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Preface





In recent times, Robotic Process Automation (RPA) has emerged as a game-changer for automating repetitive, rule-based, and manual tasks, helping to save time, increase efficiency, and boost productivity. Power Automate Desktop, Microsoft’s RPA initiative, with its user-friendly interface and robust capabilities empowers users to automate repetitive tasks, freeing up time for innovation and creativity.


This book will guide the reader and teach them the Power Automate Desktop tool right from scratch. Due to its practical nature, readers can and should work alongside the tool while going through its chapters and topics.


Whether you are an RPA beginner or an experienced developer looking to deepen your knowledge, this book offers insights, techniques, and strategies to elevate your automation game via Power Automate Desktop.


The book is divided into 12 chapters, the details of which are as follows:


Chapter 1. Introduction to RPA and Power Automate Desktop: The opening chapter offers a foundational understanding of RPA, comparing traditional automation with RPA, and examining the evolution and current state of Power Automate Desktop (PAD). It highlights PAD’s role within the Power Platform, clarifies common misconceptions about Desktop and Cloud Flows, and explores the applications and services PAD can interact with. The chapter also addresses the proper use of the term "use-cases" and provides guidance on identifying good candidates for automation.


Chapter 2. Getting into Action with PAD: This chapter will directly take you into action by focusing on getting started with Power Automate Desktop (PAD), covering the prerequisites for installation and guiding you through creating your first Desktop Flow. It accustoms you to all the sections of the PAD tool’s interface, explains the different methods to run a Desktop Flow, and provides information on environments and tenants to help you manage automation effectively across different contexts.


Chapter 3. Debugging the Desktop Flows: This chapter delves into the debugging techniques of Power Automate Desktop, covering how to step through Flows efficiently. It explains the use of breakpoints, running a Flow from specific points, editing and disabling Actions, and modifying variables while debugging and testing. Additionally, it highlights how Subflows simplify the debugging process, making Flow management more effective.


Chapter 4. Essential Elements of a Desktop Flow: This chapter will cover the essential elements of a Desktop Flow by exploring the use of variables and their data types in Power Automate Desktop, providing a foundation for managing data within Flows. It covers essential programming constructs like conditional statements, loops, and Flow control, enabling dynamic decision-making and process automation in PAD.


Chapter 5. Building Blocks of a Desktop Flow: This chapter explains the Unified Recorder in Power Automate Desktop, which simplifies the process of capturing interactions for automation. It provides in-depth details on how to work with UI Elements and Selectors, including how to uniquely identify them for accurate automation. Additionally, it covers about Actions without which Flows cannot be built.


Chapter 6. Automating Common Applications: This chapter focuses on automating the commonly used applications and systems using Power Automate Desktop. It covers automating tasks in Excel and Outlook, interacting with databases, and automating actions within Windows and web environments, providing a comprehensive guide to streamlining workflows across multiple platforms.


Chapter 7. File Management and Data Manipulation: This chapter covers essential file management and data manipulation techniques in Power Automate Desktop. It includes working with files and folders, interacting with Text, CSV, and XML files, using text functions for string operations, performing datetime manipulations, and integrating scripting to extend automation capabilities.


Chapter 8. Beyond Conventional Automation Techniques and Strategies: This chapter explores advanced automation techniques in PAD, including working with PDFs and OCR, as well as using mouse and keyboard Actions for simulating user interactions. It covers automating workstation tasks, various available ways for capturing screenshots, and performing HTTP communications with web applications. The chapter also dives into image-based automation, outlines the requirements for virtual desktop automation, and gives direction and guidelines on terminal emulation, SAP automation, and integration with Active Directory, providing a broad toolkit for handling complex environments and systems.


Chapter 9. Leveling Up Your Automation Workflows: This chapter focuses on leveraging the Cloud portal and the Power Platform for managing automation workflows. It covers the use of Work Queues for workload management, explains how error handling in PAD works, and outlines practices for logging and monitoring them. Additionally, it differentiates between unattended and attended automation and the varied ways for achieving attended automation via PAD, including the use of Custom Forms.


Chapter 10. Intelligent Automation via PAD: This chapter explains the Cognitive Services available in PAD, providing step-by-step instructions on how to use them and achieve Intelligent Automation. This chapter also gives multiple GPT scenarios with live inputs and their outputs. The chapter further highlights the features of Copilot available in PAD and where and how they can be used, and discusses the feature of suggested Actions that enhance workflow efficiency by providing intelligent recommendations.


Chapter 11. Development Best Practices: This chapter will take you through a varied list of development best practices, which can be put in a spreadsheet and used as a development best practice checklist during the development, or even as a code review checklist after the development is complete, so that your workflows adhere to the best standards.


Chapter 12. Extending the Landscape of Your Desktop Flows: This chapter allows you to extend the landscape of your Desktop Flows by taking you through the concepts of Hosted RPA, Picture-in-Picture for multi-tasking, and creating Custom Actions to extend functionality. It also explains the use of Power Fx with examples, Licensing information, and finally certification options to validate your skills and expertise in automation.


Links and Resources:


The book concludes by providing various key links and resources for PAD learning modules, how to dig deeper on any topic now or in the future, where to keep a watch on the frequent PAD product updates, free training workshops from Microsoft, and the community forum where you can get help any time.
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	This book is written considering version 2.43 of the Power Automate Desktop tool.

	The terms PAD, Power Automate Desktop, Power Automate for Desktop, and Microsoft Power Automate Desktop are used interchangeably throughout the book and all refer to the same tool.

	Practically work on the PAD tool while reading alongside the topics and chapters.

