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Foreword

Greetings readers! I am a program manager at Microsoft. I also served as the technical reviewer of Tim’s
Beginning PowerApps book. I would like to take a few minutes to share my insights on PowerApps, the role
they play on meeting the business needs of Microsoft customers and partners, and what they can mean to you.

First, please allow me the opportunity to introduce myself. My role at Microsoft is that of a Customer
Success program manager, which obviously means exactly that. I do everything in my power to make
sure our customers succeed at meeting their unique business needs. Organizational-wise, I exist as a
liaison between the customer and the product teams within engineering. Being here gives me the unusual
perspective of being able to look from the outside in, as well as the inside out. My two primary objectives in
this role are to work directly with customers to enroll them in the extensibility suite (otherwise known as the
power suite), which refers to common data service, Microsoft Flow, PowerBI and PowerApps—the subject
of this book. I hear firsthand about their challenges, be it the migration of InfoPath forms, the Access web
app, or a brand new business still using paper. Sometimes I build pilots and proofs of concept... anything I
can do to make their life easier. Wearing my other hat, I advocate for our customers and deliver stories to the
internal team, sharing general and specific feedback including pain points, features that our customers love
or hate, and anything in between.

I come from an engineering and development background. Prior to this role, I spent ten years (also with
Microsoft) with Excel and five years prior on teams in Office, SharePoint, and Access. My most recent years
with Excel were spent building the collaboration platform for Excel Desktop, which allows for the ability
to have the rich desktop application edit a file at the same time as other rich desktop applications. Whew,
talk about the hardest technical challenge of my life! So I stepped into this role in a similar fashion to other
people on my team. We are very able to be technically knowledgeable about what is impeding customer
success while keeping on top of what is getting rolled by the product team. It's an amazing role. I love it.

I absolutely love it!

However, while I was head-down in collaboration, I looked up and I immediately recognized I had
been so deeply entrenched in this singular technical problem for so long that I had some massive industry
transformation. You know the cloud? Yes, that cloud. Well, I had somehow convinced myself that it was just
for storing documents because that is how my product used it. Really? That was my wake up all. I began
searching for the Holy Grail and found PowerApps.

I believe in PowerApps as an extensibility platform for business users. When I began scratching the
surface of it, I realized that the myriad of opportunities it offers citizen developers (also referred to in many
circles as the power user) is nothing short of mind blowing. It offers an opportunity to utilize existing skill
sets to do something entirely new. Just as an example, say you have the tools to develop professional looking
PowerPoint decks. Then, like magic, you can apply those exact same skills to PowerApps to develop beautiful
professional-looking business applications. Or, if you are adept at making formulas in Excel, or mingling
data with a look up, or excel at doing logic flows with if statements, or doing mathematical operations on
data to summarize... all these skills transform to PowerApps and can be used to develop powerful logical
flows within your business application. Giving power users the resources to create an application that can
show up on Android, and iOS, and Windows and even in a browser, now that’s life changing.
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Let’s talk about accessing data, and more specifically, connectors (160 available at time of writing) that
allow power users to connect to things like SQL in SharePoint, and external applications like Twitter and
Facebook as well. You cannot do that in PowerPoint and Excel. Now I can go into Active Directory and see
who you are, and I can pull your picture through the Office 365 connector simply by learning a couple of
interfaces that are readily available. You can build a really slick UI for your team that shows pictures and
other information. These connectors are a key new tool for the power user. And, wait, that’s not all! While
we're doing all of this cool stuff with connectors and cross platform development in PowerApps, we are
actually keeping our IT and admin colleagues in mind. Think about it. Massive user bases withstanding,
the ability for IT Pros and admins to create governance models around the usage of Excel and Access never
happened. Admins and IT departments hated Access and Excel because, in spite of them being user and
business friendly, it left the governance of those IT needs completely out of the hands of IT. Not so with
PowerApps! Right out of the starting gate, we are ensuring that IT and admins feel comfortable with data-loss
policies and monitoring features. In fact,  would even go so far as to call it a pillar in PowerApps. You have to
admit, the ability to see where the viral usage of this product is happening, and saying, “I have control over
it is pretty darn compelling.

