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News

* Signup sheet round 2: check column (or add yourself)

* Canvas comments/question discussion
—one question/comment per reading required
* everybody got this right, great!
—responses to others required
« a few of you did not do this
« original requirement of 2, considering cutback to just |:discuss
* decision: cut back to just |

—if you spot typo in book, let me know if it'’s not already in errata list

* http://www.cs.ubc.ca/~tmm/vadbook/errata.html
* (but don’t count it as a question)

* not useful to tell me about typos in published papers

Ch 1.What’s Vis, and Why Do It?

Why have a human in the loop?

Computer-based,

: ation systems provide visual representations o
de51gned to hel peo

le arry out tasks more effectwely

Vlsuahzatlon is suitable w when there is a need to augment human capablhtles :
rather than replace people w1th computat:onal decxslon-makmg methods

. don t need vis when fully automatic solution exists and is trusted

* many analysis problems ill-specified
—don’t know exactly what questions to ask in advance

* possibilities
—long-term use for end users (e.g. exploratory analysis of scientific data)
—presentation of known results
—stepping stone to better understanding of requirements before developing models
—help developers of automatic solution refine/debug, determine parameters
—help end users of automatic solutions verify, build trust

Why use an external representation?

Computer-based visualization systems provid& vi
designed to help people carry out tasks more €T

* external representation: replace cognition with perception
Expression color scale
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[Cerebral:Visualizing Multiple Experimental Conditions on a Graph ; . 7
with Biological Context. Barsky, Munzner, Gardy, and Kincaid. IEEE N
TVCG (Proc. InfoVis) 14(6):1253-1260,2008]

Why represent all the data?

Computer-based visualization systems provide visua
designed to help people carry out tasks more effective

e summaries lose information, details matter
—confirm expected and find unexpected patterns
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Why focus on tasks and effectiveness?

Computer-based visualization sy
designed to help people carry o

epresentations of datasets

* tasks serve as constraint on design (as does data)
—idioms do not serve all tasks equally!

—challenge: recast tasks from domain-specific vocabulary to abstract forms

most possibilities ineffective
—validation is necessary, but tricky
—increases chance of finding good solutions if you understand full space of possibilities

what counts as effective?
—novel: enable entirely new kinds of analysis
—faster: speed up existing workflows

Why are there resource Ilmltatlons7

3 Vls de51gners must take 1nto account three very dlfferent kmds of resource llmltahons ]

those of computers, of humans, and of displays.

* computational limits
—processing time
—system memory
* human limits
—human attention and memory
* display limits
—pixels are precious resource, the most constrained resource

—information density: ratio of space used to encode info vs unused whitespace

« tradeoff between clutter and wasting space, find sweet spot between dense and sparse
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Further reading: Articles

Further reading: Books

VAD Ch 3:Task Abstraction

High-level actions: Analyze

» Mathematics and the Internet: A Source of Enormous Confusion and Great * Visualization Analysis and Design. Munzner. CRC Press, 2014. o Actions @ Torgts e consume @ Analyze
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* Rethinking Visualization: A High-Level Taxonomy. InfoVis 2004, p 151-158,2004. Shneiderman. Al ~2 © - + aka explore vs explain <l N all @
. . . . —Chapl 5 Produce (3 Attributes ] oo . N\ T
* The Eyes Have It: A Task by Data Type Taxonomy for Information Visualizations Ben s ot o sone My —enjoy A o
Shneiderman, Proc. 1996 |EEE Visual Languages * Data Visualization: Principles and Practice, 2nd ed. Alexandru Telea, CRC Press, 2014. (B =88 '.','!,',','Jm - “ . newcomer 5 Produce
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Analysis example: Derive one attribute

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. A
Proc. Intl. Conf. Computer Vision and Graphics, pp. 56-69, 2002.]
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In Out In In Out
Tree = Quantitative »  Tree +  Quantitative = Filtered Tree
attribute on nodes attribute on nodes Removed

unimportant parts

What? What? How?
3 InTree (3 Derive ® InTree (3 Summarize (3 Reduce
(® Out Quantitative 3 In Quantitative attribute on nodes (3 Topology (3 Filter

attribute on nodes (3 Out Filtered Tree

* output of one is input to next
—express dependencies

D |

How?

