Class 2: More Processing,
plus Design for Data

FA12/New School
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zmarsh10@gmail.com
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Plan for tonight...

Look at homework!
More with Processing
Assignment schedule
Break

Lecture on Data Design



Programming
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When programming, you need fo:

* Write effective, logical instructions

* 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



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)
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Functions!

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

® You write functions ONCE, but can use or call
them multiple times— very handy

® You can give functions extra information to make
them more flexible and useful



First (Built-in) Functions In
Processing

size(), background()

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

fill(), stroke(), noStroke(), strokeWeight()

Remember, functions take arguments...

* integers from 0 to 255 for RGB or grayscale colors

® Integers for x and y positions onscreen, width, height,
etc



Color!

”




CMYK: subtractive color

o

Y

colors (ink) applied to white surtace (paper) reduce the light
that would normally be emitted by the surtace




RGB: additive color

red, green, and blue light mixed (added) together to make a
color: 100% of each makes white, 0% of each makes black.

Values for R, G, and B are often each specified as a number
between 0 and 255.
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RGB colorspace as a book (Tanya Auerbach)



40% Green

60% Red 60% Blue

0% Red 0% Blue

60% Green

0% Green




Using void setup() and
void draw()

Both are functions, neither take parameters
Most processing sketches use them
setup() does preliminary stuff once

draw() loops over and over again until you close
the sketch, allows for animation

vold 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
(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!



Declaring and Initializing a
Variable

In two separate steps.
ypos;  ypos = 10;
t t t

data type variable name
(you make up)

set it equal to a value

or in one step:

ypos =10;



Let’s look at some code....
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basicDrawLoopVar

int ypos; //declare your variable type and give 1t a name
vold setup() //do some stuff to get ready for the sketch
{
s1ze(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 = @; //set your variable (we'll change 1t 1in the draw loop)
f1l1(255); //fill color 1is white

}

vold draw()

f
background(0);

ellipse(200, ypos, 20, 20);
ypos 4= 2;

}



Adding a conditional
(If statement)

Think in pseudocode: make up a human sentence about
what you want the computer to do....

£
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* |fthere isjaminthe jar, open the jar %

* lithere is jam in the jar, open the jar ELSE put down the
jar

* |fthe y-position of the ellipse is off the screen...



It statement

f ( some condition)

{
do this...

'



Add text to the screen!

Use the PFont object to store your font info
Declare it like a regular variable: PFont font;
Create your font using Tools > create font

Initialize 1t using the loadFont() function, which
takes the font file name as an argument

Call the function textFont() with your new font
variable: textFont(font); this will ready the font
for use onscreen



Thinking about loops...

* why are they useful?
® how can we harness them?

® what are their pitfalls?



The mighty For loop!

Use a for loop to do something a certain number of times.
Here, i is a variable that keeps track of your loop, like
a counter...

test condition increment
l (add one to i)

R 70 oV
for (int1=0;1<10; I++)

{

do something;

}



Data vis/infographic
presentation schedule...



| ecture: Design for Data



- GraphJam.com

Thursday
Saturday
Sunday
Friday

Problems

16
14

O N D

Relationship Between Money and Problems
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Etfective Visualizations

Enable a specific task

Show something previously unseen (and
hopetully true!)

Off-load cognitive work
Leverage strengths of human visual system



Edward Tutte

American statistician and professor emeritus of political science,
statistics, and computer science at Yale University.

“...[give] to the viewer the greatest

number of ideas in the shortest time

with the least ink Iin the smallest econs eorrio .
Space” ~ The Visual Display

of Quantitative Information


http://en.wikipedia.org/wiki/Statistician
http://en.wikipedia.org/wiki/Statistician
http://en.wikipedia.org/wiki/Professor_emeritus
http://en.wikipedia.org/wiki/Professor_emeritus
http://en.wikipedia.org/wiki/Political_science
http://en.wikipedia.org/wiki/Political_science
http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Computer_science
http://en.wikipedia.org/wiki/Computer_science
http://en.wikipedia.org/wiki/Yale_University
http://en.wikipedia.org/wiki/Yale_University

Fvent! ET Modern

507 W. 20th St. NY NY

EDWARD TUFTE
ALL POSSIBLE PHOTONS

The Conceptual and Cognitive Art of Feynman Diagrams
Opening September 15, Saturday |-7pm FREE EVENT

Edward Tufte artist tours at |.15pm at 3.15pm and at 5.15pm
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Looking at visualizations...

* what's the question being answered? what'’s the
task this should help you complete?

* what’s your immediate impression of the data”
what do you know at a glance?

¢ who made this? what Is the source of the data?
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First Impressions?

