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Data is at the center of many challenges in system design today. Difficult issues such as scalability, 
consistency, reliability, efficiency, and maintainability need to be resolved. In addition, there’s an 
overwhelming variety of systems, including relational databases, NoSQL datastores, data warehouses, 
and data lakes. There are cloud services, on-premises services, and embedded databases. What are 
the right choices for your application? How do you make sense of all these buzzwords? 

In this second edition, authors Martin Kleppmann and Chris Riccomini build on the foundation laid 
in the acclaimed first edition, integrating new technologies and emerging trends. You’ll be guided 
through the maze of decisions and trade-offs involved in building a modern data system, learn how  
to choose the right tools for your needs, and understand the fundamentals of distributed systems.

•	 Peer under the hood of the systems  
you already use, and learn to use them  
more effectively

•	 Make informed decisions by identifying the  
strengths and weaknesses of different tools

•	 Learn how major cloud services are designed  
for scalability, fault tolerance, and consistency

•	 Understand the core principles upon  
which modern databases are built
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“For the last decade, this has been the best book for understanding distributed 
systems, and the second edition makes it even better. It bridges the huge  
gap between distributed systems theory and practical engineering. I wish  
it had existed earlier so I could have saved myself a lot of mistakes.”
Jay Kreps, creator of Apache Kafka and cofounder of Confluent

“This book should be required reading for software engineers. Designing 
Data-Intensive Applications is a rare resource that connects theory and 
practice to help developers make smart decisions as they design and 
implement data infrastructure and systems.”
Kevin Scott, Chief Technology Officer at Microsoft
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engineer at LinkedIn, working on large-scale  
data systems.

Chris Riccomini is a software engineer, startup 
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systems. Designing Data-Intensive Applications explores them like none other, providing
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For the last decade, this has been the best book for understanding distributed systems,
and the second edition makes it even better. It bridges the huge gap between distributed

systems theory and practical engineering. I wish it had existed when I started working on
distributed systems so I could have read it then and saved myself a lot of mistakes.

—Jay Kreps, creator of Apache Kafka and
cofounder of Confluent

This book should be required reading for software engineers. Designing Data-Intensive
Applications is a rare resource that connects theory and practice to help developers make

smart decisions as they design and implement data infrastructure and systems.
—Kevin Scott, Chief Technology Officer at Microsoft
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To everyone using technology and data to address the world’s biggest problems.





Computing is pop culture. […] Pop culture holds a disdain for history. Pop culture is all
about identity and feeling like you’re participating. It has nothing to do with cooperation, the
past or the future—it’s living in the present. I think the same is true of most people who write
code for money. They have no idea where [their culture came from].

—Alan Kay, in interview with Dr. Dobb’s Journal (2012)

https://web.archive.org/web/20121018004959/http://www.drdobbs.com/architecture-and-design/interview-with-alan-kay/240003442
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Preface

There are hundreds of databases to choose from. Which one should you use for your
application? The short answer is, “It depends.” The long answer is…this book.

Different technologies for storing and processing data make different trade-offs, and
no one approach is best for all situations. The system that is a perfect fit for one
application is badly suited to another. This book is a guide to the entire landscape
of data systems, not just looking at one product, but comparing the strengths and
weaknesses of many systems.

Although the landscape of technologies for processing and storing data is diverse and
fast-changing, the underlying principles endure. If you understand those principles,
you’re in a position to see where each tool fits in, how to make good use of it, and
how to avoid its pitfalls. This book focuses on those principles.

While this book is not a tutorial for using one particular tool, it isn’t a textbook full of
dry theory either. Instead, we will look at many examples of successful data systems:
technologies that form the foundation of numerous popular applications and that
have to meet scalability, performance, and reliability requirements in production
every day. We will dig into the internals of those systems, tease apart their key
algorithms, and discuss the trade-offs they have made. On this journey, we will try to
find useful ways of thinking about data systems—not just how they work, but also why
they work that way.

After reading this book, you will be in a great position to determine which kinds of
technologies are appropriate for which purposes and to understand how tools can
be combined to form the foundation of a solid application architecture. You will
develop a strong intuition for what your systems are doing under the hood so that
you can reason about their behavior, make good design decisions, and track down
any problems that may arise.

xvii



The guiding philosophy of this book is to bring together a broad range of perspec‐
tives: both theoretical and practical, both recent and old. The computing industry
tends to be attracted to things that are new and shiny and to look down on ideas
that are considered old or academic. That is a mistake; many powerful, foundational
ideas in computing arose from research, some recent, some decades ago. On the other
hand, academia sometimes lacks a clear idea of what issues are important in practice.
This book combines the best of both: academic precision and attention to detail with
an industrial focus on practicality.

Who Should Read This Book?
If any of the following are true for you, you’ll find this book valuable:

• You’re a software engineer, software architect, or technical manager who needs to•
make decisions about the architecture of the systems you work on—for example,
you need to choose tools for solving a given problem and figure out how best to
apply them. This applies especially to backend systems.

• You’re a data engineer who wants to understand the wider context of the systems•
you deal with, or a cloud engineer who wants insights into the underpinnings
of the systems you’re using. You will find that even though modern distributed
systems hide a lot of complexity from you, understanding their underlying prin‐
ciples is extremely useful for performance optimization and debugging.

• You want to learn how to make data systems scalable (e.g., to support apps with•
millions of users), highly available (minimizing downtime), operationally robust,
and easier to maintain in the long run (even as they grow and as requirements
and technologies change).

• You are preparing for a “system design” job interview in which you will be asked•
to sketch an architecture for an application, and you need to learn the principles
for good data architectures.

• You are curious to find out what goes on behind the scenes at major websites•
and online services, and inside various databases and data processing systems—
especially if you like to dig deeper than buzzwords to gain a technically accurate
and precise understanding of various technologies and their trade-offs.

This book assumes that you already have some experience building web-based appli‐
cations and that you are familiar with relational databases and SQL. A high-level
understanding of common network protocols like TCP and HTTP is helpful. Your
choice of programming language or framework makes no difference for this book.

xviii | Preface
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