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PROGRAM OUTCOMES (POs)

Engineering Graduates will be able to:
1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, andengineering sciences.

3. Design / development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with
an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

7. Environment and sustainability: Understand the impact of the professional engineering
solutions insocietal and environmental contexts, and demonstrate the knowledge of, and need for
sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

11. Project management and finance : Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multi disciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change




2024-25

DEPARTMENT OF COMPUTER SCIENCE &
INFORMATIONTECHNOLOGY

GENERAL LABORATORY INSTRUCTIONS

1. Students are advised to come to the laboratory at least 5 minutes
before (to the starting time), those who come after 5 minutes will not be
allowed intothe lab.

2. Plan your task properly much before to the commencement,
comeprepared to the lab with the synopsis / program / experiment
details.

3. Student should enter into the laboratory with:
a. Laboratory observation notes with all the details (Problem
statement, Aim, Algorithm, Procedure, Program, Expected Output, etc.,)
filled in for thelab session.

b.  Laboratory Record updated up to the last session experiments
andother utensils (if any) needed in the lab.
c.  Proper Dress code and Identity card.

4. Sign in the laboratory login register, write the TIME-IN, and occupy
thecomputer system allotted to you by the faculty.

5. Execute your task in the laboratory, and record the results / output in
thelab observation notebook, and get certified by the concerned faculty.

6. All the students should be polite and cooperative with the
laboratory staff, must maintain the discipline and decency in the
laboratory.

7. Computer labs are established with sophisticated and high end branded
systems, which should be utilized properly.

8. Students / Faculty must keep their mobile phones in SWITCHED
OFF mode during the lab sessions. Misuse of the equipment, misbehaviors
with thestaff and systems etc., will attract severe punishment.

9. Students must take the permission of the faculty in case of any urgency
to go out; if anybody found loitering outside the lab / class without
permission during working hours will be treated seriously and punished
appropriately.

10. Students should LOG OFF/ SHUT DOWN the computer system before
he/she leaves the lab after completing the task (experiment) in all aspects.
He/she must ensure the system / seat is kept properly.

HEAD OF THE DEPARTMENT
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1.Introduction to various Data Visualization tools

Understanding Data: Data refers to raw facts, statistics, or information collected or stored
in various formats, such as numbers, text, images, audio, or video. Data can be categorized into
two main types:

1. Structured Data: This type of data is organized and follows a clear format, such as data
in a spreadsheet, database, or table. Each data point has a specific category or field,
making it easy to analyze.

Unstructured Data: Unstructured data lacks a specific format and can include text
documents, emails, social media posts, images, and videos. Analyzing unstructured data
can be more challenging because it doesn't fit neatly into rows and columns.

Where to Find Data: There are various sources to find data, depending on your needs:

1. Open Data Portals: Many governments and organizations publish datasets for public
use. Examples include data.gov, the World Bank's data portal, and data sources provided
by universities and research institutions.

Websites and APIs: Some websites and online services provide APIs (Application
Programming Interfaces) that allow you to access their data programmatically. For
example, Twitter offers an API for accessing tweets.

Data Marketplaces: There are platforms like Kaggle, Data.gov, and AWS Data
Exchange where you can find a wide range of datasets for different purposes.

Web Scraping: You can gather data from websites by using web scraping tools and
libraries like BeautifulSoup or Scrapy (make sure to respect website terms of use and
legal restrictions).

Surveys and Research: Conducting your own surveys or research is another way to
collect data tailored to your specific needs.

Foundations for Building Data Visualizations: Before creating data visualizations, it's
important to lay a solid foundation:

Define Your Purpose: Clearly understand why you're creating the visualization. What
message or insight do you want to convey to your audience?

Know Your Audience: Consider who will be viewing your visualization. Tailor it to
their level of expertise and expectations.

Data Cleaning and Preprocessing: Ensure your data is clean and ready for analysis.
This may involve handling missing values, outliers, and transforming data if necessary.
Select the Right Visualization Type: Choose the most appropriate chart or graph type
for your data and message. Common types include bar charts, line charts, pie charts,
scatter plots, and heatmaps.

Design Principles: Follow design principles such as simplicity, clarity, and consistency.
Use appropriate colors, labels, and legends.

Interactivity: Consider adding interactive elements to your visualization, such as tooltips
or filters, to enhance user engagement and understanding.

Accessibility: Ensure your visualizations are accessible to all users, including those with
disabilities. Use alt text for images and provide text alternatives when necessary.

Department of CSE Page 1
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Creating Your First Visualization:

To create your first data visualization, follow these steps:

1. Choose a Tool: Select a data visualization tool or library that suits your needs. Popular
options include Excel, Tableau, Power BI, Python libraries likeMatplotlib or
Seaborn, and JavaScript libraries like D3.js.

Load Your Data: Import your data into the chosen tool, whether it's from a file,
database, or API.

Select the Visualization Type: Based on your data and purpose, choose the appropriate
chart type. For example, if you have time-series data, a line chart might be suitable.
Create the Visualization: Use the tool's features to design and create your visualization.
Input your data, customize the appearance, and add labels and titles.

Analyze and Iterate: Analyze the visualization to ensure it effectively communicates
your message. Make adjustments as needed to improve clarity and impact.

Share Your Visualization: Export or share your visualization with your target audience,
whether it's through a report, presentation, or interactive web page.

Gather Feedback: Collect feedback from viewers to refine your visualization and make
it more informative and engaging.

What is Data Visualization?

Data visualization is a graphical representation of quantitative information and data by using
visual elements like graphs, charts, and maps.

Data visualization convert large and small data sets into visuals, which is easy to understand and
process for humans.

Data visualization tools provide accessible ways to understand outliers, patterns, and trends in
the data.

In the world of Big Data, the data visualization tools and technologies are required to analyze
vast amounts of information.

Data visualizations are common in your everyday life, but they always appear in the form of
graphs and charts. The combination of multiple visualizations and bits of information are still
referred to as Info graphics.

Data visualizations are used to discover unknown facts and trends. You can see visualizations in
the form of line charts to display change over time. Bar and column charts are useful for
observing relationships and making comparisons. A pie chart is a great way to show parts-of-a-
whole. And maps are the best way to share geographical data visually.

Today's data visualization tools go beyond the charts and graphs used in the Microsoft Excel

spreadsheet, which displays the data in more sophisticated ways such as dials and gauges,
geographic maps, heat maps, pie chart, and fever chart.

Department of CSE
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What makes Data Visualization Effective?

Effective data visualization are created by communication, data science, and design collide. Data
visualizations did right key insights into complicated data sets into meaningful and natural.

American statistician and Yale professor Edward Tufte believe useful data visualizations
consist of ?complex ideas communicated with clarity, precision, and efficiency.

DATA VISUALIZATION

RELIABLE, TIMELY,CONTENT

PROBLEM, |
CLEVER, PROBLEM,

MESSAGE, CLEVER,
SOLUTION MESSAGE,
SOLUTION

VIRALITY,SEO,LOCATION, SOCIAL

To craft an effective data visualization, you need to start with clean data that is well-sourced and
complete. After the data is ready to visualize, you need to pick the right chart.

After you have decided the chart type, you need to design and customize your visualization to
your liking. Simplicity is essential - you don't want to add any elements that distract from the
data.

Importance of Data Visualization

Data visualization is important because of the processing of information in human brains. Using
graphs and charts to visualize a large amount of the complex data sets is more comfortable in
comparison to studying the spreadsheet and reports.

Data visualization is an easy and quick way to convey concepts universally. You can experiment
with a different outline by making a slight adjustment.

Department of CSE Page 3
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Data visualization have some more specialties such as

Data visualization can identify areas that need improvement or modifications.
Data visualization can clarify which factor influence customer behavior.
Data visualization helps you to understand which products to place where.
Data visualization can predict sales volumes.

Data visualization tools have been necessary for democratizing data, analytics, and making data-
driven perception available to workers throughout an organization. They are easy to operate in
comparison to earlier versions of BI software or traditional statistical analysis software. This
guide to a rise in lines of business implementing data visualization tools on their own, without
support from IT.

Why Use Data Visualization?

To make easier in understand and remember.

To discover unknown facts, outliers, and trends.
To visualize relationships and patterns quickly.

To ask a better question and make better decisions.
To competitive analyze.

To improve insights.

Tableau is available in two ways:-

Tableau Public (Free)
Tableau Desktop (Commercial)
Here is a comparison between the Tableau Public and Tableau Desktop

Tableau Public

Tableau Public is a free and open-source.

Tableau public data source can connect to Excel and Text files.

Tableau public can be installed on Window and Mac operating system.

Data and Visualizations are not secured in the Tableau public because it is available in
public.

In Tableau public, data cannot be obtained from different data sources as it is limited to
connect only Excel and Text files.

Tableau public uses the details at Personal level.

Tableau Desktop

Tableau Desktop is a paid source, personal edition- $35 per month and professional
edition- $70 per month.

Tableau desktop data source can connect to any data source file, including databases, web
applications, and more.

Tableau desktop can also install on Window and Mac operating system.

Data and Visualization are secured in Tableau desktop.

In Tableau desktop, data can extract from various data sources and stored as Tableau
extract file.

Tableau desktop uses the details at Professional and Enterprise level.

Department of CSE
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2. Getting started with Tableau Software using Data file formats, connecting
your Data to Tableau, creating basic charts(line, bar charts, Tree maps),Using
the Show me panel

Introduction to Tableau and Installation

Tableau is a data visualization tool that provides pictorial and graphical representations of
data. It is used for data analytics and business intelligence. Tableau provides limitless
data exploration without interrupting flow of analysis. With an intuitive drag and drop
interface, user can uncover hidden insights in data and make smarter decisions faster.
Tableau can be downloaded from the following

website

after downloading, the following is the screen appears.

<+ Tableau Public 2023.2 (20232.23.0611.2007) Setup

Tableau Welcome to Tableau
Desktop

Public Edition

Before you install the product, you must read and accept the license
agreement.

Tableau Public 2023.2 license terms.

11 have read and accept the terms of the license agreement.

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

Select the check box to opt cut. Learn more
4wt +tableau

s @ Salastor S
2 nstall

Click the licence agreement checkbox and then click on install button. After installation, click
on Tableau Public icon to run Tableau. Following is the Tableau Public home screen.

| Tableau Public - Book1
File Data Help

B

Connect Discover

Microsoft Excel Explore how-to videos
Text file

JSON file

Microsoft Access Explore viz of the day

EDL:hie Blog - Read latest post
Spatial file

Sample Data Sets
Statistical file

Curren t Status

‘ Upgrade Now

Department of CSE
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Connecting to Data and preparing data for visualization in Tableau

Tableau supports connecting to a wide variety of data, stored in a variety of places. For
example, data might be stored on computer in a spread sheet or a text file, or in a big data,
relational, or cube (multidimensional) database on a server in enterprise or the data can be from

a public domain available on the web.

Data can be imported in Tableau Public from Connect panel on left side. For example, an Excel
sample data set was loaded into Tableau as follows:

Connect
4 & > ThisPC > Downloads

F Organize v New folder
Microsoft Excel VAMSHI A Name Date modified Type

@ OneDrive 4289746-671d60a704b57b6d591602a7b2d...  14- 2 Filefolder
= 4289746-671d60a704b57b6d591602a7b2d...  17- 7 Filefolder
JSON file [ This PC ”

- login 9 File folder

Text file

Microsoft Access 3 3D Objects Microsoft VS Code File folder
[ Desktop todo-app 8 File folder
= Documents todo-app Sthweek File folder

PDF file

Spatial file
J Downloads week-4-react-calculator-master (2) File folder

Statistical file weeks File folder
D Music
week-8 File folder
&= Pictures
) week-9 File folder
! Videos week-10 File folder
i WIN102023 () week-11 File folder
= New Volume (D: () 4A COMPLETE DAT-ITadsx 2 Micro
s New Volume (E5) (@] 4-B Data Completexlsx 5 Microsoft
) 2020-2024 T Cxdsx 6 Mic 3 £ ay
P Network Y B i 2 nsa i

L Ala mple__superstorexls || Brcel Workbooks (*ads *adsx il

est post

Upgrade Now

After clicking on open, screen is as follows:

+4/ Tableau Public - Book1

File Data Window Help
& €« S
8- sample_-_superstore

Connections

sample_-_superstore
Migrezaft Bxce

Sheets
5 Orders
5 People
5 Returns

5 NewUnion

Drag tables here

B Data Source sheetl [} B | 0}

Department of CSE
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The data store page appears as above. The left pan shows that above dataset consists of 3
worksheets. If we drag orders table, screen appears as follows: Tableau automatically identifies
the data type of each column.

| Tableau Public - Book1
| File Data Window Help

s | S 8- Orders (sample_-_superstore)

Connections

sample_-_superstore

Orders
Sheets 5
B Orders F}\E
& People

£ Returns

Need more data?

New U
=+ HewUnka Drag tables here to relate them. Learn more

# At =] = At At At

Name
A Row ID Order ID Order Date Ship Date Ship Mode Customer ID Custol
CA-2016-152156 08-11-2016 11-11-2016 Second Class CG-12520 Claire

Fields CA-2016-152156  08-11-2016 1111-2016 Second Clas €G-12520 Claire

Type  Field Name Physical Table  Remote Fie... CA-2016-138688  12-06-2016 16-06-2016 Second Class Darrin

Row ID O Row ID US-2015-108966 11-10-2015 18-10-2015 Standard Cl. - Sean (

ettt Oricis Order ID US-2015-108966  11-10-2015 18-10-2015 Standard Cl; - Sean (
rder 1D s

Ordes Dat Ordara Order Date CA-2014-115812 09-06-2014 14-06-2014 Standard Cl. -1171¢ Brosin
rder Date ers er Date

B Data Source

Now drag Returns table onto the Canvas to the right of Orders table. This shows
between the two tables Orders and Returns.

<#| Tableau Public - Book1
File Data Window Help

% | IS 8- Orders+ (sample_-_superstore)
Connections

i sample_-_superstore

Sheets
B8 Orders
B8 People

B Returns Orders — Returns

= New Union

How do relationships differ from joins? Learn more
Returned Order ID (Returns)

Orders. Operator Returns es CA-2017-153822
Abc Order ID = v abc Order ID (Return v Yes CA-2017-129707
CA-2014-152345
CA-2015-156440
> Performance Options = US-2017-155000
CA-2014-157924
CA-2017131807
CA-2016-124527
CA-2017135692
CA-2014-123225
CA-2017145772
US-2014-105137
CA-2017-101805

CA-2016-111682
B Data Source

Department of CSE
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If we click on the link between Orders and Returns table names at the top gives the summary
of the relationship between the tables. Now rename the data store and click on Sheetl at the
bottom left to proceed. This step creates a data extract which improves query performanc

c o | - @ Vi -] | g@- £ ShowMe

B
Data  Analytics

{5 sample

Tables
Abe Customer Name
£ Order Date
Abc Order ID
® Postal Code
Abc Product 1D
Abe Product Name
Abe Region
# RowlD
Abe Segment
£ Ship Date
Abc Ship Mode
® State
Abc Sub-Category

#  Discount Select or drag data
#  Profit
£ Quantity
# Sales
% Orders (Count)
v B Returns
Abc Order ID (Returns)
Abc Returned

¢ Returns (Count)

Abe Measure Names
Latitude (generated)
Longitude (generated)

#  Measure Values
v

sheet1 | B B 0

Department of CSE
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Data Visualization

We can perform various visualization operations on data in Tableau. Some of them are bar cart,
histogram, bubble chart, gantt chart, scatter plot, heat map etc.

