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Training and long courses

Workshops and short courses

@"l Data labs
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Business intelligence

Data visualization design

Data analytics and data science

Data engineering

Advanced statistics and machine learning
Artificial and augmented intelligence
Process and systems modeling

Software implementation and integration
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Provide a space for data consumers, producers,
practitioners, scientists and champions to make a place for
themselves in the digital world.

Provide paths for education and enrichment for all these
groups.

Provide just-in-time learning opportunities for Data Action
@‘ Lab members, focusing on their specific challenges and
skillsets.
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PBI-1: GETTING TO KNOW POWER BI

DATA ACTION LAB - POWER BI SERIES
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COURSE
OVERVIEW

Course #: PBI-1 Duration: 1.5 day
Course Title: Getting to know Power B

Description:

1. Introduction

= Why are we doing all of this?

2. Getting Things Ready

= Preparation and importance of clean data

3. Importing and modeling our first data set

= Importing, refining and linking data sets




COURSE
OVERVIEW

Course #: PBI-1 Duration: 1.5 day
Course Title: Getting to know Power B

Description:

4. Creating out first calculations and charts

= Calculated columns, measures (and measure
tables), mathematical operations, filtering &
slicing and logical operations

5. Organizing Data

= Hierarchies, groups (numerical & text), custom
sorting

6. Data Wrangling

= Removing rows, replacing values, splitting
columns, trimming and cleaning, appending tables,
choosing what data gets loaded




INTRODUCTION

PBI-1: GETTING TO KNOW POWER BI
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INTRODUCTION

The past is data-driven:
= mostly Excel (or reporting tools like Cognos)
= mostly numbers, tables and non-interactive graphs

= distributed on desktop computers, by email, in
PowerPoint presentation

= static, mostly backwards looking (lagging indicators)

= KPIs and dashboards were somewhat contrived

data-action-lab.com



INTRODUCTION

The future is story-driven:
= new tools: Power Bl, R, Qlickview, etc.

= mostly visualizations, occasional numbers and
tables

= distributed on the web (internal and external)

= dynamic and both backwards and forwards
looking (leading and lagging indicators)

= data is for everyone
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INTRODUCTION

Extract

Transform Prepare
Load
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source and query
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Standardize to
reference sets

In most data projects visualizations account

for only about 109% of the process.



GETTING THINGS READY

PBI-1: GETTING TO KNOW POWER BI
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Let’s open power Bl and take a look at each of the red
sections identified. Don’t worry if you forget, we will be
going through this all again throughout the course!

This is the view for older versions of Power Bl

POWER Bl WALKTHROUGH



mjElE

This is the view for newer
versions of Power Bl

POWER Bl WALKTHROUGH



WHY WE CLEAN DATA
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IMPORTING AND MODELING DATA
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IMPORTING AND MODELING DATA

Let’s take a look at the data sets that we are going to use for this course (we might use others as well),
go to the website URL you have been given and download them to your hard drive:

= “Data set — Accounting.xIsx”

Accounting  Journal Accounting Journal Project
Control Voucher Effective  Voucher Item Identifier Oo&M Operations and Maintenance
Number Type Code Date Amount MC Major Capital

5000091 MC 01-Apr-18 $27,529.28 PROO7 MIC Minor Capital

5000093 SA 03-Apr-18 $87,508.20 PRO09 SA Salary J
5000094 O&M 04-Apr-18 $78,590.42 PRO10 Tab _ Journal VOUCher Type COde
5000095 MC 05-Apr-18  $157,288.63 PRO11

5000096 MIC 06-Apr-18 $61,605.96 PRO12

5000097 SA 07-Apr-18 $39,859.12 PRO13

5000098 O&M 08-Apr-18 $31,037.60 PRO14

5000099 MC 09-Apr-18 $142,056.49 PRO15

5000101 SA 11-Apr-18 $44,404.21 PRO17

5000102 O&M 12-Apr-18 $72,057.43 PRO18

Tab - Accounting Transactions
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IMPORTING AND MODELING DATA

= “Data set - Project.xIsx”

Project Project Name O&M Budget Salary Budget  Major Cap Budget Minor Cap Budget FTE Project FTE (- Group-
Code Budget Code Date out+ Level
PRO0O1  Parks $25,000,000.00 $15,000,000.00  $10,000,000.00 $5,000,000.00 9.00 PRO0O1 = 01-Apr-18 2 AS-04
PRO02  |Buildings $50,000,000.00 $8,000,000.00 $100,000,000.00  $50,000,000.00 6.00 PRO02 | 01-May-18 2 AS-05
PR0OO3 Emergency Response $3,000,000.00 $7,000,000.00 $8,000,000.00 $3,000,000.00 6.00 PROO3 01-Jun-18 2 ENG-01
PRO04 Office $4,000,000.00 $40,000,000.00  $80,000,000.00  $20,000,000.00 12.00 PRO0O4 01-Jul-18 4 PR-01
PROO5 Roads $50,000,000.00 $20,000,000.00 $250,000,000.00 $100,000,000.00 7.00 PROO5 = 01-Aug-18 3 PA-03
PROO6  Science $5,000,000.00 $10,000,000.00 $80,000,000.00 $20,000,000.00 7.00 PROO6 01-Sep-18 2 AS-02
PRO07  Heritage $15,000,000.00 $5,000,000.00  $30,000,000.00 $17,000,000.00 9.00 PROO7 @ 01-Oct-18 1 CR-03
PROO8 Celebration $2,000,000.00 $4,000,000.00 $0.00 $0.00 7.00 PROO8 ' 01-Nov-18 3 FI-02
PRO0O9  Research $5,000,000.00 $12,000,000.00  $25,000,000.00 $5,000,000.00 6.50 PRO0O9 = 01-Dec-18 4 FO-03
PRO10  Upgrades $4,000,000.00 $2,000,000.00  $30,000,000.00 $5,000,000.00 10.00 PRO10 = 01-Jan-19 2 CR-01

PRO11  01-Feb-19 3 AS-03
Tab - Project FTE Count

Tab - Project Tombstone
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IMPORTING AND MODELING DATA

How does Power Bl Import Data?