	If a newer version of the tool offers a certain feature that is easier to use than that is described in the book, then feel free to use the latest features.

	Even if newer versions of the tool will be released in future, this book will equip you with the foundational knowledge on how to use PAD and its various features.

	If using this as an ebook, copy pasting any text from here into any of the PAD Actions might cause issues due to the font used here and the one PAD is expecting (for example, double quotes in the ebook might appear different than the one in the PAD Actions.) So, type it manually on the PAD tool while working on it.

	Where multiple choices are given for questions, select only 1 choice.

	Some questions are intentionally mentioned to do or not do a certain way for better learning of complex scenarios (for example, without looping, without regular expressions, and more).

	All content is on Desktop Flows, except only in places where Cloud Flows is referred, it will be explicitly specified.

	Refer to the GitHub folder for each chapter to find any files required for exercises or to install any application (for example, Contoso application).
https://github.com/ava-orange-education/Ultimate-Microsoft-Power-Automate-Desktop



	
There are chances that the links/URLs/website addresses used in the book may get changed at their original source. To access the correct link, each of the links mentioned in the chapters is also listed in the Links.xlsx file in the GitHub folder of this book: https://github.com/ava-orange-education/Ultimate-Microsoft-Power-Automate-Desktop. If a link changes at its source, the new one, if available by the originator, will be updated in the Links.xlsx file on GitHub, and you can refer to the updated link from there.









CHAPTER 1


Introduction to RPA and Power Automate Desktop



Introduction

The first chapter in the book will introduce you to the RPA terminology, explain the key terms used in RPA, and what the technology is used for. It further explains what Power Automate Desktop or PAD is, where does it stand in the entire ecosystem of the Microsoft Power Platform, which applications PAD can interact with, and how to select automation processes.

Structure

In this chapter, the following topics will be covered:


	Understanding RPA

	Traditional Automation vs. RPA

	The Evolution and Current Status of PAD

	The Power Platform and PAD’s Place in it

	Misconceptions about Desktop and Cloud Flows

	Applications and Services PAD Can Interact With

	Problem with the Term “Use-cases”

	Good Candidates for Automation



Understanding RPA

In simple terms, RPA or Robotic Process Automation, is a technology used to automate repetitive and rule-based tasks that are typically performed by humans in their day-to-day activities. To automate these tasks, there are several tools under the RPA technology.

Some of the tools, not in any particular order are, Automation Anywhere, SS&C Blue Prism, and UiPath.

Power Automate Desktop is Microsoft’s RPA initiative, which is going to be the subject of this book.

Let’s look at the keywords mentioned in the definition of RPA above.

Repetitive: Anything that is done over and over

Rule-based: Anything that follows a particular set of rules or a pre-defined sequence of instructions

RPA is used across various industries and sectors to automate repetitive tasks, streamline business processes, increase efficiency, reduce errors and in-turn free up human resources for more valuable tasks.

In various manufacturing units and factories, you may have noticed that physical robots have already been doing repetitive tasks thus improving productivity and allowing humans to focus on more complex tasks.

In the case of RPA, there are no physical robots, but the same level of efficiency and productivity has now become possible among various organizations where humans were performing repetitive and rule-based tasks – thanks to “software robots”. These software robots can interact with digital systems just like humans do, and can execute tasks across multiple systems and applications without the need for human intervention.

With the help of RPA tools, one can build such “software robots”.

The various terms used to refer to a software robot or to anything that is built via RPA tools are - bots, digital workers, digital agents, robotic agents, virtual workforce, software assistants, automation agents, or an inter-combination of these words, but they all point to the same.

Applications and Usages of RPA

RPA bots are used to perform a varied list of automation tasks such as the CRUD (Create, Read, Update, Delete) operations, report generation, invoice processing, data entry, data validation, data extraction and manipulation, form filling, conduct automated testing, perform IT support and maintenance activities, assist in compliance and auditing, financial processing, inventory management, HR and payroll processing, automating customer service tasks and much more.

Thus, RPA can be - and is already - used across various industries and business functions such as supply chain, logistics, human resources, customer service and support, healthcare and life sciences, finance and accounting, insurance, manufacturing, legal, IT operations, sales and marketing, real estate, education, and the list goes on.

In short, the RPA technology can be applied anywhere and everywhere.

Traditional Automation vs. RPA

Automation is not a new concept and it has been used since decades. If we refer to these earlier methods and approaches as Traditional automation, then they include the established tools, methods and technologies that were developed in the past such as macros, programming and scripting languages. Most of them primarily integrated user applications with the backend systems of organizations, and others automated pre-defined tasks and activities without any backend databases. Developers needed to have good programming and scripting skills to make use of such type of automation.

It is not entirely possible to replace traditional automation with RPA as you will see in the upcoming chapters where scripting and programming languages are also used in conjunction with RPA. Having said that, let’s take a look at the distinction between Traditional automation and RPA.








