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Introduction

aybe you’ve picked up this book because you want to know about busi-

ness intelligence and data analytics from the perspective of an enterprise

vendor. Or perhaps you want to get into the proverbial weeds of learning
how to use an enterprise-class business intelligence platform to tell stories using
data visualization techniques. As you read Tableau For Dummies, 2nd Edition, you
may just develop a zest for both.

Tableau is a French word that means to present a graphic description or a repre-
sentation, which may include artistic groupings, arrangements, or scenes. Trans-
lating this idea into the technology platform, the Tableau platform allows users
to take their datasets and create competing data visualizations, reports, and key
performance indicators (KPIs) to help tell a story.

Tableau For Dummies, 2nd Edition, offers a look at all the versions of Tableau, but
the central focus is on working with Tableau Desktop, Tableau Prep, and Tableau
Cloud. Whether you are a novice learning how to create robust data solutions, an
analyst looking to explore your datasets, or an end user wanting to consume a
story told by Tableau through data visualizations, this book will give you a great
start on working with Tableau.

About This Book

If you purchased this book from an online website such as Amazon or Barnes &
Noble, it may interest you to know that these retailers use data analytics tools,
including Tableau, to evaluate user behavior and customer purchasing patterns.
Deciding to buy this book instead of the 250+ other books and counting on Tableau
authored over the past five years may be the result of a pervasive pattern. Or per-
haps it comes down to what retail market you live in when searching for this book.
Ah, the beauty of big data!

In this Tableau primer, you find out how to use Tableau to delve into various
questions and scenarios. Examples in this book use publicly accessible datasets
found on the website Kaggle.com, an open-source data science community owned
by Google, and usaspending.gov, the official source for all spending records in the
United States Government.

Introduction 1
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Tableau For Dummies, 2nd Edition, has been completely revamped since the first
edition of 2015. Since the acquisition of Tableau by Salesforce in 2019, many
new application features have been added to the product family. Remember that
what you see and read in this book reflects the 2022 edition of Tableau, not older
versions.

This book doesn’t get deep into the programmatic weeds, nor does it show you
everything about all the product offerings of Tableau. Instead, this book focuses
on understanding and using Tableau Desktop, Tableau Prep, and Tableau Cloud —
what I call the foundation for all things Tableau.

If you’ve used other best-in-breed business intelligence and data analytics solu-
tions, you’ll see that Tableau keeps in line with commonly desired features avail-
able industry wide. However, Tableau offers many unique nuances that this book
helps you uncover. Some concepts are easy to grasp, whereas others take time and
patience, even for the most experienced data scientist.

As you read the book, I point to the specific websites for those areas that get a bit
hairy. If vendors such as Tableau change the URL to the website, don’t fret! Run
a Google search for using the heading of whatever section of the book you’re cur-
rently reading as a guide to finding the latest resources. I’m confident that you’ll
often find the updated link on the first page of the results.

Also, the many step-by-step exercises in the book use easily obtained, existing
datasets to demonstrate the concepts. And you don’t have to start at Chapter 1 and
work your way through each chapter to move on to the next (most of the time).

Now, I have some good and bad news for you. Getting a free copy of Tableau is
easy for a short while. Tableau offers a free trial of the foundational solutions we
cover in this book for 14 days. If you need to take a spin for a few more days, don’t
hesitate to ask for a trial extension. Instructions are abundantly available online
to achieve this. Be warned that you won’t get all the bells and whistles needed to
complete this book until you purchase an actual license, though.

To get a handle on everything covered in Tableau For Dummies, 2nd Edition, you’ll
need access to (a minimum) one Tableau Creator license, which costs about $900
per year. Yes, there are cheaper options, such as a Tableau Explorer or Tableau
Viewer license. The only way you’ll get access to all the tools covered in the book
(especially Desktop and Prep) is by acquiring a Creator subscription.

Tableau offers a free edition for students and educators in K-12 or those active
in the college classroom reading this book and wanting to get through most of
the exercises. The catch: You must have a valid institutional email address and
credentials to back the claim. To get your hands on the academic edition, search
for the Academic Programs link under the Resources menu at www. tableau.com.

Tableau For Dummies
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Foolish Assumptions

I’ve written this book with a few assumptions about you in mind:

»

»

»

Regardless of your situation, I hope that by acquiring this book, you’ll gain tre-
mendous knowledge to help accelerate your professional and personal goals as a

You want to learn about data analytics and business intelligence. For
readers new to business intelligence and data analytics, this book introduces a
cornucopia of terminology and high-level concepts in the context of a leading
industry tool. By the time you finish this book, | hope you'll feel comfortable
enough to consider yourself no longer a newbie.

You hope to learn a new enterprise business intelligence and data
analytics platform. In this book, | walk you through the core features you
need to know to get Tableau up and running in an enterprise-scale business
intelligence operation. | also help you identify those features so that you can
grab the crowd's attention.

You need a one-stop shop and hands-on Tableau reference: If you are
overwhelmed by Tableau’s online documentation or the litany of online
training offered, you are not alone. This book synthesizes the key messages
across the foundational products into a single reference.

data and analytics expert.

Icons Used in This Book

Q

TIP

REMEMBER

o
o0
TECHNICAL
STUFF

If you’ve read a For Dummies book before, you’re probably familiar with the icons,

but here’s what I’ve used them for:

The Tip icon offers a few pieces of advice as you work diligently through the book.

This icon points to those “must know” concepts. If you see one of these icons, take
a gander because it provides sage advice on dealing with a significant product,

feature, or concept.

If you’re looking to dig a bit further into the rabbit hole, I point out exactly what
to look for and often how to get to the finish line. Take or leave these bits as you

see fit.

Introduction



WARNING

ON THE
WEB

The Warning icon is the equivalent of an “uh-oh; watch out!” Heed the sound
advice in these paragraphs; their goal is to keep you from getting stuck in the
Tableau trenches.

If you are curious and want to learn well beyond the book, the On The Web icon
points to detailed references and solutions, often directly on Tableau.com.

Beyond the Book

Every For Dummies book has an associated cheat sheet available online, and
Tableau For Dummies, 2nd Edition, is no different. The cheat sheet offers you
essential tips, tricks, and shortcuts to achieve mastery in Tableau quickly. You can
locate the cheat sheet by visiting https://www.dummies.com and typing Tableau
For Dummies in the Search box.

Where to Go from Here

4

Many folks, including myself, tend to focus on a few critical areas when reading
a For Dummies book. Although the flow of the book makes sense if you read each
chapter sequentially, I anticipate that you’ll dance around a bit between chapters.
And you indeed can, because all the chapters stand on their own. With that, let’s
rock and roll!

Tableau For Dummies
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IN THIS PART ...

Grasp the key concepts necessary to become
proficient as a data analyst using Tableau.

Learn how to build the appropriate Tableau solution
based on the modular approach to delivery for you
and your organization.

Understand the full data life cycle and how it fits into
various data modeling and visualization approaches.



IN THIS CHAPTER

» Differentiating among business
intelligence, data analytics, and
data visualization

» Grasping key Tableau terminology

» Discovering Tableau Desktop
and Tableau Prep installation
prerequisites

» Tackling data selection
fundamentals

Chapter 1
Learning Tableau Lingo

here is much hype about data, and the use of business intelligence, data

analytics, and data visualization tooling gets plenty of hype as well.

Although there are many enterprise business intelligence tools on the mar-
ket, Tableau stands out among the leaders for being bundled as a single platform
for business intelligence, analytics, and visualization.

In this chapter, you start exploring the Tableau landscape by discovering the main
Tableau terminology you need to familiarize yourself with regarding business
intelligence, data analytics, and data visualization functionality. In addition, you
can dip your toes into what it takes to install Tableau applications and the various
file-based output types produced depending on the Tableau product.

What Is Tableau?

Tableau is a business intelligence platform that helps users see and understand
their data using highly visual representations. Unlike other enterprise business
intelligence platforms, Tableau incorporates business intelligence, data analyt-
ics, data science, data mining, and data visualization into a single solution. As a
result, its capabilities are considered the broadest and deepest for data evaluation
on the market.

CHAPTER 1 Learning Tableau Lingo 7



In 2019, Salesforce acquired Tableau. At the time, Tableau’s focus on data was big
but not all-encompassing. It included enterprise data applications, data manage-
ment and governance, visual analytics, and end-to-end storytelling. As with every
other platform on the market, machine learning (ML) and artificial intelligence
(AI) have become entrenched in the platform. Salesforce’s Einstein Al engine is
built into Tableau to help accelerate data analytics predictions, provide a strong
recommendation engine, and afford an advanced workflow while touting a low-
code development environment.

Tableau is not a single product but is rather a suite of products that includes
Tableau Desktop, Tableau Prep, and Tableau Server or Tableau Cloud. Chapter 2
describes the purpose of each in more detail, but in brief, people use Tableau
Desktop to create their data models. In contrast, Tableau Prep facilitates data
preparation. And when users are ready to collaborate with others, they must pub-
lish their outputs from Desktop and Prep to Tableau Server or Tableau Cloud.

Tableau and Business Intelligence

The term business intelligence refers to taking in the big picture of an organization’s
activities and goals, from the collection and analysis of data to the presentation
and dissemination of the data using a single platform. A look at the big picture
is precisely what you get with Tableau. This best-in-breed platform allows users
like yourself to customize views of their data to make data-driven decisions at
speed and scale.

Why do folks like you and me need an enterprise business intelligence (BI) solution
to organize data? The more data you have, the more difficult it is to dig in and get
the information quickly. Making informed decisions requires various capabili-
ties, from data mining to visualizations and analytics. With business intelligence
solutions, you get everything under a single umbrella. The key benefits of business
intelligence are plentiful, but here are the main ones:

3 Provide a platform for faster analysis: Bl platforms perform heavy-duty
data processing, leading to quick calculations and the creation of stunning
visualizations. Assuming that you've connected to your data source and you

REMEMBER have already gone about prepping the data with a robust data model, Tableau
can accelerate the visualization and analysis process by as much as 100 times
as conducting data analysis and business intelligence activities manually,
especially when integrating many data sources into a single repository.

3 Create business efficiency and driving decisions: Leaders can benchmark
results with speed and agility when a business intelligence platform offers a
holistic view of operations. It's easy to spot opportunities and find those

8 PART 1 Tackling Tableau Basics



needle-in-a-haystack moments. Instead of spending hours poring through
datasets, users can filter, aggregate, and forecast using Tableau data analytics
and visualization options, thereby cutting down the time to make decisions
from months, weeks, or days to perhaps even minutes. Talk about saving time!

¥ Drive customer and employee experience satisfaction: What is the worst
possible thing for an organization to experience? Sure, most say financial loss.
But financial loss results from two factors: lack of customer satisfaction and
low employee morale. A primary culprit is the inability of customers and
employees to access data quickly; it impacts their entire experience of
interacting with the organization, internally and externally. Investing in
business intelligence solutions that present a 360-degree view from all data
sources can lead to less time worrying about analysis paralysis and more time
innovating. The opportunity costs are often measurable in loyalty and, yes,
financial rewards.

3 Have data you trust: When you have many data sources, organizations try to
figure out ways to control the disorganized chaos. When you have thousands
of Excel or CSV files, a good tactic is to centralize them in a single data reposi-
tory. But wait a moment: How do you connect the dots — that is, discover the
relationships between the data in those files? The answer is to use a business
intelligence solution. Relationships exist if the data is like-kind, and you can
create potential single-point data sources, hence the use of governed data
repositories in a business intelligence platform such as Tableau. Trusted data
is not limited to the one-off files; engagement rules apply to relational and
nonrelational database stores with tens of millions of records.

Connecting Big Data with
Business Intelligence

Make no mistake: The term big data is undoubtedly a catch-all buzzword. It pops
up a lot in this book. It’s meant to encompass five aspects of a business intelligence
activity: data volume, data velocity, data veracity, data value, and data variety. Big
data brings together unstructured data (data with no organized convention), semi-
structured data (data that has some logical order but isn’t necessarily formalized),
and structured data (data that is formalized or organized). Each of these data types
maintains some level of these five attributes:

3 Volume: The amount of data that exists

¥ Velocity: The speed at which data is generated and moves

CHAPTER 1 Learning Tableau Lingo O



¥ Veracity: The quality and accuracy of data available

¥ Value: The credibility, in monetary and nonmonetary terms, that the data
provides

¥ Variety: The diversity of data types available within the dataset

Big data is paramount for business intelligence solutions such as Tableau because
businesses constantly create more data, practically by the minute. These busi-
nesses must keep up with the data deluge. A good business intelligence platform
such as Tableau grows with the increasing demands; however, if the data is not
maintained, your ability to handle data visualizations and the associated data
sources also becomes impaired. Therefore, it’s essential to implement good data
hygiene and maintenance practices.

Analyzing Data with Tableau

10

Don’t get business intelligence confused with data analytics. Business intelli-
gence platforms use data analytics as a building block to tell the complete story.
A data analyst or scientist evaluates the data using the treasure trove of tools built
into Tableau, from advanced statistics to predictive analytics or machine learning
solutions to identify patterns and trends.

Tableau offers that end-to-end data analytics experience so that the analyst, sci-
entist, and collaborator can complete the entire data life cycle, from gathering,
prepping, analyzing, collaborating, and sharing data insights. The big difference
between Tableau and its competitors is the self-service nature of the offering,
allowing users to ask questions or predict the kind of visualizations the user may
require without manually completing the work, thanks to the predictive Einstein
Al engine.

Like the three-year-old child asking “Why?” all the time, as you ask more ques-
tions and the platform learns, Tableau builds an analysis output while simulta-
neously learning from the output. The result is an opportunity for the system to
understand why something happens and what can happen next. Business intelli-
gence platforms take the resulting models and algorithms and break these results
into actionable language insights for data mining, predictive analytics, and sta-
tistics. The final product is data analytics, the byproduct of answering a specific
question (or set of questions). The collection of questions helps the organization
move forward with its business agenda.
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Visualizing Data

Q

TIP

Raw data that is transformed into useful information can only go so far. Assume
for a moment that you were able to aggregate ten data sources whose total record
count exceeded 5 million records. As a data analyst, your job was to try to explain
to your target audience what the demographics study dataset incorporates among
the 5 million records. How easy would that be? It’s not simple to articulate unless
you can summarize the data cohesively using some data visualization.

Data visualizations are graphical representations of information and data. Suppose
you can access visual elements such as charts, graphs, maps, and tables that can
concisely synthesize what those millions of records include. In that case, you
are effectively using data visualization tools to provide an accessible platform to
address trends, patterns, and outliers within data.

For those who are enamored with big data, the use of data visualization tools helps
users analyze massive amounts of data quickly by applying data-driven decisions
using graphical representations rather than requiring users to parse through lines
of text one by one.

Understanding Key Tableau Terms

Before you begin drinking from the terminology firehose, I want to set the record
straight on a few things. Tableau has its own product-specific terminology, but
there are also terms you can’t escape no matter what business intelligence and
data analysis tool you use, whether it’s Microsoft Excel, Microsoft Power BI, IBM
Cognos, or others. In this section, I review the most critical Tableau-specific ter-
minology, not the entire business intelligence dictionary.

Data source

A data source in Tableau comes from anywhere that Tableau can extract, transport,
and load relational and nonrelational data. Sources of data used by Tableau are
often divided into the four classifications, with some examples of several:

¥ Files: .csv, . txt, Excel

¥ Relational databases: Oracle, SQL Server, DB2

CHAPTER 1 Learning Tableau Lingo 11



3 Cloud databases and virtualization platforms: Microsoft Azure SQL, Google
Big Query, Amazon Aurora, Denodo

3 ODBC datastores: Datastores using ODBC-related connections

Figure 1-1 shows an overview of the abundant number of data sources you can
connect to in Tableau Desktop.

A Tableau data source may contain multiple data connections to different data-
bases or files, as described previously. The connection information includes where
the data is located, such as the filename and path of the network location, or per-
haps details on connecting to the data source, such as the database server name
and the authentication credentials. Regardless, many data sources can connect in
a single instance of Tableau. Still, categorically, they connect to some file or server
connection, whether local or cloud based.

Connect Sty Namee) -
Installed Connectors (75) Google Drive Progress OpenEdge
Actian Vector Hortonworks Hadoop Hive Qubole Presto
Alibaba AnalytieDB for MySQL IBM Biglnsights Salesforce
Alibaba Data Lake Analytics IBM DB2 Salesforce CDP
Alibaba MaxCompute IBM PDA (Netezza) SAP HANA
Amazon Athena Impala SAP NetWeaver Business Warehouse
Amazon Aurora for MySQL Intuit QuickBooks Online SAP Sybase ASE
Amazon EMR Hadoop Hive Kognitio SAP Sybase IQ
PDF file Amazon Redshift Kyvos ServiceNow ITSM
atial fil Anaplan Linkedn Sales Navigator SharePoint Lists
al file Apache Drill MapR Hadoop Hive (deprecated) SingleStore
Azure Data Lake Storage Gen2 MariaDB Snowflake
Azure SQL Database Marketo Spark SQL
Azure Synapse Analytics MarkLogic Splunk
Box Microsoft Analysis Services Teradata
Cloudera Hadoop Microsoft PowerPivot Teradata OLAP Connector
Databricks Microsoft SQL Server TIBCO Data Virtualization
Datorama MonetDB. Vertica
Denodo MongoDB Bl Connector Web Data Connector
Dremio MySQL
Dropbox OData Other Databases (JDBC)
Esri OneDrive (deprecated) Other Databases (ODBC)
Exasol OneDrive and SharePaint Online
Firebird 3 Oracle
FIGURE 1-1: Google Ads (deprecated) Oracle Eloqua Additional Connectors (23) @
R Google Analytics Oracle Essbase Actian ODBC by Actian
Asam pl Ing of Google BigQuery Pivotal Greenplum Database Agiloft by Agiloft
Tableau data Google Cloud SQL PostereSQL Altinity Connector for ClickHouse by
sources. Presto el
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FIGURE 1-2:
Examples of
data types
icons.

Data type

Going down the data path a bit more, a data field, which is part of a data source
(see more details in the next section), must always have a data type. A data type
reflects whether the field is a number, a type of date, or a string. For example,
every area code is an integer (703); a date of birth represents a date (01/01/23);
and a state on the U.S map (‘“Virginia”) is a string. Users can identify the data type
they are looking for as part of the data field in the Data pane. Each data type also
includes one of several icons, including those represented in Figure 1-2. Although
the examples are not exhaustive, you see a few common examples of data type
icons mapped against their respective data types. The complete list of Tableau
data types includes

»
»
»
»
»
»
»

Text (string) value

Date value

Date & Time value

Numerical value

Boolean value (relational data only)
Geographic value (map data)

Cluster groups

i

c Gender

City

First Name

Last Name
State
Zip Code

Data fields

Every time you connect a data source to Tableau, the connection presents the
users with one or more tables from said source. A table includes many data fields
composed of a collection of several data types.

CHAPTER 1 Learning Tableau Lingo
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FIGURE 1-3:
Examples of
data fields.

As shown in Figure 1-3, data fields are explicitly defined as dimensions or
measures as the Tableau database is created. Based on data integrity and quality,
Tableau automatically organized the data fields. All data fields containing text
date or Boolean values are dimensions by default. On the other hand, fields con-
taining numerical values are measures. The next section talks about how Tableau
deals with dimensions and measures.

Citizen Data Worksheetl A 10 fields 7 rows
<
Name
Citizen Data
Fields
Type Field Name Physical Table Remote Field Name
@ City (Citizen Data Worksheetl) Citizen Data Worksheetl City (Citizen Data Worksheetl)
& State (Citizen Data Worksheetl) Citizen Data Worksheetl State (Citizen Data Worksheet1}
5] Zip Code (Citizen Data Worksheetl) Citizen Data Worksheetl Zip Code (Citizen Data Worksheetl)
Abc First Mame (Citizen Data Worksheetl) Citizen Data Worksheetl First Name (Citizen Data Worksheetl)
Abc Last Name (Citizen Data Worksheetl) Citizen Data Worksheetl Last Name (Citizen Data Worksheetl)
Abe Gender (Citizen Data Worksheetl) Citizen Data Worksheetl Gender (Citizen Data Worksheetl)
DOB (Citizen Data Worksheet1) Citizen Data Worksheetl DOB (Citizen Data Worksheetl)
Timestamp (Citizen Data Worksheetl) Citizen Data Worksheetl Timestamp (Citizen Data Worksheetl)
Abc Homeowner (Citizen Data Worksheetl) Citizen Data Worksheetl Homeowner (Citizen Data Worksheetl)
++ Children (Citizen Data Worksheetl) Citizen Data Worksheetl Children (Citizen Data Worksheetl)

Dimensions and measures

In Tableau, dimensions and measures are both data field types. If the field type
contains non-numeric data, Tableau references the field as a dimension. Exam-
ples include the day of the week, a product category, or geographic data. These
variable types don’t allow you to complete mathematical equations. Here’s an
example of an equation with variable types:

State + City / Country = Invalid

All these items are strings because you can’t add a state plus a city and divide it by
a country to get some magical answer, right?

In Tableau, you can drag each of these fields into a view, which is the part of the
Tableau canvas where a visualization is created. Tableau creates headers for each
data field. That means you can think of each field as a category, or a dimension
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FIGURE 1-4:
Rows and
column data
for dimensions
in Tableau.

FIGURE 1-5:
Rows and
column data
for measures
in Tableau.

of data. If the dimension of data is placed in a row, the header label is vertically
placed. The label is horizontally placed if the dimension is placed in a column. An
example of data placed in both rows and columns is displayed in Figure 1-4.

i Corone

Example Tableau For Dummies Worksheet

Zip Code
20814 20817 20852 30319 30338
Abc

State
GA

MD

Measures are numerical data field types. Tableau assumes that these field types
are continuous and tags these values by default. Examples of measures include
temperature and financial instruments. Unlike independent dimensions, or values

that do not rely on other data fields, measures are dependent because they allow
you to do the math, as in the following example:

Age (20) + Age (1) / Age (3) = Age (7)

As with dimensions, if you drag a measure into a view, Tableau creates a continu-

ous axis. If a measure is placed in a row, the axis is vertical, whereas a column is
horizontal.

In Figure 1-5, you can see that each row (dimension) contains a state, city, and
zip code. The column data looks at each value individually and then aggregates
the data in the data setup. For example, three individual records in Bethesda, MD
20817 contain children identified. Aggregated, the measure is SUM (3).

i Counre
Example Tableau For Dummies Worksheet

State Cit:
GA B
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Continuous versus discrete

As you’ll quickly realize, Tableau separates many concepts based on mathemati-
cal reasoning. If a field is based on mathematical representation, Tableau refers
to this data as continuous. On the other hand, if the data is non-numeric, the data
is known as discrete.

When it comes to continuous data, you are looking for data that is unbroken,
whole, or without interruption. That means data that contains a range of values
such as temperature, time, or monetary values. If the data can be added, aver-
aged, or aggregated, and appear as a measure in Tableau, you can almost certainly
assume that the value is continuous.

Discrete data is almost always individualized, separate, and unique data. You can
have only a particular value. For example, do you have more than one shoe size at
a time? Can you be at more than one place at a given location? How many distinct
individuals can you claim on a personal tax return? The number 2.39 is not pos-
sible; 1, 2, or 3 is more like it.

With discrete data, you have no way to add, average, or aggregate the data points
because the values will always be unique by default.

When dragged onto the Tableau View area, discrete data appears as a blue pill to
form a discrete axis on a chart. Continuous data, on the other hand, appears as a
green pill to form a continuous axis on a chart.

Filter

The capability for filtering data is one of the essential features of any business
intelligence solution associated with big data. Tableau lets a user filter data,
whether an individual view contains a few records or an entire data source with
millions of records based on dimensions, measures, or values.

As with databases, filtering helps a user see only the data they need based on tar-
geted criteria. When using Tableau filters, you can visualize the data in a readable,
actionable format. The real benefit of filtering is to streamline data to limit the
number of records for improved performance. An example filter would be to filter
all the U.S. states with the word New. The result set would return a response of
New Hampshire, New Jersey, New Mexico, and New York.

Various filter types are available in Tableau, including the extract, data source,
context, dimension, measure, and user filters. You dive into filters a bit more in
Chapter 7.
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WARNING

Aggregation

Combining data, also known as aggregation, is not uncommon in a business intel-
ligence platform. In Tableau, aggregating measures or dimensions is pervasive.
However, aggregation is often numerically focused, meaning focused on the use
of measures. Suppose you add a measure to a view. In that case, the aggregation
is applied to the specific measure by default, which varies based on context. Read
on for an example.

Pretend for a moment that you’re the CEO of a Fortune 100 company (think
Walmart, Coca-Cola, or Exxon). One of your data analysts prepares a report for you
that presents the minimum, maximum, summary, and average number of sales
opportunities for a specific product in each region. The scenario would appear as
follows (with the bold signifying each data field that is aggregated).

Opportunity Value = 20,000 products sold in five varieties across 4 regions with
a customer population of 1,000,000 households.

You’ve now calculated the opportunity value by utilizing the aggregation func-
tions, a way to calculate a set of values and derive a single value.

There are limits to what you can aggregate. You can only limit data found in
relational data sources. Multidimensional data sources contain data that has
already been aggregated, which is impossible to complete. Furthermore, at this
time, multidimensional data source aggregation is supported only in the Windows
edition of Tableau Desktop.

Workbook and worksheet

Tableau hasn’t deviated much from other industry-leading products when it
comes to the name of file and formatting conventions. There is a Tableau work-
book, the main Tableau file, which contains a collection of sheets. The collection
of sheets represents the workbook much like that in Microsoft Excel or Microsoft
Power BI. In Tableau, a worksheet is a single file within a workbook. A worksheet
is an element within a dashboard or story.

Although the workbook represents the proverbial catalog of dashboards or stories,

the worksheet is a single element or a view. Figure 1-6 represents an example of
a single worksheet contained within a Tableau workbook.
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FIGURE 1-6:
A Tableau
worksheet.

©

REMEMBER

Here are points to consider when thinking about the use of workbooks and
worksheets:

3 ATableau worksheet may contain a single view with many shelves, cards,
legends, and analytics panes, which are included as part of a single sidebar
on a single page to tell a story.

3 When you add many worksheet pages to a workbook, you can generate a
dashboard, which is a collection of views from many worksheets.

¥ Asyou create many worksheets within a workbook, you are compiling a story,
which is a sequence of worksheets that paint a picture to fuse information.

3 Most notably in Tableau Desktop, but also in Tableau Cloud, you can combine
views of data by dragging and dropping fields onto the Tableau shelves, which
are part of a worksheet and which help you create presentations.

In Chapter 7, you take a tour of a worksheet and workbook to see how to collect,
organize, and extract data.

Gearing Up for the Tableau Journey

Now that you know the basic Tableau terminology, you can dance your way
into installing Tableau. You may be scratching your head, asking “Aren’t some
instances of Tableau in the cloud?” The answer is yes. Tableau is not a single
application; it’s a suite of applications. Some Tableau applications still sit on your
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TABLE 1-1

desktop such as Tableau Desktop and Tableau Prep Builder, which are available for
both Windows and Mac OS. Then, users have a choice to publish the data produced
to either Tableau Cloud or Tableau Server. So, without further ado, you can start
tiptoeing around the Tableau environments before you explore the entire Tableau
portfolio in Chapter 2.

Understanding installation prerequisites

Most users assume that Tableau is cloud-based because its owner, Salesforce, is a
software-as-a-service (SaaS) platform. Although Tableau Cloud is indeed where
users’ Tableau files ultimately wind up, folks still need to do things on their desk-
tops because cloud computing capacity can’t necessarily handle the speed and
scale of some data activities in Tableau. Take, for example, the creation of the
data model or data preparation process. You can do these activities over the web,
but the computing capacity required is expensive and labor intensive. The cost to
perform the same activities on the desktop or a server is pennies on the dollar.
That’s why almost all vendors with a business intelligence product like Tableau
have a desktop product for data modeling, data prep, and the first stage of report-
ing, visualizing, and dashboarding.

In this book, I cover three products: Tableau Desktop, Tableau Prep, and Tableau
Cloud. Table 1-1 shows the prerequisites for working with Tableau in Windows
or Macintosh OS. These are the absolute minimum. Suppose you want to blaze
through your datasets without slipping and sliding with some long wait times
while the numbers are crunching. In that case, I strongly recommend increasing
your RAM and CPU capacity, commonly referred to as compute and memory utili-
zation in business intelligence and cloud computing.

Installation Prerequisites for Tableau Desktop, Tableau
Prep, and Tableau Cloud

Windows OS Macintosh OS

Tableau
Desktop

OS Version: Microsoft Windows 8/8.1 or OS Version: macOS Mojave 10.14, macOS

higher (64-bit) Catalina 10.15, and Big Sur 11.4+

CPU: Intel Core i3 or AMD Ryzen 3 (Dual CPU: Intel processors, Core i3 (Dual Core) or
Core) Processor, including CPU support newer, in which the CPU must support SSE4.2 and
that integrates SSE 4.2 and POPCNT POPCNT instruction sets; another option is M1
instruction sets processors under Rosetta 2 emulation mode
RAM: 2GB or larger RAM: 2GB or larger

Disk Space: 2GB HDD or larger hard drive Disk Space: 1.5GB minimum free disk space

(continued)
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TABLE 1-1 (continued)

Windows OS Macintosh OS

Tableau 0S Version: Microsoft Windows 8/8.1 Operating System: macOS Mojave 10.14, macOS
Prep (64-bit) Catalina 10.15, and Big Sur 11.4+
CPU: Intel Core i3 or AMD Ryzen 3 (Dual CPU: Intel processors, Core i3 (Dual Core) or
Core), including CPUs; must support newer, in which the CPU must support SSE4.2 and
SSE4.2 and POPCNT instruction sets POPCNT instruction sets; another option is M1

processors under Rosetta 2 emulation mode
RAM: 4GB memory or larger

X RAM: 4GB memory or larger
Disk Space: 2GB HDD free or larger

Disk Space: 2GB HDD free or larger

Tableau Web Browsers
Cloud
Chrome on Windows, Mac, and Android
Microsoft Edge on Windows
Mozilla Firefox and Firefox ESR on Windows and Mac
Apple Safari on Mac and iOS
Data Sources

Extracts of all data sources must have a compatible version of Tableau Desktop.

Live connections must allow for a connection to many data sources hosted in the cloud and
on-premises using the Tableau Bridge client. This requires meeting the minimum prerequisites
of Tableau Desktop.

Storage
All plans require a minimum of 100GB (standard offering).
Internationalization

Tableau’s products are Unicode enabled and compatible with data stored in most spoken
languages.

Getting familiar with Tableau
file types and sources

Unless you are 100 percent responsible for the data creation process, you likely
have limited control over data quality and the destiny of your data sources. As you
embark on a data selection journey with Tableau, you need to consider numerous
factors, from data type and source variety to suitable instrumentation and col-
lection methodology. Selecting data is both an art and a science, as you’ll realize
over time.
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WARNING

FIGURE 1-7:
The most com-
mon Tableau
file type and
data source
options.

Don’t be blind to the fact that the data selection process is, first and foremost,
determining what data types, sources, and instruments are appropriate to answer
your research questions. You need to know what each field should contain, the
data type the field must adhere to, and the output structure you need or want.

Despite what Tableau and every other business intelligence vendor touts as intel-
ligent data connections, the connectors are not all that smart. The quality and
breadth of your data dictate the accuracy of the data connection. After you’ve con-
nected to a data source, you’ll need to create a data connection, but that’s when
the fun begins. Why? Because you’ll still need to do a bit of cleanup to ensure that
data sources accurately reflect the data types, the columns map, and even that the
data translates appropriately. Integrity issues are not uncommon, so do not let
your guard down and trust Tableau just because it advertises its data connectors
as being the most intelligent on the market.

As a closing note to this chapter, the rest of this section helps you become familiar
with the various data file and source types that you’ll get your hands on as you
work with Tableau Desktop, Tableau Prep, and Tableau Cloud. The following list
provides the spectrum of the most common options, also shown in Figure 1-7.

Tableau
Workbooks

twhb

Tableau
Packaged
Data Source

Tableau
Bookmark
(thm)

File Types
and Data

Sources

Tableau
Packaged
Workbooks
dwhx

Tableau
Data Source

tds

Tableau
Data Extract
-hyper or .tde
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TIP

»

»

»

»

»

»

Tableau workbooks (. twb): The workbook is the most popular file format
you'll get your hands on and is the default for most users. Workbooks contain
worksheets, dashboards, stories, and other components.

Tableau bookmarks (. tbm): A Tableau bookmark contains a single work-
sheet (not a workbook). You can easily share your work products, such as a
single dashboard, story, report, or another component.

Tableau packaged workbooks (. twbx): This file type contains the metadata
about a workbook’s constituents and data derived from a data source. Initially,
a .tde file (see the next item in this list) includes the data extracted from the
start. The output is the extension . twbx, which is used for Tableau packaged
workbooks. Suppose you need to share a workbook with a user who does not
have access to a live data connection. You can use the . twbx file instead of
the traditional . twb file to connect to the data for easy connectivity.

A Tableau packaged workbook is also a great option if you must include
information about images or geocoding.

Tableau extracts (. hyper or .tde): The . tde is used only for data extract
files, whereas there are other use cases for the . hyper extension. Local
copies of a complete or a subset of data from a source get stored in this
Tableau file type. This file type is location agnostic, meaning that nothing is
tied to the data source, workbooks, dashboard, or other data assets. Because
every asset is highly compressed, you often use these files when the goal is to
help expedite connectivity for slow connections or those working in offline
mode.

Tableau data source (. tds): These files contain all the data-connection
instructions, not the actual files themselves. Say you want to connect to a
relational database like Oracle. The Tableau data source stores all the
connection strings to the Oracle database, not to all the data inside the Oracle
database. Undoubtedly, the Tableau data source is a bit more sophisticated
than just a connection to the source; it also allows for the metadata and any
user customizations to be stored, such as custom fields and table joins across
systems.

Tableau packaged data source (. tdsx): In contrast to a Tableau data
source, a packaged data source contains information about a data source and
the data. The extracted data is saved by applying for the . tde file extension;
the source information is kept in a . tds file. You can shift the data around
using a local file structure such as a text file or perhaps a . hyper file. You may
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also want to utilize a Microsoft-based file such as an Excel file to shuffle the
data to and from the source. Here's the catch: The Tableau Packaged Data
source has a unique extension, . tdsx. When you need to share data about a
specific data source, but the user does not have access to said source or the
data, your best option is to use a packaged data source because it brings the
connection and data together in one fell swoop.

The subtle but significant difference between a . tds and . tdsx file type is that the
information about the data, not the data itself, is held in the . tds file. Data is also
available in the Tableau packaged data source file type, . tdsx.

Regardless of the file type or data source type used, you can save Tableau files in
an associated folder in any Tableau Repository directory, which is automatically
created in your My Documents folder on a Windows or Macintosh OS computer.
You can save work files in other locations. Still, best practice is to save to a central
location versus randomly saving to locations such as your desktop or an ad hoc
network directory.
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IN THIS CHAPTER

» Test-driving the Tableau product
portfolio

» Ildentifying which Tableau product
best suits your business needs

Chapter 2
Venturing into
Tableau Versions

s I mention in Chapter 1, the Tableau product family isn’t just one or two

applications but a collection of solutions that come together to support an

organization’s end-to-end business intelligence needs. From its inception
in the scrappy halls of the Department of Computer Science at Standard University
in the late 1990s, the founders of Tableau had a single mission: to help folks like
you and me see and understand big data visually. Today, Salesforce maintains this
goal because they know that delivering a successful data experience is essential
for everyone, from the workforce to students in our classrooms.

In this chapter, you figure out what parts of the Tableau portfolio are appropriate
for your business needs based on user type and business use case.

Getting to Know the Tableau Product Line

Tableau is a business intelligence platform that provides tools for users to engage
and interact with data across all phases of the analytics life cycle. Such tools and
techniques include data management and governance functionality, visual ana-
Iytics and storytelling, collaboration and communication, and deep learning that
leverages artificial intelligence—powered capabilities.
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FIGURE 2-1:
The core
Tableau
platform
architecture.

The Tableau platform brings together all user types at the interaction layer. It
offers various analytic and data management options (discussed in upcoming
sections), and the connections to all data sources are either cloud based, database
ready, or file based. You can deploy all Tableau solutions either in Tableau Cloud,
which is a public cloud infrastructure, or by hosting them in an on-premises
environment. Every layer of the Tableau platform allows for tight integration
with industry-standard APIs, and a core tenet of the platform is the applica-
tion of governance, security, and compliance. Figure 2-1 shows the core platform
architecture of Tableau, and the following sections offer an overview of each of the
Tableau products. The interaction layer contains each of the end-user connection
types. Data connections can be with the cloud, a database, or a file. The deploy-
ment options with Tableau include Tableau Cloud, Tableau Server, or Tableau
Public. It’s the two middle layers, the analytic and data management options, that
this book heavily focuses on. Each organization has its own approach, and as you
review your data, you figure out what the best choice is for your organization. At
any time, as shown on the left side of Figure 2-1, all facets of the model should
incorporate security, governance, and compliance. On the right side, APIs, also
known as Application Programmable Interfaces, can be integrated to handle one
or more of the layers in the Tableau architecture.

A A

QD Desktop E Enterprise Apps
Interaction || Browser @ Embedded

D Mobile Device

Security, <
Governance,
Compliance N APls
Data Connections ® @

Cloud Database File

@ Tableau Cloud

Deploy Anywhere Q Public Cloud Server

= On-Prem Server
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A BRIEF HISTORY OF TABLEAU

Tableau was founded in 2003 by three Stanford University Department of Computer
Science researchers, Pat Hanrahan, Christian Chabot, and Chris Stolte. As budding
researchers, the dynamic trio specialized in visualization technologies using relational
databases, particularly with the use of data cubes and data warehousing technology.

The trio realized that there was a commercial market void for such technologies because
none of the legacy IT vendors offered a broad-based solution for enterprise-scale data
visualization. Eventually the research lab experiment at Stanford became the company
called Tableau. By 2010, the company was offering cloud computing with Tableau Public,
followed by Tableau Online in 2013 (now Tableau Cloud), driven by their belief in data
democratization, or the idea that everyone should have access to a way to analyze and
understand data.

In 2019, Salesforce acquired Tableau because they wanted to provide a 360-degree
view of customers' data. Salesforce enriched the Tableau by expanding it with excep-
tional artificial intelligence, machine learning, advanced data management, and data
visualization functionality.

To see a chart on all the Tableau features and when they were released from Tableau
from the day the company started, go to https://public.tableau.com/app/
profile/jmackinlay/viz/Tableaulnnovation/History.

Tableau Desktop

Every dataset doesn’t just jump from the data source location to Tableau Cloud or
Tableau Server instantly. You follow a process to explore the data and turn it into
a meaningful model for consumption. Next, a transformation process must occur
to support data visualization, and then you need a mechanism by which to publish
the data. Tableau Desktop is where the entire process begins.

Tableau Desktop is, first and foremost, the platform people use to independently
complete data exploration and visualization activities before collaborating with
others. Users complete these activities by using an intuitive drag-and-drop inter-
face. Anyone looking to independently evaluate their data and make decisions
without cleansing or publishing their data for collaboration can stop at Tableau
Desktop. Collaboration requires other tools described in this chapter.

Figure 2-2 depicts the process by which data is consumed and utilized across

Tableau, most notably between Tableau Desktop, Tableau Prep, and Tableau Server
or Cloud.

CHAPTER 2 Venturing into Tableau Versions 27


https://public.tableau.com/app/profile/jmackinlay/viz/TableauInnovation/History
https://public.tableau.com/app/profile/jmackinlay/viz/TableauInnovation/History

FIGURE 2-2:
How you work
with data

across Tableau
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As you read the upcoming chapters, you’ll recognize that there is a consistent
process to handle data ingestion, manipulation, and visualization using Tableau
Desktop. Here is a high-level overview of the steps you may take from data inges-
tion to visualization, starting with Tableau Desktop:

1.

Connect to your data source in Tableau Desktop (raw data source).

Remember that there are a few data connection types, some of which allow
real-time updates whereas others require manual updating over time.

After Tableau Desktop recognizes the data source, manipulate the data
for data models and visualizations.

If you must cleanse and transform data, you need to head to Tableau Prep to
complete those activities.

After the data sources go through the cleansing process (also referred to as
Extract, Transform, and Load [ETL]; see Chapter 4), Tableau stores that data
in its memory.

You can now create one or more visualizations by querying the dataset in
Tableau Desktop, as shown in Figure 2-3.

Having readied your data for prime time, publish it using one of the
following three options, depending on what type of Desktop client
you have:

Tableau Server licensing requires Tableau Desktop to save the workbook
to a private, on-premises environment, or to a private, cloud-hosted
environment. Either option requires a paid subscription.

Tableau Cloud licensing requires Tableau Desktop to save the workbook
to the Salesforce software-as-a-service (SaaS)-hosted environment, which
requires a paid subscription.
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FIGURE 2-3:
The Tableau
Desktop
interface.

Tableau Public limits your ability to save files anywhere but the Tableau
Public Cloud.

You don't have data-sharing limits if you are licensed for Tableau Desktop
Personal or Professional. If you choose not to procure a Tableau license and
instead opt for using Tableau Public for free, you can only share your data with
others openly, which limits your ability to protect your sensitive data.

Tableau Desktop and Tableau Prep work together. Some users bypass the
process of cleansing their data using Tableau Prep and jump straight to
Desktop. I'll do that in some examples, so don't panic if you think | am skipping
a few steps.

Citizen Data Workcheet (Data Set Book Example)

Tableau Prep

Unlike other enterprise business intelligence platforms, the extract, transport,
load (ETL), and cleanse process occurs in a separate application within the solu-
tion suite, Tableau Prep. When users need to combine data sources, shape and
manipulate sources to behave a certain way, clean data that may contain a specific
attribution, or analyze a massive dataset at scale before data visualization, they
use Tableau Prep. The data prep environment offers users three different views
of their data:

¥ Row-level profiles
¥ Column-level profiles

¥ The entire dataset
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FIGURE 2-4:
The Tableau
Prep Builder

interface.

Depending on the task at hand, a user can fine-tune the data, including by making
real-time changes within Prep using the same drag-and-drop experience availa-
ble in Tableau Desktop. Figure 2-4 shows the Tableau Prep Builder interface.

Tableau Prep is often the glue that combines raw data and the final product
because raw data often needs some TLC. The more data sources you introduce
within Tableau Prep, the more the Tableau artificial intelligence engine works to
reconcile the proper business operations given a source’s data types and fields.
After the data is cleansed, it can go to two possible destinations: Tableau Desktop,
to continue with the data visualization and analysis journey; and Tableau Server
(on-premises) or Tableau Cloud (online), for storage, with the intent of sharing
and collaborating with other end users later.

Data cleansing is a complex process requiring users to evaluate their data for
formatting errors, duplicates, incomplete values, inconsistencies, and a host of
other potential issues. When you have a bit of data cleansing to do, use Tableau
Prep. If you know that your data is sound and the problem is a one-off, updating
your work using Tableau Desktop will be just fine.

Tableau Server and Tableau Cloud

There are a few differences between Tableau Server and Tableau Cloud. Still, at the
core, their purposes are precisely the same. Tableau Server requires the enterprise
user to host the environment. In contrast, Tableau Cloud is a SaaS-hosted infra-
structure managed by Salesforce. From a licensing perspective, there are some
caveats to using each of these Tableau environments, as noted in Table 2-1.
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TABLE 2-1

Server and Cloud are purpose built to distribute, share, and collaborate user and
organizational datasets, visualizations, dashboards, and reports across the Tab-
leau enterprise, most notably between Tableau Desktop and Tableau Prep.

Licensing Differences between Tableau Server and
Tableau Cloud

Tableau Server Tableau Cloud

License Core-based or role-based. Role-based.

Structure

Administration Hardware is required. A server can be Fully managed by Salesforce in the
virtualized. All updates are the end user’s Tableau Cloud SaaS environment.
responsibility, including backups and data
recovery.

Capacity No specific limits beyond environmental Site-wide limits exist based on feature
resource constraints. type, role-based license type, and

utilization of back-end resources.

Sites Can have an infinite number of sites on Multiple sites are charged additional
the same Tableau Server. A distributed fees, but cross-region support is
architecture is not allowed. provided.

Identity Allows identity-management platform support, Must use a Tableau Account to log in.

Management such as Microsoft Active Directory domain
integration for syncing users and groups.

Monitoring Can only use Server logs and analyze the Prebuilt monitoring tools are available
PostgreSQL repository. through Tableau. No server log access.

Figure 2-5 shows an example of what the Tableau Cloud user experience provides.
| [-]
: - F! F
FIGURE 2-5: —
The Tableau
Cloud user ;
experience.
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Organizations requiring tighter security, especially in regulated settings, or per-
haps wanting to create custom applications with embedded analytics functionality
should consider Tableau Server over Tableau Cloud because SaaS platforms come
with obvious shared infrastructure limitations.

Tableau Public

In the “A brief history of Tableau” sidebar, earlier in the chapter, I indicate that
the folks at Tableau had a mission to make data accessible to everyone and anyone
for free. Tableau Public is that free forum for sharing your datasets and data visu-
alizations with the world. Users can explore, create, and publicly share those data
models that become data visualizations online using a combination of Tableau
Desktop Public (which is a watered-down version of Tableau Desktop Personal)
and what is essentially Tableau Cloud for the public.

What makes Tableau Desktop Public watered down? Tableau Desktop Public is a
free online platform that allows users to learn data skills, create and distribute
their data or visualizations to the public (not with select users in mind), discover,
access new datasets, and share your knowledge of business intelligence. It’s a
great option for those who have incidental business intelligence requirements
that can be shared without security controls or team collaboration.

So, you might be asking, why would someone want to spend hundreds of dollars
per license if Tableau offers a free product? The answer boils down to the features
and capabilities listed in Table 2-2.

Free use comes with limitations. Tableau Public limits users on how many rows
of data per workbook can be consumed, with the limit currently at 15 million. You
also can’t connect to servers other than Tableau Public. And you know that copy
of Tableau Desktop Public that Salesforce gives you for free? You can save your
files to a hard drive only if you have a paid license. Also, you have only one online
location where you can save the files: Tableau Public.

You use Tableau Public if you want to share your data with the world — as a
blogger, journalist, student, or research scientist, for example. You share the data
in the form of vizzes (short for data visualizations; see Figure 2-6 for an example).
These are the kinds of data visualizations you see on Top 10 websites with all the
bells and whistles. When is Tableau Public not appropriate for use? Suppose you
are in business and trying to publish a financial statement. Tableau Public is not
for you because the dataset likely contains confidential data. The public service
announcement here is to be aware that after you expose a data viz to the world,
it is genuinely public to the world. Always ask yourself: Is the data meant for the
world to see?
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TABLE 2-2 Comparing Tableau Versions
Tableau Public ~ Tableau Desktop Tableau Cloud  Tableau Server
Access A massive, public, A development client Brings Tableau software
noncommercial that sits on the user’s everything from is installed in the
Tableau Server computer. Some the Tableau privately managed,
on which versions have access Server edition served environment
everything is free  only to Tableau Public to the cloud, for enterprise
to view. (Desktop Public), some which Salesforce  usage. Users can
have limited data-source hosts in its SaaS host Tableau Server
scope (Desktop Personal environment. in their cloud
Edition); and complete infrastructure or
data-source capabilities within their data
are offered with the centers.
Professional Edition.
Publication  You must publish  Users with the paid A user controls A user controls
Limits your data to the subscription can publish access to data access to data
public cloud. to Tableau Cloud or sharing based sharing based
Tableau Server, depending  on personal or on personal or
on how they've set up organizational organizational
their licensing. requirements. requirements.
Desktop A free desktop Two paid editions are Not applicable Not applicable
Client client called available: a personal
Tableau Desktop edition and a professional
Public with edition for developer
limited featuresis  consumption.
available.
Tha 2053 bon'Viz susifer @ rom apas! Lisssn rors st joereng T vords iorgest cals wsasarsbon corspetiion.
How Users Regutarty Get Mews on Socksl Wedia Stes e tins
Seclal media sites by portion of users who regularly get news there
FIGURE 2-6:
An example

of aviz on the
Tableau Public
website.
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WARNING

Tableau Reader

Users of Tableau Desktop and organizations who deploy Tableau Server may want
to share and distribute packaged workbooks with a limited number of individu-
als. With a packaged workbook, the end user receives a package that contains the
extracted data source, created explicitly in Tableau Desktop. In other words, a
packaged workbook contains copies of a data source referenced by Tableau Reader
to avoid accessing the data source using an online connection.

Another important caveat is that although Tableau Reader is a free download, you
must still purchase, at a minimum, a fully licensed copy of Tableau Desktop, Tab-
leau Server, or Tableau Cloud to use the Reader download.

Tableau Reader is not compatible with those using Tableau Public because all data
resides in the Tableau Public cloud one hundred percent of the time.

