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Preface

In the context of business intelligence, data visualization assumes
a pivotal role in converting extensive amounts of raw data into
actionable insights. It entails transforming complex raw data into
diverse visualizations, such as charts, graphs, geo maps, and
dashboards, to uncover interesting stories within the data. Through
visual representation, decision-makers can swiftly notice crucial
information and trends, enabling informed decision-making that
may not be doable with raw data alone. In essence, data
visualization fosters a culture of data-driven decision-making
within organizations and has become an indispensable skill for
ensuring business sustainability.

As such, this book was written to guide dan equip interested
readers with basic data visualization skills. The book uses Tableau
Public version 2024.2 as the main tool to demonstrate various
visualization techniques. The tool does not demand extensive
proficiency in computer programming languages; users can
effortlessly create interactive visualizations by simply dragging and
dropping selected data fields onto the worksheet. Additionally,
advanced analysis can be performed without the need for intricate
formulas.

The content of this book has been meticulously assembled and
arranged to facilitate beginners in learning from the ground up.
Chapter 1 primarily focuses on guiding readers through the process
of connecting data source files to the Tableau Public environment
and creating their initial visualization. Chapter 2 offers guidelines
for customizing visualizations to include context or additional
information, enhancing their appeal for presentations. Chapter 3
delves into various data filtering features within Tableau, enabling
dynamic adjustments to the displayed details in visualizations.
Chapter 4 illustrates the utilization of groups, sets, and combined
sets in data visualization. Chapter 5 provides examples of

viii | Preface



calculations that can be executed in Tableau Public. Chapter 6 walks
readers through the creation of advanced charts or graphs using
Tableau Public. Chapter 7 covers the process of constructing motion
visualizations. Lastly, Chapter 8 outlines the steps for merging
multiple visualizations to design a dashboard.

The book is tailored by adhering to the concept of learning by
doing; proficiency can only be achieved through active practice.
Mastering data visualization skills requires hands-on experience,
and therefore, this book provides at least one exercise for every key
concept discussed. In total, the book includes over 30 exercises,
each accompanied by a detailed, step-by-step solution.

The book is anticipated to greatly benefit readers, depending
on their current roles. University or college students can utilize
it to acquire fundamental data visualization skills, highly valued
by today’s industries. These skills can enhance their employability
prospects upon graduation and prepare them for Tableau
professional certification exams.

Executives within business organizations can leverage the skills
gained from this book to visually analyze their historical
performance data. Insights derived from such analysis can inform
evidence-based strategic or operational decisions, aiding in
sustaining or enhancing business outcomes.

Researchers, meanwhile, can utilize Tableau skills to visually
analyze their research data, aiding in achieving their research
objectives. Finally, trainers may utilize this book as one of their main
instructional resources in coaching their trainees from scratch.

All in all, the book offers a unique content structure, featuring
numerous hands-on exercises and guided solutions, which can
efficiently equip individuals with the desired data visualization skills
in a minimal time frame.
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1. CREATING YOUR FIRST
VISUALIZATION

Business Intelligence and Visual Analysis

Business intelligence (BI) refers to the use of various systematic
procedures and technologies to gather, analyze and present data
to gain meaningful business insights. It, therefore, promotes data-
driven decision-making within a business organisation.

Data visualisation is one crucial component of Bl. It involves the
conversion of massive-sized raw data into graphical information
using various traditional or advanced charts, graphs, geo maps,
dashboards, etc. In the context of business, data visualisation helps
in the detection of hidden correlations between various business
performance metrics, business trends, outliers in the data etc.,
which enables the users to make better-informed decisions.

Data visualization also enables users to efficiently communicate
data insights across different levels of an organization. Charts and
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graphs can simplify complex information from the available raw
data, making it easier for the audience to ingest and digest the
presented information.

There is a wide range of powerful, modern data visualisation tools
available in the current marketplace, including Tableau. These
modern tools can help in producing traditional and advanced
visualisations as per a user’s needs. More importantly, these tools
allow the users to interact further with the visualisations to seek the
needed information. For instance, they can drill down into specific
data points or filter the visualisations based on certain criteria.

The figure below summarises the connection between Bl and data
visualisation, and three popular modern data visualisation tools.

. . . Bl requires data visualization. It involves
Business intelligence is a process of

)
heri , " turning enormous raw data into charts and W
gathering, 3’;3 lyzing, an graphs. It helps to: +ableau

visualizing e dstect hidden relationships, trends,

massive-sized data to gain business
g outliers in the data etc., to enable data

insights. driven decisions, and
. efficiently  communicate  valusble ..'l

insights from complex, raw data. ¥ Power Bl

Modern data
visualization
tools

Tableau As a Visual Analysis Tool

Chris Stolte, Christian Chabot, and Pat Hanrahan founded Tableau
Software in 2003 intending to enable users to visualize and
comprehend their data effectively. Below are several advantages
offered by Tableau:

* It enables users to connect to a variety of data sources,
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including databases, spreadsheets, cloud services, and more. It
allows users to combine multiple data sets for visual analyses.
However, the focus of this training book is only narrowed to
guide readers on connecting data from an EXCEL spreadsheet.

» Users can dynamically explore data thanks to the interactive
visualisations that can be built with Tableau. Users can use
filters, do drill-down investigations on specific data points, or
customize the visualizations to gain a deeper understanding
and answer ad-hoc questions.

» Users can create visuals merely through a few drag-and-drop
actions.

» Users can construct a dashboard quickly by combining two or
more visualizations.

* Users can develop a storyboard by merging more than one
visualization /dashboard, which can used to efficiently share
data insights to different stakeholders.

» Tableau integrates advanced analytical functions. Within the
tool itself, users can perform complex calculations, predictive
modelling, and statistical analysis.

Tableau is well-suited for fast handling massive amounts of data,
unlike Power BI which may become sluggish when managing such
huge data. Tableau also connectivity to a wider array of database
sources and servers, such as Excel, Text Files, Google Sheets, and
PDF Files, among others, in comparison to Power BI.

On the other hand, although Microsoft EXCEL appears as a very
common tool used for data visualization purposes, it only handles
data up to certain rows. In contrast, Tableau can handle unlimited
rows of data.

Installing Tableau Public

Ever since its establishment, many versions of Tableau products
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have been launched in the market, such as Tableau Desktop, Tableau
Public, Tableau Server, and Tableau Cloud.

Tableau Desktop is the first product of Tableau, which offers
a user-friendly drag-and-drop interface for creating visualizations
from various data sources. Whereas Tableau Public is a free version
of Tableau Desktop. It has all the essential features of Tableau
Desktop, but the designed visualizations can only be saved and
published to the Tableau Public website for public access and
sharing; users cannot save the visualisations locally on their
computers.

This book guides the readers to perform data visualization using
Tableau Public since is not only free but also the ideal choice for
beginners aiming to learn Tableau. The following are the steps to
download and install Tableau Public.

Step 1: Type public.tableau.com in the browser address bar and
press ENTER.

G tableau.public download

Step 2: Click the Create menu available on the top of the webpage
and choose the Download Tableau Desktop Public Edition option.

+Clb|e(JU+++pUb|iC Create v Learn v

Download Tableau Desktop Public Edition

Step 3: Fill out the registration form and click the download
button.
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Almost therel

It only takes 15 seconds to fill out. If you're already
registered, sign in.

First Name
Last Name

Business E-mail

~

- Country/Region -

By registering, you confirm that you agree to the
processing of your personal data by Salesforce as
described in the Privacy Statement.

DOWNLOAD THE APP

Step 4: Install the downloaded software to your system.
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< Tableau Public 2024.2 (20242 24.0807.0327) Setup — X

Tableau Welcome to Tableau
Desktop

Before you install the product, you must read and accept the license
Public Edition iy procusty F

agreement.

Tableau Public 2024.2.2 |icense terms.

8 | have read and accept the terms of the license agreement.

To help improve our product, Tableau collects information about your
feature usage. All usage data is handled according to our Privacy
Policy.

Select the check box to opt out. Learn more

[C) Don't send product usage data.

yi+ableau

from @@ Salestorce -
Customize % Install

Note that Tableau Public is compatible with both Windows and
Mac operating systems. To ensure optimal performance, all systems
running Tableau Public must adhere to the specified minimum
operating system requirements. Below is a screenshot from the
official Tableau website detailing these requirements for both
Windows and Mac platforms.

Windows Mac

= Microsoft Wi B8/8.1, Wi 10 (x64), Wi 11 + macO5 Big Sur 11.4+, macOS Monterey 12.6+ (for Tableau
2022.3+), macOS Ventura (for Tableau 2022.3+), macOS

= 2 GB memory

Sonoma (for Tableau 2022.3+); Apple Silicon machines
+ 1.5 GB minimum free disk space require the use of macOS Ventura (13+) or newer
» CPUs must support 55E4.2 and POPCNT instruction sets « Intel processors - Core i3 (dual core) or newer

- Apple Silicon processors (using Rosetta - 2024.1 and below)

= Apple Silicon processors (version 24.2 or newer on MacO5S
Ventura or newer)

+ & GB memory or larger

+ 2 GB HDD free or larger
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Connecting Data Source to Tableau Public

All demonstrations and hands-on exercises covered in this training
book are based on the sample Superstore dataset. The superstore
dataset is fictional sales data of a retail store offered by Tableau
for practising purposes. The dataset is saved in a Microsoft EXCEL
format, and it can be found in the Data Sources folder available
in the My Tableau Repository folder, which is created in your
computer storage once Tableau Public is installed.

As our first attempt, let us connect the Orders table from the
Sample Superstore dataset. To establish this connection, follow the
steps below.

Step 1: Launch Tableau Public.

Step 2: Under Connect, choose Microsoft Excel.
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“#| Tableau Public - Book1
File Data Help

Microsoft Excel
Text file

JSON file
Microsoft Access
PDF file

Spatial file

Statistical file

OData

Google Drive

More...

Upgrade Now

Step 3: Locate and open the Sample Superstore file.
Step 4: At the Data Source page, drag the Orders table from the
left pane and drop it in the connection canvas.
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#| Tableau Public - Book1
File Data Window Help

o

8- Sample - Superstore (1)

Connections

Sample - Superstore (1)
MicrosoftEx

Sheets
Use Data Interpreter
Data Interpreter might be able to
clean your Microsoft Excel
workbook.

& Orders

@ People

& Returns

& People

& Returns

2 New Union

Drag tables here

Once the connection is established, the Data Source page will
immediately display the Data Grid of the table. The Data Grid can
be used to preview the fields available in the table and the first few

rows of the dataset. It can also be used to make general alterations

to the data. For example, users can hide fields that are out of scope,

rename fields, perform data sorting, create calculated fields,

generate aliases, and more.

] Tableau Public - BookT
File Data Window Help

< c

Connections dd

Sample - Superstore (1)
erozo

Sheets

Use Data Iterpreter

- Orders (Sample - Superstore (1))

Need more data?

Drag tables here to relate them. Learn more

Data Interpreter might be abe to Orders v 21fields 9984 rous
|

clean your Microsaf: Excel
wiorkbook

= Orders

Name
= People
orders
= Retums
= Orders
. Fiekds
= Retums Tpe  FieldName PhysicalTable
= NewUinion | # o Orders
New Table Exter | we oner Orders
| & OrderDate Orders
| = snpome Orcers
| e swpmose orcers
| e customerid Orders
oDataSowce | Sweetl B 5 @

Remote Fie
Row D
Order D
Order Date
Ship Date
Ship Mode

Customer ID

<

Filter
0

ows @ v

#

Row D

Order D
CA2020152156
cA2020152156
CA2020 138688
Us 2019108965
Us-2019:108966
cazo1B 812
cazois 115812
ch2018 115812

CcA2018 115812

Order Date
8/11/2020
a/11/2020
12/6/2020
/1072009
11/10/2019
o/6/2018
9/6/2018
9/6/2018

o/6/2018

Ship Date
w2020
1/1/2020
16/6/2020
1871072019
18/10/2019
14/6/2018
14/6/2018
14/6/2018

14/6/2018

Ship Mode
Second Class
Second Class
Second Class
Standard Class
Standard Class
Stanciard Class
Standard Class
Standard Class

Standard Class

Users can also change the data type assigned by Tableau in the
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Data Grid if needed. Note that when we connect a data source to

Tableau, the software automatically determines the data type and
role of each field in the dataset:

* Data Type: Tableau determines the data type of each field,

indicating the nature of the data values within that field.

Common data types include:

o

String: Represents textual or alphanumeric data, such as
customer names or product descriptions.

Numeric: Indicates numerical values, including integers or
decimals. Examples are sales amounts, quantities, or prices.
Date/Time: Denotes fields that contain date or time values,
enabling time-based analysis and visualization.

Boolean: Represents true/false or binary values, which are
often used for filtering or conditional calculations.
Geographic: Recognizes fields containing geographic
information like latitude and longitude for mapping
purposes.

* Role: Tableau assigns a role to each field based on the data type

it carries. The two primary roles in Tableau are dimension and

measure.

o

Dimension: Fields that contain categorical or qualitative
data, including string, date, Boolean, and geographic data,
are classified as dimensions. Examples include customer
names, product categories, or regions. Dimensions are
typically used for grouping, filtering, and creating visual
encodings like labels, colours, or shapes. Dimension fields
are typically indicated by their blue colour.

Measure: Fields that carry numeric or quantitative values
are designated as measures. Examples include sales
amounts, quantities, or profit margins. Measures are used
for calculations, aggregations, and creating visual
encodings like height, width, or size. Dimension fields are
usually identified by their blue colour.
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By automatically determining the role and data type of fields,
Tableau can quickly start exploring and visualizing our data, making
intelligent assumptions about how to handle and represent different
field types in visualizations. Nonetheless, users have the flexibility
to manually adjust the role or data type if such correction is needed
to ensure precise analysis.

] Tableau Public - Book! o x
File Data Window Help

«

- Orders (Sample - Superstore (1)) Fiter

Connections

Sample - Superstore (1)
eroeesce

Need more data?

Drag tables here to relate them. Learn more

Product 1D
FURB010001798 0000000 a
FUR.CH10000454 oooooo0 | 21058
OFF.LA10000240 0000000 687

FURTA 10000577 0450000 38303

OFF-ST10000760 0200000 252

FUR-FU10001487 0000000 u

OFF AR 10002833 0000000 197

TEC-PH10002275

0200000 9072

OFF 10003910 Office Supplies  Binders 0200000 578

© Data Source Sheetl & & 0

Creating the First Visualization

In this section, we learn to create our first visualisation based on
the connected Orders data. The aim is to create a simple bar graph
showing the sum of sales per region. Following are the steps to
create the intended chart.

Step 1: Click Sheet 1 on the data source page to shift to the
worksheet page. Following are some of the important items that can
be found in the worksheet user interface.

8 Data Source Sheetl NJH N
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» Sidebar: The sidebar has two panes, which are the Data Pane
and Analytics Pane. The Data Pane shows the list of fields that
are available for the analysis. Tableau sets apart the dimension
fields from the measure fields using different colour codes. As
mentioned earlier, dimension and measure fields are
represented by blue and green colours, respectively. On the
other hand, the Analytics Pane offers us some additional tools
to perform advanced analyses e.g. average line, trend line,
forecast etc., that can be applied to the available visualisation.

» Shelves: The key shelves are the Columns and Rows shelves,
where we can drop the fields to determine the structure of the
visualization. Other shelves include the Marks shelf (can be
used to customize and add context to a visualisation), Filters
shelf (can be used to control the level of details offered by a
visualisation) and Pages shelf (can be used to help animate the
transition of data points over a specific domain).

* View: View is the area where the visualization is displayed, and
the users can interact.

* Toolbar: The toolbar is located at the top of the interface and
contains various key items such as Data, Worksheet,
Dashboard, Story, Analysis, and Format, meant for data
visualization or presentations. The items in the toolbar permit
the users to edit/refresh data sources, modify/enhance the
appearance of the visualizations, add interactivity features, and
apply calculations to the visualizations.
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| Tableau Public - Book1 -|— |b - o X
e Dol TR | 00| D2
ideba i

£ Standard & = £ Show Me
Data Pages i Gotrmns
Shelvesieres
- s
Sheet 1

Tables

catogory

oy

Country/Region e

Customer ID Autornatic

Customer Name

Order Date
Order D
Postal Code

Product D Detail | Toolip m
Product Name

Fegon
fou 0
= e SIENES

state

Data Source Sheet1 & & 5

Step 2: Drag and drop the Region field in the Columns shelf.
Step 3: Drag and drop the Sales field in the Rows shelf.

Data Analytics < Pages i Columns b 4

B Orders (Sample - Superst... = Rows o <4

oY m - ’

Filters Shedt 1 P
Tables - 4

& Order Date - <
e Order ID — e

& Postal Code Marks .~ .