	
Aspect


	
Traditional automation


	
RPA





	
Approach


	
Typically involves scripting, coding, or custom solutions tailored for specific tasks or processes


	
Utilizes software robots to mimic human actions and interact with applications and systems





	
Technology


	
Relies on programming and scripting languages


	
Relies on RPA software tools specifically designed for creating and managing bots





	
Know-how


	
For building traditional automation solutions, developers need to know the target system inside out


	
To create bots, developers have to understand user behavior and replicate the steps





	
Complexity


	
May handle complex automation scenarios but often requires technical expertise for development and maintenance


	
Designed to be user-friendly and accessible to non-technical users, with visual interfaces and drag and drop editors





	
Programming skills


	
Developers need to have good amount of programming skills


	
Users can start using RPA tools without knowing any specific programming language





	
Expansiveness


	
Does not have the full flexibility to interact with multiple types of applications from within a single technology and becomes challenging


	
One single RPA platform can be used to interact with a wide range of applications such as Excel, Outlook, Web applications, Desktop applications, Databases, ERP systems, and so on





	
Implementation time


	
Can take a long time to build automation solutions


	
Provides a way for easy and quick implementation





	
Scalability


	
May become less scalable when it comes to how well a system can grow to accommodate more users, data, or transactions without experiencing degradation in performance or service quality


	
Typically designed for scalability, with the ability to deploy and manage large numbers of bots and handle high volume data





	
Pricing


	
Some scripting and programming options are free to use while others come with licensing


	
Some RPA tools come with free versions but require licensing cost for advanced automation





	
Provider dependency


	
Automation built with traditional approaches may not depend solely on a single provider


	
Each RPA tool has its own provider and hence automation built will depend on the RPA software provider (for example, for security)






Table 1.1: Traditional automation vs. RPA

The Evolution and Current Status of PAD

Back in 2020, Microsoft announced the acquisition of Softomotive, a leading RPA provider and creator of products such as WinAutomation (Robotic desktop automation tool) and ProcessRobot (enterprise RPA platform). With this acquisition, Microsoft integrated WinAutomation capabilities into its already existing Power Automate stream which didn’t yet had the RPA capabilities at the time. This gradually gave rise to the Power Automate Desktop tool.

Know more about the full details of the announcement at:

https://powerautomate.microsoft.com/en-us/blog/microsoft-acquires-softomotive-to-expand-low-code-robotic-process-automation-capabilities-in-microsoft-power-automate

Since then, there has been no looking back for the RPA arm of Microsoft’s Power Automate. There have been frequent releases and updates of new features every single month in the Power Automate Desktop tool. This is evident from where it has positioned itself in the leading market researcher’s list, as mentioned below.


	Gartner® Magic Quadrant™ for Robotic Process Automation
Reference: https://powerautomate.microsoft.com/en-us/blog/microsoft-named-a-leader-and-positioned-furthest-for-completeness-of-vision-in-the-2023-gartner-magic-quadrant-for-robotic-process-automation

In the chart shown in the preceding link, if you can see the mention of “Completeness of vision” on the x-axis, and find Microsoft’s position in the top-right “Leaders” quadrant, it has positioned itself the farthest.



	
Everest Group’s PEAK Matrix® assessment for RPA products
Reference: https://www2.everestgrp.com/reportaction/EGR-2023-38-R-6146/Marketing

(Right-click the Assessment image on the preceding link and open in a new browser tab to get a bigger view of the image)

Microsoft can be seen as a Star Performer in the Leaders quadrant of the above report.





Also, you will get to know the names of other RPA tools available in the market in the preceding links along with the ones that were mentioned at the beginning of this chapter.

The charts for both the preceding references are present in the GitHub folder for this chapter in case the links get changed in future.

Thus, after the acquisition, Microsoft entered into the RPA space and has taken a giant leap in the evolution of its tool.

The tool has been referred by different names among RPA enthusiasts. The wordings, Power Automate for Desktop or Power Automate Desktop or PAD as its abbreviated form, all refer to the same RPA tool from Microsoft, and from here on, these will be interchangeably used in this book and they would all mean the same.

The Power Platform and PAD’s Place In It

The Microsoft Power Platform is a suite of tools and components that allows organizations to create custom end-to-end solutions using no-code/low-code development. These tools are designed to analyze data, automate processes, create applications, build web pages, and develop conversational chatbots. Let’s take a graphical look at the Power Platform.
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Figure 1.1: The Microsoft Power Platform
(The logos used in Figure 1.1 are sourced from the official website of Microsoft.com. They are utilized here solely for illustrative purposes and do not imply endorsement or affiliation with Microsoft Corporation.)

Furthermore, let’s go through each of the tools and components in a nutshell. The tools that comprise of the Power Platform are as follows:


	
Power BI: Power BI needs no introduction as it (Microsoft) has been positioned as a leader in “Gartner® Magic Quadrant™ for Analytics and Business Intelligence Platforms” for 16 consecutive years as of this writing. It is an analytics tool used for business intelligence, dashboarding, interactive reporting and for generating insights that allows users to visualize and analyze data by connecting to a wide range of data sources.

	
Power Apps: A low-code development platform that allows users to build custom applications without extensive coding knowledge. Users can develop apps for web and mobile devices for specific business needs by connecting to various data sources. Think of it as giving one or more frontend screen(s) for an underlying data at the backend and then allowing CRUD operations (Create, Read, Update, and Delete) for that data.

	
Power Automate: Power Automate is a cloud-based service that allows users to create automated workflows across various applications and services. As shown in Figure 1.1, one can create several types of Flows via Power Automate.
Simply put, Flows come from the word ‘workflow’ and so refers to a workflow automation created using Power Automate.


	
Cloud Flows: They are cloud-based process automation workflows that integrate with a wide array of Microsoft and several third-party services accessible via APIs, thus allowing seamless automation of business processes. A Cloud Flow automation can be triggered either automatically, or instantly, or on a set schedule. Automations built using Cloud Flows are also termed as Digital Process Automation (DPA). These types of Flows are created via the Cloud portal of Power Automate.

