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Chapter 1. Introduction to the
Power Platform

A NOTE FOR EARLY RELEASE READERS
With Early Release ebooks, you get books in their earliest form—the
author’s raw and unedited content as they write—so you can take
advantage of these technologies long before the official release of these
titles.

This will be the first chapter of the final book.

If you have comments about how we might improve the content and/or
examples in this book, or if you notice missing material within this
chapter, please reach out to the editor at sevans@oreilly.com.

I once solved a critical issue with a business process by pulling a single all-
nighter with the Power Platform. I was working for an organization that had
one or more off the shelf products at their disposal with the ability to
capture their workforce’s skillsets, but for several reasons, those products
didn’t work well for them. Over the years, they lost track of their
employee’s unique skills and they were spending time, money, and effort,
searching for candidates who could fill niche customer needs all the while
not knowing that they had those skills in house. The moment that sparked a
change was when a potential customer asked them for very specific
information about their team’s experience and they could not easily answer
it.

The potential customer asked the business several questions that should’ve
been easy to answer. How many of your employees have the skill that we’re
looking for? What is the mix of senior vs junior? How many years of
experience do they have? At that point, the sales team was scrambling.
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They reached out to human resources, directors, and staff that they were
aware of with the skill or a related skill. They mobilized all of those people
to help search for those answers all the while knowing that they weren’t
going to get an exact number.

At least a dozen people were roped into this desperate search to answer
what should’ve been some very simple questions and eventually got a
sufficient enough answer, but if we take a step back and think about what
that meant to the business, you’ll see several problems:

It showed a lack of understanding of one’s own team

It almost cost that business a new customer and a lot of revenue

It took people away from other high value tasks

It cost the company thousands of dollars if you look at it in terms
of their hourly wage or their hourly bill rate

After this incident, that business was naturally worried about a similar
situation happening again. In a meeting that included executives and several
key business leaders, I proposed that they leverage the tools that they
already have and build a solution to track those employee skills. The team
agreed and I set off to build this skill tracking solution. I spent roughly 8-12
hours on this solution using Power Apps and in the end, that company had a
prototype of an app that would allow employees to:

Select skills from a dropdown that was retrieving information from
a SharePoint list

Enter the number of years of experience they had with that
particular skill

Enter their proficiency, in other words, whether they felt they were
a beginner, intermediate, or expert at that skill

Enter any notes that they wanted to include about that skill



The company immediately kicked off a pilot. Feedback was gathered from
the staff and some minor UI tweaks were made, some bugs were identified
and corrected, and over time, we made further improvements and evolved
the solution. Business processes also changed. Employees were instructed
to update their skills in the app whenever they completed a project. The
assumption being that they may have gained a new skill that needed to be
accounted for. As the app continued to successfully solve the need, more
and more people were invited to use the app and eventually, the entire
technical staff were tracking their skills.

When I made the recommendation to use Power Apps, I also recommended
that they start a separate project using Power BI to help them report on that
information. They then mobilized their business intelligence team and
created reports and dashboards where the executives and recruiting team
could see where they were lacking in skills based on upcoming customer
needs, where they needed training, where they could leverage similar skills,
and even when employees were coming off of projects to help them plan
whether they could staff a team member or start a hiring search.

If this were a traditional project leveraging modern web technologies like
Angular or React for the front end, a SQL backend, a reporting layer, Azure
Functions, unit testing, code reviews, etc, the team composition would
likely have been 2 developers with at least one being a senior level, a
project manager, a database engineer, and potentially a UI/UX developer, a
quality assurance engineer, and business analyst. That project likely
would’ve taken roughly 4-8 weeks and if a team of people were hired to
build that solution, it would cost tens of thousands of dollars per week in
the US vs the 1–1½ business days that it took me to build a prototype.

You might be thinking, “well, you probably have a lot of experience with
the Power Platform and build these types of solutions all the time.” I can
tell you that while I do work with these tools quite a bit today and often do
projects, presentations and demos involving these products, at that time I
only dabbled with the tools. I had maybe 2 Power App solution under my
belt and a handful of Power Automate solutions—before it was called



Power Automate—so I wouldn’t say by any means that I was an expert with
these tools at the time.

This real-world example should illustrate the power of the Power Platform
and I only mentioned two of the apps so far! Before we dive into the nitty
gritty of the apps that form the Power Platform, let’s take a step back and
look a little closer at what it is and who it’s for.

The Low-Code / No Code Movement
Over the last few years, we have been seeing a significant shift in how
business solutions are built. In an effort to keep up with the speed of
business and the need for technology to help solve everyday problems,
businesses have been opting to create solutions that meet their needs using
low-code/no code technologies. Microsoft 365 provides a series of apps that
fall into this category of low-code/no code and the core four are Power
Apps, Power Automate, Power BI, and Power Virtual Agents which make
up the core of the Power Platform. Over the course of this book, we will go
over what each of these do in detail and introduce other apps in the Power
Platform that are at your disposal.

So what is the Power Platform? The Power Platform (Figure 1-1) is a
collection of apps designed to allow you to rapidly create end to end
business solutions. Without needing to be a professional developer, a person
could create their own solutions to solve business problems.



Figure 1-1. The Power Platform

You may be wondering why a business would turn to these types of
solutions or why a would they not simply hire a developer. While there are
plenty of reasons, a couple of the common reasons are cost savings and
speed. A traditional software development project often times requires a
team of people to plan, build, test, and deploy a solution. A project may
have one or more front-end and backend developers, project managers,
business analysts, and database administrators. Projects can also include
UI/UX designers, QA testers, and possibly a DevOps team to help build
automated deployment processes designed to get you through the
development, quality assurance, and production deployments. The team of
people involved alone can be costly and then you have to factor in storage
costs, servers or cloud services, and a number of other things that add up.

Once you factor in all of those costs, a lot of times, the smaller projects get
pushed aside because the cost may seem too high for the work requested.
Businesses are built on systems and repeatable processes that undergo
continuous improvement as they grow. Let’s take an example of a small
business that starts with simple processes like manually filling out invoices
and sending emails to request an approval before sending that invoice. As a
business grows and the number of invoices and approvals grow, the
possibility of errors increases. It could be things like adding the wrong



amount to the invoice. Maybe the business adds rules that if the invoice
reaches a certain dollar amount, extra approvals are needed. While they
may seem small, those types of errors could damage a businesses revenue
and reputation.

Let’s look at another example of a typical business process—the employee
onboarding process. When a person is hired, you want them ready to go on
day one and a bad onboarding experience could be problematic in more
ways than one. What are the common things that occur to get ready for a
new hire? In no particular order, here are a few things that happen:

IT needs to create a user account, setup e-mail

Equipment needs to be ordered: Laptop, docking station, monitors,
possibly a phone

An employee badge needs to be ordered if they’re required to enter
a secured building

Access to applications like the company’s time tracking system
needs to be setup

The team should be informed that a new member will be joining
them

HR needs to send benefits information like instructions for setting
up ADP, retirement accounts, health benefits

Employee orientation may need to be scheduled with more than
one new hire and the person or people who will be running those
sessions

Some organizations assign a “buddy” who will be the new hire’s
go-to person for information about the company

Training may need to be scheduled

Welcome lunches may need to be scheduled



A small organization might choose to handle much of this manually. Once
the hiring manager let’s human resources that they intend to hire that
person, HR may go through their checklist of tasks to get the people
responsible for all of those tasks just mentioned to start theirs. In a small
organization, it might be easy enough to just walk over to the procurement
team or the IT team and ask them to run through their respective checklists.
Emails begin to fly and the tasks can get done but you still run the risk of
missing something. A key piece of information isn’t shared, or someone
forgets to order a laptop, or worst of all, someone forgets to schedule the
day 1 lunch!