PowerApps fits into the Microsoft business intelligence space as part of the new extensibility platform.
We also sometimes refer to it as the power suite, and in true Microsoft style, we continue to “evolve”
naming conventions. Greatly simplified, I ask you to think of it in three parts: Measure, Act, and Automate.
PowerBI is the Measure. It is how we expect people to measure their data. For example, it works for small
transactional style data (e.g. someone wants to see machine orders), but it also works for giant flows of data,
like from IoT. Power Apps is the Act. So now that I know this data that I have pulled together, what is the
human decision-maker going to do? If we refer back to the example of the hardware order app, it would be
something like, “which machine shall I query?” Flow is the Automate part of the platform. It is how you go
and take some of those processes for immediate action. Some don't actually require human intelligence;
they’re just automatic— like if you trigger an approval every time a new lead is found. Related, Common
Data Services is a topic on its own. Underneath it all, that has to do with the extensibility of data. So it’s
essentially the data service, SQL for the Power User, and the focal point of data.

PowerApps has been evolving for the last couple of years. Many of you probably remember when
PowerApps used “Sienna.” Well Tim has been working with PowerApps since way back when. I believe
he has more knowledge and context about this product than many of us on the team. He was one of the
first people I met in my new role. I can say with confidence that the book you are holding in your hands is
a phenomenal one. Tim, by nature, is such a detail-oriented and inquisitive person. But don’t just take it
from me; the proofis in pudding. Go ahead and take a quick look at the offline chapter— the one on how to
utilize caching for offline scenarios. If you think about Power apps as a mobile interface for data, the ability
to do small periods of offline reporting is really important. Let’s say, for example, that you are inspecting
oil rigs. You might not have constant access to the Internet. In order to sync the data in real time, you may
need to cache it locally for small periods of time to submit later. Now this is not something Microsoft natively
supports, but Tim’s book offers a workaround. While a somewhat complex task, Tim has laid out the process
in an intuitive and engaging manner. In fact, when I shared it with the team, they were notably impressed.
Tim'’s book does not just impress in that one chapter. It also offers readers who are interested in learning
PowerApps a means to do so from A to Z. He offers a comprehensive learning path for PowerApps not seen
in depth or breadth in any articles, documentation, or sites anywhere, not even in the coursework that is
available online. To me, Beginning PowerApps hands down has the best content available to get yourself
to the 200 level. Read it, and by the time you are done, hopefully he will have a 300 level book in the queue
ready for publication. Enjoy!

Jenefer Monroe
Microsoft
November 2017
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Introduction

Welcome, and thank you for choosing this book. Within its contents, you'll learn how to build functional
apps and how to avoid the common mistakes that beginners often make. The contents of this book are
organized into three logical sections:

The first four chapters describe how to build and publish an app. This book assumes
no prior knowledge and therefore, we'll start at the very beginning. This includes
how to subscribe and to install the requisite software. Within these chapters, we’'ll
cover elementary topics such as how to retrieve and update data from a data source,
how to build screens, and how to configure the navigation linkages between screens.

The main section of this book describes how to embellish our apps. We’ll look at how
to use a cloud-based data store called the common data service. We'll also cover
practical tasks including how to use screen controls, how to capture photos, how to
retrieve location details with GPS, and how to display data with charts. This section
of the book also contains a reference guide of formulas. These are very important
because they provide the means for us to program PowerApps.

In the final section of this book, we’ll cover some advanced techniques. This includes
how to configure security, how to import and export data, and how to build apps that
can work offline. We'll also examine how to use Flow, a workflow service that can
carry out tasks outside of PowerApps. The final chapter describes how to expand the
capabilities of PowerApps by calling third-party web services.

To provide some context to the concepts in this book, we’ll refer frequently to demonstration app that
records journey details. This typifies the sort of application that businesses use to record mileage expense
claims. In technical terms, this app enables us to explore a wide range of data types. The data structure that
supports this app stores user and vehicle details, and we can use this structure to explore techniques such as
how to use drop-down controls, and how to assign lookup values.

