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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

— B. Shneiderman
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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 do we visualize data”?

Total Bandwidth
(millions of bits per second)
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What are the goals of visualization®
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Analysis: Subway Ridership Density
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Communication: Peyton's Records

Peyton Manning

Why Peyton Manning's Record Will 510)
Be Hard to Beat

By GREGOR AISCH and KEVIN QUEALY OCT. 19, 2014
Dan Marino
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|G. Aisch and K. Quealy, NYTimes]|
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https://www.nytimes.com/interactive/2014/10/19/upshot/peyton-manning-breaks-touchdown-passing-record.html

Communication: Peyton's Record Has Been Eclipsed

e Bar chart race
e Use motion to encode changes
¢ \/Ideo much more common today

ALL-TIME PASSING

TD LEADERS
(2005-2025)

INFL]
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https://www.instagram.com/reel/DO9fTPTkhfi/

Communication: Peyton's Record Has Been Eclipsed

e Bar chart race
e Use motion to encode changes
¢ \/Ideo much more common today
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https://www.instagram.com/reel/DO9fTPTkhfi/

Exploration <-> Communication Spectrum

Consecutive Starts by a Quarterback for a Single Team

e O 0O Quartz 2 [*]

games started

Each streak shows
consecutive starts by a
quarterback for a single team.
Streaks include playoffs.

1570 1975
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behind Eli.
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(K. Quealy, 2013]
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http://kpq.github.io/chartsnthings/2013/09/19-sketches-of-quarterback-timelines.html

What types of data can we visualize”

D. Koop, CSCI 627/490, Spring 2026 Northern Illinois University 15



lypes of Data

e [ables
e Networks (Graphs)
e Spatial Data
- Geography
- Physical (e.g. Scientific, Medical)
o [ext
® Sets
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Where have you seen visualizations”?
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Newspapers
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https://www.nytimes.com/interactive/2016/11/01/upshot/many-ways-to-map-election-results.html
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https://www.nytimes.com/interactive/2021/upshot/2020-election-map.html
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What Is the advantage of the second versions?
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INteraction
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How do we create modern visualizations”
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Tools

e Desktop Applications: ® [radeoffs
- Excel (see excelcharts.com) - Speed
- Tableau - Customization
- PowerB| - Understanding
e (Grammars: - Dissemination
- Vega-Lite
®* Programming Frameworks
- d3.Js

- Observable Plot, plot.ly, deck.gl

D. Koop, CSCI 627/490, Spring 2026 Northern Illinois University 25


http://excelcharts.com
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https://www.tableau.com/products/desktop

Observable Plot

» Array(1461) [Object, Object, Object, Object, Object, Object, Object, Object, Object, Object, Object, Object, Object, Object,

seattle

seattle = FileAttachment("seattle-weather.csv").csv({typed: true})

san - [ EENEEEEEETN NN
reo- [ ENEEEEENEEEEEn
ver- [ . EEEEEEEN B

A= [ ENE
May — . .7

Jun - EEEEEE
w- “HEl BEEEETEEE

«- HHEEEEENEE EEEEE DEE EEN
so- L DN B BN

- EEEECEEEEEE
w- FEECEE NN
- HHENENEEEN EEEEEEEEEEEEEEEEEEEEE

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Plot.plot({
height: 300,
padding: 0,
y: {
tickFormat: Plot.formatMonth("en", "short")
by
marks: |[
Plot.cell(seattle, Plot.group({fill: "max"}, {
x: d => d.date.getUTCDate(),
y: d => d.date.getUTCMonth(),
fill: "temp_max",
inset: 0.5
}))
]

i [Observable]
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https://observablehq.com/plot/
https://observablehq.com/@observablehq/plot-cell

Best Global Brands

Value in $M; color indicates sector. Data: Interbrand

10,000 20,000 30,000 40,000 50,000 60,000 70,000

;

AT&T

25,548

2000 M. Bostock]
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http://d3js.org
https://observablehq.com/@d3/bar-chart-race-explained