	
Desktop Flows: Desktop Flows is the topic of our book and is also highlighted in the preceding figure to show its position in the entire Power Platform. Desktop Flows make use of a separate desktop application, called Power Automate Desktop, to create workflows that can mimic human actions such as sending keystrokes and mouse clicks, interact with databases and various desktop and web applications, call APIs and much more, which we will be learning further in this book. Desktop Flows fall under the category of Robotic Process Automation (RPA).

	
Business Process Flows: These types of Flows would virtually hand-hold a user and walk them through a series of pre-defined steps in the form of visual stages. This visual representation of a sequence of steps or stages outline the path that a process should take from start to finish, guiding users so that they follow the same steps whenever they use the business process flow.





	
Power Pages: They allow you to create, host and administer professional and modern business websites. Power Pages provides a no-code/low-code development platform with a drag-and-drop designer to build and publish websites without extensive coding experience.

	
Copilot Studio: Formerly known as Power Virtual Agents, Copilot Studio is a low-code tool for building copilots. A copilot in this case is an AI-enabled conversational chatbot which can engage with users for various scenarios and can be incorporated in multiple channels. The studio which has a visual interface allows users to create and deploy intelligent chatbots without extensive coding or AI expertise.



The above tools of the Power Platform are closely integrated with the following components:


	
Data Connectors: Data connectors are like bridges that allow Power Platform services to communicate with external applications, data sources and other services. Connectors facilitate the integration of data from various sources and applications into the Power Platform thus allowing the users to use this data and in-turn build apps, automate processes, analyze and manipulate data. There are 1000+ connectors and this number continues to increase since their inception. If there is no existing connector, then one can also create a custom connector.

	
AI Builder: In short, add intelligence to your Power Platform tools with the help of AI Builder. They provide prebuilt models to be readily applied to common situations, or build custom AI models to cater to specific business needs. AI Builder allows to leverage the power of AI (Artificial Intelligence) to drive innovation and solve complex business challenges within the Power Platform ecosystem.

	
Dataverse: It’s a universe of data. Think of it as a database of the Power Platform. It’s a cloud-based data storage service provided by Microsoft as part of the Power Platform. It serves as a secure and scalable data platform for storing, managing and leveraging business data used by Power Platform applications. It also allows businesses to build sophisticated applications, automate processes, and gain insights from this data.



Misconceptions about Desktop and Cloud Flows

Especially among new RPA enthusiasts, those transitioning from any other RPA tool or beginners who are already into Power Automate, there are certain misconceptions about the differences between Desktop and Cloud Flows.

The first one is about the term “Desktop” in either the name of the tool (Power Automate Desktop, Power Automate for Desktop) or in the wordings “Desktop Flows”. It gives an incorrect idea that PAD can automate only “desktop” processes. It also gives rise to a misinterpretation that Desktop Flow automations can interact only with local resources and applications on our machines such as files, folders, desktop applications, web browsers. While this is true, PAD can also call a web API (facilitating data exchange across the internet), interact with other applications on the cloud such as SharePoint, OneDrive, Excel online, Word online, MS Teams, make use of Cognitive services, and more.

In the August 2022 product updates (https://powerautomate.microsoft.com/en-us/blog/preview-of-sharepoint-cloud-actions-in-power-automate-for-desktop-introducing-cloud-connectors-in-desktop-flows/), Microsoft announced its first cloud connector (SharePoint) into Power Automate Desktop and also mentioned that other cloud connectors will be continuously brought down to Desktop Flows, thus making the scope of automation limitless.

The PAD tool is a Desktop tool and it can automate cloud applications and services also. Even though you build the Desktop Flows via a Desktop Application (Power Automate Desktop), the Flows that you build are stored on the Cloud and therefore can be accessed from anywhere. This means if you use an account and login to PAD tool on your machine and build a Desktop Flow, the same Flow will be visible when you login to a PAD tool installed on another machine via the same login ID. Of course, this becomes achievable if there are no networking or login account or any other restrictions.

The second misconception is that the Cloud and the Desktop tools are two versions of the same Power Automate tool. You cannot create a Cloud Flow on the Power Automate Cloud portal and later modify it in the Desktop tool. Nor you can create a Desktop Flow in the Desktop application and later edit it on the Cloud portal. These are two different types of Flows used for different purposes. Cloud Flows cannot perform what Desktop Flows can do such as user interface-based automation of sending mouse clicks and keystrokes or screen scraping. Nor Desktop Flows have Cloud Flow capabilities such as creating Approval Flows, Business Process Flows, and so on.

However, Cloud Flows and Desktop Flows can work in conjunction with each other, for example, one can call a Desktop Flow from a Cloud Flow. You can schedule, monitor your Desktop Flow activity and view its logs from the Cloud portal of Power Automate.

It can also be noted that these two can be used individually. Meaning, Cloud Flows built using the cloud portal may not need the Desktop tool for building Desktop Flows, or the Desktop tool may not need the cloud portal.

Thirdly, the term “Power Automate” is used as a common term. You may be asked “How to read emails from Outlook in Power Automate?” This is a common question to both, Cloud Flows and Desktop Flows, as reading emails from Outlook can be done via both the types of Flows and both have different ways of doing it via different connectors and actions. When you come across this situation, answer by asking a question “Are you referring to doing this using Cloud Flows or Desktop Flows?”. You may get an answer as either of the two Flow types or the questioner does not know these two types exists. Answer accordingly, now that you are aware of what these two types are and how they are accessed via different tools. A similar kind of question is “What is the license plan for Power Automate?”. You can begin by asking “Are you looking to have Desktop Flows in your automation, or Cloud Flows, or both?”. If needed, explain both these types. Licensing will be covered in its own section in this book.

