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			Preface

			Welcome! If you are interested in this book, you’re most likely familiar with Power BI, machine learning (ML), and OpenAI. Over the years, Power BI has evolved from a data visualization tool into a suite of user-friendly, end-to-end software as a service (SaaS) tools for data and analytics. I began writing this book with the goal of teaching Power BI professionals about the ML tool built into Power BI. Rather than write a technical manual, I decided to embrace the tradition of Microsoft’s popular Power BI Dashboard in a Day course (found at https://aka.ms/diad) by writing the book as an end-to-end journey, starting with raw data and ending with ML, all within the SaaS Power BI toolset.

			During the course of writing the book, an amazing new technology arrived on the scene called OpenAI. OpenAI can generate and summarize human language in amazing ways. The use case for this book was a perfect fit for adding OpenAI as a capstone to the journey.

			This book will take you on a data adventure starting with real raw data from the Federal Aviation Authority (FAA), reviewing requirements that mimic a real-world project, cleansing and curating the data using Power BI, making predictions using Power BI ML, and then integrating OpenAI into the use case. You can recreate the entire end-to-end solution by referencing the Packt GitHub site (https://github.com/PacktPublishing/Unleashing-Your-Data-with-Power-BI-Machine-Learning-and-OpenAI/) as you read the book.

			Business Intelligence (BI), ML, and OpenAI use data in different ways requiring different data modeling techniques and preparation. In my experience, most Power BI professionals think about data differently from ML and AI professionals. When BI professionals first branch into ML, these differences can cause ML projects to fail. Through the example of a real data story, this book attempts to teach those differences in the context of a use case with similar challenges and requirements to those that you may face in the real world. The overarching theme is the intersection of these skill sets for real-world projects that seamlessly incorporate BI, ML, AI, and OpenAI.

			If you are looking for a technical manual about Power BI ML or OpenAI, this book is not for you. This book will walk you through a hero’s journey that builds up to ML and OpenAI as a capstone to the project. At the end of this book, beyond understanding how to use Power BI ML and OpenAI, you will understand how to think about and understand data projects in ways that can incorporate ML and OpenAI. Even if the tools in Power BI evolve to be different from the time this book was written, you should be able to apply these learned lessons to new tools and future challenges.

			I also want to briefly discuss SaaS ML tools in this preface. I’ve often heard experienced ML professionals urge caution with regard to SaaS ML tools. I agree that ML as a discipline requires a different mindset and unique skillset from many other data tools. Many factors can lead to ML models returning misleading or biased results. ML projects that need to be highly accurate, or that could have harmful outcomes when wrong, should be handled by ML professionals using advanced ML tools.

			That being said, a SaaS tool such as Power BI ML still has a powerful place with the right audience. Power BI professionals interested in learning about ML can skill up quickly by using Power BI ML. Rapid feature discovery, simple predictive use cases, and ad hoc hypothesis testing can all be achieved with a low bar to entry using Power BI ML. The ML models you will build in this book are intended to spark your interest in the subject, not provide a comprehensive course on building proper ML models. By the end of this book, a Power BI professional will understand the basics of why they might use ML, how data needs to be modeled for ML, and how ML can be used in the workflow of a data project. Hopefully, some of you are inspired to learn more about ML and graduate to more advanced ML tools and courses.

			Regarding OpenAI, the final two chapters provide use cases for OpenAI that add value to the hands-on workshop with the affiliated GitHub workshop. Real FAA data is used to generate new descriptions and summarize events in your Power BI solution. The intent of this book is not for you to become OpenAI or ML experts, but rather to understand the intersection of BI, ML, AI, and OpenAI. It is my belief that as enterprise SaaS tools such as Power BI become easier to use, the intersection of these skills and tools is the future of our profession.

			Who this book is for

			This book is ideal for BI professionals who want to learn about Power BI ML and OpenAI in the context of a hands-on workshop using real-world data. A working knowledge of Power BI prior to reading this book will be helpful. Taking the Power BI Dashboard in a Day training is a great place to start, even if you follow the PDF document from the link at your own pace. ML professionals may also find value in this book from the perspective of the intersection of BI, ML, OpenAI, and AI. I would expect an ML professional to have a more advanced understanding of BI projects and the Power BI toolset after reading this book.

			What this book covers

			Chapter 1, Requirements, Data Modeling, and Planning, reviews the FAA Wildlife Strike data to be used in the book, browses the data in Power BI, reviews use cases for the data, and plans data architecture for future chapters.

