VISUALIZATION TOOLS AND
PARADIGMS
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HOW CAN WE GENERATE GRAPHICAL
REPRESENTATIONS?

WHAT TOOLS ARE CURRENTLY THE
MOST INTERESTING?

WHEN & WHY TO CHOOSE DIFFERENT
APPROACHES?
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DRAW  USE

DRAWING DYNAMIC VISUALIZATIONS
https://vimeo.com/66085662



https://vimeo.com/66085662
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SKETCHING / CONSTRUCTING BY HAND
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GRAPHIC DESIGN SOFTWARE
(ILLUSTRATOR, PRHOTOSHOP, ETC. |
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“DRAWING™ IN EXCEL

https://sites.google.com/site/e90e50fx/home/calendar-based-heatmap-in-excel

Metrorail System Ridership by Day | Reading The Calendar

The months in the visualization ¢, | = |
Look for individual significant ridership days (Presidential |  have been with

Inaugurations, closures due to weather events) as well as Sunday at the top and the first Mo |
general trends. week at the left: First read Tv;’e e
down, then to the left. Lob bbb b b L
What can you find? ¢ ™ R0 O O R R
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Sa

Estimated daily ridership ded to the nearest 1,000.
Post-midnight trips assigned to the previous day.
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+ FLEXIBLE & EXPRESSIVE
- SCALES BADLY

- DESIGNS ARE ONE-OFFS




EXCEL

USE

r'Changf.- Chart Type
Cd@ Templates N
[[[hﬂl Column ] |7M:ﬂ f
Iﬁ Line Line
& Pie N
E Bar | /Hv/
[ Area Pie
i XY (Scatter) p= ]
i3] Stock |':\9
g Surface Bar
@ Doughnut - = - — — —
e = =
@ Radar
| || &= | [ | o | @ [ (> |-
[manageTemplates... ] [ Set as Default Chart ] I oK I [ Cancel ]




INTERACTIVE TOOLS
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NETWORK AND GRAPH DATA
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USE

+ EASY

+ SCALABLE

- LIMITED FLEX
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var diameter = 960,
format = d3.format(",d"},
color = d3.scale.category20c();

var bubble = d3.layout.pack()
.sort(null)
.size([diameter, diameter])
.padding(1.5);

var svg = d3.select("body").append('svg")
.attr("width", diameter)
.attr("height", diameter)
.attr("class", "bubble");

d3.json("flare.json", function(error, root) {
if (error) throw error;

var node = svg.selectAll(".node")
data(bubble.nodes(classes(root))

_ . (11
filter(function(d) { return !d.children; }))
.enter{).append("g")

.attr("class", "node")

new, reusigE oesions | MANIPULATING

{ return d. ,,
style("fill", function(d) { rcturn color(d packad
+ SCALAB LE node.append("text")
Lattr("dy", ".3em")

style "text-anchor', "middle")
J]qunctlon(ii;{l:eturn d.className.substring(@, d.r / 3); });
DYNAM'C &eluNs E\RA i !yﬁontalnlng all leaf nodes under the root.
function classes(root) {

r classes = [];
~
EXPRESS'VE”CUO” recurse(name, node) {

(node.children) node.children.forEach(function(child) { recurse{node.name, child®
clsc classes.push({{packageName: name, classMName: node.name, value: node.size});

HARD .
recurse(null, root);

return {children: classes};
H

d3.select(self.frameElement).style("height", diameter + "px");



DRAWING DYNAMIC VISUALIZATIONS

https://vimeo.com/66085662
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O Zutr Wistratys

Getting Started Gallery

About Release Notes

Click on each example to open it in Data Illustrator and to watch demo video. For best viewing experience, please use Google Chrome.

2

The Pleasant Places to Live

Binned map showing pleasant weather
days in the US.

Open Example | Watch Demo

Medsl_Type

Gold

W o

2012 Summer Olympic Medals

Stacked bar chart on the number of gold,
silver and bronze medals by country

Open Example | Watch Demo

sz

g0

l

HE—

Gender Pay Gap - Box Plot

A box and whisker plot demonstrating
the gender pay gap across salary
grades.

