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REMEMBER

ata is everywhere — literally. From the moment you awaken until the time

you sleep, some system somewhere collects data on your behalf. Even as

you sleep, data is being generated that correlates to some aspect of your
life. What is done with this data is often the proverbial 64-million-dollar ques-
tion. Does the data make sense? Does it have any sort of structure? Is the dataset
so voluminous that finding what you’re looking for is like finding a needle in a
haystack? Or is it more like you can’t even find what you need unless you have a
special tool to help you navigate?

I’d answer that last question with an emphatic yes, and that’s where data analyt-
ics and business intelligence join the party. And let’s be honest: The party can be
overwhelming if data is consistently generating something on your behalf.

Dealing with data isn’t always a chore — data can be fun to explore as well. Some-
times it’s easy to figure out precisely what is needed to solve a problem, but at
other times you need to put on your Sherlock Holmes deerstalker cap. Why?
Because the data you’re working with may lack structure and meaning. Of course,
you’re bound to take up tools to help you play the role of detective, evaluator,
designer, and curator.
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In this chapter, I discuss the different types of data you may encounter along your
journey. I review the key terminology that you should become familiar with
upfront. Don’t worry: It’s not like you need to memorize a dictionary. You learn a
few key concepts to give you a head start in Power BI and business intelligence.
Are you ready to go?

What Is Data, Really?

10
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Ask a hundred people in a room what the definition of data is and you may receive
one hundred different answers. Why is that? Because, in the world of business,
data means a lot of different things to a lot of different people. So, let’s try to get
a streamlined response. Data contains facts. Sometimes, the facts make sense;
sometimes, they’re meaningless unless you add a bit of context.

The facts can sometimes be quantities, characters, symbols, or a combination of
sorts that come together when collecting information. The information allows
people — and more importantly, businesses — to make sense of the facts that,
unless brought together, make absolutely no sense whatsoever.

When you have an information system full of business data, you also must have a
set of unique data identifiers you can use so that, when searched, it’s easy to make
sense of the data in the form of a transaction. Examples of transactions might
include the number of jobs completed, inquiries processed, income received, and
expenses incurred.

The list can go on and on. To gain insight into business interactions and conduct
analyses, your information system must have relevant and timely data that is of
the highest quality.

Data isn’t the same as information. Data is the raw facts. That means you should
think of data in terms of the individual fields or columns of data you may find in
a relational database or perhaps the loose document (tagged with some descrip-
tors called metadata) stored in a document repository. On their own, these items
are unlikely to make much sense to you or to a business. And that’s perfectly
okay — sometimes. Information is the collective body of all those data parts, that
results in the factoids making logical sense.

Working with structured data

Have you ever opened a database or spreadsheet and noticed that data is bound to
specific columns or rows? For example, would you ever find a United States zip
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FIGURE 1-1:
An example of
structured data.

REMEMBER

code containing letters of the alphabet? Or, perhaps when you think of a first
name, middle initial, and last name, you notice that you always find letters in
those specific fields. Another example is when you’re limited to the number of
characters you can input into a field. Think of Y as Yes; N is for No. Anything else
is irrelevant.

What I’'m describing here is called structured data. When you evaluate structured
data, you notice that it conforms to a tabular format, meaning that each column
and row must maintain an interrelationship. Because each column has a repre-
sentative name that adheres to a predefined data model, your ability to analyze
the data should be straightforward.

If you’re using Power BI, you notice that structured data conform to a formal
specification of tables with rows and columns, commonly referred to as a data
schema. In Figure 1-1, you find an example of structured data as it appears in a
Microsoft Excel spreadsheet.