The examples just mentioned are one of those projects where a failure in
process could have consequences. Forgetting any of the steps above could
result in a loss of productivity and hurt the business’ reputation. I don’t
know about you, but I know if I start a new in-person job, I’m looking for
that lunch! Joking aside, this is one of those business processes that are
common to all, and commonly manual, possibly because at some point,
they become routine. Routine tasks oftentimes get overlooked by businesses
needing to prioritize their projects. If a project requires a team to develop a
solution or a consulting firm is hired to create something, the money gets
tied up and something like an onboarding solution may not be anywhere
near the top of the list.

Well, with low-code/no-code solutions like the ones you can create using
the Power Platform, you don’t necessarily need a team of people to create
solutions that will optimize this process. In fact, the same way that your
business incrementally refined their onboarding processes as the years went
by, you can incrementally add to these solutions and solve your problems as
you go. For example, you may begin with a workflow that will automate
sending those previously manual emails to key people informing them of
their tasks when a key piece of information is uploaded to SharePoint. Next,
you may create an app that collects relevant information about the new hire
like the equipment that needs to be ordered for him or her. Later, you may
decide to capture that employee’s key skills and create a report to help you



understand where your business’ strengths are and where you may have a
lack of skills.

The Power Platform gives you the tools that you need to build those forms
and create automated processes quickly so that you can build solutions that
address a problem and incrementally improve it as your business grows. We
will dive into these apps and the types of solutions you can create with them
as we progress through this book. My hope is that you will see the benefit
of these tools, get inspired to build your own solutions, and realize that you
don’t necessarily need to push potential projects aside because of budget
constraints. Now, let’s start taking a closer look at the three main apps that
everyone thinks of when we talk about the Power Platform.

The Core Four
If you find yourself needing to make critical decisions around which
projects to invest in and which to put on the backlog, if you need a solution
but off the shelf products may not meet your unique needs, if you have a
need that can be gradually built, or if you have gaps in your business that
need to be addressed quickly, the Power Platform may be your solution.

At this point, we’ve highlighted a few real-world scenarios and we
highlighted one of my personal experiences with the Power Platform and
how I used it to quickly solve a major organizational need. In Chapter 2,
we’ll take a closer look at the core four (Power Apps, Power Automate,
Power BI, Power Virtual Agents) as well as several additional services and
features. I’ll introduce the ways you can easily incorporate AI into your
solutions.



Chapter 2. The Core Four and
More

A NOTE FOR EARLY RELEASE READERS
With Early Release ebooks, you get books in their earliest form—the
author’s raw and unedited content as they write—so you can take
advantage of these technologies long before the official release of these
titles.

This will be the second chapter of the final book.

If you have comments about how we might improve the content and/or
examples in this book, or if you notice missing material within this
chapter, please reach out to the editor at sevans@oreilly.com.

In this chapter, we’ll take a closer look at the Power Platform apps and the
AI based apps and features that we can use to create intelligent business
applications.

Power Apps
When you think of an app or a solution, the first thing that you may think of
is a web app or mobile app. If this is what you need, then Power Apps is
where you will begin. Power Apps (Figure 2-1) allows you to create custom
forms where you can create, view, edit, and/or delete content. We’ll dive
into the different types of apps that you can create later, but for now, just
know that if you need to create a visual form that will allow you to read or
save data, or perform actions though a visual user interface, Power Apps is
where you will start. If the app needs to live on a web page or viewed from
a mobile device, Power Apps has got you covered. If you’ve been following
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along closely, you’ll know that the next thing I’m going to say is that you
don’t need to be a web developer or a mobile developer to get started!





Figure 2-1. Power Apps

Power Automate
Power Automate (Figure 2-2) allows you to build workflows or automated
business processes for your organization. The goal is typically to perform a
set of predefined steps that are repeatable. Common examples of this
include approval workflows where someone receives some type of
notification informing him or her to perform a task like reviewing and
approving a document. These business processes can be as small as sending
someone a notification or they could be large processes that perform many
tasks that are only triggered under certain conditions and connect to various
systems like SharePoint, SQL, Salesforce, and many, many more.





Figure 2-2. Power Automate

A later addition to Power Automate is Power Automate Desktop (Figure 2-
3), which is a desktop application that allows you to record actions like
clicks and key strokes made on your local machine. The purpose of Power
Automate is to automate manual tasks and this is commonly referred to a
Robotic Process Automation. One example that I often show when
presenting Power Automate Desktop is one where I collect information
from Microsoft Forms which is a web based form, and that collected
information triggers a Flow that will automate entering that information
into a desktop application without the use of any code. This solution is huge
for potentially automating tedious data entry tasks where an API isn’t
available.





Figure 2-3. Power Automate Desktop

Power BI
The third of what I’m referring to the core four is Power BI (Figure 2-4).
Power BI is your business intelligence solution and it allows you to gather
insights from your data using data visualizations like charts and dashboards.
It also has cool features like natural language processing where you can
type a question in a natural way and using AI, it will attempt to determine
what it is you are asking and how it relates to your data so that it can return
a data visualization that answers your question.





Figure 2-4. Power BI

You can use Power BI to connect to databases, web services, SharePoint
lists, and even Excel worksheets. In my opinion, Power BI is probably the
one solution that could get complicated and having someone with business
intelligence experience could be helpful but there’s still quite a bit you can
do with no background in the topic.

Power Virtual Agents
The fourth of the apps, Power Virtual Agents, allows you to create chatbots
which you can use to create conversational interfaces. Chatbots are a great
alternative to forms. They allow you to collect information via an
automated conversation. You can easily add logic or conditions to your
conversations and then pass that information to Power Automate where
automated actions can be taken on that information. A few scenarios where
you may choose to use Power Virtual Agents include:

Help desk ticket triage

HR FAQs

Product FAQs and Support

Vacation requests

Booking conference rooms

Additional Services and Features
We’ve highlighted four apps that make up the Power Platform: Power Apps,
Power Automate, Power BI, and Power Virtual Agents. While those four
are the main apps that make up the Power Platform, they’re not the only
services. In addition to these four, we have Data Connectors, AI Builder,
and Dataverse.



You will become intimately familiar with connectors when using the Power
Platform. Data connectors act like a wrapper to APIs for other services. If
you’re not a technical person and didn’t understand what that meant, all that
means is that they hide all the plumbing needed to connect to other services
and perform actions on those services. Instead of needing to know how to
write the code to connect to SharePoint, SQL, ADP, Salesforce, or any of
the other 100+ services, these connectors will simply provide you a form
where you enter any relevant information that the connector will need to go
out to that service and perform the task. For example, if you need to get
items from a SharePoint list, you may simply need to provide the
SharePoint connector with a URL and the name of the list and the connector
will return those items for you.

Next, we have AI Builder which makes it amazingly simple to create a chat
bot. Chat bots are a great way to interactively collect information that might
require certain questions to be asked based on a previous response. If you
pair AI Builder with Power Automate, you can create a really slick
interactive data collection tool with back end process automation to
streamline tasks and freeing up people from having to field questions or
coordinate simple tasks.

Last, but not least, is Dataverse. Dataverse is a data storage solution that
allows you to create tables of information with columns that you can define.
It allows you to create data storage solutions quickly and securely and
provides a visual designer to help you build those tables, their relationships,
and business rules around them.

Connectors
There are all of these apps to help you create various parts of a solution
from a web/mobile app, automated processes, business intelligence and
more, you will need to connect to other apps and data repositories too.
That’s where connectors come in. Let’s say you have product information
stored in a SQL database or maybe even a spreadsheet. The Power Platform
provides connectors to both SQL and Excel which will allow you to
connect to them and gain access to the data. Connectors hide the complexity



of connecting to various data sources. Usually, you’re providing some basic
information like login credentials or table information.

