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Introduction

he Microsoft Certified: Power Platform Fundamentals certification is the initial entry point

into a hierarchy of Microsoft Power Platform certifications. The PL-900: Microsoft Power
Platform Fundamentals exam tests the candidate’s knowledge of the components and capa-
bilities of the four Microsoft Power Platform products: Power Bl, Power Apps, Power Automate,
and Power Virtual Agents, without delving deeply into specific programming and administra-
tion procedures.

With the Power Platform Fundamentals certification in place, candidates can then move
on to the Microsoft Certified: Power Platform App Maker Associate certification (Exam PL-100:
Microsoft Power Platform App Maker) and the Microsoft Certified: Data Analyst Associate
certification (Exam DA-100: Analyzing Data with Microsoft Power BI). These two are special-
ist certifications covering more advanced areas of the Power Apps and Power Bl products,
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
documentation for all the Power Platform tools at docs.microsoft.com. With these tools, as well
as some time and dedication, you can prepare yourself for the PL-900 exam and the first step
toward your certification path.

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.

xiii
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Preparing for the exam

Microsoft certification exams are a great way to build your résumé and let the world know
about your level of expertise. Certification exams validate your on-the-job experience and
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.

We recommend that you augment your exam preparation plan by using a combination of
available study materials and courses. For example, you might use the Exam Ref and another
study guide for your “at home" preparation and take a Microsoft Official Curriculum course for
the classroom experience. Choose the combination that you think works best for you. Learn
more about available classroom training and find free online courses and live events at
http://microsoft.com/learn. Microsoft Official Practice Tests are available for many exams 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

Microsoft certifications distinguish you by proving your command of a broad set of skills and
experience with current Microsoft products and technologies. The exams and corresponding
certifications are developed to validate your mastery of critical competencies as you design
and develop, or implement and support, solutions with Microsoft products and technologies
both on-premises and in the cloud. Certification brings a variety of benefits to the individual
and to employers and organizations.

MORE INFO ALL MICROSOFT CERTIFICATIONS

For information about Microsoft certifications, including a full list of available certifications,
go to http://www.microsoft.com/learn.

Check back often to see what is new!


http://microsoft.com/learn
http://aka.ms/practicetests
http://www.microsoft.com/learn

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
shortened them for you to make them easier to visit. We've also compiled them into a single
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
book, find the hyperlink in the list to go directly to the webpage.

Errata, updates & book support

We've made every effort to ensure the accuracy of this book and its companion content. You
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's keep the conversation going! We're on Twitter: twitter.com/MicrosoftPress.

Xv
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Identify the core components
of Microsoft Power Platform

Microsoft Power Platform consists of primary applications such as Power Bl, 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 Al Builder automation and intelligence engine, as shown in

Figure 2-1.

Microsoft Power Platform

The low code platform that spans Microsoft 365, Azure, Dynamics 365, and standalone apps.

2> ¥ &

Power BI PowerApps  PowerAutomate Power Virtual Agents Power Pages
Business analytics App development Processautomation  Intelligent virtual agents ~ External-facing
websites
Data
connectors Al Builder Dabavarse

FIGURE 2-1 Microsoft Power Platform components

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

m 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 FOrules when creating new content in Power Bl, Power Apps, and
Power Automate.

This skill covers how to:
m [ntroduce Microsoft Dataverse
m Describe the difference between databases and Dataverse
m Describe the differences between Dataverse and Dataverse for Teams
m Describe tables, columns, and relationships
m Describe how to use common standard tables to describe people, places, and
things
m Describe business logic uses, including business rules, real-time workflows, and
actions
m Describe dataflows and their uses

m Describe solutions and their purpose

Introduce Microsoft Dataverse

Power Apps and the other Power Platform tools require data for developers to work with, and
they are all able to connect directly to many different data sources, including local files, 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 repeatedly every time an app is revised or updated. When importing data into

Identify the core components of Microsoft Power Platform



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

NEED MORE REVIEW? DATA MODELING AND TRANSFORMATION

For more information on data modeling and transformation, see “Skill 3.2: Connect to and
consume data” in Chapter 3, “Describe the business value of 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-
soft Dataverse. It is possible to create more complex canvas apps, but the configuration process
can become time-consuming for the developer.