Bar chart:

Bar charts can be created in 3 variations in Tableau: Horizontal bars, stacked bars, side-by-side

bars.

Horizontal bars can be created by selecting that type of chart from Show Me menu on right
hand side of Canvas. The type of chart in box on right hand side represents horizontal bar graph.

2| Tableau Public - Book1

< -
Data Analytics

(& Orders+ (sample_-_suj

Tables
v B Orders
e Category
® City
@ Country
c Customer ID
abe Customer Name
ili. Discount (bin)
Order Date
c OrderID
® Postal Code
c ProductID
c Product Name
il Profit (bin)
c Region
Row ID
c Segment
Ship Date
< Ship Mode
B State
c Sub-Category
# Discount
#  Profit
4 Quantity
4 Sales
Orders (Count)

v @ Returns

0|V =

File Data Worksheet Dashboard Story Analysis Mep Format Sever Window Help

Bl G (O -® M- 5 RIF| 2 Ti & |Stendard ~| | gm- CJ

SUM(Quantity)

<|[pages fii Columns

Sheet 1
[ Product Name ]

A Category  Product Name
Marks
| Automatic
&
Golor || Size || Label

Q

Detail | Tooltip

Quantity

For horizontal bars try
0 or more (CREEEED
Lormore (EENED

e OrderID (Returns)

B Data Source Sheetl [ H 0}

1850 marks 1850 rows by 1column  SUM(Quantity): 37.873

In similar to above, stacked bar graph can be created and the result is shown below.

#| Tableau Public - Book1

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help

# € B8 B-@®R- pRIF 2 T 2 |Standard

Data Analytics

Tables
v @ Orders
c Category
® City
@ Country
'« Customer ID
e Customer Name
. Discount (bin)
Order Date
Abe Order ID
® Postal Code
c Product ID
Abe Product Name
il Profit (bin)
c Region
Row ID
c Segment
Ship Date
< Ship Mode
® State
e Sub-Category
4 Discount
% Profit
# Quantity
Sales
Orders (Count)

v B Retumns
abe Order ID (Returns)

6 Data Source Sheet

(& Orders+ (sample_-_supe.

f|Y|=

i= Rows SUM(Quantity)

Sheet 1

Filters

~ Category
24K
Marks.
I Automatic
H o o
Color | | Size | | Label
Detail | Tooltip

B o ome

iglaln

For horizontal bars try
LELES Dimension ]
1ormore (RN

4009 Highlighter.

1850 marks  1rowby 3 columns  SUM(Quantity): 37,873

Department of CSE
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Side-by-side bar chart can be created in following way.

Tableau Public - Book1

File Data Worksheet Dashboard Story Analysis Map Format Sever Window Help
@« B G | bf-d? - 2 - T & |Stendard ~| | gm- OJ
Ample.-sipe SUM(Quantity)

Filters

Tabies Product Name

v B Orders Category / Product Name

Sheet 1

Abc Category
® City

@® Country

abc Customer ID

Abe Customer Name

Discount (bin) Color Size Labe
Order Date = |[&

Order ID Detail | Tooltip
Postal Code .
Product ID

Product Name

Profit (bin)

i

Quantity

Region For horizontal bars try

Row ID
i LERE Dimenion: J

Segment
Ship Date Lormore (EERED)
Ship Mode
State
Sub-Category
Discount
Profit
Quantity
# Sales
# Orders (Count)

v B Returns
Abc OrderID (Returns)

B Data Source Sheetl | [ M 0}

1850 marks  1row by 1850 columns  SUM(Quantity): 37.873

Line graph: Line graph can be continuous or discrete.

Continuous line graph is shown below:

Tableau Public - Book1

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help

e S TR s g - T # | Standard = ShowMe
Analytics < jiii Columns MONTH(Ship Date)
% Orders+ (sample_-_supe = SUM(Sales)

Tables
~ B Orders
Category
city
Country
Customer ID
¢ Customer Name e
Discount (bin) Color Size Label
Order Date & &[]~
Order ID Detail Tooltip ~Path
Postal Code
Product ID
Product Name
Profit (bin)
Region
RowID

Forlines (continuous) try
1date B

Segment AOK
LEEEH Dimensions J

Ship Date

Ship Mode lor more@
State

Sub-Category

Discount

Profit

Quantity

Sales

Orders (Count)

v @ Returns Month of Ship Date
Abc OrderID (Returns)

B Data Source sheet1 @ B 0}

49marks  Lrowbylcolumn SUM(Sales):2.297.201

Department of CSE
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Discrete line graph is shown below:
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Tableau Public - Book1

File Data Worksheet Dashboard Story Analysis Map
He @ -
Data Analytics < || Pages

(& Orders+ (sample_-_supe.

Tables
v & Orders
Abe Category

City
Country
Customer ID
Customer Name
Discount (bin)
Order Date =0
Order ID Detail | Tooltip| | Path
Postal Code
Product ID

Color | Size | Label

Product Name
Profit (bin)
Region

Row D
Segment

Ship Date

Ship Mode
State
Sub-Category
Discount

Profit

Quantity

Sales

Orders (Count)

v @ Returns
Abc Order D (Returns)

B DataSo Sheetl [ B 0}

49marks  1rowby49columns  SUM(Sales): 2.297.201
-

Format Sever Window Help

L5

i Caumes

Sheet 1

& IF 2- Ti £ | Standard

Ship Date

For lines (discrete) try
1date B

LELEN Dirmensions J
1ormore (EEEED)

Pie chart:

# Tableau Public - Book1

File Data Worksheet Dashboard Story Analysis Map
& G =
Data Analytics <

(& Orders+(

Tables
Discount (bin)
£ Order Date
Abc Order ID
@ Postal Code
Abe Product ID
Abe Product Name 6]
il Profit (bin) Coou | | Size
Abc Region [ ][
# RowlD Detail  Tooltip | Angle

Abc Segment LY cai

=il Y CNT(Returns)

Abe Ship Mode

= ISY CNT(Returns)

Abe Sub-Category
4 Discount

# Profit

#  Quantity

4 Sales

#  Orders (Count)

v & Returns
Abe Order ID (Returns)
Abe Returned

4 Returns (Count)

Measure Names
Latitude (generated)
Longitude (generated)

B Data Sheet1l [ H 0}

Format Server Window Help

B iF | £- Standard

Columns

Sheet1

Office Supplies
s 234

£ ShowMe

For horizontal bars try
0o more (CEEEIED
Lormore (IEENED

3marks 1rowbylcolumn SUM of CNT(Returns): 493
_

Department of CSE
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Bubble chart:

Tableau Public - Book
File Data Worksheet Dashboard Story Analysis Map Format Server Window Help

s ||| K = 6 O] d - B IF| Z- Standard
Data Analytics < || Pages i Columns

f& Orders+ (sample_-_supe. Rows.

2¥ Filters

i Sheet 1
i Discount (bin)
B Order Date
Abc Order ID Marks
@ Postal Code
Abc Product ID

abe Product Name S| m
Profit (bin) Color || Size || Label

Circle

Ave Region o Q

4# RowlD Detail  Tooltip

A Searent ISY CNT(Returns) HH
Ship Dat

E S - G &

Abc Ship Mode

b cat.
i
Abc Sub-Category For packed bubbles try

1or more

# Profit
4 Quantity IR Measures
4# Sales
4 Ordlers (Caunt)

v E Returns
Abc Order ID (Returns)
Abc Returned

#  Returns (Count)

Measure Names
Latitude (generated)
Longitude (generated)
- .

8 Data Source Sheetl | [, H 0}
3marks 1rowbylcolumn SUM of CNT(Returns): 493

Heat map:

Tableau Public - Book1

File Data Worksheet Dashboard Story Analysis Map Format Server
> - G (- M- B IRIWF| 2 Standard g = ShowMe
Data Analytics < | Pages i Columns

- als -
(& Orders+ (sample_-_sup. Rows 2| &

£|Y

Filters

— Sheet 1

[
e Category Sub-Catego.. E\
® City Accessories

® Country Marks Appliances
Abe Customer ID = Art
O Automatic

abe Customer Name s

il Discount (bin) -4 & Bookcases
B9 OrderDate Color || Size | | Label Chairs
Abc Order ID rs = Copiers
@ Postal Code Detail | Tooltip A
asteners -
Abe Product ID {;{
2 s (3L sum(Sales) Furnishings ;

Abe Product Name Labels Y

il Profit (bin) Machines s
Abc Region

Envelopes

Paper
# RowlD Phacss For horizontal bars try

e Segment Storage 0.or more (CEEEEED

& ShipDate Sibliés:
Abe Ship Mode Tables tormore (EEEED
® State

Abc Sub-Category

# Discount

# Profit

# Quantity

# Sales

#  Orders (Count)

v @ Returns
#bc Order ID (Returns)
Abe Returned &)

B Data Source Sheet1 [ B 0}

17marks  17rowsbylcolumn SUM(Sales): 2.297.201
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3.Tableau Calculations, Overview of SUM, AVR, and Aggregate features,
Creating custom calculations and fields

Data aggregation and statistical functions:

We can apply various aggregation and statistical functions on data such as count, minimum,
maximum, standard deviation, variance etc. This is shown below. This can be done by right
clicking on the required field of dataset, click on Default properties and click on aggregation.

Wid9-0i leau Public - Book] - o

Dashboard  Story  Anslysis

= M Mrna
] m- : wnderd - shouMe  |assaccoe | AN B

’

Tables

lll.

For horizontal bars try

Retums

Bo

Or the above operation can be done by creating a calculated field as shown below. To create a
calculated field, click on the down arrow button beside search tab above Tables panel, drag a
field to that calculated field window.

| Tableau Public - Book1 . o %

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
F <« = 0 - P Vi = gl - T = ShowMe

Data Analytics

= Rows

She
Calculation] Aggregate " SUM(expression)
abc Customer Name

Order Date
c Order ID
® Postal Code
c Product ID
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< Product Name &
c Region S
Row ID . (=}
c Segment Tooitip
=3 Ship Date
e Ship Mode
§ State The calculation is valid
abc Sub-Category
+ Discount Select or drag data
# Profit
+ Quantity
Sales
4 Orders (Count)
v @ Returns
Abe Order ID (Returns)
Abc Returned

# Returns (Count)

abe Measure Names
Latitude (generated)
Longitude (generated)

4 Measure Values
v

B Data Source Sheetl [ B U0
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Then click on apply and results are shown below:

</ Tableau Public - Book1

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
# | & = 6  0f-d® - E g -~ T) £ |Standard ~ - = ShowMe

Data Analytics <

(& sample-superstore = Rows SUM(Calculation1)

Tables
Abe Customer Name
) OrderDate
Abe Order ID Marks
Postal Code
Product ID
.

Product Name &
Color Size Labe

Auto

« Region
Row D ol =)

soe Segment Detail Tootip )

B3 ShipDate . .alml..
Ship Mode
State
Sub-Category

Calculationl For horizontal bars try

Discount 0Oormore
Profit 000K
Quantity 1ormore (0D
Sales
Orders (Count)
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Abc  Order ID (Returns)
Abc Returned

4  Returns (Count)

fAbe Measure Names
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e
sheet1 | @, B 0}

Imark 1rowbylcolumn  SUM(Calculationl): 2.297.201

In the same way we can apply any aggregate or statistical function on data with the help of
calculated fields.
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SUM Function

The SUM function in Tableau calculates the total sum of a numeric field. You can use it to find the
sum of values in a column or as part of a more complex calculation. To use SUM, simply drag and
drop a numeric field into the "SUM" shelf, or you can create a calculated field using the SUM
function.

# Tableau - Bookl
File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
123 <« = G & -

Analytics < Page

Product Category
712,265

Customer Segment
5 Order Date

Order ID

Order Priority . C 551,369
® Postal Code

Product Category

Product Container

Product Name

Product Sub-Category

Region For pie charts try
Row ID

1or more (AP
5 Ship Date 3
Ship Mode / R Measures J
® State or Province %
c Measure Name
Discount
Product Base Margin
Profit
Quantity ordered new
Sales

Shipping Cost

sted)
adacd)

v
Sheet1 [ H 0

3marks lrowbv3columns SUM(Sales):1.924.338

Department of CSE




DV Lab 2024-25

AVG (Average) Function

The AVG function calculates the average (mean) value of a numeric field. Like SUM, you can use it
by dragging a numeric field into the "AVG" shelf or creating a calculated field with the AVG

function.

i| Tableau - Book1
File Data Worksheet Dashboard Story Analysis Map Format Server
- < > -l G

Analytics

=3

Tables Sheet 1

Order Date
Order ID

Order Priority

Discount
Product Base Margin
Profit

Quantity ordered new

Sheet1 | & B 0

3marks lrowby3columns  SUM(Sales):1924.338

G Tableau - Book1
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Order Date
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B Data Sour Sheet1 [ 6 0O}

3marks lrowby3columns  SUM of AVG(Sales): 3,647
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Filter...
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Format...
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Aggregate Functions:

2024-25

Tableau provides a range of aggregate functions that allow you to perform calculations on groups of
data. Common aggregate functions include SUM, AVG, COUNT, MIN (minimum value), and MAX
(maximum value). These functions are particularly useful when you want to analyze data at different
levels of granularity (e.g., by category, region, or time period).

“* Tableau - Book!

File Data Worksheet Dashboard Story Analysis Map
fr <

Data Analytics

omer ID

omer Name

Department of CSE

Format
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Server
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Filter...
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Show Highlighter

Sort...
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Show Header

Include in Tooltip
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Attribute
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Order Date
Order ID
Order Priority

Product Name
Product Sub-Category
Region

Row ID

Ship Date

Ship Mode

State or Province

M
Discount

Product Base Margin
Profit

Juantity ordered new

Sheet1 [ H 0

sbylcolumn SUM of CNT(Product Category): 1.9
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Creating Custom Calculations
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Tableau allows you to create custom calculations using calculated fields. Here's how to create a

custom calculation:

1. Create a New Calculated Field

In the Data Source Pane, right-click on your data source and select "Create Calculated Field".

</ Tableau - Book1

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
/A
ft < & G

Analytics < | Pages iii Columns

- P @ D RIF 2-0-D7
CNT(Product Catego..

f
[

;E Filters
Create Calculated Field... | Sheet 1

Create Parameter...

Region
Group by Folder
Group by Data Source Table

Sort by Name

Sort by Data Source Order

Hide All Unused Fields

°® O
: &)

Color Size

&3]

Labe!

