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Your Training Team

Domenick Albanese
dalbanese@apogeeintegration.com GOT DATA?

MY DATA IS
BIGGER THAN YOUR
DATA

Jordan Wilson

jwilson@apogeeintegration.com

Kathleen Callaghan

kcallaghan@apogeeintegration.com

To learn more about Apogee’s Data
Science & Analysis offerings, check
out our website!

LET ME DATA
ROCK YOU
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Housekeeping

1. Please review & acknowledge APOGEE IT Policy and Sign-In

2. Asking a question
3. Restroom locations and access
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Course Outline

1. Welcometo Tableau...........cccveeervrinceeennen.. 6 6. Asking Your Data, “Where?”...................... 98
Understanding Data Parts..............ccc..c....... 21 Exercise 5: Train Path map........c.ccccoeeeeeee. 110
EXErcise 1: SIMPSONS......oveveeeereeeeeeeeeereeeenas 25 Exercise 6: Tweet Heat map.......................114

3. Aggregating Your Data..............ccccecverrnnnenn. 38 7. Dashboards & Stories............cccccoocennnneee. 115

4. Data Manipulation...........c.c.cccoeuviveueieererennnns 51 8. Visualization Best Practices...................... 123
Exercise 2: UK Car Accidents.......c.ccceceeeunnnne. 74 9. Publishing Your Data............cccccecvveneennnnn. 130

5. It'saDatel....cooooorriiiiiiiiiiiiee, 75 10. Wrap Up.....oeeeeeee et 132
Quiz 1: Birthdates.......ccceoevinieeiie e, 81 11. Exercise Instructions................._ 133
Quiz 2: Birthdates......ccccooevivieiviinceciee e 82

6. Creating theVizyouWant.......................... 83
Quiz 3: Airbnb....cc e 93
Exercise 3: SIMPSONS.....cccovvvvereeeenivreneeereenne 94
Exercise 4: Airbnb......ccccvecieeieiecie e, 97
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Topics Covered

e Tableau User Interface
* Connecting to Data

Introduction to Joins
Introduction to Unions

* Data Parts & Concepts

Discrete and Continuous
Dimensions and Measures
Dates

Aggregation

* Intro to Visual Analytics

8/16/2018

Easy Calculation
Easy Groups
Easy Hierarchies
Easy Sort
Formatting

Mark labels and Annotations

Intermediate Visual Analytics
* Sort

* Filter

* Sets

* Pages

Basic Mapping

* Point Maps

* Filled Maps

* Path Maps

* Heat Maps

Basic Graphic Standards
e Color
e Data-ink Ratio
*  Preattentive Properties

Intro to Dashboards & Stories
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Welcome to iii+ableau

+

* What is Tableau, Data Science & BI?
* Key Features

* Why Tableau?
* User Interface
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What is Tableau, Data Science & BI?

* Tableau is a data visualization software that is used for data
science and business intelligence

* Data science is an interdisciplinary field that uses scientific
methods, processes, algorithms and systems to extract
knowledge and insights from data in various forms, both
structured and unstructured

* Business intelligence (Bl) is a technology-driven process for
analyzing data and presenting actionable information to help
executives, managers and other stake-holders make informed
business decisions
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Tableau is....

* a high quality, interactive
data visualization tool

* a self-service analytics tool
* read only

* scalable

* a data fusion tool

* collaborative

Tableau is not....

a data editor

a data cleanup/ETL tool
a network graphing tool
a database table creator
a word processor

a drawing package
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Key Features Rapid Analytical Workflow

Does not copy data
— Queries the original data source
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Why Tableau?

1. Tableau helps to see and
understand the data

2. Tableau is flexible enough to

CHALLENGERS

LEADERS

@ Tableau

@ Microsoft

Information Builders @ Oracke@

—>

BOARD International @

Yellowfin @
Pyramid Analytics @
Logi Analytics @

NICHE PLAYERS

ABILITY TO EXECUTE
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@ Qlik
MicroStrategy gy
@ Sisense
Birst,
ist@ ThoughtSpot gy salesforce
@SAS
Looker @@ Domo

@ )
TIBCO Software
[

IBM

VISIONARIES




User Interface

| Tableau - Simpsons more advanced topics — O >

File Data Worksheet Dashboard Story Analysis  Map  Format  Server  Window  Help
# € >R G§-C- W-F@m- D EIEFE L0
Data  Anaytcs | Pages i cores | (D

& Standard  ~ gl - °J g = Show Me
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B Date Slider
+# Day
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ase Month iImensions
+# Month #

B Original air date

25
.
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35
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Color Size Label
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20 L ®
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User Interface

| Tableau - Simpsons more advanced topics — O >

File Data Worksheet Dashboard Story Analysis  Map  Format  Server  Window  Help

e >R G -0 Dl -d bk BRI £

& Standard gl - °J g COIUmn Shelf = Show Me

ol

Data Analytics * Pages iii Columns Season

& Seasons+ (Simpsons Da... = Rows

Dimensions F=I

Filters

B9 Date - ~ Clustering Row Shelf

abc  Date (group)

B Date Slider

4 Day

abc  Directed by

abc Main Character QO circle - 30
HH &

Color Size Label

35

Marks

Abc Month

+# Month #

B Original air date
ahr Productinn Cade v - (] 25
Measures Detail | Tooltip
Bart b Clusters (2)

.
Bart Main Ml Main Character 20
Calculation2

7]

Season: 5] '
Main Character: Homer
Viewers: 20.10 | .

$§ ¥ o '
Lisa . L : .

Lisa Main 10 ® ° ® °

Low ' ' '

Maggie
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Viewers
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Homer Main

Length
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User Interface

| Tableau - Simpsons more advanced topics — O >

File Data Worksheet Dashboard Story Analysis  Map  Format  Server  Window  Help
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User Interface

| Tableau - Simpsons more advanced topics — O >

File Data Worksheet Dashboard Story Analysis  Map  Format  Server  Window  Help
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B Date Slider
4 Day
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Abc Month
HH &

H# Month # Color Size Label
B Original air date
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Getting started with Tableau

e Airbnb Dataset Demo
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Airbnb: Listings
per neighborhood

*  First, connect to the Airbnb Excel
file found in the Datasets folder by
dragging and dropping it into
Tableau
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Airbnb: Listings o

£ Amsterdam dataset _7-. =
= Rows

Dimensions mpole

[} Abc Bathrooms Hi
Abc Borough
per neighborhood -
8 toigt Marks
® City Neighborhood
# Hostld tol Automatic - Bijlmer Centrum |99
1 1 £y LestModifed 34 m Bijlmer Oost | 97
First, connect to the Airbnb Excel o e 2l st A
file found in the Datasets folder by et |[Z][2 sutenicidert Zudes I 250
. . . . Abc Neighborhood Dol | [Tooltln Centrum Oost |G 1730
dragglng and dropplng It |nt0 ah. Price (bin) SUM(Numbes Centrum West | NG 2.225
&' Region De Aker / Nieuw Sloten [] 114
Tableau - i De Saarsies / Oud West [N 3 255
S Sk De Bijp/ Rivierenbuurt [N 2,375
Abc Measure Names Gaasperdam / Driemond | 42
Geuzenveld / Slotermeer [J] 195
Ijburg / Eiland Zeeburg - 378
Noord Oost [ 221
Noord West [J] 241
Noord-West / Noord-Midd... | I 1418
Oostelijx Havengebied / In.. [ 921
Osdorp ] 163
0Oud Noord [l 494
e Oud Oost | 1.169
Slotervaart [ 349
# Accommodates
i Bedicome Watergraafsmeer [ 517
@ Latitude Westerpark [N 1.430
® Longitude Westpoort 15
B Ov‘erall Satisfaction 0K 1K 2K 3K 2
4# Price
# Reviews Number of Records
@ Latitude (generated)
@ Longitude (generated)

®
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Airbnb: Listings e e

& Amsterdam dataset _7-.. =
i= Rows
Dimensions mp .

Filt
Abc Bathrooms e

per neighborhood

. Cauntey Marks
® City

# Hostid N @ Tex

E3 Last Modified

Now let’s represent the same . e G

Color Size Text

information using a Word I“tﬁiﬁl =l liburg/ Eiland Zeeburg
ClOUd ! ; :ric.e(bln) N OUd OOStOUd Noord Bijimer Centrum
iy e i Noord West
::c Emfm Centru m OOStSIotervaart Noord Oost
S e Oostelijk Havengebied / Indische Buurt

... Noord-West / Noord-Midden
Pe Baarsjes / Oud West

""De Pijp / Rivierenbuurt
Centrum West " Bos en Lommer

# Accommodates

# Bedrooms

@ Latitude

@ Longitude

# Overall Satisfaction

# Price

# Reviews

@ Latitude (generated)
@ Longitude (generated)

| =3 Number of Records |

NTIALS | | APOGEE PROPRIETARY - UNCLASSIFIED

Buitenveldert / ZuidasBijimer Oost
Geuzenveld / Slotermeer

Weste rpa rkoe Aker / Nieuw Sloten

Watergraafsmeer
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& Amsterdam dataset _7-...

Airbnb: Listings e =

Dimensions =L v

Filters

Abc Bathrooms

per neighborhood =

@ Country

® City Marks

# Hostld % Map =
A third way to show the data is - L;:“’*i—hm o
geographically with a map i ==

Detail  Tooltip

aAbc  Neighborhood
ah.  Price (bin)

In a new sheet, drag longitude T —

Abc Room Type
# Surveyld
abe Measure Names

Measures
# Accommodates

Reviews

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

##0 0O #+ #

B NnanCiraatilan ~antrihidare

NTIALS | | APOGEE PROPRIETARY - UNCLASSIFIED (A 19




[}
Airbnb: Let’s put s
[ o i TR Listings Per Neighborhood Bar Word Cloud
Device Preview —
P Bv‘lgmerCen" 1 Watergraafsmeer
[ ) . E:)Imer Oost |97 ]
lt a I I to get h er | DesopBmwseraooore. - | 2T Ly Centrum Westoudtoord werswestpc o Lommer
(] L Buitenvelce . [l 250
Sheets Centrum Oo... [N 1.730 1 VI
oo centrum v N 2225 Centrum OostDe Pljp/ Rivierenbuurt
[ Word Cloud . Sijimer Centrum
Oeseses. I : 2 De Baarsjes / Oud West=:
ijo/Riv...
Now we can create a I — i o J _
d hb d @) Barcmn:sone‘ﬁ Geuzenvelc . ] 195 OUd OOSt Noord'WeSt/ Noord'MIdden
as Oa r to p rese nt 0 u r [@] Bar Chart_Filtered Ijpurg/Eila.. [l 378 Geuzenveld/Slotermeer Oostelijk Haven eb|ed/ Indische Buurt
. . . o o o [ Bar Chart_Formatted Noorc Oost [l 221 Oscoro ) mw/awm
visualizations in a single view @ op Gpes e T Westerparkiimis
[ Map_Pages Oostelijk 5. [N 521 ) Ijburg / Eiland Zeeburgsiotervaart
[ Sheet12 Osdoro ] 163
[@ Sheet13 Oud Noord [l 454 Map
[@ Word_Cloud Ouc Oost [N 1155
Slotervaart [ 349 i
Watergras®. ]I 517
westerpar< [ 1.430
Westpoort 15
0K 1K 2K 3K ax
Number of Records
< ‘ 2 > 2
6 Data Source Moo D Dashboard] Bar Chart_Sorted]  Bar Chart_Sortec?  Bar Chart_Sorted3  Bar Chart Filered  Bar Chart Formatted  Map Grouped  Sets Map Pages  Sheet1? Sheetld B Dashbosrd? B o
e w [ ]

®
NTIALS | | APOGEE PROPRIETARY - UNCLASSIFIED (A 20



871

6/2018

UNDERSTANDING
DATA PARTS

What pill and where?



