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foreword




  The job of a software developer has changed dramatically in the last decade. Advanced features like single sign-on, persistence, synchronization across devices, and sharing have become standardized and accepted as commonplace. To the small shop, developing these necessary features is often more work than building the application itself.




  REST APIs opened the door for developers to build applications with greater focus on their core values and less on incidental features. Initially, it was up to each provider to create bespoke documentation and client libraries. Swagger and OpenAPI were born to establish a common language to describe REST APIs and make consuming and producing these APIs quicker and more effective.




  In this book, Josh and Lukas take a holistic approach to teaching API design and implementation. Using interesting and relevant examples, they first teach the reader how to document an existing API with OpenAPI literacy. Then, they expand that core knowledge to introduce design-first techniques. OpenAPI wouldn’t be the same without the awesome tools and open source software that make it so easy to use, and this book explores some powerful ones that will help readers design, build, share, and investigate all sorts of REST APIs.




  As applications become more complex and end users continue to expect established features, it is inevitable that the reliance on OpenAPI and other spec-based standards will increase. This book clearly presents patterns and techniques that will enhance the experience for all software developers who need to work with APIs.




  —Tony Tam, Founder of Swagger and helping drive innovation at Apple iCloud




  
preface




  I’m Josh. I want to teach people. Always have, really.




  Swagger and OpenAPI are areas that I’ve come to feel shouldn’t be all that complicated. Yet I saw many folks who wrestled unnecessarily with the topics—folks who needed to make decisions that would affect many others. It was hard to watch, and I sympathized. When I joined Swagger in 2015 (then, shortly after, SmartBear), I had never heard of YAML and had no idea how writing it in a certain way would help with APIs. It was all a murky blend of ideas, jargon, and an eclectic collection of tools. It took some time to unwind that in my head, and it’s that journey that led me here.




  After writing one third of this book, I started feeling burnt out, as I’m sure many authors do. I was working full time on SwaggerHub and in the gaps was writing about the same topic: OpenAPI. When Lukas agreed to help coauthor this book, he not only brought great ideas and support, but also whole new angles from which to view OpenAPI. It’s been great to share this journey with him.




  I’m Lukas. Just like Josh, I enjoy teaching and explaining stuff. Being asked to take part in the creation of a book on a topic (APIs) that I’m very passionate about and that has been a common thread in my diverse set of work for so long, has been a great honor.




  What we’ve both learned is that writing is hard. It’s hard because our heads are full of unconnected ideas and thoughts. Writing them down forces us to find clarity. And even if we’re confident in short-form technical writing, such as tutorials and blog posts, tackling a full-length book is a whole different beast. It requires us to find a common narrative structure to present diverse aspects of the subject in a way that helps readers understand and follow along. Doing this as a team requires not just clarity in our own heads but also strong collaboration.




  Unsurprisingly, designing APIs is much like writing. Creating a quick API to hook up two different systems isn’t a big deal. Building a strong foundation that both makes the API work and ensures that it is well documented, easy to understand, maintainable, and extensible is a challenge. Also, like coauthoring a book or building a software project, designing APIs is a team sport. Our goal is to tackle this challenge together with you.




  When it comes to designing new APIs and describing old ones, we want your work to have the impact you desire on the world and your life. We hope that this book will help you ever so slightly in achieving those goals.
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about this book




  This book is about APIs: how to describe them and how to design them. It is a primer introducing the world of OpenAPI, looking into the tools and practices used by design-first practitioners and API developers. Our goal is to give APIs the “swagger” (pun intended!) they deserve.




  We start with the foundation of reading and writing OpenAPI definitions and then progress to domain modeling, change workflows, and API design patterns. While our focus areas are OpenAPI and API design, we’ve tried to touch on all aspects of the API lifecycle, and we’ve tried to bring both technical and project management perspectives to the table.




  We hope to inspire confidence in our readers when it comes to understanding the problems OpenAPI solves, why it exists, and how to use it.




  
Who should read this book




  This book was written for software developers who are interested in APIs and leveraging them with the API design-first approach. It is for folks in teams that need to make API-related decisions, be they frontend or backend developers, product managers, QA testers, or even CEOs.




  Concepts such as JSON and HTTP should be reasonably familiar to you, although we’ve taken measures to ensure a deep understanding of specific topics isn’t needed. We also provide brief refreshers and links to external resources.




  
How this book is organized: A roadmap




  This book is divided into three parts covering 21 chapters and one appendix.




  Part 1 contains eight chapters and is about describing an existing API:




  

    	

      Chapter 1 is an introduction to the world of describing APIs.


    




    	

      Chapter 2 gives you a tool for exploring APIs: Postman.


    




    	

      Chapter 3 starts our journey of describing an existing API, the FarmStall API.


    




    	

      Chapter 4 gives you another tool, Swagger Editor.


    




    	

      Chapter 5 covers describing a basic API request and response.


    




    	

      Chapter 6 covers requests and request bodies.


    




    	

      Chapter 7 looks at authentication and authorization.


    




    	

      Chapter 8 shows how you can host an API documentation website with Swagger UI.


    


  




  Part 2 contains six chapters and is about designing an API from scratch:




  

    	

      Chapter 9 sets the scene for part 2, introducing the PetSitter project.


    




    	

      Chapter 10 builds the API design and OpenAPI description for this project.


    




    	

      Chapter 11 introduces a Git-based workflow for handling changes to the API design.


    




    	

      Chapter 12 shows how API consumers can mock an API and react to changes.


    




    	

      Chapter 13 walks through an API implementation with Swagger Codegen.


    




    	

      Chapter 14 prepares the API for use and brings frontend and backend together.


    


  




  Part 3 contains seven chapters that cover extending the API design from part 2 and presents more advanced topics:




  

    	

      Chapter 15 plans out the next API design iterations.


    




    	

      Chapter 16 extends the domain model using JSON Schema composition.


    




    	

      Chapter 17 adds filtering, pagination, and sorting to the API.


    




    	

      Chapter 18 adds error handling, introducing the problem+json response format.


    




    	

      Chapter 19 extends the JSON Schema for input validation.


    




    	

      Chapter 20 describes versioning and breaking changes.


    




    	

      Chapter 21 introduces a final API release checklist.


    


  




  The appendix covers the differences between Swagger 2.0, OpenAPI 3.0, and OpenAPI 3.1.




  
About the code




  As this book is about describing APIs with OpenAPI, the OpenAPI definitions are the most important “code” for this book. We provide at least one intermediate version of the OpenAPI definition for the FarmStall API (in part 1) and PetSitter API (in parts 2 and 3) for every chapter where they change, so you can see every stage of progress for the APIs. You can access them through the short link https://designapis.com/chXX, where XX is the chapter number (e.g., https://designapis.com/ch06 for chapter 6).




