(MOSTLY FREE)




DATA VISUALIZATION TOOLS

= At the University we see a wide varilety

= Focusing on free

1. Preparing Data
2. Visualization




DATA TOOLS:; DataWrangler™"
DATRA WRANGLER / TRIFACTA O TRIFACTA

Wrangler

http://vis.stanford.edu/wrangler

https://www.trifacta.com

= Interactive tool for cleaning & rearranging

= Suggests changes

= Wrangler: web tool — data to external site (1000 lines)
= Import: text, CSV, JSON

= Export: CSV, JSON, TDE (Tableau)




DATA TOOLS: OPEN/GOOGLE REFINE  Refine

http://openrefine.org/

1956 rows Extensions: Iresbase -

Hargcover

= Consolidate spelling

= Auto-detect outliers .

=Sorting & filtering
= Auto-suggests changes
= Import: Excel, XML, JSON, RDF, CSV .

= Export: Excel, CSV, ODF, HTML




DATA TOOLS: MR DATA CONVERTER

http://shancarter.github.io/mr-data-converter/

= Import: csv, tsv, copy & paste from Excel

= Export: [SON, ASP, ActionScript, MySQL, PHP, Python, Ruby,
HTML, XML

Mr. Data Input GSV or tab-delimited data. Using
Converter sl

ending iPad sales (in
millions)

| will convert your Excel data into one of Jun=10- 2.3
several web-friendly formats, including HTML, sep-10 4.2

JSON and XML. Dec-10 7.3
Mar-11 4.7
Jun-11 9.3
Sep-11 11.1
News and updates available via Twitter. poc-11 -

Email me at mr.dataconverter@gmail com.

ai ; Actionscript
Source available on github. ASP[VEScript
HTML
SETTINGS JSOM - Properties
Output & v JSON - Column Arrays
Delimiter: © Auto @ Comma @ Tab JSOM = Row Arrays
Ei First row is the header MyS0L
Tranaform: @ downcase @ upcase © none | ::‘:mn  Dict
& Include white space in output Ruby
Indent with: @ tabs © spaces XML - Properties
XML - Nodes

L




Tabula

DATA TOOCLS: TABULA

http://tabula.nerdpower.org/

= Extract data from PDFs
= Stand-alone app for Windows/Mac

= Interactively select table
= Output: CSV, Excel




VISUALIZATION TOOLS

= General Purpose

= Maps & GIS

= Text Analysis

= Programming/APIs
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EXCEL

= Simple charts

= Power Pivot
= Millions of records BT —

= Must have Excel 2010

= http://office.microsoft.com/en-ca/excel-help/
power-pivot-add-in-HA101811050.aspx

= Poor defaults

= Hard to customize




VIS TOOLS: TABLEAU

http://www.tableau.com/

Strengths:

= Many chart types

= Interactive web output

= Access to underlying data

= Many data sources (live)

= Drag & drop — easy to experiment
= Maps

= Great defaults

= Link visualizations

= R can plugin

= Academic Program - Free for students

+
i tableau

Tableau - Bookl

€-> M| -

Data

%] Sample - Superstore - English ...

Dimensicns
Abc Container
be Continent
Abe Customer Name
Abe Customer Segment
4 & ID fields
3 <= Mapping items
2 Order Date
Abe Order Priority
+ &= Product
[dd Profit (bin)
Abe Region
B2 Ship Date
Abe Ship Maode
# Supplier
Abc Measure Names

=
=
A om
Q
c
3
2

Order Quantity
Product Base Margin
Profit

(%
o

Shipping Cost

Unit Price

Latitude (generated)
Longitude (generated)
MNumber of Records

Bl

File Data Worksheet Dashboard Analysis Map Format  Server Window  Help
&’ w - | 7 G- N
- Pages * Columns
£ Rows
Filters
Mark:
sbe Automatic -
& &} %
Colo Size Text
i i Drag dimensions or measures here, o
Detail | |Tooltip | g , iz Show Me
—— |
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o
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1
For dual combination try
1 date B2
0 or more dimensions
2 measures
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VIS TOOLS: TABLEAU witableau

http://www.tableau.com/ CEL . = _ | —

Weaknesses: | BT <

u COmpleX ' .. =, P :

= Many features, can be hard to find

= Expensive (if not a student)
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Who Uses It:

= Popular for Business Intelligence & Journalists/Media

= Anyone w/ Data

L




VIS TOOLS: OLIK Qlik @

http://www.qlik.com ) —— -

= Similar capabilities as tableau

= More focus on dashboards

= Start w/ chart type

= Free for personal or internal use
(~$4000 otherwise) ul

= Developer oriented (API support) e 9 Add dimension ¢ o

e ORI o n0f

Add measurne

= Exploration not as easy

E » B




VIS TOOLS: GOOGLE FUSION TABLES

https://www.google.com/fusiontables

nnnnnnnnnnnnnnnnn

= Merge others’ data into your

own table e '
= Collaborative data gathering ﬁ
« Great for maps ==
= Resolves geocoding é