= Power Bl is two products, Power Query and Power Bl. You can also find Power Query in Microsoft
Excel (and a lot of other places)

= When we import data, we do that through Power Query, we use this to manipulate our data
(Microsoft uses a language called “M” in the background)

= Once we are ready, we then close Power Query which then “pushes” the data into Power Bl. We can
then manipulate the data further using a language called “DAX” (it is like creating formulas in
Microsoft Excel)
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IMPORTING AND MODELING DATA

What is M?

= Mis the data transformation engine in Power Bl
= M Query is a mashup query language used to query multiple sets of data sources

= M contains commands to transform data and can return the results of the query and trans-
formations to the Power Bl data model

= Normally, we use M Query to query data sources, clean and load data
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IMPORTING AND MODELING DATA

What is M (continued)?

You can use M for any data preparation and data transformation tasks before loading the data into
your model

For example, instead of bringing 3 tables into Power Bl, you can remove unneeded columns and
merge them all together using M and create a single table to load into the model

This can reduce the load and improve performance once the data model is loaded
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IMPORTING AND MODELING DATA

What is DAX ? We will come back to this in more detail later but for now...

Data Analysis eXpression Language

DAX is the common language used by SQL Server Analysis Services Tabular, Power Bl, and Power
Pivot in Excel

DAX is the analytical engine in Power Bl
You use it once the data is loaded by creating custom columns, tables or measures, for instance
Unlike M, it has some similarities to Excel functions

However, DAX provides much more power than Excel formula (in many ways)
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IMPORTING AND MODELING DATA

Typically, we want to “tweak” the data before loading it into Power BI. This can be done using the
“Power Query” Interface.
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IMPORTING AND MODELING DATA

Let’s get some data into Power Query (follow the instructor):

1.

2.

3.

Open Power BI.
Close the yellow “Hello” screen (we will come back to this later).

In the top “Home” tab you will see a “Get data” button. Click on that and
the instructor will walk through several different options you have.

Once we have explored a few options select “Excel” .

Click on the file you saved called “Data Set - Accounting.xlsx” and click
open.

PAUSE while the instructor tells you about all the different ways you can
import the data (next slide).
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IMPORTING AND MODELING DATA

Here are the different options for importing data from an Excel spreadsheet:

These shapes represent
a defined TABLE in the
spreadsheet

These shapes represent
a defined TAB in the
spreadsheet

This shape represents a
defined NAMED RANGE in
the spreadsheet
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IMPORTING AND MODELING DATA

7. Click on the first TABLE named “Accounting_Transactions”
but don’t select the check mark (yet). O\

r

8. You will see a summary of the data when you do.

9. Click on the other options to get a summary of that data. S

10. Go back to “Acounting_Transactions” and select t

checkbox. .

11. DON’T CLICK ON LOAD!!!!!

12. Instead let's tweak the data a bit, so we will edit the

transformation by clicking on “Transform Data”. O\ /
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IMPORTING AND MODELING DATA

The instructor will walk you through the different parts of the Power Query screen:

Different menu options

Table name}\ S

Column headings|

Data type

Query steps



IMPORTING AND MODELING DATA

Follow the instructor to do the following

1.

Change the name of the table: Double click (or right click) on the table name and edit to remove the
underscore.

Change the name of the “Accounting Effective Date” column to “Effective Date” and “Journal
Voucher Item Amount” to “Item Amount” (note the new step in the query step box).

Remove the dates from March 2018 in the Effective Date Column: Click on the drop-down arrow by
the column header, select “date filters”, then “after”, then select March 31 2018, then “ok”.

The instructor will show you where Power Bl keeps the “M” language version of the query (this will
be re-visited in a more advanced course).

Click on “Close and Apply” and the Instructor will take you through Power Bl again but this time
with data imported. Remember to save your pbix!
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IMPORTING AND MODELING DATA

EXERCISE: go back to the same spreadsheet and add in the “Journal Voucher Type Code” tab.
Remember to click on “Transform Data” to double check that all of the data looks good. Change the
Table Name to “XREF Journal Code”.

=  XREF stands for “Cross Reference”

= Cross reference tables are tables that explain data and are not the primary data values we typically
evaluate.

= By starting all your Cross Reference tables with XREF we can group them together in Power BI, this
will help to keep you sane!
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IMPORTING AND MODELING DATA

We now want to link our two tables together. Power Bl is powerful because we approach data by
considering it relations to other data (literally relational data)

1.

2.

3.