Tableau CRM Analytics

Salesforce acquired Tableau because it needed an analytics platform far more
robust than its own in 2019. What Salesforce did was take the best of its own
Einstein Analytics platform and then merge the data management, visualization,
and preparation functionality into a single solution that was native Tableau. The
result is a rebranded product, Tableau CRM Analytics.

Tableau CRM Analytics is, first and foremost, for the mobile user or those requir-
ing flexible customer-driven analytics from CRM-specific applications. Although
Tableau CRM works with virtually any data source, including virtually any CRM, it
is optimized for the Salesforce ecosystem.

Think of Tableau CRM, not as a CRM-specific analytics tool but more of a
question-and-answer agent. Suppose you work at a bookstore with a CRM con-
taining 50,000 customer records. You keep track of every customer and the most
recent transaction in the CRM. When a user connects via their mobile device and
enters a query, such as, “Find me all customers who purchased books with a title
including Tableau,” the result is only those customers who purchased books that
include Tableau in the title name.

The example illustrates that if your analytics data is deeply integrated into the
CRM, particularly the Salesforce CRM, the platform can provide Al-driven insights
with little effort. It is not meant to be an end-all-be-all visualization platform
like the core Tableau platform. For those looking to augment their CRM footprint
with a feature set that provides targeted and even workflow-driven insights
based on questions and answers, Tableau CRM is the appropriate product for your
organization.
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Salesforce claims they don’t discriminate against data sources with Tableau CRM,
but they do. So long as the data comes from a structured CRM in Salesforce, a
financial system such as SAP, or an inventory-based system such as Oracle
Fusion, you can use Tableau without many limitations. Check whether the
integration from a third-party application is housed in Salesforce. If that is
the case, the integration likely requires separate enterprise licensing to handle
the data exchange outside the Salesforce ecosystem, leveraging Tableau’s Data
Management feature set.

The field is narrow if you are not leveraging Salesforce technologies for CRM with
Tableau, so consider the traditional Tableau platform setup for most CRM analyt-
ics to get the best bang for your buck.

Tableau Data Management

Assume for a moment that your organization has hundreds of offices. Here’s the
catch: the Tableau Server sits in one location — maybe New York or Los Angeles.
Across the enterprise, there is content sprawl whereby hundreds of data sources
exist; the data must feed into that single Tableau instance.

Lifting and shifting the data from locations so that it can reside in the single data
center of the Tableau Server is no longer a necessary task thanks to data virtual-
ization. With Tableau’s Data Management platform, an administrator can create a
virtual connection for shared central access to point to those hundreds of dispa-
rate data sources. It’s a better alternative than creating a one-off connection for
each data instance.

Users can curate the relevant tables for analysis in a single location while simpli-
fying their data management into a single graphical user interface experience. The
process of extracting, transporting, and loading is minimized to optimize queries
for the data warehouse and Tableau environment. You gain numerous benefits by
leveraging virtual connectivity using the Data Management platform because it

¥ Offers a way to strengthen data governance across disparate datasets

¥ Helps to better define data lineage and quality issues in support of
consistency

¥ Streamlines the extract, transport, and load process into a tightly coupled
process
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Tableau Advanced Management

After your organization deals with massive datasets and requires enterprise-scale
security to manage its mission-critical analytics, you likely need to use Tableau
Advanced Management to round out the solution platform.

The use case for Tableau Advanced Management is for organizations with many
data sources — think hundreds or thousands. Those organizations need a way to
manage the sources using an additional layer of security, and to scale the data
when running in a mission-critical environment. What defines mission critical?
Organizations involved in national security, financial exchanges, and health care
all have mission-critical operations.

To use Tableau Advanced Management, you need, for starters, an enterprise
license for either Tableau Cloud or Tableau Server because this is not a product
for the lightweight Tableau Desktop client. The reason is that you are creating
configurable profiles to administer and regulate data for specific user scenarios
based on the content available in a server setting, not for a single user.

Choosing the Right Version

36

If you've read this entire chapter, you’ve probably realized by now that purchas-
ing the right Tableau product may require you to purchase more than just one
product. That’s not to say that Salesforce won’t sell users a single license; they
will, of course, sell parts of the engine. But getting the whole experience requires
buying Tableau as a bundle.

Tableau has come up with product bundles based on user activity type. The bun-
dles are known as Viewer, Explorer, and Creator.

¥ Viewer: Allows users to access existing dashboards. This option is available
only to teams and organizations. The licenses start at $15.00 per user as of
this writing.

3 Explorer: Allows users to edit existing dashboards. This option is available
only to teams and organizations, and the licenses start at $42.00 per user as
of this writing.

3 Creator: Allows users to connect to data, create vizzes (visualizations), and
publish dashboards. Every Tableau subscription requires a minimum of one
Tableau Creator license. These licenses start at $70.00 per user as of this
writing.

PART 1 Tackling Tableau Basics



REMEMBER

Each Creator license entitlement provides an organization with a single copy
of Tableau Desktop and Tableau Prep. The catch is that the Creator license
provides an initial single-user license to Tableau Server or Tableau Cloud.
Additional Creator licenses are then tied to the original Creator license
entitlement of Tableau Server or Tableau Cloud.

When you purchase the Creator license, it's best to decide early on what
server architecture best suits your organization because once you're hooked,
it's hard to go back. Your choice is an on-premises server or the cloud.

If you decide to go with the Explorer or Viewer user type, you must have a mini-
mum of a single Creator license. The license is tied to an organization, hence the
team or group requirement noted previously. So, for example, Data Inc. may have
one Creator doing all the development work but can have many Explorers and
Viewers completing limited activities inside Tableau Desktop. Depending on your
license type, features are enabled or disabled upon purchase based on the pro-
cured license type.
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IN THIS CHAPTER

» Understanding how your raw data
works its way through the entire
Tableau life cycle

» Discerning what applications you
need to complete the Tableau data
journey

» Distinguishing user capabilities
throughout the Tableau journey

Chapter 3
Mapping Out the
Data Journey

inding answers to data questions is often a complex process of data manip-

ulation, and with a business intelligence solution such as Tableau, you have

many levers to pull to get to the exact spot you want. After you do that,
though, you are well on your way to the races.

Imagine someone sending you a 2GB file with more than 1 million rows of data.
A typical scenario may be to find the median of a single data column. Sounds
simple, right?

Well, it’s a bit more complicated because if you assume that the data is pure but
it’s not, you’ve encountered a significant roadblock. Now you need to clean the
data. After the data is clean, you go back to the drawing board to complete a cur-
sory analysis. You can decide what data column should be evaluated and charted if
everything is ready to go. And then, of course, you take the last part of the journey:
deriving the answer. After the answer is ready, you might need to publish it to the
world.

With Tableau, the process described requires three separate applications: Tableau

Desktop, Tableau Prep, and Tableau Server (on-premises) or Tableau Cloud. This
book focuses on Desktop, Prep, and Cloud to map the journey. Throughout this
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chapter, I introduce you to the framework you need to familiarize yourself with
each time you begin a new data analytics engagement, noting key concepts and
interfaces along the way.

Cycling Down the Tableau Highway

FIGURE 3-1:
The six stages
of the Tableau
data life cycle.

REMEMBER
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Most successful enterprises follow a structured process that gets the data from
discovery to destination. If you are remotely familiar with any enterprise IT project,
you’ve probably heard of two types of life cycle processes used by data manage-
ment types: waterfall and agile. These processes involve multiple steps, and like
them, Tableau projects seldom get completed in one or two steps. In Figure 3-1, the
Tableau cycle consists of six steps.

Identify
Question
or Business
Need

Publish
and Share
Insights

Get Raw
Data

Tableau
Data

Life Cycle

Choose
Mapping
Techniques

Develop
Visual
Insights

View and
Prepare
Datasets

The Tableau data life cycle, which includes getting to the visual analysis stage, is
a nonlinear process. The process involves a bit of trial and error when data trans-
formation is required during the viewing and preparation of the dataset phase,
after which you shift to developing insights. You may have an initial question in
mind only to discover that your question isn’t appropriate. In essence, you’ll keep
asking questions by leveraging your dataset until you realize you’ve honed in on
the right question and found the right set of answers.

PART 1 Tackling Tableau Basics



TIP

Identifying the right question
or business need

If you hold the proverbial keys to your organization’s data, you may have plenty
of questions about your data and its reliability. So, your first task isn’t necessar-
ily jumping straight into the technology but answering these business questions:
What is my problem? How many questions am I trying to solve with my available
data?

I always tell anybody embarking on the Tableau journey not to try to boil the
ocean. That is, don’t try to analyze a dataset that is too difficult to digest. Look for
discrete patterns that are meaningful but substantive. The dataset shouldn’t be so
narrow that it can’t be analyzed. For example, say that you’re responsible for a
corporate help desk. Here are some of the questions a manager might want you to
research, assuming there are multiple call centers:

3 How many calls did the help desk receive monthly?
¥ What locations did calls from the help desk come to most often?
¥ Did any particular applications cause the majority of the help desk calls?

¥ Which location answered the most help desk calls during business hours?

You should understand the underlying business questions if you are responsible
for the data. Otherwise, it can be hard to determine the business needs that should
be addressed. Therefore, building the questions and then identifying where those
datasets reside (and to be clear, there may be many locations) is quite the activity
that won’t require a single Tableau solution. The activity merely requires you to
find your data sources to be consumed later by Tableau Desktop and Tableau Prep.

Getting raw data

Ah, you’ve narrowed your question set and think you may have found the shiny
source of data that holds all the keys to the kingdom! Now comes the data glut
(or rut).

All kidding aside, finding the right data from data sources can be hit or miss. It
can sometimes feel like you are throwing spaghetti at the wall because you may
feel you have found the ideal source, only to be forced to keep digging. When you
try to connect the dots, you sometimes just can’t. Failing to find the answer to
your question happens, and it is perfectly normal. You already know that data
sources come in structured, semi-structured, and unstructured forms, meaning
that no two data silos are the same. The most significant challenge is to get the
correct data for visualization analysis and data transformation.
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Tableau Prep is the first step you take in tinkering with raw data. You might have
e ten different data sources, with each one being evaluated individually or in aggre-
\ gate. The end objective is to find the data model that answers the question you

tecHnicaL  need to answer.
STUFF

Figure 3-2, explained in the following bullets, offers an example of how two sep-
arate datasets appear after being imported in into Tableau Prep. (These datasets
are from usaspending.gov.)

Flow pane

FIGURE 3-2: : . _‘
Key interface
panes for data  Connections pane Data grid
evaluation in
Tableau Prep. Profile pane

3 Load the data (Connections pane): In Figure 3-2, two datasets are loaded
into the Connections pane in Tableau Prep: Prime Contract Awards and
Subcontract Awards Connections pane. (You'll find all the active databases,
files, and online source connections in the Connections pane.) To integrate a
new data source, you first want to add the source via the Connections pane.
Then you drag the table you desire into the Flow pane.

3 Evaluate the data source (Flow pane): The Flow pane is a visual presenta-
tion of all the steps Tableau must complete to ensure that your data is
reliable, and each source requires a new flow. Because there are two data
sources in this example, two independent evaluations are being conducted:
one for the Prime Contractor data source and another for the Subcontractor
data source. Each flow has a rule or a series of procedures it must go through
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before it can run at the output step. The rule presented states that should a
data source be approved, Tableau Prep can run the source and create a
.hyper file, which is the output produced at the end of each flow.

3 Evaluate the data structure (Profile pane): The underlying attribute for
each data column, such as the column name and data type, are characteristics
you must evaluate as part of the evaluation process. You'll want to evaluate
the data for quality parameters; however, the objective is to present a
best-in-class data profile. That's why users look to the Profile pane, which
shows the structure of the data during the data life cycle, given the use of a
flow. How the data is represented may differ based on the type of operation
needed to be performed.

¥ Look at the details (Data Grid): You want to skip to the Data Grid to get into
the weeds. Here's where you find the low-level details, such as the data
columns and data types. Although the values displayed in the Data Grid map
to the operations in the Profile pane, the secret sauce of the Data Grid is the
ability to conduct cleansing and transformation operations, as you can in the
Profile pane, but at a finer-grained level.

Choosing mapping techniques

Selecting the datasets and initially running them through Tableau Prep Builder
can be enlightening because you may find interesting nuggets of information.
But understanding the visualization possibilities of raw data is a different mat-
ter. The data creator should explore how to add measures and dimensions to the
Views. Views are a way to graphically visualize a dataset using conventions such
as tables, bar charts, circle charts, and scatter plots. The list of ways to render
visuals can go on; the point here is that when your data is mature enough and
can be visualized, you may want to create a View after you import the data from
Tableau Prep Builder into Tableau Desktop. I say may want to for a reason.

As you start contemplating how to present your visualization as a story in
Tableau, your options fall into five broad areas:

¥ Comparing data using bars

¥ Spatial data using maps

3 Temporal data using one or more lines
¥ Comparative measures using scatterplots

¥ Precise numerical values using a tabular format
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FIGURE 3-3:

A comparative
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a scatterplot.
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Figure 3-3 presents a scatterplot. The trend noted in the figure is that conduct-
ing more evaluations often leads to a higher score, assuming that the number of
evaluations applies to a SUM measure. On the other hand, if you change the mea-
sure from SUM to AVERAGE and add a filter (see Figure 3-4), you see a drastically
different dataset from what appears in Figure 3-3. The filter applied in Figure 3-4
is a Quality Score of at least 50.
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Viewing and preparing datasets

In the last stage of the data prep life cycle, finding an unusual relationship, an
outlier, or a trend is not uncommon. Surprises may lead to reshaping the initial
question or stimulating a deeper dive, requiring you to find even more data.

Tableau instantly updates itself based on any changes you make to your approach.
For example, if you create a filter and add a condition, that change instantly
results in a new result set.
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You may wonder why incremental change is essential to viewing and preparing
data. Isn’t it better to keep data static? The answer is no, no way, for the simple
reason that if you can’t see the changes (no matter how finite or broad the change
is in real time), you can’t know what additional modifications are required. You
need to constantly keep your data fresh through cleansing and preparation. If your
data isn’t clean and accurate, your visualizations won’t be valuable because they
will be deemed erroneous.

Tableau Desktop’s interface metaphor is built for users looking to refine their
questions into answers incrementally. Every Tableau user can derive meaningful
information from data based on their ability to review data points individually or
in aggregate to produce reports, dashboards, and stories.

You may shuffle between Tableau Desktop and Tableau Prep during the view-
and-prepare-data stage. If you must introduce new datasets into the mix or you
find obscure data, you should consider revising your hypothesis and reviewing the
data in Tableau Prep — an extract, transport, and load tool — instead of a data
visualization tool such as Tableau Desktop.

Developing visual insights

Many of the enterprise business intelligence applications back in the day were
used to separate the data analysis and data visualization aspects of a business
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FIGURE 3-5:
A tree map
in Tableau

Desktop.

intelligence solution across a catalog of solutions. Your data analyst would have
to run queries and craft long-winded calculations in one application, pointing to
a targeted data source only to reference back to another application to create the
visualization. This wasn’t a particularly time-efficient process.

When you bring the analysis, visualization, and programmatic nature of data vis-
ualization under a single umbrella, you can explore data in a more meaningful,
context-rich way. As the data changes, Tableau also concurrently updates the data
sources and the visualizations produced.

Developing visual insights requires a tool for data manipulation after the data has
been cleansed and adequately formatted. The final dataset is then utilized to cre-
ate visualization outputs, whether in the form of reports, dashboards, KPIs, or a
collection of visualizations, leading to the authoring of a story. Only one applica-
tion in the Tableau solution, Tableau Desktop, can accomplish all the above.

Figure 3-5 presents an example of a dataset and various model types in the form
of a tree map.

Using this map, a user can select from a variety of data visualization types from
the Show Me section. A user can also change the visualization reflected in the
largest area of Tableau Desktop, the workspace.

Publishing and sharing insights

When users move outside Tableau Desktop, they ultimately choose to publish
and share their insights, which may include the datasets. Sharing findings is the
last stage in the life cycle, although it may trigger more investigations by the
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consumers of the data. Users can do only so much when the data resides on their
desktop. After a user publishes to either Tableau Server or Tableau Cloud, the abil-
ity to complete real-time activities among a team becomes possible. For example,
the team can

3 Build new workbooks

¥ Establish data sources built from a direct (or live) connection
¥ Create data sources that are built on a predefined schedule
¥ Prepare flows using automated routines

¥ Craft personalized data capabilities inside workbooks containing views,
dashboards, stories, and data connections

¥ Administer the data at scale by applying data governance standards

Sharing and collaborating with others is the thread that brings users together no
matter what license type is purchased. And as you’ll see in the following sections,
publishing and sharing occur throughout user interactions within the Tableau
ecosystem.

Knowing What Tools You Need in Each
Stage of the Data Life Cycle

As mentioned in Chapter 2, the Tableau portfolio isn’t a one-and-done solution
platform but rather a collection of business intelligence solutions. Undoubtedly,
every tool mentioned in the last chapter has a place in the Tableau data life cycle.
This book focuses on three solutions to bring the life cycle together.

3 Tableau Desktop: The solution that helps users create reports, dashboards,
stories, and graphs from a workbook containing datasheets. The data can be
shared locally or publicly.

3 Tableau Prep: The solution within the suite of Tableau products meant to
help users prepare data, including combining, shaping, extracting, transform-
ing, and cleansing for analysis in Tableau Desktop.

¥ Tableau Cloud: The solution that allows users to share, collaborate, and
manipulate visualizations and datasets created in Tableau Desktop and
Tableau Prep.
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TABLE 3-1:

Life Cycle Stage

Keep in mind that some of the stages in the Tableau Data Life cycle are one hun-
dred percent based on human intervention, meaning that no tool can answer every
business intelligence problem. For example, can a tool craft a business hypoth-
esis? I am sure some artificial intelligence agent can propose a question or two
for you. Still, it doesn’t know the dataset’s context, hence the need to combine,
shape, and transform the data to its destination among the data life cycle stages.
Table 3-1 shows which tools you apply to the life cycle stages described in “Cycling
Down the Tableau Highway,” earlier in this chapter.

Tools to Utilize For the Tableau Data Life Cycle
Tableau Desktop Tableau Prep Tableau Cloud

Identify the question or business need N/A N/A N/A
Get raw data No Yes No
Choose mapping techniques Yes No No
View and prepare datasets Yes Yes No
Develop visual insights Yes No No
Publish and share insights No No Yes

As Table 3-1 reveals, the only stage that requires more than one tool is view-
ing and preparing data. The cleansed data moves between Tableau Desktop and
Tableau Prep when data is extracted, transformed, and loaded during the cleans-
ing and querying process. First Tableau Prep readies the data. After the data is
cleansed, Tableau Prep allows for the data to once again be shared with Tableau
Desktop for visualization. To summarize, most of the work in this stage is com-
pleted in Tableau Prep because there is cleansing and organization going on, not
visualization.

Understanding User Types
and Their Capabilities

Chapter 2 provides a brief look at the three user classifications (Viewer, Explorer,
and Creator) for the sole purpose of helping you understand what license you need
to procure. This chapter helps you better understand how Tableau is not a one-trick
pony but rather a solution-based platform, and in this section, you take a deep
dive into what each user type can accomplish.
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There are two licensing models: user based and core based. Both Tableau Cloud
and Tableau Server require at least one Creator license, which comes as a user-
based license. For on-premises users, though, Tableau Server is available on a core
(server-based) consumption model. To purchase a Viewer or Explorer license, a
Creator license is necessary.

Viewer

The Viewer is by far the most restricted user. Viewers are often the team members
who need data gathering and viewing activities, not the data creation tasks. View-
ers can interact with the data, dashboards, and visualizations by being informed
reviewers of the sources. These users can collaborate within their assigned
Tableau environment with other users through commenting, downloading, and
creating custom views of existing published data. But that is where their involve-
ment stops. The ability to create new assets is prohibited for the Viewer.

Viewers who want to learn more about Tableau Cloud’s capabilities, because most
of your interaction occurs when data is published, should read Chapters 11 and 12.

Explorer

As a power user, the Explorer has far more ability to act upon published data,
including workbooks. The Explorer can create calculations, change chart types,
and craft new filters. Unlike the Viewer, who can only review the data and com-
ment, the Explorer can save the files they modify as separate workbooks or over-
write the original file with the necessary site permissions. The Explorer has a
sliver of developer capacity. They can build their workbook from scratch directly
on either Tableau Server or Tableau Cloud. However, the entire publishing life
cycle is by no means comprehensive like that of the Creator, who has the most
access rights.

Explorers may find the chapters on Tableau Desktop and Tableau Cloud the most
helpful, particularly when making changes to work already completed by Creators
in Tableau. I suggest you focus your attention on Chapters 7-12.

Creator

The world is your oyster if you are a Creator because you have all the tools to mas-
ter the entire Tableau data life cycle. Suppose you have a single Creator license.
In that case, by default, you are the system administrator for your Tableau Cloud
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or Tableau Server instance. However, when many parties are involved, includ-
ing those with Explorer and Viewer licenses, the Creator must assign roles and
responsibilities to each licensed Viewer and Explorer. Creators in larger organi-
zations have a varying degree of system administrative privileges, which means
that some may be able to provide users with licenses. In contrast, others may have
project-level access.

Creators are granted a single license of Tableau Prep to support data acrobatics
from cleansing to extracting and loading activities across multiple data sources.
In addition, a user is granted access to a full version of Tableau Desktop (not one
with reduced functionality), which allows for developing robust data visualization
solutions. Finally, at the onset of a user contract, you get to pick between Server or
Cloud for publishing and managing your user across all Tableau solutions.

As a Creator, you’ll probably want to read the entire book because all topics are
applicable. Still, pay special attention to the Tableau Prep chapters found in
Chapters 4-6.

There are many caveats to be aware of for the Creator user and what activities
one might need to engage in, so look carefully before you leap into your licens-
ing selection choice. First, a Server license is often far more expensive in the
long run than a Cloud consumption license, especially if you procure based on
cores consumed. (Cores consumed refers to how many CPUs are on a given server.)
Second, after you lock in your adoption of the Server or Cloud model, it’s hard to
transition from one to another. To learn more about the process of migrating from
Server to Cloud or vice versa, head over to https://help.tableau.com/current/
blueprint/en-gb/bp_move_to_cloud.htm.

To get into the weeds of each licensing model, go tohttps://help.tableau.com/
current/server/en-us/license_product_keys.htm.

Engaging Users Based on User Type

50

Themes you encounter throughout the remainder of this book relate mainly to
how users access, author, prepare, interact, collaborate, and govern their data
across Tableau Desktop, Tableau Prep, and Tableau Cloud based on their user type.
The reality is that the data life cycle is not a perfectly cyclical process.

Most users cannot make the Tableau data life cycle constant. Deviations occur
because datasets offer unpredictability, primarily as users interact and collaborate
with Tableau. Then again, you may hit the bull’s eye on the first try after author-
ing and preparing the perfect data solution.
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TABLE 3-2:

TIP

Moving forward, I don’t call out the license type in the remaining text. Instead, I
focus on the functionality and the application that completes the activities being
described. My goal for this last section is to provide a quick reference for you to
return to if you need to know a user’s limitations when it comes to access, author-
ing, preparing the data, and so on.

Access

It should come as no surprise that Tableau wants the world to gain access to
data, so to be sure that all users have access, all license types are fully supported
across all key capabilities, whether external or embedded in the content-based
user experience. Tableau recognizes two discriminating access types, as shown
in Table 3-2.

Key Access Capabilities

Creator Explorer Viewer
Web and mobile v v v
Embedded content v Ve v

Author

Authors in Tableau focus more on their own needs than others. They leverage the
Tableau platform to make decisions by digging into the available data sources to
create visualizations for themselves or manage those for others in a power-user
capacity, as noted in Table 3-3.

The author does have the capacity to create and use existing data sources so that
they create modified views, dashboards, and analytic outputs for others. Fundamen-
tally though, authoring focuses on personal consumption rather than collaboration
and interaction. An author eventually transitions collaboration and interaction after
preparing, collaborating, and interacting with Tableau solutions over time.

Prepare

Data preparation is one area that stands out for those requiring the development
functionality found in Tableau Desktop. Unless you are merely the orchestrator of
data, which includes scheduling the data for dissemination, all data preparation
actions fall under the Creator user type (see “Understanding User Types and Their
Capabilities,” earlier in this chapter). The key capabilities for data preparation
that you should acclimate to are included in Table 3-4.
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TABLE 3-3 Key Author Capabilities Offered in Tableau
Creator  Explorer Viewer

Edit existing workbooks and visualizations v v

Create and publish new workbooks from existing v v
published data sources only

Explore existing published data sources with v v
Ask Data, a natural language engine for analytics

analysis

Create and publish new workbooks with one or v

more new data sources

Create and publish new data sources v

Create new workbooks based on Dashboard v
Starters, a way to integrate with other enterprise
software applications such as Salesforce CRM or

SAP ERP (Tableau Cloud only)

TABLE 3-4 Key Preparation Capabilities Offered In Tableau

Creator  Explorer Viewer

Create new data flow files (.t f1) or .hypher file v

Edit and modify data flow files

Export data files (. tde, . hyper, .csv)

Publish and run flows

Schedule flows

SIS TS S

Interact

Interaction is a big part of the sales pitch with the Tableau brand, so it’s not
surprising that all license types include a bevy of interaction options. The notice-
able difference is the ability to download summaries as opposed to full data, as
shown in Table 3-5. For some, this difference may be trivial, but the feature
can be helpful if you need to know finite details about a selection within a data
source. If you need to dig into the weeds on a data source, the Creator license is
non-negotiable.
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TABLE 3-5

TABLE 3-6

Key Interaction Capabilities Offered in Tableau

Creator Explorer Viewer
Interact with data using a variety of v v v
visualization types
Create and share views v v v
Download visualizations as static images v v v
(.pdf, .png, . jpg)
Download summary data v v v
Download full data v v

Collaborate

Except for allowing one or more parties to share, a Viewer has all the same col-
laboration features as a Creator and Explorer. As shown in Table 3-6, the various
collaboration features enable subscriptions and alerts for others as part of the
programmatic process, which a developer or power user often completes.

Key Collaboration Capabilities Offered in Tableau

Creator Explorer Viewer
Comment on any visualization, including v v v
dashboards, reports, KPIs, and stories
Create subscriptions for yourself v v v
Receive alert notifications v v v
Create subscriptions for others v Ve
Create alert notifications for others v ve

Govern

Govern is the fancy term for system administration. Viewers have no administra-
tive capabilities, whereas an Explorer, the “power user,” can limit user access. But
when it comes to managing enterprise security for data sources and integrating
with security tenants, a way to isolate privileged and secure organizational data
using an identity management platform such as Microsoft Azure Directory, you
must be a Creator, as noted in Table 3-7.
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TABLE 3-7 Key Governance Capabilities Offered in Tableau

Creator Explorer Viewer
Manage users and permissions v v
Manage content and certify data sources v v
Perform server administration v
Conduct fine-grained security management v
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IN THIS PART ...

Establish a variety of data connection types using
Tableau.

Find out about Tableau Prep Builder, including how to
create data flows, filter, and cleanse data sources.

Understand best practices on how to structure data
for consumption with Tableau Prep Builder.



IN THIS CHAPTER

» Learn data connectivity
fundamentals across all Tableau
solutions

» Explore the different ways
to create meaningful data
relationships in Tableau

» Get hands-on experience in joining
and blending data sources

» Build ad-hoc data connectors
in Tableau Desktop using
clipboard data

Chapter 4
Connecting Your Data

tarting up any Tableau product is like turning on a car for the first time. You

need a set of keys, some fuel in the car to operate, and a basic understanding

of how to operate the vehicle. As previous chapters show, the data source
is the holy grail to running the Tableau engine. If you have no data source, the
application won’t go very far. More data provides better insights, but if you have
a small set, it is still better than nothing.

In this chapter, you explore the various data source options at your fingertips.
After showing you how to figure out which option is suitable for your need, I walk
you through how to plan the configuration and customization of the data source.
Sometimes the process is fluid because only one person needs to access the data,
whereas in other situations, thousands, if not millions, of users, may access the
data, and this chapter looks at these considerations in this chapter. The last half
of the chapter talks about data source construction before you dig deep into the
cleansing and prep stage of your data.
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Many people want to jump straight to analysis and skip this part, and you may
find doing so to be adequate. But if the data impacts a broader audience, the step-
by-step process I take you through in this chapter should undoubtedly make you
a strong data analyst using Tableau Desktop, Tableau Prep, and Tableau Cloud.

Understanding Data Source Options

58

Whether you are using Tableau Prep or Desktop, the first activity you must com-

plete is to connect to data. Otherwise, guess what? You’ll get nothing out of using
Tableau. That’s right: zip!

Looking for the Connect button, shown where the arrows point in Figures 4-1
and 4-2, is your golden ticket no matter which Tableau solution you intend to use.

Tableau Prep Builder - Flow1

File Edit Flow Server Help

<

Connections
Recent Flows

FIGURE 4-1:
The Connect
button in Tab-
leau Prep.

TableauFlow

A few flavors of data sources are available across Tableau Desktop, Tableau Prep,
Tableau Server, and Tableau Cloud. Tableau has conveniently broken down your

search for options into a few classifications. Users can search for data in the fol-
lowing places

¥ Directly from Tableau Server, in Tableau Server and Tableau Cloud

¥ From files such as text, JSON, Access, PDF, and XLS

¥ From a server such as Microsoft SQL, MySQL, Oracle, and Amazon Redshift
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FIGURE 4-2:
The Connect
button in Tab-
leau Desktop.

N

WARNING

File Data Sever Help

Connect

As you’ll notice, within these categories, you have many options to choose from in
Tableau. The list is lengthy, with 100+ connector types and counting across enter-
prise applications if you have the Professional Edition of Tableau Prep and Desk-
top. Among the data sources, it’s essential to know that Tableau is not married
to fixed data structures; it can handle semi-structured and unstructured data for
analysis. (See the “Data structure differences” sidebar to understand how these
types differ from one another.)

Some data sources require more steps than others to connect Tableau. For exam-
ple, with the Microsoft applications in Tableau, multifactor authentication is
required to connect to your Azure Active Directory account. On the other hand,
validating your account credentials, which may include the account password, is
all that is necessary to use Google Analytics. Figure 4-3 offers an example of a user
authenticating outside Tableau using their Box credentials. Finally, any enterprise
database, virtualization platform, or enterprise resource planning (ERP) software
requires the server name, port, service type, username, password, and one-off
credential options. Oracle Databases (Figure 4-4) represent an example of a more
complicated data source.
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DATA STRUCTURE DIFFERENCES

o
%
Here's a very brief primer on the difference between structured, semi-structured, and
TECHNICAL
STUEF unstructured data among data source types:
® Structured data: This type of data can be easily scanned and analyzed because it
has a defined structure with repetition and consistency. An example is a spreadsheet
or a relational database table.
® Semi-structured data: This type of data falls somewhere between structured and
unstructured because it doesn't have a rigid format and is considered semi-structured.
It doesn't conform to a data table, but it does have classifying characteristics associ-
ated with the dataset. Examples may include semantic tagging or metadata markup,
as well as XML or JSON files.
® Unstructured data: This type of data is found in file formats that analysts cannot
easily extract answers from because the format is not well defined. A PDF or a
multimedia- based file such as a PPT, MOV, or WMV file are all fine examples of
unstructured data.
1 +
+4 4+
+F
Log in to grant access to Box
[
a =
Use Single Sign On (SS0O)
FIGURE 4-3:
A simple data Forgot password
source |0g]n By granting Tableau access to Box, you are agreeing to Box's Terms of Senvice and Privacy Palicy.
for users with
Box accounts.
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() Integrated Authentication

(®) Usernzme and Password

FIGURE 4-4: ] Require SSL {(recommended)

A complex data
source con-
figuration for
users needing .
to connect to E
Oracle.

Connecting to Data

To connect to a data source in Tableau, you must first enter the necessary creden-
tials. You usually complete the connection on a single screen unless the application
has two-factor authentication (which is becoming more common these days). Tab-
leau then provides a prompt indicating that you are now connected (see Figure 4-5).

But then what? Is connecting to a data source that simple? The answer is yes! You
can start playing with your data at this point. Figure 4-6 shows that I connected
to a SharePoint list, which is a Microsoft data source. Now I can start importing
the data from one or more of the available SharePoint lists.

Making the Desktop or Prep connection

Whether you launch Tableau Desktop or Tableau Prep, you make a data connection
by using the Connect pane. As described earlier in the chapter, each application
has the Connect pane in a slightly different location. Your best bet is always to
locate the left panel and find either the Tableau logo (Desktop) or the connection
with the plus symbol (Prep) to initiate the connection without fussing around the
respective applications. Table 4-1 describes the different data source connection
types accessible for Desktop-client users.
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Permissions requested

This application is not published by Microsoft or
your organization.

Tableau created this window to authenticate, It is now safe to close it

This app would like to:

Read user files
.+ Sign in and read user profile

Maintain access to data you have given it access to
FIGURE 4-5: B consen on ekl of you ganizton
Connecting :
to a Micro-

soft data :
source, with
the prompt o
confirming the
source active.

]
FIGURE 4-6:
Accessing a
OneDrive +
SharePoint
data source ®
using the E
Microsoft °
Data Source
Connection.
TABLE 4-1 Connection Types in Tableau Desktop and Prep
Source Type Description
Tableau Server or Users connect to the on-premises Tableau Server address or the URL-provided
Tableau Cloud Tableau Cloud address.
File Users obtain a file by pointing to it on their desktop. There are 25+ file types currently

supported. File types can contain structured, semi-structured, and unstructured data.

Server application Most enterprise applications and enterprise database sources fall into this category.
Examples include Oracle, SAP, IBM, Salesforce, and Microsoft applications. You can
also integrate with data virtualization platforms such as Denodo and Snowflake.

Other database Users can create a connection to a Java Database Connectivity (JDBC) API-based data
(DBQ) source.

Other database Users can create a connection to a Microsoft Open Database Connectivity (ODBC)
(ODBCQ) interface data source.
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FIGURE 4-7:
The Tab-
leau Server
and Tableau
Cloud data
connection

In the Tableau documentation, the term “Connect pane” is specific to Tableau
Desktop whereas “Connections pane” is specific to Tableau Prep. Both terms refer
to the same element, however.

Tableau provides the native connectors to the most common file and database
types under the respective Connect menus. Assuming that you cannot find your
enterprise data source, you have a few options. If a JDBC or ODBC connection can
consume your application, quickly utilize these options to create a data source.

Suppose you can’t find what you’re looking for? In that case, consider creating
your own web data connector or even a connector plug-in using the Tableau Con-
nector SDK. Tableau provides limited support for connection to these options, and
details for building such functionality is well beyond the scope of this book.

Tableau adds new data connector types to its platform all the time. If you have
the 2018 edition of Tableau Desktop and Tableau Prep, I can guarantee that you
have far fewer data connections available than the version this book is based on
(the 2022 edition). To keep up with the latest data connectors, go to https://
help.tableau.com/current/pro/desktop/en-us/exampleconnections_
overview.htm.

Locating the Server and Online connections

Connecting to a data source inside the Tableau ecosystem is easier than connect-
ing to another vendor’s product. However, you may expect the process within
Tableau to be a bit more descriptive than it is, given that Tableau offers two
publishing-oriented products. Still, when you know where to go to get started,
connecting within Tableau should go pretty smoothly.

You can find all connections under a single menu, the Server menu. In that menu,
you go to the menu option Sign-In and enter the URL of the Tableau Server into
the Server field, and then press the Connect button. Or you can connect to Tab-
leau Online using Quick Connect by pressing the link to Tableau Online, as seen
in Figure 4-7. Tableau then prompts the user to log in to their Tableau Cloud
account, as shown in Figure 4-8.

Cancel

Tableau Online
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FIGURE 4-8:
Login to
Tableau Online
using the Quick
Access link.

Setting
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REQUESTING A NEW CONNECTOR

There are thousands of IT products on the market that produce data. It should be no
surprise that Tableau does not provide every connector that's available. Someone in

the greater Tableau community has likely developed a connector to fill the void. To

save yourself some time, | urge you to head to the Ideas on Community section of the
Tableau website to search for your connector first athttps://community . tableau.
com/s/ideas. If it has been requested, vote for it. Tableau may add it to the commercial
product line. Other times, a developer like me may tinker with the SDK, come up with the
one-off connector, and share it with the greater community. Head over to the various
open discussions within the Tableau community and see if someone has solved your
problem. Most times, you'll find that your problem has already been solved and you can
easily download the solution in a few clicks.

Tableau Server Sign In X
Server: hitp://|

| Connect Cance
Tableau Online
Share your work on Tableau Server or Tableau Online. Learn more.

Up and Planning the Data Source

Connecting to a data source doesn’t mean you’re done with the data source man-
agement’s planning and design stage. Not even close, in fact. Setting up the data
source is step one; bending it to your liking such that it can produce exemplary
result sets is a different activity. This and the following sections in this chapter
describe how to go about analyzing and preparing the data before data analysis,
visualization, and publishing.

Although this is not a self-help book, it’s time to ask yourself some critical ques-
tions about your wants and needs on data! Is your goal to quickly explore your
dataset? If so, you may want to attach your data source to Tableau Desktop or
Tableau Prep and take a quick tour of what’s under the hood. Perhaps build a
few visualizations and see whether you can discern anything of use. You’ll get a
good sense from your first pass of how good (or bad) the data quality is. And yes,
you can figure out how much data cleanup is required. The most significant step
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is to consider whether the data meets the business needs. Another more pivotal
question as you plan is whether the data source meets your needs in terms of
source location, cleanliness, customizability, security, and performance maturity.

Table 4-2 explores these questions.

TABLE 4-2 Data Source Planning Categories and Questions
Category Description Question
Location Identify where the data source Is the data source on-premises or cloud-based?
resides.
Is the data source a file or part of an application?
Is the data source a database?
Does Tableau offer a data connector? If not, will
a data connector need to be created to support
the database source, such as an ODBC or JDBC
connection?
Access Identify the specific functionality Who should have access to the Tableau data
needed to operate in the location, source?
including authentication and
authorization credentials. What level of access should the users have based
on the data source location?
What type of user filtering and row-level security
may be utilized in accessing the data source?
Cleanliness Identify how well structured and How well structured is the data source?

formatted the data may be, leading
to a range of extract, transport,

and load (ETL) processes that might
be completed using Tableau Prep
Builder.

Is Tableau Data Prep required to clean and
automate prep flows?

Are there any calculations and manipulations that
may best be done natively in Tableau?

Should data be removed to improve speed and
performance or enhance data cleanliness?

Customization

Identify ways that require unique
naming conventions or formatting
requirements that allow the data
to align with Tableau's native
capabilities.

Is the data source adequate, or will add-on
capabilities be required, such as calculations?

Will the tables and fields within the data source
require modification to be understood to explore
dimensions and measures better?

Scale

Identify the pervasiveness of the
data source and how it should be
utilized within Tableau. Scaling
data includes model maturity and
combining of data.

Should data be spread among several systems or
centrally contained in a single environment?

Does it make sense to combine data from each
table into a single source of truth?

(continued)
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TABLE 4-2 (continued)

Category Description Question
Security Identify where the data source is Can the data source remain independent, or does
created and utilized, such as the it need to be embedded in another data source?
native workbook or perhaps an i ) .
embedded data source published to Where will the public data source be published?
Tableau Server or Tableau Online. Who owns the data source, ultimately?
What authentication and authorization schema is
required for the dataset?
Performance Identify the type of connection Does the data source require a live connection, or
required to support the data source is a data extract adequate?
throughout its entire life cycle. ) )
If a data extract is adequate, is a refresh schedule
planned using Tableau Server or Tableau Cloud?
If Tableau Cloud is being used, will Tableau Bridge
also be used?
On the subject of data connections, be aware that Tableau Bridge (referenced
ey in the Performance category of Table 4-2) is a unique connection type. Tableau
6 Bridge is a lightweight client software application that sits on the desktop or local
TecunicaL  server within your computer network (think on-premises). The client software
STUFF

interacts with Tableau Cloud to ensure that the data source on the local machine,
which connects to a private network data source that Tableau Cloud can’t reach
ordinarily, always remains up to date.

Relating and Combining Data Sources
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No two data sources come in the same shape and size. The typical scenario with
Tableau is to have Tableau from a table in one source, with a second source having
another like-kind table. You connect both sources in the same workbook and then
drag the two tables onto the canvas to build a single view. But building a single
view may be easier said than done, assuming that your data can be combined
across multiple databases.

For some of the steps in this chapter, I use a dataset about Worldwide University
rankings found on Kaggle.com which you can download at https://www.kaggle.
com/datasets/aneesayoub/world-universities-ranking-2022. The download
contains four csv files, which you use to extract data into Tableau to complete the
following and later steps in this chapter.
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FIGURE 4-9:
Four tables
connect due
to data field
similarities, as
indicated by
the noodle.

To connect to the data sources you’ve downloaded, follow these steps:

1 . Connect to the data source.

2. Drag a table or sheet of data to the canvas, which then releases the table
or sheet onto the canvas for manipulation.

3. To add another table from the same data source (in this example, that is;
see Step 7 to use a different source), drag that second table or sheet to
the canvas and release it.

One of two things might happen:

A"noodle,” or a line between two items in the Flow pane, forms indicating
that an automatic relationship is created after you map the three like-kind
fields. (See Figure 4-9.)

The Edit Relationship dialog pops up, prompting you to provide Tableau
with the fields that must be mapped, depending on the warning symbol's
message. (See Figure 4-10.)

For Step 3, you want to map the Acceptance Rate for all tables against the Top
300 Universities of the World, resulting in the noodle shown in Figure 4-9.
Otherwise, you'll continue to get a result like Figure 4-10.

4. continue adding tables to the canvas as needed, assuming that the
tables come from the same data source under these conditions.

8- Top 300 universities of World+ At
Live (&) Extract
Extract will include all data.

Asia top 100 Universities.c...

Top 300 universities of Wo... europ top 100 Universities...

Pak top 100 universities.csv

Top 300 universities of Wo.. - 12 fields 300 rows

Name

Top 300 universities of World.csv

Fields

Tun, Eiald har Bhucieal Tahl Pamata Eiald Kam
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FIGURE 4-10:
An edit
relationship
dialog appears,
prompting the
user to select
the fields.
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8- Top 300 universities of World+

Top 300 universities of Wo... A europ top 100 Universities...

A Top 300 — europto.. +

How do relationships differ from joins? Learn more

Top 300 universitie.. Operator europ top 100 Univ.
Select a field hd = hd Select a field -
A\ Select matching fields to create this relationship.

N A .
(&) Add more fields

There is a slight modification to the preceding steps if you require multiple

data connections.

5. To connect to a different data source, switch to one of the other available
data connections in the left pane by dragging the desired table to the

canvas and releasing it.

Multiple data sources appear the same way as a single data source does; the
only difference is that two data sources now form a connection.

6. Complete the activity by following Steps 2-4, except you should switch

between data connections when needed.

Relationships are the most practical way to combine data in Tableau because they
are flexible and allow users to combine data across multiple sources, especially if
you have many tables to analyze. You can also join and blend tables, as described
in “Joining Data” and “Blending data from multiple sources,” later in this

chapter.
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Working with Data Relationships

Creating relationships is the cleanest and most simplistic approach a user can use
to combine data across the Tableau platform. Another benefit is that a relation-
ship limits your need to join and blend data — activities that can compromise data
quality and reliability. Relationships have numerous advantages, especially when
dealing with multitable data sources. Of course, they have a few disadvantages as
well. The following sections offer more details on the advantages and disadvan-
tages of using relationships.

Knowing the advantages of relationships

Here are the main advantages of creating relationships:

¥ Users do not need to configure a join type between tables. You need to select
only the fields that relate to the tables.

¥ Tables remain distinct; no comingling of data occurs because there is no data
merging.

¥ Relationships automate joins on your behalf to support the appropriate
visualization type, hence no guessing. As the user conducts analysis, the
relationship join is flexible, and changes are made to the data.

¥ Unmatched measures don't get dropped; they remain preserved, ensuring
that no data loss occurs.

¥ Relationships help to avoid data duplication and filtering issues, which often
arise with joins.

¥ Relationships generate the correct aggregations and join types so that during
analysis, you have little concern regarding the data types associated with a
field in use within a worksheet.

Seeing the disadvantages of relationships

And now for some of the downsides of relationships:

¥ Poorly formatted data, especially multi-table data, can make analysis
very complex.

¥ Using any data filter can limit Tableau’s ability to utilize join culling, which
involves simplifying queries by eliminating unnecessary join statements.
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WARNING

WARNING

¥ Unmatched values across relationships can be left in limbo.

¥ Attempting to mix and match multiple fact tables with multiple-dimension
tables, thereby resulting in modeling shared or conformed dimensions, does
not yield fruitful results.

Using a join can be tricky to manipulate, so use joins cautiously. Furthermore, if
you are trying to use a join with published data, doing so is not supported using
any version of Tableau.

There is one more use case when relationships may not yield the results you want
that I want to bring your attention to: limited support of relational connections.
Tableau has many prebuilt connectors. Some offer exceptional data interoperabil -
ity, including the use of many logical tables. A few of those connectors limit you
to a single logical table, however. You won’t be imagining things if you attempt
to use sources such as Cubes, SAP HANA, JSON files, or Google Analytics and can
pull only a single table, not an infinite number. Other examples of limited support
include adding a stored procedure to a connection that commits the connection
to a single logical table and publishing data to Tableau Cloud or Tableau Server,
where data sources cannot be interrelated.

Creating relationships

To get a grasp of relationship building, it’s a good idea to try your data in Tab-
leau Desktop before putting it through Tableau Prep Builder. Doing so lets you see
how the fields are labeled and whether any meaningful relationships can be built
in the logical layer of the data sources based on the default view of the canvas.
Taking the same previous dataset from Kaggle.com (see “Relating and Combining
Data Sources,” earlier in this chapter), follow these steps to run your data through
Tableau Desktop:

1. Open Tableau Desktop.

2. Connect all four csv files into Tableau Desktop as provided in the zip
package you've downloaded from Kaggle.com (assuming that you've
extracted them all).

3. Drag the table derived from the data source Top 300 Universities of
World.csv to the canvas (see Fig 4-11).

4. Locate the table from the data source Asia Top 100 Universities.csv and
drop the table onto the canvas when you see the noodle form between
the two tables.

A connection forms (see Fig 4-12).
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FIGURE 4-11:
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FIGURE 4-12:

A connection
forms between
two tables
when they're
dragged onto
the canvas.

Editing relationships

Although Tableau attempts to create a relationship between existing data types
(for example, string to string or integer to integer) and field names, it may not
always find a perfect match. You should anticipate that you’ll need to come up
with meaningful relationships based on the data types matching appropriately.

To edit the relationships in Tableau Prep Builder, you’ll need to identify which
columns require editing. After you’ve identified the specific columns in Tableau
Prep Builder, follow these steps:

1. 7o change the fields, select the field pairs between the two tables.

2. Sselect the field's name from the two drop-down lists to create a pair of
matching fields.

3. Repeat Steps 1 and 2 to create multiple field pairs for relationships.

Sometimes, Tableau doesn’t detect constraints, which happens when data has
Gy been labeled poorly. Poor labeling is the case with the dataset shown in this chap-
6 ter, which is why you have had to do a bit of data acrobatics to map fields like

tecunicar  Name to name even though the field names are identical. Tableau isn’t perfect. The
STUFF
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FIGURE 4-13:
Dragging a

relationship on
the canvas to a
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new table.

field names must be identical, including the capitalizations (not kidding here).
When these situations occur, you’ll have a many-to-many relationship form,
leading to referential integrity being set to some record match. Tableau’s settings
accommodate safe choices, offering flexibility to your data sources. That means
your data should accommodate full outer joins (which you find out more about
in the next section). Users optimize queries by aggregating table data way before
forming joins for the data. The change results in all column and row data becom-
ing available for analysis.

Moving tables to create different
relationships

The example using the Top 300 Universities in the World+ dataset in this chapter
contains four tables (which you can download from https://www.kaggle.com/
datasets/aneesayoub/world-universities-ranking-2022, as mentioned in
“Relating and Combining Data Sources,” earlier in this chapter.) The primary
table, Top 300 Universities in the World.csv, connects with Asia Top 100 Universi-
ties.csv, Europe Top 100 Universities.csv, and Pak Top 100 Universities.csv. Say
you wanted to move one of the tables because there may be a better relationship
between two tables instead of the primary table, Top 300 Universities. Here are
two ways to move a table:

¥ Drag the table requiring the change to the new table with which you intend to
establish the relationship. In this example, you move the PAK Top 100
Universities next to Asia Top 100 Universities (see Figure 4-13).

¥ Alternatively, you can hover over the table and click the arrow. Then select
Move To and select your preferred alternative table location (see Figure 4-14).

