Welcome to
Transforming Data!

FALL 2012/New School

zannah marsh
zmarsh10@gmail.com



What we’ll do this
semester...

* [earntoidentity, “read”, and critically evaluate
data visualizations and infographics

* Try making our own data visualizations and
infographics, both as analog and digital
representations

® [earn some basic programming techniques and
concepts in order to make digital, interactive
data displays




Data

® whatis It?
® where does it come from?
® how do we use It?






“...a mark or trace that represents
a portion of the real world...”

-sharon daniel, the database: an aesthetics of dignity






Src,Egid,Version,Datetime,Lat,Lon,Magnitude,Depth,NST,Region

uw, 06281051,0, "Monday,
ci,10727357,2, "Monday,
us,2010yba2,6, "Monday,
ci,10727349,2, " "Monday,
ak,10057383,1, "Monday,
ci,10727341,2, " "Monday,
nc,71416520,1, "Monday,
us, 2010ybay, 6, "Monday,
ci,10727333,2, " "Monday,
us, 2010ybax, 6, "Monday,
ci,10727317,2, " "Monday,
ci,10727309,2, "Monday,
ci,10727301,2, "Monday,
ci,10727285,2, "Monday,
nn,00313087,1, "Monday,
ci,10727269,2, "Monday,
ak,10057380,1, "Monday,
ci,10727261,2, " "Monday,
ci,10727253,2, "Monday,
us, 2010ybas, 6, "Monday,
nc,71416470,0, "Monday,
nm, hnw0628a,B, "Monday,
nc,71416465,0, "Monday,
ci,10727237,2, " "Monday,
us, 2010ybam, 7, "Monday,
ci,10727229,2, " "Monday,
ci,10727221,2,""Monday,
ci,10727197,2, "Monday,
ci,10727157,2, "Monday,
ci,10727149,2, "Monday,
ci,10727133,2, "Monday,
nc,71416410,0, "Monday,
hv,60156541,1, "Monday,
ci,10727125,2, "Monday,
ak,10057363,1, "Monday,
ci,10727109,2, "Monday,
ak,10057362,1, "Monday,
ci,10727101,2, "Monday,
us,2010ybaj, 7, "Monday,
ci,10727093,2, "Monday,
ak,10057360,1, "Monday,
ak,10057357,1, "Monday,
1 10727069 2 "Mondav .
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10:51:48
10:42:52
10:40:20
10:25:38
10:17:04
10:06:27
09:37:15
09:32:20
09:30:46
09:28:40
09:13:59
09:04:15
0B:48:19
0B:38:17
0B:14:13
0B:09:32
07:35:14
07:34:50
07:13:54
07:04:47
06:47:36
06:36:35
06:34:01
06:33:39
06:27:31
06:26:07
06:18:03
05:17:30
04:54:26
04:52:57
04:46:44
04:40:45
04:28:43
04:06:15
04:05:27
04:02:02
04:01:28
03:44:01
03:43:39
03:39:32
03:19:03
03:15:38
N3:71337

