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Preface

Making data-driven decisions has become essential in today’s fast-paced business environment. As someone who has worked in both industry and academia, I have seen how data can transform decision-making into a calculated risk-taking process, leading to better outcomes for manufacturing and service organizations. I have also witnessed the challenges confronted by various complex data analytics tools. This is where Microsoft Power BI (Power BI) comes into play, bridging the gap between raw data and actionable insights and empowering managers to lead confidently.

My inspiration for writing this book has emerged from the drive to learn and master Power BI. Through trial and error and countless hours of self-study using real-world applications, I learned how to tap into the highest potential of Power BI. The self-study experience fueled my passion for sharing this knowledge with others. 

Throughout the seven chapters of this book, I have distilled my professional experience and insights into practical guidance with step-by-step instructions that you can apply directly. Microsoft Power BI Essentials will guide you in making data-driven decisions, streamlining business processes, and enhancing performance using Power BI applications. My ultimate goal is to equip you with the tools and confidence to turn data into a strategic asset for you and your organization. 

The journey of writing this book has been deeply fulfilling, and I’m thrilled to be able to share it with you.



Introduction to the Book

Microsoft Power BI Essentials is an introductory guide for entrepreneurs, leaders, and professionals to understand the capabilities of Power BI for effective data analysis and storytelling. Power BI facilitates data visualizations by seamlessly transforming complex datasets into visual formats with rich, interactive experiences.

The book comprises seven chapters, each focusing on various aspects of the Power BI application. The First Chapter details data and sources of data. It highlights the need to transform data into visualizations for digital storytelling, which is inevitable for managers dealing with complex data volumes. The Second Chapter deals with understanding how to connect with various data sources, Excel, SQL Server, and the Web. It explains how to use Power BI Query Editor, a powerful tool in Power BI to perform transformations and data cleaning. Various transformation processes, such as filtering, sorting, and merging, are also illustrated with examples.

Chapter Three explores the principles of data modeling, introducing how to create data models that are scalable and flexible. The chapter also covers identifying, editing relationships, and exploring new relationships in data tables. It addresses summarization, categorization, hiding, renaming, deleting columns, and other operations in creating data models. The Fourth Chapter highlights different forms of data visualizations available; about 27 visualization tools are represented with data and examples. Readers can evaluate various options and choose the best visualization tool to plot and represent their data, meeting reporting requirements.


The Fifth Chapter offers insight into key performance indicators and various formatting options in visualizations. Learning about them will enable readers to enrich business stories to track performances, measures, and indicators. Chapter Six explores how to customize visualizations for larger plots and scales in a geographical context, using spatial analysis and precise map-based visualizations.

Lastly, Chapter Seven will introduce Power BI Desktop, which focuses on creating Power BI datasets, reports, and dashboards. It applies a managerial perspective to craft data storytelling with business acumen. The book follows a structured approach that serves as the right starting point for beginners. It helps them use data to make informed decisions through effective visualizations and the power of digital storytelling.



Who Can Benefit From This Book?

Business leaders, analysts, and professionals are expected to derive meaningful insights from data to drive innovation, optimize performance, and influence high-level decisions. Microsoft Power BI Essentials shall serve as a comprehensive guide to bridge the gap between data and insights through effective visualizations and interactive storytelling.

This book is designed to support a wide range of learners and professionals, including:

• Early-career professionals: aiming to upskill and stand out in roles involving data interpretation and reporting.

• Data enthusiasts and analysts: seeking a beginner-friendly guide to strengthen their knowledge of Power BI fundamentals and interactivity.

• Trainers and educators: who wish to use a reliable resource to introduce Power BI in classrooms and training programs.

• Managers and decision makers: who are looking to use Power BI for building dashboards that support strategic decisions and performance tracking.

• IT and MIS Professionals: interested in integrating business intelligence tools into enterprise-level solutions and driving system-wide improvements.



How to Use This Book?

We live in a world powered by data. The success of any business manager depends on their ability to analyze and interpret that data, not just for making informed decisions or streamlining operations, but for shaping enterprise-level strategy.

This book is a ready-to-act guide to help leaders and professionals enhance data skills, especially for newcomers eager to make data-driven decisions. Each chapter of the book concentrates on a diverse aspect of Power BI. From data preparation and modeling to advanced visualizations and real-world business applications, the book guides readers through key Power BI features in a step-by-step manner.

