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Foreword

In this new era of generative AI, every organization is racing to figure out
how to make its teams more productive, to empower its customers, and to
reinvent business processes. Data is the fuel that powers AI—now, more
than ever, it is critical to ensure that organizational data is accessible,
structured, and ready for AI. This is where Microsoft Fabric comes in,
making it easier than ever for data teams to land their data in one place,
collaborate across this data, and get it in a state where it can be served to the
business so that they can make better decisions.

The vision of Microsoft Fabric revolves around three main pillars.

Fabric is an end-to-end data platform.

Data is a team sport. To get a solution up and running takes
collaboration among many people with different skills. Before Fabric,
these solutions required numerous products to get the job done. This
often meant moving data from one product to another; manually
integrating these offerings; and managing governance, cost, and usage
independently. With Microsoft Fabric, a data team can leverage
everything—data integration, data engineering, data warehousing, data
science, real-time analytics, and business intelligence—in a shared
workspace, with unified development processes and easy adoption.
Because Fabric is built as a SaaS platform, it is easy for users to get
started, for teams to collaborate in the product, and for administrators to
centrally manage security and governance. Copilot is built into all of the
authoring experiences in Fabric, making it easy for users to adopt new
skills and build their data solutions faster than ever.

Fabric is built upon an open, data lake–based architecture.

This all starts with OneLake. The goal of OneLake is to make sharing
data as easy as sharing files in Microsoft Office. Regardless of where
the data is stored—whether directly in OneLake; in an existing data lake
in Azure, Amazon Web Services, or Google’s Cloud Platform; or in an
operational database from your business apps—OneLake allows all data



practitioners to work seamlessly with the data they have access to
Fabric has adopted open standards—both Delta and Iceberg formats—
allowing customers to land the data once it’s in OneLake and leverage
that data in any of the engines in Fabric or in external products that have
also adopted these formats.

Fabric enables every business user with AI-enabled insights.

It is critical that organizations not only have a strong data platform but
also make sure business users have access to the relevant data when and
where they need it in order to make better decisions. Power BI, as a core
part of Fabric, enables business users to easily explore and visualize
data. Deep integration across Microsoft Office applications, including
Excel, Teams, and PowerPoint, allows business users to access the data
in the context of the tools they already know and love. New Copilot-
driven data exploration experiences will further enable the business to
ask and answer their own questions.

There is so much opportunity for anyone getting started with Microsoft
Fabric to learn new tools, increase efficiency in their data stack, and ready
their business for the era of generative AI. If you’re reading this book, I am
guessing you’re excited to get started. This book not only provides a high-
level overview of what Microsoft Fabric is but also delves deeply into how
to use the product and provides guidance on implementation considerations.

As you dive into this book and the product itself, know that Fabric is
changing constantly. The product team strives to listen and learn from users,
shipping new features, enhancements, and bug fixes weekly. Another
resource, aside from this book, is the Fabric user community. You can visit
the Fabric Community to join, ask questions, attend a user group meeting,
and learn about the latest feature releases. The product team is listening and
can’t wait to hear your feedback.

Kim Manis

http://aka.ms/FabricCommunity


Corporate Vice President of Product

Microsoft Fabric and Power BI

New York, March 2025
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Preface

Every great collaboration starts with a moment of serendipity. Ours began
when Nikola, eager to share his insights with the data community, stepped
onto the stage at an event organized by Ben. That first encounter—one
between a speaker and an organizer—sparked conversations that went far
beyond the session itself. Over time, we discovered that while our
perspectives and strengths on data and analytics were different, they were
also complementary.

When Microsoft introduced Fabric, we immediately recognized an
opportunity. This new, unified platform brought together the best of data
engineering, data science, business intelligence, and real-time analytics.
More importantly, it merged the very domains that defined our respective
expertise.

Fundamentals of Microsoft Fabric is the product of that collaboration. This
book is designed to be a practical, hands-on guide for data professionals,
engineers, analysts, and business users who want to understand and
leverage Microsoft Fabric effectively. Whether you’re coming from the
world of SQL-based data warehousing, Power BI modeling, or real-time
analytics, this book will help you navigate Fabric’s architecture,
capabilities, and use cases.

Our goal is to demystify Fabric: you’ll find explanations, best practices, and
real-world examples that bridge the gap between theory and application.
While Fabric is still evolving, the fundamentals remain the same, and this
book serves as a reliable starting point on your journey.

We are excited to share our combined knowledge and passion with you.
Writing this book has been an adventure, and we hope reading it will be just
as rewarding and fun. Welcome to Fundamentals of Microsoft Fabric—let’s
build something great together!



Who Should Read This Book
This book is designed for professionals working with Microsoft Fabric,
including data engineers, analytics engineers, data analysts, data scientists,
and data architects. Microsoft Fabric is a persona-oriented SaaS (software
as a service) solution, and this book follows a similar structure, allowing
readers to consume deep dives based on their specific roles.

Rather than covering fundamental concepts in depth (such as “What is a
data warehouse?”), this book assumes readers already have a solid
background in their respective fields. It focuses on the specifics of Fabric,
making it ideal for those looking to deepen their understanding of Microsoft
Fabric and its ecosystem.

Navigating This Book
This book is organized into three parts.

In Part I, “The Foundation of Fabric”, we talk about what Fabric is in
general, what its components are, and how to get started. We also introduce
OneLake, the key feature that every feature and experience in Fabric is built
on.

In Part II, “The Features: A Deep Dive”, we walk through all the
experiences (which is what features are called in Fabric) and explain their
use cases and how they work. We provide step-by-step guidance and real-
world examples.

Finally, in Part III, “Putting Fabric into Production”, we make sure you
understand not only the individual bits and pieces of Fabric but also what
else is needed to put it into production as your analytics platform. Here we
answer questions on pricing and security, and we hope to clear up any
confusion on when to use what, given that many challenges can be
approached from multiple angles or using multiple experiences in Fabric.



Conventions Used in This Book
The following typographical conventions are used in this book:

Italic

Indicates new terms, URLs, email addresses, filenames, and file
extensions.

Constant width

Used for program listings, as well as within paragraphs to refer to
program elements such as variable or function names, databases, data
types, environment variables, statements, and keywords.

TIP
This element signifies a tip or suggestion.

NOTE
This element signifies a general note.

WARNING
This element indicates a warning or caution.
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NOTE
For more than 40 years, O’Reilly Media has provided technology and business training,
knowledge, and insight to help companies succeed.
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Our unique network of experts and innovators share their knowledge and
expertise through books, articles, and our online learning platform.
O’Reilly’s online learning platform gives you on-demand access to live
training courses, in-depth learning paths, interactive coding environments,
and a vast collection of text and video from O’Reilly and 200+ other
publishers. For more information, visit https://oreilly.com.

How to Contact Us
Please address comments and questions concerning this book to the
publisher:

O’Reilly Media, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472

800-889-8969 (in the United States or Canada)

707-827-7019 (international or local)

707-829-0104 (fax)

support@oreilly.com

https://oreilly.com/about/contact.html

We have a web page for this book, where we list errata, examples, and any
additional information. You can access this page at
https://oreil.ly/fundamentals-of-microsoft-fabric-1e.

For news and information about our books and courses, visit
https://oreilly.com.

Find us on LinkedIn: https://linkedin.com/company/oreilly-media.

https://oreilly.com/
mailto:support@oreilly.com
https://oreilly.com/about/contact.html
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Watch us on YouTube: https://youtube.com/oreillymedia.
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Part I. The Foundation of Fabric

In this section, we’ll cover the core aspects of Microsoft Fabric, starting
with what it is, how it works, and why it plays a major role in modern data
management. You will learn about its key components, how they fit
together, and how to get started with the platform. Each part of Fabric has a
specific purpose, and understanding how they connect will help you make
the most of its capabilities.

One of the most important components of Fabric is OneLake. This is not
just another storage option—it is the backbone of the entire platform. Every
tool, feature, and experience within Fabric relies on OneLake for storing,
managing, and organizing data. Because of this, knowing how OneLake
functions is essential. It provides a unified way to work with data, making it
easier to access and use across different workloads.

By the time you finish this section, you will have a clear understanding of
what Fabric is, what its main components do, and why OneLake is so
important. This knowledge will set the stage for working with Fabric
effectively and unlocking its full potential.

OceanofPDF.com
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Chapter 1. What Is Microsoft
Fabric?

Let’s start with one important question, What is Microsoft Fabric? Or, more
specifically, Why do we need such an offering? In short, Fabric is the
answer to a (if not the) challenge of our times as data professionals.

