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What is Data Visualization?
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How is it different from Computer Graphics?
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The purpose of computing is about insight, not numbers 

- R. W. Hamming 
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The purpose of visualization is about insight, not pictures 

- Card, Mackinlay, Schneiderman
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Why do we visualize data?  
(vs. looking at tables?)
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MTA Fare Data Table
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MTA Fare Data Visualization
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Why Graphics?
Figures are richer; provide more 
information with less clutter and in less 
space.
Figures provide the gestalt effect: they give 
an overview; make structure more visible.
Figures are more accessible, easier to 
understand, faster to grasp, more 
comprehensible, more memorable, more 
fun, and less formal.
          list adapted from: [Stasko et al. 1998]

Why do we visualize data?
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[T. Nørretranders][via A. Lex]
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What are the purposes for visualization?
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Exploration: Subway Ridership Density
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Communication: Peyton's Records
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[G. Aisch and K. Quealy, NYTimes]

https://www.nytimes.com/interactive/2014/10/19/upshot/peyton-manning-breaks-touchdown-passing-record.html
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Exploration <-> Communication Spectrum
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[K. Quealy, 2013]

Exploration CommunicationConfirmation
Questions Answers/Persuasion

Consecutive Starts by a Quarterback for a Single Team

http://kpq.github.io/chartsnthings/2013/09/19-sketches-of-quarterback-timelines.html
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What types of data can we visualize?
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Types of Data
• Tables 
• Networks (Graphs) 
• Spatial Data 
- Geography 
- Physical (e.g. Scientific, Medical) 

• Text 
• Sets
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Where have you seen visualizations?
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Books / Posters
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[Rock 'N' Roll is Here to Pay, R. Garofalo, 1977 (via Tufte)]
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[Music Timeline, Google Research]

http://music-timeline.appspot.com
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What is the advantage of the second version?
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Interaction
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How do we create modern visualizations?
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Tools
• Desktop Applications: 
- Excel (see excelcharts.com) 
- Tableau 
- … 

• Programming Frameworks 
- Processing 
- d3.js 
- deck.gl, MapboxGL 
- … 

• Tradeoffs 
- Speed 
- Customization 
- Understanding 
- Dissemination

�22

http://excelcharts.com
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 Data-Driven Documents
d3.js
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http://d3js.org
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Why do we care about the design of visualizations?
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Design: Focus on only the y-axis
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[S. Hayward, 2015]

http://www.powerlineblog.com/archives/2015/10/the-only-global-warming-chart-you-need-from-now-on.php
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Design: Year on the y-axis
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[@bizweekgraphics]

https://twitter.com/bizweekgraphics/status/676533647567114240
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Design: Different y-axis

�27

[S. Hayward, 2015]

http://www.powerlineblog.com/archives/2015/10/the-only-global-warming-chart-you-need-from-now-on.php
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Data Exploration through Visualization
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 runs weekends via Manhattan Br 

The subway operates 24 hours a 
day, but not all lines operate at all 
times. This map depicts morning to 
evening weekday service. Call our 
Travel Information Center at 511 for 
more information in English or 
Spanish (24 hours) or ask an agent 
for help in all other languages (6AM 
to 10PM). 

To show service more clearly, geography 
on this map has been modified. 
© 2013 Metropolitan Transportation Authority

visit www.mta.info

Key

August 2013

Full time service
Part time service

All trains stop (local 
and express service)

Local service only
Rush hour line

extension

Free subway transfer
Free out-of-system 
subway transfer 
(excluding single-ride 
ticket)

Terminal

Bus or AIRTRAIN
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Accessible
station

Additional express
service  
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Commuter rail service 

Bus to airport

  

Station
Name

   A•C

New York City Subway
with bus and railroad connections

Police

M60

The subway map depicts weekday service. Service differs by time of day and is sometimes affected by 
construction. Overhead directional signs on platforms show weekend, evening, and late night service. 
Visit mta.info for detailed guides to subway service: click on Maps, then “Individual Subway Line 
Maps,” “Service Guide,” or “Late Night Service Map.” For construction-related service changes, click 
on “Planned Service Changes” in the top menu bar. 
On weekends, the Weekender website and app show construction-related scheduled service changes. 
This information is also posted at station entrances and on platform columns of affected lines.

Transportation Data - NYC MTA
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MTA Fare Data Exploration
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MTA Fare Data Exploration
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Administrivia
• Course Web Site 
• Syllabus 
- Plagiarism 
- Accommodations 

• Textbook: 
- Required: Munzner (VAD) 
- Recommend: Murray, 2nd ed. (IDV) 

• Assignments 
• Exams: Midterm (Oct. 17) and Final (Dec. 11) 
• Registration
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Administrivia
• Undergraduate (CS 490) and Graduate (CS 680) 
- Extra reading, exam questions, project emphasis 

• Research Topics: 
- Also investigate some topics in depth 
- Research papers as assigned reading (CS 680) 

• Project: Create an interactive visualization (or vis research) 
- Design 
- Data analysis 
- Insight 
- Presentations: Last week of class
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Office Hours & Email
• Scheduled office hours are open to all students 
- TTh: 11am-12pm, or by appointment 

• You do not need an appointment to stop in during scheduled office hours 
• If you need an appointment outside of those times, please email me with 

specific details about what you wish to discuss 
• Many questions can be answered via email. Do not waste my time 

scheduling an appointment to ask a question that could be answered via 
email
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Programming
• "Programming is blindly manipulating symbols." - B. Victor 
• "Code is often the best tool we have because it is the most general tool we 

have; code has almost unlimited expressiveness" - M. Bostock 
• You will write code in this class 
- Your assignments will involve code 
- Your project will involve code 

• JavaScript is the language of the Web 
- Somewhat forgiving, not always the easiest to debug 
- Lots of references out there 
- A quickly-changing environment of frameworks
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Questions?