Discrete Variable Continuous Variable

8/16/2018

Examples:

Represented by blue pills * Represented by green pills
Data is Discrete if the values are * Data is Continuous if the values can
distinct and separate be any value within a continuous
Usually categorical, but can be range
numeric or a date  Can only be numeric or a date

* |f numerical, can only be whole * Examples:
numbers —  Price

—  Weight

Neighborhood
Underweight/Normal | |
/Obese classification |
Counts LHUppHHHHU L

TABLEAU ESSENTIALS | | APOGEE PROPRIETARY - UNCLASSIFIED




Dimension Measure

* Tableau will automatically pick out * Tableau will automatically pick out
fields it classifies as strings & Booleans fields it classifies as quantitative &
and classify them as dimensions numeric and classify them as

*  When you click and drag a field from measures

the Dimensions area
to Rows or Columns, Tableau creates
column or row headers

*  When you drag a field from the
Measures area to Rows or Columns,

: L Tableau creates a continuous axis.
*  You can only turn a dimension into a

continuous variable if it’s a date * Can be converted into discrete

* Cannot be aggregated by a function variables

such as sum() or avg() * (Can be aggregated or disaggregated

8/16/2018 (N 23



How To Distinguish Dimensions vs. Measures:

 Measures will have an aggregation function shown before the name

when added to a shelf
—  SUM, MIN, MAX, ..., AGG

* If there is no aggregation function before the variable name, it’s a
dimension
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Exercise 1 Simpsons Part 1

* Exercise Objectives:

e Understand some of the cues
Tableau provides to help us
understand our variables

* Build intuition on different types of
variables

* Understand how Tableau uses
aggregation on variables

Exercise Materials
Exercise 1 Simpsons-Part 1-Starter.twbx
Exercise 1 Simpsons-Part 1-Solution.twbx
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http://apogeeintegration.com/tableauessentialsI

Check your
Understanding

o Can a variable be either a dimension
Oor a measure?

. Can a hon-numeric variable be
continuous?

. Can a numeric variable be discrete?

. What color does Tableau use to
identify a Discrete variable?
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Check your Answers
Sticky Note
YES!
NO!
YES!
BLUE!


Discrete

iii Columns

= Rows

u

Number of Records

}
o

w

o

SUM(Number of Rec..

Season

o0
20
2 4 6 8 10 12 14 16 18 20 22 24 26

Continuous

il Caures
i= Rows SUM(Number of Rec..

+
o

]

Number of Records

F
C

[*a]

w

w

Season

w

8/16/2018
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Discrete vs.
Continuous

Discrete variables are
displayed as blue pills

Pages

Sub-Category

?

Il Columns

YEAR(Order Date)

= Rows

SUM(Profit)

Filters S

AVG(Discount)

Marks
~/ Automatic .
oo & @

Color Size Label

080 - ~

Detail Tooltip Path

:: Category

SUM(Sales)
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Discrete vs.
Continuous

What happens when a Discrete Field is
added to the columns or rows shelf?

Pages

Filters

Marks

[T] Automatic v
e O 0O
Color Size Text
000 Q

Detail Tooltip

III Columns YEAR(Order Date)
= Fove
Sheet 1
Order Date
Segment 2014 2015 2016 2017
Consumer Abc Abc Abc Abc
Corporate Abc Abc Abc Abc
Home Office Abc Abc Abc Abc
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Discrete vs.

Continuous e o G
= Rows
What happens when a Discrete Field is e Sheet 1
added to the columns or rows shelf? 5
Marks v O
29 Automatic - $5.000 &)
o
el & @
Color Size | Label © %
=
S Q28 |2 S
Detail Tooltip Shape $0 -
o o
o)
-$5,000
o
€0 §5,000 $10,000 $15000 $20,000
Sales
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Check your
Understanding

Q1: What Field Type is on the
Columns shelf?

SUM(Sales)

ii Columns

Customer Name

Bar Chart

Customer Name
Aaron Bergman [
Aaron Hawkins [ IEGN
aaron Smayling | GGG
Adam Bellavance _
adam Hart [N
Adam Shillingsburg || GGG

Adrian Hare [ EEIN
Adrian Shami
Aimee Bixby -
atzan Barres [N
Alan Dominguez NG
Alan Haines -
alan Hwang [[TNEGEEEEE
Alan Schoenberger _
$0  $2000 $4,000 $6,000  $8,000

Sales

adrian g2-ton |

$12,000 $14,000
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Check your Answers
Sticky Note
A Continuous Field!
A Discrete Field!


Discrete vs. Continuous
e ..Throw some Color on It!

8/16/2018 TABLEAU ESSENTIALS | | APOGEE PROPRI




Discrete vs.
Continuous

What happens when a Discrete Field

Marks

nol Automatic

s || &

Color

]

Category

NTIALS | | APOGEE PROPRIETARY - UNCLASSIFIED

Category
Bar Chart “ B Furniture
Customer Name . Office Supplies
Aaron Bergman - B Technology
Aaron Hawkins -
Aaron Smayling _
Adam Bellavance _
Adam Hart G

Adam Shillingsburg _
Acrian Barton [ N
Adrian Hane -

Adrian Shami
Aimee Bixby .
Alan Barnes -
Alan Dominguez —
Alan Haines -
Alan Hwang _
Alan Schoenberger |G

$0 $5,000 $10,000
Sales




Discrete vs.
Continuous

What happens when a Continuous

Marks

nol Automatic

s || &

Color

]

:: AVG(Discount)

AVG(Discount)

Bar Chart > i

Customer Name 0.00% 35.50%
Aaron Bergman -
Aaron Hawkins || I
Aaron Smayling [ NGTGcGNGNG
Adam Bellavance [
Adam Hart _
Adam Shillingsburg [ G
Adrian Barton [
Adrian Hane -
Adrian Shami
Aimee Bixby [l
Alan 8arres [
Alan Dominguez _
Alan Haires [
Alan Hwang _
Alan Schoenberger [N

$0 $2,000 $4,000 $6,000 $8,000 $10,000 $12,000
Sales

®
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What Pill and Where?
* ..with a Heat Map




Check your
Understanding

Q1: What kind of field is on the
Columns Shelf?

Marks v
| [T] Automatic 'I
4 & @
Color Size | Text
o:o Q
Detail |Tooltip

—

SUM(Profit)

SUM(Profit)
|
-$8,141 $25,032
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Il Columns

YEAR(Order Date)

Order Date
Sub-Catego.. 2014 2015 2016 2017
Accessories
Appliances
Art
Binders
Bookcases
Chairs
Copiers
Envelopes
Fasteners
Furnishings
Labels
Machines
Paper
Phones
Storage
Supplies
Tables



Check your Answers
Sticky Note
Unmarked set by Check your Answers

Check your Answers
Sticky Note
A Discrete Field
A Discrete Field
A Continuous Field


Let’s Review!

* Choosing dimension or measure
affects how values are calculated

* Choosing discrete or continuous
affects how values are displayed

* Dimensions are usually discrete (blue)
* Measures are usually continuous (green)

* Fields can be treated differently in different
visualizations
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AGGREGATING
YOUR DATA

Slicing and Dicing your Data



Neighborhood

Aggregation

* Aggregation occurs when values of

multiple rows are combined as the input
to form a single value of more significant
meaning o
- Marks summarize the data by aggregating
the data and summarizing the result ‘l

Avg. Price

- % o ¥ E e B '.r L b t L
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Let’s Use Aggregation to Turn This Data Table...

Function Subfunction Year Amount GDP CPI
National Defense-related activities 2013 16,034,000,000 16,202,700,000,000 | 2.3028
Defense
Energy Emergency energy preparedness 2014 206,000,000 17,011,400,000,000 | 2.3392
Energy Energy conservation 2014 1,987,000,000 17,011,400,000,000 | 2.3392
Energy Energy information, policy, and 2014 542,000,000 17,011,400,000,000 | 2.3392

regulation
Energy Energy supply 2014 10,640,000,000 17,011,400,000,000 | 2.3392
Health Consumer and occupational 2014 4,746,000,000 17,011,400,000,000 | 2.3392
health and safety
Health Health care services 2014 412,526,000,000 17,011,400,000,000 | 2.3392
Health Health research and training 2014 33,523,000,000 17,011,400,000,000 | 2.3392

8/16/2018
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8/16/2018

Function

...Into This Summary Table!

SUM(Amount)

MAX(Amount)

Energy 2013 11,042,000,000 9,038,000,000
Health 2013 358,315,000,000 321,849,000,000
Energy 2014 13,375,000,000 10,640,000,000
Health 2014 450,795,000,000 412,526,000,000
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How Does Tableau See Our Data?

* Tableau reads from tables of data

— Each row represents one record
— Each column represents one field

Function Subfunction Year Amount GDP CPI
National Defense-related activities 2013 16,034,000,000 16,202,700,000,000 | 2.3028
Defense
Ener; Emergency ener; reparedness 2014 17,011,400,000,000 | 2.3392

E Bl PP 206,000,000
Energy Energy conservation 2014 1,987,000,000 17,011,400,000,000 2.3392
Energy Energy information, policy, and regulation 2014 542,000,000 17,011,400,000,000 | 2.3392
Energy Energy supply 2014 10,640,000,000 17,011,400,000,000 2.3392
Health Consumer and occupational health and safety 2014 4,746,000,000 17,011,400,000,000 | 2.3392
Health Health care services 2014 412,526,000,000 17,011,400,000,000 2.3392
Health Health research and training 2014 33,523,000,000 17,011,400,000,000 | 2.3392

8/16/2018

) \

42



Begin with the Federal Spending dataset

Function

Subfunction

Amount

8/16/2018

National Defense-related activities 2013 16,034,000,000 16,202,700,000,000 | 2.3028

Defense

Energy Emergency energy preparedness 2014 206,000,000 17,011,400,000,000 | 2.3392

Energy Energy conservation 2014 1,987,000,000 17,011,400,000,000 | 2.3392

Energy Energy information, policy, and 2014 542,000,000 17,011,400,000,000 | 2.3392
regulation

Energy Energy supply 2014 10,640,000,000 17,011,400,000,000 | 2.3392

Health Consumer and occupational health 2014 4,746,000,000 17,011,400,000,000 | 2.3392
and safety

Health Health care services 2014 412,526,000,000 17,011,400,000,000 | 2.3392

Health Health research and training 2014 33,523,000,000 17,011,400,000,000 | 2.3392




Filtering Data Rows

Function

Subfunction

Amount

8/16/2018

Defense

Energy Emergency energy preparedness 2014 206,000,000 17,011,400,000,000 | 2.3392

Energy Energy conservation 2014 1,987,000,000 17,011,400,000,000 | 2.3392

Energy Energy information, policy, and 2014 542,000,000 17,011,400,000,000 | 2.3392
regulation