The connectors also provide a series of actions that you can perform. Let’s
take the Office 365 Users connector as another example. This connector
allows you to collect profile information about a user which could include
things like, their name, their job title, their manager, and more. The
following list are some common actions found in the Office 365 Users
connector:

Get my profile (V2)

Get Manager (V2)

Get direct reports (V2)

Get user photo(V2)

A CONNECTOR FOR EVERY OCCASION
There are over 500 connectors available. Some are standard connectors that you can
readily use, while others are premium connectors which come with additional charges.
Those connectors work with services outside of Microsoft own products too. Some
notable ones include Workday, Wordpress, Asana, Gmail, Twitter, Asana, Salesforce,
Amazon S3.

Microsoft Dataverse
While connectors give you the ability to connect to other apps and data
repositories, you’re also going to need to store your apps data somewhere.
SharePoint is a common option but it doesn’t always lend itself well to
large amounts of data, can be complicated when saving to complex list
columns like the People field or Lookup fields, and often requires that the
user has access to the list so your data wouldn’t be very secure if you need
it to be. Another option is a SQL database but that typically requires an IT
pro to setup the tables, relationships, and security. If you work for a large



organization or you’re not an IT pro, then creating a new database might be
a bit out of reach for you.

Dataverse (Figure 2-5) is a cloud-based data service that you can use to
store information that can be accessed across your other Power Platform
solutions. In addition to being a place where you can store your data,
Dataverse comes with some additional features that automatically add
security and compliance so that you can leverage Azure AD and conditional
access, it comes with standard tables that you can use and customize, and
the ability to add business logic around your data.



Figure 2-5. What comes with the Microsoft Dataverse

When working with Dataverse, you’ll begin with creating tables and
relationships between those tables. After you create a new table, you’ll find
that Dataverse will add many standard columns to your table to help you
structure your data. Those columns include fields like Created By, Created
On, Modified By, and more. You’ll also have the ability to create views to
show data from your tables based on a criteria that you specify.



The features described here only scratch the surface of Microsoft Dataverse.
The key take away here is that it’s not just a place to store your information.
It is a sophisticated data platform that handles many of the complexities of
storing, managing, and securing content for you while also allowing you to
connect various solutions to it. We’ll take a closer look at how we can begin
to use Dataverse for our solutions in later chapters.

The AI-Based Services
I’m fascinated by artificial intelligence and how it can be used to automate
activities that require some form of human intelligence. A great example of
this is the computer vision service and the solutions that use it. Imagine
someone hands you a picture and asks you to look at it, look for different
items, actions, activities and create a series of keywords that people can use
search for it. Maybe you’re also asked to write a caption that describes the
image. Sounds simple enough, but now the person drops 100 pictures on
your desk and you start to feel the dread. If only there were a way to
automate this but how do you make an application do that for you?

Let’s take another example where someone hands you a message to read
and asks you to simply let them know if the message had a positive,
negative, or neutral tone to it. That’s fairly simple for a person to do. People
can understand context, keywords, and identify other clues to get to the
answer. People can read something and identify if there’s humor in it, anger,
sarcasm, but what if your job is to monitor social media for comments made
about your company, product(s), or event?

Fortunately, Microsoft provides such services and they are surprisingly
simple to get running and in sticking with the theme of this book, you don’t
need to be a developer, an you don’t need to have previous experience with
AI. In some cases, you may need an admin to create some of the services so
that you can use them in your solutions.

Thus far, we’ve talked about the apps that make up the core of the Power
Platform. Power Apps, Power Automate, Power BI, and Power Virtual
agents give you what you need to create end to end business solutions. By



end to end solutions, I mean that you’ll be able to create your own web or
mobile apps to collect user input, you’ll be able to create the workflow
processes that perform automated tasks based on that input, and you’ll also
be able to create reports and dashboards to help you visualize your
information. Power Virtual Agents was introduced to the Power Platform
some time after the others but that was the first time that Microsoft
provided an AI based service that was directly part of the Power Platform.

Power Virtual Agents
Quite possibly the simplest entry into AI in the workplace would be, in my
opinion, Power Virtual Agents (Figure 2-6). Power Virtual Agents allows
you to create your own chatbots or “mini” virtual assistants. You won’t be
creating the next Cortana, Alexa, or Siri but you can create a solution that
can interact with a person via a conversational interface. I like chatbots as a
way to replace forms or questionnaires where the questions can be dynamic.
In other words, the questions change depending on the previous answer or
combination of answers.





Figure 2-6. Power Virtual Agents

Power Virtual Agents provides a simple user interface that lets you outline
the conversation and specify what data you expect to receive from the
person in the conversation. Another thing that I’ve always found to be
pretty cool about chatbots in general are their ability to manage dates within
a conversation. I know that doesn’t sound that exciting but stay with me for
a minute! If you happen to have a background in development, you
probably can think of a time where you’d had issues doing date based math
or dealing with time zones or any number of other fun date related
problems. Chatbots are able to take a lot of that complexity away without
you needing to configure anything. Take for instance a chatbot that is
asking you to pick a project start date. Someone could simply tell the
chatbot that the project will begin “4 days from today” and the chatbot will
know what you meant and enter the correct date. No need to provide a
calendar control and no need to parse a sentence to determine on your own
what the person meant.

This concept of being able to type a response in the form of a sentence is
called Natural Language Processing and we will cover that when we get a
little more hands on with Power Virtual Agents.

AI Builder
Another amazing addition that will allow you to add AI into your everyday
work by creating AI models or leveraging existing ones is AI Builder
(Figure 2-7). This app will take your AI game up a level at work. As is the
case with all of the apps that we’ve covered so far, AI Builder is designed to
be easy to use by guiding you every step of the way while also providing
tips and examples as you’re preparing your solutions.





Figure 2-7. AI Builder trainable and trained models

AI Builder is accessible through Power Apps and Power Automate. When
you enter the app, you are greeted with a welcome page that is broken up
into two sections. The first section consists of 5 models that you would
need to train in order to use. Training consists of providing sample data and
telling the model what that data is so that it can receive similar data in the
future and identify what it is on its own. Take for instance the Object
Detection model. You can provide a series of images where you’re
company logo shows up in different places. Maybe its on a building in one
image, on a t-shirt in the next, and so on. After you provide a series of
examples and tell the model where it is, the model will be able to
automatically find the logo in new images and on its own.

I mentioned that there are five models that require you to train them for
your use case. The five models are:

Category Classification

Entity Extraction

Form Processing

Object Detection

Prediction

Below that are a series of models that are already trained for you and are
more generic. Business Card Reader is an example of a service that is used
to extract information from business cards. Now, we know that there are
thousands of different business card layouts so this service is able to pull
that data out without you needing to give it a lot of sample cards. Currently,
there are 11 trained models ready for your use. We will take a closer look at
AI Builder in a later chapter and I can say that will probably be my favorite
chapter!

A look at Azure Cognitive Services



In this section, we’re going to take a small step back to talk about
something that isn’t exactly part of the Power Platform but can be leveraged
by it and that would be Azure Cognitive Services. Before AI Builder and
Power Virtual Agents existed, we had the Azure Cognitive Services which
are a series of APIs that you can create and configure in Microsoft’s cloud
computing platform, Azure. These APIs generally fall into four categories:

Decision

Language

Speech

Vision

Each of these 4 categories have several services that can perform very
specific AI driven tasks. A quick side note—there used to be a 5th category
for Search related services. So what type of things do you get in these 4
categories? Under the Decision category, you have services that can detect
anomalies and moderate content. The Language services include language
understanding which is most commonly used in chatbots, text analytics
which you can use to do things like score how positive or negative a
message is. There’s also QnA Maker which allows you to ask a question
and it will return an answer from a knowledge base that you supply or
specify. Finally, the language services offers a translation service which
supports over 100 languages.

The Speech services include things like speech to text and text to speech.
Finally, the Vision category includes services like computer vision which
analyzes images and videos to provide information about those images.
This service can do things like identifying objects in an image, creating tags
and captions, and identifying celebrities. There’s also a Face API service
which can detect faces and tell you things like whether the person in the
image looks happy, sad, or any number of emotions.

