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vi-su-al-i-za-tion

|. Formation of mental
visual images

2. The act or process
of interpreting in
visual terms or of
putting into visible
form



Visualization Definition

Visualization is the process that transforms

(abstract) data into

interactive graphical representations for the purpose of
exploration, confirmation, or presentation.



Why Visualize?

To inform humans: Communication

How did the unemployment and labor force develop over the last
years?

When questions are not well defined:
Exploration

Which combination of genes causes cancer?

Which drug can help patient X7

Unemployment rate

EEEEEE

Share of unemployed out of
work for six months or more

EEEEEE NOW
17.4% 34.4%

[New York Times]


http://www.nytimes.com/interactive/2014/06/14/business/this-side-of-the-recession.html?ref=economy

Purpose of Visualization

[Obama Administration]

JOB
LOSS

TION

£

STRA

MA ADMIN

OBA

BUSH ADMINISTRATION

[—,

U.S. JOB LOSS (DEC. 2007 TO JAN. 2010)

>

Communication

Confirmation

Open Exploration



Example Communication

Why Peyton Manning's Record Wil Peyton i
Be Hard to Beat

By GREGOR AISCH and KEVIN QUEALY OCT. 19, 2014

» Dan Marino /

- . . 400
I'he Broncos quarterback set the all-time N.F.L.
touchdown passing record — and is still going strong. | Drew Brees
/" Tom Brady
» Fran Tarkenton
300 touchdown / / John Elway/
passes Johnny Unitas -/ / »
/ ; Dan Fouts
Y.A. ltt.le e John Hadl / » Drew Bledsoen £1i Manning
» Tony Romo
S /¢ Aaron Rodgers
_— Sammy Baugh
| » Jay Cutler
» Joe Flacco
100 » Matthew Stafford
Benny Friedman Andrew Luck
/ ! Russell Wilson
Steve 1“3”3__,(.‘13} » Robert Griffin
1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

[New York Times]


http://www.nytimes.com/interactive/2014/10/19/upshot/peyton-manning-breaks-touchdown-passing-record.html?abt=0002&abg=1&smid=tw-upshotnyt
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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.

Total Bandwidth

(millions of bits per second)

K it 10
‘ , '

Figures are more accessible, easier to

understand, faster to grasp, more
comprehensible, more memorable, more

fun, and less formal.
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When not to visualize?
When to automate?

Well defined question on well-defined dataset

Which gene is most frequently mutated in this set of patients?

What is the current unemployment rate?

Decisions needed in minimal time
High frequency stock market trading: which stock to buy/sell?

Manufacturing: is bottle broken?
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http://blog.lnsresearch.com/blog/bid/148014/Top-5-Quality-Management-Mistakes-Affecting-Operational-Excellence

The Ability Matrix

Performance of a Computer

Data Storage
Insight is generated by the human

— not the computer!

Numerical
Calculations
Searching/Finding Planning
. Diagnosis
Logic Prediction

Cognition
Common Knowledge
Creativity

Performance of a Human



Why User Computers?

Scale

Drawing by hand infeasible

Interaction allows to “drill
down” into data

Integration with algorithms

[Sunburst by John Stasko, Implementation in Caleydo by Christian Partl]



Why User Computers?

Efficiency

Re-use charts for different
datasets

Quality

Precise data driven rendering

Storytelling

Use time




Tell Stories




Why not just use Statistics?
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"Variance x: 11 y:4.122
Correlation x -y: 0.816
Linear regression: y

3.00 + 0.500x
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Anscombe’s Quartett

Mean x: 9y: 7.50

Variance x: 11y:4.122

Correlation x -y: 0.816

Linear regression: y = 3.00 + 0.500x




Good Data Visualization

.. makes data accessible

.. combines strengths of
humans and computers

.. enables insight

.. communicates



How did we get here?
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Anaamadet's hap of the YWorld
Konya town map, Turkey, c. 6200 BC

