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Introduction

The cro oft ert e  Power P atform un amenta  cert cat on  the n t a  entr  o nt 
nto a h erarch  of cro oft Power P atform cert cat on  he PL  cro oft Power 

Platform Fundamentals exam tests the candidate’s knowledge of the components and capa-
bilities of the four Microsoft Power Platform products: Power BI, Power Apps, Power Automate, 
an  Power rtua  A ent  w thout e n  ee  nto ec c ro ramm n  an  a m n tra-
tion procedures.

th the Power P atform un amenta  cert cat on n ace  can ate  can then mo e 
on to the cro oft ert e  Power P atform A  a er A oc ate cert cat on am PL  

cro oft Power P atform A  a er  an  the cro oft ert e  ata Ana t A oc ate 
cert cat on am A  Ana n  ata w th cro oft Power  he e two are ec a -

t cert cat on  co er n  more a ance  area  of the Power A  an  Power  ro uct  
respectively.

This book covers all the skills measured by the PL-900 exam, with each of the main areas 
covered in a separate chapter. Each chapter is broken down into individual skill sections, which 
cover all the suggested topics for each skill. It is recommended that you access trial versions 
of the Power Platform tools as you work your way through this book. Nothing can replace 
actual hands-on experience, and Microsoft provides fully functional evaluation platforms of 
Power Platform tools, all the components of which are accessible in the cloud and require 
no hardware other than a computer with internet access. Microsoft also provides a wealth of 

ocumentat on for a  the Power P atform too  at oc m cro oft com  th the e too  a  we  
a  ome t me an  e cat on  ou can re are our e f for the PL  e am an  the r t te  
towar  our cert cat on ath

Organization of this book

This book is organized by the “Skills measured” list published for the exam. The “Skills mea-
sured” list is available for each exam on the Microsoft Learn website: http://microsoft.com/learn. 
Each chapter in this book corresponds to a major topic area in the list, and the technical tasks 
in each topic area determine a chapter’s organization. If an exam covers six major topic areas, 
for example, as this one does, the book will contain six chapters.
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Preparing for the exam

cro oft cert cat on e am  are a reat wa  to bu  our r um  an  et the wor  now 
about our e e  of e ert e  ert cat on e am  a ate our on the ob e er ence an  
product knowledge. Although there is no substitute for on-the-job experience, preparation 
through study and hands-on practice can help you prepare for the exam. This book is not 
designed to teach you new skills.

e recommen  that ou au ment our e am re arat on an b  u n  a comb nat on of 
available study materials and courses. For example, you might use the Exam Ref and another 
tu  u e for our at home  re arat on an  ta e a cro oft f c a  urr cu um cour e for 

the classroom experience. Choose the combination that you think works best for you. Learn 
more about a a ab e c a room tra n n  an  n  free on ne cour e  an  e e ent  at 
http://microsoft.com/learn  cro oft f c a  Pract ce e t  are a a ab e for man  e am  at 
http://aka.ms/practicetests.

Note that this Exam Ref is based on publicly available information about the exam and the 
author’s experience. To safeguard the integrity of the exam, authors do not have access to the 
live exam.

Microsoft certifications

cro oft cert cat on  t n u h ou b  ro n  our comman  of a broa  et of  an  
experience with current Microsoft products and technologies. The exams and corresponding 
cert cat on  are e e o e  to a ate our ma ter  of cr t ca  com etenc e  a  ou e n 
and develop, or implement and support, solutions with Microsoft products and technologies 
both on rem e  an  n the c ou  ert cat on br n  a ar et  of bene t  to the n ua  
and to employers and organizations.

Check back often to see what is new!

MORE INFO ALL MICROSOFT CERTIFICATIONS

or information about icrosoft certi cations, including a full list of available certi cations, 
go to http://www.microsoft.com/learn.

http://microsoft.com/learn
http://aka.ms/practicetests
http://www.microsoft.com/learn
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Quick access to online references

Throughout this book are addresses to webpages that the author has recommended you visit 
for more information. Some of these links can be very long and painstaking to type, so we’ve 
hortene  them for ou to ma e them ea er to t  e e a o com e  them nto a n e 

list that readers of the print edition can refer to while they read.

Download the list at MicrosoftPressStore.com/ExamRefPL900/downloads.

The URLs are organized by chapter and heading. Every time you come across a URL in the 
boo  n  the h er n  n the t to o rect  to the web a e

Errata, updates & book support

e e ma e e er  effort to en ure the accurac  of th  boo  an  t  com an on content  ou 
can access updates to this book—in the form of a list of submitted errata and their related 
corrections—at:

MicrosoftPressStore.com/ExamRefPL900/errata

If you discover an error that is not already listed, please submit it to us at the same page.

For additional book support and information, please visit MicrosoftPressStore.com/Support.

Please note that product support for Microsoft software and hardware is not offered 
through the previous addresses. For help with Microsoft software or hardware, go to 
support.microsoft.com.

Stay in touch

Let  ee  the con er at on o n  e re on w tter  twitter.com/MicrosoftPress.

http://MicrosoftPressStore.com/ExamRefPL900/downloads
http://MicrosoftPressStore.com/ExamRefPL900/errata
http://MicrosoftPressStore.com/Support
http://support.microsoft.com
http://twitter.com/MicrosoftPress
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C H A P T E R  2

Identify the core components 
of Microsoft Power Platform
Microsoft Power Platform consists of primary applications such as Power BI, Power Apps, 
Power Automate, and Power Virtual Agents. However, there are also underlying technologies 
that all the applications can use, including the Microsoft Dataverse database, a collection of 
data connectors, and the AI Builder automation and intelligence engine, as shown in 
Figure 2-1.

FIGURE 2-1 Microsoft Power Platform components

Skills covered in this chapter:
■ Skill 2.1: Describe Microsoft Dataverse

■ Skill 2.2: Describe connectors
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Skill 2.1: Describe Microsoft Dataverse

Microsoft Dataverse is a cloud-based data storage solution that all the Power Platform appli-
cations can use to maintain their data in a secure, manageable environment. The Microsoft 
Dataverse was originally designed for use with Dynamics 365 applications, such as Sales and 
Customer Service. Therefore, Power Platform developers can use their existing Dynamics 365 
business data, logic, and F0rules when creating new content in Power BI, Power Apps, and 
Power Automate.

Introduce Microsoft Dataverse
Power Apps and the other Power Platform tools require data for developers to work with, and 
the  are a  ab e to connect rect  to man  fferent ata ource  nc u n  oca  e  net-
work resources, and cloud-based services.

Storing app data in Microsoft Dataverse
Depending on the nature of the app they are building, it is common for developers to connect 
to multiple data sources to gather the information they need. This can mean accessing multiple 
sites, authenticating with multiple accounts, and updating multiple data points at frequent 
intervals. Microsoft Dataverse can simplify this data gathering model by allowing developers to 
store the data from the different sources in a single protected place, in an integrated form. The 
data stored in Microsoft Dataverse is then available to any of the Power Platform tools, along 
with any Dynamics 365 data that is also stored there.

For example, when an organization relies heavily on data stored in many Excel workbooks, 
importing them one time into Microsoft Dataverse can be more convenient than connecting 
to each one re eate  e er  t me an a   re e  or u ate  hen m ort n  ata nto 

This skill covers how to:
■ Introduce Microsoft Dataverse

■ Describe the difference between databases and Dataverse

■ Describe the differences between Dataverse and Dataverse for Teams

■ Describe tables, columns, and relationships

■ Describe how to use common standard tables to describe people, places, and 
things

■ e cr be bu ne  o c u e  nc u n  bu ne  ru e  rea t me wor flow  an  
actions

■ e cr be ataflow  an  the r u e

■ Describe solutions and their purpose
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Microsoft Dataverse, developers can model and transform the data using Power Query, just as 
they can when importing data using Power BI.

As with direct connections between apps and data sources, Microsoft Dataverse can syn-
chronize with the data sources at regular intervals to keep the stored data updated. The apps 
that use the Microsoft Dataverse data can then be updated with the latest information as well.

Using Microsoft Dataverse with canvas and model apps
As mentioned in Chapter 1, “Describe the business value of Microsoft Power Platform,” Power 
Apps supports two basic app types for internal users: canvas and model apps. (A third type, 
portal apps, is intended to create websites for external users.)