Figure 1 illustrates the type of screen that we can build with this data structure.
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Manage Journeys Records +

Select a record... Journey details
2018-04-23 >
London - Bristol Journey Description [Landon - Bristol ]
2017-12-23 [ 7im Leung
Carlisle - Birmigham
Vehicle l Ford Focus
2017-06-02 > Start Date [ 2310472013 I
Penzance- Reading | |
Mileage (Miles) 116
2017-12-14 >
London - Heathrow Save Changes
2017-11-28 >
Manchester - Birmingham
2018-04-26 >
London

Figure 1. Screen from example app

Versioning

PowerApps benefits from frequent updates. Microsoft usually updates PowerApps on a three-week cycle.
These updates include new features and bug fixes. Because of these frequent updates, menu item locations
can change over time, and the screenshots in this book may quickly appear out of date. Please don’t be too
alarmed by this! The core concepts and principles in this book are likely to remain the same, despite any
additions and cosmetic changes that take place afterward.

Erata

Although we take great care to verify the contents of this book, there is a slight chance that it might contain
some errors. Therefore, the product page for this book contains an up-to-date list of any problems that we
identify.

WWW. apress.com/9781484230022

Finally

We hope you find this book useful, and we wish you much success in building some great apps with
PowerApps.
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CHAPTER 1

Introducing PowerApps

Even if you are completely new to PowerApps, you probably know that PowerApps is a tool for building
mobile device applications. Additionally, you’ll understand that PowerApps is simple to use and allows you
to build applications very quickly. But beyond these basic concepts, you might not fully understand the
specific capabilities of PowerApps, or how, exactly, a PowerApps application looks or feels. In this chapter,
we'll clarify the things that we can do with PowerApps by looking at the sample apps that Microsoft provides.
The purpose of this is to clarify whether PowerApps can solve a specific business problem. Some of the basic
topics that we'll explore in this first chapter will include the following:

e  What we can accomplish with PowerApps
e  Examples of applications

e  How to get started with building apps

What Is PowerApps?

From a high-level perspective, PowerApps is a subscription-based service for building applications. The
apps that we build can run through a web browser, and are therefore compatible with a wide range of
devices. However, these apps work best on a mobile or tablet device. A typical app will connect to a data
source and include screens to view and edit data. A typical app also includes functionality to help facilitate a
business process.

Historically, PowerApps evolved from a Microsoft project called Siena. Microsoft developed Siena
during the Windows 8 era. Siena provided a platform for programmers to build new style ‘metro’ apps that
connected to data.

Microsoft provides sample applications you can use to learn PowerApps, and we'll look at these later
in this chapter. These apps include service desk, budget tracking, and site inspection applications. One
thing you quickly realize is that PowerApps is a business tool. It isn’t a tool for building consumer grade
applications - for example, apps or games that you want to sell via app stores.

A key characteristic of PowerApps is the way in which it embraces the cloud. Specifically, apps can
access data from OneDrive, Dropbox, Salesforce, Dynamics 365, and many other cloud providers. Another
characteristic is the product’s ease of use. You don’t need to be developer to use PowerApps. In fact, the
product feels highly inspired by Microsoft Office. It includes a visual designer and we use Excel like formulas
to build functionality. In terms of deployment, the concept is that we share PowerApps in the same way that
we would share an Office document.

© Tim Leung 2017 3
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Who Is the Typical Developer?

Microsoft designed PowerApps for non-developers - users who are not professionally trained software
programmers. The target demographic includes managers or office workers who work regularly with
Microsoft Office. Market research shows that demand for mobile applications will outstrip the availability of
qualified programmers. Therefore, the goal of PowerApps is to address this problem by making it easier for
users with basic IT literacy to build mobile apps.

At this early stage, the product seems to attract a large number of professional users from the Microsoft
Office community. This includes users with Office 365, Access and Access Web Apps, and SharePoint
experience. In part, this is because these users have easy access via SharePoint and Office 365.