Click on the “Model” button in Power Bl /_.
You will see the two tables. but they are not yet linked
Follow the instructor to link the tables by doing the following:

1. Left click on “XREF Journal Code - Code”

2. Drag across to “Accounting Transactions — Journal Voucher Type Code”

3. Release and see the new connection in our first data model! O\

Let’s go and take a close look...

vy
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IMPORTING AND MODELING DATA

Let’s take a look at the connection between the two tables

Double click the line
to get this dialog box

Cardinality “Many”

Relationship
Direction

Cardinality “One”
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IMPORTING AND MODELING DATA

= The greyed-out columns show the ones which are
connected

= Cardinality describes how two tables are related.
= Onetomany / many to one

= Onetoone

= Many to many (BAD)

= Cross filter direction - the direction in which Power
Bl applies a filter from one table to another. This is , )
the Subject of a follow up course (always leave as ]

single for now). T -
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IMPORTING AND MODELING DATA

So, in summary we have done the following

1. Grabbed data from two separate tabs

2. Learned to ALWAYS take a first look at the data in Power Query

Changed a table name, column name, filtered a date and took a look at M in Advanced Editor
Closed the query and loaded the data into Power BI

Linked two tables together

S o0 koW

Next it is time for us to do our first calculations and create our first charts!

data-action-lab.com



CREATING OUR FIRST CALCULATIONS & CHARTS

PBI-1: GETTING TO KNOW POWER BI
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CALCULATIONS - DAX

In Excel, formulas are entered in cells; in Power Bl we work on independent calculations called
measures, columns and tables instead, using a language called DAX.
DAX is a collection of

= Functions, operators, and constants

= Used to create new data entities — column, measures and tables

DAX helps create new information from data already found in the model.

Great resource:

m https://docs.microsoft.com/en-us/power-bi/quided-learning/introductiontodax
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CALCULATIONS - DAX

This formula’s syntax includes the following elements:

Total Amount = sum("Accounting Transactions"[ltem Amount])
= The measure name is “Total Amount”.
= The operator ““="" indicates the beginning of the formula; when calculated, it returns a result.
= The function (in this case “sum’) contains one argument which is contained in the parenthesis ().

= The table we are taking our data from is before the [ ] in this case it is®* Accounting
Transactions”’.

= Note that as our table name contains two words is it contained in single quotations “ “. If our column
name was one word it would not, i.e,, Accounting_ Transactions[ltem Amount].

= The referenced column from the table is inside the [ ] in this case itis [ Item Amount] .
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CALCULATIONS - COLUMNS VS. MEASURES VS. TABLES

Calculated Columns vs Measures vs Calculated Tables

In Excel we add a calculation to a cell. In Power Bl a calculation can “live” in one of three places (not
including in Power Query — more on that in another course). We can do calculations that create:

1. A new column of data, this is called a calculated column.
2. A new data value calculated solely to be used in a visualization, this is called a measure.

3. As new table of data, this is called a calculated table.
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CALCULATIONS - COLUMNS VS. MEASURES VS. TABLES

Calculated Colums are:
= Additional columns of data added to an existing data table.
= Evaluated for each row in the table, immediately after 'Enter’ is hit to complete the formula.

= Saved back into the model, therefore they take up space (if you have 1M rows of data and you do
a calculated column you have just added 1M new data points.
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CALCULATIONS - COLUMNS VS. MEASURES VS. TABLES

Calculated Measures are:
= Evaluated when used in a visual or when the visual is rendered.

= Therefore, they are not saved anywhere (aside from the cache).

Measures are generally used over calculated columns, but there are trade-offs with performance
(report runtime vs. pre-processed), storage space, and the type of expressions that can be used.

Calculated columns are often used to filter on the result rather than just as a calculated result (for
example in slicers).
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CALCULATIONS - COLUMNS VS. MEASURES VS. TABLES

Calculated Tables are:
= New tables of data calculated from existing tables in your data model.

= Evaluated for each row in the source table, immediately after 'Enter’ is hit to complete the
formula.

= Like other tables they can have relationships with any other table in your data model.

= Saved back into the model, therefore they take up space.

data-action-lab.com



CALCULATIONS - COLUMNS VS. MEASURES

When do we use calculated columns over measures? Sometimes either is an option, but in most
situations the computation needs determine the choice.

A calculated column needs to be defined to do the following:

= place the calculated results in a slicer, or in the axis of a chart, or use the result as a filter
condition in a DAX query;

= define an expression that is strictly bound to the current row (for example, “Cost * Volume” does
not work on an average or on a sum of two or more columns);

= categorize text or numbers (for example, a range of values for a measure, a range of customer
ages, such as 0—18, 18—-25, etc.).
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CALCULATIONS - COLUMNS VS. MEASURES

Typically, measures are defined whenever a resulting calculation needs to be displayed in the values
area in the plot area of a chart:

= for instance, in calculating the cost percentage on a certain selection of data.

= Measures can use data from many different tables and therefore don’t “belong” to a table in the
same way a calculated column is.

= Because of this it is good practice to create a separate “home” for our measures.

= |n general Measures are more computationally efficient that calculated columns and do not add
additional data into our model.
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CALCULATIONS - CALCULATED TABLES

We are not looking at Calculated Tables as part of this course, but they are typically used when:
= The result you are calculating is a matrix of some description.
= You need to summarize data from other tables.
= You need to isolate data from other tables.