Basic service setup



When I say Azure, you might have this image of a complex setup that will
take time to setup and deep knowledge. They’re actually fairly simple to
setup. I’d like to take some time just to show how simple it is to set up one
of these services.

Assuming you have access to the Azure Portal, you can search for Azure
Cognitive Services and you’ll be taken to the Azure Cognitive Services Hub
seen in Figure 2-8. As you can see, we have some of the services that we
highlighted earlier.





Figure 2-8. Azure Cognitive Services Hub

If you select Text analytics, you’ll see a page similar to that shown in
Figure 2-9. As you can see, the information needed is very basic. You have
your subscription type followed by a resource group which could be an
existing one or you can create a new one for this service. You select your
region, provide a name, and finally select a pricing tier. Pricing varies but
you can try a few services at a time with a free pricing tier.





Figure 2-9. Service Create Page

Once you create the service, you’ll be provided with an endpoint and keys
that you can use to call your unique service and there will be a link to
instructions on how to use your service. More on that later, but for now,
that’s essentially it. You didn’t need to be an all powerful IT guru to get up
and running and when it’s time to use them within the Power Platform, it’s
almost as simple as this.

Conclusion
I mentioned earlier that AI fascinates me and Microsoft does an amazing
job at giving you intuitive tools that you can use to start incorporating AI
into your everyday work. Not only does Microsoft give you tools within the
Power Platform, like AI Builder and Power Virtual Agents, designed to
allow you to modernize your business processes with intelligent solutions
that can mimic tasks that require human interaction and human intelligence.

These tools will allow YOU to create solutions quickly and you don’t need
a background in data science, or computer science, or any other tech
background. In under an hour you can create solutions that will tell you
how positive a tweet is or identify a logo in an image, or extract information
from an invoice that was filled by hand. I hope you’re excited about the
possibilities of AI in your workplace and we’ll take a closer look at these
tools throughout this book.



Chapter 3. Getting to Know
Microsoft Dataverse

A NOTE FOR EARLY RELEASE READERS
With Early Release ebooks, you get books in their earliest form—the
author’s raw and unedited content as they write—so you can take
advantage of these technologies long before the official release of these
titles.

This will be the fourth chapter of the final book.

If you have comments about how we might improve the content and/or
examples in this book, or if you notice missing material within this
chapter, please reach out to the editor at sevans@oreilly.com.

In Chapter 3, we used Power Apps to create a simple app to track your own
professional skills. We used an Excel spreadsheet stored in OneDrive for
Business to save and keep track of those skills and our Power App was
responsible for reading and writing to that spreadsheet. We also saw how
the approach that we used created forms so that we can see our entries and
select from that list. We even saw that we could create new skills and edit
existing skills. With that foundation, you can go on to create a lot of other
personal apps but apps that are meant to be shared with others tend to be
more complex, particularly with the way that data is saved, and that’s where
Microsoft Dataverse (among other potential services) comes in.

So what is Microsoft Dataverse? Dataverse is a secure database but like
everything else in the Power Platform, it’s designed to take away a lot of the
complexity behind setting up a proper database. It allows you to create
tables of information and you can also create relationships between those
tables. Dataverse will also help you out by creating a series of common
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standard columns as part of your tables. Columns like Created By, Created
On, Modified By, Status, and more. The benefit of this is that you’ll have
columns that you can use for auditing and reporting and these columns are
often overlooked early so you won’t have to worry about circling back to
add them in if you forgot a few. It’s a nice, helpful hand.

As shown in Figure 2-5, Dataverse comes with quite a lot of features that
span security, logic, data, storage, and integration. Dataverse tables and data
are stored in the cloud and you can control who has access to that data. It
also comes with a series of predefined tables that have their own columns,
views, and forms already defined. You can build apps, flows, and reports
that can access it’s centrally managed data and you can access that data
from services outside of the Power Platform as well.

We’re going to dive right into Microsoft Dataverse by creating our own
tables and showing how we can store data. After our setup, we’ll walk
through why Dataverse is important and how we can use it within the
Power Platform.

Creating an Environment
The first thing that you need when creating a Dataverse database is an
environment. Environments are essentially containers where you can store
apps and data. They also provide a way to secure your data by allowing you
to use role based access.

Go to the Power Platform Admin center either by visiting
https://admin.powerplatform.microsoft.com or by clicking the gear icon at
the top, right hand side of a Power Platform service like Power Apps and
selecting Admin center (Figure 3-1).



Figure 3-1. Power Platform Admin Center link

Once you’re on the Power Platform Admin Center, you’ll see a list of your
environments. In order to create a new one, simply click on New in the
menu just above the Environments header (Figure 3-2).



Figure 3-2. Environments

A pane will appear to the right and from there, you will be able to create a
new environment (Figure 3-3). In this pane, you’ll provide a name to help
identify your environment. Next, you’ll choose from a series of Types,
select a Region where your environment will reside, a Purpose or
description of your environment, and you can toggle whether or not you
would like a database to be created for your environment.



Figure 3-3. New Environment Pane

The types that you can choose from here are Sandbox, Trial, and
Production. Sandbox is used for testing or development purposes and is not
meant to be used within the business. Trial can be used for short-term
testing or proof of concept work that you don’t intend to keep. Trial
environments will expire in 30 days and will automatically be removed.



Production environments are meant for data and solutions that you intend to
keep around and use within your business.

Choosing “Create a database for this environment?” will allow you to make
some additional configurations. Set the language and currency to your
preferred settings and the rest can be left to their defaults. Note that there
are options to deploy sample apps and data and restrict the environment to
certain people. Click the Save button when ready (Figure 3-4).



Figure 3-4. Add Database

Creating Tables



In the previous section, you set up an environment with a database instance.
Now that you have an database, you can start adding tables to that database
where you can store your data, define your relationships, and create
business rules. If you’re new to concepts like databases and tables, we’re
simply going to be creating tables of information. Those tables will contain
rows and columns similar to a SharePoint list. When we create columns, we
will be able to define what type of data can go into that column and we’ll
also be able to create columns that lookup information from other tables.
This is how we’ll define relationships between tables.

Let’s begin by creating some tables that we will use to store information. If
you followed along in the previous Power Apps chapter, we created an app
that tracked your skills using a spreadsheet that was saved to OneDrive for
Business. That app was used to demonstrate how you can replace
spreadsheets with apps while still making use of those spreadsheets. That
app was meant for personal use, but using a spreadsheet as a way to store
data for multiple people isn’t something that I would recommend. So we’re
going to now build out tables that can be used to store our skills and the
skills of others and we’ll also take this opportunity to expand and improve
how we’re collecting that data.

We will again start by navigating to Power Apps where we will see a link in
the left navigation titled either Data or Dataverse. Expand that and click on
the Tables link. Next, you’ll see a list of tables that have already been
created for us. These are common tables that people may build and you can
use them to build your solutions. It’s worth taking a look around to see how
they’re structured. For now, click on the “New table” link in the menu
(Figure 3-5).



Figure 3-5. Dataverse Tables

After you click on the new table link, you’ll be able to provide some
information about your table like it’s Display Name, which you will want to
write in singular form (examples: Skill, Account, Contact). We’ll call our
table Skill and as you enter that value in, you’ll immediately notice that the
“Plural display name” field will begin to auto populate with a plural version



of your table name as well as the Name field which will use a prefix to
ensure that the table is unique in the event that someone else tries to create a
table with the same name (Figure 3-6).

Figure 3-6. Create new Skill table



You’ll also notice in the image above that it would like you to provide a
Primary Column Name. This will be our unique identifier for any row of
data. We’ll leave that field as is and we’ll leave all other settings with the
default values. Hit Create and you’ll have your new Skill table (Figure 3-7).
When it’s first created, you’ll see a single column defined in your table and
that would be the Name column from above. After a minute or so, you’ll
see a lot of other fields get created automatically. This is Dataverse
simplifying and automating the creation of common columns that can be
used for auditing and other scenarios. This is fantastic as it allows you to
focus on what you’re trying to build but it protects you by filling in gaps
that you may forget about and have to return to later.





