A Complete Overview of the
Best Data Visualization Tools




Background

Consuming large sets of data isn’t always
straightforward. Sometimes, data sets are so large that
it’s downright impossible to discern anything useful

from them. That’s where data visualizations come in.

reating data visualizations is rarely straightforward.
It’s not as if designers can simply take a data set with
thousands of entries and create a visualization from
scratch. Sure, it’s possible, but who wants to spend
dozens or hundreds of hours plotting dots on a scatter
chart? That’s where data visualization tools come in.



https://www.toptal.com/designers/data-visualization/data-visualization-best-practices

What Are Data Visualization Tools?

=» Data visualization tools provide data visualization designers with
an easier way to create visual representations of large data sets.
When dealing with data sets that include hundreds of thousands or
millions of data points, automating the process of creating a
visualization, at least in part, makes a designer’s job significantly
easier.

= These data visualizations can then be used for a variety of
purposes: dashboards, annual reports, sales and marketing
materials, investor slide decks, and virtually anywhere else
information needs to be interpreted immediately.



https://www.toptal.com/designers/data-visualization
https://www.toptal.com/dashboard

What Do the Best Data Visualization Tools Have
in Common?

= The best data visualization tools on the market have a few things in common.
First is their ease of use. There are some incredibly complicated apps available
for visualizing data. Some have excellent documentation and tutorials and are
designed in ways that feel intuitive to the user. Others are lacking in those
areas, eliminating them from any list of “best” tools, regardless of their other
capabilities.

= The best tools can also handle huge sets of data. In fact, the very best can even
handle multiple sets of data in a single visualization.

= The best tools also can output an array of different chart, graph, and map
types. Most of the tools below can output both images and interactive graphs.
There are exceptions to the variety of output criteria, though. Some data
visualization tools focus on a specific type of chart or map and do it very well.
Those tools also have a place among the “best” tools out there.



https://www.toptal.com/denodo

Finally, there are cost considerations. While a higher price tag doesn’t
necessarily disqualify a tool, the higher price tag has to be justified in terms
of better support, better features, and better overall value.
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This data visualization shows the Human Rights Protection index (from 1950 to 2014)
and the Human Rights Violations index (in 2014) for 50 countries. (by Federica

Fragapane)



https://www.behance.net/gallery/76461997/The-Geography-of-Human-Rights
https://www.behance.net/gallery/76461997/The-Geography-of-Human-Rights

Data Visualization Tools Comparison

= There are dozens, if not hundreds, of applications,
tools, and scripts available to create visualizations of
large data sets. Many are very basic and have a lot of
overlapping features.

= But there are standouts that either have more capability
for the types of visualizations they can create or are
significantly easier to use than the other options out
there.



Tableau

= Tableau has a variety of options available, including a desktop app,
server and hosted online versions, and a free public option. There are
hundreds of data import options available, from CSV tiles to Google
Ads and Analytics data to Salesforce data.

= Qutput options include multiple chart formats as well as mappin
capability. That means designers can create colour-coded maps that
showcase geographically important data in a format that’s much
easier to digest than a table or chart could ever be.

= The public version of Tableau is free to use for anyone looking for a
powerful way to create data visualizations that can be used in a variety
of settings. From journalists to political junkies to those who just warit
to quantity the data of their own lives, there are tons of potential uses
for Tableau Public. They have an extensive gallery of infographics and
visualizations that havé been created with the public version to serve
as inspiration for those who are interested in creating their own.



https://www.tableau.com/
https://public.tableau.com/en-us/s/

= Pros

- Hundreds of data import options

- Mapping capability

- Free public version available

- Lots of video tutorials to walk you through how to use Tableau

=» Cons

- Non-free versions are expensive (S70/month/user for the Tableau
Creator software)

- Public version doesn’t allow you to keep data analyses private




DATA VISUALIZATION EXAMPLES
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DATA VISUALIZATION EXAMPLES
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Infogram

=» [nfogram is a fully-featured drag-and-drop visualization tool
that allows even non-designers to create effective visualizations
of data for marketing reports, infographics, social media posts,
maps, dashboards, and more.

