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How much data are we producing?
(1 exabyte or 1 EB = 1 million terabytes)

2002 – 5 EB 2006 – 161 EB

2010 – 1,200 EB
2011 – 1,800 EB

2013 – 4,400 EB

2016 – 16,100 EB

A stack of DVDs stretching from 
the Earth to the Moon, and back!

A stack of iPads that stretch 
2/3rds of the way to the Moon! 🚀 

2023 – 120,000 EB

https://www.statista.com/topics/1464/big-data/#topicOverview

But what is in all 
this data??

https://www.statista.com/topics/1464/big-data/#topicOverview
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Physical Sensors

https://stamen.com/work/cabspotting/
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Health and Medicine



Records of Human Activity
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https://www.facebook.com/notes/10158791468612200/
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"The ability to take data 

—to be able to understand it, to process it, to extract 
value from it, to visualize it, to communicate it— 

that’s going to be a hugely important skill in the next 
decades, 

… because now we really do have essentially free and 
ubiquitous data. So the complimentary scarce factor is 
the ability to understand that data and extract value 
from it."

Hal Varian, Google’s Chief Economist 

The McKinsey Quarterly, Jan 2009
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"The ability to take data 

—to be able to understand it, to process it, to extract 
value from it, to visualize it, to communicate it— 

that’s going to be a hugely important skill in the next 
decades, 

… because now we really do have essentially free and 
ubiquitous data. So the complimentary scarce factor is 
the ability to understand that data and extract value 
from it." 

Hal Varian, Google’s Chief Economist 

The McKinsey Quarterly, Jan 2009

"free" to whom?

"ubiquitous" about whom?

"value" to whose benefit?

But wait!
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High potential for data abuse…

https://www.theatlantic.com/technology/archive/2018/04/facebook-cambridge-analytica-victims/557648/
https://www.theatlantic.com/science/archive/2016/03/psychologys-replication-crisis-cant-be-wished-away/472272/


9
…amplified by “big data” and ML systems.

https://www.theguardian.com/inequality/2017/aug/08/rise-of-the-racist-robots-how-ai-is-learning-all-our-worst-impulses
https://www.theverge.com/2016/3/24/11297050/tay-microsoft-chatbot-racist
https://www.theguardian.com/inequality/2017/aug/08/rise-of-the-racist-robots-how-ai-is-learning-all-our-worst-impulses


How might we use visualization to 
empower understanding of data and 
analysis processes?

10



What is visualization?
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“Transformation of the symbolic into the geometric” 

	 [McCormick et al. 1987]

“... finding the artificial memory that best supports 
our natural means of perception.” [Bertin 1967]

“The use of computer-generated, interactive, 
visual representations of data to amplify 
cognition.” 

	 [Card, Mackinlay, & Shneiderman 1999]
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X Y X Y X Y X Y
10 8.04 10 9.14 10 7.46 8 6.58
8 6.95 8 8.14 8 6.77 8 5.76
13 7.58 13 8.74 13 12.74 8 7.71
9 8.81 9 8.77 9 7.11 8 8.84
11 8.33 11 9.26 11 7.81 8 8.47
14 9.96 14 8.1 14 8.84 8 7.04
6 7.24 6 6.13 6 6.08 8 5.25
4 4.26 4 3.1 4 5.39 19 12.5
12 10.8 12 9.11 12 8.15 8 5.56
7 4.82 7 7.26 7 6.42 8 7.91
5 5.68 5 4.74 5 5.73 8 6.89

Set A Set B Set C Set D

Summary Statistics	 Linear Regression 
uX = 9.0	   σX = 3.32	 Y2 = 3 + 0.5 X 
uY = 7.5      σY = 2.03 	 R2 = 0.67 [Anscombe 1973]
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14http://hint.fm/projects/historyflow/

Height = amount of text

Color = author

What do you notice?

Wikipedia History 
Flow

Slido



15http://hint.fm/projects/historyflow/

Edit war!



Why create visualizations?
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Slido



Why create visualizations?
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The Value of Visualization
Record information 
    Blueprints, photographs, seismographs, … 

Analyze data to support reasoning (exploratory visualization) 
    Develop and assess hypotheses 
    Find patterns / Discover errors in data 
    Expand memory 

Communicate information to others (explanatory visualization) 
    Share and persuade 
    Collaborate and revise

18



The Value of Visualization
Record information 
    Blueprints, photographs, seismographs, … 

Analyze data to support reasoning (exploratory visualization) 
    Develop and assess hypotheses 
    Find patterns / Discover errors in data 
    Expand memory 

Communicate information to others (explanatory visualization) 
    Share and persuade 
    Collaborate and revise

