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			Preface

			Today, the world’s leading companies are data-driven, and a good strategy for using data is one of the key success factors for organizations worldwide. Following this trend, there is a growing demand for professionals trained to work with this data, orchestrating, processing, and generating intelligence from it.

			Microsoft Certified Azure Data Fundamentals (Exam DP-900) Certification Guide will introduce you to the fundamental knowledge required to ensure successful data projects in Azure, preparing you for the DP-900 certification test.

			Going through basic concepts of data as well as hands-on exercises with Azure data services, this book will teach you about the different technologies offered in Azure and when to use each one.

			The book is structured in four parts. The first covers core data concepts, the second relational data in Azure, the third covers non-relational data in Azure and the fourth part covers analytics workloads on Azure, ending with a mockup of the DP-900 test evaluating the knowledge acquired.

			Who this book is for

			This book is for data engineers, database administrators, or aspiring data professionals getting ready to take the DP-900 exam. It will also be helpful for those looking for a bit of guidance on how to be better equipped for Azure-related job roles such as Azure database administrator or Azure data engineer. A basic understanding of core data concepts and relational and non-relational data will help you make the most out of this book, but they're not a pre-requisite.

			What this book covers

			Chapter 1, Understanding the Core Data Terminologies, is all about creating a knowledge foundation around data types, transactional databases, analytical databases, data ingestion, and data stores.

			Chapter 2, Exploring the Roles and Responsibilities in Data Domain, continues your introduction to the different job roles associated with creating, managing, and using databases. You will learn about the key responsibilities of these roles and the tools that these roles use on the Azure and Microsoft cloud portfolios.

			Chapter 3, Working with Relational Data, explores the relational model for databases, how tables are structured, how you can use indexes to improve query performance, and how you can use views to simplify complex queries.

			Chapter 4, Working with Non-Relational Data, explores non-relational databases and how they compare to relational databases. You will learn about the different types of non-relational databases commonly used by applications.

			Chapter 5, Exploring Data Analytics Concepts, covers how to generate insights by processing data into a data analytics system, enabling the business to carry out data-driven operations.

			Chapter 6, Integrating Relational Data on Azure, covers the Azure data services for relational databases, including Azure SQL Database, Azure Database for PostgreSQL, Azure Database for MySQL, and Azure Database for MariaDB. You will explore scenarios for using these database management systems.

			Chapter 7, Provisioning and Configuring Relational Database Services in Azure, teaches you how to provision and configure Azure SQL Database, Azure Database for PostgreSQL, and Azure Database for MySQL.

			Chapter 8, Querying Relational Data in Azure, explores Structured Query Language (SQL) and how you can use it to query, insert, update, and delete data in Azure SQL Database.

			Chapter 9, Exploring Non-Relational Data Offerings in Azure, explores Azure data services for non-relational data, including Azure Table storage, Azure Blob Storage, Azure Files, and Azure Cosmos DB, as well as situations for using them.

			Chapter 10, Provisioning and Configuring Non-Relational Data Services in Azure, looks at how to provision and configure Azure Cosmos DB and Azure Data Lake Storage.

			Chapter 11, Components of a Modern Data Warehouse, examines the components of a modern data warehouse. You will understand the role of services such as Azure Databricks, Azure Synapse Analytics, and Azure HDInsight. You will also see how to use Azure Synapse Analytics to load and process data.

			Chapter 12, Provisioning and Configuring Large-Scale Data Analytics in Azure, explores data ingestion options to build a data warehouse with Azure, services to perform data analytics, and features of Azure Synapse Analytics. You will create a Synapse Analytics workspace and use it to ingest and analyze data.

			Chapter 13, Working with Power BI, is where you will learn what Power BI is, including its building blocks and how they work together.

			Chapter 14, DP-900 Mock Exam, provides practice tests to prepare you for the DP-900 exam.

			To get the most out of this book

			You will need a computer with Windows or macOS with internet access to download the Azure Data Studio and Power Bi Desktop software, as well as access to the Azure portal and the Azure service websites. All code examples have been tested using Azure Data Studio on the Windows 11 operating system. However, they should work with macOS, Linux, and future version releases too.

			
				
					[image: ]
				

			

			Power BI Desktop and the mobile app can be downloaded from here:

			https://powerbi.microsoft.com/en-us/downloads/

			Azure Data Studio can be downloaded from here:

			https://learn.microsoft.com/en-us/sql/azure-data-studio/download-azure-data-studio

			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/Microsoft-Certified-Azure-Data-Fundamentals-Exam-DP-900-Certification-Guide. 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!

			Download the color images

			We also provide a PDF file that has color images of the screenshots/diagrams used in this book. You can download it here: https://packt.link/LTQeN.

			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: “Mount the downloaded WebStorm-10*.dmg disk image file as another disk in your system.”

			A block of code is set as follows:

			
html, body, #map {
 height: 100%;
 margin: 0;
 padding: 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@packt.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 Microsoft Certified Azure Data Fundamentals (Exam DP-900) Certification Guide, 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.

			Download a free PDF copy of this book

			Thanks for purchasing this book!