Model apps are typically more complex than canvas apps, and they always use Microsoft
Dataverse as a data source. Model apps also have less flexibility as far as the user experience
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.

Skill 2.1: Describe Microsoft Dataverse
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Microsoft Dataverse: &
What's in the box

FIGURE 2-2 Microsoft Dataverse is fully integrated into the Azure cloud infrastructure

The diagram divides the Dataverse capabilities into five categories, as follows:

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

m 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.

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

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

m [ntegration—Dataverse is integrated with the Microsoft 365 services hosted by Azure,
including Office, SharePoint, Exchange, and OneDrive.

While SQL Server and other database management products might provide some of these
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

When a user creates an app or flow within Microsoft Teams for the first time or installs an app
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. Dataverse for Teams stores the team’s data, apps, flows, and bots and makes them avail-
able to other team members. Dataverse for Teams is provided with most of the Microsoft 365
licenses that include Microsoft Teams

Identify the core components of Microsoft Power Platform



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.
However, the apps and flows that users create in Teams do not appear in the Power Apps portal
or the Power Apps mobile app.

wer Platform admin center

= + New () Refresh @ Recover deleted environments B search
At Home .
Environments
| B Emviranments
L2 Analytics v Enviranment Type State Regian
0% Resources w R&D

0 Help « support
. Data integration
@ Data (preview)
B Policies w

@ Admin centers w

Foedback

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

The apps and flows stored in a Dataverse for Teams environment are accessible 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
and provide them with the ability to discover and run the apps, flows, and bots in the Database
for Teams environment. However, the guests cannot create or modify apps and flows.

The Dataverse for Teams environment has no application programming interface (API)
access and is available only to apps, flows, and bots within that environment. Storage is limited
to 2 gigabytes per team, with up to one million table rows. The license supports up to five
teams, with one additional team for every 20 licenses purchased.

If APl access is needed, or if the environment’s storage limit is reached, or if users need to
access the apps, flows, and bots using the standalone Power Platform tools, it is possible 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.

Describe 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.

Skill 2.1: Describe Microsoft Dataverse
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EXAM TIP

Since the publication of this book in its first edition, Microsoft has made substantial changes
to the terminology used in Power Platform. What used to be called the Common Data Ser-
vice is now Microsoft Dataverse, 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. Candidates for the PL-900 exam
should be conscious of these modifications when selecting preparation materials.

Using tables

When a developer creates a database instance in Microsoft Dataverse, it consists of a standard
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.

Rt Tables
O e
F om Table [ Trpe Cutemi Tag
Aceourd ety Stanclard Cote
fre Addrein eunomensdder Stanclard - Searcard
S - Sepontment smpartmen Standard - Proskiatrety
| e Ariachetns mtuitymmestiachmert Stardard Prockxtiuty
Business Unit Butinesiuns Standard b Searelard

Comacr comaer Standaed - Cone

Curmency ramactoncumency Standand - Seandurd
il il Standard - Productivity
Emal Template beplate Standdard - Searcend

™ Starcdard - Pradactivity
Fendbiack feedbach Standard _ L]

S— Letue Ietaer Sandard - Prouctivity
o P Makca madten Stardart - Cortaueation
e G Crguatation rgunizstion Startany Syineen

Phore Call phenecal Seandard Sanded

Ponitin potition Stardard Sitern
B Sehutom Feeuming Agpertment resrrgappontmTmEe Stacdard Seartaed

Task ik Standaret - Presdoetretty

FIGURE 2-4 Standard tables in a Microsoft Dataverse instance

In addition to the standard tables created with every Microsoft Dataverse instance, devel-
opers can create custom tables to suit the requirements of specific business applications,
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.

Identify the core components of Microsoft Power Platform



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:

m  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.

