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1. INTRODUCTION TO TABLEAU PREP

Tableau prep is a new tool introduced by Tableau to allow you the ability to gather, combine,
structure and organize data for analysis within Tableau. Data preparation is a crucial step in the
data analysis process to ensure that you use accurate data for your analysis that supports high
level decision making.

1.1. Features of Tableau Prep
1. Data Overview

Tableau prep provides you with an overview of your row-level data, table columns and the entire
preparation process.

- oo

............

qonest) ¢ o

2. Instant results

Tableau prep gives you the ability to see the results of your data preparation process in real-time.
This means that you can directly edit a process, join types, data types etc and instantly see the
changes in the data.
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6,000
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Abc Y
Order ID sz2

CA-2015-100293
[€A%2015-100706
CA-2015-100895
CA-2015-100916
A-2015-101266
-101560
CA-2015-101770
CA-2015-102274
CA-2015-102673
(e 02988
CA-2015-103317
CA-2015-103366

3. Smart features

Abc

Ship Mode 4 =

Standard Class

[standard cl|

9|

First Class
Same Day Second Class
329 rows

329 (100%) highlighted

Abc

CustomerID 512

|AA10375
AA-10480
AA-10645
AB-10060
AB-10105
AB-10165
AB-10255
AB-10600
AC-10450
AF-10870
AF-10885
AG-10330

Abc @

Customer Name 512

[Aaron Hawkins
Aaron Smayling
Adam Bellavance
[Adam Hart

Adam Shillingsburg

Adrian Bartson
Adrian Hane

The Tableau prep tool incorporates certain smart features that helps you to solve common data
prep challenges or repetitive tasks to allow you to work faster with your data.

Abe = [
Return Notes 135

null
Appeared to be damaged

basil seedlings were not th...
Black patio chair was shipp...
Blue Point Juniper wanted ...
corner of table was bent, sl...
Csustomer ordered too ma...
cust didn’t realize item wa...
cust. thought that this was...
custmer didn’t know item ...

custmer ordered too many

Customber bought differen..

abe = [
Approver 30

null

C Arnold
CArnold
c.arnold
C..Arnold
C/ Arnold

E Williams
E Wi lliams
E Williams
Ewilliams
F Azad

v Abc

Filter

Group and Replace
Clean

Split Values

vy v v v

View State
v Detail
Summary

Rename Field

Create Calculated Field...

Remove Field
LA-£ZU15-110/85

CA-2015-123225

4. Connection to multiple data sources

Abc

ProductID 237

Manual Selection
Pronunciation
Common Charac‘ers 0000362

FUR-BO-10002268
FUR-BO-10003159
FUR-B0O-10004218
FUR-CH-10000847
FUR-CH-10000863
FUR-CH-10000988
FUR-CH-10001146
FUR-CH-10002647
FUR-CH-10002774
FUR-CH-10002961
FUR-CH-10003396

With Tableau prep you can connect to many different data sources sitting in your database or in a
worksheet. It easy to connect to your data just as you would with the Tableau desktop tool.
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5. Workflows

If you feel like you want to re-use your data prep process with another data source, Tableau prep
allows you to easily save workflows, open them with Tableau Desktop or share them with others.

Orders (East)

Orders (West)

® === D)
. ] . ]

Orders (Central) Rename Step s + Returns Split Customer

Preview in Tableau Desktop,

@ v Remove @

Orders (South)

Exor
—
Returns (All) Returns

6. Collaborate and Share data securely

With easy integration with Tableau desktop and server, you can share your governed data
securely with others in your organization.
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Key Indicators @ Content Users Groups Schedules Tasks Status Settings | O

Home > Regional Views » Home & Garden Annual Performance

Home & Garden Annual Performance & = -

DATA SOURCE - By Ryan McShane - 28 views - 7 0 - () Certified by Ryan McShane
Connections 0o Connected Workbooks 1 Details

About Intended Audience: Entire company Edit Description

Business Use: Home & Garden Annual Performance is the source of truth for information
on home & garden sales, returns and customer accounts. This data source shows sales,
returns, and shipping method, and associated metrics aggregated at the regional level.

PLEASE NOTE that for accounts older than 5 years (find the account age in Sales
Opportunity Data Source—Account Acquired Date) this data source is not completely
accurate.

Connection Type: Hyper Extract
Database: Amazon Redshift, SQL Server, CSV

What is a row of data?
A single row of data is a unigue record of a customer purchase, which takes the form of an
transaction ID.

Owner: Emily Chen

Backup Owner: Stephanie Richardson

Project Regional Views Move...

Owner Ryan McShane Change Owner...
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2. TABLEAU PREP BASICS

In this chapter, we discover how to connect to your data in Tableau prep and also take a look at
the various sections of your Tableau prep start page to discover its features. We will be using the
latest version of Tableau prep, version 2019.1.2.

21. Starting Tableau Prep

To launch Tableau prep, look for the icon on your desktop or make a search in the list of your
installed programs. After you launch Tableau prep, your interface should look like this:

The Tableau Start Page has four main parts; the Menu bar, Connections pane, Open flow pane
and Discover pane

B Menu: The start menu is located at the top left side of your Tableau prep start page. It

contains drop down menus such as File, Edit, Flow, Server and Help
1. File Menu:
v"In the file menu a user can open a new workflow using the ‘New’ button
v/ Connect to an existing flow using Open
v Save your workflow using Save
v Export your workflows using Export Packaged Flow
v Exit Tableau prep using Quit
2. Edit
7. Allows you to perform functions like Undo, Redo, Cut, Copy, Paste and Select
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3. Flow

8. This menu allows you to run any workflow in your window.
4. Server Menu

9. Allows a user to connect to the Tableau Server.
5. Help Menu

10.This allows you to access to resources such as tutorial videos, sample workflows as well

as Tableau support online.

11.You can also manage your product keys using this menu.

B Connections Pane: _ G

Connections
ToaFile

The connect pane is located on the left-hand side of your e

Tableau prep interface and allows you to connect to different e data
sources such as Excel, Text, Tableau extract or to data sources S stored
on servers such as the Microsoft SQL server, Amazon Redshift, Amazon Aurora

Amazon Redshift
Oracle, Teradata, Splunk, Google Cloud SQL etc. e
Denodo
EXASOL
Google Cloud SQL
HP Vertica

|BM DBZ2

¥ Open Flow:

IBM PDA (Netezza)

Recent Flows )
Kognitio

MarklLogic

This button allows you to access and load versaL
existing workflows stored on your S
computer. Underneath the open flow
button are all recently opened workflows.
Tableau also provides quick access to
sample workflows at the bottom of your
pane.

Superstore
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Discover

® Discover Pane

Just like the help menu, this pane on the right-hand side of your ' | start
page are resources such as training videos, blogs and Tableau's —
community forums.

Get Started

Visual Dictionary

Video: Tableau Prep Interface
Video: The Cleaning Step

Prep |
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21. Connecting to your data

File Edit Flow Server Help

Now that we have explored our start page, let us connect to a data
source in Tableau prep. We can do this via the connections icon or by
simply clicking on the green button that says 'Connect to data'.

Connect

Microsoft Access
PDF file

Microsoft Excel

Statistical file

Text file
Recent Flows

Amazon Aurora

Amazon EMR Hadoop Hive

Both of these options will open the connections pane to display the list Amazon Radshit
Apache Drill
of data sources we can connect to. AsterDatabase

Cloudera Hadoop
Denodo

We will be connecting to a flat file from file from our folder.

Click on the text file option. Navigate to the directory where your file is stored and select the
Patientl.csv file. Your workspace should now display information about your data. The data
you're connected to is displayed in your connections pane as well as information about tables in
the data source.

e o R L
[ Patientlesv Patientl \
Flow Pane

B Patientl Input Pane

Tables

Input Search ol &

Text Setti... Multiple .. DataSam... Changes (.
Patientl Fislcsselectad: 8076 T Fileervelus:

c . Select the ficlds to include inyour flow. If you gfeke changes to the data, the data seurce will be queried again.
onnection
TS Type  Field Name orfffial Field Name Changes Sample Values
Pstientlcsv Edit
Original Table Name: Patientl £ PatientlD PatientlD 1,23
Abe FirstName FirstName Diana, Marion, Sandra
T?xt Options b LastName LastName Huddleston, Postan, Hamby
(®) Firstline contains header
O Generate field names automatically b S Sz ClbIL
* ZipCod= ZipCode 52,186, 60,527, 50,126
Field Separator
P . B DateofBirth DateofBirth 02/27/1562, 08/18/1955, 02/15/1545
abe Gender Gander female, male

Flow Pane- This canvas allows us to interact with our data and create our workflows. You will also
find the table/tables you are building the flows on in this window.

2. Input Pane - This displays a sample of your data as well as information about your data such as
data types and field names. We can change data types in this window.

Tableau automatically creates the first input step in your flow with respect to single tables. You can have multiple
input steps which may include multiple data sources
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Clicking on the input or file in your flow pane gives you a metadata view of your data. This is the
first step in your data preparation process. It is useful to take a look at the metadata to find out if
there are issues you can fix there. From this meta data view;

v" You can remove fields
v Rename columns or

v Change the data types.

Patient] Fisics selectac: Bof 8 T Filar Values...
Selecthe fields xn:lute inyour flow. If you make changes to the data, the data source will be queried again
\ \ype Field Name Original Field Name Changes Sample Values

H# PatientlD PatientlD 1,23
Ahe FirstName FirstName Diana, Marion, Sandra
b LastName Lasthame Huddleston, Poston, Hamby
b State State Wi, IL
4 | ZipCode ZioCode 53,186, 60,527, 60,126
B DateofBirth DateofBirth 02/27/1962, 08/18/1959, 02/15/13¢
b Gender Gender female, male
b Race Race other, hispanic, white

2.3. Connecting to multiple files

In our folder, you'll notice that there is another patient file, Patient2.csv. If we want to join this to
the Patientl.csv file, we can choose to combine these by adding them individually and using a
transformation to create a union or by simply using the wildcard union option. First, we win learn
to use the Wildcard union,

1. Click on the Multiple Files tab
2. Select the option for wildcard union.

If the data you want to union sits in a sub-folder within your main directory, make sure you select
that option.

0)

Patientl

ext Settings Multiple Files Data Sample
Patientl Fislcs selectec: Bof 8 5 Filer Values.

O Single table

(®) Wildcard union h-..__

Select the fields to include in your flow. If you make changes to the data, the data source will be queried again

Type Field Name Original Field Name Changes Sample Values
M PatientlD PatientlD 1,23
Tableau Prep Training data hd * atien !
be FirstName FirstMame Diana, Marion, Sandr:
[ Include subfolders
b LastMame LastName Huddleston, Poston, |
b State State Wi, IL
nclude >
ZipCode ZipCode 53,186, 60,527, 60,1z
DateofBirth DateofBirth 02/27/1562, 08/18/1¢

Pagell]|76



3. You'll notice that the Patient2.csv file is populated  input

alongside Patientl.csv in Tableau prep because TextSettings  MultipleFiles  DataSample  Changes (0)
they sit in the same folder. When working with a .

single data source with similar file names and nelude subfalders

structure, the wildcard option is a great way to create = .
a union.

Patientl csv

PatientZ csv k
4. Hit Apply. -

Your data is now combined. To make sure, check the symbol on the data in the Flow pane. It will
change to show a plus icon to show that a union has been applied. The graphic on the left below
will change to look like the graphic on the right.

0o —=

Patientl Patientl

To use the wildcard union, your files must exist in the same folder or directory. Otherwise if you don't

see the files, use the search option to locate them by typing a key word and add an asterisk (*) at the
end

24, Using the Union Step
We will now use the second approach to create a union.

To do this connect to the Patientl.csv data source as we did before. Use the connect button
again and this time around select the Patient2.csv data source.

1. Click on the plus icon on the Patientl file and select Add Union.

€ |0
. +/

[y Patientlesv Famentt | + AddStep
e L Add Aggregate
% Add Pivot
@ Add Join

= Add Union —

B Add Output

Tables

B Patientl

© > o

You will notice a Union == step will be added. Fatientl Union 1

(o))

Patigntz



2. Now drag the Patient2 on top of the Union step. You'll notice three options now, Add, New
Union and New Join displayed next to the union step.