Energy Energy supply 2014 10,640,000,000 17,011,400,000,000 | 2.3392

Health Consumer and occupational health 2014 4,746,000,000 17,011,400,000,000 | 2.3392
and safety

Health Health care services 2014 412,526,000,000 17,011,400,000,000 | 2.3392

Health Health research and training 2014 33,523,000,000 17,011,400,000,000 | 2.3392

Database only retains data rows that match the criteria on the filter shelf
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Selecting Columns (Fields)

8/16/2018

Function Year Amount

Energy Emergency energy-preparedness 2014 206,000,000 $4014:400,600,000

Energy Emorenrcomeoppation 2014 1,987,000,000 17,011,400,000,000

Energy Energy-information,policyand 2014 542,000,000 172,011.400,000.000
wogulation

Energy Erergysupply 2014 10,640,000,000 17,011,400,000,000

Health Comsewmnargnsloconnational haclih 2014 4,746,000,000 17,011.400,000,000
andsafety

Health Hegalthcare services 2014 412,526,000,000 17,011,400,000,000

Health Healibrocoarch cnclivaining 2014 33,523,000,000 17,011,400,000,000

Database only retains columns that are used on the visualization
(i.e. fields that appear on a shelf other than the filter shelf)
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The Resulting Data

8/16/2018

Function Year Amount
Energy 2013 9,038,000,000
Energy 2013 1,240,000,000
Energy 2013 217,000,000
Energy 2013 547,000,000
Health 2013 321,849,000,000
Health 2013 32,881,000,000
Health 2013 3,585,000,000
Energy 2014 206,000,000
Energy 2014 1,987,000,000
Energy 2014 542,000,000
Energy 2014 10,640,000,000
Health 2014 4,746,000,000
Health 2014 412,526,000,000
Health 2014 33,523,000,000

A



Partitioning Function by Year

Energy __
2013
Health
2013 -

Tableau partitions data rows by dimensions so each partition contains only rows with the same values (members) for each dimension

8/16/2018

Function Year Amount
Energy 2013
9,038,000,000
Energy 2013
1,240,000,000
Energy 2013
217,000,000
Energy 2013
547,000,000
Function Year Amount
Health 2013
321,849,000,000
Health 2013 32,881,000,000
Health 2013
3,585,000,000

Function Year Amount
Energy 2014 206,000,00
0
Energy 2014 1,987,000,000
Energy 2014 542,000,000
Energy 2014 10,640,000,000
Function Year Amount
Health 2014 4,746,000,000
Health 2014 412,526,000,000
Health 2014 33,523,000,000
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Aggregating the Energy Spending

Function Amount

Energy 2013
9,038,000,000

. B3 Function SUM(Amount) MAX(Amount)
1,240,000,000 >

Energy 2013 Energy 2013 11,042,000,000 9,038,000,000

217,000,000 Single summary row representing all data rows in the
Energy 2013 547,000,000 Energy 2013 partition

Tableau aggregates the measures within each partition to yield a single row summarizing each partition, using
an aggregation function e.g., SUM, AVG, MIN, MAX, COUNT, COUNTD ...
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Aggregating the Results

8/16/2018

Function

SUM(Amount) MAX(Amount)

Energy 2013 11,042,000,000 9,038,000,000
Health 2013 358,315,000,000 321,849,000,000
Energy 2014 13,375,000,000 10,640,000,000
Health 2014 450,795,000,000 412,526,000,000

Summary Results Sent to Tableau
One row per partition
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Aggregate Functions and Data Flow

Construct (optimized) query

Aliases, Sorting, Table
Calculations, Rendering

—

Query

Select Function, Year,

SUM(Amount), Max(Amount)

from .... Group By Function, Year

Ne—

Query Results
(Summary Data)

Joins, Unions, Filtering,
Selection, Partition,
Aggregation, most calculations

Function Year SUM(Amount) MAX(Amount)
Energy 2013 11,042,000,000 9,038,000,000
Health 2013 358,315,000,000 321,849,000,000
Energy 2014 13,375,000,000 10,640,000,000
Health 2014 450,795,000,000 412,526,000,000
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DATA MANIPULATION

Federal Spending Dataset
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Concepts

* Join:

¢  Calculation:

*  Quick Sort:

. Hierarchy:

. Group:
. Union:
8/16/2018

Joining is a method for combining related data from multiple tables based on a
common field.

A new field (or column) in your data source, the values of which are
determined by a calculation that you control. The new field is saved to
your data source.

Tableau can quickly arrange dimensions in your visualization in ascending or
descending order by hovering over the axis and clicking the sort icon.

Hierarchies allow us to organize and drill down into our data. Tableau will
automatically create hierarchies. You can drag-and-drop to create custom
hierarchies.

Use groups to combine dimension members into higher-level categories.
Groups are marked with a paper-clip icon in the Data pane. Groups,
however, are not dynamic.

Combine two or more tables by appending rows from one table to another. To
union your data in Tableau, the tables must come from the same connection.
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Federal Spending:
Annotating your Viz

Let’s build and annotate this
graph to emphasize total

Data Analytics
B Federal Spending

Dimensions

& Functions

Abc Line ltem

# Subfunction Code
4 Year

spending in the most recent

Abe Measure Names

Measures

| #  Amount

=3 Number of Records

4 Measure Values

* | Pages

Filters
To

Marks

(@) Automatic v

H [y

Color = Size Text
(@

Detal  Tooltip

e —

tal Spending by Year

38008

2008

L

2008

12008
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Federal Spending:
Joining Data

Now, let’s account for inflation by
navigating to the Data Source Tab
and joining the CPI table

Total Spending by Year 'T‘+‘ Eﬁ,‘ 'T+‘

NTIALS | | APOGEE PROPRIETARY - UNCLASSIFIED

s}
A 8- Spending (Spending) Connection
@® Live Extract
Connections Add
Spending
Microsoft Excel
Spending —CD—| cPl
Sheets L Join X
B chl
& Furctons D ®
= cop Inner Left Right Full Outer
R Spending — - = ; I]
| Year = ear (CPI)
E%, New Union :
= Sortfields | Data source order A || Show aliases [ | Show hidden fields
# # #* Abe # #*
crl crl Spending Spending Spending Spending
Year (CPI) CPI Subfunction Code Line Item Year ‘Amount
1362  30.0000 51 Military Personnel 1962 16,331,000,000
1962 30.0000 51  Operation and Mainte... 1962  11,594,000,000
1362  30.0000 51  Procurement 1962 14,532,000,000
1962 30.0000 51 Research,Developme... 1962  6,319,000,000
1562 30.0000 51 Military Construction 1962 1,347,000,000
1562 30.0000 51 Family Housing 1962 259,000,000
1362  30.0000 51 Other 1962 -271,000,000
1862  30.0000 53 null 1962  2,074,000,000
1962 30.0000 54  Other Defense-relate... 1962 160,000,000
1362  30.0000 151 Al 1962  2,883,000,000
1862  30.0000 152 null 1962  1,558,000,000
1962 30.0000 153 nufl 1962 243,000,000
1362  30.0000 154 null 1962 157,000,000
1862  30.0000 155 null 1962 353,000,000
1962 30.0000 251 nufl 1962 457,000,000
1362  30.0000 252 naull 1962  1,226,000,000
1362  30.0000 271 null 1962 533,000,000
1962 30.0000 276 nufl 1962 71,000,000
1362  30.0000 301 naull 1962  1,290,000,000
1862  30.0000 302 naull 1962 376,000,000
1562 30.0000 303 nufl 1962 123,000,000
1562 30.0000 304 rufl 1962 70,000,000
1362  30.0000 306 Al 1962 186,000,000
B Data Source
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[ J
Federal Spending: - .. . . =
Federal Spending = Rows -
° ° T'::;:s o s
Joining Data =
*  Now, let’s account for inflation by ===l
havigating to the Data Source Tab e
Detail Tooltip 30008
[
.
# Amount o
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Federal Spending: - ...

@ Live Extract
Connections Add
Spending
[ ] (] | Spending —‘)—| cPl
Joining Data S "
E CPl
F GDP
£ Spending Data Source Pl l
Year = Year (CPL)
FZ New Union
N ’ . .
ow, let’s account for inflation by
L] ’ .
navigating to the Data Source Tab
. L] L]
and joining the CPI table
Sort fields | Data source arder - || Showaliases || Show hidden fields
# # # Abc # #
Year (CPI) cPI Subfunction Code Line ltem Year Amount
162  30.0000 51  Military Personnel 1962 16,331,000,000
1%62  30.0000 51 Operation and Mainte .. 1962 11,554,000,000
1862 30.0000 51 Procurement 1962 14,532,000,000
1862 30.0000 51 Research,Developme... 1962  6,315,000,000
1962 30.0000 51 Military Construction 1962  1,347,000,000
1%62  30.0000 51 Family Housing 1962 259,000,000
1862 30.0000 51 Other 1962 -271,000,000
1862  30.0000 53 aull 1962 2,074,000,000
162  30.0000 54  Other Defense-relate . 1962 160,000,000
1%62  30.0000 151 Al 1962 2,883,000,000
1862 30.0000 152 nuil 1962  1,958,000,000
1862 30.0000 153 nuil 1962 245,000,000
1562  30.0000 154 null 1962 157,000,000
1%62  30.0000 155 aull 1962 353,000,000
1862 30.0000 251 aull 1962 457,000,000
1862  30.0000 252 aull 1962 1,226,000,000
162  30.0000 271 aull 1962 523,000,000
1%62  30.0000 276 Al 1962 71,000,000
1862 30.0000 301 nuil 1962 1,250,000,000
1862 30.0000 302 nuil 1962 376,000,000
1562  30.0000 303 null 1962 123,000,000
1%62  30.0000 304 aull 1962 70,000,000
1862 30.0000 306 aull 1962 186,000,000
B Data Source Total Spending by Year | [} ‘ = ‘ [l ‘
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[ ]
Federal Spending: -~ - |+ =
[ ] () Federal Spending = Rows -
Dimensions Hp v -
ers
H - ' .#CP:,,(CPD Total Spending by Year
Joining Data i
abc Line ltem i
# Subfunction Code Macks s
# Year A Automatic v .
Abc  Measure Names . ) @
i i e
* Now looking at our graph the o s e
S S l ? ol Q ~ 008
Annotation is back! Why? e
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w08
w08
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EJEZEE
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i)
1208
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e
Measures .
v @ CPl
# CPI ]
v & Spending
4# Amount 04
=3 Number of Records . L
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®
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Federal Spending:
Calculated Fields

*  Create this viz to see how inflation
affects Federal Spending

lotal Spending by Years

32008

Value
- s
§ g

12008
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Federal Spending:
Calculated Fields

Create this viz to see how inflation
affects Federal Spending

Data Analytics ¢
(% Federal Spending

Dimensions

v @ CPl
# Year (CPI)

v E Spending
abc Line ltem
# Subfunction Code
# Year

Abc  Measure Names

HL v

NTIALS | | APOGEE PRO

Pages lii Columns

= Rows
Filters

08
Marks

008
A Automatic v
H IS I
Color = Size = Label 008
%0 o ~ )
Detail Toottip Path -

Create Parameter...
Create Folder (use group by folder)

Group by Folder
. Group by Data Source Table

. Sort by Name
Sort by Data Source Order

Hide All Unused Fields
Show Hidden Fields

Total Spending by Year
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wn
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000