= data API

= Limited data capacity
& customization




VIS TOOLS: R

http://www.r-project.org/

= Open-source software for statistics & graphics

= All sorts of advanced stats ——
= Regression, linear/nonlinear models, time series analysis, clustering, nonparametrictests [ | T {
& * B
= Data wrangling - s R ) {
= Charts & Plots 1777 1 LT SR e e 9l } "
. o ggggggga i 3arane
» Command line* 18777 L8
* Many add-ons (> 4400) T

= 60+ Resources for R
http://www.computerworld.com/article/2497464/
business-intelligence/60-r-resources-to-improve-your-
data-skills.html

* Several Uls: e.g., Shiny R, Quick-R, Rstudio, RExcel, etc




VIS TOOLS: RAW _RAW

spreadsheets and vector graphics.

http://app.raw.densitydesign.org

= Create SVG graphics
= Data not uploaded (so remains private)
= 16 charts

= API to create new charts




TEXT ANALYSIS: VOYANT V@YANT

see through your text

http://voyant-tools.org/

= Import: txt, HTML, XML, PDF, RTF, & Word

= lexical analysis
= frequency and distribution B =y e—

Vovyant T¢
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The strange thing about University of Toronto historian Steve Penfold's new 2 | @ danue
book. The Domut: A Canzdian History. is taat vou can gst through its 200-0dd g 100.0
. verigd (oo = pages without ever experiencng a craving for a domu. Not that there s really H
™ E t " M t ht 1 d t ol ™ swapless yiy ke S thet muck: to say about the aesthetic experiencz of eating or cooking comuts, & 500 - /
Xp o r n L] S L] m Wl ge S ;e“nerle “ce (-] . ‘but Penfeld seems decidedly detzrmined here to distance himself - and his 2 o0 \\./ \\./ \\./
= .E " reader — Fom any vicarious cnjoyment of s tiuler treat Tke bookmaybea | 2 ~ A e a0
“é]" Ira cnls — historv of a culirary good, bu: make no mistake: it is 2ot a good culinery e
‘HIII!ZII history.
n . . . Relative - | Segments+ | Searct ~ flapss I
What Penfold does to build a well betweer us and those delicious, gooey rings = [ wwtapes s
of artery-clozging sweetness :s cte date. Reacing like a corporate annual L || Keywords in Context Bz«
::'1“\:»\ report — but for an =ntire industry over a period of almost a certury — The 1 _eft Keyword | Fight
Donut laboriously surveys the commercialization of domestic domurseling (to A
—_ " . . o S Dowment: 1) The strange Wing abuul Uriiver...
com aterm). Starting with the invention and proliferation of automatec denut- | ‘
conking machines i the 1920s, “30s, and 405, Penfold moves through the il ..Steve benfoldsnew book  Jonut oA Canadian Histery, is that
crmersence of dedicated domt -shnpi-iﬂthalgi-(]s and “60s to the birth and @ expeiencinga craving fora donut _Netthatthere is really
flourishing of the franchise svstem that has given us today’s cult of Tim: Hortons. @ ofaimstaceriry-Tre Dot lborousy surveys tre c..
" -' = . . i o [4 4 [oags] A]ofd| B B | @ | Context~ Prevews »
'EE E Penfold virtually ignores the donut’s lowly pop-culture charm, choosirg instead
ﬂ ;nlam'nusmu o] E to dwell on suck banal dynamics as the donut’s lirk to networks of commodity || Words in Documents &B? ]«
£ i = distribution (- e sugar and whe). horw the growth of the antomobile industry | [7] Document Cotr | ackive | Trend
[Ie I Ic I" “ s =u|mam drove doaut sales upward. ard this reader’s favourite, “the relationshin ERp— o
L— 12p —— berween entrepreneurial identity and the frenchise experience.” = E
[IU u atlngﬂ i P! i P i [[] 1iThestrangethin.. 8 267.06 v T
slarting Immnnuslr lowly
Too often when we encounter a delicions crumb of hamanity in this book — the = Type: penfold
fliriations of female counter servers, fat-cheeked boys in a conut-eatirg contest. 7] 1iThe strangethin... 7 0772 "y
a drurken mednight donut baker, the crowring of the anrual Demit Queen — i
Penfold. ke some kind of literary dietitian. quickly steers us away toward || Ty
Summary &2~ | 4 F M |donut = [C] 1:inestrangetn... 3 39.02 N il
[=] Words in the Fatire Corpus A7) v | ] corpus EIENIE | Page| 4|of6 B | Reset| Searct M| -75ofi51 | @
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MAPS/GIS: (6IS

http://www.qgis.org/

= Open Source alternative to ArcGIS
= Linux, Windows, Mac OSX, Unix, Android

1800 — QGIS 2.4.0-Chugiak - Earth Map.
CEBEIR ViR ARBER % Vo, b [ OIS 2 L2 0 32D D LW
y. J H%‘%fa O N L ] 7 T L - O I o o
g mieo L BIE iny u%‘?dj:t U"fb\j.@:.@