@ (] . Il GO
Add Jain

Patientl

PatientZ

Drop the Patient2 onto Add. You'll notice a connection will be created linking the two files now.

Patientl Union 1 \
Patient2

Alternatively, you can simply Drag and hover Patient2 onto Patientl to see the options Add, New
Union and New Join.

3. Right-click on the Union step and rename it from Union 1 to 'Union Patients’.

You will notice now that Tableau automatically combines the two files together because the field
names match in the various orders. Clicking on the Union step will bring up the Union profile
window. In this window, you will notice colors that represent the data files and help you know the
makeup of the union. You will most likely see different colors for the files when there is a
mismatch between them. In our case Tableau Prep has shown us that the column names zip and
ZipCode are the two mismatched fields in our union.

Union1 10Fisics 5K Rows S Filter Values... [5 CresteCalculsted Fisld B3 £
Settings Changes (0
) Union Results [ Show only mismatched fields
Inputs =
W Fatien1 Abe (O o] E 0 1
Patianiz & Table Names :z ZipCode z- zip 831 PatientlD =«
Resulting Fields
. I I
Patientl csv — ey 0 =
Patient2 csv __ : 750 __
10,000 10,000 —
i ) ] I 1.500 I
Mismatched Fields 25,000 - = 25,000 I . I
_ — — I 2,250 -
Z 40,000 - M— 40,000 ! 1
| ! 3 gpq _ —
ZipCode ﬁ____ [ ] 55,000 - W 55,000 | X =
- ! 3 750 . —
- |
70.000  mm— 70.000 | T
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In your profile window, you can click on the “Show only mismatched fields” to only display the
columns that are mismatched.

4. To fix this mismatch, click on zip then hover on Zipcode till you see a plus icon. Click on the

plus icon to merge the two fields.

Union1 10Fields SKRows N Filter Value:

Settings

Inputs

PatientZ

W reten

Resulting Fields

smatching fields from 10 resulting fields

[2 RenameField

Union Results

[5 creste calculatec File

¥ RremoveField

[ Show only mismatched fislds

(=3

Mismatched Fiely

zip

ZipCode

Abc

Table Names :

Patientl csv

Patient2.csv

@

+#

o

ZipCode 2zt

10,000
25,000
40,000
55,000
70,000

85,000
100,000

zip 631

10,000
25,000
40,000
55,000
70,000

85,000
100,000

PatientlD =«

750
1,500
2,250
2,000
2,750

4,500
5,250

Your union is successful when it shows that there are no mismatched fields.

Inputs

[

Resulting Fields

0 Mismatching fislds f

FirstName 1«

Asran
Abby
Abel
Abigail
Abraham
Ads
Adam
Adels
Adele
Adolfe
Adolph
Adriana

In the Union profile window, you will notice a column named 'Table Names’ which provides you
with details of the data sources used in the union. Let’s remove this.

5. Select the column Table Names and then use the dropdown options menu on the top right-

hand side to remove the column.
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Union1 SFislds SKRows W Filter Values «T Automatic Split < Custom Spiit [= Crests Calculstec Field [* removeFislg BS | search
s Changes (0)
ST hanges (0 Union Results |:| Show only mismatched fields
Inputs
Patient? Abe \@ Eid Abe Abe
| TableMames = = - O ... | PatientlD == Firstllame 1+ Lastlame <
—
Filter 3
Resulting Fields Group and Replace  »
0 Mismatching fislds from S rasulting fislds Patientl.csv Clean e E Abbott £
PatientZ2.csv Split Vslues » = Abby Abels
= Abel Abernathy
e | [Abigail Abney
+ Detail = Abraham Abram
= Ada Acevedo
= Adam Ackerman
e Adzlz Acklin
Create Calculated Field = Adele jAcosta
- T
I Adolfo Acuna
‘-‘% Remove Field Adolph Adair
I Adriana Adam
«
Whenever you make changes at any step in your flow, you will notice an ™,
[

icon appears above the step. If you want to track any changes at any
step in your flow, you can click the changes tab in the profile window.

Union Patients 2 Fislds SKRows e F'I:er\l’alLVE Cre=te Calculatad Fiald..
Settings Changes (1)

Union Results D Show only mismatched fields

5

Umion Patients

E:I Union
£ #* Abc Abc
[® Remove Field

- ! PatientlD =« FirstName 1« LastName =«
[Table Namas] b—

—— —— ——
—— = =
e Aaron Abbott
1
750 meeeeeeessss——  Abby Abels
—
I Abel Abernathy
1500 m—
1 Abigail Abney
——
2,250 peeeeeeeess——  Abrzham Abram
I
IEEEessssess——  Ada Acevedo
3,000 ———
e Adam Ackerman
—— )
3750 meeeeeeeee———  Adela Acklin
I
I Adele Acosta
4,500 p———
e Adolfo Acuna
5250 1 Adolph Adair
Adrizana Adam

2.5. Reusing Steps in your flow

In step 2.4, we performed a union on Patientl.csv and Patient2.csv. In both data sets, there
exists patient first names and last names. Assuming we want to include a calculation for patient
full name in both data sets before performing the union, we will need to insert a step for each data
set before including the union. To do this;

Steps

12.Click the plus icon in front of the Patientl data set and select Insert Step.
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0c -
Patiantl . Add Branch k
é +  Insert Step

2. Add Aggregate

[ AddPivot

@ Add Join
FatientZ . I...

0 Add Union

T, AddScript

(8 Add Output

-

13.

14.1n the clean step, click on the Create Calculated Field option and in the pop-up window,
input the calculation in the screenshot below.

Add Field
lzlues... = Create Calculated Field...

’ Full Mame

FirstMame 1 Lastlame E; [FirstName] + " " + [Lastlame]

Aaron Abbott
Abby Abels
Ahel Abernathy
Abigai Abney
Abraham Abram
15. &da Arevedn

16.

17.Right-click the step you just created for Patientl and select Copy.

Patientl n Patients
Fename Step

Add Description

Preview in Tableau Desktop @
‘ Edit Step Color 3

I:gp}r ntAnzlyti...

Remove

18.

19. Paste the step next to the Patient2 file.
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You will notice there is an error because the new copied step is not attached to the Patient2 data
source yet.

20.Drag the Patient2 and select Add, from the hover options.

Patientl

Pzt|zrsEP Union
21.

Your flow should look like the screenshot below. In a situation where you have different column
names in both data sources, you may need to edit the transformations in the Changes window.

-
Patientl

Union Patients

— =

Patient2 Clean 2& (1) R FatientAnz

wti

When you include steps in an existing flow, you may need to make some changes to ensure the

new step added performs correctly. In the above we notice that the new step we copied is not
being unioned to the clean step from Patientl. We need to edit this.

22. Drag the clean step from Patient2 and Add it onto the Union step.
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[EJ

=
@ L] }

Dld *EE’ 26 Union Patients
(D)

PatientAnalyti...

Patient2

New

23.
24.Right-click on the old flow to the Union step and Remove it. Your flow should now

correctly include the changes you made.

E; E
@ L ] }

Union Patients

&

PatientAnalyti...

Patientl

Remowve

Fatientz

Now you see how easy it is to insert steps into an existing flow and reuse calculations or
transformations. This is a useful way to be efficient when preparing your data.

2.6. Exploring your data

Now that we have learned to connect to our data in Tableau prep, let us explore the data to detect
the possible problems that may exist. To do this let us bring in all our other data sources into

Tableau prep.

1. In the data connect pane, select text file and navigate to the directory where your data sits.
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2. Use CTRL + click (windows) or Command + click (Mac) on your keyboard multi-select the
other data sources then select Open.

© >
>
Patiantl Union Patients
Open X
« © 4 | | « Tableau.. > Tsbleau Prep Training data ~ ©| | Search Tableau Prep Training ... 0
Patiant2
Organize ~ New folder =~ ™ @
5 This PC A Name Date modified
_J 3D Objects Patient
I Desktop ] Clinic.csv
B Documents fi-) DiseaseMap.csv
3 Downlozd -] ICDCodes.csv
ownloads
g 1] Mortality.csv
&P L6 Aristo fi-) OutpatientVisit.csv
& Music . Patientl.csv
=] Pictures B Patient2.csv
B Videos -] PatientAnalyticFile.csv :
i Acer (C) {5 Staff.csv 2/15/2019 5:36 PM

= Google Drive File Stream (G:)

¥ Network v <

>

File name: | "Staff.csv" "Clinic.csv" "DiseaseMap.csv” "ICT v| All Text Files (*bet™.csv; ™ tab;™t

You will now see all your data sources in the Flow pane. You can also simply drag and drop data
directly from your folder to the flow pane of Tableau prep to begin building your flows.

3. Now that we have all the data sources into Prep, click on the plus icon near each data source

and select Add Step. This is a useful cleaning step that allows you to see what each file looks
like and an easy way to discover errors in your data.

File Edit Flow Server Help

]
[
- [
Connections & @ - +
[y Patientlcsv Patientl Union Patiznts
O DiseaseMap.csv Patient2
odes.csv
(]S

Clinic + Add Step

I Add Aggregate
[® Add Pivot

@D Add Join

= Add Union

B Add Output

SutpatientVisit

®c

DiseaseMap

Let’s click through the input steps see if we can discover any errors that need to be fixed.

OutpatientVisit

1. There is a code in the ICD_3 column that needs to be filtered out
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2. We will also apply a date filter to the data source from Jan 15t 2007 on. Note that there are null

VisitDate values. What do we do with these? We can include them or not include them in a
filter.

DiseaseMap

1. There is a condition myocardiac_infarction that we will rename to Heart Attack in the Condition
Column.

2. We have similar fields Liver, LiverMild & LiverSevere in the Condition column we want to group
together.

3. There are condition names with underscores with spaces that we will replace using a Replace
function.

Patient Files

1. We will join Patient to PatientAnalyticFile and Add in Mortality

2. Create a calculation for Full Name.

3. We will remove duplicate ID fields.

4. We will clean up the Race column.
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Did you notice the window that opens up when you Add a step? Two windows, the Profile Pane

and Data Grid will be displayed as shown below.

Clean2 5 Ficlcs 44K Rows T Filter Val
>
#
S VisitlD eax
H
E)
2
5
=
= 0 I——
I
I
7,500 pe——
I
I
15,000 m—
I
I
22,500 pe—
I
I
20,000 m——
I
I
37,500 p——
]
45,000 EE—
“
VisitID StafflD PatientlD
1 1 1
2 5 1
3 45 1
4 4 2
s 13 z
6 2
7 2
8 27 2
5 16 2

[5 CreateCalculated Field
#*
StafflD
0 —
I
]
7
12—
I
I
1
24 I—
I
I
I
26 —
I
I
]
48 - —
VisitDate DaysBtnVisit
09/13/2006  null
03/03/2007 171
05/31/2007 89
12/28/2008 | null
03/25/2003 87
04/28/2008 34
06/03/2003 36
06/25/2005 |26
10/28/2005 121

# =]
PatientlD = VisitDate =«

0 — ]
— -
I

750 — —
I —
1500 mo— 01/01/2005
‘ — /o1 —
—— I
2,250 p—— —
I P —
— 01/01/2014 - EE———
2,000 m—— o |
I I
S I
3750 pE— 01/01/2019 -
I
1
4,500 —————
I
5250 1
IC010_1 ICD10_2 ICD10_3 ClinicCode

F335 F10231 nufl 1
F339 F10231 nuli 25
F10231 F33% nuli 37
F10231 ! nulf 43
F10231 nul Al 32
F10231 null null 22
F10231 o] nufl 22
F10231 ] nuli 25
F10231 ! nufi 46

-

#
DaysBtnVisit 1¢

Profile Pane

[ |
. ]
[ |
[ ]
750 ‘l
I
1,750 i
I
2,750 ‘
I
Data Grid

1. Profile Pane- This pane shows you a summary about your data such as number of rows in

each subcategory, values of fields as well as information such as outliers or nulls in the

data. You can also use the profile pane to make transformations with your data such as

duplicating columns, renaming column names, removing columns, creating calculations,

filtering values, grouping, publishing data and many more. It can simply be done at any

point in your flow when you access a clean step and right-clicking a cloumn to access the

various options that exist.