Open Example | Watch Demo

"

Population Distribution by Age

The distribution of population by age
groups in the United States in 2016

Open Example | Watch Demo

LT N I N B S N BN

How Consumption Has Changed

How consumption of different types of
food has changed since 1960

Open Example | Watch Demo

Share of Women across Job Levels

The proportion of women declines in
higher job titles.

Open Example | Watch Demo



SPECIFYING VISUAL
REPRESENTATIONS AS



SOME DIFFERENT APPROACHES

DRAWING PIXELS

background (255); // Setting the background to white
stroke(0); // Setting the outline (stroke) to black
£fi11(150); // Setting the interior of a shape (fill)
to grey rect(50,50,75,100); // Drawing the rectangle




COMPUTATIONALLY IMPLEMENTING
VISUALIZATION REFERENGE MODEL

Data

Source Data
Data Table

L
L]

Cata
Transformations

[

prefuse.data.io prefuse.action
Readershwriters for data files Achion modules for fltering,
Iayaut, calor, shape, and size
assignment, distortion, and

prefuse data.io.sql
SOL database connectivity

animnaban

and query management
Source Data
Data Tables
formatted files prefuse data
CSV, Tab-Delimited, Table, Graph, and
GraphML, TreeML Tree data Srectures
Tuple, Hode, ar
SOL databases mpe, flode, and

Edge classes for

MySGL, Postgres, etc individuzl data items

prefuse.render

Renderer modules for drawing
ndividual Visualltems
RendererFactory interface for

assigning renderers to tems

Visual
Abstraction

prefuse Visualization
Cenitral repository managing the
Wisualitems, RendererFaciony,
Actions, and Diplays

prefuse visual
Visualitemn instances representing
visual, interactve elements

Interactive
Views

prefuse. Display
Provides awiew onta the
conterds of a Wisualizolion
Supports ransfoms such as
panning and Ioaming

refuse prefuse control
p Interactive Conirols for manipulating Visualltems and performing panning and zooming

package guide prefuse data.query

Filter itata using interactive components such a5 shiders, radko buttons, and check boxes
Perforrn full text searches over data fislds




DESCRIBING CONCEPTUAL
PROPERTIES OF VISUALIZATIONS

&,
JACQUES BERTIN ..
Semiology >
of
Graphics L lACQUES BERTIN 1963
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=B THE GRAMMAR
} OF GRAPHICS

LELAND WILKINSON 1999

A FORMAL LANGUAGE
FOR DESCRIBING DATA
GRAPHICS
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Birth Rate

COMPOSAB

ELEMENT: point(position(birth*death), size(0), label(country))

ELEMENT: contour(position(
smooth.density.kernel.epanechnikov.joint(birth*death)),

color.hue())

GUIDE: form.line(position((0,0),(30,30)), label("Zero Population Growth"))

GUIDE: axis(dim(1), label("Birth Rate"))
GUIDE: axis(dim(2), label("Death Rate"))

Chart
/N
Guide [ Frame Graph
/‘\
Axis Form Contour l Point
e
Scale Rule Label Curve Symbol Label
Line Label

E AND GENERATIVE LANGUAGES WAYS OF

DESCRIBING A HUGE VARIETY OF CHART DESIGNS



Birth Rate

Birth Rate

ELEMENT: point(position(region.confi.smooth.linear(female*birth)))

ELEMENT: line(position(region.confi.smooth.linear(female*birth)))

ELEMENT: area(position(region.confi.smooth.linear(female*birth)))

ELEMENT: interval(position(region.confi.smooth.linear(female*birth)))
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VizQL & POLARIS

Database Schema: Layer Tabs: Axis Shelves: Context Menu: )

The user drags fields from the Each layer has its own tab; different The fields placed here determine the The context menu prowdes access to N_K? data )
database schema to shelves to transformations and mappings can be  structure of the table and the typesof ~transformation and interaction capabilities of Polaris
define the visual specification. specified for each layer. graphs in each table pane. such as sorting, filtering, and aggregation.

