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Modules in this edition:

e QT-13 Tableau Platform & Connecting to Data
e QT-14 Building Views: Pills, Shelves & Axes

e QT-15 The Tableau Chart Gallery

e QT-16 Mapsin Tableau

e QT-17 Filters & the Order of Operations

e QT-18 Groups, Sets, Bins, Hierarchies & Sorting
e QT-19 Parameters for Interactive Analysis

e QT-20 Calculated Fields & Time Intelligence

e QT-21LOD Expressions & Table Calculations

e QT-22 Interactive Dashboards & Actions

Screens are from recorded training sessions. Names, avatars and account details are replaced or removed;
replaced values are marked DEMO DATA in the videos.



Tableau Platform & Connecting to Data

Video: 13_QT-13_Tableau_Platform_and_Connecting_Data.mp4-6:05- Stage: Development: Audience: Analysts new
to Tableau; QT-01and QT-02 recommended

Learning objectives

e Name the Tableau products and what each is for
e Connect to afile and explore the data source page
e Choose between relationships, joins, unions and blending

The Tableau product family

The Tableau product family

Connect to data and Clean, combine and Publish, share and Free, butevery saved View published
build workbooks and shape data before secure dashboards workbook is public. dashboards on phone
dashboards. analysis. for the organization. or tablet.
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Tableau is a family of products. Tableau Desktop is where analysts connect to data and build
workbooks. Tableau Prep Builder cleans and shapes data before analysis. Tableau Server, or the
hosted Tableau Cloud, is where an organization publishes, shares, and secures dashboards. Tableau

Public is free, but everything you save there is public. And the mobile app lets people view published
dashboards on the go.



A typical Tableau workflow has five steps

The Tableau workflow

Build

Worksheets

Prepare

Jata SouUrce pagey

Dashboard

Combine

Files, databases, cloud Relationships, joins, Drag fieldstoshelves  Layoutand actions Server or Cloud
types

A typical Tableau workflow has five steps. Connect to your data. Prepare it on the data source page.

Build views on worksheets. Combine views into dashboards. Then publish and share them through
Tableau Server or Tableau Cloud.

This is the Tableau Desktop start page

Discover

ﬂ h“ Get Started
- EJ | ;] IH |

Tour the Tableau Envirenment
ales_Dashboard ROAD ACCIDENT HR ANALYTICS D Sheet Sorter Dash
Connect Your Data

Prep Your Data

Publish to Cloud

Tableau Accelerators

This is the Tableau Desktop start page. The Connect pane on the left lists the data you can reach. To
a File covers Excel, text, JSON, PDF, and spatial files. To a Server covers databases such as Microsoft
SQL Server, MySQL, Oracle, and Amazon Redshift. In the center, Open shows your recent
workbooks, and Discover on the right links to learning resources.



Select More, and Tableau lists every connector

Installed Connectors (72) Google BigQuery PostgreSQL

Actian Vector Google Cloud SQL Presto

Alibaba AnalyticDB for MySQL Google Drive Progress Openkd
Alibaba Data Lake Analytics Hortonworks Hadoop Hive Qubole Presto
Alibaba MaxCompute IBEM DB2 Salesforce
Amazon Athena IBM PDA (Netezza) Salesforce CDP
Amazon Aurora for MySQL Impala SAP HANA
Amazon EMR Hadoop Hive Intuit QuickBooks C JRLd

If a database connector asks for a driver, install

Amazon Redshift Kognitio (deprecate it from Tableau's driver download page, then
reconnect.

deprecated Kyvos SAP Sybase IQ

Select More, and Tableau lists every connector. This installation has seventy-two built-in connectors,
from cloud warehouses like Snowflake and Databricks to applications like Salesforce, plus additional
connectors from partners. Type in the search box to find a source quickly. Built-in connectors need
no extra setup, although some databases need a driver installed.

Tip If a database connector asks for a driver, install it from Tableau's driver download page, then
reconnect.



The practice data: Sample Superstore

The practice data: Sample Superstore

Documents » My Tableau Repository : Datasources » Sample - Superstore.xis

Order ID, Order Date Regional Manager Returned
Customer, Segment Regien| Region Order ID
Region, State, City
Product, Category
Sales, Quantity, Profit

I Returns links to Orders on Order ID; People links on Region. ]

-
.,

For practice, the trainer used Sample Superstore, an Excel workbook that installs with Tableau. You'll
find itin your Documents folder, under My Tableau Repository, then Datasources. It holds three
sheets: Orders, with one row per order line; People, with a regional manager for each region; and
Returns, listing returned orders.



Connecting opens the data source page

Connection

® Live

Connecting opens the data source page. The Connections pane shows the Excel workbook, and
Sheets lists its tables. Drag Orders onto the canvas. Tableau reports twenty-four fields and ten
thousand one hundred ninety-four rows, previews the first hundred rows below, and shows each
field's name, type, and source in the metadata grid. At the top right you choose a Live connection or
an Extract.



Tableau assigns a data type to every field automatically: number, d...

Drag tables here to relate them. Learn more

MNone
Airport 100 -
Area Code (U.5.)
Abc o e CBSA/MSA (U.S.)
ao Number (decimal) .
Orders Ordet City

TAEIRar (WHOW) Congressional District (U.S.)

ner Name Segment Coul : sode
Dgte & Time +/ Country/Region
Dat
Powers Consumer Unit e County Central
_ °|  String NUTS Europe
1 Ober Home Office Unit Boolean : Central
State/Province
1 Ober Home Office Unit ZIP Code/Postcode Central
+/ Default
1 Ober Home Office Unit Central
Create from 4
rown Consumer Unit Geographic Role 5 Fennsyvania 19143 East
Image Role »
stezadi Home Office Unitewrcvases R —— Kentucky 42420 South
‘tezadi Home Office United States Henderson Kentucky 42420 South
'Rriant Carnnrate | Initerd States Athens Gearoia 2ANANS Snauth

Tableau assigns a data type to every field automatically: number, date, string, or boolean. Select the
type icon above any column to change it. Country, state, and city fields also get a geographic role,
which lets Tableau plot them on a map. Here the menu shows the roles, such as Country or Region,
State or Province, and Zip Code.

Now drag People and Returns onto the canvas

Orders — Returns -

W

Abc

Retumns

o

g Returned Order ID (Returns)

g Yes Us-2020-100762

S Yes US-2020-100762
Yes Us-2020-100762
Yes Us-2020-100762
Yes Us-2020-100867
Yes US-2020-102652
Yes US-2020-102652

Now drag People and Returns onto the canvas. Tableau draws a flexible line, called a noodle, to each
one. These are relationships. Tableau detected the common fields automatically: Order ID links
Returns, and Region links People. Select a noodle, or the Edit Relationship panel, to check or change
the matching fields.



Two layers on the data source page

Two layers on the data source page

Logical layer (relationships) Physical layer (joins & unions)

Where The canvas you see first Double-click a logical table

Tables Stay separate Merged into one table

At query time, per view, at the right level of

When combined detail

Before any view is built

Risk Lessduplication of measures Joins can duplicate rows and inflate totals

Thisis the key idea of the data source page: it has two layers. The logical layer, which you see first,
uses relationships. Each table stays separate, and Tableau writes the right query, at the right level of
detail, only when a view needs those fields. The physical layer, which opens when you double-click a
table, merges tables into one using joins or unions, before any view is built.

Double-click Orders to open its physical layer

Orders 0
Orders @ | People

Join X

® @ @ @
= | o
Inner Left Right Full Quter
Data Source People
Region B Region (People)
Jrders

Double-click Orders to open its physical layer. Tableau now says Orders is made of two tables.
Selecting the Venn icon opens the join dialog. Choose inner, left, right, or full outer, and set the join
clause: here, Region from the data source equals Region from People.



Combining data: which method?

Combining data: which method?

Method Use itwhen
Relationship Default choice; tables at different levels of detail
Join You need one flat table and know the row counts
Stack tables with the same columns, e.g. one file per
Union
month
Blending Combine separate data sources: primary + secondary

on linking fields

Layer / scope

Logical layer

Physical layer

Physical layer

Per worksheet

So how should you combine tables? Use relationships by default. Use a join when you need one flat

table and you understand the row counts. Use a union to stack tables with the same columns, such

as one file per month. And use data blending only to combine separate data sources, where a

primary source is linked to a secondary source on common fields, one worksheet at a time.

Live connection or extract?

Live connection or extract?