How?

—separate means from ends

How?
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DESIGN STUDY
METHODOLOGY
SUITABLE

TASK CLARITY
NOT ENOUGH DATA
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Design Study Methodology

Reflections from the Trenches and from the Stacks

joint work with:
Michael Sedimair, Miriah Meyer

http://www.cs.ubc.ca/labs/imager/tr/2012/dsm/

Design Study Methodology: Reflections from the Trenches and from the Stacks.
Sedimair, Meyer, Munzner. IEEE Trans.Visualization and Computer Graphics 18(12): 2431-2440, 2012 (Proc. InfoVis 2012).
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* commonality of representations cross-cuts domains!

in-car networks

Methodology
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Mehods Methodology

Methodology for problem-driven work

* definitions

TASK CLARITY

INFORMATION LOCATION

* 9-stage framework

* 32 pitfalls & how to avoid them

» comparison to related methodologies

Design studies: problem-driven vis research

* a specific real-world problem
—real users and real data,
—collaboration is (often) fundamental

design a visualization system
—implications: requirements, multiple ideas

validate the design

—at appropriate levels

reflect about lessons learned
—transferable research: improve design guidelines for vis in general
« confirm, refine, reject, propose

Design study methodology: definitions

ALGORITHM
AUTOMATION
POSSIBLE
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METHODOLOGY
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9 stage framework 9-stage framework learn 9-stage framework discover 9-stage framework reflect
winnow design * guidelines: confirm, refine, reject, propose write
cast implement
deploy
PRECONDITION CORE ANALYSIS ““"pReconDiTON  core  ANAsis | ereconpmon T core T “UANALysis
9-stage framework iterative Design study methodology: 32 pitfalls Collaboration incentives: Bidirectional
* what’s in it for domain scientist? P'TFALL I'm a domain expert!
¢ and how to avoid them —win: access to more suitable tools, can do better/faster/cheaper science Wanna collaborate?
—time spent could pay off with earlier access and/or more customized tools
* what's in it for vis? PREMATURE
PF-1 premature advan.ce: Jum.pmg forward over sFag.es general . : . N COLLABORATION Of courselll
PE-2 premature start: insufficient knowledge of vis literature learn —win: access to better understanding of your driving problems A .
" premature commitment: collaboration with wrong people WINnoy + crucial element in building effective tools to help COMMITMENT L ‘ %«m\\‘
"no real data available (yet ] ) ) Wwinnow - —opportunities to observe how you use them 4\/ Y e ! \:)
PF-5 insufficient time available from potential collaborators winnow « if they’re good enough, vis win: research success stories /o . FV/\ \
PF-6 no need for visualization: problem can be automated winnow —leads us to develop guidelines on how to build better tools in general /_T\ \ \\ ]ﬂl )
PF-7 researcher expertise does not match domain problem winnow « vis win: research progress in visualization \7\:; \ b V"L,‘_
PF-8 no need for research: engineering vs. research project winnow « [The Computer Scientist as Toolsmith II, Fred Brooks, CACM 30(3):61-68 1996] e
PF-9 no need for change: existing tools are good enough winnow (oLLAzORATOR. o \/
1S
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stay with few!
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Design study methodology: 32 pitfalls

¢ and how to avoid them

PF-1 premature advance: jumping forward over stages general
PF-2 premature start: insufficient knowledge of vis literature learn
PF-3 premature commitment: collaboration with wrong people winnow

§ o real data available (yet Winnow
PF-5 & insufficient time available from potential collaborators winnow
PF-6 no need for visualization: problem can be automated winnow
PF-7 researcher expertise does not match domain problem winnow
' no need for research: engineering vs. research project winnow

ge: existin

no need for chan tools are good enou

winnow 5

considerations

Have data’
Have time?
Have need!?