The Why and the What of Microsoft Fabric
All organizations have data: it surfaces in different formats, is constantly
growing, and needs to be consumed by users to drive decisions and generate
insights. Those insights need to run through different workloads, from real-
time queries to analytical workloads, reporting, or AI-driven applications,
as you see in Figure 1-1.

Figure 1-1. Requirements across an organization

Those users or personas usually have vastly different skill sets when it
comes to working with data. They may not have any coding skills at all, or



they may be using different languages like Python on a Spark cluster or
SQL across multiple teams in an organization, as illustrated in Figure 1-2.

Figure 1-2. Skill sets across an organization

This means that to cope with new challenges and tasks, like responding to
unprecedented amounts of data in real time in our data-driven world, users
need to produce solutions in different ways. Organizations need to allow
different users to use different tools that match their skills and needs, as
well as organize their data in a way that works for them. This can be raw
source data, a data lake, a data warehouse, or a data mart.

Microsoft Fabric—which we’ll also refer to as “Fabric”—aims to solve all
these problems in a single offering!

The Big Picture
Fabric addresses each of these complexities, challenges, and needs with a
single solution, as you see in Figure 1-3.



Figure 1-3. Fabric overview

Fabric includes features, services, and tools for every need along the way,
from ETL (extract, transform, load; data movement and transformation) to
building a data lake or warehouse, performing real-time analytics, and
developing visualizations. Fabric even provides artificial intelligence and
copilots along the way to support your entire journey. Each of these features
within Fabric is called an experience.

While we will talk about the concepts, components, and offerings in Fabric
in more detail in Chapter 4, let us give you a 30,000-foot overview of what
they are and how they contribute to the Fabric ecosystem.

Workspaces and Domains
Your main organizational units in Fabric are called workspaces, and your
workspaces can be grouped into domains.

Domains and workspaces are the overarching organizational concepts for
both your data in OneLake and your lakehouses, notebooks, warehouses,
pipelines, and all your other items. You work with data in workspaces and
can tag a workspace or multiple workspaces to a domain. Your workspaces
are also what will be connected to your CI/CD (continuous integration,
continuous deployment) repository. All Fabric workspaces support Power
BI premium features.

We’ll talk more about the details of workspaces and domains in Chapter 3.



OneLake
Fabric uses one shared storage layer called OneLake as its foundation to
house all your data. OneLake is often referred to as “the OneDrive for
data.” Figure 1-4 shows the general overview of OneLake, including its
main components and APIs.

OneLake uses the Azure Data Lake Storage (ADLS) Gen2 (Microsoft’s data
lake solution for big data analytics) technology to manage all your data and
items across your domains and workspaces. In addition to storing data,
which can be ingested in a multitude of ways (more on that in Chapter 3), it
comes with a data virtualization concept called shortcuts, which allow you
to access in real time data that is sitting in other storage accounts like an
AWS S3 bucket or Dataverse.

Data in OneLake is natively stored in Delta format, an open source data
storage format that builds on Parquet, adding ACID transactions (atomicity,
consistency, isolation, and durability—properties that ensure reliable and
consistent database transactions even in the event of failures), schema
evolution, and time travel capabilities to ensure reliability, consistency, and
efficient data management across analytical workloads. Additionally,
OneLake supports access to storage accounts that use the Apache Iceberg
format, an open source table format.



Figure 1-4. Overview of OneLake

All Fabric engines can read and write Delta; since other third-party tools
can read the data with APIs, this means your data is not vendor locked.

Data Factory
Microsoft Fabric’s Data Factory is designed to offer cloud-scale data
movement and transformation services, simplifying the management of
complex data integration and ETL processes. It provides a user-friendly,
robust, and enterprise-grade experience for data management. As the
successor to Azure Data Factory, this service has evolved to incorporate
cloud-scale capabilities, addressing the most intricate ETL challenges. Data
Factory delivers a modern data integration experience, enabling users to
ingest and transform data from various sources, including databases, data
warehouses, lakehouses, and real-time data streams.

Data Engineering
Data Engineering in Microsoft Fabric is a comprehensive suite tailored for
data engineers to efficiently manage and transform large volumes of data



using Apache Spark (plus other engines for Python and T-SQL notebooks,
for example), facilitating the creation of lakehouse architectures. A
lakehouse integrates the scalable storage of a data lake with the
management capabilities of a data warehouse, providing a unified platform
for data ingestion, transformation, and sharing. This architecture supports
SQL queries, analytics, machine learning, and other advanced techniques on
both structured and unstructured data. Microsoft Fabric enables users to
create and manage lakehouses, design data movement pipelines, and utilize
Spark job definitions for batch or streaming jobs. Additionally, notebooks
are available for writing code related to data ingestion, preparation, and
transformation. One key aspect about notebooks is that you can use
multiple languages not only across notebooks but also within the same
notebook, allowing developers to use the language they are most
comfortable with.

Data Warehouse
Data Warehouse in Microsoft Fabric streamlines data insights while
ensuring robust data security and governance through T-SQL constructs. It
utilizes a distributed engine to deliver high performance and scalability.
Data stored in Parquet format supports ACID transactions and
interoperability across platforms, eliminating the need to duplicate data.
Unlike the SQL analytics endpoint of a lakehouse, which can be used only
for read-only queries, the Data Warehouse provides full transactional
support, accommodating various data ingestion methods. This dual offering
caters to diverse user needs, from data engineering to complex SQL
operations.

Data Science
Microsoft Fabric’s Data Science provides a robust platform for data
scientists, supporting an end-to-end workflow for building, deploying, and
operationalizing machine learning models. Key features include the use of
R and Python in notebooks for data exploration, Data Wrangler for
simplified analysis, and MLflow for tracking and comparing model



experiments. Users can efficiently perform batch scoring at scale with
Predict (a built-in function in Fabric that applies trained machine learning
models to new data for generating predictions), benefiting from deep
integration across Fabric’s stack. This integration enables seamless data
scoring in lakehouses, writing back predictions, and visualizing data in
reports.

Real-Time Intelligence
Real-Time Intelligence is a fully managed big data analytics offering
tailored in Fabric for streaming and time series data. It simplifies data
integration, allowing organizations to scale their analytics solutions and
make data accessible to various users, from citizen data scientists to
advanced data engineers. The platform includes features specifically
designed for real-time analytics, such as automatic data streaming,
indexing, and partitioning for any data source or format, along with on-
demand query generation and visualizations. This enables organizations to
quickly access data insights with minimal effort and high efficiency.

Part of Real-Time Intelligence is Data Activator. Data Activator in
Microsoft Fabric is a no-code tool designed to automate actions based on
patterns or conditions detected in changing data. It allows users to monitor
data within Power BI reports and event streams, triggering actions when
specified thresholds or patterns are met. This tool streamlines the process of
responding to data changes, enabling users to efficiently manage data-
driven actions without the need for coding.

Power BI
You probably know this one, but if not: Power BI is a business analytics
tool that enables users to visualize data and share insights across their
organization or embed them in an application or website. It provides
interactive visualizations and business intelligence capabilities with an
interface simple enough for end users to create their own reports and
dashboards.



NOTE
Business intelligence (BI) involves the use of data analysis and visualization tools to
turn raw information into strategic insights. It empowers organizations to make data-
driven decisions, enhance efficiency, and identify growth opportunities.

Power BI is now part of Microsoft Fabric, enhancing its integration and
scalability within the broader ecosystem of Microsoft’s cloud services. This
integration allows users to seamlessly connect Power BI with other Fabric
features, streamlining the process of data analysis and visualization within a
unified analytics solution.

Power BI accesses data in Fabric through a semantic model. A semantic
model is a structured representation of data that defines relationships,
calculations, and business logic to simplify analysis and reporting. In
Microsoft Fabric, it acts as an abstraction layer, enabling intuitive data
interaction without requiring knowledge of the underlying database. Many
items are deployed with a default semantic model. We’ll explain more about
those and semantic models in general in Chapter 9.

Databases
The newest addition to the Fabric experiences is databases—or, for now,
only SQL databases. They basically give you the functionality of an Azure
SQL Database in Fabric. While this may seem counterintuitive, given that
all other experiences cater to analytical workloads, databases do fill a gap
for use cases like OLTP workloads, as well as for example metadata
repositories.

SQL databases in Microsoft Fabric integrate Azure SQL Database into a
scalable platform that simplifies data management and application
development. They offer automation, built-in governance, and AI-driven
capabilities while connecting directly to OneLake, reducing the need for
traditional ETL processes. Developers can use familiar SQL tools alongside
features like vector data types for advanced search and analytics. The



platform also includes Copilot to assist with database tasks and built-in AI
support for applications such as recommendation systems and semantic
search. Security features like encryption, automated backups, and
compliance tools help ensure data protection and reliability.