			Do you like to read on the go but are unable to carry your print books everywhere?

			Is your eBook purchase not compatible with the device of your choice?

			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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			https://packt.link/free-ebook/9781803240633

			
					Submit your proof of purchase

					That’s it! We’ll send your free PDF and other benefits to your email directly

			

		

	


		
			Part 1: Core Data Concepts

			This part will provide complete coverage of the knowledge and skills required for the Skills measured under the Describe Core Data Concepts section of the exam syllabus. We will also cover knowledge and skills that go beyond exam content so that you are prepared for a real-world, day-to-day Azure data-focused role.

			In this part, you will learn about the concepts surrounding data projects, from the terminology and the roles of a data team to the different types of data workloads, such as relational, non-relational, and analytical.

			This part comprises the following chapters:

			
					Chapter 1, Understanding the Core Data Terminologies

					Chapter 2, Exploring the Roles and Responsibilities in Data Domain

					Chapter 3, Working with Relational Data 

					Chapter 4, Working with Non-Relational Data

					Chapter 5, Exploring Data Analytics Concepts

			

		

		
			
			

		

	


		
			1

			Understanding the Core Data Terminologies

			Welcome, dear reader!

			This book has been prepared based on the knowledge that you need to pass the Azure DP-900 Data Platform Fundamentals exam. So, you will find detailed use cases, hand's-on exercises, as well as sample questions and answers to help you during the exam.

			This book will not only prepare you for certification but also complement the knowledge needed for planning and working in a data organization. You can look forward to learning about transactional and analytical database concepts, SQL and NoSQL, when to use each option, and the most modern tools and techniques for implementation on Azure.

			Data generation and data processing have been growing exponentially in recent years. Data is being generated and processed everywhere: in information systems, cell phones, smart watches, smart TVs, city buses, subways, and cars, among others. Knowing how to capture and process this data to generate intelligence provides today’s main competitive advantage in the market.

			To start understanding how these technologies and solutions work, it is necessary to know the concepts of data storage and processing, which we will cover in this introductory chapter.

			By the end of this chapter, you will be able to understand the following:

			
					The types of data and how to store it

					Relational and non-relational data

					Data Analytics

					How to differentiate the data workloads

			

			Understanding the core data concepts

			To start, let’s understand the terminologies used in the data world so that all the following concepts are easily interpreted to be applied to technologies.

			What is data?

			Data is a record, also called a fact, which can be a number, text, or description used to make decisions. Data only generates intelligence when processed and then this data is called information or insights.

			Data is classified into three basic formats: structured, semi-structured, and unstructured data. We will learn about them all in the following sections.

			Structured data

			Structured data is formatted and typically stored in a table represented by columns and rows. This data is found in relational databases, which organize their table structures in a way that creates relationships between these tables.

			The following figure shows an example of a simple table with structured data:

			
				
					[image: Figure 1.1 – Example of structured data in a database ]
				

			

			Figure 1.1 – Example of structured data in a database

			In this example, the table called CUSTOMER has seven columns and six records (rows) with different values.

			The CUSTOMER table could be part of a customer relationship management (CRM) database, for example, financial and enterprise resource planning (ERP), among other types of business applications.

			Semi-structured data

			Semi-structured data is a structure in which records have attributes such as columns but are not organized in a tabular way like structured data. One of the most used formats for semi-structured data is JavaScript Object Notation (JSON) files. The following example demonstrates the structure of a JSON file containing the registration of one customer:

			
## JSON FILE - Document 1 ##
{
  "CUSTOMER_ID": "10302",
  "NAME": 
  { 
    "FIRST_NAME": "Leo", 
    "LAST_NAME": "Boucher" 
  },
  "ADDRESS": 
  {
    "STREET": "54, rue Royale",
    "CITY": "Nantes",
    "ZIP_CODE": "44000",
    "COUNTRY": "France" 
   }
}

			In this example, we can see that each JSON file contains a record, like the rows of the structured data table, but there are other formats of JSON and similar files that contain multiple records in the same file.

			In addition to the JSON format, there is data in key-value and graph databases, which are considered semi-structured data, too.

			The key-value database stores data in a related array format. These arrays have a unique identification key per record. Values written to a record can have a variety of formats, including numbers, text, and even full JSON files.

			The following is an example of a key-value database:
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			Figure 1.2 – Example of a key-value database

			As you can see in the preceding figure, each record can contain different attributes. They are stored in a single collection, with no predefined schema, tables, or columns, and no relationships between the entities; this differentiates the key-value database from the relational database.

			The graph database is used to store data that requires complex relationships. A graph database contains nodes (object information) and edges (object relationship information). It means that the graph database predetermines what objects are and the relationships they will have with each other, but the records can contain different formats. The following is a representation of nodes and edges in a graph database of sales and deliveries:

			
				
					[image: Figure 1.3 – Example of a graph database ]
				

			

			Figure 1.3 – Example of a graph database

			The diagram demonstrates how the relations around the ORDER entity are created in a graph database, considering the CUSTOMER, LOCATION, SUPPLIER, and PRODUCT nodes in the process. It represents an interesting acceleration in terms of query processing in the database because the graph is already structured to deliver the relations faster.

