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Abstract

This survey is about public visualization services. It gives insight to five popular visualization services, points
out their strengths and weaknesses and compares them. The survey includes both online and offline services.
Two of the key points are the handling of user data, for instance if user data is kept private, and the different
visualizations types offered by the service.
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Chapter 1

Introduction

Public visualization services allow users to create visualizations from data sets without the need of much back-
ground knowledge. The users can provide their own data sets or use existing ones and choose from a number
of visualizations. Some services only need a modern browser and only require to register at the website.

In this survey Many Eyes, Spotfire, Tableau, Datamarket and Vidi are compared. This service have been
chosen to have a wide range of visualization services.
To give a fair comparison of the services two common data sets have been used and visualized

* Vienna Expenses: data of the expenses of the city Vienna provided by [Open Data Vienna, 2011]

* Worldwide Alcohol Consumption: data of each countries alcohol consumption per capita provided by
[World Health Organization, 2005]

1.1 Outline of the survey

First the five visualization services are presented to point out their characteristics. Examples are given for the
two data sets and other noteworthy visualizations are shown. In the next section a overview of the features
is given to compare the different services. The last section gives a conclusion over the current state of public
visualization services.
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Chapter 2

Many Eyes

Many Eyes is a web site by IBM that provides a collaborative information Visualization service [Viégas et al.,
2007]. The users can upload data sets, visualize them and share them with other users. It also allow the users
to rate and discuss Visualizations from other users. The only requirement is a modern browser with Java and
Flash and registration on the website http://www.many-eyes.com. The service is free of charge without
restrictions. All the data sets and Visualizations created by the users are public.

2.1 Uploading Data

Many Eyes provides a HTML form to upload data. Uploading your own data set is done in a few steps
1. Prepare the data and paste the data set
2. Check if Many Eyes recognized the data set as desired.
3. Add meta-information to your data set

Many Eyes accepts only two types of data to upload onto the website. The first ones are tables in the CSV
format with tabs as separators. The other format is free text. Some Visualizations have different interpretations
on the data set and have to be adjusted accordingly to get the desired result. The maximum size is limited to
5 megabytes. The HTML form allows to simply paste the data into a text field. Many Eyes gives a preview to
show you how it interprets your data (see figure 2.2).

1 2 3 4 5 5 7

2 2006.81 121.22 1316.32 254.1 1514.02 1155.89 901.6
3 2039.95 128.18 1366.96 263.12 1620.97 1180.12 857.3
4 2139.11 138.58 1485 272.74 1765.88 1215.96 B831.4
5 2239.91 148.36 1624.4 280.88 1896.38 1209.91 961.0!
6 2238.26 153.18 1774.97 288.36 2157.04 1132.59 987.1

Number ﬂ Number ? Number ﬂ Number ﬂ Number ? Number _:1 Number
X —3 4.

Figure 2.1: Many Eyes preview of data

Adding additional information to your data set is important to make it easier for other people to both
understand and find your data set.

2.2 Visualizations

The process of creating a Visualization consists of three steps


http://www.many-eyes.com
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Figure 2.2: Visualization of the expenses of Vienna with a bubble matrix

1. Choose a data set
2. Choose a Visualization

3. Customize and publish

Many Eyes provides almost 300.000 data sets uploaded by the users and the possibility to upload your own
data set (see 2.1). After selecting the data the user can choose from various types of Visualizations which are
combined into the following groups

* Analyze a text

* Compare a set of values

* See relationships among data points
* See the parts of a whole

¢ See the world

For every Visualization exists a detailed guide which explains what it is useful for, how it works and what the
data requirements are. The Visualizations are interactive and allow the user to change parameters and explore
the data set in different ways depending on the type of Visualization. Export is only possible in the PNG format.
The data set ”Vienna Expenses” is visualized as a bubble matrix in figure ??. Many Eyes provides map data
for a few countries and allows to visualize appropriate data. The data set provided by the WHO is visualized in
figure 2.3.

Many Eyes provides different text based visualizations like Word Trees, Phrase Nets and Word Clouds (see
figure 2.4).

