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The training briefly describes aspects of the Tableau
platform and how visual analytics can be used.

Emphasis is given on sharing good practice of how
learning analytics are used to produce dashboards

representing emerging patterns of behaviour, and
activity.
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* The need for visual analytics
» Using Tableau
« Examples of learning analytics
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Major Data Sources for Bigdata

Machine log data
» Data from machine level
like activity on the server

Archived data
= Scanned versions of
statements and forms

Internal documents X .
« Data from files created R Social media data
by word processor and @ . Uns.tructure"d text from
HTML pages social media platform
Sensordata
« Data from sensors
attached to smart devices

Public web sources
= Public data from private
or government sources

Multimedia files
« Digital files,
pictures and videos

Operational and

analytical database

= Data stored in NoSQL,
SQL and Hadoop
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LET'S SOLVE THIS PROBLEM BY
USING THE BIG DATA NONE
OF US HAVE THE SLIGHTEST
IDEA WHATTO DO WITH

® marketoonist.com
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Data Analysis

DATA ANALYSIS
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Data analysis is a process of inspecting, cleansing, transforming and
modelling the data with the goal of discovering useful information,
informing conclusion and supporting decision-making.

Data analysis has multiple facets and approaches, including different
techniques.

Data mining is a particular data analysis technique that focuses on
statistical modelling and knowledge discovery for predictive rather than
purely descriptive purposes, while Business Intelligence (Bl) covers
data analysis that relies heavily on aggregation, focusing mainly on
business information.

Data integration is a precursor to data analysis and data analysis is
closely linked to Data Visualization and Data Dissemination.

Source:
https://www.predictiveanalyticstoday.com/data-analysis//
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ETL stands for Extract, Transform, Load and refers to the process of
transferring data from one location to another. In addition to migrating
data from one database to another, it also converts (transforms)
databases into a single format that can be utilized in the final destination.

The ETL Process became a popular concept in the 1970s and is often
used in Data Warehousing.

The ETL Process is preparing data for Analysis and Visualizations.

Source:
https://blog.aimultiple.com/etl/
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Data Cleansing (or Data Scrubbing) is the action of identifying and then
removing or amending any data within a database that is:

* Incorrect
* Incomplete
*  Duplicated

And under the GDPR:
* lrrelevant
* Unnecessary

Source:
https://www.experian.co.uk/business/glossary/data-cleansing//



https://www.experian.co.uk/business/glossary/GDPR/
https://www.experian.co.uk/business/glossary/data-cleansing/
https://www.business-to-you.com/porters-five-forces/
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Up-to-date data Missing values
Data should be Count missing Yalues and
up-to-date in order to analyze wI'!erfe Ly th? d_ata
obtain maximum value they are mls?lng. Missing
from the data analysis. values can disrupt some
analyses and skew the
results.
Duplicates Numerical outliers
Duplicate IDs indicate Numerical outliers are
multiple records for one fairly easy to detect and
person, e.g. someone remove. Define minimum
holds multiple functions and maximum to spot
at the same time. outliers easily.
| heck ID< Define valid output
I Define valid data labels
. - filo e whethe for categorical data.
L - X Define data ranges for
numerical variables.
Non-matching data is
presumably wrong.
) ’
BLOG & ACADEMY
Source:

https://www.analyticsinhr.com/blog/hr-analytics-data-cleaning-gquide//



https://www.analyticsinhr.com/blog/hr-analytics-data-cleaning-guide/
https://www.business-to-you.com/porters-five-forces/
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DATA
VISUALIZATION

Source:
https://www.sas.com/en gb/insights/big-data/data-visualization.html.



https://www.sas.com/en_gb/insights/big-data/data-visualization.html

. . . . Middlesex
Why is data visualization gum\éersity
. London
Important

Because of the way the human brain processes information, using charts or
graphs to visualize large amounts of complex data is easier than poring
over spreadsheets or reports. Data visualization is a quick, easy way to
convey concepts in a universal manner — and you can experiment with
different scenarios by making slight adjustments.

Data visualization can also:

 |dentify areas that need attention or improvement.

 Clarify which factors influence learner behaviour.

« Help you understand which learning activities to place where.
« Predict learning activity and behavioural patterns.

Source:
https://www.sas.com/en_gb/insights/big-data/data-visualization.html.
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Tableau is a very effective tool to create interactive data
visualizations very quickly. It is very simple and user-friendly.

Tableau can create complex graphs giving a similar feel as
the pivot table graphs in Excel. Moreover, it can handle a lot
more data and quickly provide calculations on datasets.

Users can create visualizations quickly and switch between

types easily to find the model that best represents the
message.

It is extremely easy to integrate with multiple data sources
and the user interface is well-organized.

It can create visualizations for a large amount of data
without crashing.
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Introduction to Tableau




Tableau Home page
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Tableau’s Connections

Search

Actian Matrix

Actian Vector

Amazon Athena

Amazon Aurora

Amazon EMR Hadoop Hive
Amazon Redshift

Anaplan

Apache Drill

Aster Database

Azure SQL Data Warehouse
Box

Cloudera Hadoop
Databricks

Denodo

Dropbox

Ee]

Firebird

Google Ads

Google Analytics

Google BigQuery

Google Cloud SQL

Google Drive

Google Sheets
Hortonworks Hadoop Hive
IBM Biglnsights

IBM DB2

IBM PDA (Netezza)