If you are new to Power BI, start with Chapter One and continue till Chapter Three. These chapters will enable an understanding of the foundations and core functionalities of Power BI. Further, explore the chapters till Chapter Seven.

If you are a manager responsible for data-driven decision-making, focus on Chapters Four, Five, Six, and Seven. These chapters shall help identify visualization components best representing the data, determine the key performance indicators, and aid in spatial data analysis. The last chapter will provide a managerial perspective on using Power BI Desktop to curate data stories and gain actionable insights.





Chapter 1

Introduction to Power BI, Data, and Storytelling




[image: ] Key Learning Objectives

• Understand various types of data and data sources.

• Gain familiarity with Power BI, its relevance for professionals, organizations, and its installation process.

• Learn how data analysis works and compare Power BI with other analytic tools.

• Explore the significance of data visualization and storytelling.



Data is everywhere in various forms and formats, such as spreadsheets and databases. Data emerges as an inevitable asset for driving strategic decision-making in any organization that seeks operational efficiency and organizational success. Organizations today have access to this omnipresent data resource from various sources, including traditional systems, social media, customer interactions, and Internet of Things (IoT) devices.

However, for enterprises, the actual power of data lies in converting it to the required information, also known as actionable intelligence. This is where the concept of “business intelligence” comes into the picture. Simply explained, Business Intelligence (BI) is the process of collecting, analyzing, and presenting data to help organizations make informed decisions. BI involves using tools, technologies, and practices to turn raw data into actionable insights. It improves strategic planning, performance, and competitiveness.

To carry out these functions—to set up a robust BI system within an organization and generate valuable insights, one would need a recognized and trustworthy BI tool. Microsoft Power BI is a leading BI transformation tool that aggregates, cleans, and converts data in order to uncover trends and patterns within the data and make data-driven decisions.

In this chapter, you will be introduced to analytical capabilities in Power BI for data-driven decision-making. This will be followed by a step-by-step guide on installing Power BI, enabling you to leverage the benefits of BI in an enterprise setting.

Given that data is central to BI, next, we will delve into an overview of data, including sources and types, and explore the technical aspects of data. We will understand the distinction between structured, semi-structured, and unstructured data, including numerical data. The chapter will also shed light on the various key functions surrounding data, which are fulfilled through Power BI. This includes data analysis, storytelling, and visualization. Further, we will understand the importance of data visualization in BI for business managers.

Before we proceed to understanding all about Power BI, its features, and core components, let’s first understand the role of data in BI and the essential terminologies of data that we will come across frequently in the book.

1.1 Data Foundations: Building Blocks for Power BI

Data is a valuable asset when it is properly processed. The following section will outline the role of data in BI. It will equip us to understand how data provides different views when worked on, so let’s begin:

• Decision-making: Data enables informed decision-making by providing valuable insights and guiding strategic choices in organizations. Analyzing, interpreting, and identifying trends and correlations helps improve overall business performance. Data-driven decision-making also helps to address pressing societal challenges and improve public services.

• Competitive analysis: Leveraging data to assess customer preferences and market trends, followed by optimizing internal and external operations, equips organizations to stay ahead of the competition, especially when developing new products and services. Data analysis also helps identify organizational bottlenecks and inefficiencies. It optimizes resource allocation by developing evidence-based policies for higher management to act upon. This leads to enhanced productivity and cost savings for the business.

• Customization: Pooling data at a granular level and sorting and analyzing it based on market requirements enables organizations to reflect on customers’ behavior and perceptions. Thus, it aids in customizing business solutions and enhances the overall customer experience.

• Risk mitigation: Data helps organizations identify emerging opportunities and potential risks by monitoring market and consumer trends. Thereby, businesses can proactively adopt strategies to identify new markets and mitigate risks, well before the time.

• Innovation: Data is crucial in scientific research and technological advancements. This includes advancements in healthcare, climate change, space exploration, and similar fields. It is the need of the hour to conduct research and make ground-breaking innovations to shape the future. Ultimately, data becomes crucial in driving positive social change by addressing social issues such as poverty and inequality, and improving the lives of individuals and communities.

Based on its characteristics, data can be classified into several types. We will look into the various types of data in the upcoming section.

1.1.1 Types of data

Data varies from structured formats to unstructured formats like multimedia files. When processed effectively, these data formats can reveal patterns and insights critical for decision-making and drive strategic growth. Let’s understand the different types of data:

Structured data

A highly organized data structure follows a predefined format, typically stored in relational databases or spreadsheets. Structured data is organized into rows and columns with well-defined relationships. Examples of structured data are sales data, customer data, financial records, and inventory data.