Anaximander of Miletus, c. 550 BC

Milestones Project



http://www.datavis.ca/milestones/
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Galileo Galilei, 1616

Donald Norman The History of Visual Communication

The Galileo Project, Rice University



http://galileo.rice.edu/sci/observations/moon.html
http://www.citrinitas.com/history_of_viscom/masters.html
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E. J. Muybridge, 1878



http://en.wikipedia.org/wiki/Eadweard_Muybridge
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Expoms and Imports to and from DENMARK & NORW

Analyze
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Find Patterns
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John Snow, 1854

E. Tufte,Visual Explanations, 1997



Communicate
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C.J. Minard, 1869

E. Tufte, Writings, Artworks, News



http://www.edwardtufte.com/tufte/minard%5C

Communicate
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London Subway Map, 1927

e LTS . ey R — S .
 —————Y0——
- Farllon : FOGWARE
P O, ) g i) I
ot L ame
Pagch L for Prane BURNT Oax . -
Ca % Fark
Busrey wed Oy COLINDALE RA!LWAYS OF LC}NDON
'In.u"r:n.'! T | |
“._'ri.-_..-r: e 3 -
- i CINTYRA .
ey HEMNDOM C L S GATE L2 St Pl
Har T O
L b i b BRE M T |
m }
R b st 1 GOLCERS GREEN GRULESPE '
PAESTON ROAL ROAD |
i
WEMBLEY a5 by v wﬁ‘?‘?i DRAY TON PR 1
T i
MBLE ¢ e WEST AMPSTEAD SALE ‘
- DOLLIS HAMOSTEAD . KENTISH | CALEDOIRAN ¢ FIGHMBURY R 151G TON
J— ll}.-—
WEMBLEY FalHLEY CHALN “d ey O e
e AILLE w! AR ROAD SWIS  FARM CANONBURY K | tra
. COT TAG HOAL s 1
GREEN BRONDE SBURY COT TAGE car0t N ¥ VORI ROAD K ' [Sowoss
own Rrsmion St . |
{ B Pl (RLD 3k Fandared W BN MASH BORO CRE CEmT - Lm‘;!’. |~‘|. ;W_;_ é’
. [ o ST0M T PANCEAS '- SO
\ ".‘ﬁE;" oo ROAD GREAT S e LLiven s ot KALPALS I\'-. e s !
L . ":-"t“ln » _#{ﬂ‘tm . .1 m“.’i i 5
Ir-— #'-‘.J' SR SN NSA ST RO H“‘A'“Eh STemEs "-'I -_‘_-h..r-:‘
s..-;._.--”' '-":'.u I GlE EN Ar:n ' i ‘““T ~tusion ' LD STREEY i
WALE L - . \
bangrvea v | - : R ELN R W VO
bt A ' . - w | MARYLEBOMS * t 2o O RAGATT
|} oy OH AL peonrn  WILLESOEN WESTBOU ol SN ST S oenT\ 3 mﬂnﬁﬂi P
e ] ACTON Jl..ﬂ'ﬂ_: Telis 2 (=1 e X MRt L D SsDeln, .
B et S | - U LA SO L Yl “ QXEOGONL T 20 My STREE T
A /"H . L Mm?ﬂ.t AL, Ol - OGWRRE { wuTig ™ <1 MaAlYS
| e Lstarwdo " GROV P, DOHNG 1O - .
NOSTH EAL M -1 “ Al pag 1 ROLD oD v B o3t LLLS DCALE LR D6GATE LAST
Ltk LAl ; VAR el BOND 5T - .
: o P TUN ‘a - Pl olie T~ e A :I-n.:aruJ LY MG .-: =S
L B e .5‘57:;ﬂuu.,mu' ARCh  GRcus . ¢ WY e |
EALING A EALNG ALTON - ool B " L) ROAD BAAE DOVER 51 Tob L0 (Y NODN REHDGE |
BAROADWAY TOMMOM - NOTT DOWN ST @ T8 AN AL GAR (Fot 5 W)
HLANDG o r’ Ty
SHE TR S =L, AT DE P COFME Ry \
SOU TH MNE ST T L A o ¥
AL N AT T 0, L G STRHEET "'F'JHE'HHIMK{
SOUTH ROAD AL MENDNC IO g - o L1 ELEPHANT !
ACTON 2OA0 oucesten J SCELON g e b R CastiE |
" TURKRAAM  QAVENSCOURT EARLS ROAD YICIORA gy (NORTH) |
} { -“t!‘ ] (L% 0 >, ...'-)7, _.' ‘;' & A WE M T Oy ]
I CraswWICK PRRH - e T SLORME _ el il LR T
, - FOUT M LYY T V' '
| N Se—— - B BT T e |
Boniea Mo l 1wumwm WEST > ;- : 1| A AL i
e < . i "
:-'r". ahry Ear h, SO | Ot , \
g = Bt W GRALOENS STOCRWELL ;
H‘[!"'”‘“‘” ".”"" A WALIAN Gress CLAPHAM MORTH !
= \ F iy, i
[ h'. L PRAONS HEEN CL ADF AR C OO i
II '.‘ k. . r "
Y o \ ’*‘@J{'fw LA O AN SOMUT
OO0 -
SR _ LSS EAST PUTHRLY BALHAM |
REFERENCE SOUTHENLDS TRy ROAD
(TOOTMNG BEC) ,
Lh-*'.- § b, — LA T SR ™ G F SRR —— “ '|' R - ‘“ - |
2 ‘H}.H' m w. L
Lorsion !’},-._-...—;-n:.c, L st R Mefregahiar Paly ¥y — Al F O PALY, .
Eieclree | PCoaddiy Lot —— COLLWRS WO i
; - FLAMTYCANE M 5 'W*:-'D::f rﬂ ;h.;':::‘.{..' L Fuyrig
P L oM LG 7o » s ) s LY " | SOUTH WIMBLEDON
I::.F;,— Bl Saneart ooy By 1 Lrwgremarorr WAl ot 0 WL ¥ OO
e ll MACETDE M