2.3 Strength and Weaknesses

Many Eyes is designed to share everything with everybody. There is no possibility to keep your data or visu-
alizations private, which is a drawback. On the other side this offers great value with hundreds of thousands
visualizations and data sets due to the open structure of this service. An issue is that there are not many options
to upload the data and there is almost none help to make the data clean. Many Eyes is very easy to use and
it is possible to create good visualizations in minutes. The visualizations are interactive and there are lots of
different types to choose from.
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Figure 2.3: Visualization of the worldwide alcohol consumption
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Spotfire

3.1 Description

Spotfire is a free Software for creating information visualizations [Tibco, 2012] It requires an Account with
TIBCO, which is the publisher of this software, to log in and use the application. Although an online authenti-
cation is required, the Data and the visualizations are Stored locally.

3.2 Data Import

Spotfire can read a wide variety of data formats, including CSV, XLS (Microsoft Excel Spreadsheet), TXT
and MDB (Microsoft Access Database). During the Data-Import action further settings can be chosen, e. G.
encoding, language and other format specific settings like the separator character in CSV files. After import
a sample visualization is generated. This visualization can be tweaked or removed. The application lets you
define the Dimensions of the chart and its colour coding.

Separator character Format —
Advanced
® Tab Culturs w|
® Comna [deaT -
@ Semicolon Encoding
- S [Westem European (Windows) -

©) Other:
Refresh

Data preview.

| ADMINISTRATI.. | SECURITY

Type Real - |Real - [Real ~[Real | = |Real
Included ] [¥] i ¥] ]
[Namerow |~| ADMINISTRATI.. |SECURITY EDUCATION | CULTURE WELFARE
Data row | 2006.81 ‘mzz e 28411 151402
Deta row | 203995 —"ﬂg,w 126696 %6312 [1620.97
Date row v|2139m 12858 1485 274 1765.88
Deta row | 223591 [14835 16244 2088 1396,38
[ommrow | ~|2230.26 [153.18 177497 |280.36 |2157.04
4| " | L3

Figure 3.1: This image demonstrates the data-input dialogue, here the data-types for each column can be
checked and altered.

3.3 Visualizations

Supported visualizations:

¢ bar-charts
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* line-charts
e mixed (bar and line) charts
* map-chart.

Spotfire however does not support the actual map data. This has to be supplied by the dataset. Other Soft-
ware provides this data, and can map country names to a map representation. The creating of the visualization
is completely interactive and intuitive. Data can be filtered and ranges defined, dimensions changed. Clicking
on a entry will reveal its details. Spotfire supports two export features: as HTML and as Image. Although the
HTML version only contains an image of the visualization but no interactiveness.

Following images show the application and a two visualizations.
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Figure 3.2: Barchart showing the expenses of Vienna from 2006 to 2010.
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Figure 3.3: This shows a more clear line-chart of the Vienna expenses.
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3.4 Strengths and Weaknesses

The main strength of Spotfire compared to other free visualization tools, is the fact that the data and the vi-
sualization stay private. Spotfire offers a HTML export function, to easily publish the visualization on the
internet. Sadly this export is not interactive, which would make Spotfire a stronger competitor to the other
tested applications.
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Tableau

4.1 Description

Tableau, similar to Spotfire, is a free Software for creating information visualizations [Tableau Software, 2012].
To be able to use the software, an account has to be created. Every visualization created with Tableau is stored
online and open to the public, with the option to buy your own server. So when using Tableau one has to keep
in mind, that the underlying data is also available to the public. Tableau offers a wide range of examples and
training material for the beginner and advanced user. When launching the application the user the option to
either view visualizations and comment on them, viewing training material or creating their own graphic.

4.2 Data Import

Tableau support a wide range of data sources, from local files like CSV and Excel to data stored on in a database
on a server. The most data sources however are restricted to professional users with a paid licence. The data is
automatically ordered in to Dimensions and Measures, but can be changed manually. After the data is imported
the user can interactively create the visualization by dragging the dimensions and measures on to the workspace.