			Chapter 2, Preparing and Ingesting Data with Power Query, consists of data transformation and modeling to prep data for both a Power BI dataset and queries that will be used to build ML models. A foundation for exploring data in the context of BI while also prepping for ML is the underlying theme of the chapter.

			Chapter 3, Exploring Data Using Power BI and Creating a Semantic Model, begins the process of designing a user-friendly BI dataset that can be the basis of reports. Naming conventions, table relationships, and custom measures will all be created so that you can begin doing analytics in Power BI to easily explore the FAA data to discover features for ML models.

			Chapter 4, Model Data for Machine Learning in Power BI, will explore the data using Power BI to discover potential features that can be used to build ML models. Those features will then be added to queries in Power Query to form the basis of data that will be used with Power BI ML.

			Chapter 5, Discovering Features Using Analytics and AI Visuals, leverages Power BI as an analytics and data visualization tool to rapidly explore the FAA data and discover new features for the ML queries. A variety of different measures and visualizations are used to provide variety for you.

			Chapter 6, Discovering New Features Using R and Python Visuals, discovers additional features for the ML queries using the R and Python visuals in Power BI. R and Python visuals provide some advanced analytics capabilities that aren’t easy with standard measures and visuals.

			Chapter 7, Deploying Data Ingestion and Transformation Components to the Power BI Cloud Service, moves the content created in the previous six chapters to the Power BI cloud service. The Power BI dataflows, datasets, and reports are moved to the cloud for the remainder of the book and workshop.

			Chapter 8, Building Machine Learning Models with Power BI, builds ML models in Power BI. The ML queries designed in the previous chapters are used to build three ML models for binary classification, general classification, and regression predictions.

			Chapter 9, Evaluating Trained and Tested ML Models, reviews the three ML models that were built in Power BI. The testing results are reviewed and explained in the context of predictive capabilities.

			Chapter 10, Iterating Power BI ML Models, discusses future plans for the ML models based on the findings of the previous chapter. Options include using the ML models, modifying the queries and rebuilding the models, and more.

			Chapter 11, Applying Power BI ML Models, brings in new/more recent data from the FAA Wildlife Strike database and runs it through the ML models. Results are compared to the original testing results, and a process is put in place to score new data in the future.

			Chapter 12, Use Cases for OpenAI, plans for the use of OpenAI with the project and workshop. Discussions about the intersection of BI and OpenAI lead to ideas for integrating OpenAI into your plans.

			Chapter 13, Using OpenAI and Azure OpenAI in Power BI Dataflows, builds OpenAI API calls into the solution. Text generation and summarization are added directly to Power BI.

			Chapter 14, Project Review and Looking Forward, discusses the key concepts from the book. Advice for applying the learnings from the book to your career and future plans is also reviewed.

			To get the most out of this book

			The Packt GitHub site affiliated with this book provides scripts and files for a comprehensive workshop to recreate everything in this book. The repository can be found at this link: https://github.com/PacktPublishing/Unleashing-Your-Data-with-Power-BI-Machine-Learning-and-OpenAI/. Basic Power BI tools that most Power BI professionals are already using, along with an OpenAI subscription, will facilitate the use of the GitHub repository.
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			If you are using the digital version of this book, we advise you to type the code yourself or access the code from the book’s GitHub repository (a link is available in the next section). Doing so will help you avoid any potential errors related to the copying and pasting of code.

			Download the example code files

			You can download the example code files for this book from GitHub at https://github.com/PacktPublishing/Unleashing-Your-Data-with-Power-BI-Machine-Learning-and-OpenAI/. If there’s an update to the code, it will be updated in the GitHub repository.

			We also have other code bundles from our rich catalog of books and videos available at https://github.com/PacktPublishing/. Check them out!

			Conventions used

			There are a number of text conventions used throughout this book.

			Code in text: Indicates code words in text, database table names, folder names, filenames, file extensions, pathnames, dummy URLs, user input, and Twitter handles. Here is an example: “A calculated measure can be created for counting rows in the primary table of data with the following DAX expression: Incidents = COUNTROWS('Strike Reports Fact').”

			A block of code is set as follows:

			
(if [Struck Engine 1] = true then 1 else 0) + 
(if [Struck Engine 2] = true then 1 else 0) + 
(if [Struck Engine 3] = true then 1 else 0) + 
(if [Struck Engine 4] = true then 1 else 0)

			Bold: Indicates a new term, an important word, or words that you see onscreen. For instance, words in menus or dialog boxes appear in bold. Here is an example: “Select System info from the Administration panel.”