Show

Hidden Fields

Q

Standard v

Count of Product Category

Expand All
Collapse All

abc Product Name
c Product Sub-Category
c Region
Row ID
Ship Date
abc  Ship Mode
State or Province
c Measure Names
#  Discount
# Product Base Margin
Profit
#  Quantity ordered new
#  Sales
# Shipping Cost
#  Unit Price

Latitude (generated) v

B Data Source Sheet1 [} H 0}

4marks 4rowsbylcolumn SUM of CNT(Product Category): 1,952

Alternatively, you can create a calculated field by right-clicking on a shelf in your worksheet and
choosing "Create Calculated Field".

2. Enter Your Calculation:

In the calculated field editor, you can use functions, operators, and field references to define your
calculation.

For example, you can create a calculated field to calculate profit margin as (SUM([Profit]) /
SUM([Sales])) * 100.
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3. Name and Save the Calculated Field:

Give your calculated field a meaningful name.

Click the "OK" or "Apply" button to save the calculated field.

P E ShowMe

er Name

7 I 2
omer Segment

I £ 70
5 Order Date 35
£ Order ID

lategory
abc  Order Priority

t Base Margin

#  Quantity ordered new
it Sales

# Shipping Cost
#  Unit Price

cenerated)
generated,
v

Sheet1 [ H 0

4rowsbylcolumn SUM of CNT(Product Category): 1.952
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4. Use the Calculated Field in Your Worksheet:

You can now use the calculated field like any other field in your worksheet. Drag it to the Rows or
Columns shelf;, use it in filters, or create visualizations based on it.

¥ Tableau - Book1

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help

# < wml 0 4 oy, - &Y g - R - Standarc ) - P E ShowMe

Profit_Margin

4marks 4 rows by 1 column
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4)Applying new data calculations to your visualizations, Formatting
Visualizations, Formatting Toolsand Menus, Formatting specific parts of the
view.

Solution :

Applying New Data Calculations to Visualizations

1. Drag and Drop Calculated Fields:

To apply your newly created calculated fields to a visualization, simply drag and drop them onto the
appropriate shelves in your worksheet. For example, you can drag a calculated field to the Rows or
Columns shelf, use it in filters, or place it on the Marks card to control the appearance of marks.

| #* Tableau - Book1 - a

jFlk Data Worksheet Dashboard Story Analysis Map Format Server Window Help

| A € v 8 G- ey - o [0 - F | £

Data Analytics < Pages iii Column

4Drag and Drop

~

Profit_Margin

X
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2. Filter with Calculated Fields:

Create filters using calculated fields to control which data points are displayed in your visualization.
You can use calculated fields to filter by specific criteria, such as a calculated date range or a custom

ranking.

£ ShowMe

A €O
Data Analytics

® Orders (P6-SuperStore

Tables

omer ID Filter [Profit_Margin ]

omer Name
O==q

Order Date . Range of values Atleast
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v
Sheetl [ H 0}

4rowsbylcolumn  SUM of AGG(Profit_Margin ): 42.02
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Filter [Profit_Margin ]

o
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Range of values
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B Data Source Sheet1 [ H 0}

2marks 2rowsbylcolumn  SUM of AGG(Profit_Margin ): 10.36
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Formatting Visualizations
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Tableau provides a wide range of formatting options to make your visualizations more appealing and

informative:

1. Format Pane:

On the left side of the Tableau interface, you'll find the Format pane. It allows you to format various
aspects of your visualization, such as fonts, colors, lines, shading, and borders. Simply select the
element you want to format and use the options in the Format pane to make changes.

“# Tableau - Book1

A oL 8E6- ) -
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File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
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Profit
Profit_Margin
Quantity ordered new
Sales
Shipping Cost

# Unit

v
B Data Source Sheet1 [ B U}

4marks 4rowsbylcolumn SUM of AGG(Profit_Margin ): 42.02

Alignment...

% Shading...
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Lines...
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Drop Lines...
Annotations...
Title and Caption...
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# Tableau - Bookl

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
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Format Font x
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Defaut

Worksheet [+
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|4marks 4rowsbylcolumn SUM of AGG(Profit_Margin ): 42.02
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—

404 I
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Profit_Margin

2. Marks Card:

The Marks card, located above your visualization,

offers formatting options specific to the type of

marks you're using (e.g., color, size, label). Click on the Marks card to access these options and

modify how your data is represented.

4 Tableau - Book1
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3. Axis and Gridlines:

You can format axis labels, titles, and gridlines to improve the readability of your visualization.
Right-click on an axis or gridline to access formatting options.

#2| Tableau - Book1 - o

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help

i “— Sl B by - @ O - 83 & 1B Z - Z Standard - 8 - o I = ShowMe
Format AGG(Profit_Marg... * Pages iii AGG(Profit_Margin )

5 = Fedfs] = Row

Region
AGG(Profit_Margin ) l
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Font: | Tableau Me

Sheet1 [ 6 0

4rowsby 1column  SUM of AGG(Profit_Margin ): 42.02

4. Legends and Color Scales:
Customize legends and color scales to provide context for your visualizations. You can change
colors, labels, and the position of legends to match your data.
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Formatting Tools and Menus

Tableau provides several formatting tools and menus to help you refine the appearance of your
visualizations:

1. Format Menu:

The Format menu at the top of the Tableau interface provides access to various formatting options,
including font styles, shading, borders, alignment, and more. You can use this menu to format text,
labels, and other elements.

<#| Tableau - Book1 - Tableau license expires in 11 days

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
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2. Worksheet Menu:

In the Worksheet menu, you'll find options to format the entire worksheet, including background
color, borders, and worksheet title. You can also adjust the worksheet size.

i/ Tableau - Book1
File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
P & T New Worksheet Ctri«M

Actions... Ctrl+Shift+ A
Tables Tooltip...

Show Title

Show Caption

Accessibility

Show Summary

Show Cards

Show View Toolbar

Show Sort Controls

Auto Updates

3. Dashboard Menu:

If you're working with dashboards, the Dashboard menu allows you to format the entire dashboard

layout, including background, size, and title.

i Tableau - Book1
File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
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Tables

et ¥ Add Phone Layouts to New Dashboards

Department of CSE




DV Lab

Formatting Specific Parts of the View

Tableau lets you format specific elements of your visualization:

1. Annotations:

2024-25

You can add annotations to your visualizations to highlight important points or provide additional
context. Format these annotations using the options available when you right-click on an annotation.

“#| Tableau - Book1
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2. Tooltips:
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Customize tooltips to display relevant information when users hover over data points. You can
format tooltips to show or hide specific fields and control their appearance.
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3. Headers and Titles:
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Format headers, titles, and subtitles for clarity and consistency. Use the Format pane or the Format
menu to adjust text formatting, alignment, and shading.
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5.Editing and Formatting Axes, Manipulating Data in Tableau data, Pivoting
Tableau data.

Solution :

Editing and Formatting Axes:
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1. Edit Axis Title:

Click on the axis title you want to edit.

You can now modify the title text, fon
the toolbar at the top.
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2. Edit Axis Labels:

¢ Right-click on an axis and select "Edit Axis."

In the Edit Axis dialog box, you can change the formatting of labels, tick marks, and other
axis-related properties.
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3. Scale and Range:

To change the scale or range of an axis, right-click on it and select "Edit Axis."

In the dialog box, adjust the Minimum and Maximum values, scale, or range according to
your needs.

i| Tableau - Book1

File Data Worksheet Dashboard Story

1l < > - =] 6§

+ G

Analysis Map Format Server Window Help

Gig - o (% - B IF Z - &
Analytics ages iii col AGG(Profit_Margin )

ISheet 1

Region

I, 17 .26
N 1 O

-4.04 I
., < <O
-6 -4 -2 o 2 4 -3 8 10 12 14 is

Profit Margin
> ad Edit Axis...
// Clear Axis Range
Right Click
Select Marks

Format...
Show Header
Add Reference Line
Ship Date
tate or Province
> Narnes

unt

A
D
Product Base Margir
P
P

Sheet1 [@ B} O3
4marks 4rowsbylcolumn  SUM of AGG(Profit_Margin )

42.02

ft &€ - = G & - Edit Axis [Profit_Margin ]

Format AGG(Profit_Marg... *

Paj

General Tick Marks

Range

(® Automatic Include zero
O Uniform axis range for all rows or columns
(O Independent axis ranges for each row or column
O Custom

Numbers: |1.23.456
Alignment: | Automatic ’ = Scale

Reversed
Title 0] Rev
[ Logarithmic

- |Tableau Me
Axis Titles
Title

Custom Profit_Margin

Automatic

Sheetl1 [ B 04

4rowsbylcolumn SUM of AGG(Profit_Margin ): 42.02
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Edit Axis [Profit_Margin ]
General

Major Tick Marks
C O Automatic

l(é) Fixed I
> None

Tick origin

=1

Tick Marks

Tick interval

10

Minor Tick Marks

®) Automatic
Fixed

Nomne

G

< Tableau - Book1

File Data Worksheet Dashboard Story Analysis Map Format Server

A O QR{E T B-FHB-

Analytics . jii Columns

goo
8,/

=

= Rows

Window Help

e
12
2

F 0~ &  Standard

AGG(Profit_Margin )

Filters

AGG(Profit_Margin )

|Sheet 1

Region

Country

Customer ID
Customer Name
Customer Segment
Order Date

Order ID

Order Priority

Postal Code

Product Category
Product Container
Product Name
Product Sub-Category
Region

Row ID

Ship Date

Ship Mode

State or Province
Measure Names
Discount

Product Base Margin
Profit

Profit_Margin v

ce Sheet1 [ H 0}

4marks 4rowsbylcolumn SUM of AGG(Profit_Margin ): 42.02

Profit_Margin
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Manipulating Data in Tableau data

i Tableau - Book1

File Data Worksheet

@ - =]

Analytics <

Tables

City

mer Name

tomer Segment
Order Date
Order ID
Order Priority
Postal Code
Pro:
Product

ategory
ontainer
Product Name
Product Sub-Category
Region

Row ID

Ship Date

Ship Mode

State or Province
Measure Names

Disc
Product Base Margin
Profit

unt

ofit_Mar,
Profit_Margin >

Sheet 1

y 1 column

Dashboard

&

(e

Story Analysis Map

&

[1g -

Page

Filters

AGG(Profit_Margin )

® o

SUM of AGG(Profit_Margin ): 42.02

Format

]

Server

Window

Help
2 -
AGG(Profit_Margin )

g

Standard

{ e |

T
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&<

ISheet 1

Region

N 17 .2
I 1 <O

-2.04
N 1 <O
' a

'

-5

5

Profit_Margin

is

Change Data Type
If Tableau has inferred a wrong data type for a column, the data type can be changed by clicking on
the data type symbol in the column header

| </ Tableau - Bookl

File

| €

Data Server Window Help

e

Connections

P6-SuperStoreUS-2015

Sheets

Use Data Interpreter

Da

Returns

Users
New Union

& New Table Extension

| O Data Source

J- Orders (P6-SuperStoreUS-2015)

Orders

Orders

Fields

Type Field Name

Discou

Phys...

Orders

Rem...

Disco.

Need more data?

Drag tables here to relate them. Learn mor

v/ Number (decimal)
Number (whole)
Date & Time
Date
String

Boolean

/ Default

Order Priority

Medium
Medium
Critical
High

Low

Geographic Role

Discount =

Unit Price &
0.090000 288
0.090000
0.090000
0.010000

0.070000

Shipping Cost
14900

14900

0.7000
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New Column(Calculated Fields)
Calculated fields can be used if you need to create customized logic for manipulating certain data
types or data values. There are a large-range of functions available in Tableau that can used

individually or collectively for data manipulation

</ Tableau - Book1

File Data Server Window Help

|l e 5] & - Orders (P6-SuperStoreUS-2015)

Connections

| P6-SuperSto

Orders

Sheets

Nee
Drag tables hen
Returns Create Calculated Field
Create Group.

H Users

Create Bins.

&2 New Union

New Table Extension Orders

Row ID Order Priority Discount Unit Price & Shipping Cost
8241 Low 0.070000
Fields 19314 Critica 0.050000

Type Field Name Phys... Rem.. 20698  Medium

D Order Disco 24319 Not Specified
iscou Orders sco

20632 High

O Data Source

] b 8- Orders (P6-SuperStoreUS-2015)

Connections

| P&-s

Orders

B Returns

B Users

8241
Fields 19314

Type Field Name Phys..  Rem.. 20698  Medium

24319 Not Specified

Discou Orders Disco

20632 High

Data Source
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“ Tableau - Bookl

File Data Server Window Help

A < =l & 8- Orders (P6-SuperStoreUS-2015)

Connections

Orders

Eh

\ =
g EEE

Need more data?

Orders

Returns Ciiars

Users

New Union
¢ New Table Extension tal Code Order Date Profit Order ID Profit_Margin

-4.98

Table Details

-715

-24.30

-3.140.33

B Data Source

Pivoting Tableau data

Data pivoting enables you to rearrange the columns and rows
different perspectives

Tableau - Book1

File Data Server Window Help

h|e€3=2-RO 8- Orders (P6-SuperStoreUS-2015)

Connections

Orders

Select required columns

Need more data?

f8 Orders Drag tables here to relate them. Learn more

Returns I

Users

New Union : Erlaen.me

Copy Values
Row ID Order Priority : Shipping Cost Customer ID Customer Name
Hide

20632 High 3 15700 Edna Thomas

. New Table Extension

Table Details

Graais & i
24319 Not Specified et CRiaEtac L ok 00 129 Kara Allison

20698 Medium Pivot ).7000 56 Randall Montgon

19314 Critical Merge Mismatched Fields 4900 1 Christina Matthews

26241 Low 0.070000 9 ) Dwight M Carr
8241 Low 0.070 2 900 117 Linda Weiss

20847 High 0.010000 2.84 C 0 Bonnie Potter

495 Medium 0.090000 0 Caroline Johnston

B Data Source
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| Tableau Public - Bookl
| Fie pata

@«
Data Analytics

(& sample-superstore

2|Y
Tables
v B Orders
Category
City
Country
Customer 1D
Customer Name
Order Date
Order ID
Postal Code
Product ID
Product Name
Region
Row ID
Segment
Ship Date
Ship Mode
State
Sub-Category
4 Calculationl
# Discount
# Profit
#  Quantity
4 Sales
4 Orders (Count)

Returns
sbe Order ID (Returns)
abe Returned
B Data Source sales

17 marks

1row by 1 column

Worksheet Dashboard  Story Analysis  Map

l G

<

v

growth

Format Sever Window Help
(g - o [ - & IF

jiii Columns

g - Standard

Pages

Rows

Filters

Sub-Category

subcategory by proft

Marks
Circle

e &
Color || Size | | Label
oo o
Detail  Tooltip
I8 SUM(Profit)
Sub-Category
b Sub-Category

Storage

Binders

Accessories Appliances

Labels

subcategory by proft

SUM(Profit): 286.397

= ShowMe

For horizontal bars try
0o more (CHEERED

W chairs

I Copiers
Envelopes

M Fasteners

M Furnishings

M Lebels

Machines

Next 3" view is created as follows for profit for each subcategory in the category with averages.

| Tableau Public - Book1
| Eile Data
# | €
Data Analytics
Summarize

Constant Line
Average Line
Median with Quartiles

Totals

=3 Average with 95% CI
Median with 95% CI

! Reference Line
Reference Band
Distribution Band

B Data Source

|17 marks

1row by 17 columns.