= You need to create a new data relationship in your data model.
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CALCULATIONS - ARITHMETIC FUNCTIONS

In a previous slide we showed a standard use of SUM; DAX has the expected standard arithmetic
expressions (SUM, DIVIDE, PRODUCT, MAX, MIN, AVERAGE, etc.)

Most arithmetic expressions are straightforward, but some are very specific, for example Divide. Don'’t
give in to the temptation to manually divide using a “/” operation, say (although everybody does and
sometimes it is ok) — there is a failure option built into (for example) DIVIDE (or an alternate result,
such as “0” for a “divide by 0” error).

DIVIDE(<numerator>, <denominator> [,<alternateresult>])

Spend a few minutes on a new tab playing around with these expressions; we will see them in action in
a short while.
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CALCULATIONS - OUR FIRST CALCULATED COLUMN

Let’s build our first DAX expression, we are going to divide our “ltem Amount” column by 1000 to have
a new column that represents the $ amount in $k.

To do this follow the instructions below:
1. Click on the table “Accounting Transactions” you will now see a new menu item “Table tools”
2. Click on “New Column” (you can access this from “Home” or “Table tools”

3. Typein the formula then hit Enter:
Item Amount $k = divide("Accounting Transactions®[ltem Amount], 1000, 0)
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CALCULATIONS - OUR FIRST CALCULATED COLUMN

Now we have our first new piece of data let’s get it into a R ~i
chart. Before we do that let’s do a couple of housekeeping ~ — 7
items (follow the instructor):

1. Click on the new column (Item Amount $k), the“menu
item “Column tools” will appear in the top menu

2. In the “Formatting section” of the menu there is a
“Format” dropdown. Click on that and change it to
Currency

3. Let’s change to 2 decimal places. Again, in the formatting section of the menu, it will have a box that says
“Auto”. Click on that and change it to “2”

4. Repeat for the original “Item Amount” column
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CALCULATIONS - OUR FIRST CALCULATED COLUMN

Let’'s make a quick chart using this new
column (follow the instructor).

1. Go to the “Report” Screen

2. Under Visualizations click on “Stacked
Bar Chart”

3. From the “XREF Journal Code” table
drag “Description” column on the “Axis”
field

4.  Finally, from the “Accounting
Transactions” table drag the “ltem
Amount $k” column onto the “Values”
field
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CALCULATIONS - OUR FIRST CALCULATED COLUMN

Functionality Alert!!!

When we drag a field onto the “Values” section we have
several options.

Power Bl defaults to “sum” but we have a lot more options
especially for numerical columns.

For Text we only are able to “Count” and Count (Distinct)”_@\ .

S 4
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CALCULATIONS - OUR FIRST CALCULATED COLUMN

Functionality Alert!!!

We might also want to do some formatting on our chart.

To do this click on the chart and then click on the buttowf --------------

that looks like a paint roller. ©

Your instructor will walk you through some of the basic
formatting options (they change depending on the type

\ 4

chart that you select). c——
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CALCULATIONS - OUR FIRST MEASURE

We are now going to build our first measure. Before we do
that, we should follow some best practice and create a o

“Measures Table” for our measure to live in: O/_’
1. In the "Home” Menu, in the "Data” section click on
“Enter Data”.

2. lgnore everything excel the “name” at the bottom.

3. Override the name “Table” with “_Measures” (make
sure you include the underscore). O\

4. Click on “Load”. o s'

5. You will now see the table appear at the top (because
of the underscore).
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CALCULATIONS - OUR FIRST MEASURE

Next, we are going to create a measure using the “Divide” function again. To create the measure do the following:

1. Click on the new “_Measures” table

2. The top menu will change to “Table tools”

3. Click on “New measure”

4.  Start to TYPE the following (don’t cut and pastéxdtem Amount $k Measure = divide(item

.. hang on, © Power Bl is not letting us complete this in the same way that we did for\a calculated column — why?

......

_______

--------------

...............
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CALCULATIONS - OUR FIRST MEASURE

It’s because a measure requires us to perform an operation on a column before we can divide i.e.:

Item Amount $k Measure = DIVIDEQSum('Accounting Transactions”[ltem Amount $k]), 1000, 0)

___________

By default, measures perform an operation on the entire column, not row by row (there are exceptions which are
covered off in another course).

If we wanted to, we could DIVIDE the average, max, min, standard deviation etc.

Complete the measure using the formula above and then create a chart as we did
for the calculated column.

NOTE: even though we created the measure from a column that was formatted as currency, we still need to format
the Measure as currency separately.
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CALCULATIONS - FILTERING & SLICING

As we can see in our previous examples, we are performing an operation on an entire column of data,
but what if we want to only do that on a subset of the data.

There are a number of ways to do this but in Power Bl we typically:
= Build the filter into the calculation itself.

= Filter the result using a slicer (more on that later) or using the Power Bl built in filter function.

We are going to do an example of each.
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CALCULATIONS - FILTERING & SLICING

First, we are going to build a filter directly into our calculations, we are going to do this using probably
THE most useful DAX operation — “Calculate”

Let’s do an example, suppose we want to sum the $ amount but just for Salaries (in the Accounting
Transactions table), we would use Calculate to do that in the following way:

1. Click on our new “_Measures” table

2. Typein the following
Total Salary = CALCULATE(sum("Accounting Transactions®[ltem Amount]),

'Accountlng Transactions” [Journal Voucher Type
' Code]=""SA™) |

This is the operation
thatis being calculated This is the filter that is
being applied
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CALCULATIONS - FILTERING & SLICING

Best Practice Alert!!