			Tips or important notes

			Appear like this.

			Get in touch

			Feedback from our readers is always welcome.

			General feedback: If you have questions about any aspect of this book, email us at customercare@packtpub.com and mention the book title in the subject of your message.

			Errata: Although we have taken every care to ensure the accuracy of our content, mistakes do happen. If you have found a mistake in this book, we would be grateful if you would report this to us. Please visit www.packtpub.com/support/errata and fill in the form.

			Piracy: If you come across any illegal copies of our works in any form on the internet, we would be grateful if you would provide us with the location address or website name. Please contact us at copyright@packtpub.com with a link to the material.

			If you are interested in becoming an author: If there is a topic that you have expertise in and you are interested in either writing or contributing to a book, please visit authors.packtpub.com.

			Share Your Thoughts

			Once you’ve read Power BI Machine Learning and OpenAI, we’d love to hear your thoughts! Please click here to go straight to the Amazon review page for this book and share your feedback.

			Your review is important to us and the tech community and will help us make sure we’re delivering excellent quality content.
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			Don’t worry, now with every Packt book you get a DRM-free PDF version of that book at no cost.

			Read anywhere, any place, on any device. Search, copy, and paste code from your favorite technical books directly into your application. 

			The perks don’t stop there, you can get exclusive access to discounts, newsletters, and great free content in your inbox daily

			Follow these simple steps to get the benefits:

			
					Scan the QR code or visit the link below
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			Part 1: Data Exploration and Preparation

			Your journey starts with the ingestion and preparation of data using Power BI. After discussing data modeling for business intelligence and machine learning, you will learn how to connect to data for the use case, clean it up and check for errors, explore the data to ensure referential integrity, and then create a relational data model.

			This part has the following chapters:

			
					Chapter 1, Requirements, Data Modeling, and Planning

					Chapter 2, Preparing and Ingesting Data with Power Query

					Chapter 3, Exploring Data Using Power BI and Creating a Semantic Model

					Chapter 4, Model Data for Machine Learning in Power BI

			

		

		
			
			

		

		
			
			

		

		
			
			

		

	


		
			1

			Requirements, Data Modeling, and Planning

			You begin your journey by assessing the requirements and data for your project. The use case will be a fictional scenario, but everything will be built using real data from the Federal Aviation Administration’s (FAA) Wildlife Strike Database. The data is real, the topic can be understood by anyone, and the findings within the data are interesting and fun. According to the FAA’s website, about 47 animal strikes are reported daily by aircraft. These incidents can damage airplanes, potentially endanger passengers, and negatively impact wild animal (especially bird) populations.

			For the use case, you have been assigned to provide your leadership with tools to do an interactive analysis of the FAA Wildlife Strike data, find insights about factors that influence the incidents, and also make predictions about future wildlife strike incidents and the associated costs. The primary goal of your project, predicting the future impact of FAA Wildlife Strikes, will require building some Power BI machine learning models.

			Before uploading data to Power BI’s machine learning (ML) tools, you’ll need to create tables of data that will train the ML models. There is an old saying about data and analytics: “Garbage in, garbage out.” Software as a Service (SaaS) machine learning tools are easy to use, but you still need to feed them good-quality curated data. Identifying the right training data and getting it into the right format are crucial steps in an ML project.

			This project will encompass data exploration, data transformation, data analysis, and additional downstream data transformations before you begin working with Power BI ML tools. You are already an experienced business intelligence (BI) professional and Power BI user, and now you are ready to take your skills to the next level with ML in Power BI!

			Power BI supports connections to source data in many different formats, ranging from relational databases to unstructured sources to big flat tables of raw data. Countless books have been written about the best ways to structure and model data for different use cases. Rather than dive into the specifics of data modeling, for this book, we will begin with two simple assumptions:

			
					Most of the time, a star schema design will provide the most efficient storage and query performance for business intelligence data models

					Basic ML models, such as the ones you will build in this book, are usually created with a flattened table

			

			Just to be clear, not every solution will follow these assumptions. Rather, these assumptions are generalizations that can provide you with a starting point as you approach the design of a new data model. Quite often, there will not be a perfect answer, and the optimal design will be dictated by the types of queries and business logic that are generated by the end consumers of the data model.