Worksheet Dashboard Story Analysis Map

= &

<

sales growth

Format
m-FE- D RIF L T - o

sub category with average

Server Window Help

Standard -

Pages jii Columns

Filters

Category / Sub-Category
ce Supplies Tec

Marks
| Automatic

IS
Color Size Label
2 || Q3

Detail | Tooltip

:: G-

Average

—_—
Average

Average

orage

Envelopes
Sto

Supplies

Furnishings

subcategory by proft | sub category with average | [}  H}

SUM(Profit): 286.397

= ShowMe

For horizontal bars try
0. more (LD
Lor more (UEEEED

After creating individual views, now a Dashboard

created by clicking on

create

dashboard at the toolbar.
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| Tableau Public - Book1
B

s « e

Data Analytics

File Data Worksheet Dashboard Story Analysis Masp Format

New Dashboard

Device Layouts

Server  Window  Help
T) &

Standard  ~ gl - I
Sub-Category

& sample-superstore

SUM(Profit)
o

Tables with average

v @ Orders Category / Sub-Category
Abe Category 7 Office Supplies
® City

@ Country Auto Update

Ctrl+Shift=D

< Customer ID Ru

 Customer Nam
youts to Existing Dashboards

Order Date L
5 Order ID Add Phone Layouts to New Dashboards

@ Postal Code Detail  Tooltip
 Product ID

Product Name
Abc Region

Row ID

c Segment Average i For horizontal bars try

=3 Ship Dat 0 = =
o Date LERER Dimensions J

c Ship Mode Zarm
@ State ¥ 10’"‘”@
< Sub-Category OK . .
+ Calculation
Discount
Profit
+ Quantity
+ Sales
+ Orders (Count)

~ B Returns )
Abc Order ID (Returns) @ 3 <

Abe Returned

B Data Source sal vth | subcategory by proft | sub category with average | B Dashboard1 | [ B} | O}

17marks  1rowby17 columns  SUM(Profit): 286,397
-

after clicking on new dashboard option, the screen is shown below.

#i¢| Tableau Public - Book1 — o x

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
i

@ & B &  [bf-d& g - £ ShowMe

Dashboard Layout <

Default
Phone

Device Preview

Size

min 420x560 - max 650x860 v

Sheets

[ sales growth

Drop sheets here

Drag sheet to dashboard

Objects
09 Horizontal Container
8 Vertical Container
A Text
£ Extension
3 Ask Data
{1 Data Story
[ Image
[ Blank
8 Workflow
® Web Page

Tiled Floating

[J Show dashboard title v

B Data Source sales growth proft erage | B Dashboard1 [} H, O}

now the sheets or views which are created earlier can be drag and dropped on this dashboard.
The above three created views are placed in the dashboard as follows. One can follow their
own way of importing sheets on the dashboard. After creating dahsboard, title can be given to
the dashboard from Dashboard tab. Dahsboard can be customized in terms of its appearance
by the user if requied. Dashboard once created can be saved on users system and can be
retrieved whenever required.
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Tableau Public - Book1
File Data Worksheet Dashboard

#les>-O8
Dashboard Layout <

Default
Phone

Device Preview

Size

min 420x560 - max 650x86

Sheets

[, sales grov
[, sub

3 subcategory

Objects

£9 Horizontal Container
8 Vertical Container
A Text

Extension
2 Ask Data
(D Data Story
B Image
O Blank
& Workflow

b Page

[ Show dashboard title

Story Analysis Map
g - P [ -

sales growth

Format  Server

Month of Ship Date

Window  Help

i

subcategory by profit

Accessories

subcategory with average
Category / Sub-Category Select view

B Dashboard1 | [,

£ ShowMe
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6.Structuring your data, Sorting and filtering Tableau data, Pivoting Tableau
data

Structure Data for Analysis:

Data preparation is the process of getting well formatted data into a single table or multiple related
tables so it can be analyzed in Tableau. This includes both the structure, i.e. rows and columns, as
well as aspects of data cleanliness, such correct data types and correct data values.

How structure impacts analysis

The structure of our data may not be something we can control. The rest of this topic assumes that
we have access to the raw data and the tools needed to shape it, such as Tableau Prep Builder.
However, there may be situations when we can't pivot or aggregate our data as desired. It is often
still possible to perform the analysis but we may need to change your calculations or how we
approach the data. For an example of how to perform the same analysis with different data structures.

Data Structure

Tableau Desktop works best with data that is in tables formatted like a spreadsheet. That is, data
stored in rows and columns, with column headers in the first row.

What is a row?

A row, or record, can be anything from information around a transaction at a retail store, to weather
measurements at a specific location, or stats about a social media post.

It's important to know what a record (row) in the data represents. This is the granularity of the data.

Here, each record is a day Here, each record is a month

Date Max TemperatureF  Mean Temperat
January 63
February 62
March B9
April 77
May 82
June 92
July 95
August 92
September 81
October 74
Movember 60

Date Max TemperatureF Mean Tempera
1/1/2015 42
1/2/2015 42
1/3/2015 41
1/4/2015 31
1/5/2015 34
1/6/2015 34
1/7/2015 46
1/8/2015 46
1/9/2015 30

1/10/2015 46

Tip:A best practice is to have a unique identifier (UID), a value that identifies each row as a unique
piece of data. Think of it like the social security number or URL of each record. In Superstore, that
would be Row ID. Note that not all data sets have a UID but it can't hurt to have one.
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Aggregation and Granularity

What is a field or column?

A column of data in a table comes into Tableau Desktop as a field in the data pane, but they are
essentially interchangeable terms. A field of data should contain items that can be grouped into a
larger relationship. The items themselves are called values or members (only discrete dimensions
contain members).

The values which are allowed in a given field are determined by the domain of the field .For
example, a column for "grocery store departments" might contain the members "deli" "bakery",
"produce", etc., but it wouldn't include "bread" or "salami" because those are items, not departments.
Phrased another way, the domain of the department field is limited to just the possible grocery store
departments.

Additionally, a well-structured data set would have a column for "Sales" and a column for "Profit",
not a single column for "Money", because profit is a separate concept from sales.

e The domain of the Sales field would be values > 0, since sales cannot be negative.
e The domain of the Profit field, however, would be all values, since profit can be negative.

Note: Domain can also mean the values present in the data. If the column "grocery store department"
erroneously contained "salami", by this definition, that value would be in the domain of the column.

Categorizing fields

Each column in the data table comes into Tableau Desktop as a field, which appears in the Data
pane. Fields in Tableau Desktop must be either a dimension or either discrete or continuous .

Dimensions are qualitative, meaning they can't be measured but are instead described.
Dimensions are often things like city or country, eye color, category, team name, etc.
Dimensions are usually discrete.

Measures are quantitative, meaning they can be measured and recorded with numbers.
Measures can be things like sales, height, clicks, etc. In Tableau Desktop, measures are
automatically aggregated; the default aggregation is SUM. Measures are usually continuous.
Discrete means individually separate or distinct. Toyota is distinct from Mazda. In Tableau
Desktop, discrete values come into the view as a label and they create panes.

Continuous means forming an unbroken, continuous whole. 7 is followed by 8 and then it's
the same distance to 9, and 7.5 would fall midway between 7 and 8. In Tableau Desktop,
continuous values come into the view as an axis.

Dimensions are usually discrete, and measures are usually continuous. However, this is not
always the case. Dates can be either discrete or continuous.

o Dates are dimensions and automatically come into the view as discrete (. A trend line
applied to a timeline with discrete dates will be broken into multiple trend lines, one
per pane.

We can chose to use continuous dates if preferred .A trend line applied to a timeline
with continuous dates will have a single trend line for the entire date axis.

In Tableau Prep, no distinction is made for dimensions or measures. Understanding the concepts

behind discrete or continuous are important, for things like the detail versus summary presentation of
data in the profile pane.
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Detail: the detail view shows every domain element as a discrete label and has a visual
scrollbar to provide a visual overview of all the data.

Summary: the summary view shows the values as binned on a continuous axis as a
histogram.

Sorting:

e There are many ways to sort data in Tableau. When viewing a visualization, data can be
sorted using single click options from an axis, header, or field label. In the authoring
environment, additional sorting options include sorting manually in headers and legends,
using the toolbar sort icons, or sorting from the sort menu.

There are multiple ways to sort a visualization with single click sort buttons.
In all cases, one click sorts descending, two clicks sorts ascending, and three clicks clear the
sort.

4| Tableau Public - Bookl - X
File Data Worksheet Dashboard Stery Analysis Map Format Sewer Window Help

& & LI o I S R A ST ST A T # [Stndad  ~ fW- OJ = ShowMe
Data  Anaiytics < pages

LANAE -
Tables Sheets
Month Category  Sub-C. ¥
Order Date Furniture  Ch:
e Order ID
® Postal Code
e ProductID
e Product Name
o Region
Row ID & ||
c Segment Detail | Tooltip
Ship Date
o Ship Mode
© State
c Sub-Category
Year
o Measure Nemes
Discount
Profit

J€ 20K 40K 60K BOK 100K 120K 140K 160K 180K 200K 220K 240K 260K 280K 300K 320K 340K

Sales T

Sorted descending by sum of Sales within Sub-Category

Sheetl [ Storyl Sheet2 Sheet3 Shest4 [0 Story2 [ Story3 [ Story4 [ Story5 [ Story6 [0 Story7 |Sheets |} H O}

17marks  7rows by lcoumn  SUM(Sales) 2.267.201

O Type here to search N i £ 28°C Haze
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Sort from an axis
1. Hover over a numerical axis to bring up the sort icon.

2. Click the icon to sort.

| Tableau Public - Book1 - X
File Data Worksheet Dashboard Story Analysis Map Format Server Window Help

# | € L o A T AR2  FTUS N 5 NS B/ Ti # |Standard ~| | EmW- OJ = Show Me
Data Analytics < Pages fii Columns

21V IE ~ | biers -
Tables Sheet 5
Menth Category Sub-C
Order Date Furniture Sorted sscending by sum of Sales within Sub-Categary
Order ID Marks
% Postal Code
Product ID

Product Name : &
Color | Size || Labs

Automatic M

Region
Row 1D
Segment Detail | Tooltip
Ship Date
Ship Mode

5 State
Sub-Category
Year
Measure Names
Discount
Profit
Quantity
Sales

80K 100K 120K 140K 160K 180K 200K 220K 240K 260K 280K 300K 320K 340K

=}
=
=
=}
=
@
=}
=

Sales =
S Latitude (generated)

% Longituds (zenerated)

Orders (Count)
v

[y
B Data Source Sheet! | [0 Storyl |Sheet2 Shest3 |Sheet4 M Story2 [ Story3 [ Story4 M Story5 [ Storys I Story7  Sheet5 G | H. 0O}

17marks 17rowsbylcolumn SUM(Sales): 2.257.201

H £ Type here to search »\)% =] £ 28°C Haze

Sort from a header
1. Hover over a header to bring up the sort icon.

2. Click the icon to sort.

Sort from a field label

1. Hover over a field label to bring up the sort icon.

The sort icon for a field label is slightly different from a header or axis. The default option is
alphabetical sorting, but there’s also a menu where you can choose to sort by a field in the
view.

Hue S T—Calax
Durole Alphabetic
SUM{Metric A)
" SUM(Metric B)

(a
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2.Click the A-Z icon to sort alphabetically. Or, click the menu to select a field to sort by. The
icon switches to the bar icon and you can click to sort.

Metric A Metric B

I
LA,
=
(=]
1
i)
|
(=]

Sort: Hues are arranged in descending order by Metric B.

In this example, the sort is applied to the outermost dimension (Hue) based on total Metric B. (Metric
B is aggregated for all the colors within each hue and Hue is sorted. Therefore, Purple is first, then
Green, then Blue.)

Missing sort icons

If the sort icons don't appear, this functionality may have been turned off or it might not be possible
to sort the view. Sort icons aren't available on the axes in scatterplots or for table calculations. For
example, scatterplots can't be sorted from a numerical axis because the positions of the marks are
fully determined by the data.

Sort options while authoring
In an authoring environment, additional options are available.

Sort from the toolbar
1. Select the dimension you wish to sort.
If you don’t select a field before sorting, the default behavior is to sort the deepest dimension.

2. Choose the appropriate sort button (ascending or descending) in the toolbar.
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i & o GEL ey Standard - L] - TJ o
ili Columns SUM(Metric B) SUM(Metric A)

Sort from the toolbar

Material

L= I ey I v R v By N v R v Ny B w5 R

[=] ‘||‘|“||
=]
[
=1

]
=]
(=]
I

il
=]

Metric B Metric A

In this example, the sort is applied to Hue unless the Material field is selected before sorting. The
toolbar sort also applies to the leftmost measure, in this case Metric B. To sort by Metric A, it would
be necessary to reverse their order on the Columns shelf or use another method of sorting. This
example demonstrates the effect of sorting by Material. Hue is removed from the view.

Sort by drag and drop:

To manually sort, select a header in a viz or on a legend and drag it to the correct location—a heavy
black line indicates where to drop the header.

Color
Indigo | NN
Dark magenta _
orchid [INNEEG

Thistle

Dark violet | N

- 1R B Dark viclet

Note: Sorting on a legend also changes the order of the marks, not simply how the legend is
displayed. Whatever is bottommost in the legend becomes the bottommost mark in the viz. This can
either mean closest to the axis or header, or actually underneath in the case of scatterplots and other
viz types that may have overlapping marks.
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<i#| Tableau Public - Bookl
File Dot Worksheet Dashboard Story Analysis  Map Format Sever Window  Help

f| 4 [Standerd -

| Sepmert = L SUMSalca)

= & - - B3

100k 200K 300K

Sales

t6 Sheet? | @, B} U}
12marks 4 rowsby3columns  SUM(Sales): 2.297.201

£ Type here to search

Filter Data from Your Views
Applies to: Tableau Cloud, Tableau Desktop, Tableau Server

Filtering is an essential part of analyzing data.
Filtering Order of Operations

Tableau performs actions on your view in a very specific order; this is called the Order of
Operations. Filters are executed in the following order:

1. Extract filters
Data source filters
Context filters
Filters on dimensions (whether on the Filters shelf or in filter cards in the view)
Filters on measures (whether on the Filters shelf or in filter cards in the view).
Note: When you drag a discrete dimension to the Filters shelf, the Filter dialog box offers four tabs
for filtering: General, Wildcard, Condition, and Top. The settings on each of these tabs are additive

starting with the General tab; what you set on each tab will affect the filter results on each tab to the
right.

Select to keep or exclude data points in your view:

You can filter individual data points (marks), or a selection of data points from your view. For
example, if you have a scatter plot with outliers, you can exclude them from the view so you can
better focus on the rest of the data.

To filter marks from the view, select a single mark (data point) or click and drag in the view to select
several marks. On the tooltip that appears, you can:

e Select Keep Only to keep only the selected marks in the view.
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o Select Exclude to remove the selected marks from the view.

Note: These filtering options are not available if a Wildcard Match filter is already specified for the
same field.

Select headers to filter data:

You can also select headers to filter them from your view.

