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CHAPTER 1
Introduction to REST APIs and GO

Introduction

In today’s digital landscape, everything revolves around communication,
even computer programs need to communicate with each other. In response
to this need, API came to light. An Application Programming Interface
(API) is a set of rules and protocols that allows different software
applications or systems to communicate and interact with each other. APIs
provide a standardized way for developers to access the functionality or data
of another application, service, or platform without exposing the underlying
codebase.

Representational State Transfer Application Programming Interfaces (REST
APIs) quickly became a very important part of modern web development,
especially when it comes to opting for an efficient way to interact with data
and resources over the web.

REST APIs enable seamless communication between various web services,
mobile applications, the Internet of Things, and so on. When it comes to
choosing something that is highly efficient in scalability and flexibility for
communication, REST APIs do the job very well. Let us understand what
exactly a REST API is.

Structure

In this chapter, we will cover the following topics:

e REST APIs and Their Significance in Modern Development
e Key Principles and Architecture of REST

e Introduction to HTTP Methods and Their Role in RESTful
Communication

¢ Introduction to the Go Programming Language and Its Advantages for
API Development



REST APIs and Their Significance in Modern

Development

REST stands for Representational State Transfer and API stands for
Application Programming Interfaces. It is a software architecture style for
APIs, offering a set of principles and best practices aimed at developing
scalable web services. REST employs the straightforward use of HTTP for
communication between machines/servers.

In 2000, Roy Fielding and a group of software developers decided to create a
standard for communication between server to server. He defined REST and
the architectural constraints explained earlier in his 2000 Ph.D. dissertation
at the University of California, Irvine. Salesforce was the first company to
sell an API as part of its “Internet as a Service” package in 2000. Although
few developers were using the complicated XML API, eBay came up with
the first REST API development which attracted the attention of other
companies because of the market expansion and exposure it got. That is
because anyone could use eBay’s API considering the nature of REST APIs.
Other companies that followed the same for their drastic development are
Amazon, Flickr, Facebook, and Twitter. Soon, REST API was considered the
“backbone of web development.”

In advance of delving further into our topic, it is essential to establish a
strong understanding of the fundamentals. Let us begin by exploring the core
concept of client-server architecture. This architectural model is
foundational to many aspects of modern computing and plays a vital role in
our discussion.

Client-Server Architecture

Client-server architecture is a foundational framework that governs the
interaction and communication between computing systems. It defines the
roles of two essential components: the client, which initiates requests for
services or data, and the server, which fulfills these requests. This
architectural model is omnipresent in our digital world, underpinning various
applications such as web browsing, email, online gaming, and cloud
computing. Understanding client-server architecture is fundamental to
comprehending how data and services are exchanged, managed, and
accessed in modern computing environments.




Imagine you are in a restaurant. You, the customer, are the client. You sit at
your table and look at the menu. When you are ready to order, you call the
waiter and tell them what you want to eat.

Now, think of the server as the waiter or waitress. They take your order,
carry it to the kitchen, where the chef prepares your food, and then bring
your meal back to your table.

In the digital world, this is similar to how the client-server architecture
works:

Client

In this context, the client refers to your web browser or REST client, which
we are going to study in detail in further chapters. The client is essentially
the software you use to access and interact with the server. It acts as your
interface to make requests and retrieve information from servers.

Server

A server is a software program that performs essential tasks for applications.
These tasks may include storing data, processing information, receiving
requests from clients, and delivering requested data to clients.

In Figure 1.1, you can see that the client initiates a specific action by
requesting it from the server using the HTTP protocol. The server then
responds with the corresponding data or information as a response to the
request.

HTTP Request

i<

HTTP Response

Figure 1.1: Client-Server Architecture

When you open any application, whether it is a website or a mobile
application, this architecture is at work behind the scenes. It is used to



retrieve various types of information, including your data or blog posts,
depending on the application’s objectives.

Preceding we proceed with our exploration, it is crucial to familiarize
ourselves with the HTTP protocol. By delving into the intricacies of HTTP,
we will gain valuable insights into how web interactions occur, which will
serve as a solid foundation for our subsequent discussions. So, let us begin
our journey by unraveling HTTP.

