InfoVis Systems & Toolkits
-

CS 7450 - Information Visualization
September 14, 2015
John Stasko

Background

— el
In previous classes, we have examined
different techniques for presenting
multivariate data

We'll continue to show more later too

Today we look at systems that implement
these ideas and provide some of their
own new visualization techniques
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Agenda

—— )
Toolkits that can be used to build systems
D3, Processing, ...
Systems providing a view or views
Improvise, Many Eyes, Polaris, ...
Commercial systems (to come our next
class)
Spotfire, InfoZoom, Tableau, QlikView...
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Toolkits & Infrastructures
—
Set of components or capabilities that

allow others to put together visualization
systems

Growing trend
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Toolkit Design
————===================================Illl=====llli%§gi

What would you include in a toolkit like
this if you designed it?
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History Lesson

NS~

InfoVis
Toolkit

http://ivtk.sourceforge.net

Fekete
InfoVis ‘04
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http://ivtk.sourceforge.net/Treemap.png
http://ivtk.sourceforge.net/Treemap.png
http://ivtk.sourceforge.net/GraphMatrix.png
http://ivtk.sourceforge.net/GraphMatrix.png
http://ivtk.sourceforge.net/TreeNodeLink.png
http://ivtk.sourceforge.net/TreeNodeLink.png
http://ivtk.sourceforge.net/TableParallelCoordinates.png
http://ivtk.sourceforge.net/TableParallelCoordinates.png
http://ivtk.sourceforge.net/TableScatterPlot.png
http://ivtk.sourceforge.net/TableScatterPlot.png

Heer++ Series

36

Series of toolkits from Jeff Heer and his research group

Prefuse

Java2D

Heer et al, CHI ‘05
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Heer++ Series

i

Series of toolkits from Jeff Heer and his research group

Prefuse

What happened???

Web!!!

Java2D

Heer et al, CHI ‘05
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Heer++ Series

Series of toolkits from Jeff Heer and his research group

Prefuse Flare Protovis
e e e [l
| » — = ‘ /';k; : Mw,, b 'I
:‘ - e e ‘ e ‘1,‘},_,».1_ i Irr_lfﬂ — B
Java2D ActionScript & Flash Declarative spec.
Heer et al, CHI ‘05 Bostock & Heer, 7VCG (InfoVis) ‘09

Heer & Bostock, 7VCG (InfoVis) ‘10
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D3: Data-Driven Documents
Newest entry in the Heer-Bostock line of
toolkits

“Not just an infovis toolkit”
Javascript-based

Very similar to Protovis...

Except makes use explicitly of web standards
such as Scalable Vector Graphics (SVG) rather
than a proprietary “marks” graphics set
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D3 Design Pattern |
%\.5—
Declarative Syntax like Protovis
Creating/Modifying selections of the HTML
DOM

“An elegant for-loop with a bunch of
useful helper functions”
Excellent support for changing data

Taking advantage of CSS3 Transformations
and Transitions

Integrates seamlessly into any webpage
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D3 Website

%
T T T T e s e S
)3 Data-Driven Documents

AN
1 | i

. aaa
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D3 Support
%
Active community online
https://github.com/mbostock/d3/wiki

Including Mike Bostock often answering
questions

Tutorial from Chad in our last class
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https://trifacta.github.io/vega/

i

= =] x
‘ A dimple - A simple chadtin... X Vega: A Visualization Gra.. X 4 ‘
€ A trifacta.github.io, c vega » a8 8O =
&) Most Visited [ Marietta @ Traffic % 1 Lab [l 1331 I 4450 2] 7450 & Zimbea [ T-Square [l tumbie M Genail B3 78 I 14 I ihmga [l Jozz #%« Gotf €) Chase [l WF & NsFgrant
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Vega is a visualization grammar, a declarative format for creating,
saving and sharing visualization designs.