To filter entire rows or columns of data from your view, select the header in the view. On the tooltip
that appears, select to Exclude or Keep Only the selected data.

When you select a table header that is part of a hierarchy, all of the next level headers are also
selected. For example, the view shown below consists of two unrelated dimensions placed on the
Columns shelf, and two levels of the same hierarchy placed on the Rows shelf.

The selected row headers include the Furniture member of the Category dimension, and the Binders
and Labels members of the Sub-category dimension. When Furniture is selected, all members from
the next (inner) level in the hierarchy are automatically selected. In this case, that means the
Bookcases, Chairs, Furnishings, and Tables members.
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= Rows Bl Category Sub-Category

Sheet 21

Region / State

Category Sub-Catego.. Ilincis ndiana wa Kansas Michigan
Furniture E 5 $4,283 $£810
$14.563 $13.878
42,878 $£1,916
$6,551 $5,717

$o7s

$930

$4,539

$384

$141

$225

$2,456

$9,080

$178

,536

o

2 4 6
o wn

PN}

=
[V =]

i

Drag dimensions, measures, and date fields to the Filters shelf :

Another way to create a filter is to drag a field directly from the Data pane to the Filters shelf.

Data Analytics FPages

& Orders (Sample - Superstore)

o | E
Tables

& City

& Country/Region
Customer ID harks
Customer Mame
Order Date
Order ID H £
Postal Code Color Size Labe
Products e (e} ~
Regicn Detail Tooltip Path
Row ID

~ Automatic -

Segment
Ship Date

When you add a field to the Filters shelf, the Filter dialog box opens so you can define the filter. The
Filter dialog box differs depending on whether you are filtering categorical data (dimensions),
quantitative data (measures), or date fields.

Filter categorical data (dimensions):

Dimensions contain discrete categorical data, so filtering this type of field generally involves
selecting the values to include or exclude.

When you drag a dimension from the Data pane to the Filters shelf in Tableau Desktop, the
following Filter dialog box appears:
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Filter [Categony]

General Widcard Condition Top

= ~ - o G
(@) Select from list () Custom value list (O) Use all =

N — * Only Relevant Values
i

T rumitere All Values in Hierarchy
[[] office Supphes All Values in Database
[ Tedhnology T Tl

Al More

Summary

Foeldd: [Category]

Selection: Selected 0 of 3 values
wilkdcard: Al

Condition: None

Limit: None

i =

General: Use the General tab to select the values you want to include or exclude.

Wildcard (Tableau Desktop only): Use the Wildcard tab to define a pattern to filter on. 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 "@gmail.com" to only
include Google email addresses.

Condition: Use the Condition tab in the Filter dialog box to define rules to filter by. For
example, in a view showing the average Unit Price for a collection of products, you may
want to only show the Products that have an average unit price that is greater than or equal to
$25. You can use the built-in controls to write a condition or you can write a custom formula.
Top: Use the Top tab in the Filter dialog box to define a formula that computes the data that
will be included in the view. For example, in a view that shows the average Time to Ship for
a collection of products, you can decide to only show the top 15 (or bottom) products by
Sales. Rather than having to define a specific range for Sales (e.g., greater than $100,000),
you can define a limit (top 15) that is relative to the other members in the field (products).

Important Note: Each tab adds additional definitions to your filter. For example, you can select to
exclude values under the General tab, and also add limits under the Top tab. Selections and

configurations from both tabs are applied to your filter.

At any time, you can see the definitions of your filter under Summary on the General tab.

Filter quantitative data (measures):

Measures contain quantitative data, so filtering this type of field generally involves selecting a range
of values that you want to include.

When you drag a measure from the Data pane to the Filters shelf in Tableau Desktop, the following
dialog box appears:
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Filter Field [Sales]

How do you want to filber on [Sales]?

i

All values

Sum

Average

Median

Count

Count (Distinct)
Minirmum

Maximum

Standard dewviation
Standard dewviation (PFopulation)
Variance

Variance (Fopulation)

Attribute

H 33| FFFFFFF

] | Cancel |

" o

Select how you want to aggregate the field, and then click Next.
In the subsequent dialog box, you're given the option to create four types of quantitative filters:

Range of Values: Select the Range of Values option to specify the minimum and maximum values
of the range to include in the view. The values you specify are included in the range.

At Least: Select the At Least option to include all values that are greater than or equal to a specified
minimum value. This type of filter is useful when the data changes often so specifying an upper limit
may not be possible.

At Most: Select the At Most option to include all values that are less than or equal to a specified
maximum value. This type of filter is useful when the data changes often so specifying a lower limit
may not be possible.

Special: Select the Special option to filter on Null values. Include only Null values, Non-null values,
or All Values.

Note: If you have a large data source, filtering measures can lead to a significant degradation in
performance. It is sometimes much more efficient to filter by creating a set containing the measure

and then apply a filter to the set

Filter dates :

When you drag a date field from the Data pane to the Filters shelf in Tableau Desktop, the following
Filter Field dialog box appears:
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Filter Field [Order Date]

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

Relative Date
Range of Dates

ears

Quarters

Months

Days

wWeek numbers
wWeekdays

Month f Year
Month Jf Day f Yea
Individual Dates

Count

Count {Distnct)
Pinimum
Maxcimum

BIOE+# BHH++#+4+# 00

Attribute

] | Cancel |

" o

You can select whether you want to filter on a relative date; filter between a range of dates; or select
discrete dates or individual dates to filter from the view.

Filter relative dates: Click Relative dates to define a range of dates that updates based on
the date and time you open the view. For example, you may want to see Year to Date sales,
all records from the past 30 days, or bugs closed last week. Relative date filters can also be
relative to a specific anchor date rather than today.

Filter a range of dates: Select Range of dates to define a fixed range of dates to filter. For
example, you may want to see all orders placed between March 1, 2009 and June 12, 2009.
Filter discrete dates: Select a discrete date value in the dialog box if you want to include
entire date levels. For example, if you select Quarters, you can choose to filter specific
quarters (e.g. Q1, Q2, Q3, Q4) from your view, regardless of the year.

Latest date preset: If you want to ensure that only the most recent date in a data source is
selected in the filter when the workbook is shared or opened, select a discrete date such as
Month/Day/Year or Individual Dates and then, on the General tab, select Filter to latest date
value when workbook is opened.
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Filter Fisld [Order Date]

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

= | Relative Date
Range of Dates

Wiesk numbers
Weskdays

Month § Year
Month f Day f Year
Indnviciual Dates

EBEsstssss

Count

Count (Distinct)
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3 Ma i 11a]

1 Artribute

[ Mext =

—
Filter [Month, Day, Yeasr of Order Date]
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December 20, 2017

A0000068080

Drecember 30, 2017

| [ mane

g [Manth, Cay, Year of Order Date]
jon: Selected 1 of 1237 vahess
a0
= Mone
Limit= Mone

W Flter to latest date value when workbook s opened

[ox ) [ cance

Notes: When you filter to the latest date value, this setting applies only to data source filters
in a workbook.

In the order of operations, the latest date filter is global to the workbook, while context filters
apply per worksheet. The latest date is determined just after the workbook opens for first use,
after data source filters, but before context filters. At that point the date is set, and the latest
date preset is used as a dimension filter.

If you are using additional filters in views, the latest date value setting may result in an empty
view with no data when those additional filters do not select data from the latest date in the
database.

On Tableau Server and Tableau Cloud, presets are applied when the view first loads in the
browser, but not when the browser or data is refreshed.

Filter individual dates: Select Individual dates to filter specific dates from your view.
Additional date filter options: When you select Relative dates or Range of dates, the Filter

dialog box opens. In that dialog box, you can define a Starting date or Ending date. You can
also select Special to include null dates, non-null dates, or all dates.

Filter table calculations:

To create a table calculation filter, create a calculated field, and then place that field on the Filters
shelf.
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Filters based on table calculations do not filter out underlying data in the data set, because table
calculation filters are applied last in the order of operations. This means Tableau evaluates any table
calculations in the view first, and then applies table calculation filters on the results in the current
view.

Apply table calculation filter to totals

When you show totals in a view and you want a table calculation filter to apply to the totals, you can
select Apply to totals in the drop-down menu for that filter (on the Filters shelf). This option lets you
decide when a table calculation filter should be applied to totals.

il Cobrnns

Month of Order Date

October
2012

= Rows

ters

Latest Values Filter: True

Edit Filter...

December
2012

5143101

Movember
Category 2012
Furniture

Office Supplies

Show Filter Technology

Clear Filter Grand Total $351,247 $256,020 $354,709

Measure

Compute Using

Edit Table Calculation...
LApply to Totals L\\E

Remowe

H MONTH(Order Da..

Month of

FPages

Filbers

Order Date

Edit Filter...

Show Filter

December
Category 2012

Furniture 5
Office Supplies

Technology

Clear Filter Grand Total 5354709

Compute Using
Edit Table Calculation...

Ls

Apply to Totals

Remowve

This options is available when you show totals in the view, and you add a table calculation filter to
the view. Select Apply to totals to apply the table calculation filter to all of the results in the table,
including the totals.

Display interactive filters in the view:

When an interactive filter is shown, you can quickly include or exclude data in the view.

Note: In web authoring, interactive filters are automatically added to the view when you drag a field
to the Filters shelf.

To show a filter in the view:
1. In the view, click the field drop-down menu and select Show Filter.
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The field is automatically added to the Filters shelf (if it is not already being filtered), and a
filter card appears in the view. Interact with the card to filter your data.

Note: In Tableau Desktop, you can add an interactive filter to the view for a field that is not currently
used in the view. To do so, In the Data pane, click the field drop-down menu, and then select Show
Filter.

Set options for filter card interaction and appearance:

After you show a filter, there are many different options that let you control how the filter works and
appears. You can access these options by clicking the drop-down menu in the upper right corner of
the filter card in the view.

Some options are available for all types of filters, and others depend on whether you’re filtering a
categorical field (dimension) or a quantitative field (measure).

You can customize how filters appear in the view, in dashboards, or when published to Tableau
Server or Tableau Cloud.

Here are some of the general filter card options:

Edit Filter - This option opens the main Filter dialog box so you can further refine the filter
by adding conditions and limits.

Remove Filter - Removes the filter from the Filters shelf and removes the filter card from the
view.

Apply to worksheets - Allows you to specify whether the filter should apply to only the
current worksheet or be shared across multiple worksheets.

Format Filters (Tableau Desktop only) - Customize the font and colors of all your filter cards
in the view.
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Only relevant values - Specifies which values to show in the filter. When you select this
option other filters are considered and only values that pass these filters are shown. For
example, a filter on State will only show the Eastern states when a filter on Region is set.
You can use the toggle at the top of the filter card to switch between this option and the All
Values in Database option.

All values in hierarchy - Specifies which values to show in the filter. When you create a filter
from a hierarchical field, this option is selected by default. Filter values are displayed based
on relevance of the parent/child relationships in the hierarchy.

All values in database - Specifies which values to show in the filter. When you select this
option all values in the database are shown regardless of the other filters on the view.

All values in context (Tableau Desktop only) - When one of the filters in the view is a
context filter, select this option on a different filter to only display values that pass through
the context filter.

Include values - When this option is selected, the selections in the filter card are included in
the view.

Exclude values - When this option is selected, the selections in the filter card are excluded
from the view.

Hide Card (Tableau Desktop only) - Hides the filter card but does not remove the filter from
the Filters shelf.

Filter card modes

You can control the appearance and interaction of your filter card in the view by selecting a filter
card mode.

To select a filter card mode, in the view, click the drop-down menu on the filter card and then select
a mode from the list.

]

00 D\‘u A

The types of filter card modes you see in the list of options depend on whether your filter is on a
dimension or a measure. Below you can find brief descriptions of the types of filter card modes
available for dimensions and measures.

For dimensions, you can choose from the following filter modes:

Single Value (List): Displays the values of the filter as a list of radio buttons where only a
single value can be selected at a time.
Single Value (Dropdown): Displays the values of the filter in a drop-down list where only a
single value can be selected at a time.
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Single Value (Slider): Displays the values of the filter along the range of a slider. Only a
single value can be selected at a time. This option is useful for dimensions that have an
implicit order such as dates.

Multiple Values (List):Displays the values in the filter as a list of check boxes where
multiple values can be selected.

Multiple Values(Dropdown): Displays the values of the filter in a drop-down list where
multiple values can be selected.

Multiple Values (Custom List): Displays a text box where you can type a few characters
and search for the value. Alternatively, you can type or paste a list of values into the text box
to create a custom list of values to include.

Wildcard Match: Displays a text box where you can type a few characters. All values that
match those characters are automatically selected. You can use the asterisk character as a
wildcard character. For example, you can type “tab*” to select all values that begin with the
letters “tab”. Pattern Match is not case sensitive. If you are using a multidimensional data
source, this option is only available when filtering single level hierarchies and attributes.

For measures, you can choose from the following filter modes:

Range of Values/Dates: shows the filtered values as a pair of sliders that you can adjust to
include or exclude more values. Click on the upper and lower limit readouts to enter the
values manually.

The darker area inside the slider range is called the data bar. It indicates the range in which
data points actually lie in the view. Use this indicator to determine a filter that makes sense
for the data in your data source. For example, you may filter the Sales field to only include
values between $200,000 and $500,000 but your view only contains values between
$250,000 and $320,000. The range of data you can see in the view is indicated by the data
bar while the sliders show you the range of the filter.

Note: Data bars only show in filters where the filtered field is also used in the view (e.g., on
Columns, Rows, or on the Marks card, and son on) and are at the same aggregation level as
the field on the Filters shelf. For example, a filter on SUM(Sales) will only display data bars
if the SUM(Sales) field is used in the view. It won't show if AVG(Sales) is used in the view.
Even though in both scenarios, the filtered field, Sales is used in the view; in the latter case
the aggregation is different than the aggregation of the filter.

At Least/Starting Date: shows a single slider with a fixed minimum value. Use this option
to create a filter using an open ended range.

At Most/Ending Date: shows a slider with a fixed maximum value. Use this option to create
a filter using an open ended range.

Relative to Now: this option shows a control where you can define a dynamic date range that
updates based on when you open the view. The option is only available for filters on
continuous date fields.

Browse periods: shows common date ranges such as past day, week, month, three months,
one year, and five years. This option is only available for filters on continuous date fields.

Note: When you expose a filter for Measure Values or Measure Names as a single value list,
selecting All will automatically convert the filter to a multiple values list.

Customize filter cards

In addition to the general filter options and the filter modes, you control how your filter appears in
the worksheet, on dashboards, or when published to the web even further in Tableau Desktop.
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To customize filters, click the filter card drop-down menu and select Customize.

Edit Filter...
Remove Filter

Apply to Worksheets

Format Filters and Sets...

w "All" Value Customize
Title

w Search Button Edit Title...

w Include/Exclude

w Control Types Single Value (list)

w More/Fewer Button Single Value (dropdown)

w All Values Button Single Value (slider)

w Apply Button Multiple Values (list)
Multiple Values (dropdown)
Multiple Values (custom list)

Wildcard Match

You can select from the following options:

Show “All” Value - toggles whether to show the “All” option that displays by default in
multiple values and single value lists.