(OLLABORATOR

Research

problem




Design study methodology: 32 pitfalls

PF-10

no real/important/recurring task winnow
PF-11 no rapport with collaborators winnow
PF-12 | not identifying front line analyst and gatekeeper before start cast
PF-13 assuming every project will have the same role distribution cast
PF-14 § mistaking fellow tool builders for real end users | cast
PF-15 | 1gnoring practices that currently work we 1scover
PF-16 | expecting just talking or fly on wall to work discover
PF-17 | experts focusing on visualization design vs. domain problem discover
PF-18 | learning their problems/language: too little / too much discover
PF-19 | abstraction: too little design
PF-20 | premature design commitment: consideration space too small | design

roles bioinformatician
biologist ..Or maybe a
fellow tool
Are you a builder!
user??!
e
Ty
AR
J'/ ; \( \\
{ 17”7— \\
\\ J
"‘—
(OLLABORATOR

Examples from the trenches

* premature collaboration
* fellow tool builders with inaccurate assumptions about user needs
* data unavailable early so didn’t diagnose problems

WikeVis
0.5 years / 2 researchers

PowerSet Viewer
2 years / 4 researchers
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Design study methodology: 32 pitfalls

PF-10 | no real/important/recurring task winnow
PF-11 no rapport with collaborators winnow
PF-12 | not identifying front line analyst and gatekeeper before start cast
PF-13 assuming every project will have the same role distribution cast
PF-14 | mistaking fellow tool builders for real end users cast
PF-15 | ignoring practices that currently work well discover
PF-16 | expecting just talking or fly on wall to work discover
PF-17 | experts focusing on visualization design vs. domain problem discover
PF-18 | learning their problems/language: too little / too much discover
PF-19 | _abstraction: too little design
PF-20 § premature design commitment: consideration space too small | design

| want a tool with that

PITFALL

cool technique | saw the

PITFALL

Of course they need the cool

METAPHOR
Design Space

METAPHOR
Design Space

other day! . -
technique | built last year!
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Design study methodology: 32 pidals METAPHOR METAPHOR METAPHOR
, Design Space Design Space Design Space
* and how to avoid them g P g P g P
. . broad .
o + ) o + ) 1 know o + ) know
AUEIRISIDIERINEN! bR - asisld © o A o Scope S — o
} premature start: i eof vis literature | learn & - IO ° - - / © © < - I © o
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PF-5 insufficient time available from potential collaborators winnow + + ( |
PF-6 no need for visualization: problem can be automated winnow o o o o o o o | - o |
PF-7 researcher expertise does not match domain problem winnow - o + - o + - o +
PF-8 no need for research: engineering vs. research project winnow } - _ } - _ ) - _
PF-9 no need for change: existing tools are good enough winnow 2 + 2 - + & — +
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METAPHOR METAPHOR METAPHOR Design study methodology: 32 pitfalls
Design Space Design Space Design Space
PF-10 | no real/important/recurring task winnow
o - + ) know o - + ) know PF-11 | no rapport with collaborators winnow
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‘ PF-16 | expecting just talking or fly on wall to work discover
° ) propose ° ) propose b ro ad ' PF-17 § experts focusing on visua izau?n desi nvs _(')mai'n» roblem discover
[ J PF-18 learning their problems/language: too little / too muc] 1scover
PF-19 | abstraction: too little design
PF-20 | premature design commitment: consideration space too small | design
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PITFALL

PREMATURE DESIGN
COMMITMENT

| want a tool with that
cool technique | saw the
other day!

Tell me
more about
your current

Design study methodology: 32 pitfalls

Pitfall Example: Premature Publishing

algorithm innovation

design studies

(Must be first!

Further reading: Design studies

* BallotMaps: Detecting Name Bias in Alphabetically Ordered Ballot Papers. Jo Wood, Donia Badawood, Jason Dykes, Aidan Slingsby. IEEE TVCG 17(12): 2384-2391 (Proc InfoVis 201 1).

. :ATool for ve | i i Miriah Meyer, Tamara Munzner, Angela DePace and Hanspeter Pfister. [EEE Trans.Visualization and
Computer Graphics 16(6):908-917 (Proc. InfoVis 2010), 2010.

+ Pathline: A Tool for Comparative Functional Genomics, Miriah Meyer, Bang Wong, Tamara Munzner, Mark Styczynski and Hanspeter Pfister. Computer Graphics Forum (Proc. EuroVis
2010),29(3):1043-1052

SignalLens: Focus+Context Applied to Electronic Time Series. Robert Kincaid. IEEE Transactions on Visualization and Computer Graphics (Proc. InfoVis 2010), 16(6):900-907,2010.