Vega

- — With Vega you can describe data visualizations in a JSON format, and
generate interactive views using either HTMLS Canvas or SVG,

Read the tutorial, browse the documentation, join the discussion, and
7S explore visualizations using the web-based Vega Fditor
S O i
o I i
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https://github.com/mbostock/d3/wiki

Characteristics |
%
Declarative visualization grammar like D3
No CSS, DOM, etc., though
Describe visualizations in JSON format

Generate interactive views via HTML5
Canvas or SVG
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Example Code
”

"width": 400,
"height": 200,
"padding": {"top": 10, "left": 30, "bottom": 20, "right": 10},

{
"data": [
{

“ "name": "ta S",
' . "values":

H H - - 1 "category":"

: . ategory"
egor

GooaG00aa
HIZmaEEg QW s

1,
"signals": [
{
"name": "tooltlp
t": {},
treams": [
{"type": t:mou. Ve P! datum"}
{"type": t:mou. t P {1"}
1
}
1 and more...
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Premise
Eé@gf
Not really for humans to write

Intended for tools to generate &
exchange it
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http://processing.org

Processing

Java based

Unlike protovis & D3,
not specifically designed
for InfoVis
Data Reader? Layout algorithm?
But can definitely be used to build visualizations!
Well documented, lots of tutorials with

contributions from many people and even
books

Ben Fry
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Processing: the idea
{%5
Programming as scripting
PDE: processing development environment
A program is called a sketch
written as a list of statements

~

L® O O sketch_feb09a | Processing 1.0.9 -
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Processing: Useful Functions
%
void setup() {

//your own code here

b

void draw() {
//your own code here

by

These are built-in functions that are called
automatically.

The setup() block runs once.

The draw() block runs repeatedly: good for animation

Fall 2015 CS 7450 20
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http://p5js.org

P5.js
M

Interpretation of Processing in Javascript

e
* auiney e Qs cto0s a0 =

p5*j§

A= opsers
5

//7
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Piccolo http://code.google.com/p/piccolo2d
- s m C— e
Hello World
Fall 2015 CS 7450 22
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Characteristics \
I—— .}
Graphics toolkit with very nice built-in
zooming and panning support
Useful for implementing infovis too

Will discuss more later in course...
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https://developer.mozilla.org/en-US/docs/Web/API/WebGL_API

WebGL |

+ @ mositacng o B DS Ae =
8 o vtnd 15 M 0 i 3 1o 19 8 0 5 750 3 Zimbrs 3 .S B b M s 29 D 4 X g B i . G © o B WF 6 it
oo mozill.
MoNTD
omma o
WebGL
S8sB

Wheh you need 3D or really sophisticated graphics
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More toolkits

Fall 2015 CS 7450
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http://aperturejs.com/

Aperture.js

I @ dpwwes <

€)' 8 sperrriscom € Qsprus - Y )
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| d@@r‘l‘ur?)s" TOUR API | DEMOS| DOWNLOAD

Aperture JS

Aperture is a powerful, agile, and extensible visualization framework library project
designed to produce taflored, best practice, scalable visualzations for analysts and
decision makers in any common web browser. Aperture fs an open source,

£ standards based JavaScript library with supporting web services.

Declarative Grammar of Richly Layered Visual Forms

Aperture employs a unique and unified layer based approach to visualization
assembly, enabling richer, more powerful combinations of visual forms than a
standard widget based approach with many frames. Aperture’s visual mapping and
filter API provides adaptability to any data schema and transformation of data into
succinet interactive visual forms with minimal effort.

‘Published Peper: Apertu

S: An Open Web
onker, D. ot

Highly Interoperable using Web 2.0, SOA and GIS Standards

Aperture uses a non-proprietary Web 2.0, Service Oriented Architecture (SOA)
approach with SVG or VML (IE7, 8) rendering and wide support for GIS standards,
for greatest interoperability. Aperture vizlets (visuslization forms) are easily
embedded in web-based client frameworks such as the Ozone Widget Framework
(OWF), or In any simple web page, where open JavaSeript APIs provide full
interoperability with other DOM elements.

Extensible and Open Source

The Aperture framework and API are designed for ease of extension, allowing a
broad community to leverage and extend capabilities in creative ways. Aperture is
under ongoing development and is freely available for download under The MIT
License (MIT) open source licensing, Unlike GNU General Public License (GPL),
MIT freely permits distribution of derivative work under proprietary license,
v without recmirine tha relesss of sonrea coda

Fall 2015 CS 7450
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http://bokeh.pydata.org/en/latest/

Pydatao

- o x
€ o

8 vttt B st v T 10

2 » 40O s AO =
1z ot © Chuse Bl W & WFgan

e A e e Python

B For more inormation about the goals and drecton o

projeet. please see the Te
To ge started quicky. olow the:

Toseee

o yous might uze Boeh wih your own data. check cu he Gafiery

 Question Fora

03 and echical assistas
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. http://www.highcharts.com/
HighCharts

- o x
L -

e G aperturogs CtE U AB =

8 vt ot [ e = Tt 1o 1230 )i 1 745 i, Zomten (3 7S, B bt 4 Gt 3 7 T 4 3 g Bz A G 3 hase B W 5 g