			If you’ve never heard the terms star schema and flattened data before, don’t worry! The book will progress at a pace that is intended to help you learn and will also stay at a level that makes sense when you review the FAA data. Let’s browse the FAA Wildlife Strike data and decide upon the best data modeling strategy for your new project!

			In this chapter, we will take the following steps so that you can understand the data, think through how it will be used, and then formulate a preliminary plan for the data model:

			
					Reviewing the source data

					Reviewing the requirements for the solution

					Designing a preliminary data model

					Considerations for ML

			

			Technical requirements

			For this chapter, you will need the following:

			
					Power BI Desktop April 2023 or later (no licenses required)

					FAA Wildlife Strike data files from either the FAA website or the Packt GitHub repo: https://github.com/PacktPublishing/Unleashing-Your-Data-with-Power-BI-Machine-Learning-and-OpenAI/tree/main/Chapter-01

			

			Reviewing the source data

			You begin your journey by digging into the source data that you will be using for your project. Let’s get started!

			Accessing the data

			The source data that you will be using for this book is real data from the United States FAA. The data contains reports filed when aircraft struck wildlife. There is a website providing details, documentation, updates, and access instructions at this URL: https://wildlife.faa.gov/home. The URL (and all URLs) will also be linked from the affiliated GitHub site at https://github.com/PacktPublishing/Unleashing-Your-Data-with-Power-BI-Machine-Learning-and-OpenAI in case changes are made after this book has been published.

			If you’d prefer to follow along using the finished version of the content from this chapter rather than building it all step by step, you can download the PBIT version of the file at the Packt GitHub site folder for Chapter 1: https://github.com/PacktPublishing/Unleashing-Your-Data-with-Power-BI-Machine-Learning-and-OpenAI/tree/main/Chapter-01.

			Within the FAA Wildlife Strike Database website, you can navigate to this link and run basic queries against the data and familiarize yourself with the content: https://wildlife.faa.gov/search. There are also two files linked from this page that you can reference while reviewing the source data.

			At the time of this book’s writing, the second heading on the web page is titled Download the FAA Wildlife Strike Database, and it has a link titled Download that allows you to download the entire historical database along with a reference file. You can download the files from the FAA site for the purposes of this book. There will also be a Power BI PBIT file containing the results of the efforts of this chapter at the GitHub repository. A PBIT file is a Power BI template that can be populated with the files that you download from the Packt GitHub site. If the FAA data ever becomes unavailable, you can still proceed with the contents from the GitHub site to recreate the contents of every chapter.

			The files you will be using from the FAA are as follows:

			
					wildlife.accdb: This contains all of the historical FAA Wildlife Strike reports. You can also download a copy of the file that is identical to the book from the Packt GitHub site: https://github.com/PacktPublishing/Unleashing-Your-Data-with-Power-BI-Machine-Learning-and-OpenAI/tree/main/Chapter-01.

					read_me.xls: This contains descriptive information about the data in the wildlife.accdb database file. An .xlsx version of the file is available on the Packt GitHub site, too.

			

			Exploring the FAA Wildlife Strike report data

			The wildlife.accdb file is in an Access file format that can be opened with many different tools including Microsoft Access, Microsoft Excel, Power BI, and many more. For the purpose of this book, you will open it using Power BI Desktop. Power BI Desktop is available as a free download at this link: https://powerbi.microsoft.com/en-us/downloads/.

			
					First, open up Power BI Desktop. Once it is open on your desktop, select the Get data drop-down menu from the ribbon and click on More… as shown in the following screenshot:

			

			
				
					[image: Figure 1.1 – Connecting to data with Power BI Desktop]
				

			

			Figure 1.1 – Connecting to data with Power BI Desktop

			
					Next, within the Get data window, select Access database and click Connect:

			

			
				
					[image: Figure 1.2 – Access database connector in Power BI]
				

			

			Figure 1.2 – Access database connector in Power BI

			
					Select the Access database file that was downloaded and unzipped from the FAA Wildlife Strike Database, named wildlife:

			

			
				
					[image: Figure 1.3 – The wildlife file shows up in Power BI]
				

			

			Figure 1.3 – The wildlife file shows up in Power BI

			
					Select the STRIKE_REPORTS table and click Transform Data:

			

			
				
					[image: Figure 1.4 – Preview of the data before making transformations]
				

			

			Figure 1.4 – Preview of the data before making transformations

			
					The Power Query window will open in Power BI Desktop with a preview of the FAA Wildlife Strike data. On the ribbon, select the View header for Data Preview, and then check the boxes for Column quality, Column distribution, and Column profile. These features will provide some insights for the data preview, that helps you explore and understand the data:

			

			
				
					[image: Figure 1.5 – Data Preview features in Power Query]
				

			

			Figure 1.5 – Data Preview features in Power Query

			In Figure 1.5, notice that the first column, INDEX_NR, is highlighted. You can see that none of the values are empty, none have errors, and in Column statistics at the bottom of Figure 1.6, every value is a unique integer. The name INDEX_NR gives it away, but this column is the unique identifier for each row of data.