[# menameField [5 creste Calculated Field [5 Duplicate Field [ Keep only Field [* Remove Fiele Q 2Recommendations ¥ B | Search o
Abc [E] # | Abc Ahc Abc Q # Q =]
Full Name = PatientlD 2« Filter P ame LastName =« State =z ZipCode 2+ DateofBirth 4«
Group and Replace »
Aaron Branscum 0 = Abbott AK 0 = 01/01/1930 =
[} I ]
AaronCasto 1 Abels AL I 1
1,000 20,000 me—— =
Aaron Frigo — Abernathy AR E— H
— Detail IS 01/01/2000 H
Asron Jones 5000 —— v il Abney AZ 40,000 ———
Aaron Lafleur 00 Summary am Abram A | ———
Aaron Stlouis = Acevedo co =
3,000 mmmm RensmeField 50,000 m—
Abby Mendoza — g Ackerman T —
Abel Bellew 2000 —j Uusi=iEle Acklin bC 20,000 [ S—
Abigail Flores ' W Keep Only Field 3 Acosta DE ' =
- t . —
Abigail Locklear Create Calculated Field .. | Acuna FL 100,000  E—
Abigail Smith Publish2s Detafole.. Adair GA
Abigail West Adam HI

Remove

Another useful feature you can use in the data pane is to quickly find out where fields are
used in your flow. For example, if we want to discover which parts of the flow, we can find
PatientID, we simply need to click on PatientID in the profile pane and the portion of your
flow which contains it will be highlighted flow.
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2. Data Grid- This gives you information about row level of detail. You can simply click on any

information in the profile pane to view the underlying row level details in the data grid.

Right-clicking on a field in the profile pane will bring up the pop-up menu to make changes to that
field. By default, Tableau prep names the first Add step as Clean 1. You can double-click this and
rename it as you want.

2.7. Saving your work

Two options exist in Tableau prep to save your workflows. You can choose to save as a Tableau
workflow file(.tfl) or as a packaged Tableau flow file(.tflx). The only difference between the two
options is that the packaged option includes the data used in the workflow. Using the packaged
option is important when you want to share your flows with others.

To save, click File, navigate to Save As then select the desired file format.

When you bring in data, only a sample is displayed to maximize performance. If you want to adjust
this select Data sample in the input pane and make the necessary changes.
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3. CLEANING YOUR DATA

Now that we have explored our data and discovered what changes we want to make, it is now
time to go ahead to take the next step and start cleaning the data. As we mentioned before it is
good to Add a clean step before performing any data cleaning. Whenever you want to perform
data preparation operations such a rename, split, filter and merge etc. you need click the icon next
to the input step and select Add step.

Other steps include

v

v

Add Branch - allows you to split your flow into different branches
Insert Step — allows you to insert a step into an existing flow
Add Aggregate- to group and aggregate fields

Add Pivot -to swap columns and rows in your data

Add Join- to combine two data sources together

Add Union - lets you combine two similar data sources

Add Output — lets you save your cleaned data as a Tableau Data Extract. We will now

start cleaning our data using the OutpatientVisit input.

1. Click on the OutpatientVisit clean step.

Clean2 srFizic: 44K Rows

2. In the profile window, locate the column name ICD10_3 and click
to select it. You'll notice a new menu displays on top of the Profile

pane

3. Find the code C080 in the row data within the ICD110_3 column.

Eil P . 2 P T - . e = I . =
? Filter Values... 1" Automatic Split #i* Custom Split... I:-/) Rename Fiald E Create Calculated Field... |:>:< Remove Fizld

ICD10_3 ===

w oS u

LUy
C020

Annfalo oo w
e olele 2 6
W ol E oW o e
@ wEon o w

4. Right-click on the code C080 and select coss

C080

101 Keep Only

Exclude. Alternatively, you can select the code C119 | | Exclude

Clzs

and use the Options at the top of the profile

Edit Value
Replace with Null

pane to Exclude. 1CD10
|coa-:n
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Notice that by default Tableau Prep has a default name for a clean
step. You can edit this to allow whoever is viewing your flow to have
an idea what kind of changes you made at that step. You can
simply right-click the step and input your own custom name.
Additionally, you can add a description or color to the step to
provide further information. You may also want to preview the data
you've just cleaned in Tableau Desktop by using the Right-Click

options at the step.

Add a new clean step (i

select Filter > Range of

.e. Add Step)

]

w | 01/01/200

01/01/201

01/01/201

VisitDate =«

Dates
\ “
Fll e DaysBtnVisit 1«
*Filter 3
- Group and Replace 3
u
[ |
1
I
5 - I
|
I
I tai
I Detell
I
I
S - Renzme Field

Create Calculated Field...

Remove Field

Abc

1CD!
Calculation..

Range of Dates
Relative Dates

Null Values

ey

B21
B22
B24
Coo
coz
Coz2
Co3
co4
CO5

8. Select the date range 01/01/2007 — 01/01/2019 to filter the date

Filter: Range of Dates Done
VisitDate s« Range Minimum Maximum
01/01/2007  E—— ‘nclude only values in this range:
I
I B
; " 01/01/2007 01/01/2019
01/01/2011 - p———— = A
—— d D
L J
- I
01/01/2015 - p—
I 01/01/2007 01/01/2019
I
I

01/01/2019

[ Include nullvalues

o
i

Preview in Tableau Desktop

Rename Step

Add Description

Edit Step Color 3
Copy

Remove

Add a description to reflect the changes we just made. Type in “Exclude C080”.

Select the column name VisitDate. On the right-hand side open the drop-down menu and
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9. Change the default clean step name or Add a description to your step.

3.1. Grouping and Replacing e 8]

Condition 2z
Let us now select the DiseaseMap file to fix the issues we identified
in our exploration. Dementiz

Depression
Diabetes_with_com_..

1. First let us remove the DiseaseMaplID field.

Diabetes_without_ ..

Drugs
2. Add a clean step. In the Condition double-click on o e
-
myocardial_infarction. ypertension
Liverfild
. . . . . LiverSevers
3. Rename this to Heatrt failure. Notice the paperclip icon next retastatic_solid ..

Obesity

to the renamed field? This lets you know that a grouping has

taken place.

4. Add a new clean step. Select LiverMild and LiverSevere then Right-click and Select Group.

Heart failure
HIV
Hypertension
Liveriild

LiverSg—---

Metzst Hesp Only
Ohesit  Exclude

Replace with Mull
Group

5. Double-click and rename the field with the paperclip icon to Liver.
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Alternatively, you can also use the options menu to do a grouping. Select Group and Replace >
Manual Selection. A new window opens that shows check boxes near the name of the various
conditions. Check LiverSevere and LiverMild.

Abc
\ Filter 4 Condition 21 LiverMild '_-"E"':e'/
Group and Replace »
Dementia Clean > Manual Selection LiverMild -
Depression SplitVzlues 3 Prenunciation LiverSevere
Dizbetes_with_compli_ Common Characters Dementia
Diabetes_without_co... Spelling Depression (I
Drugs J Dessil Diabetes_with_complications I:‘
Hezart failure Diabetes_without_complications O
HIV Drugs (I
Hypertension Rename Field Heart failure I:‘
LiverMild Create Calculated Field... HIV O
LiverSevere Hypertension I:‘
Metastatic_solid_tum... Remove Field & |LiverMild O
Obesity [ Metastatic_solid_tumour I:‘
Obesity O
Paralysis O -

6. Click done. Now double-click and rename the field with the paperclip icon to Liver.

We can also make use Tableau’s prep fuzzy matching algorithms to group fields when their
values are spelled incorrectly. In the example below, there are values in the City field such as
Acron instead of Akron. When you have a situation like this and want to make use of Tableau
Prep to automatically fix the spelling errors, you first need to make sure we have converted the
City field to a geographic role.

[3 CresteCalculated Field... ©Q 3Recommendstions ¥ F§  Search bl
[o] [S] Abe Abe Abe @ Abe [+) [0

ode 2 DateofBirth <« Gender = Race & City 2« State 51 ZIP code =
0 i —— T 100 Palms Alzbzma O
L — : ——
56 — female black 20th Street Train Stati. Alaska 20000 T —
50 e male hispanic Aberdeen Arizons e

/a1/; —— § ——
35 01/01/2000 other Abilene Arkansas 20,0 E—

. . —
3 Unknawn Academy California —
: —
il hite A Colorad
white cequia cleredo q0,000

n Acmar Connecticut o —
n Acorn Delaware 50,000 e
0 Acron = District of Columbiz S
L —
50 Actan Florida 100,000  eo—
35 Ada Georgiz
15 Adams Hawaii

1. Click on the data type icon on the top of the City column then select Geographic > City
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Abe

Race =

Al
black
hispanic
other
Unknown

white

City

Mount Pleasant

Muskegon

25.nic

Mussey

‘*F\h: @ Abe Q 1] Q
Datza Tvoe State 51 ZIP code =
#  Mumber (decimal)
#  Mumber (whale)
£% Date & Time Alabama 0 __
5 Date Alaska —
Y e s ESgrona 20,000 E—
|
Arka
- rkansas 40,000  —
SerEneE Californiz ———
" Mone Colorado =
50,000 me—
URL Connecticut 1
Email A —
$ Geographic 3 County 80,000 __
= .
Acton NUTS Europe 100,000  —
Ada CBSA/MSA
Adams State/Province
ZIP Code/Postcode
Airport I
State ZIP code Country/Region
Michigan | 48,858 Congressional District (U.S.)
Area Code (LS.
Michigan 45,440 rea Code (U.S)
City
Michigan 48,014

Notice that after switching the data role, Tableau Prep automatically recognizes the values that
are incorrect with a red exclamation mark.

ibe

Jender =

facad!
female

mzle

26.

mull
black
hispanic
other
Unknown

white

Abe City

&) o

City 2«

I 100 Palms

| 30th Strest Train St...
Aberdeen
Abilene

| Academy
Acequia

I Acmar

I Acorn

| Acron
Acton
Ada
Adams

2. Open the Edit menu and select Group and Replace >

Abe

e}

State =1

Alzbama
Alaska
Arizons
Arkansas
California
Colorado
Connecticut
Delzware
District of Columbia
Florida
Georgia

Hawaii
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Abc Abe City il 0 Abc 0 Il o]
Race © City 2% = State =1 ZIP code =H
Filter »
Group and Replace 3 up es by
I 100Ps| : L
hu| ! alms Clean 3 Manuzl Selection I
. |
black | 20th Strest Train St... Split Values b Spelling 7
: _ I
hispanic Aberdeen l Pronunciation + Spelling N
R 1
other Abilens sw State —
Unknown ! Academy ¥ Detail A ——
white Acequia C —-
50,000 - e ———
I Acmar —
I
I Acorn alues |
S s 50,000 -
I Acron 7 Al —
-
Acton valid 100,000  EE—
Ada Mot valid
Adams
Rename Field N
Gender Race City State ZIP code Duplicate Field
Keep Only Field
male wihite Mount Pleasant Michigan 48,358 Create Calculated Field... e
mazle white Muskagen Michigan 49,440 Publish as Data Role...
mzsle hispanic Mussey Michigan 48,014
female white Megaunes Michigan 45 866 Remove

3. Hit done. Notice that Akron which was spelled wrongly as Acron is now fixed but this would
not always be the case and you may have to use other Group and Replace options to fix the

errors.
ibe Group and Replace—by Spelling Done
- Race & City =% + = O
No values selected
null Adams Selectasingle value toses the values it
black bdelzide replaces.
hispanic Adelphi
other Adrian
Unknown Affton
white & Agano-shi
Agends
& Airville
* & Akron
Alsbaster
Alameda
Alamo Heights

3.2. Using a Calculated Field

In some scenarios you may have to use calculated fields to fix issues with your data as we did
previously in chapter 2.5 of this book. Remember that when we explored the DiseaseMap file, we
realized that Now that we have grouped these files, let us replace the rows in the Condition
column that have underscores next to them such as “Diabetes_with_complications”

To do this:
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1. Select the Condition column then click Create Calculated Field from the toolbar at the top

of your Profile pane window.
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2. In the dialog window that opens, name the calculated field as Condition Without
Underscores. For the calculation, input REPLACE([Condition],” "," ")

Edit Field

Condition Without Underscores All L

REFLACE | Loy Search 0

COMTAINS

3. Click Save.
You'll notice that the new field name will be added as a column in your Profile pane.
4. Click on the Condition column now and remove it.