< Product ID M’;auc - s
= Product Name e ,

e o

- Region T & o e
/

= Row1D
e Segment o8 Q %
= ShipDate Detail | Tooltip ',’
s Ship Mode #
@ State a
x= Sub-Category 4
wx Measure Names ¢
# Discount s

Profit e
# Quantity
= Sales

ITE (Zeneraned]

Longitude (generated)
« Orders (Count)

Step 4: Right-click the existing title and choose Edit Title to add
the following title, Sales vs. Region.

CREATING YOUR FIRST VISUALIZATION | 13



Edit Title

Tableau Light ¥ 15 ~ |B

[
=S
4
UL}
1]

Insert-|
Sales vs. Region

Reset

Cancel Apply

Step 5 Rename the worksheet to VIZ 1 (Hint: Right-click the
Sheet 1 tab and choose Rename).
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[13. New Worksheet
Hi New Dashboard
3 New Story

Paste
Rename
Hide

Duplicate

Duplicate as Crosstab

Hide All Sheets
Unhide All Sheets

Copy Formatting

-y

Paste Formatting

Color »

Sheet ] Used In 4

Once a visualisation is created, it can be saved and published on
the Tableau Public portal.
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Stcs <|[reges i Columns
ole - Superst. = Rows SUM(Sales)
2w |m-

Filts
e Sales vs. Region

Marks 700K

" Ao.. -
00K
e
2o m
co.. lse] La
s00K
ENIS]
0e.. 1o
400K
v 300¢
mes
200K
100k
nerated)
generated) ok

nt) Central

sales

viZ1 5 & 5

The figure below shows the steps to save the visualization.

Step 1 - Click File Step 2 - Choose Step 3 - Fill out your Step 4 - Name Step 5 - Click
on the toolbar Save to Tableau Tableau account login your workbook My Save
Public as... details (sign up to First Tableau
create a new account) Project

It is interesting to notice that the visualisation published in
Tableau Public can also be downloaded into various formats, e.g.,
PDF, PowerPoint, Image etc., for reporting purposes (refer to the
figure below). We can also customize the appearance of sheets and
accessibility to the visualizations at our Tableau Public profile.
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PDF

N

_—

' 4

—

An interactive HsP element has been

excluded from this version of the text.

You can view it online here:
hteps://openbook.ums.edu.my/
essentialsofdatavisualizationwithtableau/ ?p=56#h5

p—2

Exercise 1

Build a visualization that displays the sum of sales for each product
category and modify the title accordingly before saving it in the
same My First Tableau Project workbook.

Solution- Exercise 1

Step 1: Open a new worksheet and rename it to VIZ 2.
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Step 2: Drop the Category field onto the Columns shelf and the
Sales field onto the Rows shelf.

Rows SUM(Sales)

VIZ2

Step 3: Right-click on the exiting title and choose Edit Title.

VIZZ2 T edititle...
Reset Title
Hide Title
800l
Format Title...
700K
600K

Step 4: Revise the title accordingly and click the OK button.
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Edit Title X

Tableau Liaht v 15 v [o][Z][u]mM-{[E]= =]
Sales vs. Categor

Reset Cancel Apply

Step 5: Click File on the toolbar and choose Save to Tableau
Public As to save it in the same My First Tableau Project workbook.

File Data Workshest Dashboard Story Analysis Map Format Server Window Help

New e gy
Open. culio
Open from Tableau Pubic N Y v 4 |EntreView -| | m- o = show
o
= i Columns Category
cutss = Rous SUM(Sales)
Sav
Save to Tableou Public As.. Sales vs. Category
Category
culi2
cutsv 800k
s 700¢
s00¢
Lol
s00¢
o
& soox
o 2024 300¢
\Book 26 June 2024 wbx
8Book 27 March 2024 2006
9 ook 27 March 2024
100¢
i
@ State (Profitabove $0& oK
b s Furniture office Supplies Technology

Aggregation in Tableau

Aggregation aids in summarizing the level of data points presented
in a visualization, which is useful for making quick decisions.
Tableau automatically aggregates the data of a measure field when
it is added to a visualization. The default aggregation performed
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in Tableau is Sum. The type of aggregation can also be switched
to Average, Count, Minimum, Maximum, Standard deviation etc.,
subject to the goal of the analysis.

To have disaggregated (detailed) data points in the visualization,
users may click the Analysis menu available in the toolbar and
uncheck the Aggregate Measure sub-menu.

Exercise 2

Open a new worksheet. Rename it to VIZ 3. Create a chart showing
average sales per sub-category product. Change the chart’s title
accordingly. Which sub-category product recorded the highest and
lowest average sales, respectively?

Solution - Exercise 2

Step 1: Open a new worksheet. Rename it to VIZ 3. Drag and drop
the Sales field onto the Columns shelf, whereas the Sub-Category
field onto the Rows shelf.

i Columns SUM(Sales)
Rows Sub-Category

jii

Step 2: Right-click on the exiting title and choose Edit Title to
revise the title accordingly.
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iii Columns SUM(Sales)
= Rows Sub-Category

Average sales vs. sub-category
Sub-Category
Accessories [ INI——
Appliances NI
Art [
ginders [——
Bookcases [N
hair- | —
copiers
Envelopes [
Fasteners ||
Furnishings [
Labels [
Wachine: I
paper NI
Phones |
storage I
supplies NN
Tables [
OK 20K 40K 60K 80K 100K 120K 140K 160K 180K 200K 220K 240K 260K 280K 300K 320K 340K
Sales

Step 3: Click the down arrow next to the Sales field available on
the Rows shelf. Choose Measure to switch the aggregation type
from Sum to Average.
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it Columns SUM(Sales) A

= Rows Filter...

Show Filter
Ave rage sal Apply to Worksheets  *
Sub-Category Format...

Accessories [JJlll v Show Header
Appliances - ~ Include in Tooltip
Art - Dimension

Binders [N Attribute

Bookcases [l | . Measure (Sum) » + Sum
chairs [ . Average .
A Discrete
Coplers- . . Median .
Continuous
Envelopes [l Count
Edit in Shelf
Fasteners || ftin She Count (Distinct)
Furnishings [l A Add Table Calculation... -
bels [l Quick Table Calculation * Minimum
Labels
uick Table Calculation e

Machines - Remove Percentile b
paper [l
haPEf Std. Dev
phones [N
ones Std. Dev (Pop.)
storage [INNENEGEGEGEGEEE
supplies [INNNEG Variance (Pop.)
Tables [INNEEGEEEEE e

Variance

Step 4: Based on the chart, it is obvious that copiers earned
the highest average sales. On the contrary, fasteners recorded the
lowest average sales.
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Average sales vs. sub-category
Sub-Category
Accessories [N
Appliances NN
artll
Binders [N
Bookcases [N
chairs [N
copiers
Envelopes [l
Fasteners |
Furnishings [
Labels [ll
Machines [I——
paper [l
Phones [N
storage [N
supplies [N
Tables [N
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200
Avg. Sales

An interactive HsP element has been
excluded from this version of the text.
You can view it online here:

https://openbook.ums.edu.my/

essentialsofdatavisualizationwithtableau/?p=56#hs
p3

Exercise 3

Duplicate VIZ 3 to another worksheet. Rename the worksheet to
VIZ 4. Disaggregate the data displayed in VIZ 4. What was the
highest order sales ever recorded for the accessories?

Solution - Exercise 3

Step 1: Right-click on worksheet VIZ 3 and choose Duplicate.
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Hide All Sheets
Unhide All Sheets

Copy Formatting

Paste Formatting

Color 4

viz3 & &0

Step 2: Rename the duplicated worksheet to VIZ 4.
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Color ’
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Step 3: Access the Analysis menu on the toolbar and deselect the
Aggregate Measure sub-menu.

Analysis Map Format Server Window Help
Show Mark Labels
v Aggregate Measures
Stack Marks ’ 3

£ View Data...

Step 4: Based on the chart, it can be concluded that the highest-
ever order sales recorded for accessories was $3,347.
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View Underlying Data

The View Data feature in Tableau enables users to inspect the

underlying data of a visualization. It allows users to drill down

particular marks or data points within a visualization to enhance

insights through comparisons with other fields. It is particularly

useful if the users wish to investigate outliers.

To explore the underlying data of a mark, simply right-click on the

mark and select View Data. Users can also inspect the underlying

data of multiple marks simultaneously by selecting them together
using the Ctrl button.

Exercise 4

Disaggregate the data in VIZ 2. What was the highest sales recorded
for the technology category? What profit was achieved through this

top sale? Which specific product contributed to this highest sale,

and what discount was offered by the store for this purchase? Based

on these comparisons, what conclusion can you draw?
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Solution - Exercise 4
Step 1: Click on the Analysis in the toolbar and uncheck the

Aggregate Measure option.
Story Analysis Map Format Server Window Help
Show Mark Labels
v Aggregate Measures
3 Stack Marks ’
View Data...

Step 2: Right-click the highest sale point for the technology
category and choose View Data.

Sales vs. Category

Category

Select All

" View Data..
Format.
Mark Label ’
14K Annotate 4
Trend Lines ’
Forecast
10K Drop Lines ’

Sales

@ Show View Toolbar
8K

@ Group

Furniture Office Supplies Technology

Step 3: Click Full Data, followed by the Show Fields button.
Choose the profit, product name, and discount fields.
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View Data: VIZ 2 (1 mark) X

Full Data
ke ' Lrow 2fields [F Show Fields
Summary Abe # Ip ‘
B Full Data Orders Orders Abc Product Name
Category Sales +# Profit
itity s
Technology 2263848 # Quantity g
Abc Region
4 Row ID
v # Sales
Abc Segment o

Step 4: With the help of the View Data feature, it is shocking
to find out that the purchase which generated the highest sales
actually resulted in a loss. Although the sale amounted to
$22,638.48, it incurred a loss of $1,811.08. The specific product
accountable for this loss was the Cisco TelePresence System EX90
Video Conferencing Unit. Furthermore, it was observed that the
store offered a 50% discount for this product. This situation
suggests that the store management should immediately re-
examine and adjust the selling price or discount provided for the
product to prevent such undesirable losses in the future.

View Data: VIZ 2 (1 mark) X
Full Data
D € lfieldselected ¢ € P M [ Show Fields
Summary . " # -
O Full Data Orders Orders Orders e
Category Sales Profit Product Name Discount
Technology 2263848 181108  Cisco System EX90 Unit 0500000

a An interactive H5P element has been excluded from this

version of the text. You can view it online here:
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2. CUSTOMIZING
VISUALIZATIONS

Colour Card

Colours play a crucial role in data visualization. They are not only
used to enhance the appearance of a visualisation but more
importantly to differentiate the marks according to dimension
members or to indicate the value of a dimension member.

In Tableau, the colour of marks can be customized by dragging a
field to the Colour Card located on the Marks shelf. Following are
some interesting facts about the Colour Card:

» Users have the option to modify the default colour of all marks
within a visualization at once. For example, click the Colour
Card in VIZ 1 to switch the colour of the marks from blue to
yellow.
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» Different colour codes can be assigned to items within a
dimension field by dragging the field to the Colour card.
Tableau utilizes an appropriate colour palette to distinguish
between the dimension items. For example, dragging the region
field to the Colour card in VIZ 1 will assign a different colour
to each region. When a dimension field like the region is added
to the Colour card, a colour legend is automatically included in
the View.

Region
W Contral
™ East
 South
= West

Colour legend|

Filt N
e Sales vs. Region

Marks 700K

Automatic

& @
Color size Label

Q

Detal | Tooltip

Region field is 200k
added to Colour

100K

sales

» Users have the option to replace the automatically assigned
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colour palette with another by using the Edit Colours feature,
which appears upon clicking the Colour card. Tableau provides
a range of colour palettes to choose from. Simply select the
preferred colour palette to replace the existing one, and click
Assign Palette, followed by Apply. The following figure is the
screenshot capturing the process of changing the existing
colour palette in VIZ 1 to the Traffic Light option. Note that
users can also change specific colours of a palette once it is
applied to a visualization.

DULCI VO NSO

Edit Colors [Region] X
T '
Select Data Item: ! Select Color Palette: i
1 1
Marks M Central Automnatic F
I East Automatic
J Automatic - M South [ Tableau 10
||
e & @ West
Calor Size Label [H seattle Grays
Color B2 Superfishel Stone
S Miller Stone
Edit Colors... [E==] Nuriel Stone
Opacity 8 ] Jewel Bright
¥ 100% [ o (= summer
B Winter
Effects [TR] Green-Orange-Teal
Border: Autom... ] Blue-Red-Brown
2] Purple-Pink-Gray
Halo: Reset I Tableau Classic 10
[ Tableau Classic Mediumi
== Tableau Classic 20
[ Blue
[ Orange
100K
Available colour
ehiatbfiviet
OK palettes]i.

Central  i____ [
[ Gray Warm

* The colour legend can serve as an alternative highlighter,
directing the audience’s focus to specific selected marks within
a visualization. For instance, clicking Central on the colour
legend in VIZ 1 causes the other marks in the visualization to
appear faded in comparison to the highlighted Central.
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* Instead of using a colour palette, Tableau automatically assigns

sequential or diverging colours to dimension items when a
measure field is added to the Colour card. The sequential colour
uses a specific colour as a base and the darkness of the colour
changes based on the data value of each item. Typically, darker
colours indicate higher values, but this can also be reversed
using the Edit Colour option that appears when the Colour card
is clicked. Diverging colours serve a similar purpose, but they
have two base colours. They are suitable for a field that has
both negative and positive values, with one colour representing
negative values and the other representing positive values.
Below is VIZ 1, where sequential colours are applied,
representing the sales value of each region. The darkest blue
is attributed to the West region, which has the highest sales,
while the lightest blue corresponds to the South region,
reflecting its lowest sales.
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E An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=91#h5p-5

Size Card

In Tableau, users can adjust the size of marks according to the needs
of the analysis. Sizing enables easy comparison between dimension
items and sometimes may help reveal intriguing relationships within
the data. Mark size adjustments can be made using the Size Card
located on the Marks shelf. Here are some interesting details about
the Size Card:

» Users can enlarge or shrink marks within the visualization using
the slider that pops up once the Size Card is clicked. For

34 | CUSTOMIZING VISUALIZATIONS


https://openbook.ums.edu.my/essentialsofdatavisualizationwithtableau/?p=91#h5p-5
https://openbook.ums.edu.my/essentialsofdatavisualizationwithtableau/?p=91#h5p-5

example, use the size slider to make the bars in VIZ 3 broader.
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* Users have the option to customize the size of marks based on
the values of a field. For instance, in VIZ 3, the height of the
bars signifies the sales value of each region, while the width of
the bars remains consistent. However, by including the average
sales in the Size Card, akin to the adjustment made for the bar
height, the width can also be aligned with sales values.
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» Users have the flexibility to customize marks based on the
values of two fields, potentially revealing hidden relationships
between both fields. For instance, in VIZ 3, users can leave the
height of the bars to reflect average sales, while adjusting the
width based on average profit. Based on the chart, it is
interesting to note that the average profit is not actually
proportional to average sales. Despite machines and tables
ranking second and third in sales, respectively, their average
profits appear relatively low, as reflected by their bar width.

Filters ~ -
Average sales vs. sub-category

Sub-Category
Accessories ————
Appliances
Art =

Marks

Automatic

Binders

3! & m Bookcases ——————————————
Color = Size | Label Chairs =
copiers | ——
& Q P!
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he average| Machines
profit is added| Paper —
N Phones m————
o Size Card

Storage

supplies

................... Tables

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Avg. Sales

Detail  Tooltip

» Users can edit further the mark size scale using the Edit Size
option. Edit Size appears when the users click the down arrow
located in the size legend.
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Exercise 5

Open a new worksheet and rename it to VIZ 5. Generate a bar graph
displaying the sum of sales per customer segment. Adjust the width
of the bars according to the sum of quantity. What inference can
you draw regarding the relationship between the sum of profit and
the sum of quantity?

Solution - Exercise 5

Step 1: Drag and drop the Customer Segment field onto the
Columns shelf and the Sales field onto the Rows shelf.

Rows SUM(Sales)

Step 2: Drag and drop the Quantity field onto the Size Card.

CUSTOMIZING VISUALIZATIONS | 37



Marks

ul Automatic -
- &
Color Size Label

-
ooo

Detail  Tooltip

N SUM(Quantity)

Step 3: From the chart, it is evident that the total sales per
customer segment increases with the quantity of orders.

= Rows SUM(Sales)
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Exercise 6

Open a new worksheet. Rename it to VIZ 6. Create a bar chart
showing the total profit against each customer's name. Add the

Profit field to the Colour Card. What type of colour was applied to
VIZ 6?