Y} HIGHCHARTS

PLUGINS

HIGHCHARTS

Tokya climate

Create interactive charts easily for your web
projects. 400 mm
Used by tens of thousands of developers and 61 out of o
the world's 100 largest companies, Highcharts is the [
simplest yet most flexible charting APl on the market. 200 mm £
lille
I

FREE FOR NON-COMMERCIAL
Do you want 1o use High
ron-profit organisat

HTML 5
Based on native browser
technalogies, no plugins needed

arts far a personal websi

Then you don't need our pemission, Just £ an!
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http://dimplejs.org

- o
e A apentureis "Ee 940

“ Qrc
o B M o= T 1 [ 151 4 207450 8 T I T-Sre I i M oo I3 9 2 34 2% it Iz . G © hse B W6 (5 Mgt
dimple Simply Powerful \

e o On top of D3

Getting Started
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JavaScript InfoVis Toolkit

prs———

> | - inf Pl - A

€ @ phiogbgthubiic
5 Mos Visited @ Geting Started [ Muriesta N Troffic 3 1 | 1 1321 % 4001 %, 7450 % Ziwra [ T2 1 Gt 15 5 2013 [ ssataio B KPLU v S

JavaScript InfoVis Toolkit

jalizations for the Web

Contribute

Area, Bar and Pie Charts Sunburst

ForceDirected TreeMap SpaceTree

I ihmga B Facebook 5% Sk¥lazz [ K »
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http://philogb.github.io/jit/

Fall 2015 CS 7450
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http://code.google.com/apis/visualization/documentation/

Google Chart Tools

‘ 23 diple-Avmplechain. % () Using Googfe Chats | Ch. % | 4.
€3 P—— . Dec Syl B O P S =

5 Mot Vited 8 Miwsems o Totic 8 ¢ ot [ 1301 P 4050 2 7450 3y Zomben I -Squre IO ot M Gt 63 75 2 4 3 ihenge B bz . Gt ©) voce [ 95 5 Fgrare

) Google Developer RO

Prodcts > Charts

Charts

GUDES REFERENCE

Using Google Charts

Hello, Chastst

Google G perfect way your
s website, From simple line charts to complex herarchical tree
e maps, the chart gallery provides a large number of ready-touse
P v chart types.
Customize the Chart
Orow tha Chart The most common way to use Google Charts is with simple
Javaseript that you embed In your web page. You load some
St . Google Chart libraries, st the data to be charted, select options
Chart Gallery

10 customize your chart, and finally create  chart object with an
1a that you choose. Then, later in the web page, you create a

e <aiv> with that 14 to display the Google Chart

ke Chacs That's allyou need to get stare

Colendarchats

Candustik charts Charts are exposed as JavaScript classes, and Goagle Charts

Cokenn Charts provides many chart types for you o use. The defoult

Combo chans appearance willususlly be al you need, snd you can sways

oifchats ustomize & chart o it the ook and feel of your website, Charts

Donucharts are highly interactive and expose events that et you connect

Gontcrarts @ them to create complex i or ather experiences

Gouge chrta tograted v vebpage, Charts HTMLS/SVG technology to

asochane browser compatibiity (including VML for older IE versions) and cross platform portabilty o {Phanes,

sestogams . 1Pads and Android, Your users will never have to mess with piugins or any software. I they have
webs browser, they can see your charts. g
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Characteristics

Javascript-based oo ,‘ o

Ga"ery Of i 1 s e B 0 4 1 0 s B 0 o g
contributed code - e
S€Eg ments S

Visualizations are
interactive

Evolving API

8 bt e B s = e 3 B

These

Some wkdtional cememnty contnbnsed s
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Reflection .
What would you seek in a good infovis
system or toolkit?

Fall 2015 CS 7450 33

Toolkit Tradeoffs

InfoVis-focused Generic graphics
Many fundamental More flexible
techniques built-in Can customize better
Can be faster to get Big |earning curve

something going

Often more difficult to
implement something
“different”

Documentation?

Doc is often better

Can take a long time
to (re)implement basic
techniques

Fall 2015 CS 7450 34



Design Patterns .
Heer used his experience with prefuse etc
to describe common design patterns for

infovis S
Reference model Scheduler TVCG (InfoVis) ‘06
Data column Operator
Cascaded table Renderer
Relational graph Production rule
Proxy tuple Camera
Expression Dynamic query binding

Fall 2015 CS 7450 35

Writing Code is Hard .
Why not just show what you want the
visualization to look like?