  We also provide source code versions for the FarmStall and PetSitter APIs for reference, even though we won’t cover the implementation of FarmStall at all and only parts of the backend code for PetSitter (chapter 13). You can find these code versions here:




  

    	

      FarmStall: https://github.com/designapis/farmstall (implemented in Go)


    




    	

      PetSitter: https://github.com/designapis/petsitter (the backend is implemented in JavaScript based on Swagger Codegen; the frontend is implemented with TypeScript and React)


    


  




  If in doubt, you can always start on the book’s website at https://designapis.com/, where we’ll also inform you about any changes after the book was printed.




  
liveBook discussion forum




  Purchase of Designing APIs with Swagger and OpenAPI includes free access to liveBook, Manning’s online reading platform. Using liveBook’s exclusive discussion features, you can attach comments to the book globally or to specific sections or paragraphs. It’s a snap to make notes for yourself, ask and answer technical questions, and receive help from the author and other users. To access the forum, go to https://livebook.manning.com/book/designing-apis-with-swagger-and-openapi/discussion. You can also learn more about Manning’s forums and the rules of conduct at https://livebook.manning.com/discussion.




  Manning’s commitment to our readers is to provide a venue where a meaningful dialogue between individual readers and between readers and 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 them 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.




  
Other online resources




  Our website for the book is https://designapis.com/. There you can access live demos of the FarmStall and PetSitter APIs and find additional resources.




  You should also look at the official website of the OpenAPI initiative, where you can find all versions of the OpenAPI specification: www.openapis.org.




  We also cover the Swagger open source tools (Editor, UI, and Codegen) in this book. You can find those tools on the Swagger website: https://swagger.io/tools/open-source/.




  And you’ll find more links to specific resources we cover in this book sprinkled throughout.
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Part 1 Describing APIs




  Before we start our journey into API design, we should get comfortable describing the existing world around us. Therefore, in part 1 we’ll look at how to describe an existing API using OpenAPI and Swagger. The API we’ll use, FarmStall, is hosted online and was created specifically for this book. It’s a little contrived but functional.




  Chapter 1 will start by discussing the fundamentals of APIs and what OpenAPI is, provide a refresher on YAML, and go through each step that would lead up to a fully described API. We’ll then introduce tools like Postman (chapter 2) and Swagger Editor (chapter 4), and end up hosting a real API documentation website with Swagger UI (chapter 8). Areas of the API we’ll describe include requests and responses (chapter 5), bodies, query parameters, authentication, and authorization (chapter 7).




  By the end of part 1, you’ll be able to describe real APIs in the wild, albeit with a limited vocabulary that we’ll further develop throughout the book.




  
1 Introducing APIs and OpenAPI




  This chapter covers




  

    	
Describing an API ecosystem




    	
What OpenAPI and Swagger are




    	
When to use OpenAPI




    	
An overview of this book


  




  In this chapter we’ll take a look at the world of APIs and OpenAPI so we can give you an overview of the topics covered in this book. We’ll start by looking at the benefits of describing an API, at how these descriptions form part of an API ecosystem, and where OpenAPI fits in. We’ll look at an example of an OpenAPI document and see when to use OpenAPI in practice. Let’s get started.




  
1.1 What is an API ecosystem?




  We like the word ecosystem. It describes the interactions and relationships between living and nonliving things within a fully functioning environment. We like to picture a wetland pond with frogs, wild grasses, and stones for some reason, but you may imagine something a little different—either way, the principle of an interactive, symbiotic system remains. If we borrow (cough, maybe steal) this principle from biology, we can use it to describe the world of APIs within a team or organization:




  

    	

      The living, changing variables represent elements that we have control over. These are the things we make, such as our services, stacks, or code.


    




    	

      The fixed, nonliving components are the useful things we can benefit from but cannot easily change. These are the libraries and external services we use.


    




    	

      And, of course, there is the environment. It could be the internet, an internal network, or a tiny device stuck on the roof of our house—perhaps even all of them.


    


  




  All of these pieces together form a complete ecosystem. When these parts are moving in harmony, our system is healthy, and our developers, consumers, and users are all happy. It is how these interactions and relationships evolve that is central.




  APIs define what each service is capable of providing and how others can interact with that service. When we assume the role of an “API designer,” our job is to create these APIs for services in a way that incorporates feedback from consumers and ensures that changes are communicated ahead of time.




  Why “API ecosystem” and not “service ecosystem” or perhaps even just “ecosystem,” you might ask? In this book we’re interested in APIs, so naturally we’ll focus on that aspect. Since APIs are the contracts that hold together the ecosystem, it is not an unreasonable focal point. APIs are a very important part of the ecosystem, without which our services would be isolated. Understanding APIs gives us a holistic perspective.




  This book will focus on APIs and how OpenAPI helps make them easier to work with. 




  
1.2 Describing things




  If we look at our ecosystem as individual services, we’ll fail to see how they form a complete system. It’s how they are connected that gives us the bigger picture. When those services change without updating all of their dependencies, the ecosystem loses functionality and in some cases can completely break.




  Let’s look at a story that illustrates this idea.




  
1.2.1 Bridget’s task




  Bridget has been tasked with managing a medium-sized web stack. Her stack (or ecosystem) is made up of services that talk to and depend on each other. The stack also makes use of external services that are beyond her control.




  Every now and then, one of the APIs will change in such a way as to negatively impact, and sometimes break, the services that rely on it. This disrupts the ecosystem, bringing down parts of her stack and ultimately causing failures.




  Bridget needs to effectively solve this problem. When an API changes, she needs to be able to tell the affected developers beforehand and keep the ecosystem running smoothly.




  Bridget takes a moment to think about how this ecosystem works. She knows that each service has an API, and that each of those APIs is made up of smaller operations. Each operation expects a certain input and generates a resulting output. When an operation changes so that it requires different inputs, any service that doesn’t adapt along with it will result in a systemic failure. Similarly, if an operation changes to produce a different output, it will cause other dependent services to break unless they are updated to address those changes. Bridget concludes that tracking API changes is an important part of keeping the overall functionality up. But how will she know when an API has changed?




  Bridget decides she needs a way of describing APIs so that she can compare an old API with a new one to see if the new one has any breaking changes. She writes a program that compares the description of an older API with that of a newer version, generating a report. The report is simple and just tells her if the new API has any breaking changes since the older version.




  Happy with her plan, she instructs the developers to describe their APIs using her format so that she can compare old with new. Aware that the external services aren’t under her control, she keeps an eye on those developments and describes them herself—she feels prepared for when those external services change.




  
1.2.2 The potential of Bridget’s solution




  Bridget’s solution is centered around the idea that APIs can be described, that people can write these descriptions, and that software can understand them.




  While she only used that approach to solve one specific problem, there is much potential for growth with those descriptions. They could serve as the basis for generating more than just reports. For example, she could generate documentation, test changes before building them, reduce the overhead of boilerplate code, and much more.




  Let’s take a look at how Bridget’s solution is used in the real world. Let’s look at how OpenAPI works. 




  
1.3 What is OpenAPI?




  OpenAPI specifies a way of describing HTTP-based APIs, which are typically RESTful APIs (more on what REST is later). An OpenAPI definition comes in the form of a YAML or JSON file that describes the inputs and outputs of an API. It can also include information such as where the API is hosted, what authorization is required to access it, and other details needed by consumers and producers (such as web developers).




  Definitions can be written by hand or by tools, or even be generated from code. Once an API has been written down, we say it has been described, and it then becomes a platform that tools and humans can make use of. A typical way of using API definitions is to generate human-readable documentation from it.