As a quick aside in the previous slide notice that there is a carriage return after the first line. This is
done in Power Bl by holding down “Shift” and hitting “Enter” (your instructor will show you).

It is good practice to do this to make sure that your measures and columns are easy to read.

Another good piece of best practice is to comment your code. You can do this by typing in 2 forward
slashes, see the example below:

Total Salary = CALCULATE(sum(®Accounting Transactions"[ltem Amount]), //this is a comment

"Accounting Transactions®[Journal Voucher Type Code]=""SA') //another comment
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CALCULATIONS - FILTERING & SLICING

Exercise: create three more measures in the measures table, one for each of the Journal Voucher Type
Codes - MC, MIC, O&M, SA (already done). Remember to format each measure as you go.

Once you are done, insert a “Clustered Bar Chart” and drag each new measures into the Values space.
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CALCULATIONS - FILTERING & SLICING

But didn’t we achieve the same result by using “Journal Voucher Type Code” (or the Description in our
XREF table) by either dragging that column onto “Axis” or “Legend”.

We can do that but the nice thing about doing it as measures is that it is easy to re-order and we can
use them for subsequent new measure or columns.

Simply drag to re-order

Different order
of columns
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CALCULATIONS - FILTERING & SLICING

We can also filter our visualizations by using slicers. In fact, Power Bl by default allows a user to click
on any chart which will in turn filter other charts.

Let’s setup a simple slicer using Project ldentifier. Click on the slider icon ¢ to insert and then drag the
“Project ldentifier” column into the field location.

Select a value to
filter the chart
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CALCULATIONS - FILTERING & SLICING

We can also filter our visualizations by using the filter pane: click on a visualization and expand the
filter pane, Q_then select the column you wish to filter (or add another column) and select the value.

n!
L]

Select a value to .
filter the chart
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CALCULATIONS - LOGICAL OPERATIONS

We are going to finish off our DAX by trying a logical operation. This is where we apply some Boolean
logic like an “AND” or an “OR” operation.

There are MANY ways of doing this, but we are going to try a simple “IF” statement that selects a
value if a logical operation is met.

Let us take a simple scenario where we want to flag an Item Amount over $100,000. We want to flag it
so that the value can be checked. To do this we are going to add an additional column that has the
following logic:

= [f the value is equal to or greater then $100,000 then add the word “Check”.

= |f the value is less that $100,000 then we leave the value in the new column blank.
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CALCULATIONS - LOGICAL OPERATIONS

Follow the instructor through these steps:
1. Click on the “Accounting Transactions” table
2. Click on “Column Tools”, then “New Column”

3. Typein the following formula:
Check amount :{if('Accounting Transactions™"[Item Amount] >= 100000@ // logical test
. ""Check™, // value if true

Tm’“"“am”m”“S”q ‘blankQ) 7/ value if false

same as what we use i
Excel

We cannot use “” to return a blank cell as Power Bl interprets
that as text. We should always use the “Blank()” function.

The value that is returned
if the test is true
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CALCULATIONS - ADDITIONAL EXERCISES

Try the following as exercises:

1.

Try to create a new measure using existing measures. Try to create a measure that show the ratio
of Minor to Major Capital.

Create a new LINE chart using this measure and for the X axis use “Effective Date”.
Create a new slicer that uses “Effective Date” and try it out to see how it changes the chart.

Add in one of the previous charts we created (or any new one) and click on it to see how it
changes the other charts on the report.
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ORGANIZING DATA

PBI-1: GETTING TO KNOW POWER BI
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ORGANIZING DATA

Organizing our data is a critical part of building reports and dashboards. Fortunately, Power Bl has
some powerful built-in capabilities.

In this session we are going to look at the following:

= Built-in and custom Hierarchies

= Grouping numerical data

=  Grouping text data

= Custom sorting of charts
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ORGANIZING DATA - HIERARCHIES

Hierarchies provide a way to order data levels. They let
us summarize the data in different ways.

When you import a date, Power Bl automatically creates
a Date hierarchy, specifically:

= Year > Quarter > Month > Week > Day -
The hierarchies can be navigated up and down in the line

chart we created in the final exercise in the previous
section.

-----

We can also create custom Hierarchies as well.
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ORGANIZING DATA - HIERARCHIES

It is a very simple process to create a custom Hierarchy in Power Bl.
You simply drag one column on top of another.

The instructor will walk you through the following steps:
1. Make sure you are in the Report View.

2. Left click on “Project Identifier”.

3. Drag it over “Journal Voucher Type Code” and release - you
should see the new Hierarchy.

4. Create a bar chart and add the Hierarchy to the Axis and “ltem
Amount” to the values.
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ORGANIZING DATA - HIERARCHIES

Hierarchies are also great in Matrices.

Follow the instructor with the following steps:

1.

2.

3.

Insert a Matrix.
Add the new Hierarchy to the “Rows” section.
Add “ltem Amount” to the “Values” section.

Open the “Effective Date” Hierarchy and drag in
just the “Year” to the “Columns” section.

Voila, this is typically what we do when we build
Excel Pivot Tables!!
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ORGANIZING DATA - GROUPS

Groups are when we want to categorize or classify similar rows of data together in a table.