Communicate

TR | | FERE
~ - - _ _ - . A - . r g

wal ar
LS RN | -33.:4-.

SRt A LAl Sl

—ATYOAD

LU N A
"
iu‘r‘?n e

Ll COd s Wi

-
akd -
2T ratele

LN N L

AR 8 Yows

L

e ad ame NN

we'viey

S, we(" sAL e
CARMNLAR, fame

-4 O IO

-

“eMTOM ot

=Mele | Sta eI

eotwags 'S

faan

PRTTIE MO T LIS

O ot
L ALl LN LA N

L L B A
ALV, AN

SR A Bane

mafaCe paTv .
A R e AL
ool Tl e

ATARCaE  PADORNL O
. ~e

LRt e L

LONDON TRANSPORT RAILWAYS

L N AR T
BATREE WO
e -
I mate
et Cas
-

COnmtait

AR AN,

PRETE
N

Canima fate

Pt es derin
LA N )

[ = FAREPUTLAD

PR PR M e

eonan Cmat Paam
PN .-,

AN TATTS

LR =

L DR L)

L A

e — o ..
Lo’
Yo

" '““'P’
ot el

CheA L
e

bh LA
R s
-

g 0
CAntea,

Cae W00

Lt

OeCh SN

U~

L PR e

WO =T

“.-N‘:.\“\

ey

mv:xm. e E Em Em o e

.Jw-m A e

[ b
e

L il DN

SO .y Aw'l

NNOWE wew

i soanow Wt Mo I
- (A =aale e :

M el S
LAY m‘ coLat

ottt -

CATHa LY NOATer a8 C=aCe

- T~ e
LA, e

NN TON

8
)
)
8
8
8
8
8
8
)
)
8
)
8
8
)
)
8
8
8

o I T T~ T o T o o o R R

Harry

Rt L I 1

LONDON TRANSPORT

Beck, 1933

L L)

A ey

WA A CArTN

PARLIAG ML

L L P L

W, Tete, 0.