  
1.3.1 Example OpenAPI definition




  There is a fun little API for dog breeds and their images on the internet, hosted at https://dog.ceo. To give you an example of what an OpenAPI definition looks like, we’ve described a single operation along with some other basic details of this Dog API (as a YAML file).




  Listing 1.1 Example OpenAPI document/definition


  openapi: 3.0.0

info:

  title: Dog API

  version: 1.0.0

servers:

- url: https://dog.ceo/api

paths:

  /breed/{breedName}/images:

    get:

      description: Get images of dog breeds

      parameters:

      - in: path

        name: breedName

        schema:

          type: string

          example: hound

        required: true

      responses:

        '200':

          description: A list of dog images

          content:

            application/json:

              schema:

                type: object

                properties:

                  status:

                    type: string

                    example: success

                  message:

                    type: array

                    items:

                      type: string




  An OpenAPI definition can seem a little verbose at first glance, but you will find some exceptionally useful information contained within. In this example, we can learn a few things about the single operation it describes and how to consume it. Don’t worry if you can’t make the connection between the YAML file and every one of the following statements yet. We’re just getting started, and we’ll unpack OpenAPI definitions step by step in this book. That said, here is what we could discover in the preceding listing:




  

    	

      The API is hosted at https://dog.ceo/api.


    




    	

      There is a GET operation with the path /breed/{breedName}/images.


    




    	

      This path has a part called breedName, and it is a required string.


    




    	

      A successful response will give us a JSON array where each item is an object containing message and status fields.


    




    	

      The message field is an array of strings that are URLs of dog images.


    


  




  That is usable information. Developers can build clients to consume the API, product managers can determine if the API suits their needs and meets their standards, and documentation teams can use it as the basis for showing human-readable documentation.




  To use this OpenAPI definition, we could load it into a tool called Swagger UI (we’ll discuss that later in the book), which renders human-friendly documentation based on the definition and provides other small niceties. The result would look something like figure 1.1. 
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  Figure 1.1 Swagger UI with the Dog API




  
1.4 Where do OpenAPI definitions fit in?




  Once we have an API definition, we can use tools to leverage them, build bigger abstractions, and create more automated workflows. Definitions are machine readable.




  Figure 1.2 shows how OpenAPI definitions could fit into an organization’s workflows. The definitions can be created by tools or by extracting annotations from code. They are then transformed into API documentation, server stubs, and client SDKs. This is just one example. Other workflows could be designed, depending on the business cases.
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  Figure 1.2 Creating and using OpenAPI definitions




  Other workflows could include




  

    	

      Automating parts of API testing


    




    	

      Getting early feedback on the design of an API


    




    	

      Ensuring API consistency


    




    	

      Comparing API changes across versions


    


  




  The beauty of OpenAPI is that once you have an OpenAPI definition, the rest (pun intended) is simply a matter of leveraging it for your needs. 




  
1.5 What is Swagger?




  In the beginning there was Swagger UI and a rough guide for writing YAML files that described HTTP APIs. Later, more tools were built that relied on this guide, which soon became a specification and a standard. The tools and this specification were collectively known as “Swagger.” The specification grew more mature and was released as open source, which encouraged the community to create even more tools. They soon began to contribute features to the specification, which finally began to be adopted by large companies.




  In 2015 Swagger was adopted by SmartBear, which then donated the specification part to the Linux Foundation (www.linuxfoundation.org). During that transfer, the specification was renamed as the “OpenAPI specification,” and SmartBear retained the copyright for the term “Swagger.”




  Today, as a result of this historical quirk, you’ll find the terms used interchangeably. Going forward, we are encouraged to use the term “OpenAPI” to refer the heart of this ecosystem—the specification—and to use “Swagger” to refer to the specific set of tools managed by SmartBear (which includes Swagger UI, Swagger Editor, Swagger Parser, and at least a dozen more). Many, many other tools are also built to use OpenAPI.




  Note There is an old standard, the Web Application Description Language (WADL; pronounced “waddle”), which was inspired by SOAP’s WSDL specification and used XML. It could have been used instead of Swagger to describe HTTP APIs. The team working on Swagger used to joke, “Why WADL when you can Swagger?” And so the name was born. 




  
1.6 What about REST?




  REST (representational state transfer) is a collection of ideas about how to design networked systems (in particular, server/client systems). While REST is not restricted to HTTP-based APIs, they are both closely linked in practice. RESTful APIs now drive the majority of web servers on the internet.




  The principles of REST were outlined by Roy Fielding in his dissertation on networked systems, which was released in the year 2000 (www.ics.uci.edu/~fielding/pubs/dissertation/top.htm). Whether an API is RESTful or not is determined by how closely it adheres to the ideas (or constraints) of that dissertation. What is considered RESTful or not is a little subjective and sparks heated debates. Out in the wild, HTTP-based APIs have to make trade-offs between what they require and how standard or RESTful they are. It is a balancing act that all API producers have to manage.




  The ideas in REST aim to be simple and to decouple the API from the underlying services that serve the API. It uses a request-response model and is stateless, as all the information necessary to do something is contained within the request.




  One of the key ideas behind REST is that of a resource. Things such as user accounts, billing reminders, or even the weather in San Francisco are all resources, and each resource is identified by a URI. For a user’s account, we might have the URI /users/123, which uniquely identifies a user resource within the API.




  Consumers will want to be able to do things to and with resources. Think of these actions as verbs. HTTP has a set of well-defined ones, such as POST, GET, PUT, DELETE, and PATCH, all derived from the ideas in REST. In HTML, if you want to fetch data related to a resource, you would use the GET method. If you want to create a new resource, you could use the POST method. In chapter 10 we’ll dive deeper into URL structures and HTTP verbs.




  Where REST starts and HTTP ends is a tricky question to answer, but the rule of thumb is that HTTP is the protocol and REST is a way of designing APIs. HTTP has incorporated many of the ideas of REST into its protocol, which is why they are so closely related. Typically we’ll more often note when an HTTP API is not RESTful, meaning that it doesn’t conform to the design patterns outlined by REST.




  OpenAPI was designed to describe as many HTTP-based APIs as possible, but not all of them. Its major constraint (and a huge benefit of OpenAPI) is that it is designed to allow tools to generate usable code from the definitions; this came with the trade-off that not every facet of an API can be described, because they can’t all be well defined enough in the specification for both humans and machines.




  

    A quick note about hypermedia




    In Fielding’s REST paper, he mentions the idea of hypermedia: a system of returning context-aware links in the form of URIs. For example, if you were to execute a GET on a /users/{userId} resource, it could return a link (a URI) to the login operation for that user and another to execute a password reset. The links are related to the resource (at that point in time), and they decouple clients from needing to know those URIs outside of the response. This is a crude description of a very powerful model.