Intuit QuickBooks Online
Intuit QuickBooks Online (9.3-2018.1)
Kognitio

MapR Hadoop Hive
MariaDB

Marketo

MarkLogic

MemSQL

Microsoft Analysis Services
Microsoft PowerPivot

Microsoft SQL Server

MonetDB

MongoDB Bl Connector
MySQL

OData

OneDrive

Oracle

Oracle Eloqua

Oracle Essbase

Pivotal Greenplum Database
PostgreSQL

Presto

Progress OpenEdge
Salesforce

SAP HANA

SAP NetWeaver Business Warehouse
SAP Sybase ASE

SAP Sybase 1Q

ServiceNow ITSM

SharePoint Lists
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Snowflake

Spark SQL

Splunk

Teradata

Teradata OLAP Connector
TIBCO Data Virtualisation
Vertica

Web Data Connector

Other Databases (JDBC)
Other Databases (ODBC)
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# € > B
9- Orders+ (Sampl... Connedtion

®) Live Extract
Connections Add

Sample - Superstore

e Orders C@ I Returns

Sheets 0
B8 Orders
£5 People
B5 Retumns
&5 New Union
8] iE Sortfields Data source order v Show aliases Show hidden fields ¢
i Abc 5 = Abc
Irders Daders Onders Orders Ooders
Row ID Order ID Order Date Ship Date Ship Mode
19 CA-2011-14333¢ 8/27/2012 9/1/2012 Second Class

20 CA-2011-143336  §/27/2012 9/1/2012 Second Class



Tableau Joins

I Patron

@ - Contact

Join X
Inner Left Right Full Outer
Data Source Contact
[First name]+" "+[Last ... = Mame

Add new join clause

=
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Inner Join Left Join
Table B “
Right Join Full Join

Source:
https://http://www.sql-join.com/sql-join-types



https://www.analyticsinhr.com/blog/hr-analytics-data-cleaning-guide/
http://www.sql-join.com/sql-join-types
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# | € > §G-C-R-P B-|D B g -

Data Analytics *  Pages lif Columns
B Sample - Superstore = Rows

Dimensions " Filters
v @ Customer
s Customer Name
#x Segment
v @ Order
2 Order Date
#< Qrder 1D
£ Ship Date
ae Ship Mode
v & Location
€ Country
© State
e City
¢ Postal Code
Measures
Discount
Profit
Profit Ratio
# Quantity
4 Sales
Sets
@ Top Customers by Profit

Sheet 1

Parameters
# Profit Bin Size
# Top Customers

0 Data Source Sheet 1
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- Dimensions contain qualitative values (such as
names, dates, or geographical data). Dimensions
are used to categorize, segment, and reveal the
details in our data. Dimensions affect the level of
detail in the view.

. contain numeric, quantitative values
that you can measure. Measures can be
aggregated. By dragging a measure into the view,
Tableau by default applies an aggregation to that
measure.
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Tableau represents data differently in the view
depending on whether the field is discrete (blue), or
continuous ( ).

Continuous and discrete are mathematical terms.

« Continuous means "forming an unbroken whole,
without interruption®.

* Discrete means "individually separate and distinct.
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ili Columns Quantity ili Columns Quantity
= Rows SUM(Sales) = Rows SUM(Sales)

Quantity
$400,000

$350,000
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$300,000
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$200,000
$200,000

$150,000
$150,000

$100,000
$100,000

$50,000
$0 $50,000

0 4 6 8 10 12
) $0
2 - 6

Quantity

Sales

Sales

~No

I|lllll
14

8 10 12



Middlesex
University
London

FILTERING DATA



Data Filtering
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Get External New Refresh
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D5 >
A A B il C N
1 |
2 ‘ Item ; Customer ~
3| %] SortAtoZz
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10 |

Search
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12 | [~ (Select All)
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14 ! E] March
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18 |
19 |

20!

Read;,

Formulas

ol B2 [ T |0

%l Sort

Filter

24

Sort & Filter

January

D

Month ~| Sales ~|

Cancel

>

Eé
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$5,000,000
| 56,000,000
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$4,200,000
$7,000,000
$2,000,000
$3,000,000
$3,500,000
$4,000,000
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Review

~
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View
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& Dashboard Contact Add New Contact  Q Hide Search Segment
f Posts
07 Media Y Add Filter | Contact Group in group Wolf-Runolfsson ~ %

Pages

Comments Y Add Filter Tags contains Dokan % | Y Or Filter

Appearance

RECH TR | Save Contact Group Reset all filter
Plugins
Users Search Conta
All (45) | Customer (17) | Lead (7) |Opportunity (13) |Subscriber (8) | Trash (0) ASRCH Canac
Tools . _
Bulk Actions V| Apply Shawon Chowdhury x ¥ | Filt gment v | Filter 1 item
Settings
O Contact name Email Address Phone Life stage Owner Created At

HR Management O Mertie Brown bernhard.kassulke@harris.com 086.817.8244 Subscriber Shawon Chowdhury 03/22/2018

Leave
il cRm O Contact name Email Address Phone Life stage Owner Created At
Overview Bulk Actions V| Apply

1 item

Contacts
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Eile Edit View Options Help
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Search All Tools Q- Favorites ot @ Preparation [ loin JP Transorm @ Interface
0 O D e 8 00 e 0 T8 B O
Browse Input Data Output Data  Text Input Data Filter Formula Sample Select Sort loin Union Summarize Comment
Cleansing
=
] Witeto File or Database fe
@ [
File Browse... i
Database Connection » =
32 Bit Database Connection » N I
HDFS Connection » Iﬂ c B Z] = .
i ; D " ﬂ@ SCORE. | L
C:\Program Files\Alteryx\Samples\SampleData\AddressData.yxdb ® |Descending |
D:\svn\training_team\courses\classroom\core_concepts\data\san-francisco-2011.csv FessData.yxd v[SCORE] »=50 | -
C\temp\In-example.xlsx
C:\Users\pwonson\Documents\Specific-Training\McKensey-Essentials-July_31_2015\CO Sales Data.xls
C\temp\CustomerSegment_Totalsxlsx
C\temp\TopCustomers.csv .
C:\Program Files\Alteryx\Samples\SampleData\Cust_wTransactions.xls L] »
D:\svn\training_team\ courses\inspire\solutions_and_tools\data\HandbuiltState.yxdb v Bx
D:\svn\training_team\courses\inspire\sclutions_and_tools\data\orders.yxdb
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Data Filtering