G G Gt S

Layer Shelf:
The fields placed here -
determine how records fb“a:] [Quarter sumprofiy - TR e |
are partitioned into layers. ‘ ProductTyps Salek Partition... |
m-'-nmw: I o) ._Jm ,_ Qtrl Bnﬂyk | ] Qtrd
Grouping and Sorting —p- R — 4000 — ] Use for Brushing/Tooltips
Shelves: —-] 20003
The fields placed here v Aggragata Data Colfee § Wi Sum + 8
determine how records 2000 = o0 Y o] o A
are grouped and sorted Sort in panss by: 1000 & 2 A 8@0 E
within the table panes. EE%Y VG |
: 3 | + |
Mark Pulldown: ent 4000 + 2 +
Relations in each pane Opan Mark: T =, ° ¢ °
are mapped to marks - - Glyph - Espresso i o
of the selected type. 4 i =t L TN Q. a8 1] Al 440
Color: 1000 = G&A ? & B
Retinal Property Shelves: Ay eepbb size: 3% 6’ . (-4 .2
The fields placed here — '
determine how data is 4000
encoded in the retinal | 2000 .3 + Ty .
properties of the marks. + West Herbal Tea i = to o o o o -
d = O F#wdo 5 o 2 - o ©
Legends: 1000 . +
Legends enable the user o D;P °§ oﬁ (’.?A
to see and modify the Default Size: . = = S
mappings from data to a 4000
retinal properties. : i. S _5 - = + ° + o " o
ca 3 o
E 2000 3 40 & o pe & 42
Lok .$V %o %Q:o %8
[l oefault Color B LR B i B i n s LA s AR LA RRRE RS LRR R nn ) e
100 1000
= SUM_Profit SUM_Profit SUM_Profit SUM_Profit




0 = Quarter = {Qtr1, Qtr2, Qtr3, Qtr4} = Qtr1 + Qtr2 + Qtr3 + Qtr4:

0 + 0 = Quarter + Product = {Qtr1, Qtr2, Qtr3, Qtr4, Coffee, Espresso, Herbal Tea, Tea}:

0 x0 = Quarter x Product = {(Qtr1,Coffee), (Qtr1,Espresso), (Qtr1,Herbal Tea), (Qtr1, Tea), (Qtr2, Coffee) ... (Qtr4, Tea)}:

0/0 = Quarter / Month = {(Qtr1,Jan), (Qtr1,Feb), (Qtr1,Mar), (Qtr2, Apr), (Qtr2, May) ... (Qtr4, Dec)}:

|

Q = Profit = {Profit}:
The set entry (Qtr4,Nov)
corresponds to this column

Q + Q = Profit + Sales = {Profit, Sales}:

0xQ = Quarter x Profit = {(Qtr1,Profit), (Qtr2, Profit), (Qtr3, Profit), (Qtr4, Profit)}:

Ordinal fields partition an Quantitative fields are spatially Quantitative fields: Profit, Sales
axis into columns (or rows) encoded as axes Ordinal fields: Quarter, Months, Product




Ordinal- Ordinal-
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VISUALIZATION LANGUAGES AND
TOOLKITS
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VIK (VISUALIZATION TOOLKIT)

ESPECIALLY COMMON FOR SCIENTIFIC VISUALIZATION
C++ (Python, Java, and Tcl WRAPPERS)



GGPLOT2

PLOTTING IN R BASED ON THE GRAMMAR OF GRAPHICS

layer_point <- geom_point(
mapping = aes(x = total_bill, y = tip, color = sex),
data = tips,
size =

J

ggplot() + layer_point

tip

o . ®
" oW P,

"t.."- J'

a® @ sa® "o
$ ,° °
. ‘&.w : L] Y . ® »
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'] s
10 glu.‘ 0
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dataset = | dataset = Il