Canvas apps are relatively simple and give the developer a great deal of control over the 
user experience the app provides. Power Apps offers canvas apps with standard functions such 
as read, write, search, and delete based on the structure of the data used by the app. Develop-
ers can use Power Platform connectors to access data sources directly, or they can use Micro-
oft ata er e  t  o b e to create more com e  can a  a  but the con urat on roce  

can become time-consuming for the developer.

Model apps are typically more complex than canvas apps, and they always use Microsoft 
ata er e a  a ata ource  o e  a  a o ha e e  fle b t  a  far a  the u er e er ence 

is concerned; they use the Dynamics 365 framework. After the developer has created the data 
model, Power Apps generates a user interface that is appropriate for it. In fact, some of the 
Dynamics 365 Customer Engagement modules are essentially model-driven Power Apps. This 
makes it easier for developers to create more complex apps than it would be to manually cre-
ate them from a blank canvas.

Describe the difference between databases and Dataverse
Microsoft Dataverse is frequently referred to as a database, in documentation and even in this 
book, but it is actually much more than that. Dataverse is often compared with SQL Server, as 
though the two are equivalents, but while the actual databases the two products create are 
similar in structure, Dataverse is fully integrated into Microsoft’s cloud infrastructure. Hosted 
by Microsoft Azure, Dataverse utilizes many of Azure’s services, not just to store data but also 
to provide data modeling, security, and integration with Microsoft 365 services. To implement 
in SQL Server what Microsoft Dataverse includes as standard features would require a substan-
tial integration and development effort.

Figure 2-2 illustrates the many capabilities that Microsoft Dataverse provides to Power 
Platform developers and consumers.

NEED MORE REVIEW? DATA MODELING AND TRANSFORMATION

or more information on data modeling and transformation, see ill .  onnect to and 
consume data  in hapter , escribe the business value of Power .
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FIGURE 2-2 Microsoft Dataverse is fully integrated into the Azure cloud infrastructure

he a ram e  the ata er e ca ab t e  nto e cate or e  a  fo ow

■ Security—Azure Active Directory (AD) provides identity services, including authen-
tication, authorization, and accounting, for Microsoft Dataverse and all of the Power 
Platform tools.

■ Logic—Dataverse can apply business logic at the data level so that the rules are 
enforced no matter how users and apps are accessing the data.

■ Data—Dataverse and Power Platform provide data modeling, transformation, and 
reporting tools, enabling users to alter the presentation of the data as needed.

■ Storage—All Dataverse data is stored in the Azure cloud, with all of the security, protec-
tion, and fault tolerance that entails. 

■ Integration—Dataverse is integrated with the Microsoft 365 services hosted by Azure, 
nc u n  f ce  harePo nt  chan e  an  ne r e

h e L er er an  other ataba e mana ement ro uct  m ht ro e ome of the e 
services to a degree, none of them can provide the same capabilities as Microsoft Dataverse 
“out of the box.”

Describe the differences between Dataverse and Dataverse 
for Teams

hen a u er create  an a  or flow w th n cro oft eam  for the r t t me or n ta  an a  
from the app catalog, Teams creates a Dataverse for Teams environment to support it. Data-
verse for Teams is a separate implementation of Microsoft Dataverse that performs the same 
basic functions for that particular team as the Dataverse does for a Power Platform environ-
ment  ata er e for eam  tore  the team  ata  a  flow  an  bot  an  ma e  them a a -
able to other team members. Dataverse for Teams is provided with most of the Microsoft 365 
licenses that include Microsoft Teams 
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The environment that Microsoft Teams creates appears on the Environments page in the 
Power Platform admin center, as shown in Figure 2-3, with Microsoft Teams listed as its type. 

owe er  the a  an  flow  that u er  create n eam  o not a ear n the Power A  orta  
or the Power Apps mobile app.

FIGURE 2-3 A Dataverse for Teams environment in the Power Platform admin center

he a  an  flow  tore  n a ata er e for eam  en ronment are acce b e to team 
members using links from within Teams or, when outside of Teams, through a web browser, as 
long as the user has a standalone Power Apps license. Team members can also invite guests 
an  ro e them w th the ab t  to co er an  run the a  flow  an  bot  n the ataba e 
for eam  en ronment  owe er  the ue t  cannot create or mo f  a  an  flow

The Dataverse for Teams environment has no application programming interface (API) 
acce  an   a a ab e on  to a  flow  an  bot  w th n that en ronment  tora e  m te  
to  ab te  er team  w th u  to one m on tab e row  he cen e u ort  u  to e 
teams, with one additional team for every 20 licenses purchased. 

If API access is needed, or if the environment’s storage limit is reached, or if users need to 
acce  the a  flow  an  bot  u n  the tan a one Power P atform too  t  o b e for a 
tenant admin to upgrade the Dataverse for Teams environment to a standard Microsoft Data-
verse environment using the Power Platform admin center portal.

escribe tables, columns, and relationships 
Microsoft Dataverse is a cloud-based data storage solution, which means it is available to any 
users with internet access and appropriate credentials. As with most of Microsoft’s cloud-based 
products, Microsoft Dataverse uses Azure Active Directory (AAD) for user authentication 
and authorization. Organizations that are Microsoft 365 subscribers can use their same user 
accounts to access Microsoft Dataverse data; Dynamics 365 subscribers are already accessing 
their Microsoft Dataverse data with their AAD user accounts.

Power Platform developers can create multiple Dataverse database instances to accommo-
date the needs of various apps and users. Each database instance can support up to 4 terabytes 
of storage; additional storage is also available for purchase.
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EXAM TIP

ince the publication of this boo  in its rst edition, icrosoft has made substantial changes 
to the terminology used in Power Platform. What used to be called the Common Data Ser-
vice is now icrosoft ataverse, and the elements of the databases it creates have also been 
renamed, as follows

What used to be called: Is now called:

Common Data Service Microsoft Dataverse

Entities Tables

Fields Columns

Records Rows

While much of Microsoft’s own documentation has already been updated with the new ter-
minology, there are still a great many sources that have not. andidates for the P  exam 
should be conscious of these modi cations when selecting preparation materials.

Using tables
hen a e e o er create  a ataba e n tance n cro oft ata er e  t con t  of a tan ar  

set of tables, with each table having a standard set of columns. A default Microsoft Dataverse 
instance has a base set of standard tables, some of which are shown in Figure 2-4, any of which 
the developer can select and populate with data from an outside source.

FIGURE 2-4 Standard tables in a Microsoft Dataverse instance

In addition to the standard tables created with every Microsoft Dataverse instance, devel-
o er  can create cu tom tab e  to u t the re u rement  of ec c bu ne  a cat on  
assuming that none of the standard ones are suitable. It is possible to rename a standard table 
if that makes it more suitable to the application that will use it.
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Creating a custom table is simply a matter of clicking the +New table button on the Tables 
screen in the Power Apps portal to open the dialog box shown in Figure 2-5 and supplying a 
name for the table. After expanding the More settings header, the developer can specify the 
table type and the ownership option. After the developer has created the new table in the 
Power Apps portal, they can create custom columns within it.

Aside from the Standard table type, the developer can also choose the Activity table type, 
which is a table that can manage tasks for which it is possible to create a calendar entry, such as 
appointments, phone calls, faxes, and emails.

The other option for the Standard table type is its ownership, which has the following 
options:

■ User or team—Actions that developers can perform on this table’s records are con-
trolled at the user level. User or team ownership is the only possible option for Activity 
tables.

■ Organization—Access to the data stored in the table is controlled at the organization 
level.

FIGURE 2-5 New table dialog box in the Power Apps portal
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Using columns
Columns are the attr bute  w th n a tab e that conta n ec c t e  of ata  u t a  an ent t  n 
the ommon ata er ce  the e u a ent of a tab e n cro oft ata er e  a e  n an ent t  
is the equivalent of a column in a table, which contains a particular data point for each record, 
represented by a row in the table. For example, every table has an Address column by default, 
wh ch  con ure  w th a ata t e ca e  u t ne e t  n cat n  that e er  a ue for that 
column can consist of one or more lines of plain text. Other columns might have data types 
uch a  ho e umber  ate an  me  or Phone

Just as a standard set of tables exists in every database instance, a standard set of columns 
exists in every table, as shown in Figure 2-6. Depending on the table, there can be just a few 
standard columns or over a hundred.