A B i 5} E F G H
1 |Employee ID First Name Last Name Birth Date Email Address Maobile Number  Department Office Location
2 |133-45-453 loe Smith e.smith@data 555,421.9051 Data Management Seattle
3 |123-45-459 Bob lonez 555.429,9082 Data Management  Seattle
4 |173-49-907 lane Richards 555,904,852 Data Management  Seattls
5 |190-90-223 Salby Frank 555.229,1804 Accounting Atlanta
G |238-29-004 Erina Danald 555.867.5300 keti San Francisco

10/21/2002 emma.donaldso

Whether you’re using Power BI for personal analysis, educational purposes, or
business support, the most accessible data sources for BI tools are structured.
Platforms that offer robust structured data options would include Microsoft SQL
Server, Microsoft Azure SQL Server, Microsoft Access, Azure Table Storage, Oracle,
IBM DB2, MySQL, PostgreSQL, Microsoft Excel, and Google Sheets.

Looking at unstructured data

Unstructured data is ambiguous, having no rhyme, reason, or consistency what-
soever. Pretend that you’re looking at a batch of photos or videos. Are there explicit
data points that one can associate with a video or photo? Perhaps, because the file
itself may consist of a structure and be made of some metadata. However, the
byproduct itself — the represented depiction — is unique. The data isn’t repli-
cable; therefore, it’s unstructured. That’s why any video, audio, photo, or text file
is considered unstructured data.

Adding semistructured data to the mix

Semistructured data does have some formality, but it isn’t stored in a relational
system and it has no set format. Fields containing the data are by no means neatly
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organized into strategically placed tables, rows, or columns. Instead, semistruc-
tured data contains tags that make the data easier to organize in some form of
hierarchy. Nonrelational data systems or NoSQL databases are best associated
with semistructured data, where the programmatic code, often serialized, is
driven by the technical requirements. There is no hard-and-fast coding practice.

For the business intelligence developer utilizing semistructured languages, seri-
alized programming practices can assist in writing sophisticated code. Whether
the goal is to write data to a file, send a data snippet to another system, or parse
the data to be translatable for structured consumption, semistructured data does
have the potential for business intelligence systems. If the serialized language can
communicate and speak the same language, a semistructured dataset has great
potential.

Looking Under the Power Bl Hood

12
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Power BI is a product that brings together many smaller, cloud-based apps and
services with a specific objective: to organize, collect, manage, and analyze big
datasets. Big data is a concept where the business and data analyst will evaluate
extremely large datasets, which may reveal patterns and trends relating to human
behaviors and interactions not easily identifiable without the use of specific tools.
A typical big data collection is often expressed in millions of records. Unlike a tool
such as Microsoft Excel, Power BI can evaluate many data sources and millions of
records simultaneously. The sources don’t need to be structured using a spread-
sheet, either. They can include unstructured and semistructured data.

After pulling these many data sources together and processing them, Power BI can
help you come up with visually compelling outputs in the form of charts, graphics,
reports, dashboards, and KPI’s.

As you’ve already read, Power BI isn’t just a single source application. It has desk-
top, online, and mobile components.

Across the Power BI platforms, you are certain at some point to encounter one
(or more) of the following products:

3 Power Query: A data connection tool you can use to transform, combine, and
enhance data across several data sources

3 Power Pivot: A data modeling tool
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3 Power View: A data visualization tool you can use to generate interactive
charts, graphs, maps, and visuals

¥ Power Map: A visualization tool for creating 3D map renderings

¥ Power Q&A: An artificial intelligence engine that allows you to ask questions
and receive responses using plain language

3 Power Bl Desktop: A free, all-in-one solution that brings together all the apps
described in this list into a single graphical user interface.

3 Power Bl Services: A cloud-based user experience to collaborate and
distribute products such as reports with others

In the following few sections, I help you take a deeper dive into each product’s
core functionality.

Posing questions with Power Query

Before Power BI became its own product line, it was originally an advanced query
and data manipulation add-in for Excel, circa 2010. It wasn’t until around 2013
that Microsoft began to test Power BI as its own product line, with the formal
launch of Power BI Desktop and Services in July 2015. One of the justifications for
the switch to a dedicated product was the need for a more robust query editor.
With the Excel editor, it was a single data source, whereas with Power BI’s Power
Query you can extract data from numerous data sources as well as read data from
relational sources such as SQL Server Enterprise, Azure SQL Server, Oracle, MySQL,
DB2, and a host of other platforms. If you’re looking to extract data from unstruc-
tured, semistructured, or application sources — such as CSV files, text files, Excel
files, Word documents, SharePoint document libraries, Microsoft Exchange
Server, Dynamics 365, or Outlook — Power Query makes that possible as well.
And, if you have access to API services that map to specific data fields on plat-
forms such as LinkedIn, Facebook, or Twitter, you can use Power Query to mine
those platforms as well.