5. Double-click the Column name Condition Without Underscores and rename it as Condition.

[}

Condition Without Underscores zo

Alcohol

Cancer

Demeantia

Depression

Diabetes with complications
Diabetes without complications
Drugs

Heart failure

HIV

Hypertension

LiverMild

Metastatic solid tumour

When you make any change to your data in the profile pane, these changes appear on the left-
hand side of the profile pane window (see below). This is a good way to track your cleaning
process. You can also make any changes in your prep process through this menu.

To edit or remove a step, simply click on the step and hover to the far-right hand-side then select
the appropriate action you want. (See image on next page.)
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Changes (3)

E Calculated Field &

[Condition Without Underscores]
REFPLACE([Condition].”_"." )

Abc

Condition Witho... z1

Alcohoel

Cancer

Congestive heart failure
Dementia

Depression

Diabetes with complic...
Diabetes without com...
Drugs

Heart Attack

HIV

Hypertension

Liver

ICD10 =«

Blg
B180
B181
B182
Bl88
B18S
B20
B21
B22
B24
Coo
Cooo

Abc

Condition z1

Alcohel

Cancer
Congestive_heart_fail...
Dementiz

Depression
Diabetes_with_compli...
Diabetes_without_co...
Drugs

Heart Attack

HIV

Hypertension

Liver

In the profile window, did you notice that some columns show blue bars and others show a text
view? You can easily toggle between these views by clicking the options dropdown and selecting
either Summary or Detail. However, they may be times where one of these options may be

greyed out. If for example you select a column with string values the Summary option would be

greyed out.

. N
PatientlD =« = - 0

FirstName 1«
Filter >
0 Group and Replace »
I
. |
I
750 ——
. |
I
2,250 I— Detail
I
. |
S Rename Field
4 500 I (oate (alculated Field..
5 I
I
5,250 1

Abc

Remove Field
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3.3. Changing the data type

There are two ways to change your data type within Tableau Prep. You can either change the
data type at the input stage when you bring in new data or you can add a clean then make this
change in the profile window as show below

PatientAnalyticFile Fieids szlected 207 2 I Filer values .

Click on data type to

Select the fields to include in your flow. If you make changes to the data, the

=

change it at the input

Type Field Name Changes Sample Values

H* PatientlD ntlD 1,772, 4,452, 4,375

Abc Gendar male, female

Abc Race Race hispanic, black

Bl | DateOfBirth Date0fBirth 07/13/1984, 09/18/1943, 10/04/1973

++ Abc Abc o B

PatientlD 4x Gen Race 4 DateOfBirth =«
I ;

(  —— female black A —

| R ]

750 —— male hispanic |
1 1

1 5pp I — other |

. ] . a1/, ————————

e 01/01/2000

|

2,250 p——
|
1

3,000 ——
1
]

3,750 —
—

4 cpo  — You can also change the

s |
————————————— ;

5,250 | data type in the profile pane
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4, JOINING YOUR DATA

Now that we have explored our data and cleaned it, let us start joining the data into a shape we
want. In the next steps, we will now join the Patient file to the PatientAnalyticFile and then add
the Mortality file to it. We will achieve this result by using a union step in our flow pane. Before we
join our data, let us briefly look at the type of joins we have. Because we have already looked at
Unions, we will overlook them in this section.

4.1. Types of Joins

Jain X

|'/ _!F \I .._\I |'f _. .
e, . A L.

Inner Left Right Full Outer

v Inner Join — When you combine tables with this type of join, the result will only contain

values that are a match in both tables based on a common linking field

v" Left Join — When we combine tables with a left join, our result will contain all values from
the left table as well as any matched values from the right table. Nulls result when a value

in the left table has no corresponding match in the right table.

v Right join — The results of this join will contain all values from the right table as well as the
matching values from the left tables. When values in the right table have no corresponding

match in the left, nulls are the result.

v Full Outer Join — This type of join combines all results in both your right and left table

regardless of whether there is a common field between them or matching values.

It is important to note that using a Right or Left join depends on the position of files in you flow.
To use correctly, have in mind which tables you want to display all values from before deciding
whether to use one of these options

Now let’s use Tableau Prep to join our data files.

Steps:
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1. Click on the Union Patients step and add another step to it (or the step you combined
Patient 1 & 2 together)

2. Click on the PatientAnalyticFile and drag it to the new clean step you created for the Union
Patients. Once you hover on top of it, Tableau Prep gives you the option to do a Join or a

Union.

® 3 —

} Jointlzan 4

Patientl Union Patients = Ynion \

FatientZ

3. Drop the PatientAnalyticFile onto the Join. Tableau Prep by default creates an Inner Join

but we will change this to a Left Join.

© 3> e @ ¢

Patientl Union Patients Clean 1l Joinl \

® —

FatientZ PatientAnzlyti... Clean 4

4. Click on the new Join created to bring up the Profile window.

On the left-hand side of the window, you will find information on how Tableau Prep created the
join. Let us look at some of the important elements of this window.

Joinl 1zFisics 4KRows W Filter Values [5 create Calculated Field
Settings Changss (0}
1 Join Clauses™ |_] Show only mismatched vslues ¥ Join Results
Applied Join Clauses Bis
Cleanll Clez Cleanll 2 Cleand L0 H# Abc Abe
PatientiD = PatientiD + PatientID + PatientlD PatientlD 2+ FirstName =« LastName :zx
1 = 1 =
2 2 —
- O —— Azron Abbott
3 I, "
= 3 750 — Abel Abels
. I
4 4 1,500  — fblgal‘ ﬁ.\bemathy
T 5 5 — Abraham Acevedo
] 1
2 25
c 5 2,250 —— Ada Acklin
Summary of Join Results & —————— Adam Acuna
7 8 3,000 - ——— R A
Click the bar the includad and excluded values 1 Adela Adam
— .
8 10 3,750 ma—  Adcle Adams
— . "
9 1 — Adolfo Adkins
4,500 - EE—— 1
10 12 — Adriana Adler
5250 | Agnes Aguirre
11 13
Aida Ahmed
1z 15
13 16
4 17 PatientlD FirstName LastName State DateofBirth Gender
Join Result - 15 19 4,228 Shannon Harris KS 01/30/1991 male
16 22 4,230 Cindy Mabry LA 08/01/1952 female
- . =2/
[ S I 17 23 4,231 Phyllis Epperson NC 05/26/1571 female
18 24 4,232 Gordon Power NM 08/21/1975 male
15 25 4,233 Samuel Webster MI 07/08/1944 male
20 26 4,235 rene Ross MA 01/03/1963 female
21 27 4,236 Roger Murray MD 08/30/1965 mazle
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v" Applied Join Clauses— Here you will find the common linking field Tableau Prep used to
create the join as well as which files or tables they come from. In this case our two files are
being joined on the PatientID field. If we want to make changes to the field used to create
the link you can do this here.

v Join Type - This is where we make changes to the type of join, we want. As we saw earlier,
Tableau Prep is doing an inner join here. We can simply click on the Venn diagram to perform
which specific join type we want.

v" Summary of Join results — This allows you to see the number rows included in your join as
well as what is excluded.

v Join Clause Recommendations — When you want to know which fields match in the files
or tables you're joining; this menu gives you that information so you can use those as your
linking fields if you want.

5. Now on the Join Type menu click the left-hand side of the Venn diagram to change the join

type from an Inner join to a Left Join. Do you notice the difference in your join results?
6. Add a New to step to the join. At this step notice that we have some duplication in columns

7. Remove the PatientID-1 and DateOfBirth. You can choose to use CTRL + click (windows)

or Command + click (Mac) on your keyboard to select both columns then remove them

# Abe Abc o B
PatientID-1 2+ = - 0 .. Gender-1 = Race-l = DateOfBirth =«
Merge Fields
] Remove Fields e [ 1
— T S - black "
750 male hispanic 01/01/1960 - I
[— other —
— 01/01/2000  mmm—
1,750 = white S
[}
]
2,750 - mm
!
|
3,750 mm
4,750 /
I
8. Add a new step then drag in the Mortality file and create a Left Join.
9. Add a new step. Your flow should now look like this
E — G —
@ } L ] ._/,' A _/,'
Patientl Union Patients Join1 2

e — e —

PatientZ PatientAnzalyti... Clean 4 Martality
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Notice that we have a column name for FirstName and LastName. Let’s create a calculation to
merge these together into a Full Name.

10.Click Create a calculated field on the top of your profile window and input the calculation

below.

A

ABS

/ Acos

AND

ascil

AsiN

ATAN
<| ATANZ

case

11.Click on the Race column. Notice that we have Two(:‘éétegories null and Unknown. Group

these together and make sure the grouped categories are renamed “null”.

12.Select the Race and Race-1 columns. On the top of the profile window select Merge Fields

& remove Fisids B merge Fields P—'— B3 Search
<
Abe #* 0 | abe Abe ]
Race = zip =« Gender-1 = Race-1 =
black 0 — nul
o I
hispanic [ female black
20,000 - —
& null 1 male hispanic
]
the th
-l 20,000 - p— e
white 1 white
[ ]
50,000 —
1
[ |
L
80,000 p—
|
|
100,000 _ n—

13.Use a calculated field to remove the leading spaces in the merged Race column with the

calculation below.

| Adaried Alternatively, we can fix the extra spaces by Right clicking
' the Race column and selecting Clean > Trim spaces

| |

TRIM{ )

<

14.Remove the Race column and rename Race trimmed to Race

15.Remove the PatiendID-1 column

Page36]|76



16.Merge the Gender and Gender-1 column.

This completes our flow for all the Patient data we want, i.e. Patientl, Patient2, PatientAnalyticFile
and Mortality. The next stage is to complete our Patient Visit data. We have already cleaned up
the Outpatient file. We are going to add Clinic data and Staff data to this and then clean up the
join results. After this we will join the Patient data to the Visit data.

Steps

Drag the Clinic clean step onto the final step of the Outpatient visit file we cleaned earlier to
create a join. Leave this an inner join.

27.Add a clean step. Remove ClinicCode-1 and rename ClinicCode as CliniclD
28.Click on the clean step for the Staff file and Rename the following:

FirstName > StaffFirstName, LastName > StaffLastName, HireDate > StaffHireDate,
HourlyRate > StaffHourlyRate, Salary > StaffSalary, PayType > StaffPayTye

29.Now drag the Staff file onto the clean step in 2 and create an Inner join.

30.Add a clean step. Your flow should now look like this.

OutpatientVisit Clean 2 Clean @ Join 3 Clean 14 Join &4

31.Remove StaffID-1 from the clean step
32.Now drag this flow above to the Patient flow to create an Inner join.

33.Add a clean step and remove the PatientID-1 and PatientID-2 duplicates. Your flow should

now look like this.

@ -
—_—
Clinic Cleanl Staff Clean6
T K G & £} £}
@ — @ —— a g
QutpatientVisit Clean2 Cleang Join3 Clean 14 Join 4 Clean15 Ji Clean 16
® - @ - a =
3= [ — [ ——
Patientl Union Patients Clesn 11 Joinl Clesr 12 Join2 Cle=n13

— © —

PatizntZ PatientAnzlyti Clesns Mortality Clezn7
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4.2. Adding a Branch

We’re now going to pivot the ICDCode column in our flow above so that it can be added to a join
between the DiseaseMap file and the ICD codes. This is due to the fact that we want to generate
two separate outputs. One output that focuses on our Visits and another that focuses on our
Conditions. To do this we will need to Add a Branch to our flow to perform the pivot.

34.Add another clean step. Now click the plus icon next to the previous step and select Add

Branch.