FIGURE 2-6 Standard columns in a Microsoft Dataverse table

NOTE COMPLEX AND RESTRICTED TABLES

Apart from standard and custom tables, icrosoft ataverse also supports two other types 
of tables  complex tables and restricted tables. omplex tables include real time wor flows, 
plug ins, or other types of server side business logic. estricted tables typically contain con-

guration data for speci c products. either of these table types is typically used by Power 
Apps citi en developers, and both have licensing re uirements that go beyond the Power 
Apps/Power Automate Plan 1 license needed for standard and custom tables. For complex 
tables, users must have a Power Apps Power Automate Plan  license. or restricted tables, 
users must have a license for the speci c ynamics  product that uses the table, such as 
Dynamics 365 Sales or Customer Service.
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Developers can often use the standard columns for most purposes, but when they cannot, it 
is possible to create customized columns. Clicking the +Add column button on a table page in 
the Power Apps portal opens the Column properties dialog box, as shown in Figure 2-7.

FIGURE 2-7 Column properties dialog box in the Power Apps portal

Understanding relationships
Depending on the nature of the app a developer is creating and the data that it will use, it 
might be a good idea to create multiple tables to hold different types of data, rather than store 
many different data types in a single table.
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For example, in the case of an order entry app, the developer might need to maintain a list 
of incoming invoices and a list of the products ordered on each invoice. The database for this 
app would therefore need—at minimum—records for the invoices and records for the prod-
ucts ordered. There would presumably also need to be records for customer information and 
records for an inventory of products. Storing all of this information in a single table would be 
complicated at best.

To better organize the data for the app, it would therefore be preferable to create multiple 
tables and establish relationships between them. If the developer creates separate tables for 
the invoices and the products ordered, there could be said to be a one-to-many (also called a 
parent/child or 1:N) relationship between the two tables. The invoice table would be the one 
(or the parent), and the products table could contain as many product records (or children) as 
are needed for each invoice.

In the same way, the invoice table can have a many-to-one (N:1) relationship to a table 
containing customer information. Each customer can have many invoices, but each invoice is 
a oc ate  w th on  one cu tomer  h  t e of re at on h  between tab e  a ear  a  a e  
type called a ookup e .

Microsoft Dataverse also supports many-to-many (or N:N) relationships between tables, in 
which many records in one table are associated with many records in another table, in what are 
known as peer relationships.

A  ment one  ear er  the tan ar  tab e  ro e  b  cro oft ata er e are uf c ent 
for the needs of most developers and their apps, and the relationships between the tables are 
already in place. Selecting any table in the Power Apps portal and selecting the Relationships 
tab displays the existing relationships and their types, as shown in Figure 2-8.

From this screen, it is also possible for developers to create new relationships by clicking 
the +Add relationship button and choosing Many-to-one, One-to-many, or Many-to-many, to 
open a dialog box like the one shown in Figure 2-9.

FIGURE 2-8 The Relationships tab for the Contact table in the Power Apps portal
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FIGURE 2-9 The One-to-many dialog box in the Power Apps portal

Describe how to use common standard tables to describe 
people, places, and things
As mentioned earlier in this chapter, creating a Microsoft Dataverse instance in an environment 
automatically populates the database with a collection of standard tables that are designed to 
support the most commonly used types of business data, including the following:

■ Account

■ Address

■ Appointment

■ Attachment

■ Business Unit

■ Contact

■ Currency

■ Email

■ Feedback
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■ Letter

■ Mailbox

■ Organization

■ Phone call

■ Position

■ Task

■ Team

■ User

These tables represent people, places, and things, elements that many businesses use on 
a daily basis when communicating both internally and outside the organization. Each table 
includes columns appropriate to its subject, as shown in Figure 2-10. The standard tables are all 
customizable, making it possible for developers to add new columns or modify existing ones as 
needed.

FIGURE 2-10 Columns in the Account table in the Power Apps portal

escribe business logic uses, including business rules, 
real time wor flows, and actions
Power Apps provides several mechanisms that developers can use to implement business logic 
n the r a  nc u n  bu ne  ru e  wor flow  an  act on  he e mechan m  are e cr be  

in the following sections. 

NEED MORE REVIEW? STANDARD TABLES

or more information on standard tables, see escribe tables, columns, and relationships,  
earlier in this chapter.
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Business rules
Business rules enable developers to implement business logic on data stored in the Microsoft 

ata er e  ecau e the ru e  a  to the ata  an  not to a ec c a  the  ta e effect 
howe er the ata  u e  or e am e  f the a ue of the ountr  e  n a tab e  entere  a  

ana a  a bu ne  ru e can enab e a t a hanumer c Po ta  o e e  an  h e the e
t numer c  o e e  u e  for  a re e

Business rules consist of conditions and actions. Conditions are circumstances that must be 
met for the rule to apply, and actions are the procedures taken when the circumstances of the 
con t on are met  hen a e e o er o en  a tab e n the Power A  orta  an  e ect  
New > Business Rule, a New business rule canvas appears, as shown in Figure 2-11.

A  w th a bu ne  roce  flow  e e o er  can ra  e ement  from the om onent  ane 
to the canvas. Selecting an element on the canvas causes the Properties interface for that 
element to appear in the right pane. The combination of conditions and actions creates an IF/
THEN logic statement that appears in the Business Rule (Text View) box on the canvas.

or a con t on  the e e o er con ure  one or more ru e  ec f n  when the act on  
hou  occur  n the ure  the con t on ca  for the ountr  e  to ha e the a ue ana a  

hen that con t on  met  the ec e  act on  occur  he e e o er can then create act on  
that cau e the   o e e  to be h en an  the ana an format Po ta  o e e  to be 
shown.

Conditions can be more complex, with multiple rules that use Boolean AND/OR operators 
to specify whether both conditions, or either one of the conditions, must be met for the actions 
to apply. The rule can also include multiple actions that execute when the condition is met.

FIGURE 2-11 A New business rule canvas in the Power Apps portal
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The most common functions of business rules are to simplify the process of supplying data 
for users and verify the accuracy of the data that users supply. To that end, developers can 
create ru e  that et a ue  for e  c ear the a ue  from e  an  a ate the ata entere  
nto e  n mo e r en a  on  bu ne  ru e  can a o how  h e  enab e  an  ab e 
e  or e am e  when u er  are re u re  to u  the r annua  ncome n a e  a ru e can 

enab e a t ona  e  for er cat on f the ncome e cee  a ec e  amount

eal time wor flows
e ti e workflows are a means of automating repetitive processes on tables that do not 

re u re u er nteract on  or flow  e bu ne  roce e  are or an e  nto ta e  each 
of wh ch ha  a er e  of te  he te  can cau e the wor flow to create  u ate  an  a n 
tab e row  a  we  a  aunch other wor flow  Another t e of wor flow  the background 
workflow, is run by Power Automate.

Actions
Actions, also known as custom actions or custom process actions, are similar to real-time 
wor flow  n that the  are e  nto ta e  an  te  an  con t of con t on  an  act on  
Custom actions expand the native capabilities of Power Platform by creating custom messages. 
Power A  ha  bu t n me a e  that u e erb  uch a  reate  ate  an  e ete  th 
custom actions, users can create additional messages that consist of multiple steps, resulting in 
new verbs, such as Approve, Escalate, or Convert.

escribe dataflows and their uses
D t flows are Power Apps features that enable developers to gather data from multiple 
sources, combine and transform the data, and store it in a table, either in the Microsoft Data-
verse or in Azure Data Lake Storage. Once stored, the data is accessible to Power Apps apps 
an  refre he  accor n  to a che u e ec e  b  the e e o er  ther e e o er  n the 
or an at on can then ma e u e of the ataflow w th a urance that t  u  to ate an  or a-
nized into a useful form.