HTTP Protocol

HTTP, or Hypertext Transfer Protocol, is the foundation of data
communication on the World Wide Web. It is an application layer protocol
that allows web browsers and other client applications to retrieve web pages
and interact with web servers. Here is an overview of HTTP and its
functionality:

Hypertext: HTTP stands for “Hypertext,” which refers to text that contains
links to other texts, forming a web of interconnected information. This is the
basis of how web pages are linked together.

Transfer Protocol: It is a protocol, which means it is a set of rules and
conventions that computers use to communicate. In this case, it is about how
data (such as web pages) should be requested and transferred between clients
(your web browser) and servers (web servers).

HTTP is a text-based protocol, which means the messages exchanged
between the client and server are primarily in plain text, making it human-
readable. These messages include requests (asking for web pages or
resources) and responses (providing the requested data).

Key Features of HTTP
The following are the key features of HTTP:

o Statelessness: Each request-response cycle is independent. The server
does not remember past requests, which helps keep interactions simple
and scalable.

e Methods: HTTP defines different methods (such as GET, POST, PUT,

DELETE) to specify the type of action the client wants to perform on a
resource.



e Headers: HTTP headers provide additional information about the
request or response. For example, they can specify the content type,
encoding, or authentication details.

o Status Codes: Responses include status codes (such as 200 for
“success” or 404 for “not found”) to indicate the outcome of the
request.

HTTP is the foundation for accessing and interacting with web content, and
it enables the functionality you use every day while browsing the internet.

Now that we know about the HTTP protocol and REST, we can zoom in on
Figure 1.2 and see where REST fits into it.

GET.,POST.PUT.DELETE,

Client . Rastapy | TERTRe Web Server

—

]
b — e 4=HTTP Response

Figure 1.2: REST Model

Communicating between servers is very effective when done through REST
because of the numerous advantages it has over other design methods. REST
is designed to be simple for developers to understand, design, and build
systems. Its architecture allows systems to be easily scalable. It is based on
standard http methods which makes it compatible across a wide variety of
platforms and devices.

When using REST, we need to provide all information while trying to send
requests from a client to a server. This design simplifies server logic, making
REST stateless. It also supports caching which makes it easy to reuse the
stored responses without making redundant calls. It allows users to work
with JSON, XML, or HTML. This allows clients the flexibility to choose
from the format they are comfortable with. REST keeps client and server
concerns separate. Clients are concerned with resource representation and
servers for managing and maintaining those resources. Using REST, we can
create secure APIs by implementing encryption mechanisms and standard
authentication such as HTTPS, OAUTH, and API keys.



RESTful APIs are extensible without breaking the existing clients. In
addition to all these features, REST can be easily documented using readable
URLs and standard HTTP methods.

Features of REST

The following are the main features of REST:

Statelessness: Each HTTP request from a client to a server must
contain all the information necessary to understand and process the
request. In other words, the server should not store any client state
between requests. This makes RESTful systems highly scalable and
easy to maintain.

Resource-Based: REST treats data and functionality as resources that
can be identified by URLs. Resources are entities that can be
manipulated using standard HTTP methods. For example, in a RESTful
API, a blog post can be represented as a resource accessible via a URL
such as /posts/123.

Representation: Resources can have multiple representations, such as
JSON, XML, HTML, or others. Clients can request a specific
representation using content negotiation, typically via the Accept
header in HTTP requests.

Stateless Communication: Each request from a client to a server must
contain all the information needed to understand and process the
request. This means that the server does not rely on any previous
requests or shared session state.

Standard Methods: RESTful APIs use standard HTTP methods (GET,
POST, PUT, DELETE, and so on) to perform actions on resources. For
example, GET is used to retrieve a resource, POST to create a new
resource, PUT to update a resource, and DELETE to remove a
resource.

Uniform Interface: RESTful systems have a consistent and uniform
interface, which simplifies interactions between clients and servers.
This uniformity is based on standard HTTP methods and resource
URIs.