What's the challenge?

Fall 2015 CS 7450 36
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Lyra
— .
Interactive vis builder tool without
needing to program
Graphical “marks” are bound to data fields
User shows what vis is to look like, the
mapping from data

Generates code (Vega) that can be run on
the web

Satyanarayan & Heer
Computer Graphics Forum (EuroVis) ‘14

Fall 2015 CS 7450 37

http://idl.cs.washington.edu/projects/lyra/

— Video
= Wages Highligh
Wages Are:
Wenkly Wosges of o o Mechamic pe [ |
Monarchs " "":: And
© rumon
o
‘ L}
g - I o O [P -
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https://donghaoren.org/ivisdesigner/

iVisDesigner
%ﬁg?
Interactively create mappings from data
elements to graphical elements

Has scatterplot, timeline, graph templates

en_Panel Koo (1) Monu Bar

Video

Ren, Hollerer, & Yuan
= TVCG (InfoVs) ‘14
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Journalism-driven systems

Fall 2015 CS 7450 40
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https://datawrapper.de/

Datawrapper

Datawrapper

. il 52 ©

%) e +

“oosnem

20 08 ol e e ot © o W 1 2 gt

Created with Datawrapper
Easy o use Customize Full control . .

= III"lllll 3

=
Who uses Datawrapper?

e Waskiington Yost guardian ox  feWonde  BuzzFeep  THEWALLSTREETJURNL

derStandardat  Twitter WZTITN  Sene Siver Jeiveng  ZEQUIPE  Tagesodmtiger

The few Zaland Ferald  [TTT)  THEAUSTRAUAN®  Berliner & Mongenpost— FIRSTPOST.
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http://quartz.github.io/Chartbuilder/
-
Chartbhuilder
Aﬂmlmm % Chanbuiber 20 x U - o ;%
€ & quanzgithubio

> A WsDesigner »#B8 O 4 O =
B MostVsted 8 Morets @ Tt 3 1Lt I 1331 B9 8 Zeen 3 -S0umre B tmble M Gt 58 22 14 32 s [ bz . Go¥ © rse B WF 5 Wi

@ select chart type

XY Chart

Load previous chart

e Input your data

@ set series options

Juice

Alv| HigMal  MaghCase 150
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Systems/Tools

Py

Primarily examining academic/research
systems that provide preexisting views
Commercial systems next time
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http://www.graphics.stanford.edu/projects//polaris/

- |
POIarls http://www.tableausoftware.com

P

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 provides access to the data
database schema to shelves to  transformations and mappings can be  structure of the table and the types of ~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.

() svme (B mpon | Gk o
Layer Shelf: Quart 2| coffoochain
The fields placed here X
determine how records e ] SUMBR) S ideo
e aroned s aver ; V
, ProductType| SUM(Sales) . artition:
e Group in panes by: L @i BBy at
. . 1S 5 State 1
Grouping and Sorting won U for rushing/Toatss
Shelves: n
The fields placed here ¥ Aggregate Data Coffes 3 sh +
determine how records £ 200 o o o 8
are grouped and sorted Sottigpase by 1000 ~ ¢
within the table panes. W
P
Mark Pulldown: o " + +
Relations in each pane Mark: 5 ° e o
n0n °
are Mapped (0 MATKS  mem—ee— G v/  Bweso 3 o
of the selected type. S nﬂ“ Q. a8 (-] ﬁ: a8 gl
1000 & ®
Retinal Praperty Shelves: a5 & & Le)
The fields placed here
determine how data is o
encoded in the retinal — + *s .
properties of the marks, T 4ot o a °
e FEE ERS 6 © © —
Legends: ———————— 1 €A wed 2 p+ +
Legends enable the user P F &
to see and modify the
mappings from data to won
retinal properties. i . ° i o * ¢ I+ °
Tes Y
5 200 o 0 40
™ .$1¢ o0 o
I eofouts oo LA A v T? T T ? T
ooe P oo
- s_pram sam_peom s prome s_prare Stolte et al

TVCG *02
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Basis

I —
Relational databases

Pivot tables from spreadsheets
N-dimensional data cubes

Analytic approach is fundamental

Provides visual representations of these
concepts

Fall 2015 CS 7450 45

Visualization .
—
Table of data (rows, columns)