Whatever you have Power Query do, the procedure is always pretty much the
same: It transforms the data you specify (using a graphical user interface as
needed) by adding columns, rows, data types, date and time, text fields, and
appropriate operators. Power Query manages this transformation by taking an
extensive dataset which is nothing more than a bunch of raw data (often disorga-
nized and confusing to you, of course) and then creates some business sense by
organizing it into tables, columns, and rows for consumption. The product pro-
duced by the Power Query output in the Editor can then be transferred to either a
portable file such as Excel or something more robust, such as a Power Pivot model.
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Working behind the Power Query scenes is a formula language called M. Although
M never shows its face as part of the graphical user interface, it’s definitely there
and doing its job. I briefly tackle M in several upcoming chapters so that you can
see how the mechanics work as you transform data quickly across structured,
semistructured, and unstructured datasets in Power BI.

Modeling with Power Pivot

Power BI’s data modeling tool is called Power Pivot. With it, you can create models
such as star schemas, calculated measures, and columns and build complex dia-
grams. Power Pivot leverages another programming language called the Data
Analysis eXpression Language — or DAX, for short. DAX is a formula-based lan-
guage used for data analysis purposes. You soon discover that, as a language, it’s
chock-full of useful functions, so stay tuned.

Visualizing with Power View

The visualization engine of Power BI is Power View. The idea here is to connect to
data sources, fetch and transform that data for analysis, and then have Power
View present the output using one of its many visualization options. Power View
gives users the ability to filter data for individual variables or an entire report.
Users can slice data at the variable level or even break out elements in Power View
to focus like a laser on data that may be considered anomalous.

Mapping data with Power Map

Sometimes, visualizing data requires a bit more than a Bar chart or a table. Per-
haps you need a map that integrates geospatial coordinates with 3D requirements.
Suppose that you’re looking to add dimensionality to your data — perhaps with
the help of heat maps, by gauging the height and width of a column, or basing the
color used on a statistical reference. In that case, you definitely want to consider
Power BI’s Power Map feature set. Another feature built into Power Map is the use
of geospatial capabilities using Microsoft Bing, Microsoft’s external search engine
technology that includes capabilities for mapping locations. A user can highlight
data using geocoordinate latitude and longitudinal data as granular as an address
or as global as a country.

Interpreting data with Power Q&A

One of the biggest challenges for many users is data interpretation. Say, for exam-
ple, that you’ve built this incredible data model using Power Pivot. Now what?
Your data sample is often pretty significant in terms of size, which means that you
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need some way to make sense of all the data you’ve deployed in the model. That’s
why Microsoft created a natural language engine, a way to interpret text, num-
bers, and even speech so that users can query the data model directly.

Power Q&A works directly in conjunction with Power View.

ReMemBer A classic example of a situation where Power Q&A can be enormously helpful
would involve determining how many users have purchased a specific item at a
given store location. If you want to drill down further, you could analyze a whole
set of metrics — asking whether the item comes in several colors or sizes, for
example, or specifying which day of the week saw the most items sold. The pos-
sibilities are endless as long as you’ve built your data model to accommodate the
questions.

Power Bl Desktop

All these Power BI platforms are great ideas, but the truly stupendous idea was
bundling together Power Query, Power Pivot, Power View, and Power Q&A to form
Power BI Desktop. Using Power BI Desktop, you can complete all your business
intelligence activities under a single umbrella. You can also develop BI and data
analysis activities far more easily. Finally, Microsoft updates Power BI Desktop
features monthly, so you can always be on the BI cutting edge.