Figure 3-7. Skill table with additional columns automatically populated by Dataverse

We now have this Skill table that we only provided a single column for, not
including the 18 additional columns that were autogenerated for us. This
table will be used to keep a list of employee skills but it won’t be used to
keep track of the individual’s skills. For that, we’ll create a new table and
we’ll call it Employee Skills.

We will again expand Data or Dataverse (whichever option you see on your
screen), and click on Table. Next, you’ll click on New Table at the top of
the page.

When the New Table pane opens up, you’ll enter the following information:

Display name: Employee Skills

Plural display name: Employee Skills

The rest can be left with the default values and you can hit the Create
button.

Before we move forward, let’s talk a little bit about the Employee Skills
table and why we created it. We want to be able to capture the skills of
more than one person so the employee skills table will capture similar data
to that of our first Power App which was capturing our Skills, our
proficiency rating, and any notes that we want to include about a specific
skill. In our original app, it was intended for just a single person to use so
there wasn’t any validation and the skills were entered manually so nothing
would stop you from entering the same information multiple times. For
example, you could enter SharePoint, Sharepoint, and sharepoint. All would
be recorded as individual items.

For an app that serves multiple people or an entire business, you’ll want to
have more control over the data, especially if you plan to do any reporting
on it. Take the example that I just provided where there were 3 different
spellings for SharePoint. If you had to generate a report that told you how
many employees had SharePoint experience, you may have 10 that spelled
it properly (with a capital S and a capital P), and 3 people that spelled it



with a lower case p, and 2 people that spelled it with all lower case letters.
If you’re not careful, you may search for only one of the spellings and get a
partial list of employees with that skill.

In our scenario, the Skill table that we created first will contain the list of
approved skills that the company wants to capture and the Employee Skills
table will be used to record our individual skills.

Adding Columns and Creating Relationships
At this point, all we have are two tables (Skill, and Employee Skills) and
each has the default columns that come with a Dataverse table. The skill
table doesn’t need any additional columns since all it really needs is the
skill name and Dataverse took care of any other fields that we would need.
For example, Skill has an id column so that we can uniquely identify each
individual skill. It also has a created by column which we may be able to
use to lookup who created a new skill. There’s also a Status column which
is of type Choice and it’s set up with 2 potential choices, Active and
Inactive. You could potentially use that column to limit which skills an
employee can select. If you company no longer works with a specific
product like SharePoint 2003 and no longer wishes to capture it, rather than
deleting the record which would impact any records that referenced that
skill, it could be set to inactive and we could add some logic to make sure
that future entries don’t show it as an option. Additionally, if we’re creating
reports, we could limit the results by only returning values for active skills.

In order to create our new columns in the Employee Skills table, we simply
need to click on the Add Column link at the top of the page. Make sure
you’re in the Columns tab if you don’t see the Add Column link.



Figure 3-8. Adding a New Column to Employee Skills

As you can see, the Column properties pane (Figure 3-8) looks very similar
to the new table pane that we saw previously. We’re going to create three
columns using the following configuration with everything else left at the
default settings.



The first column that we’re going to create is the Skill Name column, which
will be a lookup into our Skill table. That will be where we get our list of
possible skills to choose from.

Display Name: Skill Name

Data Type: Lookup

Related table: Skill

Required: Required

Once the Skill Name column is complete, click the Done button and then
click the Add Column link again so that we can create the next column
which will be our Proficiency column. This column will be a choice field
which is similar to a lookup except that the values are self contained within
the table. In other words, the choices that I define are part of the column
that belongs to Employee Skills and not a value that is coming from another
table altogether.

Display Name: Proficiency

Data Type: Choice

Required: Recommended

Before we can save these changes, we’ll need to define what our Choices
are for this column. After you select Choice as your data type, a new drop
down will appear underneath and that will be called Choice. The dropdown
will provide a list of already existing choice fields which is great for
reusability. We want to click New Choice at the very top of the list and that
will allow us to define our own reusable set of choices.



Figure 3-9. Creating Reusable Choices

After clicking New Choice, you’ll be presented with another pane
(Figure 3-9) where you can provide the Display Name and Items. In the
Items section, you’re simply going to enter your choice and click “Add new



item” to add the next. In our case, we only have three items: Beginner,
Intermediate, and Expert (Figure 3-10). Once you’re done, you can click the
Save button at the bottom of the pane.

Figure 3-10. Defining your choices

Finally, you’ll just want to verify your settings and click done. As you can
see in Figure 3-11, our choices are also called Proficiency and underneath
that, we can specify a Default Value. In this example, I’m setting the default
to Beginner and expect the person using the tool to choose the right value
for them.





Figure 3-11. Configured Choice Column

The last column we want to create is a Notes column that will simply allow
us to enter any additional information we might want to add about a
particular skill.

Display Name: Notes

Data Type: Text Area

Required: Optional

Our Employee Skills table should look like Figure 3-12 when we’re all
done. Be sure to click the Save Table button on the bottom of the screen.





Figure 3-12. Employee Skills table with new columns

Adding Data to the Tables
Our tables are set up now. We have a Skill table that is simply requiring a
Name. We have an Employee Skills table that is going to capture each
employee’s skills, proficiency, and notes. We also have a relationship
between the two tables by way of the Skill Name column that we created a
lookup for. Let’s go ahead and create a few values.

We’re going to begin with the Skill table. Once you’re in the table, you’ll
want to navigate to the Data tab at the far right and you will see that you
have no records to display from this table (Figure 3-13). Click the Add
record link at the top and we’ll begin to add some content.

Figure 3-13. Empty Skill table

A new tab will open and you’ll be taken to a page hosted on Dynamics
where you can enter your values (Figure 3-14). Simply click inside the
Name section where you see the three dashes, enter in your value, and click
on Save. There’s also a New button which you can use to continue adding
Skills. Go ahead and add a few.



Figure 3-14. New Skill

Go back to your skill table and click on the “Refresh data” link at the top of
the page to see your entries (Figure 3-15).



Figure 3-15. Skill table with data

What about our Employee Skills table? If we try to enter data into that
table, we seem to be missing columns (Figure 3-16). This is where forms
come in and we’ll talk about that next.



Figure 3-16. Employee Skills missing columns

Editing Forms for Tables
In the previous section, we added data to the Skill table. When we tried to
do the same with the Employee Skills table, we didn’t have any of the
columns that we or Dataverse created. To fix that, we need to go to the
Forms tab for the Employee Skills table (Figure 3-17). Here, you’ll see a
few forms that are created for us. The form that we tried to edit in the
previous section is the one with the Main form type. Click on the word
“Information” for the row that shows the Main form type and that will take
you to the form editor.



Figure 3-17. Forms

The screen shown in Figure 3-18 should look very familiar. We’re back in
Power Apps editing a canvas but with a much more streamlined user
interface. In the Tree View, you can see that we have a Header which is the
first two lines of text in our canvas. Next, you’ll see a Tab control that was
named General which we need to provide a name for as seen on the right
hand side where the Name field is showing as required. I’m going to name
mine EmployeeSkillsMain. Moving back to the left, we see two fields:
Name and Owner. If we want to add more, we need to click the Form Field
button at the top of the page.



Figure 3-18. Editing a Form

After you click on the Form Field button, your list of possible table
columns will appear to the left (Figure 3-19).



Figure 3-19. Form Fields

Click on the fields that you want to add to the form and they will start to
appear. I selected the fields that we created which were: Skill Name,
Proficiency, and Notes (Figure 3-20). Once added, be sure to save your
changes and Publish them to make them visible. Remember, when you
create a table, it starts you off with one column and ours was called Name.
That column is obviously not our lookup column.