Live Extract (.hyper)

How Queries the source on every change

Freshness Always current
Speed Depends on the database
Upkeep MNone in Tableau

Saved snapshotin Hyper format

As fresh as the last refresh

Fast; works offline

Schedule refreshes after publishing

Finally, Live or Extract. A live connection queries the source every time the view changes, so data is

always current, but speed depends on the database. An extract saves a snapshot in Tableau's fast
Hyper format. It's quick, works offline, and can be filtered to fewer rows, but it must be refreshed,

usually on a schedule after publishing.



On a worksheet, related tables stay separate in the Data pane
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On a worksheet, related tables stay separate in the Data pane. Orders, People, and Returns each list
their own fields, with dimensions above measures. Next to them are the Marks card and the
Columns and Rows shelves, which you'll use in the next module.

Key takeaways

e Desktop builds; Server or Cloud shares

e Connected to Sample Superstore

e Checked data types; related three tables

¢ Relationships first; joins, unions, blending when needed

Practice

1. Connect Tableau Desktop to Sample - Superstore and drag Orders, People and Returns
onto the canvas. Write down which field links each relationship.

2. Change the data type of Postal Code to String and give City a geographic role.

3. Double-click Orders, join People with a left join, and compare the row count with the
related version.



Check your understanding

1. Which Tableau product cleans and shapes data before analysis?

2. Which layer keeps tables separate and combines them at query time?
3. When would you use a union?

4. What is the main trade-off of an extract?

Answers at the back of this handbook.



Building Views: Pills, Shelves & Axes

Video: 14_QT-14_Building_Views_Pills_Shelves_Axes.mp4 - 4:42 - Stage: Development- Audience: Analysts who
completed QT-13

Learning objectives

e Place fields on Columns, Rows and the Marks card
e Read pills: dimension vs measure, discrete vs continuous
e Build nested views, small multiples and dual axes

Dimensions and measures

Dimensions and measures

Qualitative: Category, Region, Customer Name. Quantitative: Sales, Profit, Quantity.

They slice the data and set the level of detail. Aggregated, SUM by default, e.g. SUM(Sales).

Tableau sorts every field into two kinds. Dimensions are qualitative: category, region, customer
name. They slice the data. Measures are quantitative: sales, profit, quantity. Tableau aggregates
them, summing by default, at the level of detail set by the dimensions in the view.



Discrete (blue) vs continuous (green)

Discrete (blue) vs continuous (green)

Discrete (blue pill) Continuous (green pill)

Creates Headers: one label per value

Typical Most dimensions

Dates YEAR(Order Date) - 2023|2024 | 2025
Changeit Right-click a pill = Discrete

Textfields can't be continuous: they have no numeric range.

An axis: a range of values

Most measures

Order Date as a timeline

Right-click a pill 2 Continucus

Separately, every field is either discrete or continuous, and the color of the pill tells you which. Blue

pills are discrete: they create headers, with one distinct value per label. Green pills are continuous:

they create an axis, a continuous range of values. Most dimensions are blue and most measures are

green, but you can convert many fields. A date, for example, can be discrete, giving one header per

year, or continuous, giving a timeline.

Here's a continuous field in action
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Here's a continuous field in action. Quarter of order date is a green pill on Columns, so Tableau draws
an axis along the bottom, and the profit measure on Rows becomes a line. Notice the Marks card has

switched to Line automatically.



Now discrete dimensions

Now discrete dimensions. The trainer placed Region, Category, Sub-Category, and Segment on
Rows, all blue. Each one nests inside the one before it, so the headers form a hierarchy: region, then
category, then sub-category, then segment. Sales on Columns is green, so it draws the horizontal

axis and the bars.

Move a dimension to Columns and you get small multiples
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Move a dimension to Columns and you get small multiples. Here Region sits on Columns next to
Sales, so Tableau draws one panel per region, Central, East, South, and West, each with the same
axis. Comparing regions side by side becomes easy.



What about two measures? Place Sales and Profit side by side on Col...

Sub-Categoryl

B Accessories
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Binders
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What about two measures? Place Sales and Profit side by side on Columns, and each gets its own

individual axis, with its own scale. Sub-Category on the Color shelf gives every bar a color, and the
legend on the right explainsiit.

To put several measures on one shared axis, use a blended axis with...

207.355

To put several measures on one shared axis, use a blended axis with Measure Names and Measure
Values. Measure Values on Columns holds the numbers. Measure Names on Rows labels each one.
The Measure Values card lists which measures are included, and a Measure Names filter controls
them. Here, profit, sales, quantity, and discount share a single value axis.



Three ways to show several measures

Three ways to show several measures

© 'ndividual axes © Blended axis €© Dualaxis

Measures side by side, each with One shared scale.

Two measures overlaid, one axis
its own scale.

on each side.
Measure Names + Measure

Drag both to Columns or Rows. Values. Best for similar units. Right-click the second pill = Dual

Axis.

Let's compare the three ways to show two or more measures. Individual axes give each measure its
own scale, side by side. A blended axis puts them on one shared scale, which works when the units

are similar. And a dual axis overlays two measures in the same space, each with its own axis on either
side.



Here's a dual axis
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Here's a dual axis. Sales and Profit are both on Rows, combined with Dual Axis, so the bars overlap.
But look at the two axes. Sales on the left runs to three hundred and fifty thousand, while profit on
the right only reaches fifty thousand. The scales don't match, so the bars can mislead.

I Tip When two measures share units, right-click the secondary axis > Synchronize Axis.



The fix is Synchronize Axis
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The fix is Synchronize Axis. After synchronizing, sales and profit share the same scale, so a profit bar
of forty-five thousand is drawn true to size against sales of three hundred and thirty thousand.
Measure Names on Color tells the two measures apart, and the axis title now reads Sales and Profit.

The Marks card

The Marks card

o Mark type o Color, Size, Label

Automatic, Bar, Line, Encode another field Addslevel of detail What appears on hover.
Area, Circle, Shape, visually. without headers.

Text, Map, Pie...

Finally, the Marks card. The mark type picks the chart: automatic, bar, ling, area, circle, and more.
Color, Size, and Label encode extra fields. Detail adds a dimension to the level of detail without
drawing headers. And Tooltip controls what appears when you hover.



Key takeaways

Dimensions slice; measures aggregate

Blue = headers; green = axes

Nested views and small multiples

Individual, blended and dual axes

Practice

1. With Sample Superstore, put Category and Sub-Category on Rows and SUM(Sales) on
Columns. Then move Region to Columns to create small multiples.

2. Drag Order Date to Columns, then switch it between discrete YEAR and continuous
MONTH and describe how the view changes.

3. Build a dual-axis chart of Sales and Profit by Sub-Category and synchronize the axes.

Check your understanding

1. What does a blue pill create in the view?

2. What does a green pill create?

3. Which two generated fields build a blended axis?
4. When should you synchronize a dual axis?

Answers at the back of this handbook.



The Tableau Chart Gallery

Video: 15_QT-15_Tableau_Chart_Gallery.mp4- 4:21- Stage: Development - Audience: Analysts who completed QT-14

Learning objectives

e Choose a chart by the question you're answering
¢ Build core charts quickly with Show Me
¢ Build custom donut and lollipop charts

Start with the question

Start with the question

Bar chart, stacked bar, lollipop Line chart, area chart Pie, donut, treemap: few slices only

L s ",
Scatter plot Bulletgraph Heat map, highlight table
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Start with the question, not the chart. To compare categories, use bars. To show a trend over time,
use aline or area chart. For part of a whole, use a pie, donut, or treemap, but only with a few slices. To
show a relationship between two measures, use a scatter plot. To compare a value with a target, use
a bullet graph. And for patterns across two dimensions, use a heat map or highlight table.



Show Me, in the top right, suggests charts for the fields you've se...

ry: Furniture
" Corporate
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Show Me, in the top right, suggests charts for the fields you've selected. Charts that fit are
highlighted, and hovering one tells you what it needs. For a heat map, that's one or more dimensions
and up to two measures. Here, Segment and Category set the grid, profit sets the color, and sales
sets the size of each square.

The workhorse is the bar chart

Filtars Segrment

Sheet 2

e

The workhorse is the bar chart. Sub-Category on Columns and sales on Rows give one bar each.
Drop Segment on Color, and the bars become stacked, so you can see each segment's share of the
total.
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A highlight table is a text table where color shows the value

A highlight table is a text table where color shows the value. Each cell keeps its exact number, and
the shading lets you spot the high and low values at a glance. Here, sales by sub-category and
segment.

For trends over time, an area chart is a line chart with the space....
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For trends over time, an area chart is a line chart with the space below filled. Year of order date is
continuous on Columns, and Category on Color stacks the areas, so the top edge shows the total
sales each year.