Solution - Exercise 6

Tableau automatically assigns diverging colours to VIZ 6 since the
total profit values span both negative and positive ranges.

Filters 176 SUM(Profit)
vcuzstomerName ?525 : ?

Color  Size | Label

2. ]

Detail Tootp 0 e e

+ CEEDD

7K 6K -SK 4K 3K 2K 1K OK 1K 2K 3K 4K SK 6K 7K 8K 9K

Profit

@ An interactive H5P element has been excluded from this
version of the text. You can view it online here:
https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=91#h5p-6

CUSTOMIZING VISUALIZATIONS | 39


https://openbook.ums.edu.my/essentialsofdatavisualizationwithtableau/?p=91#h5p-6
https://openbook.ums.edu.my/essentialsofdatavisualizationwithtableau/?p=91#h5p-6

Label Card

Tableau offers the option to include labels on marks, which can
display values pertinent to those marks. These labels can be based
on one or more fields, added by dragging and dropping fields onto
the Label Card found in the Marks shelf. Additionally, users have
the flexibility to format various aspects of the labels, such as colour,
alignment, font type, font size, and text direction according to their
preferences. Users can easily access label formatting by clicking on
the Label Card. Furthermore, users can specify whether to display
labels for all marks, selected marks, highlighted marks, or marks
with maximum and minimum values.

Exercise 7

Add the sum of sales and profit information to each region in VIZ 1
and include tags within these labels to differentiate between sales
and profit.

Solution - Exercise 7

Step 1: Add the Sales and Profit fields to the Label Card.

Filters

Sales vs. Region
Region
800K

725,458
108,418

Marks 678,781

Automatic 700K 91,523

) ® = 600K
Color size Label
501,240
39,706
%o Q 500K
Detail  Tooltip
P 391,722
SUM(Sales) 400k 46,749
[l SUM(Sales)
G SUM(Profit) 200k

200K

100K

OK
Central East South West
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Step 2: Click the Label Card, followed by clicking the three dots
provided in the label formatting pop-up.

(]

Label

600K

Label Appearance

& show mark labels ;

!

Text:| <SUM(Sales)> <SUMI[...]

Font: Tableau Book, 9pt hd

Alignment: Automatic ~
Marks to Label
All Selected
Min/Max Highlighted
Options

[ ] Allow labels to overlap other marks

Step 3: Revise the labels by including the terms “Sales” and

“Profit”, then click OK.

Edit Label

TableauBook v 18 v [B]/Z ] u] mM+|[£[=]=] [nsert-](X]
Sales: <SUM(Sales)>
Profit: <SUM(Profit)>|

Reset | preview cancel || ovly
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East South West
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Exercise 8

Open a new worksheet and rename it to VIZ 7. Create a bar graph
showing the average sales per region per order date (by year).
Convert the colour of the marks to red. Include labels on the years
highlighting the minimum and maximum average profit within each
region. In which years, the maximum and minimum profits were
recorded for the South region? Also, compare the average sales
corresponding to these maximum and minimum profit values, and
comment.

Solution - Exercise 8

Step 1: Place the region and order date in the Rows shelf, and the
sales in the Columns shelf. Make sure to aggregate sales using the
average measure.

il Columns YEAR(Order Date)
Rows AVG(Sales)

Step 2: Normally, Tableau automatically creates a line graph if a
date field is involved. As such, to convert the chart into the intended
bar graph, switch the type of marks to Bar by clicking the drop-
down located on the Marks shelf.
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Step 3: Click the Colour Card to switch the default blue colour of
the marks to red.
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Step 4: Add average profit to the Label Card. Then, access the
Label Card to further format the data labels. Within the label
formatting pop-up, select Min/Max under Marks to Label, and
Pane under Scope. This configuration ensures that labels are only
shown on the years with the maximum and minimum profit within
each region.
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Step 5: According to the chart, it is evident that the South region
attained its highest average profit in 2020, whereas the lowest
average profit was registered in 2021. Specifically, there was an
average profit of $42.86 in 2020 compared to $17.08 in 2021
Interestingly, these average profits contradict the average sales
recorded for both years, with 2021 showing higher average sales
compared to 2020.
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@ An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.m

essentialsofdatavisualizationwithtableau/?p=91#h5p-7

Detail Card

Marks within a visualization are divided by dimension members
when users add a dimension field to the Detail Card. For instance,
in VIZ 1, each region mark is separated based on three customer
segments, distinguished by distinct colour codes when the
Customer Segment field is added to both the Detail and Colour
Cards. The labels for each region are also displayed according to
each separated customer segment.
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@ An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.m’

essentialsofdatavisualizationwithtableau /?p=91#h5p-9

Tooltip Card

Tableau tooltip helps to display additional relevant information in
the form of a text box when the users hover the mouse cursor
or click the marks of a visualization. Usually, the data of all fields
placed in Columns, Rows, Marks, Filters, or Pages shelves, are
automatically displayed in the tooltip. The tooltip helps provide
extra information to the viewers without muddling the visualization
with too many labels or annotations.

For example, in VIZ 3, the tooltip only shows the type of sub-
category item, the average sales and the average profit when the
cursor is moved over the marks.
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Average sales vs. sub-category
Sub-Category
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Sub-Cateq )
Binders Sub-Category: Appliances

Avg. Profit:  38.9
Bookcases Avg. Sales: 231
Chairs

Envelopes —

Nevertheless, if users wish to add the sum of the quantity ordered
in the tooltip, they can simply drag and drop the Quantity field onto
the Tooltip Card.

Filters
Average sales vs. sub-category
Sub-Category
Accessories
Marks Appliances ==
A= subcat Appli
1 Autornatic . ) Sub-Category: Appliances
Binders Avg. Profit:  38.9
H & @ Bookcases Avg. Sales: 231
Color  Size | Label Chairs —— guantity: 1,729
. Copiers
080 0]
Envelopes —

Detail  Tooltip
Fasteners -

5% AVG(Profit) Furnishings —
=N SUM(Quantity) Labels —

Marhinae

The colour, alignment, font type, and font size of the information
in the tooltip can also be formatted as per the users’ preferences.
Users can perform such formatting on the Edit Tooltip that pops
out once the Tooltip Card is clicked.

48 | CUSTOMIZING VISUALIZATIONS



Edit Tooltip Edit Tooltip pop-up for VIZ 3 X

TableauBook ~ 10 ~ [B|[7|[u](mm-|[E]= =] [Insert-|[X
OO S KR R TR R KA RO T

w
(s3]

ory: <Sub-Category>

g - <AVG(Profit)>
Avg. Sales <AVG(Sales)>
Quantit <SUM(Quantity)>

Show tooltips Responsive - Show tooltips instantly

Include command buttons

Allow selection by category

Reset Preview OK Cancel

Users can also link the tooltip with a chart available in the other
worksheet. For example, assume that we want to further compare
the sales of sub-category items in VIZ 3 according to region and
customer segment. As such, we can add VIZ 1, which shows sales
per customer segment per region, to the tooltip in VIZ 3. The steps
of adding the VIZ 1 in the VIZ 3's tooltip can be summarized as
follows:

Step 1: Click the Tooltip Card.

Step 2: Choose Insert in the Edit Tooltip and choose the sheet
where the targeted chart is located.
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Step 3: Click OK to apply the changes.
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& Allow selection by category

Reset Preview Cancel

It can also be noticed that data of VIZ 1 available in the tooltip gets
adjusted based on the selected sub-category item in VIZ 3.
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@ An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=91#h5p-8

Hierarchical Fields

A hierarchical field refers to a structured arrangement of related
fields into logical parent-child levels that allows for drill-down
(viewing more detailed data) and roll-up (aggregating data at a
higher level).
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A hierarchical field is denoted by a plus (+) sign. Clicking the plus
sign expands the visualization’s marks to reveal additional layers of
information, providing users with more detailed insights at each
sub-level.

An example of a hierarchical field is the Order Date field. Users
can expand the data in VIZ 7 from year to quarter, month, week, or
day levels only by clicking the (+) sign found in the order date field.
Conversely, the (-) sign can be used to condense (roll-up) the levels
of data in the visualization.
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Users also have the option to create their own (logical) hierarchy
field. This is achieved by dragging the sub-level field from the Data
Pane and laying it directly over the main level field. For example,
users could establish a hierarchy field featuring country (main level),
state (sub-level), and city (sub-sub-level).

Tables

w: Category
v & Country/Region, State
@ Country/Region
® State
Moy

ave Customer ID |
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3. DATA FILTERING AND
SORTING

Filters

Filters can be used to control the degree of information depicted
in a visualisation. In other words, users can include and exclude
the type or level of information displayed in a visualisation, allowing
a focused investigation. Filters also allow users to make certain
comparisons for decision-making purposes, e.g., comparison
between a selected range of dimension members, comparison
across a selected range of periods etc.

A filter dialogue box appeared immediately once the users
dropped a field to the Filters shelf. This dialogue box permits the
users to set the characteristics of the filter. The available
characteristics in each dialog box vary according to the type of field
dropped to the filter shelf i.e. dimension, measure, or date field. The
figure shows the summary of filter characteristics according to each
field type.
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Filtering Based on a Dimension Field

When a dimension field, is dropped to the filter shelf, a dialogue
box pops out, with each tab in the dialogue box representing a
characteristic that the user can set to the filter:

General Tab: Users can use the General tab to choose the
dimension members that they wish to include or exclude. You
can control the exclusion or inclusion of the data points later
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with the help of a filter control card. Filter control card will
appear together with the visualization once the users click the
Show Filter option.

* Wildcard: Users can use the Wildcard tab to filter the
dimension members that follow a specific pattern. For
example, when filtering on email addresses you might want to
only include emails from a specific domain. You can define a
wildcard filter that ends with “@ums.edu.my” to only include
Universiti Malaysia Sabah email addresses.

* Condition: The Condition tab can be used to only depict
dimension members that satisfy certain rules. For example, in a
visualization that shows the sub-category products vs. the sum
of sales, users can opt to only depict sub-category products
that made at least $140,000 in sales by defining the condition
tab.

» Top: The Top tab can be used to show the top or bottom N
dimension members in the visualization based on a measure
field. For example, users can customize the Top tab to only
show the top 5 sub-category products in terms of total sales.

Exercise 9

With the help of the filter tool, create a bar graph that compares
only the total sales between furniture and technology sub-category
items.

Solution - Exercise 9

Step 1: Drop the Category and Sub-Category fields to the
Columns shelf and the Sales field to the Rows shelf to create the
intended graph. Name the sheet VIZ 8. Also, drop the Sales field
onto the Label Card to add the sales information in the VIZ 8.
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Step 2: Drag and drop the Category field onto the Filters shelf. In
the dialog box that appears, under the General tab, include all the
categories and click Apply, followed by OK.
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Filter [Category] X
General Wildcard Condition Top

O select from list () Custom value list () Use all

Enter search text
Furniture
Office Supplies

Technology

All None (] Exclude

Summary

Field: [Category]
Selection: Selected 3 of 3 values
Wildcard: All

Condition: None
Limit: None

Reset Cancel Apply

Step 3: Click the down arrow next to the Category field located in
the Filters shelf and choose Show Filter to display the filter control.
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Filters

Category v

Edit Filter...

Show Filter

Show Highlighter

Clear Filter

Step 4: Check the Furniture and Technology categories in the
filter control to compare the sales of sub-category items that
belong to both Furniture and Technology categories.

Sales per category per sub-category
Category / Sub-Category

Furniture Technology

350K 328,449

300K

250K

206,966
200K

167,380

Sales

149,528
150K

114,880
- . -
K .

@
3
=

o

Bookcases
Chairs
Furnishings
Tables
Accessories

Exercise 10

189,239

ines

Mach

330,007

Category
(All)

[ Furniture
Office Supplies

Technology

Apply the condition filter on VIZ 8 to identify sub-category items

with total sales exceeding $100,000.
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Solution- Exercise 10
Step 1: Remove the existing filter in VIZ 8 by clicking the down
arrow next to the field available on the Filters shelf.

Filters .
Category >
Edit Filter...

v Show Filter
Show Highlighter
Clear Filter
Add to Context
Apply to Worksheets *

Sort...
® Create Set...

*  Dimension
Attribute

Measure »

Remove

Step 2: Drag and drop the Sub-Category field to the filter shelf.
Choose the Condition tab in the dialogue box that appears. Under
the Condition tab, select By Field and set the values accordingly to
meet our specifications.
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General Wildcard Condition Top

O None
O By field:

Sales ~ | Sum

> v 100,000

Range of Values

Min: Load

Max:

() By formula:

Reset oK Cancel Apply

Step 3: Click Apply and OK to only display sub-category items
exceeding a total sale of $100,000. The analysis points out
bookcases, chairs, tables, appliances, binders, storage, accessories,
copiers, machines, and phones as items meeting the condition set.
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Sales per category per sub-category
Category / Sub-Category
Furniture Office Supplies Technology
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300K

250K
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Exercise 11

Apply the top filter on VIZ 8 to identify the top three sub-category
items with the highest total sales.

Solution - Exercise 11

Step 1: Click the down arrow next to the Sub-Category field
available in the Filters shelf, and choose Edit Filter.

Filters ¢

Sub-Category v

Edit Filter...

Show Filter
Show Highlighter

Step 2: Under the Condition tab, select None to reset (remove) the
condition setting,.
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Filter [Sub-Category] X

General Wildcard Condition Top

o None
() By field:

Sales Sum
= 0

Range of Values
Min: Load

Max:

Step 3: Switch to the Top tab, choose By field, and set the values
according to the needs of the analysis.
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General Wildcard Condition Top
O None
O By field:

Top v |3 ~ by

Sales ~  |Sum v
() By formula:

Top 10 by

Reset OK Cancel Apply

The filtered chart identifies phones, chairs, and storage as the
top-selling sub-category items, achieving total sales of $330,007,

$328,449, and $223,844 respectively.
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Sales per category per sub-category
Category / Sub-Category
Furniture Office Supplies Technology
350K

328,449 330,007

300K

Chairs
Storage
Phones

Using Parameter with Top N Filter

A parameter can be combined with a Top N filter to dynamically
adjust the “N” value without requiring users to repeatedly modify
the “N” value in the filter settings. In Tableau, a parameter serves
as a control mechanism that enables users to dynamically adjust
an input value, resulting in corresponding adjustments to the
visualization based on the selected parameter value. Parameters are
highly beneficial for conducting what-if analyses, allowing users to
observe visualization changes as input values are modified.

Exercise 12

Based on VIZ 8, create a parameter to allow the user to switch the
top N sub-category items, with N ranging from 1 to 10.

Solution - Exercise 12

Step 1: Edit the Top N filter for sub-category by the choosing
Create a New Parameter instead of entering a value like Top 1, 2, 3
etc.
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Step 2: The Create Parameter box pops out, in which we can
customize the name and other features of the parameter. Name the
parameter Top N Sub-Category, and set the range of values with 1
as the minimum and 10 as the maximum.
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Create Parameter

Name

Top N Sub-Category

Properties

Display format
3

Current value
3

Value when workbook opens

Current value M
Allowable values
QO Al (O lList  (8) Range
Range of values
Minimum 1 (®) Fixed
(C) When workbook opens
Maximum 10 [ Add values from v
[] Step size

Step 3: The parameter is created and appears in the Data Pane
once the OK button is clicked.
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Step 4: Click the down arrow on the parameter and choose Show
Parameter to display the parameter control.
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Step 5 - The parameter control allows us to switch the input
value, N, from 1 to 10 to display the top N category items. The
visualization updates based on the selected value in the control.

Top N Sub-Cats
Sales per category per sub-category UPIRISETE) |
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i
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206,966 203,413

200K 189,239
150K
100K

0K

330,007 control card|

IL __________________
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Context Filter

Set the Top N Sub-Category parameter value in VIZ 8 to 3. VIZ 8
now shows the top 3 sub-category items with the highest sales. VIZ
8 detects Phones from the Technology category, Storage from the
Office Supplies category, and Chairs from the Furniture category as
the top 3 sub-category items, regardless of the main Category that
these items belong to.

Sales per category per sub-category Top N Sub-Categ
]

Category / Sub-Category
Furniture Office Supplies Technology N is set to 3

330,007

328,449

Chairs
Storage
Phones

However, assume that you now wish to find the top 3 sub-
category items for each main category. As such, drop the Category
field to the Filters shelf and locate it above the Sub-Category filter.
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Marks

Click Show Filter to display the filter control for Category items
and choose Furniture. Repeat the process by only choosing the
Office Supplies and Technology categories. What did you notice? Is
the visual showing the intended results?