8- Top 300 universities of World+

Asia top 100 Universities.c... Pak top 100 universities.csv

europ top 100 Universities...

Top 300 universities of Wo...
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FIGURE 4-14:
Hovering over
a table to
select an alter-
native table
location.

FIGURE 4-15:
Changing the
root table of a
relationship.
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Changing the root table of a relationship

The root table is considered the primary data table within a Tableau data model.
When a model integrates several like-kind tables, but one table offers a superior
set of fields, you may want to switch the primary table with one of the connecting
tables. For example, as shown in Figure 4-15, I decided that the Asia Top 100 Uni-
versities.csv is a superior fit compared to the Top 300 Universities of World+. To
swap the root table with another, right-click the logical table that should become
the primary table in the model. Then select Swap with Root.

8- Top 300 universities of World+

Asia top 100 Universities.c... ¥ ‘ Pak top 100 universities.csv

Open..

Top 300 universities of Wo...
Rename

europ top 100 Unive (SRRSO ESEREHEE

Remove

Move To L

~  Field names are in first row

Generate field names automatically

Text File Properties...

Convert to Union...

Removing tables from a relationship

As you review the data across one or more tables, you may find a table that’s not
helpful, and removing it from the relationship on the canvas would make sense.
To remove a table, follow these steps:

1. Hover your cursor over the table on the canvas.

2. Right-click the table and then select Remove.
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FIGURE 4-16:
Removing a
table from an
existing data
relationship.

Q

TIP

3. Release the mouse to make the table disappear.
Deleting a table on a canvas also automatically deletes all related relationships

to the primary descendant table.

In the example shown in Figure 4-16, the table Europe Top 100 Universities.csv is
selected for removal.

- Top 300 universities of World+

Asia top 100 Universities.c...

Top 300 universities of Wa... europ top 100 Universities... ¥ |

Open...

Rename
Pak top 100 universities.csv Swap with root (Top 300 universities of Werld.csv)
CRemove

Move To ¥

~  Field names are in first row

Generate field names automatically

Text File Properties...
europ top 100 Universities... v 14 fields 100 rows

Convert to Union...

Before you remove a table from a relationship, hover your cursor over a noodle
to view the relationship status. Check for three things: the relationship between
the tables; the cardinality of the relationship; and the fields mapped between the
relationship.

Joining Data

74

Creating relationships is generally the preferred approach to establishing a data
source. You may sometimes want to use a join to control data, however. Whether
you want to ensure specific types of filtering or reduce filtering deliberately, the
join is the technique a data analyst must use to extend the relationship.

A join allows the merging of data from two or more tables into a single table.
Under ordinary circumstances, if you merge data from many tables into one, you
find lots of redundant data, and filtering can be quite cumbersome. Sometimes the
values are even returned null or empty. For these reasons, you need to select the
correct type of join to determine how Tableau handles your data.
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FIGURE 4-17:
The most
commonly
used join
types.

In Tableau, joins and the more simplistic relationship act differently because they
are defined in different data model layers. Relationships are defined at the logical
layer of the data source. In contrast, joins are defined at the physical layer of the
data source.

Depending on your data-shaping requirements, the Tableau tool you’ll use varies.
Tableau Desktop is more than adequate when you’re looking to complete basic
shaping and create standard joins. If you need to create multiple joins or do a bit of
data cleanup from modifying field names, changing data types, and establishing
filters or sorts, head over to Tableau Prep Builder.

Understanding join types

Most users stick with one of four join types: left, right, inner, and full outer. The
other option is union, depicted along with the other types in Figure 4-17. In the
following sections, you can see how to create a join, handle various clause types,
and deal with null values generated during join creation.

When using an inner join, the result is a table that contains values that match from

Inner both tables only.

When using a left join, the result is a table that contains all values from the left table
and only those corresponding matches from the right table. If the table on the left
table doesn’t contain a corresponding match in the right table, a null value appears.

Left

When using a right join, the result is a table that contains all values from the right table
and only those corresponding matches from the left table. If the table on the right table
doesn’t contain a corresponding match in the left table, a null value appears.

Right

When using a full outer join to combine tables, the result is a table that contains all
values from both tables. If one or more tables don’t contain a match with another table,
you see a null value in the data grid.

Full outer

Sese

The union, although not a type of join, is a method to combine two or more tables by
Union appending rows of a table from one table to another. Tables that you attempt to union
should have the same types of attribution, such as field names and data types.

Setting up join clauses

You perform a join by setting up one or more join clauses. The join clause tells
Tableau which fields are shared between the tables, including how to match the
corresponding rows. For example, rows should be equal when the same iden-
tifiers are aligned in the results table using the equal (=) operator. Similarly,
you can search for values such as less than, greater than, less than, or equal to,
greater than, or equal to, and does not equal, as shown in the drop-down menu
in Figure 4-18.
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FIGURE 4-18:

Operator types
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supported in
forming joins.
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How do relationships differ from joins? Learn more

Sheetl Operator Top 300 universitie...
Select a field v = v Select a field v

A Select matching fieldst v = ‘elationship.

Joins are not limited to a single clause, either. They can contain multiple clauses.
For example, you may have multiple parameters, such as "Name = Name" and
"State = State", as indicated in the .csv files evaluated in this chapter. The
conditions must be considered valid for both rows to be joined. Other conditions
may include when the Name is shared but the State is not. The join clause may
appear as "Name = Name" and "State <> State".

Unlike other business intelligence platforms, Tableau supports join clauses
containing calculations. You can concatenate fields “[City] + [State] =
[City]+[State].” That said, only certain data sources support calculations with
join clauses. Most file and relational sources are supported, whereas enterprise
applications are hit or miss.

Creating a join

To create a join, you need to identify at least one data source, preferably two.
You may have a single source, or there may be multiple tables in a database or
worksheets in an Excel spreadsheet representing different sources. You may also
want to use completely different data sources, which is the case with the exam-
ple throughout this chapter that uses the four CSV files from Kaggle.com (see
“Relating and Combining Data Sources,” earlier in this chapter). If you intend to
combine tables using a cross-database join, Tableau applies a color scheme to the
canvas.

Color coding is at the heart of many features within Tableau. Although Tableau
offers the user many opportunities to configure dashboards, worksheets, and
stories so that they’re accessible for public distribution of work, discriminating
colors for dimensions and measures inside applications such as Tableau Desktop
and Tableau Prep do not support American Disability Act (ADA) Section 508 Com-
pliant standards for its interfaces. As for visualizations, it is up to you to ensure
that outputs meet accessibility requirements.

PART 2 Prepping Data in Tableau



FIGURE 4-19:
A relationship
forms when
you drag two
additional
tables to the
canvas.

Follow these steps to create a join:
1. Tocreatea join, drag one table to the canvas; then drag a second table to
the canvas.

AJoin dialog box appears, enabling you to create a data join. Select the join
type.

A relationship forms, as shown in Figure 4-19.

File Data Server Window Help
€ =< ;
8- Creating a Join

Connections

C Schools

Top 300 universities of Wo... A\ Asia top 100 Universities.c...

Top 300 universities of World

8 Top300unive... of World.csv

2 New Union

A Top300u.. — Asiatop

How do relationships differ from joins? Learn more

Top 300 universitie. Operator Asia top 100 Univer.

Select a field v = v Selectafield -

A\ Select matching fields to create this relationship,

Data previey

2. Double-click the first table to open the join canvas.

A separate window opens, showing a join canvas on the right with all the tables
listed in the left pane (see Figure 4-20).

3. Select one or more of the tables to create joins.

Drag one or more tables onto the first table you've created from the
Connections pane and place it on top of the first table. You'll be asked to create
a union or join. Select the join, not a union. At this point, you'll want to select
the join type to create after the new relationship has been formed on the
canvas.

4, Repeat this process as many times as you need to by double-clicking
another table from the Data Source pane and dragging it to the canvas as
needed to build additional join clauses as desired.
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FIGURE 4-20:
Creating a
join table.

5. When you have all the desired tables on the canvas, click the join
relationship icon to select the join type desired.

You need to configure the field mappings based on the join type. In the
example shown in Figure 4-20, all fields are tied to the Name or Country.

6. when you're done, close the Join dialog box, and the join canvas is saved.

Connections

WRLC Schools ) . .

Mizrosoft Top 300 universities of World.csv @
Top 300 universities of World .
L Top 300 universities of World csv \( Q ) Pak top 100 universities csv

Files o

Use Data Interpreter @ europ top 100 Universities.csv

Data Interpreter might be able to
clean your Text file warkbook

R Asiatop100 Universities.csv
BB europtop 100 ..iversities.csv
B Pak top 100 universities.csv

BE Top 200 unive... of Werld csv

5 New Union

For this example, I selected three tables. I connected the Top 300 Universities of
World.csv with Pak Top 100 Universities.csv to form an inner join, which results in
a table containing only matching values from both tables. I’ve also formed a full
outer join (which results in a table containing all values from both tables) between
the Top 300 Universities of World.csv with Europe Top 100 Universities.csv.

Joining fields that contain null values

It goes without saying that if you use joins and constrain data in a table, some
fields will have null values. If fields used to join tables do not contain any values,
the system returns rows with null values. Null values may not be returned with
single-connection data sources, however, and believe it or not, such sources are
very popular with Tableau users. That’s why Tableau provides various options to
allow users to join fields containing null values with other values, which also con-
tain null values. To handle these conditions, follow these steps:

1. Goto the Data Source page in Tableau Desktop.

2. select the Data menu option; then locate Join Null Values to Null Values
on the menu that appears.

If this option is grayed out, as it is in Figure 4-21, that means it's not available to
your data source. This can happen if, for example, you added a second data
source connection. In that case, the join reverts to the default behavior,
meaning that it has decided to eliminate rows with null values.
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FIGURE 4-21:
Tableau has
eliminated
rows with

null values in
this case, as
indicated by
the greyed-out
option.

Fie Data Server Window Help
s (3 MNew DataSource Cirl+D

- Showing Null Values

Refresh Data Source
Cc  Duplicate Data Source

Paste Data as Connection CtrleV

Paste Data 25 Data Source
Export Data to CSV ' I

Close Data Source

1) Top 300 universities... Pak top 100 universities.csv
Edit Date Source Filters...
Join Mull Values to Null Values
Maintain Character Case (Excel)
WRLC Schools v
¥ Top 300 universities of World 3

f9 europ top 100 .. versities.csv

Blending data from multiple sources

Suppose you want to combine data from multiple sources. In that case, you need
to blend your data to bring in additional information across many data sources so
that it can be displayed with the primary data source within the same view.

Whereas blends and relationships can combine data from multiple data sources,
queries don’t combine data; they query each source independently. Results are
aggregated and presented visually in a single view. Blends, in contrast to queries,
can handle different details and work with different published data sources. You
should consider using blending, especially when the goal is to link fields across
many data sources on a sheet-by-sheet basis when combining data sources.

To blend data, follow these steps:
1. connectto your primary data source. Then, in the Data pane, select the
sheet that contains the data you want to blend.

The first data source becomes the primary.

2. Click the Data Blending icon in the top-right corner of the screen, which
means you can then select the secondary data source you want to blend
with the primary data source.

This source then becomes the secondary data source.

Drag a field from the secondary data source to the Filters or Columns/Rows
shelf.

For the example, I've added the workbook used in Chapters 2 and 3, which
includes Citizen Data and a new data source containing universities in
Washington, D.C. The data fields (those in Sheet1) show the potential blending
opportunities in Figure 4-22. The blended opportunity, as described in the
relationship, is depicted by the noodle in Figure 4-23.
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FIGURE 4-22:
Blending data
within the
Data pane
using Tableau
Desktop.

FIGURE 4-23:
How a data
model reflects
blending
between two
data sources.
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Watch how Tableau automatically creates a relationship between the two data
sources based on the fields you've dragged using the orange noodle, as shown
in Figure 4-23.

If the line is grey, that often means there is a broken link icon. To remedy this
situation, click the icon next to the field that links the two data sources. Find a
field that is appropriate to match both sides of the match. Then the blended
relationships turn orange, representing an active link.
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You can’t get away with a single data source when blending. There is a manda-

.6—66 tory requirement for a primary and secondary data source. The first data source

becomes the primary, which defines the view. The secondary source is restricting,

tecunicar  helping only to keep values that have corresponding matches to the primary data
STUFF source. For all purposes, you should consider a blend like a left join.

Joins and blending have subtle differences. Data blending does simulate the tra-
ditional left blend. There is one caveat to keep in mind about joins and blending
when considering data aggregation. Joins combine data and aggregate after the

rememser  fact. Blends aggregate first and then combine the data. In other words, it’s all
about the order in which you combine the data.

Working with clipboard data

Not all your data may be nice and neatly formatted in a data source such as a
relational database, enterprise application, or even an organized file format. You
may want to pull in data from an outside source for one-off analysis. Rather than
spend hours (or days) trying to craft the perfect data source, and then connect-
ing it to Tableau only to be disappointed, you have a quick solution to test your
assumptions on the fly. Tableau allows users to copy and paste a sample dataset
directly into a workbook. How, you ask?

In a nutshell, Tableau creates a temporary data source on your behalf so that you
can begin analyzing the data. As soon as you paste the data onto the data source
page, Tableau creates a new connection to the existing data source. Then, if you
paste data on a worksheet, Tableau saves the source to your Tableau Repository.
Keep reading for more on how to make all this happen.

Don’t get too carried away with what data sources you can copy and paste. You

S need to stick with your traditional office applications such as Microsoft Word or

6 Microsoft Excel, standard web browser content, or text file-based data. Remem-

tecunicaL  ber, the data must be translated into comma-separated or tab-delimited values,
STUFF so formatting is lost upon copying to the clipboard.

To get started with placing a simple dataset directly into a workbook, select a data
sample from an Excel File (or a like-kind document), as shown in Figure 4-24,
and copy the data from the original source file or website so that it can be saved to
your clipboard. As you can see in the figure, the data is structured into columns.
For reference purposes, the dataset provides a partial list of the universities that
are members of the Washington Research Library Consortium (found at www.
wrlc.org).
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clipboard.
Next, follow these steps to copy Excel Data from your clipboard into Tableau
Desktop creating an ad hoc data source:
1. Open Tableau Desktop and go to the Data Source page.
2. Next, go to the Data Menu and either Select Paste Data as Connection or
Paste Data as Data Source (Figure 4-25).
You'll want to select Data as Connection.
| Tableau - Bookl
File Data Server Window Help
i a. MNew Data Source Ctrl+D
Refresh Data Source -[
Cc el
Paste Data as Connection Ctrl+V
Paste Data as Data Source
, a to CSV -
Fil Close Data Source
FIGURE 4-25: Edit Data Source Filters...
Choose Join Null Values to Null Values top 3
Paste D?ta as Maintain Character Case (Excel)
Connection or
Paste Data as E Top 300 universities of World 3
Data Source. L == FOET-Y- Y
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FIGURE 4-26:
Changes made
to the newly
created data
connection and
workbook.

A new connection, called Clipboard_221120T195 in this case, is created. A
worksheet is also generated consisting of a single table. The worksheet derives
field names automatically. In this case, | renamed the field names to more
appropriate ones by right-clicking the field name and selecting the Rename
option. Note that the field name cannot be the same as the remote field name

(the clipboard data field name), as shown in Figure 4-26.
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(Optional) To rename the connection, go to the Data Source pane, locate
the newly created Data Source, right-click the connection, and select
Rename.

In this case, I've renamed the connection as WRLC Schools, as noted in
Figure 4-27.

To rename the worksheet, go to the Flow pane and right-click the data
source. Select Rename, which allows you to enter a unique name in the
Sheet type instead of the generic, Sheet1.

I've renamed Sheet 1 to Top 15 WRLC Schools as the logical table name.
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FIGURE 4-27:
Multiple data
connections
integrated into
a single data
model.

After you have saved all your changes, the data source can easily integrate into
the existing model, assuming that you’ve made the necessary relationship tweaks
such as streamlining the data in Name, City, State, and Country to be consistent.

Figure 4-27 presents the full integration of the Top 15 WRLC Universities into the
data model.

- Top 200 universities of World.cev+ (Multiple Conne...
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IN THIS CHAPTER

» Exploring key features and
functionality of Tableau Prep
Builder

» Managing data flows across
Tableau Prep Builder, Tableau
Desktop, and Tableau Cloud

» Mastering data cleansing and
preparation in Tableau Prep
Builder

» Learning how to save Tableau
Prep Builder data for personal and
collaborative usage

Chapter5

Ready, Set, Data Prep:
Readying Your Data
for Prime Time

f you ask a thousand data analysts what they spend the most time completing,

from sourcing data to data visualization and reporting, most folks will say data

preparation. Unless you craft the dataset on your own, ensuring that every field
maps perfectly to a T, you seldom have pure data entry. Tableau recognizes that
this issue is one of the complexities in the data life cycle, which is why one of the
first products introduced in the solution stack was Tableau Prep Builder. For those
needing to twist and bend their data so that it can be shaped and integrated for
mass consumption, Tableau Prep Builder is your one-stop shop to handling all
these data life cycle activities, from combining, shaping, and cleaning the data
before analysis in Tableau Desktop to publishing to Tableau Server or Tableau
Cloud.
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Tableau Prep Builder is, first and foremost, an Extract, Transport, Load (ETL)
tool that connects data from various sources. After connecting to and combining
the data sources, users can drag and drop tables into the Flow pane to shape and
cleanse the data using a combination of operations such as filtering, pivoting,
joining, and unioning data to get it in tip-top shape.

In this chapter, you discover the key capabilities necessary to build flows, from
inception to execution, in Tableau Prep Builder.

Dabbling in Data Flows

86

Flow is the one term I deliberately did not cover in Chapter 1 when discussing
Tableau Fundamentals. That’s because the concept is too extensive to compart-
mentalize into a paragraph. Instead, it requires an entire chapter because Tableau
Prep Builder is synonymous with the data flow. So what is a data flow, exactly?

You have likely heard a smidge about Extract, Transform, Load (ETL). If so, you
understand that moving data through one or more cycles or flows is the basic
concept of ETL. The flow in Tableau Prep Builder refers to the movement of
data between the source and its destination, whether it’s the extracted file or a
published server, for end-user consumption.

Over the following several pages, I take you through the step of the flow life cycle,
including connecting data in Tableau Prep Builder, configuring the dataset, adding
data, building and organizing flows, and maintaining flows.

Connecting the data dots

You recognize that your data needs a little TLC. A few simple data tweaks inside
the database or the file won’t cut it. In that case, you must first connect your data
to Tableau Prep Builder. To do so, you need to make sure your data source can
connect to one of several options available:

3 One of the 100+ built-in connectors provided by Tableau
3 Custom connectors built using the SDK, ODBC, or |DBC offering
¥ Prebuilt data sources compatible with Tableau

¥ Tableau Data Extracts or Catalogs

Assuming that all the datasets pass muster and you’ve successfully mastered con-
necting your data (covered in Chapter 4), you’re ready to move on to the Tableau
Prep Builder panes, and most notably the Flow pane, to create your first flow.
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FIGURE 5-1:
The Tableau
Prep Builder

workspace.

Going down the data flow pathway

After you’ve connected your data source, the real fun begins. Your first step is
to create an input step, and then you can go on your merry way down the Prep
Builder pathway of creating flows. The more steps you create, the more actions
the data must undergo in the life cycle.

Are you scratching your head yet? I've just mentioned the word step, but you didn’t
start a flow. Thought that may be confusing! As soon as you associate a data source
with Tableau Prep Builder, you’ve created a data ingestion point so that your data
can start flowing down its eventual path. Multiple input steps can exist, as can
multiple data files. I cover some of these nuances shortly.

Throughout this chapter’s examples, I utilize a specific dataset on salary pre-
dictions, found at https://www.kaggle.com/datasets/thedevastator/jobs—
dataset-from-glassdoor.

If you’ve added a single file, Tableau Prep Builder automatically adds the input
step into the Flow pane (shown in Figure 5-1). All attributes associated with the
file are displayed in the Input pane.

The Flow pane is your main workspace to interact with your data visually and
build the flows. The Input pane is where you complete all configurations from
the time data is ingested. As noted previously, you can see fields, data types, and
data-set examples from the Input pane.

Should you want to add multiple files or sources, each data source becomes a new
flow, as shown in the Flow pane in Figure 5-2.

Input pane Flow pane

P ——,
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FIGURE 5-2:
Adding more
than one data
source creates
additional
flows within
the Flow pane.

FIGURE 5-3:
Recent flows in
Tableau Prep
Builder.
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After you create a data flow, you find that Tableau makes it easy to locate the flow
right from the Start page of the Tableau Prep Builder application, where you see
all recent flows (Figure 5-3). If you’re using Tableau Prep Builder on the web,
head over to Explore. From there, you can select all web-based flows recently
published or created on the internet.

Configuring the data flow

Configuring the dataset after the data connection has been established is the first
step in the preparation process. You might not know at this very moment how
much work needs to be done to your flow, but you’ll get a sense as you start to
configure. As soon as you add the input to the flow, you’ll be able to evaluate what
data should be included in the final output.
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Configuring
data in the
Input pane.

If you are utilizing an Excel or text file, you can make changes directly from the
input step. Other data sources, such as those meaty databases and enterprise
applications, require some of the changes discussed to be completed in the data
source. It varies by platform.

From the input step, what can you do exactly? If you click the specific item in the
Flow pane, your options appear in the Input pane. Such options, indicated by their
corresponding letters in Figure 5-4, include the following:

3 Data Source: Rename the data source, refresh the data source, and describe
the data source.

¥ Settings: Establish data connection-specific configurations.

¥ Tables: Select one or more tables to include in Input pane.

3 Data Sample: Produce data samples based on changes made in Input pane.

3 Changes: Review all changes made in the Input pane.

¥ Profile pane: Remove fields from the dataset or modify fields, including
changing data types and field names

¥ Filter Values: Apply filtering functionality.

¥ Search: Search for specific fields.

Data Source Data Sample

Settings Tables Changes Filter Values Search

1 Type  Ficldlome Changes

o
@
@
=@
(]

7

| R
(]

0O& &

I_ .

Profile pane
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FIGURE 5-5:
Input step
Refresh
options.

Going with the data flow

Connecting the first data source is easy-breezy. Adding data is where things
become a bit more challenging. You have several options: Refresh the native data
in the input step; edit the connection to re-recognize the data source and its
changes; or create a union among files or database tables in the input step. Read
on to find out more about each of these options.

Refreshing data in the input step

When your data source is still active, data changes are inevitable. You’ll want to
refresh the data, whether it’s added to an Excel spreadsheet or becomes more
entries to another file structure. To refresh the file input steps, you can do one of
the following:

¥ Go to the Flow pane at the top menu.
¥ Click the Refresh button (Figure 5-5, left image) to refresh all input steps.

¥ If you want to refresh only a single input step, locate the drop-down arrow
near the Refresh button and then select the input step from the list that
requires refreshing. You can also select the input step by right-clicking and
pressing Refresh (Figure 5-5, right image).

Extract input step updates

What I am about to tell you might sound a bit counterintuitive, but it’s one of the
quirks of Tableau Prep Builder. Suppose you have a Tableau extract or perhaps a
database-driven source. In that case, it’s best to edit the connection instead of
refreshing the data source described in the previous step because data changes can
throw off the integrity of the connection if data updates are frequent. You want
to be as efficient as possible without having to restart all over again under these
conditions.
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To ensure the freshest data, follow these steps:

1. Inthe Connections pane, right-click your preferred data source.

2. Inthe Flow pane, that appears, select Edit on the step for which you'll be
editing the connection source.

The menu will allow you to edit the source or add additional sources to an
existing flow.

3. Reconnect to the original data source by signing into the database or
selecting the Tableau extract.

If you believe that your file in the previous step did not refresh properly, reconnect
to the data source instead.

™ What happens when things still don’t seem one hundred percent? The folks at

Tableau suggest you remove and re-add the step to the flow. Tableau at first indi-
cates that an error exists if you have a complex flow, but this situation is entirely
correctable. The steps to ensure that removal and re-addition are successful are
as follows:

. Go to the Connections pane.

Right-click the source and select Remove.

The flow temporarily pauses where the source was formerly.

Create a connection to the updated file source.

Drag and then drop the table to the Flow pane to initiate the creation of
a flow; then you can add one or more input steps (see Figure 5-6).

Drag and then drop the new data source onto an Add symbol within a
flow to allow it to reconnect with the flow.

N O UuUhWwWN=

& Depending on the source type you've just dropped and added back in to
the data flow, you may want to remove the source in the Flow pane,
instead of creating a new data source.

WARNING
Connections
FIGURE 5-6: salerysgstaselicancd csy [][]?j' &
Removing and  Unian Fivor 1
adding a new EH salary_data_cleaned_
input step.
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REMEMBER

Creating a union among files or database
tables in the input step

Input unions, which are a way to display many tables being queried at a single
time, are in their own class because you can create them in Tableau Prep Builder
only, unlike the other approaches I’ve mentioned. Don’t worry, however. You can
complete some functionality on the web, such as scheduling an input union to run
using Tableau Cloud.

A lot of users decide to use Tableau because they want to evaluate many data
sources, so they need the ability to cleanse and prep multiple files or database
tables. At the same time, with data source complexity comes the desire to search
and filter across all the data sources. To create a union with data, if the data
sources are files, they must be in the same directory. Before I explain how to cre-
ate a union, here are some other rules that you must consider:

¥ The ability to union data is not available for Tableau extracts.

¥ Files can be added only to the same folder that matches specific filter criteria,
or the files added to the same folder won't appear automatically within the
union.

¥ Files don't automatically appear; you need to save your flows and open them
again.

¥ Packaged flows aren’t automatically added as new files, even if they are in the
same folder. Instead, you need to open the flow file in Tableau Prep Builder
and select the files. Only then can the files be repackaged.

¥ If you want to union a database table, the data sources must be in the same
database; the database must also support wildcard searches (not all data-
bases offer these features). Those that do support wildcard searches include
Amazon Redshift, Microsoft SQL Server, and Oracle. A limited number of
open-source databases offer union options.

¥ After creating a union, you can refresh the input step if you decide to add or
remove tables or files. Otherwise, you can update your flow with available
data.

Although there are a few limitations unioning data, the pros still outweigh the
cons. Recognize that you are trying to query multiple tables simultaneously with
a union, yet you will visualize the data just one time, which can be complicated to
achieve. Why, you ask? Except for .csv and Excel files, Tableau Prep Builder does
not establish a data union relationship for all files in the same directory. You’ll
need to manually handle creating file connections to the data source.

PART 2 Prepping Data in Tableau



FIGURE 5-7:
The Union filter
for files in the
Input pane.

For .csv and .x1s files, Tableau automatically creates the union on your behalf.
Suppose you feel that a better union relationship is available, or that not all the
files are necessary. In that case, in the Input pane, you can specify additional filters
to find the files and sheets that should be included in the union (see Figure 5-7).
You can filter the file being unified in various ways, including by filename, file
size, date created, and date modified to tailor files based on specific attributes.

Input

Tables

[ include subfolders =

~ File Filters

Mo filters: all files included

+ AddFile Filter ¥

Date Modified Date Created Size

eda_data.csv 3,116,878 Bytes

glassdaor_jobs.csv 3,835,251 Bytes

In Figure 5-8, you’ll see that when you add a new step into your flow, all the files
are added to the dataset in the file path, which is located in the Profile pane. All
fields are added automatically and are visible in both the Profile pane and Data
Grid. To add a new step into your flow, follow these steps:

1 . Click the Connect tab on the toolbar.

The Connections pane opens so that you can create or access a data
connection.

2. Cclick the Add Connection button (the plus sign; see Figure 5-8).

The Connect pane expands, providing you with various types of connections to
create.
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3. Inthe Connections pane, select the Text File type under To a File; then
select your file.

You'll find information pertaining to the file within the Input pane (also shown
in Figure 5-8).

4. Click the Tables tab so that you can be assured that both tables connect
in the next step.

5. Drag the table from the Connections pane and roll it over the existing
table.

6. Drag the table to the Union (not Join) option below the existing table.

The relationship between the original table and the new table, which forms a
union, can be seen in the Flow pane, also shown in Figure 5-8. Until the union is
created, you cannot see the relationship.

7. Goback to the Input pane and confirm that the data source and relevant
data are available under the Settings tab. If you are not satisfied with the
data source, click Browse and find the appropriate file located on your
desktop or a shared drive and then double-click the file to open it as part
of the existing connection.

After you make the modifications, go back to the Tables tab and click Apply. All
panes and data source details update immediately. The most notable change
is the Field pane, reflecting the updates from the file union.

Add Connection button Relationship will appear here

Flow pane Tables tab

Do Wi | Bte Crested S0

FIGURE 5-8:
The state of

the file after an

insert step is o ) o
created. Find information about the file in the Input pane
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TABLE 5-1

TIP

Establishing a union for tables follows the same protocol except that instead of
creating a union among files, you are creating a union among multiple tables from
one or more data sources. The slight modification occurs in Step 4, whereby the
tables aren’t files but database tables.

Joining data and input steps

Specific to database-related data, both the desktop version and Tableau Cloud can
detect and show users which fields in their tables are unique. Tableau Prep Builder
also identifies related fields and shows the names of these fields.

One of three options, as noted in Table 5-1, appears as part of a new column called
Linked Keys, which is part of the Input pane.

Join Relationship Types for Input Step Data Flows

Relationship Type Description

Unique identifier

The field is unique for each row in the table. A table can have multiple unique
identifiers. Values cannot be blank or null under any circumstance.

Related field The fields have a relationship to another database table. Multiple related fields
in a table can exist.
Both unique identifier The field is recognized as unique in a table. The field also relates to one or

and related field

more other tables in a database.

One of the neat things about the linked keys is that you can quickly identify and
add related tables to a flow or even create joins as part of the input step. So long
as the database connector is supported where tables are defined, linked key rela-
tionships are widely available. To successfully leverage linked keys, use the steps
that follow. If all you need to do is create a join relationship, click the + (plus sign)
icon in the Flow pane and select Add Join; then you can skip most of these steps.
However, if you do need to bring multiple data source types together, follow these
steps:

1. connect to the database that contains the relationships for fields, which
may include unique identifiers (primary keys) and related fields (foreign
keys).

2. Click the field marked as a related field or as a unique identifier and
related field in the Input pane.

A list of related tables appears in the Profile pane.

3. Review the tables and hover your cursor over the table you want to add
or join to the input step.
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4. Click the plus sign to add a table to your flow, or if you already have
multiple tables available, click the Join button to join two or more tables
together.

Nurturing a flow

To get to the stage of cleansing and preparing your data, you must face a deluge
of data, as you now understand if you’ve read the previous sections. Cleansing
requires you to remove all the errors that might be found in your dataset, causing
a potential result set to be skewed. The problem could be words that are inappro-
priately capitalized, items with too few or too many spaces, misspellings, or even
extraneous numbers after a decimal. Those are just a few specific reasons you may
need to clean your data. When you reach the point of cleansing and preparation,
you should be ready to add new steps to the flow, insert new steps, and organ-
ize steps. Also, at this point, you can add context, meaning a way to individualize
items to the flows. Context can be integrated into a flow through the use of the
colors, descriptions, and naming conventions needed to support a flow layout. See
Figure 5-9. Each of these attributes can be included as part of the specific flow,
which incorporates two data sources, a single cleaning step, a pivot step, and a
singular output.

Whether you intend to add a step at the beginning or insert a step anywhere
throughout a flow, these options are accessible by right-clicking or pressing the +
(plus sign) next to a step (highlighted) in the Input pane, as shown in Figure 5-10.
Even removing a flow requires only one step of right-clicking the input step and
selecting Remove. Here are the available options:

-

eda_cata Salary EDS Union

W, >

Pivor 1 Output

()
m
w
I

Refrash
Rename
Add Description
Edit Color >
Copy
FIGURE 5-9:
Formatting a HasRss
flow step.
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FIGURE 5-10:
The menu
options that
appear when
right-clicking
to add or
insert a step.
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Clean Step: Allows you to add a step that supports cleaning actions.

New Rows: Generates new rows to a sequential dataset that fill in dataset
gaps.

Aggregate: Helps to bring steps together between existing fields and change
the level of detail provided.

Pivot: Creates a pivot step between two existing steps to perform actions
such as converting column data to rows or rows data to columns. Users can
also create wildcard pivots to add additional data to an existing pivot
automatically.

Join: Creates a join step between existing steps. There are two ways to create
joins, either manually from the menu or by dragging and dropping steps on
top of an existing step to create a join.

Union: Creates a union between tables. Like a join, there are two ways to
create a union step, either by using the Add option or by dragging and
dropping to an existing step.

Script: If you need to utilize a scripting language such as R or Python in a flow,
you use this option; however, as of this writing, Tableau Cloud does not
support using script steps.

Prediction: If you have access to the Einstein Discovery-powered models, you
can incorporate predictive modeling capabilities into your flows.

Output: Allows a user to create an output step to save an extract or a .csv
file, or to publish output to either Tableau Server or Tableau Cloud.
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3 Insert Flow: Enables you to add flow steps already created in a previous flow
into your current flow. The insertion occurs directly on the Input pane canvas
(Figure 5-11) or as part of a step between or at the end of a flow (refer to
Figure 5-10).

To remove a flow step, right-click to bring up the option to remove a step (the
link) between two inserts (see Figure 5-12).

Save StepsasFlow »
%5 Insert Flow

-

FIGURE 5-11: Salary EDS Union
Inserting a step
into a flow.

FIGURE 5-12: W ——- T >
H Kemove
Removing a vt 1 I
step from a
flow.
Grouping flows

Suppose you have a set of steps in your flow that are connected and repetitive. The
flow might have steps occurring across many lanes, as shown in Figure 5-13. In
that case, you can consolidate the connected steps into a single group.

To begin a group, you click the two or more steps in the single flow that you want
to group. Then right-click the steps you’ve selected and select Group from the
menu that appears. The result is a folder consolidating all the steps into a nice,
neat package, as shown in Figure 5-14. Notice how each group flow is represented
with a different color, offering you context indicating that two separate flows are
occurring.
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With a group flow, you can

¥ Click the double arrows next to the folder, which is the same as a group, to
expand or collapse a group.

¥ Expand a group anytime and add more steps to the existing group before
collapsing the folder, to create a compact group.

¥ Expand a group anytime and remove unwanted steps in an existing group
before collapsing the folder.

¥ To format the group, manage the group settings such as expand or ungroup,
copy group steps, or remove a group, right-click the group folder, as shown in
Figure 5-15.

CHAPTER 5 Ready, Set, Data Prep: Readying Your Data for Prime Time Q9



FIGURE 5-15:

Options avail-
able when you

100

right-click a
group flow.

Rename
Add Description

Edit Color »

Expand Group Options associated with a group folder
Ungroup

Copy
Save StepsasFlow »

Remove

Filtering flows

One of the features touted by Tableau is its ability to filter data with a single click.
You can hide data using the Keep Only or Exclude options on a specific field in a
profile card, Data Grid, or result card. Alternatively, you can select from numerous
filtering options at the field level when you require more complex filtering.

Users can filter data at any step within a flow. For example, suppose you want to
change a specific value. In that case, you can edit the value within the field or iso-
late the value with a null by directly clicking the field, assuming that you have a
cleaning step available to present the field, as seen in Figure 5-16. You’d use the
cleaning step in Tableau when your data requires refinement. Each time a flow
cycles, the step will look to complete activities such as filter, rename, split, group,
or remove fields.

Many filtering functions are available at the field level. You find these options
by clicking the ellipsis, referred to as “More Options” in Tableau Prep Builder.
Some of the options you can choose from are shown in Figure 5-17 and include
the following:

3 Rename Field: Enables a user to rename a specific field.

3 Duplicate Field: Enables a user to duplicate a field and all the values within
that field.

PART 2 Prepping Data in Tableau



Abc

Job Title 254

Ag Data Scientist

Analytics - Business Assurance Datz Analyst

Analytics Consultant

Analytics Manager

Analytics Manager - Data Mart

Assistant Director/Director, Office of Data Science

FIGURE 5-16: A=s=ociate Data Analyst

You can edit a Associate Data Analyst- Graduate Development Program
field value by Asscciate Data Enginesr
directly updat- Associzte Data Scientist/Computer Scientist
ing within a Associate Director, Platform and DevOps- Data Engineering and...

Associste Director/Director, Safety Scientist

cleaning step.

3 Keep Only Field: Hides all fields except for the ones selected.
¥ Hide Field: Temporarily hides the specific field selected from the dataset.

9 Remove: Removes the field entirely from the dataset.

Filter >
Clean 3
Group Values >
Split Values >

v Detail

Rename Field

Duplicate Field
FIGURE 5-17: Keep Only Field
‘Filtering Create Calculated Field »
options that Publish as Data Role.
appear after
.C|I.Cklng the Hids Ficld
ellipsis next to R -
a field. cmeve

The menu also offers options to complete more complex filtering, cleaning,
grouping, creating calculated fields, and splitting of values. You can also create
calculated fields or publish a field as a data role. In the following sections, we will
address these items.
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FIGURE 5-18:
A calculated
value filter.

FIGURE 5-19:
Using the
Selected
Values filter.

Advanced filtering options

There are four filtering categories. The first, Calculated Value, lets you narrow
down string data or create calculated values based on numerical fields, depending
on the field type. For the example shown in Figure 5-18, I've created a CONTAINS
filter, and all jobs must have a Location field containing CA and a Headquarters
field containing CA.

After you create a string that contains the calculated values for the filter, click
Apply. You can see the changes appear in the dataset after you’ve created a tar-
geted filter.

Location Headquarters

v | conTaInS(;

Changas ()

ceLING
cHAR
CONTAINS

Examph
CONTAINS(" Caleulation”, "alcu”)

DATEADD
DATEDIFF

The Selected Values Filter allows you to search a specific field value and then nar-
row down the values using the Keep Only or Exclude parameters to tighten the
results further. In the example shown in Figure 5-19, the parameter searched on
the left is MD (for Maryland). On the right, the Exclude field indicates the removal
of all Baltimore, MD instances from the dataset. If you wanted to keep only spe-
cific values, you would go to the Keep Only option and select from the remaining
cities in the state of MD.

Filter: Selected Values Done

Headguarters = =P Keep Only Exclude 1
MD Baltimore | D
Annapolis Junction, MD Battimore, ME

Bethesds, MD
Frederick, MD
Laurel, MD
Rockville, MD
Silver Spring, MD

SelectAll | | Clearal
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FIGURE 5-20:
The Wildcard
Search filter.

Wildcard Search works similarly to Selected Values; however, you could filter on
specific values. Then, on the right side, using Boolean parameters, you can further
narrow down the options by Contains, Starts With, Ends With, or Exact Match.
Again, the parameters can be set for you to Exclude or Keep Only. In the exam-
ple shown in Figure 5-20, the initial search looks for all Headquarters locations
containing the value GA. On the right side, the qualifying parameter is set to keep
only those entries that end with the letters GA. As a result, only three locations
match these criteria.

Filter: Wildcard Match

Headgquarters = =0 - Keep Only Exclude

GA
GA

Atlanta, GA

Peachtree City, GA

Peachtree Corners, GA

Matching Options
(O Contains

(O Starts with
(®) Ends with

C‘ Exact match

The remaining filter is Null Values. It offers only two options: to narrow the data-
set to null and non-null values. You may wonder why someone would heavily
restrict values to null values, but it’s the quickest way to evaluate what data does
not exist in a field because creating restrictions quickly helps reduce anomalies.

Data cleansing options

One of the difficulties when trying to clean a massive dataset is formatting items
to a specification. When you have hundreds, thousands, or millions of rows of
data for a specific field, cleaning the data in one fell swoop for consistency is
ideal. For example, Tableau Prep Builder offers an array of options to clean text
formatting, regardless of whether the text contains numbers, letters, or special
characters. Examples of what you can do with text-formatting features in Tableau
Prep Builder include:

3 Make Uppercase
¥ Make Lowercase

¥ Remove Letters
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3 Remove Numbers

¥ Remove Punctuation
¥ Trim Spaces

¥ Remove Extra Spaces

3 Remove All Spaces

Suppose you had one entry that was Vancouver BC. Another entry was Vancou-
ver, BC. A third was Vancouver Bc. The formatting here presents three different
scenarios. To ensure consistency, you’ll want to consider streamlining all entries
to one format. In this case, the entry should be Vancouver BC. You would follow
these steps to make all entries conform to that format:

1. 7o thoroughly clean the operations, select Remove Punctuation on the
drop-down menu.

2. Type BC in the search box, which acts as a filter, and make sure the BC is
all uppercase.

3. Select Remove All Extra Spaces.

In this case, where the comma is located, you should truncate from two spaces
to one.

Using Split Value

Some users find that when they filter, they wind up with too many rows of data in
afield. In those cases, you may have a way to classify specific data better. With the
Split Value Filter, Tableau Prep Builder can use its recommendation engine to split
values based on patterns and known behaviors. Alternatively, you can select which
rows should be made into a new column, leading users to go from one column to
two or more columns.

An example of using the Split Value Filter for one of the location fields is to split
headquarters locations from A-Z to A-L and M-Z.

Calculating values

Users may need to create new data fields from existing data to calculate values.
Tableau Prep Builder offers four primary calculation types: Custom Calculation,
Fixed Level of Detail (LOD), Rank, and Tile. Table 5-2 explains the value for each
calculation type and when it is appropriate to use.
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TABLE 5-2 Calculated Field Options

Type Description

Custom Calculation Allows a user to use just about any mathematical calculation type and parameterize
the data for creating a new field. Example options include POWER, RADIANS,
ROUND, and 100+ calculation opportunities.

Fixed Level of Detail Helps change the granularity of fields in a dataset, especially when looking for
multiple levels of data specificity.

Rank Helps identify the top N or bottom N values for selecting rows with similar data.
You can present the data by partition, Order By, Rank Order, and DESC/ASC.

Tile Helps to identify distribution by field visually and then the number of groups. When
applying the tile approach, you can use the Calculation Editor to manipulate syntax
or the Visual Calculation editor to select the fields, allowing Tableau Prep Builder to
author calculations on your behalf.

Given the number of calculation options available in Tableau, you have hundreds

{3 of ways to slice data mathematically and create two fields. Rather than review

every calculation in detail, go to https://help.tableau.com/current/prep/

ON THE en-us/prep_calculations.htm to quickly reference the formulaic approach that
WEB best suits your needs.

Validating Data

Data cleansing isn’t a once-and-done operation. You need to find a method to
ensure that the data is constantly valid. To help you do so, Tableau Prep Builder
introduced data roles, which give you a quick way to spot whether field validity
exists. The data role identifies what your data values represent so that Tableau
Prep Builder can automatically recognize associated values and validate them.
Values that are not valid are then highlighted as being out of scope.

Tableau offers out-of-the-box data roles, which identify exactly what your data
represents, such as a string, date, or number value; those data roles are often suf-
ficient for most datasets. You can also create custom data roles. The requirements
to ensure that roles operate are beyond the scope of this book, but I introduce
them here because they are so useful.

To begin to get a sense what data roles do, say you have a variety of fields you
need to validate. Tableau Prep Builder compares the expected value against the
value defined for the data role in the field, using what it knows from its recom-
mendation engine as well as existing data patterns. All values that do not match
are marked with a red exclamation mark as a warning sign.
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FIGURE 5-21:
Standard
data roles.

You can narrow down the field to only valid or invalid values using the filter-
ing tools discussed earlier in the chapter. Narrowing the field using such filter-
ing options allows users to take quick action on updating erroneous data. If you
have assigned a data role to one or more fields, you can then apply other filtering
options, including Group Values, to the group and match the invalid to the valid
fields based on various contexts, such as spelling.

Assigning roles to data

As with data types, you can assign data roles to a given field (Figure 5-21) under
the Filtering drop-down menu. Data roles identify what data values represent so
that Tableau Prep Builder can ensure that your values are accurate and indicate
which ones are erroneous. To assign a data role, go to the Data Type menu found
on each field, and then, at the very bottom, select the Standard Data Role.

Abc Q | Abc
ating Con
#  MNumber (decimal)

null
#  MNumber (whole)

E% Date &Time " ris
' 8 Date 1siness or tt
~ Abc String il null
1 itz anzlysis datg
| ATLAB Mic
~ Mone
b Geographic > Airport
URL Area Code (U.S.)
| Email City
CBSA/MSA

dashboards r
Congressional District (U.S.)

nuall F :
Country/Region
nul! P ~ .
County
fife Il NUTSEurope
L P ZIP Code/Postcode
mull o State/Province

For the example in Figure 5-22, the goal is to identify data roles that are in error.
The geographic context is being evaluated in this case. The example with BC, as
we discussed previously, is not a state identified in the U.S. but is a province in
Canada (British Columbia), and the scope of the search is U.S.-only states. On
the other hand, ARK is not a state abbreviation for Arkansas, nor is it recognized
by the recommendation engine. AR would be recognized by the recommendation
upon modification of ARK. The exclamation mark indicates erroneous data.
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FIGURE 5-22:
Identifying
erroneous

data using data
roles.

TIP

You may be wondering what the paper clip and exclamation mark next to ARK in
Figure 5-22 mean. A paper clip indicates that the value is part of a group of val-
ues, whereas the exclamation mark indicates that the value contains a likely error,
based on the Tableau recommendation engine.

To dig a bit deeper into why errors might exist, click the ellipsis on the right
corner of a field. Select one of the filter types in the drop-down menu except
for Null Values to filter all data that is valid, and select Null Values to filter data
that is invalid or missing. Then select the appropriate cleansing options, such as
Make Uppercase or Make Lowercase, to correct any errors that you might find. In
the case of the error shown in Figure 5-22, only one field, ARK, is in error. To fix
that error, you would change all entries from ARK to AR by first searching for the
value using the Selected Values filter. Then, utilize the cleaning option and apply
options such as Make Uppercase and Remove Punctuation, if applicable.

Abc State/Frovince @A,

job_state =7 = O

With geographic data, in particular, you may want to group values because of the
potential for repetition. For every field that you apply a Standard Data Role to,
I suggest also using Group Values to identify patterns and make changes quickly.
To accomplish this, click the ellipsis (More Options). And then locate Group Val-
ues. You’ll select either Spelling or Pronunciation + Spelling to better group values
of a valid and invalid nature together.

Publishing output as a data role

Sometimes, you might have a field that contains specific data that you feel should
qualify as its own data role. The result is a custom data role. To create a custom
data role, you’ll need to save it to either Tableau Server or Tableau Cloud.
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For example, to classify the employee population based on size, follow these steps
(depicted in Figure 5-23):
1. select the field that should become a custom data role.
2. Click the ellipsis (More Options) and select Publish as Data Role.
The proposed list of data options appears, based on the field selected.
3. Enter your credentials to either Tableau Server or Tableau Cloud.

This step allows you to save the data role based on the established flow
parameters.

4, Upon credential validation, click Run Flow to incorporate the custom
data role.

# Publish cutput as a data role Output

Size = - P | Founded 12 i

Selecta server -

Signin

employees

1001 to 5000 employees

201 to 500 employees o Detai
5001 to 10000 employees
501 to 1000 employees

1to 200 employees

Unknown

Although Tableau has a host of data roles included, many users find creating
custom data roles to be an added benefit for highly complex data that doesn’t
fit the available roles. Publishing output as a data role doesn’t fit some of these
use cases. To learn about all the requirements to fully manage the custom data
role life cycle, go to https://help.tableau.com/current/prep/en-us/prep_
validate_data.htm.

Saving Prep Data
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Saving your work often is paramount to successfully using any software applica-
tion and Tableau Prep Builder is no exception. A nice feature with Tableau Prep
Builder is the ability to automatically save your data when creating or editing
flows on the web. For the desktop, though, you need to save items manually.
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A significant consideration that links data freshness and saving items in Tableau
Prep Builder is how often a flow is executed. Of course, you can run flows manu-
ally and, if you want, save items periodically by utilizing a schedule with Tableau
Server or Tableau Cloud. This section presents a variety of approaches to automate
saving data across Tableau Prep Builder, but it’s important to note that server or
cloud-based configuration is often required as part of the scheduling cycle.

Saving flows

The first time you decide to save your flow, you’re prompted for a bit more infor-
mation than at later times. A file is saved in the Tableau Prep follow (.t f1) format
by default, but you can package the local files such as the Excel, .csv, .txt, or
Tableau Extracts to the flow of your choice and share them with others. The saving
process is comparable to packaging a workbook for sharing in Tableau Desktop.

You can’t mix and match your file types and locations. Only files stored on a desk-
top can be packaged with a flow. Data from databases or web-based data sources
not local to the desktop using a connection are not included in a Tableau package.

To save packaged files, follow these steps:

1 . Select File=>Save As (see Figure 5-24).

2. select the File Type drop-down menu and select either Tableau Flow Files
or Packaged Tableau File Flows.

Select Packaged Tableau File Flows in this case.

A pop-up box indicates that all the relevant files using the Salary data have
been saved and packaged with the flow you've created. Keep in mind that only
the local files are included.