For part of a whole, a treemap nests rectangles: each one's size sh...
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For part of a whole, a treemap nests rectangles: each one's size shows its share, and color separates
the groups. Change the mark type to Circle and drag the same fields, and you get packed bubbles.
They look striking, but exact comparisons are harder, so use them for a quick overview.

A scatter plot shows the relationship between two measures

A scatter plot shows the relationship between two measures. Profit is on Columns and salesis on

Rows, and with Customer Name on Detail, there's one circle per customer. Most customers cluster
near zero profit and low sales, while a few outliers stand out, with high sales but negative profit.



Bullet graph: actual vs target (illustration)

Bullet graph: actual vs target (illustration)
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A bullet graph compares actual values against a target. Each bar shows actual sales for a market,
and the marker shows the budget. Where the bar passes its marker, the market beat its target. In
Tableau, select an actual and a target measure and choose bullet graph in Show Me. The trainer built
this with the Coffee Chain sample data.

Now a custom chart: the donut

Total Sales

2,326,534

Now a custom chart: the donut. It's two pies on a dual axis. Put a field that returns zero on Rows
twice, and make it a dual axis. The first pie uses Region on Color and sales on Angle. The second pie
is smaller, colored white, with total sales as its label, which punches out the hole in the middle.



The lollipop is a cleaner alternative to a bar chart
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The lollipop is a cleaner alternative to a bar chart. It's also a dual axis: sales twice on Rows, one as a

thin bar and one as a circle, synchronized. The result highlights the end value of each sub-category

with less ink.
Rules of thumb
Rules of thumb
Rule Why
Pies and donuts: about five slices or fewer Angles are hard to compare
Startbar axes at zero Truncated bars exaggerate differences
Use color for meaning Decoration distracts from the data
Sort bars by value Unless the order matters, like months

A few rules of thumb keep charts honest. Keep pies and donuts to about five slices; beyond that, use

a bar chart. Start bar axes at zero. Use color for meaning, not decoration. And sort bars by value

unless the order itself matters, like months.



Key takeaways

e Choose the chart from the question
e Show Me builds core charts fast
e Dual axes make donuts and lollipops

Practice

1. Build a heat map of Profit by Segment and Category using Show Me, then convertitto a
highlight table.

2. Build a scatter plot of Sales vs Profit with Customer Name on Detail and identify three
outliers.

3. Build a donut chart of Sales by Region: create a calculated field that returns O, put it on
Rows twice and make a dual axis.

Check your understanding

1. Which chart compares an actual value to a target?

2. Which chart shows the relationship between two measures?
3. How many axes does a donut chart use?

4. About how many slices should a pie have at most?

Answers at the back of this handbook.



Maps in Tableau

Video: 16_QT-16_Maps_in_Tableau.mp4-5:22- Stage: Development- Audience: Tableau users who completed QT-14
and QT-15

Learning objectives
e Build symbol and filled maps
e Fix unknown locations with Edit Locations
e Combine maps on a dual axis; use custom shapes

How Tableau maps work

How Tableau maps work

o Geographic role o Generated lat/long o Symbol or filled

Country, State, City and Postal Tableau adds Longitude Symbol map: one mark per
Code fields show a globe icon. (generated) to Columns and location.
Latitude (generated) to Rows. Filled map: shades the whole area.
L o i "

Maps start with geographic roles. Fields like Country, State, and City show a small globe icon in the
data pane. When you use one, Tableau generates latitude and longitude for you and places them on
Columns and Rows. Then you choose a map type. A symbol map draws a mark at each location,
sized or colored by a measure. A filled map shades each whole area instead.



Here the trainer connects to the Global Superstore data and double-...
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Here the trainer connects to the Global Superstore data and double-clicks Country. Tableau builds a
map straight away. Longitude and latitude, both generated, land on Columns and Rows, and Country

goes on the Detail shelf of the Marks card, giving one dot for each of the hundred and forty-seven
countries in the data.



Now add measures
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Now add measures. Drag Sales to Size, so bigger dots mean more sales, and drag Profit to Color. The

legends on the right explain both. Orange marks show losses and blue marks show profit. The large,
dark blue dot is the United States, the biggest and most profitable market in this data.

I Tip Size encodes one measure, colour another. Lower the mark size if busy regions overlap.



Try the same with State, and something odd happens
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Try the same with State, and something odd happens. Only United States states appear, and the
corner shows more than a thousand unknown locations. That's because, in this workbook, Tableau
assumes every state belongs to the United States, so it can't place states from other countries.

I Tip Unknown marks never appear on the map, but they can still affect totals.



Click the unknown indicator and choose Edit Locations

Click the unknown indicator and choose Edit Locations. The dialog shows the country is fixed to
United States, and every state outside it is flagged as unrecognized. Change Country slash Region
from Fixed to From field, and pick Country. Now each state is matched within its own country, and
the map fills with locations worldwide. Only forty-five remain unknown.



In the next session, the trainer tackled those remaining issues
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In the next session, the trainer tackled those remaining issues. For a region like Alsace, you can look
up its coordinates and choose Enter latitude and longitude in the matching list, so it shows a lat long
pair instead of Unrecognized. For anything left over, the unknown indicator offers two more choices:
Filter data removes them from the view, and Show data at default position keeps them, placed at
zero.



Handling unknown locations

Handling unknown locations

Option What it does Watch out for

Edit Locations Matcl:h By acountry Tield; ortype lafitude and Best fix; a little manual work
longitude

Filter data :-::.s i st rsmover lnknawnisfrontthe Also removes them from totals

::::iwﬂ;: defauit Keeps the values, plotted at O, O Marks appear in the ocean off Africa

So you have three ways to handle unknown locations. Edit Locations fixes the match, either by
pointing at the right country field or by typing coordinates. Filter data drops the unknowns, but it
also removes them from your totals. And Show data at default position keeps them in the numbers
while placing them at zero latitude and longitude.

For a filled map, put Country on Detail and Sales on Color

SUM(Profit)
98,447

o

£ 100,000
) 200,000
286,397

For a filled map, put Country on Detail and Sales on Color. With the mark type left on Automatic,
Tableau draws a filled map and shades every country by its sales. Then the trainer combined the two
map types. The latitude pill on Rows was duplicated and set to a dual axis, and the second layer uses
circles sized by profit. Now one view shows sales as shading and profit as dots.



Building a dual-axis map

Building a dual-axis map

m o Copy Latitude o Dual Axis o Second layer

Filled map: Country on Ctrl-drag Latitude Right-click the second Mark type Circle; Profit
Detail, Sales on Color. (generated) on Rows. pill = Dual Axis. on Size.

Here are the dual axis map steps again. Build the first map, for example a filled map colored by sales.
Control-drag Latitude on Rows to make a copy. Right-click the second pill and choose Dual Axis.
Then, on the second Marks card, change the mark type to Circle and drag a different measure to

Size.



You can also replace dots with shapes

You can also replace dots with shapes. Set the mark type to Shape, open the Shape palette, and pick
a built-in symbol. For your own icons, save image files into a new folder inside My Tableau
Repository, under Shapes. Back in Tableau, choose More Shapes, reload the shapes, and select your
new palette. Here every country shows a custom sales icon, still sized by sales.

Tip Documents » My Tableau Repository » Shapes » <your folder>. Then More Shapes » Reload
Shapes.



Going further with maps

Going further with maps

Map » Background Maps and Map
Layers: streets, terrain, borders, a

Shapefiles, GeoJSON or KML add
custom areas such as sales
territories.

MAKEPOQINT(lat, long),
MAKELINE(a, b), BUFFER(point,

plain base. 10, 'km').

Beyond the trainer's demos, Tableau offers more map tools worth exploring. Map layers and
background map styles let you show streets, terrain, or a plain base. Spatial files, such as shapefiles
and GeoJSON, add custom boundaries like sales territories. And spatial functions like MAKEPOINT,
MAKELINE, and BUFFER build points, routes, and radius areas from latitude and longitude.

Key takeaways

e Geographic roles generate latitude and longitude
e Symbol maps vs filled maps

e Fix unknowns with Edit Locations

e Dual-axis maps and custom shapes

Practice

1. Build a symbol map of Global Superstore countries with Sales on Size and Profit on Color.
Which large market makes a loss?

2. Put State on a map, find the unknown locations, and fix them with Edit Locations > From
field » Country.

3. Build a dual-axis map: a filled map coloured by Sales, with circles sized by Profit on the
second axis.



Check your understanding

1. What does Tableau add to Columns and Rows when you double-click a geographic field?
2. Why did only US states appear on the State map?

3. Which unknown-location option removes the values from totals?

4. Where must custom shape images be saved?

Answers at the back of this handbook.



