InfoVis Systems & Toolkits
-

CS 4460 — Intro. to Information Visualization
September 25, 2017
John Stasko

Learning Objectives
gﬁﬁé
Gain familiarity with visualization toolkits

Learn what design choices need to be made
Understand approaches taken by systems seeking to support
visualization creation without programming
Explain what Many Eyes was, what it provided, and what its
contribution was

Describe a spectrum of approaches for creating visualizations
(ranging from automatic creation given data to low-level graphics
libraries) and identify representative systems that occupy different
places along that spectrum
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Background n
I —
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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Creating Visualizations .
ﬂ\,ﬁ—
Suppose you have a data set

What are the different (general) ways of
creating a visualization of that data?
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Agenda

— 1
Toolkits that can be used to build systems
D3, Processing, ...
Tools for creating vizes w/o programming
Lyra, iVisDesigner
Systems providing a view or views
Many Eyes
Commercial systems
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 .
What would you include in a toolkit like
this if you designed it?
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D3: Data-Driven Documents
—
Newest entry in the Heer-Bostock line of
toolkits

Prefuse, Flare, Protovis
“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
Declarative Syntax
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

Fall 2017 CS 4460 9

D3 Website

%ﬂ_
- o x
VNS Medhem 0150 X O35 Dot Doen Documents X | .
€ & dijeeg © O now cotege secescard » A B D AS =
oot e (B M . Tt 0ot B 1351 19 st 0 7450 @ Zomen I -Scve B b M G 3 #5 T 4 3% engs B ez . G © Chse B WF 5 et

3 Data-Driven Documents x

AN
1 | i

. aaa

Fall 2017 CS 4460 10



D3 Support
Active community online
https://qithub.com/mbostock/d3/wiki

Including Mike Bostock often answering
questions

John T. starts describing on Weds.
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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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https://github.com/mbostock/d3/wiki

Processing: the idea

NN~ )

Programming as scripting
PDE: processing development environment
A program is called a sketch
written as a list of statements

1 ® O O sketch_feb09a | Processing 1.0.9 -

00 DOEM w
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More toolkits

(Which do you know?)
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http://aperturejs.com/

Aperture.js
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Aperture JS

Aperture is a powerful, agile, and extensible visualization framework library project
designed to produce taflored, best practice, scalable visualizations 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 forn
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
suceinct interactive visual forms with minimal effort

than a

An Open Web
sker, D. ot

Highly Interoperable using Web 2.0, SOA and GIS Standards

Aperture uses a non-proprietary Wel 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,

withaut recmiring the relesss of sonres coda )
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http://bokeh.pydata.org/en/latest/

Bokeh
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http://www.highcharts.com/

HighCharts
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SUPPORT  PLUG

HIGHCHARTS Tokes e

Create interactive charts easily for your web
projects. e
Used by tens of thousands of developers and 61 out of
the world’s 100 largest companies, Highcharts is the
< simplest yet most flexible charting APl on the market.

READ MORE » DOWNLOAD

FREE FOR NON-COMMERCIAL HTML 5

Do you want to use Highcharts far a personal website, a schoal site or a Based on native browser
non-profitorganisation? Then you don't need our permission, Just £0 ant technologies, no plugins needed
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http://dimplejs.org

dimple

Pr—
€& dmpiesorg 3oe O apertureis ST RB O s Ae =

B Most Viseed [ Mariets o= Tratic 8 0 Lot [ 1331 198 a0 200 7450 @ Zoemtoen [ T-Square [ tumtts M1 Geed €3 78 I 94 2% ibemge B Jecz % Go¥ © Case [ WP NisFgrare

dimple Simply Powerful

o On top of D3

Uibraries

Resources

Getting Started

% rc-"htto://dimsless. crq/diat/dimple. V2.1, 6.min, 35 ne/ cr TPt

4553 ceg/d3.v3.x
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JavaScript InfoVis Toolkit
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Create Interacth
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ForceDirected TreeMap SpaceTree

- lon and Editing

http://philogb.github.io/jit/
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react-vis
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Data visualizati Private packages for the whole team

jon library based on

I
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https://www.npmjs.com/package/react-vis
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https://developer.mozilla.org/en-US/docs/Web/API/WebGL API

WebGL
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When you need 3D or really sophisticated graphics
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http://code.google.com/apis/visualization/documentation/

Google Chart Tools
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¢ Using Google Charts

. rfect way your
s e, From singie e chers to complex erwhice tres
Loud the Lhwaries b ‘ory provides a large number of ready-touse
Prepece e Dt
Customizs the Churt
i ha Chart The mast common way to use Google Charts is with simple
JavaScript that you embed in your web page. You load some
St v Google Chart libraries,lst the data o be charted, select options t
s 10 customize your chart, and finally create a chart object with an
Jmolapie Cheks 1id that you choose. Then, later in the web page, you create a
At Ehace <aiv> with that 14 to display the Google Chart
B Chars
st Charis That's all you need to get started P s
ama—
Candiestick Charts Charts are exposed as JavaSeript classes, and Google Charts
ok Chste provides many chart types for you to use. The default
Combo Charts appearance will usually be sll you need, snd you can always
oiffChans ustomize & ch »r(oﬁnhekx)\.mdhdo'vowwehﬂe Charts.
Dot chars events that
o1t @ them to create complex dazhooarc or other experiences
e cherta Integrated with your webpage, Charts HTMU o prow
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web browser, they can see your charts. g
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Toolkit Tradeoffs

InfoVis-focused Generic graphics
Many fundamental More flexible
techniques built-in Can customize better
Can be faster to get Big learning 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 2017 CS 4460 23

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

What's the challenge?