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

New table bt

Display name *

Plural display name *

Name * (O

cr5fa_

Primary Name Column (©

Display name *

Name
Name * ()

crSfa_  Name

|: Enable attachments (including notes
and files)

More settings

Cancel

FIGURE 2-5 New table dialog box in the Power Apps portal

Skill 2.1: Describe Microsoft Dataverse
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NOTE COMPLEX AND RESTRICTED TABLES

Apart from standard and custom tables, Microsoft Dataverse also supports two other types

of tables: complex tables and restricted tables. Complex tables include real-time workflows,

plug-ins, or other types of server-side business logic. Restricted tables typically contain con-

figuration data for specific products. Neither of these table types is typically used by Power

Apps citizen developers, and both have licensing requirements that go beyond the Power

Apps/Power Automate Plan 1license needed for standard and custom tables. For complex

tables, users must have a Power Apps/Power Automate Plan 2 license. For restricted tables,

users must have a license for the specific Dynamics 365 product that uses the table, such as

Dynamics 365 Sales or Customer Service.

Using columns

Columns are the attributes within a table that contain specific types of data. Just as an entity in
the Common Data Service is the equivalent of a table in Microsoft Dataverse, a field in an entity
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,

which is configured with a data type called Multiline Text, indicating that every value for that
column can consist of one or more lines of plain text. Other columns might have data types
such as Whole Number, Date and Time, 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.

= { Addcolumn B Data ~ @) Azure Syriapse Link o Al Builder @ Sattings = Ml O ge
@ Home Tables * Contact
O Learn Colimns  Relstionships  Busnessrules  Views  Forms  Dashboards  Chans  Keys  Commands  Dats
B A
+ Crmate Display name Name Data type ~  Type Custom... Required Searchabie
& vtk Access Faled Count ad jdentity_accesstalledcount Whole . Managed 5 Optiona! v
Address | addess]_compasite Mauttilin.,  Managed - Optiona «
| Address 1: Address Type address1_addeesstypecode Cholce Managed - Optiorad v
Chaoices Address 1: City addressl_city Test Managed Optional ~
Datafiows Address 1: Country/Region addresal_country Text Managed ¥ Optiorad
Addclress 1; County addeess]_county Text Managed o Optional v
Azure Synapse Link
Address 1 Fax achdress1_fax Text Managed - Options! -
Connwctions Address ¥ Freight Tein address1_freighttermecode Choice Managed - Optiosd -
Custom Connectors Address 11D acideess_adderssid Unigue Stardard Optiona
s Address 1: Latitude acldvess1_latitude & Floating_  Managed “ Optional v
Address 1: Longitude addeess_longitude w Floating. Managed o Options! ;.4
i Address 1: Name address1_name Test Managed 4 Optional v
@ Chatbots Address 1: Phane address] telephonel Phone Managed S Optional -
o1 M Buider Addlress 1: Post Office Box addenss_postalficeben Test Managed v Optional
H S Address 1: Primary Cortact Mame address_primarycontactname Test Managed v Optional v
Address 1: Shipping Method address)_shippingmethodcode Choice Managed Opticnal - L

FIGURE 2-6 Standard columns in a Microsoft Dataverse table
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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.

Column properties X

Display name *

| |

Name* (O

cr5fa_ |

Datatype* (@

‘ Text W |
Required * (D

[ Optional N |
Searchable ®
Calculated or Rollup ® ‘ -+ Add v

Description (1)

Advanced options N

Cancel

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
associated with only one customer. This type of relationship between tables appears as a field
type called a lookup field.

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.

As mentioned earlier, the standard tables provided by Microsoft Dataverse are sufficient
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.

= = } Add relationship ~ [} Data ~ @) Azuee Synapss Link ~  *@ Al Bullder ~ (@ Sattings = Detalt O Saarch
@ Home Tables * Contact
O Learn Colimes  Relationships  Busmessrules  Views  Forms  Dashboarls  Chans  Keys  Commands  Data
P Apps
ey Display name T ~ Relationship name Rilated table ~  Relationshl.. ~  Type ~ Custom..
& Ovisisa o Created By . Iie_contactbase_crestedby Uhper Many-to-one Standard
| Craated By (Debegate) r R contact_cretedonbebalfly Wser Many-ta-cne  Standard
Tables
Moddied By + Ike_contactbase_ medifiedy User Many-o-cre Standard ~
Chaoices Moddied By (Delegate] Ik_contact, modidiedonbehalfiy User Many-to-cre Standard
Dataflows Owring Business Unit S busiess_umi_contact Business Unit Many-to-cre  Standard
Owning Team . team_contacts Tearn Many-ta-cre Standard
Azure Synapse Link
Craming Uner COMMACT_Cring_user User Many-to-one Standard
e onk Regurding o contoct_chats Teaens chat Oneto-many Custom -
Custom Cannecton Regarding contact_ach_inviteredemptions Irreite Redempt...  One-to-many Custom
ik o J e N <00 VY] X
I Regaeding contac]_ssmple_donaticrrd Darata One-to- ¥ Custom
Regarding = comtact ady_portalcomments Portal Comment  One-to-many Custom
o Fows
Regarding contact_adv_alertsubscriptions Adert Subseripti Omne-to-many Custom
@ Chatbots e =