Fabric’s SQL databases support modern DevOps workflows with CI/CD
integration, source control, and autoscaling. A built-in GraphQL interface
allows for flexible querying, making it easier to use SQL in different
application architectures. With real-time data replication and direct Power
BI connectivity, these databases can handle both operational and analytical
workloads.

As you’ve seen so far, the experiences within Fabric overlap with the
features and services available to users, and that’s intentional. By enabling
different data roles to use the same features and services, Fabric helps
bridge knowledge gaps and enhances transparency across the tech stack.

Industry Solutions
Microsoft Fabric delivers specialized data solutions tailored to the unique
needs of various industries, enhancing data management, analytics, and
decision making. For the manufacturing sector, Microsoft Fabric and Azure
AI’s Copilot template drive digital transformation by consolidating data
foundations, aligning data with industry standards, and providing
conversational insights. In retail, these solutions enable the integration of
data from multiple sources and facilitate real-time analytics for better
decision making, supporting tasks like inventory management, sales
forecasting, and fraud prevention.  Sustainability-focused solutions
streamline ESG (environment, social, and governance) data processing with
prebuilt pipelines and models, aiding organizations in fulfilling reporting
obligations. Health care solutions simplify complex data transformations,
enable large-scale analytics, and leverage generative AI, boosting patient
care and operational efficiency.

These industry-focused solutions empower businesses to unify and enhance
their data assets, harness advanced analytics, and make swift, informed



decisions. By addressing specific industry challenges, Microsoft Fabric
helps organizations optimize operations, drive innovation, and increase
productivity while achieving sustainability and performance goals.

Copilots
As we mentioned, Fabric offers a variety of AI and Copilot support along
the way. There is not a single Copilot in Fabric but a multitude of them,
each serving a different purpose. They need to be enabled for your
environment. We talk more about this later, and you’ll find more
information in the documentation.

https://oreil.ly/U8arV


THE FABRIC ROADMAP

Microsoft continuously works on improving existing Fabric capabilities
and adding new ones. Some of the features and options discussed in this
book will probably have already been enhanced in one way or another
by the time you play with Fabric.

The Fabric public preview was announced at Microsoft Build in May
2023. It went to GA (general availability) at Microsoft Ignite in
November 2023. Another huge wave of features was announced at the
Microsoft Fabric Community Conference in the US and Europe in 2024
as well as at Build and Ignite in 2024. Figure 1-5 gives an overview of
the initial and post-launch feature waves of Fabric.

Figure 1-5. Microsoft Fabric release cycle and history

And since then, again, a huge list of new features has been provided,
some of them still in preview.

Since Fabric constantly gets new features and capabilities, we’re going
to see them popping up in the future on very short cadences. No matter
how fast we publish this book or an update to it, the actual roadmap will
always be out-of-date by the time of publication.



So check out the Fabric roadmap for an always up-to-date list of
features that are currently in the works or in preview.

The Fabric Pricing Model
Another interesting thing about Fabric is the licensing, or rather the pricing.
Rather than sizing, deploying, and paying for a variety of individual
services and offerings, you basically pay for one single product.

Fabric pricing consists of three components: storage, compute, and user
licenses, as you see in Figure 1-6.

Figure 1-6. The three components of Fabric pricing

Microsoft Fabric pricing is structured around compute (capacities), storage,
and user licenses. Compute is measured in capacities, available in Fabric
(pay-as-you-go), Fabric Reserved (discounted commitment), and Fabric
Trial (free for 60 days). Capacities range from F2 to F2048, with capacity

https://oreil.ly/eqQG4


units (CUs) determining compute time rather than raw performance. Fabric
and Fabric Reserved capacities are identical, but reserved capacities require
a commitment and are billed continually, whereas pay-as-you-go plans are
charged only when running. Pausing capacities only benefits pay-as-you-go
users, as reserved capacities incur charges regardless.

Storage in OneLake is billed separately per gigabyte, independent of
compute usage. Even if compute is paused, storage costs remain.

User licenses are only relevant for Power BI. For capacities smaller than
F64, every Power BI user needs a Pro license, while larger capacities
require Pro licenses only for report creators. Other Fabric workloads do not
need paid user licenses.

Networking charges are expected but not yet implemented. Regional pricing
differences can be significant, and users should consider cost, data
residency, and feature availability (e.g., OpenAI-powered Copilots may be
unavailable in some regions) when selecting a deployment location. We’ll
explain the details of pricing in Chapter 14.

Summary
Let’s wrap up this first chapter. Fabric is an end-to-end SaaS offering,
meaning you only provision a single Azure resource type, including a single
bill, despite potentially using a variety of different workloads.

Fabric is lake-centric which means that all its data is stored in OneLake.
With OneLake on one side and capacities on the other side, Fabric gives
you full separation of storage and compute.

Copilots enhance the entire experience to get you to your results even
quicker. Fabric is organized through workspaces backed by capacities,
which are all premium workspaces so users can share their data as well as
their items.

While we have not yet looked at those aspects, Fabric is, of course, a
governed platform that includes security, monitoring and role concepts. We



will get into that in Chapters 15 and 16. Our next chapter, “Getting Started
with Microsoft Fabric,” will bring the theoretical concepts from this chapter
together in a hands-on experience.

OceanofPDF.com
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Chapter 2. Getting Started with
Microsoft Fabric

In Chapter 1, we gave you an overview of what Microsoft Fabric is. In this
chapter, we give you a step-by-step guide on how to get started with Fabric
and the Fabric portal. If you’ve had initial experiences with Fabric, feel free
to skip this chapter. Otherwise, while we may be skipping a few details in
this chapter to provide you with a big picture (don’t worry if you feel like
you’re missing some pieces here and there), these first steps will hopefully
be helpful when it comes to handling and navigating the Fabric features
coming up in Part II.

Creating an Azure Account
The very first requirement to get started with Fabric is to set up a Microsoft
Azure account. If you already have an account, you can use that. Otherwise,
navigate to the Microsoft Azure Portal, where you will be greeted by a login
form that provides the option to create a new account.

Enabling Fabric
To get started with Microsoft Fabric, navigate to Power BI or Microsoft
Fabric, where you will again be greeted by a sign-in screen (see Figure 2-1).

https://oreil.ly/s7s4e
https://oreil.ly/6saf1
https://oreil.ly/CjhkK


Figure 2-1. Fabric portal login screen

NOTE
The sign-in screen asking for your email may look slightly different depending on
whether you already have an Azure account as well as other factors.

Log in with your Azure account, and the system will take you to the home
page of either Power BI or Fabric, depending on the URL you chose. For
this exercise, both will work and do the same thing.

On this landing page, find the settings as highlighted in Figure 2-2 and
select “Admin portal.”



Figure 2-2. Settings in the Fabric portal

TIP
To see the Admin portal, you will also need to be a member of the Administrator role.
We’ll talk more about permissions and security in Chapter 16.

While there are all kinds of settings and metrics to be found here (see
Figure 2-3), we’ll focus on the crucial parts to get started quickly.



Figure 2-3. Fabric Admin settings

In Tenant settings, find the Microsoft Fabric section highlighted in Figure 2-
4, and make sure that users can create Fabric items—either the entire
organization or the specific users that you want to be able to use Fabric.

TIP
If these settings are grayed out (inaccessible), they are probably controlled by your
organization’s Fabric administrators. You’ll need to reach out to them to get access. 



Figure 2-4. Fabric Admin Tenant settings

Once Fabric is enabled, the other thing you’ll need is at least one capacity.
Navigate to “Capacity settings,” as shown in Figure 2-5.



Figure 2-5. Fabric Admin capacity settings

Here, you can purchase and manage one or multiple capacities.

Click Purchase (Figure 2-6); you’ll be routed to the Azure portal using a
deep link that takes you directly to the creation of a new capacity.



Figure 2-6. Fabric Admin capacity purchase

Provide your subscription, resource group, a name, a region, and—most
importantly—the size (Figure 2-7).



Figure 2-7. Azure Portal Fabric capacity settings

Select “Change size” (Figure 2-7) to display a list of the available sizes in
your region and for your subscription, including their prices (see Figure 2-
8).



Figure 2-8. Azure Portal Fabric capacity sizes and costs in your home tenant’s currency

We won’t make a selection here because we’ll tell you to do something
even better! We’ll use a trial capacity to explore the capabilities of Fabric at
no cost for up to two months. A trial gives you the equivalent of an F64
capacity with the exception of very few features (unfortunately, Copilots are
one of those).

NOTE
Capacity pricing varies by region and is subject to change. Differences in pricing
between regions can be significant!