" Filter Data

@ Match ANY of the following

Filter M D
iiter Matching ") Match ALL of the following

Library Complex Name E] Starts With
Library Name E Contains
Library Top Level Indicator B Is

[w] |sL8s500

(=] |12

»| DEGRADED
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XXX |+

Apply I Reset I Cancel
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Data Filtering

=

Filter [Category]

General Widcard Condition Top

(@) Select from list () Custom value st O Use al

o

Enter search text

- Only Relevant Values

Dﬁtn’tue
(] office Supphes
[ Technology

All Values in Hierarchy
All Values in Database

Al

Summary

Field: [Category]

Selection: Selected 0 of 3 values
Wildcard: Al

Condition: None

Limit: None

Cx
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* Filtering data means to set conditions so
that only certain data is displayed. It is done
to make it easier to focus on specific
information in a large dataset or in a table

of data.

* Filtering does not remove or modify data; it
simply changes which rows or columns

appear.
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» Tableau performs a numbers of filters on the
view in a very specific order; this is called the
Order of Operations. Filters are executed in the

following order:

1.

2.
3.
4

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)
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« Extract filters

— Extracts are saved subsets of data that are used
to improve performance or to take advantage of
Tableau functionality that is not available or
supported in your original data.

— After data extraction, the total amount of data can
be reduced by using filters and configuring other
limits.
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« Extract filters

— After the creation of an extract, the data can be
refreshed from the original data source.

— By refreshing the data, there are 2 options:

- either do a full refresh, which replaces all of
the contents in the extract,

* or an incremental refresh, which only adds
rows that are new since the previous refresh.
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Extract filters

» The primary method to create an extract of the data

® Extract | Edit




Data Filtering

Extract Data

Specify how to store data in the extract:
Data Storage

(® Single table () Multiple tables

Store data in your extract together using a single table. Learn more

Use this option if you need to use extract filters, aggregation, top N, etc.

Specify how much data to extract:
Filters (optional)

Filter Details

Add... | Edit... Remove

Aggregation
[ ] Aggregate data for visible dimensions

Roll up dates to |Year v

Number of Rows
(® All rows
[ ] Incremental refresh

O Top: rows

History... Hide All Unused Fields OK

Cancel
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« Data source filters

— You create filters on a data source, in order to
reduce the amount of data in the data source.

— Are really useful for restricting the data that users
can see when you publish a workbook or a data
source.
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Data Source filters
* The primary method to create a data source filter
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| 4
Edit Data Source Filters “1

Filter | Details
YEAR(Order Date) keeps 2014

Add... Edit... [ Remove ]
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* Context filters

— Improve performance — If you set a lot of filters
or have a large data source, the queries can be
slow. You can set one or more context filters to
iImprove performance.

— Create a dependent numerical or top N filter —
You can set a context filter to include only the

data of interest, and then set a numerical or a top
N filter.
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Filters v

Shipping rates in th

Ship Mode

N

Marks
Automatic v
s || &
Color Size Text
00 0]

Detail Tooltip
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* Filters on dimensions (whether on the Filters shelf
or in filter cards in the view)

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




Data Filtering

Filter [Category]

General Wildcard

Condition

Top

(@ Select from list O Custom value list O Use al

gl

Enter search text

- Only Relevant Values

Dﬁmm'e
(] office Supples
[ Technology

All Values in Hierarchy
All Values in Database

Summary
Feld:

Wildcard:
Condition:
Limit:

[Category]

Al
None
None

Selection: Selected 0 of 3 values

=
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* Filters on measures (whether on the Filters shelf or
in filter cards in the view)

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

# € >R § G- 1y - o

Data Analytics * | | Pages

& Sample - Superstore

Dimensions BRI
v [@& Customer A
Abc Customer Name
Abc Segment
v [& Order
B Order Date Marks
Abc Order ID Automatic v
B Ship Date > 6)
abc  Ship Mode o
e i - Color Size Text
Measures o2 o
# Discount Detail Tooltip
# Profit
=3 Profit Ratio
# Quantity

e
@ Lafitude (generated)
@ Longitude (genersted)

=4  MNumber of Records

# Measure Values




Data Filtering

P

Filter Field [Sales]

How do you want to filter on [Sales]?

o

All values

Sum

Average
Median

Count

Count (Distinct)
Minimum
Maximum

Standard deviation

Standard deviation (Population)
Variance

Variance (Population)

A E IR E EE X

Attribute

Next >

=
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Show: Only Relevant Values ~

Reset

Filter [Sales] X
— = | 9
Range of values At least At most Special
Range of values
1,090.448 210,681.032
d D
1,090.448 210,681.032

OK

Include Null Values

Cancel Apply
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Additional Filtering




Data Filtering

* Filter dates

=

-
Filter Field [Order Date]

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

Relative Date
Range of Dates

Years

Quarters

Months

Days

Week numbers
Weekdays

Month /[ Year
Month /Day [/ Year
Individual Dates

Count

Count (Distinct)
Minimum
Maximum

BIEEHH#H BHFHHFHFHFHHFHF (D

Attribute

Next >

Middlesex
University
London




. . Middlesex
Data Flltel"lng Wersity
ondon

» Select to Keep or Exclude Data in your View

— You can filter individual data points (marks), or a
selection of data points from your view.