In Power Bl there is a built-in function to do this for two types of data:
1. Grouping text together, e.g., grouping all EX equivalent job categories together
2. Grouping or “Bucketing” numbers, e.g., for creating an axis where we can count the number of

items that fall in a particular set of ranges (0-100, 101-200, 201-300, > 300)

Neither approach is perfect but will cover off 90% of a new users' requirements. More complex
scenarios are dealt with in one of our Power Bl Intermediate courses
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ORGANIZING DATA - GROUPS (TEXT)

To work through an example of grouping text
follow the instructor through the following
steps:

1. In either the Data or Report view and click
on the “Accounting Transactions” Table.

2. Click on the “Project Identifier” column and
either click on “Data groups” in the
“Column Tools” menu or the three dots
next to the “Project lIdentifier” name in the
Fields menu and select “New group”. &

___________
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ORGANIZING DATA - GROUPS (TEXT)

3. You will then see a field called “Ungrouped Values”.

4. Click on PR0o01, hold down SHIFT and click on PR0o010 to select
that block (CTRL also works for individual items). |

5. Click on “Group” and rename the Group ¢ in the “Groups and S
members” field to “Group 1”.0 Q\ R S

6. Repeat the process for PRoo11 - PRo020 (Group 2) and PRo021

- PRoo030 (Group 3).
. Hit “OK” Q_\ -
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ORGANIZING DATA - GROUPS (TEXT)

You will now see a new column in the table with the Group associated with that row.
This column can be used in a chart axis, slicer, filter or as data (for count operations only).

NOTE that if you want am “Other bucket” then check the “Include other group” checkbox in the Groups
dialog box.
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ORGANIZING DATA - GROUPS (NUMBERS)

To work through an example of grouping numbers follow the instructor through the following steps:

1.

2.

In either the Data or Report view and click on the “Accounting Transactions” Table

Click on the “ltem Amount” column and as per the previous example either click on “Data groups’
in the “Column Tools” menu or the three dots next to the “ltem Amount” name in the Fields menu
and select “New group”, you will see the following dialog:
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ORGANIZING DATA - GROUPS (NUMBERS)

There are 2 ways of Grouping numerical data which can be selected using the “Group Type” option in
the previous dialog

1. Lists - this is the same as the text example we worked through and behaves in the same way.

2. Bins - this is where we can create “buckets” to categorize the numbers in the column. There are 2
ways of doing this: “Size of Bins and “Number of Bins”.

Selected column min and
max values
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ORGANIZING DATA - GROUPS (NUMBERS)

“Size of bins” is usually the most useful. If we use
“Number of Bins” and we have an odd Max value
(as we do here) then setting an even number of
bins gives an odd bin size.

In the example below setting a Bin count = 50 o
gives us a Bin size of 3828.27260.... which is not
particularly useful.

However, setting a bin size to something sensible

(e.g., $10,000) will give us something more useful |
to work with! K_/,
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ORGANIZING DATA - GROUPS (NUMBERS)

Let’s set the Bin size to $10,000. You will see a
new column appear in the “Accounting
Transactions” table called “ltem Amount bins”
(unless you changed the name in the Group
dialog).

Let’s use that new column to create a histogram.
1. In Report view add a Column Chart.

2. Drag the bins column to the axis.

3. Drag “ltem Amount” to the values and in the /‘

dropdown select “count” rather than “sum”. ©

____________

4. Edit the bin size and see what happens!
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ORGANIZING DATA - CUSTOM SORT

If you click on a chart in Power BI, you can sort by
the values and axis (ascending or descending).

You can also sort by another column. Follow the
Instructor through the following steps

1. Create a bar chart with Description from
“XREF Journal Code” as the axis and then
“Item Amount” as the Values.

2. Click the 3 dots on the chart and select “Sort
by Description” and check “Ascending”.
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ORGANIZING DATA - CUSTOM SORT

If you look at the “XREF” Journal Code table, you
will see a column in there called “Custom Sort”.

We want to sort by that column instead.

1. Click on the “Description” column name in
the Fields tab.

2. In the Column Tools menu click on “Sort By
Column and select “Custom Sort”.

3. If you want to change the sort order, go to
the excel sheet and swap the numbers
around then hit “Refresh”, the chart will
update with the new sort order.
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ORGANIZING DATA - CUSTOM SORT

There is another way to sort which is much more long winded, reasonably redundant but teaches us a
new useful DAX command so we will do it!

Let us suppose that we want to create a chart just from one table (Accounting Transactions) and on the
axis we are going to use “Journal Voucher Type Code”, but we still want to have the custom sort from
the other table.

We need a way to grab the value from the other table and add it in as a column into “Accounting
Transactions”, we can then use this to do our custom sort.

There are lots of reason to want to do this (e.g., to pull in a value from another table to do a row-by-row
calculation) so even though it looks redundant learning how to do this is valuable!
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ORGANIZING DATA - CUSTOM SORT

To achieve this, we are going to use the DAX RELATED operation. Follow the instructor through the
following steps:

1. Click on the “Accounting Transactions” table and click on “New Column”.

2. Next type in the following:
Custom Sort Order = RELATED("XREF Journal Code"[Custom Sort])

3. The "RELATED” operation looks at all connected tables.

4. You then specify the column in that connected table you want to reference; one selected the code
copies the data to the new column.

5. Inessence it is very similar to using a “VLOOKUP” in Excel (although it isn’t really but the end result
IS similar.
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ORGANIZING DATA - CUSTOM SORT

Now we have the custom sort in a new column do the following exercise:
1. Create a new bar chart.