Most of the beginners using the tool are not aware that there are two different Power Automate tools. If someone is working on the Power Automate Desktop tool, they are not aware that a cloud portal of Power Automate exists where Cloud Flows can be built, whereas anyone working on the Cloud portal is not aware that a Power Automate Desktop tool is available – that is, they are unaware of the existence of the tool other than the one they are currently using.

Since the subject of the book is Desktop Flows, the next topic will cover the applications and services PAD can interact with.


Applications and Services PAD Can Interact With


PAD can interact with a varied list of applications and services that we use in our day-to-day work and they are as follows:


	Web applications via browsers such as Edge, Chrome, Firefox, and Internet Explorer

	Database systems

	Microsoft Office applications such as Excel, Word, Outlook and so on

	Windows Desktop applications

	File interaction (for example, Text, CSV, XML, PDF) and the Windows Folder system

	APIs and web services

	Terminal Emulators

	Email clients and the use of Exchange server

	Local workstation resources

	Scripting such as VBScript, JavaScript, Python, and so on.

	Cognitive services such as Google, Microsoft, IBM

	Windows Active Directory

	Use of OCR (Optical Character Recognition)

	Cloud applications like SharePoint, Excel online, Word online, and so on.

	Citrix and RDP virtual desktop applications



And the list is ever growing. Not to mention, as specified in the earlier topic, that Desktop Flows can work in conjunction with Cloud Flows, together making the Microsoft Power Automate suite very powerful.

Problem with the Term “Use-cases”

In the RPA world, whenever automation opportunities are to be identified, the term “use-cases” is widely used. There is nothing inherently wrong with the concept, but with the way it is referred as. A use-case, by some, is generally talked about as a large or an end-to-end automation that involves several data sources and multiple applications to be automated, and this causes a lot of anxiety, unease and waiting period among RPA members. This is also because of the word “Process” in the RPA terminology that might indicate to automate an entire process. Developers and senior RPA roles spend a lot of time thinking, “Which use-case to automate?” using RPA automation and then do not even start due to the analysis-paralysis it causes. RPA individuals or groups, overanalyze an automation decision to the point of being unable to make a decision or take further action. Instead, it is suggested to try to find out which “automation scenarios” can be automated.

Let’s go through a small example of a non-RPA kind of automation.

When using Windows 11, to shut down your computer, you would need to go to the ‘Start menu’, then look for the ‘Power button’ and click ‘Shut down’. Instead, you could create a simple shortcut on your Windows Desktop that would point to the “shutdown.exe” file. This way, whenever you double-click the shortcut or setup a shortcut key for it, the machine would shut down immediately without going through multiple steps.
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Figure 1.2: The Shut down shortcut properties

Furthermore, if someone needs the Shut Down menu options, they can create another shortcut on the Desktop that provides these options.
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Figure 1.3: The Shut down shortcut with menu options

The point of the above examples is not how it is done, but what is done to simplify a task that is performed on a daily basis. As mentioned earlier, this is not an example of RPA automation. Most importantly, this is not a big “use-case” but an “automation scenario” that an individual user would automate because they are boring, mundane, time consuming, repetitive or all of them. Likewise, in RPA, instead of looking for an end-to-end project, one could begin by identifying automation scenarios by starting small and then scaling up versus not starting at all. Remember that RPA automation and Power Automate Desktop can be used by everyone from independent users, to small businesses, to medium and large enterprises.

Now that you understand, you can refer to the term “use-case”, but without falling into the over analysis trap.

But just so that you know, from here on till the end of this book, “automation scenario” is mentioned for anything to be automated.

Yes, it’s true that for certain users or organizations, since costs are spent on infrastructure, licensing and resources for RPA automation, they need to see the ROI in order to reap the full benefits of the automation. ROI stands for Return on Investment and, in simple terms, refers to the measure of financial benefits coming from the automation solution compared to the initial investment done in developing and maintaining the automation. There are several factors that determine an ROI such as time saved for employees who were doing the same work manually, the costs saved, reduction in errors due to the automation, if any additional costs are required for maintaining the solution after it is built, time saved due to the speed of the automation and so on.

This brings us to the next topic on identifying good candidate processes for automation without a lot of waiting and overthinking.

Good Candidates for Automation

Selecting good candidate processes for automation becomes crucial especially when there is ROI involved. The following Value/Complexity matrix will act as a good guideline in doing so:
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Figure 1.4: The Value/Complexity matrix

Before placing your processes in the above quadrants, use the following terms as a reference.


	
Complexity: Determine the complexity by identifying if the process is rule-based, repetitive, number of screens/applications to automate, whether the RPA tool has the ability to automate what is asked, if the process has documentation or not, and if not, would it be time-consuming to create one, whether the input data is structured or not. At times, a judgment call based on one or more of the above parameters can be helpful to determine the same.

	
Value: Determine the value by verifying if automating the process can reap good benefits in terms of cost or time or both, gains from a business perspective, or is of high or low importance. This value could be for a customer or an independent end user depending on for whom the automation is being built.



It is important to note that wherever Full automation is not possible you should strive to achieve Partial automation and wherever even that is not possible then you should go for Fragmented automation (meaning, automating small portions or fragments of the manual process).

Partial or Fragmented automation can imply a hand-off from the bot to the human and back from the human to the bot. For example, a report is generated by the bot and passed over to a human, then the human will perform some operations on the report which is not possible by the bot because it requires human intelligence, and then pass back the completed report to the bot for further automation such as uploading it onto another system or send this report via an email to intended recipients, and so on. You do not have to automate 100% of the end-to-end processes all the time.

