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Outline

» research cycles and colaborator oles.
» value of collboration: success stories

> difculy of coliboration: when 1o walk away

Research Cycles
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> difcul for one person cover allcycles.
> colaboration is obvious way o fil in gaps

Collab Roles: Methodology « Vis — Problems

> ight: providers of diving problems
+ domain expert, target application users
» midde: fellow vs practioners.
» all he usual reasons to work oty instead of alone
> middle: follow tool builders, outside of vis
» ofen want v nteface for thirtools/algs
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+ Informs Vis:

» methodology: mathemaics of hyperbolic geometry.

> colab as way to build expertise
+ webuiz: it projet, in callab with hyperbolc geometer
- H3:laterproject, solo
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- Informs Vis: Evaluate Techniques

» methodology: evaluate systems/techniques
> colab as way to extend reach of research program
» two projects i collab with HC researchers.

Methodology — Informs Vis: Evaluate Perception

» methodology: evaluate low-level perceplual mechanisms
> colab as way to extend reach of research program

> two projects in collab with perceptual psych researcher
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» compare H3 technique to otner techiques.
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User Studies

> designing good user studies is very lricky.
» stats analysis in papers is just tp of ceberg
» many ways to make methodological misakes n design

* oy sy s o gt 1t
HGUpsych: extend roach of rsearch s

> lab study is only one possibity

~ now carrying out more cbservationalfiod studies

Vis — Driven By Problems

> three approaches

» pick one protiem damain,immarse yoursetn
» evantually bocome near.export yoursal!
» davelop cose e tosxperts n o

- pick probiem domain where you are already expert
> Yo are e gt user

» move betwaen problem domains opporunitstally
» oy sl spprosch

- y
use distorion-based techiques.
» changing drecton of my research program
+ rosearch cycles in action
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» cica top: abtractnglgeneralizing from dorain proem
protiom

Vis — Driven By Problems: Constellation
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Vis — Driven By Problems: TreeJuxtaposer

> driven by: needs of evolutionary biologists comparing
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algorithms thal raverse semanic networks bult from
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+ visuallayerng o csambiguale dge crossings
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Methodology — Informs Vis: TreeJuxtaposer

» colab with computational geomelry researchers

+ methodology: algs for compuing correspondences
between rees.

» alhough generaltheoreical area wel studied, vis noeds
lod u To now open protie
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Vis Technique Refinement
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» technique-driven instead of problem-driven
» goat:algortm improverment
+ best forginal technique Jusfied by real probiem
» cosa collab with problem domain people ot eguired

> of course, can collab wit fellow vs practioners.

Vis Technique Refinement: Accordion Drawing

» extend/generalize technique inlroduced in Treeduxiaposer

+ scale up o trees of 15M nodes using GPU, 5M nodes on
siandard b

Sk, Histrone,and e Paronsd Fanderng st o
Sclab Acordn Drawi (ExendedVrsin). momatn Vualzaton
s@y137151, 2008
+ general rendoring ramowerk supporting quarantood
vsibiiy for many data ypes.
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» stretch and squish navigation aigs that handie millions of
ftems




Vis Technique Refinement: MDSteer

» make dimensionaliy reduction steerable.
» pure techniaus refinement
+ wll esiabished probiom
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Vis Technique Refinement: TopoLayout

» muliievel graph craving
» broak up graph Ino pieces based on graph connectiiy
» craw sach piece with appropriate agorithm
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Four Process Questions

> questions to ask before starting collab projects
+ somatimos | askod thom oary
- sometimes | wish Id asked them early

what s the ole of my collaborators?
» real users with g prablems?

+ folow too buiders?

 providersofprinciples or methodologies?

» 2.s there a real need for my new approachtool?
> 3. am | addressing a eal task?

> 4. doos real data exist and can | gotit?

Q1. Real Users or Fellow Tool Builders?

> real users
- target end-users intended fo use tool
> follow tool builders (FT8)
» noninovis persan, typicll fom S domain
+ wants 1o work with me lo build a (beter) ool imed at
endusers

> example:
- data mining FTB wanis to a0d inovis “windshield o
ioerablo daia minng systom
» ionded e uors aro s i waohus o
et basket transacton data

Q1. Real Users or Fellow Tool Builders?