Filters & the Order of Operations

Video: 17 QT-17_Filters_and_Order_of Operations.mp4 - 3:56 - Stage: Development - Audience: Tableau users who
completed QT-13 to QT-16

Learning objectives

e Use general, wildcard, condition and Top N filters
e Filter measures by range, at least and at most
e Use context filters and the order of operations

The quickest filter is a selection
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The quickest filter is a selection. Here we select the top four sub-categories in the view. A toolbar
appears with Keep Only and Exclude. Choose Keep Only, and just those four remain. Tableau also
adds the field to the Filters shelf, so the filter is saved with the sheet.



Drag a dimension onto the Filters shelf to open the full filter dia...
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Drag a dimension onto the Filters shelf to open the full filter dialog. It has four tabs: General,
Wildcard, Condition, and Top. On the General tab you tick values from a list, or tick Exclude to
remove them instead. The Summary at the bottom shows every rule you've set across all four tabs.

The Wildcard tab matches text patterns
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The Wildcard tab matches text patterns. Type a match value, then choose Contains, Starts with,
Ends with, or Exactly matches. Here, Starts with B keeps the fifty-six customers whose names begin

with B. Tick Exclude to keep everything except the matches.



The Condition tab filters dimension members by a measure
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The Condition tab filters dimension members by a measure. By field: sum of Sales greater than
thirty-five thousand. The dialog even shows the range of values, from the minimum to the
maximum, to help you choose. The Top tab keeps the top or bottorm N members, here the top ten
customers by sum of Sales.

Drag a measure to Filters, and Tableau first asks how to aggregate ...
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Drag a measure to Filters, and Tableau first asks how to aggregate it: all values, or the sum, average,
minimum, maximum, and so on. Choose Sum and click Next. Now you pick Range of values, At least,
or At most, and set the limits with a slider. The Special option keeps only null or non-null values.



Tableau's order of operations

Tableau's order of operations

m—h 2 Data source filters el tammal 4 Sets:TopN:FIXED
T Table calcfilters —-— 6 Measure filters bl 5 Dimension filters

Top Nruns before ordinary dimension filters. Add the dimension filter to context }

to filter first.

Now the key idea. Tableau applies filters in a fixed order. Extract filters run first, then data source
filters, then context filters. Next come sets, conditions, Top N, and fixed level of detail calculations.
Then ordinary dimension filters, then measure filters, and finally table calculation filters. A Top N
filter is calculated before your dimension filter, unless you promote that dimension filter to context.

Here's that problem in practice

Here's that problem in practice. This view has a Top ten filter on Product Name, plus a Category filter
set to Furniture. Instead of ten furniture products, only three bars remain, because Top N found the
top ten across all categories first. The fix: right-click the Category filter and choose Add to Context.
The pill turns gray, the category is filtered first, and now we see the top ten furniture products.



Controlling a filter'sreach

Controlling afilter's reach

o Apply to Worksheets o Data source filter o Extract filter

Right-click the filter = Apply to Data Source page - Filters = Add. Applied when the extractis
Worksheets: selected sheets, or Restricts every sheet thatuses the created. Rows never reach the file.
all using this data source. source.

L A A

Three more ways to control a filter's reach. Apply to Worksheets lets one filter drive selected sheets,
or every sheet that uses the same data source. A data source filter restricts the data for every sheet
and every user of that source. And an extract filter removes rows before they're even stored in the
extract, which keeps the file small.

Key takeaways

¢ Keep Only and Exclude for quick filters

e General, Wildcard, Condition, Top tabs

e Measures filter by range, at least, at most
e Context filters run before Top N

Practice

1. Build a bar chart of sales by customer and add a Wildcard filter for names that start with
your initial.

2. Add a Top 10 by sales filter on Product Name, then a Category filter. Note the result, then
Add to Context and compare.

3. Create a measure filter that keeps customers with at least 10,000 in sales.



Check your understanding

1. Which filter runs first: context or dimension?

2. Why did the Top 10 view show only three furniture products?
3. What colour is a context filter pill?

4. Which tab filters dimension members by a measure value?

Answers at the back of this handbook.



Groups, Sets, Bins, Hierarchies & Sorting

Video: 18_QT-18_Groups_Sets_Bins_Hierarchies_and_Sorting.mp4 - 4:02 - Stage: Development- Audience: Tableau
users who completed QT-17

Learning objectives

e Combine members with groups
¢ Build fixed, conditional and combined sets
e Use bins, hierarchies and sorting

Four ways to reshape a dimension

Four ways to reshape a dimension

Tool What it does Example

Group Combines members into a coarser category Customers A-M vs N-Z
Set Splits members into INand OUT Top 10 products vs the rest
Bin Buckets a measure into equal ranges Salesin 5000 bands
Hierarchy Stacks dimensions for drill-down Country = State = City

First, which tool for which job? A group combines dimension members into a new, coarser category.
A set divides members into two buckets, in and out. A bin divides a continuous measure into equal-
sized ranges. And a hierarchy stacks dimensions so you can drill down from one level to the next.



To create a group, select the members in the view
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To create a group, select the members in the view. Here the trainer selects every customer whose
name starts with A, sixty-four in all. Then click the paper clip icon in the toolbar to group them.

Tableau creates a new field, Customer Name group

Tableau creates a new field, Customer Name group. Edit it to see the Edit Group dialog, where you

select more members and choose Group to add them, or rename one. Tick Include Other to put
everything ungrouped into one bucket. On the chart, A Group, B Group, and Other now appear as
three bars.



Calculated grouping

Calculated grouping

// Customer Initial Group Rules re-evaluate on every refresh,
IF LEFT([Customer Name], 1) = 'A' THEN 'A Group' unlike a manual group.

ELSEIF LEFT([Customer Name], 1) = 'B' THEN 'B Group'

ELSE 'Other'
END

For rules rather than clicks, use a calculated grouping. This calculated field uses an IF statement
with LEFT to label customers by the first letter of their name. Anything that doesn't match falls into
the ELSE branch. Unlike a manual group, it updates automatically when new customers arrive.

Sets:INor OUT

Sets:IN or QUT

Fixed set
pick members by hand
Product Name inthe set
all products Conditional / Top N set

\ ouT eg. top 10 by sales

everything else

Combined set

both-either: A notB

A set splits a dimension into two parts: members that are in the set, and members that are out. You
can build a fixed set by picking members, or a conditional set with a rule, such as the top ten
products by sales. Sets can also be combined: members in both sets, in either set, orin one set but
not the other.



A set appears in the data pane with its own icon

In/Out o.. Sub-Cate..
n 3585

A set appearsin the data pane with its own icon. Drag it to Rows and it splits the view into two
groups: In, the five sub-categories in the set, and Out, everything else. You can also put the seton
the Filters shelf. Here, Out is ticked with Exclude, so only the members in the set remain.

Bins turn a measure into a dimension
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Add data to visi

Bins turn a measure into a dimension. Right-click Sales and choose Create, Bins. Set the size of bins,
or let Tableau suggest one. The dialog shows the range of values, from the minimum to the
maximum, to help you pick a sensible size.



Bins make a histogram (illustration)

Bins make a histogram (illustration)
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Put the bin on Columns and a count on Rows, and you get a histogram. Each bar counts the orders
that fall within one sales band. Most orders are small, and a long tail of large orders stretches to the

right.



A hierarchy stacks related dimensions
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A hierarchy stacks related dimensions. In the data pane, Location contains Country, Region, State,
City, and Postal Code. Drag the hierarchy into the view and click the plus sign to drill down one level
at a time, or the minus sign to roll back up. Dates get a hierarchy automatically, from year to quarter
to month.

Tip Create your own: drag one dimension onto another in the data pane, then name the
hierarchy.



Finally, sorting

Finally, sorting. Click the sorticon on an axis for a quick sort, or right-click the field and choose Sort
for full control. You can sort by data source order, alphabetically, manually, by a field, or as a nested
sort within each pane. Here, sorting by field, sum of Sales, ascending, puts Fasteners at the top and
Chairs at the bottom.

Key takeaways

Groups combine members
Sets mark membersIN or OUT

Bins bucket a measure into ranges

Hierarchies drill; Sort controls order

Practice

1. Group the Sub-Category members into two groups of your choice and tick Include
Other.

2. Create a conditional set of the top 10 customers by profit, put it on Color, and compare IN
vs OUT.

3. Create a Sales bin of size 1,000 and build a histogram with CNT(Orders).



Check your understanding

1. Which tool splits members into IN and OUT?
2. What does Include Other do in a group?

3. What do bins turn a measure into?

4. Which sort option sorts by a measure?

Answers at the back of this handbook.