Year 2015
Amgurt
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Federal Spending:
Calculated Fields

Create this viz to see how inflation
affects Federal Spending Amount n Constant Dollars X

[Amount]*211.14/IFNULL([CPI],235)

The calculation is valid. 2 Dependencies = _
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Federal Spending: - - . |-

& Federal Spending = Rows

Dimensions HpPp v

[ ] B Filters
Calculated Fields
© @ Spending ::.90[--.
Abc Line Item A .
# Subfunction Code

# Year A/ Automatic v -
Create this viz to see how inflation 2
affects Federal Spending R

W0
12008
10008
%08
Measures
6008
v @ CPl
# CPI -
v @ Spending
4 Amount E
|-# AmounNnConstanthlarsI [ |
08
¥  Number of Records [
160 196 194 %6 166 1970 197 9% 1 1 160 12 198 136 169 1990 1992 190 %% 188 2000 2000 204 206 08 A M1 204 20

# Measure Values Year (P1)

®
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Federal Spending:
Calculated Fields

Create this viz to see how inflation
affects Federal Spending

Data | Analytics .
£ Federal Spending

Dimensions HpL

v @ CPl
# Year (CPI)

v @@ Spending
Abc Line Item
4  Subfunction Code
# Year

abc  Measure Names

4# Amount
=4 Amount in Constant Dollars
=# Mumber of Records
# Measure Values

Pages iii Columns
= Rows
Filters
‘otal Spending by Years
Marks il
A~ Automatic v 2008
s{e||m||]
Color Size Label -
oo Q o4 008
Detail | | Tooltip| | Path
%08
%003
008
2008
20008
3
3
18008
160
18008
12008
10008
2003
008
208

1560 1962 1964 1966 1968 1970 1972 1974 1976 1978 1900 1982 1964 1986 1983 1990 1952 1954 1996 1996 2000 2002 2004 2006 2008 200 2012 2014 201

Your (CPI)
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Federal Spending:
Spending by Subfunction

* Now, lets find out who the top
spending contributors are

Data Analytics $
% Federal Spending
Dimensions WL v
v @ CPl
# Year (CPI)
v @ Spending
AD¢ aeliem
# Year
Avc  Measure Names

Measures
v @ CPl
# CPI
v @ Spending
# Amount
«# Amount in Constant Dollars
=3 Number of Records
4# Measure Values

Pages
Filters
Marks
il Automatic
LY
Color | Size
ol Q
Detail  Tooltip

Big Spenders

Subfunction Code
651
s1
901
§71
§51
609
602
605
603
401
701
604
501
703
§82
351
§02
252
506
761
402
53
151
504
182
803
376

752
453
601
451
301

302

251
153
806
403
702
306
753
as2
as2
754
801
503
303
§54

808
cne

N, 15.c6.151,000,000
| 1520 922,000,000
(.. 11 :44.260,000,000
[ o.202.807,000,000

I 5.570,391,000,000

I 3.173,288,000,000

[ 2.899.269,000,000

[ 1.697,148,000,000

I 1.626,027,000,000

I 1.306,309,000,000

I 1.155.453.000,000

N 1.063,622,000,000

JI 928,192.000,000

[ 886.319,000,000

1 658,107,000,000

1 656,809,000,000

1 533,445,000,000

I 508,977,000,000

1 488,013,000,000

1 418,803,000,000
1 314,612,000,000
1l 313,975,000,000
1 300,625,000,000
| 273,955,000,000

|l 227,619,000,000
1 218,348,000,000
| 146,492,000,000
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i

¢« > EC

® 8- Spending (Spending) Gonnecton Fiters
[ ] @ Live Extract 0| Add
Connections Add
. Spending
Merasat Excl
Spending Pl
° ° Sheets 2
endin ubrunction G
BB Functions
B 0P Join X
FR Spending
5 New Union @ ‘:) (. .
Inner Left Right Full Quter
.
* Navigate back to the data oot sorc i1 ||
Subfunction Code = Subfunction C
d join in the F ti
S h E E t t : i d E n t i f S u bf| I n Ct i : n b Sort fields | Data source order - | Showaliases || Show hidden fields | 1000 = rows
y y # * # # Abe Abe # Abe # #* =
cFl Fl Functiors Functiors Functiors Functiors Spending Spending Spending Spending Calculation
Year (CPI) CP1 Function Code Subfunction Code ... Function Subfunction Subfunction Code Line item Year Amount ‘Amount In Consta...
1962  30.0000 50 51 National Defense Department of Defen 51 Military Personnel 1962 16,321,000,000 114,537,578,000.00 |
1962 30.0000 50 51 National Defense Department of Defen 51 Operation and Mainte 1962  11,594,000,000 1,598,572,000.00
1962  30.0000 50 51 National Defense Department of Defen 51 Procurement 1962 14,532,000,000 102,276,216,000.00
1362 30,0000 50 51 National Defense Department of Defen 51 Research,Developme... 1962 6319000000 4447312200000
1562 30.0000 50 51 National Defense Department of Defen 51 Military Construction 1962 1,347,000,000 3,480,186,000.00
1362 30,0000 50 51 National Defense Department of Defen 51 Family Housing 192 259,000,000 1,822,842,000.00
1562 30.0000 50 51 National Defense Department of Defen 51 Other 1962 271,000,000 -1,907,298,000.00
1362 30.0000 50 53 National Defense Aomic energy defens... 53 null 1962 2,074,000,000 14,596,812,000.00
1362 30.0000 50 54 National Defense Defense-related activ... 54 OtherDefenserelate... 192 160,000,000 1,126,080,000.00
1362 30.0000 50 54 National Defense Defense-related activ... 54 OtherDefenserelate... 192 160,000,000 1,126,080,000.00
1362 30.0000 150 151 Internationsl Affairs  International develop... 151 null 192 2,883,000,000 20,290,554,000.00
1562 30.0000 150 152 International Affairs  International security... 152 null 1962 1,956,000,000 13,780,404,000.00
1562 30.0000 150 153 International Affairs  Conduct of foreign ff.. 153 ull 1962 249,000,000 1,752,462,000.00
1562 30.0000 150 154 International Affairs  Forcign information . 154 null 192 197,000,000 1,386,486,000.00
1562 30.0000 150 155 International Affairs  International financia... 155 ull 1962 353,000,000 2,484,414,000.00
1%62  30.0000 250 251 General Science,Spac... General scienceand b 251 null 1962 457,000,000 3,497,886,000.00
1962 30.0000 250 252  General Science,Spac...  Space flight, research,... 252 null 1962 1,226,000,000 8,628,588,000.00
1962 30.0000 270 271 Energy Energy supply 271 null 1962 533,000,000 3,751,254,000.00
1962 30.0000 270 276 Energy Energy information,p... 276 null 1962 71,000,000 499,658,000.00
1962  30.0000 300 301 NaturalResourcesan.. Water resources 301 null 1962  1,290,000,000 8,078,020,000.00
1962  30.0000 300 302 MaturalResourcesan.. Conservation and lan 302 null 1962 376,000,000 2,646,288,000.00
1962  30.0000 300 303 NsturalResourcesan..  Recreational resources 303 null 1962 123,000,000 865,674,000.00
n n
B Data Source Total Spending by Year  Sort by Spending ‘
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Data Analytics ¢ Pages iii Columns SUM(Amount)

£} Federal Spending F Subfunction

Dimensions WO v

Federal Spending:

Spending by Subfunction —a s

Social security

Filters

Abc Function r— Department of Defense-M

nterest on Treasury debt
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¢ N t b k t t h d t vl Size Labe! Food and nutrition assista
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Federal Spending: - - - |

i Columi
© Federl Spencing = fows
° o v [
Hierarchies ¥
e
*  Now lets create a hierarchy to o 280

see how “negative” spending S e I
affects our data.

# Year Detail  Tooltip

Abe Measure Names

Create Hierarc hy

Mame: |F|..|'1chons

Measures
v @ CPl
# CPI
v @ Spending
# Amount
=4 Amount in Constant Dollars
=4 Negative or Positive Spen...
4 MNumber of Records
# Measure Values
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Federal Spending:
Hierarchies

Now lets create a hierarchy to
see how “negative” spending
affects our data.

Data Analytics
% Federal Spending
Dimensions o v
v @ CPl
4# Year (CPI)
v @ Functions
# Function Code
# Subfunction Code (Fun...
v @ Spending
Abc Line ltem
# Subfunction Code
# Year
v & Functions
Abc Function

Abc Subfunction
Abc  Measure Names

Measures

v @ CPl

# CPI

v @ Spending

| 4# Amount I
v n ars

=4 Negative or Positive Spen...
#  Number of Records
4# Measure Values
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Color | Size | | Label

26 Shape

Pages
Filters
Marks

El
-

Jel

Analytics

Function

Functions
# Function Code

# Year (CPI)

#  Subfunction Code (Fun...
v @ Spending

Abe Line ltem

# Amount
=# Amount in Constant Dollars

=4 Negative or Positive Spen...

# CPI
v @ Spending
= Number of Records
# Measure Values

Abc

Abc  Subfunction
Abc  Measure Names

£ Federal Spending
Di
v @ CPl

Data

v @

# Year
v & Functions
v @ CPl
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Federal Spending: . .. . .

By Federal Spencig e
Dimensions wmo

Fi -
v @ CPl e
ro u S # Year (CPI) Superfunction Groups
~ B Functions :
. unction

#  Function Code Marks Administration of Justice

# Subfunction Code (Fun... Agriculture
v @ Spending 0O Automatic v Allowances

Color Size Label Education,Training,Emplo..

* Let’s aggregate the data and ety 12 || 6| @ | || | Srmeresemanescoc

 Year c
] . nergy
v & Functions | D::ai Tﬂfﬁ) General Government
Ave Function General Science,Space,an..
Abc Subfunction Health
Abc Measure Names Income Security
International Affairs
Medicare

National Defense

Natural Resources and En..
Net Interest

Social security
Transportation
Undistributed Offsetting ..
Veterans Benefits and Ser..