19
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Gallop, Bay Horse “Daisy”  [Muybridge]
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E.J. Marey’s sphygmograph [from Braun 83]
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You Draw It: How Family Income Predicts Children’s College Chances 
[New York Times, May 28, 2015]

https://www.nytimes.com/interactive/2015/05/28/upshot/you-draw-it-how-family-income-affects-childrens-college-chances.html
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2 of 13 pages of material 
faxed to NASA by Morton 
Thiokol [from Tufte 1997]
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Chart of temperatures vs. O-ring damage  [Tufte 97]

But wait! What is an appropriate “damage index”? 
Which temperatures, O-ring or outside air?
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Cholera Outbreak 
(remember DSC 10?)
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Cholera Outbreak 
(remember DSC 10?)
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https://square.github.io/crossfilter/ 

What insights do you notice?

Slido

https://square.github.io/crossfilter/
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“to affect thro’ the 
Eyes what we fail to 
convey to the public 
through their word-
proof ears”

1856 “Coxcomb” of Crimean War Deaths, Florence Nightingale
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http://www.apple.com
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 Coronavirus Tracked  John Burn-Murdoch & Financial Times

https://ig.ft.com/coronavirus-chart/?areas=eur&areas=usa&areas=bra&areas=gbr&areasRegional=usny&areasRegional=usca&areasRegional=usfl&areasRegional=ustx&byDate=0&cumulative=0&logScale=1&perMillion=0&values=deaths
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The Covid Economy 
Washington Post

https://www.washingtonpost.com/graphics/2020/business/coronavirus-recession-equality/
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About this Course
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About Me
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Assistant Teaching Professor, HDSI 
samlau.me 
lau@ucsd.edu 

Tools for visualizing programs 
(Pandas Tutor), curriculum design 
(Learning Data Science textbook) 

What makes me smile: 
My wife, good food, traveling, empty 
gym racks, students who put in their 
best effort!

http://samlau.me
mailto:lau@ucsd.edu


Course staff
Instructor 
Sam Lau 

Teaching Assistants 
Giorgia Nicolaou (Head TA) 
Aditya Mandke 
Gurpreet Saluja 
Shaokang Jiang 
Vancheeswaran Vaidyanathan 
Sai Nelakonda 
Deevanshu Goyal
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See dsc106.com 
for our OH times

Questions about 
course logistics? 
Email Giorgia!

http://dsc106.com


Principles 
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Techniques

...and many more!

Data and 
Image Models

Interaction

Maps

HTML/CSS

JavaScript

D3.js

Svelte



Learning Objectives

By the end of this course: 

• Understand and apply key visualization techniques and 
theory. 

• Design, evaluate, and critique visualization designs. 

• Implement interactive data visualizations for the web using 
D3.js. 

• Develop a substantial visualization project.
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Grade Breakdown
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Grade Breakdown
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1% per week (2 lowest weeks 
dropped). 3 options: 

1. Attend both lectures and 
participate in the lecture 
activities.  

2. Share and critique 1 viz 
example on Ed. 

3. Respond to 2 viz examples 
on Ed. 

See website for full details.



Grade Breakdown
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7 labs, 2% per lab, 1 lowest 
dropped. 

Labs are "worked examples"; 
solutions will be in the lab 
itself. 

Must get checked off each 
week by a TA during their 
office hours.



Grade Breakdown
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3 solo open-ended projects



Grade Breakdown
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Final project will span last 4 
weeks of course



Grade Breakdown
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6 slip days for quarter. 

You can use 1 slip day for labs, 
2 for project deadlines



Communication

Use EdStem for all communication (my email is super slammed 
these days) 

Email Giorgia, cc me for private questions related to course 

Course website will stay up-to-date (dsc106.com)
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http://dsc106.com


Where you're headed: Final Project
Narrative visualization project on topic of choice 

Initial prototype and design reviews 

In-class demonstration video showcase 

Submit and publish online (if feasible) 

Projects from similar courses (at other universities) have been: 

• Published as research papers 

• Featured in the New York Times 

• Released as successful open source projects

54



55https://pudding.cool/2020/05/travel-local/



Lab 1: Altair

Lab 1 released, due Friday. 

Plotting in Python using the Altair plotting library
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Project 1: Expository visualization
Create one static visualization for a dataset (see course website). 

Pick a guiding question, use it to title your vis. 

Design a static visualization for that question. 

You are free to use any tools (inc. pen & paper). 

Deliverables (upload via Gradescope; see Project 1 page) 

Image of your visualization (PNG or JPG format) 

Short description + design rationale (≤ 4 paragraphs)
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Questions?
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