Each axis may have nested dimensions

Table entry is a pane, and has visual
marks to represent data

Analyst drags and drops fields from
database schema onto shelves of display

Much interaction supported
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Graphics .
Formal table algebra provided to describe
data

Visual mappings established from data
types to appropriate (good) markings and
encodings

Impact: Became Tableau

Fall 2015 CS 7450 47

Viégas et al

Ma ny Eye S TVCG (InfoVis) 07
—

InfoVis on the web
Website developed from IBM’s infovis
group
Motivating infovis challenges:
Difficulty of creating new visualizations
How do you discuss the visualizations?
Project goals:
Enable end-user creation of visualizations
Foster large-scale collaborative usage
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Features
M
Provides data upload capabilities and
choice from library of visualizations
Includes

Gallery of recently uploaded visualizations for
browsing

Chosen highlighted visualizations
Attached discussion forums for each vis

Fall 2015 CS 7450 49
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J aaaaaaaaaaaaaaaaaa
e Featured visualizations

Recent gallery i e o
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people

populatior

speech

Discussion
forums

Fall 2015 CS 7450 51

Data 5
%
Users upload their own data sets
All become public
Format: table or unstructured text
Metadata allowed

Immutable once uploaded

Fall 2015 CS 7450 52
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Visualizations
M
Preloaded visualization types
Has grown over time

User chooses one to combine with their
data

Provides named, typed slots that the user
maps particular pieces of data to
System makes some reasonable guesses too

Fall 2015 CS 7450 53

Originals
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- Windows Internet Explorer

| Links {8 Marietts I‘r ™0 7050 .ﬂ £ T-Square -:im 2 Maps ap._'lnu nm E.w-_ g_} m:-s-m_ -
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Visualizations : Obama Inauguration Speech Word Tree

Croat
Togs: inauguration obama

Search we will |Cosa] i @sm
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nse , and for those who seek

begin to responsibly leave iraq 1o s peaple . and forge 2 hard - earad peace in afghanistan
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WordTree | e
US  oue cars |
« . J .
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: . - _
Done (% @ Intemet | Protected Mode: On R100% v

5@ enairuseon R |
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Fig. 3. Three user generated visualizations offering different perspectives on the same dataset on car fuel economy. The grey areas on the

top and bottom are by the ion and allow the user to browse through different dimensions in the data.

Allows the user to control the mapping from data to image

Fall 2015 CS 7450 56
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Social Aspects )
ﬂ\,ﬁ—
Users identified by login ID

Can leave comments about different
visualizations

Can take snapshot of visualization state
Unique URL

“Blog this” button

Fall 2015 CS 7450 57

Evaluation

— el
Quantitative, objective
1895 posts of March ‘07

Wide variety of topics of visualizations and
motivations for creating visualizations

Does seem to be fostering discussion

Viégas et al
HICSS '08
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Evaluation |
i
Qualitative, subjective
In-depth interviews with some ME users
Visualizations used largely for

communication and collaboration (not
necessarily analysis)

Privacy and audience management a concern

Highlights a number of interesting, non-
expected uses of the technology

Danis et al
CHI ‘08
Fall 2015 CS 7450 59
https://www-304.ibm.com/connections/blogs/predictiveanalytics/entry/six_years_of many eyes_a_personal retrospective4?lang=en_us
Status
Ei‘@—-
Shut down by IBM on June 12, 2015
AnalyticsZone Blog g
the blog for IBM Analytics
Six Years of Many Eyes: A Personal Retrospective
9
b
onatin |
predictive-analy...
e
Fall 2015 CS 7450 60
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Thoughts?

———
What do you think of the design choices
they made?
Sense.us .

Related, follow-up to Many Eyes
Discussion and visualization of US Census
data

Go beyond Many Eyes in terms of
annotation, collaboration, and discussion

Heer et al
CHI ‘07

Fall 2015 CS 7450 62
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Components

36

Doubly-linked discussion

Can go from visualization to threaded discussion
items or vice-versa

Graphical annotation

Simple graphics editor and comments (like
transparent layer)