uTCc",46.8308,-119.6931,2.5,2.10,36,"Washington"
uTrc”,32.8272,-116.2242,2.0,10.80,74,"Southern California”
UTC",33.4046,142.4072,4.6,35.00,24,"0ff the east coast of
uTCc",32.5868,-115.7342,2.3,7.00,38,"Baja California, Mexic
UTCc",61.6263,-147.9067,2.0,24.50,21,"Southern Alaska"
uTCc",32.2223,-115.4355,2.6,12.40,20,"Baja California, Mexi
grc”,38.8065,-122.8113,1.7,2.40,32,"Northern California"
urc",-23.0119,-66.2953,4.6,209.60,61, "Jujuy, Argentina”
urc”,32.7062,-115.9413,1.6,2.30,13,"Southern California"
urc”,-16.1279,-176.2618,4.7,355.00,17,"Fiji region"
urc”,32.7293,-115.9703,1.6,5.00,24, "Southern California"
urc”,32.6610,-115.7558,1.4,4.40,14,"Southern California"
urc”,32.7183,-115.9967,2.3,3.10,73,"Southern California"
uTrc”,32.6838,-115.9237,1.9,3.20,45,"Southern California"
yrc”,38.1800,-118.2180,1.8,0.00,33, "Nevada"
urc”,32.1898,-115.3162,2.4,12.10,17,"Baja California, Mexi
UTCc"”,59.8500,-150.6964,2.6,25.00,22,"Kenai Peninsula, Alacs
urc”,34.2508,-117.5123,1.5,13.60,49,"Southern California”
yrCc”,32.6500,-115.8835,1.5,6.90,19, "Southern California"
uTrCc”,-23.4401,179.5444,5.0,525.10,59, "south of the Fiji Is
urc”,41.2387,-121.9353,1.6,5.00, 8,"Northern California"
ygrCc”,35.2218,-91.8580,3.2,0.10,21, "Arkansas”
yrc”,36.5105,-121.0948,1.2,5.60,12,"Central California”
urc”,32.9187,-116.2892,1.2,6.90,36,"Southern California"
UuTCc",-13.4831,166.9852,5.1,35.00,32,"Vanuatu”
uTCc",32.6658,-115.9263,1.3,8.40,24,"Southern California"
urc”,32.7420,-115.9822,1.6,1.90,29, "Southern California"
urc”,33.3920,-116.4110,1.2,12.70,48,"Southern California”
urc”,32.6760,-115.8592,1.3,5.40,24,"Southern California"
grc”,32.7107,-115.9443,1.5,4.20,24,"Southern California"
grc”,32.7083,-115.9335,1.6,9.40,15, "Southern California"
yTrCc",38.7878,-122.7285,1.1,2.40, 9,"Northern California"
UTCc",19.2133,-156.0687,2.9,43.60,31, "Hawaii region, Hawaii
UTCc",32.3480,-116.5843,2.0,42.40,14,"Baja California, Mexi
uTrCc”,59.5407,-152.8517,2.5,98.00,34, "Southern Alaska"
yTrCc”,32.6818,-115.9665,1.5,5.60,17, "Southern California"
urc”,63.5298,-151.0304,1.3,0.10, 8,"Central Alaska"
uTrCc”,32.6940,-115.9387,1.9,5.70,42, "Southern California"
urc”,-36.6168,-73.0013,4.7,35.00,48,"offshore Bio-Bio, Chi
yrc”,32.7000,-115.9528,3.1,2.20,82,"Southern California"
grc”,60.8122,-146.8105,1.6,17.60, 9,"Southern Alaska"
Urc”,61.5813,-149.6276,1.8,118.90, 9, "Southern Alaska”
UTC” 333 0675 115 99872 1.5 2 270 _3I8 _"Coanthern Ca2lifornia



Where does data come




How much data?

I Data inflation 2
Unit Size What it means
Bit (b) lor0 Short for “binary digit”, after the binary code (1 or 0)

computers use to store and process data

------------------------------------------------------------------------------------------------------------------------------------------------------

Byte (B) 8 bits Enough information to create an English letter or number
in computer code. It is the basic unit of computing

Megabyte (MB)  1,000KB; 2°° bytes From “large” in Greek. The complete works of Shakespeare total 5MB.
A typical pop song is about 4MB

......................................................................................................................................................

......................................................................................................................................................

Terabyte (TB) 1,000GB; 2* bytes From “monster” in Greek. All the catalogued books
in America’s Library of Congress total 15TB

Petabyte (PB) 1,00078; 2°° bytes All letters delivered by America’s postal service this year will amount
to around 5PB. Google processes around 1PB every hour

......................................................................................................................................................

......................................................................................................................................................

Zettabyte (ZB)  1,000EB; 2'° bytes The total amount of information in existence
this year is forecast to be around 1.2ZB

......................................................................................................................................................

Yottabyte (YB)  1,000ZB; 2% bytes  Currently too big to imagine

The prefixes are set by an intergovernmental group, the International Bureau of Weights and Measures.
Source: The Economist Yotta and Zetta were added in 1991; terms for larger amounts have yet to be established.

UCSD researchers report that in 2008 the average American household
was exposed to 3.6 zettabytes of information (or 34 gigabytes per person
per day).

source: The Economist Special Report “The Data Deluge” (2010)



® data must retain a connection to its source to be
meaningful

* datais only useful if you have more than one value

® data must be interpreted to be meaningful



* the act of measuring something fixes its state
* data’s true origins are often invisible
® data has authority



Visualization

what is it?

why create one?

how can we make good ones?
why now, more than ever?