3. Cclick OK.
Your file is now saved to the folder location preferred on your desktop.

There is no difference between using the Save As option for Export Packaged Tab-
leau File and the File=> Export Packaged Tableau File command.
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New Ctrl+N
Cpen... Ctrl+O
Close

Save Ctrl+5S
Save As... Alt+Ctrl+5

Export Packaged Flow...

Save Steps as Flow

FIGURE 5-24:
Saving Export Repository Location...
Packaged Tab- .
leau files. Quit Ctrl+Q
Automating flows

Changes are automatically saved when you create or edit a flow using Tableau
Server or Tableau Cloud. Saved changes include the data source connection as well
as inserted, added, and customized steps. So take a deep breath; you won’t lose
your work. But there are a few catches, of course:

¥ You must log in to the server to which you are saving your flows.

¥ You need to head to the Push menu (click File=> Push) to set up the Publishing

REMEMBER parameters if you want to publish a flow to a different server's project.

¥ Draft flows are visible to only one person: you! You must publish them before
they are available to others to collaborate and share. That's only the half of it.
You also need to set permissions to access the project; permissions are not
configured when you click Publish.

3 Until a flow is published, you see the badge Never Been Published next to a
badge showing Draft.

The most important consideration to keep in mind about automated flows is that
when a flow is published, and you then decide to edit and republish the draft, each
new version of the flow is kept in the Revision History dialog box, accessible on
the Explore Page of either Tableau Server or Tableau Cloud from the actions menu.

Viewing outputs on Tableau Desktop

Trial and error is par for the course in cleansing and preparing data. So, it should
not be a surprise that users want to take a test drive of their data in Tableau
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FIGURE 5-25:
Accessing Pre-
view in Tableau
Desktop.

Desktop. When you open a flow in Tableau Desktop, Tableau Prep Builder creates
a .hyper file accompanied by Tableau data source files. All these items are saved
in the Tableau repository of your data source file, allowing you to tinker with the
data at any time.

Folks assume that all their data is brought over in test mode, but that’s the fur-
thest thing from the truth. Users get only a data sampling of the working flow,
including all the changes. Recognize, though, that until you save the workbook as
a part of a packaged workbook, the dataset remains limited. In other words, the
only way to see everything is to add an output step in your flow, saving the output
file to a specific location or publishing the flow to a data source.

To view a data sample from Tableau Prep Builder in Tableau Desktop, right-click
where you want to view the data in the flow, specifically on a targeted step. Then
select Preview in Tableau Desktop, shown in Figure 5-25. The file then compiles
by producing an output file. Finally, Tableau Desktop opens on the Sheet tab.

L Clean Step
EDS Output 5% S
g -
Rename I*
Add Description
Edit Color >

©

Copy

Preview in Tablezu Desktop

Remove

Crafting published data sources

If you are reading this section, it probably means you are ready to create a pub-
lished data source. You have reached the last step in the cleansing and prepara-
tion cycle (unless you are looking to make some advanced data enhancements
described in Chapter 6).
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The published data source requires a bit of configuration. Here is how to get there:

1. Locate the +(plus sign) icon on a step where you want to produce an
output.

2. select the Output option (see Figure 5-26).

An Output Pane opens, showing you a data snapshot (see Figure 5-27). To the
left, you have some options to choose from: Save Output to a File; Published
Data Source; or Database.

L]
Clean 4
+ C(leanStep
Il EDS Output 5% = New Rows
Y. Aggregate
- 0% Pivot o>
@ Join
Ciman> &2 Union
B Script
£p Prediction
(8 Output
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O File -
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Depending on the output type, you will be required to configure one or more
parameters using one of these approaches:

If you select File, you're prompted to select the location where the file is
saved and the output type. Also, you need to determine the Write type,
either Create Table or Append to Table.

To create a Tableau Extract, set the Save Output to Save As File and the
Output Type to Tableau Data Extract ( . hyper).

Selecting Published Data Source requires you to log in to Tableau Server or
Tableau Cloud.

If you decide to save the output to a database table, you need to select the
connection type, allowing you to utilize 10+ connectors. Alternatively, you can
point to a Custom SQL Query.

The most efficient way to save and publish work is to use Tableau Cloud. To pub-
lish the data source, follow these steps:

1.

2.
3.
4.
5

Go to the Save Output drop-down menu and select Published Data
Source.

Pick one option from the drop-down menu, either Select a Server or
Sign-In.

Upon selecting Sign into Tableau Online with your user credentials,
you're prompted to log in to Tableau Cloud.

You can either enter the Tableau Server address or select Tableau Online,
but because you want Tableau Cloud in this case, select Tableau Online.

Click Connecting.
A pop-up screen appears asking for your username and password.

Enter your Username and Password to log in. (Figure 5-28.)

At the prompt, select the project to be loaded and extracted, the project's

name, and the project’s description.
Press Run Flow.

You now have a published data source, putting you well on your way to using
the Published Data Source in Tableau Cloud.
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IN THIS CHAPTER

» Structuring data in Tableau Prep
based on columns and rows

» Understanding how Tableau Prep
and Desktop present measures
and dimensions

» Ensuring accurate and reliable
data for data visualization

» Normalizing data in Tableau Prep

Chapter 6

Structuring Data
for Liftoff

fter you’ve completed the preparation and cleansing phase covered in both
Chapters 4 and 5, your data is on its way to being in tip-top shape, and
you’re just about ready to make the transition from Tableau Prep Builder
back to Tableau Desktop. But first, you need to know about a few remaining
items in the bag of magic tricks —fundamental concepts that, whether you are in
Tableau Prep Builder or Tableau Desktop, can get you from data glut to harmony.

In this chapter, you take a final quick tour around Tableau Prep Builder to explore
features that help streamline your data before heading to Tableau Desktop and
Tableau Cloud for the remainder of the book.

Dipping into Data Structure and Results

As Chapters 4 and 5 show you, particular prerequisites must be followed when
ensuring that data can be readied for evaluation in Tableau Prep Builder. It
doesn’t matter if the data is system generated or stored in a never-ending number
of formats, from file to the database; not all data formats can be treated equally.
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That’s because some formats have well-defined data structures, yielding mean-
ingful results sets. Other times, the cleansing process requires you to transform
data from disarray to — guess what — structure! You can have one table or many.
The point is that you don’t need to do this work across the various data systems;
you can complete it all within Tableau Prep Builder.

Data preparation and, by default, working with the data structure involve the pro-
cess of getting data from chaos to order so that it can be analyzed in Tableau. The
goal is to create a structure for rows and columns and ensure cleanliness and cor-
rectness in data types and values.

Peering into Data Structures

116

When data is in its raw form, you have control over the data structure because you
manipulate and move things all over the place. As soon as you transition to a Tab-
leau product, though, you lose a bit of that control. Tableau assumes that you have
access to the raw data as well as sufficient access within the toolset to shape the
dataset using Tableau Prep. Some situations won’t allow pivoting (explained in more
detail in “Pivoting with data: Tall versus wide,” later in this chapter), aggregating,
or blending data because of how Tableau ingests and presents the data. You can
conduct the analysis, but to be successful, you’ll need to change how you approach
your data, from how you generate calculations to formatting your rows and col-
umns. The following sections address some of these data structure complexities.

Rows and records

It might seem odd to talk about rows and records in this chapter, but I want to
cover some points about data structure and placement of data because your goal
should be to focus on data granularity.

As you prepare your data, you should adhere to the following best practices con-
cerning rows and records.

¥ Each row should contain a unique identifier (UID).
¥ Each row should have a unique purpose.

¥ Each time you have a value such as ExTableName(Count) as a field, you
should know precisely what that value adds to a row.

Your data structure is likely poor if you fail the litmus test for each condition. The
top image displayed in Figure 6-1 shows an example of the data structure almost

PART 2 Prepping Data in Tableau



FIGURE 6-1:
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but not quite meeting the litmus test on the left side. To establish a patient’s med-
ical conditions, four data requirements are captured in the medical record: weight,
height, temperature, and blood pressure, and date is recorded. Although each row
of data indicates health care data that is independent and unique, certain fields,
such as the Patient ID (PID), must be included to ensure 100 percent uniqueness.

In this case, condition one is not met. Each row may appear unique, but what
happens if two patients have the same patient profile, including weight, height,
temperature, and blood pressure captured on the same day? In that case, a user
would be unable to differentiate the record from one patient to another, so con-
dition two is not met because each row does not have a unique purpose. In the
case of condition three regarding calculated fields, the name of a field should be
clearly labeled. The example has no calculated fields, so that condition does not
apply to this use case. By simply adding the PID row, shown in the bottom image
of Figure 6-1, your data structure passes the litmus test because each patient’s
records can be grouped in conjunction with a unique record ID (not seen).

Height Temperature Blood Pressure Weight Date

99.2 120/75 125

PID Height Temperature Blood Pressure Welght

P-135210 66 99.2 120/75 125

Columns and fields

In the previous section’s example, a column is introduced when you need to make
a record set unique to a specific individual or subject such as a product type. In
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that example, the creation of the PID allowed the patient’s records to be aggre-
gated. Hence a unique identity capturing an entire medical history is now avail-
able. Combined with a record ID, which is not seen in Tableau Prep Builder, each
row is then deemed unique. Fields and columns are considered interchangeable
terms, especially in Tableau Desktop. But for Tableau Prep Builder, you should
address a data field relative to how data is grouped with data and their rela-
tionships. An analyst must articulate the field’s association in terms of domain
groups. For example, the domain of shoes may have four different groups: men’s,
children’s, women’s, and unisex (see Figure 6-2).

On the other hand, the more granular items that fall under each domain, such as
sneakers, boots, and slippers, are all item types, not shoe classifications. In other
words, the shoe domain is limited to a focused classification, not an expansive list
of options. Here’s another example: Education, College, and Grades. College is a
type of schooling (education). The Grades category is too broad and could fit in
various ways, so the concept needs to be narrower.

A column should have broad domain appeal so that the data within the field can
be specific yet reliable. Referring back to Figure 6-1, you can see that each column
has consistency because Weight, Height, Temperature, Blood Pressure, and Date
have the same parameters. Assuming that the data contains a UID (which it does
because it is hidden), and combined with a Patient ID (PID) to group like patient
data together, the result is on its way to being a solid data structure.

: Shoes
Column Domains
(Groupings) —
Men's Children’s Women’s Unisex
Shoes Shoes Shoes Shoes

Categorizing fields

Depending on which application within the Tableau platform you use, fields
appear differently in the Data pane. In Tableau Desktop, fields are either treated
as a dimension or measures, indicated by lines in a table in the Data pane. Fur-
thermore, dimensions or measures are considered discrete or continuous, using
a color-coding scheme of blue fields for discrete and green fields for continuous.
Blue and green indicators are referred to as pills, as mentioned in Chapter 1.
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If you have difficulty seeing colors or want an alternative way to discriminate
blue from green, you can’t. The blue/green pills are a set-in-stone feature within
Tableau.

To better understand how to categorize field-level data, take a look at Table 6-1.

Field Types Categories

Type Definition

Dimension  Refers to a qualitative field type, meaning it is described as not measurable. Examples of
dimensions include City, State, Hair Color, or Brand. Notice that none of these is a numerical
term. Dimensions are associated with being discrete because qualitative data describe items.

Measure Refers to a quantitative field type, meaning it's described as having data points that can be
measured using numbers. Examples of measures include income earned, number of clicks, or
quantity. In Tableau Desktop, measures are aggregated by default using SUM. You can change
the way data is aggregated. Measures are generally continuous, but not always.

Discrete When you are looking for distinct values, you are describing discrete data. Restaurants such as
McDonald's and Starbucks are two specific (discrete) brands.

Continuous ~ Continuous data is associated with constant numeric values and order. Examples of numeric
order include distance, time, and weight. In Tableau Desktop, continuous values are presented
on the axis.

REMEMBER

o
e
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An axis in Tableau is created when you drag a measure that can be aggregated
onto the View. You’ll see an axis because there will be a label with a measure’s
name, and it will include a range of values. Tableau creates an axis to scale based
on your dataset.

In Figure 6-3, the Year field is set to continuous, creating a horizontal axis along
the bottom. The green pill for both fields shows that both the row and column are
representative of continuous fields. The line across the time horizon also indicates
a continuous measure.

Figure 6-4 shows that the Year field has been set to Discrete. The field creates a
horizontal header of an axis. The blue background (using the blue pill) and hori-
zontal headers illustrate that the data is discrete.

Tableau Prep Builder does not distinguish dimensions and measures because it’s
a data-cleansing and preparation tool. In cleansing and preparation, you must
know (generally speaking) the difference between discrete or continuous values
to help shape the data as required.
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Structuring for Data Visualization

For proper and compelling visualizations, the underlying data must be structured
in such a way as to make it logical for both users and Tableau itself. Properly
structured data ensures that aggregations and other calculations are computed
accurately, which is the foundation for visualizations.

The following sections show you how to group data for optimal readability and
data analysis. In the case of binning and histograms, you see how to group data
that follows a pattern into bins, or focused groupings using a histogram-based
model. Data tends to follow a structured pattern or data distribution for large
datasets. When the data falls outside the normal range of values, interpreting the
validity of outliers — the odd values in the dataset — is important to improve data
visualization quality. The last section covers how you present your data to avoid
data redundancy and quality concerns. When creating a wide formatted dataset,
data does not repeat in at least one column, usually the first. An example is a
unique record ID. If you utilize tall datasets, minimizing the use of columns, you
will have data repetition, likely resulting in a need to cleanse your data with a tool
such as Tableau Prep Builder.

Binning and histograms

Fixed values are continuous. Your age is an example. It doesn’t change for
365 days, so there is a distance between one year and the next. Think about the
time. Can you change the fact that there are 60 minutes in an hour, 24 hours in a
day, or seven days a week? Not a chance.

When someone asks a 42-year-old person how old they are, do they exclaim from
the rooftops, “42 years old, 7 months, 23 days, and 13 hours old?” Okay, that is
a bit extreme, but generally people say their age in terms of their latest birthday
(or they say 39 going on whatever). A cute little seven-year-old may get into the
nitty-gritty of years, months, and days, but they won’t when they get older.

Speaking of one’s age this way is an example of binning — in this case, by using
a time-bound reference, age. Binning is a way to group related values together
rather than have an exorbitant number of distinct, redundant values. When you
create a fixed value despite having a more precise answer available, you lump all
the facts into a grouping of sorts. How many surveys have you taken in which
you were asked to select your age: 1824, 25-34, 35-44 and so on? That type of
grouping is another example of binning.

Tableau Prep Builder uses histograms to visualize the distribution of numeri-
cal data using binning. The histogram is similar to the bar chart, but it spans a
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FIGURE 6-5:

binning and
histogram
structures.

grouping across a continuous axis, such as the range of ages in a survey or time
horizons. The height of the bar, as represented by the bar’s rectangle shape, is
determined by the frequency of values using the count function.

In the example presented in Figure 6-5, you see two variables, Mobile Devices
and Age.

Grouped Fields

+# GROUP Abe GROUP Q

Mobile Devices = Age =

18-24
25-34

45.54
55.52

=

=
a =

I've binned both variables to show you two perspectives. The summary view illus-
trates that owners of mobile devices aged 18—62 own anywhere from one to ten
devices. Each bar represents the aggregation of values, demonstrating how often a
user may have a specific number of devices. Of the range of ten possible answers,
there are eight unique binned values that Tableau has determined should be
grouped together for the count of mobile devices. Each bar represents the number
of people within the sample with a given number of mobile devices. For example,
there might be five respondents with four mobile devices, whereas one respond-
ent in this example has ten or more.

For the detailed view of the age of those owning mobile devices, each group
was aggregated, illustrating the binning of range-bound data. The detailed view
shows in the survey response how many respondents participated in the mobile
device survey. For example, 6 of the 30 respondents were aged 25-34, repre-
senting the largest bar in the model. The binning was derived by evaluating
the ages reported by the participants and then aggregating the results into the
appropriate groups.
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Distributions and outliers

After your data is consistent enough to be evaluated, having been cleaned in
Tableau Prep Builder, you’ll want to complete an activity that allows you to under-
stand its range of possible values, known as distribution. This is also the time to
determine whether you have any one-off data points, known as outliers.

Distributions give you an idea of how your data is shaped within the histogram.
Depending on the size of the dataset and the range of the bins within the histo-
gram view, ensuring that your data is complete can be tricky. You can be sure that
the shape is rock-solid only if you know your data; otherwise, the distribution
won’t make sense.

Take, for example, the dataset discussed in the previous section, “Binning and
histograms.” I cover two variables: the number of mobile devices and age. Any
number of variables in that dataset would be acceptable, right? Not really. Age is
range-bound, as is (presumably) the number of devices a person owns. Is it pos-
sible for a person to own 1,000 mobile devices? Yes, it’s possible but not likely. If
you saw a maximum of 10, and then someone said they owned 1,000 devices, that
is most certainly an outlier. For the user with 1,000 devices, that outlier should be
discarded because it will throw off the entire visualization, given that it is a single
anomaly.

You can gain a perspective on data ambiguity using a data example everyone is
all too familiar with. The number of times the search term COVID-19 appeared on
Google starting in January 2020 is one for the record books. Upon the lockdown
in China, followed by the United States and numerous other countries, the search
term COVID-19 peaked on March 12, 2020. It was the number one search trend
before the news, weather, music, and sports (really) until April 26, 2020. Since
then, COVID-19 has been considered a common search term on Google. So, what
do we learn from this trend? There was a date-based trend that had COVID-19 as
the predominant search term, not at a single point in time. In this case, the data
should not be discarded because a unique trending distribution over a given period
exists.

To zoom in a bit more: March 2, 2020, to April 26, 2020, should for all purposes be
considered an outlier because the value is extreme relative to other search values
in Google’s search engine history. Although some may say that Google exagger-
ates their numbers from time to time (they don’t; robots do the counting), errors
within a range are possible. For this example, it’s not likely, though, given the
nature of the global lockdown. The outliers are correct, given that the outliers
were part of a trend over a particular period, not a single blip on the radar, which
indicates that natural data anomalies can be introduced into binning and histo-
gram data.
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To review the COVID-19 Google Search dataset, go to https://trends.google.
com/trends/story/US_cu_4Rjdh3ABAABMHM_ _en.

Pivoting with data: Tall versus wide

Most data analysts are accustomed to exploring wide spreadsheets with many col-
umns of data and few rows. The wide-versus-tall debate often leads folks like you
and me to manipulate our data sources because complex data makes us feel unset-
tled. In a typical business productivity application, pivoting functionality helps
you shape your data from tall to wide and vice versa. For those using Tableau’s
pivot functionality, the word pivot suggests going from people-facing (wide) to
machine-readable (tall or long) by transforming columns into rows.

Pivoting data is a complex exercise in both Tableau Desktop and Tableau Prep
Builder. Depending on the quality of the data source and needed searchability,
the requirements vary greatly. To learn more about data pivot-based prepara-
tion requirements in Tableau Prep Builder, go to https://help.tableau.com/
current/prep/en-us/prep_pivot.htm.

Have you ever seen publicly accessible government data before? It’s dizzying for
any expert analyst to interpret, never mind anyone not in that field. There are
numerous top-level agencies in the United States and hundreds, if not thou-
sands, of government departments and branches that roll up under the 15 or so
big agencies. So it goes without saying that the interpretation of data would yield
a separate column representing each agency’s data. Then you’d have a minimum
number of rows of data depending on how many years of data is available. Man-
ageable, but quite the eye sore.

The table in Figure 6-6 shows a dataset provided by the White House. I've refor-
matted the complex dataset to be readable in Tableau using Microsoft Excel. You
can access the raw data files at https://www.whitehouse.gov/omb/budget/
historical-tables/. The dataset contains the Executive Branch Civilian Full-
Time Equivalent Employees count as a percentage from 1981-2023. Given there
are 11 agencies where data is reported over a 42-year period, the dataset is a good
example of a wide dataset because there are 43 columns and just 11 rows of data.

If you read the document as is, you can understand which agencies support the
most personnel relative to the U.S. Executive Branch budget. However, to suc-
cessfully cleanse the data and bring it into either Tableau Desktop or Tableau Prep
Builder, you must do the following:

¥ Ensure that the dataset has a single field per column.

¥ Ensure that each agency has only a single data point per year based on a
percentage of total employees.
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FIGURE 6-6:

A wide dataset
from white-
house.gov.

FIGURE 6-7:

A wide dataset
in Tableau
Desktop.

HHS,
s Ed“m,ﬁml’ Homeland s i Transpor- %
DoD Agriculture Su:mll Security Interior | Justice e Treasury | Veterans Other
Security -
Admin,
flos1 40 36 13 18 38 23 15 48 102 16.8
1982 472 54 71 18 35 22 26 46 104 153
1983 474 53 7], 19 35 23 P 47 103 147
1984 480 52 6.8 18 35 24 i) 49 10.5 142
1983 48.7 30 6.3 18 34 24 26 30 103 139
1986 403 49 6.3 18 33 26 26 550 104 136
1987 490 40 6.0 20 33 26 26 34 103 136
1988 417 51 38 22 33 27 27 6.0 10.5 139
1989 480 3a: 57 X2 34 30 27 6.0 100 138
1990 46.3 51 36 22 33 3.0 27 6.0 08 159
1991 459 52 6.0 23 34 34 28 63 103 144
1992 40 32 62 25 33 36 29 6.2 106 146
1993 436 53 64 25 3.7 38 29 62 109 147
1994 423 34 6.4 26 37 30 29 6.3 114 151
1995 417 53 6.3 27 3.7 42 29 6.6 116 148
1996 412 33 6.7 31 33 44 30 6.3 1.7 143
1997 40.7 34 6.9 34 36 48 3.1 64 115 143
1998 395 54 gL 3T 37 51 32 63 116 145
1900 383 34 7], 3.7 38 33 33 64 116 151
2000 364 52 70 37 37 53 31 6.3 12 181
2001 374 36 T4 40 40 i3 33 6.6 g 143
2002 37.0 55 .54 ] 40 519 35 6.6 119 141
2003 333 36 70 1.9 30 34 32 6.3 116 13.5

Although presenting this dataset may look easy in Excel, porting the data into
either Tableau Desktop or Tableau Prep Builder complicates the data’s appear-
ance because your data is transformed. Each field will be represented in a separate
column. In other words, each agency will have a distinct row (single field), and
each year will have a distinct column (many fields). The dataset here is wide, as
shown in Figure 6-7.

Wide Date Example
Year

2006 2007 2009 2010 2013 2014 2015 2016 2017
Agriculture 5.30 5.20 4380 4.50 420 4.20 4.20
DoD 3610 3600 34.80 3|50 3530 3520
HHS, Educa. 690 6.80 6.50 6.80 6.80 680
Homeland S_ 810 810 890 8380
Interior 370 330 3.10 310
Justice 5.30
Other 16.10
Transpor-t 2.70
Treasury 5.30 70
Veterans 13.40 1590 16.40 16.80 17.00

If you were to swap rows for columns in the Excel worksheet, you’d then create
tall data. Now, technically you could have pivoted this data in Tableau Desk-
top. However, I want to show you how having a column for each agency and
then listing each agency’s percentage per year appears. The dataset is a tad
overwhelming.
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FIGURE 6-8:

Tableau trans-
forms an Excel

spreadsheet

into a Tableau-

readable tall
dataset.

Tableau Desktop consolidates your dataset from the Excel document, which is in
the tall format, to a compressed set of five rows of data (years) and four distinct
columns representing the sum result of each agency. In Figure 6-8, I don’t post
all agencies in this dataset, but only a subset.

Compared to the Excel spreadsheet shown on the left in Figure 6-8 containing
20 rows and 3 columns of discrete data, Tableau Desktop has transformed the
dataset by listing dates in a single column and having each agency represented as
its unique column versus row, as shown in the wide data example in the previous
section. Because each row has some form of unique attribution: date, agency, and
percentage of the employee population, the dataset is optimized to be readable as
a machine-ready format, hence the definition of tall data.

[ Justice 1981 23 Data O
o = Cc—

Treasury Tos1 5
[Veterans 1981 102
[Justice 1982 22

i fioe2 26
[rreasury () s
[Veterans 1982 104
[ Justice 1983 23

i 1983 2
Treasury fioes %]
[Veterans 1983 105
[Justice 1984 24
T i 1984 2.7
| Treasury 1984 49
[Veterans 1984 10.5
[Justice 1985 24

1985 26
:::::.: Fii? ;;5 Tall Data in Tableau Desktop
Tall Data in Excel

Normalizing Data
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One last topic that might pique your interest before I wrap up the topic of Tab-
leau Prep Builder is a discussion on normalizing data. Generally, you don’t think
about normalizing data when addressing a single table. Relational databases often
contain several tables sharing a common bond. Each table contains one or more
unique identifiers, known as primary and secondary keys, on a per-record (row)
basis. By joining keys, records become related so that information can be con-
tained in a single table. If you can link the tables to find commonality, you can
reduce data duplication.

Think about when you go to a doctor. Every doctor has an electronic health record
system containing medical data on you, their patient. Some common data ele-
ments include name, date of birth, phone number, and perhaps your unique
patient ID. There are two possibilities for how your data can be presented. The
first aggregates all data into a single table, as shown in Figure 6-9. Although
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FIGURE 6-9:
Assingle

table before
normalization.

FIGURE 6-10:
Tables are bro-
ken to address
the group and
individual-level
information for
normalization.

this approach may be ideal if all clinicians operate in the same medical practice,
it is not likely because most patients go to many doctors across many medical
practices.

For these reasons, separating the datasets into more discrete blocks that
compartmentalize data into groups is more suited to patient-centered data. The
primary key (indicated by the arrows in Figure 6-10) synthesizes the record asso-
ciation between two tables. However, you want to look at group-level informa-
tion for more precision in grouping records for trend analysis. The examples of
State in the Demographic Data table and Blood Type and Blind in the Medical Data
table are distinct groups that offer individual-level information with grouping
opportunities.

When you break down tables into more discrete datasets, there is often the
possibility of common fields within one or more columns. This process is called
normalization. When you normalize data, you are helping to reduce redundant data
found in the database.

PID Patient Last Name Patient First Name Patient Phone Age Blind Blood Donor City State Zip Code
1z404) Smith James 617-555-1234 32 No Yes Phoenix AZ 72901
27404) Jones Barbara 617-555-1412 435 No Yes Scotsdale AZ 72922
37404) Brown Randall 202-555-1922 52 No No Washington DC 20005
47404 Irving Rebecca 202-555-9151 13 Yes No Bethesda MD 20814
5Z404) Washington Simon 757-555-2412 43 No Yes Virginia Beach VA 23455
62404) Clayton Maura 703-555-3933 22 Yes No Arlington VA 22201
77404) Gibson Brooklyn 404-555-0667 17 No Yes Atlanta GA 30318

Demographic Data /'\

REC PID Patient LastName | _Patient First Name | Patient Phone Age state_ \| ZipCode
1 17404) Smith James 617-555-1234 32 AZ 72901
2 27404) Jones Barbara 617-555-1412 a9 Az 72922
3 37404) Brown Randall 202-555-1922 52 DC 20005
4 47404 Irving Rebecca 202-555-9151 19 MD 20814
5 52404) Washington Simon 757-555-2412 48 VA 22455
6 652404 Clayton Maura 703-555-3933 2 va 22201
7 72404) Gibson Brooklyn 404-555-0667 17 GA 30318

Medical Data
REC PID ~ Blind Blood Donor ™,
0 [1zan [ A o Vs h
22 | 2za04) No Yes
23 | 3zaqm No No
24 | azaq8) Yes No
25 | szaqa No Yes
26 | ezacm [N\ Yes No A
27 | 7za0m [ NG No Yes
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REMEMBER

Normalization requires that each table maintain a minimum of one shared unique
field that can be combined to bring the data back together.

When the two tables are separated, as seen in Figure 6-10, the Patient ID (PID) is
the common field that joins the tables. However, the tables have redundant data
fields containing YES/NO (Blood Donor, Blind) or States that can undoubtedly be
consolidated. If you have duplicated data among the records but no PID, the record
set will most certainly shrink. But combining the patient data tables using the PID
as the unique identifier, the PID creates a dataset that is normalized because all
patient records among two or more tables are grouped together using the unique
value. If you have duplicate PIDs, consolidation of the record set is inevitable.

In summary, as you are prepping and packaging your data for liftoff, remember
that with normalized data, each row has a unique identifier. Also, each table must
have a minimum of one column that can be used to connect tables to create key-
based relationships.
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IN THIS PART ...

Familiarize yourself with the key Tableau Desktop
features and functionality, including menus, toolbars,
and cards.

Develop compelling visualizations for reporting,
dashboarding, and storytelling using Tableau Desktop.

Extend the power of the visualization by adding
analytics functionality and mathematical capabilities
using Tableau Desktop.

See how to make Tableau Section 508/WCAG
compliant.

Present data using dashboards and stories within
Tableau Desktop.



IN THIS CHAPTER

» Exploring the menus and toolbars
throughout Tableau Desktop

» Differentiating the workspace
from the worksheet

» Understanding the differences
among the worksheet, dashboard,
and story

» Utilizing features such as cards,
filters, formatting, sorting, and
presentation modes

Chapter 7
Touring Tableau Desktop

f all the applications in the Tableau product suite, Tableau Desktop is by

far the one you’ll use most as a data analyst. Tableau Desktop was the first

application developed back when its founding company started in the late
1990s. It remained the industry leader because of its rich feature set. To create
reports, dashboards, KPIs, and stories, you must use Tableau Desktop.

In this chapter, I walk you through the key features of Tableau Desktop so that you
can transform data into visualization masterpieces, allowing you to tell a story
with your data.

Getting Hands-On in the Tableau
Desktop Workspace

Tableau Desktop touts itself as an all-inclusive data analytics and business intel-
ligence solution. All-inclusive is the key phrase, because all activity is completed
in the Tableau workspace, which consists of menus, toolbars, data panes, cards,
shelves, and sheets. A sheet can represent one or more worksheets, dashboards,
and stories.
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In Figure 7-1, notice the conglomeration of capabilities built into the Tableau
Desktop, including

»

»

»

»

»
»
»

»

»

Workbook name: The name of your workbook, which may consist of
worksheets, dashboards, and stories. The workbook name in Figure 7-1
is PSC Code for Tableau.

Cards and shelves: A drag-and-drop interface in the workspace used to add
data among one or more views. In the figure, the card Product Or Service
Codes has been dragged from the Rows shelf to the Filters shelf. Doing so
allows a user to create a filter for Product Or Service Codes.

Views: The primary canvas where visualizations (referred to as a vizzes) are
created. The figure shows a listing of Federal Agencies that purchased
products or services under PSC Code 7030 or DA10. Each bar represents
the SUM dollar amount obligated for the specific agency.

Toolbar: The central location of commands and navigation aids to complete
your analysis.

Start: Your ability to connect to new data sources begins with the Start icon.
Side Bar: Provides direct access to the Data and Analytics panes.

Data Source tab: This tab serves as the central location to access the Data
Source pages so that you can view your data.

Sheet tab: Tabs in Tableau Desktop provide access to various workbook
pages, whether a worksheet, dashboard, or story.

Show Me: Enables you to select the appropriate viz, based on the number of
dimensions and measures included on the cards and shelves. Assuming that a
viz is active, you'd click once, and the viz updates in the View area.

I reference these specific areas of the Tableau Desktop throughout this chapter.
These are the critical launch points to managing data, creating visualizations, and
conducting analysis.

Making use of the Tableau Desktop menus

Menus in Tableau are one way to access all the features available to your work-
space. Whereas the toolbar visualizes vital features, the menu categorizes each
feature based on business functionality. For example, all worksheet, dashboard,
and story capabilities fall under their respective menus. In contrast, you can
access a complete set of analysis capabilities on the Analysis menu. The following
sections dig a bit deeper into each of the menus and the critical capabilities within
Tableau Desktop.
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FIGURE 7-1:
Overview of
the Tableau
Desktop
interface.

Side Bar Workspace toolbar

Start  Workbook name  Cards and shelves Views Show Me

[T T F— ) o x
%o Dats Weriohest Owibowd %oy Anshais Map ot Ser’ Window e

PSCCode 7020and DAID 6 & 8

Sheettab

Data Source tab

File menu

The File menu (Figure 7-2) is the central point where you save Tableau Desktop
products and export Desktop files to alternative file formats. You can also import
data into Tableau, set your data locale, and configure outputs to be print-ready.
If you want to start a new workspace (choose New), open an existing workspace
(choose Open), or close the current workspace (choose Close), you can complete
each of these essential functions directly from this menu.

Data menu

Data is at the heart of Tableau Desktop. The features that are available as part of
the workspace vary somewhat from those you can access on the Data Source page.
When you want to fully exploit all the features within a data source that’s already
connected to Tableau Desktop, you go to the worksheet and click the Data menu.
Most features are greyed out unless you are copying and pasting across multiple
data sources. You can connect to a new data source from the Data menu, as you
can by clicking the Tableau icon.
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FIGURE 7-2:
The File menu.

File Data Worksheet Dashboard Story

New Ctrl+N
Open... Ctrl+ 0
Close

Save Ctrl+5
Save As...

Revert to Saved F12
Export As Version...

Export Packaged Workbook...
Export As PowerPoint...

Show Start Page Ctrl+2
Share...

Paste Ctrl+V
Import Workbook...
Page Setup...

Print... Ctrl+P
Print to PDF...

Workbook Locale ’

Repository Location...

1 C\.APSC Code for Tableau.twb

Exit

Most configurable features on the Data menu can be accessed under the active Data
Source page. Active options include adding, removing, or extracting data from the
data source. In addition, you can publish a data source and append existing data
sources. You also find functionality such as configuring data source names and
ensuring that referential integrity exists on the Data menu within a workspace,
as shown in Figure 7-3. After you create a new data source for the Tableau work-
space, you see a Data menu that varies slightly (see Figure 7-4). Each option in
this menu allows you to complete a more detailed data-related task that you can
see within one click.

Worksheet menu

The Worksheet menu combines all the features needed to create, format, and build
interactive experiences for a given worksheet. The Worksheet menu breaks out
into subsections (see Figure 7-5), which include these capabilities:

3 Creating a new worksheet: Allows a user to create a new worksheet.

3 Managing the worksheet: The menu items Copy, Export, and Clear enable
you to copy (images, data, and crosstabs), export (images, data, and cross-
tabs), and clear datasets of various formatting, sorting, and filtering
anomalies.

134 PART 3 Telling the Data Story in Tableau



FIGURE 7-3:
The Data
Source menu
under the
Worksheet
menu.

FIGURE 7-4:
The Data
Source menu
on the Data
Source page.

ata Worksheet Dashboard Story  Analysis Map Format  Server  Window  Help
:.;. Mew Data Source Ctrl+D g/ -0 &
Past Ctrl+V
2 1 Product Or Service C..
Refresh All Extracts...
ISUM(Total Obligated ..
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Replace Data Source... 0D and DA1O by Ageﬂcyf
[P AN S Um0 oS sDSN I SIAESSIDIME) Edit Data Source...
Refresh 5
am View Data...
farks Rename...
il Automatic - o Duplicate
Close
7 s} o
Coler Size Label h. [ Extract Data...
=
5 Use Extract
- = 2 o e Extrac
Detail Tooltip £ frtaE "
=
% ) Edit Data Source Filters...
o4
= Replace Data Source...
o
] ; Assume Referential Integrity
e Date Properties...
Edit Aliases... r
2M
Publish to Server...
v Add to Saved Data Sources...
1N
Export Data to CSV L3
on Properties...
Data Server Window Help
a. New Data Source Ctrl+D
Refresh Data Source
Duplicate Data Source
Paste Data as Connection Cirl+V

Paste Data as Data Source
Export Data to CSV >

Close Data Source

Edit Data Source Filters...
Assume Referential Integrity
Join Mull Values to Null Values

Maintain Character Case (Excel)

Contracts_PrimeAwardSummaries_2022-12-03_H13M48551_1 >

3 Applying interactive elements: You use the Actions menu to create
interactive relationships among data elements, dashboard objects, and other
worksheets within Tableau Desktop or on the web. The tooltips (a way to
include text-based data in a pop-up format) are also part of this section of the
Worksheet menu and are worksheet specific. Tooltips are briefly discussed in
terms of integration in both Chapters 10 and 11.
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TIP

¥ Formatting a worksheet: Here you find the following submenus related to
labeling and marking a worksheet:

Show Title: Allows you to present the title on a view.

Show Caption: Allows you to better understand the visualization through
a textual description authored entirely by Tableau.

Show Summary: A type of card that helps you understand the breadth of
the Tableau dataset included within a view.

Show Cards: Enables you to select which areas of the interface should be
visible (or not). For example, a Filters card can be shown or hidden.

Show View Toolbar: To maximize the screen real estate, you may want to
hide the toolbars on the top. In this case, you can show or hide the toolbars.

Show Sort Controls: Data can be presented as either ascending or
descending. To ensure that the sort order is present, you want to make
sure that the Show Sort Controls is enabled.

¥ Adding metadata to the worksheet: If you need to add context or duplicate
the crosstabs, this menu segment includes all the firepower under two
options:

Describe Sheet: Allows you to see details about elements used in a
visualization.

Duplicate as Crosstab: Allows you to insert one or more worksheets into
a workbook, and then populate the sheet with a cross-tab view of the data
from the original worksheet.

3 Enabling updates: There are two options to choose from: Auto Updates and
Run Update. You can have the system auto update the data source in real
time, or you can select Run Update to update when you prefer.

Many of the features listed also have like-kind buttons on the toolbar. With the
menu, you get all the features. On the toolbar, you’re limited to the critical capa-
bilities for a worksheet.

Dashboard menu

Similarly to the Worksheet menu, the Dashboard menu is divided into sections,
using a horizontal line to break up features. Given that a dashboard’s purpose
combines worksheets, you don’t see many formatting-related options on the
Dashboard menu. Instead, the Dashboard menu focuses on how to present the
data on various devices such as desktops or tablets. Because dashboards also pres-
ent a variety of datasets, Tableau Desktop allows you to add grids to each work-
sheet so that you can complete a more detailed analysis. The Dashboard menu
(Figure 7-6) is broken out into key sections, as follows:
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FIGURE 7-5:
The Worksheet
menu.

TIP

Create a new worksheet — 1, new Worksheet Ctrl+M
Copy 3
Manage the worksheet ——  Export 4
Clear »
. . Actions... Ctrl+Shift+A
Apply interactive elements —— vt Gt
Tooltip...
v Show Title
Show Caption
Show Summary
Format a worksheet —1—  Show Cards v
Show View Toolbar L

»

»

»

»

»

»

»

To save and export a dashboard as a graphic, which is a static picture showing
data, you can either copy a worksheet as a viz or export a worksheet to create a

Worksheet Dashboard Story Analysis

v  Show Sort Controls

Describe Sheet... Ctri+E

Add metadata ——
Duplicate as Crosstab

Auto Updates L4

Enable updates ——

un Update

New Dashboard: Allows you to create a new dashboard.
Device Layouts: Allows you to choose desktop, phone, or tablet.

Grids: Provides a matrix design to organize and present specific visual
elements on a canvas, enabling you to understand how they relate to one
another.

Formatting and Images: Allows you to format the dashboard with text-based
elements or to add external images.

Titles and Actions: Allows you to add a meaningful title or actions, a means of
adding context or interactivity to a dashboard.

Updates: Allows a user to configure Auto Updates or run a manual update on
a dashboard dataset.

Current Layout: Presents the current layouts available.

single snapshot of the data in the form of a . png graphic file.

Sometimes users hide the dashboard title because data may not be entirely related
to all the visualizations. Select the Show Title option if you want to show the

dashboard title.

CHAPTER 7 Touring Tableau Desktop 137



FIGURE 7-6:
The Dashboard
menu.

A

WARNING

Dashboard Story Analysis Map Format Server Windd
New Dashboard — . New Dashboard

Device Layouts —{—  Device Layouts 4
Grids —1  Show Grid
Grid Options...
Format

. Copy Selected Dashboard ltem
Formatting and Images —— 7 - ReE e
Copy Image

Export Image...

Clear
Titles and Actions ——  Show Title
Actions... Ctrl+Shift+D

v Auto Update
Updates ——

Run Update

Add Phone Layouts to Existing Dashboards

Add Phone Layouts to New Dashboards

Current Layout —

< |

Story menu

The Story menu, shown in Figure 7-7, appears to have few options. You can for-
mat, copy images, export images, clear the story, and enable or disable the title
and backward and forward buttons, and that’s seemingly all you can do — unless
you look at the expandable cards. In contrast to some other features with full
menus, the story features take advantage of cards instead. For example, when you
select Format, a card appears on the left side of the Tableau Desktop interface.
That card enables you to format the story experience using options such as the
following:

3 New Story: Allows you to create a new story

¥ Format: Offers various formatting options including background enhance-
ments, navigation enhancements, and font/image options

¥ Title and Navigator: Allows you to add a title and create the story’s naviga-
tion using story points

¥ Updates: Allows you to refresh the data

You find out more about creating a story later in the chapter, in the section
“Differentiating between a Dashboard and a Story,” as well as at length in
Chapter 10. Be warned though that standard design terminology in everyday ana-
lytics platforms does not apply to a story, as I just described. The story is one of
the areas in Tableau that require you to learn a bit more lingo.
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FIGURE 7-7:
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menu.
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Analysis menu

The Analysis menu is full of bells and whistles. As with other menus, it has dis-
tinct sections, as shown in Figure 7-8. You can explore the analysis features more
fully in Chapters 8 and 9, which go deeper into data visualization, but here’s an
overview of the Analysis menu sections:

»

»

»

»

»

»

Labels/Measures/Marks/Data: This menu section enables you to label, view,
and explain your data by applying different approaches. You can either
aggregate measures or keep them distinct.

Percentage Of: Depending on the measurement type selected, each measure
on a worksheet is expressed as a percentage of a given measure within one or
more panes in a view.

Summarization, Trending, Values, and Layouts: This segment offers a real
hodge-podge of analysis options, enabling you to establish grand totals, look
at trend-line analysis, show/hide particular values created, and show/hide
empty values if applicable in a dataset.

Legends, Highlighters, Filters, Parameters: This is another section with a
boatload of tools that enable data filters, support data parameterization using
calculations, and offer more aesthetic approaches to your presentation by
highlighting data or adding legends for data awareness.

Calculated Fields: If the data doesn't exist, you can create targeted fields to
enhance the dataset with calculated fields. This section is also where you go to
create a calculated field (or edit the field if one has already been created).

Cycle Fields/and Swap Rows and Columns: These two options are grouped
but have polar-opposite impacts on the data. Whereas you use Cycle Fields to
flip-flop the order of the rows and columns in the dataset, often changing the
accuracy of data, you use Swap Rows and Columns to change the visualization
from left/right to top/bottom. The data is merely presented from a different
visual perspective.
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Map menu

Unless you are using one of the map-based visualizations, the Map menu is of
little value to you. Likewise, if your dataset has no map data such as city, state, or
county, you can skip this menu. But if you do have some demographic-oriented
data, you’ll find that Tableau’s mapping functionality is second to none. You have
various ways to display your map output, whether in light, dark, or normal mode,
using the following options shown in Figure 7-9:

3 Background Maps: Offers map-rendering types such as street, outdoor,
satellite, light, dark, offline.

3 Background Images: Allows you to add a custom background to your map.
For example, you can add a state seal if you're creating a map for a specific
state in the United States.

¥ Geocoding: Lets you integrate geocoding targets into a Tableau map
visualization.

¥ Edit Locations: Enables you to edit the map targets to be more specific,
based on a geographic region such as a state or country, depending on
geographic parameters in the map type.
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FIGURE 7-9:
The Map
menu.

3 Map Legend: Lets you add color variations to a map.

3 Background Layers: Allows you to add textures to your map such as land
cover, terrain, coastlines, or streets or highways based on map granularity.

3 Map Options: Lets you select which controls should be enabled or disabled in
the Tableau Map Viewer, such as search, layer control, pan and zoom, scale,
and units of measure.

When you need to look for more granular details, you can get down to street level,
outdoor, or satellite views so that your data appears in 2-D or 3-D. If you prefer
to add third-party mapping data sources, you find such options within the Back-
ground Maps menu (WMS/Mapbox Options).

You can also add multiple layers to your maps, depending on how many data-
sets are integrated into a single workspace. Suppose, for example, you have three
worksheets. Each worksheet can be a layer of a map brought together as a single
visualization.

Map Format Server Win
Background Maps L¢
Background Images »
Geocoding L4

Edit Locations...

Map Legend

Background Layers...

Map Options...

Format menu

You can format any object from this single menu in Tableau. No questions asked.

The single menu is your single source to locate formatting options, which is help-
ful if you don’t know which card controls which formatting function. Most fea-
tures in Tableau use the point-and-click method, so you can simply highlight an
item in a specific card, go to the Format menu, select the formatting feature you
want, and then follow the prompt. Options such as Font, Alignment, Shading, Bor-
ders, and Lines align to the more traditional formatting activity on a document.
Visualization-rich formatting options also appear on this menu, including these:

¥ Panes: Enables the Worksheet, Dashboard, or Story Format panes.

¥ Format: Enables the specific panes for fonts, alignment, shading, borders,
and lines.
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3 Animation: Enables the Animation pane for you to integrate interactivity into
your Tableau workspace.

3 Lines, labels, and captions: Allows you to enhance your visualization using
reference lines, drop lines, annotations, titles, captions, or field labels. Each
menu option enables a new pane.

¥ Visualization enhancements: You can enhance visualizations with the use of
legends, filters, highlighters, or parameters.

3 Themes: Enables you to create a targeted look and feel to workbooks and cells.
3 Copy/Paste Formatting: Lets you capture formatting once and reuse it.

¥ Clear: You can clear the formatting of the worksheet, dashboard, or story.

Figure 7-10 shows the Format menu.

You may notice some repetition of option names on certain menus. For exam-
ple, the Format menu contains many Analysis options such as Highlight, Filter,
Legends, and Parameters because they are also deemed to be formatting options.
Although they appear to replicate options of the same name elsewhere, they actu-
ally vary in feature functionality. On the Format menu, options are specific to data
formatting, whereas on the Analysis menu, they relate to creating or evolving the
data elements.

Server menu

You can think of the Server menu, shown in Figure 7-11, as your candy store for
all things relating to public and server data. This menu enables you to access the
most popular Tableau Public datasets, publish your own datasets for the world
to explore via Tableau Public, or take the traditional approach by using Tableau
Server (or Cloud) for publishing workbooks, data sources, and filters. The menu
specifically points out what features are unique to Tableau Public versus Tableau
Server and Tableau Cloud.

You also can access the free Tableau Bridge Client from this menu so long as you
have a Creator license.

Sign in before you do anything to save time if you intend to use Tableau Server,
Tableau Public, and even Tableau Cloud. Simply click the first option, Sign-In. If
you haven’t signed in to one of these applications, you’ll be prompted every time
you try to publish your data.

The Tableau Online Link is embedded on each Tableau Server connection page so
that you can create a connection to Tableau Cloud.

PART 3 Telling the Data Story in Tableau



FIGURE 7-10:
The Format
menu.

FIGURE 7-11:
The Server
menu.
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Window menu

You can use the Window menu (Figure 7-12) as your cheat sheet for accessing all
your worksheets, dashboards, and story tabs. Instead of going to the bottom of the
screen to find all your worksheets, dashboards or stories, click the Window tab to
the Window menu on the Tableau toolbar to see how many items you’ve gener-
ated. If you want to focus on a specific item, select that item with a single click.
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The other feature offered by the Window menu is the capability to show and hide
standard features, such as toolbars, status bars, and sidebars. Again, it takes only
a single click on the menu option to make one of these bars appear or disappear —
nothing less, nothing more.

Window Help
Presentation Mode F7
v Show Toolbar

Show Status Bar
v Show Side Bar

<

Bookmark »
Sheet 1
Dashboard 1
FIGURE 7-12: Story 1
The Window
v  Sheet2
menu.
Help menu

Chapter 14 goes into more detail about many of the Help menu items shown in
Figure 7-13, so I don’t belabor them here other than to say that they are free
self-help training and education resources. Tableau heavily emphasizes using
self-help resources. As you can see in the figure, the menu offers Open Help
(Forums), Get Support (Ask the Community or Pay for Support), Watch Training
Videos, and Check for Product Updates.

You find a few features in Help that most users would expect to find on a different
menu, such as File, which is typically where application preferences and licensing
details are located. Not with Tableau. You modify all your application-wide set-
rememper  LiNgS, preferences, licenses, and language selection choices using the Help menu.

Help
Open Help F1
Get Support...
Check for Product Updates...
Watch Training Videos
Sample Workbooks L4

Choose Language 4
Settings and Performance 4
FIGURE 7-13: Manage Product Keys...

The Help
menu.

About Tableau
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FIGURE 7-14:
The full
Tableau
Desktop
toolbar.

FIGURE 7-15:
Tools on the
first section
of the Tab-
leau Desktop
toolbar.