We anticipate that the visualization will exhibit the top three
sub-categories when each category is selected, but it behaves
differently. For instance, when Furniture is chosen, only one sub-
category is displayed. This occurs because Tableau initially applies
the Top N Sub-category filter, scanning through the entirety of the
data to identify the top three sub-category items before executing
the second filter, which is the Category filter. Consequently, the
second filter operates based on the results of the first filter.
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To avoid this, we can use Context Filter. A context filter is a filter
which is executed first before any other filters. When a filter is
designated as a context filter, Tableau first applies that filter to the
data and then uses the filtered data as the context for subsequent
filters.

In this scenario, we should designate the Category as the context
filter. To do this, click the down arrow next to the Category field
available in the Filters shelf, and select Add to Context.

Filters

Category A

Edit Filter...

v Show Filter
Show Highlighter
Clear Filter
Add to Context
Apply to Worksheets *

&  Sort..

The Category field will then turn grey, indicating it is now a
context filter.

Filters

Category: Furniture
Sub-Category
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Now, choose the Furniture option in the filter card. We can notice
that the visualization now displays the intended results, showing
the top three sub-category items for each category. What happens?
When a category such as Furniture is chosen, Tableau filters the
relevant data, and then performs the second filtering; it identifies
the top three sub-categories solely based on the Furniture data
filtered earlier.

es per cate Cat
Sales per category per sub-category afgo;y
Al
Category / Sub-Category Results when| e e

niture N .
Furniture is selected Office Supplies

Technology
once the context

Top N Sub-Category
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$ 200K
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150K

114,880

100K

50K

0K

Bookcases
Chairs

Exercise 13

Open a new worksheet and rename it to VIZ 9. Create a bar graph
showing the sum of sales vs. cities. Apply a filter to identify the top 5
cities based on sales. Additionally, use a context filter to determine
the top 5 cities specifically within the Arizona state.

Solutions - Exercise 13

Step 1: To create the desired graph, drop the City field to the Rows
shelf and the Sales field to the Columns shelf. Rename the sheet to
VIZ 9.
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Step 2: Include the City field in the filter, then select Edit Filter to
apply a Top N filter to identify cities with top five sales. The results
indicate that, overall, New York City leads in total sales, followed by
Los Angeles, Seattle, San Francisco, and Philadelphia.

Pages i Calumns
= Rows SUM(Sales)
Filters
VIZ9
.
280K
260K 256,368
Marks
240K
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Color | Size | Label 200K
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Detail | Tooltip 160K
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120¢ 109,077 112,669 s
100K
80K
60K
20K
20K
oK

Los Angeles New York City Philadelphia sanFrancisco Seattle

Step 3: Drop the State field to the Filters shelf and locate it above
the City filter. Click the down arrow next to the State field available
in the Filters shelf and select Add to Context.

DATA FILTERING AND SORTING | 75



Filters

State

Step 4: Click Show Filter for State, and check Arizona in the
filter card. The results indicate that Phoenix is the city with the
highest sales in Arizona state, followed by Tucson, Gilbert, Mesa,
and Glendale.

= Rows SUM(Sales)
Filters State
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@ An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.m
essentialsofdatavisualizationwithtableau/?p=135#h5p-10
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Filtering Based on a Measure Field

When a measure field is added to the filter shelf, a dialogue box
appears, providing users with the ability to display only dimension
members that fall within a specified range of values. There are four
filter options that can be applied to a measure field:

* Range of Values: This option enables users to exhibit only the
dimension members that lie within a chosen minimum and
maximum value range. For example, users can choose to
display only the sub-category items that achieved total sales
between $100,000 and $200,000.

* At Least: This option enables users to filter data to show only
the dimension members that meet or exceed a specific
threshold value. For example, users can choose to display only
the sub-category items with total sales of at least $200,000.

* At Most: This option enables users to display only the
dimension members that have a value equal to or less than a
specified threshold. For example, users can choose to show
only the sub-category items with total sales of at most
$200,000.

* Specific: Utilize this option to determine whether to include
only null values, non-null values, or all values in your analysis.

Exercise 14

Using a filter in VIZ 6, identify the customer who contributed a
minimum total profit of $2000 or more.

Solution - Exercise 14

Step 1: Drop the Profit field to the Filters shelf and choose the At
least option.

DATA FILTERING AND SORTING | 77



= E = ]

Range of values At least At most Special
At least
2,000 8,981.3239
a}
-6,626.3895 8,981.3239
Show: Only Relevant Values [ Include Null Values
Reset OK Cancel Apply

Step 2: Set the threshold value as $2,000.

At least
2,000 ,399.976
d
-6599.978 8300.976
Show: Only Relevant Values (] Indude Null Values

Reset Cancel Apply

Step 3: Click OK once setting the targeted value to get the list
of customers who contributed a minimum total profit of $2000 or
more.
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@ An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=135#h5p-11

Filtering Based on a Date Field

The level of data in a visualization can also filtered based on a date
field. When a date field is added to the filter shelf in Tableau, users
are provided with five options to customize the date filter:

* Relative Date: This option allows users to incorporate data
from a number of days, weeks, months, or years preceding or
following a particular date.

* Range of Dates: This option includes data within a selected
range of two dates.

» Starting Date: This option includes data from a specific date
onwards.
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* Ending Date: This option includes data up to a particular date.
» Specific: This option determines whether to include only null
dates, non-null dates, or all values in the analysis.

Exercise 15

Create a bar graph showing no. of orders per sub category item.
Rename the sheet to VIZ 10. What is the total number of orders
received for papers? Next, using the Order Date as a filter,
determine the number of orders received for papers in 2019 alone.

Solution - Exercise 15

Step 1: Drop the Sub-Category field to the Columns shelf and
the Order ID to the Rows shelf. Set the aggregation measure of
Order ID to Count. This allows Tableau to compute and display the
number of orders received for each sub-category item.
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= OrderDate abe Abe

Abe
b

Abe
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caz01. Abe Abc abe Abe
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Parameters ca201’. Abc  Abc Abc Abc

Top N Sub-Category

Step 2: The resulting chart based on the entire data shows that
the total number of orders received for papers was 1370.
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Step 3: Drop Order Date to the Filters shelf and choose Range of
Dates.

Filter [Order Date]

X
= = = =]
Relative dates Range of dates Starting date Ending date Special
Range of dates
1/1/2019 31/12/2019
e, Bl
3/1/2018 30/12/2021

Show: Only Relevant Values [ Include Null Values

Reset

OK Cancel Apply

Step 4: Set the date interval from 1/1/2019 to 31/12/2019.
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Step 5: The number of orders received for papers within 2019 was
272.
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Acces.. Applia.. Art BindersBookc.. Chairs Copiers Envel.. Faste.. Furnis.. Labels Machi.. Paper Phones Stora.. Suppli.. Tables

Count of Order ID

Sorting Data

Tableau enables us to sort dimension members within a
visualization. This sorting feature aids in organizing dimension
members according to our preferences. Tableau provides five
sorting methods, including the commonly used alphabetical and
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field-based methods. The field-based method, specifically, involves
arranging dimension members in either ascending or descending
order according to a field’s value. This sorting allows us to quickly
identify the most and least significant dimension members,
particularly when their mark sizes in the visualization are not easily
comparable. Additionally, it provides insights into how the values
vary across different dimension members.

Suppose we aim to arrange the Sub-Category items in VIZ 10 in
descending sequence based on their no. of orders. To achieve this,
firstly, click the down arrow next to the Sub-Category field available
in the Columns shelf and choose Sort.

iii_Columns Sub-Category <

= Rows Filter...

Show Filter
VIZ 10 Show Highlighter
Apply to Worksheets >
350 F Sort..

Sub-Category

Format...
300

<

Show Header

<

Include in Tooltip
250 Edit Aliases...

* Dimension
200 Attribute

272
200 159
Measure 4 171
Edit in Shelf
133
Remove
94
77
61 57 58
24

Access.. Applia.. Art  Binders Bookc.. Chairs Copiers Envelo.. Fasten.. Furnis.. Labels Machi.. Paper Phones Storage Suppli.. Tables

Count of Order ID

100

50

[

Next, click the drop-down that popped out to select Field.
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Lastly, select Descending and pick the correct Field Name and
Type of Aggregation to ensure the visualization is sorted
accordingly.

Sort [Sub-Category] X

Sort By
Field v

Sort Order

() Ascending
(e) Descending

Field Name
Order ID -

Aggregation
Count v

O Clear
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The chart below displays VIZ 3, listing sub-category items sorted
in descending order based on average sales.

i Columns Sub-Category 3
= Rows CNT(Order ID)

VIZ10

Sub-Category

272
200 199
171 167 166
133
94
77
67 61 o
44

Binders Paper Furnis.. Phones Storage Art Access.. Chairs Applia.. Labels Envelo.. Bookc.. Tables Fasten.. Suppli.. Machi.. Copiers

350

300

Count of Order ID

Interestingly, in Tableau, dimension members can be sorted
according to a field that is not directly visualized on the chart. For
example, suppose we want to arrange the sub-category items in VIZ
10 based on the average profit contributed by each, rather than their
number of orders. In this case, we then can merely edit the sorting
setting by switching the field selection to Profit, and setting the
aggregation type to Average.
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Sort [Sub-Category] X

Sort By
Field v

Sort Order
() Ascending
(®) Descending

Field Name
Profit v
Aggregation
Average v
O Clear

The sorting function in Tableau could lead users to interesting
findings. For example, in the current VIZ 10 where sub-category
items are sorted by average profit, the analysis concludes the
following:

* The no. of orders of the sub-category items is not proportional
to their average profit; items with a decent no. of orders may
not yield a promising average profit.

» Despite chairs, phones, and accessories generating substantial
order volumes, they do not rank among the top profit-making
items. This situation suggests the need for management to
consider adjusting pricing or enhancing marketing and
promotional strategies for these products.
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Pages i Columns
= Rows
Filters
VIZ10
7 350
Marks
300
Automatic
2 & 250
Color || Size | Label @
e
& 3§ 200
Detal | Tooltp S
b
BN CNT(Order D) £ 150
S
100
50
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Sub-Category =

CNT(Order ID)
167
61
23
31

200

Sub-Category

318

199
166
133
94
77
67
I I N =

Tables Bookc.. Suppli.. Fasten.. Art Furnis.. Labels Storage Binders Paper Applia.. Envelo.. Chairs Phones Access.. Machi.. Copiers

https:

essentialsofdatavisualizationwithtableau /?p=135#h5p-12

openbook.ums.edu.m’

An interactive H5P element has been excluded from this

version of the text. You can view it online here:
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4. GROUPS, SETS, AND
COMBINED SETS

Grouping Dimension Members

The group feature in Tableau can be used to merge related
dimension members in a visualization. For instance, assume that we
want VIZ 10 to show the combined number of orders for dining
room furniture, which includes chairs and tables. As such, firstly,
click the Sub-Category field in the Data Pane, then choose Create,
followed by Group (Note: Clear the sorting in VIZ 10 before
proceeding with this step).

<&/ Tableau Public - Taining Book - 8 x
e Data Worksheet Dashbosrd Sty Anslysis Map Format Server Window felp
& € > B & oy o Exg Z E ¥ Entire View  + Fo—d F Show Me
Data Analytics R s su grou
& Orders (Sample - Superst. Show Fiter S
o L. oupiens
anama viz10
Hide ‘Sub-Category (group)
30
318
Cacubted Feld.
272
Convert to Measure ® Set.
Change DataType » __ Porameter.
e
atios s
3 200 191 200 199
S 167 i
p Ew
100 94
o
s .
o |
N i3 s 3 z R A |
Parameters i 2 H H

+ TopN Sub-Category
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In the Group setting, choose both the Chairs and Tables using the
Ctrl button, and click OK.

r e 08 |® @ &R
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Rename the group to Dining Room Furniture and click OK.

Data
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- T

s Measure Names

= TopN Sub-Categary
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The group field for Sub-Category items is typically created in the
Data Pane, identified by the accompanying paperclip icon.
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& State

s Sub-Category

’
we Measure Names

# Discount
# Profit

Drag the Sub-Category field from the Data Pane and replace it

with the Sub-Category (group) to depict the combined total number
of orders for both Chairs and Tables in VIZ 10.

Pages il Columns Sub-Category (group)
= Rows CNT(Order ID)
Filters.
VIZ10
Order Date
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67
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61
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H

Users may utilize the Edit Group function by clicking the field in

the Data Pane if they wish to form more groups within a dimension
field.
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Accessories

a An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=1544h5p-15

Sets in Tableau

Set offers a more dynamic way for the users to group the dimension
members. It helps users to identify and group dimension members
that meet a specific condition. In Tableau, dimension members that
meet the condition as grouped as IN items. Otherwise, they are
considered OUT items. The IN items can be coloured differently to
grab the audience’s attention during the data presentation.
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Exercise 16

Create a visualization to show total sales per state. Name the
visualization VIZ 11. Using a set, identify the states with total sales
above $100,000. Colour the states meeting this condition
differently.

Solution - Exercise 16

Step 1: Drop the State field to the Columns shelf and the Sales

field to the Rows shelf to create VIZ 11.

= Rows SUM(Sales)
Filters
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2
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sl[o]m A00K H
Color | Size  Label s
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Detail  Tooltip @ 2
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Step 2: To create the

set field, click State in

choose Create, followed by Set.
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Step 3: Name the set State (Sales above $100,000), reflecting its

characteristics.

Create Set X

\Elj [HllState (Sales above $100,000

General Condition Top

o Select from IistO Custom value IistO Use all

Enter search text

|:\ Alabama
D Arizona
D Arkansas

D California

. »

Switch to the Condition tab. Set the prefixed condition, i.e., Sum
of Sales > $100,000, in the By Field section.
Create Set X

Name: State (Sales above $100,000)

General Condition Top
O None
O By field:
Sales ~  Sum ~
> v I
Range of Values
Min: Load
Max:
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The newly created set field, i.e., State (Sales above $100,000),
will be available at the Data Pane once the OK button is clicked. In
Tableau, the set field is usually denoted by a Venn diagram icon.

@ State

o] State (Sales above $100,000)

s Sub-Category

Drag and drop the set field in the Colour Card. We can now notice
that all the states with total sales above $100,000 are coloured
oddly. In this case, they are coloured in blue. The visual below
shows that there are five states which satisfy the condition of the
set field, which are California, New York, Pennsylvania, Texas, and
Washington.

ViZ11 IN/OUT(Stat.
Hin

State o out

500K
400K

300K

Sales

200K

100K

| 157 688

oK

138,641

55
,270
New York I 310,676
55,603
258
16,512

wawawa

5
2

@ An interactive H5P element has been excluded from this

version of the text. You can view it online here:
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essentialsofdatavisualizationwithtableau /?p=154#h5p-13

Combined Sets

In Tableau, a combined set is a set that is created to merge two
or more individual sets using set operations such as union,
intersection, or difference. Combined sets are particularly useful
when users want to analyze data based on multiple conditions
simultaneously.

Exercise 7

Create a visualization to show total Sales and Profit per State.
Name the visualization VIZ 12. Using set and combined set, identify
the states with total sales and total profit above $100,000 and $0,
respectively. Colour the states meeting this condition differently.
Solution - Exercise 17
Step 1: Drop the State field to the Columns shelf. Also, drop both
the Sales and the Profit fields to the Rows shelf to create VIZ 12.
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imilar steps, create another set field to group the
Top

Condition

ing s

1 Us
profitable states, i.e., states with at least $O. Name the set State
(Profit above $0).

General
O None
O By field
Profit
Range of Values
Min:
Max:

Step 2
Name: State (Profit above $0)
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Step 3: Click the State (Profit above $0) set in the Data Pane and
choose Create Combined Set.

“#| Tableau Public - Training Book Add to Sheet
File Data Worksheet Dashboe Show Set (add set to view)

@ < - Show Filter
Cut
Data Analytics Copy

% Orders (Sample - Superst. @ Edit Set..
@ Create Combined Set...

Search LYt
Duplicate
Tables Rename
s Product Name Hide
= Region Delete
# Row ID
ow Aliases...
= S t
eo>egmen Create >
B Ship Date
we Ship Mode Default Properties 4
@ State Group by 4
Y State (Profit above $0) Folders
@ State (Sales above $100... Hierarchy ’

#= Sub-Category Show Members...

@ Sub-Category (group)
Describe...

ae Measire Names

Step 4: Rename the combined set to State (Profit above $0 & sales
above $100000). Choose the State (Sales above $100,000) set to
combine with. Pick Shared Members in Both Sets to group states
that meet both criteria.