Describe solutions and their purpose
One of the basic design principles of the Microsoft Dataverse is the ability to customize the 

ataba e to u t ec c a cat on  he e ten on  that e e o er  create  ac a e  an  
deploy to the Dataverse are called solutions. A solution consists of all the customizations made 
to the ata er e  nc u n  an  mo cat on  that e e o er  m ht ma e to an e t n  o u-
t on  he ent re o ut on  ac a e  a  a n e e that e e o er  can tr bute an  m ort 
into other environments.
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Solutions can contain a variety of components generated by the Power Platform tools, 
nc u n  Power A  can a  a  an  mo e r en a  Power Automate flow  cu tom 

connectors, and Dataverse tables. However, solutions do not contain any business data.

Developers can create two types of solutions, as follows:

■ Unmanaged nten e  for e e o ment en ronment  n wh ch mo cat on  are 
being made to the solution. Developers can export an unmanaged solution as either 
a managed or unmanaged solution. After a developer imports an unmanaged solu-
t on  e et n  the o ut on cau e  the o ut on e to be e ete  but the cu tom at on  
applied to the environment remain in place.

■ Managed—Intended for nondevelopment situations, such as test and production 
environments. Developers cannot export a managed solution or edit the components 
n a mana e  o ut on rect  the  mu t r t a  the com onent  to an unmana e  

solution, which is editable. Deleting a managed solution causes all of the customizations 
included in the solution to be removed from the environment.

he t ca  ro re on  for e e o er  to create an  re ne an unmana e  o ut on n a 
development environment and then export it as a managed solution for deployment in a test 
environment and later a production environment, as shown in Figure 2-12.

Solution A (unmanaged) Solution A (managed)

System solution
Import

managed
solution

Export as
managed

System solution

DEVELOPMENT ENVIRONMENT TEST ENVIRONMENT

FIGURE 2-12 Development progression using unmanaged and managed solutions

To create a solution, a developer clicks the New solution button on the Solutions page in 
the Power Apps portal to open the dialog box shown in Figure 2-13. After the solution is cre-
ated, the developer can then create components or add existing ones. Developers can employ 
solutions in a variety of use cases, including application lifecycle management and business 

roce  flow
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FIGURE 2-13 The New solution dialog box in the Power Apps portal

Skill 2.2: Describe connectors

Connectors are the Power Platform components that allow Power Apps and Power Automate 
to nteract w th out e a cat on  er ce  an  ata e  an  ut e the r ata  un re  
of public connectors are available to Power Platform users, and for those applications and ser-
vices that are not supported, it is possible for developers to create custom connectors.

A connector is a proxy wrapper that Power Platform tools use to access an application 
programming interface (API) provided by an application or service. Many applications and 
cloud services have the necessary APIs, and the Power Platform connectors function as prox-
ies, or intermediaries between the outside APIs and the internal Power Platform tools. The 
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connector, in its role as a proxy, authenticates to the outside application or service and then 
provides Power Apps and Power Automate with access to its data.

escribe triggers, including trigger types and where 
triggers are used
Triggers are com onent  n Power Automate that cau e a flow to be n runn n  ome tr er  
can be che u e ba e  o that the flow aunche  at a ec c ate an  t me  other  can be e ent 
ba e  o that the flow aunche  when a u er erform  a ec c ta  or e en manua  n wh ch a 
u er aunche  a flow b  c c n  or ta n  a button  owe er  there are a o tr er  a oc ate  
w th ata connector  o that chan e  n o n  a ata ource cau e a flow to aunch

or e am e  the connector for harePo nt nc u e  tr er  that can aunch a flow when 
an tem  create  when an tem  create  or mo e  or when a e  create  n a fo er  a  
shown in Figure 2-14.

FIGURE 2-14 The Build an automated flow dialog box from the Power Automate portal

This section covers how to:
■ Describe triggers, including trigger types and where triggers are used

■ Describe actions

■ Describe licensing options for connectors, including standard or premium tier

■ Identify use cases for custom connectors
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hen a e e o er create  an automate  flow that  a flow that  aunche  b  an out e 
event—two types of triggers are available:

■ Polling triggers—Connect to the outside data source at scheduled intervals to check for 
new ata  aunch n  the flow u n  that new ata a  n ut when t become  a a ab e

■ Push triggers L ten at a er er en o nt for not cat on  that a ec c e ent ha  
occurre  on an out e a cat on or er ce  aunch n  the flow when the not cat on 
arrives

hen e e o er  create n tant flow  or che u e  flow  the  t  u e tr er  but the e 
tr er  funct on autonomou  An n tant flow u e  a tr er that  t e  to a button or other 
contro  n an a  that re u re  u er nteract on to aunch the flow  che u e  flow  u e a tr -

er that the e e o er con ure  to act ate at a ec c ate an  t me  u n  the nterface 
shown in Figure 2-15.

FIGURE 2-15 The Build a scheduled flow dialog box from the Power Automate portal

Describe actions
Actions are ec c mo cat on  ma e to the ata ro e  b  an out e a cat on or 
service. In Power Automate, actions are usually the result of a trigger, but developers can 
use them in Power Apps as well. For example, when a developer creates a manual trigger in a 
Power Automate flow  the ne t te   to e ect an act on that w  be the re u t of the tr er  a  
hown n ure  A  an  flow  can nc u e mu t e act on  u n  fferent connector  to 

perform a sequence of tasks.
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FIGURE 2-16 The Choose an action dialog box in the Power Automate portal

Actions can cause an application or service to perform a task, such as send an email, or 
modify the source data in some way. For example, Figure 2-17 contains the interface for an 
act on that e ete  a row from a ec c ce  rea heet

FIGURE 2-17 The Delete a row action for Excel in the Power Automate portal
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he e e o er u e  the nterface to ec f  the ocat on of the ce  e  ent f  the wor -
heet n the e on wh ch the act on w  be erforme  an  ec f  the row to be e ete  

Other actions for the Excel connector make it possible to get data from a worksheet or update 
a wor heet w th new ata u e  b  the a  or flow  he act on  for the man  other connec-
tors depend on the capabilities of the application or service.

escribe licensing options for connectors, including 
standard or premium tier
As mentioned earlier, Power Platform provides connectors for over 200 applications and 
services, and Microsoft is regularly adding new ones. There are two classes of connectors, 
standard and premium, access to which is based on the Power Apps or Power Automate license 
in use.

Standard connectors are available to all licensees of Power Apps and Power Automate, 
regardless of the plan or product through which the user obtained the license. The standard 
connector  nc u e tho e for man  of the cro oft  an  f ce  a cat on  an  er-
vices, as well as for popular social media services, a sampling of which is shown in Figure 2-18.

FIGURE 2-18 Sampling of standard connectors in Power Automate

The connectors designated as premium are available to licensed users of the standalone 
versions of Power Apps (both the per user and the per user, per app plans) and Power Auto-
mate both the er u er an  er flow an  a  we  a  to nam c   u er  he rem um 
connectors feature those for many commercial Microsoft and third-party services, including 
SQL Server and Dynamics 365. A sampling of the premium connectors is shown in Figure 2-19.

Power Apps standalone licenses include Power Automate capabilities, as long as the Power 
Automate flow  e t n the conte t of a Power A  a cat on  he e conte tua  flow  are 
permitted to use whatever standard and premium connectors are provided with the Power 
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A  cen e  tan a one flow  that are not art of a Power A  a cat on are not u orte  
by the Power Apps license; a standalone Power Automate license is required.

FIGURE 2-19 Sampling of premium connectors in Power Automate

L cen e  cro oft  an  f ce  u er  ha e acce  to the tan ar  connector  n 
Power Apps and Power Automate, but they do not have access to premium connectors. To gain 
access to the premium connectors, they need a standalone Power Apps and/or Power Auto-
mate license as well.

EXAM TIP

andidates for the P  exam should be aware of the fact that, despite their being 
referred to by the single name Power Platform, the Power , Power Apps, Power Automate, 
and Power Virtual Agents tools are separate products, each re uiring its own license and 
with its own licensing terms. or a full description of the licensing terms for Power Apps, 
Power Automate, and Power Virtual Agents, see the licensing guide available at https
go.microsoft.com/fwlink/?linkid=2085130.