Scores by group and gender

80

Matplotlih

EEE Men 144
s Women

dataset = 1l dataset = IV

Gl G2 G3 G4 G5

import numpy as np
import matplotlib.pyplot as plt

N=>5
menMeans = (20, 35, 30, 35, 27)

womenMeans = (25, 32, 34, 20, 25) T v T T T T
menStd = (2, 3, 4, 1, 2) x x

womenStd = (3, 5, 2, 3, 3

Python source code: [download source: anscombes_qguartet.py]

ind = np.arange(N) # the x locations for the groups
width = 0.35 # the width of the bars: can also be I

import seaborn as sns
pl = plt.bar(ind, menMeans, width, yerr=menStd) sns.set(style="ticks")

plt.bar(ind, womenMeans, width,
bottom=menMeans, yerr=womenStd)

p2
# Load the example dataset for Anscombe's quartet

plt.ylabel('Scores") df = sns.load_dataset("anscombe")
plt.title('Scores by group and gender')
plt.xticksCind, ('G1', "G2"', 'G3', 'G4", 'G5'))
plt.yticks(np.arange(®, 81, 1@))
plt.legend((pl[@], p2[@]1), ('Men', 'Women'))

# Show the results of a linear regression within each dataset
sns. lmplot(x="x", y="y", col="dataset", hue="dataset", data=df,
col_wrap=2, ci=None, palette="muted"', height=4,

plt.show() scatter_kws={"s": 50, "alpha": 1})



VISUALIZATION LANGUAGES AND
TOOLKITS




WHY DEVELOP FOR THE WEB?

NOW THE DOMINANT PLATFORM FOR VIS CONSUMPTION
INTEGRATE VISUALIZATIONS INTO WEB PAGES AND APPLICATIONS
LEVERAGE OTHER HTML5/JS LIBRARIES AND TOOLS

DEBUG AND TUNE IN THE BROWSER



GOOGLE CHARTS

EASY TO INSERT PREDEFINED
CHARTS TYPES INTO PAGES
AND STYLE THEM

/[ Callback that creates and populates a data table,
// instantiates the pie chart, passes in the data and
// draws it.

function drawChart() {

// Create the data table.

var data = new google.visualization.DataTable();
data.addColumn( ' string’, ‘Topping');
data.addColumn( number’, 'Slices’);
data.addRows( [

‘Mushrooms', 3],

'Onions”, 1],

'Olives’, 1],

‘Zucchini®, 1],

'Pepperoni’, 2]

A

// Set chart options

var options = {'title':'How Much Pizza I Ate Last Night',
width' :4@8,
height' :388};

// Instantiate and draw our chart, passing in some options.

var chart = new google.visualization.PieChart(document.getElementById( chart_div'));

chart.draw(data, options);

Geo Chart Scatter Chart
:';
b patW
st e
. _,'..,._.
Histogram Bar Chart

Area Chart

Pie Chart

Stepped Area Chart

Bubble Chart

Column Chart

Combo Chart

Line Chart

Q<><

Donut Chart

J



LOTS OF COMMON CHART
TYPES WITH INTERACTIVITY
VIA A VISUAL INTERFACE

Upload Data v

Visualize
Style B I A&
-
Border B3
Alignment m E x =

2 Check & Describe

Map styles

LIGHT

Labels

Roads
Water

Publish & Embed

EARTH GRAY MARITIME

Country borders
Inner country borders
Green areas

Urban areas

@ Asia & Australia @ Africa

DATAWRAPPER i

60

50

North America ~ Europe

Life expectancy

Singapore
°

Costa Rica ¥ e,
4 o

2 L
® .
‘s *.® .
N L ol
Sy e United
Arab Emirates

Nicaragua
o

Timor-Leste
°

North @
Korea .
«
s ‘e (6]
o % . South
' ) Africa
Afghanistan  Zambia
°
Lesotho

GDP per capita

The higher the education, the bigger the absolute pay gap

Median earnings of full-time workers in constant US-Dollars, 2006

W’umenI Men
Less than 9th grade 10k Qg 17k
9th to 12 grade (no diploma) 12k Q=g 21k
High school graduate 18k @r—
Some college, no degree 23k @
Associate degree 26k @
Bachelor's degree 35k @
Master's degree
Doctorate
0 20k

Marvel Cinematic Universe locations in Europe
The Marvel Cinematic Universe contains 23 movies today and more to come. A lot of the

action happens in the United States or even in Space. This map shows some very special
moments that made the heroes travel to Europe.