Tooling around in the toolbar

The toolbar appears across the top of Tableau Desktop (see Figure 7-14). Although
it’s not as robust as the menus, the toolbar clusters key features that are neces-

sary

to manipulate and analyze data and fully exploit the visualization options

available. As you work through the toolbar, you notice that it is divided into sec-
tions. The first section is specific to creating data sources and handling standard
application functions such as undoing and redoing previous actions. The follow-
ing list describes the tools found on this first section of the toolbar, also shown
in Figure 7-15:

% € >2-L 8 8- -0 e IFE 2 T f  Standad - W OJ | o}
Show Start Page New Data Source
Redo Save Run Auto Update

[ [ [ [
«>=2-Q 8 8§-
|

»
»

»

»

»

»

»

Undo Replay Animation  Pause Auto Update

Show Start Page: Enables a user to go back to the Start page.

Undo: Reverses the most recent actions in a workbook. A user can reverse an
unlimited number of times, back to when Tableau was most recently opened.

Redo: Repeats the last actions reversed, assuming that you've selected the
Undo button at least one or more times.

Replay Animation: When you have one or more states within a visualization,
you can see the various states by pressing this quasi-Play button. Various
speeds are available with the Replay Animation button.

Save: Saves changes made in a workbook.

New Data Source: Opens the Connect pane to create a new connection or to
enable a user to access an existing saved connection.

Pause Auto Update: Allows you to control where Tableau updates the view
when you make changes.
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3 Run Auto Update: If running a query, you can manually update your data to
make changes, assuming that Auto Update is turned off.

The next section of the toolbar functionality, shown in Figure 7-16, centers
around creation and filtering tasks. You must put your magnifying glasses on to
see the itsy-bitsy menus. Each toolbar option has a drop-down menu with sub-
functions. For example, the first button allows you to create a new worksheet.
When you click the button, options appear for creating a new dashboard or new
story. Depending on what feature you’re using (worksheet, dashboard, or story),
the other two toolbar buttons vary in drop-down capability. The second button
always creates a duplicate feature, and the third is intended for clearing a sheet,
residual formatting, and filters.

Duplicate

|
FGURE7-16: | i) - G il -
|

Core work-
sheet, |
dashboard, Clear
and story
functionality. ~ Drop down to create new worksheet, dashboard, or story

The next segment of buttons, shown in Figure 7-17, is nifty because these but-
tons enable you to manipulate visualizations and data sort order. The Swap button
allows you to swap rows and columns order visually without touching a single
data cell. The Ascend and Descend buttons enable visualization sort order dif-
ferentiation; one is for data to ascend, and the other is to descend. Depending on
the visualization type you’re applying in the canvas, the data presentation may
be entirely text based or a mix of visual and text, with the items displayed as
descending or ascending.

Swap Rows and Columns

FIGURE 7-17: Sort Descending

The swap and i |
sort order oa e ol
functionality 8./ l% lg'
on the Tab- |
leau Desktop |
toolbar. Sort Ascending
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After you’ve nailed down the visualization (viz) type you prefer, formatting to
perfection is an essential ingredient for the data analyst. You use the next series of
buttons (see Figure 7-18) to format your visualizations. These buttons, which are
loaded with various options, appear from left to right in the figure:

3 Highlight: Enables you to highlight selected sheet features. You can define
how values appear in a menu.

3 Group Members: Allows for creating groups of selected values by combining
selected values. When you select multiple dimensions, you can choose
whether to apply them to one grouping or all groupings.

3 Show/Hide Mark Labels: Click to show or hide all markings on a current
worksheet. An example of a marking is to provide a text-label equivalent on
aviz.

¥ Fix Axes: You can lock the axis or show specific ranges. You can also establish
a dynamic axis that can adjust based on a minimum and maximum value
established within a view.

¥ Fit: Select from the drop-down menu how the view is sized within a window.
Several options include Standard, Fit Width, Fit Height, or Entire View.

I can’t stress enough that Tableau has many hidden menus. Within the visuali-
zation formatting toolbar options, you have three complete sets of options — one
for worksheets, one for dashboards, and one for stories. Although the icons are
virtually the same, the capabilities are vastly different.

Group Members  Fix Axes

| [
g-m -1 &£ Standard v
1

Highlight Show Mark Labels Fit

The rightmost section of the toolbar, shown in Figure 7-19, consists of a series
of shortcuts for users to execute presentation and publishing actions quickly. The
first button, Show/Hide Cards, offers a menu of every available card that can be
shown or hidden. When you click the down-pointing arrow to make the drop-
down menu appear, you can single-click each card and rapidly enable or disable
an option.

You use the next button, Presentation Mode, to put your worksheet, dashboard, or

story into presentation mode. Think of this button as creating the ultimate execu-
tive presentation view with one click.
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top toolbar.

The final button on the Tableau Desktop toolbar is Share Workbook with Others.
Ring a bell? This is a code phrase for publishing to one of several Tableau server-
based platforms such as Tableau Public, Tableau Server, or Tableau Cloud. After
clicking the button, you need to enter the Tableau Server URL or select the Tableau
Online link. You are then on your way to publishing your workbook, dashboard, or
story to the masses.

Presentation Mode

|
] - oI a5

Show/Hide Cards Share Workbook with Others

Understanding sheets versus workbooks

Much like other business productivity suites, Tableau uses the same naming
nomenclature and file structure of the workbook and sheet file structure. A work-
book (package) can contain many sheets. A sheet can be in the form of a work-
sheet, dashboard, or story:

3 A worksheet contains a single view of data along with shelves, cards, legends,
data, and analytics panes along the Side Bar.

3 Adashboard is a compilation of views across many worksheets. The
Dashboard and Layout panes are available on the Side Bar.

¥ Astory page takes a sequence of worksheets or dashboards and integrates
navigations to piece together a cohesive message that cannot be told on a
single screen or page. The Story and Layout panes are also available on the
Side Bar.

You have several ways to create new sheets in a workbook, but the easiest one is to
head straight to the tabs at the bottom of the Tableau Desktop interface. To cre-
ate a worksheet, dashboard, or story, go to the bottom of a given workbook, near
the status bar. You’ll see three different icons with + (plus signs): one to create a
new worksheet, one to create a new dashboard, and one to create a new story (see
Figure 7-20).
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FIGURE 7-20: [
Click a + (plus E‘_L E?,_ Ul
sign) button ! |
to create a |

worksheet, Create a new story
dashboard, or
story.  Create a new worksheet

Renaming sheets

To rename a worksheet, dashboard, or story within a workbook, you double-click
the tab at the bottom of the workbook and then type in the alternative title in the
highlighted space. If you’re renaming a sheet, you type the new name in when
the tab turns to a different color. When you’re done entering the new name, press
the Enter key to commit the change.

Deleting sheets

Just because you may want to delete a sheet doesn’t mean you’ll be able to. A few
conditions must be met before you can remove a worksheet from a workbook:

¥ At least one worksheet must exist within a workbook.

¥ If you've used a worksheet as part of a dashboard or a story, you've commit-
ted the data to the workbook until you remove the dashboard or story. Your
only option is to hide rather than delete the worksheet.

¥ If you have used a worksheet as a viz within a tooltip, you can hide it or delete
it, but any associated data with a viz is lost upon deleting the worksheet.

If you consider all these conditions and are still okay with proceeding, select the
active sheet that you want to delete from a workbook. Right-click the active sheet,
select the Delete option, and click OK when prompted. If worksheets are depen-
dent on what you are attempting to delete, you’ll be notified to hide or unhide,
delete, or cancel the worksheet.

Integrating Filters and Actions

You may have realized by now that you can do a bit of data massaging after seeing
the big picture of a visualization. If you want to direct your users to specific func-
tionality or enhance a visualization by enabling them to slice and dice their data
a bit more, you can add filters and actions to a worksheet, dashboard, or story.

The following section tackles filtering and action integration.
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Filtering for the needle in the haystack

Say you have 1 million records in your Tableau dataset, but you’re trying to find
those ten records that contain a specific string in a particular column. Filtering in
Tableau can help you target those very specific data points when your dataset is
robust. For example, in Figure 7-21, I’'ve opened the Filter menu by right-clicking
the Product Or Service Code dimension.

jii Columns SUM(Total Obligated ..
e w P oeeens
L

Awarding Agency Na.. & Awar Show Filter Pr._.
AG L3 AEET Show Highlighter 0.00%
DEVE Apply to Worksheets ¥ . R
i 0.00%
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Clear Sort 0.01%
Format... 0.00%
~  Show Header 0.01%
v Include in Tooltip _ Lk
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Edit Aliases... | ==
*  Dimension e
. 0.00%
Attribute
R 0.00%
Measure 0.00%
Edit in Shelf 0.00%
| 0.02%
Subtotals 0.00%
Remove oM 50M
FIGURE 7-21:
Establishing
a filterin
2 Capticn
parameter.

Upon going to the Product Or Service Code dimension, I clicked the Wildcard tab
and decided to create a Contains filter. I typed D as the Starts With parameter so
that any instance where the letter D appears at the beginning of the Product Or
Service Code will be deemed a viable part of the result set. If the D happens to be
the second character or even last character in the string, Tableau will not include
the Product Or Service Code as part of the output.

To create a filter, follow these steps:

1. Right-click a dimension or measure and select Filter.
2. Gotothe Wildcard tab.

A screen appears, allowing you to create a filter.
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Select the Starts With parameter.
4. Enter the match value in the field.

In this case, | entered the letter D.
5. click ok.

In my example, only the values that start with D as the first letter appear
in the list.

You can repeat this exercise as often as you want to get to a very tightly bound

range of data.

In the example shown in Figure 7-22, I added a parameter by searching for only
those transactions awarded to companies where the letter A is also part of the
state name for Tableau as well as where the Product Or Service (PSC) Code con-

tained the letter D. This is noted in the Filters card section.

Filters. tle
PSC Code Includes the letter D Agency for Tableau in the State of AK

dgied Autormat
= Rows Awarding Agency . #+ 1 Awarding Sub Agenc . Product Or Servic.. &

Avia

Awiarding Agency Na._

Agency s Product OF

Total Obligated Amount

Filters card

When the Filters screen appears, you have a wide range of filtering options,

including the following:

¥ General filtering: Targets all data in the specific dataset as all or nothing.

3 Wildcard filtering: Allows you to search based on parameters such as
Contains, Starts With, Ends With, and Exactly Matches.

3 Condition Filtering: Targets data based on formulas as numerical values.
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¥ Top Filtering helps you identify fields relative to a value measure, such as the
top 10 percent.

As you can see, the possibility of filtering is quite robust.

Activating your viz with actions

Another kind of filtering activity, called an action, isn’t data related, but you may
be interested in applying it to your viz to provide context and interactivity. An
action enables you to interact with your visualization through a mechanism such
as interacting with a targeted marking (placing individualized data points on a vis-
ualization), hovering over an item such as a graphic, or clicking through a menu.
The navigation changes across one or more views based on how you set up the
activity and its response.

Here’s an example of using an action. Say that you have created a dashboard that
provides employees in an organization with a revenue forecast for each office
in the organization. You can add an action to display relevant artifacts that may
attribute demographic data to the specific geographic target on the map. Another
option may be to allow a user to click the map in order to drill down into a more
detailed view of organizational data, such as who is in the territory and how much
each territory member has produced to achieve the territory revenue target. When
you create a filter for each worksheet, a separate filter allows the user to gain a
better sense of the finite details for a single visualization. However, if you’re look-
ing to see the impact of filtering across many visualizations, the use of actions can
be helpful, especially if you want to evaluate trends among your data.

Within the dataset, the user can use a traditional filtering approach to understand
the data at a finite level better. The reason is simple: You can zoom in or out at
any time to see the macro or micro view of the organization’s financial picture.

To create an action, select Worksheet (above the Tableau Desktop toolbar) to
open the Worksheet menu, and then select the Actions submenu. Then you need
to figure out whether to apply the action to the entire workbook or one specific
worksheet.

As noted in Figure 7-23, you can execute a variety of actions, including these:
¥ Filter: Allows you to create a drill-down approach to filtering across one or
more visualizations.
3 Highlight: Allows you to select and value its position in one or more visualizations.

3 Go to URL: Allows you to go from a visualization to an external source such as
a website or application.
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3 Go to Sheet: Allows you to go from the current sheet to another sheet within
a workbook.

3 Change Parameter: Allows you to change a parameter value through direct
interaction with a viz, such as by selecting a mark or clicking an item. Parameters
can be applied to items such as reference lines, calculations, and filters.

3 Change Set Values: Allows you to set a multistep condition (think if-else or
do-while, if you're a programmer) in order to trigger an action.

Actions X
Actions let you create interactive relationships between data, dashboard objects, other worksheets,
and the web.
Show actions for
(®) This workbook () This sheet
Name Run On Source Fields
W Filter...
£ Highlight..
B GotoURL...

[ Go to Sheet
-= Change Parameter.
@ Change Set Values...

Add Action v

To understand how to complete the detailed configuration for each action type
listed, you need to go to the Tableau documentation at https://help.tableau.
com/current/pro/desktop/en-us/actions.htm. Actions options are constantly
updated with each iteration of Tableau Desktop, so check back often to learn about
the new opportunities available.

Getting Guidance from Tableau for Your
Visualization and Analysis

Have you ever thought about what is really behind a dataset? Sure, you’ll look at a
dashboard, report, or even a Tableau story and pick at a point here and there, but
your typical data analyst doesn’t truly take advantage of all the analysis points
(really). When you use Tableau Desktop, and for that matter, Tableau Cloud, your
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FIGURE 7-24:

The Show Me

154

pane.

analysis guides the author and reviewer in discovering relevant data, from appar-
ent trends and patterns to the missing data points that may seem ambiguous. (See
Chapter 3 for more on the author role in data preparation.) The user experience
provides a conglomeration of tools from the Show Me pane across various queries
and data lenses to help better explore your data. At the end of the day, your goal
should be simple: Craft a shared narrative that helps tell a relatable story across
views, dashboards, stories, and reports for the decision-maker.

When you make a data point available as a column or row in Tableau Desktop, the
application determines which visualization technique best suits your dataset with-
out writing any custom code. You can find the best-fit visualizations in the Show
Me pane, seen in Figure 7-24, which suggests the required dimensions or mea-
sures in each row or column to create a recommended visualization type. Tableau
Desktop offers 24 out-of-the-box visualization types, which Chapter 8 covers.
Examples include pie charts, scatter plots, tree maps, area charts, and line charts.

£ Show Me
“
= |l
M-
el | i i Line Chart
s g (select the option by clicking the box)

For lines (discrete) try

1date ®

0 or more @IYERHLE
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Differentiating between a
Dashboard and a Story

Chapter 10 is dedicated to helping you create dashboards and stories, so this brief
section’s purpose here is to clarify the difference between a worksheet and a
dashboard or story.

The dashboard

The workbook and its worksheets are obviously important, but there is only so
much a worksheet can accomplish. You may, for example, need to compare a
variety of data views simultaneously, such as the revenue produced by various
departments of an entire company in one view. Or perhaps you want to break out
a geographic region using a map view in a second view. In a third view, you may
even want to pinpoint the product or service accelerating revenue growth in a
specific region. Instead of having separate worksheets present the data, you can
create a single view of the data. That single view is your dashboard.

You create dashboards similarly to how you create a worksheet, using the tabs at
the bottom of the workbook. Data in sheets and dashboards are connected at the
hip. If you modify a sheet, your dashboard reflects the change and vice versa.

In Figure 7-25, I’ve combined several of the previous worksheets presented in this
chapter into a single dashboard and added a filter.

Amount Obligated by PSC for PSC Code 7030 and DA10 by Agency for Tableau Brodoct Oreneos Core
Tableau Product Or Service Code / Awarding Sub Agency Name
Product Or.. Awarding Sub Agenc.. & sl
DA10 i
2,618,597 E
1,470,570 3
1,407,336 =
1,032,109 5]
358,300 3 oam I I Total Obligated Amount
937,422 = -
826,851 0 II......------. 1617 7,810,883
728,428 LS TG g Sy el g g ol
713,720 E 5 g = < O 5 o £|S
578,758 - 2 &
522,986 = & 3
501,722 = 2E
284,202 : :
287,240
e Amount Obligated by PSC for Tableau / CONUS
233,283
91,418
84,294
73,557
54,153 ¥ o
FIGURE 7-25: i | ) Vel
A dashboard 29,159 States ' ?
27,530
made up of S : ’:D
three work- 1o =
or 3,255 L
sheets along o8 1817 e )
with a filter.
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FIGURE 7-26:
An example of
a story consist-
ing of multiple

worksheets.

The story

A story is a sequence of visualizations; it could be a worksheet or dashboard com-
ing together to convey information. The story is intended to tell a narrative, pro-
vide context, and demonstrate how outcomes are derived. You can also use a story
to present a streaming use case, from the conception of data to the conclusion.

Like the worksheet and dashboard, a story is nothing more than a sheet in Tableau.
Therefore, the mechanics used to create, name, and manage the story don’t devi-
ate from the worksheet or dashboard. The big difference is in the sequencing of
the worksheets. You’ll need to correctly name and label every worksheet because
each one becomes a story point — a navigation point in the story sequence.

Figure 7-26 shows which of the continental 48 United States had recognized fed-
eral sales of Tableau between 2018 and 2022. The second story point (not shown)
shows a breakdown in how much was spent by each federal agency.

Tableau Revenue Across U.S Government (CONUS) from 2018 - 2022
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Customizing the Workspace
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Worksheets are a compilation of cards, shelves, legends, and vizzes, to name a few

items. As you explore your data, you'll need to create several worksheets, which
result in collecting many cards, utilizing many shelves, and opening many panes
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in Tableau Desktop. Unless you are showing your worksheet, dashboard, or story
in Presentation Mode, the various parts in Tableau Desktop may cause chaos and
confusion. The old saying “less is more” applies here. Hiding (or at least reduc-
ing the footprint) to a bare minimum via customization is a lesson you’ll want to
learn from the get-go.

Rearranging workspace cards

Worksheets contain many cards. Each card can contain shelves, legends, and one
or more object controls. With Tableau, you can rearrange and even hide these
cards to create a custom workspace and keep it looking orderly. To move a card,
follow these steps:

1. Point your cursor at the title area of a card you intend to move.

2. Asthe cursor changes to the move symbol (a four-directional arrow),
click and drag the card to its new position.

As the card is being dragged across the canvas, you'll notice that on the
worksheet, the card's position is highlighted with a blackened frame.

Figure 7-27 shows an example of rearranging a workspace. In the top image, the
Rows and Columns shelves are above the visualization. However, in the bottom
image, the Rows and Columns shelves have been moved to the left column, which
shifts the placement of the Filters shelf and Marks card.

Putting your data in motion
using Presentation Mode

Imagine you’ve completed a data analysis but don’t want to put the results in a
static document such as a PowerPoint, Word, or PDF file. The reasons not to put
them in such a document are many, but often it’s because of the level of granu-
larity a report or dashboard may offer a user if they drill down into their Tableau
Desktop dashboards, stories, and reports.

You can put your data in motion using the Presentation Mode features in Tableau
Desktop. Instead of seeing the various cards, toolbars, menus, and analysts’ capa-
bilities, Presentation Mode allows you to hide everything on a sheet except for the
View area and its legend, filter cards, worksheet tabs, and parameter controls.
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FIGURE 7-27:
Rearranging
shelves and
cardsina
workspace.
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You can switch in and out of Presentation Mode by clicking the Presentation Mode
button in the toolbar. Alternatively, you can access Presentation Mode on the
Window menu with a single click. Presentation Mode offers a variety of control
buttons found on the bottom right side of the interface, as shown in Figure 7-28
and described here:

3 Show Filmstrip: Each sheet is represented as a thumbnail at the bottom of
the workspace.

3 Show Tabs: Shows each sheet tab in sequential order at the bottom of the
workspace.

3 Previous/Next Sheet: Allows you to move forward and backward across the
sheets in a workbook.

3 Enter/Exit Full Screen: Enables you to expand or minimize the workbook
from the entire screen to just part of the screen.
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FIGURE 7-28:
Presentation
Mode controls.
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»

Exit Presentation Mode: Allows you to return to the workbook to continue
making edits to one or more worksheets using the menus and toolbars
available. You can see the Data pane while in Presentation Mode.

Exit Presentation Mode

Show Filmstrip  Previous/Next Sheet

Show Tabs  Enter/Exit Full Screen

Showing and hiding workspace features

Fortunately for you, you can turn almost every feature in Tableau Desktop on or
off with a single click, as easily as flipping a light switch. You may want to sup-
press features because the workspace can become cluttered with extraneous cards,
shelves, and filters.

There are three main levers you can turn on and off in the workspace:

»

»

»

Showing or hiding toolbars and status bars: Select Window to open the
Window menu from the toolbar, and then select or deselect the toolbar or
status bar you want to enable or disable from showing in a workspace. (See
Figure 7-29.)

Showing or hiding windows and panes: The left side of the workspace
allows you to view the Data pane for worksheets, the Dashboard pane for
dashboards, or the Dashboards and Sheets pane for stories. To show or hide
these features, click the Minimize button, which is the up or down arrow in the
right corner of each pane. The pane is minimized until you re-click the up or
down arrow to maximize the interface size. An example of how to show or
hide a pane using the shelves and cards is shown in Figure 7-30.

Showing or hiding cards: The Tableau Desktop interface contains many
cards by default. As you add new features from the moment you create the
data connection, the cards keep stacking up in the workspace. To hide (or
show) cards, go to the toolbar and click the Show/Hide Cards button (refer to
Figure 7-19, earlier in the chapter). You can select (or deselect) each card you
want in the interface. To reset the workspace to its default card settings, click
the Show/Hide Cards button on the toolbar, as shown in Figure 7-31, and then
click the Reset Cards option.
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FIGURE 7-29:
Show or hide
toolbars and
status bars
through the
Window menu.

FIGURE 7-30:
Use the
Minimize
button to
show or hide
windows and
panes.

FIGURE 7-31:
Reset to the
default work-
space through
the Show/Hide
Cards menu.
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IN THIS CHAPTER

» Seeing how to select the best data
for a visualization

» Creating key visualization types in
Tableau Desktop

» Customizing the visualization with
features such as filters, labels, and
legends

» Publishing your data to Tableau
Online

Chapter 8
Visualization
Foundations in Tableau

a-da! It’s the moment you’ve probably been waiting for and what most

people often want to jump to straight away: creating the visualization (viz)

in Tableau. Tableau makes it easy to figure out whether a visualization
requires a measure or dimension, and whether the data should use discrete or
continuous behavior using the Show Me recommendations, which include more
than 20 choices. But one of the challenges people often face is having skipped
the data cleansing or realizing that “whoops,” our data has some flubs. That
realization is perfectly okay, however, because Tableau allows you to filter and
hide data anomalies. Before you take a deep dive into the visualization realm,
I want you to consider that your dataset size and quality drive the visualization.
At the same time, Tableau is fantastic at interpreting the data; only you know
whether the visualization and explanations are on the money.

This chapter covers selecting and parsing a large dataset in Tableau Desktop. After
you understand the principles involved, you can move on to creating each visual-
ization type in the Show Me pane, with the focus on the importance of data types
using measures and dimensions. To show you some ways to spruce up the visual-
ization, I explore some of the customizations provided in Tableau. And finally, you
find out how to publish your visualization to Tableau Online.
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Finding the Ideal Dataset

A

WARNING

Data comes in all shapes and sizes. You’ll need to be flexible and work with your
dataset, so be open-minded! You’ll also want to be sure of a few things when
utilizing a tool such as Tableau.

A single clean dataset may not be your answer, either. You’ll likely need to intro-
duce a few sets if you’re trying to solve a complex problem, and you may need
to play cleanup between Desktop and Prep Builder. If you are an enterprise user,
having a data dictionary to accompany the dataset is quite helpful. As you dis-
cover in Chapter 9, calculations are often required to expand upon specific points.

An effective dataset should

3 Contain the elements you need: The dataset has many variables to
compare data.

¥ Contain disaggregated Data: Data should not be just one type. You want
numerical and non-numerical data collected from multiple sources, measures,
and variables.

3 Contain numerous dimensions and measures that can be leveraged as
discrete or continuous: Data can't be just qualitative or quantitative based.

3 Have a data dictionary or metadata: Headers and footers for a dataset are
a starting point. Does the dataset explain what the values of each column
mean?

3 Be usable for a business intelligence tool (hopefully): Data can't be too
cumbersome or messy because if it is, you'll have problems creating a viz.

Connecting to the Data Source in Desktop

162

For the remainder of the book, I use a dataset from usaspending.gov, the defini-
tive source for U.S. government spending, for examples of using Tableau features.
The dataset follows the rules of an ideal dataset (for the most part) specified in
the previous section; it contains more than 270 fields to choose from. So yes,
it’s an extensive dataset. The use cases for the examples vary, but they all focus
on one topic: Tableau sales within the federal government taking place from
2007-2022.
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The dataset contains about 1,800 records. Over the next several chapters,
e the examples use more than 40 fields from this dataset. To get access to the
6 dataset, go to https://files.usaspending.gov/generated_downloads/Prime
TecunicaL  AwardSummar iesAndSubawards_2023-03-30_H0O2M04545012058 . zip.
STUFF
To connect to the usaspending.gov data, you’ll need to unpack the data from the
Zip file. The dataset you want to use is the Prime Awards Extract. After you’ve
extracted the Prime Awards .csv file to your Desktop, follow these steps to expe-
dite the loading of data into Tableau Desktop.

1 . Click the Tableau icon or choose File> New Menu.
The Connect page appears.

2. Select Text File.

3. Locate the file Contracts_PrimeAwardsSummaries_<Date> .csv and
double click the file.

Your data source is now loaded into Tableau Desktop, as you'll see because
Sheet1 is added as a data source on the Data Source tab.

The Connection screen appears, allowing you to change your data using the

@ Prep editor. Don't worry about this now; you'll make modifications along the
way using filtering and calculation techniques instead of removing data
TP right now.

4. create your first worksheet by heading to the Worksheet tab at the
bottom of the page.

Introducing the Visualizations

A visualization, referred to as a viz for short in Tableau, is the graphical represen-
tation of data in tables, pivots, charts, graphs, plots, or maps. Tableau provides
a wide range of visualization types and customization options, allowing users to
choose the best way to display their data and convey their message. Often, Tableau
provides best-fit recommendations based on your data when you drag and drop
fields from a data source onto the source. Based on the fields dragged and dropped
onto the canvas (the visualization-specific workspace area) from the highlighted
area in Figure 8-1, a desired visualization type can form in the Show Me pane,
shown in Figure 8-2.

The appearance and formatting of the visualization can be customized using the
options in the Marks card and the Formatting pane.

CHAPTER 8 Visualization Foundations in Tableau 163


https://files.usaspending.gov/generated_downloads/PrimeAwardSummariesAndSubawards_2023-03-30_H02M04S45012058.zip
https://files.usaspending.gov/generated_downloads/PrimeAwardSummariesAndSubawards_2023-03-30_H02M04S45012058.zip

—r =
« % ') = ma
Dana L
FIGURE 8-1:
The Tableau
Desktop
canvas,
including
data fields
on the left. :
= Show Me
[ B | e
[= ]
EEE [ | 5o
|5 ®
— -'ll
= 1l
= 500 So|%
e 08
o
.I
For symbol maps try
PR Dimension ]
FIGURE 8-2:
0t EM
The Show Me i
pane’s best-fit i e
plac
examples.

The text table

The text table places one dimension on a Rows shelf and another on a Columns
shelf. You then complete the view creation by adding more measures to the text
as you see fit. A text table leverages the text mark type, which is a way to display
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FIGURE 8-3:
A text table
visualization.

numerical data in a text-based manner when dimensional data exists. Tableau
uses the mark type, which is a way to add color, size, shape, and typeface, assum-

ing that the view is constructed using dimensions exclusively (remember that it’s
automatic).

Two dimensions in the dataset are Awarding Agency Name and Recipient State
Code. To create a text table visualization, drag both dimensions to the Rows shelf,
and drag one dimension into the area of the mark, which is Total Obligation. The
result is a visualization, as shown in Figure 8-3.

You may be wondering why you move items into the marks area versus to a
Rows or Columns shelf. If you add fields on shelves, you are creating visualiza-
tion structure. To increase the level of detail and control the number of marks
in the view, which may include increasing or decreasing data granularity, you’ll
want to add data to the Marks cards. By adding specific fields to Marks cards, you

are encoding the visualization with context using color, size, text, or numerical
translation.

il Columns
= Rows Funding Agency Name 1 Recipient State Code

Tableau Sales by State in the U.S. Federal Government

Funding Agency Name Recipient State Code

Null NH 60,309
AGENCY FOR INTERNATIONAL DEVELOPMENT (USAID) oc 204,148
67,604,206

A 15,143,879

e 100,121

COMMODITY FUTURES TRADING COMMISSION (CFTC) ca 23319
D 54175

32472

CONSUMER FINANCIAL PROTECTION BUREAU (CFPE) D 345511
D 415,288

A 18,098,897

CORPS OF ENGINEERS - CIVIL WORKS (USACE) D 3,958
COURT SERVICES AND OFFENDER SUPERVISION AGENCY (CSOSA) VA 369,246

DEPARTMENT OF AGRICULTURE (USDA) az 17,869
[+ 208,012
D 4,859
GA 2,231,562
D 7,190,404
22,000

4881

21,584

o= 1,156,392
A 651,025,529

A 28178
37,680

58,035

526,202

VA 16,046,708

DEPARTMENT OF COMMERCE (DOC)

The heat map and highlight table

A heat map in Tableau is a visualization that uses color to encode values in a table
or matrix. This type of map helps to compare the relative values of data points
within a dataset and identify patterns and trends. The highlight table in Tableau is
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avisualization type that displays the values of a single measure or a series of mea-
sures, in a table format, with the ability to highlight the highest or lowest values.

Creating a heat map

To create a heat map in Tableau, you need one or more dimensions and measures.
The example in Figure 8-/ uses one measure and two dimensions. To create the
heat map in this example, follow these steps:

1 . Drag one dimension to the Columns shelf (Recipient State Code), and
drag the other dimension to the Rows shelf (Funding Agency Name).

The measure is to the left of the chart, as shown in Figure 8-4 under Marks:
SUM(Total Obligations Amount).

Pagas il Colurnns Recipient State Code
= Row Awarding Agency Na..
Fitters
Awarding Agency Name
Nocipient State G Recipient State Code
Awarding Agency Name AK Az <) LA MA PA VA
DEPARTMENT OF AGRICULTURE (USDA) []
Marks DEPARTMENT OF COMMERCE (DOC) o
DEPARTMENT OF DEFENSE (DOD) . . . . | |
Atirrpalic b DEPARTMENT OF EDUCATION (ED) 5
. o @ DEPARTMENT OF ENERGY (DOE} -
Color Size Labs DEPARTMENT OF HEALTH AND HUMAN SERVI. . . u
DEPARTMENT OF HOMELAND SECURITY (DHS) - [ ]
= DEPARTMENT OF JUSTICE (DO]) . u
Detail Tooitip DEPARTMENT OF LABOR (DOL) -
I8 suM(Total Obligated Amount) DEPARTMENT OF STATE (DOS) =
DEPARTMENT OF THE INTERIOR (DOI) L]
DEPARTMENT OF THE TREASURY (TREAS) m
FIGURE 8-4: DEPARTMENT OF TRANSPORTATION (DOT) =
DEPARTMENT OF VETERANS AFFAIRS (VA) | |
A heat map
visualization.

2. Right-click each of the dimensions and select Filter; next, select the
desired parameters; and finally, click OK.

Two filters for this visualization now appear under the Filters card:

® One wildcard on Awarding Agency Name, where anything containing the
word Department should appear

® Afilter on the Recipient State Code

In this example, any state containing the letter A appears. As you can see, the
viz is significantly filtered. The marks that are proportionally larger than others
indicate greater spending.
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Using a heat map to assist in understanding who is getting more money may be
helpful for a scientific presentation or to wow someone. However, with business
reports, it’s all about the data. That’s why you’ll want to use a highlight table
instead.

Creating a highlight table

You can have the values in the table sorted in ascending or descending order.
You can format the table to display the values differently, using colors, font
sizes, or symbols to highlight specific values. A highlight table can quickly iden-
tify trends or patterns in the data and compare values across different categories
or dimensions. It’s a valuable tool for presenting data clearly and concisely and
can be easily included in dashboards or reports. Figure 8-5 presents the same
dataset created in the heat map in the highlight table. You can see many of the
most significant awards in the State of Virginia. Volume-wise, large orders were
also placed in California and Washington State (headquarters to Salesforce and
Tableau, respectively).

To create a highlight table, follow these steps:

1. Drag the Recipient State Code Field to the Columns shelf and the
Awarding Agency Name to Rows shelf.
Both fields are dimensions.

2. Drag the Total Obligated Amount to the Marks cards twice.

The field automatically becomes SUM(Total Obligated Amount). Both of these
items are measures.

3. Enhance the measures whereby one of the fields reflects the text
marking and another reflects the color marking.

4, Right-click both dimensions and create a filter for each:

a. For the Recipient State Code, go to the wildcard and pick only states
where the letter A is in the State Code name.

b. For the awarding agency name, select only those where the word
Department exists in the name.

The dataset dramatically shrinks and the result is a highlight table, as shown in
Figure 8-5, with the State of Virginia seeming to have the most dollars obligated
across key departments in the U.S. federal government.
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FIGURE 8-5:
A highlight
table.
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Maps with and without symbols

There are two map types in Tableau, a map without symbols and one with sym-
bols. The only differences between them are the formatting options and sophis-
tication of the data in terms of the colors, styles, and symbols. On a normal map,
the symbol used is almost always a circle, but the symbols used with a symbol
map can vary.

Regardless of what type of map you use, a map in Tableau is a visualization that
displays quantitative values on a geographical map using symbols (again, often
these are circles). Maps often contain symbols whose size, shape, and color can
vary to represent different values in the dataset. A legend is often used to help
interpret the map. It’s important to use symbols appropriately; using too many or
mixing different sizes, shapes, and colors can make the map hard to understand.

Proportional symbol maps, which use symbols scaled in size according to the data
values, can help compare limited datasets across a geographical area. However,
you should take care to ensure that the symbols are distinct from the actual size of
the location. It’s also essential to ensure that the variables on the map are related.

Figure 8-6 shows a symbol map. To create a symbol map that shows the depth
of symbols, colors, size, and size based on the data points or map, like the one in
Figure 8-7, as well as illustrates more traditional map details such as terrain and
streets if you zoom in close enough, follow these steps:

1. From the dataset on the left pane, drag Recipient State Code and
Recipient City Name to the Rows shelf.

2. Drag Total Current Value of Award to the Rows shelf.
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FIGURE 8-6:

A symbol map
with limited
detail.

FIGURE 8-7:
A symbol
map with

more details,
including
street view.

The difference between Step 2 and Step 1 is a measure versus a row. The
measure automatically SUMs the Total Obligation per City and State Symbol.
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WARNING

If you select the symbol map from Show Me, you can see very distinct circle sizes
depending on dollar amounts. Selecting Maps initially differentiates the map
by shades, which is normal behavior. As you can see in Figure 8-7, though, by
going to the Maps menu, you can change and adjust the background, in effect
also removing the color scheme. You then see more density relative to the area.
For the example in Figure 8-7, bigger circles appear for the activity occurring in
the Washington, D.C., metro area, where more significant procurements occurred.

The pie chart

A pie chart in Tableau is a visualization that displays data as a circle divided into
wedges, with each wedge representing a proportion of the total. The pie chart
helps show the breakdown of a measure or dimension into its parts. It compares
the relative sizes of different categories. Pie charts require one or more dimen-
sions and one or two measures.

To create a pie chart with the usaspending.gov dataset, follow these steps.

1. select the NAICS Code field from the Data pane and place it in the
Columns shelf.

2. Drag the Total Obligations from the Data pane to the Rows shelf.

3. Go to the NAICS Code and right-click Filter.

A Filter window appears, allowing a user to create a General, Wildcard,
Condition, or Top filter.

4. Select the NAICS Codes 541511, 541512, 541513, 541519 under the General
Filter tab; then click OK.

5. click the Label button under Marks and select Show Mark Labels. Click
anywhere on the screen to hide the Show Mark Labels screen.

A pie chart is created.

This example pie chart, shown in Figure 8-8, enables you to understand the pro-
portionality for all Tableau sales under NAICS Codes 541511, 541512, 541513, and
541519 in the U.S government.

Pie charts are not among the friendliest graphics in Tableau. You need to use
tooltips to interpret data where you have several measures and dimensions. You
can have only one label, which is numerical and therefore a measure. Figure 8-9
shows an example of including a tooltip.
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FIGURE 8-8:
A pie chart
with filters

applied.

FIGURE 8-9:
Including a
tooltipin a

pie chart.
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The bar chart

Tableau offers three types of bar charts in Tableau: horizontal (which is standard),
stacked, and side by side. Here are some differences among the three:

¥ Standard, horizontal bar charts display the values of a single measure for

different categories or groups. They help to compare the values of the
measure across the categories. Horizontal bars require a single dimension.
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¥ Stacked bar charts display the values of multiple measures for different
categories or groups, representing each measure differently. They help to
show the contribution of each measure to the total value for each category.
A stacked bar chart requires one or more measures and at least one dimension.

¥ Side-by-side bar charts display the values of multiple measures for different
categories or groups, with each measure displayed in a separate bar next to
the other. This type of chart helps to compare the values of multiple measures
for each category. It would be best if you had one or more dimensions and
measures for a side-by-side bar chart.

To create both the standard and stacked bar charts (using the same usaspending.

gov dataset used throughout the book), follow these steps:

1. select the NAICS Code field and place it within the Marks card.

2. Drag the Total Obligated Amount field to the Rows shelf.

3. Cclick the Wildcard tab and select the Contains option in the menu that
opens.

4. Enter 541 in the Match Value textbox.

This step filters the NAICS Code field for all values containing 541 as part of the
NAICS Code.

. Click Apply.

o U

Click the Show Me button on the top-right side to open the Show Me pane
and select either Horizontal (Standard) Bars or Stacked Bars to see
examples like those in Figures 8-10 and 8-11.

P il Caurns [ NaicsCose ]
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FIGURE 8-11:
A stacked
bar chart.

FIGURE 8-12:
A side-by-side
bar chart.
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The only option for those looking to compare several data points using a bar chart
is the side-by-side bar chart. Figure 8-12 shows an example of what you see when
a second measure, called Total Potential Value of Award, is dragged to the Rows
shelf. Tableau automatically SUMs the value. Although the field is dragged to the
Rows shelf, it’s ultimately transformed into measure values relative to measure
names. Notice in the figure that two columns are being evaluated, which results in
the automatic generation of a legend, also shown in Figure 8-12.
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The treemap

A treemap offers you a way to visualize and display hierarchical data using nested
rectangles. The area of each rectangle is proportional to the quantity it represents.
The rectangles are arranged in a way that avoids overlap, so it’s easy to see the
structure of the data. Treemaps can help to compare proportions within a hier-
archy and to identify data patterns. People often use them to display data about
categories, such as sales by product, geographical regions, or customer segments.

In Tableau, a treemap may also include colors that indicate proportionality and
importance relative to the dataset.

Using the same dataset (usaspending.gov), follow these steps to create a treemap:

1. selectthe Recipient State Code, Recipient City Name, and Total Obligated
Amount fields.

2. Place all the fields in either the Rows or Columns shelf.

3. Select the Recipient State Code, right-click, and click Edit Filter.

4. onthe drop-down list that appears, clear all options except for V.

The result is a treemap that shows the volume of sales among cities in the
State of VA between 2007-2022 (see Figure 8-13). The city of Reston had the
most significant sales volume, with more than $50M in sales. On the other
hand, Gainesville, which is not visible or labeled in the corner, has the slightest
impact. Notice that the gradient legend in treemap’s right corner helps to show
the value scale.

= Ty —— el

w
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w
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w
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FIGURE 8-13:
A treemap.
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Circles and bubbles

People often confuse circles with bubbles in Tableau, but they shouldn’t. Also, the
names of these diagrams are a bit misleading because the Circle view visualization
in Tableau is a traditional scatter plot. The scatter plot displays data points as cir-
cles (or other shapes) on a two-dimensional grid. A single circle represents each
data point, and the circle’s position on the grid represents the values of the data
point along the x and y axes. You often use scatter plots to visualize the relation-
ships between different datasets or to identify patterns and trends in the data. For
example, you may want to use a scatter plot to visualize the relationship between
a company’s revenue and its profits, or to identify stock market trends. Scatter
plots are a valuable tool for exploring and understanding data. You can customize
them in various ways to highlight different aspects of the data.

A second type of circle visualization is the side-by-side Circle view. This type of
visualization displays two datasets as circles. One set of circles is positioned next
to another to compare the values of two datasets or to show how two datasets are
related. You often use side-by-side Circle views to compare data about categories,
such as sales by product, geographical regions, or customer segments. You can
also use them to compare data about individual observations, such as the size of a
company and its revenue or profit.

The last of the circle-type charts is a bubble, even though bubbles and circles
are the same. The bubble chart in Tableau is a visualization that displays data as
circles shown on a two-dimensional chart. Each bubble represents a single data
point, with its position on the chart determined by its values on two numeric
axes. You can also use the bubble size to encode additional data, such as the
volume of a particular product sold or the population of a particular city. People
often use bubble charts to compare multiple datasets, identify trends and pat-
terns, and find outliers in the data. Bubble charts can help to visualize data with
three or more dimensions, such as data that includes a third numeric or categori-
cal variable.

Using the usaspending.gov dataset, the following steps show you how to create
each circle chart using the same variables in each: Recipient State Code, Current
Total Value of Award, and Total Obligated Amount.

1 . For the Circle view, place the two measures on the Rows shelf and the
dimension on the Columns shelf.

2. onthe bottom of the page, you see that nulls exist. Click the nulls link to
indicate that you want to filter all values (see Figure 8-14).
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FIGURE 8-14:
Filtering
nulls from a
visualization.

FIGURE 8-15:
A pop-up
menu lets

you choose
to filter data.
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A pop-up menu appears, asking you to filter or show data at the default
position.

3. Click Filter Data (see Figure 8-15).

Special Values for [outlayed amount funded by COVID-19 supplementals for overall aw] X

The outlayed amount funded by COVID- 19 supplementals for overall aw axis has 40 null values.
What do you want to do?

Filter data

Exdude the special values from the view and calculations.

Show data at default position

Show the spedial values at a default position on the axis. For
example, Mull values are shown at 0.

The resulting chart shows that one state has a disproportionate amount of
sales relative to the rest. The next step creates a filter to give you a better
sense of reality.

4. Go to the Filters card and select SUM(Current Total Obligations).
5. Right-click SUM(Current Total Obligations) and select Edit Filters.
6. Enter the range of values $50,000 - $2,500,000 in the textbox (see

Figure 8-16) and then click OK.
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FIGURE 8-16:
Set a range of
values in the
filter.

FIGURE 8-17:
A Circle views
visualization.
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After you follow the preceding steps, you can click the Circle views, Side-By-
Side Circle views, or Bubble Chart views visualization in the Show Me pane
to see different interpretations of the data using the same dimensions and
measures utilized. Regardless of the view, you'll see three consistent circle
and bubble charts appear, presenting the same message in terms of sales
value by state, given the range $50,000-$2,500,000 NET from 2007-2022
using the Circle view, Side-by-Side Circle view, and a bubble chart, as shown
in Figures 8-17 through 8-19.
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FIGURE 8-19:
A Bubble
Chart views
visualization.

The line chart

In the Show Me pane, Tableau offers three types of line charts: discrete, continu-
ous, and dual line. Here’s how these three types differ:

¥ Continuous line chart: With this type of chart, the x-axis is a continuous
numeric field or date field. When the x-axis is a continuous field, Tableau
automatically creates a continuous axis and plots data using a line.
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FIGURE 8-20:
A continuous
line chart.

»
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Discrete line chart: With this type of chart, the x-axis is a discrete field
containing a finite number of distinct values. Tableau creates a discrete axis
and plots data using discrete data points rather than a continuous line.

Dual-line chart: Also referred to as a dual axis, this type of chart displays two
measures on a y-axis. Using this chart type is proper when comparing two
measures that have different scales. You may have one measure with a range
of 0-100 and another measure that ranges from 200-500. If you try to
measure these on the same axis, it would not be easy to see the difference
between them. Using dual-scale axes allows you to compare the two values
more effectively than using a single-line discrete or continuous-line
evaluation.

eate a continuous line chart from the sample dataset (usaspending.gov), fol-

low these steps:

1.

2.
3.

[iii Cotamns

= Rows

Total Tableau Obligations for U.S. Federal Government

Locate these two data fields: Current Period of Performance and Total
Obligated Amount.

Drag the Current Period of Performance field to the Columns shelf.
Drag the Total Obligated Amount field to the Rows shelf.

A continuous line chart like the one shown in Figure 8-20 appears.

SUM(Total Obligated

Year of Period OF Performance Start Date
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FIGURE 8-21:

A discrete line

180

chart.

Each time you add another field to the Rows shelf — for example, the Potential
Value of Award — another line will be added to the visualization. If you want to
create a discrete line chart instead, you’ll need to apply the changes to the y-axis
(Columns shelf), as shown in Figure 8-21.

i Columns @ YEAR(Period Of P..

= o
Total Tableau Obligations for U.S. Federal Government

Period Of Performance Start Date

Potential Total Value OF Award

Total Obligated Amount

You can make use of the dual-line option on the Show Me pane without add-
ing more data points. The notable difference between Obligated versus Potential
emerges clearly with this type of chart, shown in Figure 8-22, especially with the
different colors for each line.

The area chart

As with the line chart, the area chart offers a continuous and discrete view.

The area chart displays data as a series of points connected by lines, except that
between the lines and the x-axis, the space is filled with color or a gradient. You
use area charts to demonstrate trends over time or to compare several measures.
If you used the data points from the previous section’s example, you would see
little differentiation between discrete and continuous lines versus area charts
except for the areas being filled. Figure 8-23 uses the data points Year of the
Period of Performance Start Date and the sum of the Potential Value of the Total
Award to show a like-kind line in the area chart.
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What happens, though, if you add an extra layer? You may want to understand
who is spending the money. You can add an extra layer and create a stacked area
chart, which is not an option available on the Show Me pane.
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FIGURE 8-24:

A stacked area

182

chart.

Q

TIP

To create a stacked area chart:

1. Fromthe usaspending.gov dataset, drag the Awarding Agency field to the
Marks card.
You see many lines instead of a single line.

2. Click the icon next to the Awarding Agency Name label to differentiate
the colors.

3. Select the Color option.

The result is a stacked area chart like that shown in Figure 8-24. Notice that it's
the same shape as the original chart, except there is differentiation because
now if you scroll over the chart, you can see which agencies have spent what
during a given year. The legend on the right helps you decipher the color

coding.
Pages il Columrs [ YEAR(Period OF P.
= Rows SUM(Potential Total .
Fiters rien e - . o A
Total Tableau Obligations for U.S. Federal Government

:

&

Vear of Period Of Performance Start Date

A legend can be challenging to read for a sighted user, never mind a person with
color challenges. Tableau does offer an accessible, compliant palette for those
needing to meet Section 508 and WCAG standards. Also, the usaspending.gov
dataset has many data points. Filtering should help reduce the number of tones
and shades for better readability in a stacked area chart.

The dual combination chart

In Tableau, a dual combination is a visualization that combines two separate
views of the same data onto a single sheet. Dual combinations help to compare
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FIGURE 8-25:
A dual
combination
chart with
bars and a
single line.

two targeted values given a specific period or value in the exact visualization, or
the same measure or dimension across different periods.

To create a dual combination chart in Tableau, you need two measures and one
date. Dimensions are optional. To create a dual combination chart using the usas-
pending.gov dataset as an example, follow these steps:

1. Drag the Period of Performance Start Date data field to the Columns
shelf.

2. Drag the Potential Total Value of Award and Total Obligated Amount data
fields to the Rows shelf.

The initial result is shown in Figure 8-25. Notice the bars and line.
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Total Tableau Obligations for U.S. Federal Government
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———— ..

Year of Period Of Performance Start Date

3. (Optional) You can swap the line for an alternative combination, such as
areas, circles, and symbols (Figure 8-26). To accomplish this, go to each
value under the Marks card and select one of the following from the
drop-down list (by default, the list is set to automatic):

® Area Chart for Total Obligations
® Line Chart for the Potential Total Value of the Award

In Figure 8-27, you can see the changes made when both fields were changed
from a line or bar given the options found under the drop-down menu.
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FIGURE 8-26:
Alternative
charting design
combinations.

FIGURE 8-27:
Modifying
the dual
combination
chart.
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The scatter plot

The scatter plot is appropriate when you want to visualize numerical variables. You
can create a simple scatter plot by placing one measure in the Columns shelf and
one in the Rows shelf, or create a matrix-based scatter plot by adding a dimension
to the Rows and Columns shelves for categorization purposes.