— To filter marks from the view, select a single mark
(data point) or click and drag in the view to select
several marks.
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* Apply filters to Multiple worksheets

— When a filter is added to a worksheet, by default
it filter applies only to the current worksheet.
Sometimes, however, this filter have to be
applied to other worksheets in the workbook.

— You can select specific worksheets to apply the
filter to or apply it globally to all worksheets that
use the same data source or related data
sources.
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- Why Data Sorting is important?
— Data sorting is the process that involves
arranging our data into some meaningful order to

make it easier to understand, analyse or
visualize them.

— When working with research data, sorting is a
common method used for visualizing data in a
form that makes it easier to comprehend the
story the data is telling.
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* There are many ways to sort data in a
visualization:
— Sort data on an axis
— Sort specific fields in the visualization
— Sort data using the toolbar
— Sort data using headers or legends
— Create a nested sort
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* Sort from an Axis
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* Sort from an Axis

Hue Color

(&3]

(]
m
10
= |

- A A - on an 1 AN
Vv 3 4 = G 7 Qf q 00
- [ - ‘< - e 'V — e o \J -

MetricA =
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» Sort from specific fields in the visualization

Hue o4 T Lolox
Durple Alphabetic
SUM(Metric A)

v'  SUM(Metric B)

[ Ve ot
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» Sort Data using Toolbar

L« By I IF | £~ & ~iTl & |Standand |~ gle TJ | o5 = Show Me
iili Columns & SUM(Metric B) SUM(Metric A)

by
= Rows CCEEE D

Sort from the toolbar

Material Hue
Fabric Blue

Green
Purple
Paint Blue
Green
Purple
Paper Blue

Green

>

|
o
o
o
[es}
[}
d)
o
o

Purple

o
8]
o
o

400 600 800 [0 20
Metric B Metric A
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» Sort Data using headers or legends




Sorting Data

» Sort by Drag and Drop

Color

Lelty
Dark magenta |
Orchid |

Thistle

Dark violet |

0 100

Middlesex
University
London

Color &

. Dark violet
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* Create an Nested Sort

Material

Fabric

Paint

Paper

Hue
Purple
Green
Blue
Green
Purple
Blue
Purple
Green
Blue

(]
[
(-
(-
~J
o
(]
)
(-
(]

400 500 600 700 800
MetricB =
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* Create an Non-Nested Sort

Material Hue
Fabric Purple
Green
Blue
Paint Purple
Green
Blue
Paper Purple

Green

Blue

o

100 200 300 400 500 600 700 800
Metric B
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Group your Data

* On Tableau ‘Groups’ are used for:

—to combine related members in a field
— correcting data errors
— answering "what if" type questions
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 Combine related members in a field

English History Biology Physics

create create
major major

Liberal Arts
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» Correcting data errors

EXAMPLE 1 EXAMPLE 2

combining ‘CA’, combining ‘Cst 3340’,
‘Calif.” and ‘cst-3340’, and
‘California’ ‘CST 3340’

into one data point into one data point

‘CA’ ‘CST3340
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Group your Data

* ‘What if’ type questions

Sheet 1 )
N . - a Il East Coast
[ South
h . : e ‘ Fie~ Q W west Coast
[ other
o yr ¢
. . &
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* How to create a Group

There are various ways to create a group.

— By creating a group from a field in the Data pane.

— By selecting data in the view and then clicking
the group icon.
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» Group by selecting data in the view

* In the view, select one or more data points
and then, on the tooltip that appears, click the
group icon.

c‘:'.a,."
“_;" '

-
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» Group by selecting data in the view

Sheet 2

Sub-Category
Phones | |
Chairs
Stf;ﬁ%:_ v Keep Only x Exclude'-_+ Rooev o

Binders NN o s sclected - SUM(Sales): 3,382,460
Machines L
Accessories [ INEEG
Copiers N
Bookcases I NG
Appliances [ NG

0K 50K 100K 150K 200K 250K 300K 350K 400K 450K 500K 550K 600K 650K

Sales &
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» Group from a field in the Data pane

* In the Data pane, right-click a field and
select Create - Group.
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» Group from a field in the Data pane

Dimensions v  ~ Marks
> B Customer 1ol Bar v
> B Order .
T
> & Location . &
Color Size Label
v &  Product
Abc  Category . o

o Detail  Tooltp

2 Add to Sheet

Abc
Jh. .
Duplicate
Abc
Rename
Abc .
Hide

Meas Aliases...

Create > Calculated Field...

++
i Group...
=+ Convert to Measure -

# Change Data Type »

# Geographic Role >

< .

@ Longitude (generated)
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» Group from a field in the Data pane

Storage
Supplies
Tables

Group

Include 'Other’
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Edit Group [Sub-Category (group)] X

Accessories
Appliances
Art
Binders
v Bookcases & Tables
Bookcases
Tables
Chairs
Copiers
Envelopes
Fasteners
Furnishings
Labels
Machines
Paper
Phones
Storage
Supplies

Group Ungroup Rename

Include ‘Other’
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* Include an Other Group

The Include Other option is useful for
— highlighting certain groups

— comparing specific groups against everything
else.
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* Include others

° [l High Performers
o W LowPerformers
$1M B Other
&
- @
e
a @
SIM o
e
@ @
& e ¢

SOM +.

S0K $1000K S2000K S3 000K $S4000K
Sales
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* Does not include others

o Appliances
o Binders and Binder Accessories
1M . Bookcases
Computer Peripherals

- Copiers and Fax

. High Performers

S1M B Low Performers

™ Office Fumishings

- Paper

o o ® " Storage & Organization

SOM —’o‘ B Tables

S0K $1000K S2 000K S3 000K S4000K
Sales

Profit
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» Sets are used to compare and ask questions
about a subset of data. Sets are custom
flelds that define a subset of data based on
some conditions.