Show Search Button - toggles whether to show the search button at the top of the filter.
Show Include/Exclude - toggles whether to show the Include Values and Exclude Values
commands on the filter card menu. When shown, users can switch the filter between include
and exclude modes.

Show Control Types - toggles whether to let users change the type of quick filter shown.

For example, when shown, a user can change a multiple values list to a compact list.

Show More/Fewer button - toggles whether to show the More/Fewer button = at the top of
the filter.

Show All Values button - toggles whether to display the Show All Values button ** on the
filter card.

Whenever data is excluded in the filter, the small red "x" appears on the Show All Values
button. When all values are showing, the red "x" disappears.

Show Apply Button - toggles whether to show the Apply button at the bottom of the filter.
When shown, changes to the filter are only applied after you click the button. Pending
changes are indicated with a green color. This option is only available in multiple values lists
and dropdowns. This options is available in web authoring.
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Show Readouts - controls whether the minimum and maximum values are displayed as text
above a range of values. The readouts can be used to manually type a new value instead of
using the sliders.

Show Slider - controls whether the slider displays. When this option is cleared, the filter only
displays the readouts.

Show Null Controls - shows a drop-down list that lets you control how the filter handles null
values. You can select from values in a range; values in a range and null values; null values
only, non-null values, or all values.

Note: Not all of the above options are available for views published to Tableau Server or
Tableau Cloud.

Pivot Data from Columns to Rows:

Sometimes, analyzing data that is stored in a crosstab format can be difficult in Tableau. When
working with Microsoft Excel, text file, Google Sheets, and .pdf data sources, you can pivot your
data from crosstab format into columnar format. If you are working with other data sources, you
can Pivot using custom SQL (Tableau Desktop).

For example, suppose you have the number of devices sold by quarter for three vendors in three
separate fields. You can pivot your data so that the vendor is in one field and the number of devices
sold is in another field.

Quar ter i Pivot Field Mames Pivot Field Yalues

Apple 43 460
89,2800 83,1600 33,1200
Apple 28.330
90,4300 B3.4200 28,9400
Apple 21.900
a¥.8s00 B2.3000 24,6200
Appla 20.330
106.9600 B5.0500 43 4600
Apple 50.220
100.6500 £3.2200 38.3200
Nokiz 110,110
107.5300 £0.3500 31.5000
Nokia 111.470
117.0500 £3.0500 30,3200
Mokis 117.460
1132100 £3.5800 50,2200
Nokia 122 280

Pivot the data

After you have set up the data source, in the grid, select two or more columns. Click the drop-down
arrow next to the column name, and then select Pivot. New columns called "Pivot field names" and
"Pivot field values" are created and added to the data source. The new columns replace the original
columns that you selected to create the pivot.

Abe # + +#

= = = Cata Renarme
Quar ter Samsung PMokia Apple Reset Mame
0411 93.8300 111.7000 3546 Copy Walues

Hid
Q112 §9.2800 §3.1600 33.12 e

0z 12 50.4300 §3.4200 28.94 SR S S T Bl

Pivot
Merge Mismatched Fields

Q3 112 37.3600 52 3000 2462

Q412 106.9600 §5.0500 43. 46
Ql-13 100.6600 63.2200 38.3300
Qz ‘13 107.5300 60.9500 31.5000
Q313 117.0500 63.0500 30.3300

Q4*13 115.2100 £3.5800 50.2200
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Add to the pivot

To add more data to the pivot, select another column, click the drop-down arrow next to the column
name, and then select Add Data to Pivot. Make sure that the pivot columns and values look as
expected before you begin your analysis.

#* w| Abc B

Rename

LG wot Field Values
Copy Values

27.19 Hide 8.270

29.37 Create Calculated Field... 8740

27 48 Create Group... 13.480

Create Bins...
2012 16.010
Add Data to Pivot
24.00 16.880

Describe...
2442 — 19.630

21.0100 Apple 17.200

165400 Apple 35.460

To remove a pivot, click the drop-down arrow next to the name of a pivot column, and then
select Remove Pivot.

Red fields in the view and fields with exclamation points in the Data pane: Because
the original fields are replaced with new pivot fields, any references to the original fields
in the view will no longer work. They cause fields to become red in the view or show a
red exclamation point next to the field in the Data pane.

Null values in the grid: If all of the original fields used in the pivot are removed, for
example in an extract refresh, null values display in the pivot fields.

No pivot option: Pivot appears when you select two or more columns in a single
Microsoft Excel, text file, Google Sheets, and .pdf data source. If using a different data
source in Tableau Desktop, you can use custom SQL to pivot.

Pivot using custom SQL (Tableau Desktop)

You can also use custom SQL to pivot your data, even if you aren't working Excel, text file,
Google Sheets, and .pdf data sources. When you use the UNION ALL operator in a custom SQL
query, you can take values from distinct columns and put them into a new column.

For example, suppose you have a table called Contest.

Contest

Runner Start Time End Time
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Runner Start Time End Time

Amanda 9/3/2016 3:04 PM 9/3/2016 3:25 PM

Oscar 9/3/2016 3:04 PM 9/3/2016 3:21 PM

William 9/3/2016 3:04 PM 9/3/2016 3:16 PM

To optimize your analysis of this data in Tableau, you can use the following custom SQL query
to pivot the "Start Time" and "End Time" columns so that their values are in a single column.

Select [Runner]

, 'Start’ as [Action]

, [Start Time] as [Time]
From [Contest]

Union ALL

Select [Runner]

, 'End' as [Action]

, [End Time] as [Time]
From [Contest]

The above custom SQL query does the following:

Pivots the Start Time column header into a string value called Start and adds that value
to a new column called Action.

Pivots the End Time column header into a string value called End and adds that value to
a new column called Action.

Pivots the Start Time and End Time columns so that their values are in a new column
called Time.

The following table shows the results of this custom SQL query.

Runner Action Time

Amanda Start 9/3/2016 3:04 PM

Oscar Start 9/3/2016 3:04 PM

William Start 9/3/2016 3:04 PM

Amanda End 9/3/2016 3:25 PM

Oscar End 9/3/2016 3:21 PM

William End 9/3/2016 3:16 PM

To pivot data using custom SQL
1. Connect to your data.

2. Double-click the New Custom SQL option in the left pane. For more information,
see Connect to a Custom SQL Query.
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3. In the Edit Custom SQL dialog box, copy and paste the following custom SQL query
and replace the contents with information about your table:

Select [Static Column)]

, 'New Value (from Column Header 1)' as [New Column Header]
, [Pivot Column Values 1] as [New Values]

From [Table]

Union ALL

Select [Static Column]

, 'New Value (from Column Header 2' as [New Column Header]
, [Pivot Column Values 2] as [New Values]

From [Table]

Union ALL

Select [Static Column)

, 'New Value (from Column Header 3' as [New Column Header]
, [Pivot Column Values 3] as [New Values]

From [Table]

Where the following is true:

Static Column: A comma-delimited list of the columns from Table, both
dimensions and measures, which should not be included in the pivot.
New Value (from Column Header 1-3): New names that you give to the original
column headers, which are used as row values in the pivot.
Pivot Column Values 1-3: The columns whose values need to be pivoted into a
single column.
New Column Header: The name you give the new column that contains the new
row values from New Value (from Column Header 1-3).
New Values: The name give the new column that contains the original values
from Pivot Column Values 1-3.

o Table: The table that you connected to.

4. Click OK.
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7. Advanced Visualization Tools: Using Filters, Using the Detail panel, using
the Size panels, customizing filters, Using and Customizing tooltips,
Formatting your data with colors:

Create Views in Tooltips (Viz in Tooltip)
Applies to: Tableau Cloud, Tableau Desktop

As you craft views and look for ways to reveal more details about data to your audience, you can
embed visualizations within tooltips—also known as "Viz in Tooltip."

Sales By Category

Category

L
7

Office Supplies
$719,047

Category Sub-Catego.

$719,047

When a user hovers over a mark, the tooltip displays relevant data and details from another
visualization filtered to that mark.

You can show related vizzes in tooltips to help your audience engage with the data at a different or

deeper level, while keeping them in the current context and maximizing the space available for the
current view.

General steps to create a Viz in Tooltip
1. Create a visualization in the source worksheet in Tableau.

2. Create a visualization in a target worksheet view to serve as the Viz in Tooltip. Give the
worksheet a name that helps you identify it as a Viz in Tooltip.

In the source worksheet, click Tooltip in the Marks card. In the Tooltip Editor, insert a
reference to the Viz in Tooltip target worksheet.

Optional: Hide the target sheet for the Viz in Tooltip.

Test the resulting Viz in Tooltip by hovering over different marks in the source worksheet
view. If the Viz in Tooltip is too large for the tooltip window, adjust the height and width of
the target worksheet visualization. You might also consider simplifying the structure and

detail in the target visualization.

Note: By default, Viz in Tooltip is filtered on 4/l Fields. Change the level of detail for Viz in
Tooltip by defining a filter on Selected Fields.
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Configure a Viz in Tooltip

You will need a source worksheet visualization and a target worksheet visualization to create a Viz
in Tooltip.

These steps use the example of a source view that is a map showing sales profits by state, and a
target sheet with a chart that shows profits by product sub-category.

Create the source and target visualizations in a worksheet

1. In Tableau, figure out the worksheet that you want to use as your source visualization. Or
build a new visualization on a new worksheet. This will be your source view.

Create a new worksheet to serve as the target visualization.

Keep the number of filters used in the target view to a minimum.

Name the target view so that you will be able to identify it in a list of other sheets.
Insert a reference to the target worksheet in the source worksheet tooltip

1. In the source sheet, click the Tooltip button in the Marks card to open the Tooltip Editor.

Filters

U.S. Sales - Profits

-
Marks Edit Tooltip

S Automatic -
= Tableau Book

2| o R S
Color | | Size | | Label "
<Country>

ass “r =State>
Detail | Tooltip <SUM(Profit)>

B SUM(Profit)
. G
B [ State

| Show tooltips  Responsive - Show tooltips instantly =
| Indude command buttons

| Alow selection by category
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2. Click the Insert menu in the Tooltip Editor. In the Insert menu, select Sheets, and then
select a target sheet.

Eﬁmwx'l 5

Sheets CommissionProjection
erCverview
Data Source Name R

Data Update Time CustomerRank
Sheet Name CustomerScatter

Workbook Name DaystoShip
Forecast
Page Count OTE

Page Name
Page Number

Performance

Product Detail Sheet
Default Caption ProductDetails

Default Titlie ProductView
QuotaAttainment

Sale Map

Sales

Parameters.Base Salary Sales by Product
Parameters.Churn Rate Sales by Segment
Parameters.Commission Rate ShippingTrend
Parameters.New Business Growth ShipSummary
Parameters.New Quota INTE Tooltip: Profit by Sub-Categorny
Parameters.Profit Bin Size Total Sales
Parameters.Sort by U.S. Sales - Profits fixed
Parameters.Top Customers What If Forecast

Full Name
User Name

Country

Latitude (generated)
Longitude (generated)
State

SUM(Profit)

All Fieids

The markup for the Viz in Tooltip is automatically added. (In this example, the original
markup fields have been removed.)

Edit Tooltip =]
Takle Book = w0 = [o][z][u]m-[E[E 3] [ e~ %]
N T T TR SN SR

<Sheet name="Tooltip: Profit by Sub-Category™ maxwidth="300" maxheight="300" filter="<All Fields>">

N

Example of markup automatically generated for Viz in Tooltip
This is the resulting markup for this example:

<Sheet name="Tooltip: Profit by Sub-Category" maxwidth="300" maxheight="300"
filter="<All Fields>">

By default, the Viz in Tooltip is filtered on All Fields (filtered on all fields possible, and on
the most specific level of detail).
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Click OK.

3. Go back to the source sheet and test the Viz in Tooltip. Hover over different marks to see the
resulting Viz in Tooltip. Make adjustments to the target view as necessary to improve the Viz
in Tooltip.

\

Sub-Catego..
copiers I
Binders NN
Tables [N
Accessories _
Storage
Faper
Furnishings
Phones
Chairs
Machines
Appliances
$5,000
Profit

fiew is too large to show

The Viz in Tooltip in this example shows a message that indicates that some of the data in
the target view is not being shown. If you see this message, you can adjust the height and
width settings in the parameters for the Viz in Tooltip to make the view size larger.

Change the size of the Viz in Tooltip

You can manually change the maxwidth and maxheight values to resize the Viz in Tooltip. The
default size is 300 by 300 pixels. To change the size, manually replace "300" with another value. If
you need to set the value greater than 600 pixels, you might want to reconsider whether the target
view is a good candidate for Viz in Tooltip.

1. In the source sheet, click the Tooltip button in the Marks card to open the Tooltip Editor.

2. Select the number value for maxwidth and maxheight and type a different value to replace it.
For example:

<Sheet name="Tooltip: Profit by Sub-Category" maxwidth="500" maxheight="500"
filter="<All Fields>">

Click OK
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Example of a Viz in Tooltip set to 500 pixels width and height. The author also created more
space for the header text in the in the target sheet view.

Change the filter for the Viz in Tooltip

By default, Viz in Tooltip is filtered on A/l Fields. This means the view is filtered on all dimensions
in the current view (not including fields on the Filters shelf), at the most specific level of detail.

You can change the level of detail for Viz in Tooltip by defining a filter on selected fields, similar to
filtering on Selected Fields in Filter Actions.

1. In the source sheet, click the Tooltip button in the Marks card to open the Tooltip Editor.
2. Place your cursor within the filter value (filter="<place cursor here>"), and then click the
Insert menu to select an available field. Or, manually replace the <A4ll Fields> value with the

name of a field in the view. For example:

<Sheet name="Tooltip: Profit by Sub-Category" maxwidth="300" maxheight="500"
filter="<State>">

You can also filter more than one selected field by separating the field names with a comma.
For example:

<Sheet name="Tooltip: Profit by Sub-Category" maxwidth="300" maxheight="500"
filter="<Country>,<State>">

To filter on date level, you will need to include the string that specifies the date level with the
field name. For example:

<Sheet name="Tooltip: Profit by Month" maxwidth="300" maxheight="300"
filter="<MONTH(Order Date)>">

Note: The date filter in the Viz in Tooltip script must match exactly the date level of the field
in the view.
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Hide or show a Viz in Tooltip worksheet

You can hide and show a worksheet used for Viz in Tooltip with options similar to those for
dashboards and stories.

Hide a Viz in Tooltip worksheet

Note: If the source sheet is hidden for a dashboard, you will first need to first unhide that
worksheet from its dashboard to access it.

To hide a Viz in Tooltip worksheet, from the tab for the target worksheet that is the Viz in
Tooltip, select Hide.

_

Arizona -10..79 overall
Profit Ratio by City
vuma -s5a5 I
Phoenix 28 6% IR
Chandler -I1 49
Mesa -10. 7%
Scottsdale -&. 1%
Peoria - 8%
Gilbert
Tucson
Glendale
& OpenSireethap confributors Scncials
Tempe
Sale Map | Tooltip: Profit Ratiot -0/ Vista
Bullhead Citwv
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To show a Viz in Tooltip worksheet, from the tab for the source worksheet, select Unhide All

Sheets.