GROUPS, SETS, AND COMBINED SETS | 97



Create Set [Set 1]

g L9 Suwokm
> o m m = QWL strzel 2008l uisuodsif
=] @] = N 01T 98T eluIBJIA 35OM
— T e (S TroSSTHEM  €ov'sc uoaBuIyse
= a = - Lev'0L 865'8TI ewban
=2 = T S 0 O «© 626'8 sv2'2 Jwowp
m m a =2 > c m 0zz'TT 1652 yean
~ 2] S 89T°0LT sz'sz- sexay
= = W a + m. 299'0g |eve’s-  @ossauual
m u L 5, O 2B STET s6€ e30qeq yinos
prs =) g 0 2 m B 28’ 69LT euoie anos
° 829’2zl 98Z'L] pue|s| opouyy
a ™ S & 9 n s 2T§'9TT, W09S'ST- euenAsuuad
2 ~ A ® O 2 O - :
" R TEV'LT] 06T'T-  uoboio
= “ = © L@ P SR ces'6T| vse'y| ewoyepio
o = = - o 12} sz HE9T oo
i g 5] 8 5 S & = 0z6 osz e30100 Yion
v = e a — O £09'sS |T6v'z-  ewljosed UrioN
_.|cm m = u.m =) w = o80T [ 650’y I oA Mo
) ] = veL'y| LsTT o310 MoN
= 2 E L L2 =T mewh | eve P,
= o 4 i m > = €6z'L| 00T 1ysduwien man
] E g b “ vr v O ezL'oT 18°s] epenon
) U o - m 9} ] < O 2 sov'L| Le0 exseiqen
E o n = = 685's| £€8'T Juon
W o 9 < = @ soz'zz] osp'9] Linossin
i = 1= o) = O «© SR TL20T el \ddississiiy
= G a2 e =2} 98’6zl gz8'0T ) 308U
2 m s & - o mv. e ocz'oc esv've uebiyaIn
= ] c = QO «© o pE9'82 989 spasnyessely
w o U L [Z IS S R Mw socsz] Te0'] pueikien
B K 2} o O 1zt st suieny
] .M o @ = = o [ = 2 e's %612 eueisino]
= @ 8 2 () L O m s 265'9% 00Z'TT fopnuoy
2 = % =] o — QO g p16'2. 9g8 sesuey
o= =3 o= = w0 = 08s'y Y8T'T emol
& D~ m 5 = Q ..a. c L Q 2 sss'Es ) £85'8T! eueipu)
=] £ o n 2 o — m o = N + ) 991’08 [ We0s'zT- stouil
o 0 = = QO & o < o Mm 288"y 128 ouep|
@ = @ = = @ q Q Q 177} : 9606 I osz'oTm eiBiosn
= S 3 .m m B 3 N o O % [= = Lv'e8 |66E’s-  epuiol4
) = B [} 7 5982 00T 10340 1351
= e g 2 9 VU =T B 9 £ sv'2ll P aseneioq
=] S 2 5 g »nn O M»D
R = ® — o & .W. S B8 »n o= S < PBE'ET TI5°€| 213980003
P F= nE E » 2 0 . U o o E sor'zell Jszs's-  opeiojod
_.N lm = [=F Y] o wn = © - = ” 88925t I T < o . I eluioyijed
= = B = £ =l 5 Ww Q0 38 «® = 8L9'TT. 600 | sesuexy
- wn . y
S m e ESgS2 s f O 9B 3 zszsen oave:  suom
@ ° TIS'6T] £8L'S’ eweqejy
2%} 2] D D D 5} (D] W o ~
il o 8 SEEE 2 £32TEZ LY sg iy
m| S b I HDD BB 5 Lo T Y se o
2 L 7 2 £ ] < = = i les Wwoud
g 2 2 858 a2 gy = _
E = & 2 8 = =5 I
=1 + S o 3 X a = B4
2 2 & O000 & ?n ©C 0w an ¥ . B L= s egod@2 = 2
= 2= %3} o = = 0 V01 8 5 £= 2 e 2|
= ac s & = =|= e gll% 4 " 3=

98 | GROUPS, SETS, AND COMBINED SETS



a An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=154#h5p-14
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s. CALCULATIONS IN
TABLEAU

Quick Calculation Table

In Tableau, the Quick Calculation Table feature offers a convenient
way to perform common calculations immediately without the need
to write complex formulas manually. Quick Calculation Table can
be accessed by clicking the down arrow next to each field available
in the Data Pane. When users choose the Quick Calculation Table,
a list of common calculations that users may want to apply to the
selected field appears. These calculations include:

* Percent of Total: Calculates the percentage of each value in
the selected field relative to the total.

* Running Total: Computes the cumulative total of the values in
the selected field.

» Difference: Calculates the difference between consecutive
values in the selected field.

» Percent Difference: Computes the percentage difference
between consecutive values in the selected field.

* Rank: Assigns a rank to each value in the selected field based
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on specified criteria.

Exercise 18

Create a pie chart showing the total percentage of sales contributed
by each segment of customers. Rename the chart to VIZ 13. What
is the total percentage of sales contributed by the home office
segment?

Solution - Exercise 18

Step 1: Open a new worksheet and rename it to VIZ 13. Click both
the Segment and Sales fields in the Data Pane by holding the Ctrl
button. Under Show Me, choose the Pie Chart icon.

@ = Show Me

Step 2: Name the pie chart VIZ 13. Drag and drop the Sales field
to the Label Card to add total sales information to the pie chart.

Segment
VIZ13
M Consumer
M Corporate
M Home Office
SUM(Sales)
2,297,201

429,653

1,161,401

706,146
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Step 3: Click the down arrow next to the Sales field added to Label
Card, choose Quick Table Calculation, and pick Percent of Total.

Marks
% Pie -
- & @™ 429,65
Colar Size Label
%o - b
Detail Tooltip Angle
HH Filter...
& Show Filter
o Apply to Worksheets ~ *»
C Format... 706,146
~ Include in Tooltip i
Running Total
Dimension Difference
Attribute Percent Difference
*  Measure (Sum) 4 Percent of Total
Discrete Rank
+  Continuous Percentile
. Moving Average
vizz  Editin Shelf VIZ12 | Sheet13 VIZ1
YTD Total
:2.29 A Add Table Calculation... Terymene G Rt
Quick Table Calculation Year Over Year Growth B £ -

Step 4: The pie chart now shows the percentage of sales for
each segment relative to total sales. It is clear that the home office
segment accounted for just 18.70% of the overall sales.

102 | CALCULATIONS IN TABLEAU



50.56%

Exercise 19

Generate a line chart illustrating sales by quarter per year and
name it VIZ 14. Apply the Percentage Difference available in the
Quick Table Calculation to determine which quarter and year
experienced a significant decrease in sales compared to the
preceding period, and indicate the percentage of the decline.

Solution - Exercise 19

Step 1: Add Order Date to the Columns shelf and Sales to the
Rows shelf, then rename the worksheet to VIZ 14. Click the down
arrow next to the Order Date field available on the Columns shelf.
Switch the Order Date format from Year to Quarter & Year. As the
Order Date is now set as a continuous field, a line chart (not a bar
graph) will automatically display.
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Filter...

Show Filter
Show Highlighter
Apply to Worksheets 4

Sort...
Format...
v Show Header

v Include in Tooltip
Show Missing Values

v Standard Gregorian
ISO-8601 Week-Based

*  Year 2015
Quarter Q2
Month May I
Day 8
More »
Year 2015
Quarter Q2 2015
Month May 2015
Week Number  Week 5, 2015
Day May 8, 2015
More ¢

Step 2: Add Sales to the Label Card. Click the down arrow next
to the added Sales field, choose Quick Table Calculation, and then
select Percent Difference.
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Filter...

Show Filter
Apply to Worksheets

Format...

~ Include in Tooltip

Dimension
Attribute

*  Measure (Sum)

Discrete

* (Continuous

Edit in Shelf

Quick Table Calculation

Dmmnmarn

Add Table Calculation...

3

86,539
74,448

Running Total

Difference

Percent Difference
Percent of Total

Rank

Percentile

Moving Average

YTD Total

Compound Growth Rate

Year Over Year Growth

VT Cemarth

Step 3: The line chart now displays the percentage change in
sales for each quarter of the year compared to the previous time

point. It indicates a significant decline in sales during Q1 2019, with

a decrease of -61.7% from the prior quarter.
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Exercise 20

Using the Quick Calculation Table, find the rank of bookcases
among the other sub-categories in terms of total profit earned.
Solution - Exercise 20
Step 1: Create a bar graph showing the total profit vs. sub-
categories. Name it VIZ 15. Drop the Profit field to the Label Card.

Pages il Columns SUM(Profit)

Filters VIZ 15
Sub-Category
Accessories I 51,937
Vs Appliances | 15,138
Art N s 528
4 Automatic Binders [ 50,222
o ® | m Bookcases -3,473 [l
Color | Size | Label Chairs I 26,590
NG Copiers I 55 618
el | Toatin Envelopas I ¢ oc+
Fasteners | EEY
® Furnishings I 3,059
Labels I 5 546
Machines [ 5 385
Paper 1, 54,054
Phones I 24,516
Storage I 21,275
Supplies 1,189 [l

Tabes 17,72 I
-25K -20K -15K -10K -5K 0K 5K 10K 15K 20K 25K 30K 35K 40K 45K 50K 55K 60K 65K
Profit

106 | CALCULATIONS IN TABLEAU



Step 2: Click the down arrow next to the Sales field on Label Card,
choose the Quick Table Calculation, and then select Rank.

-=cTaners
Filter... Shings
Show Filter Labels

Apply to Worksheets ~ * thines

Format... Paper

hAnac
v Include in Tooltip RuRning Total
unning Tota

Dimension Difference
Attribute Percent Difference
* Measure (Sum) ¢ Percent of Total
Discrete Rank
* Continuous Percentile
Moving Average

Edit in Shelf

YTD Total
. A Add Table Calculation... Compound Growth Rate

Quick Table Calculation * Year Over Year Growth

Remove YTD Growth

Step 3: The bar graph displays the rank of each sub-category item.
Based on the bar graph, bookcases ranked at the 16t position in
terms of profitability.
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VIZ15

Sub-Category

Accessories I —3
Appliances I
Art I 11
Binders I 5
Bookcases 16 [
Chairs I
Copiers - ____________@}
Envelopes I 10
Fasteners [ FT
Furnishings I
Labels [ H
Machines B 13
Paper I
Phones Q0
Storage I

Supplies 15
Tables 17 I
-20K -15K -10K -5K 0K 5K 10K 15K 20K 25K 30K 35K 40K 45K 50K 55K
Profit

@ An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=172#h5p-17

Calculated Fields

Tableau users have the option to process the current data within
a data source to generate a new field, which may be necessary
for further analysis. This new field, known as a calculated field,
can be created using various mathematical functions available in
Tableau. These functions fall into several categories, including basic

arithmetic, statistical, logical, date, and string functions.
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Exercise 21

Create a calculated field using the existing data to represent the
cost for each order. Note that, cost = sales - profit. Construct a
bar chart to display the average cost per sub-category. Which sub-
category item has the largest average cost?

Solution - Exercise 21

Step 1: Click the down arrow at the top right corner of the Data
Pane and choose Create Calculated Field.

File Data Worksheet Dashboard
& €

Data Analytics <
5 Orders (Sample - Superst...
oY E~

Create Calculated Field...

Create Parameter...

Group by Folder
* Group by Data Source Table

* Sort by Name
Sort by Data Source Order

Step 2: Name the new field Cost, and enter the needed formula in
the available calculation space. Note that the fields required in the
formula appear as we type them. Tableau alerts us if the entered
formula is invalid either because of illogical calculations or if its
expression does not meet Tableau’s calculation language.
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Cost X

The calculation is valid. Apply

Step 3: Once clicking OK, the newly created calculated will appear
in the Data Pane.

== Sub-Category

=)

Sub-Category (group)
we Measure Names

= ((Cost

# Discount

#  Profit

Step 4: To create the cost vs. sub-category graph, drag and drop
the Cost and Sub-Category fields onto the Columns and Rows shelf,
respectively. Name it VIZ 16. Change the aggregation type of cost
from sum to average. Also, drop the Cost field to the Label Card
and ensure the aggregation is set to average. The graph points
out machine has the highest average cost with $1616, followed by
copiers, and Tables.
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Pages i Columns. AVG(Cost)
= Rows Sub-Category

VIZ16
sub-Category
Accessories [N 152
Marks Appliances NN 152
art ll 26
ginders [N 114
@ Bookeases [N 510
ize || Label Chairs I <55
. opiers | — 381
s M7
Fasteners | 10
B Furnishings [l 62
Labels 29
Machine: | 516
Paper [l 32
phones [N 521
storage NN 35
supplies [N 252
Tables | 704
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
Avg. Cost

Exercise 22

Create a calculated field to classify the sub-category items as “High
profit, “Moderate profit, “Low profit’, and “Loss” Apply the
conditions listed in the following table for the classification. Also,
generate a chart depicting the total profit versus sub-category, and
integrate the classification information into the chart. What are the
sub-category items that are classified as “Loss” items?

Classification Condition

High profit Total profit is $30,000 and above.
Moderate profit Total profit is $10,000 and above.
Low profit Total profit is SO and above.

Loss Total profit is below SO.

Solution - Exercise 22

Step 1: Create a calculated field using the logical functions, e.g.,
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IF, THEN, and ELSE, to classify the sub-category items based on the
conditions given. Name the field Profit Classification.

Profit classification X
IF SUM([E £it])>=30000 THEN "High profit"

1t1)>=10000 THEN "Moderate profit"

itl)>= 0 THEN "Low profit" ELSE "Loss"™ END

ELSEIF SUM([Prc

The calculation is valid. 1 Dependency - m

Step 2: Open a new worksheet and rename it to VIZ 17. Construct
a bar graph depicting the total profit versus sub-category.

Step 3: Drag and drop the Profit Classification field to the Colour
and Label Cards to distinguish each sub-category according to its
classification. The chart tells that bookcases, supplies, and tables
are three sub-category items classified as “Loss”

Filters AGG(Prolfit classification)
VIZ17 N
 High profit

Sub-Category M Loss

 Low profit
- o g  Moderate profit
Automatic 5 . 5 5 L. 8 &
sk 5§ H 5 =T & T £ 8
° = 2 S S 1
Color | Size | Label a0k £ B 3 2 §
§ ¢ = 3 g F— 3
. g % 2 § = £ & & 3
BERRE ERE B IREERN |
etail | Toolip g ‘ ‘ H ‘ S 3 : ‘
BY AcG(Profit cla.. ok - ) [ — ] . —
BX AcG(Profit la.. H L
-20K 2
-40K
60K
8 C T B $ 3 8 3 3 3
H £ 0§ & 3 £ & 2 5 & B
H 8 ¥ Y 8 é = 5 3 F
g @
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a An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=172#h5p-16
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6. OTHER CHARTS

Default Chart Options

Tableau provides several default chart options beyond the
traditional bar graph. You can access the list of default charts
available in the Tableau environment by clicking on the Show Me
button located at the top right corner of the worksheet. Some of
the default chart options in Tableau include pie charts, geographic
maps, scatter plots, histograms, bullet graphs, treemaps, and bubble
graphs.
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The types or number of the data fields required to build each of
these charts can be seen when the users mouse over the related
chart icon. For example, mousing over the pie chart icon reveals
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that Tableau requires at least 1 or more-dimension fields and 1 or 2
measure fields to construct a proper pie chart.

For pie charts try

1or more (ERITED
L Veasures
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Scatter Plot

A scatter plot is useful when users wish to explore the relationship
between two continuous fields. For example, a scatter plot can be
used to examine the relationship between spending on social media
advertisements and the profit earned, to determine whether higher
spending correlates with higher profit.

Exercise 23

Plot the data of total sales and profit according to quarter and year.
Name the chart VIZ 18. Describe the relationship that you notice.
Solution - Exercise 23
Step 1: Drop the Sales field to the Columns shelf and the Profit
field to the Rows shelf.

il Columns SUM(Sales)
= Rows SUM(Profit)

VIZ18

300K
250K

200K

Profit

150K

100K

0K
0K 200K 400K 600K 800K 1000K 1200K 1400K 1600K 1800K 2000K 2200K  2400K
Sales
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Step 2: Drop the Order Date field to the Detail Card. Expand the
Order Date by quarter and year.

Marks
28 Automatic -
*. &
Caolor Size Label
L ]
5 I 20
Detall Tooltip Shape

3o

= YEAR(Order Date)
QUARTER(Order ..

e

Step 3: A detailed scatter plot has been created to show sales and
profit by quarter and year. The plot indicates a positive correlation
between sales and profit, suggesting that profit tends to increase as

sales rise.
VIZ 18
40K
o
35K
30K
le) O
25K
o) [
£ (@)
g 20K
O
15K (9 o
&o ©
10K o

0K 20K 40K 60K 80K 100K 120K 140K 160K 180K 200K 220K 240K 260K 280K
Sales

118 | OTHER CHARTS



Donut Chart

A donut chart is a variation of a pie chart, but with a blank space
in the centre, allowing the users to add summary information in
the hollow space. Similar to a pie chart, it can be used to represent
the data of different dimension items, with summary data made
available in the centre space to provide additional information for
the audience. For example, users might use a donut chart to
visualize the article publications of different faculties within a
university, and the central space of a donut chart can be used to
display the total publications.