The product is likely to attract Microsoft InfoPath users - a product that has been discontinued by
Microsoft. InfoPath is a tool for adding forms over data. Personally, I chose PowerApps as a LightSwitch
alternative - this was a Microsoft product for rapid application development.

For more complex applications, there may be tasks that require the skill of an experienced developer.
Such tasks include connecting apps to data sources that are not natively supported, configuring application
security, and building flows. A flow is a set of tasks that runs, following an event in an app. For example, you
can use flows to send emails, copy files, or to add items to a SharePoint list.

What Are the Typical Uses?

What applications can you build with PowerApps and what tasks can those applications carry out? To help
us better understand what PowerApps can do, let’s look at some of the sample apps that Microsoft provides.
These include the Asset Checkout, Budget Tracker, Cost Estimator, and Inventory Management apps.

Asset Checkout App

The Asset Checkout App enables users to check out items. However, this isn’t the e-commerce tool that
the ‘checkout’ part of the name suggests. It’s more like a system that enables you to borrow hardware
items from a library. That being said, the app demonstrates some useful features. The most noteworthy is
the integration of product images into the application (Figure 1-1). The first screen contains Ul features
such as search, a horizontal scroll control, and a tab control. The product image strip on the home screen
shows the most recently checked-out items. Therefore, logic exists in the application to perform this type
of query.
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Asset Checkout X

Most checked out
LAPTOPS KEYBOARDS MONITORS MICE
Q, Search Y

Motebook

Model No, J5D-00018 .

* (1 review)

Calor: Black

2 left in the 5

Laptop
Model No. 234 10YXZ

(2 reviews)

Figure 1-1. Asset Checkout App

Budget Tracker

The Budget Tracker App highlights the mathematical tasks that you can carry out in a PowerApps
application. The home screen shows calculations that are conditionally formatted with red and green fonts.
It also features a pie chart that illustrates a breakdown of expenses (Figure 1-2). With this app, users can add
and delete expense records. Therefore, we can learn how to program data tasks such as adding or deleting
records through this app.
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Budget Tracker aF 2

Budgeted Spent Remaining
Al FEE $55,000 $22,332 $32,668
Team events at Contoso W Total spent $1,950  Attached receipts
Budgered
£1ofooo > Interior design.. a

Food
Spent Remaining
$1,950 $8,050
Spring customer visits Miscellaneous Entartalomant
Budgered o

£5,000

Spent Remaining
$3,175 $1,825
Expenses o

Meta Conference XVI P
Budgered
210,000 Cake $300
Spent Remaining Movie £500
58,732 51,268

) Extra $1,000
Litware team event
Budgeted Cleaning $150

£5,000

Spent Remaining
£1 17€ £3 89€

Figure 1-2. Budget Tracker App

A highlight of the budget tracker app is the ability for users to capture pictures of receipts, and to assign
those receipts to an expense claim. This feature demonstrates how PowerApps can integrate natively with
cameras that are built into mobile devices.

Service Desk App

The Service Desk App is a nice example of a data entry application. The purpose of this app is to manage the
support tickets that arise through a help desk department. I like this application because it demonstrates the
data structures that developers typically expect to see in database applications. For example, the application
allows users to assign a priority rating, and an area (or department) to each support ticket, therefore
illustrating the concept of one-to-many data structures. See Figure 1-3.



CHAPTER 1~ INTRODUCING POWERAPPS

Service desk - 2

1 1 5 2 3

All tickers. New ticket Closed ©n hold

All tickets > Tighkes I0: 1 Creazed by: Steven Smith Prigrity: High Crested dote: 041 E2016

Wi-fi isn't working

New tickets The wireless network seems to be down in Building 1. Can't access web, intranet, or email, >
Tickets in progress
\ssigned to: Nene
Tickets on hold Ticket ID: 2 Crested by: Katherine Jonss Briarity: Norma Crested dae: 041 B/2016
Not able to send email
[Dcketzciceed Something is wrang with my email. It froze in the middle of sending 2 PPT N

Tickets older than 3 days

sned to: Nigel W
Tickets opened teday
Ticket 10: 3 c
Tickets closed teday Certificate has expired

How to | fix the expired certificate message that keeps papping up?