			Let’s review another column in Power Query. Go ahead and highlight TIME_OF_DAY. As you can see in Figure 1.6, there are four distinct values and about 12% are blank. Blank values are an important consideration for this solution. Non-empty values include terms such as Day, Dawn, Dusk, and Night. What does an empty value mean? Was the field left blank by the person filing the report? Was it not entered properly into the system? You’ll revisit this topic later in the book.

			
				
					[image: Figure 1.6 – Column statistics help with understanding data]
				

			

			Figure 1.6 – Column statistics help with understanding data

			Since there are over 100 columns in the FAA Wildlife Strike reports’ data, we won’t discuss all of them in this chapter. That being said, reviewing each and every column would be a great way to review the data for errors, empty fields, distribution of values, and more. For the purposes of this chapter, go ahead and open up the read_me.xls file that was included with the ZIP file from the FAA. The first sheet is Column Name and contains the names and descriptive data about the columns in the wildlife.accdb file. Most of the columns fall into one of the following categories:

			
					Date and time fields detailing the dates, times, and years for different events related to each report

					Descriptive information about the event such as height of contact, latitudes and longitudes, originating airports, and flight numbers

					Descriptive information about the aircraft such as ownership, aircraft type and manufacturer, number of engines, location of engines, and so on

					Estimates of the damage due to the strike such as costs, costs adjusted for inflation, damage location on the aircraft, and more

					Information about the wildlife struck by the aircraft including species, size, quantities hit, and so on

			

			Once you’ve finished browsing the report data, close the read_me.xlsx document on your desktop, and then connect to it from Power BI per the following steps. The document version used in this book can be downloaded from the Packt GitHub site here: https://github.com/PacktPublishing/Unleashing-Your-Data-with-Power-BI-Machine-Learning-and-OpenAI/tree/main/Chapter-01.

			
					Click on Excel Workbook in the left-hand panel:

			

			
				
					[image: Figure 1.7 – Excel Workbook is a new source of data]
				

			

			Figure 1.7 – Excel Workbook is a new source of data

			
					Select the read_me file from the browser and click Open:

			

			
				
					[image: Figure 1.8 – Excel file ready to open in Power Query]
				

			

			Figure 1.8 – Excel file ready to open in Power Query

			
					Tick the Aircraft Type, Engine Codes, and Engine Position boxes. Then, click OK.

			

			
				
					[image: Figure 1.9 – Sheets in Power Query can be individually selected]
				

			

			Figure 1.9 – Sheets in Power Query can be individually selected

			After clicking OK and importing the three sheets, notice that Aircraft Type, Engine Codes, and Engine Position are now available in Power Query as three separate tables of data:

			
				
					[image: Figure 1.10 – Three new tables are previewed in Power Query]
				

			

			Figure 1.10 – Three new tables are previewed in Power Query

			The three tables contain descriptive information about values that exist in the FAA Wildlife Strike reports’ data:

			
					Aircraft Type: A table that maps the Aircraft Code to a description such as Airplane, Helicopter, or Glider

					Engine Codes: Information about engine manufacturer and model numbers

					Engine Position: Details about the location of an engine on the aircraft

			

			For all three of these tables, you’ll notice that there are some unnecessary rows and blank values. You will address these later in the book, so there is no need to make any modifications in Power Query at this time.

			Once you’ve browsed the different columns from all the different tables in Power Query, click Close & Apply to import the data into Power BI and save it, per the following diagram:

			
				
					[image: Figure 1.11 – The Close & Apply button will import data into Power BI]
				

			

			Figure 1.11 – The Close & Apply button will import data into Power BI

			Once the data is imported, you can save your Power BI Desktop file as a .pbix file. A copy of the PBIT file named Chapter 1 Template.pbit, which can be populated with the data and then saved as a PBIX, can be found at this GitHub link: https://github.com/PacktPublishing/Unleashing-Your-Data-with-Power-BI-Machine-Learning-and-OpenAI/tree/main/Chapter-01.
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