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preface


Over the past five years, the microservice architectural style — structuring applications as fine-grained, loosely coupled, and independently deployable services — has become increasingly popular and increasingly feasible for engineering teams, regardless of company size.

For us, working on microservice projects at Onfido was a revelation, and this book records many of the things we learned along the way. By breaking apart our product, we could ship faster and with less friction, instead of tripping over each other’s toes in a large, monolithic codebase. A microservice approach helps engineers build applications that can evolve over time, even as product complexity and team size grow.

Originally, we set out to write a book about our real-world experience running microservice applications. As we scoped the book, that mission evolved, and we decided to distill our experience of the full application lifecycle — designing, deploying, and operating microservices — into a broad and practical review. We’ve picked tools to illustrate these techniques — such as Kubernetes and Docker — that are popular and go hand in hand with microservice best practice, but we hope that you can apply the lessons within regardless of which language and tools you ultimately use to build applications.

We sincerely hope you find this book a valuable reference and guide — and that the knowledge, advice, and examples within help you build great products and applications with microservices.
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about this book


Microservices in Action is a practical book about building and deploying microservice-based applications. Written for developers and architects with a solid grasp of service-oriented development, it tackles the challenge of putting microservices into production. You'll begin with an in-depth overview of microservice design principles, building on your knowledge of traditional systems. Then you'll start creating a reliable road to production. You'll explore examples using Kubernetes, Docker, and Google Container Engine as you learn to build clusters and maintain them after deployment.

The techniques in this book should apply to developing microservices in most popular programming languages. We decided to use Python as the primary language for this book because its low-ceremony style and terse syntax lend themselves to clear and explicit examples. Don’t worry if you’re not too familiar with Python — we’ll guide you through running the examples.

How this book is organized: a roadmap

Part 1 of this book gives a brief introduction to microservices, exploring the properties and benefits of microservice-based systems and the challenges you may face in their development.

Chapter 1 introduces the microservice architecture. We examine the benefits and drawbacks of the microservice approach and explain the key principles of microservice development. Lastly, we introduce the design and deployment challenges we’ll cover throughout this book.

Chapter 2 applies the microservice approach to an example domain — SimpleBank. We design a new feature with microservices and examine how to make that feature ready for production.

In part 2, we explore the architecture and design of microservice applications.

Chapter 3 walks through the architecture of a microservice application, covering four layers: platform, service, boundary, and client. The goal of this chapter is to give the reader a big-picture model that they can use when working to understand any microservice system.

Chapter 4 covers one of the hardest parts of microservice design: how to decide on service responsibilities. This chapter lays out four approaches to modeling — business capabilities, use cases, technical capabilities, and volatility — and, using examples from SimpleBank, explores how to make good design decisions, even when boundaries are ambiguous.

Chapter 5 explores how to write business logic in distributed systems, where transactional guarantees no longer apply. We introduce the reader to different transaction patterns, such as sagas, and query patterns, such as API composition and CQRS.

Chapter 6 covers reliability. Distributed systems can be more fragile than monolithic applications, and communication between microservices requires careful consideration to avoid availability issues, downtime, and cascading failures. Using examples in Python, we explore common techniques for maximizing application resiliency, such as rate limits, circuit breakers, health checks, and retries.

In chapter 7, you’ll learn how to design a reusable microservice framework. Consistent practices across microservices improve overall application quality and reliability and reduce time to development for new services. We provide working examples in Python.

In part 3, we look at deployment best practices for microservices.

Chapter 8 emphasizes the importance of automated continuous delivery in microservice applications. Within this chapter, we take a single service to production — on Google Compute Engine — and from that example learn about the importance of immutable artifacts and the pros and cons of different microservice deployment models.

Chapter 9 introduces Kubernetes, a container scheduling platform. Containers, combined with a scheduler like Kubernetes, are a natural and elegant fit for running microservices at scale. Using Minikube, you’ll learn how to package a microservice and deploy it seamlessly to Kubernetes.

In chapter 10, you’ll build on the example in the previous chapter to construct an end-to-end delivery pipeline using Jenkins. You’ll script a pipeline with Jenkins and Groovy that takes new commits to production rapidly and reliably. You’ll also learn how to apply consistent deployment practices to a microservice fleet.

In this book’s final part, we explore observability and the human side of microservices.

Chapter 11 will walk you through the development of a monitoring system for microservices, using StatsD, Prometheus, and Grafana to collect and aggregate metrics to produce dashboards and alerts. We’ll also discuss good practices for alert management and avoiding alert fatigue.

Chapter 12 builds on the work in the previous chapter to include logs and traces. Getting rich, real-time, and searchable information from our microservices helps us understand them, diagnose issues, and improve them in the future. Examples in this chapter use Elasticsearch, Kibana, and Jaeger.