Unstructured data

Unstructured data does not have a predefined format. It is often generated in large volumes and cannot be processed using traditional methods. Unstructured data includes data from emails, social media posts, audio and video files, and images. This type of data demands advanced techniques like natural language processing, machine learning, and computer vision to be processed and analyzed for meaningful insights.

Semi-structured data

Semi-structured data does not conform exactly to a structured or an unstructured type of data format. These data models fall somewhere between structured and unstructured types. Semi-structured data has some form of organizational properties, but they do not adhere to a specific, rigid, pre-defined format.

This type of data often contains tags, labels, or metadata. Examples of semi-structured data include Extensible Markup Language (XML) files, JavaScript Object Notation (JSON) data, weblogs, and emails with specific formatting.

Time-series data

Time-series data represents measurements or observations collected over a specific time interval. Typically, it includes a timestamp associated with each data point. It is commonly used in weather forecasting and stock market analysis.


Geospatial data

Geospatial data refers to data associated with specific geographic locations on the Earth. This includes maps, satellite imagery, Global Positioning System (GPS) data, and spatial boundaries. Geospatial data is used in urban planning, transportation, environmental monitoring, and location-based services.

Categorical data

Categorical data does not have a numerical value; rather, it represents qualities, characteristics, or attributes. Examples include gender (male, female), product categories, segments, and customer segments with predefined options.

Numerical data

Numerical data represents quantitative values that can be measured or expressed as numbers and categorized into discrete or continuous data. Discrete data represents counts, such as the number of customers and units sold. Continuous data represents measurements on a continuous scale, such as temperature, height, weight, or revenue.

The data types mentioned above are not mutually exclusive. A dataset often contains a combination of different data types. Such raw datasets require proper analysis as they reveal no meaningful story or insights by themselves. Data analysis and visualization techniques must incorporate the characteristics and requirements of the specific data type, extract meaningful insights, and derive conclusions.



Figure 1.1 Types of Data
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Now that we have equipped ourselves with the foundations of data for business intelligence, let’s begin by exploring the star of the show, “Power BI,” in the upcoming section.

1.2 What Is Power BI?

Power BI, developed by Microsoft, is a powerful tool for managing datasets and creating intelligent visualizations, all within a single platform. Power BI has massive applications as a corporate BI solution. It helps to generate reliable outcomes within just a few hours.

It is a robust data analytics tool that bridges raw data and business intelligence. It empowers businesses to model and visualize data with visually engaging, actionable, and clear insights. These visualization capabilities enable managers to convert data and represent it as customizable dashboards and reports. Visualizing data allows us to unveil the story behind large volumes of data. This capability is indispensable for any business to attain operational efficiency through impactful decision-making.

1.2.1 Evolution of Power BI

Over the years, the increasing demand for an accessible business intelligence tool has driven Power BI to evolve into a versatile solution. The journey of Power BI began in 2010 as a data visualization tool by Microsoft, built on the Microsoft Silverlight platform for a project named “Project Crescent.” Later, Project Crescent was rebranded as “Power View” when it was released in 2013. It offered data visualization within Excel and SharePoint; however, its accessibility was limited only to those platforms. With time, the increasing demand for an impactful BI tool drove Microsoft to develop Power BI as a standalone platform.

In 2015, Power BI was officially launched. At this point, it was more of a versatile, cloud-based tool with interactive data visualization abilities, providing business intelligence solutions. The new Power BI version is a combined capability version incorporating Power View, Power Query, and Power Pivot. This version was more user-friendly with a drag-and-drop interface. It made data analysis accessible to all types of users, both technical and non-technical. It provided a suite of dashboards with real-time analytics sourced from Excel, SQL databases, and web services.

As it evolved further, Power BI offered custom visuals, and in 2016, it added Power BI Desktop, allowing more complex data modeling. Over time, Power BI Premium was introduced by presenting dedicated cloud resources with enhanced capacity for scaling it at an enterprise level. Artificial Intelligence (AI), machine learning integrations, and advanced AI capabilities for sentiment analysis have made it a more robust tool for data modeling. Organizations of all sizes, from small to medium to large enterprises, can now leverage data for informed decision-making thanks to Power BI.

Table 1.1 Evolution of Power BI




	Year

	Milestone






	2010

	Power BI was kick-started as a data visualization tool by Microsoft for a project named “Project Crescent.”
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