FOR TRAVIL NFORMATION

LA S I

ColdPaal W A"
QuaMeast (Qwsain
CLAPmAS B, T

L

) T —_—
s T e e
COLMm w000

e e L

s A

WHRITE AUBUC ENOURLS, 55 BROADWAY, AW

A Te T

PWOSNE ABMLY 1134

ANy OO

’fu-..-..,.

Sl TO .m8

CONTIAL o

AL

et ysa

L S T
NCaTsgey M

PCCAIRLY LN

WAL YO W e
P LN LI e R
WD) PACeT D

Lo R T T T~ T o o

= B N~ L~ R~ R~ S =, S . Y . [y . B - Iy * Ol *- O A - I o - N« A - ey * A~ R - e - e - A - A ~- A =y - ek - o )




An Overhaul of an Underground Icon

Next month, the Metropolitan Transportation Authority will unveil a resized, recolored and simplified edition of the well-known map, its first overhaul in
more than a decade. Related Article »

 FULL MAP | 1972: Vignelli's Classic e
o 7)) B AHE T L ] | s =
- BROOKLYN H
g
 MANHATTAN ; et
- QUEENS :
i
:

New York Times, 2010


http://www.nytimes.com/interactive/2010/05/27/nyregion/new-ny-subway-map.html

Geographic vs Topological
Metro Map

Geographic i Commuter Rail Off

T. Fradet



http://fathom.info/topovsgeo

www.stonebrowndesign.com
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Time-Scale Subway Map

Boston raped transit lines scaled by travel trme 10 hub stabions
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Réaumur — Sébastopol

Temps de trajet moyen: 18 minutes 26 secondes
~ ™~

. Unanneau = 5 minutes de trajet

AN

() Utiliser les positions exactes des stations

Améliorez le plan!

Vous connaissez bien la station Réaumur — Sébastopol ? Cliquez dans les zones grises pour améliorer les estimations.

Quelle distance entre la sortie et lesquais?  Quelle est |a longueur des correspondances
?

B : E
.  —— . - [ : : : : Jerome Cukier, D3

Writeup About the Map



http://www.jeromecukier.net/projects/metro/map.html
http://www.jeromecukier.net/blog/2013/01/14/interactive-map-of-the-subway/
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lvan Sutherland, Sketchpad, 1963
Doug Engelbart, 1968


https://www.youtube.com/watch?v=USyoT_Ha_bA&t=4m32s
http://www.youtube.com/watch?v=yJDv-zdhzMY&t=30m20s

Analyze

NameVoyager: Explore name trends letter by letter FAQ/Help | More on Visualization

MNew! Try the NameMapper to see where your favorite names are being used, and Namipedia for full info on every name!

SLILLY R (lbeys  Clgits Wbtk 2007 rank, boys EDEER Usage of
ats 00 IR | UL per
trillion babies

200

400

300

200

100

1850 1890s  1800s 19105 159205 1930 189405 189%0s  18960s 189705 19805  1990s 2007

M.Wattenberg, 2005


http://www.babynamewizard.com/voyager

Communicate

Hans Rosling, TED 2006



15 Exabytes in Punch Cards:

B ® D t 4.5 km over New England

2010: 1,200 exabytes, largely unstructuread
Google stores ~10 exabytes (2013) DUNCH CPRDS
Hard disk industry ships ~8 exabytes/year

GO Slc youtube cat videos \U/n

Web Videos Shopping Images News More ~ Search tools

TOP 10 BEST CAT VIDEOS OF ALL TIME! - YouTube lCE S‘m

www.youtube.com/watch?v... ¥ YouTube
Sep 6, 2012 - Uploaded by WatchTheDaily

S We've scoured the internet and found the cutest and funniest cat
Fwry videos of all time. Any we missed? Letus ...