Lastly, chapter 13 takes a slight left turn to explore the people side of microservice development. People implement software: building great software is about effective collaboration as much as implementation choices. We’ll examine the principles that make microservice teams effective and explore the psychological and practical implications of the microservice architectural approach on good engineering practices.

About the code

This book contains many examples of source code, both in numbered listings and inline with normal text. In both cases, source code is formatted in a fixed-width font like this to separate it from ordinary text. Sometimes code is also in bold, either to highlight specific lines or to differentiate entered commands from the resulting output.

In many cases, we’ve reformatted the original source code; we’ve added line breaks and reworked indentation to accommodate the available page space in the book. In rare cases, even this was not enough, and listings include line-continuation markers (➥). Additionally, we’ve often removed comments in the source code from the listings when we’ve described the code in the text. Code annotations accompany many of the listings, highlighting important concepts.

The source code within this book is available on the book’s website at https://www.manning.com/books/microservices-in-action and on the Github repository at https://github.com/morganjbruce/microservices-in-action.

You can find instructions on running examples throughout the book. We typically use Docker and/or Docker Compose to simplify running examples. The appendix covers configuring Jenkins, used in chapter 10, to run smoothly on a local deployment of Kubernetes.

Book forum

Purchase of Microservices in Action includes free access to a private web forum run by Manning Publications where you can make comments about the book, ask technical questions, and receive help from the authors and from other users. To access the forum, go to https://forums.manning.com/forums/microservices-in-action. You can also learn more about Manning's forums and the rules of conduct at https://forums.manning.com/forums/about.

Manning’s commitment to our readers is to provide a venue where a meaningful dialogue between individual readers and between readers and the authors can take place. It is not a commitment to any specific amount of participation on the part of the authors, whose contribution to the forum remains voluntary (and unpaid). We suggest you try asking the authors some challenging questions, lest their interest stray! The forum and the archives of previous discussions will be accessible from the publisher’s website as long as the book is in print.
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Part 1

The lay of the land




This part introduces microservice architecture, explores the properties and benefits of microservice applications, and presents some of the challenges you’ll face in developing microservice applications. We’ll also introduce SimpleBank, a fictional company whose attempts to build a microservice application will be the common thread in many examples used in this book.







1

Designing and running microservices




This chapter covers


	Defining a microservice application

	The challenges of a microservices approach

	Approaches to designing a microservice application

	Approaches to running microservices successfully



Software developers strive to craft effective and timely solutions to complex problems. The first problem you usually try to solve is: What does your customer want? If you’re skilled (or lucky), you get that right. But your efforts rarely stop there. Your successful application continues to grow: you debug issues; you build new features; you keep it available and running smoothly.

Even the most disciplined teams can struggle to sustain their early pace and agility in the face of a growing application. At worst, your once simple and stable product becomes both intractable and delicate. Instead of sustainably delivering more value to your customers, you’re fatigued from outages, anxious about releasing, and too slow to deliver new features or fixes. Neither your customers nor your developers are happy.

Microservices promise a better way to sustainably deliver business impact. Rather than a single monolithic unit, applications built using microservices are made up of loosely coupled, autonomous services. By building services that do one thing well, you can avoid the inertia and entropy of large applications. Even in existing applications, you can progressively extract functionality into independent services to make your whole system more maintainable.

When we started working with microservices, we quickly realized that building smaller and more self-contained services was only one part of running a stable and business-critical application. After all, any successful application will spend much more of its life in production than in a code editor. To deliver value with microservices, our team couldn’t be focused on build alone. We needed to be skilled at operations: deployment, observation, and diagnosis.

1.1	What is a microservice application?

A microservice application is a collection of autonomous services, each of which does one thing well, that work together to perform more intricate operations. Instead of a single complex system, you build and manage a suite of relatively simple services that might interact in complex ways. These services collaborate with each other through technology-agnostic messaging protocols, either point-to-point or asynchronously.

This might seem like a simple idea, but it has striking implications for reducing friction in the development of complex systems. Classical software engineering practice advocates high cohesion and loose coupling as desirable properties of a well-engineered system. A system that has these properties will be easier to maintain and more malleable in the face of change.

Cohesion is the degree to which elements of a certain module belong together, whereas coupling is the degree to which one element knows about the inner workings of another. Robert C. Martin’s Single Responsibility Principle is a useful way to consider the former:


OEBPS/image_fi/294457f06/Morgan.png





OEBPS/image_fi/book_art/ManningBlackSized.png





OEBPS/image_fi/294457f06/paulo.png





OEBPS/image_fi/book_art/cover.png
IN ACTI(

Morqan Bruce
Paulo A. Pereira

/“ MANNING