Identify use cases for custom connectors
As mentioned earlier, a connector is a wrapper that surrounds a REST API supplied by the 
application or service that will be the data source. Power Platform provides connectors for 
a great many applications or services, but certainly not for every one. For developers who
require access to data sources for which there are no public connectors available, it is possible 
for them to create their own custom connectors.

hen a e e o er create  a cu tom connector  t  art of the current wor n  en ron-
ment an   u ab e on  b  the a  an  flow  o erat n  n that ame en ronment  t  a o 

http://go.microsoft.com/fwlink/?linkid=2085130
http://go.microsoft.com/fwlink/?linkid=2085130
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nece ar  for con umer  runn n  a  or flow  that u e cu tom connector  to ha e the r own 
credentials for authentication to the data source, if the data source requires them. Unlike with 

ub c connector  there  no wa  for con umer  of a hare  a  or flow u n  cu tom connec-
tors to inherit credentials supplied by the developer.

Depending on the application or service for which the developer will create a custom 
connector, there might or might not be an existing API with which the connector can com-
municate. A third-party application or service might already have an API in place. If not, the 
developer might have to discuss with the third party the possibility of their creating one. For an 
internally developed application or service without an API, the developer might have to create 
one u n  a too  uch a  A ure unct on  A ure eb A  or A ure AP  A

here are e era  wa  n wh ch a cu tom connector can commun cate w th the AP  hen a 
e e o er run  the u tom onnector ar  the fo ow n  o t on  are ro e

■ Create from blank

■ Create from Azure service

■ m ort an enAP  e

■ Import an OpenAPI from URL

■ Import a Postman collection

enAP  former  nown a  wa er  an  Po tman are e n t on e format  that ro e 
the commun cat on nformat on the cu tom connector nee  hen creat n  a cu tom con-
nector from scratch (using the Create from blank option), the developer is led by the wizard 
through four stages:

1. General—Prompts for an icon and color for the connector tile and the host name for the 
API, as shown in Figure 2-20

FIGURE 2-20 he enera  tab of the u tom onnector ar
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2. Security—Prompts for the authentication method the connector should use to access 
the API: Basic authentication (as shown in Figure 2-21), API Key, or OAuth 2.0

FIGURE 2-21 he ecur t  tab of the u tom onnector ar

3. De nition—Provides the interface for creating the connector’s actions, triggers, and 
policies, as shown in Figure 2-22

FIGURE 2-22 he ef n t on tab of the u tom onnector ar
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4. Test Pro e  a atform for te t n  ec c o erat on  n the cu tom connector  a  
shown in Figure 2-23

FIGURE 2-23 he e t tab of the u tom onnector ar

After developers have created custom connectors, they can share them with users inside 
the r or an at on  har n  an a  or flow that u e  a cu tom connector ma e  t acce b e to 
the recipients of the share. Developers can also share their custom connectors with other users 
by selecting Invite other user from the Custom connectors page to display the interface shown 
in Figure 2-24.

FIGURE 2-24 The Share tab of a custom connector

To share a custom connector with users outside of the organization, developers must sub-
m t t for cert cat on b  cro oft  wh ch a ate  the connector  funct ona t  an  content  
The connector then undergoes a testing phase in a preview area, and when testing is complete, 
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t  e o e  for ub c acce  onnector  that are cert e  an  ub he  b  cro oft mu t 
be released as open source software.

Chapter summary
■ Microsoft Dataverse is a cloud-based data storage solution that the Power Platform 

applications can use to maintain their data in a secure, manageable environment.

■ The Power Platform tools are able to connect directly to many different data sources, 
nc u n  oca  e  networ  re ource  an  c ou ba e  er ce

■ A default Microsoft Dataverse instance has a base set of standard tables, which the 
developer can populate with data from outside sources.

■ o umn  are the attr bute  w th n a tab e that conta n ec c t e  of ata  f an ent t  
in the Common Data Service is the equivalent of a table in Microsoft Dataverse, then a 

e   the e u a ent of a co umn n the tab e

■ An en ronment  a conta ner for the a  an  flow  create  n Power A  an  Power 
Automate, as well as the data they use.

■ Connectors are Power Platform components that allow Power Apps and Power Auto-
mate to nteract w th out e a cat on  er ce  an  ata e  an  ut e the r ata

■ r er  are com onent  n Power Automate that cau e a flow to be n runn n  Act on  
are ec c mo cat on  ma e to the ata ro e  b  an out e a cat on or 
service.

Thought experiment

In this thought experiment, demonstrate your skills and knowledge of the topics covered in this 
cha ter  ou can n  an wer  to th  thou ht e er ment n the ne t ect on

a h  tu n  for the PL  cert cat on e am an  becom n  ncrea n  confu e  at 
the terminology surrounding Microsoft Dataverse. Some of the sources he is consulting have 
confl ct n  nformat on  an  he  not ure wh ch ource  are correct  entua  a h n  a 
source that explains how the terminology has changed in recent years. For each of the follow-
ing Microsoft Dataverse terms, specify the letter of the earlier term it replaced. 

1. Microsoft Dataverse

2. Table

3. Column

4. Record

a. Field

b. Row

c. Common Data Model

d. Entity

e. Common Data Service

f. Relationship
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Thought experiment answers

This section contains the solution to the thought experiment. Each answer explains why the 
answer choice is correct.

1. e. Microsoft Dataverse was originally called the Common Data Service.

2. d. The tables found in a Microsoft Dataverse database instance were formerly called 
entities in the Common Data Service.

3. a. The columns found in a Microsoft Dataverse database instance were formerly called 
e  n the ommon ata er ce

4. b. The rows found in a Microsoft Dataverse database instance were formerly called 
records in the Common Data Service.
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Index

Numbers
100% stacked charts, 88

A
AAD (Azure Active Directory)

authentication, 37
Power Platform security, 32

abandonment charts, 242
access

IAM, 32
Power BI

access transaction example, 35–36
accessing data, 108

Power Platform accessibility guidelines, 50
actions, 72

calling, 235
choosing, 76–77
Compose action, 210
Create CSV table action, 210–211
Create HTML table action, 211
Data Operation actions, 210–212
deleting rows, 77–78
dragging/dropping, 210
Filter array action, 211
inserting, 209–210
Join action, 211
modifying, 208–209
Parse JSON action, 211–212
Power Virtual Agents, 226
Select action, 212

Activity table type, 65
administration

apps, managing, 41–42
Microsoft 365, 46–47
Power Apps, Environment Admin, 38
Power Platform, 30–32, 46–48
users

basic users, 39
delegates, 39
managing, 42–44

aggregate functions, 117–118
A  Art c a  nte ence  Power rtua  A ent  
AI Builder, 2
alerts, Power BI, 126–127

analytics
Analytics page, Power Virtual Agents, 242–243
Power Platform, 54–55

App Designer, Power Apps, 10–12
appending queries, 114
approvals, use cases, 197–198
apps (applications)

blank apps, data connections, 155–156
building

apps, 125
canvas apps, 152–165
with Power Apps, 10–12

Business Central app, 25
canvas apps, 10, 144–146

building, 152–165
connectors, 155–159
controls, 160–163
creating from data, 159–160
data connections, 155–156
data sources, 153–155, 156–158
designing the user experience, 160–163
embedding in Microsoft Teams, 165
Microsoft Dataverse, 61
publishing, 163–164
sharing, 163–164
templates, 159

Commerce app, 25
Customer Service app, 25
data sources, 153–155
designing, 10–12
Dynamic 365 apps

feedback loops, 24
list of apps, 24–25
Power Platform operation, 23–25

embedding in Microsoft Teams, 165
Field Service app, 25
Finance app, 25
FlooringEstimates app, 160–163
help desk app, 144–146
Human Resources app, 25
licensing, 148
managing, 41–42
Marketing app, 25
Microsoft 365 apps, Power Platform operation, 25–26
Microsoft Dataverse, storing app data, 60–61
mobile apps
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apps (applications)

blank apps, data connections, 155–156
bots

actions, 226
chatbots, 217, 218–220

building, 232–243
calling actions, 235
condition nodes, 231–232
creating, 232–233
message nodes, 229
monitoring, 241–242
monitoring performance, 242–243
publishing, 220–221, 238–243
question nodes, 230–231, 234
testing, 238
topics, 233–234
trigger phrases, 227–229

flow nteract on  
row e tab  Power  menu bar  

brow er re u rement  Power A  
bubble charts, 93
building

apps, 125
canvas apps, 152–165
chatbots, 232–243
c ou  flow  

a hboar  Power  
model-driven apps, 165–174

Business Central app, 25
bu ne  roce  flow  
business rules, 70–72
bu ne  a ue  Power P atform

extending business solutions, 23–30
services, 2–22

button flow  n tant c ou  flow    

C
calling actions, 235
canvas apps, 10, 144–146

building, 152–165
connectors, 155–159
controls, 160–163
creating from data, 159–160
data connections, 155–156
data sources, 153–155, 156–158
designing the user experience, 160–163
embedding in Microsoft Teams, 165
Microsoft Dataverse, 61
publishing, 163–164
sharing, 163–164
templates, 159

car  Power  
channels, publishing chatbots to, 220–221
charts

100% stacked charts, 88
abandonment charts, 242
area charts, 91
bar charts, 87–90