Parameters for Interactive Analysis

Video: 19_QT-19_Parameters_for_Interactive_Analysis.mp4- 4:39 - Stage: Development- Audience: Tableau users who
completed QT-14 to QT-18 (views, filters and sets)

Learning objectives

e Create parameters: type, current value, allowable values
e Drive a Top N set and a sales threshold filter
e |etviewers swap between Sales and Profit views

What is a parameter?

What is a parameter?

o A user-defined value o Workbook-wide o Does nothing alone

One value the viewer types, picks The same value applies on every Referenceitin a filter, set,
from alist, or slides along arange. sheet that usesit. calculation, reference line or bin
size.
L . A

A parameter is a single, user-defined value, like a variable. It belongs to the whole workbook, not to
one sheet. On its own a parameter does nothing. It only changes the view once you reference it:in a
filter, a set, a calculated field, a reference line, or a bin size.



This Sample Superstore view shows ten products, kept by a Product N...
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This Sample Superstore view shows ten products, kept by a Product Name set on the Filters shelf. To
let viewers choose how many products to see, open the menu at the top of the Data pane and select
Create Parameter. You can also right-click any empty space in the Data pane.

Tip You can also right-click empty space in the Data pane, or create one straight from a filter or
set dialog.



The Create Parameter dialog has four key settings
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The Create Parameter dialog has four key settings. Give it a clear name, here Top N. Choose the data
type: integer, float, string, boolean, date, or date and time. Set the current value, which is what
viewers see first. And choose the allowable values: all values, a fixed list, or a range.

Select OK, and the new parameter appears in the Parameters section ...
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Select OK, and the new parameter appears in the Parameters section at the bottom of the Data
pane. Right-click it and choose Show Parameter. A control appears beside the view, ready for input.
But the chart hasn't changed yet, because nothing uses the parameter.



So connectit
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So connect it. Edit the Product Name set and open its Top tab. Instead of a fixed ten, open the drop-
down and pick the Top N parameter. You could also create a new parameter right here.

Now type a value in the Top N control
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Now type a value in the Top N control. Twenty products, then forty: the set recalculates and the
chart updates instantly. Because a parameter belongs to the workbook, you can reuse it on any
sheet. Change it once, and everything that uses it follows.

I Tip A parameter is global: one value, used by every set, filter and calculation that referencesiit.



Parameters also work on measures
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Parameters also work on measures. This one, Sales Parameter, is a float with a range. Select Add
values from, and Tableau fills the minimum and maximum from the Sales field. Then set a step size
of one thousand, so each click of the slider moves one thousand dollars.

On the Sub-Category filter, the Condition tab first used a hard-cod...

On the Sub-Category filter, the Condition tab first used a hard-coded formula: sum of sales greater
than one hundred thousand. The trainer replaces the number with the Sales Parameter. Notice the
colors: fields are orange and parameters are purple. Now drag the slider. At eleven thousand, all
seventeen sub-categories show. Push it to seventeen thousand, and Envelopes and Labels drop out
of the view.



A string parameter can even swap whole sheets on a dashboard

A string parameter can even swap whole sheets on a dashboard. Here, Custom Selection is a string
parameter. Its allowable values are a list of two values, Sales and Profit, and the current value is Sales.

How a sheet swap works

How a sheet swap works

: - 3. A container collapses the empty
[Custom Selection] sheet, so the selected one fills the
space.,

Filters shelf: Swap Filter

Filters shelf: Swap Filter "Profit"

One vertical container holds both sheets
Hide sheet titles; show the parameter control

The logic takes three steps. Create a calculated field that simply returns the parameter. Put that field
on the Filters shelf of each sheet: keep Sales on the sales sheet, and Profit on the profit sheet. Then
place both sheets in one container on the dashboard, and hide their titles. Only the selected sheet
has data, so the container shows just that one.



Here's the result on the trainer's Sales Dashboard
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Here's the result on the trainer's Sales Dashboard. With Profit selected in the Custom Selection
control, the profit chart fills the space. Choose Sales, and the sales chart takes its place.

More ways to use parameters

More ways to use parameters

o Last N days o Targetline o Measure picker

Edita binand choose a DATEDIFF('day’, [Order Reference line value =a CASE [Measure] WHEN

parameter for its size. Date], TODAY()) <= [N Days] target parameter. 'Sales THEN SUM([Sales])
WHEM 'Profit THEN
SUM([Profit]) END

Other common uses: a bin size parameter controls histogram buckets. A last N days parameter,
compared with DATEDIFF, builds a rolling date filter. A target parameter drives a reference line. And
a CASE statement on a string parameter lets viewers choose which measure a single chart shows.



Key takeaways

¢ A workbook-wide value the viewer controls
e Type, current value, allowable values

e Referenceitin a set, filter or calculation

e A string parameter can swap sheets

Practice

1. Create aninteger parameter Top N (current value 10) and use it in a Top filter on
Customer Name by SUM(Sales).

2. Create a float Sales Threshold parameter with a range and step size, and useitina
Condition formula on Sub-Category.

3. Build a Sales/Profit sheet swap on a dashboard with a string parameter.

Check your understanding

1. Does a parameter change the view on its own?

2. What does 'Add values from' do in a range parameter?
3. What colour are parameters in the calculation editor?
4. What makes a sheet swap collapse the unused sheet?

Answers at the back of this handbook.



Calculated Fields & Time Intelligence

Video: 20 QT-20 _Calculated_Fields_and_Time_Intelligence.mp4- 3:46 - Stage: Development- Audience: Tableau users
who completed QT-19

Learning objectives
e Use number, string and logical functions
e Work with DATEPART, DATEDIFF and DATETRUNC
e Builda YTD vs previous-YTD growth KPI

Four function families you'll use most

Four function families you'll use most

Qume— Joorrs — Jouws Yoo

ROUND, CEILING, LEFT, RIGHT, MID IF.. THEN.. ELSE ... DATEPART, DATEADD,
FLOOR, ABS FIND, CONTAINS, SPLIT END DATEDIFF,
ZN(x): turns null into O IIF, CASE .. WHEN DATETRUNC, TODAY

. F RS s N S

Create a calculated field from the data pane menu, give it a name, and write a formula. The editor
lists every function, with help on the right. You'll use four families most. Number functions like
ROUND and ZN. String functions like LEFT, MID, and FIND. Logical functions like IF and CASE. And
date functions, which power time intelligence.



Everyday calculations

Everyday calculations

ZN(SUMC[Profit])) /f null > 0@ Aggregate inside IF when

comparing totals.
LEFT([State], 2) // 'Ca' from 'California’

LEFT([Customer Name],

FIND([Customer Mame], ' ') - 1) // first name

IF SUM([Profit]) > © THEN 'Profitable’
ELSE 'Loss' END

A few everyday examples. ZN replaces nulls with zero, so totals don't go blank. LEFT takes the first
characters of a string, for example the first two letters of a state name. FIND returns the position of a
character, which you can combine with LEFT or MID to split text. And IF returns a label based on a
condition.

Date functions at a glance

Date functions at aglance

Function Example Result
DATEPART DATEPART('month’, #2026-03-15#) 3
DATENAME DATENAME('month, #2026-03-15#) March
DATEADD DATEADD('day, -2, #2026-03-15#) 2026-03-13
DATEDIFF DATEDIFF('day’, #2026-03-01#, #2026-03-15#) 14
DATETRUNC DATETRUNC('month, #2026-03-15#) 2026-03-01

Dates have their own toolkit. DATEPART returns a number, such as month three. DATENAME
returns text, such as March. DATEADD shifts a date, for example minus two days. DATEDIFF counts
the units between two dates. And DATETRUNC rounds a date down to the start of its month,
quarter, or year.



Here the trainer experiments in the calculation editor

Calculation5 e All
Search
/ /TODAY () -
W () COVARP
) EADD('day', -2, [Order Date]) DATE
DATE (DATETRUNC (' year', rder Date])) DATEADD
RATEDIFF ()} « DATEDIFF
DATEDIFF(date_part, start_date, end_date, [start_of_week]) DATENAME
DATEPARSE
DATEPART
I DATETIME
_ DATETRUNC
The calculation contains errors = 1 Dependency~ | Apply | DAY

DATEDIFF (date part
sr.art__d.a te, nnd#d.a
[start of week])

Returns the
difference between
two dates where
start date is
subtracted from
end date. The
difference is
expressed in units
date part. If
start_of_week is

ke a [ PO

Here the trainer experiments in the calculation editor. Earlier lines are commented out with two
slashes. The DATEDIFF line isincomplete, so the editor reports that the calculation contains errors.
The function list and the help panel on the right show the exact syntax: a date part, a start date, and

an end date.