* Two types of sets:
— Dynamic
— Interactive



Set your Data

» Create a dynamic set

Dimensions - F
« = Cuztomer
.
N Segment
« & COrder
= Order DMle
e Cyder D
= Shp Dxte
we Shp Mode
« A Locaton
S Country

O Slale

Measures

b Profit Radin

Add to Sheet
Doplicate

Fename
Mk

Al
Create
Tanstorm

Comvert to Measure
Change Diats Type
Geographc Rok
Defaun Froperties

Group by
Folders

@

Calculated ivdd
Group.

el

Sarametes.

=
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Create Set X

Name: |Set 1 |

General Condition Top

(® Select from list () Custom value list () Use all

Enter search text

D "While you Were Out" Message Book, One Form per Page A
D #10 Gummed Flap White Envelopes, 100/Box

|:| #10 Self-Seal White Envelopes

|:| #10 White Business Envelopes,4 1/8 x 9 1/2

[:| #10- 4 1/8" x 9 1/2" Recycled Envelopes

[:| #10- 4 1/8" x 9 1/2" Security-Tint Envelopes

|:| #10-4 1/8" x 9 1/2" Premium Diagonal Seam Envelopes

|:| #6 3/4 Gummed Flap White Envelopes

|:| 1.7 Cubic Foot Compact "Cube" Office Refrigerators

D 1/4 Fold Party Design Invitations & White Envelopes, 24 8-...

|:| 12 Colored Short Pencils v
All None [ ] Exclude

Summary

Field: [Product Name]

Selection: Selected 0 of 1850 values

Wildcard: All

Condition: None

Limit: None

Reset Cancel
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Create Set

Name: |Set 1

General Condition

O None
@ By field:

Top

]Sales

'\ ]Sum

100,00

Range of Values

Min: |

L |

Max: |

(O By formula:

OK

Cancel

=
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Create Set X

Name: |Set 1 |

General Condition Top

(O None
(® By field:

Top - /(10 v by

]Sales " \Sum 7|
O By formula:

Top 4 10 by

o]l o
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Ak

Data Analytics

& Orders+ (Sample - Supers...

Dimensions =p | v
«= Product Name A~
a: Region
# Row D

ae Segment
B Ship Date

ae - Ship Mode
& State SEt—E
= Sub-Category

. = People v I:E:l High SEIIEE EL Prﬂﬂt

Measures

o

Al

=

+ © Modeltt - @& Top Customers

# Path
~ = Orders
# Discount
# Profit
Quantity

++

# Sales
= |ndex

<+ TC Date Part v
Sets

%1 High Sales & Profit

@ Top Customers
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* Create a fixed set
* The members of a fixed set do not change.

* A fixed set can be based on

—a Single Dimension or
— Multiple Dimensions.
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Pages iii Columns SUM(Profit)
Rows SUM(Sales)

AGG(Profit Ratio)

-275% 50%

Filters

$25,000
Marks

O Circle -

o &
Color Size Label

$20,000

ooo Q
Detail  Tooltip $15,000 . Q

- AGG(Profit Rati..
MM Product Name ,
MM [ Sub-Catego.. $10,000

Sales %

$5,000

$0 g& ,

-$8,000 -$6,000 -$4,000 -$2,000 $0 $2,000 $4,000 $6,000 $8,000
Profit #
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Create Set X
Name: (Set 2
Members (2 total): [ ] Exclude
Category Sub-Category Year of Order Date
Technology Machines 2016
Technology Phones 2016

Separate members by

Copy

Technology, Machines, 2016

[ ] Add to Filters shelf

OK

Cancel
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 Show In/Out members in a set

In most cases, when you drag a set to the
visualization, the set will be displayed using the

In/Out mode.
This mode separates the set into two categories:

— In - The members in the set.
— Out - Any members that are not part of the set.
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« Show Members in a set

Showing the members in the Set automatically
adds a filter to the view that includes only the
members of the set.
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Marks v
$26,000
O Circle v
[
N & $24,000
Color Size Label
030 Q
Detail  Toolip $22,000

IN/OUT(TOP.. Zumimm

MM Product Name Filter...

= @EEEEEEY  Show Filter
Show Highlighter

Sort...
Format...
v Include in Tooltip

Show Members in Set
v Show In/Qut of Set

Edit Aliases...
Edit in Shelf

Remove

‘ 10 NNN
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« Combine Sets

You can combine two sets to compare the
members.

When you combine sets you create a new set
containing:

- either the combination of all members, just the
members that exist in both,

- or members that exist in one set but not the other.
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« Combine Sets

Sets

@ Customers

@ Top Customers by f
Parameters
# Profit Bin Size

# Top Customers

)] Customers (2016) 2
ut

] Customers (2017) C

Copy
Create Folder...

Create Combined Set...
Duplicate

Hide

Delete

Create Calculated Field...

=
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« Combine Sets

=

Create Set [Set 3]

Name: |Customers 2016 & 2017|

How would you like to combine the two sets?
Sets: Customers (2016) v @D Customers (2017)

(@ @D All members in both sets

() 0 Shared members in both sets

() @ "Customers (2016)" except shared members
() (D "Customers (2017)" except shared members

East, Green Tea, 2012

Separate members by

~

OK

Cancel

Middlesex
University
London
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* The differences between Groups & Sets

— The most significant difference is that sets are
dynamic while groups are not.

— Sets offer greater flexibility as they are linked to a
condition.