{=

Mew Branch

1 -
E;
W w Clean 19

Clezn 16 . Add Branch
+ InsertStep &
2 Add Aggregate I +
S Add Pivot
Searc @@ Add Join b Clean 18 Clean 1
=F Add Union
8 Add Output

HOT

4.3. Adding a Pivot

1. Now click the plus sign on the clean step for the new branch and select Add Pivot

Add Step

Clean 19

< Wo e

+
Clean 15 Pivotr 1
¥ Add Aggregate ]
5} T B adapivet
@ Add Join
55 Add Union s
Clean 16 Clean 12 ~
5 Add Output N .
Clean 18

After you select the Pivot step a new profile window displays that requires us to make some
selections.

Pivot1 23Fislcs 42KRaws W Filter Values... [G CresteCalculatad Field...
Settings Changes (0} _
Pivoted Fields {12 Columns to Rows ~ Pivot Results
Field
Search el Abe Abc # Abe
Race trimmed = Full Name # PatientlD = Firsth
Automatically rename pivoted fields and values
e PRl - Click here to creste wildeard pivot ——
black Aaron Branscum O — Aaron
#  CliniclD ——
- his”pam( :armw:‘asiu 750 - — ;:«::b‘y
——
& Dat=0fDesth nuh .aeram 1500 me—— :bE
- & I
T ——— other Asron Frige — iga
white Aaron Jones 2750  p— Abrsh
N — I
Aaron Lafleur —— Ada
abe Full Name A 3,000 oo——
Aaron Stlouis F—— Adam
Abe Gender o 3750 — el
A & I
bc Gender-1 / . ‘VE’:” joza - - ’f:‘e
. ellew ——
Abe 1CD10_1 _— e 4,500 - EE— eee
Abigail Flores — Adolp
abe |CD10_2 T 5,250 | .
Abc_1CD10_3 Ab[ga“ SDE_t:E feane
ke LastMame - fans:
# PatientlD
# PatientiDl Race trimmed Full Name PatientiD FirstName  LastMame  State | DateofBirtl
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1. Select ICD10_1, ICD10_2, ICD10_3 from the left-hand side of the pane and drop it
into the Pivoted Fields column

Now all these 3 columns we selected would be merged into one column.

Pivot 1 25Fields 127K Rows S Filter Values... [5 creste Calculzted Field...
Settings Changeas (0}
i Pivoted Fields 0% Columns toRows - Pivot Results

Fields

Search o Pivotl Names / | Pivotl Values | I Abc Abc

Pivotl Values 1x Pivotl Names =
Automatically rename pivoted fields and values CD10_1 Abc  1ICD10_1
CD10_2 ) Abc  ICD10_2

Abe  ClinicDescription CD10_3 Abc  1CD10_3 B

#  CliniclD ] i JEDID L
B DateofBirth B__SJ JEDID 2
B DateOfDeath 8:88 =
# DaysBtnVisit g20

abe  FirstName Bfl

Abe  Full Name sz

Abc  Gender BMI_

Abc  Gender-1 coos

Abc  LastName Loz

# PatientlD coz8

# PstientlD-1 £ozs

Abc  Race trimmed €030

2. Double-click on Pivot Values and rename it to ICD10
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Now we’re going to join our clean DiseaseMap file to ICDCodes.

Steps

1.

Click on the ICDCodes clean step and drag it onto the DiseaseMap clean step to create an
Inner join

Add a clean step then remove the duplicate field ICD10-1.

3. Rename ICD10Descr to Condition Description

- & = & K

-f@\- [E3 & =N @ [EXE @

= — — LT
DiseaszlMzp Clean = Clean g Clean 10 Join B Clean 17

IC0Codes Cleans

Our next step would be to join the two flows we have created together.

1.

2.

3.

Drag the last clean step in the DiseaseMap + ICDCodes flow above and drop it onto the
last clean step of Patient+ Visit data flow to create a join.

Change the join from an Inner to a Left join. By default, Tableau prep will use the clause
ICD_1=ICD10 to create the join. We will leave it as is.

e — s e
WV WV @ [ERX; ® [ @ E GD n
; w [} @ G & \

® — e —

{@ [E & CE& @ O &
Add a clean step

Note that we’re not using the new Branch we created yet.

4.

5.

Click on the Pivoted ICDcodes step and join this with the DiseaseMap + ICDCodes flow.

Because we want to bring all values from the DiseaseMap + ICDCodes flow, we will create

a Right-join here.

Add a Step
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When you explore the data, you will discover that when the Condition column is null, the code is
Z0000. This code simply means that no abnormal condition was found in a patient or that they are
healthy.

Condition-1 21 ICD10_1 : Race - Full Name -
Lt | Bl8l1 black Anron Branscum
Alcohal Bl8s hispanic Anron Casto
Cancer B20 null Aaron Flavin
Dementia B2l other Aaron Frigo
Depression B22 white Amron Jones
Diabetes with complic.. B24 Aaron Lafleur
Diabetes without com... 005 Aaron Stlouis
Drugs coz2 Abby Mendcza
Heart failure 028 Abel Bellew

HIV Co4as Abigail Flores
Hypertension 05 Abigail Locklear
Liverhild C0&0 Abigail Smith

Condition-1 1ICD10_1 Race Full Hame Condition PatientID FirstMame LastName
il 20000 white Robert Alexander ol 7 Robert Alexsnder
muilf 20000 white Robert Alexander muilf K Robert Alexander
sl 20000 white Robert Alexander rull 7 Robert Alexander

7. Rename Condition to Condition1 and Condition Description to Condition Description2.

8. Group null fields and rename them as “Healthy”

@ ;. .:) =] GD CoHE
o Patisnts 11 i 1 join2 Cean13

® — ® —
Paiamz ” Clen Mersaty E
5 o CEow @
Disessenvap Geans cesns Gasn10 Joine Gesn27 Joims

IcDCeees Claans

9. Our flows should now look like this. Note that no two flows may look exactly alike in shape.
Now click on the clean step in the Patient + Visit flow path. Let us explore our data at this
step.

What does the Nulls in the Condition column represent? Let us join this back to the DiseaseMap

+ ICDCode flow path to find more insight about these Nulls.
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1. Change the default join clause to ICD10=ICD10_2 and create a Right join. Remember that
this could be the other way around and you would be creating a Left join depending how

your files are structured in the flow process.

2. Add a clean step and rename Condition to Condition2 as well as Condition Description to
Condition Description2

3. Remove the ICD10 column

4. Drag the step you have just cleaned and drag it to the DiseaseMap + ICDCode flow path.
This time use the clause ICD10=ICD10_3 and create a Right-join.

5. Rename Condition to Condition3 and Condition Description to Condition Description3

6. Remove the ICD10 column

Fivord
[} [} O 6 [ O [
Joins LoinT
— a d
Geani2
—
© [ & CEOE ) G @ @
DisaazaMap Caan 3 Caans Caan 20 Joing Caaniz  Jeirg

ICDCegas c

7. Now that this part of the flow is complete, let us focus on the DiseaseMap +ICDCodes path
and complete that flow. Since we’ve also joined this flow to the main flow through the Pivot
branch we created, we need to fix the Z0000 issue here as well. This time we will use a

calculated field instead of the Grouping option.
Steps

1. Click the clean step. Select the Create Calculated Field option at the top of the profile window

and input the calculation below:

Condition Grouping All v | ABS(number)
IF = "ZJ000" THEN "Healthy" Sezrch jol Returns the absoclute value of the
srsE £ ABS_ .| given number.
ACOS i
AND Example: ABS(-7} =7
ASCII
ASIN
ATAN
< | ATANZ
CASE
CEILING

CHAR
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2. Remove the Condition column.
3. Rename Condition Grouping to Condition

4. Filter out the Nulls in the Condition column by right-clicking the Null value and selecting

“Exclude.”

Now that we have finished preparing our flows, let us learn to Generate Outputs

4.4 Rearranging Flows

Oftentimes when building complex flows, your diagram might look messy and it may be difficult to
track the flow. In Tableau Prep, it is easy achieve this feature by simply dragging and dropping
data sources or moving objects around. Doing this improves the overall look of your data prep
diagram and makes it easy for the next person to track what you have done.

5. GENERATING YOUR OUTPUT

51. Preview your data

Now that we have completed our data cleaning process, it is time to generate our final output.
Generating an output completes your flow process and you cannot add any step or clean your
data further after this step. Before you generate your output, it is advisable to preview your
cleaned data to ensure that everything is the way you want before you generate your extract. This
is an important step because depending on the size of your data sources or the complexity of your
workflow, running the flow might take a long time to complete. You

wouldn’t want to find out that there are errors to your output after waiting C

hours for it! To preview our data tight-click on the Final clean step and

select preview. Tableau Prep would run your flow and automatically open Rename Step

your cleaned data in Tableau Desktop. E'E in Tableau Desktop
5.2. Finalizing your flow

Now that we are sure the data looks exactly as we want, let us generate an output
Steps

1. This way we can explore our data before we generate an output. Now that we are satisfied
that everything is correct, let’s generate our Tableau extract.

2. Click on the final step in the Patient + Visit data flow icon
3. Click the plus icon and select Add Output.

4. Rename the Output step to Main Output
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You will notice several options on the left-hand side of your output pane. We can use the Browse
option to change the default directory also change the default extract name. By default, the output
goes to My Tableau Prep repository in your documents folder.

5. Click on Browse and in the dialog, box change the name from Output to Main Healthcare

Output. You also change the directory for your data source here.

Save output to file Save to Output.hyper

) Save to file

P =
) (w)
W) Le)

) Publish as & data source Conditionl Condition2 ICD10_1 Race

e,— Depression Alcohol F335 other

Browse Alcohol Depression F10231 other
Name Alcohol null F10231 hispanic
m ( Alcohol nulf Fl10231 hispanic
Alcohol null F10231 hispanic
Location Alcohol null F10221 hispanic
CA\..\Datasources ?—'—'. Alcohol null F10231 hispanic
Alcochol null F10231 hispanic
Output typ= / Alcochol null F10231 hispanic

Tableau Data Extract hyper) v )

= = Alcochol null F10231 hispanic
Alrahnl weell Finz221 hiznanir

We can also choose to change the output type from the default Tableau Data Extract(hyper) to a
Tableau Data Extract (. hyper) to Tableau Data Extract(.tde) or a Comma Separated Values
(.csv). We will leave it as the default hyper extension.

6. At this point you can click Run workflow from the Output pane or use >

the 'play' icon from your Output step to generate your output. p—

You can choose to complete all your flows then run them all together to generate the various
outputs. Do not run the flow for now. Let us finalize the other workflows first.

7. Click the final clean step for Disease Map + ICDCodes flow path and add an Output step.

8. Rename your step Pivoted Healthcare Output

5.3. Aggregation

Now let’'s assume we want to generate an output that allows us to find the number of visits by
month. We can generate this by aggregating our data at the month level of detail.

Steps
1. First click on the plus sign on the final clean step for our Main Output and Add a Branch.

2. Add a clean step.
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3. Add an Aggregate Step. You should see an Aggregate profile window as shown below.

MAggregate 1 orislds

Settings

Additional Fields

Add All

GROUP
SUM
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
SUM
ERONE

FHEEEEEEEE HE

Remove All

ClinicDescription
Clinic/D

Condition Descriptionl
Condition Description2
Condition Description3
Conditionl

Cendition2

Condition3
DateofBirth
DateOfDeath
DaysBtnVisit
Firsthiarme

T FilterValues

[5 creats calculsted Fisle

Grouped Fields

Aggregated Fields

The left hand-side of the window are the fields that we will select to
perform the aggregation. We will group VisitDate at the month level
and perform a count distinct calculation on the VisitID to find the visits
per month.

4. From the left-hand pane, drag GROUP VisitDate to the

Grouped Fields window.

5. Click on GROUP and in the drop-down menu select Group

level > Month Start

6. Now select SUM VisitID from the from the left-hand pane and

place it on the Aggregated Fields column. By default, the

aggregation would be a SUM. Because we want to find the

number of visits, we have to perform a count of distinct VisitID’s.