    





    Many REST purists point out that this is a sorely missed component of RESTful APIs. In OpenAPI (particularly version 3.0.0+), support was added to help document these hypermedia links, but their semantics are out of scope for the OpenAPI specification. OpenAPI can describe what is required by hypermedia APIs, but not what each link should do. There are other specifications that attempt to tackle describing those details. Here are a few:




    

      	

        HATEOAS: https://restfulapi.net/hateoas/


      




      	

        Siren: https://github.com/kevinswiber/siren


      




      	

        Hydra: https://www.hydra-cg.com/


      


    


  




  
1.7 When to use OpenAPI




  Always.




  We hope that statement triggered the picture of grinning authors. We couldn’t resist being snarky. But no, like all technologies, OpenAPI isn’t always necessary. OpenAPI describes HTTP-based APIs (including RESTful APIs), so when you’re tasked with designing, managing, and consuming an HTTP API, using OpenAPI will give you value.




  If you’re dealing with other API technologies that don’t leverage HTTP semantics (like methods, URLs, headers, and bodies), OpenAPI will have limited value to you. Examples of those API types include gRPC and GraphQL.




  In this section, when we talk about APIs, we’re referring specifically to HTTP-based APIs.




  
1.7.1 For API consumers




  When you’re required to consume an API, your first instinct might be to reach for an SDK for that API written in your programming language. Many of the popular APIs have put great care and effort into making these SDKs available to consumers, but many other APIs simply don’t have the resources to write SDKs for one or more languages. If the API has been described with OpenAPI (whether by the producer or by you), you can generate SDKs for many different languages. The SDK templates provided by tools such as Swagger Codegen or OpenAPI Generator are usually sufficient and will give you a good head start for developing clients. But even more power can be extracted by customizing and creating templates specific to your needs that will work with any API described by OpenAPI. 




  
1.7.2 For API producers




  Building APIs can be quite fun, particularly when you have a contract to develop against, but building out the boilerplate of an HTTP server is less fun once you’ve done it umpteen times. Automatically generating boilerplate code and stubs from an OpenAPI definition gives you speed and consistency (since you can customize the templates to your needs).




  There are even more exciting methods of developing APIs, such as using OpenAPI definitions during runtime to act as a router (having API operations map to classes and methods in code) or as a validation layer (where incoming requests will fail validation unless they conform to the OpenAPI definition’s schema). Such practices are becoming more common in microservice-oriented architectures where services are being built out at a faster rate. 




  
1.7.3 For API designers




  API design has also been given more attention of late, and its importance cannot be understated. While we’re a huge fan of Agile practices (short feedback cycles) and the art of failing fast (bringing products to market quicker to validate their success or failure), APIs should still be designed with longevity in mind because changing them means changing the consumers, which is typically beyond your control. (No one likes getting stuck maintaining an old API!) OpenAPI is a medium for communicating to both consumers and producers, allowing designers to get feedback early in the process and to iterate based on that feedback.




  Design becomes even more interesting when it comes to managing more than one API. In those cases, consistency plays an important role. Standardizing all your APIs on consistent patterns becomes possible when you can measure those patterns. OpenAPI definitions offer one such measurement. 




  
1.8 This book




  This book aims to help you understand how OpenAPI works, how it and the associated tooling can be used to design APIs, and how you can create advanced and very specific workflows for your team and organization. OpenAPI is aimed at automating parts of your workflow and freeing your team to accomplish more. The small upfront cost of describing APIs with OpenAPI is greatly offset by the power you can wield by leveraging it and the new opportunities it presents.
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  Figure 1.3 Where we are




  This book is broken down into three parts:




  

    	

      Part 1 deals with OpenAPI literacy and introduces you to the syntax and structure of OpenAPI definitions, giving you the ability to describe APIs. Throughout this part we’ll document an example FarmStall API that is hosted online and is simple enough to easily understand without knowing the details. We’ll use figure 1.3 to indicate where we are in the scheme of things.


    




    	

      Part 2 deals with the design phase and how we can use the tools to create a new API and iterate its design. We’ll be designing a pet-sitting API from scratch, along with the processes around it.


    




    	

      Part 3 is a deeper dive into some more specific tools and workflows, particularly related to releasing an API to the public.


    


  




  
Summary




  

    	

      OpenAPI is a specification for describing HTTP-based APIs, most notably RESTful APIs.


    




    	

      Swagger is a term that refers to a set of tools by SmartBear. It used to refer to the OpenAPI specification itself and is sometimes still used that way.


    




    	

      Describing APIs by writing a definition (a YAML file) allows you to leverage tools to automate a lot of API-related processes.


    




    	

      OpenAPI is useful for consumers, producers, and API designers. Each can benefit from knowing and utilizing tools that consume OpenAPI definitions.


    




    	

      This book will explain how to work with OpenAPI. With this knowledge base, you can ultimately incorporate OpenAPI into your team and organization workflows.


    


  




  
2 Getting set up to make API requests




  This chapter covers




  

    	
Introducing the FarmStall API and some of its business logic




    	
Introducing a tool to make HTTP requests: Postman




    	
Executing API requests and inspecting the responses


  




  Our task in this part of the book is to describe an API called FarmStall. FarmStall was designed specifically for this book, and it is intentionally as simple as possible. Before we can describe this API, we’ll need to understand how it works and be able to make HTTP requests and inspect the responses.




  In this chapter we’ll use a tool called Postman to make HTTP requests against the FarmStall API (see figure 2.1). We’ll be verifying that we get decent-looking responses without concerning ourselves too much with the details of those responses. We’ll also take a basic look at the business domain of the API. We won’t go into great detail, but we’ll learn enough so that we have an understanding of what we’re doing. This will make it easier to describe later on.
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  Figure 2.1 Where we are




  These are the sources for the points we’ll be touching on:




  

    	

      Postman—https://getpostman.com


    




    	

      FarmStall API landing page—https://farmstall.designapis.com


    




    	

      FarmStall API—https://farmstall.designapis.com/v1/reviews


    




    	

      Source code (in Go)—https://github.com/designapis/farmstall


    


  




  
2.1 The problem




  Our problem in this chapter is to discover and learn more about the FarmStall API. In particular, we want to interact with it and confirm some basics, such as how to access it, create requests, and inspect the responses.




  First, let’s look at the API itself.




  
2.1.1 FarmStall API overview




  The FarmStall API is hosted at https://farmstall.designapis.com/v1. The API’s primary focus is to allow patrons of a farmer’s market to write up reviews and give feedback on their experiences. Users can submit anonymous reviews, which include a message and a rating (from 1 to 5 inclusive). Users can also sign up to create reviews that will then be associated with them. Once they are signed up, they can get a user token to create reviews with their user ID. 




  
2.1.2 The first two operations of the FarmStall API




  The FarmStall API has several operations, and we’ll try out the following two, summarized in table 2.1:




  

    	

      To get a list of public reviews, you can use GET /reviews. You can also filter reviews by their rating by using the maxRating query parameter.


    




    	

      To submit a new review, you can use POST /reviews. The body of this request will include message and rating fields.


    


  




  Table 2.1 API operations




  

    

      	

        Method


      



      	

        URI


      



      	

        Query params


      



      	

        Body


      

    




    

      	

        GET


      



      	

        /reviews 


      



      	

        maxRating (1-5)


      



      	

        N/A


      

    




    

      	

        POST


      



      	

        /reviews 


      



      	

        N/A


      



      	

        {"message": "Was good.", "rating": 5}


      

    


  




  Based on the preceding information, including where the API is hosted (https://farmstall.designapis.com/v1) and the details of each operation, we can create our first two requests. Our task in this chapter is to verify that responses come back from each operation and that they make sense to us.