— Groups have only one dimension while with sets
you can group across multiple dimensions

— Sets can be combined
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* The differences between Groups & Sets

— Sets are more complex but offer greater
flexibility.

VS

— However, many times a group will do the job if
the flexibility offered by the set is not really
necessary for what you are doing.
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* The differences between Groups & Sets

— A great advantage of sets is that the data within
can be exported very easily and used from the
business.

VS
— Groups do not offer this advantage.
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* The differences between Groups & Sets

— With sets you can choose "IN/JOUT" or "Show
Members in Set".

VS
— Groups the only option is group/ungroup.
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» Sets are extremely useful when comparing
one group of things against another because
of their flexibility.

* For example: A dimension member can only belong
to a single category in a group. Using sets, that
same dimension value (“Cats") could exist in many
sets like: "Mammals”, "Furry Things", “Pets".
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» Sets can be referenced directly in a
calculation, and since they imply a filter, they
can be quite useful in a hierarchy.

* For example: You might drop a set into a hierarchy
so that when someone opens that level of the

hierarchy up, the values are pre-filtered by what the
set does.
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 What Parameters are?

- Parameters are dynamic values that can

replace constant values in Calculations,
Filters, and Reference Lines.

- Parameters can be more dynamic and
interactive by using them in Parameter
Actions.
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« Parameters are used:

— In Filters
— In Reference lines
—in a Calculation
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Parameters

Middlesex
University
London

Create Parameter

Allowable values

Name: |Parameter 1|
Properties
Data type: :Float
Current value: 1

Display format: Automatic

vV

- (@ Al () Lst () Range

OK

X

Comment >>

Cancel
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v [ Health

# HealthExp%GDP

# Health Exp/Capita

# Infant Mortality Rate
=3 Life Expectancy

# Life Expectancy Fe...

# Life Expectancy Male

Parameters
# Health Exp Threshold
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Top Products

e Qs (€] 3]
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High Birth Rate

M High
B Low

Set Birth Rate

11.9096

O ()'
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 When a calculated field is created, a new
field (or column) in the data source is
created, the values or members of which are
determined by a calculation that you control.

* This new calculated field is saved to the data
source In Tableau, and can be used to create
more robust visualizations.
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* Calculations are used:

— To Segment data

— To Convert the data type of a field, such as
converting a string to a date.

— To Aggregate data
— To Filter results
— To Calculate Ratios
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» Types of Calculations

There are three main types of calculations:

— Basic calculations
— Table calculations
— Level of Detail (LoD) expressions
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 Basic Calculations

Basic calculations allow you to transform values or
members at the data source level of detail (a row-
level calculation) or at the visualization level of
detail (an aggregate calculation).
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 Basic Calculations

e |
Sign of Profit X
IF SUM([Profit]) > @
THEN "Profitable"
ELSE "Nonprofitable" r
END
€9, T —
[

The calculation is valid. Sheets Affected v “
T
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 Basic Calculations

‘ Cost |

The calculation is valid.

Middlesex
University
London

1 Dependency -
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Pages i Columns SUM(Profit) SUM(Cost)

Sheet 5
Segment  Sub-Catego.

Filters

Accessories I I
Consumer o iiances — —
Art E— —
Marks Binders | |
Bookcases — [ —
Al Chairs I |
~ ul Copiers —
Envslopes I O
i v asteners
vl Automatie Furnishings — —
5o e = : \
T acnines
N , Paper I —
Colour  Size  Label Phones — .—
gtora{ge I —
es
o | & I\ggeé ‘ I e —
~ : CCessories I ]
VeAl  eaily Corporate o liances — —
: Art - j
Bl SUM(Profit) Binders ] ——
Bookcases
Chairs I |
Copiers — —
v SUM(Profity ~ul Envelopes — 0
Eastenhe_rs
v SUM(Cost) ul Labels O —g —
Machines
, Paper — j—
SUM(Profit) Phones I |
Storage I —
[ Sug lies
-19,456 48,167 Tables — —
20K -10K 0K 10K 20K 30K 40K 50K|0K 50K 100K 150K 200K 250K 300K

Profit Cost
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Data Analytics

% Sample - Superstore

Dimensions
v B Customer
abe  Customer Name
#be  Segment
v B Order
9 Order Date
abe Order ID
By Ship Date
#be  Ship Mode
v & Location
Measures
4 Discount
# Profit
=3 Profit Ratio
# Quantity
# Sales
Sign of Profit
@& Latitude (generated)
@& Longitude (generated)
=3 Number of Records
#  Measure Values

Sets
@ Top Customers by Profit
Parameters

# Profit Bin Size
4# Top Customers

| €€ 2R § §-C-

©

*  Pages

v
Filters
Marks
o Automatic v
o &
Color Size Label
o;o Q
Detail Tooltip

b  AGG(Sign of Pr..

l:
1l Columns

Rows

Middlesex
University
London

g £ & | standard <~  Em- I  of
SUM(Profit)

== Show Me

Segment
Consumer

Corporate

AGG(Sign of Profit)

B Nonprofitable
M profitable

Sub-Catego..
Accessories
Appliances
Art

Binders
Bookcases
Chairs
Copiers
Envelopes
Fasteners

Furnishings
Labels
Machines
Paper
Phones
Storage
Supplies
Tables
Accessories
Appliances
Art
Binders
Bookcases

Chairs
-$10,000

-$5,000 $0 $5,000

Profit

$10,000 $15,000 $20,000 $25,000
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« Table Calculations

Table calculations allow you to transform values at
the level of detail of the visualization only.