.

e

New Asgard

e Captain America: Civil War
battle at Leipzig Airport .
and first appearance of
‘Spider-Man.

(I J b
- First appearance of
Lok i f _- ‘Black.Panther
2y et in Vi
Stuttgartin = @ S
The Avengers.

© OpenStreetMap contributars

Share of individuals using the internet, 2015

Share of the populations who have used the Internet in the last 3 months (via a computer,
mabile phone, personal digital assistant, games machine, digital TV etc.): 0% / 25% /
75%F 100%

/




Larger US Cities have Higher Population-Weighted Densities
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T
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HART TEMPLATES+VISUAL ~ "~~~
INTERFAGE + SCRIPTING
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Map
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D3.JS

DY Data Driven Documen’gs
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D3.JS

JAVASCRIPT / HTMLS / SVG / GSS
DYNAMIC DOCUMENT MANIPULATION AND VISUALIZATION

SUPPORT FOR BINDING DATA TO ELEMENTS,
HANDLING SCALES & LAYOUTS, ANIMATION,
AND MUCH MORE!



DECLARATIVE
v I s U A I_ I ZATI 0 N (SORT OF LIKE JQUERY FOR VISUALIZATION)
DESIGN

var paragraphs = document.getElementsByTagName("p");
for (var 1 = 0; i < paragraphs.length; i++) {

W var paragraph = paragraphs.item(i);

paragraph.style.setProperty("color", "white", null);
}

DECLARATIVE d3.selectAll("p").style("color", "white");



<!DOCTYPE html>
<style>

.chart div {
var data = [4; 8, 15, 16, 23, 421: font: 1@px sans-serif;
background-color: steelblue;
text-align: right;
padding: 3px;
margin: 1px;
color: white;

}

</style>

=div class="chart">
<div style="width: 4@0px;">4</div>
<div style="width: 8@px;"=>B</div>
<div style="width: 15@px;'">15</div>
<div style="width: 16@px;"=16</div=
<div style="width: 230@px;">23</div>
<div style="width: 4208px;"=42</div>

</div=

var data = [4, 8, 15, 16, 23, 42];

d3.select(".chart")
.selectAl1("div")
.data(data)
.enter().append("div")
.style("width", function(d) { return d * 18 + "px"; })
.text(function{d) { return d; });



GREAT TUTORIALS & A HUGE LIBRARY OF EXAMPLES

' Mike Bostock
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@ Lilll > (M} beta.observablehg.com

@ Observable © search

Visualization
Explore and explain patterns in quantitative data using D3 and Vega.

By @ Observable

D3 Marimekko Chart D3 Radial Stacked Bar Chart Il
. Mike Bostock r A . Mike Bostock

Extreme caution

80-

arimekko-chart” PEYETete %

[ Playground m

D3 Sortable Bar Chart
. Mike Bostock

W

o o cetiner 6 -

D3 Band Chart

[
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Vega-Lite — A Grammar of Interactive Graphics

e

T
4 50 100 150 200
Horsepower

Cylinders
=] @ w Y w
TR S R T |

price, Mean of price

-
site Brazil *— <™ I
(O Crookst ) E ol E | :
O Duluth > China L — g Ll @
£
i H —e '
@] Gran.d Rapids 3 India § | 1.
© Morris ] Indonesia .—‘ g

United States

0 e e :
w :. ‘
| i
0 i 7 i
i Lt Expectney s i .II | [ i wou o I ‘

Vega-Lite is a high-level grammar of interactive graphics. It provides a concise JSON syntax for rapidly generating
visualizations to support analysis. Vega-Lite specifications can be compiled to Vega specifications. [

Leland Wilkinson

A simple, powerful JSON syntax for authoring interactive
visualizations inspired by Wilkinson’s Grammar of Graphics.