Exercise 24

Create a donut chart where the outer ring displays sales by region,
and the centre shows the overall sales. Name the donut chart VIZ
19.

Solution - Exercise 24

Step 1 - Open a new worksheet and name it VIZ 19. Create a
constant field with the value “0”. To do so, click Create Calculated
Field, name it Zero and enter the value in the calculation space
before clicking Apply.

VIZ19

Zero X

o

The calculation is valid. 1 Dependency ~ Apply
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Step 2 - Drag and drop the newly created Zero field onto the
Rows shelf.

Data Analytics < Pages il Columns

& Orders (Sample - Superst... = Rows SUM(Zera)

il Al Lo Filters

\1\219,’
’

Tables

w Product Name

2 Region ’
Row D Marks P

s Segment I Automatic -1

/
Ship Date =
s« Ship Mode ¢ &

coor | Sze | (fbet
State I

State (Profit above $0 &... s =¥
State (Profit above $0) Detal T,‘”m-“
State (Sales above $100... Vs

e Sub-Category 7

# Sub-Category (group) /

we Measure Names I /

o

& & &0

Zero
o

Cost

Discount 4

Profit 4
= Profit classification, /

’
Quantity 7

Step 3 - Switch the view from the Standard to the Entire View.

Server Window Help

g - i g - T f Entire View
Standard
i Columns Fit Width

- Fit Height
= Rows Entire View
VIZ19

]

Step 4 - Switch the type of marks to Pie.
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Marks

i Automatic

il Automatic
i Bar

~ Line

] Area

O Square
O Circle

28 Shape
Text

v Map

® Pie

% Gantt Bar
[d Polygon
@ Density

Viz Extensions

|+ Add Extension

Step 5 - Drag and drop the Zero field onto the Rows shelf once

more to generate an additional axis and pie chart.
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ii_ Columns
= Rows SUM(Zero) SUM(Zero)
VIZ 19

Zero
o

Zero
o

Step 6: Click the Marks shelf of the first pie chart and adjust the
size of the pie chart so that it appears slightly larger than the second

one.
Pages i Columns
Filters
' VIZ19
Marks
Y/ U
’ 2, S
[ SUM(Zero) & :
1
! = . 1
: o Click the Marks shel il
| % ® of the 1 pie chartiill
JL Color |1 Size | [ Labol to adjust its size] :
: & ] 1
v Detail 1
P | R R4
2
s 0
K
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Step 7: In the same Marks shelf, drop the Region field to the
Colour card, and the Sales field to the Size Card. At the same time,

drop both Region and Sales to the Label Card.

iii Columns

Pages.
= Rows SUM(Zero) SUM(Zero)
Filters. Region
VIZ 19 “
W Central
Central ™ East
01,240 M South
Marks  West
o Al SUM(Sales)
o 2,297,201
® SUM(Zero) N
ore
o
B é) South
caor || sie || Labt o722
& | 8l b
Detal | Tootp || e
L
X suM(Sales) °
Ll Re
[5R SUM(Sales)

© SUM(Zero) (2)

Step 8: Switch to the second Marks shelf and adjust the size of the
second pie chart as needed, making sure it does not exceed the size
of the first pie chart. Additionally, change the colour of the second

pie chart to white using the Colour Card.

iii Columns

= Rows SUM(Zero) SUM(Zero)
Color

IDIII!II 1719
|| Central

I.III. 01,240

More colors...

Opacity o
¥ 100%

Pages

Effects
Boider:  Automatic v
Halo
L)

Coor || Size || Label
& = b

Detail | Tooltip || Angle

East
678,781

South
391,722

Zero
o
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Step 9: Right-click the axis of the second pie chart. Choose Dual

Axis to merge both pie charts.

iii Columns
= Rows SUM(Zero) SUM(Zero)
VIZ19
Central
West 01,240
725,458
o
<
Edit Axis... South East
Clear Axis Range 391,722 678,781
Select Marks
Dual Axis
Mark Type >
° Format...

& v Show Header

Add Reference Line

Region
W Central
 East
W south
o west

SUM(Sales)

2,297,201

Step 10 - Click on the Marks shelf of the second pie chart again.
Then, drag the Sales field to the Label Card to show the figure in the

centre.
Pages iii Columns
= Rows
Filte
e VIZ19
Marks
@ All

Central
501,240

® SUM(Zero)

West
® SUM(Zero) (2) 725,458
© Pie
LS §o
Color Size Label
& B D

East
678,781

Detail | Tooltip | Angle
South

SUM(Sales) 391,722
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Step 11: Edit the Label to add the term “Total” before the sales

figure.

Edit Label

= [Insert~|[%]

TableauBook v 9 v [B][x ] u](mm-[=
Total
ksum(sales)>

Central
501,240

st
458

Reset Preview Cancel Apply
T— o |
‘ h [5m} B show mark labels

Detal | Tooltip | Label Appearance
SUM(Sal Text:| <SUM(Sales)> || South
T} ales|

Font: Tableau Book, opt se1.722

Alignment: Automatic e

East
678,781

Marks to Label
Al Selected
Min/Max Highlighted
Region
VIZ19
W Central
M East
M South
M West
SUM(Sales)
2,297,201
Central
West 501,240
725,458

o
Zero

Total
2,297,201

Zero
o

East

South 678,781

391,722

Crosstab

A crosstab, also known as a pivot table, is ideal for summarizing data
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across two dimensions. For example, it can be used to summarize
sales by region and product category in a tabular format. Typically,
the data in a crosstab is presented as percentages, which helps
provide clearer insights into proportions and relative importance.
Tableau offers functionality to enhance crosstabs by adding grand
totals to columns or rows through the Total option in the Analysis
menu. Additionally, you can easily convert the data into percentages
relative to the column, row, or grand total using the Percentage Of
feature also found under Analysis.

Exercise 24

Create a table that summarizes the sales data by region and product
category. Name it VIZ 20. Arrange the regions as columns and the
product categories as rows. Include a grand total for each region.
Additionally, calculate the percentage of sales attributed to
furniture items relative to the total sales in the Central region.

Solution - Exercise 24

Step 1: Place the Region field on the Columns shelf and the
Category field on the Rows shelf. Drop the Sales field to the Label
Card to create the crosstab. Rename the worksheet to VIZ 20.

Pages fiiColumns
Filters
V1Z 20
Region
Category Central East South West
Furniture 163,797 208,291 117,299 252,613
Marks Office Supplies 167,026 205,516 125,651 220,853
Technelogy 170,416 264,974 148,772 251,992
Automatic
..
Golor Size Text
& [5a]
Detail  Tooltip
SUM(Sales)
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Step 2: In the toolbar, click on Analysis, select Totals, and then

choose Show Column Grand Totals to display the total sales for
each region.

SUM(Sales)

Story Analysis Map Format Server Window Help
1§ Show Mark Labels 7 - 7 Stant
v Aggregate Measures
Stack Marks [l ~ion
View Data... '
egol
Explain Data Settings... S
Filt Reveal Hidden Data
Percentage Of 4
Paninn
Totals 4 Show Row Grand Totals
Me Forecast b Show Column Grand Totals
2
Trend Lines 4 Row Totals to Left
z Special Values 4 Column Totals to Top
»
||z lmEn: Add All Subtotals
q Legends b Remove All Subtotals
Filters 4 Total All Using »
6 Highlighters 4
Parameters >
i .
Create Calculated Field...
Edit Calculated Field 4
Infer Properties from Missing Values
Cycle Fields
Swap Rows and Columns Ctrl+W
Pages fii Columns
Filt
e VIZ 20
Region
Category Central East South West
Furniture 163,797 208,291 117,299 252,613
Marks Office Supplies 167,026 205,516 125,651 220,853
Technology 170,416 264,974 148,772 251,992
utonaic " GrandTotal 501,240 678,781 391,722 725,458
s &
Color Size Text
& [
Detail | Tooltip
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Step 3: In the toolbar, click on Analysis, select Percentage Of, and

then choose Column to convert the existing crosstab into a column-

based percentage crosstab.

Story Analysis Map Format Server Window Help

2 q Show Mark Labels
| ol

v Aggregate Measures
<1 Pa; Stack Marks

i View Data...

Explain Data Settings...
Filt Reveal Hidden Data

Percentage Of

Totals
Forecast
Trend Lines
Special Values

‘ Table Layout

C Legends
Filters
Highlighters

Parameters

Create Calculated Field...
Edit Calculated Field

Infer Properties from Missing Values

Cycle Fields

Swap Rows and Columns

Ctrl+W

* None
Table

Column

Row

Pane

Row in Pane
Column in Pane
Cell

D&
D=
6L
7€

Step 4: Based on the percentage crosstab, we can conclude that

32.68% of the total sales in the Central region was contributed by

furniture items.
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Pages

Filters

Marks
Automatic

&

Color Size Text

s A

Detall | Tooltip

i Columns

= Rows

VIZ 20

Category
Furniture
Office Supplies
Technology
Grand Total

Category

Central
32.68%
33.32%
34.00%
100.00%

Region
East
30.69%
30.28%
39.04%
100.00%

South
29.94%
32.08%
37.98%

100.00%

West
34.82%
30.44%
34.74%

100.00%

SUM(Sales) &

Tree Map

A tree map is a visualization chart used to display hierarchical (tree-
structured) data using nested rectangles. Each rectangle represents
a category or subcategory, and the size and colour of the rectangles
provide insights into the data.

Exercise 25

Generate a tree map displaying sales data by product categories and
sub-categories. Rename the tree map to VIZ 21. What insights can
you derive from the tree map?

Solution - Exercise 25

Step 1: Open a new worksheet and rename it VIZ 21. Click all three
fields in the Data Pane section by holding the Ctrl button: Category,
Sub-Category, and Sales.

Step 2: Under Show Me, choose the tree map icon.
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Step 3: Add the Category and Sub-Category fields onto the Label
Card. From the treemap, it can be confirmed that phones generate
the highest sales within the Technology product category compared
to other technology items such as machines, copiers, or
accessories. For the Furniture category, chairs lead in sales
revenue, outperforming other products like tables, desks, or
cabinets. It indicates that chairs are a major revenue driver in the
Furniture category and may require focused inventory
management and marketing efforts. In the Office Supplies category,
storage solutions and binders generate the most revenue. This
means that these items are the most essential products within
Office Supplies, compared to other items like pens, notebooks, or
office furniture.
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SUM(SaIes)

Viz21

.-I II | 024 330007
Supplles
Suppllas
Ofﬂne Supplies

Geo Map

Geo maps let users visualize data with geographic components like
districts, states or countries. They are great for showing
geographic-based data like sales by region or population by city.
By plotting data on a map, users can quickly spot patterns and
differences between areas, such as which regions are performing
well or growing fast. This helps with understanding regional trends
and making strategic decisions. To create a proper geo map in
Tableau, users will need at least one geographic field and one
measure field.

Exercise 26

Build a geo map that shows sales data for each state. Rename the
treemap to VIZ 21. Highlight the top 15 states with the highest sales
figures.

Solution - Exercise 26

Step 1: Open a new worksheet and rename it to VIZ 22. Click the
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State and Sales fields simultaneously in the Data Pane, by holding
the Ctrl button.
Step 2: Choose Maps under the Show Me menu.

£ Show Me

il

For maps try

00rmore (D)

May use spatial measure in
f
place of geo dimension

132 | OTHER CHARTS



Step 3 - Drop the State and Sales fields to the Label Card.

Pages i Columns )
= Rows Latitude (generated)
Fiters SUM(Sales)
VIZ22
920 457,688
Marks >
Montana g Zy A /9
= Automatic ! A - faind,
o /‘ Oregon | Idaho o a i 3 A
Coor || Saze | Label \ Bl \ achusetts
& =
Detail | Tooltp Nevada | Utah | colorado
- CID
BY sum(sales) \
—~—

© 2024 Mapbox © OpenStreetMap

Step 4: Add the State field to the filter shelf. Click the down arrow

next to the State field available in the Filters shelf and choose Edit
Filter.
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Pages it Columns

Rows

Filters

Edit Filter...

ViZ 22

Show Filter S
Show Highlighter

Clear Filter

Add to Context

Apply to Worksheets

Q

Sort...

@ Create Set...

*  Dimension
Attribute

Measure 4

Remove

Step 5: Switch to the Top tab, choose By Field, and set the values
according to the needs of the analysis.
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Filter [State]
General ~ Wildcard Condition ~ Top
O None
O By field:
Top ~ | 10 ~ by
Sales ~ 5um v
() By formula:
Top 10 by

Reset Cancel Apply

Step 6 - Clicking the OK button will update the geo map to display
only the top ten countries by sales, with California in the lead and

New York next.
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Word Cloud

Word clouds are most effective for summarizing text data, where
the size of each word corresponds to its frequency of occurrence
in the dataset. They visually highlight the most frequently occurring
words, making it easy to observe which terms are most significant
or relevant. For example, feedback data collected from moviegoers
can be converted into a word cloud, which may highlight keywords
such as ‘action movies, ‘Korean cinema, ‘expensive tickets, and
‘online booking’ These keywords can indicate current preferences
or major issues encountered by moviegoers.

Exercise 27

Create a word cloud to identify the most popular sub-category
items based on the number of orders received. Name the word
cloud VIZ 23.

Solution - Exercise 27
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Step 1: Open a new worksheet and name it VIZ 23. Add the Sub-
Category field to the Label, Colour, and Size Cards.

Marks

Text - ‘

o &

Color Size Text
L ]
h ]

Detail Tooltip

bl Sub-Category

(98 CNT(Sub-Cate..

Sub-Category

Step 2: Ensure the view mode on the toolbar is switched to Entire
View.

%

Entire View -~

Standard
Fit Width
Fit Height
Entire View

Step 3: Click the down arrow next to the Sub-Category field on
the Size Card, then select Measure and choose Count. This action

OTHER CHARTS | 137



prompts Tableau to calculate the number of occurrences for each

sub-category item, reflecting their total orders.

Marks

Text

Color

Det-*

&

Size Text

o

Py | =

Filter...

Show Filter
Show Highlighter
Apply to Worksheets

Sort...
Format...

Include in Tooltip
Edit Aliases...

Dimension
Attribute

Measure
Edit in Shelf

Remove

»

Minimum
Maximum
Count

Count (Distinct)

Step 4: The size of the items in the word cloud suggests that
binders, furnishings, papers, phones, and storage are among the
most popular sub-category items, receiving substantial orders.
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VIZ 23 Sub-Category
W Accessories

Appliances
Art
Binders

M Bookcases
Chairs

 Copiers

Fasteners

Bookcases o, Paper ==
o Furnishings
N Labels
Machines
Storage e
M Storage
- Supplies
Accessories

Labels Tables

Dual Graph

A dual graph enables users to overlay two different measures on
the same axis, which is particularly helpful when comparing metrics
with different scales. For instance, users may want to plot sales
revenue and profit margin on the same axis within a chart, allowing
them to compare both metrics to each other.

Exercise 28

Develop a dual graph to analyze both total sales and profit for each
year, and title it VIZ 24. What conclusion can you draw from the dual
graph?

Solution - Exercise 28

Step 1: Open a new worksheet and name it VIZ 24. Click the Order
Date, Profit and Sales fields all together by holding the Ctrl button.

Step 2: Under Show Me, choose the Dual Graph option.
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Step 3: Once generating the dual graph, users have the option
to standardize both axes to the same scale for a more accurate
comparison. To align both axes to a uniform scale, right-click on
either axis and select Synchronize Axis.

Measure Names

VIZ 24 )
o profit
sales
700K- 700K
600K- 600K
500K- 500K
C g 400k &
& Edit Axis... &
I Clear Axis Range 00k
Select Marks
2 v Synchronize Axis 200K

Move marks to front

1 Mark Type » I 100K

o I i

Show Header

<

2019 2020 2021
Add Reference Line Year of Order Date

Step 4: The synchronized dual graph shows that both sales and
profit have been rising consistently together since 2019.