  So how do we make these HTTP requests? Fortunately for API folks, there are numerous ways to make these requests—the brave may want to try their hand using telnet, the practical may choose to use curl, and the rest of us may prefer to use software suites with bells, whistles, and bunches of utilities.




  Note Although no one really writes HTTP requests by hand, we encourage you to give it a try. It is actually quite satisfying when you form an HTTP request completely from scratch and get a response. We’ve included the small section 2.7 at the end of this chapter explaining how to craft a request using low-level tools: telnet (for HTTP) and OpenSSL (for HTTPS).




  There are many ways to make HTTP requests, and we’ve tried to structure this book in such a way as to avoid requiring particular tools. However, we still encourage you to try out the suggested tools as is, to more closely follow along with our explanations. Perhaps you’ll discover features that you can incorporate into your own arsenal.




  Without further ado, let’s take a look at Postman. 




  
2.2 Getting set up with Postman




  Postman is a general HTTP tool that has a pleasant user interface and is suitable for beginners and professionals alike. Postman has a lot of features, and at first glance it can be a bit overwhelming. We’ll only be using a small subset of them in this book.




  We chose Postman as a tool for this book predominantly because of its popularity (so that you’re not stuck using an esoteric tool like some that we use) and because of the many features it provides. Some features you’ll find useful, and others you might find inspirational.




  In order to use Postman, you need to install it, so go ahead and download it from www.getpostman.com/downloads/. There are versions for Microsoft Windows, macOS, and most Linux distributions.




  At the time of writing, Postman was at version 9.x, and your version may look and act a little differently, depending on how much the authors of Postman change it in the interim. The UI has been pretty stable, so it should look similar to the screenshots in this chapter.




  Also, when this book was being written, you did not need to create an account with Postman in order to use it, although they will encourage you to do so. There are free and paid-for plans, as well as the option to not create any account at all. For this chapter we’ll assume you didn’t create an account, so we’ll only use features that are available to unregistered users, which should be ample for our purposes.




  Go ahead and install Postman, we’ll wait. :) 




  
2.3 FarmStall API




  To come to grips with the basics of creating an HTTP request, we’re going to execute two of them: a GET request with query parameters and a POST request with a JSON request body. We’ll progressively examine the details of these operations as we go along. To start with, we’re going to focus more on the practical side of making requests and less on what the operations are actually doing.




  Note We designed the FarmStall API specifically for this book, to help us describe an existing API. It wasn’t designed to handle production-level data, so the data in the FarmStall API will persist, but only for a day or two. If you add a review one day and don’t see it the next, you’re not going crazy—the API is just cleaning up so that it doesn’t overflow with too much data.




  Let’s start by getting a list of reviews from the API. 




  
2.4 Our first request




  We’ll use the GET operation described at the beginning of this chapter to get the list of reviews.




  The details are listed in table 2.2. The GET method has at least one query parameter called maxRating, which accepts a number from 1 to 5 inclusive.




  Table 2.2 Using GET /reviews




  

    

      	

        Method


      



      	

        URI


      



      	

        Query params


      



      	

        Body


      

    




    

      	

        GET


      



      	

        /reviews 


      



      	

        maxRating (1-5)


      



      	

        N/A


      

    


  




  Operations are often described relative to where the server is hosted, and this API has a base URL of https://farmstall.designapis.com/v1, so the URL for GET /reviews becomes


  https://farmstall.designapis.com/v1/reviews




  If we add in the query parameter, it’ll form our final URL:


  https://farmstall.designapis.com/v1/reviews?maxRating=5




  Armed with the URL and method, we have enough to execute this particular request—time to use Postman.




  
2.4.1 Forming a GET request in Postman




  If you haven’t done so already, start up Postman. Figure 2.2 shows the key areas in the main page that we are interested in for our GET request:




  

    	

      Method dropdown—This selects the method to use. The default will likely be GET, but you can select it if not.


    




    	

      URL input box—This is where you will enter the URL of the endpoint you want to make the request against.


    




    	

      Send Request button—This button executes the request.
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  Figure 2.2 Postman—the key areas for the GET request




  To create a request against our endpoint, we need to enter the URL in the URL input box and press the Send button, so go ahead and type https://farmstall.designapis.com/v1/reviews?maxRating=5. Press Send, and a chunk of JSON data should be displayed (see figure 2.3). This is the result of executing the request. If you see this JSON data—congratulations, you’ve successfully executed a request!
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  Figure 2.3 Postman—the GET /reviews response




  Note If for some reason you encountered an error in the response, that’s okay. It could be that there is a typo, that the server is misbehaving, or some other unforeseen problem. If you’re happy that you wrote the request correctly, that is enough for now. We’ll provide more examples later in the chapter that you can test against. 




  
2.4.2 Verification




  We now have some response data from our request, confirming that our API works and that we can reach it. The response data should look similar to the following.




  Listing 2.1 Data received from GET /reviews


  [

  {

    "message": "Was awesome.",

    "rating": 5,

    "uuid": "16f5e7e1-b581-4ca4-8af2-8dead5894869",

    "userId": null

  },

  {

    "message": "Was awful",

    ...more of the same...




  We’ve successfully verified that some reasonable data is returned when we execute the request. Later we’ll need to describe this data, but for now it’s enough that the operation works and does indeed return data.




  Now let’s try creating a new review by executing a POST request. 




  
2.5 Adding a review to the FarmStall API




  The operation for adding a review via the FarmStall API is POST /reviews (see table 2.3). It takes no query parameters but it does require a body. In this case, the response isn’t the most interesting part of the operation; what is more interesting is that we are adding data into the API.




  Table 2.3 Using POST /reviews




  

    

      	

        Method


      



      	

        URI


      



      	

        Query params


      



      	

        Body


      

    




    

      	

        POST


      



      	

        /reviews 


      



      	

        N/A


      



      	

        {"message": "Was good.", "rating": 5}


      

    


  




  One of the key differences between POST and GET is the request body. One could conceivably send data in query parameters, but they impose too many limitations, from the size limitations of query parameters to the fact that they cannot contain binary data. A request body doesn’t have these limitations—the size is limited only by practicality, and the body can contain binary data.




  Note Another interesting benefit of sending data in the body is security. Query parameters are part of the URL, and as such are often logged by servers and proxies. If you were to send secret data in query parameters, there is a good chance it would be recorded somewhere between your client and the server. Bodies are usually not processed by proxies, nor are they typically logged.




  
2.5.1 Forming a POST request in Postman




  In the POST /reviews operation, the body is required to be in JSON format. In this format, it’s an object that has two fields—message and rating:




  

    	

      message is a string, and it’s the feedback for the farmer’s market.


    




    	

      rating is a number, from 1 to 5 inclusive. This will indicate our general experience, where 1 is the worst and 5 is the best.


    


  




  Let’s build the request.




