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Example 3: Derive Many New Attributes

Fig 3.12 Computational fluid dynamics vis showing the list of many derived attributes (top left), one view of the original spatialfield (top right), and four

other views showing pairs of derived derived attributes.
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Figure 3.13 Analyzing a chained sequence, where many attributes are derived and visually encoded.
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Design Study Methodology: Problem-driven Vis Research

a specific real-world problem

+ real users and real data,
+ collaboration is (often) fundamental

design avisualization system
« implications: requirements, multiple ideas
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+ transferable research: improve design guidelines for vis in general
+ confirm, refine, reject, propose
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Chapter 3 - Task Abstraction

‘The Big Picture
I the following, we introduce why a v tool is being used by breaking down into actions and targets.

Actions:

+ Analyze: Consume (Discover, Present, Enjoy) Produce (Annotate, Record, Derive)
+ Search: Lookup, Locate, Browse, Explore.
+ Query: Identify, Compare, Summarize

Targets: All Data, Attributes, Network Data, Spatial Data
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faction, target] pairs

« discover distribution

+ compare trends
+ locate outliers.

« browse topology

Required reaing: Chapter 3 Why: Task Abstraction, in the textbook.
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Action of Analyze (consume, produce)
) Analyze

» Consume
» Dicover » rsent -

At the highest level, the framework distinguishes between two possible goaks o people who want o analyze data using avs took: users might oy want to
consume existing information or 30 o actvely produce new information.

Consume

+ The discovery goal means using vis 1o find new knowledge that was previously unknown. The goal is 10 generate a new hypothesis and figure out the
ypothesis s true orfalse.

+ The present goal efers 0 use is forthe succinct commurication of information.forteling a story with data,or guiding an audience through a series of
operations. Here the knowledge is alrcady known 1o the presenter in advance.

+ The enjoy goal refers Lo casual encounters with vis. For istance,he encounters might look at an infographic while reading a bog post.

Produce
Produce ncludes Annotate, Record and Derivelransform.

Derive docsnt just draw what you'e given! You nced to decide what the right thing Lo show; reate it with a seris of transformations from the orginal
dataset and draw tha.IL s one of th four major strategies for handing complexiy.
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Figure 3.5 Derived attributes can be diretly visually encoded. () Two original attributes are plotted, imports and exports. (b) The quantitative derived
attibute of trade balance, the difference between the two orginas  can be plotted drectly
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Actions of Search, Query
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+ target, location

Low-level Query: How much of the data matters?
« one, some, all
Mix & Match

« analyze, query, search
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Figure 3.6 The goals of the user might be to find or understand specific aspects of the data: trends and outlier for any kinds of data; individual values, the
imum or maximum value of the range; the entire distribution of a single attribute; or the dependencies, correlations, or similarities between multiple
attributes; topology of paths for network data, and shape for spatial data.
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Examples of Task Abstraction

‘The three examples below will show you how what-why-how framework can be used right away.
‘The first example covers comparative analysis between two vis tools.

‘The second example discusses deriving a single attribute, an importance measure for trees to decide which branches to show to summarize its topological
structure.

‘The third example, covers deriving many new attributes and augmenting a spatial fluid dynamics dataset by creating derived spaces.

Example 1: Comparing two idioms.

Figure 3.8. (a) SpaceTree [Supporting Exploration in Large Node LinkTree, Design Evolution and Empirical Evaluation. Grosjean, Plaisant. and Bederson. Proc.
InfoVis 2002, p 57-64.] (o]TreeJuxtaposer [ScalableTree Comparison Using Focus + Context With Guaranteed Visibility. ACMTrans.on Graphics (Proc.
SIGGRAPH) 22:453- 462, 2003]

What? Why? How?
@ Tree ® Actions @ SpaceTree
AI" aPresent >locate identfy  »Encode »Navigate »Select » Filter - Aggregate
W cm ° e Fer B
® Targets @ TreeJuxtaposer
» Path between two nodes » Encode » Navigate Select » Arrange

X (Y

Figure 3.9 Analyzing what-why-how comparatively for the two idioms SpaceTree and TreeJuxtaposer.
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Example 2: Derive one attribute
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Figure 3.10 The derived quantitative attribute of Strahler numbers is used to filter the tree in order to create a recognizable summary. (a) The important

skeleton of a large tree s visible when only 5000 of the highest ranked nodes are shown. (b) The full tree has over a million nodes.

Strahler number

+ centrality metric for trees/networks
+ derived quantitative attribute

« draw top 5K of 500K for good skeleton
[Using Strahler numbers for real time visual exploration of huge graphs. Auber. Proc. Intl. Conf. Computer Vision and Graphics, pp. 56-69, 2002

Figure 3.1 Analyze a chained sequence of two instances where an attribute is derived in order to summarize a tree using what-why-how framework.