= Finished visualizations can be exported into a number of
formats: .PNG, .JPG, .GIF, .PDF, and .HTML. Interactive
visualizations are also possible, perfect for embedding into
websites or apps. Infogram also offers a WordPress plugin that
makes embedding visualizations even easier for WordPress
users.



https://infogram.com/
https://www.toptal.com/designers/social-media

Infogram

= Pros
Tiered pricing, including a free plan with basic features
Includes 35+ chart types and 550+ map types
Drag and drop editor

API for importing additional data sources

=» Cons

Significantly fewer built-in data sources than some other apps




EXAMPLES
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EXAMPLES
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Infogram Blog

Bottom Line

Infogram is a great option for
non-designers as well as
designers. The drag-and-drop
editor makes it easy to create
professional-looking designs
without a lot of visual design skill.



ChartBlocks

=» (ChartBlocks claims that data can be imported from “anywhere” using
their API, including from live feeds. While they say that importing data
from any source can be done in “just a few clicks,” it’s bound to be more
complex than other apps that have automated modules or extensions for
specific data sources.

= The app allows for extensive customization of the final visualization
created, and the chart building wizard helps users pick exactly the right
data for their charts before importing the data.

= Designers can create virtually any kind of chart, and the output is
responsive—a big advantage for data visualization designers who want to
embed charts into websites that are likely to be viewed on a variety of
devices.



https://www.chartblocks.com/en
https://www.toptal.com/designers/data-visualization

ChartBlocks

=» Pros

Free and reasonably priced paid plans are available
Easy to use wizard for importing the necessary data

=» Cons

Unclear how robust their API is
Doesn’t appear to have any mapping capability
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Bottom Line

ChartBlocks has an excellent free plan, which
is a big plus. The ease of use for creating basic
charts and graphs is also outstanding.




Datawrapper

= Datawrapper was created specifically for adding charts and maps to news
stories. The charts and maps created are interactive and made for
embedding on news websites. Their data sources are limited, though, with
the primary method being copying and pasting data into the tool.

= Once data is imported, charts can be created with a single click. Their
visualization types include column, line, and bar charts, election donuts,
area charts, scatter plots, choropleth and symbol maps, and locator maps,
among others. The finished visualizations are reminiscent of those seen
on sites like the New York Times or Boston Globe. In fact, their charts are
used by publications like Mother Jones, Fortune, and The Times.



https://www.datawrapper.de/

Datawrapper

= Pros

Specifically designed for newsroom data visualization
Free plan is a good fit for smaller sites
Tool includes a built-in color blindness checker

= Cons
Limited data sources
Paid plans are on the expensive side
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Examples

Our charts feel at home on the web. They're interactive,
responsive and embeddable in your website.
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Bottom Line

Datawrapper is an excellent
choice for data visualizations
for news sites. Despite the price
tag, the features Datawrapper
includes for news-specific
visualization make it worth it.



D3.]s

= D3.jsis aJavaScript library for manipulating documents using data. D3.js
requires at least some JS knowledge, though there are apps out there that
allow non-programming users to utilize the library.

= Those apps include NVD3, which offers reusable charts for D3.js; Plotly’s
Chart Studio, which also allows designers to create WebGL and other

charts; and Ember Charts, which also uses the Ember.js framework.

Pros

‘Very powerful and customizable

-Huge number of chart types possible

A focus on web standards

“Tools available to let non-programmers create visualizations
Free and open source

Cons

‘Requires programming knowledge to use alone
-Less support available than with paid tools


https://d3js.org/
http://nvd3.org/
https://plot.ly/
https://plot.ly/
https://github.com/Addepar/ember-charts

Examples

D3 & - Oct 6, 2018
Bring your data to life.
8y @ Mike Bostock

Featured in d3-chord and Visualization 14 forks

Chord Diagram

Chord diagrams show directed relationships among a group of entities. This
example adapted from Circos.