To enable a trial, go back to the Fabric portal, select your account on the
upper right of the screen, and click “Free trial” as highlighted in Figure 2-9.



Figure 2-9. Fabric capacity trial start



You’ll be asked to confirm that you want to upgrade to a free Fabric trial
capacity, which you can confirm by selecting Activate (see Figure 2-10).

Figure 2-10. Fabric capacity trial activation

A message (see Figure 2-11) confirms that your capacity was upgraded and
you can choose between being redirected to the Fabric home page or
staying on the current page.

Figure 2-11. Fabric capacity trial confirmation

WARNING
The number of trials per tenant is limited with the free trial. Also, don’t start developing
things you intend to use for production while you’re in a trial capacity, because moving
your trial workspace to another capacity set in a specific region can cause severe
problems.



Selecting Fabric Home Page will get you back to the home page of Fabric
while still enabling your trial. When you elect to stay on the current page,
everything gets refreshed, and you can see the number of days remaining in
your trial in the top bar (see Figure 2-12).

Figure 2-12. Fabric trial capacity overview

In “Capacity settings” (see Figure 2-12) on the Trial tab, our trial capacity
shows up (just as regular capacities would on the other tabs if we had
bought any).

Our Fabric environment is now ready for use!

If you want to share this environment with other users, you’ll need to add
them to the appropriate roles, which we’ll elaborate on in Chapter 16.

First Steps with Fabric
Now that you have a capacity in place, navigate back to Microsoft Fabric
(in this case it does matter which page you pick because Power BI won’t
give you the same experience), and you’ll get the entire overview of all the
experiences or features Fabric has to offer (see Figure 2-13). For this
example, we’ve chosen to work with the Data Engineering experience.

https://oreil.ly/RPjVK
https://oreil.ly/NuDei


Figure 2-13. Fabric portal overview

We’ll walk you through some of those capabilities and their functionalities
and features in the next section to give you an idea of handling and
navigation.

Creating a Workspace
While you do have a personal workspace to begin with, let’s create a new
workspace and connect it to our trial capacity. (Of course, if you already
have a paid capacity, you can use that instead.) Select “New workspace,”
provide a name, set “License mode” to Trial, and click Apply as shown in
Figure 2-14.



Figure 2-14. Creating a workspace

Building a Lakehouse
We will start by building a lakehouse, which is part of Data Engineering.
Select Create (Figure 2-15) and click on the Lakehouse item, which is right
on top.



Figure 2-15. Creating a lakehouse

TIP
If you don’t see the Create button, select the “...” to access it. You can pin it from there
to customize your experience.

After selecting Lakehouse, you’ll be prompted for a name. Give it the name
BookHouse, check the box to enable Lakehouse schemas, and click Create
(Figure 2-16).



Figure 2-16. Naming the lakehouse

The lakehouse is now created, but as you can see in Figure 2-17, it is, of
course, empty.

Figure 2-17. New lakehouse after creation

As you also see highlighted in Figure 2-17, even though the lakehouse is
ready, the SQL analytics endpoint and the default Power BI semantic model
are still being created (this takes a few minutes and will report as finished
once completed). Whenever you create a lakehouse, it will automatically
get a SQL analytics endpoint to make it accessible through SQL-based



client tools. Although this is still being created, we can start working on the
lakehouse.

From the landing page of our (empty) lakehouse, we could go ahead and
upload files to it (Figure 2-18), which is what you’d do if you were working
with your own data.

Figure 2-18. Uploading files to a lakehouse

From the same screen where we selected “Upload files,” we also have the
option to create a new data flow or data pipeline, or create a shortcut, which
is a data virtualization concept specific to Fabric that allows you to access
data from different locations without moving it. We’ll explore this in
Chapter 3 when discussing OneLake (Figure 2-19).

Figure 2-19. Creating a shortcut



To keep things simple for our first experience, let’s start with sample data
rather than your own data, which means that this lake will get populated
with a few sample files and tables that we can work with. Simply selecting
“Start with sample data” (Figure 2-20) on the Data Engineering landing
page will trigger this process, which will take a few moments.

Figure 2-20. Starting with sample data

Data in a lakehouse is categorized as either tables or files, and the sample
data process generates both for us. In our example, it has generated a table
called publicholidays, which you can display by expanding the tables of the
lakehouse in the left navigation pane. You can then explore its data by
simply selecting it (Figure 2-21).



Figure 2-21. Finding and exploring sample data

The first time you access the table, it takes a really long time to display
because the Spark pools, etc. in the background need to be initiated. Once
that is done, all subsequent reads should be much faster.

If you navigate to the files of the sample dataset, you’ll find a couple of
CSV and Parquet files (see Figure 2-22). Of course, we could always add
additional data by just selecting “Get data” in the top menu.

To explore the data in those files, just select, for example, the
us_population_county_area CSV file, right/secondary click it, and select
“Load to Tables” and “New table” as shown in Figure 2-23. The “Load to
Tables” option is available for CSV and Parquet files.



Figure 2-22. Sample files

Figure 2-23. Loading a CSV file to a table

As shown in Figure 2-24, since it’s a CSV file that we selected, we can
define a column header and specify which separator to use, and this will be
loaded into our lakehouse in a table.



Figure 2-24. Loading a CSV file to a table (settings)

This will make the data available in a table that could then be exposed
through the SQL endpoint of our lakehouse.

If we want to explore or transform data, rather than just select a table, we
can open the publicholidays table in a new notebook by selecting “Open
notebook” and “New notebook” (Figure 2-25).



Figure 2-25. Exploring data in a notebook

This will create a new notebook, where we can add code snippets to read
that table from our lakehouse. First, expand your lakehouse (Figure 2-26).

Figure 2-26. Exploring data in a notebook—tables in lakehouse



Right/secondary-click one of your tables and select “Load data” and Spark
(Figure 2-27) to add the table to your notebook.

Figure 2-27. Adding a table to a notebook

By selecting the little play button next to the added code, you’ll add your
table’s data to the notebook using Spark (Figure 2-28).



Figure 2-28. Adding data from a table

You could, of course, write more complex queries, create views, insert data
into new tables, organize your lakehouse into schemas, build a medallion
architecture…but all this is outside the scope of this chapter. We’ll dive
deeper into lakehouses and their structure in Chapter 5.

Building a Warehouse
In this section, we’ll build a warehouse, which may be more familiar to you
than a lakehouse if you’re coming from a data-warehousing background.

To do that, we go back to the homepage that is now optimized for the Data
Engineering experience.

To change our currently selected experience, we go to the lower left and
select the Data Warehouse experience. We could also pick Power BI, Data
Factory, Real-Time Analytics, etc.



TIP
This is the easiest way to check if a user has access to a Fabric capacity. If only Power
BI shows up, then the user is not connected to a paid or trial capacity.

To create a warehouse, we select Create again and this time find and select
the Warehouse item, which is part of the Data Warehouse experience. You’ll
find this a bit further down (see Figure 2-29).

Figure 2-29. Creating a new warehouse

Name your new warehouse “Book Warehouse” and select the Create button
as pictured in Figure 2-30.



Figure 2-30. Naming the warehouse

Just as with the lakehouse, we could select “Get data” to import additional
data into our warehouse, but we also have the opportunity to just use
sample data again, which is what we’ll do (Figure 2-31).

Figure 2-31. Adding sample data to the warehouse

When we select “Sample data,” a couple of tables are created and sample
data is loaded into those tables. Some views as well as a couple of stored
procedures are added on top of that, and all of them can be found in their
respective subfolders of the default schema (dbo) as shown in Figure 2-32.



We will talk more about organizing your warehouse through schemas in
Chapter 6.

Figure 2-32. Sample data in the warehouse

By just selecting one of the tables or views, we see a preview of the data
inside it.

Visualizing Fabric Data in Power BI
One very crucial part of the end-to-end analytics experience in Microsoft
Fabric is not just the storing of data but also the visualization of this data.
One way to visualize data—which also shows how seamlessly the
components of Fabric are integrated—is directly from the previous screen,
which has “New report” on top to create a report based on the data in this
warehouse (see Figure 2-33).



Figure 2-33. Creating a new report from a warehouse

Selecting the “New report” button will start up Power BI. As you can see in
Figure 2-34, Power BI already knows about all the tables from the
warehouse because they have automatically been added to a semantic
model, the default semantic model. (This would also be available through a
lakehouse.)

NOTE
The default semantic model will always be in Direct Lake mode. We’ll learn more about
semantic models, which were previously known as datasets, or Direct Lake mode, in
Chapter 9.



