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Information Visualization 

Graphics should reveal the data 
– show the data 

– not get in the way of the message 

– avoid distortion 

– present many numbers in a small space 

– make large data sets coherent 

– encourage comparison between data 

– supply both a broad overview and fine detail 

– serve a clear purpose 

 

    

E. Tufte  
Visual Display of Quantitative Information 

many examples on the following slides are taken from Tufte’s books 
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Representations 

Solving a problem simply means representing it so 
as to make the solution transparent  

(Simon, 1981) 

 
 
Good representations 

– allow people to find relevant information 

• information may be present but hard to find 
 

– allow people to compute desired conclusions 

• computations may be difficult or “for free” depending on 
representations 
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Good representations 

captures essential elements of the event / world 

deliberately leaves out / mutes the irrelevant 

appropriate for the person and their interpretation 

appropriate for the task, enhancing judgment ability 

 

How many buffalo? 

# Buffalo 

# Adults # calfs 

# Buffalo 

8 4 
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Which is the best flight? 

   depart arrive 
AC 117 Vancouver - Calgary   7:00  9:00 

Cdn 321 Vancouver - Calgary  9:00 12:00 

Cdn 355 Calgary -     Montreal 13:30 19:30 

AC 123 Calgary - Toronto 12:30 16:30 

AC 123 Toronto - Montreal 16:45 17:30 

*time zone: +1 van-cal, +2 cal-tor, mtl 

length 

stop-overs 

switches... 

7 9   11   13   15   17 

10 12   14  16   18 20 

Vancouver 

8 10    12    14    16    18 

AC 117 Cdn 321 

Cdn 355 
AC 123 

Calgary 

Toronto 

Montreal 
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When do I take my drugs? 

10 - 30% error rate in taking pills, same for pillbox organizers 
 
Inderal - 1 tablet 3 times a day 

Lanoxin  - 1 tablet every a.m. 

Carafate - 1 tablet before meals and at bedtime 

Zantac   - 1 tablet every 12 hours (twice a day) 

Quinag  - 1 tablet 4 times a day 

Couma  - 1 tablet a day 

         Breakfast     Lunch     Dinner    Bedtime 

Lanoxin O 

Inderal O O            O              O  

Quinag O O           O              O   

Carafate O O            O              O   

Zantac       O                            O   

Couma                            O 

Breakfast   Lunch Dinner    Bedtime 

Lanoxin 

Inderal    Inderal  Inderal Inderal   

Quinag    Quinag   Quinag  Quinag  

Carafate     Carafate   Carafate  Carafate    

    Zantac    Zantac  

    Couma 

  

Adapted from Donald Norman 
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right menu 

+ properties 

Which folder has the most documents? 

Windows 95 File Viewer 
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Visual information-seeking mantra 

Overview first, zoom and filter, then details on demand 

Overview first, zoom and filter, then details on demand 

Overview first, zoom and filter, then details on demand 

Overview first, zoom and filter, then details on demand 

Overview first, zoom and filter, then details on demand 

Overview first, zoom and filter, then details on demand 

Overview first, zoom and filter, then details on demand 

Overview first, zoom and filter, then details on demand 

Overview first, zoom and filter, then details on demand 

Overview first, zoom and filter, then details on demand 

Shneiderman, Designing the User Interface 3rd Ed. 1997 p523  
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Small multiples: Showing time and change 

E. Tufte Visual Display of Quantitative Information E. Tufte Visual Display of Quantitative Information 
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Small multiples: Showing time and change 

E. Tufte Visual Display of Quantitative Information 



Saul Greenberg 

Metaphors in interfaces 

Definition 
– represents a system object as if it were another type of object 

• disc / network file structure represented as file folders 

 

Purpose 
– leverages our knowledge of familiar, concrete objects to 

understand abstract computer and task concepts 
 

Problem 
– metaphor portrays inaccurate/naive conceptual model of the 

system 
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Metaphors 

Pervade excellent interfaces 

spreadsheet (actuary sheet) 

games (literal world) 
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Metaphors of „everyday things“ 

Control Panels with familiar controls 

Name:_______________ 
Address:_______________ 

City:_______________ 
Province:_______________ 

Postal Code:_______________

Forms 

Hierarchical Folders 
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TeamRooms 

List of rooms 

List of users 

chat tool 

shared whiteboard applets 

Roseman and Greenberg, U Calgary 
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TeamRooms 

 Room metaphor implies: 
– persistent room artifacts 

– both synchronous and asynchronous activity 

– asynchronous communication by sticky notes attached to 

artifacts 

– “for free” standard tools 

– ability to bring in custom tools via (applets) 

– same place/different place activity 

– knowing who is around 

– trivial groupware connectivity 

– ... 
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Metaphors on Direct Manipulation 

Direct manipulation 
– interface behaves as though the interaction was with a real-

world object rather than with an abstract system 

– the feeling of working directly on the task 

 

Central ideas 
– visibility of the objects of interest 

– rapid, reversible, incremental actions 

– manipulation by pointing and moving 

– immediate and continuous display of results 
 

Almost always based on a metaphor 
– mapped onto some facet of the real world task semantics 
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Direct manipulation 

Representation affects what can be directly manipulated 

Microsoft Schedule+ 
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Dynamic queries 

Searches and queries by  
– adjust sliders, buttons, check boxes, and other control widgets 

– display immediate updates as the control is adjusted 

 

Why? 
– rapid searching with imprecise queries 

– people explore data interactions and limits 



Queries: HomeBay project 

481 Student Project (April, 2000) Rob Pearson, Kashama Willms and James Chisan 

Dynamic 

Queries 

Radar 

Overview 

Progressive 

details on 

demand 
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Metaphors in interfaces 

Things to watch for 
 

– Use metaphors that matches user's conceptual task  

– desktop metaphor for office workers 

– paintbrush metaphor for artists... 
 

– Given a choice, choose the metaphor close to the way the 
system works 
 

– Ensure emotional tone is appropriate to users 

• eg file deletion metaphors 

– trashcan 

– black hole 

– paper shredder 

– pit bull terrier 

– nuclear disposal unit... 
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Metaphors in interfaces 

Things to watch for 
 

– will it restrict what people could actually do? 

• strict file/folder hierarchy  
vs  
system allows links between directories 
 

– will it set unrealistic expectations? 

• Clipit 



Saul Greenberg 

Metaphors in interfaces 

Common pitfalls 
– overly literal 

• unnecessary fidelity 

• excessive interactions 

• unnecessary restrictions 
 

– overly cute 

• novelty quickly wears off 
 

– mismatched 

• does not match user’s   
task and/or thinking 
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What you now know 

Good representations 
– captures essential elements of the event / world & mutes the 

irrelevant 

– appropriate for the person, their task, and their interpretation 
 

Information visualization 
– Tufte’s principles 

– overview first, zoom and filter, then details on demand 

– many techniques now available 
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What you now know 

Metaphors 
– leverages our knowledge of the familiar and concrete 

 

Direct manipulation 
– visibility of the objects of interest 

– rapid, reversible, incremental actions 

– manipulation by pointing and moving 

– immediate and continuous display of results (dynamic queries) 
 