4.3 Visualization

Tableau supports many different types of visualizations:
* heat-maps
* highlight tables
* different bar-charts
* scatter-plots
* area-charts
* pie-charts
* line-charts

* map-charts

Tableau even provides a map data, and can interpret country names to match the data to the country,
province. After the creation process, the visualization together with the data is stored online. This stored
version is the access able via a modern browser. The resulting visualization is very interactive so the viewer
can apply filters or get detailed information about a specific entry.

Following images show the application and two visualizations.

10
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T2 e e W e

Figure 4.1: This shows the Tableau start screen. From here one can load existing projects or start a new
one. One can also have a look at training material and visualizations by other users.

4.4 Strengths and Weaknesses

The most appealing feature of Tableau is the way visualizations are created. Also its versatility puts it ahead of
other Tools like Spotfire. Another strength of this application is the interactive result. Users can filter the data
and manipulate the visualization after it has been published. On setback is that all the data has to be public,
except if you buy a licence for your own server.
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Figure 4.2: After importing data to Tableau the application splits it up in to Dimensions and Measures.

Measures being numeric real values and Dimensions being strings.
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Figure 4.3: This area chart shows the expenses of Vienne between 2006 and 2010.
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VIDI

VIDI is a module for Drupal [Drupal, 2012], a public and open-source content management system (CMS).

VIDI is free and can be downloaded at [Jefferson Institute, 2012].

As it is a module for Drupal it can be installed on any webserver (like Apache or IIS). This allows to
implement various visualizations on a website. With the importer module data can be imported to a MySQL
database as a new data table. A user with the required access rights can select which MySQL data table is
available for the visualizations. Then the data can be selected within the visualization modules to be displayed.

Visualizations can be added in the CMS to a selected webpage.

The CMS webpages can be configured such that some pages are only visible to users that are logged in.
Therefore visualizations can be selected to be private or publicly available. Of course it is always possible to
configure the webserver to be accessible only for the internal network of a company. So there are many options

to keep data and visualizations private.

“)Make your visualization | mcmobil - Mozilla Firefox
Datei  Bearbeiten  Ansicht  Chronik  Lesezeichen  Extras  Hilfe

‘ @ Make your visualization | mernabil +

=181

Home

markus

Importer

Make your visualization

] .
(~) Timedata
Make your visualization

My account
Create content
Administer

Log out

Motion chart

@ Choose data

Annotated timeline

@ Choose data

s Geo data Q’ Comparation data

& dynamic chart to explore several indicators over time, The chart
iz rendered within the browser using Flash,

Data Format

- The first calumn must be of type "string” and contain the entity
names (2.9, "Apples”, "Oranges".., in the example).

READ MORE

Aninteractive time series line chart with aptional annotations.,
The chart is rendered within the browser using Flash.
Data Format
Yaou can display one or mare lines on your chart. Each row
represents an ¥ position on the chart--that is, a specific time;
each line is described by a3 set of one to three columns.
- The first column is of type date or datetime, and specifies the
¥ walue of the point on the chart, If this column is of type date

(and not datetimea) then the smallest time resolution on the
axis will be one day.

READ MORE

Figure 5.1: Screenshot of the selected VIDI module on the Drupal CMS.
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5.1 Uploading and exploring a dataset

The setup of the Drupal CMS and the configuration of the VIDI module worked fine on two different web-
servers. But when uploading the dataset Vienna expenses 2006-2010 the system always generated an unspecific
error or crashed. So the visualizations of the VIDI module could not be tested. As the VIDI module uses the
Google Visualization API the dataset has been visualized by uploading the data Google Docs and a flash-based
motion-chart was generated. It shows, how the VIDI module would visualize the data and what can be done