Figure 2-34. Default semantic model in Power BI

In this report, we can, for example, add the total amount from the taxi trips
table by just expanding the Trip table and selecting TotalAmount (see
Figure 2-35).



Figure 2-35. Adding a first value to a report in Power BI

This results in a single bar (which is the default visualization). We could
then, for example, group it by payment type by again simply selecting
“Payment type,” and our bar chart will adjust accordingly (Figure 2-36).

Figure 2-36. Grouped bar chart in Power BI



We can now go ahead and change the visualization type, color palette, add
more data and visuals, etc., but that’s beyond what we are trying to
showcase in this chapter. Our point is simply to show how easy it is to
create a simple visual report based on data that was added to Fabric just a
few moments before, without setting up any additional manual data sources,
gateways, firewall rules, etc.

Summary
With just a few clicks, we’ve created a new lakehouse and warehouse,
loaded data into them, and finished up by creating a simple report. While of
course only touching the surface, we hope that this chapter showcased a bit
of the power of Microsoft Fabric, from loading to processing to visualizing
and analyzing data. The beauty of this is that all the experiences and
components are connected to make them work together; you need little to
no configuration efforts.

Before we dive into all the different experiences and features, Chapter 3
will walk you through the concept of OneLake, the unified storage layer of
Microsoft Fabric.
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Chapter 3. All Roads Lead to
OneLake

One of Fabric’s key characteristics is that it is lake-centric. All of its data is
stored in a data lake—OneLake. This chapter will walk you through the
basics of data lakes and the specifics of OneLake.

Overview of Data Lakes
A data lake is a centralized repository that allows for the storage of
structured, semi-structured, and unstructured data at any scale. Unlike
traditional data warehouses that store data in predefined schemas, data lakes
are designed to hold vast amounts of raw data in its native format until it is
needed. This flexibility supports diverse data types including text, images,
videos, and social media streams, making data lakes an integral part of
modern big data architectures.

The primary purpose of a data lake is to provide a scalable and cost-
effective solution for storing large volumes of data. This data can be
processed and analyzed to extract valuable insights, facilitate real-time
analytics, and support data science and machine learning applications. The
structure of a data lake allows businesses to store all their data in one place,
enabling comprehensive analysis and integration across different data
sources.

Evolution of Data Storage Solutions
Data storage solutions have evolved significantly over the years, reflecting
the growing complexity and scale of data management needs.

Figure 3-1 shows how data storage solutions have developed over time.



Figure 3-1. The evolution of data storage systems

The journey began with simple file systems and databases, progressed
through data warehouses, and has now arrived at data lakes and beyond.

File systems and databases

In the early days of computing, data was primarily stored in basic file
systems and relational databases. These systems were adequate for
managing small to moderate volumes of structured data but struggled
with unstructured data and scalability.

Data warehouses

The emergence of data warehouses marked a significant advancement in
data storage. These systems are optimized for read-heavy operations and
designed to support business intelligence activities. Data warehouses
store structured data in a predefined schema, facilitating efficient
querying and reporting. However, they are less flexible in handling
unstructured or semi-structured data.

Big data technologies

With the explosion of data from various sources like social media,
sensors, and mobile devices, traditional data storage systems began to
show limitations. Big data technologies such as Hadoop introduced the
concept of distributed storage and processing, enabling the handling of
massive datasets across clusters of commodity hardware.

Data lakes



Building on big data principles, data lakes emerged as a more flexible
and scalable solution. They can store data in its raw form, support a
variety of data types, and provide a foundation for advanced analytics.
Data lakes integrate with modern data-processing frameworks, allowing
organizations to derive insights from their data more effectively.

Traditional data storage, such as relational databases, organizes data in
structured tables with predefined schemas, making it ideal for transactional
systems and structured queries. It requires data to be cleaned and formatted
before storage, ensuring consistency and reliability.

A data lake, on the other hand, is designed to store vast amounts of raw,
unstructured, and semi-structured data in an open format, preserving its
original structure before any transformation. This flexibility supports
diverse formats, including text, images, and log files, making it ideal for big
data analytics and machine learning. By enabling schema-on-read, data
lakes allow data scientists to explore and process information without rigid
schema constraints, often leveraging optimized storage formats like Parquet
for efficient querying and analysis.

The Importance of Data Lakes
In today’s data-driven world, businesses rely heavily on data to drive
decisions, innovate, and maintain a competitive edge. Data lakes play a
crucial role in this environment for several reasons:

Scalability

Data lakes are designed to handle large volumes of data,
accommodating the growing influx of data from various sources without
compromising performance.

Flexibility

Unlike traditional data warehouses, data lakes support a wide range of
data types and formats. This flexibility allows businesses to store



everything from transaction logs to multimedia files, enabling
comprehensive data analysis.

Cost-effectiveness

Data lakes utilize cost-effective storage solutions, often leveraging
cloud storage services. This makes it feasible for organizations to store
large datasets without incurring prohibitive costs.

Advanced analytics

Advanced analytics refers to a set of high-level data analysis techniques,
including machine learning, predictive modeling, and AI, used to
uncover deeper insights and trends beyond traditional reporting. By
storing data in its raw form, data lakes provide a rich resource for data
scientists and analysts.

Data integration

Data lakes enable the integration of data from multiple sources, creating
a unified view that supports more informed decision making. This
integration is essential for applications like customer 360° views (a
comprehensive, unified profile of a customer that consolidates data
from multiple sources to provide a holistic understanding of their
interactions, behaviors, and preferences), personalized marketing, and
operational optimization.

Real-time processing

Modern data lakes support real-time data processing, allowing
businesses to react quickly to changing conditions and make timely
decisions. This capability is critical for applications such as fraud
detection, supply chain management, and dynamic pricing.

Governance and compliance

Data lakes can incorporate robust data governance frameworks,
ensuring data quality, security, and compliance with regulations. This is



increasingly important as businesses navigate complex regulatory
environments.

To sum things up, data lakes represent a significant advancement in data
storage and management, addressing the limitations of previous systems
and providing a scalable, flexible, and cost-effective solution for modern
businesses. By enabling the storage of diverse data and file types—and,
subsequently, processing of the data via tools that access the lake—data
lakes empower organizations to harness the full potential of their data,
driving innovation and maintaining a competitive edge in a data-driven
world. As the volume and variety of data continue to grow, the role of data
lakes in the enterprise ecosystem will become even more critical,
supporting the next generation of data-driven applications and insights.

Introduction to OneLake
OneLake is a modern data lake solution developed by Microsoft, designed
to streamline data management and analytics in the cloud. As part of
Microsoft’s suite of cloud-based data services, OneLake integrates
seamlessly with various Azure offerings, providing a unified platform for
storing, processing, and analyzing data at scale. The development of
OneLake reflects Microsoft’s commitment to empowering businesses with
robust, scalable, and flexible data solutions, addressing the growing need
for efficient data management in an increasingly data-driven world.

Figure 3-2 gives you a first look at the structure of OneLake.



Figure 3-2. OneLake—the big picture

Separation of Compute and Storage
OneLake leverages the architectural principle of separating compute and
storage, a significant evolution in data lake design. This separation allows
businesses to scale storage and compute resources independently,
optimizing costs and performance. By decoupling these components,
OneLake ensures that data storage can be scaled without the need to
simultaneously scale computing resources, and vice versa. This flexibility is
crucial for managing variable workloads and achieving cost efficiency.

File Explorer
OneLake includes a user-friendly file explorer interface, simplifying data
navigation and management. The file explorer enables users to browse,
upload, download, and manage their data files within the lake, providing an
intuitive way to interact with stored data. This feature is particularly useful
for users who may not be familiar with command-line interfaces or complex



data management tools, making OneLake accessible to a broader range of
users.

What Makes OneLake Unique
OneLake offers several features that set it apart from other data lake
solutions, enhancing its appeal and functionality.

Shortcuts

One of the most remarkable features of OneLake is its robust support for
shortcuts, a transformative tool that greatly enhances data management and
accessibility within Microsoft Fabric. The shortcuts feature empowers users
to create both internal shortcuts, which are references to data stored in
various locations within OneLake, and external shortcuts, which are
references to external storage systems like Azure Data Lake Storage or
Amazon S3. This feature is particularly advantageous for large
organizations where data is typically dispersed across multiple departments,
projects, or geographical regions. Instead of duplicating data across
different workspaces or domains, an approach that can lead to increased
storage costs and complex data governance issues, shortcuts enable teams to
seamlessly reference existing datasets.

Shortcuts follow the “one copy” approach, meaning that your data is only
physically stored in one place rather than having multiple redundant and
potentially out-of-sync copies of your data in multiple locations.