+ ABySS-Explorer-Visualizing genome sequence assemblies, Cydney B. Nielsen, Shaun D. Jackman, Inanc Birol, Steven J.M. jones. [EEE Transactions on Visualization and Computer Graphics
(Proc InfoVis 2009) 15(6):881-8,2009.

+ Interactive Coordinated Multpl ez
Graphics (Proc.Vis 2009), 15(6): 1383-1390, 2009.

* MizBee:A Multiscale Synteny Browser, Miriah Meyer, Tamara Munzner, and Hanspeter Pfister. IEEE Trans.Visualization and Computer Graphics (Proc. InfoVis 09), 15(6):897-904, 2009.

of Bi Motion Data, Daniel F. Keefe, Marcus Ewert,William Ribarsky, Remco Chang. IEEE Trans.Visualization and Computer|

Analysis of Protein Compl Using Ma:

— - - - - . Robert Kincaid and Kurt Dejgaard. IEEE Symp Visual Analytics Science and Technology (VAST 2009), p 163-170,
DOMAIN EXPERTS C Q ¢ P~ PF-27 | failing to improve guidelines: confirm, refine, reject, propose | reflect 2009, § Ao e oo s ot e K T
A . n eat N <1e * N * Cerebral:Visualizing Multiple Experimental Conditions on a Graph with Biological Context. Aaron Barsky, Tamara Munzner, Jennifer L. Gardy, and Robert Kincaid. ransactions on
FOCUSED ON VIS WOI'kfl ow 1v \\ PF-28 insufficient writing time built into schedule write Visualization and Computer Graphics (Proc. InfoVis 2008) 14(6) (Nov-Dec) 2008, p 1253-1260.
. . . . . * Visual Exploration and Analysis of Historic Hotel Visits. Chris Weaver, David Fyfe, Anthony Robinson, Deryck W. Holdsworth, Donna ). Peuquet and Alan M. MacEachren. Information
D problems! \ \ PF-29 no technique contribution # good design study write o Exploradon snd Al of Hitori Horal Vit Chri Weave yie, Anthony Robinson, Deryck W. Holdsworth, Donna J. Peuquet and Alan M. MacEachren. Informatior
Es I G N vs \ T;\r PF_3O too much domajn background in paper write * Session Viewer:Visual Exploratory Analysis of Web Session Logs. Heidi Lam, Daniel Russell, Diane Tang, and Tamara Munzner. Proc. IEEE Symposium on Visual Analytics Science and
<\ U (| Technology (VAST), p 147-154,2007.
DOMAI N PROBLEM | ! PF-31 story told chronologically vs. focus on final results write « Expl y of array-based ive genomic hybridization. Robert Kincaid, Amir Ben-Dor, and Zohar Yakhini.Information Visualization (2005) 4, 176-190.
{ PF 32 tu d N t. n f d b t .t + Coordinated Graph and Scatter-Plot Views for the Visual Exploration of Microarray Time-Series Data Paul Craig and Jessie Kennedy, Proc. InfoVis 2003, p 173-180.
- premature énd: win race vs. practicé music Ior debu wnte « Cluster and Calendar based Visualization of Time Series Data. Jarke J. van Wijk and Edward R.van Selow, Proc. InfoVis 1999, p 4-9.
OLLABORATO! . C Tool For Linguistic Queries from MindNet. Tamara Munzner, Francois Guimbretiere, and George Robertson. Proc. InfoVis 1999, p 132-135.
Is 65 “ Jan-2010.himl it:/iwww alaineknipes.cominterestsiviolin_concertjog ¢ “
Next Time
* to read
—VAD Ch. 4:Validation
—VAD Ch. 5: Marks and Channels
—VAD Ch 6:Rules of Thumb
—paper:Artery Viz
.
Break In-class exercise: Abstraction
* reminder: my office hours are right after class (Tue 5pm)
—super-quick stuff in classroom
—everything else in my office X661
69 70 71