¥| md*# Chord Diagram

[Chord diagrams] (https://github.com/d3/d3-chord) show directed relationships among a group of entities. This
example adapted from [Circos](http://mkweb.bcgsc.ca/circos/)."

chart = {
const svg = d3.select(DOM.svg(width, height))
.attr("viewBox", [-width / 2, -height / 2, width, height])
.attr("font-size", 10)
.attr("font-family", "sans-serif");

D3 &\ - Nov 28, 2017
Bring your data to life

By @ Mike Bostock

Featured in d3-geo, Visualization, and Maps 35 forks

Choropleth

Unemployment rate by county, August 2016. Data: Bureau of Labor Statistics.

chart = {
const width = 960;
const height = 600;
const path = d3.geoPath();

const svg = d3.select(DOM.svg(width, height))
.style("width", "100%")
.style("height", "auto");

svg.append("g")
.attr("transform", "translate(600,40)")
.call(legend);

Unemployment rate (%)
|



\\

Examples

Mike Bostock - Oct 9, 2018 ©
Building a better computational medium. Founder @observablehg
Creator @d3. Former @nytgraphics. Pronounced BOSS-tock. 9

Featured in Maps 3 forks

U.S. Airports Voronoi

This Voronoi diagram shows the region that is closest to each airport.
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chart = {
const svg = d3.select(DOM.svg(960, 600))
.style("width", "100%")

.style("height", “auto");

svg.append("path")
.datum(topojson.merge(us, us.objects.states.geometries.filter(d => d.id !== "02" && d.id !== "15")))
Jattr("fill", “#ddd")
.attr("d", d3.geoPath());

svg.append("path")
.datum(topojson.mesh(us, us.objects.states, (a, b) => a !== b))
.attr("fill", “none")

Bottom Line

D3.js is only suitable for
those designers who either
have access to a
programmer for help, or
have programming
knowledge themselves.



Google Charts

= Google Charts is a powerful, free data visualization tool that is specifically
for creating interactive charts for embedding online. It works with
dynamic data and the outputs are based purely on HTML5 and SVG, so
they work in browsers without the use of additional plugins. Data sources
include Google Spreadsheets, Google Fusion Tables, Salesforce, and other
SQL databases.

= There are a variety of chart types, including maps, scatter charts, column
and bar charts, histograms, area charts, pie charts, treemaps, timelines,
gauges, and many others. These charts can be customized completely, via
simple CSS editing.



https://www.toptal.com/designers/salesforce-design

Google Charts

= Pros
Free
Wide variety of chart formats available
Cross-browser compatible since it uses HTML5/SVG

Works with dynamic data

= Cons
Beyond the tutorials and forum available, there’s limited support




Example

Google Charts

GUIDES

Overview

Hello, Charts!
Quickstart

Load the Charts Library
Prepare the Data
Customize the Chart
Draw the Chart

Draw Multiple Charts

Chart Types
Chart Gallery
Annotation Charts
Area Charts

Bar Charts
Bubble Charts
Calendar Charts
Candlestick Charts
Column Charts
Combo Charts
Diff Charts

Donut Charts.
Gantt Charts
Gauge Charts.
GeoCharts
Histograms
Intervals

Line Charts
Maps

Org Charts
Pie Charts

Sankey Diagrams
Scatter Charts
Stepped Area Charts
Table Charts
Timelines

Tree Map Charts
Trendlines

Waterfall Charts
Word Trees

Miscellaneous Examples

Q  search ALL PRODUCTS  § {Q Google Charts Q search

REFERENCE SUPPORT SEND FEEDBACK GUIDES REFERENCE SUPPORT

Visualization: Combo Chart Contsats G Visualization: GeoChart
Overview
Example Hello, Charts!
Loadint

Overview Data F‘me( Qucken Overview

Load the Charts Library
Configuration Options
onfiguration optiom Prepare the Data
A geochart is a map of a country, a continent, or a region with areas identified in one of three ways:

Meth
A chart that lets you render each series as  different marker type from the following list: line, area, bars, candlesticks, ethods o o e Crart
Events
and stepped area. s Draw the Chart « The region mode colors whole regions, such as countries, provinces, or states.
ata Policy

To assign a default marker type for series, specify the seriesType property. Use the series property to specify Draw Multiple Charts

properties of each series individually.