Measures
v @ CPl
# CPl
~ [ _Spending
# Amount
= Amount in Constant Dollars
=4 Negative or Positive Spen...
=% Number of Records
4#  Measure Values

NTIALS | | APOGEE PROPRIETARY - UNCLASSIFIED

69



Federal Spending:
Groups i

Services
Human O Health
. . . . * Income Security
* Right click on Function in the RERIEES o e
. . *  Social Security
dlmenSI()nS pane and Create a * Veterans Benefits and Services

Group

e Allowances

. * Commerce and Housing Credit Crste Group Fanction] x
[} . o
Change the field name to . Community and Regional . |
) Groups: Add to: |Human Resources -
PhyS|caI Development rrtn
Ener s
Resources &Y et
v Human Resour
Natural Resources & -
Environment i sty
Medicare
* Transportation wﬁ:‘?:i“;.‘:’eﬁmm
o St Space e Techrclogy
International Affairs
N R et
m‘?::"ﬂ%emwglkcwm

| o || Rename || uUngrowp [ Show Add Location
ey L e Ot
Find members
| |
oo+
o ][ cancd [ hewly |
o
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Federal Spending:
Groups

Locate Superfunction on the

Dimensions Pane and dra

it to

Data Analytics ¢
P. Federal Spending

Dimensions
v @ CPl
# Year (CPI)
v @ Functions
# Function Code
# Subfunction Code (Fun...
v @ Spending
Avc Line ltem
4 Subfunction Code
3 Year

& Functions |

abc Function

abc_ Subfunction

& Superfunction |

Abc  Measure Names

Measures
v @ CPl
# CPI
v @ Spending
4 Amount
=4 Amount in Constant Dollars
=%  Negative or Positive Spen...
=4 MNumber of Records
# Measure Values

Marks

O Automatic -

Color
D:D

Detail

o

Size

(]

Tooltip

@
Label

iii Columns

Superfunction Groups

Superfuncti..
Human
Resources

National
Defense

Net Interest

Other
Functions

Physical
Resorces

Function

Education, Training.Employment,and Social Services

Health

Income Security

Medicare
Social security
Veterans Benefits and Services

National Defense

Net Interest

Administration of Justice

Agriculture

al Government

General Science,Space,and Technology

International Affairs

Allowances

Subfunction

Elementary, secondary.an
Higher education

Other labor services
Research and general edu
Social services

Training and employment
Consumer and occupation
Health care services

Health research and traini

Federal employee retirem
Food and nutrition assist
Gen
Housing assistance

| reti ent and di

Other income security
Unemployment compensa
Medicare

Social security

Veterans education,train..
Hospital and medical care .
Income security for veter
Other veterans benefits a
Veterans housing

Atomic energy defense ac
Defense-related activities
Department of Defense-M
Interest on Treasury debt
Interest received by off-b
Interest received by on-bu.
Other interest

Other investment income
Criminal justice assistance
Fed
Federal law enforcement

| correctional activi.

Federal litigative and judi..

Agricultural r rch and

Farm income stabilization
Central fiscal operations
Central personnel manag..
Deductions for offsetting

Executive direction and m..

General property and reco
General purpose fiscal as.
Legislative functions
Other general government
General science and basic
Space flight, research, and
Conduct of foreign affairs
Foreign information and e
International developmen
International financial pr
International security ass
Opportunity,Growth,and
Future Disaster Costs

Immigration Reform

>
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Check your
Understanding

® . Does a left join exclude any data from
the left table?

. Can you drag individual fields from a
hierarchy to the view?
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Check your Answers
Sticky Note
NO!
YES!


Let’s Review!

* Joins allows deeper analysis when all
of the data is not included in one table

* Calculations can be created to
manipulate existing data

----
e
~

* Quick sorts allow for fast analysis

* Creating a hierarchy allows you to drill
down data and find anomalies

* Grouping data allows for higher
aggregation
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Exercise 2 U.K. Car Accidents

* Exercise Objectives:

* Practice sorting and
grouping fields

e Learn how to Union Data

Exercise Materials
Exercise 2 UK Accidents-Starter.twbx
Exercise 2 UK Accidents-Solution.twbx

8/16/2018 TABLEAU ESSENTIALS | | APOGEE PROPRIETARY - UNCLASSIFIED (A 74


http://apogeeintegration.com/tableauessentialsI

=

e =

rmatting in Ta

)

Date bleau
o
xo
— o
| | VA ROPRIETARY {é




How does Tableau handle dates?

* Dates represent a point in time specific to the day level of detail.

* Every date contains three mandatory components: month, day, year

— January 20, 2017 is a date
— 1984 is not a date

— December 1941 is not a date

*  When connecting to Excel or text data sources, you may have to
change the datatype from String to Date if Tableau couldn't be

certain all the values are valid dates (or use the DateParse() or
MakeDate() functions)
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What is a DateTime?

* Date Times must have all the components of dates, but also
include: hour, minute, second.

* Unspecified trailing components, such as seconds, are treated

ds Zero.
— January 20, 2017 10:30 is a datetime

* |f all the values lack time information (i.e. have a time of
00:00:00), then changing to a Date type is more efficient and
avoids cluttering controls with time detail
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Truncated Date

8/16/2018

Sales

$100,000

390,000

330,000

$70,000

360,000

$50,000

340,000

330,000

520,000

310,000

$0

01/16 02/16

03/16

04/16

05/16

06/16

07/16 08/16 09/16 10/16 11/16 12/16 01/17 02/17 0317 04/17 05/17
Meonth of Order Date

06/17

07/17

08/17

09/17

10/17

11/17

12/17
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Date Part

Qrder Date
£180,000

$160,000

$140,000

$120,000

$100,000

Sales

£80,000

$60,000
$40,000

$20,000

$0

lanuary February March April May June July August Septemb.. October Movember December
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Date Menu

8/16/2018

When you place a date/datetime field on a
shelf, you can specify to:

— extract part of the date/datetime value
— truncate the value to a particular level
— or leave the value unaltered (exact date)

You also can treat the resulting value as
discrete or continuous

Or you can treat the field as a measure using
aggregation functions like min() and max()

These combinations give you tremendous
flexibility in how you handle dates

S

Filter...

Show Filter
Show Highlighter

Sort...
Format...
Show Header

Include in Tooltip

Year
Quarter
Month
Day

More

Year

Quarter
Month

Week Number
Day

More
Exact Date

Attribute

Measure

Discrete

Continuous
Edit in Shelf
Subtotals

Remove
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Quiz 1: Recreate this Viz!

@ Is3ac Newton @  ® Johann Sebasfian Bach @ Wolfgang Amadeus Mozart @ James Clerk Maxwell [ ] @ Emmy Noether P @ 0 (X ] @ Celine Dion @ Justin Bieber @

1643 1663 1683 1703 1723 1743 1763 1783 1803 1823 1843 1863 1883 1903 1923 1943 1963 1963 2003 2023
Birth Date
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Quiz 2: Recreate this Viz!

Birth Date

January February March April June August September October November December

3

Number m' Records

8/16/2018 TABLEAU ESSENTIALS | | APOGEE PROPRIETARY - UNCLASSIFIED



871

6/2018

CREATING THE VIZ
YOU WANT!

Formatting your Data

®
p‘ 83



Concepts

. Advanced Sort: Tableau sorts data by arranging dimensions in a specified order. Each
dimension that appears in the worksheet can be sorted independently of any
other dimension. You can choose to sort by the data source order, alphabetic order, a field or
manually from the sort dialog box.

. Filters: Tableau filters provide the user the ability to restrict the data that is
available in individual views or even the entire data source by a dimension,
measure or set.

. Bins: Tableau bins are useful in creating a range of continuous data, similar to
‘buckets’ that makes it possible to visualize a continuous field like a discrete field.

Sets: Sets are custom fields based on dimensions that are used to subset your
data. They can be created manually or computed. Either dimensions or
measures can be used to determine what is included or excluded from a set
using conditional logic

. Pages: Dropping a field on the Pages Shelf allows you to analyze your data based on individual values
contained within a field. A common use of pages is to add a Date field to show how your
visualization changes over time. ®
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Data Analytics ¢ | Pages jii Columns Bl  SUM(Number of Rec
£ Amsterdam dataset _7-...
= Rows
Dimensions mpo|~
Filters
o () Abc  Bathrooms
. Abc Borough
v & country, city
° ® Country - Bar Chart_Sortedl
@ City
4# Hostld | ool Automatic - Neighborhood
£3 Last Modified ewllo @ Bijlmer Centrum || 99
: :“::’" Color | | Size | Label Bijlmer Qost |97
nstay
oS0 Q ntrum Qost .
There are several ways to sort s 0 1730
d . . . T b I Avbe Neighborhood e e oord Oost [ 221
Imensions 1IN 1apbieau . Price (o) Oud Oost [N 1169
& Region
% ‘Room i enLommer [ 958
Ave. Room Type Buitenvilidert / Zuidas ] 250
# Surveyld ntrum West [ NNRNEEE 225
N\ Moastie Names De Aker Mllieuw Sloten [] 114
De Baarsjes / Oud West | : ¢
De Pijp / Rivierenbuurt 2,378
Gaasperdam / Driemond | 42
Geuzenveld / Slotermeer ] 195
ljburg / Eiland Zeeburg - 378
Noord West [J 241
Noord-West / Noord-Midd.. || N N 1418
Oostelijk Havengebied / In.. [N 921
Osdorp [ 163
4 Accommodates
S g Oud Noord [ 494
® Latitude Slotervaart . 345
@ Longitude Watergraafsmeer [ 527
:: ::::‘" Detsaston Westerpark | 1.430
# Reviews Westpoort 15
© ' Lathud (peneratec) 0K 1K 2K 3K 4K
@ Longitude (generated)
<4  Number of Records Number of Records
#  Measure Values
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Airbnb: Sorting

There are several ways to sort
dimensions in Tableau

Data Analytics

o Amsterdam dataset _7-..

Dimensions

Abe
Abe
v a

RS R T R

EHE £

+ 400 #4#+00 44+ 5

Bathrooms
Borough
country, city
@ Country
@ City
Host Id
Last Modified
Location
Minstay
Name
Neighborhood
Price (bin)
Region
Room Id
Room Type
Survey Id
Measure Names

Accommodates
Bedrooms

Latitude

Longitude

Overall Satisfaction
Price

Reviews

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

= o

Pages
Filters
Marks
ol Automatic -
o || & @
Color Size Label
080 Q
Detail = Tooitip
I SUM(Number ]

jii Columns Bl  SUM(Number of Rec..

Rows

Bar Chart_Sorted?2

Neighborhood

DeBaarsjes / Oud West [N : 250

De Pijp /Rivierenouurt |GGG 2378
Centrum West [ NGTNGNGEGE 2.225
Centrum Oost |GG 1.730
Westerpark [ G 2.430
Noord-West / Noord-Midd.. | N NI 1.418
0Oud Oost [N 1.169
Bos en Lommer [ 938
Oostelijk Havengebied / In.. _ 921
Watergraafsmeer [ 517
Oud Noord [l 494
Ijburg / Eiland Zeeburg [ 378
Slotervaart [ 349
Buitenveldert / Zuidas [J] 250
Noord West [J] 241
Noord Oost [Jj 221
Geuzenveld / Slotermeer [J] 195
Osdorp ] 163
De Aker / Nieuw Sloten ] 114
Bijimer Centrum || 99
Bijlmer Oost | 97
Gaasperdam / Driemond | 42
Westpoort 15

0K 1K 2K 3K

Number of Records &

4K
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Airbnb: Sorting

You can also use a dynamic
sort to arrange the

Data Analytics ®  Pages
(% Amsterdam dataset _7-...

Dimensions mpO -

Abc Bathrooms

Abc Borough
v & country, city
® Country
® City

Host Id Automatic v

Last Modified -3
@
Location “ 8

Color Size  Label
Minstay

Naria ol Q
Neighborhood
Price (bin) ::

Region B AVG(Price)
Room Id

Room Type

Survey Id

Measure Names

Filters

FHEHOFEFEEQH

Measures
4# Accommodates
4# Bedrooms
@ Latitude
@ Longitude
4# Overall Satisfaction
# Reviews
@ Latitude (generated)
@ Longitude (generated)
4 Mumber of Records
#  Measure Values

jii Columns Al  SUM(Number of Rec..