For example, consider a scenario where a company’s marketing team
maintains a customer behavior dataset in its workspace. The finance team
can create a shortcut to this dataset within its own workspace without
physically copying the data. This approach not only conserves storage space
but also ensures that both teams are working with the most up-to-date
information. Furthermore, these shortcuts preserve the security and access
controls of the original data, ensuring that sensitive information remains
protected and accessible only to authorized users, regardless of how many
workspaces are referencing it. Also, an update to the original table does not



require any ETL or similar processes to be run in order for the updated data
to be visible to consumers.

Shortcuts also simplify data integration and collaboration across different
departments. Analysts and data engineers can incorporate data from various
sources into their workflows without the need to repeatedly move or
transform the data. This reduces the complexity of data pipelines and
ensures consistency across reports and dashboards. As organizations
increasingly adopt a data mesh architecture, shortcuts become even more
invaluable. They enable each domain to manage and expose its data as a
product, while other domains can quickly and easily integrate this data into
their own analytics, all without disrupting the original datasets.

Moreover, shortcuts can be created for data stored in external systems,
significantly expanding the range of accessible data within OneLake. For
instance, if an organization has historical data archived in an Amazon S3
bucket, a shortcut can be established to this data, making it immediately
available for analysis in Microsoft Fabric without the need to transfer it to
OneLake. This capability supports hybrid and multi-cloud strategies,
allowing organizations to maximize their existing data investments while
also benefiting from the integrated analytics capabilities of Microsoft
Fabric.

In summary, the use of shortcuts in OneLake greatly reduces redundancy,
optimizes storage utilization, and simplifies data governance by centralizing
data access while preserving the autonomy of individual teams and
workspaces. This feature is closely aligned with modern data management
principles, where agility, scalability, and security are of utmost importance.
It enables organizations to derive insights more quickly and efficiently,
enhancing their overall data strategy.

Integration with the Microsoft ecosystem

OneLake’s seamless integration with Microsoft’s suite of tools and services
provides a significant advantage, offering a cohesive and comprehensive
data management and analytics platform. This integration ensures that users



can leverage familiar tools and workflows, enhancing productivity and
reducing the learning curve.

Scalability and flexibility

By separating compute and storage, OneLake provides unparalleled
scalability and flexibility. Businesses can scale their storage capacity to
accommodate growing data volumes while independently managing
compute resources based on workload demands, optimizing both
performance and cost.

Advanced security and compliance

OneLake incorporates robust security features and compliance frameworks,
ensuring that data is protected and managed in accordance with industry
standards and regulations. This focus on security and compliance is critical
for businesses operating in regulated industries or handling sensitive data.

Cost efficiency

The architectural design of OneLake, along with its integration capabilities
and support for shortcuts, contributes to significant cost efficiencies.
Businesses can minimize storage costs, avoid unnecessary data duplication,
and optimize resource utilization, resulting in a more cost-effective data
management solution. Part of that cost efficiency is also driven by the fact
that shortcuts don’t consume any actual storage in OneLake. In addition,
mirroring, a data ingestion method we’ll discuss later in this chapter and in
detail in Chapter 11, comes with free storage.

As you can see in Figure 3-3, OneLake differentiates itself from traditional
lakes while keeping their key characteristics.



Figure 3-3. OneLake with shortcuts as a differentiator

In a nutshell, OneLake represents a significant advancement in data lake
technology, offering a powerful, scalable, and flexible solution for modern
data management and analytics. Developed by Microsoft, OneLake
leverages the company’s extensive expertise in cloud computing and data
services, providing a robust platform that integrates seamlessly with a wide
range of tools and services. Its unique features, such as the separation of
compute and storage, user-friendly file explorer, and innovative shortcuts,
differentiate it from other data lake solutions, making it an attractive choice
for businesses looking to harness the full potential of their data. As data
volumes continue to grow and analytics become increasingly complex,
OneLake stands out as a critical tool for driving data-driven decision
making and innovation. 

The Foundation of OneLake
The foundation of OneLake is built on unified storage, advanced data
formats, interoperability, and a focus on scalability and performance. These



elements combine to create a robust, flexible, and high-performing data
lake solution that meets the diverse needs of modern enterprises. 

At the core of OneLake’s architecture is the concept of unified storage. This
approach ensures that all types of data—structured, semi-structured, and
unstructured—are stored in a single, cohesive repository. Unified storage
eliminates data silos, enabling seamless access and analysis across various
data types. This centralization simplifies data management, reduces
redundancy, and ensures consistency across the enterprise. By supporting
unified storage, OneLake eliminates data silos and ensures consistency
across data types. Unified storage also supports the diverse needs of modern
data-driven businesses. Whether dealing with transactional data, log files,
multimedia content, or real-time streaming data, OneLake provides a
flexible and scalable environment that can accommodate the full spectrum
of data requirements. This foundation is essential for enabling
comprehensive analytics and insights.

The use of Delta and Iceberg formats enhances data reliability and
performance, while interoperability with ADLS Gen2 APIs ensures
seamless integration with existing tools and systems.

Finally, OneLake’s scalability and performance capabilities enable
organizations to handle massive datasets efficiently, driving faster insights
and facilitating data-driven innovation. As a result, OneLake stands out as a
foundational component of a comprehensive data management and
analytics strategy.

Delta and Iceberg Formats
OneLake supports the advanced data formats Delta and Apache Iceberg,
which are pivotal for managing big data efficiently:

Delta Lake format

Delta Lake is an open source storage layer that brings ACID
transactions to big data workloads. Delta format enhances reliability and
performance by enabling scalable and reliable data engineering



pipelines. It supports features such as time travel (data versioning),
schema enforcement, and the ability to handle both batch and streaming
data efficiently. By using the Delta format, OneLake ensures data
integrity and enables complex data processing operations with ease.

Iceberg format

Apache Iceberg is another open source table format designed for large
analytic datasets. It is built to manage petabyte-scale tables while
providing fast read and write operations. Iceberg’s support for schema
evolution, hidden partitioning, and robust metadata handling makes it
ideal for modern data lake architectures. OneLake’s support for Iceberg
ensures compatibility with various analytics engines and improves
query performance by optimizing data layout and minimizing data
scans.

Interoperability
OneLake’s design emphasizes interoperability with a wide range of tools
and systems. This capability is crucial for organizations that use diverse
technologies and need to integrate their data lake with existing workflows
and applications.

OneLake is fully compatible with Azure Data Lake Storage Gen2 APIs,
which provide hierarchical namespace support, enhanced security features,
and optimized performance. This compatibility enables OneLake to
integrate with applications and services that already use ADLS Gen2,
ensuring a smooth transition and consistent experience. By leveraging these
APIs, OneLake offers robust access control, simplified management, and
high-performance data processing capabilities.

Scalability and Performance
Scalability and performance are foundational aspects of OneLake, designed
to meet the demands of large-scale data environments:

Scalability



OneLake is built to scale horizontally, allowing organizations to expand
their storage capacity as their data grows. This scalability ensures that
OneLake can handle massive datasets, from terabytes to petabytes,
without compromising performance. By leveraging cloud-based
infrastructure, OneLake provides virtually unlimited storage capacity,
enabling businesses to store and analyze ever-increasing volumes of
data.

Performance

OneLake is optimized for high performance, supporting fast data
ingestion, processing, and querying. The use of the advanced data
formats Delta and Iceberg contributes to improved read and write
speeds, efficient data compression, and minimized latency. Additionally,
the separation of compute and storage resources ensures that
performance can be tuned and scaled independently, optimizing
resource utilization based on workload demands. This design allows for
rapid data access and real-time analytics, empowering organizations to
derive insights quickly and make data-driven decisions.

Data Stored in OneLake
OneLake is designed to store a wide variety of data types to meet the
diverse needs of modern enterprises. The majority of data stored in
OneLake is obviously primary data—you might even call it your actual or
real data—and there are multiple types of operational data in OneLake and
in general.

OneLake’s flexible and scalable architecture allows it to store a wide
variety of data types, making it an essential component of a comprehensive
data management strategy. By accommodating structured, semi-structured,
and unstructured data, as well as supporting real-time and big data,
OneLake provides a unified platform for storing and analyzing diverse data
sets. This capability ensures that organizations can leverage all their data
assets to drive insights, innovation, and competitive advantage.



Metadata, including technical, operational, business, and security
information as well as items, is an integral part of OneLake. The platform
supports the storage and management of various metadata types, as well as
analytical items like notebooks and scripts. This comprehensive metadata
management enhances data discovery, governance, quality, and
collaboration, making OneLake a powerful and efficient data lake solution.

Figure 3-4 shows the variety of data and formats that get stored in
OneLake.