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

Current (One)

> General

> Advanced options

m ca ncEl

Choose the Related table from which to create your relationship lookup. Learn more

Related (Many)
Table *

= *lncccunt VI

Lookup column display name *

Contact |

Lookup column name *

| cr5fa_ Contact |

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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m Letter

m  Mailbox

m Organization
m Phone call
m Position

m Task

m Team

m 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.

Power Apps

= = { Addcolumn B} Data ~ @) Anure Syrapse Link ~ +§ Al Bulder ~ (& Sattings = Al O Saarch
i Home Tables © Account
O Learn Columns  Relstionships  Busnessrules  Views  Forms  Dashboarls  Chans  Keys  Commands  Data
B Apes
i i Display name © Name Datatype = Type Custom_ ~  Requied = Searcha... ™
B Dataverse = Account + accountid “unique . Standard - Required
Account Mame  Primary Name Cokama =t name Text Managed o Required o
Tables
| Account Number * accountnumber TTent Managed v Optianal -
Chaoices Account Ratirg * accountratingcode Chaice. Managed “ Optional
Ditaficws Address 1 = addeeis]_compotite Mutiin_ Managed - Opeianal b
Address 1: Address Type *  address] addresstypecode Chokce Managed v Optional
Azure Synapse Link
Address 1: ity addeess)_city = Managed - Optianal v
e onk Address 1: Country/Region o addenis)_cointry Tt Mansged Optional -
Custam Cannectan Address 1: County * address]_county Text Managed - Optianal -
Address 1 F i 1 Tt o | el
I ress 1: Fax. adddress]_fax bext Managed Optaral
Address 1: Freight Terns s+ addeess] _freighttermscode Choice Managed v Optional
o Flows
Address 110 acddvess1_addressicl Unique . Standard Opsioral
@ Chatbots N Address 1: Latitude e addeess)_Ltitude  Floating.  Managed o Optional - 2

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

NEED MORE REVIEW? STANDARD TABLES

For more information on standard tables, see “Describe tables, columns, and relationships,”
earlier in this chapter.

Describe business logic uses, including business rules,
real-time workflows, and actions

Power Apps provides several mechanisms that developers can use to implement business logic
in their apps, including business rules, workflows, and actions. These mechanisms are described
in the following sections.
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Business rules

Business rules enable developers to implement business logic on data stored in the Microsoft
Dataverse. Because the rules apply to the data, and not to a specific app, they take effect
however the data is used. For example, if the value of the Country field in a table is entered as
Canada, a business rule can enable a six-digit alphanumeric Postal Code field and hide the five-
digit numeric Zip Code field used for US addresses.

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
condition are met. When a developer opens a table in the Power Apps portal and selects
New > Business Rule, a New business rule canvas appears, as shown in Figure 2-11.

As with a business process flow, developers can drag elements from the Components pane
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.

For a condition, the developer configures one or more rules specifying when the actions
should occur. In the figure, the condition calls for the Country field to have the value Canada.
When that condition is met, the specified actions occur. The developer can then create actions
that cause the US Zip Code field to be hidden and the Canadian-format Postal Code field 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.

Customers: New business rule - B- & scpe: iy 7 Help

Components  Properties

Condition

Condtion )
New Condition Display Name

New Condition

Entity

Customers

Source
Entity

Feld
Country

Operator
Equals

Type v

X [ [=

Deaft

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 rules that set values for fields, clear the values from fields, and validate the data entered
into fields. In model-driven apps (only), business rules can also show, hide, enable, and disable
fields. For example, when users are required to supply their annual income in a field, a rule can
enable additional fields for verification if the income exceeds a specified amount.