Next, DATETRUNC by month

| The caleulation is valid.

Next, DATETRUNC by month. Every order date in January is truncated to January 2026, so the new
month column groups the rows by month start. The editor confirms the calculation is valid.



YTD vs previous YTD

YTD vs previous YTD

Current YTD: Format as a percentage.
IF YEAR(C[Order Date]) = YEAR(CTODAY())
AND [Order Date] < TODAY() THEN [Sales] END

Previous YTD:
IF YEAR([Order Date]) = YEAR(TODAY()) - 1

AND DATEADD('year', 1, [Order Date]) < TODAY()
THEN [Sales] END

YTD Growth %:
(SUM([Current ¥YTD]) - SUM([Previous ¥TD]))
J SUM([Previous YTD])

Now the time-intelligence pattern. Current YTD keeps sales from this year up to today. Previous
YTD keeps last year's sales, up to the same day last year, so the comparison is fair. Growth is the
difference divided by the previous year-to-date total.

Compare like with like (illustration)
Compare like with like (illustration)

1000
Today

I 530 vs 920 (full year): -42% ]

T_his\)'e;r-. I 530 vs 470 (same day): +13% ]

Cumulative sales
@

Month

Here's why the same-day cutoff matters. If you compare this year so far with all of last year, growth
looks badly negative. Compare like with like, and you see the real trend.



On a new sheet, the trainer drops YTD Growth on Text

@ e -
YTD Grife o
12.32%

On a new sheet, the trainer drops YTD Growth on Text. It shows a raw decimal, zero point one two
three two. In the Format pane, set Numbers to Percentage with two decimal places. Then edit the
label to add a title above the value, and enlarge the font. The card now reads YTD Growth, twelve
point three two percent.

To color the card, the trainer writes a logical calculation: if gro...

YTD Growth %
12.32%

To color the card, the trainer writes a logical calculation: if growth is above zero, return G, otherwise
R. Drag that field onto the Color card in the Marks pane. Then assign green to G, and red to R for
negative growth. Positive growth now shows green at a glance.



Key takeaways

¢ Number, string and logical functions
o DATEPART, DATEDIFF, DATETRUNC
e YTD vs same-period-last-year growth KPI

Practice

1. Create calculated fields with ZN, LEFT and FIND on Sample Superstore, and check each
resultin a text table.

2. Build Current YTD and Previous YTD calculations, then a YTD Growth % KPI card
formatted as a percentage.

3. Colour the KPI green when growth is positive and red when negative.

Check your understanding

1. What does ZN do?

2. DATEPART or DATENAME: which returns text such as 'March'?
3. What does DATETRUNC('month!, date) return?

4. Why cap previous-year sales at the same day last year?

Answers at the back of this handbook.



LOD Expressions & Table Calculations

Video: 21_QT-21_LOD_Expressions_and_Table_Calculations.mp4 - 5:23 - Stage: Development - Audience: Tableau users
who completed QT-20

Learning objectives

e Explain view level of detail vs calculation level
e Write FIXED, INCLUDE and EXCLUDE expressions
e Use INDEX, FIRST, RANK and running totals; set Compute Using

View level vs calculation level

View level vs calculation level

LOD expression

Rows: Sub-Category { FIXED [Category]:

SUM(Sales) per sub-category +———resultjoinsback —— | SUM([Sales]) }

- one value per category

Like an SQL subquery: aggregate at one level, then join the result to
the rows in the view.

Every view has a level of detail: the dimensions on rows, columns, and the Marks card. Normally an
aggregate like SUM of Sales is computed at that level. A level of detail expression, or LOD, lets you

compute at a different level, then bring the result back into the view. It works much like a subquery
in SQL.



The simplest LOD is a table-scoped FIXED: curly braces, FIXED, a co...

] Lap SUM 8 %
Sub-Category gment |7 sum Sales
ipe Consumer 2326,534 87.105 STURE . SUM [ TS A
PegeARmER C te 2,326,534 48,191 i EREED: SNl [Raleat)
2,326,534 32,085
Appliances 2,326,534 53,169
Cor 2,326,534 36,668
2,326,534 18,376
Art 2,326,534 14,682
2,326,534 8,701
2,326,534 4,276
Binders 2,326,534 121,607
2,326,534 51,599
) 2,326,534 34,149
)  Bookcases 2,326,534 69.114 | The calculation is valid, 1 Dependency = 0K
2,326,534 34,006
2,326,534 12,241
Chairs 2,326,534 174,828
( ate 2,326,534 99,797
' Home Office 2,326,534 61,143
B Copiers mer 2,326,534 69,819
2,326,534 46,829
2,326,534 34,097
Envelopes 2,326,534 7,823 .
::g::ii ;323 { FIXED : SUM([Sales]) } = total sales for the
Fasteners 2,326,534 1892 whole data source, on every row.

2,326,534 5,998

The simplest LOD is a table-scoped FIXED: curly braces, FIXED, a colon, and an aggregate, with no
dimension. It returns the grand total of sales, the same on every row, whatever is in the view.

I Tip { FIXED : SUM([Sales]) } = total sales for the whole data source, on every row.

Add a dimension and FIXED computes per value of that dimension

Bookcases ||
Chairs
Furnishings
Tables

Add a dimension and FIXED computes per value of that dimension. Here, FIXED Category, MAX of
Sales returns the single largest sale in each category. Every Furniture row shows four thousand, four

hundred and sixteen, even though the view is broken down by sub-category.



When the FIXED dimension matches the view, as with FIXED Sub-Catego...

et Sheet 25
[ Measure Names ]
Order ID Sub-Catago.. Fixed SubCat.. Sales Fixed SubCat Sum Sales| B sa
CA-2023-100867 Phones 331,84 3
T CA-2023-107153 224,64 1 | S oy
CA-2023-115238 95,59 € R
M Automatic - 79,54
331.84 21
-+ & CA-2023-115777 Fa 79,54 3e
Calar Size Taut CA-2023-117964  Art 27.65 1
T Furnishings 95,59 4
m = CA-2023-119508  Art 27.65 1 h
Datail  Tooitip Furnishings 95,59 2
CA-2023-123625 8.53 8
Measure Values 95,59 17
3 CA-2023-123664 95,59 5
CA-2025-1 25408 95,59 i1 The calculation is valid.
Measure Values Lk 24,68 .
CA-2023-126438 Art 27.65 i
SUM(Fixed SubCat S.. CA-2023-126634 | shings 95,59 9
SUM(Sales) CA-2023-129322  Appliar 108,21 11
At 27,65 4
Binders 207,35 44
| CA-2023-131807 Ar es 108,21 1
Chairs 335,76 43
ter 853 1

When the FIXED dimension matches the view, as with FIXED Sub-Category, SUM of Sales, the LOD
equals plain Sales. Now watch what happens when the view goes finer. With Order ID added to the
rows, the FIXED value doesn't change: it still shows each sub-category's total on every order line.
FIXED ignores the view's dimensions.



FIXED, INCLUDE and EXCLUDE

FIXED, INCLUDE and EXCLUDE

Keyword Computes at Example

FIXED Exactly the listed dimensions; ignores the { FIXED [Customer Name] : MIN([Order Date]) } - first

view order date
INCLUDE View level + listed dimensions (finer) :‘\,;Gééigi'jgfsﬁ"mﬁfmer PamslsSUNERlnh 9
EXCLUDE View level - listed dimensions (coarser) EeEgﬁc?r:fDE [eg o -SERITSIRRI ] ol scrais
Filters FIXED runsbefore dimension filters Add to context so a filter applies first

There are three LOD keywords. FIXED computes at exactly the dimensions you list, ignoring the
view. INCLUDE adds dimensions to the view's level, for example the average sales per customer
within each region. EXCLUDE removes dimensions from the view's level, for example each region's
share of a category total. And note the order of operations: FIXED is calculated before dimension
filters, so use context filters if a filter must apply first.



Here's a real customer question: what was each customer's second mo...

’ nd latest purchase date of a customer
2Max0Db.. 2ndlatest..