Bookmark trail
Small strip of views

Comment listings and social navigation
Searchable, sortable indices and links

Fall 2015 CS 7450 63
& sense.us > jobs - Mozilla Firefox =) %)
Fle Edt View Go Bookmarks Tools Help
@ - & O 18gender =Allu s 154 (f) ¥ O 0 (Gl
sense.us / jobs hello, Michael profile comments trails help logout
Reported Occupations of U.S. Labor Force, 1850-2000 (source: http://ipums.org) comments () New Comment | View AN (139) (e)
= here are labels where I woud have expected big jumps. ~
> military e all “men © women % of Work Force ~ by Martin Sharp on £ 3 21, 2006 10:16 AM
well, there was also the cold war right after ww2, which might be part of
a the reason why there's such a huge jump after the 40s. Itis also interesting
w that there is such a drop between the 70s and the 80s.
o il 21, 2006 11:01 AM
copar ;a"f:tsm"‘ﬂ uion 5 turned to robots, and the industrial complex, as martin
\ ecession ould be interesting to see the comparison of the fal
R / next to the rise in DOD funding for robots and industry.
by Jesse O'Brien on Fs ul 21, 2006 11551 AM
NG ,/ % Tthink the jumps hax to do with the economy at large rather than
LY any particular miltary confict. Lots of money in confict has already been
spent before the confiict starts.
Wwi Wwi by Fred Klein on Vied Aug 2. 2006 10:24 AM
reply
Military

Civil war Jimzumiano
/ 1 would agree with that... also see this: link

Depression (d)

[

J Submit | [ Cancel

()

bookmarks (3) Add View | Save | Load | View All
Military

= z 3 ; 3 : =

Jamotate [z ¢ \ W [JOA stroke W Fill N = 55 Sans-Serif ~14v BT

ibm visual communication lab privacy feedback help See something interesting? Add a comment, it's easy!

Done.

o |

Figure 1. The sense.us collaborative visualization system. (a) An interactive visualization applet, with a graphical
annotation for the currently selected comment. The visualization is a stacked time-series visualization of the U.S. labor force,
broken down by gender. Here the percentage of the work force in military jobs is shown. (b) A set of graphical annotation
tools. (c) A bookmark trail of saved views. (d) Text-entry field for adding comments. Bookmarks can be dragged onto the text
field to add a link to that view in the comment. (e) Threaded comments attached to the current view. (f) URL for the current
state of the application. The URL is updated automatically as the visualization state changes.
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Figure 5. Scatterplot of US. states showing median
household income (x-axis) vs. retail sales per capita (y-axis)
New Hampshire and Delaware have the highest retail sales

igure 6. alization of the number of teach
Annotations i te the start of compulsory education and
the rise of ers in the post World War 11 era

Sample annotations

Figure 7. Annotated view of stock brokers. The attached
comment reads " Graat deoression Xilled"a lot of broker”

Fall 2015 CS 7450 65

https://www.statwing.com/

Statwing
Data analysis tool

Upload spreadsheet or dataset, pick
relationships you want to explore

Basic graph types generated

Fall 2015 CS 7450 66
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KeShif http://keshif.me/

%—
Import data from spreadsheets and
csv/text files

Provides multiple "o R
coordinated bar - EEO®m §
charts and 22 e ! ﬂ@ = g

histograms

Large set of
examples on
website

L :.... Ik"l_ Al vale.”
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K Medals Won In Olympic Games, 2000-2012

8618 Winners emOX
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http://www.visualisingdata.com/resources/
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http://www.creativeblog.com/design-tools/data-visualization-712402
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Creating charts and infographics can be e A
time-consuming. But these tools make it easier.

1¢s often said that data is the new world currency, and the web

is the exchange bureau through which it's traded. As

constumers, we're positively swimming in data; its everywhere
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https://blog.profitbricks.com/39-data-visualization-tools-for-big-data
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https://github.com/showcases/data-visualization
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Explore GitHub
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Data visualization
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Data visualization toots for the web,

mbostock/d3

A Javascrpt visuakzaton library for HTML and SVG.

Jsoscipt #4151 D10801 Related Showcases

Projects with great wikis
nnnick/Chart.js
Simple HTMLS Charts using the <canvas> tag

Jvascrpt K 18142 4999

Leaflet/ Leaflet Jwvascript k11575 P2.005
JavaSerst library for moble-fiendly Inferactive maps

View
ecomfe/echarts Javascrpt #8041 P 2918 New Showcases

JmaScrgt chant library
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More Next Time...
I —
Demos of commercial infovis systems
Spotfire
Table Lens/Eureka
Seelt
Qlikview
InfoZoom
Tableau
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HW 2 Feedback _
-

Things we noticed
Example solutions
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Project Topics Feedback
Will try to return your proposals soon

Get to work — Poster session is a few
weeks away
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Upcoming

— il

Commercial systems

Reading
Spenke & Beilken ‘00

Interaction

Reading
Yi et al ‘07
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