7. Click on SUM and in the drop-down menu select Count Distinct

8. Double-click on VisitID and rename it to Count of Visits

9. Add an Output step and name it Visits by Month. Your output

Clean 23

E/.)
5 Gl [

Aggregate 1

Main Qutput

/

Visits by Month

E\ GROUP
\I'is'l'_ *3 roup by level » + Group by
Minute
Count Hour
01/ Count Distinct Day
Minimum Month
oy Maximum Quarter
Year
0y Remove Minute Start
N I A f
01/01/2015  mm—— Hour Start
Day Start
Week Start
T st
Quarter Start
‘Year Start
# ’ SUM
Visii o Sum 0 R,
Average
Median
\ Count
1. Count Distinct
) Mimimum
3 Maximum
4, Std.Dev
Std.Dev Pop.
s Variance
|
71 Variance Pop. W
. I
]
3. Group by
10,
Remove

should look like this:
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Now, let us assume we want to find the number of Visits by Condition by Year from the
DiseaseMap + ICDCodes flow. We need to aggregate data here.

Steps
1. First add a Branch to the final clean step.
2. Add a clean step.
3. Add an Aggregate Step.
4. Drag Condition, Gender and VisitDate to the Group Fields column.
5. Change the VisitDate level of detail to Year.

6. Drag VisitID to the Aggregated Fields column. Change the aggregation to Count Distinct

and rename VisitID to Count of Visits.

7. Add an Output Step. Your final output should look like this:

[k

[iT)
1
a
Il
=]
]
[&1
o
o
1
n
[
(=
+

Aggreg

TEEE
Gl [

Cleam 23 Pivotad Output

8. You can now run all your flows to generate your output by clicking on Flow > Run All from
the Tableau prep menu. You can also use the play icon at the top of your Tableau Prep

flow

54. Publishing your Output

In Tableau Prep, if you do not want to save your output onto your local machine, you may choose
to save your output to the Tableau Server. To do this,

1. Add an Output step to your flow.
2. On the left-hand side of your Output profile pane, select Publish as a data source

3. Enter your Tableau Server credentials and publish your data.
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Now your data had been cleaned saved to your computer or published on the server. You are
ready to conduct your analysis.
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6. ADVANCED FEATURES

We have now built out an entire complex Tableau Prep output joining in multiple data sources,
data exploration, cleaning and grouping data, filtering, aggregating data, and then published our
data source. The following section is going to cover more advanced functionality of Tableau Prep
as well as tricks and workarounds discovered by the community. We will also cover how to

automate your Tableau Prep flows so that you are always working with fresh data.

6.1. Advanced Pivoting: Rows to Columns Pivot

In a previous section, you learned how to transpose values in columns into rows making your data
narrower and longer. As a more advanced pivot, we are going to take values in individual rows
and pivot them as column values accomplishing the inverse from pivoting columns to rows —

making the data wider and potentially shorter depending on what we plan to do after we pivot.

Why this is useful: We can now do filtering on specific values in Tableau. A prominent example
would be analyzing survey data. Say your first few questions were demographic information about
that customer. We can now translate that information into columns to show in every row across
our dataset allowing us to filter by gender, race, income or whatever fields we collected. This
demographic info could also be used across our organization for other analytical purposes.
Another excellent example for this is for aggregations of specific values in a column. This is the
example we are going to tackle next: showing an aggregated number of visits for each type of our

clinics at the patient level.
Steps:

35.Ensure that everything we have done up to this point is completed and you have run the
main output (not the pivoted one) saving it somewhere that you can find it.

36.0pen up a new Tableau Prep file.
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37.Click connect to data, select Tableau extract, navigate to the file, and open it up.

Connect

To aFile

Microsoft Access
PDF file
Microsoft Excel
Statistical file
Tableau extract

Text file

To a Server

38.You will notice in the beginning of this manual the CSV files were all named in the main

window. For whatever reason, when a Tableau Extract is pulled in it will give it a name of
Extract (Extract.Extract). This isn’t very user friendly and can become a mess if you are
working with multiple Tableau Extracts and they are all named Extract. Double-click on the

name beneath the icon and rename it to Healthcare Data.

Extract (Extrac...

Double-click!

39.Create a new clean step. We are not going to do anything in this clean step, but it helps us
compartmentalize what is happening as will make another branch of the main output in a

later section. Call it Patient Summary.

40.Click the + icon and select Add Pivot. We did this step when we pivoted columns to rows

earlier. Name it Pivot Clinic Rows to Columns.

41.In the middle column Pivoted Fields, you will see a dropdown menu that currently is

Columns Rows. Select the dropdown and switch it to Rows to Columns.
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@ — n

Healthcare Data Patient Summa.. Pivot Clinic Ro.
Pivot Clinic Rows to Columns 33 Fields 42KRows Y Filter values... [5 cresteCalculated Field...
Settings Changes (0) -
Pivoted Fields (% Columns to Rows = Pivot Results
Fields v [I9 ColumnstoRows

[J7 Rows toColumns

Search je
) PatientlD 2k

Automatically rename pivoted fields and values

Abe  ClinicDescription = Click here to create wildcard pivot 0 E——

42.The middle column will change slightly. Let’s see it in action. Find ClinicDescription and

drag it onto the top pane in Pivoted Fields.

Pivot Clinic Rows to Columns 2z Ficlds 42K Rows Y Filter Values... [5 create Calculated Field...
Settings Changes (0) o
Pivoted Fields 05 Rowsto Columns ~

Fields

- Field that will pivot rows to columns

Search b

Abe ClinicDescriptiOﬂ—é

# CliniclD

Abe  Condition Descriptionl
Abe  Condition Description?2
Abc  Condition Description3

43.Tableau Prep will give you an angry red icon in the top-right hand corner because it now
needs to know what to aggregate the fields by. Find VisitDate and drag that into the lower
pane.

# StaffHourlyRate

# StafflD

Abc  StaffLastMame

Abc  StaffPayType

# StaffReportsTo

4# StaffSalary Field to aggregate for new columns

Abc  StaffType

Abc  State

= VisitDat&—a
#  VisitlD

# ZipCode -

44.Note that you can change the data type and how it is aggregated selecting either icon as

shown:
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J Count
Count Distinct
Minimum

Field Maximum :olumns

| B9 CNT VisitDate |

45.You will see that it loaded three distinct values of Primary Care, Specialty Care, and

Emergency Department which translates to three additional columns.

46.What happened here? Each visit has a type of clinic associated with it. Some visits are to
primary care, others are specialty visits, and others are to emergency room/emergency
visits. We want to get a summary of all visits at the patient level instead of each individual
visit. In Tableau Prep, we tell it to take each of those clinic types and put them onto
columns. We use a CNT or CNTD of VisitDate to give us a 1 if that was the type or a O if it

wasn’t.

47.Before we move on, create a calculated field that will denote Total Visits. Select Create a
Calculated Field. Add up Primary Care, Specialty Care, and Emergency Department. In its

current state, it isn’t very useful to us, but will be in the next step.

Add Field X

Total Visits

48.1f you browse through the data exploration panes you will see that we are still at the visit
level. Let’s put to use our skills in aggregation to get this data at the patient level. Click

Add Aggregate and call it Aggregate to Patient.
49.In the Grouped Fields section add:
50. PatientID
51.Full Name

52.Date of Birth
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53.Date of Death

54.Gender

55.Race

56. State

57.Zipcode

58.In the Aggregated Fields section:
59.Total Visits (that we created in step 13)
60. Primary Care

61.Specialty Care

62.Emergency Department

63.By default, the aggregations should all be SUMs, but ensure that each field is a SUM. This
step summed up all the Os and 1s and our data is at the patient level now along with other

relevant patient data.

64.1 renamed the original three types of care to have Visits at the end of their field name to be

more descriptive. It should look something like this:

Grouped Fields Aggregated Fields

# GROUP Abc GROUP 5] GROUP # SUM # sumM # SUM

PatientID 4x FullName 21 DateofBirth 4x Total Visits =0 Primary Care Visi... 22 Specialty Care Vi... &
I 01/193 I —— —

0 EEEEeessmmmmmms A2ron Branscum 01/01/1930 __ 0 ——— 0 . 0 —
— —— —

750 Aaron Casto _— — 1] —— __
I - e 20— 2 E— 4- .
——  A2ron Flavin — - — m

1,500 - p— 01/01/2000  —— [ — u
— A2ron Frigo 1 — u
I 40 16 mm ]

2,250 pe—  A2ronJones I — 1
—

—— A2ron Lafleur | 5 |

3,000 - e —— 60| 24-m 12§
——  A2ron Stiouis 1 1
—

3750 n—— ALY Mendoza - ] 16 |
—

——  ADel Bellew i

4,500 - ——— - I
IEEEeess———  ADigail Flores 201

32501 Abigail Locklear !

Abigail Smith !

65.Feel free to explore the data now. What jumps out at you? Some people have a lot of

visits to the hospital.

66.Create an output step and run it saving to somewhere accessible.
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6.2. Pivoting Rows to Columns with Categorical Data:

Before starting the how-to tutorials, we saw an example of how to transform demographic data
(that was answered in a survey question) into a column form. This is text data as opposed to
numeric data that we just finished pivoting. If you noticed our original field disappeared once we
put it in the pivoting section. Here is a workaround to get the text data to show up. Note that | can
demonstrate the concept on this data, but it would not make practical sense for this dataset

(should be fine for your data though!).

2. In our first clean step, create a calculated field that duplicates ClinicDescription. You can do
this by right-clicking the field and then selecting Create Calculated Field. Name it

something like ClinicDescription2.

Abc -H-
ClinicDescrip...  Fjjrer

Group and Replace

Clean

Yy v v v

Emergency Dep Split Values
Primary Care
Specialty Care

v Detall

Rename Field

i Create Calculated Field...

Remove Field

3. Inyour pivot step, you put ClinicDescription in the first Pivoted Fields section and then put
ClinicDescription2 in the bottom half of Pivoted Fields. Set ClinicDescription2 to MAX. MAX

is a trick that you can use in Tableau Prep or Tableau Desktop to have individual text

values appear.
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Pivoted Fields [JF Rows to Columns ~

ClinicDescription

Emergency Department
Primary Care
Specialty Care

Field to aggregate for new columns
Abc MAX  ClinicDescription2 |

4. Instead of 1s and Os, you will now see the clinic type or null. You will need to do an

aggregate step to get it at the level of granularity that you want. Change the aggregate from
a SUM to a MAX. Aggregates will replace the null values with the text value. In my survey
example, you will now see their demographic information in every column across each

individual’'s responses.

6.3. Using the Wild Card Search

The wild-card search enables you to pivot columns to rows instantly when you’re working with a
large data set that changes a lot over time. The wildcard search option pivots your data based on
a wild-card pattern match so that when new fields are added or removed from your table, Tableau
Prep recognizes the change to your schema and updates your pivot results when you run your
flow.

Steps:

1. Connect to the Healthcare data source from the connections pane
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2. Click on the plus icon and select Add Pivot

@

Healthcare data

[ wilte

Pivat 2

3. In the Pivoted fields pane that pops up, select Use wildcard search to pivot

Pl

Pivot3 0Fisics 0 Rows T Filter valuss [5 crestecalculztec Fiele
i Changes (0)
SRR “hanges (0) Pivoted Fields 02 Columns to Rows = Pivot Results
Fields
Search P #* Abe
PatientlD . Condition1
Automatically rename pivoted fields and values ‘: op fields here to pivot them
abe  ClinicDescription - Use wildcard search to pivot
# CliniclD

Abe  Condition Descriptionl
abe  Condition Description2
abe  Condition Description3
Abc  Conditionl
#be  Condition2
Abe  Condition3

4. In the Pivot fields search window, enter a value or partial value of the field you want to use

to search for. Type “Visit” into the search window.

