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What makes an
API irresistible?

This chapter covers
 Defining a web API and what it can do
 Ensuring a great developer experience
 Avoiding common pitfalls

An API is an interface into a computer system—an application programming interface. Historically APIs started out as highly coupled interfaces between computer
systems. Web APIs, which are much freer and less tied together, have been evolving
for quite some time, but recently developers have seen a huge explosion in the web
APIs available to them. Many of these APIs were developed without the end user (in
this case, a developer using the API) in mind, resulting in a frustrating developer
experience and a less successful web API.
An irresistible API is straightforward to use, well documented, and well supported,
and the supported use cases are communicated and demonstrated well. Using your
API should be a joyful and engaging experience, not a slog through a frustrating
and never-ending series of challenges.
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This book will help you understand how to create web APIs that are loved by developers, that are engaging and purposeful, and that will experience success. It also discusses the factors you should consider to determine whether you should have a
platform at all. The guidelines included in this book are meaningful for any kind of
web API, no matter the technology or audience.
When you’ve finished reading the book, you’ll have a strong understanding of the
process needed to create excellent web APIs—APIs that enchant customer engineers
and extend the platform’s reach naturally as those developers share their experiences
with their colleagues. Although many different types of APIs are in use in the industry,
each with its own advantages, this book focuses on the development of RESTful web
APIs. Web APIs decouple the functionality of the server from the client’s logic and features, encouraging client developers to use the data in whatever way works best for their
application. Non-web APIs that tie the server and the client together tightly work to
implement specific integrations between the client and the server. For instance, SQL, an
interface language tied into many databases, represents an API, but the interaction is
focused on specific actions. Exposing the data in a more free-form way wouldn’t work
for many of the uses people have for databases or other closely coupled systems.
In addition, you’ll develop a good basic understanding of the technologies
involved in creating a RESTful API. REST stands for Representational State Transfer
and refers to APIs that are resource based—where the clients interact with the servers
by requesting things rather than actions. The creation of web APIs is technologically
simple: a skilled developer can use Flask, Django, Ruby on Rails, or Node.js to put
together a basic REST API in a few minutes. Without a clear plan, design, and goal,
that API is unlikely to be excellent, usable, or successful. How you use those technologies makes all the difference between a successful, irresistible API and one that lies fallow in the ecosystem with no users. The book is made for you, whether you’re a
product manager, technical lead, engineering manager, API developer, or even a
developer who wants to assess APIs you’ve created or ones you’re looking to use.
This chapter is focused on helping you understand the overall ecosystem of web
APIs—what the terms mean, what things you want to accomplish (and avoid!) in creating your own API, and how to decide whether you need an API.

1.1

Integrating social APIs into web content
You likely use products that are incorporating APIs all the time. The share button you
see on news sites and blogs uses the APIs for those social sites, like Twitter, Facebook,
or LinkedIn. If you can “Sign in with Twitter,” the site you’re visiting is using Twitter’s
API to identify you. This makes for a much better user experience, because you don’t
need to remember more usernames and passwords and you can jump right into enjoying the system. Figure 1.1 demonstrates a website displaying several share buttons,
enabling the reader to add the page to their feed in the social network. Figure 1.2
shows how an API can propagate changes to the clients so they can update their application’s guidelines.

Integrating social APIs into web content
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Figure 1.1 A blog incorporating a Twitter feed as well as API functionality for sharing to multiple social networks.
A widget provides buttons for each of the social networks—Google+, Twitter, LinkedIn, and Facebook—and this
widget incorporates that network’s API into the site in a manner that’s easy to implement.

Mobile
application

SMS notiﬁcation

Monitoring
application

Website

Email

Figure 1.2 Example API interactions with a
monitoring application. When the monitoring
application detects a change, it can
propagate it to a website, mobile application,
SMS notification, or email.
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Figure 1.3 This chart describes an adaptations mashup using Freebase, Amazon, and
Netflix. The user is presented with a grid of book-based movies matching a specific genre,
and for each of the movies, the user is given the opportunity to watch the movie on Netflix
or purchase the book on Amazon. This is an example of a mashup combining multiple APIs
to create an integrated experience for the user.

A RESTful API is a platform that exposes data as resources on which to operate. For
instance, a contact records management application might make it possible for you to
interact with users, contacts, and locations. Each of these would be exposed as a
resource, or object, you can interact with, whether reading or writing changes. When
you create a well-designed RESTful API, developer users can create applications commonly referred to as mashups. A mashup combines multiple APIs together to create a
new user experience (see figure 1.3).
As you can see, in figure 1.3 I created a mashup using Freebase (think of this as a
database of the world’s information), Amazon, and Netflix. The mashup allows users
to find books that have been made into movies and then buy the book at Amazon or
add it to their Netflix queue. I used information from Freebase to add genre information for the movies so users can browse around and find the movies that interest them
most. This is a simple example of mashing up three different APIs to create a new way
for users to explore a data space. Frequently, websites or applications are also leveraging the APIs of social networks for logins, sharing, and showing your user feed.
This is a great place to emphasize one of the main concepts of this book. The
developer experience for your customers is the most important factor in the success of
your API. If you’re trying to encourage creativity and engagement with a larger community, or inspire developers to help you reimagine your main product via the APIs,
REST might be your best bet. On the other hand, if your API needs action-based methods that do a small number of things in a specific manner, you may well want to make
a non-REST API, using SOAP (Simple Object Access Protocol) or another technology
designed for more tightly coupled clients and servers. Either way, the most important
things to take into account are what your customers want and how you want them to
use your API. Remember, developers are people too.
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1.2