Power Bl Services

Over time, the product name for Power BI Services has evolved. When the product
was in beta, it was called Power BI Website. Nowadays, you often hear the product
referred to as Power BI Online or Power BI Services. Whatever you call it, it functions
as the Software as a Service companion to Power BI. Accessible at https://app.
powerbi .com, Power BI Services allows users to collaborate and share their dash-
boards, reports, and datasets with other users from a single location.

The version of Power BI you have licensed dictates your ability to share and
ingest data.

REMEMBER

Knowing Your Power Bl Terminology

Whether Microsoft or another vendor creates it, every product you come across
has its own terminology. It may seem like a foreign language, but if you visit a
vendor’s website and do a simple search, you’re sure to find a glossary that spells
out what all these mysterious terms mean.
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Microsoft, unsurprisingly, has its own glossary for Power BI as well. (Those folks
refer to terminology as concepts, for reasons clear only to them.). Before you pro-
ceed any further on your Power BI journey, let’s establish the lay of the land. In
Microsoft Power BI-speak, some concepts resonate across vendors no matter who
you are. For example, all vendors have reports and dashboards as critical concepts.
Now, do all other vendors adopt Microsoft’s practice and call dataflows a type of
workflow? Not quite. They all have their names for these specific features,
although all such features generally work the same way.

Microsoft has done a pretty good job of trying to stick with mainstream names for
critical concepts. Nevertheless, some of the more advanced product features spe-
cific to Al/machine learning and security adopt the rarefied lingo of Microsoft
products such as Azure Active Directory or Azure Machine Learning.

Capacities

What’s the first thing you think about when it comes to data? Is it the type, or is
it the quantity? Or do you consider both? With Power BI, the first concept you
must be familiar with is capacities, which are central to Power BI. Why, you ask?
Capacities are the sum total of resources needed in order for you to complete any
project you may create in Power BI. Resources include the storage, processor, and
memory required to host and deliver the Power BI projects.

There are two types of capacity: shared and dedicated. A shared capacity allows you
to share resources with other Microsoft endusers. Dedicated capacities fully commit
resources to you alone. Whereas shared capacity is available for both free and paying
Power BI users, dedicated capacity requires a Power BI premium subscription.

Workspaces

Workspaces are a means of collaborating and sharing content with colleagues.
Whether it’s personal or intended for collaboration, any workspace you create is
created on capacities. Think of a workspace as a container that allows you to man-
age the entire lifecycle of dashboards, reports, workbooks, datasets, and dataflows
in the Power BI Services environment. (Figure 1-2 shows a My Workspace, a par-
ticular example of a Power BI workspace.)

The My Workspace isn’t the only type of workspace available. You also have the
option to collaborate. If you want to collaborate, you have no choice but to upgrade
to a Power BI Pro or Premium plan. Features that come with collaboration include
the ability to create and publish Power BI-based dashboards, reports, workbooks,
datasets, and apps with a team.
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FIGURE 1-2:
My Workspace
in Power

Bl Services.

REMEMBER

Bl coment te this workspace

Looking to upload the work you’ve created using Power BI Desktop? Or perhaps
you need to manipulate the work online without collaborating with anyone? If the
answer to either question is yes, My Workspace is all that is necessary. You only
require the use of the Power BI Online Free License. As soon as you want to collab-
orate with others, you need to upgrade to a paid Pro or Premium subscription.

So now you know that your work is stored in a workspace. Next question: What
happens with the data in that workspace? The answer is twofold: There is
what you see as the user, and then there’s what goes on behind the scenes as part
of the data transformation process. Let’s start with the behind-the-scenes activi-
ties first.

A dataflow is a collection of tables that collects the datasets imported into Power
BI. After the tables are created and managed in your workspace as part of Power
BI Services, you can add, edit, and delete data within a dataflow. The data refresh
can occur using a predefined schedule as well. Keep in mind that Power BI uses an
Azure data lake, a way to store the extremely large volumes of data necessary for
Power BI to evaluate, process, and analyze data rapidly. The Azure Data Lake also
helps with cleaning and transforming data quickly when the datasets are volumi-
nous in size.