Best Global Brands

Value in $M; color indicates sector. Data: Interbrand

10,000 20,000 30,000 40,000 50,000 60,000 70,000

;

AT&T

25,548

2000 M. Bostock]

D. Koop, CSCI 627/490, Spring 2026 Northern Illinois University 28


http://d3js.org
https://observablehq.com/@d3/bar-chart-race-explained

Why do we care about the design of visualizations”
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Design: Focus on only the y-axis

Average Annual Global Temperature in Fahrenheit
1880-2015
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http://www.powerlineblog.com/archives/2015/10/the-only-global-warming-chart-you-need-from-now-on.php
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https://twitter.com/bizweekgraphics/status/676533647567114240

Design: Different y-axis

Average Annual Global Temperature in Fahrenheit
1880-2015
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http://www.powerlineblog.com/archives/2015/10/the-only-global-warming-chart-you-need-from-now-on.php

Administrivia
e Course Web Site

e Syllabus e g
- Plagiarism SRR Visualization
. ~ B Analysis & Desi
- Accommodations " .

® [extbook:
- Required: Munzner (VAD)

® Assignments
e Exams: Midterm (Mar. 4) and Final (May 4)
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https://faculty.cs.niu.edu/~dakoop/cs627-2026sp
https://www.cs.ubc.ca/~tmm/vadbook/

Administrivia
e Undergraduate (CSCI 490) and Graduate (CSCI 627) Course
- Graduate: Extra reading, exam questions
¢ Research Topics:
- Also Investigate some topics in depth
- Research papers as assigned reading (CSCI 627)
e Project: Create an interactive visualization (or vis research)
- Design
- Data analysis
- Insight

- Presentations: Last week of class
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Exams, Quizzes, and Missed Classes

o All quizzes and exams are In-person, closed-book, and closed-notes

e No makeup quizzes or exams will be given”

® You are responsible for all material presented In class and assigned readings.
f you miss a lecture, be sure to obtain class notes from a classmate before

the next class meeting
e Midterm: March 4
o Final: April 4
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Office Hours & Communication

o Office hours will be held in person
e Scheduled office hours are open to all students
- M: 1:45-3pm, W: 10:45am-12pm, or by appointment
® You do not need an appointment to stop In during scheduled office hours

¢ |[f you need an appointment outside of those times, please email me with
details about what you wish to discuss

* Many questions can be answered via email. Please consider writing an
email before scheduling a meeting.

* Do not send me screenshots of code! (send code or Observable links)
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Do not cheat!
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DO not plagiarize

¢ |t is Academic Misconduct

e Do your own work, do not copy anyone else's work, text, sentences, ...
- Anyone = another student, an internet source, book, blog, ...

® Do not share your work with anyone else

e Never quote text unless there Is a specific need.

- "l think there is a world market for maybe five computers.”
— Thomas Watson (1874-1956), Chairman of IBM, 1943)

e Cite sources that back up your claims or reflect the origin of an idea

- Vertex cover is an NP-Complete problem [1]. ...
1] Garey, M. R., and Johnson, D. S., "Computers and intractability: a guide

to NP-completeness.” 1979,
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DO Nnot cheat

e Cheating on assignments, projects, and exams Is not allowed

e You Will receive a zero for any assignment/exam/etc. where cheating has
occurred

e You will fail the course It you cheat more than once
e Misconduct is reported through the university's system
® YOU may discuss problems and approaches with other students

* You may not copy or transcribe code from another source (includes
generative Al)
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Do ask questions!
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Do ask questions

® |f you are stuck on a specific iIssue with an assignment:
- Do consult books, online documentation, tutorials
- Do discuss that specific issue with a classmate
- Do email me with specific questions
¢ |[f yOU are asked about a question:
- Do not share your code
- It the questioner Is trying to cheat, walk away
- |f you see an obvious mistake, kindly point it out
- Suggest a specific function or library that may be useful
- Discuss approaches or techniques
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Questions?
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