Pivoted Fields [12 Columns to Rows ~ Pivot Results
Pivotl Names Pivotl Values 4 Abe Abe
EESIED PatientlD 42 Conditionl :zz FirstName 1
- . I
Drop fields here to pivot them 0 ] Alcohol HAaron
I
750 —— Cancer Abby
I . .
| Congestive heart failure Abel
1500 m——
— Dementia Abigail
I .
2,250 pe— Depression Abraham
] Diabetes with complic... Ada
3,000 ———
7 Diabetes without com... HAdam
I
3,750 o—— Drugs Adela
I
I Healthy Adele
4,500 pe——
3 Heart Attack Adolph
5.250_ HIV Adriznz
Hypertension Agnes

Notice in the screenshot below how Tableau performs the pivot using the keyword we put into

the search window.
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Pivoted Fields [12 Columns toRows - Pivot Results

Pivotl Names Pivotl Values } Abc Ahe

b

Pivotl Values <7 Pivotl Names =

DaysBtnVisit
VisitDate

Visit|D

DaysBtnVisit

VisitDate ﬁ ,
VisitID
isi T DaysBtnVisit

1 VisitDate
10 VisitlD
100

1000

10000

10001

10002

10003

10004

10005

10006

# [ H#

We can choose to search for more fields to add to the pivot. To do this

5. Click the plus icon next to the Pivot Values. You will see a new window for Pivot Values

2. Type in the field you want to include to your pivot

Pivoted Fields (19 ColumnstoRows -
Pivotl Names Pivotl Values Pivot2 Values
Visit X
DaysBtnVisit # DaysBtnVisit
VisitDate B VisitDate
VisitID #  VisitlD

Use wildcard search to pivot

7

In some situations, Tableau Prep may fail to recognize the field name you type into the search
window. If this happens, modify your keyword for more accurate results. This approach to
pivoting is very dynamic because any new data added to your data source that matches your wild
card search pattern is automatically detected and included in your pivot results when you run
your flow.
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6.4. Adding Descriptions to Flows

Adding descriptions to your Tableau Prep flows is a useful way in documenting your process to
serve as a walkthrough for whoever wants to reuse your flows. Imagine looking at the screenshot
below in an attempt to figure out a complex calculation that was used to duplicate it in your work.
This would be tedious and take a lot of time to figure out. Use descriptions can help you to spend
less time for you and your organization in its data preparation process especially when your prep
process is often reused.

® — z . . ns

v g
c > <

<
|:
s
g
®
|

@ [} & CGCoOE (I) o @ @
DissssaMap Cean3 Geans Ciesn10 Joirs Joing

Steps

1. To create a description in your flow, right-click any step in your flow and select Add

Description

@N—

Clinic
Fename S5tep
'é Add Description
Preview in Tableau Desktop

Edit 5tep Color 3
Copy

Femove

2. In the text box that opens, type in your description for that particular step you are on in the

flow. This could be anything regarding the changes you have made to the flow.

® —

Climic Climic

e |

S
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In the screenshot below, we will attempt to write a short description of all the steps we have

taken at this clean step

[Firsshizms] = * + [Lazthiame]

/? Group and Replace
[Racz] o
nknown * replacad by null

Aaron
Abby
Abel
Abigail
Abraham
Ada
Adam
Adela
Adele
Adolfo
Adolph
Adriana

Merge Fields

z

< 1] [Race]

[= Caleulated Field

TRIM{[Race-1])

Merge Fields 3,750

® : [ D)
Fatientz Uriion Patients Clean7 Join1
() @ — —
Patientl PatiantAnalyti Cleans
() - - )
—— o——
4
10 Fields SKRows YW Filter Values. [= creste CalculatecFielc
Changes (7)o m— <
H Abc
= F_a'lf”'ﬁt‘?dﬁe'd PatientlD = FirstName -
[Full Nam]

Abbott
Abels
Abernathy
Abney
Abram
Acevedo
Ackerman
Acklin
Acosta
Acuna
Adair
Adam

Aaron Branscum
Aaron Casto
Aaron Flavin
Aaron Frigo
Aaron Jones
Aaron Lafleur
Aaron Stlouis
Abby Mendoza
Abel Bellew
Abigail Flores
Abigail Locklear
Abigail Smith

& C & B
— L B —D @
Join Mortality I Join Patizntto
Abe Ahc G =]
Lasthlame =x FullName = DateofBirth <«

01/01/1930 -
1/01f —
—
—
—
—
—

01/01/2000

3. Notice at this stage of our flows we have made 7 different transformations or changes to

the data. Now type in a description that summarizes these transformations.

Your summary would like the screenshot below

‘ E 6 6 &

@

Join Martality ... Create Full Mame (G

Join Patient to ...

4. To edit your description, right-click on the step and select Edit Description
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E ~,
./

Aortality ...
‘ Rename Step :

Edit Description

Delete Description
Preview in Tableau Desktop
Edit 5tep Color »

Copy

.J—C]—.\I
Remaove L

Remaove Duplic... Join 5

6.5. Identifying Data Granularity and Level of Detail Calculations:

Sometimes you want to compare a value or see a record in its current level of granularity
compared to something at a higher level of granularity. This is the equivalent of using fixed level of
detail calculations in Tableau Desktop, which Tableau Prep also supports.

Why this is useful: Say you want to compare a sub-category’s total sales to the parent
category’s total sales at the row level, you could use a fixed level of detail calculation to sum up
the parent category’s sales and append it to the sub-category row. Another possibility is that your
HR department administers company compliance training with videos and quizzes. Each quiz
requires a certain number of questions to be passed, otherwise it requires you to continue to
retake it until you have a passing grade. This would help in finding a user’'s most recent passing
attempt for a summary report to HR. Or, in our case, we are going to find a patient’s first and last
visit date and then add those as columns in our patient summary data that we created in the

previous section, to give a more complete image of each patient.

Understanding Level of Detail Calculations:

Level of Detail calculations have existed in Tableau Desktop for several years, but were added
into the May 2020 release of Tableau Prep. In Tableau Desktop, the formula names included
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FIXED, INCLUDE, and EXCLUDE. Tableau Prep only has FIXED, as INCLUDE and EXCLUDE

are dependent on filters in the view of what is being built in Tableau Desktop.

Level of Detail calculations as a concept can be confusing for many, so let’s do a brief review. (A

deeper dive can be found here: https://www.tableau.com/learn/whitepapers/understanding-lod-

expressions)

FIXED follows a format of { FIXED DATA PARTITION : AGGREGATED DATA }. If you are
familiar with sub-queries in SQL, these can be similar. The DATA_PARTITION part of the
calculation defines a section of data that will be examined when performing an aggregation. If we
don’t specify a partition it will look at all data, otherwise it will calculate the aggregation for each
partition. AGGREGATED_DATA is how we aggregate the data up. There must be an aggregation
specified, whether that is a SUM, AVG, MAX, MIN, etc. Looking at an example, say we had

simplified patient visit data as follows:

A B
PatientlD VisitDate
2/12/2012

3/6/2013
7/19/2015
5/28/2016

&/9/2009

4/5/2014
6,/17/2016

fod Pl Pl b b e e

1
2
3
4
3
6
Ti
g
g

Two patients with multiple visits a piece. Our task is to find the first visit date for each patient. If we

constructed a FIXED calculation that looks like this:

Edit Field

This calculation looks across all patients and finds the minimum visit date. The resulting data

would look like:
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A B C

1 PatientlD VisitDate First Visit Date
2 1 2/12/2012 8/9/2009
3 1 3/a/2013 8/9/2009
4 1 7/19/2015 8/9/2009
3 1 5/28/2016 8/9/2009
6 2 &/9/2009 8/9/2009
Ti 2 4/5/2014 8/9/2009
& 2 6/17/2016 8/9/2009
G

We are on track, but not quite there. If we add in Patient ID into the DATA_PARTITION part of the
calculation, now we will be finding the minimum date within each patient partition. Our partitions

would look like:

A B

1 [PatientlD VisitDate

2 1 2/12/2012
3 1 3/6/2013
4 @ 1 7/19/2015
3 1 5/28/2016
6 2 8/9/2009 1
[ @ 2 4/5/2014
8 2 6/17/2016

All visits for a given patient will make up the partition. Now our resulting data looks correct:

A B C

1 |PatientlD VisitDate First Visit Date
2 1 2/12/2012 2/12/2012
3 1 3/6/2013 2/12/2012
4 1 7/19/2015 2/12/2012
3 1 5/28/2016 2/12/2012
] 2 8/9,/2009 8/9/2009
7 2 4fs/2014 8/9/2009
& 2 6f17/2016 8/9,/2009
!

Steps:

1. This builds off the file that was used in section 6.1. At the first step where we brought the
file in, click the + after the first clean step called Patient Summary to insert a new clean

step.
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@ ——o ==

Healthcare Data Patient Summa... =i

+ Clean5tep
’ . Aggregate

% Pivet
D Join
== Union
B, Script
(5 CQutput
a0

o Insert Flow

2. Create a new calculation called First Visit Date (Notice that the PatientID column is our
partition as previously described):

Edit Field

First Visit Date

{ FIXED : MIN( )}

3. An additional calculation following the same format, but this time calling it Most Recent Visit
Date and using a MAX instead of a MIN.
Edit Field

Maost Recent Visit Date

{ FIXED T MERX( 11

4. The new fields that were created need to be added into the aggregations that we created in

section 6.1. Add both of those fields into the Grouped Fields section of the aggregation
steps.
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Add the new fields

( to our aggregations \
B

= =
® — — )3 — e
Heslthezre Datz Patient Summa... Firstand Lazt . Aggregata 4 Cleanz Aggregatetol.
BAggregate to Patient  11Fizcz 4 Rows N Filtarvalues. .
Settings Changes (0}

Grouped Fields

Additional Fields

# GROUP Abe GROUP Abe GROUP 0 b GROUP
PatientlD 4 Patient Full Name 4+ State =2 zip 2%
L Search
| Add All | ‘ Remove All |
— ;
o 1 Aaron Branscum AK 10001
] 1
i} GROUP First Visit Date 750 e Aaren Casto AL 10003
] .
=] GROUP Maost Recent Visit Date 1 5pp  —— Aaran Flavin AR 10004
. ] ) PN
GROUP VisitUate 1 Aaron Frige AZ 10005
oo — -
#* SUM Number of Rows (Aggregated) 2,250 p———— | Aaron Jones cA 10007
— .
] Aaron Lafleur co 10010
3,000 ——
[ Aaron Stlouis cT 10011
2 7on - E— Bk Mandnza ne 10012

5. Explore the data for a second at the last node in our flow. We have total visits along with
the type of visit broken out by patient. We also now have their first and last visit dates with
us. What do you see? Have some patients been with us forever with a high volume of

visits? Are there other more recent patients that also have a high number of visits?

6. Let’s add one additional item for more insight. We are going to use the DATEDIFF
calculation which calculates the difference between two date periods. It can calculate
years, months, days, down to the second. In our case, we are going to calculate the

number of years a patient has been seeing us.

Edit Field

A

Years as Patient

DATEDIFF ('year', ' !

Calculationis valid #~

7. DATEDIFF has three values that get passed to it. The first is what date period you want to
calculate the difference in. The value goes in quotes. The second value is beginning date
and the last passed value is the most recent date.
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8. How are our years as patient distributed now? Which year groups have the most patients in

them?

6.6 Using RANK and ROW_NUMBER Calculations

Rank assigns a rank to each row based on an aggregation (SUM, AVG, etc.) while the
row_number formula assigns a sequential row number. At a basic level, a rank can assign a rank
value to the largest value down to the lowest value (or vice versa) which is useful by itself. New
possibilities beyond this emerge to augment your existing data. We can rank across all of our
data, but we can also rank within a partition opening up interesting information that can be added
to our data. These calculations act similarly to Table Calculations within Tableau Desktop.

Why this is useful:

Say you are in the retail or ecommerce space. Each week or month you track your most popular
products with their ranked value of total sales. In addition, you want to track how the rank changes
over time between each period (i.e. Product X went up 2 ranks, Product Y went down 10 ranks,
etc.). Tableau Prep can perform both of these operations.

Duplicate data is often a problem that data analysts, engineers, and scientists face in their data
wrangling tasks. Removing duplicate data becomes easier in Tableau Prep by using row numbers
along a partition of the primary key (or whatever column is being duplicated) and removing any
values besides the first one.

Perhaps you are a Healthcare Administrator and you are wanting to track the average days
between visits to your medical facilities by your patients. Or, you desire to run patient medical
history through a predictive model to predict the relationship between days between visits and
their medical conditions to help in identifying at-risk patients. We will be calculating the number of
days between visits for our patients in this example.