2. Use “Journal Voucher Type Code” as the axis.

3. Use “ltem Amount” as the Value.

4. Change the chart so that is sorts using the new “Custom Sort Order” column.
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DATA WRANGLING

PBI-1: GETTING TO KNOW POWER BI
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DATA WRANGLING

According to Wikipedia:

“Data wrangling, sometimes referred to as data munging, is the process of transforming and mapping
data from one "raw" data form into another format with the intent of making it more appropriate and
valuable for a variety of downstream purposes such as analytics. The goal of data wrangling is to
assure quality and useful data. Data analysts typically spend the majority of their time in the process of
data wrangling compared to the actual analysis of the data.

The process of data wrangling may include further munging, data visualization, data aggregation,
training a statistical model, as well as many other potential uses. Data wrangling typically follows a set
of general steps which begin with extracting the data in a raw form from the data source, "munging"
the raw data (e.g., sorting) or parsing the data into predefined data structures, and finally depositing
the resulting content into a, data sink for storage and future use.”
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https://en.wikipedia.org/wiki/Data_wrangling

DATA WRANGLING

In this course we are going to be looking at a few, high level approaches to import and clean our data
before we visualize it. We will do this all in Power Query, but it must be noted that some of these
activities can be done in Power Bl as well.

The reason to do the majority of Data Wrangling in Power Query is that only the post-processed data is
loaded into Power Bl, making the data set more streamlined.

If we do our Data Wrangling in Power Bl using DAX, then the entire data set has to be uploaded first
which is typically less efficient.

In all of the following examples we need to get to our data in Power Query, to do that we first need to hit
the “Transform Data” button in the “Home” menu.
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DATA WRANGLING - REMOVING ROWS

The first way of removing rows in Power Query is by using
the column filter. This is very similar to the “Filter” function in
Excel.

1. Go to the “Accounting Transactions” Query and click on
the “Effective Date” column

2. We want to remove the dates before 15t April 2018. To do
this click on the small down arrow

3. Click on Date Filters > After > Enter date > OK

4. Those rows are now removed completely from the data
set and will NOT be loaded into Power Bl
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DATA WRANGLING - REMOVING ROWS

The second way to remove rows is the “Remove Rows” dialog in the “Home” menu

=  “Remove Top Rows” enables you to remove the top “X” rows from a table. This
is useful e.g., when people put in a header row in Excel

=  “Remove Bottom Rows” is identical to the above except for rows at the end of a
table

= “Remove Alternate Rows” allows you to remove alternate rows in a pattern,
useful if your data contains rows and subtotals

=  “Remove Duplicates” removes all duplicate rows
=  “Remove Blank Rows” removes all blank rows

=  “Remove Errors” removes rows with errors (careful, we do want to fix errors)
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DATA WRANGLING - REPLACING VALUES

Replacing values is useful, e.g., we may have “N/A” in a row that is a
date column.

________________

Having the “N/A” means that we are unable to format that col

(or empty) value.

1. Select a column you want to

2. Click on the “Replace Valyges button which is in bot
and “Transform” menus.

3. Typein the “Value To Find” and “Replace With”.

4. In the advanced options you get the option to match entire

contents and to replace using special characters.
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DATA WRANGLING - SPLITTING COLUMNS

Splitting a column into one (or more) separate columns can be a very
useful thing to do.

For example, if you have a column with “Group - Level” (e.g., AS-01),.i
is advantageous to split these into two separate columns - °
and “Level” to create visualization.

1. Select “Project ldentifier” column from “Accounting Trapisactions”.

2. Right click on the column heading and select “Duplicate Column”.

3.  Select the duplicate and click on “Split Column” O button and

select “by number of characters”.
4. Typein “2” and then select “Once as far left as possible”.

5.  Rename the columns “Project Code” and “Project Number”.
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DATA WRANGLING - SPLITTING COLUMNS

There are a few different options when it comes to splitting columns:

By Delimiter — for example split at every instance of a comma.

By Number of Characters — see previous example.

By Positions — at fixed points in the string.

By Lowercase to Uppercase - e.g., abcDEF would split into abc and then DEF.
By Uppercase to Lowercase — as above but in reverse.

By Digit to Non-Digit — e.g., 123ABC would split into 123 and ABC.

By Non-Digit to Digit — as above but in reverse.
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DATA WRANGLING - TRIMMING AND CLEANING

Often, we import data that has a space at the beginning or end of the record.
These need to be removed, this is known as TRIMMING.

To do this select any column, select the “Format” button from the “Transform”

menu and select “Trim”. All the leading and lagging spaces will be removed.

NOTE: that sometimes this does not work as there are two kinds of spaces, a .
regular space (ASCII code 32) and non-breaking space (ASCII code 160).

Non-breaking spaces will not be removed using Trim. Must use a special
character search and replace instead (subject of a follow up course).
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DATA WRANGLING - TRIMMING AND CLEANING

Sometimes our data contains unprintable (or non-printable) characters.
These are things like carriage returns, tabs, line breaks etc. In fact, the first
32 codes, 0 — 31) are reserved as control codes for things like printers.

To remove these, perform the steps as per the previous slide but select
“Clean” from the options.

If your data contains a lot of text (e.g., comments or descriptions) it is best
practice to perform a “Clean” step in your Power Query before importing
the data.