MNevada Z71.2% overalf
Profit Ratio by City
Sparks
Reno X7 5%
Las YWegas ITE T%
Henderson | 20 5%
Morth Las Vegas [HIINININGINGNGGEN - -7

2 OpenSireethlap confributors

Sale Map HH Product H Customers EHH Shippinz ShipSummanry ShippingTrar

Examples of Viz in Tooltip

When you create a Viz in Tooltip, users can hover over a mark to examine details-on-demand,
within the context of the original view. A Viz in Tooltip is a static image of data from another
view that is relevant to a mark in the current view. Hovering over or selecting the mark reveals

data from another sheet—filtered for that mark—in its tooltip.
Use Viz in Tooltip to show:

e Data at another level of detail
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Sales By Category

Category

ry: Office Supplies
$719,047
Category Sub-Catego.
Office Fasteners  $3,024
Supplles $12,486
$16,476
$27,119
$46,674
W $78,479
s [l $107,532
I 5203413
I 5223 844
D 719,047
$0 $1,000,000

Sales

o Different, but relevant data

Sub-Catego..

Top 5 countries for Chairs:

Country

e How the value of a mark changes over time

May 2014 Global Superstore Sales
Month of Order Date

Sub-Catego.. May 2014

Chairs

Bookcases [N
appliances NG
Tables I '
Accessories [
Machines J /A M\ n
Binders p A
Art 2
Furnishings
Paper
Supplies 2012 2014
Envelopes Month of Order Date
Fasteners

LabDels

e Multiple visualizations in one tooltip
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Month of Order Date

Country

e A legend for the main view

Population by Werld Region

When you show related views in tooltips, you can help your audience engage with the data at a
deeper level, while maximizing the space available for the current view.

Tips and notes on using and configuring Viz in Tooltip

You can use worksheets to create a Viz in Tooltip, but you cannot use dashboards or
stories to create a Viz in Tooltip.

A Viz in Tooltip is a static image of a target view, not an interactive sheet. A Viz in
Tooltip cannot have its own Viz in Tooltip.

You will need a source worksheet visualization and a target worksheet visualization to
create a Viz in Tooltip. You will need to create a target view to make it available in the
Tooltip Editor.

Use a standard naming scheme for the target sheets you plan to show in tooltips, such as
Tooltip: Name of View. Using a standard naming scheme will help you keep track of
views that you are using in tooltips.

For the target view, consider the size of the view data and how the view will look in the
tooltip. You will be able to specify the size for the Viz in Tooltip when you configure it,
but you will need to check to see how it is displaying and possibly make adjustments to
the view before you publish it.
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Remember that the target view is displayed in the context of the source view. Keeping
the target visualization simple can help with performance and reduce cognitive load.

If you click Show Me in the source sheet and it changes the view structure, all tooltip
edits including Viz in Tooltip references will be reset. You will need to reconfigure the
Viz in Tooltip.

One target sheet can be referenced by one Viz in Tooltip source sheet at a time, because
filters are applied directly to the referenced sheet. When a sheet is already being used as a
target sheet in a tooltip, it becomes unavailable for selection in the Tooltip Editor.
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8.Creating dashboard and story telling,creating your first dashboard and

story,design for different displays,add interactivity to your dashboard,
distributing and publishing your visualization.

Create a Dashboard
Create a dashboard, and add or replace sheets

You create a dashboard in much the same way you create a new worksheet.

1. At the bottom of the workbook, click the New Dashboard icon:

Table Map [g Hi

2. From the Sheets list at left, drag views to your dashboard at right.

Dashboard Layout &é}
Default >
_

P
Device Preview £

Phone

Size
min 1000x620 - auto

Sheets

@ Performance
Forecast

& What If Forecast
G Sale Map

@ Sales by Segment
@ Sales by Product

3. To replace a sheet, select it in the dashboard at right. In the Sheets list at left, hover over
the replacement sheet, and click the Swap Sheets button.

Sheets

@ Performance ¢ |
Forecast [Swap Sheets =
What If Forecast o

% Sale Map

[ Sales by Segment
[ Sales by Product

Add interactivity

In the upper corner of sheet, enable the Use as Filter option to use selected marks in the
sheet as filters for other sheets in the dashboard.

Department of CSE




2024-25

Use as Filter i

Add dashboard objects and set their options

In addition to sheets, you can add dashboard objects that add visual appeal and interactivity.
Here's guidance about each type:

Horizontal and Vertical objects provide layout containers that let you group related
objects together and fine-tune how your dashboard resizes when users interact with them.
Text objects can provide headers, explanations, and other information.

Image objects add to the visual flavor of a dashboard, and you can link them to specific
target URLs.

Web Page objects display target pages in the context of your dashboard. Be sure to
review these web security options, and be aware that some web pages don't allow
themselves to be embedded

Blank objects help you adjust spacing between dashboard items.

Navigation objects let your audience navigate from one dashboard to another, or to other
sheets or stories. You can display text or an image to indicate the button's destination to
your users, specify custom border and background colors, and provide informational
tooltips.

Download objects let your audience quickly create a PDF file, PowerPoint slide, or PNG
image of an entire dashboard, or a crosstab of selected sheets. Formatting options are
similar to Navigation objects.

Extension objects let you add unique features to dashboards or integrate them with
applications outside Tableau.

Ask Data objects let users enter conversational queries for specific data source fields,
which authors optimize for specific audiences such as sales, marketing, and support staff.
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Add an object

From the Objects section at left, and drag an item to the dashboard on the right:

™ Navigation ——p

Copy objects

You can copy and paste objects either within the current dashboard, or from dashboards in other
sheets and files. You can even copy objects between Tableau Desktop and Tableau in your web
browser.

You can't, however, copy the following:
Sheets in a dashboard
Items that rely on a specific sheet, such as filters, parameters, and legends
Layout containers with something you can't copy inside them, like a sheet or filter
Objects on a device layout

Dashboard titles

Select a dashboard object, and from the object menu, select Copy Dashboard Item. Or
from the main menu, select Dashboard > Copy Selected Dashboard Item.

Copy Dashboard Item

Go to the dashboard where you want to paste the object. Then either select nothing to
paste in the upper-left corner of the dashboard, or select an existing item to paste next to.

. In Tableau Desktop, choose File > Paste. In a browser, either choose Edit > Paste or use
the keyboard shortcut for pasting.

The object is pasted 10 pixels below and to the right of the upper-left corner of the
dashboard or the selected object. To move the pasted object, drag the handle at the top.
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Set options for objects

Click the object to select it. Then click the arrow in the upper corner to open the shortcut menu.

Sales by Product Category {*j

Jan Mar Apr May Jun

Furniture Bookeases | 85,352 87,352 $4720 56,250 | §5,148 §83

- suTZBS ...I

Furnishings | $3,980 | $5,158 | $7,538 | $6,893 | $5523 | §7

Tables $10,552 . $5,913 59,288 . $1(

Detailed options for Image objects
With the Image object, you can either insert image files into dashboards or link to images posted
on the web. In either case, you can specify a URL the image opens when clicked, adding
interactivity to your dashboard.
1. From the Objects section at left, drag an Image object to your dashboard at right. Or, on
an existing Image object in a dashboard, click the pop-up menu in the upper corner, and

choose Edit Image.

Click either Insert Image File to embed an image file into the workbook or Link to
Image to link to a web-based image.

Consider linking to a web-based image when:

The image is very large and your dashboard audience will view it in a browser
The image is an animated GIF file.

Department of CSE




DV Lab 2024-25

Edit Image Object x

Insert Image File Link to Image

[ https:#example.com/uploads/globe_image.png |

Options
Fit Image
] Center Image

URL Opened When Image Is Clicked

www.tableau.com

Alt Text

Opens Tableau's website

If you're inserting an image, click Choose to select the file. If you're linking to an image,
enter its web URL.

Set remaining image fitting, URL linking, and alt text options. (Alt text describes the
image in screen-reading applications for improved accessibility.)

Detailed options for Navigation and Download objects

Navigation and Download objects have several unique options that help you visually indicate a
navigation destination or file format.

Open the flight delays viz

A navigation button using text for the button style

1. In the upper corner of the object, click the object menu, and choose Edit Button.

Edit Button...
Navigate (Alt+click)

Do one of the following:
o From the Navigate to menu, choose a sheet outside the current dashboard.
o From the Export to menu, choose a file format.

Choose image or text for Button Style, specify the image or text you want to appear, and
then set related formatting options.

For Tooltip text, add explanatory text that appears when viewers hover over the button.
This text is optional and typically best used with image buttons. Show and hide objects
by clicking a button

Show/Hide buttons let dashboard viewers toggle the visibility of dashboard objects, revealing
them only when necessary.
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How hidden objects affect layouts

When a floating object is hidden, it simply reveals any objects beneath it. Show/Hide buttons can
be particularly helpful when you want to temporarily hide a floating group of filters to reveal
more of a visualization.

Select Region:

(o) (All)
Midwest ||
Northeast ,

Select State:

| Highlight State _»

Obesity Rate:
—
11% 47%
-

When a tiled object is hidden, the results depend on the object's level in the layout hierarchy.

e In most cases, you'll want to place objects you plan to hide in a Horizontal or Vertical
layout container, because hidden objects will have their space filled in by other objects in
the container.

By contrast, in the Tiled layout container at the very top of the layout hierarchy, a hidden
object leaves blank space behind.

Add and configure a Show/Hide button
1. Select a dashboard object.
2. From the pop-up menu in the upper corner of the object, select Add Show/Hide Button.

Year Range

2001
. D Remove Container
e _ Add Show/Hide Button

Region .
Distribute Contents Evenly
® (A

3. From the button menu, choose Edit Button.

Edit Button...
Hide (Alt+click)

4.Set these options:

Department of CSE




2024-25

Dashboard Item to Show/Hide specifies the target object. (An object can be the
target of only one Show/Hide button at a time. Choose None if you want to target
the object with another Show/Hide button.)

Button Style specifies whether image or text displays for the button.

Button Appearance specifies how the button looks when the item is both shown
and hidden. Click Item Shown and Item Hidden to choose different images or
text for each state.

Tooltip text provides explanatory text that appears when viewers hover over the
button. (For example, you might enter "Show or hide filters" for a container with
filter menus.)

5. If necessary, drag the button to a different location or resize it to better fit your layout.

Create a Story
Create a story point

1. Click the New Story tab.

by B0

Tableau opens a new story as your starting point:

Story Title

2. In the lower-left corner of the screen, choose a size for your story. Choose from one of
the predefined sizes, or set a custom size, in pixels:

Story size
Story (1016 = S6A)

Fixed size
Story (1015 = 9643
e c
Sy . o
u v
= v

Blog Embedded (&S50 x S60)
Small Blog Embedded (420 x 6503

3. By default, your story gets its title from the sheet name. To edit it, right-click the sheet
tab, and choose Rename Sheet.

If you're using Tableau Desktop, you can also rename a story by double-clicking the title.

Department of CSE Page 83




DV Lab 2024-25

4. To start building your story, double-click a sheet on the left to add it to a story point.
In Tableau Desktop, you can also drag sheets into your story point.

— Cepet * Story Title

New Storypoint

Blank Duplicate Add a caption

[ Area Timeline
[ Forecast

A Dragtoadd text

Show title

Size

Story (1016 x 964)

When you add a sheet to a story point, that sheet remains connected to the original sheet.
If you modify the original sheet, your changes will automatically be reflected on the story
points that use it.

Click Add a caption to summarize the story point.

In Tableau Desktop, you can highlight a key takeaway for your viewers by dragging a
text object to the story worksheet and typing a comment.

To further highlight the main idea of this story point, you can change a filter or sort on a

field in the view. Then save your changes by clicking Update on the story toolbar above
the navigator box:

b

b
L""'LJ pdate

In 1960, the
world’s population
numbered 2 billion

7. Add another story point by doing one of the following:
o Click Blank to use a fresh sheet for the next story point.

Story Layout

New Storypoint

Blank Save as Mew

H World Dashboard
[}, Area Timeline
[, Forecast

o Start customizing a story point and click Save as New on the toolbar above the
navigator box.

m Save as New
The highest
elevations are
in the Rockies.
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o Click Duplicate to use the current story point as the basis for a new one.
Explore layout options
You can refine the look of your story using the options on the Layout tab.
1. Click the Layout tab.

2. Choose a navigator style that best suits your story, and show or hide the next and
previous arrows.

SOV [y Eay ot ' Global Development
Navigator Style
Caption boxes
) Numbers
Dots
- Arrows only

Show arrows

Format a story
Resize captions (Tableau Desktop only)

Sometimes the text in one or more of your captions is too long to fit inside the height of the
navigator. In this case, you can re-size the captions vertically and horizontally.

1. In the navigator, select a caption.

2. Drag the border left or right to resize the caption horizontally, down to resize vertically,
or select a corner and drag diagonally to resize the caption both horizontally and
vertically.

All captions in the navigator update to the new size.

The Japananese More and more
earthquake and earthguakes are being
tsunamiof 2011 detected

Fit a dashboard to a story

You can fit a dashboard to the exact size of a story. For example, if your story is exactly 800 by
600 pixels, you can shrink or expand a dashboard to fit inside that space.

Click the Size drop-down menu and select the story you want the dashboard to fit inside.
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Size
Custom size (1134 x 729) -

Fixed size -~

Custom -
Generic Desktop (1366 x 7683
Desktop Browser (LOO0 x S00)

1 Full Screen (1024 x 768}

Laptop Browser (800 x 6002

Web Page Embedded (200 x S003
Blog Embedded (650 x S60)

Small Blog Embedded (420 x 650
Column (S50 x 1000

Story (1016 x 9643

Letter Portrait (850 x 11007

Letter Landscape (1100 x 8500
Legal Landscape (1150 x 700X

A3 Portrait (1169 = 1654

A2 Landscape (1654 x 1169}

A4 Portrait (227 x 116S)

A4 Landscape (1169 x B27)

Fit to A Seismic Story (1000 x 798
Fit to Earthauake story (Automatic

W

Custom

Format a story's shading, title, and text objects (Tableau Desktop only)

To open the Format Story pane, select Format > Story.

Format Story Flow Cytometry Testing

Story Shading
Default: [ ]

wWe analvzed cells .. to seewhat antigens We categized cells
individuallw. . areonthe cells individually and in
relation to other cells

Story Title
Formt: Tableau Re_.

Alignment: Left

Shading:

Bordar [ ] ] | B
Navigator N N

: Tableau B ...... --

Descriptions] -
e = AEAEEER | =N ]
S 11 111 | ]
Shading: IDED!E D [ .--
N .

Border: -
More colors. ..
Ak 2K 3K A 5K =19 TK 8K

ok SK 10K 11K 12K 13K

Clear all formatting (Tableau Desktop only)

To reset a story to its default format settings, click the Clear button at the bottom of
the Format Story pane.

To clear a single format setting, right-click (Windows) or control-click (macOS) the
format setting you want to undo in the Format Story pane. Then select Clear.