Definitions of Visualization

® the process of constructing a visual image in the
mind

e a graphical representation of data or concept



Uses of Visualizations

record- store information

analyze- detect patterns

confirm- verity hypotheses
communicate- convey info, convince
***enable a task***



X

Y

10.0
8.0
13.0
2.0
11.0
14.0
6.0
4.0
12.0
7.0
5.0

8.04
6.95
7.58
8.81
8.33
9.96
7.24
4.26
10.84
4.82
5.68

X

I1

b 4

10.0
8.0
13.0
920
11.0
14.0
6.0
4.0
12.0
7.0
5.0

9.14
8.14
8.74
8.77
9.26
8.10
6.13
3.10
9:18
7.26
4.74

X

[11
b4

10.0
8.0
13.0
9.0
11.0
14.0
6.0
4.0
12.0
7.0
5.0

7.46
6.77
12.74
7l |
7.81
8.84
6.08
5.39
8.15
6.42
5.73

X

IV
p 4

8.0
8.0
8.0
8.0
8.0
8.0
8.0
19.0
8.0
8.0
8.0

6.58
5.76
7.71
8.84
8.47
7.04
9.25
12.50
5.56
791
6.89




10,

I

v




Visualization as Cognitive
Tool

user’s visual system information resources,
& decision-making processing & computing
mechanism power

N\ /

Information
visualization



Data vs. Metadata

IRl MOBY-DICK

! | ORr, THE WHaLr

i Melville, Herman, 1819-1891 HERMAN MELVILLT

} / Moby-Dick

 CLASSICS  Herman Melville, illustrated by Tony
FIC Millionaire ; foreword by Nathaniel
M Philbrick. London =-- Penguin.

xxxvii, 624 p. : ill. ; 20 cm.
ISBN: 9780143105954, 0143105957

[Ahab, Captain (Fictitious
character), Whales, Whaling]

)

sworp By NATHANIEL PHILBRICK

o\
i

http://www.blyberg.net/card-generator/


http://www.blyberg.net/card-generator/
http://www.blyberg.net/card-generator/

“It is things that make us smart”
-Donald Norman
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carly Visualiza

left, cave painting at Lascaux
right, Galileo’s moon phase drawings
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John Snow, Cholera Map (1854)
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2 DIAGRAM ¥ rur CAUSES or MORTALITY N
APRIL 1855 ro MARCH 1856. IN THE ARMY IN THE EAST. APRIL 1854 ro MARCH 1855,

The Areas of the Hue: red, & black wedges are cack measured from
the cenire as the common. verter.

The blue wedges measured from the cenire of the circle represent area
for area the deaths fromFreventidile or Miligable Zymotic diseases, the
red wedges measured from the cenire the deaths from wournds, & the
black wedges measured from. the cerdre the deaths from all other causes.

The Wack bine acrass he red triangle in Nev! 1854 marks the bowidary
o the deaths Trom all other cavses duwrig the monthy

Ir Oclober 1854, & April 1655, the black area comrcides untly the red.,
wJanuary & February 1855 the blue cotnctdes with the black:

The entire areas may be compared by following the blue. the red & the
lack lines enclosing them-

Florence Nightingale, Diagram of Causes of Mortality (1858)
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Who has the oil?

The United States consumes more

world’s remaining oil.

Who uses the oil?

(ossands of banels per day)
) 6,000+

® 3,000-5,999
) 2,000-2,999
0 1,000-1,999
0 0-999

than 20,000,000 barrels of oil every
day but has less than 2 percent of the

The Middle East controls more than
60 percent of the world’s remaining oil.

Each coentry’s s2e is proportonal to the amourt of ol & contains (ol seserves); Sowce: BP Stanshcal Review Year-End 2004 & Energy Information Administration

7
World Reserves of Oil
Biticns
of Barrels
Saud: Azabla 262,73
Iran 132.46
Iraq 115,00
Kuwait 99.00
Urited Arab Emirates  97.80
Venezuela 77.22
Russia 712.27
Kazakhstan 39.62
Libya 39.12
Negeria 35.25
United States 21.37
China 17.07
Canada 16.80
Qutar 1520

Pescentage of
World Reserves

22.3%
11.2%
9.7%
84%
8.3%
6.5%
6.1%
34%
3.3%
3.0%
1.8%
1.4%
1.4%
13%



GEOGRAPHIC VIEW = BY RANKING
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Truck Sales Slip, Tripping Up Chrysler

Over the past few years, Chrysler executives said they were following the lead of Toyota
and Honda, focusing on vehicles that met the needs of their customers. But as American
consumers turned away from large trucks and S.U.V.'s in 2006, Chrysler continued to

churn out big vehicles, which are now sitting unsold at dealerships across the country.
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Video!

