction

* data: multiscale lists
—features: hundreds of thousands
* ordered attribute: position in chromosome sequence coordinates
* categorical attributes: orientation, chromosome of matching feature
* quantitative attributes: length, similarity score
—syntenic blocks: thousands
* contiguous sets of features on same chromosome

— non

* combine thresholded features if src

— destination chromosome and orientation match
—close together

—chromosomes: dozens
—genomes: two

Why:Tasks in domain language

* analyze conservation (similarity) relationships between
genomic features
—high-level biology questions
* evolution
— how long ago did two species share common ancestor?
* function

— which segment of the genome is responsible for specific function in the cell?

—low-level data-centric questions
* algorithm refinement
— are paired features within a block contiguous?
— which chromosomes share conserved blocks?
— are similarity scores alike within block?

Why:Tasks abstraction scale

relationship
* relationship types: proximity, size, orientation, similarity

* data scales: genome, chromosome, block, feature

chromosome
orientation
similarity

block
feature

* topics: algorithm in/out, block reliability, high-level science

size

‘Which chromosomes share conserved blocks?

For one chromosome, how many other chromosomes does it share blocks with?

What is the density of coverage and where are the gaps on: chromosomes? blocks?

x

% | x| x | x |genome

Where are the blocks: on chromosomes? around a specific location on a chromosome?

x | % | % | % | % | proximity / location

‘What are the sizes and locations of other genomic features near a block?

How large are the blocks?

Do neighboring blocks go to the same: chromosomes? relative location on a chromosome? x

Are the orientations matched or inverted for: block pairs? feature pairs?

Do the orientations match for pairs of: neighboring blocks? features within a block?

X X X | X |X|X X X X
x

Are similarity scores alike: with respect to neighboring blocks? within a block?

Avre the paired features within a block contiguous?

How large is a feature relative to other genes within a block?

X X | X | X X | X
X

What are the sizes, locations, and names of features within a block?

‘What are the differences between individual nucleotides of feature pairs? X

%1

How: Idiom design choices

* encode match relationships between
chromosome segments with both
—color
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3 Identity Channels: Categorical Attributes
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How:Arrange space How: Idiom design choices Facet How: Idiom design choices How: Idiom design choices
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How: Idiom design choices — MizBee contributions Outline
* outer ring: summarize relationships with color ~ ® select » first synteny browser with side-by-side linked views
—select one chromosome from set of source —across the range of scales ¢ introduction
chromosomes —encoding all four conservation relationship types
* inner ring: & Actions * proximity, size, orientation, similarity
destination ch d f selected ® auery * Cerebral
— destination chromosomes around copy of selecte oty > Compare > Summarie = Treeluxtaposer
source chromosome o L : * open source % - =i,
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“, TreeJuxtaposer: Scalable Tree Comparison using Focus+Context with Guaranteed Visibility.
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