There could also be challenges such as inconsistencies in the manual process. For example, data is sent in the body of an email in an unstructured format. Since it is unstructured it would at times become difficult for the bot to read. So, the best thing to do here is to standardize the process by having the same text written in a structured format sent in an Excel file attached to the email so that the bot can easily pick up the information and proceed further. Yes, this may require approvals with necessary users to modify the incoming data format, but standardizing is the way to go for RPA automation.

Standardize the process (if necessary), document which part(s) of the process are going to be automated, start with the automation once approved.

Conclusion

In this chapter, we looked at an overview of Robotic Process Automation (RPA) and Microsoft’s RPA initiative via Power Automate Desktop (PAD). We explored its evolution, place within the Power Platform, debunked misconceptions, understood the distinctions between Traditional automation and the power of RPA. By highlighting its wide range of applications, as well as knowing how to identify suitable automation candidates, you can begin to think of effectively using Power Automate Desktop as an RPA tool for automating processes.

In the upcoming chapter, we will start to look into the practical aspects of working with Microsoft Power Automate Desktop (PAD). We will be navigating from installing the tool to creating our first Desktop Flow and understanding the various components of its interface.







CHAPTER 2


Getting into Action with PAD



Introduction

This chapter will guide you through the entire process of installing PAD on your machine to building your first Desktop Flow. It will also help you understand the various components of the PAD tool’s interface, preparing you to effectively use Power Automate Desktop tool.

Structure

In this chapter, we will cover the following topics:


	Pre-requisites

	Installation

	Our First Desktop Flow Using PAD

	Knowing the PAD Interface

	Ways of Running a Desktop Flow

	Environments and Tenants



Pre-requisites

Like any other software, Microsoft has provided certain pre-requisites for installing and using the Power Automate Desktop tool, and they are as follows:


	A compatible Windows Operating System version

	Hardware requirements

	Valid account to login to the PAD tool



Let us examine each of the above points in more detail.


Windows Operating System


Either of Windows 10 (Home, Pro, Enterprise) or Windows 11 (Home, Pro, Enterprise) would suffice. If you use any of the Home editions of either Windows 10 or 11, you won’t be able to call a Desktop Flow from a Cloud Flow, although you would still be able to create the Desktop Flows using the PAD tool and monitor them from the Cloud portal when run from the main Console of the PAD tool. Also, note that the PAD tool is available along with the Windows Operating System in the case of Windows 11, but has to be installed as explained in the “Installation” topic below for Windows 10.

Hardware Requirements

Microsoft, in its minimum hardware requirements, suggests having a processor with a speed of at least 1.00 GHz, a storage capacity of 1 GB, and a minimum of 2 GB of RAM. If you plan to run multiple user sessions or involve several applications in your automation that itself would consume your machine’s resources, or if you build Flows that would do an automatic login to other machines and perform the automation, then you will need hardware with higher specifications than those mentioned above.

Refer to the link provided after the section below for the minimum and recommended hardware requirements from Microsoft.

Valid Account to Login to the PAD Tool

Three types of accounts can be used to sign into the Power Automate Desktop tool.


	
Microsoft account: This is your personal Microsoft account, such as a Hotmail.com or Outlook.com account. If you already have this as your personal account you can straight away use it to sign-in to the PAD tool. But if not, you can sign-up for a new email address on any of the above domains. Hotmail.com has transitioned to Outlook.com but you can still choose either of the domains while creating an account. Any Desktop Flows built with this type of account will be stored on the personal OneDrive account.
Something to note here is that this account type will not have a provision for adding premium capabilities as the “Go Premium” button is not visible on the PAD tool. Also, if the Flows built with this account type ever have to be transitioned to a premium account in future, then that will have to be done manually without any export functionality for it.



	
Work or school account: This plainly is an account created by the IT department of your organization when you become a part of it. You can use this account and sign-in to the PAD tool. The account would be without any premium capabilities and features, however to try out the premium RPA features you can start a trial from the “Go Premium” button on the main screen of the PAD tool. Desktop Flows developed using this account are stored in the Dataverse of a dedicated default environment.

	
Organization premium account: Among the various types of Power Automate license plans, an organization purchases them for its users and ties it to this account. This would also involve making the premium features and capabilities available depending on the purchased license plan. Desktop Flows built using this account are stored in the Dataverse across the respective created environments. We will be looking at multiple environments at the end of this chapter.



Apart from the above, you would need a compatible browser such as Microsoft Edge (version 80 or later), Google Chrome, or Mozilla Firefox and an internet connection.

Keep the following link handy for extended reading on the preceding topics, for comparison between what is available in each of the above account types, and to understand any issues and limitations:

https://learn.microsoft.com/en-us/power-automate/desktop-flows/requirements

Installation

In general, you would need the right Windows version as per the mentioned pre-requisites, the right browser, a valid account and then you could proceed with the installation of the tool.

The official link from Microsoft to install the tool is as follows and there are two locations from where the tool can be installed.

Install Power Automate:

https://learn.microsoft.com/en-us/power-automate/desktop-flows/install

The two ways as explained in the link are as follows with some details to note:


	
Install using an MSI installer: Installing via this option requires admin rights on your machine and any new updates to the PAD tool will be required to be updated manually. When a new version of the tool is released, a pop-up will show up on the PAD tool and can be updated by clicking on it. 
The installer also has an option to install a separate desktop app called as "Power Automate Machine Runtime" app, which is used to register a machine and connect it to the Power Automate Cloud portal further useful for triggering a Desktop Flow from a Cloud Flow. This is a recommended installation option.