If you take a matrix-based approach, Tableau places the measure as the inner-
most field, meaning that the field is to the right of any dimension on a shelf.
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In the following example using the usaspending.gov dataset, you follow these
steps to evaluate the number of awards per the NAICS Code and Product and Ser-
vice Code (which are both dimensions), by including the Current Total Value of
Awards and Number of Offers Received fields:

1. Drag the Current Total Value of Awards field to the Rows shelf.
2. Drag the Number of Offers Received field to the Columns shelf.

3. Drag the NAICS Code and Product and Service Code fields to the Marks
card.

At this point, you see a scatter plot with a highly dense region in the lower-left
& corner (see Figure 8-28). However, to better understand data, | strongly
encourage you to apply filters on the dimensions and measures. Creating a
WARNING specific filter for each measure and dimension helps you to view all scenarios
and achieve greater clarity.

Number of Offers Received vs. Total Value of Award By NAICS and PSC Code

(¢

Current Total Value Of Award

FIGURE 8-28: w o
A scatter plot o 0
with no filters

on dimensions
or measures.

MNumber Of Offers Received

4. To apply filters, right-click each of the dimensions or measures and select
Show Filter.

Each filter appears on the right side of the screen.
5. Adjust the filters as follows:
For Product and Service Code: Enter D.

For SUM(Numbers of Offers Received): Set the range to 0-100.
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FIGURE 8-29:

A granular view

186

of a scatter
plot.

For SUM(Current Total Values of Award): Set the range to
250,000-1,000,000.

Keep the NAICS Codes as they are.

The new scatter plot shows the finite number of Tableau-related acquisitions
where the SUM was between $250,000 and $1,000,000 for specific NAICS and
PSCs combined. An example is shown in Figure 8-29.
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The histogram

Histograms help users understand data distributions. Using a bar chart to group
values for data comparison, you can better understand data based on grouped
values of continuous measures or bins. In other words, you may have many small
transactions. Still, the transactions are lumped together under a single umbrella
and classified using a range. For example, all store transactions with a value of
less than $99.99 would fall into one range, and transactions above that threshold
would comprise a second range.

That’s the case in Figure 8-30, where bins, a grouping of like-kind values, are
grouped for the Current Total Value of the Award, which is the only data field you
need to drag to the Rows and Columns shelves. Each of the smaller transactions
matched to like-kind properties are paired in bins and then classified, which is
the same in the sampling you’ve just created in the previous section, “The scatter
plot.”
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FIGURE 8-30:
A histogram
created from
the same data
sampling as
that used for
Figure 8-29.
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You have little control over histogram bins; therefore, you should filter the dataset
to target a realistic view of a histogram. Such filtering has been applied to the his-
togram in Figure 8-30 to keep the range of values from exceeding 25,000,000. All
anomalous data ranges have been removed.

nt Total Value OF Award
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The box and whisker plot

The box and whisker plot, also called a box plot, is a chart type that allows users to
display minimum values, 25 percent quartile, median, 75 percent quartile, and
maximum range values. Values that exceed the thresholds are called outliers. Using
a box and whisker plot helps you understand the distribution and spread of your
dataset.

To create a box and whisker plot, you need two dimensions on the Columns shelf
and one measure on the Rows shelf. Ensure that the Marks card is set to a circle
and the reference line is set to a box plot.

After you place your data fields on the shelves, the resulting chart (using the usas-
pending.gov dataset) looks like the one in Figure 8-31, which illustrates the total
value of awards based on a given contract type. As you can tell from the figure, the
Firm Fixed Fee and Labor Hours had the bulk of federal dollars allocated during
the award period.
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FIGURE 8-31:
A box and
whisker plot.

Type Of Contract Pri..
Comparing Current Total Value of Award relative to Type of Contract Pricing
Type Of Contract Pricing
®

-

s

Z

5

8

=

=

=

°

L ®

]

3

—_—
—-
—
—— —— —:— —a— L ] = =

The Gantt chart

You use a Gantt chart to illustrate the duration of a data point. A Gantt chart
requires one date measure in the Columns shelf and one dimension in the Rows
shelf. The Tableau Gantt chart is different from the traditional project management
tool such as Microsoft Project because you can’t create a discrete line item and
assign a start date and end date to a specific item. Quite the opposite, in fact. With
Tableau, you're looking at the date at a given moment in time. For example, say
that a transaction occurred in January 2023. On a Gantt chart, a tick mark would
appear, representing the period of January 2023. Depending on the granularity,
it could be one mark representing the month (January 2023) or a series of marks
representing part of a quarter (Q1 2023). The marks are not spelled out for the
duration of the contract; they just show a moment in time. That’s the case with
the Gantt chart you see in Figure 8-32, with each mark representing a unit of one
month.

To create a Gantt chart using the usaspending.gov dataset as an example, follow
these steps:

1. Drag the Month of Period of Performance Current End Date field to the
Columns shelf.

2. Drag the Type of Set Aside field to the Rows shelf.
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FIGURE 8-32:
A Gantt chart.
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3. Right-click the Period of Performance Current End Date field, and change
the time frame from Years to Months (it's the second option, which
includes the month and year notation).

Your Gantt chart ticks are now a bit more granular.
4. Click Gantt Chart on the Show Me pane.

A Gantt chart like the one in Figure 8-32 appears.
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Out of the box, Tableau defaults to the Year setting for every tick mark on the
Gantt Chart. To change this setting, right-click the date-based measure and then
click an alternative parameter such as Year, Quarter, Month, or Day to modify the
bounds. The example in Figure 8-33 shows Month as the setting.

The bullet chart

The bullet chart displays data in much the same way as a horizontal bar chart,
except that it’s condensed, given that it contains two data points. A bullet chart
compares a single measure to a targeted value. This type of chart is ideal when
you’re trying to gauge performance over time. The bar represents the tracked
measure, and the horizontal line indicates the target value. Knowing the bar’s
position relative to the line helps you quickly ascertain whether you’re on target
to meet the measured objective. A bullet chart does allow for the comparison of
multiple measures in the same target value.
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FIGURE 8-33:
Setting
date-based
measures for a
Gantt chart.

FIGURE 8-34:
A bullet chart.
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To create an example bullet chart using the usaspending.gov dataset, follow these
steps:
1. Drag the Award Type data field to the Rows shelf.

2. Drag the Total Potential Value of Award and Total Obligated Amount data
fields to the Columns shelf.

3. Sselect the Bullet Chart option on the Show Me pane.

The bullet chart shown in Figure 8-34 appears.
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Converting a Visualization to a Crosstab

FIGURE 8-35:
Asimple
crosstab table.

TIP

I’ll bet you didn’t know that you can take any visualization in Tableau and convert
it to a cross tabulation table, or crosstab, did you? A crosstab converts a visuali-
zation into a text-based table, showing the data in a textual form. Like the text
table discussed in the section “The text table,” earlier in the chapter, the crosstab
table comprises one or more dimensions and measures. A crosstab can also inte-
grate various calculations for the measure fields, including running totals and
percentage totals. To convert a visualization to a crosstab using the usaspending.
gov dataset, follow these steps:

1. Drag the Period of Performance Start Date field to the Columns shelf.

2. Drag the Funding Agency Name and Awarding Office Name fields to the
Rows shelf.

3. Drag the measure Total Obligated Amount to the Labels shelf under the
Marks card.

A simple crosstab is created (see Figure 8-35).

To differentiate the significance of values within a dataset, you can color-code
your dataset. Color-coding requires you to add the Total Obligation field one more
time to the Labels shelf within the Marks card. Then, right-click and select Color.

In the example shown in Figure 8-36, the dataset has been filtered to only one
federal agency. Still, the color scheme and range in values and colors are apparent.

If your range of values is quite broad — say, 0 to a billion — I strongly encourage

you to pick a gradient range that’s easy to differentiate. Having too many similar
shades can confuse people and defeat the purpose of using color.
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FIGURE 8-36:
A crosstab with
colors.
Finally, you may want to review data using a standard calculation. Out of the box,
Tableau incorporates various calculations that can be autogenerated in a crosstab
table. The options, which appear in Figure 8-37, are frequently updated.
Filter...
Show Filter
Format...
~ Include in Tooltip
Dimension
Attribute
®  Measure (Sum) 3
Discrete
* Continuous
Edit in Shelf
A Add Table Calculation...
| Quick Table Calculation ¥ | Running Total
Difference
Remove
Percent Difference
Percent of Total
Rank
Percentile
FIGURE 8-37: R
Adding quick D ot
calculations Compound Growth Rate
to a crosstab .YearO\.rerYearGrowth
table. YTD Growth
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FIGURE 8-38:
Table
calculation

types.

To add a calculation to the chart to use instead of the dollar values, follow these

steps (still making use of the usaspending.gov dataset for this example):
1. Right-click the SUM(Total Obligated Amount) indicated by the text
symbol in the Measure Values card.

A list of options appears, including Add Table Calculation, which you'll be
selecting.

2. Sselect the Add Table Calculations option.

A pop-up window appears, enabling you to create a Table Calculation (see
Figure 8-38).

Table Calculation X

% Difference in Total Obligated Amount

Calculation Type

Percent Difference From -

Compute Using

Table (across)

Table (down)

Table (across then down)
Table (down then across)
Pane (down)

Pane (across then down)

Pane (down then across)
Cell
Specific Dimensions

Relativeto Previous -

Show calculation assistance

3. oOnthefirst drop-down menu, select Table Calculation Type: Percent
Difference From.

4. onthesecond drop-down menu, select Compute Using Table (across).

When you close the window, the crosstab immediately changes to show yearly
percentages (see Figure 8-39.) The percentages indicate the increase and
decrease in total obligated spending relative to the previous year for a given
agency and its corresponding office.
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FIGURE 8-39:
A crosstab
using table

calculations.

Publishing Visualizations

Tableau Desktop has several paths for users to take to get their work product
from Tableau Desktop to Tableau Server or Cloud. You can complete and publish a
worksheet containing your visualization by doing one of the following:

¥ On the Server menu, select Publish Workbook.
¥ On the toolbar, click the last button, Share Workbook with Others.
¥ On the File menu, choose Export your Visualization as a Package.

¥ Create a PDF, PowerPoint, or alternative file format for mass use.

If your goal is to share and collaborate with other users in the organization who
have Creator, Explorer, or Viewer licenses, publishing the workbook to a Tableau
project is your optimal choice. If a system administrator has configured a project
on your behalf, follow these steps to save your worksheet using either the Server
or toolbar approach; the prompts are the same.

1 . Click the Share Workbook with Others button on the toolbar.

A pop-up menu appears (see Figure 8-40).

N

Select the project.

w

Under Name, enter a worksheet name.

4. under Description, provide a document description.
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FIGURE 8-40:
A common
publishing

dialog box for
Tableau Cloud
and Server.

A

WARNING

& | FitWidth

ﬁm‘ 7
Publish Workbook to Tableau Online t X

Project

roject (Government Sales Forecasting) Edit

% Workbook Optimizer

()]

. Under Tags, click Add to add tags.

6. under Permissions, click Edit to list who may or may not have access to

the file in the future.

7. UnderData Sources, click Edit to validate the data source parameters

using the Workbook Optimizer.

By default, it is usually embedded.

8. i you are satisfied with what Workbook Optimizer indicates, you can
execute publishing directly, or close the window and click the Back
button to return to the previous window and then click Publish.

At this point, the file should be ready for publishing. One last step could be to opti-
mize the file. In this case, the dataset used so far contains more than 280 fields,
but only a handful have been used for the exercises. That’s okay, because you’ll
use some other fields in subsequent chapters. However, if you want to optimize
the dataset, follow the guidance provided using Workbook Optimizer (shown in
Figure 8-41), which offers you a way to ensure that the dataset you’re publishing

is healthy.
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Optimize Workbaok

Check Best Practices

an item to see the best practi

v A

1 Tzke action

X

® 15/17 passea

5 guidelines and information on resolving issues.

Updating these itsms to follow best practices won't impact workbook functionality

™~ Unused fields

The data source Tablesu+contains 280 fields not being used

> 1 Needs review

> @

15 Passed

FIGURE 8-41:
Workbook
Optimizer.

~& Rerun Optimizer Lt run

Hiding unused fields will prevent them from being unnecessarily queried and reduce the
size of extracts. Col hiding any fields that are not being used. regard
or not the data source is an extract. Learn More

Updating these itsms to follow best practices may require a trade-off in the workbook

d iterns follow best practice guidelines

of whether
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IN THIS CHAPTER

» Defining the three basic
calculation types

» Applying the principles and
components for creating
calculated fields

» Enhancing visualizations to
identify patterns, trends, and
behaviors in data

Chapter 9

Analytic Practices
in Action

hen data is ingested into Tableau, you may, as many users do, find

it to represent just the tip of the iceberg. That’s because calculations

allow you to transform a simplistic data point into a complex equation.
You can potentially combine multiple fields while also leveraging functions and
formulaic expressions available in Tableau. To create calculations, you need to
understand the principles of creating calculated fields in Tableau. In this chapter,
you find out how to create complex calculated fields as well as see how to identify
patterns, trends, and behaviors using Tableau’s built-in Analytics feature.

Understanding Calculations

On the surface, Tableau has three main calculation types: basic expressions,
level of detail (LOD) expressions, and table expressions. Each type has variants.
Table 9-1 summarizes the difference between the three types.
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TABLE 9-1 Calculation Types

Type of Expression ~ What It Does

Basic Allows for the transformation of values at the data source level of detail. It can be
a row-level calculation or, at the visualization level of the detail, it can represent an
aggregate calculation.

Level of detail (LOD) Allows you to compute values at the data source level and the visualization
level; however, you have more granularity in how to manipulate the data using
conditions such as INCLUDE (more), EXCLUDE (less), or FIXED (independent).

Table Allows you to exclusively transform values at the level of detail at the visualization.

To create a row-level calculation that applies a specific condition, use the follow-
ing formula:

SPLIT( [Funding Agency Name], '', 2 )

If you want to create a column that displays a count or the aggregate of how many
agencies procured Tableau, you could use the following aggregate calculation:

COUNT( [NAICS Codes])

You'’d place the calculation in the Marks cards while you drag the NAICS Code to
the Rows shelf. The result appears in Figure 9-1.

Pages Il Columns

e Count of NAICS Codes for Tableau Purchases
Maics Code

443120 12

Marks 443142 2

511120 4

511210 443
2 9] 515210
Color Size Text 518210
519130
Detail ch:\: Skt
522390
541511
FIGURE 9-1: 541512
Using an 541513
aggregate S41514
calculation, RS

L 541612
which is a e

basic type of £41690
expression.

Automatic =

w
bl
W

=
= o &

!
=
(SRR
P o DB MNDOWwR
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FIGURE 9-2:
A level of detail
calculation.

A level of details (LOD) expression is more concerned with finding targeted details,
hence the name “level of details.” Your goal in establishing the calculation is to
select the appropriate parameter for a given calculation. Say you want to iden-
tify the year or month an organization received an award. Here’s the formula you
could use:

{ FIXED [NAICS Code]:(MIN([Period Of Performance Start Date]))}

The output you get in Tableau appears in Figure 9-2.

Pages jii Columns
Filters
Date of Tableau Purchases by NAICS Code
Naics Code
443120 9/30/2008 12:00:00 AM
Marks 443142 8/5/2014 12:00:00 AM
: 511120 6/16/2015 12:00:00 AN
AL i 511210 6/5/2008 12:00:00 AM
. o 515210 1/2018 12:00:00 AN
Coler Size Text 518210
519130 v
D:;i Tcip 519190 5/28/2022 12:00:00 AM
522390 015 12:00:00 AN
541511 2/2008 12:00:00 AM
541512 012 12:00:00 AN
541513 013 12:00:00 AM
541519 007 12:00:00 AN
541611 012 12:00:00 AM
541612 019 12:00:00 AN
541618 12/17/2014 12:00:00 AM
541690 5/2017 12:00:00 AM
541720 9/2015 12:00:00 AM
541990 016 12:00-00 AM
561990 11/22/2021 10:59:36 AM

To visualize data at the level of detail, you need to apply conditions to the equa-
tion. Using the same award scenario, say you want to know just one part of the
performance period, not the entire period. Perhaps you also want a consolidated
view of your data. You can use a function to support such visualization.

For the example in the following equation and shown Figure 9-3, each NAICS code
indicates when at least one award occurred during a fiscal year.

Year (Period of Performance Start Date)
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FIGURE 9-3:
Atable
calculation.

Period of Performance Starts by NAICS Code

Naics Code

2015 2018
511210 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
515210 2018
518210 2014 2015 2016 2017 2018 2019 2020 2021 2022

2015 2019 2020

2022

2015 2019
541511 2008 2015 2016 2017 2018 2019 2020 2021 2022
541512 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
541513 2013 2016 2017 2019
541519 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

2012 2016 2017 2018 2019 2020 2021 2022

541612 2019

Crafting Calculated Fields
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Sometimes you may have lots of excellent data. Still, you may not have all the cor-
rect calculations to complete a worksheet so that your dashboard or story makes
sense despite a data deluge. In these circumstances, you’ll want to introduce
calculated fields. A calculated field allows you to create new fields from data that
already exists in your data source. What you are essentially creating is a new field,
or column, within your data source that consists of values or members from which
calculations are derived.

An example of a good use of a calculated field is when you want your audience to
know the percentage of something by comparing two data points. Another exam-
ple is when you’re trying to understand the financial impact of a specific action,
requiring several data points. The calculation may combine measures and dimen-
sions to produce a final result.

Tableau allows users to create custom, calculated fields that can become new
measures or dimensions. You can take the data from one or more existing data
sources and define a calculation, which can be as simple as adding two fields.
A more complex calculation can incorporate multiple fields and include functions.
Read on for more details of using calculated fields.

Starting with a simple calculated field

Getting your feet wet by playing with known data points and expected behaviors is
a significant first step in creating a calculated field. For an example, follow these
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FIGURE 9-4:
Use the
Analysis menu
to open the
Calculation
Field Editor
and enter a
formula.

o
S
TECHNICAL
STUFF

steps to see how to capture the percentage of the obligation spent to date between
two fields: Current Total Value Of Award and Potential Total Value Of Award:

1.
2.

Go to a worksheet in Tableau.
Choose Analysis= Create Calculated Field.
The Calculation Editor opens (see Figure 9-4).

Name the field in the textbox (for example, “Percent Total Award”); then
click OK.

Type the following into the Formula Editor, as shown in Figure 9-4:
SUM( [Current Total Value Of Award])/SUM( [Potential Total
Value Of Award])

If you've entered the formula correctly, the message The calculation is
valid appears.

Click OK when finished.

The field is added to the existing list of fields found in the Data pane.

Calculation Field Name textbox

ST

Percent Total Award © X

SUM

oM (

The calculation is valid.

Calculation Field Formula Editor

Formulas are a combination of functions, fields, and operators. Head to Chapter 13
to reference the essential functions that are useful in Tableau so that you can cre-
ate optimal formulas.

The new calculated field should now appear in the Data pane. Assuming that the
goal was quantitative, the field becomes a measure. If the field yields a qualitative
output, the result is a dimension.
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FIGURE 9-5:
A calculated
fieldina
Text Table
visualization.
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To visualize the Percent Total Spent to Date against Agency and Fiscal Year, follow
these steps:

1. Place the calculated field you just created in the preceding steps in the
Marks card. Click the field and select Text.

2. Drag the Period of Performance Start Date field to the Columns shelf and
the Funding Agency Name to the Rows shelf.

3. Createafilter witha range of dates set from 1/1/2017 - 12/31/2022.

Figure 9-5 presents the result, which includes integrating your newly created
calculated field using a Text Table visualization.

Filter card Rows shelf Columns shelf Filter

tal Spent to Date by Federal Agency 2017 - 2

Funding Agurcy Nama
agency for International Development
Marks. Commedity Futures Trading Commission
Consumer Financial Protection Bursay
Court Services and Offander Supervision A
= Department of Agriculture
S Dapart=ant of Commares
- Department of Defense
Bopartment of Education
Dapartment of Enargy
- Department of Health and Human Sorvices
Dopartment of Homaland Security
Department of Justice
Dapartmant of Lasor
Department of Stata

Dapartment of tf
DepartTent of Transportation
Department of Uetarsns Attzirs
Enuwonmental Sratection Agency
Fedaral Communications Commission 1.0000 10000 0.4313

Fodural Trads Commision 1.0000

Ganeral Services Administration 1.0000

Calculated field Results generated from calculated field

Marks card

Formatting your calculations

Unlike what you do with visualizations, this section is not about how to color-code
your numbers. Instead, you find out how to work with the essential components of
a calculation. Each calculation must adhere to a proper syntax to operate as a data
field. Table 9-2 describes the attributes of a successful calculation.
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TABLE 9-2

The Essential Components of a Calculation

Component Concept

Function A statement that converts the value of a data field based on defined conditions
Field Dimensions or measures available from your data sources
Operators Symbols that explain an operation

Literal expressions

Known or constant values

REMEMBER

Applying these four fundamental concepts, take a look at this complex formula:

IF SUM([Total Dollars Obligated]) > SUM([Current Total Value Of
Award]) THEN "Overspend"

ELSEIF SUM([Total Dollars Obligated]) < SUM([Current Total Value
Of Award]) THEN "Available"

ELSE "None"
End

The formula says that if the total dollars obligated is greater than the current
spend, the word Overspend should appear in a table. If the total dollars obligated
is less than the current spend, the word Available should appear in the table.
Otherwise, the condition means that funding is exhausted; hence, no more fund-
ing is available (None).

Digging deeper into the formula, here are the components that the calculation
incorporates:

¥ Functions: IF, ELSE, ELSEIF, END, and SUM
¥ Fields: Total Dollars Obligated and Current Total Value Of Award

3 Operators: > and <

¥ Literal expressions: Only string literals are used in this formula. They include
"Overspend”, “Available", and "None".

Figure 9-6 yields the results of the complex calculation created using the equa-
tion in this section. If there is a blank for a specific year, no funding is obligated
or spent in that fiscal year.

You are probably wondering why I haven’t discussed parameters yet. That’s

because parameters are nothing more than placeholder variables that you can add
to a calculation in place of a constant value.
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FIGURE 9-6:

Applying a
calculated

field to a table
using complex

204

formatting.

0 YEAR(Period Of P

=TS
I I 0 ! f'a
Toni ONSUMER FINANCIAL PROTECTIC
== SRl COURT SERVICES AND OFFENDER SUPERV!
DEPARTMENT OF AGRICULTURE (USD&
DEPARTMENT OF DEFENSE (DOD)
DEPARTMENT OF EDUCATION (ED)

DEPAGTMENT OF HEALTH AMD HUMAN SERVICES (HHS,

Getting the syntax of a calculation right

Calculations are a combination of functions, operators, and fields. The syntax,
more affectionately understood as the placement order, requires Tableau to create
a proper calculation.

Follow these steps to create a calculation with the elements placed in the proper
order:
1. start with the name of the calculation.

It should be easy to understand. Make sure it is alphanumeric and to the point.
The name cannot contain any spaces.

2. Use an equal sign (=) to start the calculation.

3. Ccreate a calculation consisting of functions, operators, and fields that
define the targeted calculation.

4. End the calculation with a closing parenthesis.
Here’s a simplistic example of a syntax-appropriate calculation:
Budget = SUM(Total Dollars Obligated)

Table 9-3 provides a more detailed explanation of working with syntax in your
calculations.
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TABLE 9:3 Calculation Syntax Considerations

Component Syntax

Functions Varies depending on the type of function. See Chapter 13 for examples.
Fields Brackets ([ and ]) surround the calculation.
Operators Arithmetic: These are typical mathematical operators including +, -, *, and /.

Comparison: Used to compare values as equal, greater than, less than, or combinations
of equal/not equal. Operators include >, <, ==, <=, >=, and !=.

Logical: These are either/or state condition operators. Operators include True and False,
AND, OR, or NOT.

String: Bring two strings together using a + sign. An example isstringa + stringb.

Conditional: Based on conditions in the equation. Typical operators include IF THEN,
ELSE, ELSEIF, and CASE.

Aggregate: Special functions like SUM( ), AVG( ), MIN( ), and MAX( ), when applied to a
set of rows or columns, give you an aggregate value.

Literal Numeric literals: Specific numeric values that are written out, such as1.2345.
expressions

String literals: Expressions using quotation marks, such as "None" .

Date literals: Specific dates, with a hashtag (#) at the front, such as #2/3/23.

Boolean literals: Either True or False with a hashtag (#) in front, such as #True or
#False.

Null literals: Presented as null.

Parameters Already defined calculations that are surrounded by brackets, such as [Completed
Calculation].

Evaluating Your Data Using the
Explain Data Feature

Suppose you intend to take your data to Tableau Cloud or put it on Tableau Server.
In that case, a feature called Explain Data extends analysis capabilities. Ironically,
you need to configure Explain Data settings in Tableau Desktop, but analysis can
be completed only by using a server-based infrastructure.

Explain Data takes the sheets, dashboards, and stories you create and helps you
evaluate the dataset for trends, patterns, outliers, and correlations in the under-
lying dataset. Explain Data builds various statistical models and offers a variety of
explanations to users in a visualization.
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REMEMBER

FIGURE 9-7:
Accessing the
Explain Data
feature in
Tableau Cloud
by right-clicking
a numeric
value.

206

You might see the word viz appear in Tableau documentation. Viz is short for vis-
ualization. Absolutely nothing changes whatsoever.

Configuring the Explain Data feature involves selecting the datasets and fields
that you deem to be in and out of scope before you publish a workbook. After
you’ve uploaded that data to Tableau Cloud, the data is used to run the Explain
Data analysis.

After you open your uploaded sheet in Tableau Cloud, select a data point and then
head to the Analysis menu. On that menu, choose Explain Data=> Run Now. Alter-
natively, right-click a numeric value (in this example, it’s the numeric value for
Department of Education under the year 2019) and select Explain Data, as shown
in Figure 9-7.

Draft | Tableau Data Set with ...

Format  Help R

Ml @ @ £ bl 400 @ | @D View Data P F showMe
- . Explain Data..
¢~ Pages [[[= VLI (5] YEAR(Period Of Perf...
Clear Manual Sizing
= Rows Funding Agency Name
~ Filters Annotate .
State of Available Funds by Agency from 2017 - 202z Trend Lines >
Forecast »
Poricd Of Performance 5. —— S
s Funding Agency Name 2017 2018 201 ow.View Teotar 2022
~ Marks AGENCY FOR INTERNATIONAL DEVELOPMEN...
fprd Keep Only
reor... || [T Automatie . COMMODITY FUTURES TRADING COMMISSL..
g (CONSUMER FINANCIAL PROTECTION BUREA Exclude
jgated [T & il COURT SERVICES AND OFFENDER SUPERVISI.. Group
Color | Sze | Ted  DEPARTMENT OF AGRICULTURE (USDA) Create Set.
DEPARTMENT OF COMMERCE (DOC)
& - DEPARTMENT OF DEFENSE (DOD) e
Detail | | Tooltip

DEPARTMENT OF EDUCATION (ED)
DEPARTMENT OF HEALTH AND HUMAN SERV..
DEPARTMENT OF HOMELAND SECURITY (DH..
DEPARTMENT OF JUSTICE (DOJ)
DEPARTMENT OF LABOR (DOL)

DEPARTMENT OF STATE (DOS)
NEPARTMENT OF THE INTFRIOR (DON

871,086,52.,

(Bl suM(Total Dollars O...

A data guide appears on the rightmost column of the Tableau Cloud interface,
detailing the specific data point, as shown in Figure 9-8. To better understand
the full scope of the explanation, you can drill down into each section by clicking
each bold header.

You can also evaluate other data fields that may be interesting to know more
about. If, for example, you select the section What is Unique About Department
Of Education (Ed), 2019 (see the final item in Figure 9-8), Explain Data gives
you significant details about the data fields that relate to your data point. For the
example in Figure 9-9, those significant details relate to the award or awards
given for that fiscal year.
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FIGURE 9-8:
The data
guide provides
details about a
data point.

FIGURE 9-9:
A detailed
view of
alternative
fields to
consider
while using
Explain Data.

Data Guide

£ DEPARTMENT OF EDUCATION (ED), 2019
Data in This Mark
Applied Filters

Explanations

Q' Explore underlying values for DEPARTMENT OF EDUCATION (ED). 2019

Sum of Total Dollars Obligated 871086521 >

2 Other things to explore

What is unique about DEPARTMENT OF EDUCATION (ED). 20197

++, DEPARTMENT OF EDUCATION (ED), 2019
Relevant Single Value
TIF Receives Contracts And Financial Assistance: False

T|f Receives Contracts: True

Abe Contracting Officers Determination Of Business Size Code: O
abe Commercial ltem Acquisition Procedures Code: D

# Naics Code; 541512

Abe Naics Description: COMPUTER SYSTEMS DESIGN SERVICES

Ate Inherently Governmental Functions: CLCT

Abc Subcontracting Plan: PLAN REQUIRED - INCENTIVE NOT INCLUDED

192 of 266 fields analyzed

Abe Contracting Officers Determination Of... OTHER THAN SMALL BUSINESS v

Abe Inherently Governmental... CLOSELY ASSOCIATED,.CRITICAL FUNCTIONS

~
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Spotting Patterns in the Data through
the Analytics Tools

FIGURE 9-10:
The Analytics
pane.

The goal of analytics is generally to identify trends and spot patterns in your
dataset. It can also forecast opportunities based on the available data. With
Tableau, you can conduct a variety of analytics activities, from measuring trends
to pinpointing anomalous behaviors. The Analytics pane in Tableau is home to
14 modeling options to help you analyze data through summary, trending, fore-
casting, clustering, and banding behaviors.

In addition, the Analytics pane provides a second level of analysis to enhance
an existing visualization with further insights. Figure 9-10 shows the modeling
capabilities available to you on the Analytics pane, and Table 9-4 describes each
option in detail.

Data Analytics

Summarize

Constant Line
Average Line

Median with Quartiles
Box Plot

Totals

oOw § = =

Model

= Average with 95% CI
%= Median with 95% Cl
% Trend Line

& Forecast

% Cluster

Custom

#  Reference Line
& Reference Band
&l Distribution Band
@ Box Plot

To apply a modeling option in the Analytics pane, you drag the option over the
existing visualization. For any of these analytic options to work, a visualization
with data already in place must exist.
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TABLE 9-4

Modeling

Analytics Pane Modeling Options

Capability

Constant line

Description

A line that is associated with a specific measure or value. If a range is from -100 to 100,
you can set a constant line with markers at -50, 0, and 50, for example.

Average line Averages the values across the data and places a line in that location. For example, if
the data range is from 0-100, but the average is 32, the line appears at 32, not 50 (the
middle).

Median with Adds at least one set of median lines and distribution bands in a view. The median appears

quartiles with two bands representing the distribution, and the quartiles are shaded in gray.

Box plot As with the box plot chart, you can overlay a box plot on another chart type. Here, each
box plot is a bit more discrete in that the user scrolls over the plot to gain insights into
the statistical data from the whiskers, means, and quartiles.

Totals Adds a Total value to a view. Options offered include Subtotals, Column Grand Totals,

and Row Grand Totals.

Average with
95% Cl

Adds at least one set of average lines with a series of distribution bands. The distribution
bands are configured at the 95 percent confidence level.

Median with Adds at least one set of median lines with a series of distribution bands. The distribution

95% Cl bands are configured at the 95 percent confidence level.

Trend line Adds a minimum of one trend line to a view. Several trend types are available for
evaluation, including Linear, Logarithmic, Exponential, and Polynomial. Trend analysis
type varies depending on the visualization type.

Forecast Tableau provides a forecast using measure-based data exclusively, hence numerical
values only. Multidimensional data sources are not supported in forecasting.

Clusters Groups data points together that are similar, which helps identify patterns and trends
that may not be apparent if you look at each data point alone. Unsurprisingly, you need
several values associated with the same measures to attain a cluster value.

Custom You add one or more of these lines to enhance the visualization for analytics reference.

reference line

The reference line can be for one or all measures.

Custom
reference bands

You add one or more of these bands to enhance the visualization for analytics reference.
The reference band can be for one or all measures.

Custom
distribution band

You add one or more of these reference distributions to enhance the visualization for
analytics reference. The reference distributions can be for one or all measures.

Q

TIP

In some cases, several selections are available, as shown in Figure 9-11, whereas
in other cases, you have a single choice. An additional screen appears for custom
parameters, asking you to configure the reference parameters before the analytic
reference is placed on the visualization.
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A complete visualization containing both the selected trend line and an average
line (representing average obligation) appears in Figure 9-12.

Data  Analytics Pages i Golumns
Summarize = Rows SUM(Total Dollar.. &
# Constant Li 3 o
e ik Agencies w/ Multi-Year Spend Patterns Between $0- $50M
Median with Quartiles —_— \_ . "\i"' - E’ = —\'_
S [ YEAR(Pori. Replace the v 7 L 2 A
arT Trend Line : <z
gal Exponential  Polynomial € @
Model : i :
= Average with 95% CI 808
= Median with 95% CI
# Trend Line
A Forecast REHE
B Cluster o2 | O 3
oe.| To g
Custom =
o - s e
FIGURE 9-11: # Reference Line &
. = Reference Band 3
Applymg a & Distribution Band g —
g = wer
trend line to = a
Avers:
an existing Areree g
Tableau l . .
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Funding Agency Name / Period Of Performance Current End Date
o . o
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FIGURE 9-12: o 15M
: 8
Multiple - - Averages
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trends can 5
be evaluated .
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using the oW —
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Analytics pane
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THE EINSTEIN DISCOVERY ANALYTICS TOOL

Powered by Salesforce and incorporated as an add-on to Tableau, Einstein Discovery,
now known as CRM Analytics, is an analytics tool that leverages artificial intelligence and
machine learning to enhance data analysis through comprehensive statistical analysis
and predictive models. It takes your analysis further by efficiently processing millions

of rows of data to identify significant correlations and forecasting outcomes. Instead

of looking for the needle in the haystack, Einstein Discovery works on your behalf by
providing recommendations for improving those forecasts. To access such a feature
requires an administrator to purchase the add-on and then activate the feature from the
system administrator console in Tableau Cloud or Tableau Server.

Patterns, trends, and cluster analysis are relatively easy to implement using
& Tableau Desktop or Tableau Cloud; the functionality requires little work beyond
dragging and dropping. Tableau also offers predictive modeling functionality,
warning  but this requires you to know enough about scripting and advanced data mod-
eling. Head to https://help.tableau.com/current/pro/desktop/en-us/
predictions.htm if you want to find out how to incorporate predictive analytics.
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IN THIS CHAPTER

» Creating compelling dashboards
using Tableau Desktop and
Tableau Cloud

» Exploring branding options in
Tableau for dashboards

» Ensuring Section 508 and WCAG
accessibility compliance with
dashboards and stories

» Building stories with worksheets
and dashboards

Chapter 10

Showcasing Data with
Dashboards and Stories

ableau is an excellent tool for analyzing data and crafting visualizations,

even utilizing a single worksheet and data source. But the real power of

Tableau reveals itself when you’re looking to share and collaborate on data
with others, which provides multidimensional perspectives. Dashboards enable
you to bring together several perspectives so that the audience can interact with
the data holistically.

In this chapter, you find out how to engage in two forms of data collaboration
beyond a worksheet: the dashboard and the story. To ensure that all users can
work with the data, you also discover how to make your data accessible by fol-
lowing Section 508 of the U.S. government’s Rehabilitation Act as well as the Web
Content Accessibility Guidelines (WCAG) compliance standards.
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Dashboards in Tableau

Creating a new

214

FIGURE 10-1:

dashboard
using the
menu.

Tableau takes the worksheet’s static nature and makes it come to life through
interactive data visualization. Users can quickly and easily analyze, interpret, and
communicate data on a single interface, assuming that they have an appropriate
number of visualizations and filters for a single screen. Otherwise, you can create
several dashboards and craft a story, which I cover later in the chapter. The dash-
board consolidates and displays a large amount of data in a single, organized view,
making it easy to identify trends, patterns, and relationships within the data.

You can create dashboards in Tableau by using various visualization types, includ-
ing charts, graphs, maps, and tables. You can also customize dashboards with
filters, parameters, and other interactive elements, such as buttons, which allow
users to drill down into the data and explore it in more detail.

Over the following several pages, you find out how to configure, customize, and
enhance the dashboard experience using Tableau Desktop and Tableau Cloud.

Configuring the dashboard

Consistency is critical with Tableau. You have several ways to create a dashboard.
One is to click Dashboard on the top of the page to open the Dashboard menu
and choose the New Dashboard option (see Figure 10-1). Or you can click the
New Workbook icon in the toolbar to open the drop-down list and then click the
Dashboard button on the Tableau toolbar (see Figure 10-2). The third way to cre-
ate a dashboard is to head to the bottom of the workspace near the status bar and
select the New Dashboard icon, shown in Figure 10-3.

Dashboard  Story  Analysis Map Format  Server  Windo

gt MNew Dashboard

Device Layouts L7
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Grid Options...

Format

Copy Selected Dashboard [tem
Copy Image
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Actions... Ctrl+Shift+D

~  Auto Update
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Add Phone Layouts to Existing Dashboards
~  Add Phone Layouts to Mew Dashboards
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FIGURE 10-2:
Creating a new
dashboard by
clicking the
button on the
toolbar.

FIGURE 10-3:
Creating a new
dashboard

by clicking

the New
Dashboard
icon on the
bottom of the
workspace.

FIGURE 10-4:
A blank
dashboard
workspace.

of G4 [

Whichever way you create a new dashboard, the outcome is always the same:
You’ve added a new dashboard workspace. The interface for your new dashboard
workspace (shown in Figure 10-4) consists of many features that enable you to
create a multifaceted visualization, including the Dashboard pane and Layout pane.

Interface card (size and type) Dashboard workspace
File Data Workshest Dashboprd Story Amalysis Map Format  Server Window Help
< = | [t e @ - 2- £ <
Dashboard Layout <
Default
Size
m
B
m
m
— [ Di
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Show dashboard title

Objects card

Sheets card
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FIGURE 10-5:
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visualization in
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e dashboard
workspace.

The Dashboard pane contains a few dashboard-specific functions, including

3 The interface type and its size: You can choose whether the dashboard is
meant for the Desktop or a mobile device based on how many views you
expect to integrate into a single dashboard.

3 Sheets: A compilation of all worksheets that you can include as part of a
single dashboard.

3 Objects: Items you can add to enhance a dashboard, including shapes
to highlight data points and textboxes for headers and footers.

3 The dashboard workspace: The location where you can aggregate various
worksheet views on a single page to create a single dashboard.

To create a dashboard, drag one or more sheets from the Sheets card on the
Dashboard pane to the Dashboard’s workspace (as shown in Figure 10-5). In the
Dashboard pane, select the appropriate size for presenting the visualization, ren-
dered for either a desktop or mobile device. A grey workspace indicates that a
new object is being added. You repeat this activity numerous times, adding all the
sheets from the Sheets card and Objects card that you want until you feel that your
dashboard is complete.

--.---o-l--unln-.

Customizing the dashboard

To create the ultimate dashboard, you may also want to utilize layout objects,
found on the Objects section of the Dashboard pane (under Sheets). For example,
you may want to include the horizontal and vertical layout so that when you drag
a sheet to the workspace, the page is more aesthetically pleasing and balanced.
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To use a layout object, drag one or more objects to the dashboard workspace.
Then place one or more sheets from the Sheets card on the workspace to create
the desired dashboard result. Figure 10-6 shows an example of a layout using the
Horizontal object (Figure 10-6), and Figure 10-7 shows the layout using the Verti-
cal object (Figure 10-7).
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The Blank object, shown in Figure 10-8, is a glorified spacer that helps to separate
the sheets and keep them from being on top of one another. You use the Blank
object for other reasons as well. First, it helps you focus on individual visualiza-
tions when you’re including multiple sheets in your dashboard. More important,
though, is that the spacer can also be used for nonlayout-specific objects, dis-
cussed in depth in the next section.
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Adding Objects to Dashboards

In contrast to a worksheet and a story, you can add objects to enhance your dash-
board. Because the dashboard represents a collection of various visualizations, you
may need to incorporate logos, images, shapes, or even embedded content, such as
aweb page. The icons in Figure 10-9 represent the various object types that you can
incorporate into a dashboard, including text, images, and embedded web pages.

Figure 10-10 shows how to drag the object to the workspace. In the following sec-
tions, you discover how to integrate text, images, web pages, button types, and
extensions into your dashboard.

Tackling text, fonts, and color

The Text object has many of the same features as your run-of-the-mill text
editor, such as selecting fonts, changing font size, and applying bold, underline,
italics, and positioning options. The Text object, however, lets you add an object
to the dashboard to augment a caption or data story with self-written text. You
are not married to sticking with a specific font or size or making the text black; in
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FIGURE 10-9:
Choose an
option for the
dashboard.

FIGURE 10-10:
Drag an
object to the
workspace.

fact, you can craft a textbox with various font faces, sizes, and shapes if you want,
as exemplified by Figure 10-11. As soon as you drag the Text object to the dash-
board, a pop-up window asks you to type freely. To format the text, highlight it
and then click the button for the formatting feature you need.

Tableau also enables a user to insert prebuilt text, as indicated by the drop-down
menu under Insert, which is part of the text editor.
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Integrating images and logos

You may want to make the dashboard experience personal to your brand or per-
haps add an image that can add value to your dataset that is not self-explanatory
using core Tableau features. One idea may be to extract an image from a report
and then compare it to your data. You can pull the image directly from a website,
or you can upload and insert it into the dashboard. To add an image, which can
also act as a logo in a targeted location of a dashboard, follow these steps:

1. Drag the Image object from the Dashboard pane to the workspace (as
indicated by the dotted arrows in Figure 10-12).

. Select one of the corners and drag to expand or contract the image to the
appropriate dimension.

2
3. Double-click the image box to open the Edit Image screen.
4

. Upload the image to the workspace, or point to the URL by selecting Link
to Image; then enter the URL.

The image uploads from the internet to the dashboard.

5. Atthe bottom of the Edit Image Object screen, add appropriate alt text
for usability purposes.

Alt text helps a user with visual challenges to better understand what an image
object describes. Additionally, if you're looking to position an image within the
given space provided, you can select the boxes under the options to center or
fit the image (or both).

6. when you're finished adding your image, click OK.
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FIGURE 10-12:
Placing a
corporate
logo on the
bottom of the
dashboard.

7. Drag the completed image to its destination.

The ideal logo placement is on the left side of the title of your dashboard.
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Weaving in web pages

Including a web page within a dashboard may sound unusual, but it can be use-
ful when you’re pulling data from a targeted source or want to provide additional
insights into a data point. In that case, you can create a Web Page card on the
dashboard. By including procurement data on the dashboard from another source
and then allowing a user to compare the Tableau-generated visualizations, you
can map the source to aggregate data in a single view. The single view incorpo-
rates the various sheets from one or more workbooks and the data source itself
(which is usaspending.gov in the example in Figure 10-13).

To add a web page object to your dashboard, follow these steps:

1. Drag the Web Page object to the dashboard workspace.

2. Inthe pop-up box that appears, shown in Figure 10-13, enter the website
parameters (the URL).
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FIGURE 10-13:
Embedding a
web page into
a dashboard.

3. When you're finished, click OK.

The Website Object loads the targeted URL into the layout container, which you
can modify to fit onto the dashboard comfortably. The layout container allows
you to group related dashboard items together so that they can be positioned
to meet your specific needs quickly.
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Buttoning up the dashboard

Buttons can enhance the interactivity of Tableau dashboard by enabling users to
trigger specific actions or events. The two main types of buttons are the Navigation
and Download buttons. Navigation buttons enable users to navigate between
worksheets, dashboards, and stories within Tableau. Download buttons let users
download items from a specified URL by clicking the button. These buttons can
add an extra dimension to dashboards by allowing users to interact with the data
and navigate through the content in a more targeted and customized way.

You can see both button types near the bottom of Figure 10-14. To configure
these buttons, you must fill in all fields on the Edit Button page. Key items to
configure include navigation location, button style, and tooltips to describe the
button’s purpose. The figure also shows an example interface for configuring
the Navigation buttons.
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FIGURE 10-14:
Configuring
Navigation
and Download
buttons to
place on the
dashboard
workspace.
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Extending the dashboard

Tableau extensions are add-ons that allow you to extend the functionality of
Tableau dashboards and worksheets. Extensions can be created by folks like you
and me or by other enterprise software organizations to enhance Tableau dash-
boards or worksheets.

Many extensions are available, including ones that allow you to integrate with
external applications, add custom visualizations, or add new features to your
dashboards. To use an extension, you need to install it in Tableau and then add it
to your dashboard layout just as you do any other dashboard object.

In Figure 10-15, you’ll find an example of what the Extensions interface looks like
after you drag and drop the Extension object onto the workspace.

Each extension has its own configuration requirements, but the process to select,
drag, and drop is the same for all. Follow the developer’s instructions to incorpo-
rate an extension into your dashboard.
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FIGURE 10-15:
Adding an
extension to
the dashboard
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party sources.
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Adhering to best practices
for dashboard design

When creating a dashboard, it’s essential to keep in mind the guidelines for mak-
ing an effective dashboard. You can’t just consider the data, although that is
important. You should also strive to balance aesthetic clarity, conciseness, and
appropriateness. Also, it would be best to remember that users often face unique
circumstances when reviewing visualizations, especially ones full of color that
may be complex to understand. Follow these principles, at a minimum, for design
best practices. A bit later in the chapter, I talk about applying accessible features

to Tableau.

¥ Keep it simple: A dashboard should include only the most crucial information

and be clear of unnecessary details.

3 Use clear and concise labels: Use clear and concise labels to help users
understand the purpose and context of each view or visualization.

3 Use appropriate visualizations: Choose the correct type of visualization to

convey the information effectively. For example, use a bar chart to show
quantitative comparisons and a pie chart to show proportions. (Chapter 8
covers working with these and many other types of charts.)
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3 Use color effectively: Color should be used only to highlight important
information and create a visual hierarchy; also, using too many colors can be
overwhelming.

¥ Test and refine: Test your dashboard with users to gather feedback and
refine it based on their needs and insights.

Following these guidelines, you can create a compelling and informative dash-
board in Tableau that helps users quickly understand and analyze data.

Acing Accessibility with Tableau

REMEMBER

To ensure that your data views are accessible to a wide range of users, includ-
ing those who rely on assistive technologies such as screen readers or Braille
keyboards, you can use Tableau to build views that adhere to the Web Content
Accessibility Guidelines (WCAG 2.0 AA). This is particularly important if you
want to make your views as accessible as possible or work in a setting subject
to U.S. Section 508 requirements or other accessibility regulations. By following
these guidelines, you can make your views easy to use and navigate for all users,
regardless of their abilities or the technology they use to access your content.

After you have created your view, you can publish it and embed it into a web page
that also adheres to these guidelines.

It would be best if you did the heavy lifting in Tableau Desktop because there are
limitations to creating accessible-ready solutions in Tableau Cloud.

For an example of an accessible data view, consider a stacked bar chart that incor-
porates numerous color schemes. Such a chart needs to include various elements
that help make the view accessibility friendly. These elements could be text-based
image descriptions known as alt text. Other items to consider including are clear
and descriptive headings, and proper formatting and organization of content.
Figure 10-16 illustrates all the ways you can support accessibility, from color
palettes to captions for people with sight limitations. Figure 10-17 demonstrates
that a textual counterpart is available for every graphical representation using the
View Data window. Here are some specific suggestions:

¥ Include descriptive tabs. Each worksheet is a separate object that ultimately
gets added to a dashboard or story. Start by making the tabs descriptive
because they impact your workbook, dashboard, and story titles.
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¥ Use clear titles. Does Dashboard1 or Story1 have any meaning to you? Not at
all. Instead, be explicit about what the visualizations offer the data observer.

¥ Provide captions. Suppose you don't see certain colors or have no sight. How
can you interpret graphics and colors that explain a dataset? The most
appropriate way is to incorporate Tableau's automated captions as a supple-
mental approach to describe the visualization. For users without sight,
captions can be read by accessibility readers such as JAWS.

¥ Incorporate filters. Having a graphic is one thing, but if there is a way to
interpret the data, you need to include it. Filters allow for pinpointing of data
and better analysis.

¥ Insert categorical legends. Whether the goal is to interpret the colors or
describe a single color with qualitative explanations, a legend guides the
reader, especially those who are visually challenged to interpret the content.

¥ Deliver text details with a data story. The Data Story object, found under
Objects in the left pane of the dashboard workspace, gives you a text analysis
of your dataset without conducting an ounce of analysis. For those who can't
visualize, the data story can cut to the chase rapidly. See “Adding Objects to
Dashboards,” earlier in this chapter, for details on adding objects like the
Data Story.