Unlike a dataflow (which, you may remember, is a collection of tables), a dataset
should be treated as a single asset in your collection of data sources. Think of a
dataset as a subset of data. When used with dataflows, the dataset is mapped to a
managed Azure data lake. It likely includes some or all of the data in the data lake.
The granularity of the data varies greatly, depending on the speed and scale of the
dataset available.

The analyst or developer can extract the data when building their desired output,
such as a report. Sometimes, there may be a desire for multiple datasets, in which
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case dataflow transformation might be necessary. On the other hand, sometimes
multiple datasets can leverage the same dataset housed in the Azure data lake. In
this instance, little transformation is necessary.

After you’ve manipulated the data on your own, you have to publish the data
you’ve created in Power BI. Microsoft assumes that you intend to share the data
among users. If the intent is to share a dataset, assume that a Pro or Premium
license is required.

Reports

Data can be stored in a system indefinitely and remain idle. But what good is it if
the data in the system isn’t queried from time to time so that users like you and
me can understand what the data means, right? Suppose you worked for a hospi-
tal. You needed to query the employee database to find out how many employees
worked within five miles of the facility in case of an emergency. That’s when,
quickly (not warp speed though) you can create a summary of your dataset, using
a Power BI report. Sure, there could be a couple of hundred records or tens of
thousands of records, all unique of course, but the records are all brought together
to help the hospital home in just who can be all hands-on deck in case of an emer-
gency whether it is just down the block, five miles away, or fifty miles away.

Power BI Reports translates that data into one or more pages of visualizations —
Line charts, Bar charts, donuts, treemaps — you name it. You can either evaluate
your data at a high level or focus on a particular data subset (if you’ve managed to
query the dataset beforehand). You can tackle creating a report in a number of
ways, from taking a dataset using a single source and creating an output from
scratch to importing data from many sources. One example here would be con-
necting to an Excel workbook or Google Sheets document using Power View sheets.
From there, Power BI takes the data from across the source and makes sense of it.
The result is a report (see Figure 1-3) based on the imported data using predefined
configurations established by the report author.

Power BI offers two Report view modes: Reading view and Editing view. When you
open a report, it opens in Reading view. If granted Edit permissions, you can edit
a report. When a report is in a workspace, any user with administrative, member,
or contributor rights can edit a report.

Administrative, member, or contributor access grants you access to exploring,
designing, building, and sharing capabilities within Edit view. Users who access
the reports created by these privileged users can interact with reports in Read-
Only mode. That means they can’t edit it — they can only view the output. Reports
created by privileged users are accessible under a workspace’s Reports tab, as
shown in Figure 1-4. Each report represents a single-page visualization, which
means it’s based on only one dataset.
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FIGURE 1-3:
A sample Power
Bl report.

FIGURE 1-4:
The Reports
tab in Power

Bl Desktop.
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Dashboards

If you’ve had any experience with Power BI whatsoever, you already know that it’s
a highly visual tool. In line with its visual nature, the Power BI dashboard, also
known as Canvas, brings your data story to life. If you’re looking to take all the
pieces of your data puzzle and capture a moment in time, you use the dashboard.
Think of it as a blank canvas. As you build your reports, widgets, tiles, and key
performance indicators (KPIs) over time, you pin the ones you like to the dash-
board to create a single visualization. The dashboard represents the large dataset
that you feel covers your topic at a glance. As such, it can help you make decisions,
support you in monitoring data, or make it possible for you to drill down in your
dataset by applying different visualization options.
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FIGURE 1-5:
Locating your
dashboards.
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To access a particular dashboard, you must first open a workspace. All you need to
do then is click the Dashboards tab for whichever app you’re working with. Keep
in mind that every dashboard represents a customized view of an underlying
dataset. To locate your personal dashboards, go to your My Workspaces tab (see
Figure 1-5) and then choose Dashboards to see what’s available.

Workspaces >
My workspace &
Dashboards

Awards Dashboard

If you own a dashboard, you have permission to edit it. Otherwise, you have only
read-only access. You can share a dashboard with others, but they may not be able
to save any changes. Keep in mind, however, that if you want to share a dashboard
with a colleague, you need, at minimum, a Power BI Pro license. (For more on the
ins and outs of licensing, see Chapter 3.)