Hans Rosling and Gap Minder



Introductions...
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First Assignment

® Sketch two or three “analog” representations of
aspects of our class data. Ask yourself a
question about this data, and see if you can
answer It.

* Make two “screen drawings” in Processing,
using shape functions and colors.

* Animate your screen drawing in a loop, using a
variable.



analog examples

gretchen nash  http://www.gretchenetc.com/deargretchen.html
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christoph neimann http://niemann.blogs.nytimes.com/
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valentina de filippo http://www.vale-n-tina.com/#138408/Relationship-matters
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corriette schoenaerts



Instances of Use of United States Armed Forces Abroad,
1798-2006

.22 bullets shot into polycarbonate
157 inches x 78 inches x .5 inch
4 meters x 2 meters X 1 centimeter

http://elahi.sjsu.edu/
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johann volkmer  http://www.faltjahr2010.de/loop.html
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Etienne Cliquet

World Internet Usage Statistics
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Programming

* When we program, we're writing instruction sets
for the computer

* The computer will do EXACTLY as you say

® Computers are stupid: they will not guess or
infer what you mean



YOU need to:

* Understand the context and tools that you and
the computer share (languages and libraries)

* Understand which tools and contexts you need
to create or explain to the computer

* Understand the syntax the computer needs you
to use



Functions!

* (Qut-of-the-box reusable chunks of code!
tools or methods that you and the compu
have at your fingertips

Shared
ter

® You can give functions extra information to make

them more flexible and useful
® |et'simagine a function called “openjar”

or our

sandwich making task, and write instruct
it

ons for



Now, on to Processing!

® (pen source programming language for making
visuals (text in —visuals out)

® Enables interaction

® Based on Java

* “High Level” Programming Language
* (Cross-platform, free!

* download and reference at processing.org,
comes with IDE



Processing Basics

Visual output— program files are called sketches, program
“draws’” to the screen

All measurements in pixels

Built in loop for animation (change from frame to frame)

Screen space defined by coordinate system (x, y, z)

0,0 X >




Processing Syntax

Again, computers are dumb
Punctuation, spelling and capitalization matters!
end your lines with *;”

functions take arguments inside ( ) like this:
opendar(jamdJar)



First Functions In
Processing

size(), background()

rect(), ellipse(), line(), triangle(),

fill(), stroke()

colors in B&W or RGB: values from 0 to 255
alpha values for opacity

Remember, functions take arguments!



text In... ...visuals out

sketch_junO6a | Processing 1.2.1

sketch_jun06a §

X >

SN sketch_jun06a

-170(400,300);

@ to 255, @ 1s back,
backaground(255);
&I als [A. _ -1 1 ]
'1|4+ ‘_‘\"‘i :_‘();

smoo th (j;

+

f111(255,0,50);

-— _;: =

rect(200,200,25, 25);

f

f:11(5®,0,250);

/ s T B o . 4= 102 (AMA A 3
|
; | - = 1T

c111ip=c(100,100,10,10):



Let’s Try It!



Using void setup() and
void draw()

Both are functions, neither take parameters
setup() does preliminary stuff once

draw() loops over and over again until you close
the sketch

void means neither of the functions will
‘return” (give back) anything to you




Using a variable

A variable is a place to store some useful data
(ike a number, a sequence or string of letters
that make up a word, or a object (more on these
ater))

Variables have a datatype, so the computer
knows what it can and can'’t do with the value
(int, string, float, etc)

Variables point to spaces in memory where data
S save; values held there can be changed

In Processing, variables must be declared and
initialized before you use them!



basicDrawLoopVar §
int ypos; //declare your variable type and give 1t a name

void setup() //do some stuff to get ready for the sketch
i
size(400, 400); //set window size
stroke(255); //set color of stroke or outline
background(@); //set background color to black
smooth{); //smooth out any shapes you draw
ypos = 0; //set your variable (we'll change it in the draw loop)
fil11(255); //fill color is white
¥

vold draw()

i
ellipse(200, ypos, 20, 20); //use the variable to draw the ellipse
ypos += 2; //update the variable

(=

what will this sketch do?