For example, if you want to clear the alignment of the story title, right-click (control-
click on Mac) Alignment in the Title section, and then select Clear.
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Delete a story point

Click the X in the toolbar above the point's caption:

In 1960, the Befo
world's population  worl
numbered 3 billion grew

Present your story

. In Tableau Desktop, click the Presentation Mode button & on the toolbar. Or, publish
the story to Tableau Cloud or Tableau Server, and click the Full Screen button in the
upper-right corner of the browser.

To step through your story, click the arrow to the right of the story points. Or, in Tableau
Desktop, use the arrow keys on your keyboard.

To exit Presentation or Full Screen mode, press Esc
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9.Tableau file types, publishing to Tableau Online, Sharing your
visualizations, printing, and Exporting.
Tableau File Types :

Workbooks (.twb) — Tableau workbook files have the .twb file extension. Workbooks
hold one or more worksheets, plus zero or more dashboards and stories.

Bookmarks (.tbm) — Tableau bookmark files have the .tbm file extension. Bookmarks
contain a single worksheet and are an easy way to quickly share your work.

Extract (.hyper) — Tableau extract files have the .hyper extension. Extract files are a
local copy of a subset or entire data set that you can use to share data with others, when
you need to work offline, and improve performance.

Data Source (.tds) — Tableau data source files have the .tds file extension. Data source
files do not contain the actual data but rather the information necessary to connect to the
actual data as well as any modifications you've made on top of the actual data

Changing the Repository Location

1.

Select File > Repository Location.

2. Select a new folder that will act as the new repository location in the Select a Repository

dialog box.

3. Restart Tableau so that it uses the new repository.
Share your findings:
Use Tableau Public:

1.

Select Server > Tableau Public > Save to Tableau Public.

2. Enter your Tableau Public credentials in the dialog box.

>
+ableau+public

Create one now for free

If you don't have a Tableau Public profile, click Create one now for free open the Data Source
page. Then in the top-right corner, change the Connection type from Live to Extract.

Department of CSE




DV Lab 2024-25

Tobleau Server

An error occurred while attampling to save the workbook.

The Tableau server you are publishing to does not permit external database connections. Use
the Data menu to create an extract for the following data sources

Data Extract Required
Sample - Superstore

Learn More

[ Ok

4. For the second (and last) time, select Server > Tableau Public > Save to Tableau
Public.

5. When your browser opens, review your embedded story. It will look like this:

+ableau*:public GALLERY  AUTHORS  BLOG  RESOURCES  ACTIVITY  ABOUT .

Tweak the viz title. give it a brief description. and call out those who offered inspiration.

| | .I|| b ||IU||H ||I|‘

6. Click Edit Details to update the title of your viz, add a description, and more.
7. Click Save.

8. To share with colleagues, click Shareat the bottom of your viz.

Share =

Current View Original View
Embed Code

I =div class="tableauFlaceholder’ id="wvii

Limk
hivps_/“public.tableau. comwshared.” RV

=1, = Ed

9. To share your story:
Copy the Embed Code and paste it in your web page HTML.
Copy the Link and send the link to your colleagues.
Send an email using your default email client by clicking the email icon.

d. Share on Twitter or Facebook by clicking the appropriate icon.
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Use Tableau Server:

Publish to Tableau Server:

1. Select Server > Publish Workbook or click Share ag on the toolbar.

2. Enter the name of the server (or IP address) that you want to connect to in the dialog box
and click Connect.

Share wvia Tableau Server or Tableau Online

Serve r:| |

Cancel

Tableau Online

Dom't have a Tableau Server or Tableau Online account? Quickly create a
Tableau Online site to share your work.

Create Site »>

In the Name field, enter Improve Profits in the South.

If you want, enter a description for reference, for example "Take a look at the story I built
in Tableau Desktop!"

Under Sheets, click Edit, and then clear all sheets except Improve Profits in the South.

FPublish Workbook to Tableau Saerver

ook at the story | buislt irn T

Sales by Product. Resicn Sales by Product-Regicon
Sales im the South Sales in

FProfit hiaD Profit !

Mesative Profit Bar Chart Megative

Regional Sales and Prafit e

ove profits in the Sowth o Imiprowe profits in the Sowuth

Fome T

6. Click Publish.
If prompted, enter your server credentials.

The Publishing Complete dialog box lets you know that your story is ready to view.

[*1 Improve Profits in the South

Preview different device layouts
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Send a link to your work:

1. navigate to the Improve Profits in the South story that you published.

111 Improve Profits in the South

2. Click Improve Profits in the South.

Your screen will update to look like this:

.
#iae 2 ir » Markert " 2021 ] st o ir
" llosing a < i ant arr 3 vt > F

3. From the menu, select Share.

al B3 subscribe & Edit o3 Share

Embed Code

<script type="text/javascript’ src="http:
Link

https: 7 server-1 Sviews/ ImproveProfits

4. To share your story:
a. By copying the Embed Code and pasting it in your web page HTML.
b. Send a link by copying the Link and sending the link to your colleagues.
c. Send an email by using your default email client: Click the email icon.

Print Views from Tableau Desktop:
Set up the page:
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To begin, select File > Page Setup.

General settings :

Show - Show or hide the title, view, caption, color legend, shape legend, size legend, and
map legend.
Headers and Breaks - Control the appearance of these table elements.
o Repeat headers and legends on each page - adds table row and column headers at
the top of each printed page when a view breaks across several pages.
o Break pages on pane boundaries - prevents page breaks in the middle of a table
cell.
Pages Shelf - If the view uses the Pages Shelf, specify whether to print the current page
or all pages.

Layout settings:

Legend Layout - If you include one or more legends, select how you want the legends to
appear on the printed page.

Margins - Specify top, bottom, left, and right margins by typing values into the text
boxes.

Centering - Optionally, select whether to center the view horizontally or vertically—or
both—on the page.

Print Scaling settings:

e Print Scaling - Scale a view to fit within a single page or print across multiple pages.
Select from the following options:

o Automatic — Scales the view automatically based on the paper size.

o Scale to — Scales the view to the specified percentage of its original size.

o Fit to — Scales the view to fit within the specified area. Select the number of
printed pages across and down. For example, if you have a really wide view that
is not very tall, you can specify three pages across by one page down.

e Page Orientation -

o Use Printer Setting — Use the page orientation that is already specified by the
printer.

Portrait — Presents the view so that it is oriented vertically on the printed page.
Landscape — Presents the view so that it is oriented horizontally on the printed

page.

The following diagram shows the difference between portrait and landscape page
orientations.

ulln

Print a view
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After Page Setup settings, select File > Print
Show Selections:

When this option is selected any selections you’ve made in the views will be maintained while
printing.

Change the Print Range:
Select from the following print ranges:
o Entire Workbook - Prints all the worksheets in the workbook.
e Active Sheet - Prints only the sheet currently displayed in the workbook.

o Selected Sheets - Prints the selected sheets.

Print to PDF

Print to PDF using a Windows computer:

1. Specify page setup options for each sheet in your workbook.

2. Select File > Print to PDF.

Print to PDF

Range Paper Size

() Entire Workbook [Letter

(@) Active Sheet @) Portrait
Selected Sheets (") Landscape
Options

Wiews PDF File After Printing Show Selections

ok ][ concal |

In the Print to PDF dialog box, select the print Range:
o Entire Workbook ,Active Sheet ,Selected Sheets

Select a Paper Size. If you select Unspecified, the paper size will expand to the
necessary size to fit the entire view on a single page.

Select View PDF File After Printing if you want to automatically open the PDF after
creating it.

Select whether to Show Selections. When this option is selected the selections in the
views are maintained in the PDF.
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8. Click OK and specify where you want to save the PDF. Then click Save.
Print to PDF using a Mac computer
Specify page setup options for each sheet in your workbook.
Select File > Print.

In the Print dialog box, click Show Details to select a print range:
o Entire Workbook,, Active Sheet, Selected Sheets

Click PDF > Save as PDF.

Pages: All E

7 PDF = Show Details Cancel Print
Qpe in
ave as PDF...

Add PDF to iBooks

Mail PDF

Save PDF to Web Receipts Folder
Send PDF via Messages

Edit Menu...

5. Specify where you want to save the PDF, then click Save.

Export Data from Tableau Desktop
Export data in the data source

Export your data to .csv file

Exporting your data in the Tableau data source using this format creates an independent data
set and can be a convenient and flexible way to share your data with others.There are two
primary ways you can export your data in the data source to a .csv file in Tableau:

From the Data Source page: On the Data Source page, select Data > Export Data to CSV to
export all the data in your data source to .csv file.

From the view: On the sheet tab, drag a field to the Columns or Rows shelf, click the View Data
icon in the Data pane, and click the Export All button.

Data Analytics Ll I Columns

B Sarnple - Supacctors = e
Dimensions

~ [ Customer Sheet 1
R 7 View Dota: Sarmpie - Superstore =1

Ate Segrners 9,994 rovs =[] S ahsses Copy [ E=portaa

~ @ Owder 10 CEy Country Customes Mame M
=1 Ordwr Darta Hendersan Urited States  Clars Gute |
fre Order D Henderson Urited States  Clars Gute:

B Shep Dete - Los Angeles Urited States  Diarmin Wan Huff
sc Ship Mode Fort Lsderdale  Unked Sktates  Sean ODonnell

~ &  Location = Fort Lauderdale  Unked States  Sean SfDonncll
@ Courtry Los Angeles Unked States  Brosina Hoffman

& Seare

Extract your data

Another way to export all of your data or a subset of your data in the data source is to create an
extract (.hyper) file. An extract functions as an independent data.
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Export the data source

After you connect to your data, you can export and save your data source as a Tableau data
source (.tds) file. Saving the data source creates a shortcut to your remote data

Export data used in the view

Export data in the view to Microsoft Access or .csv

Export the data that is used to generate the view as an Access database (Windows only) or .csv
file (Mac only).

In Tableau Desktop, select Worksheet > Export > Data.
Select a location and type a name for your Access database or .csv file.
Click Save.

If you're on Windows, the Export Data to Access dialog box displays to give you the
option to immediately use the new Access database and continue working in Access
without interrupting your work flow.

eerort e vo Ace I —

Destinatior

File name: C- Users userab™Docume rts My Tableau Repc

Table name: HWC

Connect after export:
Connection mame: HWC 1 Connmection

@ Cumrent selection

Export crosstab of data in the view to Excel

If the view you are exporting contains a lot of data, In this case, if you choose to exclude the
formatting from the export, performance of the export might improve.

e In  Tableau  Desktop: select Worksheet > Export > Crosstab  to  Excel.
If you're using a Mac, this option opens a dialog box where you can save the file. You
must then manually open the file in Excel.

In Tableau Server or Tableau Cloud, open a view or dashboard and

select Download > Crosstab.
Select which sheets from the workbook to export data from.

Copy data in the view to clipboard
Copy the data used to generate the view so that you can paste it into another application.

1. Create a view.
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2. Select Worksheet > Copy > Data.

3. Open another application, such as Word, and paste the data into the document.

Category Customer Name Sales
Furmiture Saron Bergman S3971
Furniture Asdam Shillilgsburg
Furniture Adrian Barton S1,280
Furniture Admees Bixby S16

Office Supplies Aaron Bergman S274

Office Supplies Adam Shillilgsburg S1,058

Copy crosstab of data in the view to clipboard

Copying a crosstab is restricted by some general conditions:

You must copy all records in the view. You cannot copy a subset of records.

This option is valid for aggregated views only. It cannot be used on disaggregated views
of data because a crosstab is by definition an aggregated view of data. This means
the Aggregate Measures option on the Analysis menu must be selected in order for
copying a crosstab to work properly.

You cannot copy a crosstab if the view contains continuous dimensions such as
continuous dates and times.

Other restrictions may apply depending on the data in your view.

After the general conditions are met, copy the crosstab.

1. Create a view.

2. Select Worksheet > Copy > Crosstab.

3. Open another application, such as Excel, and paste the crosstab.
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i B C [
Category Category Category
Customer Mame Furniture Office Sug Technology
Aaron Bergman 5391 5274 5222
Adam Shillingsburg S2,077 S1,058 S120
Adrian Barton 51,280 511,489 51,704
Aimee Bixby 516 5379 5572
Alan Barnes 5131 5769 5213
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10.Creating custom charts,cyclical data and circular area
charts,dual axis charts

Creating custom charts :
Set up configuration

Each time you use this extension you'll want it to be based on different data found on different
worksheets so, we'll let the dashboard author pick which worksheets and fields should be used in
a configuration pop-up window. We'll need to build four inputs and a button. We need to collect:
the source worksheet to build the chart from, the dimension and measure fields to use on that
worksheet, and the worksheet we want to filter when you click on the chart.

Set up the canvas

we'll need to get the dashboard data and create the chart, let's set up the canvas where it will be
drawn. Make sure to bring in the Tableau Extensions API and the Chart.js library to your
index.html page. Then set up a canvas element we can use to draw the chart as well as a
container to help with styling and positioning of the canvas.

Get the chart data

In order to build the chart, we'll need to get data from the dashboard, specifically from the
worksheets and fields selected in the configuration. Once you get the worksheet data you can
loop through the selected columns that contain the necessary values to plot in the next step.

Draw the chart

Now that we have the data let's pass it to Chart.js to plot a chart. Specifically, you can build a
polar area chart. This will require you to pass the data as well as some options on how you want
the chart to appear. This is where you can start to add additional customization to your chart.

Filter the dashboard

You may want to be able to use the custom chart to filter the rest of your dashboard. We can do
this by adding an event that triggers whenever a mark is selected in our Chart.js polar area chart.

Once the event is triggered we can use the data received to apply a filter to the rest of the
dashboard.

cyclical data and circular area charts
WHAT IS A CIRCULAR AREA CHART?
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It Also known as the Spider or Radar Chart, the Circular Area Chart, this chart shows the
different dimensions such as scores and rankings of one item. The further out a point is from the
center, the higher it ranks in a category.

WHEN TO USE A CIRCULAR AREA CHART

Circular area charts are a great way to compare members of a dimension in a function of several
metrics.

Dual Axis charts:
What is a Dual Axis Chart?
Dual-axis charts are a combination of two charts. It is used to visualize two or more different

measures in two different chart types i.e. it depicts the relationship between two variables with
different amplitude and scale.

To create a dual-axis chart we must have one date column and two measures.

steps to create a Dual Axis Chart
Connect a file
Drag and Drop Category into the column shelf
Drag and Drop Profit and Discount into the row shelf
e Here, we have two charts present on multiple axes

i Columns Category

= Rows

Category

ul SUM(Profit)

e Right-click on Sum (Profit)

e Select Dual-axis from the drop-down

o We get the desired dual-axis chart

i# Rows SUM(Discount) SUM(Profit)

Filters Category
W Furniture
B Office Supp..

5¢ B Technology
Marks L
ul Al 500
ul SUM(Discount) ; S
ul SUM(Profit) "
' Bar i ,

] & [T Furniture Office Supplies
Color | | Size || Label

Category

Detail | Toaltip

Bl Category

e In the Mark pane, you will get SUM(Discount) and SUM(Profit)
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Select the required chart from the drop-down

In SUM(Discount) select Bar chart

In SUM(Profit) select Line Chart

= Rows SUM(Dizcoun: ) SUM(Profit)

Al

Discount

Category
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