Table calculations are a special type of calculated
field that computes on the local data in Tableau.
They are calculated based on what is currently in
the visualization and do not consider any
measures or dimensions that are filtered out of the
visualization.
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« Table Calculations

Table calculations are used for a variety of
purposes, including:

— Transforming values to rankings

— Transforming values to show running totals
— Transforming values to show percent of total

— Addressing and Partitioning




Calculations

Table Calculation
Difference in Sales

Calculation Type

Difference From v

Compute Using

Table (across)

Table (down)

Table (across then down)
Table (down then across)
Pane (down)

Pane (across then down)
Pane (down then across)
Cell

Specific Dimensions

Year of Order Date
Month of Order Date
Quarter of Order Date
At the level
Relative to Previous v

Show calculation assistance

1

=
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Pages iii Columns YEAR(Order Date)
‘= Rows B QUARTER(Order D.. MONTH(Order Dat..

Filters Order Date
Quarter of Orde.. Month of Order .. 2011 2012 2013 2014
Q1 ” January }
Marks February $7,400 $10,657 -$2,584
Autormatic - March -$17,224 $12,719 $2,723
Q2 April $5,900 $5,053 $864

H- &

g | e May $6,483  $26,559  -$11,040
. 0 June -$9,798 $14,633 $8,829
o::u Tooltip Q3 July -$5,181 $9,675 $9,988
August $8,989 -$3,633 $28,251
September -$17,181 $8,312 $17,581
Q4 October -$48 $25,058 $21,331
November -$2,656 $6,220 $30,134
December $5,374 $22,318 -$6,763
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€ 2 &

Data Analytics

5 Sample - Superstore

Dimensions

v B Customer

sbe  Customer Name

sbe  Segment
v B Order

9 Order Date

sbe  Order ID

B Ship Date

sbe  Ship Mode
v & Location

@& Country

@@ State

A Mk

Measures
Discount
Profit
Profit Ratio
Quantity

&

(@ Top Customers by Profit

E
e
+
e
# Sales
@
&
+#
e

Latitude (generated)
Longitude (generated)
Number of Records
Measure Values

Parameters

BE
o

Profit Bin Size
Top Customers

8 -«

-
-

Pages

Filters

Marks

Automatic

$ | O
Color Size
ozo Q

Detail Tooltip

"_T!lf-'"I:EI x -

iii Columns

Rows

Sheet 1

Standard >

g
Q.
-
[1°]
x
7]

B~ oI o
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London

= Show Me



. Middlesex
Calculations g University

London

Basic Calculations vs Table Calculations
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» Table Calculations and Calculated Fields are
similar in the sense that they both use
functions to compute the results.

* The difference is how and where the
computing takes place, where the result is
saved and if it can be reused in more
worksheets.
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 Table Calculations are simpler and their

scope is more limited compared to
Calculated Fields.

« Calculated fields are much more diverse
enabling deeper analysis.
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» Level of Detall (LoD) expressions

LOD Calculations allows to compute values
at the data source level and the visualization
level (like basic calculations).

However, LOD calculations give more
control on the level of granularity.
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» Level of Detall (LoD) expressions

They can be performed at:

—a more granular level (INCLUDE),

— a less granular level (EXCLUDE),

— or an entirely independent level (FIXED)

with respect to the granularity of the
visualization.
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- INCLUDE

INCLUDE level of detail expressions compute
values using the specified dimensions in addition
to whatever dimensions are in the view.

INCLUDE can be useful when you want to
calculate at a fine level of detail in the database
and then re-aggregate and show at a coarser level

of detail in your view.



Calculations

- INCLUDE

Sales by State

{INCLUDE [State] :SUM(5al

The calculation is valid.

2 Dependencies~

Apply

Middlesex
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Rows AVG(Sales by State) SUM(Sales)

Pages

e Sales per State

Stat

Furniture Office Supplies Technology

Mark 60K 60,071
e 53,247
~ All ml e 50K 44357

]
nl Automatic v 0 40K

2 32,081
- 8

m
Colour  Size Label n

- 30K 27,135 26,600 28,585
20K 15,017 .
o || OJ 10K .
Detail =~ Tooltip OK -

Bl Segment 300K 300,357
266,237
=N SUM(Sales)

200K

221,762

v AVG(Sales by... ul 160,406

135,677 133,000 142,924
v SUM(Sales) ul
100K 75,084
53,477
. L L]

Consumer Corporate Home Office Consumer Corporate Home Office Consumer Corporate Home Office

Sales



. Middlesex
Calculations wersity
London

- EXCLUDE

EXCLUDE level of detail expressions declare
dimensions to ignore from the view level of detail.

EXCLUDE can be useful for ‘percent of total’ or
‘difference from overall average’ scenarios. They
are comparable to such features as Totals and
Reference Lines.
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- EXCLUDE

Exclude Region X

{EXCLUDE [Region] : SUM([Sales]) }

The calculation is valid. 1 Dependency ~ Apply




Calculations
Pages i Columns
Filters

Montho..F Central

December 143,183
e ]
November 130,052
— - ]
october [ 07,842
September - 153,667

o | O august [ 51128

Detail  Toolti
el = July -64,227
Hl ATTR(Exclude ..
( sune [ 65,759
SUM(Sales)

o & @O

Colour  Size Label

ATTR(Exclude Region)

O — varch [ 82433
119,503 704,922
February | 16,423
January 63,366

0K 100K 200K

Sales

Exclude Region of Sum

SuM(sas

East

Region
South

- 80,366

B 225236

29,563

30,701

0K 100K 200K 300K

Sales

B s.403

41,963

46,372

0K 100K 200K

Sales

300K

Middlesex
University
London

West
232,826

181,211

119,165

160,655

126,705

129,894

g3
80833
T

146,508

31,554

49,410

OK 100K 200K 300K

Sales
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* FIXED

FIXED level of detail expressions compute a value
using the specified dimensions, without reference
to the dimensions in the view.