Horizontal Stacked Bar Chart

Glabron - site
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View this example in the online editor

Vega-Lite JSON Specification

{
"$schema": "https://vega.github.io/schema/vega-lite/v3.json",
"data": {"url": "data/barley.json"},
"mark": "bar",
"encoding": {
"x": {"aggregate": "sum", "field": "yield", "type":
"y": {"field": "variety", "type": "nominal'},
"color": {"field": "site", "type": "nominal"}
}
}

"quantitative")

Colored Scatterplot
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View this example in the online editor

Vega-Lite JSON Specification

{
"$schema": "https://vega.github.io/schema/vega-lite/v3.json",
"description": "A scatterplot showing horsepower and miles per
gallons.",
"data": {"url": "data/cars.json"},
"mark": "point",
"encoding": {
"x": {"field": "Horsepower", "type": "quantitative"},
"y": {"field": "Miles per Gallon", "type": "quantitative"},
"color": {"field": "Origin", "type": "nominal"},
"shape": {"field": "Origin", "type": "nominal"}



Data Exploration
Visual analysis grammar
Visualization grammar

Visualization kernel

Polestar | Voyager

Vega-lite

Lyra

Vega

D3.js

JavaScript

The
D3 - Vega
“Stack”

GUI design environment

GUI interface

declarative grammar

library

programin 1ng language




Altair

Python wrappers
for Vega-Lite!

Works with Pandas,
Jupyter, etc.

100~

Vega-Lite JSON Specification

= {
"$schema": "https://vega.github.io/schema/vega-lite/v3.
"description": "A simple bar chart with embedded data."
"data": {
"values": [
{"a": "A","b": 28}, {"a": "B","b": 55}, {"a ",
{"a": "D","b": 91}, {"a": "E","b": 81}, {"a "F",
{"a":+ "G","b": 19}, {"a": "H","b": 87}, {"a "I,
1
}o
"mark": "bar",
a "encoding": {
"x": {"field": "a", "type": "ordinal"},
Save as SVG Save as PNG View Source O "y": {"field": "b", "type": "quantitative"}
}
}

import altair as alt
import pandas as pd Display a menu
source = pd.DataFrame({
Ial: [IAI, IBI’ lcl’ IDI' IEI, IFI’ IGI’ IHI,
'b': [28, 55, 43, 91, 81, 53, 19, 87, 52]

III],

})
alt.Chart(source).mark_bar().encode(
x=lal'
y=It:)l

json",

r

", "b": 43},
', "b": 53},
", "b": 52}



OTHER USEFUL LIBRARIES



RAWG apns

The missing link between spreadsheets and data visualization.

|EEE Visualization Dates - Google Sheets

LL L] eee
Data Sample L}
File Edit View Insert Formal Data Tools Addons Help Al changes saved in Drive
B T £ % g 0012 Adal - 87 5A. ®.B - E-JL-l+- coBEmY - E -
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— | A 1] c o E F G M i i x
1 |Amno  =|codicslstat {~ Provinia  [*) Codice Istat e~ Comune (| Numero incid | Totale morti =/ Totale Feriti (=) Indice Pericol= Popolazicne =) Poplinei =)
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5 2014 16 BG 16024 BERGAMO 681 3 926 032 119381 0.005704425327]
6 2014 12 VA 12070 GALLARATE 304 2 403 049 53343 0005658067062
7 2014 108 MB 108033 Monzak: 668 4 969 041 122671 0005445459807
B 2014 13 (=] 13075 coMe 459 4 597 067 B4495 0.005432274099
2014 18 PV 18110 PAVIA 380 4 509 078 72576 0.005235890653
0 2014 19 CR 18036 CREMONA 374 4 522 076 71801 0.00520159684
n 2014 19 CR 19035 CREMA el ] 27 ] 4371 0.005145650148
2004 12 ) 12133 VARESE a13 ] 542 037 80799 0.005111445399)
1 2014 17 BS 17067 DESENZANO DI 146 2 215 082 28650 0.005085086038 Customize your Visualization
" 2014 a7 L 97042 LECCO 241 1 32 032 47999 0005020937935
8 2014 16 86 16219 TREVIGLIO 142 3 191 156 29706 0.004780175068
® 2014 98 Lo 98031 Lobi 210 0 35 ] 44845 0.00467237735 R
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2014 15 M 15157 NOVATE MILAN 85 1 106 093 20065 0 Sort by Sta
3 2014 15 M 15182 RHO 213 2 290 088 50434 0.004223341397 O
* 2014 12 VA 12119 SARONNO 165 2 205 087 30401 0.004187710972
@ 2014 108 B 108050 VIMERCATE 105 2 135 146 25838 0.004046114735 LT
M an1a 1 R 1nAnaa SEREANN 17 4 21 ndi Py n
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Hierarchy