3 Use the right color palette. If you want to be sure that the color palette
complies with WCAG-approved colors, head over to the color legend, where
you'll modify the color scheme to be compliant (Figure 10-18) by right-clicking
and then selecting Edit Color. Select the Color Blind palette to ensure
Section 508 and WCAG AA compliance.

& Tableau can integrate accessibility in many ways, but some require a bit of con-
figuration. Tableau features that may enhance the experience for those with
accessibility requirements include:

WARNING
¥ Targeted keyboard navigation
¥ The ability to program for specific assistive devices

¥ Adding alt text to describe charts and visualizations

¥ Considering the needs stated in Section 508 compliance guidelines, which
include color contrast requirements.
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REMEMBER

The Tableau story is a powerful tool for creating an interactive data visualization
based on a sequence of information. The story feature lets you easily connect to
various data sources, not just one, to build dashboards and charts. You can also
share your insights with others by aggregating visualizations using workbook
sheets.

The story is a sheet, not a workbook. The method you use to create, name, and
manage the worksheets and dashboards should be consistent with a story. There
is a catch, however: A story is a collection of sheets, so you’ll need to figure out
the sequence of those sheets and create story points. A story point is a single sheet
representing a single concept throughout the story.

Formatting updates may include the appearance of your charts and dashboards.
You can also add interactive elements to the charts and dashboards for each story
point, including filters, parameters, and actions.

After you’ve assembled your story, the final step is to share it with others by pub-
lishing it to Tableau Cloud. You can also embed a story on a website or blog.
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Planning your story to perfection

Have you ever experienced a dataset as a hodge-podge because no theme connects
the data and facts to the scenario? It’s happened to me, and I'm sure it has hap-
pened to all of us at some point.

Before creating your story, it’s essential to consider its purpose and the experience
you want your viewers to have. Are you trying to persuade them to take action, or
do you just want to offer a straightforward narrative or present an extended use
case? Different purposes require different strategies to achieve your goal:

3 Spurring your audience to action: The most powerful stories in this category
get to the punchline immediately by showing the outcome. A story can
present a doom-and-gloom scenario, the ah-ha revelatory moment, or the
visionary goal. In each of these cases, you want to start with the result,
followed by walking the user through how you got there. Ultimately, you want
to remind the user why taking action is essential. Using analytics to give a
sales pitch is an example of how to take action.

¥ Offering a narrative: The good ol line about a picture saying a thousand
words applies here. Simple, straightforward graphics are best for a straight-
forward narrative, with less interaction and more interpretation. A good
narrative focuses on showing the impact before, during, or after a targeted
event.

3 Presenting a use case: For this type of story, you need to consider whether
you want to present data points that build toward a conclusion, or that start
with a conclusion and then show the supporting data points. The latter
approach can be practical for engaged audiences. Health care use cases are
ripe for storytelling using the use case method.

This tip may sound like it defeats the purpose of Tableau, but I find it helpful to
sketch out your story on paper or a whiteboard before building it in Tableau. You
are laying out the targeted data points to help identify any potential issues with the
sequence and ensure that your story flows smoothly. Another reason an advance
sketch is helpful is that it helps you focus on delivery speed and ensure that
the dataset fits in the worksheet comfortably, which leads to better readability.

Tableau explores numerous ways to tell a compelling story based on the business
need. When deciding whether you want to take action, create a narrative, or author
the use case, the various approaches can help you laser-focus even more. To dis-
cover more about how to craft each story type, start at https://help.tableau.
com/current/pro/desktop/en-us/story_best_practices.htm.
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Surveying the story workspace

As mentioned in Chapter 7, the story workspace is pretty simplistic. It has only six
major areas to be aware of, as shown in Figure 10-19:

3 Buttons for adding story points: Click the Blank button in the Story pane to
add a story point. Alternatively, if you want to duplicate the behaviors of a
worksheet, click the Duplicate button to use a current story point as your
starting point.

¥ Story pane: From here is where you drag relevant dashboards, sheets, and
text descriptions within your workbook to the story sheet. You can set the
size of your story and its display by going to the Size drop-down menu on the
bottom of the Story pane (which is also where you can hide the title, if you
want). To hide a feature, just deselect the check box next to its name.

3 Layout pane: In this pane, which is next to the Story pane, you can select the
navigator style and hide the forward and back arrows.

¥ Story menu: When trying to format, copy, or export content, including images
for a story, you use the Story menu, which you access via the toolbar. Clearing
a story in this menu may include hiding the navigator and story title.

¥ Story toolbar: Mousing over the navigator (described in the next bullet)
enables the Story toolbar. You can reverse changes or handle story point
updates using the Story toolbar.

3 Navigator: Right above the Story view is the navigator, a central hub for
editing and organizing the story points. You'll come to the navigator when you
want to show your audience how to step through a story. The navigator has a
variety of styles, which you can change in the Layout pane.

Crafting the story

Crafting a story in Tableau is a similar process to creating worksheets and dash-
boards. The difference is that all activities start with the Story tab or menu, as
shown in Figure 10-20.

Figure 10-21). Remember, though, that each worksheet and dashboard previously
created are listed in the Story pane. These assets are required first if you haven’t
rememeer  Created other worksheets or dashboards.

@ When you click the Story tab, Tableau opens a screen for a new story (see
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FIGURE 10-19:
The story
workspace.

FIGURE 10-20:
The Story tab.
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When you have your assets ready in the Story pane, your next step is to set the
story size (Figure 10-22) and apply story points. You can incorporate one story
point, or a hundred; each point presents a targeted message.

In the lower-left corner of the screen, select the size interface based on pixels,
as seen in Figure 10-22.

Your story’s title is based on the original worksheet name. Titles can be modified
by renaming your worksheet.

After setting up the basic story configuration, it’s time to start building the story.
Double-click a worksheet from the Story pane to add it as a story point. You can
also drag and drop the worksheet into the workspace. As shown in Figure 10-23,
there is one blank space, indicated by Add a Caption. You can double-click a work-
sheet or drag it to the circled location. The other two story points integrate exist-
ing worksheets. Either you can modify the title of the story (Figure 10-24) or save
changes by clicking Update, as shown in Figure 10-25.
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FIGURE 10-21:
A blank story
workspace.

FIGURE 10-22:
Select the story
interface size.

FIGURE 10-23:
Dragging and
dropping a
worksheet
from the Story
pane.
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Each sheet you add to a story becomes a story point. The story point is directly tied
to the worksheet. If you remove the worksheet, your story immediately changes.

After you’ve landed the story point where you want it, it’s time to add captions to
the story for descriptive purposes (shown in Figure 10-24). To modify functionality
such as filters and story-point order, make changes using the features in the areas
outlined in Figure 10-25. The impact of any changes you make is immediate. In this
case, the name of the caption was changed, as were the filters in the filters pane.
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FIGURE 10-24:
Modifying the

title of a story

point.

FIGURE 10-25:
Updating the
story with new
filters.

FIGURE 10-26:
Dragging a
sheet to create
a story point.
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After creating your first story point, drag one of your sheets next to the recently
created caption, as indicated by the arrow in Figure 10-26. This adds a new story
point to the workspace. The only significant activity you need to complete is mod-
ifying the caption to reflect the sheet moving forward. Repeat this action as many
times as needed to provide more descriptive explanations of each story point.
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FIGURE 10-27:
Formatting a
story using the
Format menu.
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Formatting the story

Formatting is the most prevalent feature within the story user experience. The
changes you make for formatting are more like nuanced modifications to a work-
sheet and the aesthetics of a story point. Changes you make across the Story and
Layout panes are more global to the story. Here are some key formatting concepts
to consider:

3 Navigator options: Modifying the navigator style can be completed in the

Layout pane.

¥ Resizing captions: Expand and contract the size of your caption from the left

and right corners, as you would a typical image. Resizing can only be done in
Tableau Desktop.

¥ Sizing dashboards within a story: It's one thing to size a worksheet, but sizing

a dashboard means retrofitting numerous visualizations to a screen. Tableau
can do that for you automatically under the Size section of the Layout pane.

3 Format the story: The look and feel created in a worksheet may not be

desired. Instead, highlight a specific item and choose Formatt> Story to open
the Formatting pane to modify the format (see Figure 10-27).

3 Deleting a story. Select the caption and then click the X. You'll be able to delete

the story point quickly. Don't worry, however. Your data won't go missing.

File Data Worksheet Dashboard Story Analysis Format Server
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Shading Export Image...
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Alignment: Center

Shading: 85%
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Enhancing Visualizations with Actions

FIGURE 10-28:
The Actions
menu.

An action is a helpful feature that allows you to add interactivity to your dash-
boards. Adding logic to your dashboard components allows you to create actions
on other dashboard sheets when users interact with the source sheet. Follow these
steps to create an action:

1.

Click the Actions submenu under the Dashboard menu and select
Actions.

The Actions interface opens, allowing you to create targeted actions for a
workbook or a dashboard.

Click the Add Action button in the bottom-left corner to choose one of
the dashboard action options, as shown in Figure 10-28.

Actions X

Actions let you create interactive relationships between data, dashboard objects, other worksheets,
and the web.

Show actions for

(®) This workbook () This sheet

Name Run On Source Fields
W Filter...
£ Highlight..
& GotoURL...

[ Go to Sheet...
== Change Parameter.
@ Change Set Values

Add Action »
o |
3. Selectthe type of action you want to add.

A new screen appears, where you can set up the logic for the action. You
can choose the source and target sheets for the action and specify the
interaction that triggers the action, such as Hover, Select, or Menu, as
shown in Figure 10-29.

Click OK (see Figure 10-30).

In the example shown in the figure, a Hover action for a dashboard is being
created. In this case, you are setting up an automatic referral to one or more
sheets upon hovering over specific views within the dashboard.
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As a result, when users hover over any item in the dashboard, they are redirected
to a specific worksheet.

Actions give you a convenient way to add interactivity and logic to your data,
allowing you to create dynamic and engaging visualizations for your users.
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IN THIS PART ...

Discover the personal features such as Personal
Space, Favorites, Recents in Tableau Cloud.

Tackle when it's best to use Shared with Me,
Collections, Explore, or Recommendations, all
collaborative features in Tableau Cloud.

Configure users and groups as a System
Administrator.

Explore key administrative features and capabilities
available as a Tableau Cloud System Administrator.



IN THIS CHAPTER

» Addressing the critical differences
between Tableau Desktop and
Cloud

» Exploring the Tableau Cloud user
experience

» Collaborating and sharing using
Tableau Cloud

» Organizing and managing your
Tableau content in the cloud

Chapter 11

Collaboration and
Publishing with
Tableau Cloud

ike other heavyweight enterprise business intelligence platforms, Tableau

offers an online and desktop version of its servers. Many folks I know try to

figure out why to opt for online versus Tableau Desktop and Tableau Server,
beyond the fact that you can access all the tools on the internet. After all, doesn’t
the online version lack certain features that Tableau Desktop and Tableau Server
offer? My answer is yes, yes, and yes! But the online version also has capabilities
that you can’t get anywhere else affordably.

Let me get the obvious question out of the way: What is the significant difference?
It boils down to nuances with worksheet, dashboard, and story features that are
available only on Tableau Desktop and Tableau Server. With Tableau Cloud, the
user experience is more fluid in that it integrates many of the applications you
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need to utilize on your local computer desktop in a single platform. However,
Tableau Cloud requires you to take more steps to complete a straightforward
activity than you have to take in both Tableau Desktop and Tableau Server, which
are not browser-based. That’s the big negative. The positive of being on the inter-
net is the ability to share and collaborate with users at a highly granular level,
assuming that you are licensed to do so. You get a cadre of collaboration options
in the cloud that you don’t get in any other environment.

In this chapter, I cover the end-user aspect of Tableau Cloud, emphasizing how to
collaborate and publish worksheets, dashboards, and stories with others. Although
add-on features such as Data Management, Advanced Management, and Analytics
can be enabled in Tableau Cloud, those features are specifically for targeted enter-
prise use cases, which are well beyond the scope of this book.

Comparing the Desktop to the Cloud

You can’t get away from Tableau Desktop or Prep Builder entirely if you have some
sophisticated changes to complete with your data. With Tableau Cloud, you can
create a worksheet, dashboard, or story using the web authoring platform. Still,
the Desktop version gives you a performance boost when handling your dataset
with speed and scale. Table 11-1 lists the limiting features but also, in some cases,
the significant advantages to using Tableau Cloud.

TABLE 11-1 Features Specific to Using Tableau Cloud

Capability Feature Difference

Web authoring  Connect directly to data sources.

Create workbooks in the cloud without having to publish and upload data sources using
Tableau Desktop.

Edit views created directly on the web or published from Tableau Desktop.

Administrators control site-level access to objects uploaded, which is not even a
consideration with Desktop or Prep Builder.

Explorers can create or edit workbooks.

Explorers can also create products from existing published data sources and connect to
data sources over the web without using a Desktop application.

Creators have the same capabilities as the Explorer but can also use additional features
such as Ask Desktop, leverage Dashboard Starters, and access advanced analysis tools
unavailable to others.
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Capability Feature Difference

Data Creators get a few more added features because they can directly connect to data
management sources from Tableau Cloud instead of having to create connections. Users can also use
prebuilt Dashboard Starter Templates built by Salesforce.

Although the Creator can prepare data online, Tableau Cloud limits how much users can
view on a data source page. The limit is 10,000 rows.

Tableau Cloud also limits the number of accessible records per data source to 3 million,
including the aggregate of data management activities such as join calculations and
unioning, pivoting, and cleansing data using Tableau's data interpreter.

Explorers can connect to published data sources but have similar limitations regarding
record count aggregation. Other nuances include limits to blending published data
sources online and parameter formatting limits.

Analytics All workbook features include full editing capabilities for sheets (create, edit, rename,
duplicate, and clear).

You can use Ask Data and Explain Data to automatically create views without using
embedded plug-ins.

Viz in Tooltip (also called Views in Tooltips) works in the Web view, but it requires
configuration in Tableau Desktop.

Actions require fewer steps in the cloud with Web views.
Only in the cloud can you use Show Me to create views.

You can automatically select and drag fields from the Data pane to create Show Me views.
This is not possible using Tableau Desktop.

You can create sets and show set controls, but you can't create cube data sources within
the web authoring environment.

Only in Tableau Cloud can you use the Analytics pane to drag the lines and objects into a
view and make direct edits, including creating and configuring reference distributions.

Tableau Cloud supports a variety of group and hierarchy types that are not available in
Tableau Desktop.

Because map data is much richer when connected to the internet, you can pan and zoom,
show map searches, and scale maps more granularly than in Desktop.

The showing and hiding capabilities vary somewhat from their Desktop counterparts.
Some analytics features are supported, while others are not. The list is long but constantly
changing as Tableau keeps improving the product.

(continued)
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TABLE 11-1 (continued)

Capability Feature Difference

Filtering and Data highlighting is more limited in Tableau Cloud.

sortin
& Filter control layouts are limited to the number of filterable results when authoring. The

data is capped to the first 100 results returned.

You have limitations when filtering across data sources and in your ability to apply filters
across multiple published data sources.

Certain filters, including sort field filters, don’t respond in Tableau Cloud in the same way
as in Tableau Desktop.

Drag-and-drop features have limitations, including with headers and customizing a sort
order within a view.

Formatting All formatting features are generally more robust across the workbook spectrum,
including the formatting of headers, rows, lines, titles, axes, marks, objects, text, buttons,
links, and legends.

Strolling through the Tableau
Cloud Experience

The Tableau Cloud experience combines three tools: a Sharing and Collaboration
platform, a Systems Administrator console for those using Tableau in the enter-
prise, and an online companion to Tableau Desktop and Tableau Prep Builder that
enables a user to create full workbooks and flows online. The interface doesn’t
divide the platform components in as cut-and-dried manner as I have, though.
Figure 11-1 shows the key interface elements.

3 Personal features: All the features to control the Tableau Cloud experience
personally and for those looking to collaborate with others

¥ System administrative features: All the features relevant to administering
Tableau Cloud using automation, feeds, templates, and configurable options

3 Features of Tableau applications in the cloud features: All the key features
available in Tableau Desktop for New Workbook, Tableau Prep Builder for
New Flow, and New Data Source

Tableau workbooks, and by default, worksheets are the equivalent of a spread-

sheet created using Google Sheets or Microsoft Excel. Both products produce a

workbook (a single file) that may or may not contain many sheets (worksheets) in
rememeer  Which visualizations are produced.
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FIGURE 11-1:
The Tableau
Cloud
interface.

FIGURE 11-2:
Performing

a Tableau
Cloud search.

Personal features Tableau applications in the cloud

System administrative features

If you want to complete a universal search of all views, metrics, workbooks,
collections, and data sources, or even search by Content Owner, go to the Tableau
Cloud search bar (shown in Figure 11-2) and type in a relevant term. For the
figure, I searched for two terms: external assets and Tableau, which could appear

in any of the objects saved within the instance of Tableau Cloud across all the
object types.
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Next to the search bar, you’ll find three icons: a question mark in a circle; a
bell; and two letters (my initials, in Figure 11-3). Each item represents a specific
function:

3 Help: All help functionality is available when you click the question mark icon
for Tableau Cloud. Help options include Tableau Help, Support, System Status,
What's New, and About Tableau.

3 Alerts and Notifications: Alerts and Notifications appear under the bell. For
example, when you create an item to share or you receive a share notification,
you see the notification under the bell.

¥ Profile: Your profile and activity are centrally housed under your initials.
Features include Personal Space, My Content, My Account Settings, Set as
Start Page, and Logout.

FIGURE 11-3:
Help, notifi-

cation, and A N @
profile func- W e

tionality in Tab-

leau Cloud.
Next, you see a button below the three icons with the word New. If you expand
the arrows, you find the New menu, which contains all the features you can use
as part of Tableau Cloud, just as if you were using Tableau Desktop, except for
the additional capability to upload files. This option, Upload Workbook (shown in
Figure 11-4), enables files to be edited in the cloud.
| New
& Project
[} Workbook
S8 Flow
] Published Data Source
5: Collection
FIGURE 11-4:
The New menu
in Tableau rh Upload Workbook
Cloud.
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FIGURE 11-5:
Creating a new
workbook in
the Tableau
Cloud Work-
book Editor.
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Although creating a project and collection is specific to Tableau Cloud, as you
find out in the upcoming pages, you can select New Workbook to create a new
workbook, which includes a combination of worksheets, dashboards, or stories
using Tableau Cloud. The Tableau Cloud interface that allows users to manage
their workbooks and data online is called the Tableau Cloud Workbook Editor.
Using the Tableau Cloud Workbook Editor is similar to the native user experience
in Tableau Desktop to create new worksheets. Figure 11-5 shows an example of a
new workbook being created in the Tableau Cloud Workbook Editor.

You can also create a new flow that’s like the entire user experience available in
Tableau Prep Builder. Before you get to the full editor, however, you must connect
to a data source so that the online Flow Editor can fully operate. (See Chapters 4
through 6 on Tableau Prep Builder for more details.)

Users often assume that data sources previously defined in Tableau Cloud are
brought into a Tableau Cloud flow, but that assumption is inaccurate. Each time
you want to create a new flow, you need to define your sources, just as you do
in Tableau Prep Builder, and then build the flow from scratch. This process was
followed in Figure 11-6 using the Tableau Cloud Flow Builder web Authoring
tool. Remember, Tableau Cloud tries to replicate the experience with the Desktop
companion, Tableau Prep Builder, but subtle differences should be evident across
features and functionality.
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FIGURE 11-6:
Using the
Tableau Cloud
Flow Editor is
similar to using
Tableau Prep
Builder to cre-
ate a flow.

Evaluating Personal Features
in Tableau Cloud

Transferring a simile of the Desktop experience to the cloud is often a tall order.
Tableau has done a fine job of accomplishing just that by focusing on integrat-
ing many of the best concepts across many industry products within its product.
For example, the concept of the cloud-based personal folder is mimicked by the
Personal Space feature. Like other industry solutions that leverage bookmark-
ing and recent history, Tableau has replicated those concepts with its Favorites
and Recents. Collectively, users can make use of Personal Space, Favorites, and
Recents to organize and find their data rapidly, often in one click if well enough
organized. The following sections tell you more about each of these features.

Personal Space

If you’ve used Google Drive, Microsoft One Drive, SharePoint Document Libraries,
Dropbox, Box, or other document collaboration solutions, you should be at ease
with using the Personal Space feature. The Personal Space is just that: personal.
It’s a private location for the Creators and Explorers (see Chapter 3 for more about
these user types) to create, edit, and save their work using Tableau Cloud. Any
time you save content to a Personal Space, it can’t be shared with other users until
you move it to a project, which is when it’s ready for others to see and explore.

You can save workbooks to a Personal Space. Workbooks may consist of
worksheets, dashboards, or stories. In the example shown in Figure 11-7, two
workbooks are saved. If you click the name of each workbook, you can then view
the contents contained within each workbook. For example, one of the workbooks
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FIGURE 11-7:
The Tableau
Cloud Personal
Space feature.

FIGURE 11-8:
Click the
workbook
title to see its
worksheets.

in Figure 11-7 is called “Total Obligations by City/State.” Clicking that workbook
reveals two worksheets, each with “Obligation Spend by City/State” in the title,
as shown in Figure 11-8. A user can next click either of these worksheets to open
it within the equivalent of the Tableau Desktop read-only view, but on the cloud.
At this level, you can edit using Tableau Cloud’s web authoring tools, as shown in
Figure 11-9. To show the Tableau Workbook Editor, go to the specific workbook
that requires editing and then click the Edit button within Tableau Cloud. Notice
that the user experience is almost identical to that of Tableau Desktop.

[,] Total Obligations by City/State % @ -
2]

JackHyman  Mcditied Dec 20, 2022 1050 PM

Favorites

Throughout Tableau Cloud, you see plenty of stars on your screen. The star is your
way of marking something as one of your Favorites. The purpose of the Favorites
page is to organize your workbooks, worksheets, dashboards, stories, and data
sources that you use the most in a single location. Figure 11-10 shows the Favor-
ites page with a list of items.
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FIGURE 11-9:
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Cloud’s web
authoring
tools.

FIGURE 11-10:
The Favorites

page.
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Several menus on the Favorites page enable users to complete additional actions, as
long as you have the appropriate permissions. For example, selecting one or more
Favorite items and then clicking the Actions drop-down menu allows you to com-
plete activities such as add items to a collection, tag items in bulk, move items in bulk,
apply for new permissions, change item ownership, create Tabbed views, or refresh
the data extracts. You also have the option to mass delete. (Be careful!) The options
you can choose on the Actions menu from the Favorites page appear in Figure 11-11.

On the right side of the Favorites screen, you can sort based on the type of content
you have marked with a star. Select the down-pointing arrow to open the drop-
down menu by Content Type (Figure 11-12) or Sort By (Figure 11-13). These are
simple ways to review your favorites with laser focus, especially if you happen to
like everything you create.
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FIGURE 11-11:
The Actions
menu on the
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FIGURE 11-12:
The Content
Type menu on
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page.

FIGURE 11-13:
The Sort By
menu on the
Favorites page.
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Be judicious in how you organize your data in Tableau Cloud. Make sure you organ-
ize your data into projects. Tag items with meaningful labels. But most important,
don’t put everything in Favorites; you don’t want to have to sort through a very
long list of items. Use Favorites for only your top picks.
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FIGURE 11-14:
Recents page.

Recents

To open the Recents page, click the Recents item on the navigation pane on the
left. On this page, shown in Figure 11-14, you find a list of your most accessed or
recent activity. Tableau uses the combination of the two metrics to populate the
page. You can slightly modify the parameters of what appears and for how long it
appears on the page; see Chapter 12 for details on these settings.

When you select the check box next to an item, the Actions menu appears with
the same options as those on the Favorites page Actions menu. (Notice a repetitive
theme yet?) The only menu that helps you seek out information based on chro-
nology is the Sort By menu, shown in Figure 11-15. The Sort By menu can help you
sort from oldest to newest and vice versa. You can also sort by owner, location,
last accessed, name, and workbook.

SortBy: Last Accessed At (newest)§ = v ¥
Order
iLast v MNewest on Owner
Oldest
1ho It Jack Hyman
Sort
Nam
tate 1lho = inal Space  Jack Hyman
Workbook
+ Last Accessed At
FIGURE 11-15: tate 9 hc [l nal Space  Jack Hyman
ocation
The Sort By
menu on the S
10 hearouge rorsonal Space Jack Hyman

Recents page.

250 PART 4 Showecasing Your Data in the Tableau Cloud



Sharing Experiences and Collaborating
with Others

Tableau Cloud’s shared experience is limited to users who are actively licensed in
your organization as Creators, Explorers, and Viewers. Any user without an active
license won’t be able to view, edit, or create content unless they use the Tableau
Public release. As noted elsewhere in the book, if you use Tableau Public, you are
required to publish your findings to the world; you can’t target your own group of
users, who may have varying levels of permissiveness.

For licensed users, especially Creators or Explorers, your ability to control object-
level visibility can be pretty granular, down to the data source, view, workbook,
or flow level.

Sharing content

When you’re ready to let your content be shared with others, follow these steps:
1. Gototheitem you want to share and then select the drop-down menu
under Actions.
The Actions menu opens.
2. Choose Share.

A pop-up asking whom you want to share the data with appears, along with a
link to the document to be shared.

3. Under Share with People, enter at least one other username (they must
be licensed) to access the content.

As you type, the names of licensed users within your Tableau Cloud domain
appear.

4, (Optional) In the Message box, enter a message about the purpose of the
shared documents.

5. When you're ready, click the Share button (see Figure 11-16).

The document is shared, and each user you decide to share the document with
receives a notification about the shared document. The document also
appears on the Shared with Me page.
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FIGURE 11-16:
Sharing
content with
other users.

FIGURE 11-17:
The Shared
with Me page.
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In the previous section, you click the Share button to share the document with
others. You should then receive an email notification with a link to the content. If,
on the other hand, someone shares a document with you, open the Shared with

Me page navigation and click the page to see a list of documents that have been
shared.

Your ability to manipulate the file with Tableau Desktop, Tableau Prep Builder, or
Tableau Cloud depends entirely on the permissions the party sharing the file has
assigned to that file. In the example shown in Figure 11-17, a single item has been
shared, which also triggered a received email, viewable in Figure 11-18.

2 4 @
Shared with Me
Select All =
Type Name Shared versions Actions. Shared by Date shared Owner
O % [E PSCCodefor Tableau @ JackHyman  3secondsago  Jack Hyman
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FIGURE 11-18:
An email noti-
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an item has
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FIGURE 11-19:
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menu on the
Shared with
Me page.
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Click the check box within the filters pane next to the visualization to choose vari-
ous options from the Actions menu that opens (see Figure 11-19). If you happen to
have permission to edit the file, you can do so by downloading the file or opening
the file directly in Tableau Desktop. You can then edit the workbook and publish it
back to your workspace and that of the owners.

d  Actions »

Edit Workbook
Edit in Tableau Desktop

u Share...

Download

Add to Collections...
Tag...

Rename...

Move._.
Permissions..

Change Owner...

Tabbed Views..

Revision History...
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Collections

I've said it before: Organization is the key to success with Tableau Cloud. You may
have a well-organized system if you’ve put some thought into how to organize
your computer files. Most people I know, though, always have files that fall
through the cracks. A collection is a virtual folder that lets you place related items
in an easy-to-access list to organize items based on your specific topic or theme.
Collections also enable you to break down items based on visibility and ownership.
You can keep a project private or make it public, assigning it to a user or a group
of users within your Tableau site.

Although you can give access to others for a collection, you should not worry about

&S exposing data because collections are permission neutral. Users can see only the

S items to which they are given access. Furthermore, when selecting an item and

tecunicar heading to the Actions menu, you have limited options depending on your per-

STUFF missions. Those given the most permission can modify and delete a file from a
collection.

In previous sections, I mention that users can select the check box and move an
item to a collection. Assuming that a collection has already been created, the user
selects the collection to which the item should be saved. Then it appears as part
of the virtual list.

For the examples in the following figures, I’ve assigned items to specific collections
based on the files uploaded to Personal Space. Tableau Desktop automatically
loads files published to Tableau Cloud into the default folder. It is up to you to
move the file to another collection. Figure 11-20 provides a representative exam-
ple of two collections, and Figure 11-21 offers a glimpse of how you can organize
items in a collection (in this case, the collection is named “Government Procure-
ment Data”).

Collections

Al My Collections

New Collection Select Al SortBy Memeta-zt w

L]
-

1 Name Actions

O ¢ GovernmentFrocu

O % TableauProcurerm

FIGURE 11-20:
The Collections
page listing
two collections.
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FIGURE 11-21:
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collection.
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You may have noticed a tab called My Collections on the Collections page. The My
Collections tab houses only collections you’ve created, not ones that have been
shared with you by others.

Explore

The Explore feature in Tableau Cloud is the equivalent of the Windows File
Explorer or the Apple Finder, with a twist concerning the capability to create fold-
ers and files. Because you are in the cloud, Explore presents all your file systems
on the Explore home page. Each project, represented by a new folder, can contain
a combination of objects, including workbooks, flows, and published data sources.

To create a new workbook, flow, or published data source, or to upload a work-
book, click the New drop-down menu in the upper-left corner of the Explore page
(see Figure 11-22).

CREN )
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New v Select All Clear All lemselected  Actions = SortBy: Name(s=2)p = w - v
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Actions  Projects  Workbooks  Views  Datasources  Owner Created
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B Published Data Source
]~ - o L 6 2 Dec 18,2022, 318PM
[ O Usload Workback ey Sales Forecasting o 2 5 0 Jack Hyman Dec 21,2022, 1058 AM
f¢ D Tableaufor Dummies Datasets 0 0 0 0 Jack Hyman Dec21 2022, 10.59 AM
O ff ©  TablesuSampleData o 2 15 1 Jack Hyman Dec19.2022. 318 PM

What happens, though, when you’ve been using Tableau for months, if not years,
and you’ve collected thousands of documents in your Explore repository, much
like you do in your My Documents folder? You'll want a quick and easy way to
search for the documents. That’s where filters come in handy. Right next to the
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word Explore in the upper-left corner of the Explore page, the name of the default
filter, Top-Level Projects, appears. When you click the down-pointing arrow next
to that filter, you open a drop-down menu (see Figure 11-23) that lists all the ways
you can filter and thereby organize your documents and folders.

Expiore Top-Level Projects «
+ Top-Level Projects
All Projects
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All Views
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] <= = All Ask Data Lenses
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All Data Sources
O «x B . sting
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Recommendations

Tableau Cloud has a “big brother” element to it as well. But don’t worry: No
trackers are looking at your activities online other than in Tableau Cloud. Instead,
Tableau Cloud offers recommendations that it thinks may be useful to you. Its
“recommendation engine” notices what content you view the most and looks for
trends of popular content on your site. It also picks out the popular content of oth-
ers who share content with you. Recommendations then appear on your site that
best match what you’ve looked at most and what has been trending for a given
period, generally one week.

You may not like the recommendation. That’s okay; Tableau won’t take offense if
you want to hide its recommendations. To do so, select the Actions menu ellipsis
and then choose Hide on the menu that appears.

In the Recommendation for You section of the Recommendations page, you’ll
likely find the names of others, not just yours, who have looked at the content.
Don’t worry; no one has inappropriately accessed your Tableau instance. These
users have access to view the same content as you do.
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» Comparing Tableau Server key
features with Tableau Cloud

» Exploring key administrative
features

» Configuring user and group
authentication for Tableau Cloud

» Using Tableau Cloud on a mobile
device

Chapter 12
Administration in
Tableau Cloud

epending on the number of users leveraging your Tableau Cloud instance,

you may be given the incredible power of filling the system administrator

role. As a single user, you automatically inherit the capability to control all
features in Tableau Cloud. If, for example, you have control over several Creators,
Explorers, and Viewers, you likely have system administration access. The adage
“With great power comes great responsibility” applies to Tableau because an
administrator controls everything from user authentication to granular access to
third-party extensions and integrations. In this chapter, you find out how to con-
figure and administer standard functionality within Tableau Cloud.

Noting How Tableau Server and
Tableau Cloud Differ

Tableau Server is a web-based platform that allows users to share, organize,
and automate their visualizations and dashboards. It can be hosted on-premises
or in the cloud and offers extensive customization and integration options for
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organizations that want to have complete control over their data and how it is
accessed. However, hosting Tableau Server internally also requires the organiza-
tion to handle infrastructure hosting costs and maintenance, and to shoulder the
responsibility of keeping the system stable, which includes troubleshooting any
issues that may arise.

Tableau Cloud, formerly known as Tableau Online, is a software-as-a-service
(SaaS) version of Tableau Server that provides the same functionality without
needing internal infrastructure or maintenance. Organizations can use Tableau
Cloud without worrying about hosting or maintenance costs, but they also lose
some control and customization options. Tableau Cloud is constantly updated
to the latest version. Still, organizations need help to perform a rollback in case
of bugs or other issues. Additionally, Tableau Cloud may be suitable only for
organizations with strict security requirements or the need to integrate with on-
premises systems.

Opting for Tableau Server

Tableau Server is a popular choice for large organizations because of its flex-
ibility in deployment and integration with internal systems and on-premises
sources. This flexibility allows advanced administrators to optimize the system’s
performance for their specific needs and monitor the server’s usage and health
with administrative views in the PostgreSQL repository, the centralized database.
Tableau Server allows an organization to deploy multiple sites on a single instance
and license, giving the organization more control over the system and the ability
to schedule maintenance and upgrades around busy times.

However, hosting Tableau Server internally also involves infrastructure host-
ing costs and the need to employ additional staff to support the server, which
can be expensive. In 2022, the average salary for a Business Intelligence or Data
Management Engineer was $110,000—125,000 per year, and infrastructure costs
can add up quickly, potentially exceeding the cost of a Tableau Cloud license.
Additionally, the organization is responsible for keeping the system stable and
troubleshooting any issues. Overall, maintaining a dynamic infrastructure like
Tableau Server can be costly.

You must ask yourself what security and customization requirements prevent you
from jumping to the cloud. Tableau Cloud is often cheaper if you can’t justify
high-touch security requirements or significant customization, including multiple
server instances and tightly integrated features.
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Considering Tableau Cloud

Tableau Cloud is a popular choice for organizations looking to take advantage of
the capabilities of Tableau Server without the burden of hosting and maintain-
ing the system internally. One of the main advantages of Tableau Cloud is that it
requires no internal time or resources for maintenance or upgrades because the
service provider handles those tasks. Letting Tableau (through Salesforce) handle
cloud infrastructure can increase system reliability and predictable downtime, as
well as provide access to the latest features and functionality without requiring
manual updates.

Choosing to go with Tableau Cloud is a no-brainer for users with just one or
two licenses. As soon your license count begins to creep up into the teens for
user count, even for Viewers and Explorers, that’s when you need to think twice
about your system administration options, because Cloud may become cost
prohibitive.

Tableau Cloud eliminates the need for infrastructure costs and hardware scaling
because the system is hosted in the cloud and can easily be scaled up as needed.
Not having to manage infrastructure also means that organizations using
Tableau Cloud have fewer people to work with to scale the system because the
service provider handles many of the maintenance and upgrading tasks. Finally,
Tableau Cloud does not require back-end performance tuning; again, the ser-
vice provider is responsible for optimizing the system for performance. Tableau
Cloud is software-as-a-service-based, meaning that software and infrastruc-
ture are fully managed by the service provider, which, as mentioned previously,
is Salesforce.

Using Tableau Cloud does have some drawbacks. One area that needs improve-
ment is the limited support Tableau Cloud provides for identity stores, which
may make it more challenging to integrate with specific systems or data sources.
Additionally, Tableau Cloud doesn’t offer control over upgrade schedules or the
ability to perform a rollback in the event of issues, and the user has no control
over performance tuning.

Unlike its Server counterpart, Tableau Cloud does not offer access to the
PostgreSQL repository, so organizations cannot create custom administrative or
governance views. To access local systems, Tableau Cloud users must use Tableau
Bridge (explained later in the chapter), which may result in network latency or
other issues. Finally, Tableau Cloud needs to offer greater capability for release
management through development or test environments, which may be a concern
for organizations with complex release processes.

CHAPTER 12 Administration in Tableau Cloud 259



Setting Up Your Tableau
Cloud Site for Success

TIP

ON THE
WEB

If you are the system administrator and you’ve chosen to take the Tableau Cloud
road to data analytics and business intelligence, don’t dive in by dumping data
right onto the platform the second you get that license key email. Instead, you
should plan the Tableau Cloud instance by setting up user accounts, assigning the
users the appropriate security credentials, configuring projects against a specific
site, and addressing any integration concerns.

Before configuring the site, you should familiarize yourself with the site authen-
tication options, user roles, projects, and permissions. You’re also well-advised
to create a plan for your projects, groups, and overall permissions strategy and
document it.

After you have all these pieces in motion, this will be your first chance at
configuring the environment as the system administrator. If you create a test
project, try different settings and fine-tune your strategy. Although it is possible
to modify many site settings after users have started using the site, it’s best to
aim to minimize post-production changes.

Whether you’re moving from Tableau Server to Tableau Cloud or this is your first
rodeo with Tableau, I strongly suggest that you head over to Tableau’s docu-
mentation on how to thoroughly plan your deployment strategy (https://help.
tableau.com/current/blueprint/en-us/bp_move_to_cloud.htm).

Administrative Functionality
in Tableau Cloud

260

A Tableau Cloud user has far less to worry about than a user of Tableau Server does.
The most significant role of a Tableau Cloud user is that of the user and group
management administrator. As this chapter explains, most features are con-
trolled by toggle buttons that you use to switch a setting on or off. Most features
require that a user or group is assigned to one or more Tableau applications, so
an administrator’s essential responsibility is to understand authentication and
authorization management relative to the licensing model. Unlike the Tableau
Server console, which has hundreds of independent settings, Tableau Cloud has
consolidated the features that an administrator needs to navigate to administer
the platform across a few operational areas, as indicated in Figure 12-1.
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Managing users and groups

A good portion of the functionality of a cloud-based administrator involves user
and group management. As the administrator, you are responsible for setting the
site roles — that is, each user’s level of access. The administrator can also create
user groups and assign guest access.

If you intend to use Tableau, a system administrator must assign you access, even
as a guest. The system administrator has three ways to assign you access:

¥ Adding you through a local user account or a user account through
Active Directory

¥ Importing your user account by adding an Active Directory account from a
group

¥ Including you in a mass import of a list of users via CSV file

Users can be set up directly from the General Settings menu or through the Users
and Groups options, a shortcut to the General Settings option.
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To learn the full scope of how to manage and, even more important, simplify your
role in handling security, go to https://help.tableau.com/current/server/
en-us/users.htm.

As an administrator, to set a user’s role, you go to the Users option on the Admin-
istrative pane on the left side of the interface. The example in Figure 12-2 shows
you the current user in the system; it’s a Creator account called “Jack Hyman.”
You can either create a local account by email or import an account by file.

Users

Add Users by Emai

Select All

After you click the Add Users button, you can create a Creator, Explorer, or Viewer
account, with or without multifactor authentication. Each account is entered based
on an email address, as shown in Figure 12-3, which displays two accounts being
added. In this figure, both accounts are unlicensed. The administrator decides
whether the user gains access as an administrator by selecting the Site Role drop-
down menu, as shown in Figure 12-4.

You can add as many users as possible (necessary?) to an environment. Still, to
gain access to Tableau, they must be assigned a license. For example, if you add
your entire Active Directory, all users could appear in Tableau Cloud. However,
only those users you give access to are assigned the role of Viewer, Explorer, or
Creator. The rest are deemed unlicensed.
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FIGURE 12-4:
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FIGURE 12-5:
Configuring a
user group in

Tableau Cloud.

Add Users

Cancel

If you head over to the Groups link in the left pane or go to General Settings, under
Authentication, you can create dedicated groups and assign users to each group.
For example, Figure 12-5 shows that a user group called Tableau for Dummies
Creators has been created. All those Creator users can then be assigned to this
specific group when the administrator clicks the group name and then clicks the
Add Users button. In this case, only one user, Jack Hyman, can be added.

You can add unlicensed users to a group. That doesn’t mean that they can access
any Tableau features, though. After the user has obtained a Tableau license, the
user will then gain access to viewing, editing, and potentially administering
Tableau features. It all depends on which license type they’ve been assigned.

Creator
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Setting automated schedules

In Tableau, a schedule is a feature that allows you to regularly automate publish-
ing or refreshing data sources, workbooks, or dashboards. You can use sched-
ules to ensure that your Tableau Cloud content is up to date and accurate without
manually publishing or refreshing it.

To create a schedule in Tableau, you first need to open the Tableau Cloud web
interface and navigate to the content you want to schedule. Select the content
and then choose the Schedule option by selecting one or more check boxes in the
left column to set up the schedule. The Schedule dialog box appears and enables
you to specify the schedule type (daily, weekly, or monthly), the frequency of the
schedule, and any other relevant options, such as the time of day when the sched-
ule should run.

You can also use schedules to send notifications or alerts when the schedule runs.
For example, you can set up a schedule to send an email to your team when a
dashboard has been refreshed with new data. Using the schedule can help ensure
that everyone stays updated with the latest information and can take action as
needed.

An example Schedules page is shown in Figure 12-6.

Arranging jobs and tasks to
run in the background

In Tableau Cloud, tasks such as extract refreshes, subscriptions, or flows
are scheduled to run periodically. These tasks are initiated by a process called
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FIGURE 12-7:
An extract
refresh task
operation in
Tableau Cloud.

Backgrounder, which creates unique instances of the tasks known as jobs. Jobs
can also be manually initiated through the web interface, REST API, or tabcmd
commands. For example, if you set an extract refresh task to run daily at 7 a.m.,
the Backgrounder creates a job every day at the set time.

Site administrators can use the Job Management feature to view and manage the
jobs on their site, including acting on specific jobs to manage resource usage bet-
ter. They can also use the Run Now settings on the General settings page to allow
or block users from manually running jobs. By default, this option is set to allow
manual job runs. Still, it can be disabled to prevent users from initiating jobs
manually.

The Tasks page provides information on all job states including failed, completed,

or canceled. The example in Figure 12-7 shows one failed job, a weekly extract
refresh task.

Identifies the job status

I Actions|  Status Priority  Task type 4 Job requested time Run time (miny

Four task types can run in Tableau: extract refreshes, subscriptions, alerts, and
accelerated views. Here are key takeaways about each task type:

3 Extract refreshes automatically update the data in a Tableau extract,
leveraging a snapshot of data from a data source that has been saved locally.
Extracts are used to improve the performance of Tableau dashboards and
views by allowing users to access the data faster. That's because the data is
stored locally rather than having to be queried from the original data source
every time the dashboard or view is accessed.

3 Subscriptions are a way to receive updates about a view or dashboard
regularly and automatically. You can subscribe to a view or dashboard to
receive updates via email or other methods, such as Slack or Microsoft Teams,
at a specific frequency, such as daily, weekly, or monthly.

¥ Alerts are a type of notification that's triggered when certain conditions are
met within the data in a view or dashboard. For example, you can set up an
alert to notify you when a specific metric exceeds a certain threshold or when
there is a sudden change in the data.
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3 Acceleration view speeds up view loading by precalculating and retrieving
the data in the workbook through a background process. There are two
potential obstacles when loading a view: retrieving data from the data source
(called querying) and creating the visual elements (called rendering, which
may include drawing shapes or rendering a map).

Figure 12-8 shows that an extract refresh is scheduled to run weekly.

Extract Refreshes tab Refresh type Schedule interval
o
Extract Refreshes 1
FIGURE 12-8: oo 1hame
Runningajob 00 B  GovemmentPrimeAwarc e | Fullrefresh | Every Mon. at 3:25 PM (UTC-05:00) America/New,_York | Dec 21. 2022. 710 AM 2.2023,3:25PM
in Tableau
Cloud.

Checking the status of your site

One of the advantages of using the Cloud versus Server version of Tableau is that
you are not responsible for the infrastructure or system maintenance. You won’t
need to be on pins and needles monitoring operational readiness. For the techies
in the organization, however, there is always a need for reassurance that things
are working as intended at the project and global level. Under the Site Status tab
on the left navigation in Tableau Cloud, you can find a bevy of reports to help calm
those concerns.

To gain insight on a specific project and how it’s being utilized, you should con-
sider using Admin Insights, shown in Figure 12-9. Admin Insights evaluates three
specific metrics:

¥ Site traffic, adoption, and reach
¥ User roles and sign-in activity

¥ Publishing activities

Configuring your site for Admin Insights is well beyond the scope of this book.
Each project has its bells and whistles to consider. To read more on the con-
figuration process, go to https://help.tableau.com/current/online/en-us/

ON THE adminview_insights_manage.htm.
WEB
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FIGURE 12-9:
Project-based
Admin Insights.

FIGURE 12-10:
Prebuilt Admin
reports for site

status.

Site Status

Admin Insights

Your Project

Update Frequency

With Tableau Server, the infrastructure lead is fully responsible for the health
and wellness of the Tableau software and its storage. Given that Tableau Cloud is
100 percent SaaS-based, you forgo all the worries in the world about managing
the hardware infrastructure required to operate Tableau Server. You simply focus
on your data. That said, Tableau offers a collection of reports, mostly centered
around data extracts and job/task delivery, to help mitigate system performance
issues. These reports are specific to system administrators and those who are
given access to system performance metrics. The reports are derived from activi-
ties completed under tabs such as Jobs and Tasks. Figure 12-10 provides a glimpse
into Tableau’s reports to support your cloud administrative efforts.

Analysis

Dashboard Analysis
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Seeking Tableau Cloud Settings

268

TIP

Under the Settings option in the System Administration pane on the left, you find
seven tabs: General, Authentication, Bridge, Extensions, Integrations, Connected
Apps, and Mobile. Each tab has a collection of capabilities that allow Tableau to run
in an organization. Bear in mind that an organization can consist of one user or
thousands. If you’re a single user, some configurations may be overkill. If you’ve
distributed licenses to Explorers and Viewers for many projects, your ability to
establish fine-grain functionality is housed under the Settings link, under a single
roof. In contrast to other business intelligence and data analytics platforms, con-
figuring on Tableau Cloud is truly low-code, no-code because most, if not all,
actions are controlled merely by On/Off toggle switches or drop-down menus. It’s
that easy to manage most of the Tableau Cloud functionality.

Configuring General settings

The General tab is where the bulk of the, you guessed it, general configurations
appear for you to set up your corporate user experience as well as set limits on
features based on user role. For example, you can add a site logo, set up what page
in Tableau Cloud should be your start page, enable Ask Data lenses, determine
whether you want Explain Data turned on or off, configure whether you want
Data Stories (not Stories) turned on or off, and set a host of sharing and alert
features. This tab also enables you to set subscriptions, alerts, and notifications.
As an administrator, you can turn notifications on or off for all features and enable
or disable users from performing specific actions in their Personal Space.

As of this writing, more than 50 settings are available in the core Tableau
Cloud General tab, found under Site Settings. If you purchase add-ons like Data
Management, additional features will be added under General. See Figure 12-11 for
an example of items found under General.

Authenticating users

In the “Managing users and groups” section, earlier in the chapter, you find out
how to add users locally. You may also want to add users by leveraging Active
Directory, Google, SAML, or your enterprise Salesforce account. In that case, you
can add additional authentication on the Authentication tab, shown in Figure 12-12.

Tableau allows you to select whether you prefer a single login or multifactor
authentication (MFA). On this tab, you as the administrator can require users to
set up an MFA login or give them the option; it’s really up to the system adminis-
trator how secure they want their Tableau instance to be. To set up MFA, go to the
Default Authentication Type for Embedded Views section and select the Tableau
with MFA radio button.
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FIGURE 12-11:

Features found
on the General
tab in Tableau

Cloud.

FIGURE 12-12:
Authentication
options for
Tableau Cloud.

Start Page

User Visibslity

Evailability of Ask Data Lenses

Evailability of Data Guide

Within Tableau Desktop and Tableau Prep Builder, users are also given the option
to connect from these applications directly. The default permission to do this from
Tableau Cloud and Server is set to Yes, under the Connected Clients section. Some
organizations may want something other than automatic connectivity, how-
ever. You can set the Let Clients Automatically Connect to This Tableau Cloud Site
parameter to Off if your organization falls in that bucket.

Finally, you can access the management tools available under Users and Groups by
selecting the Manage Users drop-down menu.

y At cation Type bor Emé ] Ve

Conired User Accaus in Authontication Workllows
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Bridging to your data connections
with Tableau Bridge

Tableau Bridge is a feature that allows users to keep their data in a central location.
All the data refreshing occurs in real time within Tableau Desktop, not Tableau
Cloud or Server. Tableau Bridge works by continuously querying a data source for
updates and then pushing those updates to Tableau Desktop, eliminating the need
for manual data refreshes. This can be especially useful for users who work with
large datasets or need to refresh their data frequently to stay up to date.

Tableau Bridge allows extracts to refresh and maintain live connections to on-
premises data sources or in the cloud. Still, for that to happen, either Tableau
Cloud or Server must be configured with specific parameters. Users must set up
pooling parameters in Tableau Cloud under the Bridge tab.