FIXED level of detail expressions do not consider

the view level of detail, the calculation only uses
the dimension referenced in the calculation.
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* FIXED

Sales by Region X

{FIXED[Region] :SUM([Sales])}

The calculation is valid. 1 Dependency ~ Apply
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Pages iii Columns

= Rows

Filters Sheet 5

Region
Central
Marks
Text v
oo &
Color Size Text
ogo Q
Detail Tooltip
s
SUM(Sales By ..
East

Region
. Central

B East

I south

B west

State

lllincis
Indiana

owa

Kansas
Michigan
Minnesota
Missouri
Nebraska
North Dakota
Oklahoma
Scuth Dakota
Texas
Wisconsin
Connecticut

Delaware

District of Columbia

Maine

Maryland

Massachusetts

New Hampshire

New Jersey
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» LOD expression syntax

A level of detail expression has the following
structure:

{[FIXED | INCLUDE | EXCLUDE] <dimension
declaration > : <aggregate expression>}
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* Ad-Hoc Calculations

Ad-hoc calculations are calculations that you
can create and update as you work with a
field on a shelf in the view.
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* Ad-Hoc Calculations

— Ad-hoc calculations are supported on
the Rows, Columns, Marks, and Measure
Values shelves:

— they are not supported on
the Filters or Pages shelves.



. Middlesex
Calculations % University
London

* Ad-Hoc Calculations

lii Columns YEAR(Order Date)
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* Ad-Hoc Calculations

i Columns SUM(Sales)

Rows Sub-Category = SUM([Profit])/sSuUM([Sales])

Apply (Ctrl+Enter)
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* Ad-Hoc Calculations

lii Columns YEAR(Order Date)

:= Rows AGG(SUM([Profit])/S..
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* Which calculation is right for my analysis?

— Depends on the needs of your analysis and the
guestion you need to answer.

— When trying to decide, consider the following
guestions
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* Q1: Do you already have all the data values
you need on the visualization?

No Yes
: : Do | already have all the data values | :
Use a basic expression C Use a table calculation
need on the visualization?
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* Q2: Does the granularity of the question
match the granularity of the visualization or
the granularity of the data source?

Do | already have all the data values |
need on the visualization? 4 Usea table calculation
I e e N Does the granularity of the question match Yes
(LOD) expression either the granularity of the visualization or Use a basic expression
P the granularity of the data source?
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* Q3: Do | need Ranking, Inter-row
calculations, Moving calculations or
Recursion?

Does my question require ranking,
recursion, moving calculations, or inter-row
calculations to answer it?

Yes

v

N Use a table calculation

Do | already have all the data values |

need on the visualization?

Use a Level of Detail No Does the granularity of the question match Yes
(LOD) expression < either the granularity of the visualization or g Use a basic expression
P the granularity of the data source?
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* Tips for Learning How to Create Calculations

There is no easy way to know exactly how to
create the perfect formula; it takes practice and
research.
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* Tips for Learning How to Create Calculations

— Know your question or purpose. If you know
the type of data you need, this can help you
choose the correct function, as well as format
your formula properly.

— Learn Tableau functions. There are many
different functions available. Each type serves a
different purpose.
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* Tips for Learning How to Create Calculations

— Learn how to format calculations. Once you
are familiar with the different types of Tableau
functions and their purpose, make sure to learn
how to format calculations using the proper

syntax.
— Learn from other examples.
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Intelligent Environments

* Smart sensor data

* Augmented reality (Google Glass) data
* Personalised assessment data

» Student presentation data
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Expresions for Roles/Personalities
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Google Glasses responses by Role
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SOBs per Topic

Topic Topic..
Element 5 - 9
Facebook
Element 5-

10
LinkedIn

Element 1 - Group 5
Report

Element 5 -

11
Twitter

Element 2 - Group
Presentation

Element 3 - Pair
Report

October
9
5
10

12

November

10

12

20

26

3010

December January
6
25 | 1
8
2
10 20 300

Expected Completion Date

10

February

Middlesex
University
London

10

March

20

28

30
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SOBs per VARK

Observetions per Topic & VARK

Topic
Element 5 - Facebook

Element 5 - Twitter

Element 2 - Group Presentation

Element 3 - Pair Report

Date
2 October 2017

9 October 2017
16 October 2017
23 October 2017

30 October 2017
4 December 2017

12 December 2017

8 January 2018

15 January 2018
22 January 2018
29 January 2018
5 February 2018

15 January 2018
22 January 2018
29 January 2018
11 February 2018
12 March 2018

Completion Date
6 October 2017

20 October 2017

13 October 2017
20 October 2017
27 October 2017

3 November 2017
8 December 2017

15 December 2017

12 January 2018
19 January 2018
26 January 2018
2 February 2018

9 February 2018

19 January 2018
26 January 2018
2 February 2018
17 February 2018
18 March 2018

Dead Line

Late
On-Time
Early
Late
On-Time
Late
On-Time
Late
On-Time
Late
On-Time
Late
On-Time
Late
Late
Late
Late
Late
Late
Late
On-Time
On-Time
Early
On-Time
Late
On-Time

o
=
o
o
n
o
o

Number of Records

Middlesex
University
London

300 400 500 600 700 800 900

VARK Modalities
M Vvisual

W Aural

B Read\Write
M Kinaesthetic
B Multimodal
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Group 8 177
Group 11 14’
Group 10 14’

Group5 127

Group7 117

Group2 117
Group 14 10’
Group 12 107
Group 4 107
Groupl1l 107

Group9 97

Group6 97
Group 3 97
Group 15 &7
Group 13 87
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a.tsiakara@madx.ac.uk
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