= Rows

Bar Chart_Sorted3

Neighborhood
Centrum West | NNENGENGGEEGEGEGE 206 3
Centrum Oost | 201 2
Noord-West / Noord-Midd.. [ NI 182.7
Ijburg/ Eiland Zeeburg [ 175.9
De Pijp / Rivierenbuurt |GGG 1653
Westerpark [ NG 1638

De Baarsjes/ Oud West NN, 155.0

Oud Noord [l 157.0
Watergraafsmeer [} 154.7
oud Oost [N 1516
Buitenveldert / Zuidas [J] 147.9
Oostelijx Havengebied / In.. | 144.0
De Aker / Nieuw Sloten [] 138.6
Noord Oost [l] 136.5
Noord West [JJ] 130.9
Geuzenveld / Slotermeer ] 129.5
Slotervaart [} 128.7
Bos en Lommer | 128.7
Westpoort 123.1
Gaasperdam / Driemond | 1214
Osdorp ] 117.1
Bijlmer Oost || 105.4
Bijlmer Centrum | 92.4

0K 1K 2K 3K
Number of Records

4K
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Airbnb: Filtering

To filter Neighborhoods by # of
Bedrooms, drag the Bedrooms
field onto the Filters shelf and

<

Dimensions iH P
Abc Bathrooms

Abe Borough

& country, city

OCounti .l
@ City

# Hostld

B3 Last Modified
Location
Minstay
Name
Neighberhood
Price (bin)
Region

Room Id
Room Type
Survey Id

F#F #9298 FFE

Measure Names

Measures
Accommodates

Bedrooms

Latitude

Longitude

Overall Satisfaction
Price

Reviews

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

# # OO # # # O O[]+

Buitenveldert / Zuidas [J] 147.9
Oostelijk Havengebied / In.. | 144.0
De Aker / Nieuw Sloten [] 138.6
Noord Oost [l] 136.5
Noord West [JJ] 130.9
Geuzenveld / Slotermeer ] 129.5
Slotervaart [l 128.7
Bos en Lommer | 128.7
Westpoort 123.1
Gaasperdam / Driemond | 121.4
Osdorp ] 117.1
Bijlmer Oost || 105.4
Bijlmer Centrum | 92.4

0K 1K 2K 3K
Number of Records

7 Filters - Columns Al  SUM(Number of Rec..
Shi
Rows
Edit Filter...
Show Filter Bedrooms
= r Chart_Sorted3 o 10
Add to Contesxt Neighborhood d D
Apply to Worksheets  * Centrum West | NENEGEGNGEGEGEGEGE 20: 3
Centrum Oost [N 2012 AVG(Price)
@ Create Set...
brd-West / Noord-Micd... | NN 182.7 _
. Dirmension ljburg / Eiland Zeeburg [l 175.9 92.4 208.3
Attribute De Pijp / Rivierenbuurt | GG 15 3
(Vs b Westerpark [ NG 1638
De Baarsjes / Oud West [N 1o
— Oud Noord [N 157.0
Continuous Watergraafsmeer [l 154.7
- Oud Oost [N 1516
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Airbnb: Filtering

To filter # of bedrooms one at a
time, change Bedrooms to a
discrete field in the drop down

Dimensions

Abc Bathrooms

Abe Borough

v &

¥

country, city

@ City

Host Id

B3 Last Modified
Abc Location
Abc Minstay

Abc Name
Abc  Neighborhood

&

Price (bin)
Region

Abc_R

Abe Measure Names

## OO # # OO # #

Accommodates
Bedrooms

Latitude

Longitude

Overall Satisfaction
Price

Reviews

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

Filters

# Roomlid
T
# Survey Continuous

S h {Columns v
Rows
Edit Filter...
Show Filter
Clear Fiter hr Chart_Sorted3 T | Baeos £z
Add to Context .
Apply to Worksheets  » Neighborhood Remove Filter
Centrum West _ 20 Apply to Worksheets »
@ Create Set... Centrum Oost [N 2012
. . ord-West / Noord-Midd... [ N NI 182.7 Format Filters...
. Dimension - 1 R S
Attribute Ubur? / ’E|l-ar?d Zeeburg [ 175.9 Customize
De Pijp / Rivierenbuurt _1 . Show Title
Measure ' Westerpark [ NN 153 8 Edit Title...
De Baarsjes / Oud West —
Oud Noord [l 157.0 Single Value (list) ©0
Watergraafsmeer [l 154.7 Single Value (dropdown) =g
Remove Oud Oost [N 1516 Single Value (slider) O
Buitenveldert / Zuidas [ 147.9 . Muttiple Values (list) @
Oostelijk Havengebied / In.. | 144.0 Multiple Values (dropdown) =7
De Aker / Nieuw Sloten [] 138.6 Multiple Values (custom list)
Noord Oost ] 136.5
Noord West [JJ] 130.9 WRcaes Mk
Geuzenveld / Slotermeer ] 129.5 Only Relevant Values
Slotervaart - 128.7 . All Values in Database
Bos en Lommer | 128.7
Westpoort 123.1 . Include Values
Gaasperdam / Driemond | 121.4 Exclude Values
Osdorp ] 117.1 X  Hide Card
Bijlmer Oost || 105.4
Bijlmer Centrum | 92.4
0K 1K 2K 3K
Number of Records
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Airbnb: Filtering

Which neighborhood has the
most 2-bedroom listings?

Dimensions [
Abe Bathrooms
Abe Borough
v & country, city
® Country
@ City
# Hostld
B3 Last Modified
Location
Minstay
Name
Neighberhood
Price (bin)
Region
Room Id
Room Type
Survey Id
Measure Names

F#F #9298 FFE

Measures
Accommodates
Bedrooms

Latitude

Longitude

Overall Satisfaction
Price

Reviews

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

## OO # # OO # #

Filters

Marks

| ml Automatic -
RS
Color Size | Label
e | O

Detail  Tooltip

- CETZND

jii Columns Rl  SUM(Number of Rec..

Rows

Bar Chart_Sorted3

Neighborhood
Geuzenveld / Slotermeer l 2745
Centrum West | NG 2725
Centrum Oost | RN 244 8
De Pijp / Rivierenbuurt | NG 2105
Westerpark [N 2033

De Baarsjes / Oud West | NG 15

Noord-West / Noord-Micd.. | I 1946
De Aker / Nieuw Sloten ] 194.1
Watergraafsmeer - 1811
Oud Oost [N 1796
Oostelijk Havengebied / In.. [ 175.6
ljburg/ Eiland Zeeburg . 1754
Osdorp I 1741
Buitenveldert / Zuidas . 170.9
Slotervaart [ 162.3
Oud Noord [ 161.4
Noord Oost [ 1589
Bos en Lommer [ 158.2
Noord West [l 1530
Westooort 152.0
Bijlmer Centrum 1441
Bijimer Oost | 139.3
Gaasperdam / Driemond 135.6

0 200 400 600 80O
Number of Records

Bedrooms

2 -
AVG(Price)

1356 2749
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Check your Answers
Sticky Note
De Baarsjes/Oud West!
Geuzenveld/Slotermeer!


Accessing the Format Bar

| Tableau - Airbnb Solution Workbook

File Data Worksheet Dashboard
# o€ > |G 8
Data Analytics s

3 Amsterdam dataset _7-

Dimensions
#bc Bathrooms
abc Borough

v & country, city

@& Country
@ City
# Hostld

E% LastModified
#bc Location

abc Minstay

Abc Name

abc Neighborhood
# Roomld

Abc Room Type
# Surveyld

#be Measure Names

Measures
Accommeodates
Bedrocoms
Latitude

Longitude

Overall Satisfaction

Price

Latitude (generated)
Longitude (genersted)
Nurmber of Records

# BB H # HEDB H H

b

Measure Values

8/16/2018

f

Story Anslysis  Map  Format  Server Window  Help
Sl - B R 2

Pages jii Columns SUM(Number of Rec..
= Rows Neighborhood =
Filters

Pretty Bar Chart!

Neighborhood

Bedrooms

Marks Centrum Cost e
Noord-West / Noord-Midd.. ==
nl Automatic - - View Data...
d Zeeburg Copy
o m erenbuurt Fomai
Color Size | | Label Westerpark - 5
. = De Baarsjes / Oud West —
Detail | Tooltip . OUC’NC“"‘" Mark Label
Watergraafsmeer Annotate
gl VG Price) Oud Oost Trend Lines
AVG(Price) Buitenveldert/ Zuidas e
Qostelijk Havengebied /In.. Drop L
rop Lines

De Aker/ Nieuw Sloten

. N @ Show View Toolbar
\oord Qost
Noord West ¥ Keep Only
Geuzenveld / Slotermeer X Exclude
Slotervaar
Slotervaart & Group
@  Create Set...
Gaasperdam / Driemond
Osdorp
Bijlmer Oost
Bijlmer Centrum
0K 1K 2K 3K 4K

Number of Recards

4 |Standard ~ 8l - 7

= Show Me

Bedrooms

2
4

oW oo

o

AVG(Price)

524

2083

<4/ Tableau - Airbnb Solution Workbook

File Data Worksheet Dashboard
# € >R 6
Data Analytics :
& Amsterdam dataset _7-.

Dimensions
Abe Bathrooms
Abc Borough
v & country, city

® Country
@ City
% Hostld

B3 Last Modified
ape Loeation

be  Minstay

Ape Name

be Neighborhood
4 Reomld

Abc Room Type
4 Surveyld

Ape Measure Names

Measures

4 Accommodates

4 Bedrooms

@ Latitude

& Longitude

4 Overall Satisfaction
# Price

Bl Reviews

@@ Latitude (generated)
@ Longitude (generated)
=3 Mumber of Records

H#  Measure Values

Story  Analysis  Map

-

Pages

Filters

Bedrooms

Marks.

ol Automatic -
e m
Color | Size || Label

Detail | Tooitip

B AvG(Price)
Bl AvG(Price)

Format | Server Window Help

Il B ©

Dashboard...

Standard  ~ g T g

= Show Me
Story..

Workbook...

Font...
Alignment...

Shading.. AVG(Price)

524 2083

Borders...

Lines...

Reference Lines...
Drop Lines..
Annotations...

Title and Caption..

Field Labels...
159.0
Legends...
Filters..
Highlighters...
Parameters..
Cell Size B
Workbook Theme r
Copy Formatting
Paste Formatting
Clear Worksheet Formatting
Testooore 1231
Gaasperdam / Driemand | 121.4
Osdorp 117.1
Bijlmer Oost | 105.4
Bijlmer Centrum || 92.4
0K 1% B 3K 4K

Number of Records
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Format Bar

What kind of format
instruction we want to give

Format AVG(Price) X

A = S H = Fields~
Axis Fane
Default

Font: |Tab|eau Boo.. V|

Alignment: |Auiomatic: o |

Numbers: | $123.456.00 ~ |

Totals

Font: |Tﬂb|Eﬂu Me.. |

Alignment: |Autcmatic: e |

Mumbers: | £123.456.00 ~ |

Grand Totals

Font: |Tab|eau Me.. |

Alignment: |Auiomatic: o |

Mumbers: | £123.456.00 « |

Special Values (eg. NULL)

Text:|(Blank) |

Marks: | Show at Indi... ~ |
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Format Font

k4

|E|=E 2 H = Fields~

Sheet Rows Columns

Default

Worksheet: |Tab|v.=_' au Boo..

Pane: |Tab|eau Boo..

Header: |Tab|v.=_' au Boo..

Tooltip: |Tab|eau Zoo..

TiﬂEi|TabIeau Ligh..

Total

Pane: |Tﬂb|Eﬂl.l Me..

Header: |Tab|v.=_' au Boo..