Real-time workflows

Real-time workflows are a means of automating repetitive processes on tables that do not
require user interaction. Workflows, like business processes, are organized into stages, each
of which has a series of steps. The steps can cause the workflow to create, update, and assign
table rows, as well as launch other workflows. Another type of workflow, the background
workflow, is run by Power Automate.

Actions

Actions, also known as custom actions or custom process actions, are similar to real-time
workflows in that they are divided into stages and steps and consist of conditions and actions.
Custom actions expand the native capabilities of Power Platform by creating custom messages.
Power Apps has built-in messages that use verbs such as Create, Update, and Delete. With
custom actions, users can create additional messages that consist of multiple steps, resulting in
new verbs, such as Approve, Escalate, or Convert.

Describe dataflows and their uses

Dataflows 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
and refreshed according to a schedule specified by the developer. Other developers in the
organization can then make use of the dataflow with assurance that it is up to date and orga-
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
database to suit specific applications. The extensions that developers create, package, and
deploy to the Dataverse are called solutions. A solution consists of all the customizations made
to the Dataverse, including any modifications that developers might make to an existing solu-
tion. The entire solution is packaged as a single file that developers can distribute and import
into other environments.
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Solutions can contain a variety of components generated by the Power Platform tools,
including Power Apps canvas apps and model-driven apps, Power Automate flows, custom
connectors, and Dataverse tables. However, solutions do not contain any business data.

Developers can create two types of solutions, as follows:

m  Unmanaged—Intended for development environments in which modifications 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-
tion, deleting the solution causes the solution file to be deleted, but the customizations
applied to the environment remain in place.

m Managed—Intended for nondevelopment situations, such as test and production
environments. Developers cannot export a managed solution or edit the components
in a managed solution directly; they must first add the components to an unmanaged
solution, which is editable. Deleting a managed solution causes all of the customizations
included in the solution to be removed from the environment.

The typical progression is for developers to create and refine an unmanaged solution in 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.

Export as
managed

N/ ]
Solution A (unmanaged) - Solution A (managed)
VAN

System solution System solution
Import
managed
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
process flows.
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New solution X

Display name * Close

| |

Name *

| |

Publisher *

| |

Version *

[ 1.0.0.0 l

More options

Cancel

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 interact with outside applications, services, and data files and utilize their data. Hundreds
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.

This section covers how to:

m Describe triggers, including trigger types and where triggers are used

m Describe actions

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

m |dentify use cases for custom connectors

Describe triggers, including trigger types and where
triggers are used

Triggers are components in Power Automate that cause a flow to begin running. Some triggers
can be schedule based, so that the flow launches at a specific date and time; others can be event
based, so that the flow launches when a user performs a specific task, or even manual, in which a
user launches a flow by clicking or tapping a button. However, there are also triggers associated
with data connectors, so that changes involving a data source cause a flow to launch.

For example, the connector for SharePoint includes triggers that can launch a flow when
an item is created, when an item is created or modified, or when a file is created in a folder, as
shown in Figure 2-14.

Build an automated flow *

Flow name A

| Add a name or we'll generate one

Choose your flow's trigger * (0

| P search all triggers

When a new response is submitted

ol I ] Microsaft Forms @
When an item is created o)
SharePoint
o y . When an item is created or modifi.. 0]
Free yourself from repetitive work just by connecting the apps SharePaint
you already use—automate alerts, reports, and other tasks,
When a file is created in a folder o
SharePoint
Examples:
i : T 1 When a file is created
+ Automatically collect and store data in business solutions @
s A OneDrive for Business
+ Generate reports via custom queries on your SQL database
When a task is assigned to me ™
Blicra 0]
Skip Create Cancel

FIGURE 2-14 The Build an automated flow dialog box from the Power Automate portal
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When a developer creates an automated flow—that is, a flow that is launched by an outside
event—two types of triggers are available:

m Polling triggers—Connect to the outside data source at scheduled intervals to check for
new data, launching the flow using that new data as input when it becomes available

m Push triggers—Listen at a server endpoint for notifications that a specific event has
occurred on an outside application or service, launching the flow when the notification
arrives

When developers create instant flows or scheduled flows, they still use triggers, but these
triggers function autonomously. An instant flow uses a trigger that is tied to a button or other
control in an app that requires user interaction to launch the flow. Scheduled flows use a trig-
ger that the developer configures to activate at a specific date and time, using the interface
shown in Figure 2-15.