The World's Most Funny Cat Videos 2013 - YouTube
www.youtube.com/watch?v=Ak... ~ YouTube

Aug 15, 2013 - Uploaded by papiaanifails

FREE Cat Tree Construction Manual : http:/ftinyurl.com/ovp252j
Funniest Dog Videos https:/Mwww.youtube.com ...



https://what-if.xkcd.com/63/
https://what-if.xkcd.com/63/
https://what-if.xkcd.com/63/
https://what-if.xkcd.com/63/
https://what-if.xkcd.com/63/
https://what-if.xkcd.com/63/
https://what-if.xkcd.com/63/
https://what-if.xkcd.com/63/
https://what-if.xkcd.com/63/
https://what-if.xkcd.com/63/
https://what-if.xkcd.com/63/
https://what-if.xkcd.com/63/
https://what-if.xkcd.com/63/
https://what-if.xkcd.com/63/

In one second on the Internet there are...

http://onesecond.designly.com/



http://onesecond.designly.com/
http://onesecond.designly.com/

“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.”

Hal Varian, Google’s Chief Economist
The McKinsey Quarterly, Jan 2009



Limits of Cognition

Daniel J. Simons and Daniel T. Levin, Failure to detect
changes to people during a real world interaction, 1998



Limits of Cognition

Which gender or income level group shows
different effects of age on cholesterol levels?

Males Females
Income Group Under 65 65 or Over Under 65 65 or Over
0-$24,999 250 200 375 550
$25,000+ 430 300 700 500

Slide after Stephen Kosslyn, Clear and to the Point



ueries

700

Visual Q

Triglyceride Level

525 o

350

\o

175
0
Under 65 65 or Over
Males Females
O 0-$24,999 O $25,000+ 0-$24,999 O $25,000+
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It is things that make
us smart

Donald A. Norman

The History of Visual Communication


http://www.citrinitas.com/history_of_viscom/rockandcaves.html
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The History of Visual Communication
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Visual Thinking Collection, Dave Grey |dea Maps, by Jamie Nast


http://www.flickr.com/photos/7232141@N07/sets/72157600214936835/
http://www.flickr.com/photos/davegray/collections/72157600017554580/

Uisualization

“Visualization is really about external cognition, that is,
how resources outside the mind can be used to boost
the cognitive capabilities of the mind.”

Stuart Card
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Alexander Lex

L ecturer, Postdoctoral Fellow

PhD in Computer Science, Graz University of Technology

Visual Computing Group, Pl: Prof. Hanspeter Pfister



https://twitter.com/alexander_lex

Visual Computing Group

Prof. Dr. Hanspeter Pfister
Dr. Ray Jones
Dr. Johanna Beyer
Dr. Hendrik Stroblet
Dr. James Tompkin
Dr.Verena Kaynig
Dr. Seymour K.-B.
Dr. Dequin Sun

Dr. Michelle Borkin
Dr.Adi Suissa Peleg

Gaurav Bharaj

Nam Wook Kim




Visual Computing Group
Professor Hanspeter Pfister
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UValia

VISUAL COMPUTING

Our research in visual computing lies at the
intersection of visualization, computer graphics,
and computer vision. It spans a wide range of
topics, including bio-medical visualization, image
and video analysis, 3D fabrication, and data

OUR RESEARCH

Our goal is to combine interactive computer
systems with the perceptual and cognitive
power of human observers to solve practical
problems in science and engineering. We are
providing visual analysis tools and methods to

RECENT PUBLICATIONS

Facial Performance Enhancement Using
Dynamic Shape Space Analysis

Segmenting Planar Superpixel Adjacency
Graphs w.r.t. Non-planar Superpixel Affinity
Graphs


http://vcg.seas.harvard.edu/
http://vcg.seas.harvard.edu/

Our Research

Visualization, Graphics, Vision
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CS171 Staff

Dr. Johanna Beyer (Head TF) - Postdoctoral
Fellow, Visual Computing Group

David Chouinard - Research Associate,
Disney Research

Dr. Hendrik Strobelt - Postdoctoral Fellow,
Visual Computing Group

Dr. Romain Vuillemot - Data Visualization
Fellow, Center for International Development