  Listing 2.2 JSON request body for POST /review


  {

    "message": "was pretty good.",

    "rating": 4

}




  As before with the GET /reviews operation, we need to combine the URI with the base URL of the server to form the following complete URL:


  https://farmstall.designapis.com/v1/reviews




  Now let’s go through what we need to do in Postman in order to execute this request:




  

    	

      Change the method to POST.


    




    	

      Type out the URL, https://farmstall.designapis.com/v1/reviews (the same as for GET /reviews).


    




    	

      Select the Body tab, so that we can type out the body.


    




    	

      Type out the JSON body, which includes the message and rating fields.


    




    	

      Ensure that the content type is set to JSON (or application/json).


    


  




  That last step will set a special header called Content-Type, which indicates to the server which media type the data is in (more on that later). Since the UI of Postman could change, you’ll need to double-check that this header is set correctly.




  Go ahead and make the preceding changes in Postman, as shown in figure 2.4. Your request is now ready to send. When you click the Send button, the new review should be created.
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  Figure 2.4 Postman—posting a pretty good review




  To confirm that the review was created, look in the response body section of Postman. Also look for a status code of 201, which indicates “Resource Created” or just “Created.” See listing 2.3 for the response body and figure 2.5 for where it appears in Postman.
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  Figure 2.5 Postman—POST /review response




  Listing 2.3 JSON response body from POST /review


  {

  "message": "was pretty good.",

  "rating": 4,

  "uuid":"16f5e7e1-b581-4ca4-8af2-8dead5894869",    ❶

  "userId": null

}




  ❶ Note that this value will vary (it’s random).




  Note A lot of terms are used to refer to creating a request and executing it. Sending, executing, calling, and requesting all have the same meaning, and you will often find these words used interchangeably. You can use whichever feels more natural, but if in doubt, use the term execute. 




  
2.5.2 Verification




  What have we accomplished so far? We’ve successfully executed two requests: one for getting the list of reviews, and another for creating a new review.




  For now, just seeing reasonable data is enough. Soon we’ll describe these operations in a way that clarifies what is possible, without actually executing requests and making assumptions about the data.




  Now that we’re able to make basic requests with Postman, we can have a little fun and practice with more APIs. 




  
2.6 Practice




  Now for a bit of practice! The following HTTP requests are a short list of APIs that have fun, interesting, or perhaps even useful responses. Given the nature of the internet, it’s entirely possible that some (hopefully not all) of these APIs will become unavailable or, worse, change their interfaces so that these requests will fail. The latter is something we hope to avoid when designing our own APIs. We considered the APIs in this section to be stable enough at the time of print. Only time will tell how stable!




  We’ve included example responses that you can compare with your own. Here are the requests.




  
2.6.1 Cat (and other animal) facts API




  This first API provides a little fun with cat (and other animal) facts. 




  Listing 2.4 Cat facts API


  Documentation: https://alexwohlbruck.github.io/cat-facts/docs/

Server: https://cat-fact.herokuapp.com

 

GET /facts?animal_type=cat,horse

GET /facts/random

 

Example response:

{

    "_id": "58e008780aac31001185ed05",

    "user": "58e007480aac31001185ecef",

    "text": "Owning a cat can reduce the risk of stroke and heart attack.",

    "__v": 0,

    "updatedAt": "2019-01-19T21:20:01.811Z",

    "createdAt": "2018-03-29T20:20:03.844Z",

    "deleted": false,

    "type": "cat",

    "source": "user",

    "used": false

}




  
2.6.2 Random avatar API




  This one is for those times when you need a random avatar image (see figure 2.6), and it includes some animated ones.
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  Figure 2.6 Sample output of the Minimal Avatars API 




  Listing 2.5 Minimal Avatars API


  Documentation: https://minimalavatars.com/

Server: https://api.minimalavatars.com

 

GET /avatar/random/svg

 

Example: GET /avatar/random/svg

Example response: see figure 2.6




  
2.6.3 DuckDuckGo’s search engine API




  This is DuckDuckGo’s search engine API. 




  Listing 2.6 DuckDuckGo API


  Documentation: https://api.duckduckgo.com/api

Server: https://api.duckduckgo.com

 

GET /?q={query}&format=json&pretty=1

 

Example: /?q=cats&format=json&pretty=1

Example response:

{

   "Abstract" : "",

   "ImageWidth" : 0,

   "AbstractSource" : "Wikipedia",

   "meta" : {

      "src_domain" : "en.wikipedia.org",

      "blockgroup" : null,

      "is_stackexchange" : null,

      "dev_milestone" : "live",

      ...

<a bit too large to print>




  
2.6.4 Pirate talk API




  And because the world needs more “pirate speak,” someone went and made an API for that too!




  Listing 2.7 Pirate translator API


  Documentation: https://funtranslations.com/api/pirate

Server: https://api.funtranslations.com

 

POST /translate/pirate.json?text={text}

Example:

 

POST /translate/pirate.json?text=Hello%20Good%20Sir

Note: %20 is URL encoding for spaces

 

Example response:

{

  "success": {

    "total": 1

  },

  "contents": {

    "translated": "Ahoy Good matey",

    "text": "Hello Good Sir",

    "translation": "pirate"

  }

}




  
2.7 HTTP for the brave




  As promised, here is the bonus section on how to craft an HTTP request completely from scratch. If you’re feeling less than brave, you’re welcome to give this section a skip. There will be a bit of low-level jargon in this section, and you may spontaneously start sporting a neck beard if you continue. You’ve been warned!




  There are two utilities you can use to open a TCP connection (a pipe you can read data from and write it into) suitable for HTTP requests. The first is telnet, which is available on most systems, and the other is OpenSSL, which is typically found on *nix (Linux, macOS, etc.) systems. OpenSSL can be used to open a TCP connection over SSL/TLS, which is necessary for HTTPS-only servers.




  We’re going to assume a *nix system here, as we haven’t tried these commands on Windows. The syntax for telnet may differ on that system.




  The following two commands will open the connection.




  Listing 2.8 Opening a TCP connection


  $ telnet farmstall.designapis.com 80

# Or for HTTPS sites...

$ openssl s_client -quiet -connect farmstall.designapis.com:443




  After running either of those commands, your terminal will pause and wait for you to enter the text you want to send to the server. By entering the content of listing 2.9, we can get a list of reviews.




  Listing 2.9 Using GET /v1/reviews over TCP


  GET /v1/reviews HTTP/1.1 <enter>          ❶

Host: farmstall.designapis.com <enter>    ❷

<enter>                                   ❸




  ❶ This is the status line, which includes the method, URI, and version of HTTP protocol.




  ❷ The host header is important because a lot of servers host multiple sites and use the host header to determine which site you are asking for.




  ❸ A blank line separates the headers from the body section.




  You should get back a response, including headers and a body. Here is an OpenSSL example with its response.