Fall 2017 CS 4460 24
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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
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http://idl.cs.washington.edu/projects/lyra/
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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
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https://datawrapper.de/

Datawrapper

Datawrapper
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Systems/Tools -
Academic/research systems that provide
preexisting views

Commercial tools with suite of well-known
visualizations
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Many Eyes

What is it?
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Viégas et al

Many Eyes 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 .
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 2017 CS 4460 34
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census

Featured visualizations

Recent gallery

Fall 2017
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Data

I —
Users upload their own data sets

All become public
Format: table or unstructured text

Metadata allowed

Immutable once uploaded
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Visualizations

— A
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 2017 CS 4460 38
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Originals
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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 automatically generated by the application and allow the user to browse through different dimensions in the data.

Allows the user to control the mapping from data to image
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Social Aspects .

—

Users identified by login ID

Can leave comments about different

visualizations

Can take snapshot of visualization state
Unique URL

“Blog this” button

Fall 2017 CS 4460 42
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https://www.ibm.com/blogs/analytics-zone/six-years-of-many-eyes-a-personal-retrospective/

Status
%
Shut down by IBM on June 12, 2015

...........

AnalyticsZone Blog @

the blog for IBM Analytics

Six Years of Many Eyes: A Personal Retrospective
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Thoughts?
i
What do you think of the design choices
they made?
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Commercial Systems
I — )

Designed to handle wide variety of data

types and sets
Typically provide suite of well-known

visualizations

(Preview of upcoming HW)
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Qlik sense www.qlik.com

Qlik Sense Desktop - oEd
D O [T mvewshest e

(% Qi Sense Desitop hub | &) *Demo - .. 8

Save Damo @

o Gilck to aad tite ©
. g ata +
258
Daste o
Alltables .
e
Aifids
res
Calorios . » Avg(Protein) =
158
Carbonyarates L * AvglSadium) =
Cerea Expres
< o 100 ¢ o Avaisodium) re
cups o
. = Labes
I
Fiber
L] Number formatting
w 1 aute -
® .
Dalete @
Protein
et .
Socivm AvalProtsin) 3
@ Datestime

Fall 2017 CS 4460 47

www.tableau.com
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Some web collections
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http://www.visualisingdata.com/resources/
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The 37 best tools for data
visualization
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Creating charts and infographics can be
time-consuming. But these tools make it easier.

It's often said that data is the new world currency, and the web
is the exchange bureau through which it's traded. As
consumers, we're positively swimming in data; it's everywhere
from labels on food packaging design to World Health
Organisation reports. As a result, for the designer it's becoming

increasingly difficult to present data in a way that stands out
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https://blog.profitbricks.com/39-data-visualization-tools-for-big-data
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39 Data Visualization Tools for Big Data
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Big Data is more valuable when visualized and analyzed
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https://github.com/showcases/data-visualization
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€3S Languages @ Last updated on Nov

Data visualization toots for the web,

mbostock/d3 JounScript 41513 P 10801

A Javascrpt visu
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nnnick/Chart.js Jaw "
Simple HTMLS Charts using the <canvas> tag
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https://articles.uie.com/data_visualization_tools/
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ARTICLES

The Top 20 Data Visualization Tools

by Brian Suda
on August 15,2013

One of the most common questions | get asked is how to get started with
data visualizations. Beyond following blogs, you need to practise—and to
practise, you need to understand the tools available. In this article, | want
to introduce you to 20 different tools for creating visualizations: from
simple charts to complex graphs, maps and infographics. Almost
everything here is available for free, and some you have probably
installed already.

Entry-level tools

Atthe entry level, we'll be looking at unexpected uses for familiar tools.

You might not think of Excel as a visualization package, for example—but
it's capable of surprisingly complex results. If you are just getting started,
these tools are musts to Ifyou deal with ry
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http://lisacharlotterost.github.i0/2016/05/17/one-chart-tools/
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— Go back

One Chart, Twelve Tools .
Neat comparison

of 12 different
woosmcs tools using the
same data set
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wianted o get to knx

To do that, | took the same dataset and visualized it with 12 different tools
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Recap

Some solutions
Problems & issues
Nice designs
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HW 3

— 1
Investigative analysis

Thumbs up/down?

Discuss process & your thoughts

The hidden plot

Jigsaw suggestions
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HW 4 )
ﬂ\,ﬁ—
Get familiar with Tableau

Download a free copy
Instructions in t-square

Watch "Getting started" video (in t-square)
Choose one of three data sets

Formulate questions, explore, answers
Produce 5-page report (3/2)

Due on Friday Oct. 6 at 1pm (no class)
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Midterm Exam N
One week from today
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Learning Objectives -
=&'§
Gain familiarity with visualization toolkits

Learn what design choices need to be made
Understand approaches taken by systems seeking to support
visualization creation without programming
Explain what Many Eyes was, what it provided, and what its
contribution was

Describe a spectrum of approaches for creating visualizations
(ranging from automatic creation given data to low-level graphics
libraries) and identify representative systems that occupy different
places along that spectrum
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Upcoming

Lab: D3 intro
Prep: Murray, chapters 5 & 6

Analytic tasks
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