Luciano Arango - A.B. candidate in Computer
Science

Samuel Gratzl - PhD Student, Johannes
Kepler University

Mohammad K. Hadhrawi - Graduate Student
Research Assistant, MIT Media Lab

Daniel Haehn - PhD Student, Visual
Computing Group

Alain Ibrahim - Senior Web Developer
Benjy Levin - Computer Science Concentrator

Andrew Mauboussin - Computer Science
Concentrator

Kevin Sun - A.B. candidate in Applied Math

Dr. James Tompkin - Postdoctoral Fellow,
Visual Computing Group

Mimi Lai



Flbout You



Structure & Goals



CS 171 Goals

Evaluate and critique visualization designs
Implement interactive data visualizations
Apply fundamental principles & techniques
Design visual data analysis solutions
Develop a substantial visualization project



No Device Policy

No Computers, Tablets, Phones in lecture hall

except when used for exercises
Switch off, mute, flight mode
Why?
It’s better to take note by hand
Notifications are designed to grab your attention



Information - http:

HARVARD

School of Engineering
and Applied Sciences

CS 171 - Visualization

Home  Syllabus Schedule Homework Project Resources Fame

| AT TR
Hierarchical edge bundling] | Wind map | How states have shifted

The amount and complexity of information produced in science, engineering, business, and everyday human
activity is increasing at staggering rates. The goal of this course is to expose you to visual representation
methods and techniques that increase the understanding of complex data. Good visualizations not only present
a visual interpretation of data, but do so by improving comprehension, communication, and decision making.

In this course you will learn how the human visual system processes and perceives images, good design

nrarctirac fAr victializatinn tanle fAr victialiozatinn AfF Aata frarm A variotyvy nf finlAde AanA nracirarmmins Af intaracstivien


http://cs171.org

Communicate

Office Hours
starting next week

Piazza

E-Mail

lex

m/harvar

171.0or
harvar

17

o [a] [cs i

- CH nttps//plazza.com

plazza

-

Search for Teammates!

+ 6 Open Teammate Searches

alr Research intem - Cognitive...

i Homework 1 online

wir Classes canceled tomomow

alr Homwework O online

Project Teams

wir Green Corps Fellowships

alr Visualization Job at the Werl

’

i Intreductions

B Privass  Introduce Plazza 10 your stu..

B Privace  Get familiar with Plazza

N Privase Tiga & Tricks for & sucoesal...

Welcome 1o Plazzal

B e

Homework 0 online

Soo the hwi subdoider n this reposiiory

followup discussions

o

n Plerre-Mario Meyitang

Hi guys

This homework s ue on The Gth, But githud states & may take weeks %0 compieted regstration for a Micro account as a student. Assuming we don't pay the $7/month fee %0 mmecaiely upgrade our githud accounts from free 10 Mcro, & th

comngency plan e, extended «

Thanks

A

ﬂ

Ei-E R R

N/A
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Alexander Lex Hi Parre-Mars
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Nex
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Alexander Lex Hm, that's bad. That wasnt a problem at all last year. We'l e-mail em
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Course Components

Lecture
Reading
Discussion

Theory

Sections
. D3 reading
Design Lecture Self-study

Design Studios Office hours

DeS|gn Skills = Codlng Skills

ttttttttttttttttttt
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Sections

Short coding tutorials in small groups
Based on a published script

Strongly related to homework assignments
One prototype section recorded



Schedule

Sections

https://www.section.fas.harvard.edu/sectioning/

Group 1: Mo 02:00-03:30, NW B150
Group 2: Mo 04:00-05:30, NW B150
Group 3: Tu 04:30-06:00, MD 123
Group 4: Tu 05:30-07:00, MD 223
Group 5: We 10:00-11:30, MD 223
Group 6: We 03:30-05:00, NW B150

Online Students:
e recorded section
e material available
e dedicated time to discuss section with TFs