Justomer Name
laron Bargman
karon Hawkins
\aron Smayling
\dam Bellavance
\dam Hart

idam Shillingsburg
\drian Barton
\drian Hane

\drian Shami
timee Bixby

\lan Barnes

\lan Dominguez
ilan Haines

Wlan Hwang

\lan Schoenberger
\lan Shonely

9/1%/2026

\lejandro Ballentine &/16/202¢

\lejandro Grove
Hejandro Savely

\leksandra Gannaw.. 1:

Mlex Avila

\lex Grayson
Wex Russell
Mice McCarthy
Mlien Armold
Mign Goldenan
\llen Rosenblatt
\yssa Crouse
‘lvssa Tate

2 Max OD by Cust 5] X All

= LOG

MAX( (IF < LOOKUP

THEN END) ) LOWER
LTRIM
MAKEDATE
MAKEDATETI
MAKELINE
MAKEPOINT
MAKETIME
MAX

The calculation is valid 1 Dependency = MAE T ARL

TP

Aaron Bergman: latest 11/10/2025, second
latest 3/7/2023.

Here's a real customer question: what was each customer's second most recent order date? Step

one, a FIXED by customer finds the latest order date. Step two, a second FIXED by customer takes

the maximum of the order dates that come before that latest date. The result is one second-latest

date per customer, with no table calculation needed.

Tip In the demo this column is named “2nd latest OrDate”, but it holds each customer's latest
order date.

I Tip Aaron Bergman: latest 11/10/2025, second latest 3/7/2023.



Nested LOD: second most recent order

Nested LOD: second most recent order

/1 st Order FIXED by customer: the result is the
{ FIXED [Customer Name] : MAX([Order Date]) } same whatever the view shows.

{ FIXED [Customer Name] :
MAX( IF [Order Date] < [Latest Order]
THEN [Order Date] END ) }

Here are the two calculations written out cleanly. Latest Order is a FIXED maximum by customer.
Second Latest Order keeps only order dates earlier than the latest, then takes the maximum of
those. Because both are FIXED by customer, they work at customer level wherever you use them.

Table calculation functions

Table calculation functions

Function Returns

INDEX() Row number in the partition: 1, 2, 3...
FIRST() / LAST() Offset to the first / last row (O on that row)
SIZE() Number of rows in the partition
LOOKUP(expr, n) WValue n rows away (-1 = previous row)
RANK(expr) Rank of each value (1= highest by default)
RUNNING SUM(expr) Cumulative total down the partition

Table calculations work differently. They run last, on the aggregated values already in the view.
INDEX numbers each row. FIRST and LAST give the distance to the first and last row. SIZE counts
the rows in the partition. LOOKUP reads a value from another row. RANK orders the values. And
RUNNING SUM accumulates as it goes.



In this sheet, the trainer added several table calculations side by...

In this sheet, the trainer added several table calculations side by side for seventeen sub-categories.
INDEX counts one to seventeen. SIZE is seventeen on every row. LAST counts down to zero, and
FIRST counts from zero down to minus sixteen. The editor notes that results are computed along
the table.

Compute Using decides the direction and the partition

Sheet 10 Table Calculation bS
) . FIRST()
' Ca_l:egory Sub-Catego.. : a.| Table Cal.. Sales Calculati..
@gﬁm ira Bl Ecokcases
l B Chairs ‘ o Compute Using
[ Furnishings | ._*

i Tables =3 Table (down)

Office Appliances Pane {down)

Supplies Art Pane (across then down)
BINders Pane (down then across)
Envelopes
Fastaners Cell
Labels Specific Dimensions
Paper
51c;ra = Sub-Category
Supplies Category

Technology Accessories
Copiers
Machines
FPhones

Sort order Specific Dime... ~

Show calculation assistance

Compute Using decides the direction and the partition. Table down runs straight through every row.
Pane restarts inside each pane. Choosing specific dimensions gives full control. With Sub-Category
ticked and Category unticked, FIRST restarts for each category, so Furniture counts zero to minus
three, then Office Supplies starts again.



RANK of sales, computed table down, gives Chairs first and Phoness...

J
B Sub-Catego.. Rankof.. FIRST() a.. Table Cal..

Accessories 7 0
Appliances 10 1 59,167
Art 14 2 80,554
. Binders -3 179,696
Bookcases 9 -4 91,994
ﬂ Chairs 1 5 220,407
Lot Copiers 8 & -185,023
Envelopes 15 B p T
Fasteners 17  Sub-Category Copiers
Furnishings 11 Rank of Sales j Table (Down): 8
Labels 16 | Tai 5 tions a T3 Dawn): -185,023
D Machines 6 e
B Paper 12 12 -110,384
Phones 2 -13 252,302
Storage 3 -14 -107,198
Supplies 13 15 -177,919
-16 161,295

Tables @
D

RANK of sales, computed table down, gives Chairs first and Phones second. Hover a mark and the
tooltip names the table calculation and its direction, which is a handy check that it's computing the
way you intended.

LOD or table calculation?

LOD or table calculation?

LOD expression Table calculation

Computes on Row-level data at the level you choose Aggregated marks already in the view
Typical use First order date, customer cohorts, totals Rank, running total, % of total, vs previous
Filters FIXED ignores dimension filters (use context)  Seesonly what survived all filters

Pick it when The level you need isn'tin the view The answer depends on the marks shown

So which should you use? Use an LOD when the answer depends on data at a level thatisn'tin the
view, such as a customer's first order, or when it must ignore filters on the view. Use a table
calculation when the answer depends on the marks already in the view, such as rank, running total,
percent of total, or difference from the previous period.



Key takeaways

LODs: FIXED, INCLUDE, EXCLUDE
Nested FIXED for customer-level questions
Table calcs work on the marks in the view

Compute Using sets direction and partitions

Practice

1. Write {FIXED [Category] : SUM([Sales])} and compare it with SUM(Sales) in a view by
Sub-Category.
2. Find each customer's latest and second-latest order date with nested FIXED

expressions.
3. Add a running total and a RANK table calculation, then change Compute Using and
observe the result.

Check your understanding

1. Which LOD keyword ignores the dimensions in the view?

2. Do FIXED expressions run before or after dimension filters?
3. When do table calculations run?

4. What does Compute Using control?

Answers at the back of this handbook.



Interactive Dashboards & Actions

Video: 22_QT-22_Interactive_Dashboards_and_Actions.mp4:5:11- Stage: Development- Audience: Tableau users who
completed QT-19 to QT-21

Learning objectives

e Size and lay out a dashboard for each device
¢ Organize objects with tiled and floating containers
e Add filter, highlight, set and parameter actions

What's on a dashboard

What's on a dashboard

o Containers o Text & image Actions
Thecharts and Herizontal or vertical Titles, logos, notes. Go to a sheet; A click inone view
tables. groups. download PDF, image updates the others.
or data,

A dashboard is a canvas that combines sheets with other objects. Sheets bring the charts.
Containers arrange them horizontally or vertically. Text and image objects add titles, logos, and
notes. Navigation and download buttons help people move around and take results away. And
actions connect everything, so a click in one view updates the others.



Start with size and device

[ ¥ (o - 18 Fo1 7 o - Y

Device Preview Device type ¢ Tablet +| Model GenericTablet (1024 x 768) &[] Tableau Mobile app Add Tablet Layout
iPad Mini (1024 x 768)

iPad Air (1924 x 768)

iPad 3, 4 (1024 x 768)

iPad 10.2" (1080 x 810)

iPad Pro 9.7° (1024 x 768)

Nexus 9. 10(1024 x 768)

Sarnsung Galaxy Tab 10 (1280 x 800)
Fire HD 10 (1280 x 800)

Drop sheefs here

Start with size and device. Under Size, pick a preset such as Desktop Browser, or set a custom,
automatic, or range size. Device Preview shows how the dashboard looks on a desktop, tablet, or
phone, with presets for common models. From here you can add a tablet or phone layout, so each
device getsits own arrangement.

Objects go in tiled, snapping into a grid, or floating, placed anyw...

Objects

. 50K
00 Horizontal Container 27 659 16,528
8 Vertical Container 0K 8532 ]
&% Extension = = o G
Pulse Metric = o0 g E

(a8

1 Image v I o o

[ ] Show dashboard title

Objects goin tiled, snapping into a grid, or floating, placed anywhere on top. Here the trainer has a
title text object, an image floated in the corner, and two sheets side by side. The Objects panel at the
bottom left lists containers, text, image, and more, down to web page, navigation, and download.



Containers: the dashboard skeleton

Containers: the dashboard skeleton

Vertical container

Stacks its items top to bottom Layout pane 2

Itemn hierarchy
shows the
nesting.

Title (text)

Filter bar (horizontal container)

Containers are the key to clean layouts. A vertical container stacks the title, the filter bar, and the
main area. Inside the main area, a horizontal container places charts side by side. Use Distribute
Contents Evenly to keep widths equal, and check the Item hierarchy in the Layout pane to see
exactly what sits inside what.