Measure Names

VIZ 24

 profit
sales
700K 700K
600K 600K
500K 500K
& 400k 400k 8
& ]
300K 300K
200K 200K
100K 100K
0K I I I I 0K
2018 2019 2020 2021

Year of Order Date
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Calendar Heatmap

A calendar heatmap is ideal for displaying data that has a daily
component. For example, it can show daily sales figures, website
usage rates, or customer activity over a month. Each day is
represented as a cell, and colours indicate the magnitude of the
data. By visualizing data in a calendar format, users can easily
recognize seasonal trends and repeating patterns. For instance,
users might witness increased sales during specific days of the
week.

Exercise 29

Design a calendar heatmap to observe daily sales patterns across
each month and year. Name it VIZ 25.

Solution - Exercise 29

Step 1: Open a new worksheet and name it VIZ 25. Drag and drop
the Order Date field onto the Columns shelf. Click the down arrow
to choose More under the discrete date format section and choose
Weekday to display days in the View.
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Filter...

Show Filter
Show Highlighter
Apply to Worksheets ¢

Sort...
Format...
~+  Show Header

+ Include in Tooltip
Show Missing Values

~  Standard Gregorian

1S0-8601 Week-Based

- EE o Em o Em EE EE EE O E Em O E Em Em

I Year ]
|
t . |
g et Discrete date
I Month |
I Day I
|
£ More (Weekday) o Week Number ’
Quarter \ *  Custom...
Month

Week Number

- —

Step 2: Drag and drop the Order Date field onto the Rows shelf.
Click the drop-down arrow, select More under the discrete date
format section, and choose Week Number to display the number of
weeks in the View.
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Filter...

Show Filter
Show Highlighter
Apply to Worksheets 4

g - o7

Sort...
Format...
v Show Header

v Include in Tooltip
Show Missing Values

~  Standard Gregorian
ISO-8601 Week-Based

anan o

*  Year 2015
Quarter Qz
Month May
Day 8

More ' Week Number
Year 2015 Weekday

Quarter 022015 o  Cuystom..

Step 4: Drop the Order Date field to the Filters shelf and choose
Month/Year to allow the users to control the data in the View
according to month and year.
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Filter Field [Order Date]

X

How do you want to filter on [Order Date]?

[iE

Relative Date
Range of Dates

Years
Quarters

Months

Days

Week numbers
Weekdays

Month / Year

Month / Day / Year
Individual Dates

Count

Count (Distinct)
Minimum
Maximum

T EnED e @ 6 EE S G

Attribute

Cancel

Step 5: Display the filter card, and randomly pick any one option.

For example, in this case, choose April 2018.
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MY(Order Date)

(All)

January 2018
February 2018
March 2018
April 2018
May 2018

June 2018

July 2018
August 2018
September 2018

Step 6: Ensure that the view mode in the toolbar is set to Entire

View.

-
£ - #f [Entreview -| m- &

Standa
iii Columns WEEKDAY(Orde- D[Rt

Fit Height
= Rows WEEK(Order Date) RSN

. ~
VIZ 25

Weeko. Monday Wednesday
Week 22

Week 23 Abc Abc
Week 24 Abc
Week 25 Abc Abc
Week 26 Abc Abc

Step 7: Drop the Profit field to the Colour card.
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Order Date
Thursday Friday
Abc
Abe Abe
Abc Abc
Abc Abc
Abc Abc

Saturday

Abc

Sunday

Abc

= Show Me

MY(Order Date)

(All)

January 2018
February 2018
March 2018
April 2018

May 2018

June 2018

July 2018
August 2018
September 2018
October 2018
November 2018
December 2018
January 2019
February 2019
March 2019
April 2019

May 2019

June 2019

July 2018
August 2019
September 2019



Pages iii Columns WEEKDAY(Order Dat...
= Rows WEEK(Order Date)

Filters

VIZ 25 MY(Order Date)
rsrone o
Weeko. Monday Wednesday Thursday Friday saturday Sunday January 2018
February 2018
Marks March 2018
Week22 April 2018
0 Automatic - Moy 2018
o p5) June 2018
Coor | Sz | Label  Week23 July 2018
August 2018
] September 2018
Detail | Tooltip October 2018
Week 24 November 2018
% December 2018
January 2019
February 2019
Week 25 March 2019
April 2019
May 2019
Week 26 SUM(Profit)

L ——
-265 1577

Step 8: Drop the Order Date field to the Label Card. Click the
down arrow next to the Order Date field and change the date
format to Day to display the exact date information in the calendar.
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Filter...

Show Filter
Show Highlighter
Apply to Worksheets

Sort...

Format...

v Include in Tooltip

~  Standard Gregorian
ISO-8601 Week-Based

*  Year
Quarter
Month
Day

More

Year

42

Quarter Q22015

Month May

Week Number Week 5, 2015

ot U I ==
ZU1LD

=

-

Day May 8 2015

More

Exact Date
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VIZ25

Order Date
Weeko.. Monday Wednesday Thursday Friday Saturday Sunday

Week 22 1June 2018

Week 23

Week 24 17 June 2018

Week 25 21 June

o

18

]

Week 26

Step 9: Switch the type of the marks to Square to obtain the final
calendar heatmap.
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Marks

Automatic -

Automatic
i Bar

~ Line

1 Area

U Square
© Circle

26 Shape
Text

W Map

@ Pie

= Gantt Bar
Polygon
Density

Step 10: Users can use the filter card to navigate between
different months and analyze the daily profit trends.

Pages. iii Columns 'WEEKDAY(Order Dat..

Filters MY(Order Date)
VIZ 25
: Al
MY(Order Date): Jun.. order bate (an
Weeko. Monday Wednesday Thursday Frida Saturday Sunday January 2018
February 2018
Marks March 2018
Week 22 2June 2018 3June 2018 April 2018
0 square May 2018
| o
u
Coor | Sz | Label | Week23 4June 2018 6June 2018 7June 2018 10 June 2018 v
August 2018
=] September 2018
Detal | Toolip October 2018
Week24 13Junc2018  14June2018  15June2018 November 2018
BY sumprofit) December 2018
5l DAY(Order Dat.. January 2019
February 2019
Week25  18June2018  20June2018 22)une2018  23June2018 24 June2018 March 2019
April 2019
May 2019
Week 26 25June 2018 27 June 2018 28June 2018 29 June 2018 30June 2018 SUM(Prolfit)
L e—
-265 1577
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Bump Chart

Bump charts are ideal to observe how the rank of various dimension
items e.g., the product categories, sales teams, or regions changes,
changes across different time points. For example, we can monitor
the rankings of different sales teams by their monthly performance,
showing which teams have developed or declined in rank.

Exercise 30

Build a bump chart to compare the ranks of different regions in
terms of their yearly sales. Name the chart VIZ 26. What insights
can you offer based on the bump chart?

Solution - Exercise 30

Step 1: Create a new worksheet and name it VIZ 26. Next, drag the
Order Date field onto the Columns shelf and the Sales field onto the
Rows shelf.

i Columns YEAR(Order Date)
= Rows SUM(Sales) A

Step 2: Drop the Region field to the Colour card.
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Pages il Columns © YEAR(Order Date)
= Rows SUM(Sales)

Filters Region
VIZ 26
M Central
Order Date M East
250K M South
| |
Marks —
1 &
&P | ~ 150K
Detail | Tooltp | Patn 3
a

oK.
2018 2019 2020 2021

Step 3: The axis must be converted to rank values. To do this,
click the down arrow next to the Sales field in the Rows shelf. Then,
select Quick Table Calculation and choose Rank.

ii_Columns YEAR(Order Date)
= Rows SUM(Sales) v

Filter...
VIZ26 Show Filter
Apply to Worksheets > Order Date
250K Format...
v Show Header
v Include in Tooltip
200K Dimension
Attribute
¢ Measure (Sum) 4
150K
o Discrete
3 *  Continuous
100K Edit in Shelf //‘
A Add Table Calculation...
Quick Table Caleulation ~ * Running Total
50K - Difference
Percent Difference
Percent of Total
0K Rank

2018 Percentile 20 2021

Step 4: The ranks within each year should be calculated based
on the regions. To do this, click the down arrow next to the Sales
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field in the Rows shelf. Then, hover over Compute Using and select

Region.

i Columns

= Rows

VIZ 26

5

Rank of Sales

YEAR(Order Date)
SUM(Sales) hd

Filter...
Show Filter
Format...

v Show Header

~ Include in Tooltip
Dimension
Attribute

*  Measure (Sum)
Discrete

¢ Continuous
Edit in Shelf
Compute Using

A Edit Table Calculation...

Clear Table Calculation

Quick Table Calculation

Remove

b

2018

¢ Table (across)

Cell

Order Date

2019

Region

Order Date

2020 2021

Step 5: The current version of the bump chart displays regions

with a better rank appearing lower on the chart, while those with

a poorer rank appear higher. To have regions with a better rank

appear at the top of the chart, you need to reverse the scale on the

axis. To do this, right-click the axis, select Edit Axis, and then, in
the Edit Axis settings, check the Reversed option under the Scale

section.
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Edit Axis [Rank of Sales] X

General Tick Marks

Range

(®) Automatic Include zero
() Uniform axis range for all rows or columns

(O Independent axis ranges for each row or column

() Custom

Scale

Reversed

["] Logarithmic

Axis Titles

Title

Custom v Rank of Sales

Automatic

9 Reset

Step 6: The bump chart clearly shows that from 2018 to 2021,
the West and East regions consistently held the 1st or 2nd ranks.
In contrast, the Central and South regions remained the lowest
performers, struggling to surpass the top two regions.
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Region
VIZ 26
W Central
Order Date East
o o south
W West

Rank of Sales

2018 2019 2020 2021

a An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=2264h5p-18
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7. MOTION
VISUALIZATIONS

Motion Line Chart

Motion line charts, also known as animated line charts, not only
make data presentations more engaging but also allow us to observe
how values fluctuate over a specific time range. This helps in
identifying any exciting or abnormal value transitions. In Tableau,
you can create a motion line chart by placing a date field on the
Pages shelf. This will split the line chart into a series of pages,
creating animations that clearly show how values change over time,
such as years, quarters, or months.

Exercise 31

Create a motion line chart to illustrate the fluctuations in total sales
across different regions over various quarters and years.

Solution - Exercise 31

Step 1: Drag and drop the Order Date onto the Columns shelf and
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the Sales field onto the Rows shelf. Name the resulting line chart
VIZ 27.

iii Columns @ YEAR(Order Date)
= Rows SUM(Sales)

VIzZ 27

Order Date

700K
600K
500K

400K

Sales

300K
200K

100K

0K
2018 2019 2020 2021

Step 2: Click the down arrow next to the Order Date field in the
Columns shelf. Under the continuous date format section, choose
Quarter to change the time frame to quarters by year.
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Filter...

Show Filter
Show Highlighter
Apply to Worksheets ’

Sort...
Format...
~  Show Header

v~ Include in Tooltip
Show Missing Values

v Standard Gregorian
ISO-8601 Week-Based

*  Year 2015
Quarter oz
Month May
Day 8

More 4

Year 2015
Quarter Q22015
Month )1
Week Number Week !
Day

More 4

Step 3- Change the type of marks to Circle.
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Marks

~ Automatic -

~ Automatic
il Bar

~ Line

1 Area

O] Sguare
O Circle

28 Shape
Text

w Map

® Pie

= GanttBar
d Polygon
@ Density

Viz Extensions
|+ Add Extension

Step 4: Press and hold the Ctrl key, then click and drag the
QUARTER(Order Date) field from the Rows shelf to the Pages shelf.

Pages il Columns QUARTER(Order D..
QUARTER(OFCIEI‘ Dat.. = Rows SUM(SEUES)
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Step 5: Check the Show History box in the Pages card, appearing
to the right of the worksheet.

QUARTER(Order Date)
2018Q1 - |2
!

4> _—
Show history ~

Step 6: Click the down arrow next to Show History. For a standard
animated chart, choose All under the Marks to Show History For,
and choose Both in the Show section.

« 06 | @ @ B-

W Columns 3 QUARTER(Order

QUARTER(Order Dat.. JIS Csovisaes) )

© Fiters QUARTER(Order Date)
20801 E

>

Step 7: Add the Region field to the Colour Card to display
different lines for each region within the same chart.
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Pages i Columns QUARTER(Order D..
QUARTER(Order Dat.. = Rows SUM(S&|ES)

Filters
ViZz7-2018Q1
100K
Marks 90K
O Circle = 80K
- @ 70K
Color Size Label 60K
L || A k4
& 50K

Detail Tooltip

40K

30K
20K

10K
0K
2018Q2 201804 2019 Q2

Step 8: Click the Play button on the Pages card to observe how
sales fluctuate for each region across different periods. Note that
we can also control the speed of the animations using the options
available on the Pages card.

imageSpeed control
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QUARTER(Order Date)

VIZ27-2021Q4 </2021Q4
100K Q
<my ==
S0k [“] show history ~
Region
80K LA g
W Central
70K East
H south
, 6oK M West
s
& 50K

40K /\

30K \/

2018 Q2 2018Q4 2019 Q2 2019Q4 2020Q2 202004 2021Q2 2021Q4
Quarter of Order Date

a An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=247#h5p-19

@ An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=247#h5p-20

Race Bar

Race bars help illustrate how multiple items, such as states, regions,
or companies, perform or change over time. A race bar helps trace
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progress, evaluate growth, or detect shifts in data. In Tableau, a
race bar can be created using the Pages shelf to animate changes
in the data, allowing users to show how values evolve over different
periods.

Exercise 32

Construct a race bar chart to display the top ten states for each
quarter and year, based on total sales.

Solution - Exercise 32

Step 1: Open a new worksheet and name it VIZ 28. Create a
calculated field for the running sales using the RUNNING_SUM
function. Name the calculated field Running Sales.

Running Sales X

Results are computed along Table (across).
RUNNING SUM (SUM ( 3]

Default Table Calculation
The calculation is valid.

Step 2: Create a calculated field using the Rank_ Unique function
to rank the running sales. Use the following expression, which
incorporates the Running Sales field. Name the calculated field
Ranking Sales.

MOTION VISUALIZATIONS | 163



Ranking Sales

Results are computed along Table (across).
RANK_UNIQUE ( )

The calculation is valid.

Default Table Calculation

1 Dependency ~

Step 3: Drag the Sales field onto the Columns shelf and the
Ranking Sales field onto the Rows shelf. Add the State field to the

Colour Card.
Pages iii Columns
Filters \/ ‘Z 28

2

Marks
8 Automatic
LN
Color | Size | Latel
s B 28

Detal | Tookip | Shape

Ranking Sales
i

oK 50K 100K 150K 200K 250K 300K
Running Sales

@B 0 OWO O o

350K

400K

450K

State
 Alabama
Arizona
= Arkansas
California
H Colorado
Connecticut
 Delaware
District of Columbia
 Florida
Georgia
 idaho
illinois
 indiana
lowa
™ Kansas
Kentucky
 Louisiana
Maine
 Maryland
Massachusetts
 Michigan
Minnesota
 Mississippi
Missouri

Step 4: Add the Order Date field to the Pages shelf. Click the down
arrow next to the added Order Date and choose Month under the
continuous date options. This allows Tableau to organize the data

into separate pages by month and year.
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Filter...

Show Filter
Show Highlighter
Apply to Worksheets ’

Sort...
Format...

v Include in Tooltip

v Standard Gregorian
ISO-8601 Week-Based

*  Year 2015
Quarter Qz
Month May
Day 8

More 4

Year
Quarter Q22015
Month May 2015
Week Number
Day

More 4

Exact Date

Step 5: Click the down arrow next to the Ranking Sales field in
the Rows shelf. Set the Ranking Sales field to Discrete.
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it Columns Running Sales A
Rows Ranking Sales v

Filter...

VIZ 28 - Jant Show Filter

2

Format...
v Show Header

v Include in Tooltip

Discrete

* Continuous
Edit in Shelf

Compute Using »
A Edit Table Calculation...

1 @00 |

Ranking Sales

Remove

Step 6: Click the down arrow next to the Ranking Sales field in
the Columns shelf and choose Edit Table Calculation.
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Running Sales A
Ranking Sales M

Filter...

Show Filter
Show Highlighter

Sort...
Format...
v Show Header

v Include in Tooltip

* Discrete

Continuous
Edit in Shelf

Compute Using 4
A Edit Table Calculation...

