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Domain$Situation

• Each$domain$has$its$own$vocabulary$for$
describing$data$and$problems

• Common$pitfall:$Cutting$corners$by$making$
assumptions$rather$than$actually$talking$to$
target$users

• Outcome:$A$detailed$set$of$questions$asked$
about$or$actions$carried$out$by$target$users

Data/Task$Abstraction

• Abstracting$specific$domain$questions$and$data$into$a$
generic$representation

• Task$blocks$are$identified$by$the$designer
– browsing,$comparing,$summarizing,$...

• Abstract$data$blocks$are$designed
– use$original$data,$transform$data,$derive$data,$...

• Many$vis idioms$are$specific$to$a$particular$data$type
– which$data$type$would$support$a$visual$representation$of$
the$data$that$addresses$the$user’s$problem



Visual$Encoding/Interaction

• Decide$on$the$specific$way$to$create$and$
manipulate$the$visual$representation$of$the$
abstract$data$block

• Visual$encoding$idiom
– controls$exactly$what$users$see

• Interaction$idiom
– controls$how$users$change$what$they$see

Algorithm

• Algorithm$used$to$instantiate$the$idiom

• Deals$mainly$with$computer$graphics$
implementation$details

• In$most$cases,$we’re$using$d3$constructs$to$build$
the$idioms,$so$we$have$no$control$over$the$
underlying$rendering$algorithm

• Some$may$use$this$level$in$efficiently$loading/preT
filtering$data$to$reduce$interaction$delay



Threat       Wrong problem

Threat   Wrong task/data abstraction

Threat       Ineffective encoding/interaction idiom

Threat       Slow algorithm

Validate   Observe and interview target users

Validate   Analyze computational complexity

Validate   Measure system time/memory

Validate   Observe adoption rates

Validate   Test on target users, collect anecdotal evidence of utility
Validate   Field study, document human usage of deployed system

Validate   Qualitative/quantitative result image analysis

Validate   Lab study, measure human time/errors for task

Validate   Justify encoding/interaction design

Implement system

 Test on any users, informal usability study

domain$situation

data/task$abstraction

visual$encoding$/$
interaction$idiom

algorithm
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Domain$Validation

• Threat:$Problem$is$misTcharacterized

• Immediate$Validation:$Field$Study
– investigator$observes$how$people$act$in$realTworld$
settings

• Downstream$Validation:$Adoption$Rates
– how$many$people$are$actually$using$the$system

Observe$and$interview$target$users

Observe$adoption$rates

Implement(system



Abstraction$Validation

• Threat:$Wrong$task/data$abstraction

• Immediate$Validation:$None

• Downstream$Validation:$Test$the$system
– by$target$users$doing$their$own$work

Test$on$target$users,$collect$
anecdotal$evidence$of$utility

Field$study,$document$human$
usage$of$deployed$system

Implement(system

Idiom$Validation

• Threat:$Ineffective$encoding/interaction$idiom

• Immediate$Validation:$justification
– carefully$justify$the$design$of$the$idiom$with$respect$to$known$

perceptual$and$cognitive$principles

• Downstream$Validation:$qualitative$image$analysis,$quality$
metrics,$lab$study
– qualitative$discussion$of$results,$usage$scenarios$– show$

examples
– quality$metrics$– quantitative$measurement$of$result$images$

(e.g.,$number$of$edge$crossings)
– lab$study$– controlled$experiment$in$lab$setting

Justify$encoding/interaction$design

Qualitative/quantitative$result$image$
analysis
Test(on(any(users,(informal(usability(study
Lab$study,$measure$human$time/errors$
for$task

Implement(system



Idiom$Validation

• Threat:$Ineffective$encoding/interaction$idiom

• Immediate$Validation:$justification
– carefully)justify)the)design)of)the)idiom)with)respect)to)known)

perceptual)and)cognitive)principles

• Downstream$Validation:$qualitative$image$analysis,$quality$
metrics,$lab$study
– qualitative)discussion)of)results,)usage)scenarios)– show)

examples
– quality$metrics$– quantitative$measurement$of$result$images$

(e.g.,$number$of$edge$crossings)
– lab$study$– controlled$experiment$in$lab$setting

Justify$encoding/interaction$design

Qualitative/quantitative$result$image$
analysis
Test(on(any(users,(informal(usability(study
Lab$study,$measure$human$time/errors$
for$task

Implement(system

Your)project)papers)
should)have)these

Algorithm$Validation

• Threat:$Slow$algorithm

• Immediate$Validation:$analyze$complexity
– use$standard$algorithm$analysis$methods
– based$on$number$of$items$in$the$dataset$or$pixels$in$the$
display

• Downstream$Validation:$measure$performance
– measure$wallTclock$time$and$memory$performance$for$the$
implemented$algorithm

– typical$consideration$is$how$dataset$size$affects$algorithm$
speed

Analyze$computational$
complexity

Measure$system$time/memory

Implement(system
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Example

Justify encoding/interaction design

Measure system time/memory

Qualitative result image analysis

Observe and interview target users
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Domain

Justify encoding/interaction design

Measure system time/memory

Qualitative result image analysis

Observe and interview target users
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Encoding/Interaction$T Immediate

Justify encoding/interaction design

Measure system time/memory

Qualitative result image analysis

Observe and interview target users
justify$interaction

justify$encoding
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Algorithm

Justify encoding/interaction design

Measure system time/memory

Qualitative result image analysis

Observe and interview target users
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Encoding/Interaction$T Downstream

Justify encoding/interaction design

Measure system time/memory

Qualitative result image analysis

Observe and interview target users

Evaluation$Paper

Not$all$papers$have$
(or$even$should$
have)$validation$for$
every$level

Lab study, measure human time/errors for task



WhatTWhyTHow$Table

• There$are$some$nice$examples$of$how$to$frame$this$in$Chapter$15.$

• For$each$of$the$visualization$tools,$there's$a$table$that$describes$
things$like$"what:$data",$"what:$derived",$"why:$tasks",$"how:$
encode".
– what$– see$Chapter$2
– why$– see$Chapter$3
– how:$encode$– see$Chapters$7T10
– how:$manipulate$– see$Chapter$11
– how:$facet$– see$Chapter$12
– how:$reduce$– see$Chapters$13T14$

• The$"what"$and$"why"$tasks$should$be$driving$how$you$developed$
the$"how".$

• Your$system$may$not$include$all$of$the$“how”$items,$but$you$need$
to$address$the$ones$that$it$does$have.
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