Build a scheduled flow X
Flow name
w Add a name or we'll generate one
Run this flow *
z [ — |
Starting 6/2/20 i | at | 10:00AM
Repeat every |1 H Minute v |

This flow will run:

Every minute

Stay on top of what's important without the effort—you choose
when and how often the flow runs.

Examples:

+ Automate team reminders to submit expense reports
+ Auto-backup data to designated storage on a regular basis

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

Describe actions

Actions are specific modifications made to the data provided by an outside application 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 triggerin a
Power Automate flow, the next step is to select an action that will be the result of the trigger, as
shown in Figure 2-16. Apps and flows can include multiple actions using different connectors to
perform a sequence of tasks.
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Manually trigger a flow

Choose an action

| £ Search connectors and actions

All

Control

Triggers

My clipboard

Motifications

Built-in Standard  Premium  Custom

Office 365
Outlook

Excel Online MSN Mail Microsoft
(Business) Weather Teams

See more

Actions

Condition

Control ®

Delete a row
Excel Online (Business)

Get a row
Excel Online (Business)

Get worksheets

Excel Online (Business)

List rows present in a table
Excel Online (Business)

Update a row
Excel Online (Business)

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

action that deletes a row from a specific Excel spreadsheet.

@ Delete a row

* Location

‘ Select from the drop-down or specify one of the following: - "me" - "S...

*Document Library ‘ Select a document library from the drop-down. v ‘
*File ‘ Select an Excel file through File Browse. 2 ‘
*Table ‘ Select a table from the drop-down. v ‘
*Key Column ‘ Select a column from the drop-down. ~ ‘
*Key Value ‘ Enter the key value. ‘

FIGURE 2-17 The Delete a row action for Excel in the Power Automate portal
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The developer uses the interface to specify the location of the Excel file, identify the work-
sheet in the file on which the action will be performed, and specify the row to be deleted.
Other actions for the Excel connector make it possible to get data from a worksheet or update
a worksheet with new data supplied by the app or flow. The actions for the many other connec-
tors depend on the capabilities of the application or service.

Describe 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
connectors include those for many of the Microsoft 365 and Office 365 applications and ser-
vices, as well as for popular social media services, a sampling of which is shown in Figure 2-18.

Standard connectors
CEBCEEAG
Office 365 Outl SharePoint OneDrive for B... Ml:r:fm!s Planner Microsoft Teams Outlook.com
Ll
[ 31
Power BI OneNote (Busi... Maotifications Office 365 Users Google Calendar Approvals Twitter Excel Online (B...
Mail Micresoft To-D. Gmail MSN Weather Outlook Tasks

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 per user and per flow plans), as well as to Dynamics 365 users. The premium
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 flows exist in the context of a Power Apps application. These contextual flows are
permitted to use whatever standard and premium connectors are provided with the Power
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Apps license. Standalone flows that are not part of a Power Apps application are not supported
by the Power Apps license; a standalone Power Automate license is required.

Premium connectors

10
01

SQL Server Azure Dpr: Dynamuu 365 Azure ﬁ.pph:alu Azure Blob Stor Salesforce Word Dn|mr iB... Dynam.cs 365 I

Arure Daia E:pl HTTP wnh Az\-r Azure humman Business Central }exghts gen. Do... Acumatica Agilite

airSlate Ally Amazon Redshift Apache impala AppsForOps Ti Aquaforest POF

us flow.micrasaft comy/en-us/connectors/shaned_sweber/aweber/ L | - LI |

Azure App Serv,

[Pasmaama

FIGURE 2-19 Sampling of premium connectors in Power Automate

Licensed Microsoft 365 and Office 365 users have access to the standard connectors in
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.

g EXAM TIP

4 Candidates for the PL-900 exam should be aware of the fact that, despite their being
referred to by the single name Power Platform, the Power Bl, Power Apps, Power Automate,
and Power Virtual Agents tools are separate products, each requiring its own license and
with its own licensing terms. For 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.