Figure 3-20. New Form Fields Added

If we go back to the Employee Skills table’s data tab and try to create a new
record again, we’ll see our form with new fields (Figure 3-21). We’ll see
our Skill Name column, which is a lookup to the Skill table, so we’ll have a
dropdown of possible values. We have the Proficiency field which will also



have a dropdown but to values that belong to the field itself. We also have
our notes field which simply accepts text. A few additional things to notice
is that the table’s Name column is required so we have to enter a value here
in this case. Skill name is also required so you’ll see the red asterisk next to
it. Proficiency is recommended so it has a plus sign instead.

Figure 3-21. New Employee Skills with our desired columns

If we expand the employee skills, we can see that our predefined set of
skills are all there to choose from (Figure 3-22). This is a great way to
control the list so that your data is consistent and centralized.



Figure 3-22. Skills Lookup Dropdown

We’ve covered quite a bit of information in this chapter and we could go
into much more detail but so far, we’ve only talked about how to setup your
databases, the tables, the columns, and the forms. In the next section, we’ll
make some minor tweaks to what we’ve built so far and we’ll also walk
through creating a Model-Driven App which we talked about earlier as one
of the 3 types of apps that you can build using Power Apps. Our Model-
Driven App will give us a way to interact with the tables that we’ve created
so far.



Dataverse and Model-Driven Apps
In an earlier chapter, we walked through the process of creating a Canvas
app based on an Excel spreadsheet. The canvas app allowed us to create any
number of screens and drag and drop textboxes, dropdowns, buttons, labels,
etc anywhere on the page. We have quite a bit of control over how our app
is laid out. Model-Driven Apps take a different approach. They focus on the
data first and depend on Dataverse where Canvas apps work with a variety
of data sources including Dataverse. With model-driven apps, you focus on
the tables, the forms, the views and those will drive your user experience
and because you won’t be focusing on creating screens, input controls,
buttons, navigation controls, and more, your app’s interface can be created
faster than a canvas app.

Before we dive right into creating a model-driven app, we should go back
and do a few clean up tasks around the Skills tables to make our upcoming
app look better. Those clean up tasks include:

1. Removing/hiding the unnecessary Name column from the
Employee Skills table

2. Creating a view that filters the Employee Skills for records where
the Status is Active and the Owner is the current user

Let’s begin by removing the unnecessary column. If we go back to our
Employee Skills table and under the columns section, click on the Name
column that was originally created for us, we can start to make some
changes (Figure 3-23). Find the dropdown titled Required and change it’s
value from Required to Optional. We’re not going ot be using this field for
anything so this will ensure that you don’t need to enter a value into the
field. Since this field was created as a primary column, it can’t be deleted.
Click Done after you’ve made your change.



Figure 3-23. Setting the Name column to Optional

Now that it’s not required and we don’t plan to use it, we’re going to want
to remove it from the form. We’ll go back to the main form under the



table’s Form tab. Once we’re back in our form, we can click on the field
that we no longer want to see in our tree view on the left. Then it’s
properties will show in the pane to the right (Figure 3-24). In that properties
pane, we’ll check the Hide option and our field will no longer be visible on
the form when someone is entering or editing content.

Figure 3-24. Hiding fields



Next, we want to create a view. We haven’t done this yet but it’s very
straightforward. Just as we’ve done with everything else, we need to go to
our Employee Skills table and click on the tab that we’re interested in. In
this case, we want to click on Views (Figure 3-25). Once on the views tab,
click on the “Add view” link.

Figure 3-25. Employee Skills Views

You’ll then need to provide a name for your view. I’ll name mine My
Active Skills, and we can hit the Create button (Figure 3-26).



Figure 3-26. Creating a new view

The next page will be our View page (Figure 3-27), where we can define
what we want to see and add any sorting and filtering. By default, the view
will start with the Name field that we decided to make optional and hide.



Figure 3-27. View editor

In order to add columns, click on the View Column button next to the
table’s header and you’ll be given the option of adding columns from a pick
list (Figure 3-28).



Figure 3-28. Adding columns to a view

If you want to remove any columns, just click on the down arrow next to
the column header and select Remove (Figure 3-29).



Figure 3-29. Removing a column

Once all of the columns have been added or removed, we can apply our
filter. In the pane on the right, you’ll see an “Edit filters” link (Figure 3-30).
Click on that and we’ll be able to apply filters to limit the records that are
shown.



Figure 3-30. View filtering

Next, you’ll want to add a new row for each filter that we’re going to apply.
In this case, we’re going to apply two filters (Figure 3-31). The first being a
filter on that status column to show only items that are equal to Active. We
don’t currently have a mechanism to set an employee’s skill to inactive
because we haven’t exposed that field in our form but if we decide to make
it so that the app allows people to remove skills from their list, rather than
deleting it, they can set them to inactive and they won’t see it on their list.
The other filter is on the Owner field and we simply want to select “Equals
current user” so that we’re not seeing other people’s skills in our own
views. Once that’s complete, hit the OK button.



Figure 3-31. Editing filters

Finally, be sure to Save and Publish your view. We’ve now completed a few
minor clean up tasks and it’s time to start creating our Model-Driven App.

Let’s Build a Model-Driven App!
We’re just going to get right into it! The first thing you’ll want to do is go to
Power Apps and where we selected a Canvas app, this time, we’re going to
select Model-driven app from blank. Select the “Modern app designer
(preview)” option and click the Create button (Figure 3-32).





Figure 3-32. Model-driven app from blank

Next, you’ll need to provide a Name, an optional Description, and then
click the Create button (Figure 3-33).





Figure 3-33. New model-driven app

When the editor opens, you’ll have a blank page to work with. Here is
where we will begin to incorporate the tables that we’ve been working on.
On the left navigation, click on the page icon and select Add Page
(Figure 3-34).



Figure 3-34. Model-Driven App Editor



We want to create a new page based on views and forms which we saw in
the previous section that were associated to the tables. Other than a table,
you can create Dashboards to display charts and Custom pages which are
Canvases that you can introduce into your app. Once you select the Table
based view and form, click the Next button (Figure 3-35).



Figure 3-35. Page Types

The next page, shown in Figure 3-36, allows us to select the tables that we
want to incorporate into our app. I’m going to search for and select the two



skills tables that we’ve been working with. Once selected, we can click the
Add button.

Figure 3-36. Add table view and form pages

After a few moments, you’re app will render with any data stored in your
tables. As you can see in Figure 3-37, we are showing the data from the



Employee Skills page. In that page, the My Active Skills view, which we
created to filter the items that I own, is what we’re viewing. Clicking the
arrow next to the My Active Skills header will allow us to choose from
other views.

Figure 3-37. Model-Driven App showing our Skills tables



From here, the rest of the user experience is similar to what we experienced
when we were creating and viewing items from the Dataverse tables except
that we’re rendering them from an app (Figure 3-38).

Figure 3-38. New Employee Skill

Conclusion
In this chapter, we dove right into Microsoft Dataverse by creating a couple
of database tables linked together via a lookup value. We were working
with a small and simple solution but you can probably already see how



powerful Model-Driven Apps could be when you are creating a system that
stores data in multiple tables with different forms, views, and relationships.

After creating our tables, we walked through the process of editing their
forms, changing their views, and populating data. We then took those
concepts and showed how we can turn them into apps. When you’re
working with larger systems like a CRM system, you can see how having a
tool like this can help you rapidly create new solutions that tie information
like sales, accounts, projects, and more.

In the next chapter, we’re going to switch gears a little bit and move away
from apps to start talking about process automation via Power Automate.
We’ll take a look at how they work, what can trigger a Flow to run,
approvals and more.



Chapter 4. Getting to Know
Power Virtual Agents

A NOTE FOR EARLY RELEASE READERS
With Early Release ebooks, you get books in their earliest form—the
author’s raw and unedited content as they write—so you can take
advantage of these technologies long before the official release of these
titles.