Power Automate mob e  
Power  

model apps, Microsoft Dataverse, 61
model-driven apps, 10, 146–148

building, 165–174
creating from tables, 165–169
modifying columns, 172–173
modifying forms, 169–172
publishing, 173–174
sharing, 173–174

ew  
orientation, 146
orphaned apps, 53
portal apps, 148–149
portals, 10
Power   
Power P atform  a  connect t erformance  
publishing, 163–164
Sales app, 24
sample app, 11–12
sharing, 38–39, 163–164
Supply Chain Management app, 25
tem ate a  Power  
th r art  a er ce  Power P atform con um t on 
of, 29

A  eta  creen  cro oft eam  
A  tab  Power  menu bar  
A ource  u e ca e  
area charts, 91
auditing

Au t e ort  P  
Power P atform  

authent cat on  AA  
author n  can a  Power rtua  A ent  
automate  c ou  flow    
automat n  roce e  Power Automate  

automate  c ou  flow  
bu ne  roce  flow  
co e ew  
creat n  flow  

e to  flow  
flow roce e  
flow tem ate  
n tant c ou  flow  button flow  

interoperation, 18–19
portal, 15
che u e  c ou  flow  

A ure AP  ana ement mo u e  
A ure c ou  nfra tructure  cro oft ata er e 
integration, 61–62
A ure o n t e er ce  
A ure er ce  Power P atform con um t on of  

B
Back-End clusters, 35, 37, 105–108
bar charts, 87–90
basic users, 39
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dashboards

bubble charts, 93
clustered charts, 88–89
column charts, 87–90
combo charts, 90–91
donut charts, 92
engagement charts, 242
engagement over time charts, 243
escalation charts, 242
funnel charts, 89
gauge charts, 95
line charts, 90
pie charts, 92
rate drivers charts, 243
resolution charts, 242
scatter charts, 93
session outcomes over time charts, 243
stacked charts, 87–88
waterfall charts, 89–90

chatbots, 217, 218–220
building, 232–243
calling actions, 235
condition nodes, 231–232
creating, 20–22, 232–233
message nodes, 229
monitoring

performance, 242–243
usage, 241–242

publishing, 220–221, 238–243
question nodes, 230–231, 234
testing, 238
topics, 233–234
trigger phrases, 227–229

choosing actions, 76–77
citizen developers

Power Automate, 181
Power Virtual Agents, 218

cleaning data, Power BI, 112–117
c ou  flow

automate  c ou  flow    
building, 200–206
n tant c ou  flow  button flow    

modifying, 206–210
running, 212–215
che u e  c ou  flow    

testing, 212–215
clustered charts, 88–89
clusters

Back-End clusters, 35, 37, 105–108
WFE clusters, 33–34, 103–105

code view, Power Automate, 17
CoE (Center of Excellence) Starter Kit, 54
column charts, 87–90
columns

Microsoft Dataverse, 66–67
model-driven apps, 172–173
removing, 113–114

combining
data from multiple sources, Power BI, 109–111
queries, 114–117

combo charts, 90–91

comments, Power BI, 127–128
Commerce app, 25
Common Data Service. See Microsoft Dataverse
complex tables, 66
Compliance Manager, STP, 50–51
Compose action, 210
compromised data, 53
condition nodes, 231–232
con t ona  flow  
con ur n  contro  w th formu a  
connecting to data, Power BI, 109–111
connectors, 18, 74–75, 182, 187

canvas apps, 155–159
credentials, 38
custom connectors, 79–83
data connectors, 2
function-based connectors, 187
identity, 79–83
licensing, 78–79
permissions, 188–190
proxies as, 74–75
sharing, 82–83
tabular connectors, 187
triggers, 19

consolidating data, Microsoft Dataverse, 14
contro  con ur n  w th formu a  
conversations (topics), 222–223
co-owners, 40
Create CSV table action, 210–211
Create HTML table action, 211
Create tab, Power BI menu bar, 96
creating

chatbots, 20–22
dashboards, Power BI, 137–139
demonstration websites, 238–241
flow  
live pages, 139
model-driven apps, from tables, 165–169
reports, Power BI, 132–133
visualizations, Power BI, 133–134
workspaces, 102–103

CSV tables, 210–211
custom actions, 72
custom connectors, 79–83
Customer Service app, 25
customizing

System Customizer, 39
tables, 64–65

D
dashboards

CoE Starter Kit, 54
Power BI, 5

building basic dashboards, 131–141
creating, 137–139
`publishing, 140–141
Share Dashboard dialog, 32–33
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dashboards

developer environments, 46
Environment Admin, 38
Environment Maker, 38
production environments, 46
sandbox environments, 46
security roles, 38
trial environments, 46

error  flow  
escalation charts, 242
exporting Power BI content, 125
expressions, 194–197

F
features, unused, 53
feedback loops, Dynamic 365 apps, 24
Field Service app, 25
Filter array action, 211

ter
r throu h ter  

modifying, Power BI, 129–130
Pa e ter  
Power BI, 127–130

e ort ter  
ua  ter  

Finance app, 25
FlooringEstimates app, 160–163
flow  Power Automate

automate  c ou  flow    
ba c c ou  flow  
bot interactions, 226
building, 200–206
bu ne  roce  flow  
calling actions, 235
code view, 17
Compose action, 210
con t ona  flow  
Create CSV table action, 210–211
Create HTML table action, 211
creating, 15, 178
Data Operation actions, 210–212
Describe it to design it page, 180

e to  flow    
dragging/dropping actions, 210
errors, 53–54
Filter array action, 211
inserting actions, 209–210
n tant c ou  flow  button flow    

Join action, 211
launching from chatbots, 236–237
oo n  flow  

modifying
actions, 208–209
flow  

Parse JSON action, 211–212
Power Virtual Agents, 226
processes, 14
runn n  c ou  flow  
che u e  c ou  flow    

`sharing, 140–141
viewing options, 125

recipent options, 141
data, compromised, 53
data connections, 2

blank apps, 155–156
canvas apps, 155–156
Power BI, 109–111

Data Hub tab, Power BI menu bar, 96
Data Operation actions, 210–212
Data Role, 37
data sources

canvas apps, 153–155, 156–158
identifying, 118–123

Data tab, Power BI menu bar, 98–99
data transformations, Power BI, 112–117
data types

modifying, Power BI, 112–113
Power BI Desktop data types, 120–123
service data types, 118–119

databases versus Microsoft Dataverse, 61–62
ataflow  

datasets (shared), use cases, 123–124
Dataverse for Teams versus Microsoft Dataverse, 62–63
delegates, 39
deleting rows, 77–78
demonstration websites, creating, 238–241
Describe it to design it page, Power Automate, 180
designing apps, 10–12

e to  flow    
desktops

building apps, 125
Power Automate Desktop, 199–200
Power BI, 100, 120–123
publishing, 125

Details screen, Power Apps, 27
developer environments, 46
DLP (Data Loss Prevention) policies, 48–49
Documents & Resources, STP, 50
donut charts, 92
dragging/dropping actions, 210

r throu h ter  
Dynamic 365 apps

feedback loops, 24
list of apps, 24–25
Power Platform operation, 23–25

E
elements, renaming, 114
embedding apps into Microsoft Teams, 165
End of Conversation topic, 242
engagement charts, 242
engagement over time charts, 243
entities, Power Virtual Agents, 223–225. See also tables
Environment Admin, 38
Environment Maker, 38
environments, 44–46

boundaries, 38
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Microsoft Dataverse (formerly Common Data Service)