What is a web API?
The term API has been used for most of the history of computing to refer to the interfaces between computer systems, or between different programs on an existing system. Frequently these systems were peers, where neither of the systems was specifically
a server or a client. For instance, a mail server might have used a database to store
information, but the systems were inherently designed together, tightly coupled to
work together seamlessly. More recently the term has been expanded to include web
APIs, systems where a client—which could be anything from a web browser to a mobile
application—contacts a web server and operates on the data on that server. The main
difference here is that the developers who are writing the clients aren’t the same as
the developers writing the interface—the system is truly decoupled.
To understand the idea of a web API, it’s useful to understand the protocol—the
way the systems talk to each other. Think about the switchboard phone system from
days long past. Your phone only knew how to do two things: connect to the switchboard and make noise. If you wanted to call your Aunt Mae, you’d pick up the handset and make noise with the ringer. After the operator answered, you’d give her Aunt
Mae’s phone number, and she would cause Aunt Mae’s phone to make noise itself,
and then she’d connect up your two phone lines. In this case, you contacted the
switchboard (acting in this case as the “server”) and gave a specific identifier to the
operator, and that person connected your phones. The protocol for this was well
known, and the users of the telephone were able to interact with each other long
before auto-switching was technically possible. Figure 1.4 shows how an API interacts
with front-end clients and the back-end server.
Similarly, HTTP is a well-known protocol used to drive the web traffic browsers generate. A web API is a system where clients use a defined interface to interact with a web
server via the HTTP protocol; this can be an internal or an external system. To understand how this works in the context of a browser, when you type an address into the
browser’s address bar, you’re asking that browser to retrieve a unique resource, like
reaching a phone number. The browser asks the server for the information associated
with that identifier, and it’s returned and formatted for you to view in the window.
Web API clients make similar calls to read and write to the system, but the responses
are formatted for programs to process instead of for browsers to display. One of the
best-known APIs is Twitter, whose APIs are open to third-party developers, allowing
those developers to create applications that integrate directly with Twitter. I discuss
HTTP in detail in chapter 4.
HTTP

API

ctions
Transa

Website
Mobile
Partner
Integrations

Back-end
Server

Web
Server

Third-Party
Applications

Clients

Figure 1.4 The basic interactions with
an API are direct connections with the
back-end server or servers, and a welldefined interaction with clients on the
front end. This allows for countless frontend applications, whether mobile,
website desktop, or system integrations,
without changes to the back-end servers.
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CONVERSATIONS
• Unique names for things
Iced Tea

• Create, Read, Update and Delete (CRUD)

Figure 1.5 This example shows
how common terms map to API
concepts. Resources are unique
names, the methods are easy to
understand, and options and context
allow the client to express specific
concepts via the API transaction.

Order, Get order back, Change order, Cancel order

• Substitutions and changes
Unsweetened, Extra Ice

• Context -

For here or to go?

Once you’re using a protocol, it’s important to have a well-described format for the
messages that are sent through that protocol. What does a request look like? What
response can be expected? To help you understand what needs to be communicated
via the transactions between client and server, the requests and responses being sent
over HTTP, I’ll bring these questions back into the real world. To support the needs of
a computer system, a RESTful web API must support creating, reading, updating, and
deleting items on the platform. Figure 1.5 describes how a web API works, comparing
it to a real-world resource (an iced tea ordered at a coffee shop).
To understand how this works, think about what it looks like when you order a
drink at a coffee shop (figure 1.6).

Customer
Requests
Order tea
Add options
Extra Ice
Unsweetened
Ask about
order

Forgot my
wallet!

Interaction
POST Iced Tea (create)
Acknowledgment

PUT Iced Tea (update)
Acknowledgment
GET Iced Tea (read)

Cashier
Creates order
Iced Tea
Update order
Iced Tea
Extra Ice
Unsweetened
Returns info

Iced Tea
Extra Ice
Unsweetened

DELETE Iced Tea (delete)

Deletes order

Acknowledgment

Figure 1.6 A customer interaction at a coffee shop. Though this diagram seems
complicated, realize that the interaction represents exchanges you’ve had multiple
times with service providers. An acknowledgment can be as simple as a nod from
the cashier, and each of the requests made by the customer is a simple request.
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When you request an iced tea, you’ve created a new item: an order. Adding options to
this order, such as extra ice, updates that item. When you ask the cashier to tell you
what you’ve ordered, you’ve performed a read of that item. And if you’ve accidentally
left your wallet at home and have to cancel the order, that item is deleted. More complex factors are involved in the system, but this is the essence of a web API transaction.
You’ll find several advantages to using a RESTful web API, which exposes the data
in the system as objects for interactions between the client application and the platform. When two systems are tightly tied together at a deep level, it’s hard to make a
change on either side without breaking the other. This reduces productivity and creates a vulnerability to unexpected behavior, especially when the applications become
out of sync. Writing code where the systems are separated by a documented interface
protects both from unexpected changes. It’s easier to test an API and easier to document the interface while protecting your internal methods from unexpected use.
So, what kinds of things can an API enable for you? We’ll dive deeper into business
goals later in the book. Grasping the various ways that you can leverage an API also
depends on an understanding of what can be done with an API (see figure 1.7).

Withings

Fitbit

Runkeeper

Netﬂix

MyFitnessPal

Figure 1.7 This diagram shows multiple systems integrated together. On the
left, you can see Fitbit, MyFitnessPal, and Withings feeding into the
Runkeeper system, which can aggregate all of your fitness data in one place.
The picture on the right shows Netflix and all of the various types of devices
it has integrated with, cementing its leadership in the video industry.