& Users must install the Tableau Bridge software client on their desktop to con-
nect Tableau Desktop and Tableau Cloud for pooling to work. You can access the
Tableau Bridge Installer under the Server menu in Tableau Desktop.
WARNING

Assuming that you’ve configured the Tableau Bridge Client correctly, you’ll see
the default pool connection in Tableau Cloud, as indicated in Figure 12-13.

You may need to loosen up or tighten access to your Tableau Cloud instance.

S Tableau uses an allowlist, which is the equivalent of a whitelist and a blacklist.

6 With a Tableau allowlist, you specify which users gain access to trusted data

TecunicaL  sources within an organization. This list can be useful in a corporate setting to

STUFE ensure that only approved data sources are used and to prevent the use of poten-
tially malicious or unreliable sources.

Tableaw Bridge

FIGURE 12-13:
Options to
configure

a Tableau
Bridge.
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FIGURE 12-14:
Configuring
dashboard
extensions,
analytics
extensions, or
Tableau Prep
extensions.

Adding extensions to Tableau

Tableau offers various types of extensions that can be used to enhance the func-
tionality of its platform, depending on whether you’re using Tableau Cloud or
Tableau Server. Here is a brief overview of the main types of extensions:

3 Dashboard extensions allow you to add custom functionality to Tableau
dashboards. This can include visualizations, interactivity, or data manipulation.

3 Analytics extensions let you incorporate advanced analytics capabilities into
your Tableau workflows. This can include learning algorithms, predictive
modeling, or statistical analysis.

3 Tableau Prep extensions are designed explicitly with Tableau Prep data
preparation and cleansing tooling. Prep extensions allow you to extend the
functionality of Tableau Prep by adding custom steps and transformations to
your data preparation flows.

Configuration must be completed by a system administrator because most exten-
sions require an upload, the configuration of a connection string, or being pointed
to a targeted URL, as shown in Figure 12-14.

Dashboand Crtensions

Srabie Soecific Exemiars

[rs— i Pl Dan ccoss Soar Bmsmorty

Analyties Extersizns

Integrating Tableau with the Salesforce
CRM and Slack

Queue the sales pitch. (Just kidding!) On the Integrations tab, you’ll quickly recog-
nize that Salesforce is the proud owner of Tableau. Given that Salesforce acquired
Tableau for $15.7 billion in 2019, it isn’t surprising that Salesforce immediately
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FIGURE 12-15:

272

Integrate
with other
Salesforce-
based
products.

took advantage of the analytic features and integrated them with the highly
lauded Salesforce Customer Relationship Management (CRM) and collaboration
platform Slack.

CRMs are big data analytics tools consisting of many fields that can be analyzed,
yielding hundreds of reports. Salesforce admitted that until the acquisition of
Tableau, its analytics were not as robust as they became. Tableau was the game
changer, and all Salesforce products have embedded many of Tableau’s best fea-
tures for user consumption.

Slack collaboration with Tableau is a unique use case. Depending on your role
in the organization, you can gain access to productivity reporting, assess com-
munication trends and patterns, or even measure content analytics embedded
with unstructured datasets. Slack can’t do those things, but combining Slack with
Tableau gives you the extra horsepower to interpret and visualize the data without
completing the manual analysis.

To gain complete visibility from an analytics perspective, users of CRM or Slack
must also procure fully licensed versions of Tableau and integrate them with the
platform. The integration is relatively simple. Choose Settings in the pane and
then click the Integration tab (see Figure 12-15) to choose one or more options
under “Sales Workbooks and Data Sources” or “Slack Connectivity.”

Integrations tab

Salestorce workbooks and data sowces

Sakeslorce suthentcation and sentity

Publivh to Saleviarce

Settings
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REMEMBER

FIGURE 12-16:
Connect to
other apps via
Direct Trust or
OAuth.

Connecting third-party apps with Tableau

Connected apps are third-party applications that you can use with Tableau to
extend its functionality or allow it to interact with other systems through a
Direct Trusted relation or OAuth-connected credentialing. Connected apps can
be integrated with Tableau through application programming interfaces (APIs),
webhooks, or other integration points and are often used to perform tasks such
as data preparation, data enrichment, or data visualization. Access to connected
apps generally takes place through one of the many Tableau marketplaces on the
internet. One such marketplace is the Tableau Exchange, where you find dash-
board extensions, connectors, and accelerators created by Tableau developers.
Some examples of connected apps that you may want to use with Tableau include
data preparation tools, data visualization tools, and cloud-based data storage
platforms.

To connect to a connected app, click the Connected Apps tab. Figure 12-16 shows
the Direct Trust and OAuth 2.0 Trust options.

Connected apps can be developed by Tableau partners or third-party developers
and are often available through the Tableau App Store or other online market-
places. Make sure that the app is reputable and secure, especially if Salesforce
does not recognize the marketplace as a trusted partner.

Genera Authentication Bridge Extensions ntegrations Connected Apps Mobile

Connected Apps

New Connected App v | (1)

Going mobile

Ah, mobile! You can take your data anywhere. Well, that is partially true. If your
organization gives you access, though, the sky is your limit! But first, your admin-
istrator must configure what you can access using the Tableau Mobile app and the
responsible Mobile Web experience.
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FIGURE 12-17:
Configur-

ing Tableau
environments
for use with
mobile devices.

Tableau has its mobile app just as every other business intelligence platform does,
allowing users to access and interact with their Tableau dashboards and data on
the go. You connect to your targeted instance of Tableau with your specific data as
if you were accessing Tableau Cloud or Tableau Server. The mobile app is available
for iOS and Android devices, allowing you to view, filter, and interact with your
dashboards and data using your mobile devices.

With Tableau Mobile, you can stay connected to your data and make informed
decisions from anywhere, at any time. The app also allows you to share your
dashboards with others, collaborate in real time, and receive alerts and notifica-
tions when your data changes.

But to possess all these capabilities, you need to be sure that an App Lock is not in
place, Offline Preview is enabled, and targeted mobile security policies are set. You
take care of all these settings in the Mobile Setting area, shown in Figure 12-17.

Tableau Mobile

App Lock

[ Enatis spn

Offline Previews

[ &n:

Mobile Security Policies

Learn more

Jailbreak Detection

Malware Detection (Android only)

Screen Sharing and Screenshots (Android only)
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The Part of Tens



IN THIS PART ...

Understand how to configure the ten most popular
function types used in creating Tableau calculations.

Explore ten of the most useful resources beyond this
book to grow your Tableau expertise.



Chapter 13

Ten Tableau Must-Know
Function Types

don’t know about you, but I am not a fan of doing extra data crunching when

it’s unnecessary. Most big vendors agree that such activity is not a good use of

time for folks like you and me. It is common practice for business intelligence
and data analysis software to include functions, which provide a way to calculate
and convert complex values easily.

This chapter aims to give you a Top 10 list of crucial function areas you might
want to use when crunching. Rather than using extraordinarily painful formu-
las and converting data slowly with a pen and paper (or some other computer
application), using these functions can save you lots of time and yield data value
precision.

Number Functions

The number function is among the most heavily used in Tableau. Why? Because
Tableau first and foremost builds data based on quantitative results. And how do
you generate quantitative output? By using numbers. Table 13-1 lists key number
functions to support creating numerical output.
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TABLE 13-1 Key Number Functions

NAME DESCRIPTIONS

ABS Presents the absolute value of a number.

ACOS Presents the arc cosine of a number.

ASIN Presents the arc sine of a number.

ATAN Presents the arc tangent of a number.

ATAN2 Presents the arc tangent of two numbers.

CEILING Presents a rounded number up to the nearest integer.

CoSs Presents the cosine of an angle.

CoT Presents the cotangent of an angle.

DEGREES Converts an angle from radians to degrees.

DIV Presents the integer portion of a division of the first value by the second value.
EXP Presents a superscripted e raised to the power of a number.

FLOOR Rounds a number down to the nearest integer.

HEXBINX Positions an x/y coordinate to the x-value of the nearest hexagonal bin.
HEXBINY Positions an x/y coordinate to the y-value of the nearest hexagonal bin.

LN Presents the natural logarithm of a number.

LOG Presents the logarithm of the first number using the second number as a base.

If no base exists, then a base of 10 is used by default.

MAX Presents the maximum of two inputs.

MIN Presents the maximum of two inputs.

PI Presents the numeric value of the constant PI.

POWER Raises a number to the specified power. The A symbol may also be used.
RADIANS Converts an angle from degrees to radians.

ROUND Allows for the rounding of numbers to a specified number of digits.
SIGN Presents the sign of a number.

SIN Presents the sine of an angle.
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NAME DESCRIPTIONS

SQRT Presents the square root of a number.

SQUARE Presents the square of a number.

TAN Presents the tangent of an angle.

7N Presents an expression if it is not null. Otherwise, the output is zero.

String Functions

String functions are helpful when classifying, seeking, or retrieving alphanu-
merical data in either one or more tables. For example, the number eleven is a
string, whereas the number 11 is a numerical function. Table 13-2 lists the string
functions that can help you create and retrieve alphanumeric data.

TABLE 132 Key String Functions
ASCII Presents ASCII code for the first character of a string.
CHAR Presents the character encoded by the ASCII code.
CONTAINS Presents TRUE if the string contains the substring.
ENDSWITH Presents TRUE if the string ends with the substring.
FIND Presents the index position of a substring in a string. If the substring is not present, the
outputis ‘0.
FINDNTH Presents the position of the nth occurrence of a substring within a string.
LEFT Presents the left-most number of characters in the string.
LEN Presents the length of the string.
LOWER Presents a string with all lowercase characters.
LTRIM Presents a string with any leading spaces removed.
MAX Presents a maximum of two inputs.
MID Presents string starting and ending at specified positions.
MIN Presents the minimum of two inputs.

(continued)
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TABLE 13-2 (continued)

NAME DESCRIPTION

REPLACE Presents a user the ability to search a string. If found, the string or substring is replaced
with new data.

RIGHT Presents the right-most number of characters in a string.

RTRIM Presents a string with any trailing spaces removed.

SPACE Presents a string made up of a specified number of repeated spaces.

SPLIT Presents a substring from a string, using a delimiter character to divide the string into a

sequence of tokens.

STARTSWITH Presents true if a string starts with a substring.
TRIM Presents a string with the leading and trailing spaces removed.
UPPER Presents string with all uppercase characters.

Date Functions

Have you ever wanted to search for a specific month, date, year, or time within a
dataset? Were the results overwhelming or laser-focused? Tableau has a specific
function for capturing date and time-related data. You’ll be able to identify a date
function because there is heavy use of the pound (#) symbol.

It is not uncommon for the date function to include the use of date_part, which is
a constant string argument. When you need to use a targeted date and time param-
eter, include date_part, which may include the functions found in Table 13-3.

REMEMBER
TABLE 13-3 Key Date Functions

YEAR Presents the year of the given date.

QUARTER Presents quarter of the given date.

MONTH Presents the month of the given date.

DAY Presents the day of the month (1-31).

WEEK Presents the week of the given date.

DATENAME Presents the specified portion of a given date.
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Type Conversion

TABLE 13-4

Unsure of your string’s very best type and need the data translated to fit a model?
Look no further than the Type Conversion function. With a Type Conversion, any
expression in a calculation can be converted to the appropriate data type. You
may find, for example, STR(), DATE(), INT(), and FLOAT. Here’s a hypothetical
scenario: Say you want to take the value of PI (3.14) and make it an integer. In
that case, you put the value of 3.14 inside the INT(), like this: INT(3.14). The
result is an integer value equal to 3. To explore the most common Type Conversion
functions, check out the list in Table 13-4.

Key Type Conversion Function

NAME DESCRIPTION

DATE Presents a date given a number, string, or date expression.
DATETIME Presents a datetime given a number, string, or date expression.
DATEPARSE Presents a string to a datetime in the specified format.

FLOAT Presents an argument as a floating-point number.

INT Presents results rounded to the integer closest to zero.

STR Presents all its arguments as a string.

Logical Functions

TABLE 13-5

When you are trying to see whether a condition is true or false, yes or no, greater
than or equal, less than or equal, or one that meets or does not meet a condition,
logical functions should be your go-to for comparing data. Table 13-5 explores the
essential logical functions used in Tableau.

Key Logical Functions

NAME DESCRIPTION

IN Presents TRUE if any values in the first expression match values in the second.
AND Tests two expressions that seek a specified match.
CASE Specifies a field upon which to perform logical tests.

(continued)
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TABLE 13-5 (continued)

NAME DESCRIPTION

ELSE Executes a default instruction after all other logical tests have failed.

ELSEIF When an initial IF fails, ELSEIF checks additional conditions.

END Closes chain of logical functions when placed at the end of the expression.

IF Checks for a condition to be met between two expressions.

IFNULL Presents values in the first expression. If null, the function presents the second
expression.

I1IF Presents a specified value if TRUE, a specified value if FALSE, and a third value (or NULL)
if unknown.

ISDATE Presents TRUE if a given string is a valid date.

ISNULL Presents TRUE if an expression doesn't contain valid data.

MAX Presents maximum value in the specified list of values.

MIN Presents minimum value in the specified list of values.

NOT Executes logical negation on an expression.

OR Executes logical disjunction on two expressions.

THEN When a logical condition is met and accurate, the THEN function executes a specified
instruction.

WHEN Finds the first known value that can match an expression and displays the corresponding
return.

7N Presents a value if it is not null; otherwise presents a value of zero.

Aggregate Functions

282

Suppose you need an easy way to summarize or change the specificity of the
dataset. In that case, you’ll likely want an output that produces a single value, not
a laundry list of additional statistics. For example, to evaluate the total revenue
generated across 12 months, you can use the SUM function to establish a single
value. Then you can use other functions to determine the lowest (MIN), high-
est (MAX), and average (AVG) revenue generated in a single dataset. Table 13-6
illustrates the special aggregate functions available in Tableau.
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TABLE 13-6 Key Aggregate Function

NAME DESCRIPTION

ATTR Presents the value of the expression if it has a single value for all rows. Otherwise, it
presents an asterisk (*).

AVG Presents the average of all the values in the expression.

COLLECT Presents an aggregate calculation combining values in the argument field. Null values
are ignored.

CORR Presents the Pearson correlation coefficient of two expressions.

COUNT Presents the number of items in a group.

COUNTD Presents the number of distinct items in a group.

COVAR Presents the sample covariance of two expressions.

COVARP Presents the population covariance of two expressions.

MAX Presents the maximum value in the expression.

MEDIAN Presents the median of all values.

MIN Presents the minimum of all values.

PERCENTILE Presents the specified percentile of all values.

STDEV Presents the sample standard deviation of all values.

STDEVP Presents the population standard deviation of all values.

SUM Presents the sum of all values.

VAR Presents the sample variance of all values.

VARP Presents the population variance of all values.

Pass-Through Functions (RAWSQL)

Pass-through functions, also called RAWSQL, allow users to send SQL expressions
directly to a database. What’s different with these functions is that Tableau does
not require data interpretation. For example, if you use a database and Tableau
doesn’t even know it exists, you can use a pass-through function to call the data
using these custom functions.
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With pass-through functions, the data source, usually a database, doesn’t know

e what field names are stored in Tableau. Because Tableau is not responsible for data

6 interpretation using the SQL expression, you may experience many errors. The fix

tecunicar S the substitution of such syntax by inserting the correct field name or calcula-

STUFF tion into the calculation entered in Tableau using pass-through SQL. Table 13-7
illustrates thirteen examples of RAWSQL.

TABLE 13-7 Key Pass-Through Functions
RAWSQL _BOOL Presents a Boolean result from a SQL expression.
RAWSQL _DATE Presents a date result from a SQL expression.
RAWSQL_INT Presents an integer result from a SQL expression.
RAWSQL _REAL Presents a numeric result from a SQL expression.
RAWSQL_SPATIAL Presents a spatial from a SQL expression.
RAWSQL_STR Presents a string from a SQL expression.
RAWSQLAGG_BOOL Presents a Boolean result from an aggregate SQL expression.
RAWSQLAGG_DATE Presents a date result from an aggregate SQL expression.
RAWSQLAGG_DATETIME Presents a date and time result from an aggregate SQL expression.
RAWSQLAGG_INT Presents an integer result from an aggregate SQL expression.
RAWSQLAGG_REAL Presents a numeric result from an aggregate SQL expression.
RAWSQLAGG_STR Presents a string from an aggregate SQL expression.

User Functions

Securing data might be your priority when specific users should see only a report.
Or perhaps you want to target data to specific users or groups within an organiza-
tion. A series of user-based functions allows for such filtering, which you can even
use to help support row-level security. Table 13-8 provides examples of crucial
user functions.
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TABLE 13-3 Key User Functions

NAME DESCRIPTION

FULLNAME Presents the full name of the current user.

ISFULLNAME Presents TRUE if the current user’s full name matches the specified
full name or FALSE if it does not match.

ISMEMBEROF Presents TRUE if the person currently using Tableau is a group
member that matches the given string.

ISUSERNAME Presents TRUE if the current user's username matches the specified
username or FALSE if it does not match.

USERDOMAIN Presents the domain for the current user when the user is signed on
to Tableau Server.

USERNAME Presents the username for the current user.

Table Calculation Functions

In previous chapters, you tinkered with creating table data. What if you needed to
create calculated fields based on data in a table? For example, say you wanted to
order data from smallest to largest and then calculate the final value. You’d use a
combination of Table Calculation Functions to achieve these specific outputs. In
Table 13-9, you find Tableau’s most common Table Calculation Functions.

TABLE 13-9 Key Table Calculation Functions
FIRST Presents the number of rows from the current row to the first row.
INDEX Presents the index of the current row in the partition.
LAST Presents the number of rows from the current to the last row in the partition.
LOOKUP Presents the value of the expression in a target row as a relative offset from the

current row.

MODEL _ Presents the Boolean value of an expression as predicted by a named model
EXTENSION_BOOL deployed on a TabPy external service. TabPy is Tableau's Python Server, an analytics
extension to support using Python scripting for table-based calculations.
MODEL _ Presents the integer value of an expression as predicted by a named model
EXTENSION_INT deployed on a TabPy external service.
(continued)
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TABLE 13-9 (continued)

NAME DESCRIPTION

MODEL_
EXTENSION_REAL

Presents the actual value of an expression as predicted by a named model deployed
on a TabPy external service.

MODEL _EXTENSION_

STRING

Presents the string value of an expression as predicted by a named model deployed
on a TabPy external service.

MODEL_PERCENTILE

Presents a specified percentile predicted value for a target expression based on a
predictor expression.

MODEL_QUANTILE

Presents a specified quantile predicted value for a target expression based on a
predictor expression.

PREVIOUS_VALUE

Presents the value of this calculation in the previous row.

RANK

Presents the standard competition rank for the current row in the partition.

RANK_DENSE

Presents the dense rank for the current row in the partition.

RANK_MODIFIED

Presents the modified competition rank for the current row in the partition.

RANK_PERCENTILE

Presents the percentile rank for the current row in the partition.

RANK_UNIQUE

Presents the unique rank for the current row in the partition.

RUNNING_AVG

Presents the running average of the expression, from the first to the current row.

RUNNING_COUNT

Presents the running count of the given expression, from the first row in the
partition to the current row.

RUNNING_MAX

Presents the running maximum in the given expression, from the first row in the
partition to the current row.

RUNNING_MIN

Presents the running minimum in the given expression, from the first row in the
partition to the current row.

RUNNING_SUM

Presents the running sum of the given expression, from the first row in the partition
to the current row.

SIZE()

Presents the number of rows in the partition.

SCRIPT_BOOL

Presents a Boolean output from an expression.

SCRIPT_INT

Presents an integer result from an expression.

SCRIPT_REAL

Presents the actual result from an expression.

SCRIPT_STR

Presents a string result from an expression.
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NAME DESCRIPTION

TOTAL

Presents a total for the given expression in a table calculation partition.

WINDOW_AVG

Presents the average of the values within the window.

WINDOW_CORR

Presents the correlation between expressions within the window.

WINDOW_COUNT

Presents the count of the values within the window.

WINDOW_COVAR

Presents the sample covariance of the values within the window.

WINDOW_COVARP

Presents the population covariance of the values within the window.

WINDOW_MEDIAN

Presents the median of the values within the window.

WINDOW_MAX Presents the maximum of the values within the window.
WINDOW_MIN Presents the minimum of the values within the window.
WINDOW_ Presents the percentile of the values within the window.
PERCENTILE

WINDOW_STDEV

Presents the sample standard deviation of the values within the window.

WINDOW_STDEVP

Presents the population standard deviation of the values within the window.

WINDOW_SUM

Presents the sum of the values within the window.

WINDOW_VAR

Presents the sample variance of the values within the window.

WINDOW_VARP

Presents the population variance of the values within the window.

Spatial Functions

Tableau is unique because it offers specific functionality to evaluate spatial data.
Unsurprisingly, targeted spatial functions assist in analyzing and combining spa-
tial files across various file formats. The list in Table 13-10 explores essential
spatial functions. Keep in mind that supported unit names are: meters (‘“meters,”
“metres” “m”), kilometers (“kilometers,” “kilometres,” “km”), miles (“miles”
or “mi”), feet (“feet,” “ft”).
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TABLE 13-10 Key Spatial Functions

NAME DESCRIPTION

AREA Presents the total surface area of spatial polygons in a unit of measure.

BUFFER Presents the distance between two points in a unit of measure.

DISTANCE Presents distance measurement between two points in a specified unit of
measurement.

MAKEL INE Presents a line mark between two points.

MAKEPOINT Converts data from latitude and longitude to a spatial object.

MAKEPOINT(X, Y, Converts data from geographic coordinates to a spatial object.

SRID)

Predictive Modeling Functions

Finally, the Predictive Modeling Functions make up Tableau’s newest set of func-
tions. Predictive modeling helps users generate predictions based on data points,
which can be manipulated, visualized, and exported to other applications.

In the previous versions of Tableau, you were required to use tools outside
Tableau, such as R and Python, to perform statistical calculation acrobatics. After
you had a reasonable dataset, you could import the data into Tableau. No longer
is that the case! As of version 2020.4, you can select data targets across multiple
sources and identify predictors by updating the variables. The result is your ability
to visualize multiple models and datasets using predictive indicators. In Tableau,
you can filter, aggregate, and transform predictive data using formulas that allow
you to auto-calculate data in one or more views. The two primary functions that
data scientists use most often with Tableau are MODEL__QUANTILE and MODEL__
PERCENTILE. Table 13-11 describes the benefits of using both for predictive
analysis.

TABLE 13-11 Key Predictive Modeling Functions

NAME DESCRIPTION

MODEL _QUANTILE Presents a specified quantile predicted value for a target expression based on a
predictor expression.

MODEL_PERCENTILE Presents a specified percentile predicted value for a target expression based on
a predictor expression.
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Chapter 14
Ten Helpful Tableau
Resources

f you go to any of the major search engines and type the word Tableau, the

search engine presents you with tens of millions of URLs resulting from a single

query. If you are like me, you may review the first page or two, click a few
interesting links, and then close your browser.

The truth is that most of the resources you’ll need are found on the Tableau web-
site or managed by Tableau’s marketing team on social media platforms. In this
final chapter, I provide a list of indispensable resources for anyone using Tableau.
Let the countdown begin.

Tableau Free Trials

In the first chapter, I warn you that Tableau is pretty expensive per user. Depend-
ing on the technical need, you may not require all the bells and whistles to create,
edit, and view data. Tableau allows users to take a test drive of their software for
14 days. Afterward, you can extend the trial, but some features will no longer be
enabled. Free trials are a great way to get your feet wet by trying the exercises in
this book. And, of course, if you have a real dataset and want to see how Tableau
can handle it, the trial gives you the perfect window of opportunity.
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ON THE
WEB

You can find the latest Tableau trials at https://www.tableau.com/products/
trial.

Tableau Training

TIP

ON THE
WEB

Tableau is a complex product. As mentioned elsewhere, Tableau is not a single
product but rather an ecosystem of products. This book is a primer on Tableau
Desktop, Tableau Prep, and Tableau Online, but to get the full benefits, you’ll want
to learn many more facets of these products. Tableau has its training community,
but I find that the courses on platforms such as Udemy, LinkedIn Learning, and
Plural Insights offer great opportunities for more learning.

The training platform with the most courses available is undoubtedly Udemy.
To augment your knowledge with more than 1500 courses, go to the Udemy
Marketplace at https://www.udemy.com/courses/search/?src=ukw&qg=tableau.

Tableau’s official training focuses heavily on three certification paths. The training
offers some free primer courses, but most Tableau training requires a subscription
to gain access. To access Tableau’s training catalog, go to https://www.tableau.
com/learn.

Tableau Help Documentation

290

ON THE
WEB

I can’t stress enough that Tableau has many details that you’ll need to seek help
with, especially when it comes to data manipulation. Although I’ve covered most of
the functions, which should make your life so much easier in completing complex
data analysis, Tableau documentation gets into the weeds. You’ll see walkthrough
examples and use cases across the Tableau product stack that are not included in
this book. The Help Documentation home page is categorized by product. As you
drill down, you access the most relevant content for a specific product, such as
Tableau Desktop or Tableau Prep.

You can find the Tableau Documentation site at https://www.tableau.com/
support/help.
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Tableau Resource Gallery

ON THE
WEB

Similar to the official training website, Tableau has a centralized repository for
video tutorials (which in most cases link to YouTube), introductory use cases,
free e-learning resources, and on-demand webinars. Although the name implies
that the Tableau Resource Gallery is a centralized location for all Tableau content,
think of this as your cockpit to accessing all the free training and product assets
to help you immerse yourself in Tableau.

The Tableau Resource Gallery is accessible at https://www.tableau.com/
resources.

Tableau Community

ON THE
WEB

Every IT vendor nowadays seems to offer to communicate and collaborate with
others about their product challenges. Tableau is no different. Yes, you can pay
for support to walk you through your problems. But platforms such as the Tableau
Community have tens of thousands of users who probably have the same issues
you might be experiencing. Before you use paid support, consider checking out the
Community as your first stop.

To access the Tableau Community, go to https://community.tableau.com/s/.

Tableau Newsroom

ON THE
WEB

Tableau is an evolving product that is constantly changing. Tableau Server, Cloud,
and Desktop are updated quarterly, and Tableau Prep Builder is updated monthly.
You’ll want to visit the Newsroom from time to time to see posts about updates
that offer a customer-centric view, not a laundry list of fixes and enhancements.
In other words, Tableau humanizes product updates. The Newsroom is also a
hub for learning about customers using Tableau, accessing profiles on Tableau
experts, and following the activity that is part of Tableau’s non-profit founda-
tion. The content on this site is more use-case—driven than technical.

To access the Newsroom, go to https://www.tableau.com/about/newsroom.
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Tableau Academic Programs

REMEMBER

ON THE
WEB

At the very beginning of the book, I mentioned that Tableau offers free (you read
that correctly) software to students and educators. Since its start, Tableau has
shared the singular message that it wants to focus on closing the data literacy
gap. Data is at the heart of almost every job in a knowledge worker economy.
Using tools powered by Tableau can help folks do their jobs successfully. And
where should data education start? In the classroom, of course.

Tableau licenses a gratis copy of Tableau Desktop, Tableau Prep Builder, and an
online account to learners for a single year. You can renew the account with a
caveat at the end of your license period. The software must be used for academic
purposes only, not to complete professional endeavors.

You undergo a qualification process to access the Tableau Academic license, which
includes having an .edu email address. If your institution does not have a .edu
address, an alternative is to provide proof of enrollment or employment at the
academic institution. It takes seven to ten calendar days for Tableau to validate
your credentials and issue the academic license.

The registration process is easy. You do, however, have to provide institutional
information when registering. To get Tableau’s academic license, go to https://
www . tableau.com/community/academic.

Tableau Templates and Dashboards

202

Let me guess: You’ve got an abundance of reports and a boatload of key perfor-
mance indicators (KPIs), and you require a single view of all these data points.
Sound familiar? You bet! When I create dashboards, I am as concerned with the
aesthetics and data placement as I am with the data output itself. That’s because,
like a photo, a dashboard speaks a thousand words based on what indicators you
incorporate. Tableau has created prebuilt report templates and highly configurable,
aesthetically pleasing dashboards to augment the standard desktop, data prep, and
online experience. The range of output possibilities is extensive, as you can see
if you go to https://www.tableau.com/data-insights/dashboard-showcase.
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Tableau Accelerators

&)

ON THE
WEB

If you are new to Tableau, you are likely coming from business productivity
applications such as Microsoft Excel or Google Sheets. Organizations often create
industry-specific templates full of formulas, functions, and programmatic code.
Would you be interested if you could get prebuilt application accelerators and a
targeted view of data capabilities from dashboards to programmatic scenarios?
Thought so!

An accelerator is a targeted application with prebuilt dashboards to solve specific
department, industry, and enterprise-wide challenges. Targeted templates for the
department include Sales Pipeline, Web Traffic, Financial Management, Call Cen-
ter, and Project Management. Similarly, Tableau offers industry accelerators, such
as Patient Records, Citizen Serve Requests, and Hospitality Management.

To access the entire Accelerator catalog, go to https://www.tableau.com/
solutions/exchange/accelerators.

Tableau YouTube Channel

ON THE
WEB

I’ve saved the Tableau YouTube channel as the last resource because most peo-
ple don’t often associate Tableau with YouTube. Tableau has a vast social media
presence, however, posting several times a day on Twitter and maintaining a
strong presence on other platforms such as Facebook and LinkedIn.

Of all the platforms, YouTube has the most to offer. Every time Tableau has a
webinar, it is posted to the YouTube Channel. You can view hundreds of keynote
speeches from Tableau conferences on YouTube. Tableau also posts new product
demos there.

Make no mistake, when you go to the Tableau website, a majority of the videos
are embedded directly from the Tableau YouTube channel. Instead of scouring the
Tableau website for a specific video topic, go straight to the YouTube channel for
fast access, because all public Tableau events seem to be located here.

If you search YouTube, you’ll come up with many rogue channels claiming to be

the official Tableau channel. To access the authentic Tableau software channel,
go to https://www.youtube.com/c/tableausoftware/.
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A

ABS function, 278
academic license, 2, 292
acceleration view, 266
accelerators, 293

access capabilities, 51
access to data source, 65
accessibility, 76, 225-228
ACOS function, 278

Action submenu, Tableau
Desktop, 152-153

actions
adding to dashboards, 137
creating, 235-236
general discussion, 152-153
Actions menu, Tableau Cloud
Favorites page, 248-249
Shared with Me page, 253

Add Connection button, Tableau
Prep Builder, 93-94

Admin Insights, 266-267
administration in Tableau Cloud
authentication, 268-269

automated schedules,
setting, 264

background jobs and tasks,
264-266

Bridge, 270

connected apps, 273
extensions, 271
general, 268
integrations, 271-272
mobile, 273-274
overview, 257, 260, 268

Server versus Cloud,
257-259

setting up site, 260

status of site, checking,
266-267

users and groups, managing,
261-263

aggregate calculations, 17, 198
aggregate functions, 282-283
aggregate operators, 205

Aggregate option, Add (step)
menu, 97

alerts, 265
allowlist, 270
alt text, 220

Analysis menu, Tableau
Desktop, 139-140

analytics, Tableau Cloud, 241
Analytics pane, 208-211

AND function, 281

architecture of platform, 26
area charts, 180-182

AREA function, 288

arithmetic operators, 205
artificial intelligence (Al), 8, 211
ASCI1I function, 279

ASIN function, 278

assigning data roles,
106-107

ATAN function, 278
ATAN2 function, 278
ATTR function, 283

authenticating data sources,
59-61

authentication, in Tableau
Cloud, 268-269

author capabilities, 51-52

automated schedules, setting in
Tableau Cloud, 264

automating data flows, 110
average line, applying, 209

Average with 95% Cl option,
applying, 209

AVG function, 283

axis, 119, 147

Azure Active Directory
account, 59

background jobs and tasks, in
Tableau Cloud, 264-266

background layers, 141
background maps, 140

Backgrounder, Tableau Cloud,
264-266

bar charts, 171-173

basic expressions, 197-198
big data, 9-10

binning, 121-122

bins, histogram, 186-187
Blank objects, 217-218
Blank story point, 230-231

blending data from multiple
sources, 79-81

blue pills, 16, 118-119

boiling the ocean, 41
bookmarks, 22

Boolean literals, 205

Box accounts, connecting, 59-60

box and whisker plots,
187-188, 209

Bridge, Tableau, 66, 270
bubble charts, 175-178
BUFFER function, 288

bullet charts, 189-190
business intelligence, 8-10
business need, identifying, 41

buttons, adding to dashboards,
222-223
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C

calculated fields
Analysis menu options, 139
creating, 200-202
formatting, 202-203
overview, 200
syntax of, 204-205
calculated value filter, 102
Calculation Field Editor, 201
calculations. See also functions

calculated fields, creating,
200-202

in crosstabs, 192-194
in data flows, 104-105
essential components of, 203
formatting, 202-203
in join clauses, 76
syntax of, 204-205
types of, 197-200
canvas, Tableau Desktop, 164
captions, 226-227, 232-234

cards, Tableau Desktop,
157-160

CASE function, 281
categorical legends, 226-227
categorizing fields, 118-120
CEILING function, 278
Chabot, Christian, 27

Change Parameter option,
Action submenu, 152

Change Set Values option,
Action submenu, 152

changes in Input pane,
viewing, 89

CHAR function, 279
charts
area, 180-182
bar, 171-173
bubble, 175-178
bullet, 189-190
dual combination, 182-184
Gantt, 188-189
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line, 178-180

pie, 170-171
circles, 175-178
cleaning data

in flows, 96-97

overview, 30

text formatting, 103-104
cleanliness of data source, 65
Clear option, toolbar, 146

clipboard data, working with,
81-84

Cloud, Tableau. See Tableau
Cloud

Cloud consumption license, 50
clusters, applying, 209

collaboration, 46-47, 53. See also
dashboards; stories

COLLECT function, 283

collections, Tableau Cloud,
254-255

color coding, 76, 191-192, 225

color palette, for accessibility,
226,228

columns

pivoting data, 124-126

structuring data, 117-118
Community, Tableau, 291
comparison operators, 205
condition filtering, 151
conditional operators, 205
configuring

dashboards, 214-218

data flows, 88-89
Connect button, 58-59
Connect panes, 61, 63

Connected Apps, Tableau
Cloud, 273

connecting data sources
data structure differences, 60

in Desktop or Prep, 61-63,
162-163

in flows, 86
options, 58-61

requesting new connectors, 64
in Server and Online, 63-64

Connections pane, Tableau
Prep, 42

connectors, requesting new, 64
constant line, applying, 209
CONTAINS function, 279

Content Type menu, Favorites
page, 248-249

context, adding to flows, 96
continuous area chart, 180-181
continuous data, 16, 119-120
continuous line chart, 178
copying and pasting data, 81-84

core (server-based)
consumption model, 49

cores consumed, 50
CORR function, 283
COS function, 278
COT function, 278
COUNT function, 283
COUNTD function, 283
COVAR function, 283
COVARP function, 283

COVID-19 Google Search
dataset, 123-124

Creator license, 2, 36-37, 49-54
CRM Analytics, 34-35, 211

crosstabs, converting
visualizations to, 191-194

.csv files, 92-93, 109

Custom Calculation, 104-105

custom data roles, 107-108

custom distribution bands,
applying, 209

custom reference bands,
applying, 209

custom reference line,
applying, 209

Customer Relationship

Management (CRM), 34-35,
211, 271-272

customer satisfaction, 9



customizing data source, 65

customizing Tableau Desktop
workspace

overview, 156-157
rearranging cards, 157

showing/hiding features,
157-159

using Presentation Mode,
157-159

cycling fields, 139

D

Dashboard menu, Tableau
Desktop, 136-138

dashboards
actions, creating, 235-236
buttons, adding, 222-223
configuring, 214-218
creating, 146, 214-215
design best practices, 224-225
extensions, 223-224

images and logos, adding,
220-221

overview, 18, 148, 214

saving as graphics, 137

sizing within story, 234

versus stories, 155-156

Tableau, 292

text, adding, 218-220

web pages, adding, 221-222
data analytics, 8, 10

data cleansing, 30, 96-97,
103-104

data flows
automating, 110
calculating values, 104-105
configuring, 88-89
connecting data, 86
creating, 87-88

data cleansing options,
103-104

extracting input step updates,
90-91

filtering, 100-104
formatting steps, 96
grouping, 98-100

input unions, creating, 92-95

inserting/removing steps,
96-98

joining data and input steps,
95-96

nurturing, 96-98
overview, 86

refreshing data in input
step, 90

saving, 109

Split Value Filter, 104
Data Grid, Tableau Prep, 43
data life cycle

choosing mapping techniques,
43-44

developing visual insights,
45-46

engaging users based on user
type, 51-54

general discussion, 40
getting raw data, 41-43

identifying question or
business need, 41

overview, 39-40

publishing and sharing
insights, 46-47

tools for stages in, 47-48

user types and capabilities,
48-50

viewing and preparing
datasets, 44-45

data management, 241
Data Management, Tableau, 35

Data menu, Tableau Desktop,
133-134

data preparation
data flows
automating, 110
calculating values, 104-105

configuring, 88-89
connecting data, 86
creating, 87-88

data cleansing, 103-104

extracting input step
updates, 90-91

filtering, 100-104
grouping, 98-100

input unions, creating,
92-95

joining data and input steps,
95-96

nurturing, 96-98
overview, 86

refreshing data in input
step, 90

saving, 109

Split Value Filter, 104
in data life cycle, 44-45
data roles, 105-108
overview, 85-86

publishing data sources,
111-114

saving data, 108-109
user capabilities, 51-52

viewing outputs on Tableau
Desktop, 110-111

data relationships
advantages of, 69
creating, 70-71
disadvantages of, 69-70
editing, 71-72

moving tables to create
different, 72-73

overview, 69

relating and combining data
sources, 66-68

removing tables from, 73-74
root table of, changing, 73
data roles, 105-108
data samples, 89

Data Source tab, Tableau
Desktop, 132-133
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data sources

blending data from multiple
sources, 79-81

clipboard data, working with,
81-84

data relationships
advantages of, 69
changing root table of, 73
creating, 70-71
disadvantages of, 69-70
editing, 71-72

moving tables to create
different, 72-73

overview, 69
removing tables from, 73-74
data structure differences, 60

Desktop or Prep connections,
61-63

evaluating, 42
file format, 22
general discussion, 11-12
Input pane options, 89
joining data

creating join, 76-78

fields with null values, 78-79

join clauses, setting up,
75-76

join types, 75
overview, 74-75
options, 58-61
overview, 57-58
relating and combining, 66-68

requesting new connectors, 64
Server and Online connections,

63-64

setting up and planning, 64-66

Data Story object, 226-227
data structure
categorizing fields, 118-120
columns and fields, 117-118
for data visualization

binning and histograms,
121-122
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distributions and outliers,
123-124

overview, 121
pivoting data, 124-126
differences in, 60
evaluating, 43
normalizing data, 126-128
overview, 115-116
rows and records, 116-117
data types, 13
data value, 10
data variety, 10
data velocity, 9
data veracity, 10

data visualizations. See also
stories

actions, using with, 152-153
area charts, 180-182
bar charts, 171-173

box and whisker plots,
187-188

bullet charts, 189-190
choosing for dashboards, 224
circles and bubbles, 175-178

connecting data sources in
Desktop, 162-163

converting to crosstabs,
191-194

developing visual insights,
45-46

dual combination charts,
182-184

Gantt charts, 188-189
general discussion, 163-164
heat map, 165-167
highlight table, 165-168
histograms, 186-187

line charts, 178-180

maps with and without
symbols, 168-170

modeling options, 208-211
overview, 11, 43-44, 161
pie charts, 170-171

publishing, 194-196

recommendations in Desktop,
153-154

scatter plots, 184-186
selecting ideal dataset, 162
structuring data for

binning and histograms,
121-122

distributions and outliers,
123-124

overview, 121
pivoting data, 124-126
with Tableau Public, 32-33
text table, 164-165
treemaps, 174
data volume, 9
database tables, 92, 95-96
DATE function, 281
date functions, 280
date literals, 205
DATENAME function, 280
DATEPARSE function, 281
DATETIME function, 281
DAY function, 280
DEGREES function, 278
descriptive tabs, 225, 227

design best practices for
dashboards, 224-225

Desktop, Tableau. See Tableau
Desktop

device layouts, 137
dimensions, 14-15, 119
discrete data, 16, 119-120
discrete line chart, 179-180
DISTANCE function, 288
distribution bands, custom, 209
distributions, 123-124

DIV function, 278

Download buttons, 221-222

dual combination chart,
182-184

dual-line chart, 179-181



Duplicate option, toolbar, 146
duplicating fields, 100

Edit Button page, 221-222
Edit Relationship dialog, 67-68
editing

connection sources, 91

map locations, 140
Einstein Al engine, 8
Einstein Discovery tool, 211
ELSE function, 282
ELSEIF function, 282
employee satisfaction, 9
END function, 282
ENDSWITH function, 279
equal (=) operator, 75-76
evaluating data, 42-43

exclamation mark, explanation
of, 107

EXP function, 278
Explain Data analysis, 205-207

Explore feature, Tableau Cloud,
255-256

Explorer users, 36-37, 49-54
extensions

administration in Tableau
Cloud, 271

for dashboards, 223-224

Extract, Transport, Load (ETL),
28-29, 86

extract files, 22
extract refreshes, 265-266

extracting input step updates,
90-91

F

Favorites page, Tableau Cloud,
247-249

fields
calculated
Analysis menu options, 139

creating, 200-202

formatting, 202-203

overview, 200

syntax of, 204-205
calculations, 104-105, 203
categorizing, 118-120
cycling, 139
data structure, 117-118
filtering data flows, 100-104
general discussion, 13-14

with null values, joining,
78-79

syntax considerations, 205
validating, 105-108

File menu, Tableau Desktop, 133

filtering
for accessibility, 226-227
Action submenu options, 152
data flows, 89, 100-104
in Explore page, 255-256
general discussion of filters, 16
new data sets, 44
in Cloud, 242
in Desktop, 150-152

FIND function, 279

FINDNTH function, 279

FIRST function, 285

Fit option, toolbar, 147

Fix Axes option, toolbar, 147

Fixed Level of Detail calculation,
104-105

FLOAT function, 281

FLOOR function, 278

Flow pane, 42, 87

flows
automating, 110
calculating values, 104-105
configuring, 88-89
connecting data, 86
creating, 87-88

data cleansing options,
103-104

extracting input step updates,
90-91

filtering, 100-104

formatting steps, 96
grouping, 98-100

input unions, creating, 92-95

inserting/removing steps,
96-98

joining data and input steps,
95-96

nurturing, 96-98
overview, 86

refreshing data in input
step, 90

saving, 109

Split Value Filter, 104
fonts, 218-219
forecast, applying, 209

Format menu, Tableau Desktop,
141-143

formatting
calculations, 204-205
cleaning text, 103-104
dashboards, 137
flow steps, 96

Format menu options,
141-143

stories, 138, 234
in Tableau Cloud, 242
text objects, 218-219

visualization toolbar
settings, 147

worksheets, 136
formulas, 201, 203-205
free edition, 2
free trials, 289-290
full outer join, 75, 78
FULLNAME function, 285
functions

aggregate, 282-283

date, 280

logical, 281-282

number, 277-279
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functions (continued)
overview, 203, 277
pass-through, 283-284
predictive modeling, 288
spatial, 287-288
string, 279-280
syntax considerations, 205
table calculation, 285-287
type conversion, 281
user, 284-285

G

Gantt charts, 188-189
general filtering, 151

General settings, Tableau Cloud,
268-269

geocoding, 140

Go to Sheet option, Action
submenu, 152

Go to URL option, Action
submenu, 152

Google Analytics, connecting, 59
governance capabilities, 53-54
green pills, 16, 118-119

grids, 137

Group Members option,
toolbar, 147

grouping flows, 98-100

groups, managing in Tableau
Cloud, 261-263

H

Hanrahan, Pat, 27
heat map, 165-167

Help Documentation,
Tableau, 290

help functionality, Tableau
Cloud, 244

Help menu, Tableau
Desktop, 144
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HEXBINX function, 278
HEXBINY function, 278

hiding features, in Tableau
Desktop, 157-159

hiding fields, 101
Highlight option
Action submenu, 152
toolbar, 147
highlight table, 165-168
histograms, 121-122, 186-187
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Worksheet, 134-137, 152-153

metadata, adding to
worksheets, 136

Microsoft data sources,
connecting, 59, 61-62

MID function, 279
MIN function, 278-279, 282-283
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.png files, 137
PostgreSQL repository, 258-259
POWER function, 278
predictive analytics, 211

predictive modeling capabilities,
in flows, 97

predictive modeling
functions, 288

Prep, Tableau. See Tableau Prep

Prep Builder, Tableau. See
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Server, Tableau. See Tableau
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194-195

Shared with Me page, Tableau
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61-62

sharing content, 46-47, 251-252

Sheet tab, Tableau Desktop,
132-133
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Show Me option, Tableau
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Slack collaboration, 271-272
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SPLIT function, 280

Split Value Filter, 104

SQRT function, 279

SQUARE function, 279
stacked area chart, 181-182
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stages of data life cycle

choosing mapping techniques,
43-44

developing visual insights,
45-46

general discussion, 40
getting raw data, 41-43
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business need, 41

publishing and sharing
insights, 46-47

tools for, 47-48

viewing and preparing
datasets, 44-45

standard bar chart, 171-172
standard data roles, 106-107

Start icon, Tableau Desktop,
132-133

STARTSWITH function, 280
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159-160

status of Tableau Cloud site,
checking, 266-267

STDEV function, 283
STDEVP function, 283
steps, adding to flows, 96-97
Stolte, Chris, 27
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crafting, 230-233
creating, 146
versus dashboards, 155-156
formatting, 234
overview, 18, 148, 228
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string operators, 205
structured data, 9, 60
subscriptions, 265
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Swap with Root option, 73

swapping rows and
columns, 139
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264-266

Bridge, 270

Connected Apps, 273
Extensions, 271

General, 268

Integrations, 271-272
Mobile, 273-274

overview, 242, 257, 260, 268
Server versus Cloud, 257-259
setting up site, 260

status of site, checking,
266-267
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261-263
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overview, 257, 260, 268
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266-267
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sharing content, 251-252
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compared to other versions,
33, 240-241
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previewing outputs in,
110-111

sheets versus workbooks,
148-149
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extracting input step
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95-96

nurturing, 96-98
overview, 86

refreshing data in input
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saving, 109
Split Value Filter, 104
data roles, 105-108
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categorizing fields, 118-120
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overview, 115-116
rows and records, 116-117
normalizing data, 126-128
overview, 30, 85-86
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111-114
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visualization
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distributions and outliers,
123-124

overview, 121
pivoting data, 124-126
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Cloud versus, 257-259

compared to other
versions, 33

connecting data in Desktop
and Prep, 62

custom data roles, creating,
107-108

data source connections,
63-64

general discussion, 30-32
overview, 8

publishing data to, 28, 46-47,
194-195

Tableau website, 64
tables

blending data from multiple
sources, 79-81

crosstabs, converting
visualizations to, 191-192

data relationships
advantages of, 69
changing root, 73
creating, 70-71
disadvantages of, 69-70
editing, 71-72
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72-73

overview, 69
removing, 73-74
highlight, 165-168
Input pane options, 89
input unions, creating, 92-95
joining data
creating join, 76-78
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78-79

join clauses, setting up,
75-76
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text, 164-165
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tasks, Tableau Cloud, 265-266
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Technical Stuff icon, 3
templates, Tableau, 292
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aggregation, 17
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data, 16
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data source, 11-12
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dimensions and measures,
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17-18
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.t £l files, 109

THEN function, 282
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of stories, 138, 231, 233

toolbar, Story, 230-231
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dashboards, creating, 214-215
options on, 145-148
overview, 132-133
showing/hiding, 159-160

tooltips, 135, 170-171

top filtering, 152
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treemaps, 46, 174

trend line, applying, 209-210

trends, identifying, 208-211

TRIM function, 280
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union steps, creating, 97
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extracting from input step,
90-91
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for worksheets, 136
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versions
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Tableau Public, 32-33

Tableau Reader, 34
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216-217

Viewer users
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overview, 36-37
user capabilities, 50-54
viewing datasets, 44-45

viewing outputs on Tableau
Desktop, 110-111

Views, 43, 132-133
visualizations. See also stories
actions, using with, 152-153
area charts, 180-182
bar charts, 171-173
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bullet charts, 189-190
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developing visual insights,
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overview, 121
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treemaps, 174
volume, data, 9

W

Warning icon, 4
web authoring, 240

Web Content Accessibility
Guidelines (WCAG), 225

web pages, adding to
dashboards, 221-222

website, Tableau, 64
WEEK function, 280
WHEN function, 282
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