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From domain to abstraction

• domain characterization: 
details of application domain

– group of users, target domain, their questions & data

•varies wildly by domain

•must be specific enough to get traction

– domain questions/problems

•break down into simpler abstract tasks

• abstraction: data & task

– map what and why into generalized terms

• identify tasks that users wish to perform, or already do

• find data types that will support those tasks

– possibly transform /derive if need be
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Why Analyse Tasks Abstractly?

• Transforming task descriptions from domain-specific language into abstract form 
allows you to reason about similarities and differences between them
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• Transforming task descriptions from domain-specific language into abstract form 
allows you to reason about similarities and differences between them

• Allows useful comparisons between domain situations

• The apparent difference in different domains is misleading: there are a lot of 
similarities in the tasks people do once you strip away the surface language 
differences

– e.g. an epidemiologist studying the spread of a new strain of influenza might describe her task as “contrast the 

prognosis of patients who were intubated in the ICU more than one month after exposure to patients hospitalized 
within the first week”, while a marketing manager studying sales data might use language such as “see if the 
southern regional sales match up with the western regional sales over the holiday season”
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Why Analyse Tasks Abstractly?

• Transforming task descriptions from domain-specific language into abstract form 
allows you to reason about similarities and differences between them

• Allows useful comparisons between domain situations

• The apparent difference in different domains is misleading: there are a lot of 
similarities in the tasks people do once you strip away the surface language 
differences

– e.g. an epidemiologist studying the spread of a new strain of influenza might describe her task as “contrast the 

prognosis of patients who were intubated in the ICU more than one month after exposure to patients hospitalized 
within the first week”, while a marketing manager studying sales data might use language such as “see if the 
southern regional sales match up with the western regional sales over the holiday season”

• The analysis framework has a small set of carefully chosen words to describe why 
people are using vis, designed to help you crisply and concisely distinguish between 
different goals

• Another important reason to analyze the task is to understand whether and how to 
transform the user’s original data into different forms by deriving new data
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Design process
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Characterize Domain Situation

Map Domain-Language Task
to Abstract Task

Identify/Create Suitable Idiom/Technique

Map Domain-Language 
Data Description to 
Data Abstraction



Task abstraction: Actions and targets

• very high-level pattern

17

•{action, target} pairs

–discover distribution

–compare trends

–locate outliers

–browse topology



Task abstraction: Actions and targets

• very high-level pattern

• actions

– analyze

•high-level choices

– search

• find a known/unknown item

– query

• find out about characteristics of item

18

•{action, target} pairs

–discover distribution

–compare trends

–locate outliers

–browse topology



Task abstraction: Actions and targets

• very high-level pattern

• actions

– analyze

•high-level choices

– search

• find a known/unknown item

– query

• find out about characteristics of item

• targets

– what is being acted on
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Actions: Analyze

• consume

– discover vs present

•classic split

•aka explore vs 
explain

– enjoy

•newcomer

•aka casual, social 

• produce

– annotate, record

– derive

•crucial design choice
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Actions: Search

• what does user know?

– target, location

• lookup

– ex: word in dictionary

•alphabetical order

• locate

– ex: keys in your house

– ex: node in network

• browse

– ex: books in bookstore

• explore

– ex: find cool 
neighborhood in new 
city

https://bl.ocks.org/heybignick/3faf257bbbbc7743bb72310d03b86ee8


27

Actions: Query

• how much of the data 
matters?

– one: identify

– some: compare

– all: summarize
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Actions

• independent choices for 
each of these three levels

– analyze, search, query

– mix and match 



Task abstraction: Targets 
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Abstraction

• these {action, target} pairs are good starting point for vocabulary

– but sometimes you'll need more precision!

• rule of thumb

– systematically remove all domain jargon

• interplay: task and data abstraction

– need to use data abstraction within task abstraction

•to specify your targets!

•but task abstraction can lead you to transform the data 

– iterate back and forth

• first pass data, first pass task, second pass data, ... 
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Means and ends
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{action, target} pairs

–discover distribution

–compare trends

–locate outliers

–browse topology



Assignment 4 - Visualise Burtin's Antibiotic Dataset

• 3 antibiotics, penicillin, neomycin and streptomycin on 16 bacteria

• minimum concentration of the drug required to prevent the growth of the bacteria in 

vitro -- the minimum inhibitory concentration (MIC)

• their efficacy varied over six orders of magnitude

• scale varies from 1,000 micrograms per milliliter on the innermost ring to .001 

micrograms per milliliter on the outermost

• the longer the bar, the greater the efficacy of the antibiotic.



Assignment 2 - Visualise Burtin's Antibiotic Dataset

• How do the drugs compare?

• How do the bacteria group together?



• What is 

produced in 

Nebraska?

• Where is corn 

produced?