with it.
Anmelden
Vienna Expenses Visualizations
Datei  Bearbeiten  Ansicht Daten  Tools  Hilfe Mur legen
-]
fx Alle Form
A B [ D E F G H
1| entiti time value =
2 ADMINISTRATION 2006 200681
3 ADMINISTRATION 2007 203895
4 ADMINISTRATION 2008 2139.11
5 ADMINISTRATION 2003 223891
6 ADMINISTRATION 200 223826
7 SECURITY 2008 121.22
s SECURITY 2007 128.19
a SECURITY 2008 138.58
10 SECURITY 2003 148.36
11 SECURITY 010 153.19
12 EDUCATION 2008 1318.32
13 EDUCATION 2007 1366.96
14 EDUCATION 2008 1485
15 EDUCATION 2009 1624.4
18 EDUCATION 2010 1774.97 —
17 CULTURE 2006 25411
18 CULTURE 2007 26312
13 CULTURE 2008 272.74
2 CULTURE 2003 28088
21 CULTURE 2mo 288.36
22 WELFARE 2006 1514.02
2 WELFARE 2007 1620.97
2 WELFARE 2008 1765.88
25 WELFARE 2003 1896.38
26 WELFARE 200 2157.04
7 HEALTH 2008 1185.89
2 HEALTH 2007 1180.12
29 HEALTH 2008 1215.96
30 HEALTH 2003 1209.91
31 HEALTH 010 1132.59
2 ROAD 2008 90156
33 ROAD 2007 95731
34 ROAD 2008 831.45
3 RODAD 2009 951.09
®  ROAD 2010 997.12
3 BUSINESS 2006 12363
38 BUSINESS 2007 1324
3 BUSINESS 2008 1396
0 BUSINESS 2003 179.89 _';l
o | >
= Vienna Expenses v Iotion Chart entitiy

Figure 5.2: Screenshot of the uploaded data, Vienna expenses 2006-2010

5.2 Visualizations

Three modules are used to visualize user defined datasets. There is a module to make visualizations with
time-data, with geo-data and to compare datasets with each other. All modules use the Google Visualization
APL

The visualization of time-data is based on a timeline map plugin for Drupal, which was published in a
Google Code Project as JavaScript Code. This module allows to display several datasets in a Motion Chart or
in an annotated timeline. Both modules are using flash. It uses a window for displaying a specified range in the
dataset, where only the data within the defined range is visible.

The visualization of Geo-data uses the Tagmap plugin for Drupal. It allows to present location based
data on a geographical map. There are three types of visualizations: the Tag Map, the Intensity Map and the
Geomap. The Tag Map displays labels on a geographical map weighted by the provided numerical data. As
geographical map the Google map is used. The Intensity Map displays selected countries in a specific colour
intensity according to the given numeric value. The Geo Map uses flash for displaying data on a specific map.
The numeric values are displayed as color scales for a defined location. Therefore the geo-coordinates or the
address of the location must be provided.

To compare datasets also the Google Visualization API is used. The user can choose from seven different
visualization types. Pie chart, Gauge chart, Bar chart, Area chart, Column chart, Line chart and Scatter chart.
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Each chart type needs the data to be prepared in a defined way to make the chart work. The charts are saved

using vector graphics as SVG (Scalable Vector Graphics) or VML (Vector Markup Language).

Examples for the VIDI-Module:

* The Jefferson Institute: Blogs on the http://www. jeffersoninst.org/ Website.

» Patchwork Nation communities by the Jefferson Institute: http://www.patchworknation.org/

* The Knight Foundation (Knight Soul of the Community Website). Example of an emotion chart in Akron,
Ohio http://www.soulofthecommunity.org/akron


http://www.jeffersoninst.org/
http://www.patchworknation.org/
http://www.soulofthecommunity.org/akron

Chapter 6

DataMarket

DataMarket is a website for sharing and visualizing data for free [DataMarket, 2012]. DataMarket is online
and available for every one. There are many visualization tools to display the data in the desired way. For using
some features the user has to register and create an account, this is also for free.

There is also a premium service where the user can access premium datasets for which he has to pay.
Premium datasets can be for example research data or financial data. The prices for the datasets vary. The
premium service provides three types of subscriptions: a Pro, Corporate and an Enterprise Subscription. With
the premium account users for example can sell their datasets and create and publish their own interactive
charts.