Grand Total

Pane: |Tﬂb|Eﬂl.l Me..

Header: |Tab|v.=_' au Boo..




Recreate this Viz!

8/16/2018

Bedrooms

Amsterdam Airbnb Pricing
Neighborhood ®© (an
Centrum West $208.31 A .
Centrum Oost $201.22

5]
C
=
0
m
w
3
&1
m
m
o
C
S
(8]
s
[
~J
L
e B+ A T ¥ B SO PN R o Ty

Oud Noord [} $156.98
Watergraafsmeer - $154 67
Oud Oost [ $151.61
Buitenveldert/ Zuidas [J] $147.91
Oostelijk Havengebied / In.. | $144.00 AVG(Price)

w

5

De Aker / Nieuw Sloten ] $138.58 _:

Noord Dost [J] $136.54 $952.40
Noord West ] $130.92
lotermeer ] $129.49
otervaart [JJ] $128.73
Bos en Lommer | $128.65
Westpoort $123.13
Gaasperdam / Driemond | $121.38
Osdorp [ $117.12
Zijlmer Oost || $105.40
Bijimer Centrum §$92.40 s

J
Geuzenveld /S
S

0 1,000 2,000 3,000 4,000

Number of Records

$208.31
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Exercise 3 Simpsons Part 2

* Exercise Objectives:
* Apply & edit filters

* Learn how to change & apply a
color palette

e Learn how to edit a titlein a
workbook, and how to insert
variable names

* Play around with the format
pane!

Exercise Materials
Exercise 3 Simpsons Starter 2.twbx

Exercise 3 SimEsons Solution 2.twbx
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Price (bin)

What are bins?
10K
A bin is a range of values that 5K
are grouped together
8K
8
-E cy Edit Bins [Price] X
2 New field name: |Prioe(b'n) |
4K
Size of bins: | 231 1 v | | suggestBin Size |
Range of Values:

3K

2K

1K

Min: | 12| Diff: | 5,988 |
Max: | 6,000 | CntD: | 423
.ok || Cencel |

 e—

100 200 300 400 500 600 700 800 S00 1000 1100 1200 1300 1400 1500 1700 1
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@
[ ]
. Do At e i Coans

B Amsterdam dataset _7-22. - -
= Rows SUM(Number of Rec

Dimensions 2o -

Fi
Abc Bathrooms R

Creatin g Bins e

Count Price (bin)

@ . v Marks
@ City

Host Id @ Automatic - 500

Last Modified
n O m

=
Let’s create bins for our Price e coor | sue [ ten f|

measure o o | e
Right-click on the field in the 7 Faper

# Roomld
Abc Room Type
#
Abc

Number of Records

Survey Id 4500
I . ) .

Measure Names
4000
3500
3000
Measures %0
4# Accommodates
# Bedrooms .
@ Latitude o
@ Longitude
4# Overall Satisfaction 1500
.
# Reviews
@ Latitude (generated) 1000
@ Longitude (generated)
= Number of Records
# Measure Values §00
0 50 100 150 200 250 200 350 400 450 500

®
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Exercise 4 Airbnb

* Exercise Objectives:

e C(Create a set & understand
how/when to use it

* Explore pages and apply
them to a viz to gain better
insights in our data

Exercise Materials
Exercise 4 Airbnb Starter.twbx
Exercise 4 Airbnb Solution.twbx

e
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ASKING YOUR DATA,
“WHERE?”

Mapping in Tableau

®
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Why Use a Map?

* @Gives us the ability to answer the question “where?” when it
comes to our data

* Provides geographical context to our data

* Gives new insight not immediately recognizable with a table,
linear graph or pie chart

* Examples of geographic questions:

— Where are teacher turnover rates the highest?
— How many grocery stores are in each neighborhood?
— What state has the most Big Foot sightings?
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Latitude &
Longitude

Any point on a map can be represented
with latitude and longitude points

Latitude indicates distance north or
south from the equator and Longitude
indicates distance east or west from the Equator
Prime Meridian

If your dataset includes latitude and
longitude fields, Tableau can
automatically plot them on a map

If your dataset does not include latitude
and longitude fields but has geographic
place names such as city, country or
state, Tableau can determine their
coordinates with the generated latitude
and longitude fields

Prime Meridian o




Coordinate Points
(] o =P
Coordinate Points °
* Every point on the globe has unique
latitude and longitude coordinates i [ .
: ‘ . 5 3-. :.'..
i . y “on
s . o oo
I R
S . ce d3ne - ,° : ...‘.,:"*.,:.
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*  Refer back to the Airbnb map
we created in the beginning of
the course

Airbnb: Point Maps

Data Analytics :
& Amsterdam dataset _7-...

Dimensions B L |~
Abc Bathrooms
Abc Borough
v & country. city
e @ Country
® City
# Hostld
£ Last Modified
Abc Location
Abc Minstay
Abc Name
Abc Neighborhood
. Price (bin)
@ Region
# Roomlid
Abc Room Type
# Surveyld
Abe Measure Names

Measures

Accommodates

Bedrooms
Latitude
Longitude

Price

Reviews

Latitude (generated)
Longitude (generated)
=4  Number of Records
# Measure Values

OO # # %00 # #

Pages

Filters

Marks
O Automatic - I
b4 & I
Color Size Label
080 Q

Detail  Tooltip

i Coomrs

Airbnb Map

© OvenStreetMap contributors
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Airbnb: Point Maps

Tableau automatically
recognizes geographic field
names like city, state and

Data Analytics

e Amsterdam dataset _7-...

Dimensions # P

Abc Bathrooms

Abc Borough

v & country. city

@ Country
® City

# Hostld

E% Last Modified

Abc Location

Abc Minstay

Abc__Name

Abc Neighborhood

b, Price (bin)

@ Region

# Roomid

Abc Room Type

# Surveyld

Abc Measure Names

Measures
Accommodates
Bedrooms
Latitude
Longitude

Price

Reviews

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

QO # ##O0 % #

# #

Pages
Filters
Matks
Automatic
% || &
Color Size
000 Q
Detail  Tooltip

M Bos en Lommer

i Coumns
= Rows
= Neighborhood
Airbnb Map
M 3ijimer Centrum
;' M Bijimer Oost

J

| w @I +

® OpenStreetMap contributors

I Buitenveldert / Zuida:
B Centrum Oost

M Centrum West

M De Aker/ Nieuw Slot.
[l De Baarsjes /Oud W..
M De Pijp/ Rivierenbuu.
M Gaasperdam /Driem..
M Geuzenveld /Sloter.
B ijburg/ Eiland Zeebu.
M Noord Oost

M Noord West

M Noord-West / Noord-.
[ Oostelijk Havengebi..
. Osdorp

B Oud Noord

Il Oud Oost

W Siotervaart

W Watergraafsmeer

W Westerpark

Il Westpoort
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Saudi Influence: .

B Saudi Influence

= Rows

Dimensions EH L -

Filled Maps ] 1

*  To begin, open the Tableau starter G s 17
workbook Indicators of Saudi v g
Influence ~ Loe
o o o ™ Area
Double-click on a geographic field O sause
1 O Cucle
a9 Shape
1] Text
w Ficqyo
® pe
“%. Gantt Bar
@8 Polygon
Measures )
| # GDP . l .
# Population v“?r RN
# Saudi Exports Percentage . a'“ ’} T T ‘/,'
4% SunniPopulation Soy, T} '

# Value of Saudi Exports (U...
® Latitude (generated)

@ Longitude (generated)

=% Number of Records

# Measure Values
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[ )
Saudi Influence: - o cm—
£ Saudi Influence = Rows
Filled Maps -
Marks v
*  Group locations on a map to ww = || ©
create custom territories (i.e. Be B
countries based continent) ) "
:.: Country (grou 3
- I
Measures
# Crude Oil Imports (bbl/day)
# GDP 3
4# Population ,(.’ o
# Saudi Exports Percentage - 2% it
#  Sunni Population Stmeg, TN ’} F
# Value of Saudi Exports (U...
@ Latitude (generated) oy . B = Antarctica
& Meborosimhs R o
# Measure Values A

®
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Path Maps

Path maps geographically show
the movement of information
or objects from one location to
another and their magnitudes

Pages 1l Columns |
Rows

Filters

Marks |
» Line v

Abc
123
Label

K y
 Color Size |

’Detail ‘Tooltip’ ‘ Path ‘

o — ! United
(J SUM(Flow Amount) { Kingdom

SUM(Flow Amount)

@ 0penSﬁeetMap contributors

)
B e b v o A
4 \ Romania <
~N e G P A o
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Path Maps

To create a path you will need
the following fields:

Data Analytics * || Pages
B US Delayed Commercial ...
Dimensions HpP|v
_ Filters

Abc  Airline
Abc  Airline Name
Abc Airport

Ci
.o Marks
@ Country
& COUNTRY, STATE.CITY | [ Automatic
£ Date

S e || &
Abc Day of wee Diioe

aAbc Destination Airport
Abc  Flight number
Abc lata Code
Abc  Origin Airport
sAbc PATHID
sAbc PATH LOCATION

00 Q

@ State
Abc Table Name
Abc Measure Names

Ootel | |Tooklp

sAbc PATH ORDER iem—— to connect the points

NTIALS | | APOGEE PROPRIETARY - UNCLASSIFIED

Path ID is a distinct value
for each path in the data.
This tells Tableau which
locations group together
along a path

Path Order is a field that
assigns an order by which

along the path (for
example, date and time)
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Flight Delays:
Path Maps

To begin, open the Tableau
starter workbook Flight Delays
in the Starter Workbooks
folder

Data Analytics ¢ | Pages
(% US Delayed Commercial ..
Dimensions HP|.
Abc  Airline

Abc  Airline Name

Abc Airport

o CHEND |

® Country

Filters

2 COUNTRY, STATE. CITY | A Line

|

B Date

()
Abc  Day of week
Abc Destination Airport

Abc  Flight number oo o
Abc lata Code Det | (Tos

Size

Abc_Origin Air
| sAbc PATHID |
sAbc PATH LOCATION
=#Abc PATH ORDER
@ State
Abc Table Name

Abc  Measure Names

Measures

Arrival Delay

Arrival Time

Latitude

Longitude

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

# # O @ ## O 0 # #

@
Label

~
Path

BN PATHID
4 PATH LOCATI

iii Columns

= Rows

Sheet 2

© OpenSuretitap conrbuton
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Flight Delays:
Path Maps

Finally, drag your Path Order
field onto Path in your Marks
Shelf

Data Analytics

& US Delayed Commercial ...