  Listing 2.10 OpenSSL connection with a response


  $ openssl s_client -quiet -connect \

   farmstall.designapis.com:443                     ❶

depth=0 CN = letsencrypt-nginx-proxy-companion      ❷

verify error:num=18:self signed certificate

verify return:1

depth=0 CN = letsencrypt-nginx-proxy-companion

verify return:1

GET /v1/reviews HTTP/1.1                            ❸

Host: farmstall.designapis.com

 

HTTP/1.1 200 OK                                     ❹

Server: nginx/1.17.5

Date: Thu, 14 Nov 2019 09:24:50 GMT

Content-Type: application/json

Content-Length: 465

Connection: keep-alive

Vary: Origin

X-Ratelimit-Limit: 36

X-Ratelimit-Remaining: 35

X-Ratelimit-Reset: 1573723550

 

[{"uuid":"16f5e7e1-b581-4ca4-8af2-8dead5894869","message":"Was okay.",

"rating":3,"userId":""},{"uuid":"92da1efe-a0ab-40a5-bbb9-466e7c32e96d",

"message":"Was terrible.","rating":1,"userId":""},{"uuid":

"5ca80db6-82f7-41a6-8c54-19fb7db77a31", "message":"hello","rating":5,

"userId":""},{"uuid":"13151e0e-f3e7-4f33-ad5b-d4bda9adf496","message":

"hello", "rating":5,"userId":""},{"uuid":

"e4d99a5c-5883-43e7-8133-bb05bf34d0d9","message":"Was awesome!","rating":5,

"userId":""}]                                       ❺




  ❶ The openssl command to open up the connection




  ❷ Some connection details (not typed)




  ❸ Typing out the HTTP request




  ❹ The start of the response (not typed)




  ❺ The response body (not typed)




  Now let’s create a new review (and add a body to our request). After creating a connection using the telnet or openssl command, type the content of the next listing.




  Listing 2.11 Creating a new review over TCP


  POST /v1/reviews HTTP/1.1 <enter>                  ❶

Host: farmstall.designapis.com <enter>

Content-Length: 37 <enter>                         ❷

Content-Type: application/json <enter>             ❸

<enter>                                            ❹

{"message": "neckbeard", "rating": 5} <enter>      ❺




  ❶ Use the POST method.




  ❷ Indicate the size of the body (we counted it for you).




  ❸ Specify the media type of the payload.




  ❹ Add a blank line to separate the header section from the body.




  ❺ Enter the body (all 37 characters in this example).




  As soon as you hit that last <enter>, you should get a response. Note that if you increase the Content-Length to a larger value, your response will only be returned after you press Enter multiple times.




  That is the HTTP protocol, and you wrote GET and POST requests by hand! That is brave. 




  
Summary




  

    	

      The FarmStall API is a trivial example designed for this book so we could illustrate an existing API.


    




    	

      Postman is an HTTP client that can be used to execute requests against an API and view the responses.


    




    	

      Executing requests gives you a way to explore an API, to verify that it works, and to inspect real data via the responses.


    




    	

      HTTP requests can be written by hand using tools such as telnet for HTTP and OpenSSL for HTTPS.


    


  




  
3 Our first taste of OpenAPI definitions




  This chapter covers




  

    	
Informal versus formal descriptions




    	
Learning about the OpenAPI specification




    	
Learning about YAML




    	
Describing our first GET operation


  




  OpenAPI definitions are at the heart of automating our API workflows. They are the slices of bread in a sandwich shop, the fruit on a breakfast buffet, and the vanilla in vanilla muffins, which is our way of saying that they’re important.




  When we formally describe an API, we’re turning the idea of that API into some data, which we call a definition. It differs from an informal description, which has no strict rules or syntactical structure. Informal descriptions are akin to documentation found on websites—great for humans to read, but hard for machines to decipher.




  Once an API has been described in a definition, the definition can be used by tools (machines) fueling different parts of the API ecosystem, such as API request validation, code stubs, documentation, and more. Figure 3.1 illustrates where definitions fit into the scheme of things.
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  Figure 3.1 Tool and workflow examples around OpenAPI definition




  If movies have taught us anything, it’s that machines shouldn’t have too much power, else they’ll take over the world. However, they should be able to help us out just a little!




  Warning API definitions both excite and propel us, and as such, we will continue to wax lyrical on the merits of API definitions. You’ve been warned!




  In this chapter we’re going to write a formal definition of a single operation from the FarmStall API. To get there, we’ll first need to understand what that operation requires. Then we’ll take a look at YAML, and finally we’ll write an OpenAPI definition fragment (not a complete OpenAPI definition).




  We’ll be touching on the following topics:




  

    	

      FarmStall API—https://farmstall.designapis.com/v1


    




    	

      YAML—https://yaml.org/


    




    	

      OpenAPI specification—https://github.com/OAI/OpenAPI-Specification


    


  




  We’ll also be covering GET operations and query parameters (see figure 3.2).
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  Figure 3.2 Where we are




  
3.1 The problem




  In this chapter we want to formally describe a single operation from the FarmStall API. We’ll supply the details of that operation and build up to the fragment. We’re not going to add the boilerplate required in an OpenAPI definition, so this definition won’t pass validation. We’ll soon look at that.




  At the end of this chapter, we’ll have an OpenAPI fragment that looks like the following.




  Listing 3.1 The OpenAPI fragment we’ll describe


  /reviews:

  get:

    description: Get a list of reviews

    parameters:

    - name: maxRating

      in: query

      schema:

        type: number

    responses:

      200:

        description: A list of reviews




  The following listing provides an informal description of FarmStall’s GET /reviews.




  Listing 3.2 Summary of GET /reviews


  GET /reviews

 

Returns a list of reviews in the FarmStall API.

The list can be filtered down by the maxRating query parameter.

Each review is an object with at least the message and rating fields.




  In addition to the critical parts of this operation, such as the method (GET) and the URI (/reviews), we’ll also be describing the maxRating parameter (see table 3.1). What we won’t be describing is the response body.




  Table 3.1 Parameter of GET /reviews




  

    

      	

        Param


      



      	

        Description


      



      	

        Where


      



      	

        Type


      



      	

        Notes


      

    




    

      	

        maxRating


      



      	

        Reviews below this rating


      



      	

        Query


      



      	

        Number


      



      	

        1-5 inclusive


      

    


  




  Note API descriptions fall on a scale from vague or useless to pedantically precise. The latter is preferred but it’s sometimes too expensive or impractical to produce, so the usual goal is to achieve a good balance. A good rule of thumb is to get the description to the point where developers are able to build a client without having access to the hosted API. This will mean they have enough information, though more is of course desirable—especially considering that the machines in the API ecosystem can leverage the information in OpenAPI definitions. You’ll need to weigh the costs and ensure you don’t waste time on noncritical parts of the system. You can also start with a basic definition and expand on it later to add more detail. At some point, however, adding to the description might produce diminishing returns.




  
3.2 Introducing the OpenAPI specification




  Formal descriptions need a standard or specification—a source of truth for how to describe a thing. The OpenAPI specification is a formal way of describing RESTful or HTTP-based APIs. It is tantamount to a template.




  If you do follow the template, both humans and machines will be able to make use of your description via generally available tools. They’ll not only understand what you’re describing but will also be able to use it as part of their system with far less effort than if it were described using a bespoke specification.




  Let’s look at the following fragment of an OpenAPI definition.