» FTB can be valuable collaborators
> but not a substtute fo diect contact with real users
+ even i longstanding project
+ especially i new project
» diffrent stuaton than user-centered design

» faiure 0 explcity istnguish can lead forole confusion

Q2. Real Need?

» do users need a new tooltechniquelapproach?

» are oising tools good enough 10 6o the job?

» even i not prfec rom infovisresearch standpoint

+ some users do have infovis noeds without knowing i
» is problem on the table best solved with infovis?

+ orother methods?

+ some users who ask for infovs, don' have real noad
> are users willing 1o Uy new tool?

Example: Power Grid Control Room Vis

» FTB collaborator conjecture: control room operators had
specifc proble during crisis use that nfovis would solve

» now projoc justfunded
+ FTB connecton with real users allowed conrolroom visit
» investigation led me to disagree
+ existing ool safisfed users, were adequato for ormal use
» plus, in midst of pgrade 0 new systems.
= unclarif serbuyin or vl data

ot worth uphilsruggle o deal wihreuctant users

- away early,

Example: Accordion Drawing For Cancer Research

» cancer researchers ooking at sequence-registered data
» used accordion drawing inrasiructure 1o quickly make
protoype fo theirdatasel
* carotahsomatn and niriows shows o 1t AD
apabiios o showing o rencontcus agons
Smotancousy ot what ey ey
» outcome: waked avey afersevral s, ging
onson el engneer grovemsnt o
e ot i o

> principle: hard for domain scientiss 1o make judgement
out vis tools unless they see their own data

+ do not assume they can generaliz from other dal, show
thom thoirs

Q3: Real Task - Showing the Right Structure?

» is the structure I'm showing really what they need to see?
» oram | just showing data tht's easy o gather?
» oram | just adressing nood of T, but no real users?

» example: showing fine-grained structure of search space.

* iusas manask o g rkrmalon,doo s oo
constuct and maintain mental model of search space?

» ordoas that add cogntve overhead, rahor than reduce 17!

Examples: Showing Information Spaces

» visualize hyperlink siructure of web for browsing users
+ my enty nta infovs (common story!)
- assertion ofost.in yperspace, wihoutrealuse case
» outcome: VAML 95 paper

> later, H3 use case was for webmasters instead of browsers

> later, semanic network vs Inquiries.
+ outcome:

Q3: Real Task - Will Their Need Persist?

> do they do chosen task seldom or occasionally or always?
» vl hey keep doing 2
> example: Constelation project

- et sy done, ther noeds had shited

outcome: 99 paper was carelul design study,but
oot s st

» ltr wi Teedoxaoser.ic il task: ioog have

s for centurles!

Q3: Real Task - Does It Exist?

» real users, real data...but no clear questions
» “maybe there's something interesting luring n there”
> hard 0 know f you solved probiem
» hard o earn new tings about infovis
» examples: networking, securly
» outcome: nascen collaboration possibilies not pursued

Q4: Real Data - Can | Have It?

» is data proprietary?
- many reasonsfordata producer tonot release it
» expose intellectual property, embarass organization
> examplo: data mining dashboard
+ never ocouned to me fo ask f real data avallable
» . bscauss colaboratr spproached me
> ot axpiity considor FTB vs. U rclos!
» gacovred O clural o of syt cla
benchmarks, ony atter many months o project!
» conjocture: we'o notseeing somelhing uselu becauso
Pothing 0 sa¢ in fako data,wil cnange wh get realdata
» contnued win major oflort 10 axond datamiing sorver,
e sl i s iovs G

Q4: Real Data - Can | Have It?

> exampl: data mining dashboard, cont.
+ realty: couid not ge eal dat
» cventally scounged quasirealdata
- s, ity scalaieLochue st show anthing sl
» ealized pproach gt maic ask 2 yars it projct
» outcome: tech report

Characteristics | Look For In Collaborators

> people with driving problems.
» big daia
» clear questons
» enthusiasmrespect for vis possbiltes

» all collaborators
+ has suffiont imo for the project
+ research mestings are un
+ project has funding (deally)




Collaboration Conclusions

» simple story misses some complexity
» 0o forth and colaborate
+ thves cheersfo inferdisciplnary research

> nuanced message: collaboration s a challenging dance
» learning each others' language
 fincing the rght pocple
+ finding the rght prablems.

> big picture: often very rewarding and worthwhile
» but kesp checking tha neads on both sdes are being mel