When a developer creates a custom connector, it is part of the current working environ-
ment and is usable only by the apps and flows operating in that same environment. It is also
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necessary for consumers running apps or flows that use custom connectors to have their own
credentials for authentication to the data source, if the data source requires them. Unlike with
public connectors, there is no way for consumers of a shared app or flow using custom 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 APl with which the connector can com-
municate. A third-party application or service might already have an APl 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 using a tool such as Azure Functions, Azure Web Apps, or Azure APl Apps.

There are several ways in which a custom connector can communicate with the API. When a
developer runs the Custom Connector Wizard, the following options are provided:

m Create from blank

m Create from Azure service

m Import an OpenAPI file

m |Import an OpenAPI from URL
®m Import a Postman collection

OpenAPI (formerly known as Swagger) and Postman are definition file formats that provide
the communication information the custom connector needs. When creating a custom 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

Custom?

VGeneral 3 2.Security > 1 Defnition > 4 Test ® ) Swagge Ediiee 7 Croate connector X Cancal

General information

Add an ican and short description
b0 your custom connector, Your
et aind b LIRL will be
automatically generated from the
swagger file

Supporied e feemals are PNG and PG, [« M)

oo Beckgessnd color

l A color 10 show behind th icon (e, $00TeE]

[—

Give your cisstom cofinector a short description

[ i oo

chame”

®) Hrips () HITR

et

[ o]

Base L

l |

FIGURE 2-20 The General tab of the Custom Connector Wizard
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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

£ C

1, General >

Connector Mame  Customd

2. Security  »

Security

Choose the authentication type and

fill in the required fields to set the
secufity for your custom connector.
Learn more

3, Definition

3

" Create connector X Cancel

4, Test (® ) Swagger Editor

Authentication type

Choose what authantication s Imphersertad by your AR *
Basic authentication )
& Edit

(T} Do NOT enter secrets here. Thess felds are used to configurs display names for connections.

Basic authentication

Users will have to provide & vaid user name and patsword before using this AP

Pararneter label * Parameter name

| @ s ] usemame

I O password ] Pt
& Edit

 Gareral Oafinition =

FIGURE 2-21 The Security tab of the Custom Connector Wizard

Definition—Provides the interface for creating the connector's actions, triggers, and

3.
policies, as shown in Figure 2-22
Connector Name  Custom1
1.General > 2.Security > 3. Definition > 4 Test (@ ) SweggerEditor  ~ Create connector X Cancel
" Actions (0) (L) Start by addineg #n action of trigger on the eft
Actions determine the operations
Test =

that users can perform. Actions
can be used to read, create,
update or delete resources in the
underlying connector.

() New action

 Triggers (0)
Triggers read data in from your
connector. A trigger focuses ona
particular event that happens,
say & new Contact or Ovder
being created and provides the
relevant data so that users can
take action on that event.

N References (0)
References are reusable
parameters used by bath actions.
and triggers.

 Policies (0)
Policies are used to change the
behavior of actions and triggers
through configuration. You can
use one or more policies from a

set of predefined templates.
(5) New policy

e

FIGURE 2-22 The Definition tab of the Custom Connector Wizard
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4. Test—Provides a platform for testing specific operations in the custom connector, as
shown in Figure 2-23

L Connector Name  Custom]

1.General > 2 Security » 3.Definition ¥ M. Test (@ ) Swagger Editer  ~ Update connector X Close
Test operation Connections o
Test a specified operation of this
oustom connector using the Selected connection *

selected connection. You must
update the custom connector in
arder 1o test recent changes.

Mone

1 New connection

*~ Operations (0) @ 1 534 Wrigger in the definition tal in order 1o test
These are the operations defined
by your custom connector. This & Definition

includes actions and triggers.

FIGURE 2-23 The Test tab of the Custom Connector Wizard

After developers have created custom connectors, they can share them with users inside
their organization. Sharing an app or flow that uses a custom connector makes it accessible 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.