Figure 1.7 demonstrates a small number of the types of integrations that are possible
with web APIs. Mobile devices are the main driving force between APIs; in almost all
cases, the need for an API is driven by the requirement to have a responsive mobile
application. Mobile is an almost universal use case for companies developing APIs. For
this reason, it’s frequently the main use case. Allowing your customer developers to
integrate their system with your platform saves you the development resources needed
to create custom implementations for each separate partner.
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Do you need an API?
One of the first questions you’ll want to answer is whether you have to create a web
API at all. Creating an API without any purpose is destined to fail, as with any other
product. This question should be clear once you go through the process of determining the business value for your API. Whether you’re trying to improve engagement,
support a mobile strategy, or integrate with other systems, an API takes time and
resources to create correctly.
APIs can improve velocity, engage partners, and enable mobile devices, but if your
business does not (and will not) need these things, a web API may not be right for you.
But it’s still worth going through the exercise to determine at what point an API may
be needed.

1.2.2

Choosing REST APIs
When deciding whether to use REST for your API, take into account your customers’
needs and the systems you have to interface with. Over the last several years, REST-style
APIs have become the most popular type of web API. The main difference between
previous API structures and REST is that REST APIs are designed around the idea of
“nouns” in the system instead of “verbs.”
REST APIs are designed to encourage creativity and innovation by allowing developer consumers to decide how to use the data available. As with open source, this
openness can cause concern for large enterprise companies that are focused on protecting their proprietary information, but security and privacy can be retained in both
open and internal RESTful APIs when mindfully designed. Another term for an API of
this sort is platform, describing the underlying system as a foundation for developers to
use to build their integration or application.

1.2.3

JSON
The most popular response format for a REST API is currently JavaScript Object Notation (JSON), which is an efficient way to represent data passed between the server and
the client.
Listing 1.1
{

Objects
within
objects are
name :value.

JSON sample
The top-level item of a JSON

"glossary": {
item is usually an object
"title": "example glossary",
(designated with curly braces).
"GlossDiv": {
"title": "S",
"GlossList": {
These objects can be objects contained
"GlossEntry": {
within the main object. Nesting of
"ID":
"SGML",
objects is supported at every level.
"SortAs":
"SGML",
"GlossTerm": "Standard Generalized Markup Language",
"Acronym":
"SGML",
"Abbrev": "ISO 8879:1986",
"GlossDef": {

Developer experience
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"para": "A meta-markup language, used to create
markup languages such as DocBook.",
"GlossSeeAlso": ["GML", "XML"]
},
"GlossSee": "markup"
}
}
}
}
}

The JSON format is compact and easy to transmit on a slow network. For this reason,
it’s manageable on devices with questionable network connectivity (such as mobile
devices). Interpreted languages such as JavaScript, PHP, Perl, and Python work with
JSON quite easily —in fact, the objects look familiar to developers working in those languages, which is one reason it has become so popular. At this point, if you’re creating
a new API and must choose one format, you’ll likely want to use JSON. Adding a second
output type adds more overhead and duplication, so unless your customers explicitly
require some other format (such as XML) for some reason, it’s best to stick with one.
Choosing to support two different formats will incur a reasonably large amount of
technical debt—creating the need to do extra work as you develop your product,
because you have to double your use case testing and increase development time.

1.3

Developer experience
The experience of the developers using your API is the most critical factor in the success of your APIs. An API that’s open to external developers and that has a poor developer experience may well drive third-party developers to your competitors. You must
create even an internal API with developer experience in mind. Creating internal APIs
without excellent documentation and tutorials will result in a huge support burden as
your consumers struggle to write their implementation and flounder without understanding how best to use your APIs.
A great developer experience begins with understanding your goals for your API
and communicating those to the developers you want to engage. The more information you can share with them, the better able they will be to decide whether they want
to use your APIs. Remember, when a developer comes to use your API, whether it be
an internal, partner, or open API, that developer is giving you the only thing he or she
can never get more of: time. Demonstrating that you recognize this is critical to developing a trusting and mutually beneficial relationship with those users.
Once you’ve determined the business value, metrics, and use cases for your API,
communicate this information to your developers. A trusting relationship can most
easily be accomplished by practicing transparency wherever you can. As you work
through each section in this book, consider carefully whether you have a strong reason
not to share information about your business values, metrics, and use cases with your
developers. If not, share it! You may not think that developers will want to understand
your business value or use cases, but giving them this information communicates to
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them clearly that you’re serious about your API. Allowing your customers to view your
design documents before the API is complete gives you the opportunity to get valuable
feedback during the development process. Telling developers exactly how you’re
going to measure the success of your API—whether it’s user engagement, number of
end users, or some other factor—gives them the opportunity to work on your team,
improving those metrics you’ve identified as critical to the success of the API.
Providing tools, example code, and tutorials is also crucial to the developer experience. Twilio, a company that provides APIs for voice calls and SMS messages, has a goal
that any developer entering its site should be able to make a successful call from its
system within five minutes. Having this kind of exercise available grabs your potential
developers and engages them in your system. Although they may have only planned to
browse your site for 5–10 minutes, making that call will encourage them to invest
more time in understanding what they can do.