Figure 3-4. The variety of data stored in OneLake

Structured data

Structured data is highly organized and formatted to fit into traditional
databases or spreadsheets. It follows a consistent schema and is typically
stored in rows and columns.

Structured data originates from relational database management systems
(RDBMSs) such as SQL Server, Oracle, MySQL, and PostgreSQL, and it
can be ingested into OneLake. It includes tables, indexes, and views. In
terms of content, it is often referred to as transaction data and operational
data. Transaction data is generated from business transactions such as sales
records, financial transactions, and order processing. Operational data is
produced by day-to-day business operations and includes inventory levels,
human resources records, and customer relationship management (CRM)
system data.



Besides raw data originating from other systems and sources, another
typical example of structured data is derived data. Derived data is raw data
that has been processed and transformed to provide insights and analytics,
such as aggregated data (summarized data from various sources, such as
monthly sales totals, average customer ratings, and summary statistics) and
analytical data (processed data ready for analysis, including data cubes,
dashboards, and reports).

Semi-structured data

Semi-structured data does not follow a rigid schema but contains tags or
markers to separate data elements, making it more flexible than structured
data. Typical examples of semi-structured data are:

JSON and XML files

Data formatted in JSON (JavaScript Object Notation) and XML, often
used for web applications and APIs.

Log files

System and application logs generated by servers, applications, and
network devices. These files often contain valuable insights for
monitoring and troubleshooting.

Sensor data

Data from Internet of Things (IoT) devices, including temperature
readings, humidity levels, and other environmental sensors.

Email

Content and metadata from email communications. 

Unstructured data

Unstructured data lacks a predefined format, making it the most challenging
type of data to store and analyze. OneLake can handle vast amounts of
unstructured data efficiently. Unstructured data can usually be found in:



Multimedia files

Images, videos, and audio files used in media production, marketing,
and communications.

Documents

Text documents, PDFs, presentations, and other file types used in
business operations and communications.

Social media data

Data from social media platforms such as posts, comments, likes, and
shares.

Web data

Content scraped from websites, including HTML, CSS, and JavaScript
files.

Metadata

Metadata plays a crucial role in managing and understanding the data stored
within the lake. It provides context, facilitates data discovery, and ensures
that data is used appropriately. In Fabric, that metadata is also stored in
OneLake.

Metadata can be grouped into a number of types, each containing different
kinds of information:

Technical metadata

Technical metadata includes:

Schema information

Details about the structure of data, such as table definitions, column
types, and data formats

Data lineage



Information about the origin of data, how it has moved through
various stages of processing, and any transformations applied

Storage details

File paths, locations within the data lake, and storage formats

Operational metadata

Operational metadata includes:

Data quality metrics

Information on data  accuracy, completeness, consistency, and
validity

Usage statistics

Data on how often  datasets are accessed, modified, or queried

Processing logs

Records of data ingestion processes, ETL jobs, and data
transformation steps

Business metadata

Business metadata includes:

Data catalogs

Descriptions of datasets, business terminology, and data
classifications

Tags and annotations

Keywords, labels, and notes added to datasets to facilitate search
and discovery



Security metadata

Security metadata includes:

Access control information

Permissions and roles associated with different datasets and users

Audit logs

Records of who accessed or modified data and when

Notebooks and analytical items

In addition to traditional metadata, OneLake can also store analytical items
such as:

Notebooks

Interactive documents that contain live code, equations, visualizations,
and narrative text. These are commonly used for data analysis,
exploration, and machine learning tasks.

Scripts and code

Scripts and code written in Python, R, Scala, and other programming
languages used for data processing and analysis.

Machine learning models

Trained models, along with their configurations and performance
metrics.

Dashboards and reports

Visualizations and reports created using Power BI.



Organizing Data in OneLake
To organize and group or partition your data in OneLake, you’ll need to
understand two coexisting concepts: domains and workspaces.

Domains
Domains are logical partitions within OneLake, designed to organize and
manage data according to specific business units, departments, or other
organizational criteria. Each domain can be seen as a separate, secure data
space with its own set of permissions, governance policies, and data
structures.

Domains align with the organizational structure of a business, making it
easier to manage data relevant to specific business units or departments.
Domains allow for precise control over data access and governance,
ensuring that only authorized users can access sensitive information. They
provide a framework for managing data lifecycle, quality, and consistency
within specific organizational contexts.

Domains in OneLake serve as foundational elements that enhance data
governance, security, organization, collaboration, scalability, and
integration. They are essential for managing data effectively within large
organizations, ensuring that data is accessible, secure, and well organized to
support business objectives.

NOTE
A domain can stretch across multiple capacities!

Workspaces
Workspaces are collaborative environments within OneLake where users
can create, manage, and share semantic models, reports, dashboards, and
other analytical items such as lakehouses or pipelines. Each workspace acts



as a container for these resources, facilitating teamwork and project
management.

Workspaces are designed to enable teams to work together on data-related
projects, sharing insights and resources effectively. They help in organizing
projects and resources in a logical manner, making it easier to manage and
navigate. Workspaces allow for setting permissions and access controls,
ensuring that only authorized users can view or edit the contents.

Key Differences Between Domains and Workspaces
Both domains and workspaces both play crucial, but different, roles in
OneLake. Domains provide a structured and secure environment aligned
with the organizational hierarchy, while workspaces offer flexible,
collaborative environments for managing projects and team efforts.
Together, they ensure that data is well organized, secure, and accessible to
those who need it within the organization.

Every Fabric item has to be assigned to a workspace. But not every
workspace requires a domain. Domains are an additional, but optional,
grouping layer, so a domain without a workspace would make no sense as it
couldn’t contain any items. Figure 3-5 shows the relationship between
domains, workspaces, and shortcuts in OneLake.



Figure 3-5. Differences between domains and workspaces in OneLake

Let’s look at some key differences between domains and workspaces.

Scope and purpose

Domains focus on organizing data across the entire organization according
to business units, departments, or any other structure that fits your needs,
ensuring data governance, security, and organizational alignment.

Workspaces, on the other hand, focus on facilitating collaboration and
project management within specific teams or projects, centralizing
resources and enabling efficient teamwork.

Imagine a large tech company that decides to implement a data mesh
approach to better manage its diverse and distributed data landscape. In this
context, the domains in Microsoft Fabric collectively represent the entire
company, serving as the overarching structure that contains all the data,
resources, and users across the organization. Domains could be sales, HR,
IT, marketing, or others departments. Within each domain, workspaces
function as a specific data product or business unit, like a self-contained
project team responsible for its own data, reports, and analytics. For



example, the international sales team and the domestic sales team could
each have their own workspace, while both belong to the sales domain. This
setup aligns with data mesh principles by empowering each team to manage
its data while ensuring governance and connectivity across the organization.

NOTE
A data mesh is a modern approach to data management that decentralizes control,
distributing data ownership to domain-oriented teams that handle their datasets as
independent products. It leverages self-service infrastructure, enabling teams to
efficiently access, process, and share data while following governance and quality
standards. By eliminating centralized bottlenecks and promoting interoperability, data
mesh supports scalable, business-driven data management across an organization.

Security and governance

Domains implement organization-wide security and governance policies,
managing access to data based on business unit or departmental needs.
Workspaces implement project-specific or team-specific access controls,
managing permissions for collaborative work on semantic models, reports,
and other resources.

Organization

While domains organize data at a higher level, often aligning with the
organizational structure, workspaces organize resources at a project or team
level, focusing on the needs of specific collaborative efforts.

Ingesting Data to and Integrating Data with
OneLake
Data ingestion and integration are critical processes that ensure data from
various sources is efficiently and effectively brought into OneLake.
OneLake supports a variety of data ingestion methods and integration
mechanisms, making it a versatile platform for managing complex data
environments.



Methods of Data Ingestion
There are many ways to ingest data into OneLake, as shown in Figure 3-6.
We will discuss them in more detail in Part II of this book, but here’s a
quick overview.

You can either use a shortcut, which is not really ingesting data but only
making it available in your lake, or you can use Spark, Dataflows, data
factory activities, pipelines, streams, T-SQL, or mirroring. While you may
have heard of the others, let me elaborate a bit more on mirroring.
Mirroring in Microsoft Fabric is a feature designed to simplify data
integration and enhance analytics experiences by creating a real-time, read-
only replica of data in the open Delta format, without the need for ETL
processes. It is basically a smart way of replicating your data from other
sources into one lake in almost real time without the need to manually load
the data. We will dive deeper into mirroring in Chapter 11.



Figure 3-6. Data ingestion into OneLake

Integration Mechanisms
OneLake integrates seamlessly with a wide range of services, enabling a
cohesive data management and analytics ecosystem.