Select action, 212
ow flow  

tem ate    
te t n  c ou  flow  
u e ca e  

form  mo f n  
formulas

con ur n  contro  
erform n  o erat on  

u e ca e  
funct on  a re ate  
funct on ba e  connector  
funne  chart  

G
atewa  o e mo u e  
au e chart  
et ata tab  Power  menu bar  

governance
o  tarter t  

Power P atform  
reet n  efau t  Power rtua  A ent  

H
he  e  a  
home a e  Power  

ome tab  Power  menu bar   
HTML tables, Create HTML table action, 211

uman e ource  a  

I
A  ent t  an  Acce  ana ement  

ent f n  ata ource  Power  
identity

connector  
A  

n u tr e   e on  P  
n tant c ou  flow  button flow    
nte rat n  ata  cro oft ata er e  
nteract n  w th Power  content  

interoperation
Power A  
Power Automate  
Power  

J
Join action, 211

 Par e  act on  

K
e  nfluencer  
P  e  Performance n cator  

L
an ca e or entat on  a  

Learn tab  Power  menu bar  
licensing

a  
connector  
Power A  

ne chart  
n n  to c   

e a e  creat n  
oo u  e  
oo n  flow  
oo  fee bac  nam c  a  

M
mana e  o ut on  
managing

a  
u er  

man to man   re at on h  
man to one  re at on h  

ar et n  a  
menu bar (Power BI)

A  tab  
Browse tab, 96
Create tab, 96
Data Hub tab, 96

ata tab  
et tab  
ome tab   

Learn tab  
etr c  tab  
o e  tab  

 wor ace tab  
e ort tab  
or ace  tab  

mer n  uer e  
message nodes, 229
metr c  Power  

etr c  tab  Power  menu bar  
cro oft 
a m n trat on  
a  Power P atform o erat on  
u er  mana n  

Microsoft Azure services, Power Platform 
con um t on of  
Microsoft Dataverse (formerly Common Data 

er ce    
A ure c ou  nfra tructure nte rat on  



252

Microsoft Dataverse (formerly Common Data Service)

OS requirements, Power Apps, 146
ownership, tables, 65

P
Pa e ter  
Parse JSON action, 211–212
peer relationships, 68
performance, chatbots, 242–243
permissions, connectors, 188–190
pie charts, 92
polling triggers, 19, 76
portal apps, 148–149
portals, 10

Power Automate, 15
STP, 50

portrait orientation, apps, 146
Power Apps, 1, 143–144

AAD authentication, 37
actions, 72, 76–78
App Designer, 10–12
apps, embedding in Microsoft Teams, 165
basic users, 39
blank apps, data connections, 155–156
browser requirements, 146
building applications, 10–12
business rules, 70–72
canvas apps, 10, 144–146

building, 152–165
connectors, 155–159
controls, 160–163
creating from data, 159–160
data connections, 155–156
data sources, 153–155, 156–158
designing the user experience, 160–163
embedding in Microsoft Teams, 165
publishing, 163–164
sharing, 163–164
templates, 159

connectors
credentials, 38
licensing, 78–79

contro  con ur n  w th formu a  
ataflow  

delegates, 39
Details screen, 27
Environment Admin, 38
Environment Maker, 38
environments, 44–46

boundaries, 38
Environment Admin, 38
Environment Maker, 38
security roles, 38

formulas
con ur n  contro  
performing operations, 150–151
use cases, 150–152

help desk app, 144–146

build solutions, 12–14
canvas apps, 61
columns, 66–67
data consolidation/integration, 14
databases versus, 61–62
Dataverse for Teams versus, 62–63
model apps, 61
solutions, 72–74
storing app data, 60–61
tables, 13, 64–70
user security roles, 39

Microsoft Flow. See Power Automate
Microsoft Teams

Apps Details screen, 27
embedding apps in, 165
Power Platform integration/operation, 27
Power Virtual Agents, 217

adding to Microsoft Teams, 21–22
AI, 219–220
citizen developers, 218
use cases, 218–221

mobile apps
Power Automate mobile, 199
Power BI, 108

model apps, Microsoft Dataverse, 61
Model tab, Power BI menu bar, 98–99
model-driven apps, 10, 146–148

building, 165–174
columns, 172–173
creating from tables, 165–169
modifying, forms, 169–172
publishing, 173–174
sharing, 173–174
views, 172–173

modifying
c ou  flow  
data types, Power BI, 112–113

ter  Power  
forms, 169–172
views, 172–173

monitoring chatbots
performance, 242–243
usage, 241–242

multiple sources, data connections, Power BI, 109–111
My workspace tab, Power BI menu bar, 97

N
N:1 (many-to-one) relationships, 68
N:N (many-to-many) relationships, 68

O
orientation, apps, 146
orphaned apps, 53
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Power BI (Business Intelligence)

interoperation, 18–19
licenses, 37, 148
managing apps, 41–42
model-driven apps, 10, 146–148

building, 165–174
creating from tables, 165–169
modifying columns, 172–173
modifying forms, 169–172
modifying views, 172–173
publishing, 173–174
sharing, 173–174

orientation, 146
OS requirements, 146
portal apps, 148–149
portals, 10
publishing apps, 163–164
rea t me wor flow  
sample app, 11–12
security, 37–39
sharing apps, 38–39, 163–164
System Customizer, 39

Power Automate (formerly Microsoft Flow), 1, 177
actions, 76–78, 208–210

Compose action, 210
Create CSV table action, 210–211
Create HTML table action, 211
Data Operation actions, 210–212
dragging/dropping actions, 210
Filter array action, 211
inserting actions, 209–210
Join action, 211
modifying actions, 208–209
Parse JSON action, 211–212
Select action, 212

approvals, use cases, 197–198
citizen developers, 181
code view, 17
connectors, 182, 187

function-based connectors, 187
licensing, 78–79
permissions, 188–190
tabular connectors, 187

co-owners, 40
Describe it to design it page, 180
Desktop, 31
environments, 44–46
expressions, 194–197
flow

automate  c ou  flow    
ba c c ou  flow  
bot interactions, 226
bu n  c ou  flow  
bu ne  roce  flow  
calling actions, 235
con t ona  flow  
creat n  flow   

e to  flow    
errors, 53–54
n tant c ou  flow  button flow    

launching from chatbots, 236–237

oo n  flow  
mo f n  c ou  flow  
processes, 14
runn n  c ou  flow  
che u e  c ou  flow    
har n  flow  
ow flow  

templates, 15, 178, 181–187
te t n  c ou  flow  
use cases, 181–187

interoperation, 18–19
portal, 15
Power Automate Desktop, 199–200
Power Automate mobile, 199
run-only users, 40–41
security, 39–41
triggers, 75–76
workspace canvas, 202–206

Power BI (Business Intelligence), 1, 3, 85–86
100% stacked charts, 88
access transaction example, 35–36
accessing data, 108
aggregate functions, 117–118
alerts, 126–127
apps, 6–7, 108, 124–125
Apps tab, menu bar, 97
area charts, 91
Azure API Management modules, 35
Back-End clusters, 35, 37
bar charts, 87–90
Browse tab, menu bar, 96
bubble charts, 93
cards, 94
cleaning data, 112–117
clustered charts, 88–89
clusters

Back-End clusters, 105–108
WFE clusters, 103–105

column charts, 87–90
combining

data from multiple sources, 109–111
queries, 114–117

combo charts, 90–91
comments, 127–128
connecting to data, 109–111
consumers, 126
Create tab, menu bar, 96
dashboards, 5

building, 131–141
creating, 137–139
publishing, 140–141
recipient options, 141
sharing, 140–141
viewing options, 125

Data Hub tab, menu bar, 96
Data Role, 37
Data tab, menu bar, 98–99
designers, 126
desktop, 100
Desktop data types, 120–123
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Power BI Premium, 36
Power Platform

accessibility guidelines, 50
administration, 30–32, 46–48
analytics, 54–55
app connectivity/performance, 26–27
AppSource use cases, 21–30
auditing, 52
Azure Cognitive Services, 28–29
Azure services, consumption of, 28–29
business value

extending business solutions, 23–30
Power Platform services, 2–22

connectors, 18–19
DLP policies, 48–49
Dynamic 365 apps, 23–25
fundamentals, 2
governance, 53–54
Microsoft 365 apps, 25–26
Microsoft Azure services, consumption of, 28–29
Microsoft Teams integation/operation, 27
privacy, 50–52
security