...........
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DATA WRANGLING - OTHER FORMATTING OPTIONS

Other useful formatting options include:

lowercase — change all characters in string to lowercase
UPPERCASE - change all characters in string to UPPERCASE
Capitalize Each Word — as described

Trim — see previous example

Clean — see previous example

Add Prefix — add a text value to the front of each string in the column

Add Suffix — add a text value to the end of each string in the column
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DATA WRANGLING - APPENDING TABLES

Over the next few slides, we are going to work through an exercise that includes appending three
tables together (we can do more if required). The exercise will also use several items we have also
reviewed so is a good exercise to bring things together.

The problem we are going to solve is as follows:
1. We want to import new tables of data that contain “Project ldentifier”.
2. We will create a cross reference table using “Project Identifier” to link all our tables together.

3. We COULD do this manually (a lot of people do) but what happens when new projects get added
to either table?.

4. To solve this, we are going to dynamically create an automatic cross reference table from all of the
“Project ldentifier” columns.
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DATA WRANGLING - APPENDING TABLES

The Instructor will guide you through the following steps:

1. Import BOTH tabs from the “Data Set - Project.xlsx”
(Project_Tombstone & FTE_Count).

2. Change the name of both the tables to remove the
underscore (Optional).

3.  Review all the columns in both tables to make sure that all
the formatting is correct.

In the next part of the exercise, we are going to create a single
XREF table that contains a set of unique “Project ldentifiers”
that we can use to link all of the tables together.
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DATA WRANGLING - APPENDING TABLES

Select the “Accounting Transactions” Query, right click, select “Duplicate”. O\
Select the duplicate table and do the following: ;‘

2.
1,
2.
3.
4.
5.
3.

Rename it “XREF Project Identifier”.
Select the “Project Identifier” column, right click and select “Remove Other Columns”. 0\4

{
'
'

Do the same for “Project Tombstone” query but rename it “DNL Project Tombstone”.

Do the same for “FTE Count” query but rename it “DNL FTE Count”.
DNL stands for DO NOT LOAD - we will come back to that later.

You will now have 3 tables each containing a single column which is

“Project ldentifier”. NOTE: the column names in each table need to be
IDENTICAL!
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DATA WRANGLING - APPENDING TABLES

Next, we are going to “Append” these tables, in other words
stick them all together into a single table. To do that we need to
click on our “target” table (the one which will be uploaded into
Power Bl). We can create a new table if we want but for now, we
are going to use “XREF Project Identifier”

1. Click on “XREF Project Identifier”, then in the “Home” menu
click on “Append Queries”. You will see 2 options, select
“Append Queries” (not as new).

2. You will then see a new dialog asking you if you want to | :
append two or three or more tables, select “Three or more”. O_/
3. Click on “DNL FTE Count” then “ADD”, repeat for “DNL
Project Tombstone”.
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DATA WRANGLING - APPENDING TABLES

You might not see any different in the “XREF Project Identifier”
query but the instructions now exist for Power Query to Append
all the tables together. We now need to do a few things:

1. Apply TRIM to the “Project Identifier” column.
2. Apply Clean to the “Project Identifier” column.
Select “Remove Rows > Remove Duplicates”.

Select “Remove Rows > Remove Blank Rows”.

ok W

Your column will now contain a unique list of Project
|dentifiers based on ALL THREE TABLES.

6. See the image on the right for the query applied steps. O\ /
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DATA WRANGLING - MANAGING DATA UPLOAD

We are still not quite finished. Remember those tables we
renamed with the DNL prefix? If we just hit “Close and Apply”
now, then they will be loaded into the Data Set and just confuse /

things, so we need to stop that:

Y.

1. Select “DNL FTE Count” query and right click. Then uncheck o
“Enable Load”.

2. You know this has worked because the Query name changes
to italics.

3. Repeat for the “DNL Project Tombstone” query.

4. Finally hit “Close and Apply” then once you are in Power BI
hit Save.
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DATA WRANGLING - UPDATING THE DATA MODEL

We are now on our last phase. When we hit “Close
and Apply” Power Query will try to link the tables
together so let’s go to the modeling tab and look.

The initial view is very messy so move the tables
closer together.

As we can see Power Bl hasn’t got it correct so let’s
delete the table connections that are not right.

Once we do that let’s create the correct connections.
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DATA WRANGLING - UPDATING THE DATA MODEL

It is good practice to have XREF tables across the top. K\A

»
>

And to have data tables down the left. O/,

This tends to make the data model easier to read.

We can now create charts, measures, columns, slicers,
etc. using “Project Identifier” from our new XREF table!
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DATA WRANGLING - UPDATING THE DATA MODEL

Final exercise:

1. Create a chart that contains values from
two or more of the tables with “Project
|dentifier” as the axis

2. Go into any one of the data files and add
a new project on the bottom with a NEW
Project Identifier that isn’t on the list

3. Save the excel and then update the
Power Bl and see what happens!
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WRAP-UP

Remember:
1. Clean data is the only data

2. Let Power Query work for you, automate as much as you can

3. Create small, defined measures then look to combine them into larger ones

4. Think about your data model, create XREF tables to make visualizations work for you
5. Try out all the charts and see what works (yes even Pie charts!!!!)

6. Document your code

7. Follow all of the best practices

8. EXPERIMENT and SHARE - get as much feedback as you can!!
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Questions?
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