« The markers mode uses circles to designate regions that are scaled according to a value that you specify.

Chart Types « The text mode labels the regions with identifiers (.g., "Russia’ or "Asia’)

Chart Gall
B A geochart is rendered within the browser using SVG or VML. Note that the geochart is not scrollable or draggable, and

Annotation Charts o & " :
it's a line drawing rather than a terrain map; if you want any of that, consider a map visualization instead

Example Area Charts
Bar Charts.
Bubble Charts .
e Region GeoCharts
Monthly Coffee Production by Country Candlestick Charts

a0 L The regions style fills entire regions (typically countries) with colors corresponding to the values that you assign

I Bolivia
. I|I l‘ il

I Ecuador Combo Charts
2004/05 2005/06 2006/07 2007/08 2008/09

1,200 Diff Charts

B Madagascar

W Papua New
Guinea Gantt Charts

I Rwanda Gauge Charts
— Average GeoCharts
Histograms.

Intervals ~

Line Charts

Donut Charts
1,000

Cups

Maps
Org Charts
Pie Charts

Sankey Diagrams.
Scatter Charts
Stepped Area Charts
Table Charts

Month

Timelines
CODE IT YOURSELF ON JSFIDDLE Tree Map Charts

Trendlines

Waterfall Charts.
Word Trees 200 T 700

gstatic.com/charts/loader.js"></script> Miscellaneous Examples

<html>

type="text/javascript” src="https:/

<script type="text/ja
google.charts.load('c

, {'packages’ :['corechart']});

: &
PRODUCTS &

SEND FEEDBACK

Contents
Overview

Region GeoCharts
Marker GeoCharts

Displaying
Proportional Markers

Text GeoCharts
Coloring your chart
Loading
Data format
Regions mode format
Markers mode format
Text mode format
Configuration options

Continent Hierarchy
and Codes

Methods
Events

Data policy

Bottom Line

Google Charts is a great option if a designer is somewhat comfortable with
coding and wants a powerful, free solution. Being able to use any SQL database
as a data source makes it a good option for large data sets, too.




FusionCharts

= FusionCharts is another JavaScript-based option
for creating web and mobile dashboards. It
includes over 150 chart types and 1,000 map types.
It can integrate with popular JS frameworks
(including React, jQuery, React, Ember, and
Angular) as well as with server-side

programming languages (including PHP, Java,
Django, and Ruby on Rails).

sionCharts gives ready-to-use code for all of the
chart and map variations, making it easier to
embed in websites even for those designers with
limited programming knowledge. Because
FusionCharts is aimed at creating

dashboards rather than just straightforward data
visualizations it’s one of the most expensive
options included in this article. But it’s also one of
the most powerful.

Pros

-Huge number of chart and map
format options

-More features than most other
visualization tools

-Integrates with a number of
different frameworks and
programming languages

Cons

-Expensive (starts at almost S500
for one developer license)
Overkill for simple visualizations
outside of a dashboard
environment


https://www.fusioncharts.com/
https://www.toptal.com/designers/dashboard-design/mobile-dashboard-ui
https://www.toptal.com/dashboard
https://www.toptal.com/dashboard

Example

Marketing Dashboard

FUSION SMART Energy Dashboard
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Bottom Line

For creating
dashboards, nothing
else in this article
really compares to
FusionCharts. If that’s
the project at hand,
this is undoubtedly
the most powerful
choice.



Chart.js

= Chart.is is a simple but flexible Pros

JavaScript charting library. It’s open -Eree and.open SOUICE .
source, provides a good variety of ) espoqillve and Cross-bdrowser
chart types (eight total), and allows compatible output

for animation and interaction.