1.3.1

Versioning
Versioning is one of the hardest facets of API management. It may seem like a newly created API can be “pretty decent,” assuming that you can fix it up later. Unfortunately,
the choice of which version to use is in the hands of developers—developers you likely
don’t control. Once developers have made an integration or application with your system, they’re not likely to be motivated to move to a new, incompatible version unless
there’s new functionality that’s critical to them. You need to take your first version seriously, knowing that you may be supporting that version for a long time.
Compatible versions that don’t change or delete existing functionality are generally well received, but as soon as you need to make a change that breaks existing
implementations, you’re going to be facing resistance from your developer community, especially if you deprecate a version that they’ve stuck with. Even if you give them
a long warning period to migrate, they may not want to redo the work they’ve done.
On the flip side, maintaining older versions creates duplicate code and requires that
you make fixes to the earlier code as well as the existing code. Troubleshooting and
support become much more difficult when you have developers on multiple versions.
This means that your first version needs to be a solid contender, something you intend
to use for a long time. The website model of releasing a new version every week or two
doesn’t work for an API. Although the API does provide a decoupled world, developers
will still rely on the version they started with, so you need to be aware of the price of
new versions.

1.3.2

Marketing to developers
Finally, make sure that your marketing is targeted appropriately to developers. A
developer will have one main question when coming to your portal: “Why do I care?”
This usually can be broken down into “What can I do?” and “How do I do X ?” Unfortunately, documentation is frequently stuck in the realm of “What does each piece
do?” which doesn’t meet the needs of these questions. Developers don’t tend to be
inspired by pretty pictures or taglines—they want to play with toys. Give them example
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code and applications, the building blocks they need to get started making magic with
your platform.
All of these ideas will be revisited throughout the book—developer experience
should drive most of the decisions you make. (The specific topic of developer support
is covered in more detail in chapter 9.) Following these guidelines will help you to
avoid some of the commonly encountered problems with the first generation of APIs.

1.4

Common pitfalls of organic APIs
Though it may seem as if APIs are a new thing, REST APIs have been out in the world
for over 10 years. At this point the industry is moving from innovators who are blazing
the trail to more stable and mindful API creators who can leverage the learnings of
previous platforms. This means that you have the advantage of learning from the mistakes made by the first APIs, which were created without a view toward how the APIs
would be used and measured. Twitter, Netflix, and Flickr have well-known APIs that
are very heavily used, but you may not realize that tens of thousands of APIs have been
created, and as APIs become more common, that number will rise into the hundreds
of thousands. Many of these APIs have been left by the wayside, and even more are
struggling to achieve success in a relatively crowded marketplace. Distinguishing your
platform from your competitors by having a usable API with a fantastic developer
experience will help you rise to the top of the stack.
I’m going to discuss a few specific examples that illustrate common mistakes made
by platform companies. Remember that the APIs I’m using as examples have attained
success in the long run, but the early stumbles cost them money, resources, and credibility, and in some cases have prevented them from making design changes to
improve their API.

1.4.1

Lack of vision
When the Netflix API was first released, it was open to the developer community at
large. The goal of this product was to “let a thousand flowers bloom,” to enable thirdparty developers to create amazing applications that would bring in new subscribers
and make money for the applications while increasing Netflix’s subscriber base. Guidance for developers on how to use the API was minimal and focused on what the API
did rather than providing tutorials and use cases. Developers were attracted to the
platform and created many applications, but the revenue benefit never occurred.
Because the company’s goal for the API was unfocused, developers didn’t know what
the company wanted them to accomplish with the API. As a result, many clients
re-created the functionality of Netflix’s website without adding new functionality. Netflix employed a large team to support the open API and encouraged developers to
jump in with both feet and create applications and integrations into the system. But a
somewhat restrictive Terms of Use, limiting the way that third-party developers could
integrate with the system, muted the innovation they were hoping for. The main issues
in this case were that Netflix required attribution, disallowed the ability to combine
information with other vendors, and, most critically, required that advertisements
were not associated with Netflix content.
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Through partner use of its APIs—using the APIs to integrate Netflix into various
video devices—Netflix discovered that the API was an excellent way to establish market
dominance by creating efficient integrations into devices (such as the Xbox, Blu-ray
players, and smart TVs) and partner products (such as Windows). This business decision was a great one for Netflix, but its API was now focused on a specific market segment. The existence of third-party developers, though, meant Netflix needed to
continue to use resources to enable and support alternative use cases. This turned out
to be a costly use of resources, for little business value. As time went on, Netflix
focused the API more on the device market and less on the open version of the API.
Support for open developers declined, new features were offered only to partners and
device manufacturers, and the open API was eventually decommissioned entirely.
This is an excellent example of an innovator creating a product that had a strong
negative developer experience but that turned out to have an excellent value for the
business. That business value wasn’t defined at the beginning—communication with
developers encouraged them to innovate and create, and those developers trusted
that the resource would continue to be available to them. This situation soured many
developers on platforms in general, because they had spent a great deal of time and
money implementing applications that eventually failed entirely.

1.4.2

Prioritizing the developer experience
Twitter started with a single web page where you typed your message, and you could
follow people or send messages—that was the extent of the features. There was no
image management, no lists, and none of the other features social systems feature
now. Developers loved the API; though the developer experience was a little awkward
at first, it was easy to imagine what you could do with such a system. Many Twitter features were initially created by external developers as part of their products, and Twitter adopted the new features because users liked them. This was a decent setup,
although developers were somewhat unhappy with the feeling that their ideas were
being “stolen” by Twitter.
Eventually, that situation changed for the worse. Twitter rewrote its Terms of Use
so that developers couldn’t create applications that competed directly with its product, and existing applications of that type needed to be killed. This meant that when
Twitter adopted a new feature, any existing applications that relied on that feature to
distinguish themselves from Twitter could no longer exist. Twitter wanted users to
integrate sharing and social media into their own applications rather than creating
applications based directly on Twitter. Unfortunately, because this message wasn’t
shared until after several missteps, the developer community was, by and large, quite
unhappy with Twitter, and the company’s credibility suffered as a result. Luckily, with
its enormous user base, Twitter wasn’t seriously affected by the fallout.
Twitter eventually realized that there were aspects of its API that were costing it
time and resources without being used by the majority of its developer customers. For
instance, all of Twitter’s calls could be retrieved using JSON or XML—a more expansive structure preferred by some customers. The XML version, though, was used by
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fewer than 5 percent of the developers, so Twitter created a new incompatible version,
which refined the API into something matching more closely with what most of its
developers were using. As I mentioned, the creation of backward-incompatible version changes has a high cost. Twitter took a long time to “sunset” the older API, and
many developers remained unhappy as a result of this change.
As an innovator, Twitter was bound to experience some growing pains as it developed its API. At this point, it has one of the best developer portals around, with excellent tutorials, support in the form of forums, and a well-documented API that’s
straightforward and consistent. If Twitter had known at the beginning what it’s since
learned about how users would use the platform—or had another API on which it
could model its platform—it would’ve been able to create the right API at the start.
On the other hand, Twitter learned valuable lessons from the developers, watching
them use the API and seeing what they did. Sometimes you need to break the rules to
figure out the right answer—but knowing what the right plan is can help you avoid
unnecessary mistakes and help you achieve the success you want.