	
Install from Microsoft store: The store installation does not require admin rights and the releases are updated automatically on a regular basis as and when they are released. If you install from the store but also need the Machine Runtime app, you can later start the installation from the MSI and select only the required check box for the Machine Runtime, as explained below.



Once you start the installation, you should see a screen as follows:
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Figure 2.1: PAD installation screen

Along with the default check box options above, if you are using a Windows version other than Home edition, you will see an additional option that reads as “Install the machine-runtime app to connect to the Power Automate cloud portal”. Select this option and when you agree to Install, the blue “Install” button will be enabled, allowing you to proceed with the installation. The bottom left-hand corner shows the latest version available to be installed as well as the one that is currently installed on the machine, if any.

In the upcoming installation screens, you will have an option to install browser extensions for Chrome, Edge and Firefox. Make sure to install the one for your preferred browser as they will be needed to perform browser-based automation. Even if you miss, you will be having an option to install these from within the tool.

You will see a “Launch app” button on the final installation screen and clicking that will open up the PAD tool. If you selected the “Create a shortcut” checkbox during the installation process you will also find a shortcut to the tool on the desktop. Another way to open up the tool is to go to the Windows Start menu and type “Power Automate”. Although it does not mention the word “Desktop” in its name, it is the same Power Automate Desktop tool we have just installed.

Once installed, you would need to sign-in with the account you have. The tool may ask you to choose certain options such as “Region” and once the inputs are provided you are ready to use the tool. Additionally, the tool may also ask you to take a tour through its various menus and options, which you can choose to take if you wish.

In general, the installation should proceed smoothly. However, if you encounter any issues, refer to the various sections of the provided installation link for assistance.

Our First Desktop Flow Using PAD

There are no prizes for guessing that the first process in any language or tool is the “Hello, World!” program.

Please follow along the steps to create our first Desktop Flow:


	Click the “New flow” button on the top left corner of the main screen as marked in Figure 2.2
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Figure 2.2: Creating a new Desktop Flow



	Give a name to your Flow and click the “Create” button.
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Figure 2.3: Flow name and Create



	After a few seconds, a screen as follows would open up. For now, we are not referring to what each of the screens are called as they are covered in the next topic, “Knowing the PAD Interface”.
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Figure 2.4: The new Flow landing screen



	In the “Actions” section on the left-hand side, search for the word “display” in the provided box, click on the “Display message” and drag and drop it onto the whitespace as shown. Follow the sequence as per the numbering given.
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Figure 2.5: Drag and drop Display message



	Once dropped, automatically a dialog box will pop-up asking you to fill up certain parameters or select some properties. Add the details as marked below and finally click the “Save” button.
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Figure 2.6: Parameters for Display message



	
You are now ready to run it. Click the “Run” button at the top, as shown.
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Figure 2.7: Run the Flow



	Upon executing, a message box will appear displaying the values you provided earlier. The title of the message box “Desktop Flow” as well as the message “Hello, World!”, both are seen on the resulting message box.
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Figure 2.8: Output of our first Flow





With this we complete our first Flow. The nature of the Flow is intentionally simple to give you a glimpse of building a Desktop Flow and then running it. “Display message” was the Action that we chose and the combination of such Actions make up a Desktop Flow.


Knowing the PAD Interface


The Power Automate Desktop interface has two main components.


	The console

	Flow designer



Let’s take a detailed look into each one of these.

The Console

The console is like a main control panel to the Power Automate Desktop tool from where you can open the Flow designer (second component) to create and edit Flows. The main area of the console has four tabs, as shown in Figure 2.9, and these tabs are Home, My flows, Shared with me, and Examples.
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Figure 2.9: The console with four tabs

When you launch the PAD tool, the “Home” tab opens up by default. Here you will see separate sections to take a tour through the tool, links to various examples available in the “Examples” tab, Tutorials that will take you to the Microsoft Learn page, useful links and references and an overview of the new features.

In the “My flows” tab, you will see the list of all the Desktop Flows you have built, where you can perform all the below referred operations. When you right-click a Desktop Flow that is already built or when you click the ellipsis button (indicated by the arrow), it will open the context menu as shown.
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Figure 2.10: The context menu

From the context menu, you can start/run, edit, rename, and delete a Flow among other options, as shown in Figure 2.10. The “Stop” menu item that appears as disabled now will be enabled if the Flow is running.

The same menu will be seen on the top command bar if a Flow is selected using the tick box next to the Flow name. There is also an option to select multiple Flows at once, which will provide you with common menu options for bulk operations.
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Figure 2.11: The command bar context menu

The third area where you have the option to Run or Edit the Flow is next to the selected Flow, where you also get to see the current status of the Flow.
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Figure 2.12: Run, Edit Flow, and Status from the selected Flow

The “Shared with me” tab will show the list of all Desktop Flows shared by another user and this is done via the Power Automate Cloud portal. When you save a Flow from this tab, it gets added to the “My flows” tab.

Lastly, the “Examples” tab will have a list of ready-made Flows that are pre-built to get you started on a few topics such as Excel, Web and Desktop automation and so on. It is beneficial that you go through these examples for learning purposes or for using them as templates to start building your automation.

The “General” tab of the “Settings” button at the top allows you to configure the settings for Power Automate Desktop.
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Figure 2.13: General tab of PAD Settings

Follow the instructions below using the numbering shown in Figure 2.13 as a guide.


	This setting determines whether PAD application should automatically start when the Windows operating system completes its booting.

	The next setting, when unticked, will close the PAD application when the console is closed and will not be running in the background.

	Through the Monitoring/Notifications setting, you can choose between the three options: Windows notifications, the Flow monitoring window, or disable notifications entirely.