Cons
Chart.js uses HTML5 Canvas for “Very limited chart types compared to
output, so it renders charts well other tools
across all modern browsers. Charts -Limited support outside of the official
created are also responsive, so it’s documentation

great for creating visualizations that
are mobile-friendly.



https://www.chartjs.org/

Example

Chart.js Line Chart - Multi Axis
I My First dataset [l My Second dataset

80 100

60 80

O @
q 40

O ¢
I 20

20
(o] 0

0

O O #

° 40
(©)
-60
60
-80 %0

-100 -100

January February March April May June July
O Randomize Data

@ | 0

-15 -100 -50 0 50 100

Randomize Add Dataset Remove Dataset



Randomize Data  Add Dataset ~ Remove Dataset

Example

Chart.js Line Chart - Stacked Area

I My First dataset [J My Second dataset [JIll My Third dataset

Add Data  Remove Data

My Third dataset

July

Bottom Line

Chart.js is a good option
for designers who need a
simple, customizable,
interactive visualization
option. Its biggest selling
points are that it’s free
and open source.



Grafana

= (Grafana is open-source visualization software
that lets users create dynamic dashboards and
other visualizations. It supports mixed data
sources, annotations, and customizable alert
functions, and it can be extended via hundreds

of available plugins. That makes it one of the

other users to collaborate. Grafana supports
ver 50 data sources via plugins. It’s free to
download, or there’s a cloud-hosted version
for S49/month. (There’s also a very limited
free hosted version.) The downloadable
version also has support plans available,
something a lot of other open-source tools
don’t offer.

Pros

‘Open source, with free and paid options
available

Large selection of data sources available
Variety of chart types available

-Makes creating dynamic dashboards
simple

«Can work with mixed data feeds

Cons

Overkill for creating simple visualizations
‘Doesn’t offer as many visual
customization options as some other tools
Not the best option for creating
visualization images

‘Not able to embed dashboards in websites,
though possible for individual panels


https://grafana.com/
https://grafana.com/plugins?type=datasource

Example
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Bottom Line
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I Grafana is one of the best options for
creating dashboards for internal use,
especially for mixed or large data sources.
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Sigmajs

= Sigmajs is a single-purpose visualization tool for creating network graphs. It’s
highly customizable but does require some basic JavaScript knowledge in order to
use. Graphs created are embeddable, interactive, and responsive.

Pros

‘Highly customizable and extensible
Free and open source

Easy to embed graphs in websites and apps

Cons

Only creates one type of visualization: network graphs
‘Requires JS knowledge to customize and implement



http://sigmajs.org/

Example
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Because of its single
focus, Sigmajs is a great
option for creating
network graphs as long
as the designer is
comfortable with
JavaScript.
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Polymaps

= Polymaps is a dedicated JavaScript library for mapping. The outputs are
dynamic, responsive maps in a variety of styles, from image overlays to
symbol maps to density maps. It uses SVG to create the images, so
designers can use CSS to customize the visuals of their maps.

Pros

Free and open source

-Built specifically for mapping

-Easy to embed maps in websites and apps

Cons

Only creates one type of visualization

‘Requires some coding knowledge to customize and
implement



http://polymaps.org/
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Bottom Line

Polymaps is a good option if maps are the
only type of visualization required, as long
as the designer is comfortable with some
basic coding.



Conslusions

= There is such a huge variety of visualization tools available to designers
that it can be hard to decide which one to use. Data visualization
designers should keep in mind things like ease of use and whether a tool
has the features they need.

= Selecting the most powerful tool available isn’t always the best idea:
Learning curves can be steep, requiring more resources just to get up and
running, while a simpler tool might be able to create exactly what’s
needed in a fraction of the time. Remember, though, that the tool is onl
part of the equation in creating a data visualization; designers also need to
consider what else goes into making a great data visualization.

» Most data visualization tools include free trials (if the entire tool isn’t
free), so it’s worth taking the time to try out a few before deciding on a
single solution.


https://www.toptal.com/designers/data-visualization
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