. L HARVARD
CS 171 - Visualization v School of Engineering

and Applied Sciences

Home Syllabus Schedule Homework Project Resources Fame

Schedule

Schedule is Subject to Change

Week ] Jan 26 - Feb 1

Reading
D3, Chapters 1-4; VAD, Chapter 1

Tuesday Jan 27
Cancelled - Snow Day

Thursday Jan 29
Lecture 1: Introduction. What is visualization? Why is it important? Who are we? Course overview.
Introduction to Homework 1

Week 2 Feb2-Feb 8

Reading
D3, Chapters 5-8; VAD, Chapters 1-2

Section
Section 1: GIT, HTML, SVG, CSS, the DOM

Tuesday Feb 3
Lecture 2: SKILLS: Introduction to D3.
Guest Speaker: Vadim Ogievetsky , co-creator of D3

Thursday Feb 5
Lecture 3: Data Abstraction, Data Types.

EriAd=an Feb 6


https://www.section.fas.harvard.edu/sectioning/

Required Books

An Introduction to Designing With D3

( RC Prm\
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Visualization
Analysis & Design

Tamara Munzner

Interactlve Data
Visualization

Jfor the Web

O’REILLY" Scott Murray




Programming
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http://d3js.org/

Is this course for me ???




Prerequisites

Programming experience
C, C++, Java, Python, etc.

Willingness to learn new software & tools

This can be time consuming

You will need to build skills by yourself!

Engineering vs Computer Science



How are you graded?

4+1 Homework Assignments: 50%
Varying value, 2%-14%, depending on length/difficult
Start early! Will take long if you don’t know JS/D3 yet
Due on Fridays, four late days

Final Project: 50%

Teams, two milestones

Attendance

Lectures and Sections: attendance appreciated but not required
Design Studios & Guest Lectures: attendance mandatory



This Week

PRREROR. o unsenannnsesansseessnssssnsusssssssausissaeussasasssnnannsnansnsssss ix

Vo IETOARCUION. coccecnnsccccnnnceoscnnconnsccoscncscossacscnnscsssatccsssscnce 1

Why Data Visualization? 1

Why Write Code? 2

Why Interactive? 2

Why on the Web? 3

n n ¥hat This Book Is 3

Who You Are 1

What This Book Is Not 5

Using Sample Code 5

, T'hank You 6
2. MOBUARGDI.cceeccsceccsnncesnsnncssnnccessncesssnncssnncccssnceccsnncacs 7

What It Does 7

- What It Doesn’t Do 8
Origins and Context i

Alternatives 10

Easy Charts 10

Graph Visualizations 12

Geomapping 12

Almost from Scratch 13

Three-Dimensional 13

Tools Built with D3 14

3. Technology FUndamentals. ......ccoeuvrrrinererrnssrrranearsnnnssrsnasansnee 15

00 apters 1-
, HTML 17

Content Plus Structure 18

I

VDA Book, Chapter 1 —



Next Week

Tuesday: Introduction to D3
Guest lecture by Vadim Ogievetsky

Sections starting Monday:

github, HTML / CSS, DOM
Office hours start!




https://github.com/CS171/2015-cs171-homework

README.md

CS 171 Homework 0

Due: Friday, February 6th, 11:59 pm.

Welcome to CS171. In this class, we will be using a variety of tools that will require some initial
configuration. To ensure everything goes smoothly moving forward, we will setup the majority of

those tools in this homework. This homework will not be graded except Problem 2, which will be
graded. In Problem 2 you set up git and github for this course, which is essential before starting with

HW 1.

Problem 1 - Class Survey, Signups, and Introduction

Sign up to github Sign up for GitHub now!

You'll be using git and GitHub to manage homeworks and projects.

Sign up for a github account (if you don't already have one) and request a free account upgrade on
this page. You'll need to verify ownership of an .edu e-mail address (Harvard, MIT or any other) if
you didn't sign up with your .edu account. You can use this suggested text to request the account


https://github.com/CS171/2015-cs171-homework