	When a Desktop Flow is either running, paused in between, stopped, completed successfully, or encountered an error, the Windows notifications option will show a Windows notification pop-up. This pop-up will also have two buttons to either Pause or Stop the running Flow.

	The same features are made available via the Flow monitoring window option, but with some additional functionality. In place of showing separate notifications for every single Flow, this option will show the status of all running Flows in a consolidated window, along with names of which Subflow and Action are running at that time for the respective Flow and a “Copy error details” button to copy the details of an erroneous Flow.

	The third dropdown option Do not display will not display any kind of notification.





	In label No. 4, you can configure a shortcut key to Pause or Resume a Flow.

	Here you can set shortcut keys to instantly stop running Flows.

	For security reasons, by default PAD will prompt you with a confirmation dialog box to verify if a Desktop Flow has been triggered via a Flow URL or through the desktop shortcut. This setting will allow you to disable that confirmation box.



At the end of the “General” tab you will also see “Check for updates” button. If a new version of PAD is released, clicking this button will notify you and provide an option to update the tool. This is the manual way of updating Power Automate Desktop. In general, Power Automate Desktop will check for updates and show a pop-up asking you to update along with an option to delay the update for a later time. Unchecking the “Show update notifications” option will not display any update notifications.

It should be noted that the updates can be controlled by your organization and you might not be allowed to update the tool whenever the notifications show up. Also, you might notice that you do not yet have an update but someone else does. This is because of the manner in which updates are released from Microsoft, but you will eventually receive the updates.

The “Data collection” tab of the “Settings” shows about required diagnostic data collection from Microsoft and these settings are handled by the admin.

As in any other software or tool, you can check the current version of PAD from the “About” section of the “Help” menu. The “Help” menu also has a provision to navigate to useful links such as the Power Automate Desktop community, blog for the product updates, and to provide feedback to Microsoft on the PAD tool.

Flow properties box shows up when you go into the properties of an individual Flow through the context menu or through the properties button on the selected Flow. As shown in Figure 2.14, the “General” tab allows you to provide a name or edit an existing name, and a box to describe the details of the Flow. A recent feature allows Copilot (Microsoft’s AI companion) to create a description based on the Actions in the Flow. For our first Flow, it describes it as This flow displays a message dialog with the title “Desktop Flow” and the message “Hello, World!” when triggered.
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Figure 2.14: General tab of Flow properties

At the bottom, you can see that there is a provision to set keyboard shortcuts to start the Flow. Scrolling down further the Flow properties, there is a premium option to run the Flow in “Picture-in-Picture” mode, which we will be learning in the chapter named “Extending the Landscape of Your Desktop Flows”. Anything that is a premium feature is shown with a diamond icon next to it. Also, anything that says “Preview” is not meant for use in the final Production environment until it comes out of Preview to become a Live feature.

Switching to the “Details” tab, as shown in Figure 2.15, will display the owner who developed the Flow along with the creation and modification date-timestamps. Next, you can see the “Run URL”, which is used to run the Desktop Flow from external sources and will be covered in the next topic of this chapter. The “Flow ID” is a unique identifier of the Flow and the storage schema version of the Flow in Dataverse.
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Figure 2.15: Details tab of Flow properties

We will learn about the “Environments” and “Switch organization” options shortly. This feature needs an explanation of what environments are, which is explained in the “Environments and Tenants” section of this chapter.

This concludes the first component of the PAD interface, that is, the console, and we will move on to the Flow designer.

Flow Designer

The area where you create or edit a Flow is the “Flow designer” window. The Flow designer further has several components. So, let us go through each one of them.


	
Workspace: The Workspace is the main component of the Flow designer window. This is because the entire Flow development happens here. As you might have seen while building the first Flow, we dragged and dropped the “Display message” Action onto the Workspace. This section contains a series of such Actions that determines what the Flows does.
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Figure 2.16: The Workspace



	
Actions pane: The Actions pane on the left-hand side consists of a list of Actions that are categorized into different groups according to what they do. For example, the “Display message” Action that we used in our first Flow is a message box to the user, hence is categorized under the Action group called “Message boxes”. A Flow cannot be built without these Actions, hence they are the key components to any Flow.
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Figure 2.17: The Actions pane



	
Variables pane: Variables as in any programming or scripting language act as containers that hold data. This pane lists down all the variables used in the Flow and also gives a provision to edit their values, rename them, find where they are used in the Flow, and filter them by their type. The different types of variables and how they are used are explained in the chapter named “Essential Elements of a Desktop Flow”.
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Figure 2.18: The Variables pane



	
UI elements pane: UI elements or User Interface elements are used in automation scenarios where UI interaction is made using elements such as textboxes, buttons, and so on, generally for Desktop and Web automation. This pane holds all such captured UI elements and provides the ability to create new ones or manage existing ones. UI elements are explained in detail in the chapter named “Building Blocks of a Desktop Flow”.
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Figure 2.19: The UI elements pane



	
Images pane: During automation, there arises certain scenarios where we use Flow Actions that will capture or use images. The images pane is where all such images are stored and managed.
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Figure 2.20: The Images pane



	
The Search boxes: There are two search boxes, as shown in Figure 2.21. The first search box is to find any text, or an Action name, or a variable used anywhere in the Flow. A results pane will open up at the bottom of the Flow designer window showing the results of the search. Whereas, the second type of search box is for searching variables among a list of variables in its own pane. The second type of search box is also available in the UI elements and Image panes, which are used for searching UI elements and Image names, respectively.
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Figure 2.21: The Search boxes
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