1.4.3

Bad API design
Flickr, one of the first photo-sharing services, was also one of the first APIs. Although it
was attempting to create a RESTful API, instead it created an API that worked with
actions instead of objects (verbs instead of nouns). Flickr has since made improvements in its API, but many developers had already implemented the old API, so it was
difficult for them to create a new, better version. The original design choices are helpful examples to understand some of the problems that come with a lack of understanding of the basic technology to create RESTful APIs.
To help you see this, I’ll describe an example of the non-RESTful choices made by
Flickr. To delete a photo from Flickr, a consumer must make a request to the
delete_photo resource related to the photo in question. Originally, this photo would
be deleted by sending a GET request to the delete_photo resource. The RESTful way
to make a change to the server is to use the appropriate HTTP verb Flickr—in this
case, DELETE is the right way to delete a resource, where GET should be used only to
read the existing value of a resource. The distinction may seem minor, but when you
break these rules you create a situation where your API behaves in an unexpected way
for the developers consuming that API. As with designing for the end users of a product, you don’t want to create a situation where the behavior of the system is a surprise
to the developer.
REST
DELETE /photos/1234

Flickr
GET /photos/1234/delete_photo

The specifics of this are covered in chapter 4, but for now I’ll point out some issues
with the Flickr implementation.

16

CHAPTER 1

What makes an API irresistible?

First, in REST APIs, a request using the GET method should never change the data
on the server. One reason why this is important is that if your API doesn’t follow this
rule, a web crawler or other automated system could accidentally change or delete all
the items in your system. Since the development of strong authentication, this has
become less of an issue, but it’s important to realize that this rule is known by most
application and website developers, so making this kind of design choice creates a situation where the behavior of the API is not what the developer expects. HTTP provides a set of “verbs” that are well defined. In this case, there is a DELETE method that
deletes the resource from the system, so that’s the right way to accomplish this task—a
DELETE on the resource rather than a GET to the action.
Another problem here is that by exposing actions instead of objects, developers
are constrained in their use of the API. Exposing nouns instead of verbs means that a
developer is free to imagine new and creative uses for that data. Additionally, operations on the same object are at the same address, which matches much better with
object-oriented design and helps enforce consistency in the developer’s experience. If
a particular API object doesn’t support a particular method (like DELETE), the system
can send back an error code that’s consistent with the HTTP specification, and the
developer will know how to handle that error.
It may not seem terribly important to follow the REST specification for your API.
It’s your system; you can choose how to implement it. But remember that your developer customers may be familiar with how REST APIs tend to work, and whenever you
change the way things work, they may well get confused or make incorrect assumptions. Wherever possible, follow the general principles laid out in chapter 4. The more
similar your API is to other existing APIs, the better the developer experience will be.
Once you’ve worked through these prerequisites, you’re ready to create your API.

1.5

API creation process
Chapter 7 is where it all comes together; you’ll learn the steps you need in order to
create a successful and engaging web API. These steps, as shown in figure 1.8, include:
 Determining your business value
 Choosing your metrics
 Defining your use cases
 Designing your API and creating a schema model

Many times it’s tempting to skip the steps I’m covering in this book, but like your main
product, your web API should be a first-class citizen, with the same effort given to
designing, implementing, and supporting your platform as you give to your website or

API creation process
Business
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cases

API design
&
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Figure 1.8 The process must contain all of
these factors in order to be successful. Treat
your platform like a first-class product and watch
it thrive.
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application. Treating your API like a real product will help you immensely in getting
your platform right the first time.

1.5.1

Determine your business value
Many of the first platform products had vague goals. Third-party developers experienced a world where they had to struggle to understand what the company wanted
them to do with the API, and even worse, the platforms they were relying on underwent drastic changes or were deprecated altogether. This could have been avoided
had they clearly determined their business goals from the outset.
When thinking about business value, think of the elevator pitch so commonly targeted by new startups. If you get in the elevator with the CEO of your company and he
asks why you have an API, you need to be able to succinctly answer the question in a
way that convinces him that it’s a valuable product. “Developer engagement” or “API
use” is not a great goal. You need a tangible goal related to the larger business such as
“Increase user engagement,” “Establish industry leadership,” “Move activity off the
main product to the API,” or “Engage and retain partners.” Monetization is a nice aim,
but unless your API is your main product, you need to see it as a supporting product,
enhancing the value of your product.
Another compelling reason to have a great handle on your business value is
resource contention. Your company can only afford to pay a certain number of engineers, and usually those engineers are divided into revenue-producing products and
support engineers. An API is an awkward sort of product—a great API can exist that
doesn’t add directly to the bottom line. If you can’t consistently and succinctly explain
why your API is valuable to the company, and how it’s supporting and enhancing the
existing revenue-producing products, your API may well suffer. When the leaders of
the company don’t understand the value of an API, it may be relegated to the back
burner to get updated “when the engineers have time,” or worse yet, decommissioned
entirely.
As you go through this book, keep thinking about what you want to accomplish
with your API, and what you want your developers to do, so you can mindfully create
your API to achieve success.