AAD, 32
Power Apps, 37–39
Power Automate, 39–41
Power BI, 32–37

services, 2
terminology, changes to, 63–64
third-party apps/services, consumption of, 29
tools, 1–2
triggers, 19

Power Query Editor
cleaning/transforming data, Power BI, 112–117
combining queries, 114–117
modifying data types, 112–113

Power Virtual Agents, 1, 217
abandonment charts, 242
act on  flow   
adding to Microsoft Teams, 21–22
AI, 219–220
Analytics page, 242–243
authoring canvas, 227
chatbots, 217, 218–220

building, 232–243
calling actions, 235
creating, 20–22, 232–233
aunch n  flow  

monitoring chatbots, 241–242
monitoring performance, 242–243
publishing, 220–221, 238–243
testing, 238
topics, 233–234

citizen developers, 218
condition nodes, 231–232
conversations, 222–223
demonstration websites, creating, 238–241
engagement charts, 242
engagement over time charts, 243
entities, 223–225
escalation charts, 242

donut charts, 92
exporting content, 125

ter  
funnel charts, 89
Gateway Role modules, 35
gauge charts, 95
Get tab, menu bar, 98
home page, 4
Home tab, menu bar, 96, 97
identifying data sources, 118–123
interacting with content, 126–128
interface, 96–99
interoperation, 18

e  nfluencer  
KPI, 94
Learn tab, menu bar, 97
line charts, 90
live pages, creating, 139
metrics, 97
Metrics tab, menu bar, 96–97
mobile apps, 108
Model tab, menu bar, 98–99
modifying data types, 112–113
My workspace tab, menu bar, 97
object of, 3
pie charts, 92
Power BI Desktop, 3, 7–9, 31
Power BI service, 3–4
Power Query Editor, cleaning/transforming data, 112–117
Premium, 106–107
Presentation Role, 35, 36
removing columns/rows, 113–114
renaming elements, 114
Report tab, menu bar, 98
reports, 6, 101

creating, 132–133
publishing, 135–136, 140–141
sharing, 135, 140–141
viewing options, 125

scatter charts, 93
security, 32–37, 103–108
service, 99–100
service data types, 118–119
Share Dashboard dialog, 32–33
shared datasets, 123–124
slicers, 128
stacked charts, 87–88
subscription interface, 126
tables, 96
template apps, 124–125
transforming data, 112–117
use cases

shared datasets, 123–124
template apps, 124–125

visualization controls, 86–96
visualizations, creating, 133–134
visuals, 3–4
waterfall charts, 89–90
WFE clusters, 33–34
workspaces, 101–102
Workspaces tab, menu bar, 97
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System Customizer

greeting (default), 20
message nodes, 229
question nodes, 230–231, 234
rate drivers charts, 243
resolution charts, 242
session outcomes over time charts, 243
topics, 222–223

with branching logic, 21
creating, 233–234
End of Conversation topic, 242
linking, 233

trigger phrases, 227–229
triggers, 20
use cases, 218–221

Presentation Role, 35, 36
privacy, Power Platform, 50–52
production environments, 46
proxies, connectors as, 74–75
publishing

apps, 163–164
chatbots, 220–221, 238–243
dashboards, Power BI, 140–141
desktops, 125
model-driven apps, 173–174
reports, 125, 135–136, 140–141

push triggers, 76, 198

Q
queries

appending, 114
combining, 114–117
merging, 114–117

question nodes, 230–231, 234

R
rate drivers charts, 243
rea t me wor flow  
recipients, dashboards, 141
relationships

many-to-many (N:N) relationships, 68
many-to-one (N:1) relationships, 68
peer relationships, 68
tables, 67–69

removing
columns, 113–114
rows, 113–114

renaming elements, 114
e ort ter  

Report tab, Power BI menu bar, 98
reports

Audit Reports, STP, 50
building apps, 125
Power BI, 6, 101

creating reports, 132–133
viewing options, 125

publishing reports, 125, 135–136, 140–141
sharing reports, 135, 140–141

resolution charts, 242
restricted tables, 66
rows

deleting, 77–78
removing, 113–114

run-only users, 40–41

S
Sales app, 24
sandbox environments, 46
scatter charts, 93
che u e  c ou  flow    

security
IAM, 32
Microsoft Dataverse, security roles, 39
Power Apps, 37–39
Power Automate, 39–41
Power BI, 32–37, 103–108
Power Platform

AAD, 32
Power Apps, 37–39
Power Automate, 39–41
Power BI, 32–37

Select action, 212
service data types, 118–119
services

Power BI, 99–100
third-party apps/services, Power Platform 
consumption of, 29

session outcomes over time charts, 243
Share Dashboard dialog, Power BI, 32–33
shared datasets, use cases, 123–124
sharing

apps, 38–39, 163–164
connectors, 82–83
dashboards, Power BI, 140–141
flow  Power Automate  
model-driven apps, 173–174
reports, Power BI, 135, 140–141

slicers, Power BI, 128
ow flow  

solutions
creating, 73–74
managed solutions, 73
Microsoft Dataverse, 72–74
unmanaged solutions, 73

stacked charts, 87–88
standard tables, 69–70
storing app data, Microsoft Dataverse, 60–61
STP (Service Trust Portal)

Audit Reports, 50
Compliance Manager, 50–51
Documents & Resources, 50
Industries & Regions, 50
Trust Center, 50

subscription interface, Power BI, 126
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tables

Power Virtual Agents, 218–221
shared datasets, 123–124
template apps, 124–125

users
basic users, 39
canvas apps, designing the user experience, 160–163
citizen developers

Power Automate, 181
Power Virtual Agents, 218

co-owners, 40
delegates, 39
managing, 42–44
Microsoft Dataverse security roles, 39
run-only users, 40–41
System Customizer, 39

V
viewing

dashboards, Power BI viewing options, 125
reports, Power BI viewing options, 125

views, model-driven apps, 172–173
ua  ter  

visualization controls, Power BI, 86–87
100% stacked charts, 88
area charts, 91
bar charts, 87–90
bubble charts, 93
cards, 94
clustered charts, 88–89
column charts, 87–90
combo charts, 90–91
creating visualization, 133–134
donut charts, 92
funnel charts, 89
gauge charts, 95

e  nfluencer  
KPI, 94
line charts, 90
pie charts, 92
scatter charts, 93
stacked charts, 87–88
tables, 96
waterfall charts, 89–90

W
waterfall charts, 89–90
websites (demonstration), creating, 238–241

 eb ront n  c u ter   
wor flow  rea t me wor flow  
workspace canvas, Power Automate, 202–206
workspaces, Power BI, 101–102

or ace  tab  Power  menu bar  

X - Y - Z

Supply Chain Management app, 25
System Customizer, 39

T
tables. See also entities

Activity table type, 65
columns, 66–67, 113–114
complex tables, 66
creating model-driven apps, 165–169
CSV tables, 210–211
customizing, 64–65
HTML tables, 211
oo u  e  

Microsoft Dataverse, 13, 64–70
ownership, 65
Power BI, 96
relationships, 67–69
restricted tables, 66
rows

deleting, 77–78
removing, 113–114

standard tables, 69–70
tabular connectors, 187
template apps, Power BI, 124–125
templates

canvas apps, 159
flow tem ate    

testing
chatbots, 238
c ou  flow  

third-party apps/services, Power Platform consumption of, 29
topics

conversations, 222–223
creating, 233–234
End of Conversation topic, 242
linking, 222–223, 233
Power Virtual Agents, 222–223

transforming data, Power BI, 112–117
trial environments, 46
trigger phrases, 227–229
triggers, 19

polling triggers, 76
Power Automate, 75–76
Power Virtual Agents, 20
push triggers, 76

Trust Center, STP, 50

U
unmanaged solutions, 73
unused features, 53
use cases

approvals, 197–198
AppSource, 21–30
flow  
formulas, 150–152
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