This will be the seventh chapter of the final book.

If you have comments about how we might improve the content and/or
examples in this book, or if you notice missing material within this
chapter, please reach out to the editor at sevans@oreilly.com.

Over the last several years, you have probably noticed the increasing
amount of artificial intelligence (AI) technology flooding the tech scene. If
you haven’t noticed, I can tell you that it’s being incorporated in many of
the tools that we use every day. Take our cell phones as an example. Many
of our phones have image recognition which will automatically tag our
images for us by using AI to determine what’s in the picture. I can open my
photo app right now and type in “baby” and the app will filter and show me
all of the photos that I’ve taken of my 3 year old since she was born.
Similarly, you can add an image to a Power Point presentation and Power
Point will use AI to automatically caption that image. The Power Platform
has given us ways to incorporate AI into our solutions but Power Virtual
Agents was the first standalone app built on AI.

So what is Power Virtual Agents? Well, Power Virtual Agents is a way to
create your own chat bots. Now, when I say chat bots, you may think of
Cortana, Siri, and Google Assistant to name a few. Those solutions are built
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on a much larger scale. If you think about the last time you visited a site and
a chat window opened with a virtual assistant offering to assist you with a
support issue, or getting more information about a company or it’s products,
that would be a closer representation of the type of solution this is meant
for. Power Virtual Agents will allow you to create a solution that is focused
on a specific topic where the bot will be able to “ask” a series of questions,
collect your responses, and perform an action once all responses are
captured. We’re going to walk through Power Virtual Agents and in the
process, we’re going to create a simple Help Desk solution to help you
capture support requests.

Understanding Key Concepts
You’ll come to find that Power Virtual Agents is very intuitive and there are
just a few concepts that you need to know before you can dive right in and
start building. First and foremost is the topic. Topics are essentially what the
person intends to talk to the bot about. A few examples of a topic are
Greetings, Open Enrollment, Help Desk Ticket, Company Information,
Product Information, etc. In order to spark those conversations, you may
start with a series of phrases. For example, “When is open enrollment?”
“What is the vacation policy?” “I’d like to create a help desk ticket.” If
setup properly, any of the previous questions or sentences should trigger
their respective topics.

Let’s take a look at the Greeting topic (Figure 4-1) that is available by
default in Power Virtual Agents. In this example, you can see that we have
52 different ways to greet the bot and if the bot receives any of these
greetings, it will know that you are trying to greet the bot. Bots are an AI
solution so in addition to reading any of the trigger phrases provided, it
someone provides a greeting that doesn’t match but is close, the bot will
still run. How you ask? Behind the scenes, bots use language understanding
which takes a phrase and assigns a confidence score. If the confidence score
is high, the bot will take you down the conversation path that was created
for the appropriate topic.



Figure 4-1. Greeting topic

The next thing to understand are entities (Figure 4-2). Entities are a way to
group information. Power Virtual Agents has prebuilt entities and you can
create custom entities.



Figure 4-2. Entities

Let’s open one of the prebuilt entities to get an idea of how they work. If
you look at Figure 4-3, you can see examples of wildly different user input.
You can see “19 years old,” “five years old,” and “10-month-old.” To the
right, you can see that the numerical values are what get’s captured and
those values are what you would save in your bot for later use. Notice that
we’re using natural language in all of these examples and the bot is able to
understand what the person is trying to say. If we had a date related value



like “two days from today,” the bot would know exactly what that means
and store the correct date.

Figure 4-3. Age entity

Next, we have the canvas (Figure 4-4), and this is where you will build out
the conversation that you wish the bot to have with the person initiating the
conversation. The majority of the actions that you will create are questions,
conditions, and messages. Questions allow you to store responses in
variables and you can specify whether you want the question to be a
multiple choice, any text provided by a user, and you can even choose one
of the entities. If I want to capture a person’s age, I could use the Age entity
in the Identify dropdown seen in this image, and the age will get extracted
from the sentence and saved for later use.





Figure 4-4. Canvas

Conditions are branches that you can take based on a response. In the
multiple choice above, you can see that a different message is displayed
based on he user’s response to the location question. Those branches can
also be merged back together if you have a step that is common to each
branch.

Messages are simply blocks of text that the bot will display on the screen.

Actions in Power Virtual Agents allow you to call flows that expect
information to come from the Power Virtual Agent using a trigger that is
specifically for the tool. This is great for allowing the bot to simply collect
information to pass to the flow and allow the flow to do the heavy lifting
like branching down paths, making decisions, notifying people, etc.

The next thing to know is the Test bot (Figure 4-5), which will allow you to
test each of your topics. As your building out your path, you can simply
type in a trigger phrase and see the bot’s responses. Additionally, you’ll see
what progress you’ve made via the canvas as each step of the conversation
is highlighted for you.





Figure 4-5. Test bot with canvas

Finally, we have channels (Figure 4-6), which are the services where you
bot can be deployed. Each channel has their own way of connecting to the
bot so you’ll need to select whichever channel is appropriate for your
scenario and follow it’s setup instructions.



Figure 4-6. Channels

Let’s Build a Bot!
Chat bots are a cool way to simply add a personal touch to customer service
through a conversational style. In this example, we’ll walk through how to



create a simple help desk bot which will ask the user a series of question.
The bot will then create a ticket, assign it to a member of the support team,
and send emails to everyone involved. The bot is simply going to collect
this information and then hand it off to a Flow to handle the details. When
we’re done, I’m sure you’ll immediately begin to think about how you can
use bots in your organization.

ACCESSING POWER VIRTUAL AGENTS
Power Virtual Agents isn’t accessible the same way that the rest of the Power Platform
is. It does require a license, but you can get a trial. There are different pricing scenarios,
and as they are subject to change, I won’t describe them in detail in this book.

The very first thing we’ll need to do is create our new topic. To do this, we
need to go to the Topics page (Figure 4-7) and click the “New topic” button
at the top of the page.

https://powervirtualagents.microsoft.com/


Figure 4-7. Topics page



For this example, we’re simply going to call it Help Desk Bot, as shown in
Figure 4-8. The optional Friendly Name is used when someone asks a
question that the bot isn’t sure which topic it applies to. If there are topics
that are close to the person’s question, the bot will display a list of these
Friendly Names to the chose from that will start the correct conversation.
I’m going to leave it blank for this demo. Next, you’ll provide a description.
Next, you’ll train the bot by entering a few trigger phrases, hitting the add
button after each entry. Remember that these trigger phrases should be
common phrases that you would expect someone to ask in this scenario.
When you’re done entering phrases, hit the “Save topics” button at the top
right.





Figure 4-8. Creating a new topic

Your topic now has a name and a few phrases that will trigger it. Now we
need to build the conversation that the bot will drive. Click the “Go to
authoring canvas” button to the right. Immediately, you’ll see your trigger
phrases in the first box followed by a message box (Figure 4-9). This will
be the first message that your bot sends and it’s typically some sort of
greeting. For this example, my message will be “Hi, I’m the help desk bot
and I’m going to help you create a ticket!”





Figure 4-9. Authoring Canvas

Once you enter your message, click the symbol under the message box to
expand your list of options (Figure 4-10). You’ll notice that you can “Ask a
question,” “Call an action,” “Show a message,” “Redirect to another topic,”
or “End the conversation.” The action that we filled in the previous step is
the “Show a message” option. This time, we want to ask a question so click
on that item in the menu.

Figure 4-10. View options for next action



The bot’s first question to the user will be to ask for a title to use for the
ticket and the response will be plain text. When you select “Ask a
question,” by default, “Multiple choice options” is selected as the response
type (Figure 4-11). We’re going to change this to “User’s entire response.”