Remove

Step 7 - Under Compute Using, choose Specific Dimensions to
select the State field. Then, switch the Nested Calculations option
to Running Sales, and click Specific Dimensions to choose Month
of Order Date. Also, make sure the Running Sales field on the
Columns shelf has the same calculation setting by verifying its Table
Calculation,; it should be computed using the Month of Order Date.
This setup ensures that Tableau calculates the ranking sales by
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State for each Month of Order Date, with running sales computed
by Month of Order Date for each State.
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Table Calculation =
Ranking Sales

Nested Calculations

Ranking Sales v

Compute Using

Table (across)
Cell
Specific Dimensions

State
Month of Order Date

Show calculation assistance
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Table Calculation
Ranking Sales

Nested Calculations

Running Sales v

Compute Using

Table (across)
Cell
Specific Dimensions

Month of Order Date
State

Sort order Specific Di... -
Show calculation assistance

Step 7: Copy the discrete Ranking Sales field from the Rows shelf
and add it to the Filter shelf. To do this, hold the Ctrl button, click
the Ranking Sales field in the Rows shelf, and drag it onto the Filter
shelf. Then, edit the filter to display only the ten states with the
highest running sales.
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Filter [Ranking Sales] X

General

o Select from IistO Custom value IistO Use all

Enter search text

[ ] Nul
V]1
V]2
V]3
V14
V]s
Ve
¥]7
[V]s8
V]9
] 10

All

Summary

Field:
Selection:
Wildcard:
Condition:
Limit:

Reset

None D Exclude

[Ranking Sales]

Selected 10 of 50 values
All
None
None

Step 8: Click Format on the toolbar and choose Animations. In
the Animations setting, configure the Style and Duration of the
animation according to your preferences.
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Animations x

Workbook Default

Duration

0.30 seconds (Fast) v
Style

Simultaneous v

Reset All Sheets

Selected Sheet
VIZ 28

Animation
On (Default) v

Duration
0.30 seconds (Default) v

Style
Sequential v

Step 9: Add the State and Running Sales fields to the Label Card.
For an improved animation experience, save the completed race bar
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to your Tableau Public profile and press play in the Pages control
card to see the transitions between bars at different time points.

VIZ 28 - September 2019

Rankings...
california
144,993

5 New York
110,994

Texas

72,236

1

3

Washington
44,998

s Florida
42,750
. Pennsylvania
35,026
S Virginia
33481
Hllinois
30,077

Ohio
21,117

a

9

Minnesota

o 19,442

oK 50K 100K 150K 200K 250K 300K 350K 200K 450K
Running Sales

State

Arizona

I Arkansas
California

M Florida
llinois
Kentucky

M Louisiana

M Michigan
Minnesota
Missouri

I New York
ohio

I Pennsylvania

M south Carolina
Texas

M virginia
Washington
Wisconsin

MONTH(Order Date)

| September 2019 ~ |/
o]

<> e=

[ ] Show history »

500K

https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=247#h5p-21

An interactive H5P element has been excluded from this

version of the text. You can view it online here:
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8. DASHBOARDS

The Use of Dashboards

A dashboard combines multiple related visualizations into a
cohesive view, providing a comprehensive overview of key data. It
typically combines two or more visualizations to present all critical
information needed for effective performance monitoring and
decision-making. For instance, a faculty might create a dashboard
that merges various charts encapsulating key performance
indicators related to teaching, publications, research grants,
innovations, community services, and more. This consolidated view
helps monitor lecturers’ performance and formulate strategies for
improvement.

Dashboards allow users to instantaneously compare and explore
different data sets within a single interface. They also uncover how
changes in specific data points can influence other related areas.
By offering this holistic perspective, dashboards enhance users’
understanding of the data and enable more informed decision-
making.
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@ An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=2664#h5p-22

Characteristics of a Good Dashboard

A good dashboard possesses several key qualities. Here are some

characteristics to consider when constructing a dashboard using

Tableau:

* Clear purpose and relevant data: A dashboard should have a

clear purpose and compile all necessary key data needed for
targeted decision-making. It should focus on delivering
insights that align with its intended objectives.

Simple design: A dashboard with a simple design efficiently
communicates key messages to users. Avoid cluttering it with
unnecessary information or elements that can confuse users
or make it difficult to interpret the data.

Consistent colour theme: While designing a dashboard, it’s
important not to overuse colours. Choose a consistent colour
theme that reflects the organization’s branding or the
dashboard’s purpose. For instance, if comparing business KPIs,
using the main colour from the organization’s logo can
enhance the dashboard’s professional appearance and
coherence.

Interactivity: Interactivity is a crucial feature of a good
dashboard. Incorporate filters or parameters to allow users to
explore different aspects of the data within a single interface.
This functionality enables users to perform comparisons or
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conduct what-if analyses, leading to deeper insights and more
informed decisions. Additionally, highlight features can draw
attention to key data points during presentations.

» Appropriate chart types: Use the right types of charts for the
data being presented. For example, use line charts to display
trends and bar charts to make comparisons. Ensure that the
charts are chosen to facilitate easy identification of trends,
outliers, and actionable insights without requiring extensive
analysis.

@ An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=2664#h5p-23

Creating Dashboards in Tableau

Users need to click the New Dashboard icon available at the bottom
right of the worksheet to launch the dashboard workspace.

===
1 I
; miaa,:
1
1 [

The dashboard workspace interface has some unique components
compared to the standard worksheet. These components are
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organized based on two primary panes namely, the Dashboard Pane
and Layout Pane.

e & B &

Dashboard Layout <

The Dashboard Pane features three primary sections: Size,
Sheets, and Objects.

Fie Data Work

Dashboard Story Analysis Map Format Server Window Help

@ Tableau Public Desktop Upgrade

oa 1

Drop sheets here

DataSource 29 VIZ10 VIZ11 ViZ12 VIZ13 VIZ14 VIZ15 VIZ16 VIZ17 VIZ18 VIZ19 ViZ20 ViZ21 Viz22 Viz23 ViZ24 VIZ25 VIZ26 VIZ27 ViZ28 ®mDashboardl B & @

In the Size section, users can customize the appearance and
dimensions of their dashboard on the screen. Tableau offers three
sizing options: Fixed Size, Automatic Size, and Range Size.

* Fixed Size: Choose this option to set a specific, static width
and height for the dashboard. The dimensions will remain
constant regardless of the device or screen space.

* Automatic Size: This option allows the dashboard to
dynamically adjust its dimensions to fit the available screen
space, ensuring it optimally fills the viewer’s screen. This
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makes the dashboard more flexible for various screen sizes but
may necessitate extra design considerations to ensure
readability and usability.

* Range Size: With this option, users can specify a minimum and
maximum size for their dashboard. The dashboard will re-size
within these predefined limits according to the screen space
available. This provides a balance between fixed and automatic
sizing.

Size
Custom size (1604 x 746)

Fixed size -
Fixed size

Automatic

Range

=

1604px . 746px

The Sheets section displays all individual visualizations and
worksheets available within the Tableau workbook. From this
section, users can drag and drop the selected visualizations onto the
View space to design the desired dashboard.

Sheets
m ViZ1

m VIZ2

W VIZ3
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The Objects section presents various items that can be added
to a dashboard to enhance its functionality or provide additional
information. Following is some of the items available under Objects
and their usage:

* Horizontal Container and Vertical Container can be used to
organize dashboard elements like charts and filters. These
containers adjust their size to fit their contents.

» Text can be applied to add titles, instructions, and descriptions
to the dashboard.

» Extension allows users to add third-party tools, custom
visuals, or advanced analytics to the dashboard.

* Blank is used to create empty spaces between the elements on
the dashboard.

* Image can be used to include images, such as logos or product
pictures, in the dashboard.

* Webpage helps embed web content directly into the
dashboard.

» Navigation: Allows users to move between different sheets in a
workbook for more detailed insights.

* Download: Creates PDF or image files of your visualizations for
documentation, presentations, or sharing.

Objects

U0 Horizontal Container
8 Vertical Container
A Text

g% Extension

[ Data Story

On the other hand, the Layout Pane provides tools such as outer
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and inner padding to help refine the alignment of elements on
the dashboard. Additionally, it allows us to adjust borders and
background colours for each visualization.

Exercise 33

Build a simple sales dashboard combining VIZ 19, VIZ 21, and VIZ 22:

* VIZ 19 is a donut chart that illustrates sales across four
regions.

* VIZ 21is a geo map showcasing the top ten countries by sales.

* VIZ 22 is a tree map detailing sales by category and sub-
category items.

Apply automatic sizing to the dashboard and set VIZ 19 as a filter.
After clicking on the West region in the donut chart, describe the
changes observed throughout the dashboard.

Solution - Exercise 33

Step 1: Click the New Dashboard icon to open the dashboard
workspace. Then, in the Dashboard Pane, click the drop-down
menu in the Size section and select Automatic.
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Dashboard Layout <

Default
Phone

Device Preview

Size
min 420x560 - max 650x860

Range v
Fixed size

Automatic

Range

420px . 560px

Maximum size

Width Height

: 650px . 860 px

Step 2: Drag and drop VIZ 19 from the Sheets section onto the
View space. To keep the dashboard organized and uncluttered, it is
advisable to remove unnecessary titles, headers, filters, and legends
from each visualization. For instance, in VIZ 19, we can delete the

colour legend and hide the title to enhance the overall clarity of the
dashboard.
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Dashboard  Layout | . n . . - Regio=
Defat REERight click and click hide title] H
Deetog LyoitContalnrs x| Mac

Phone
j,  Removing the selected layout container willaso
it

remove the 2 temis) vithin

size
Aut Do you stilwant to remove this ayout container?

Central
501,240

s
st
vz RS S

viz18 ——————
Drag and drop VIZ] Total

A viz1o 2297200

— 19 into the Vie

& v e coutn aze
jertical Container 391,722 "’

£ Extension
O Data Story

[ Show dashboard title

Step 3: To keep the dashboard layout more organized, place VIZ
21 within a Horizontal Container. Start by dragging the Horizontal
Container from the Objects section and dropping it on the left side
of the dashboard.

Dashboard Layout M
viz1 -

vizz

Totl
vz -
— g Drop the Horizontal Containe|
jects. —— ast
| e south st o the left of the dashboard

391,722

0 DataStory

] Show dashboard title

Step 4: Drag VIZ 22 from the Sheets section and drop it into
the Horizontal Container. Remove the geo map’s colour legend and

hide its title.
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West

725,458

Total
2,297,201
- .
East q Texas. ),
South 678,781 \J“\ {,;v
391,722 N
\\A

iugshinnten
Central T
501,240

©2024 Mapbox © OpenStroetMap

Step 5: Drag a Vertical Container and drop it to the bottom of the

dashboard.

Dashboard Layout

Default
Phone

Device Preview
size
Automatic
Sheets
A viz22

viz23

Central i m"

West 501,240

725,458 '
[ Ponsylva

ot tlinals
ot . N /o virginia

2,207,200
i

\ Florida
South 678,781 J \
391,722 2024 Mapbox © OpersSracthap.

@ viz24

Objects

[ —

8 Vertical Container [ mafl]
B o e e H

£ Extension

U Data Story

[m]

- Drop the Vertical Container to the]
------_____ bottom of the dashboard|

-____.’

Step 6: Add VIZ 21 to the Vertical Container. Hide the tree map’s
title and discard the colour legend.
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West

I
Central | 3 .
501,240 | 2 " B
| ;
| f
| p
|
|
|

Total
2,297,201
ast

Office.
Supplies

Step 7: Check the Show Dashboard Title box, which is located at
the bottom of the Dashboard Pane.

Show dashboard title

Step 8: Right-click on the default title that popped up, and choose
Edit Title to rename the dashboard to SALES ANALYSIS
DASHBOARD.

==
E?ashboa”’* L
Edit Title... |

Reset Title entral

Format Title...
Add Show/Hide Button

Floating
Fix Height
Edit Height...

Select Container: Vertical Container
Deselect East

Remove from Dashboard 678,781
© 2024 Mapbox @ OpenStret

Rename Dashboard Item...
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Step 9: Switch to Layout Pane to add a thicker black border for
each element in the dashboard to make the dashboard look neater.

Dashboard Layout
Position
X y

8 66
Size
W h

794 334

Border

None

More colors...
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Step 10: To use VIZ 19 as the filter for the whole dashboard, click
VIZ 19, and click the funnel icon that pops up at the top corner of its
container.

Use as Filter |

Step 11: Test by clicking the West region in the VIZ 19. It can
be observed the other two charts in the dashboard respond
accordingly to show data specific to that region. The geo map
indicates that California and Washington are the top contributing
states for sales in the West region. Meanwhile, the tree map reveals
that chairs from the furniture category and phones from the
technology category are the top sellers in this region.

SALES ANALYSIS DASHBOARD

=
West ‘wﬁsmngm
725,458 b

© 2024 Mapbox © OpenStreethiap

office
Supplies
Paper

Office  Office

Supplies
Supplies
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a An interactive H5P element has been excluded from this
version of the text. You can view it online here:

https: //openbook.ums.edu.my

essentialsofdatavisualizationwithtableau /?p=2664#h5p-24
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9. CONCLUSION:
ADVANCING YOUR
TABLEAU SKILLS AND
NEXT STEPS

Upon completing this book, you have acquired a foundational
understanding of Tableau and the core principles of data
visualization. You have gained practical knowledge of essential
techniques, including connecting data sources, constructing
visualizations, applying filters, and designing interactive
dashboards. The hands-on exercises provided throughout the book
have equipped you with the skills necessary to effectively convey
insights through visual means, enhancing your ability to analyze and
present data in a business or research context.

However, the mastery of Tableau and data visualization is an
ongoing process. To deepen your expertise and refine your skills,
consider the following avenues for further study and development:

* Engage with advanced Tableau features: While this book
focuses on introductory concepts, Tableau offers more
sophisticated functionalities, including data blending, advanced
calculations, and predictive analytics. To further enhance your
capabilities, it is recommended that you explore these
advanced features in greater depth. Developing proficiency in
these areas will enable you to tackle more complex datasets and
produce advanced visualizations that provide deeper insights.

* Apply skills to real-world data: It is crucial to continue
practicing with diverse data sets, ideally from real-world
scenarios. Seek out publicly available data or incorporate data
from your own professional or academic projects. By working
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with authentic datasets, you will not only strengthen your
analytical abilities but also gain experience in addressing the
unique challenges associated with real-world data.

* Participate in the Tableau community: Tableau’s user
community is an invaluable resource for ongoing learning and
development. Engaging with online forums and consulting
Tableau’s official knowledge base and blog will provide you with
access to a wealth of shared knowledge and practical advice.
Staying connected to the community will help you remain
informed about updates, new features, and best practices in the
field.

* Pursue Tableau certification: For those seeking to formally
validate their Tableau expertise, pursuing Tableau’s professional
certification exams is a highly recommended next step.
Certification not only serves as formal recognition of your skills
but also enhances your professional credentials, positioning
you as a qualified expert in the field of data visualization and
business intelligence.

The knowledge and skills you have developed through this book
represent a strong foundation in data visualization. However, true
mastery comes with continued practice, exploration, and
application of these techniques in various contexts. By pursuing
further learning and engaging with the broader data community,
you will enhance your ability to extract meaningful insights from
data and contribute to informed, data-driven decision-making.
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Glossary

Aggregation

The process of summarizing data, typically using operators like
SUM, AVG, COUNT, etc., to synthesize values into a single result.

Calculated Field

A user-defined field that is derived from other fields using
formulas or expressions.

Colour Card

A component in the marks shelf that allows users to assign
colours to data points based on dimensions or measures.

Dashboard

A collection of visualizations, filters, and other components
displayed on a single view for interactive data comparisons.

Data Connection

The linkage between Tableau and a data source that enables users
to access and visualize data.

Detail Card

A component in the marks shelf where users can add dimensions
or measures to increase the granularity of a visualization, resulting
in more marks being displayed.

Dimension Fields

Dimensions are fields that encompass categorical or qualitative
data types, such as strings, dates, Boolean values, and geographic
information.

Filters

Tools that allow users to slice or control the data displayed in
visualizations based on specific criteria.

Group

A way to merge related dimension members into a single entity
for simplified analysis.

Hierarchical Field

A structured arrangement of fields in a parent-child relationship,
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allowing users to drill down or roll up data across different levels
(e.g., Year > Quarter > Month).

Label Card

A component in the marks shelf that enables users to display text
labels on the data points within a visualization.

Marks Shelf

A section in the Tableau worksheet where users can customize
how data points (marks) are displayed in a visualization. It allows
users to customize the visual properties of marks.

Measure Fields

Fields that contain numeric or quantitative values are referred to
as measures.

Parameter

A dynamic value that can replace a constant in calculations or
filters, enabling interactive data exploration.

Sets

Sets are custom groups of data points based on specific criteria.

Size Card

A component in the marks shelf that permits users to adjust the
size of marks in a visualization based on a measure.

Tooltip

A pop-up text box that appears when hovering over a data point,
providing additional information.

Visualization

A graphical depiction of data, such as a chart, graph, or map,
developed to summarize raw data and convey insights.

Workbook

A workbook is a Tableau file that contains one or more
worksheets, dashboards, and stories.

Worksheet

A worksheet is a single sheet within the workbook where you
create specific visualizations.
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