Drag numbers, strings. dates here

Labe!

Drag numbers, strings, dates here

Size

Drag numbers here

Hierarchy requires at least | more dimension

Color

Drag numbers. strings,




[=]) Square

Crossfilter
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(=) Square

Cubism.js

Time Series Visualization

Ili15 1-:Ii1 | 1-:Ii2-:l 1-:Ii2‘i 1-:Ii22 1-:Ii23 10 i24 1-:Ii25 1-:Ii25 1-:|i2F 1-:Ii25 1-:Ii23 1-:Ii&:l 1-:Ii3‘i 1-:Ii32 1-:Ii33
foo 10
bar -0.85
foo + bar 9.1
A 4

foo - bar oy I m . . .u.i.j.a1 11

Mouseowver or use the arrow
keys to inspect values.
Open in a new window.

Cubism.js is a D3 plugin for visualizing time series. Use Cubism to construct better realtime
dashboards, pulling data from Graphite, Cube and other sources. Cubism is available under the
Apache License on GitHub.



a n gl e http://worrydream.com/Tangle/

Below is a simplified digital adaptation of the analog state variable filter.

T,
Y 13-
-y
Lk

‘ -1

Hiz)=

1= (2= kslky+kg))2 + (1 —kgkg)2?

Some example frequency responses:

F.=2KHz
0=08

This topology is particularly useful
for embedded andio processing,
because F. {cutoff frequency) and
) (resonance) are controlled by
independent coefficients, .ﬂ:Jr and kq.
{With most filters, the coefficients
are funetions of both parameters,
which precludes pre-calculated
lookup tables.)
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Arbor.js CartoDB Chroma.js Circos Cola.js ColorBrewer
A library of force-directed layout A web service for mapping, analyzing Interactive color space explorer that A software package for visualizing A library for arranging networks using A web tool for selecting colors for
algorithms plus abstractions for graph and building applications with data. allows to preview a set of linear data in a circular layout. constraint-based optimization maps.
organi

selection.datavisualization.ch
1% J | [P

Cubism.js Cytoscape D3.js Dance.js Data.js DataWrangler

A library for creating interactive time An application for visualizing complex An small, flexible and efficient library A simple data-driven visualization A data representation framework An interactive web application for data
series and horizon graphs based on networks and integrating these with to create and manipulate interactive framework based on Data.js and providing a uniform interface to cleaning and transformation.

D3.js any type of attribute data. documents based on cata. Underscore.js domain data.

i
|I I

Degrafa Envision.js Flare GeoCommons Gephi Google Chart Tools

A powerful declarative graphics A library for creating fast, dynamic and A set of software tools for creating rich A public community and set of tools to A visualization and exploration A collection of simple to use,
framework for rich user interfaces, interactive time series visualizations. interactive data visualizations in access, visualize and analyze data platform for networks with dynamic customizable and free to use
data visualizations and mapping. ActionScript. with compelling map visualizations. and hierarchical graphs. interactive charts and data tools.




WHAT TO USE?

There are many different visualization tools available.

Need to balance tradeoffs:

- EXDI’BSSiVBﬂBSS (Can | create the visualization | want/need?)

- Speed & F|BX|bI|Ity (How quickly can | generate, modify, and explore?)

- ?eproducibility (Can | re-run the analysis? Re-generate the vis with new data?)
- Presentation (can ! style? Annotate? Share?)

- nteroperability (Can | integrate with other tools and applications?)




QUESTIONS?