Navigation pane

I talk about a lot of the must-know concepts in Power BI in this chapter, but I've
saved the best — the Navigation pane — for last. Why is the Navigation pane the
best? Simple. All the capabilities I discuss to this point in the chapter are labels
found in the Navigation pane. (See Figure 1-6.) You would, for example, use the
Navigation pane to complete actions to locate and move between a workspace and
the various Power BI capabilities you want to use — dashboards, reports, work-
books, datasets — whatever.

Your Navigation pane options are endless. For example, a user such as yourself can

¥ Expand and collapse the Navigation pane.
3 Open and manage your favorite content with the help of the Favorites option.

3 View and open the most recently visited section of content.
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FIGURE 1-6:
The Navigation
pane.
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Business Intelligence (Bl): The Definition

Earlier sections in this chapter are designed to give you a basic understanding of
the ingredients that make up Power BI. Now it’s time to explicitly define a term
that’s been bandied about but never truly explained: business intelligence. I've
avoided this topic deliberately because many IT vendors define business intelli-
gence differently. They put their spin on the term by injecting their tool lingo into
the definition. For example, if you were to go to a Microsoft website, you’d be sure
to find a page or two that would have a pure definition of business intelligence,
but you’d also find a gazillion pages detailing how you can apply Power BI plat-
form solutions to every conceivable business problem.

So, let’s avoid the vendor websites and stick with a no-frills definition of business
intelligence: Simply put, it’s what businesses use in order to be in a position where
they can analyze current as well as historical data. Throughout the process of data
analysis, the hope is that an organization will be able to uncover the insights needed
to make the right decisions for the business’s future. By using a combination of
available tools, an organization can process large datasets across multiple data
sources in order to come up with findings that can then be presented to upper man-
agement. Using the enterprise BI tool, interested parties can produce visualizations
via reports, dashboards, and KPIs as a way to ground their growth strategies in the
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world of facts. Many tools allow for collaboration and sharing among groups,
because data changes over time.

Almost every concept I cover in this chapter is part of the definition, which is why
I introduce the terminology before presenting the BI definition. Those terms spe-
cific to Microsoft Power BI were left out of the definition of business intelligence
deliberately. As you continue reading this book and immerse yourself into using
Power BI, some of the lessons I present are tool agnostic: It doesn’t matter which
vendor’s business intelligence product I’m referring to. At other times, you know
when the advice is specific to Power BI, because the comments are instructional.

Not so very long ago, businesses had to do many tasks manually. Remember
those days? BI tools now save the day by reducing the effort to complete mundane
tasks. You can take four actions right now to transform raw data into readily
accessible data:

3 Collect and transform your data: When using multiple data sources,
Bl tools allow you to extract, transform, and load (ETL) data from structured
and unstructured sources. When that process is complete, you can then
store the data in a central repository so that an application can analyze and
query the data.

3 Analyze data to discover trends: The term data analysis can mean many
things, from data discovery to data mining. The business objective, however,
is all the same: It all boils down to the size of the dataset, the automation
process, and the objective for pattern analysis. Bl often provides users with a
variety of modeling and analytics tools. Some come equipped with visualiza-
tion options, and others have data modeling and analytics solutions for
exploratory, descriptive, predictive, statistical, and even cognitive evaluation
analysis. All these tools help users explore data — past, present, and future.

3 Use visualization options in order to provide data clarity: You may
have lots of data stored in one or more repositories. Querying the data to
be understood and shared among users and groups is the actual value of
business intelligence tools. Visualization options often include reporting,
dashboards, charts, graphics, mapping, key performance indicators,
and — yes — datasets.

¥ Taking action and making decisions: The process culminates with all the
data at your fingertips to make actionable decisions. Companies act by taking
insights across a dataset. They parse through data in chunks, reviewing small
subsets of data and potentially making significant decisions. That's why
companies embrace business intelligence — because with its help they can
quickly reduce inefficiency, correct problems, and adapt the business to
support market conditions.
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