1.5.2

Choose your metrics
Whatever the business value of your platform, your CEO is going to want to know
whether you’re achieving it, and getting buy-in from other teams is much easier if you
can demonstrate how your API is doing. You need this information so you can quickly
evaluate the API you’re creating, or the effectiveness of changes you make. Figure 1.9
demonstrates some common business values and the metrics you can use to track your
progress toward achieving these goals.
Frequently you’ll see API metrics such as “Number of developer keys in use” or
“Number of applications developed,” but that’s an internal type of metric, unlikely to
be meaningful to the business value of the platform itself. Developers have to get keys
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Figure 1.9 These are examples of different business values with
the associated metrics. The most important concept to
understand is that you want to have a business value that’s
meaningful to people outside of the API team, and metrics should
support that value in a way that’s meaningful to your overall
organization or company.

in order to try out your system, and 90% of those keys may be completely inactive and
meaningless. Instead, wouldn’t it be great to know which actions your platform is providing for your customers? Or how many users are interacting via the API? Or how
many times a day users interact with your system? Or how many of your partners have
created integrations into their systems? Increasing engagement with your system is a
great goal and relatively easy to measure, though you need to make sure that the
actions that are happening are good for your business. Try to think about how your
API is enhancing the goals of the company as a whole rather than determining how
many people have begun to integrate with your system.

1.5.3

Define your use cases
Once you’ve identified your business value and how you’re going to measure it, it’s
time to figure out what use cases you want to support. Your main product is frequently
a great use case to target, whether it’s the entire product or a subset. For instance, if
there’s a sharing component to your API, you may want to highlight and improve
engagement for that feature through your platform. Thinking of your main product
in terms of API features that might be useful is an effective way to start thinking about
what use cases you want to support.
If you want to engage mobile developers—and you probably do, because people
spend an inordinate amount of time on their smartphones and have become conditioned to expect an excellent user experience on the smaller screen—you need to
understand the needs of mobile developers and address them. This use case is important enough that I strongly suggest you consider it even if mobile isn’t in your immediate future. This use case will have a strong effect on choices you make when designing
your system. Mobile developers need the API to be performant and robust, and they
aren’t likely to use an API that can’t deliver all the information they need from the system for a single screen in one call—ideally, with all the relevant information and no
extra data. Your user could walk into a tunnel or elevator and lose connectivity, and
the developer will want the application to be quick and robust enough to handle these
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cases. Unless the API is designed with these developers as a use case, it’s easy to create
an API that’s not usable for mobile cases.
Partner integration is also a strong candidate for use cases. When designing an API,
partner engagement is frequently a great business goal; these partnerships bring in
consistent and reliable income, and you want to make it as easy as possible for partners to integrate your API into the systems they use. If your main product is a service
they rely on, you may expose the metrics on those systems so they can integrate with
your dashboard. If you have a social or communication element, they may want to display news streams within their employee portals. Whatever the case, these use cases
are important to evaluate. Partner engagement is generally a key goal for the company, and supporting that will make your product central to that end.

1.5.4

Design your API
Developers are generally champing at the bit to create the API as soon as the topic
comes up. Their aversion to taking the time to create designs stems from the fact that
web APIs, and in particular REST APIs, are easy to implement, and it’s hard to dampen
their enthusiasm for the idea of creating a product they can code so quickly. Figure 1.10
shows what an organically grown API looks like when several different APIs are created
separately, without any eye to consistency.
Unfortunately, APIs that are created without a deliberate design frequently end up
looking a little bit like a potato you left in the garage for a couple of months, with
sprouts coming out at weird angles, completely unrelated to each other, unattractive,
with no clear goal or consistency. I frequently refer to the created APIs as the Wild
Wild REST, because it’s so easy to create a system that’s functionally complete but
unusable. Back-end architects tend to think of development in terms of reliability,
scalability, and efficiency. But a web API is a form of user interface, so it’s critical that
you take the time to define how the API will be used and what it should look like, and
defer prototyping or development until this task is complete.
The process of designing an API can be challenging unless you have some kind of
system available to describe what the API will look like when it’s done. Unlike earlier
API structures, REST doesn’t require any documentation about what an API does or
how to use it. Historically this has meant that REST APIs are created without an explicit
Sharing API