Custom1

Details  Share & Edit X Close

Shared with

Adding another people allows them
to edhit, update, delete, and access the Add people
details of this custom connector.

| Enter names, emad sddresses, or user groups

@ Patel Comparty Share with org

Currently shared with

FIGURE 2-24 The Share tab of a custom connector
To share a custom connector with users outside of the organization, developers must sub-

mit it for certification by Microsoft, which validates the connector's functionality and content.
The connector then undergoes a testing phase in a preview area, and when testing is complete,

Identify the core components of Microsoft Power Platform



it is deployed for public access. Connectors that are certified and published by Microsoft must
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,
including local files, network resources, and cloud-based services.

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

Columns are the attributes within a table that contain specific types of data. If an entity
in the Common Data Service is the equivalent of a table in Microsoft Dataverse, then a
field is the equivalent of a column in the table.

An environment is a container for the apps and flows created in Power Apps and Power
Automate, as well as the data they use.

Connectors are Power Platform components that allow Power Apps and Power Auto-
mate to interact with outside applications, services, and data files and utilize their data.

Triggers are components in Power Automate that cause a flow to begin running. Actions
are specific modifications made to the data provided by an outside application or
service.

Thought experiment

In this thought experiment, demonstrate your skills and knowledge of the topics covered in this
chapter. You can find answers to this thought experiment in the next section.

Ralph is studying for the PL-900 certification exam and becoming increasingly confused at
the terminology surrounding Microsoft Dataverse. Some of the sources he is consulting have
conflicting information, and he is not sure which sources are correct. Eventually, Ralph finds 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.

2
3.
4

Microsoft Dataverse a. Field
Table b. Row
Column c. Common Data Model
Record d. Entity
e. Common Data Service
f.  Relationship

Thought experiment
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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.Thetables 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
fields in the Common Data Service.

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

Identify the core components of Microsoft Power Platform
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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 Bl, 126
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tables

Supply Chain Management app, 25 Power Virtual Agents, 218-221
System Customizer, 39 shared datasets, 123-124
template apps, 124-125
users
basic users, 39
T canvas apps, designing the user experience, 160-163
citizen developers
tables. See also entities Power Automate, 181
Activity table type, 65 Power Virtual Agents, 218
columns, 66-67, 113-114 co-owners, 40
complex tables, 66 delegates, 39
creating model-driven apps, 165-169 managing, 42-44
CSV tables, 210-211 Microsoft Dataverse security roles, 39
customizing, 64-65 run-only users, 40-41
HTML tables, 211 System Customizer, 39

lookup fields, 68

Microsoft Dataverse, 13, 64-70
ownership, 65

Power BI, 96 V
relationships, 67-69

. viewing
restricted tables, 66

dashboards, Power Bl viewing options, 125
rows. reports, Power Bl viewing options, 125
deIetmg, 77-78 views, model-driven apps, 172-173
removing, 113-114 Visual filters, 128

standard tables, 69-70 visualization controls, Power Bl, 86-87

tabular connectors, 187 100% stacked charts, 88
template apps, Power Bl, 124-125 area charts, 91
templates bar charts, 87-90
canvas apps, 159 bubble charts, 93
flow templates, 15, 178, 181-187 cards, 94
testing clustered charts, 88—89
chatbots, 238 column charts, 87-90
cloud flows, 212-215 combo charts, 90-91
third-party apps/services, Power Platform consumption of, 29 creating visuallization 133-134
topics donut charts, 92

conversations, 222-223

creating, 233—234_1 _ gauge charts, 95

End of Conversation topic, 242 key influencers, 95

linking, 222-223, 233 KPI, 94

Power Virtual Agents, 222-223
transforming data, Power BI, 112-117
trial environments, 46

funnel charts, 89

line charts, 90
pie charts, 92
scatter charts, 93

trigger phrases, 227-229 stacked charts, 87-88
triggers, 19 ' tables, 96
polling triggers, 76 waterfall charts, 89-90

Power Automate, 75-76
Power Virtual Agents, 20
push triggers, 76
Trust Center, STP, 50 W

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

U WFE (Web Front End) clusters, 33-34, 103-105
workflows, real-time workflows, 72
unmanaged solutions, 73 workspace canvas, Power Automate, 202-206

workspaces, Power Bl, 101-102

unused features, 53
Workspaces tab, Power Bl menu bar, 97

use cases
approvals, 197-198
AppSource, 21-30
flows, 181-187

formulas, 150-152 X = Y = Z
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