Now the interactivity

L + " + ®
Apglytics ¢ | Pages W Con (o
s = ne N
Filter Acticn Insert =
- il = Subca
B X Catugory Saurce Sheets el
. B Sample - Superstore ~| Runactionon
- (EED i ) Haver 331,843
() Select
M
Warks < ) Samphe - Superstare i g
& Region [ Single-select only
& Siste/Province b Bar
. BB Dashboard 1
City - ~
& : . it o B Dashboard 2
& Postal Code Crite Soe Labe
Qrdler Dt @ pasnboara3 Clearing the selection wil
.
Order 1D e B &) Kaep fiftesed values
Product Lo e [ Category Sales () Shoorww il walues. & 020
s Category b = Category [ Reguon wise Sales (0) Exclude all vakies
sec Sub-Category z @ Sheets
=
kanutacturer w [@ sheet &
®) Al fiekds Selocted fiekls -
Source Field Targel Dala Source Targel Feeld

Cancel Ok

Now the interactivity. From the Dashboard or Worksheet menu, choose Actions, then Add Action,
Filter. Pick the source sheets, and choose whether the action runs on hover, select, or from the
menu. Then decide what clearing the selection does: keep the filtered values, show all values, or
exclude all values.



With the filter action in place, selecting Technology in the catego...

Technology
839,893

@ 2026 Mapbox © OpenStresiMap

Subcategory Sales Year wise Sales

Sub-Category 45,919
331,843

300K 32511 3136739 201
"
B 200K [y 189,925 7 i
a 255w 150,745 i

; ; 810
100K ;i g ] 2 9.6
oK 2023 202 = 202°¢C 026 2027
Accessories Copiers Machines Phones Clearing theselection > Show all values

restores the full chart.

With the filter action in place, selecting Technology in the category pie filters the subcategory chart.
It now shows only accessories, copiers, machines, and phones. Set clearing to Show all values, so

one click on the background brings everything back.

I Tip Clearing the selection - Show all values restores the full chart.



Six dashboard actions

Six dashboard actions

Action Whatitdoes

Filter

Highlight
GotoURL

Go to Sheet
Change Set Values

Change Parameter

Shows only the data related to the selection

Keeps all marks; emphasizes related ones

Opens a web page, optionally with field valuesin the link
Navigates to another sheet or dashhoard

Adds, assigns or removes set members

Writes the selected value into a parameter

Tableau offers six kinds of dashboard action. Filter shows only the related data. Highlight keeps
everything visible but emphasizes the related marks. Go to URL opens a web page. Go to Sheet

navigates to another sheet or dashboard. Change Set Values updates a set's members. And Change
Parameter writes a value into a parameter.

A set action needs a set to update

125,651 D
Actic  name X
1
Region wise Sales (2) pction oot sert ¥ lets,  ySales
and tl
L]
a1 . 11 Show Source Sheets
5423 @1 | H Dashboard 2 w» | Runactionon
. ® - [ Region wise Sales - () Hover
40-234 - 1,862 bl [#] Region wise Sales (2) (®) Select
5,271 950 . ¥ [ subeategory Sales l___- Menu
& & . D« [ vear wise Sales [] Single-select anly .
® 40887 gag
142352 o @ il
10,006 5.0 £ ¢ Target Set e Supplies
= . 31,893
________ 4445 @« | State/Province Set 2 - |
Q¢
Subcategory Sales Funning the action will Clearing the selection will
Sub-Catego.. Add  (w) Assign values to set () Keep set values 38,210
A | () Add values to set (@) Add all values to set
B 27 659 (T} Remove values from set () REmove all values from set
e — .
Mesa 16.4
T 7 17
W 1z69s iy 1pss9 V
[ H R
254 11,15

A set action needs a set to update. Choose the source sheet, here the region map, and the target
set. Running the action can assign values to the set, add them, or remove them. Clearing the
selection can keep the set, add all values, or remove all values.



After selecting a state on the map, the action assigns that state t...

Subcategory Sales (2) Year wise !
Sub-Catego..
Accessories |GGG, 110
Appliances 969 108,213
Art Il 27,659
Binders NG 1.5, 156
Bookcases N 3134 115,361
2 Chairs I 16,357 335,768
Copiers |G, 20, 250
Envelopes JB1%,528 15,121
Fasteners |
Furnishings 3427 95,598
Labels 12,695
Machines |G 6,066 189,925
- Paper I 3318 79,541 .
[fa N cr ) CL P
loating I oK JU@ A 1= " 25K | Set actions make in/out-of-set comparisons
Sales = interactive,

| title I

After selecting a state on the map, the action assigns that state to the set. The subcategory chart
uses a calculation based on the set, so next to each subcategory's overall sales it now shows the
selected state's sales, ready to compare.

I Tip Set actions make in/out-of-set comparisons interactive.



A parameter action writes a selection into a parameter

Total Sale value :308, 8

A parameter action writes a selection into a parameter. The source is the year-wise sales line, and
the target is Total Sales Parameter, set from the sum of sales. Select a range of points on the line,
and the Total Sale value card updates to the sum of the selected months. Select a different range
and it changes again.

A reset button is a small but popular touch

Building a reset button

Show all

on chearing

A shape or text mark Floatitin a corner Targets the other sheets Then test: quick filters keep
labelled RESET their own selections

A reset button is a small but popular touch. Make a tiny sheet that shows a reset shape. Place it on
the dashboard. Add a filter action from that sheet to the other sheets, with clearing set to show all
values. Then test it: it resets what actions control, while quick filters keep their selections until you
clear them.



Polish before you publish

Polish before you publish
© Key number top left © 3-4charts € Consistent colour
Eyes land there first. Lessis clearer. Same meaning on every sheet.
LS A
o Say what to click e Hide spare titles Test every action
One line of instructions. Free up space. Including clearing the selection.
LS v

A few polish tips before you publish. Keep the most important number top left, where eyes land first.
Limit each dashboard to three or four charts. Use one consistent colour meaning across sheets. Add
a short subtitle that tells people what to click. Hide sheet titles you don't need. And always test every
action, including what happens when the selection is cleared.

Key takeaways

e Sized and laid out for each device

e Organized with tiled and floating containers
e Filter, set and parameter actions

o Areset button that shows all values

Practice

1. Build a dashboard with a vertical and a horizontal container holding three sheets, a title
and a filter, sized for desktop and phone.

2. Add afilter action from a category chart to the other sheets, and test the Clearing the
selection options.

3. Add a set action and a parameter action, then a reset button.



Check your understanding

1. What s the difference between tiled and floating objects?
2. Name three dashboard action types.

3. What does a parameter action do?

4. How do you make a reset button?

Answers at the back of this handbook.



Answer key

QT-13- Tableau Platform & Connecting to Data

1. Tableau Prep Builder

2. The logical layer (relationships)

3. To stack tables with the same columns, such as one file per month
4. It must be refreshed to stay current

QT-14 - Building Views: Pills, Shelves & Axes

1. Headers (discrete values)

2. An axis (continuous range)

3. Measure Names and Measure Values

4. When both measures share the same units

QT-15" The Tableau Chart Gallery

1. Abullet graph

2. A scatter plot

3. Two (a dual axis of two pies)
4. About five

QT-16-Maps in Tableau

1. Longitude (generated) and Latitude (generated)

2. The country was fixed to United States in Edit Locations
3. Filter data

4. A folder under My Tableau Repository » Shapes

QT-17 - Filters & the Order of Operations

1. Context

2. Top N ran before the Category dimension filter
3. Gray

4. Condition

QT-18-Groups, Sets, Bins, Hierarchies & Sorting

1. Aset
2. Puts all ungrouped members into one 'Other' bucket
3. A dimension of equal-sized ranges



4. Sort by Field
QT-19 - Parameters for Interactive Analysis

1. No. It must be referenced in a filter, set, calculation, reference line or bin.

2. Fills the minimum and maximum from a field's values

3. Purple (fields are orange)

4. Both sheets sit in one container and the unselected one is filtered to no data

QT-20- Calculated Fields & Time Intelligence

1. Replaces null with zero

2. DATENAME

3. The first day of that date's month

4. So year-to-date is compared like with like

QT-21-LOD Expressions & Table Calculations

1. FIXED

2. Before (unless the filter is a context filter)

3. Last, on the aggregated results in the view

4. The direction and partition of a table calculation

QT-22:Interactive Dashboards & Actions

1. Tiled snap into the layout grid; floating sit on top at any position

2. Filter, highlight, URL, go to sheet, change set values, change parameter
3. Writes the selected value into a parameter

4. A small sheet plus a filter action that shows all values