Figure 4-11. Asking a question

Making this change results in the removal of the Options sections (Figure 4-
12). In the “Ask a question” box, type “Can you provide a brief title for
your ticket?” Then under the “Save response as” section, click on the pencil
to rename your variable.



Figure 4-12. User’s entire response

A pane will open on the right side of your page (Figure 4-13). In the Name
field, change “Var” to “Title” and simply close the pane. Any responses to
this question will now be saved to the Title variable.



Figure 4-13. Renaming variables

Once you’ve entered in a question, changed the type of question, and
renamed the variable, you’ll click on the plus symbol underneath the
question box and select “Ask a question.” This time, we’re going to keep it
as a Multiple choice options question. We’re going to keep this question
simple and just ask if the issue being reported is hardware or software
related. For the question, type “How would you categorize your issue?”
Under “Options for user” type in “Hardware.” Click the “New option”
button to get another text box for your next option. Click “Software” in the
new box that appears. Finally, rename the variable by clicking on the pencil



icon and entering changing “Var” to “Category.” Then end result should
look like Figure 4-14.

Figure 4-14. Multiple choice options

Before we move on to the next step, we will make a change to the previous
step. This step that we just completed is just an information gathering step



and the response isn’t going to change what we’re going to do next. Since
our next step will be the same regardless of which option the user selects
here, we can click on the ellipsis to the right of each condition box and
delete those conditions (Figure 4-15).

Figure 4-15. Deleting Conditions

Once both conditions are deleted, you’ll see the typical plus symbol under
your question. Click on the symbol, and select “Ask a question.” In this
question, we want to understand how high of a priority is this issue. For the
question, type “How high of a priority is this issue?” in the text box. As for
the options, we will have three this time: High, Medium, and Low. Be sure
to rename the variable from “Var” to “Priority” (Figure 4-16).



Figure 4-16. Multiple Choice Questions - Priority

We want to ask one final question to wrap up the bot’s conversation. For
this last question, we simply want the user to enter a description of their
issue so we’re going to create another question using the “User’s entire
response” option. In the question’s text box, enter “Can you please provide
a brief description of your issue?” and rename the variable to Description
(Figure 4-17).



Figure 4-17. Description question

Next, we want to display a final message to the user and we want to include
the information that we collected from him or her. As we’ve done after each
step, click the plus symbol after the previous question and this time select
“Show a message.” You can enter in any message you’d like at this point.
You’ll notice a toolbar open just above the textbox when you click inside
the box. The last icon in the menu contains the variables that we named.
Click on each of them and they will appear in the body of your message
(Figure 4-18). After the bot collects the information from the user, it will
summarize the responses in the final message before creating a ticket.

Figure 4-18. Summary message



The final result of the summary message looks like Figure 4-19.

Figure 4-19. Completed summary message

We are just about done with the bot conversation at this point. We still need
to do something with the information and it would be nice if the user got
some information like a ticket number to refer to. The next step is to build a
flow that can take the collected information and create a ticket with it. After
the message that we just built, click the plus symbol and go to the “Call an
action” menu item. It should expand and show you an option to create a
flow and it should also show you flows that you’ve already created
(Figure 4-20).



Figure 4-20. Call an action

Since our focus in this chapter is the bot, we will just focus on the
highlights. Once you click on the “Create a flow” option in the menu seen
above, you will be redirected to Power Automate where you will begin to
create your flow. First, give your flow a name by clicking on the title at the
top. I named mine Create Help Desk Ticket. In the designer, you will see
that there is a Power Virtual Agents trigger and an action that returns one or
more values to Power Virtual agents once the flow is complete (Figure 4-
21).



Figure 4-21. New flow with Power Virtual Agents as a trigger

We need to tell the trigger what values to expect. We’re going to pass in all
of the information collected by the bot. To start, we click on the “Add an
input” link inside of the trigger. When you click on it, you’ll have three
types of values that you can choose from (Figure 4-22). In our case, all of
ours will be Text.

Figure 4-22. Input types



Your inputs can have any name you’d like but for simplicity, we will match
the names of the variables collected. The end result should look similar to
Figure 4-23. The names are all that’s necessary. We’ll be passing the values
in from the bot later.

Figure 4-23. Trigger inputs

Next, we will take the inputs that we just created and map them to the
appropriate values in our ticketing system. For the purposes of this
demonstration, our ticketing system will be a simple SharePoint list and all
we’re going to do is create a new item using the preceding information. In
the final step of this flow, we will retrieve the item ID of the created
SharePoint list item and send it back to the Power Virtual Agent so that the
bot can share the number with the user (Figure 4-24). You will need to
create your own list to store these values if you choose to follow along and
use SharePoint as the backend storage for this information or you may use
another app to store this information.



Figure 4-24. Creating a ticket and returning an ID

Once you’ve completed these steps, be sure to save your flow and we can
return to Power Virtual Agents so that we can complete our bot. When you
go back to your bot, click the last plus symbol, followed by the Call an
action menu item and look for your new flow (Figure 4-25). If you don’t
see it, you may have forgotten to save your bot before going off to create
the flow. Click save and try again and you should see your flow show up in



the menu. My flow, Create Help Desk Ticket, can be seen at the end of the
menu.

Figure 4-25. Create Help Desk Ticket menu item

Once selected, you will see a new action appear with the four inputs that we
created in the flow’s trigger (Figure 4-26). In the drop down, you can select
the variables that we collected via the bot’s questions and at the very end,
you can see that it’s returning a number stored in the ItemID variable.



Figure 4-26. Create Help Desk Ticket action

The action and final message should look like Figure 4-27. Note that the
final message has the itemID variable in the body of the message and it
comes from the action above it. To add itemID to your message, you would
simply add it like we did in the previous message step where we shared all
the responses with the user.



Figure 4-27. Completed action and final message

Now, we are done and the only thing left is to test the bot! We’ll use the test
bot to the left and as you can see in Figure 4-28, I simply wrote to the bot,
“Create a help desk ticket.” Since bots can understand natural language, it
knew that my topic was a help desk topic even though I didn’t use the exact
trigger phrases that we created earlier and see in the trigger phrases box.



Another thing to notice is that the bot is highlighting the steps as it’s
completing them.

Figure 4-28. Bot testing

As I continue to answer the questions, the bot will progress through each
step. You can see in Figure 4-29 that when we get to the end, the bot has



captured all responses and displayed them back to the user. Based on the
last message, we know that the flow was run, a ticket was created in
SharePoint, and its id was 25.

Figure 4-29. Bot testing results



Conclusion
During my first time working with Power Virtual Agents, I was already
familiar with the concepts behind chat bots and I was able to create a demo
for an internal work presentation in roughly 20 minutes. Even without that
background knowledge, one can get up and running with Power Virtual
Agents very quickly as it’s so intuitive and simple to use. In no time, you
can begin to modernize your paper processes through chat based ones. The
example that we ran above, while greatly simplified for this demo, shows a
simple conversation that you might have with a help desk technician. He or
she may collect that information from you while running through a scripted
conversation. Why not let the bot do that and save the technician’s time for
more valuable work?

Chat bots can be quite the time saver if used correctly. If you’re interested
in incorporating bots into your organization, think of the places where you
may have a long form where certain fields need to be filled out depending
on the previous responses. Chat bots can handle this scenario easily with
branching logic that skips unnecessary questions, kicks off actions that
record the information in the appropriate system, and provides the user with
a bit of a personal or humanlike interaction. Bots are also great for
answering commonly asked questions like when is open enrollment or what
is the 2022 vacation schedule.

This was your first introduction to AI in this book and hopefully you feel as
I do that Microsoft has made it simple to incorporate into the organization.
You may already even have some ideas for Power Virtual Agents in your
organization. In the next chapter, we’re going to continue going down the
artificial intelligence path by introducing you to AI Builder—a tool that
allows you to create your own AI models so that you can automate things
like identifying logos in images, finding key words in text, predicting
outcomes, and reading information from standardized documents.
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