Dimensions E L v

Abc  Airline

P . ©"'&i" Airport: DCA

o D |

® Country

& COUNTRY, STATE. CITY
& Date

Abc Day of week

Abc Destination Airport

Abc Flight number

| Abc  Origin Airport |

s#Abc PATHID
sAbc PATH LOCATION

Abc PATH ORDER

@ State
Abc  Table Name
Abe Measure Names

Measures

Arrival Delay

Arrival Time

Latitude

Longitude

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

## O O #0606 # #

~ Line v
H RS,
Color Size Label
000 Q ~
Detail Tooitip Path
.
000
~

iii Columns
= Rows
Sheet 2
i R
Alber Lab
5
\ Ungto o
l‘]dl{ed — : N ' New Hampshir
Ne: t o SLatsT : - Anssachusatts
Mexico
~.
fng™ '
© OpenStreetMap contnbutors Tj
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Exercise 5 Path Maps

* Exercise Objectives:
 Learn how to use map
features to analyze track
data
* Learn how to leverage the
Page shelf to animate data
for presentation

Exercise Materials
Exercise 5 Belgian Trains Starter.twbx
Exercise 5 Belgian Trains Solution.twbx
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Heat Maps

When working with large
datasets, points often become

P degeema

© Spmrireemas comtun [ 173 urarnew- |
fﬁ e |‘ Poom T Comms  Cokumn Nunber Longmade igmeated)
mencrs me. i Rows Rowlumbe  Letdegeeased
2 Ouclmston Oote e P Incdent Trpe
£ Duaster Close Out Dute Inaent Type D > .
® Duaster Number o s ] Cremcal
= e e rard
4 Progrem Declared.
< A Progrem Declares Moty s ¥ oo
o B4 Program Deciared ) 1) Camasne
3 Incdent bege Dete W Asomarc a’ 4 W e
£} Incdent ind Dote . ! 1 runeg
- Incident Type &|lOiM ol 8 [y
& Incdent Vype (greus) Outur) | S | (1e 1) rovnamg
- PA Pragiam Duclured B temen Covee
L:::u-w Detad | ooy W rancane
| et aneste
-.':‘-m - - :__
- m . -f: & | Sevess e Shew
A na—— ,F&"?v W, & o
al " » £ Tonwe
Sewiores -~ \ - -/
. ‘ - - " ; -
" o Mumber - e “gh ) Tomem
s - \ e
° 1 vecee
L
-

Images: dataremixed.com
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Heat Maps

First create a calculated field
(one for each latitude and

ROUND([Latitude],2)

Data Analytics

(& Amsterdam dataset _7-...

Dimensions ]

Abc  Bathrooms
Abe Borough
v & country, city

® Country
® City

# Hostld

£ Last Modified

Abc Location

Abe  Minstay

Abc Name

Avc Neighborhood

Al Price (bin)

& Region

# Roomld

Abc Room Type

# Surveyld

Ave  Measure Names

<@ Latitude_Rounded

=—ton

@ Longitude_Rounded

Price
Reviews
Latitude (generated)

Number of Records
Measure Values

##0 0 # #

Longitude (generated)

® || Pages

Filters
Marks
O square -
o (oD
Color Size Label
ool | =
Detail  Tooltip

ii Columns
= Rows
Heat_Map
0
.
. .
e

© OpenStreethlap contibutors
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Heat Maps

Change Longitude_Rounded
and Latitude_Rounded to
Dimensions

Data Analytics
(& Amsterdam dataset _7-...

Dimensions # P
Abc  Bathrooms
Abe Borough
v & country, city
® Country
® City
# Hostld
£ LastModified
Abc Location
Abe  Minstay
Abc Name
Avc Neighborhood
Al Price (bin)
Region
Room Id
Room Type
Survey Id
Measure Names

EFH#HE#O

Accommodates
Bedrooms

Latitude
Latitude_Rounded
Longitude
Longitude_Rounded
Overall Satisfaction
Price

Reviews

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

#0000 ++0060 %+ 3

Pages

Filters

Marks
O Squarg -
o | & @

Color Size Label

& |2

Detail  Tooltip

ii Columns

= Rows

Heat_Map

© OpenSireetMap contributors

SUM(Number of Recor...

1 26

®
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Exercise 6 Heat Maps

* Exercise Objectives:

* Learn how to create a
geographic heat map

*  Apply zoom controls to
analyze dense spatial data

* Practice creating Calculated
Fields

Exercise Materials
Exercise 6 Twitter HeatMap Starter.twbx
Exercise 6 Twitter HeatMap Solution.twbx
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DASHBOARDS &
STORIES

Creating a Narrative

®
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What is a Help Requests

All data from March 5, 2017 to September 3, 2017

dashboard? -l
. Grand
o Requests Men Tue Wed Thu Fri 1oeal

1 0 Before 7:00 2
3

Average 7:00- 11:00
Days

* A dashboard is a collection

of several worksheets and comopen | .==.! IIIIIIIIIIII'III‘I|||IIIII

47'0 Apr2 Apr30 May 28 Jun 25 Jul23 Aug 20
Days Grand Total 56 316 Ticket Open Week

2

Top 10 Issues Canada

ISSUE4AT

ISSUE29

ISSUE43

issue1 I

issuszs e A

issuzs > J_ﬁ/l
I —|

gy ——————— —nited @ T @

* States g )
Issusll 5 : e -
Issuszl

] H 10 15 20 25 30 35 40 45 50 5 1
Number of Requests = L]

© OpenStreetMap confributors

Requests Associated with All

Customer A.. AssignedT.. DayofT.. & DayofT.. & Resclution = lIssue
615-390-53.. 10AS May 10, 20.. May 10, 20.. CAC provided resclution ISSUE43 ~
2604-3633  10AZ August 23, . August 24, . Undid closure. ISSUE43 .
3101-3675 10A14 August15,  August15,  Contacted user via email and explained to her that the programmers are currently working on the zip code issue and she should ho . ISSUE25
31033315 1QAlQ July7,2017 July7,2017 The case is currently in the automated system, instructed customer to get case assigned to himself by contacting them and havin.. 1SSUE41
3103-1030 QA9 March 21, 2.. March22, 2.. Sent instructions to extend and then chose not to file. Previous time disapproved due to modules had changed ISSUEAL
3103-1639  10A21 July 6,2017 July?7,2017 IQA Contacted NMF Specialist to update the case ISSUE26
3103-3030 10A2 March 16, 2.. March1§, 2.. Removed remittance from system. ISSUE34
3103-3315 1QA18 June 20, 20.. June 20, 20.. Customer stated that credit amounts on the system were incorrect. Credits on system match what is posted. Emailed custemerto.. 1ISSUE29
3103-4367 10A3 June 28, 20.. June 28, 20.. Thisis a known issue with the ICS analyst; it is part of the duplex printing problem on the list #6 of issues that will be fixed on Mar_. 1SSUELL
31043115 10A15 July 17, 2017 July 20, 2017 QA Contacted NMF Specialist to update the case ISSUE29

10A18 June 30, 20.. June 30, 20.. Undid closure. ISSUE4Z
3104-3650 10Als May 2, 2017 May 2, 2017 Updated phone number on system. ISSUE4AL

10A22 July7,2017 July?7,2017 Reopened 01201406 mod that was closed as |A. |1A has since defaulted but mod did not reopen. ISSUE33
3104-3905 1QAlZ2 July 10, 2017 July 18, 2017 Contacted user via email and explained to her that the programmers are currently working on the zip code issue and she should ho.. 1SSUE43
3104-4008 QAL July 12, 2017 July 12, 2017 Analyst responded and stated that this suggestion will be added as a potential enhancement for January 2015 ISSUE2E
3106-3309 1047 AugustZ, 2. August2, 2. Updated phone number on system. ISSUE29 v
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What is a story? —

Global Market Overview

In Tableau a story is a A

sequence of visualizations - III| 4 7(

42,730 2 8 / 4 7 / $6 3T
that work together to = e .
g Air travel today remains a vibrant market following the trend of the last several decades. Robust demand is expected the next 20 years as strong economic growth, growing middle classes
ncreasing consumer spending on services, and evolving airfine business models bring more value to passengers and support the long-term outlook. As a result, the industry will require
O O more than 42,000 new airplanes by 2037 with almost 74% in the single-aisie category. Widebody passenger airplane and freighter deliveries make up over 43% of the market value as th
C O n Ve y I n O r m a t I O n passenger market continues to see fragmentation and the freighter market benefits from improvements in world trade
(]

Deliveries Market Value

You can create stories to 4 ’ o .
. 42,730 .
tell a data narrative, e

provide context,
demonstrate how decisions i
relate to outcomes or to rill 3

case.
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Layout Containers

* A good way to organize your ‘ [l Horizontal E Image
. . = Vertical Web Page |
dashboard is with Layout — C Blank
Mew objects:
Tiled Floating

Drop sheets here
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Layout Containers

What if | simply want to drag "D hem .

[7] Show Title
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Filter Actions

* By default, filters only
apply to the sheets
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Check your
Understanding

What happens to the underlying
sheets after a Filter Action has

been applied to a view on a
dashboard?
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Check your Answers
Sticky Note
Tableau applies the filter to the underlying sheets, which may appear on other dashboards or stories!


Dashboards... Stories...

* Dashboards allow you to * Stories are narrated
present multiple sheets, text, walkthroughs of a few sheets or
Images or web pages with dashboards that lead your
some interactivity that ties audience through key insights
all the views together from the underlying data

* When changes are made to a *  When changes are made to a
sheet on a dashboard, it sheet on a story, it does not
changes the underlying change the underlying sheet or
sheet dashboard
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VISUALIZATION BEST
PRACTICES

Above all else, show the data

o
A



Concepts

* Color: Using color properly is an effective way to draw your
viewers in and can help them better understand the
underlying data

* Preattentive Properties: A preattentive visual property is one that is processed
subconsciously by a viewer and can be harnessed to
make it easier for a viewer to understand a visualization
through design

* Data-Ink Ratio: The proportion of ink that is used to present actual data
compared to the total amount of ink used in the entire
display
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Effective Use of Color

125

v
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Effective
Use of Color

* Sequential: Color is ordered
from low to high
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Preattentive
Properties

* A preattentive visual
property is one which is
processed in spatial
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Data-Ink Ratio

A large share of ink on a

graphic should present data- l Data-ink ratio = data-ink / total ink (pixels) ]l

e = proportion of ink (pixels) devoted to non-redundant
display of information

e = 1.0 — proportion of a graphic that can be erased
without loss of information

]

Maximize the data-ink ratio, within reason

e Erase non-data-ink, within reason
¢ Erase redundant data-ink, within reason
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Low Data-Ink High Data-Ink

Real Estate

Consumer 3

Leases

Commerecial 2

___—

1990 1993 1994 1995 1996 1997 1998 1999 2000

= Real Estate ===Consumer =——|eases e===Commercial

1990 1993 1994 1995 1996 1997 1998 1999 2000
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PARTICIPATE IN OUR
COMMUNITY!

Tableau Public
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+ableau*public

Tableau Public

Click to sign in or create a
free account to access the
Tableau community of
professionals where you can
publish work, browse others’
work, ask questions and get
inspired

What the lableau Public Community is Making
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https://public.tableau.com/en-us/s/
https://public.tableau.com/en-us/s/gallery/boeing-commercial-market-outlook-2018-2037?gallery=votd

* Connecting to your data
What we’ve learned * Understanding data parts
* Creating basic calculations

* Joining data from multiple data
sources

* Using the user interface to
create impactful visualizations

* Develop dynamic dashboards &
stories

* Leveraging mapping capabilities

Charts covered:

— Bar Chart — Heat Map

— Line Chart — Timeline

— Word Cloud — Path Maps

— Dot Map — Heat Maps
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COn \ ue_ Learning! N The following Apogee University Courses

cover additional topics such as field &
chart types, calculations & LOD
calculations, statistical modeling &
forecasting, advanced mapping
techniques, integrating R & Python, and
MORE to successfully prepare you to
become a Tableau Desktop Qualified
Associate.

To learn more, visit our website.

‘ ®
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+
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http://apogeeintegration.com/content/data-science-analysis