DataMarket provides also a programming API. The price depends on the number of requests. Up to 50
requests per month the service is free. The API can be integrated in various existing systems and returns
the requested result in CSV, XML or JSON data format. The data tables and charts can be configured to be
embedded in an external website or articles.

DataMarket Home  Explore data

This dataset has not been published.

| Ling chart 5 ) Running average 1

¥ Ausgaben Wien Seit 2006 v

Details Ausgaben Wien Seit 2006 Details

Gt Units: Euro

Q Search in dimensions 3k

AUSGABE

& ADMINISTRATION 25k
& BALANCE
# BUSINESS
& CULTURE _/___/
& EDUCATION =
 FINANCE
 HEALTH
& ROAD 16k
& SECURITY
& SERVICES

™ WELFARE ’___’__\_\f________,—— 1h

+ Add data

2007 2008 2008 2010
© ADMINISTRATION = BALANCE - BUSINESS » CLLTURE = EDUCATION » FRIANCE » HEALTH « ROAD » SECURITY - SERVICES WWELFARE

Sources: peter strauss

Licenses: Ausgaben Ve Seit 2006 Details
“ou are allowed 1o copy and recistribte the deta s long as you clearly indicate the data provider (Uploads by user §142)
as the origingl source.

Figure 6.1: Screenshot of the user-defined dataset Vienna expenses 2006-2010, generated by datamar-
ket.com

6.1 Upload and publish data

Right after creating a free account the user can log in and select the button upload in the main navigation menu
of the website. The Excel file of the Vienna expenses 2006-2010 can be selected and uploaded. It is important
that the Excel file has the right structure. There are three sample Excel files where the user can see the required

18
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file structures for different data structures (like multidimensional or hierarchical datasets). After the upload a
preview is generated and if this looks correct the dataset can be described with some additional information
(Title, Source Url. Author, Research method, Accessibility, Price,...). A different accessibility than private and
a price, as explained before, can only be selected if the subscription package is Pro or higher.

Data can be uploaded as Excel-, CSV- or SPSS-file. The data can be selected as private, as public or as
shared within a user group. The ability to select one of these options and also the size of the uploaded data
depends on the type of the subscription package. The free account only supports Excel files with a maximum
size of 15MB. The selectable accessibility is only private therefore a price cannot be chosen. For selecting an
other accessibility minimum the Pro subscription package is required.

6.2 Exploring datasets

On the website many datasets can be explored. Each displayed dataset on the website can be explored. A click
on “explore” below the displayed chart opens a new browser-window. On the left side of the browser-window
the displayed data can be chosen. The possibilities for selecting sub datasets vary and depend on the uploaded
data. For all datasets the same chart types can be selected. In some datasets it is not possible to use all chart
types, because the data doesn’t provide the right format. The following charts can be selected:

Line chart, relative line chart, stacked are chart, 100% stacked area chart, bar chart, stacked bar chart,
column chart, stacked column chart, 100% stacked column chart, table, current values and pie chart. Sometimes
a pivot function for a calculating running average can be selected.

Many further examples can be selected and explored on http://www.datamarket .com.


http://www.datamarket.com

20
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Comparison and Conclusion

There are a lot of different visualization services to choose from and each of them has his strengths and weak-
nesses. The right choice depends largely on what the users requirements are and whether the data and visual-
izations need to stay private.

If you just want to quickly visualize something, Many-Eyes and DataMarket are a good choice, because you
only need to register at the according homepage and can start straight on uploading your data and visualize it.
Tableau is a more sophisticated solution and offers the most options to make a individual visualization. Spotfire
seems to be a bit behind on terms of usability compared to Tableau. Vidi looks like a nice solution if you have
your own website using Drupal, but unfortunately we could not look deeper into it due to technical problems.

Feature Many-Eyes Spotfire Tableau Vidi DataMarket
free X X X X X
data public X X ! !
vis. public X X ! !
offline X X
SVG export X X X2

>

payed privacy

payed features X X X
map chart X X X
tag/word cloud X
interactive gen. X X X X
interactive result X X X X

Figure 7.1: Comparison of the public visualization services

Iselectable by user  2only for PRO users
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