Microsoft services

First and foremost, Fabric and OneLake obviously integrate very well with
other Microsoft services such as the following:



Power BI

Power BI can connect directly to OneLake, enabling users to create
interactive reports and dashboards from their data stored in the lake.
This integration supports advanced data visualization and business
intelligence. Given the full and native integration of Power BI and
OneLake, utilizing OneLake as your data source allows you to use both
services to their full potential. We’ll talk more about this in Chapter 9.

Azure Machine Learning

Data scientists can use Azure Machine Learning to build, train, and
deploy machine learning models using data stored in OneLake. This
integration facilitates the development of predictive analytics and AI
solutions.

Microsoft Dynamics 365

Integration with Dynamics 365 enables businesses to combine
operational data from their CRM and ERP (enterprise resource
planning) systems with other data sources in OneLake for
comprehensive analytics. This is typically done using a feature called
Fabric Link, which automatically generates shortcuts.

Azure Databricks

Microsoft Fabric integrates with Databricks by providing a unified
environment where users can access Databricks’ advanced analytics and
machine learning capabilities alongside Fabric’s comprehensive data
management tools. This integration allows for seamless data sharing and
collaboration, enabling users to perform complex data processing and
analysis within Databricks and leverage Fabric’s data visualization and
reporting features. The collaboration streamlines workflows and
enhances data-driven insights through a cohesive and efficient platform.



Third-party tools

OneLake’s open architecture also allows it to integrate with a variety of
third-party data-processing and analytics tools. While there is no way to
come up with a comprehensive list, a few popular choices and tools include:

Apache Spark

Microsoft Fabric integrates with Apache Spark by enabling users to
leverage Spark’s powerful distributed computing capabilities for big
data processing directly within the Fabric environment. This integration
allows for efficient execution of complex analytics, machine learning,
and data processing tasks using Spark, while benefiting from Fabric’s
seamless data connectivity and visualization tools. The combination
facilitates robust data workflows and accelerates insights through
scalable and high-performance data processing.

Tableau

Microsoft Fabric integrates with Tableau by allowing users to connect,
visualize, and analyze data stored in Microsoft Fabric directly within
Tableau’s powerful visualization platform. This integration ensures
seamless data flow and consistency, enabling users to create interactive
and insightful dashboards that draw from Fabric’s comprehensive data
management and analytics capabilities. It enhances data-driven decision
making by combining Tableau’s intuitive visualizations with Fabric’s
robust data infrastructure.

Snowflake

Microsoft Fabric integrates with Snowflake by providing a seamless
connection that allows users to access, analyze, and visualize Snowflake
data directly within the Microsoft Fabric environment. This integration
leverages Snowflake’s data-warehousing capabilities and Fabric’s
analytics tools, enabling efficient data management and comprehensive
insights through a unified interface. The collaboration enhances data-
driven decision-making processes by streamlining workflows and
ensuring data consistency across platforms.



Amazon S3

Microsoft Fabric integrates with Amazon S3 by enabling users to
connect and manage their S3 data directly within the Fabric
environment. This integration allows for seamless data access, transfer,
and analysis, leveraging Fabric’s robust data management and analytics
tools. Users can efficiently incorporate S3 data into their workflows,
enhancing data driven decision making through Fabric’s comprehensive
visualization and reporting capabilities.

API-based and endpoint integration

OneLake supports API-based integration, allowing developers to build
custom applications and services that interact with the data lake. For
organizations operating in hybrid environments, OneLake can also integrate
with on-premises data sources, providing a seamless data management
experience.

OneLake provides REST APIs for programmatically accessing and
managing data. These APIs can be used to automate data ingestion,
retrieval, and management tasks. By supporting ADLS Gen2 APIs,
OneLake ensures compatibility with a wide range of existing applications
and tools that already use these APIs for data operations. SSIS (SQL Server
Integration Services) and other ETL tools can be used to create data
integration workflows that move data between on-premises systems and
OneLake, facilitating hybrid data management, mostly using Fabric’s SQL
endpoints.

To sum up, all of these features show how OneLake offers a comprehensive
and flexible platform for data ingestion and integration, supporting a wide
range of methods and tools to bring data from various sources into the lake.
Whether through batch or real-time ingestion, migration tools, or
integration with Microsoft and third-party services, OneLake ensures that
businesses can efficiently manage their data. Its support for API-based
integration, data virtualization, and hybrid data environments further
enhances its versatility, making it an essential component of modern data



architectures. As organizations continue to embrace data-driven strategies,
the robust ingestion and integration capabilities of OneLake will be crucial
in unlocking the full potential of their data assets.

Figure 3-7 illustrates the variety of ways Fabric can interact with other tools
and vice versa.

Figure 3-7. OneLake and its interaction with the data ecosystem

OneLake Catalog
The OneLake catalog serves as a centralized hub where you can discover,
explore, and manage the Fabric items you need, as well as govern your
data. It includes two tabs, Explore and Govern.

The Explore tab offers a list of items, along with an in-context item detail
view, allowing you to browse and explore items while maintaining your list
context. It also provides filters and selectors to help refine and focus the list,
making it easier to find what you’re looking for. By default, the OneLake
catalog opens to the Explore tab.



The Govern tab gives you insights into the governance status of all the data
you own in Fabric and provides actionable recommendations to improve its
governance posture.

To access the OneLake catalog, click the OneLake icon in the Fabric
navigation pane. If the desired tab is not displayed by default, select it as
shown in Figure 3-8.

Figure 3-8. OneLake catalog

OneLake Explorer
Since OneLake is often referred to as the OneDrive for data, there is, of
course, also an application to view items in OneLake on your computer
without going through the portal. The OneLake file explorer (shown in
Figure 3-9) integrates OneLake directly with Windows File Explorer,
allowing you to easily access all OneLake items you have permission to
view within the Windows File Explorer interface. Data in OneLake
Explorer can also be synced back to Fabric. You can download OneLake
file explorer from the official download page.

https://oreil.ly/Mi8D9


Figure 3-9. OneLake file explorer

In our case, OneLake explorer shows you the workspace we created in
Chapter 2. We can navigate down to the individual files, as we have seen in
our lakehouse (see Figure 3-10).

Figure 3-10. Item level in OneLake file explorer

In addition, we can see the Parquet files backing our warehouse (see
Figure 3-11).



Figure 3-11. Parquet files backing a warehouse table in OneLake file explorer

Summary
OneLake stands out as a modern and robust data lake solution, integral to
Microsoft Fabric, designed to meet the complex data management and
analytics needs of today’s businesses. By storing all data in a centralized
lake, OneLake leverages unified storage to eliminate data silos and support
diverse data types, from structured to unstructured. It incorporates the
advanced data formats Delta and Iceberg for efficient data handling, and the
separation of compute and storage enhances scalability and cost-
effectiveness. OneLake’s seamless integration with Microsoft’s suite of
tools and third-party services, coupled with its advanced security and
compliance features, makes it a versatile and powerful platform. This
flexibility ensures that businesses can drive innovation, gain comprehensive
insights, and maintain a competitive edge in an increasingly data-driven
world.

In the next part of this book, we will deep dive into the different
experiences—or features—and capabilities of Fabric!
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Part II. The Features: A Deep
Dive

In this section, we’ll go through all the experiences in Microsoft Fabric—
Fabric’s core features—explaining what each one does and how it works.

We’ll break down each experience with step-by-step guidance and real-
world examples, showing you how to apply it effectively. This will help not
only in understanding the experiences’ technical workings but also in seeing
their practical value for solving data challenges. The key experiences we
will explore include:

Data Factory

The orchestration and data movement engine of Fabric, enabling
pipelines and ETL/ELT processes

Data Engineering

A powerful environment for working with large-scale data processing,
optimized for Spark workloads

Data Warehousing

A fully managed, scalable solution for building structured, analytical
data stores

Data Science

Tools and workflows designed for machine learning, model training,
and AI-powered analytics

Real-Time Intelligence



A framework for processing streaming data, enabling immediate
insights and decision making

Power BI

The analytics and visualization powerhouse of Fabric, allowing
interactive reporting and dashboards

SQL Databases

Fabric’s answer to bridging the gap between analytical and OLTP
workloads

Mirroring

A capability for syncing and managing external data sources within
Fabric without complex data movement

GraphQL

An API layer for querying and interacting with data in a flexible and
efficient way

AI and Copilots

AI-driven assistants that enhance productivity by automating tasks and
generating insights

This deep dive will provide detailed explanations, practical steps, and real-
world use cases for each experience, helping you understand not just how
they work but how they can be applied effectively in different data
scenarios.
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