L Final - Positions
¥ ||  BigFlash - Positions
v ™ start- Positions
v M Permanent - Positions
v ™\ loffee_Tracks
v [ [ Sealce Jan 2013
v V" Graticules 30m
v & \/ shackleton's path.kml
¥ [| . Shackleton route
v M\ Tectonic_plates_lines

— Converging
— Diffuse
— Ridge
Transform
» ™ (% Bathymetry
» ¥ B Darken
» M B shaded Relief

| Browser .m

%] coordinate: | -5836249,4246019 | Seale (50,093,082 (4 Render EPSG:3031 [ (1]




OPENHEATMAP

MAPS /GlIS: OPENHEATMAP

http://www.openheatmap.com/

= Uses OpenStreetMap tiles

= Generates choropleths or heat maps that can be embedded into web pages

Search Twitter




GRAPHS/NETWORKS: GEPHI

http://gephi.github.io

= Windows/Linux/0OS X

= Can handle 50K nodes & 1000K edges

» Interactive
= Filter

= Dynamic layout
= Clustering/hierarchies

makes graphs handy
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GRAPHS /NETWORKS: NODEXL

http://nodexl.codeplex.com/

= Plugin for Excel ‘07,°10,°13

= Allows exploration of network graphs

= Additional plugins to import from social networks
= FaceBook
= Twitter

= YouTube
= email

Network Graphs

The Social Media Research Foundation
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TIME: TIMELINE ]3

http://timeline.knightlab.com

= Interactive, web

timelines
= Link in URLs and e ST
web resources ¢ e
= Built upon Google ey B
spreadsheet

= Produces embeddable iframe widget




TIME: TIMEMAPPER TimeMapper ...

http://timemapper.okinlabs.org

archaeo_wine_timelineR by adamrabinowitz using TimeMapper <> Embed

aaaaaaaa

= Interactive, web timelines
= Built on Google spreadsheet data

= Adds a map with identified locations <

= Creates web page that can be
embedded into other sites




TIME EPLOW FlowingMedia / TimeFlow

http://github.com/FlowingMedia/TimeFlow/wiki

= Tool for temporal analysis
= Several views: =
= timeline,
= calendar,
= bar chart, =
= table, "
= ]ist
= Alpha version, no recent updates (2010) L B =




APL: GOOGLE CHARTS

https://developers.google.com/chart/

= Variety of free charts
= Web tool that provides URL or full API
= 24 25 different charts

= Limited customization

Geo Chart
e
| {
Histogram

Scatter Chart

Google Charts '

Column Chart

Bar Chart

A )
b, B KHLN

Combo Chart

Find sources

Create bibliography

Outline paper

Write paper

Hand in paper

y

Thu Fri Sat Sun
111 14

Men Tue

Wed Thu Fri Sat




API: HIGHCHARTS

http://www.highcharts.com/

= More customizable, interactive, & dynamic than Google Charts
= Less work than D3

= Free for noncommerical

Apple device sales

(millions of units)

40 iPad sales
Il iPhone sales
Mac sales

20




API' D3 )2 Data-Driven Documents

http://d3js.org/

= Very flexible

= Embeds data into the webpage

= Animations

= Many examples to build from

= Need to know html, css, javascript, & SVG
= Used extensively by New York Times

= Many libraries that build on D3

= Poor performance when you reach 10K elements




R 3703

= Connect Excel data to D3.js

= Can work with D3 visualizations
(without coding) inside Excel . . -

= Must have Excel 2013 or later ' :

ik :
&
2




API' PRO CES SING "Processing ?

https://processing.org/

= Programming language & IDE designed for non-programmers
= Used by Artists, Designers, Educators, Researchers

= Can be converted to Android & Java

randomness

M O 7 veaors




COLOUR

» Adobe Kuler

= https://kuler.adobe.com/
= Pick great colour palettes
= Given this colour pick complementary colours

=ColorBrewer
= http://colorbrewer2.org/
= Help in choosing colours for maps
= Colourblind, printing, etc.




TRANSMOGRIFICATION Pransmogriters.or

J. Brosz, M. A. Nacenta, R. Pusch, S. Carpendale and C. Hurter




PLAN FOR TODAY

= 9:00 Intro

= 9:30 Visual Variables

»10:15 Break

= 10:30 Sketching

= 11:30 Vis Software & Tools

»12:00 Lunch

= 1:00 Tableau

= 2:30 Break

= 3:30 Vis in the Library & Professional Practice
= 4:00 Work with Data

http://bit.ly/tfdlvis €
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