Steps:
1. We are going to return to our original file, before we worked on FIXED calculations and row
to column pivots.

2. Right before the point of pivoting our ICD10 codes to rows, we are going to add some

steps.
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G ¥ E
' ™
"lj—f ]

Join Patient to... Remowve Duplic... Zolu... Pivot ICD Codes

+ Clean Step

l . Aggregate

D Join

== Union
T, Script
(5 Output

25 Insert Flow

3. Create a calculation as follows:

Edit Field

Patient Visit Row Mumber

{ PRARTITION

{CRDERBY AEC

4. There are four parts to this calculation
PARTION: Partition defines what our window will be. Using our example from the Level of
Detail calculations, all visits for a given patient will be our window or partition. In the

following image, Patient 1 has 4 visits and Patient 2 has 3 visits.

A B

1 [PatientlD VisitDate

2 1 2/12/2012
3 1 3/6/2013
4 @ 1 7/19/2015
5 1 5/28/2016
6 2 8/9/2009 1
7 @ 2 4/5/2014
a 2 6/17/2016

ORDERBY: This defines how the rank or row number will be assigned. In our example, we
are ordering by each VisitDate. If it is was retail data, it might be ordered by sales. If | was
looking at HR data and how long each employee was with the company, | might order this
by the length with company.

ORDER TYPE: Two options of either “ASC” or “DESC” which orders the data in
ascending or descending order. We choose to order ascendingly, as | want the first dates
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to be ranked first for other calculations that we will add in the next steps.

RANK TYPE: There are 5 options to choose from here, RANK(), RANK_DENSE(),
RANK_MODIFIED, RANK_PERCENTILE(), and ROW_NUMBER(). (More information
about these can be found here: https://help.tableau.com/current/prep/en-
us/prep_calculations.htm#supported-analytic-functions). In a nutshell, Rank and Row
Number do similar things. If you only need sequential numbering, use ROW_NUMBER. If
you need competition ranking, use RANK.

5. Our calculation is giving a row number to each patient’s visit ordered by the visit date.

Using the same example, this would be our resulting data:

PatientlD VisitDate Patient Visit Row Number
2/12/2012
3/a/2013
7/19/2015
5/28/2016
8/9/2009
4/5/2014
6/17/2016

R R O R N =
WOk s W R e

6. Notice that the ranking or numbering restarts with each patient.
7. Call this clean step “Row Numbering”

8. Create an additional calculation with the following formula:

Edit Field

Prev Patient Row

9. This new column will be used to join the previous row’s visit date to itself to calculate the

days between the previous visit.
10.Create a new clean step after the one we just created and call it “Setting up Rejoin”.

11.Keep only the columns “Patient Visit Row Number”, “PatientID”, “VisitDate”. Rename

VisitDate to “Previous Visit Date”.
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12.Drag the Row Numbering Node onto this new clean step that we created to create a join.
This will be joining the data to itself so you will see a triangle once done (you may need to

readjust the nodes after doing this).

e R umbe G [
. ——
- =
&2 Union LT"

xOE
- C—

Setting up Rejoin L]

14.Two join clauses will be needed for this. You will join Prev Patient Row from the Row
Numbering node to Patient Visit Row Number in the Setting up Rejoin node. Along with
PatientID to PatientID to make it line up to the right person. You can do this by clicking the
plus icon in the top right of the join menu.
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Join Back to itself 32Fizics 42K Rows ? Filter Values...

Settings Changes (0)

Applied Join Clauses i

met R IRADED R ST

Fatient Visit Ro...

) Prev Patient Row

)F"ati&ntl[ﬁI

PatientiD

Join Type : left

15.Make it a left join on the Row Numbering side.

16.You will also notice that there are values excluded, which is right. (This would be all of the
“0” row numbers after we took the rank minus one. Those don’t make sense to keep as

they don’t exist. In other words, the first visit won’t have any visits before it.)

17.What happened here and why does this work? We numbered a patient’s visits sequentially.

A value of 1 is their first visit with us ever, 2 is their second visit, 3 is third, and so on. An
additional column was added of the current row number with one subtracted. 0,1,2,3 and
so on. Next, the original data was left joined to the branch of the previous visit matched to
the current. This pulls in the previous visit date at the row level to calculate the number of
days between them. For example, somebody visits the medical clinic on January 15t which
is visit 1. 6 months later, they visit again on July 15t which is visit 2. Visit 2 gets joined to
Visit 1 because we know that Visit 1 preceded visit 2. Now that this data is joined in at the

row level, the number of days since their previous visit can be calculated.
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18.Add a new clean step and add in the following column:

Edit Field

a

Days Between Visits

if NOT ISNULL({[Previous Visit Date]} THEN
DATEDIFF{"'day', [Previous Visit Date], [ViaitDate]

19. The ISNULL clause is for first visits to our facility. It comes in as a 0 despite Previous Visit

Dates being null for first visits so this ensures that it is null.

20. Finally, remove all the row number columns as they are no longer needed.

+* 4 =
Patient Visit Row Num... &1 Patient Visit Row Num... £l Prev Pati... =1 N & B
Merge
— Keep Only
1L ] [ ]
' ] o | Remove
] I )
I Sl "'? Pivet Columns to Rows
15 - I » x
I- i I
1 40| 40|
351 [ I
I [ [
o | 60| 60|
I
I

21.Re-attach our data flow into the pivoting at the end. You may need to delete some existing
connection lines to get this attached in. | colored my line in purple and indented it below to

show that this was added later.
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6.7 Automating Tableau Prep

What are your awesome data preparation skills worth if every day you walk into the office and you
have a slew of requests to run flows previously created to update data? Luckily, we have two
options to automate this process, so you don’t have to think about it (or be bothered by it).

Option 1: Tableau Server/Online

Of the two options, the best option is to publish your flow onto Tableau Server or Tableau Online.
Once published, it can be set to refresh on a recurring schedule. (From here on out, Tableau
Server will refer to both Tableau Server and Tableau Online as the instructions are the same.)
Unfortunately, this is an add-on service that is charged per user, per month for all users registered
to Tableau Server (including users who only consume content with “Viewer” license types). This
service is often cost-prohibitive for businesses but is easy and convenient to use if your company
does have it.

Your database credentials will be published up to Tableau Server (encrypted!) along with the flow
steps so that your data will always stay fresh as it pulls directly from the database. Obviously, if
you published a flat excel or csv file that file will get published up to the server, but it does not
have a way to automatically refresh. Note that Tableau Server (not Online, in this case) can
connect to and publish files hosted on a shared network drive as long as the Tableau Server has
access to the network drive.

Steps:

1. Ensure that your Tableau Prep Output step is set to publish as a datasource to Tableau
Server instead of a flat file to your computer (Unless you have set it to publish to a network
drive that has already been configured to be a safe path for Tableau Server to access).
Skip to step 7 if you already have this configured.

2. Ifitis not, create an output step. If you are not logged into Tableau Server, the menu on

the bottom left will appear like this:
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Pivoted Qutput 2= Fizlcs

Save output to

B Published data source >
Server

Select a server L

3. Select the dropdown on “Select a server” and choose “Sign in”.

4. A new menu appears. If your company is using Tableau Server then you will enter the
URL for that in the box. This might be a URL like “https://tableau.mycompany.com” or it
might be an IP address like 10.25.100.1. If your company is using Tableau Online then

select “Tableau Online” under quick connect.
Tablezu Server SignIn >

Server: | https:/|tableau.mycompany.com

Tablzau Online

5. Enter your Tableau Server/Online credentials in the new box that appears.

6. Once connected, choose a Project/Folder, give it a name, a description if desired, and

click Run Flow to ensure that it runs correctly on your computer.
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Save output to

B Published dsta source A

Server

https:f10ax online tableau.com - Lightpost Analytic..

Project

Demo f v

MName

Healthcare Qutput k

Description

Healthcare Output from Tableau Prep Training

Write Options

T

OptT

=

O

Full refresh

Create table -

7. To publish the flow, in the top left dropdown menus, hover over the “Server” section and

choose “Publish Flow”. On Mac, this will be in the top bar across your screen.

Tableau Prep Builder - Tableau Prep Instructor Ce
File Edit Flow Server Help

& 1 Signed in to https://10ax.onli
- ? Publish Flow...

8. A similar menu that we saw in step 6 appears, we need to put our published flow into a

Project/Folder, give it a name, and a description if desired.
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Publish Flow to Tableau Onlinz )4

Project
Cemao

Mame

Tableau Prep Training File hd

Description

Completed Tableau Prep Training File

Tags

Connections Edit
S uploaded files ()

0 direct file connections (G

9. Click “Publish”!

10.Your browser will open up a new tab with the published Flow File. Log in if needed.

©-1L Tableau Prep Training File s -

C] Owner Parker Nokes

Qverview Connections Scheduled Tasks Run History
De ra
C ableau Prep Training File
() Run All Output Step Output Name Status Schedule Errors
® Run @] Healtheare Output B Never run + Create new tash
G @ @ GEE
Rem, m Graup Live 9

11.1In the bottom pane, your flow steps will be shown. Above that, each of the outputs of your
file will be shown with a run button. Go ahead and click Run to ensure that it is working
once connected to the server. If you are using a database connection and it doesn’t work
now on the Server, but did work on your computer, you may need to talk with your IT

administrators to ensure that Tableau Server can communicate with your databases.
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12.Click “Connections” in the top menu.

©-LJ Tableau Prep Training File ¥
-

Chwner Parker Mokes

Overview Connections Scheduled Tasks

Run History

13.This area shows what files or databases you are connected to. You can edit those
connections here.

14.Click on Scheduled Tasks.

15.Click on “New Task” in the top left.

Scheduled Tasks Run

= 0 items selected

0 Scheduled Tasks

16.This menu allows you to schedule when flows happen. By default, there are usually

several run schedules available that fit most needs, but if you have special use cases that

aren't listed, talk to your Tableau Server Administrator to get new schedules created.

17.Select a schedule. If you want all outputs to run, leave the default. If you want only specific

outputs to run (maybe one output is run daily while another one is only run weekly), those
can be specified.

Mew Task *
Select a schedule to run the flow “Tableau Prep Training File™.
Run Flow - Daily Schedule 1 — Every 24 hours starting at 7:00 AM -
(®) Automatically include all output steps for this flow k
(:) Select the output steps to include in this task.
Output Steps Qutput Name Location Refresh Type
Healthcare Qutput Healthcare Qutput Tableau Server Site Full refresh

Page74]|76



18.You should be all set for your data to be refreshing automatically. If it fails, it will send an
email to you which may need to be investigated, but if everything is set up correctly, there

shouldn’t be any future issues.

19.You can now open Tableau Desktop and connect to a Tableau Server Datasource.
Opening the Tableau file with the server datasource will automatically pull in the new data

that your Tableau Prep flow outputs to.
Option 2: Using Tableau Prep’s Command Line Tool on a Schedule

Tableau Prep has a command line tool that allows you to run previously created flows. Using the
command line sounds scary to many, but their tool is simple to use. Note that you will need initial
administrator approval (and their credentials) to get it scheduled, but once approved it should run
without future approval. The steps to use this won'’t be detailed here, but Tableau has great
documentation on it: https://help.tableau.com/current/prep/en-us/prep _run_commandline.htm

To get it fully automated, you will need to create a .bat file for windows. This is a file that runs
command line commands. The same commands that you use to run it from the command line will
be copied into a text file and saved as a .bat file. Then you can use Windows Task Scheduler to
run the .bat file. Google “How to run .bat file in Windows Task Scheduler” for more specific
instructions.

The Mac equivalent is a bash script that runs in the Automate program. Google “How to automate
bash script on Mac” for instructions.

You have built some pretty complex flows in Tableau now! All of these things should give you
enough skills to be dangerous for any data cleaning and preparation project thrown your way.
Tableau Prep is a constantly evolving tool with new features added almost every month. You are
going to want to follow those changes and other features that are added that will make your job
easier.
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For more information on using Tableau Prep, check out Tableau's training videos at

https://www.tableau.com/learn/training
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