Brown Prisray Hign

Assigned to: Josh B

Tickas IN- 4 Crmatan e W imeas Boesmcs Srineine Marma Craated daze: O T01A

Figure 1-3. Service Desk App

Site Inspection App

The Site Inspection App demonstrates integration with location and mapping services. With each site
inspection record, the user can use a device camera to capture multiple images. This one-to-many
relationship of image data can be useful in the apps that you build. The Site Inspection app also enables
users to record the current location using the GPS on the mobile device. For each record, the app can also
integrate a map that shows the location. See Figure 1-4.



CHAPTER 1 * INTRODUCING POWERAPPS

Site Inspection

Contoso Building 26 -~
Redmond Campus 5 Contoso Building 26

3850 148th Ave NE Redmand Redmond Ca mpus
WA 98052

3850 148th Ave NE Redmond WA 98052
Contoso Building 16
Redmond Campus

18200 NE Union Hill Road
Redmaond WA 36052

e Contoso Building 15

Kirkland Campus Zoned commercial

434 Kirkland Way Kirkland WA

bt Bt b Property in commercial zone
E

Big 106687 sq ft lot with public sewer and paved public road access.
Contoso Buildins 5 Renovation plans have been submitted for approval
Bellevue Campus

555 110th Ave NE Bellevue WA
98004

memmre gV 11 620
adi Studio E dio ot

Contoso Building 3 S 39thst— NE 39th 0B Studio A | e
Bellevue Campus \ ]
11155 NE &th Bellevue WA Ve 38th st NE 3gth s 24
96004 - ]
Ve & | |

fTth " " Microsoft, |
Micrasoft ' studio 0

¥ Studio C |
36th St |

Figure 1-4. Site Inspection App

Other Sample Apps

The remaining sample applications are characterized by data features with a similar theme, namely, the
ability to select a record from a list, and to view and edit the selected record. Other notable apps include the
following:

e  Product showcase app. - This is a well-presented app that looks great and
demonstrates how to display videos in apps.

e  PDF Reader App - This app allows users to view PDF documents from within the app.

e  Suggestion App - This app implements some basic role maintenance. You can add
users to an administrator role, and those users can carry out additional tasks in the
application.

e Case Management App - A feature of this app is that it stores data using the Common
Data Service (CDS). I'll describe this in more detail later in this book.

How Do You Build a PowerApp?

PowerApps Studio is the tool for building apps. There are two versions available - a version that runs on
Microsoft Windows, and a version that runs through a web browser. The Windows version is a store app and
requires Windows 8.1 or Windows 10. The web-based version is slightly more limited than the Windows
version. Note that the Windows App doesn’t support Windows 7. Therefore, Windows 7 users will need to
use the web version of PowerApps Studio. There are currently three supported browsers - Microsoft IE11,
Google Chrome, and Microsoft Edge. Firefox and Safari are not supported.
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CHAPTER 1

INTRODUCING POWERAPPS

Figure 1-5 shows a screenshot of the Windows version of PowerApps Studio. This image highlights
how we can design applications using a visual designer. At the top of the designer, there is a ribbon menu
bar that looks like the ribbon bar that exists in Microsoft Office. Within the designer, we can see a visual

representation of the screens and controls as we build our app.
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Figure 1-5. PowerApps Studio

Tip The Windows version of PowerApps Studio is a Store App and therefore, we can only run one instance
of the app at a time. To work around this limitation, we can use PowerApps Studio for Windows for our main
project, and open an additional project in the web version of PowerApps Studio. While we're learning, we can
use this technique to open a sample project in a separate window, and we can easily switch to the sample
project to refer to formulas and layout.

How Do Users Run PowerApp Applications?

Once we build an app in PowerApps Studio, we can grant users access to our app. Users use a PowerApps
‘runtime’ app to run apps on mobile devices. These runtime apps are called ‘players; and players are
available for Android, iOS, and Windows Mobile devices. Figure 1-6 shows the section on the PowerApps
website where we can download the PowerApps software.