500

475

450

1998 1999 2000 2001 2002

graphic from J Stasko, GA Tech



Start at zero

500 | . R S

250

Show entire scale

1998 1999 2000 2001 2002

graphic from J Stasko, GA Tech



Tell the whole story

500

250

Show in context

1960 1970 1980 1990 2000

graphic from J Stasko, GA Tech



A Century of Meat PER CAPITA AVAILABILITY OF BONELESS, TRIMMED MEAT*

2 A > . 90 nds
American consumption of chicken and beef rose substantially 1.000% McDonald’s p‘;?l;ea,
after World War Il, aided by the development of intensive farming Y restaurant opens “Where's the beef?"
methods, the proliferation of fast-food restaurant chains and ad campaign begins _—

supermarkets and the adoption of reliable home refrigeration.
First U.S. case of

Beef consumption peaked in 1976 but then declined, in part O R e

because of the publication of new dietary guidelines and studies

that associated saturated fats and cholesterol with heart disease. BEEEF 0
First McDenald’s ;60
restaurant opens “The Other White Meat"

A PORK ad campaign begins
' “\.‘ ‘\‘ /\\ - . 50
V 0 R — K
: J/ ‘ L' \‘\_\_‘_
\\\\ ; e P pu— _.-,\‘\ a0
Korean Vietnam .
War War R Y e
—— e -~ 30
World Great World  First Kentucky Fried (,eé?fjgm)
War | Depression War Il Chicken franchise
FISH AND R0
. CHICKEN SHELLFISH
: —— N 10
LAMB TURKEY
% ~ 8 VEAL
W e, —
1910 1820 1930 1940 1950 1960 1870 1880 1980 2000 2008

*Note: per capita availability of boneless meat is a proxy for human consumption, and is lower than retail weight or carcass weight. Bones, offal and game are excluded.

Sources: U.S. Department of Agriculture (data); news and company reports; “Putting Meat on the Amenican Table,” by Roger Horowitz JONATHAN CORUM; THE NEW YORK TIMES



[his line, representing 18 miles per

ﬂ-ll]*‘“ in 1978, 1s 0.6 inches long.

Fuel Economy Standards for Autos

Set by Congress and supplemented by the Transportation

. 24 Department. In miles per gallon

. 26

[his line, representing 27.5 miles per

{f.l”“f] 1M 1084, 15 §.3 111\}1\'\ ]n!‘.u.

New York Times, August 9, 1978, p. D=2.




Data Distortion

size of eftect shown in graphic

Tufte’s “Lie Factor” = , .
size of eftect in data



Fuel Economy Standards for Autos

Set by Congress and supplemented by the Transportation
Department. In miles per gallon

“in the data: 27.5-18/18.0 *100 = 53% change
in the graphic: 5.3 -0.6/0.6 "100 = /83% change

783/53 = Lie Factor of 14.8



THE SHRINKING FAMILY DOCTOR

In California
Percentage of Doctors Devoted Solely to Family Practice

1975 1890
16.0% 12.0%

1: 2,247 RAT0 10 POPLLATION
8023 Doctors



THE SHRINKING FAMILY DOCTOR

in California

1990

12.0%
-y «distorted size coding— area
{ \ *large area for single point of data
e B figures in diminishing perspective
, l skewed horizontal scale

5.212 “Lie Factor’ = 2.8




Istortions...

More D




Oct.1,2.691%

OPEC Oil Prices: After 18 ctens, 2
Months of Stability, Prices Are e libicay | $14.54
Due to Rise Again April1, 3.809% i

Dollars per barrel

$12—

Quarterly

1979

Jan. to Aprilto | Julyto Oct.to
March June Sepl. Dec.

'73 '74 '75 '76

The New York Times/ Dec. 19, 1978



Total Budget —

Total Aidto —|
Localities™

*Varying from a low
of 56.7 percent of
the total in 1970-71

to a high of 60.7
percent in 1972-73
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Data-Ink vs. Non-Data Ink




Data-Ink ratio = data-ink / total ink used

15%

10%

5% I

Jan Feb Mar Apr May Jun Jul Aug Sep




Less Ink, More Data

15% —

10% — i
5% I

Jan Feb Mar Apr May Jun Jul Aug Sep



B 0%$24999 B $25000+ | 0-%24999 W $25,000+



Redesign of the Scatterplot

Consider the standard bivariate scatterplot:
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The fringe of dashes in the dot-dash-plot can connect a series of
bivariate scatters in a rugplot (since it resembles a set of fringed
rugs—and covers the statistical ground):
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Chart Junk — no data, just frill

DIAMONDS WERE A GIRL'S BEST FRIEND DIAMONDS WERE A GIRL'S BEST FRIEND

Average price of a one-carat D-flawless 1 Avetage price of a one-carat D-flawless
=1 560,00¢

$60,000
=1 550.00¢
$50,000

=1 540,00¢
=1 530,00¢
=1 520.00¢

1979 1980 1981 1982

A il |
{978 1999 1880 1961 1k




Useful Junk? The Effects of Visual Embellishment on Comprehension and Memorability of Charts