  Listing 3.3 A taste of OpenAPI


  openapi: 3.0.3

# ...

paths:

  /reviews:                                   ❶

    get:                                      ❷

      description: Get a bunch of reviews     ❸

      parameters:                             ❹

      - name: maxRating                       ❺

        description: |                        ❻

          Filter the reviews

          by the maximum rating

        in: query                             ❼

        schema:

          type: string                        ❽

      responses:                              ❾

        200:                                  ❿

          description: A bunch of reviews     ⓫




  ❶ The path or URI




  ❷ The method




  ❸ A human-readable description of the operation




  ❹ The list of parameters




  ❺ The name of this parameter




  ❻ A human-readable description of this parameter




  ❼ The type of parameter




  ❽ The schema (values allowed)




  ❾ The list of responses




  ❿ A status code




  ⓫ A human-readable description of the response




  First of all, what is up with the indentation? What are those dashes and those colons?




  That is YAML. If you know JSON, it’ll be pretty straightforward to understand, and we’ll take a look at it in a bit. For now, we just want you to get a feel for what an OpenAPI definition looks like.




  Note An OpenAPI definition is a document that conforms to the OpenAPI specification. If it breaks a rule set out by the OpenAPI specification, it’s said to be “invalid.”




  
3.3 A quick refresher on YAML




  To write our definitions, we need to use a data format that conforms to the OpenAPI specification. You could use JSON, but if you try to write in JSON you’ll soon learn that it can be painful.




  YAML is a popular alternative to JSON, particularly for those cases where you might be required to write pieces of it by hand. YAML has far fewer restrictions than JSON, and it permits several ways of expressing the same piece of data (for example, strings can be quoted or unquoted, and trailing commas are allowed).




  Note OpenAPI supports both YAML and JSON documents, but we’ll only be using YAML in this book.




  One of YAML’s features is its support for flow types, which is what it calls the JSON-like objects {} and arrays []. With this support it becomes a full superset of JSON, which is awesome considering that all JSON documents are legal YAML documents. Hurrah!1




  JSON is arguably the standard when it comes to web communication. It is the lowest common denominator of data types in most programming languages, it’s compact and basic enough that most programmers can grok it (that is, understand it intuitively) pretty quickly, and the grammar of JSON is simple enough to fit on a business card (see figure 3.3)!2
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  Figure 3.3 Mockup of Douglas Crawford’s JSON grammar on a business card




  
3.3.1 From JSON to YAML




  YAML originally stood for Yet Another Markup Language, but they changed it to YAML Ain’t Markup Language. They may have really wanted a recursive acronym, although the primary motivation for the changed name was to emphasize the data aspect and deemphasize the markup side of it (for human-readable documents).




  The YAML specification itself is quite large and comes in different flavors (or schemas). OpenAPI focuses on the bare minimum for its needs, which is the JSON schema of YAML, version 1.2: https://yaml.org/spec/1.2/spec.html.




  All this talk of schemas and specifications can seem daunting, but YAML documents are quite easy to work with, as they’re essentially a prettier version of JSON. So what does YAML look and feel like?




  Listing 3.4 A taste of YAML


  SomeNumber: 1

SomeString: hello over there!                      ❶

IsSomething: true

# Some Comment                                     ❷

SomeObject:

  SomeKey: Some string value                       ❸

  SomeNestedObject:

         Key: With a nested key/value pair         ❹

AList:

- a string

- another string

SomeOldSchoolJSONObject: { one: 1, two: 2 }        ❺

SomeOldSchoolJSONArray: [ "one", 'two', three ]    ❺

MultiLineString: |                                 ❻

  hello over there,

  this is a multiline string!




  ❶ Strings don’t need to be wrapped in quotes, but they can be.




  ❷ YAML supports comments, yay!




  ❸ YAML uses indentation to nest objects and arrays, somewhat like how Python uses indentation. It doesn’t matter how many spaces or tabs you use as indentation. As long as you’re consistent, the YAML parsers will be happy.




  ❹ You only have to be consistent within the scope (within a map or sequence).




  ❺ YAML is a superset of JSON, so you can stick pieces of JSON wherever it feels natural.




  ❻ YAML supports multiline strings, although there are many different variants (see YAML Multiline for more details: https://yaml-multiline.info/). The | variant keeps newlines between paragraphs and a single newline at the end of the string.




  For comparison, here is the same document in JSON format.




  Listing 3.5 That same taste in JSON


  {

  "SomeNumber": 1,

  "SomeString": "hello over there!",

  "IsSomething": true,

  "SomeObject": {

    "SomeKey": "Some string value",

    "SomeNestedObject": {

      "Key": "With a nested key/value pair"

    }

  },

  "AList": [

    "a string",

    "another string"

  ],

  "SomeOldSchoolJSONObject": {

    "one": 1,

    "two": 2

  },

  "SomeOldSchoolJSONArray": [

    "one",

    "two",

    "three"

  ],

  "MultiLineString": "hello over there,\nthis is a multiline string!\n"

}




  As you can see, YAML is quite similar to JSON, and because OpenAPI only supports the data types that are in JSON, the two are interchangeable according to OpenAPI parsers. While YAML supports a multitude of more advanced features that JSON doesn’t (such as advanced/custom data types, anchors, etc.), those advanced features aren’t interesting for our purposes, as they don’t relate to describing OpenAPI definitions. To find out more about YAML and its flavorful features, take a look at the YAML home page: https://yaml.org/.




  With YAML, we can write data. That alone is quite a powerful concept, but we’re after bigger fish—OpenAPI uses YAML to describe APIs, and we want OpenAPI. 




  
3.4 Describing our first operation




  We’ll define an operation as a URL and a single method. For example, GET /reviews is an operation, and it’s separate from POST /reviews. In this chapter we’ll focus on describing the GET /reviews operation sufficiently so that we can execute requests.




  We know the following critical information:




  

    	

      We know the path: /reviews.


    




    	

      We know the method: GET.


    




    	

      We know that this operation returns a list of reviews.


    


  




  Let’s start forming our OpenAPI definition.




  Listing 3.6 The bare bones of our first operation


  /reviews:                                     ❶

  get:                                        ❷

    description: Gets a bunch of reviews.     ❸

    responses:                                ❹

      200:                                    ❺

        description: A bunch of reviews       ❻




  ❶ The path, relative to the server. More on that in the next chapter.




  ❷ The method in lowercase (in HTTP itself, methods are in uppercase)




  ❸ The textual description of the operation (not required but often useful)




  ❹ The responses object, which holds the different responses




  ❺ The 200 response (we can only describe one response per status code—this isn’t a hindrance, as we can model complex responses)




  ❻ The textual response description (this is the only required field in a response)




  Those are the core details of the operation, described according to OpenAPI’s specification. This is a fragment of an OpenAPI document, not a full one yet. We’ll be inserting this fragment into a more complete OpenAPI definition in the next chapter.




  You may be wondering, “What about the query parameter?” and you’re quite right to do so. We need to add maxRating. 




  
3.5 Extending our first operation




  Building on top of our initial OpenAPI fragment, we can describe the query parameter. The maxRating parameter serves the purpose of filtering the reviews by rating, up to (and including) the maxRating value.
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