			Unstructured data

			In addition to structured and semi-structured data, there is also unstructured data, such as audio, videos, images, or binary records without a defined organization.

			This data can also be processed to generate information, but the type of storage and processing for this is different from that of structured and semi-structured data. It is common, for example, for unstructured data such as audio to be transcribed using artificial intelligence, generating a mass of semi-structured data for processing.

			Now that you understand the basics of data types, let’s look at how that data is stored in a cloud environment.

			How is data stored in a modern cloud environment?

			Depending on the data format, structured, semi-structured, and unstructured cloud platforms have different solutions. In Azure, we can count on Azure SQL Database, Azure SQL Database for PostgreSQL, Azure Database for MySQL, and database servers installed on virtual machines, such as SQL Server on a virtual machine in Azure, to store structured data. These are called relational databases.

			Semi-structured data can be stored in Azure Cosmos DB and unstructured data (such as videos and images) can be stored in Azure Blob storage in a platform called Azure Data Lake Storage, optimized for queries and processing.

			These services are delivered by Azure in the following formats:

			
					Infrastructure as a service (IaaS) – Databases deployed on virtual machines

					Platform as a service (PaaS) – Managed database services, where the responsibility for managing the virtual machine and the operating system lies with Azure

			

			For these database services to be used, they must be provisioned and configured to receive the data properly.

			One of the most important aspects after provisioning a service is the access control configuration. Azure allows you to create custom access role control, but in general, we maintain at least three profiles:

			
					Read-only – Users can read existing data on that service, but they cannot add new records or edit or delete them

					Read/Write – Users can read, create, delete, and edit records

					Owner – Higher access privilege, including the ability to manage permission for other users to use this data

			

			With these configured profiles, you will be able to add users to the profiles to access the data storage/databases.

			Let’s look at an example. You are an administrator of a CUSTOMER database, and you have the Owner profile. So, you configure access to this database for the leader of the commercial area to Read/Write, and for salespeople to Read-only.

			In addition to the permissions configuration, it is important to review all network configurations, data retention, and backup patterns, among other administrative activities. These management tasks will be covered in Chapter 7, Provisioning and Configuring Relational Database Services in Azure.

			In all database scenarios, we will have different access requirements, and it is important (as in the example) to accurately delimit the access level needs of each profile.

			Describing a data solution

			There are two types of database solutions: transactional solutions and analytical solutions. In the following sections, we will understand in detail what these solutions are and the requirements for choosing between them.

			Transactional databases

			Transactional databases are used by systems for basic operations: creating, reading, updating, and deleting. Transactional systems are considered the core of the informatization of business processes. With these basic operations, we can create entities such as customers, products, stores, and sales transactions, among others, to store important data.

			A transactional database is commonly known as online transaction processing (OLTP) considering that this type of database serves online transactional operations between the application and the database.

			For an organization, transactional databases usually have their data segmented into entities, which can be tables (or not), with or without a relationship between these entities to facilitate the correlation between this data.

			For example, an e-commerce database can be structured with a table called Shopping_Cart, which represents the products that are being selected in the store during user navigation, and another called Purchases with the completed transaction records. 

			The process of segmenting entities in a database is called normalization, which will be covered in Chapter 3, Working with Relational Data.

			The format of a normalized transactional database is optimized for transactional operations, but it is not the best format for data exploration and analysis.

			The following is an example of a relational transactional database:

			
				
					[image: Figure 1.4 – Example of a relational transactional database ]
				

			

			Figure 1.4 – Example of a relational transactional database

			The preceding figure demonstrates a relational database of transactional workloads in a sales and delivery system. We can see the main entity, Orders, joined to Employees, Shippers, Customers, and Order Details, which then detail all products of this order in the relationship with the Products entity, which looks for information in the Categories and Suppliers entities. 

			Analytical databases

			When the data solution requires a good interface for queries, explorations, and data analysis, the data storage organization is different from transactional databases. To meet this requirement, we prioritize the data aggregations and relationships for data consumption and exploration; this specialized data storage is called an analytical database.

			Analytical databases use a process called online analytical processing (OLAP) and have undergone a great evolution in recent years with the emergence of data warehouses and big data platforms.

			Analytical databases are constituted through a process of data ingestion, and they are responsible for processing and transforming the data into insights and information and then making this processed information available for consumption. The following steps describe this process: 

			
					Data ingestion – The process responsible for connecting to transactional databases or other data sources to collect raw transaction information and include it in the analytical database 

					Data processing – The process performed by the OLAP platform to create a data model, organize entities, perform indicator calculations, and define metrics for data consumption

					Data query – After the data model is loaded with the proper organization for querying, data manipulation and reporting tools can connect to the OLAP platform to perform your queries

			

			The following diagram is an example of a structured data model in an OLAP database:

			
				
					[image: Figure 1.5 – Example of an analytical relationship ]
				

			

			Figure 1.5 – Example of an analytical relationship

			The following diagram is a simple comparison of OLTP and OLAP databases:

			
				
					[image: Figure 1.6 – Data flow between OLTP and OLAP ]
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