Scott Bateman, Regan L. Mandryk, Carl Gutwin, Aaron Genest, David McDine, Christopher Brooks
Department of Computer Science, University of Saskatchewan, Saskatoon, Saskatchewan, Canada

MONSTROUS COSTS

Total House and Senate
campalgn expenditures

n millions [ 7

e 2

embellishment

From the abstract:

. We found that people‘s accuracy in
describing the embellished charts was no
worse than for plain charts, and that their AP
recall after a two-to-three-week gap was ‘
significantly better. Although we are cautious
about recommending that all charts be
produced in this style, our results question
some of the premises of the minimalist
approach to chart design.

data

cmbcHwhmcnt

| 2

THE COSMETICS DOLLAR

Heat, light,
salaries, wages




Number of entries in the data array

Data Density =
Y Area of data graphic

THERMAL CONDUCTIVITY OF
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Estimates of Possible Exposure Define U.S. Evacuation Zone

30 mies
Yamagata 15::’0;2 The American Embassy recommended on March 17 that Americans within 50 miles of the Fukushima
RORUL AR 84,000 W reactors evacuate. The recommendation was based on an analysis by the Nuclear Regulatory
Commission that predicts possible radiation levels assuming conditions at the plant degrade. It is not
based on current radiological conditions. It includes factors like whether containment vessels remain
intact and weather patterns, among others. Here are the results of the analysis on March 16.
Distance Population
from plant  Possible radiation before
(in miles) exposure (in rems) Possible effects ecarthquake
L e — :
| 10 1500 n— Death within weeks
Aizuwakamatsu |
'zu',"mooo u ;g g;g : Possible death in 2 months 29,000
30 180 1 Bleeding from mouth, throat
| 5.0 75 Nausea, vomiting, hair loss
\ 10.0 14 '
\ 150 15 37.000
Shi 20.0 13 50,000
3
Blood chemistry 354,000
30.0 1 changes
979,000
400 10
J AP AN 571,000
T 50.0 10
Utsonomiya
516,000
Hitachinaka
157.000
50-mile evacuation zone recommended by U.S. Embassy
2 million residents
T 12-19 mile evacuation zone, started March 25
] Recommended
62,000 residents
by Japanese
12-mile evacuation zone government
77,000 residents
Tokyo

Estimated population
per square mile 0 10 100 1.000 10,000



data density
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John Gibbons
Tovomo Blue Jays
512

Clint Hrdle
Colorado Rockies

Bob Melvin Lou Pinviella Willie Randolph Mike Scioscia Joe Torre Jim Tracy

Arz. Diamonadbacks Chicago Cubs New York Mats LA Angels of Anahein  New York Yanksees Pitsburgh Pirates
556 580 420

Steve C. Wang, an associale W 2 ( ) {7 N\ /7 N\ )
professor of stalistics at TARIBY =Ry A Pa® ) VACA®H 1) 1%a®) & 2N DN
Swarthmore College, charted \ & / > W= . , = o \ ¢ / N\ ome / =1/ \ -/
baseball managers from the s 5 S . N , e
2007 sza‘::‘hzzgmng the  MNMUM LEAGUE MAXIMUM Number of dit;:em :,laloon . Pinch-hitters Pk\ch-sr:,mas Sto!len-baso Sacnfice-bunt m movc;tg
w"“’i ghts, widths and angles of VALUES AVERAGES VALUES Ineups us advantage used u atlemplts attempts wi pit
facial features to represent *Percontage of players who had the advaniage of baling against an opposiie-handed pitcher at the start of the game. T

different sets of numbers. Note: Because different rules cause National League managevs o use more pinch-hitters, for exampie, each managers rates are compared with his league s average. THE NEW YORK TIVES
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Federal Subsidies
Fossil Fuels Renewable Energy

$72.5billion | $29 billion N
\
Carbon Capture Traditional
and Storage Renewables
$2.3 billson $12.2 billion \
\
0.3 52
bilica § bilkko
Tax Breaks
$53.9 billon y
Traditional $16.8 billion 3
Fossil Fuels
$70.2 bilkon y
‘ y
L L GURES FROM 2002 T0 2008

Peter and Maria Hoey (Source: Tommy McCall/Environmental Law Institute) via
Phil



As the semder of foreciotures continue 10 mdenl, vast swalks of American cilies ace becomieg
deierted. Is same pRaces, mace 1han 3 Quarter of availsdle restals sil emply, while other cities Bave

THERE’S NO PLACE LIKEHOME: i
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e 5% % 2% % % % 14% 0% us %
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Where good data vis goes
Wrong

Scale

Distortion

Context

Labeling

Design variation vs. data variation
Chart junk