Reporting API

Back-end
System

Search API

Administration
API

Figure 1.10 Organically grown APIs are unrelated to
each other. This results in duplicate (and sometimes
inconsistent) code, different interfaces to the same
information, and extra work for the consumers of the
various APIs to implement integrations with applications.
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overall design, but that creates a variety of issues. First, the product manager for the
API is generally the person most knowledgeable about the use cases for the API itself,
but if no tangible description can be discussed, those product managers may be
unable to weigh in on the appropriateness of the proposed API.
The answer to this problem lies in schema modeling systems. These products allow
you to describe the interface for the API before any development starts. Deliberate
design before starting development encourages open communication and prevents
the frustration of duplicating development work and misunderstood requirements.
When a model is created and used to drive the development process, use cases can be
closely mapped to specific sets of endpoints (each named API resource is referred to
as an endpoint), and work can be prioritized in a meaningful manner. The API can be
reviewed to make sure that the endpoints are consistent and that there aren’t any
obvious holes or feature mismatches. A mock server can be deployed for customers or
tests to determine if the use cases will be easy, and tests and example clients can use
this structured documentation to stay current with new API functions and features.
Modeling schemas for REST APIs isn’t necessarily an easy task; making sure that different products are presenting the same information in the same way is something
that takes time and work. For instance, an endpoint associated with accounting and
reporting might present a “user” and his or her accounting information differently
than the document management system, which would show ownership and editorial
information. This process helps you to avoid those clashes during development and
meet your deadlines with a minimum of difficulty. Back-end systems usually keep all
this information segregated, but when designing an API you should think of your data
as items within a cohesive system rather than distinctive items within separate systems.
This is one of the main guidelines that is frequently missed when API design is left to
back-end architects, who are generally focused on scalability, performance, and precision as opposed to usability. Your API design should include a human-readable definition for each endpoint; the methods, fields, and formatting for the response; and any
other metadata that’s important within your system.
Chapter 7 discusses modeling schemas, and we’ll explore two of the three main
schema modeling languages: RAML and OpenAPI (previously Swagger). Each of them
uses Markdown or JSON to define the behavior of API endpoints, and they all enable
communication, documentation, and testing. Each one is an open standard, but each
is championed by the company that originally created it, and if you’re using one of
the associated systems for API management, design, or documentation, you’ll be best
served by using the matching modeling language. What follows here are examples of
the schema modeling languages to give you an idea of what information is maintained
in each one. Figure 1.11 describes a Blueprint schema model.
Apiary is a company that provides API design tooling and support. Blueprint, the
schema modeling language championed by Apiary, uses Markdown. This system
focuses on the entire development cycle as described in this book. In addition to providing a structured language to describe the API, Apiary makes it easy to run a mock
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Figure 1.11 Blueprint definition for a simple “notes” API. Blueprint uses Markdown for the formatting,
and as you can see this is a human-readable document. As long as someone understands the basics of
HTTP interactions, they’ll be able to parse this document—which means that your product manager,
customers, and the other development teams you interact with will be able to understand your API long
before you even start coding.

server and allow customers to comment on upcoming API changes. Apiary provides
intuitive design tooling to make it easy for anyone to describe the API, and has a
handy starter template to play around with when you’re getting started.
Figure 1.12 demonstrates a schema modeled in OpenAPI (previously known as
Swagger), one of the most popular and vibrant schema modeling languages. This is
the only schema modeling language using JSON rather than Markdown, and it additionally supports YAML, a third markup language (YAML stands for Yet Another

Figure 1.12 OpenAPI sample
markup. Unlike Blueprint, OpenAPI
(previously Swagger) supports JSON
and YAML as its markup languages
and features the ability to include
abstractions for objects in the
system (such as a “user” or a
“contact”), which encourages
readers to consider the resources of
the API in an object-oriented way.
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Markup Language). The functionality of this system matches that of the other two,
but there aren’t any easy tools you can use to create OpenAPI documents, and no
readily apparent templates to help you get started. This leads to a much steeper learning curve for new users and can discourage you from using the system.
Finally, figure 1.13 shows an example of a RAML schema model. MuleSoft is an API
management system, and RAML is its schema modeling language. This language is
designed to encourage reuse of best practices among API providers. Additionally, the language and tooling are designed to make API discovery and exploration easier. As with
Apiary, templates and tooling are provided by MuleSoft to soften the learning curve.

Figure 1.13 RAML from MuleSoft. RAML supports Markdown, as Blueprint does, but
the schema that’s created is more expressive than Blueprint. Additionally, like the
OpenAPI framework, they support abstract objects more natively than Blueprint,
making it easier to implement and maintain consistent APIs across a complex system.

None of these options is necessarily better than the others, and they each have different features and focus. Chapter 7 walks through two of the main schema modeling
languages, RAML and OpenAPI. Whatever system you use, having a schema model will
create an artifact representing the design choices you have made for your API.

1.5.5

Industry standards
As you design your API, one thing to keep in mind is that an open API, unlike a website or application, will be public once released. You won’t be able to hide the schema
from your competitors. This is not a problem—many companies believe that the
model for their API is their competitive advantage, but those companies are wrong.
The data you’re presenting and the algorithms you use to make it more engaging are
the things that separate your API from the other companies in your industry. The
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strong notion that your API should be secret until released has resulted in a huge disparity in schemas between companies in the same industry. This has created a situation where developers have to work much harder than they should to integrate similar
APIs together to create a better client, because each API requires that they start anew
with the development, and the task of combining data that’s structured differently
falls to the developer.
If you think of your API as a public interface, it becomes obvious that you should
strive to learn from other companies in your industry and work toward best practices
with them. This approach will help the entire API ecosystem to mature much more
rapidly and will encourage more developers to try out your API. If you consider an
industry such as fitness, for example, it’s easy to see that body weight and number of
steps per day are items that are quite simple. Creating different ways to access, manage, and interact with those items between Fitbit and Runkeeper increases the difficulty that a developer will encounter in integrating these systems.
Figure 1.14 introduces the concept of API Commons, where organizations can
upload their schema models for re-use by other API producers. This sort of functionality will help the API industry to move toward best practices, improving the experience
for developers using those APIs.

Figure 1.14 API Commons was designed for companies to define and store their schema models so that
other companies with similar APIs can leverage these existing schemas when building their own APIs.
This allows the developers consuming these APIs to interact with similar systems, rather than needing
to translate between numerous different representations of the same object.
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Figure 1.15 Building an API from other
companies’ schemas can allow you to use
the schemas generated by different API
providers when designing your own API,
while still making it easy for developers who
have already implemented these other APIs
to integrate with your platform.

In keeping with this idea, API Commons was created as a place to store and share
design schemas. The idea of this project is that companies with design schemas can
check them into a shared repository, and other companies and organizations can use
shared schemas to bootstrap their own schemas. Figure 1.15 illustrates the use of API
Commons to create a new API by using other organizations’ APIs as a basis.
A company could choose to use the “user” definition as described by Twitter, along
with the “weight” model used by Withings and the “steps” description used by Fitbit, to
create an application monitoring weight loss. In fact, several integrations already use
these types of information, and normalizing the API interaction would make it significantly easier for developers to create these applications.
This approach has several advantages. Companies considering releasing a new platform can look to see what others in their industry have done. Web APIs with similar
purposes can migrate to a compatible structure, easing the learning curve for developers looking to create integrations. Finally, as more and more companies place their
schemas into the system, best practices will evolve, and newer APIs can present a more
consistent interface and improve the developer experience. Without this kind of system, the evolution of APIs into a mature ecosystem will be a long and painful process.

1.5.6

Design-driven development
When you’re developing a full application, you need to deploy the entire application
at the same time, and new versions should be as complete as possible, because updating applications puts a burden on the user. On the other end of the spectrum are websites. A website can push out a new version on a daily basis, and broken functionality
can generally be fixed quickly. New features can be added or removed as needed, and
users don’t need to do anything in order to take advantage of the newer version (on
the other hand, users rarely have the option to go back to an earlier version if they’re
not happy with the new one).
APIs live somewhere in the middle of this spectrum. As mentioned earlier, breaking
changes—changes that cause existing implementations to break—are expensive in
terms of time, resources, and credibility, but new functionality can be added within an
existing version. Although an application would need to “upgrade” in order to grab
those new features, a well-designed API can add new functionality or new information
within the existing data structure without breaking developers’ existing applications.
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For this reason, it’s possible to create a targeted API and then build on it. Figure
out the most important use case—for instance, mobile—and figure out what the minimum viable product (MVP) would be for that use case. (An MVP is a product that
would perform the base functions for the product without any extra bells and whistles.) Perhaps you only want people to be able to look at your product line or see the
activity feed of their friends. Make sure you know what the API will need to do in order
to support this use case and develop your API for that. APIs lend themselves quite well
to an agile development process, where short iterations allow for frequent review of
changes and additions in order to stay on track.
Frequently, when design isn’t determined ahead of time, the resulting product
doesn’t meet the use cases of the customers. This issue can be caught during testing or
review of the API, but even when that happens you have to send the product back to
development to try again. Nobody—not developers, marketers, or management—
likes missed deadlines, so making sure that the requirements are well understood
helps make sure that the development work is targeted exactly where it should be.
Because you’ll have created a schema model for your API, it will be easy to make
sure that there’s documentation for each endpoint and tests that ensure that the
coded product meets the expected behavior. Additionally, the existence of use cases
makes it easy to test the integrated product to make sure that those use cases are, in
fact, easy. A design-first methodology brings much of the contention to the front of
the process and allows for much more streamlined development.

1.5.7

Support your developers
In a book focused on optimizing the developer experience for your API consumers,
I’d be remiss not to discuss the support piece of your API. Sometimes APIs are released
without a solid support system in place, which can cause a great deal of frustration
within your developer community.
Rather than think of the developers in your community as interlopers whom you
have to deal with, consider them valued partners and support them as such. Developer support includes a developer portal that includes documentation, example code,
and a well-communicated process for finding help. Your documentation should
include your use cases, presented as tutorials, your business value, and the metrics
you’re planning to use. Providing this information will make it possible for your developer users to help you succeed. The first step to a great developer experience is the
trust developers feel when you demonstrate that you’re committed to success for the
API and for them as well.
Engaging developers means performing a lot of the support work up front.
Although consumers of mainstream products respond well to illustrations and catchphrases, developers want to get started right away. They like building blocks to play
with, in the form of example code. When the developer can make an API call in the
shortest possible amount of time, it creates engagement and interest and is invaluable
for the success of your platform.
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The best portal to study for developer experience is Twitter. The company has put
a great deal of effort into making sure that its got clear documentation and excellent
tutorials. Twitter also makes sure that in the community there’s a huge amount of sample code that developers can leverage in order to write their own applications.
Another great example is Twilio. It has a goal of making it possible for any new
developer to be able to make a call to its API in less than five minutes. Although this
isn’t possible for every API, it’s a great goal to strive for when creating your “getting
started” documentation.

1.6

Summary
This chapter has covered the topic of creating APIs at an extremely high level. At this
point you should understand what an API is and what you can do with one. I shared
some cautionary tales to explain why a deliberate design process is so critical. The topics covered in this first chapter were as follows:
 What is a web API? A web API is distinct from other API systems in that it’s

designed to decouple the systems from each other, allowing for new and different integrations.
 What can a web API do? A web API can add an interface to your system—an integration point that your internal customers, partner developers, and external
third-party engineers can use to integrate your system with theirs, using wellknown and mature technology.
 Developer experience is the most important facet of this process. Focusing
on the usability of the platform you’re creating will lead to a more successful
product.
 Most common pitfalls occur because a part of the first-class API process outlined
in this chapter is skipped. If there are no use cases, there’s no way to check and
make sure that the resulting API meets the originally stated goals.
Chapter 2 walks you through a “live” API, which you can interact with as a client and
see how it works. Advanced developers will have the opportunity to install the system
themselves, but everyone will have the chance to see what the interface looks like for a
basic REST web API.