Client-Server Separation: The client and server are separate entities
that communicate over a stateless protocol (HTTP). This separation



allows them to evolve independently. Clients are responsible for the
user interface and user experience, while servers are responsible for
processing requests and managing resources.

e Layered System: REST allows for the use of intermediaries, such as
proxies, load balancers, and caching servers, between clients and
servers. These intermediaries can enhance performance, security, and
scalability without affecting the overall system.

e Cacheability: Responses from the server can be explicitly marked as
cacheable or non-cacheable. This allows for efficient use of caching
mechanisms, reducing the need for repeated requests to the server.

e Code on Demand: REST allows servers to extend the functionality of
a client by transferring executable code (for example, JavaScript) in
responses. This feature is optional and not commonly used in practice.

These REST features and constraints help create web services and APIs that
are simple, scalable, and easy to understand. They have become the
foundation for building many web-based systems and services on the
Internet.

Key Principles and Architecture of REST

Representational State Transfer (REST) architecture consists of several key
architectural elements that define the structure and behavior of RESTful
systems. These elements work together to create a scalable, stateless, and
efficient framework for designing networked applications. The main REST
architectural elements include:

e Resources: Resources are fundamental abstractions in REST. They
represent objects, data, or services that clients can interact with.
Resources are identified by Uniform Resource Identifiers (URIs),
which serve as unique addresses to access them.

e HTTP Methods: REST relies on standard HTTP methods (also known
as HTTP verbs) to perform actions on resources. The primary HTTP
methods used in RESTful systems are:

o GET: Retrieve the representation of a resource
o POST: Create a new resource

o PUT: Update an existing resource or create it if it does not exist



o DELETE: Remove a resource
o PATCH: Partially update a resource
o HEAD: Retrieve only the headers of a resource

o OPTIONS: Get information about the communication options for
a resource

Representations: Resources can have multiple representations, such as
JSON, XML, HTML, or others. Clients can request a specific
representation using content negotiation, which is typically controlled
by the Accept header in HTTP requests.

Stateless Communication: RESTful systems are stateless, meaning
that each request from a client to a server must contain all the
information needed to understand and process the request. Servers do
not maintain any client state between requests, enhancing scalability
and simplicity.

Uniform Interface: A uniform and consistent interface is a
fundamental principle of REST. It simplifies interactions between
clients and servers by using a standard set of methods (GET, POST,
PUT, DELETE, and so on) and resource URIs. This uniformity enables
clients to work with different resources in a predictable manner.

URI Structure: URIs are used to uniquely identify resources. RESTful
URIs should be meaningful, hierarchical, and designed for readability.
They should also avoid including implementation details and focus on
resource identification. For example, a blog post or a user profile in a
RESTful API is a resource, and it has a corresponding URI, such as
/posts/123 or /users/johndoe.

Status Codes: HTTP status codes are used to indicate the outcome of a
request. RESTful systems make extensive use of status codes, such as

200 (OK), 201 (Created), 204 (No Content), 404 (Not Found), and
others, to provide information about the result of an operation.

Hypertext as the Engine of Application State (HATEOAS):
HATEOAS is a constraint in REST that encourages including
hyperlinks in responses, allowing clients to discover and navigate
available actions and resources dynamically. This feature makes
RESTful APIs more self-descriptive.

For example: Retrieve a User’s Information:



GET /users/1

Response:
{
"id": 1,
"name": "John Doe",
"email": "john.doelexample.com",
" links": {
"self": { "href": "/users/1" },
"orders": { "href": "/users/l/orders" },
"cart": { "href": "/users/l/cart" }

}
}

Orders: Link to fetch the user’s orders.

o Layered System: RESTful systems can be designed as layered
architectures, where intermediaries such as proxies, load balancers, and
caching servers can be introduced between clients and servers. These
intermediaries enhance performance, scalability, and security without
impacting the overall system.

Introduction to HT'TP Methods and Their Role in

RESTful Communication

HTTP methods, also known as HTTP verbs, play a fundamental role in
RESTful communication by defining the actions that clients can perform on
resources. These methods determine how a resource should be treated when
a client interacts with it. In REST, HTTP methods provide a consistent and
standardized way to perform operations on resources, making it a powerful
architectural style for building web services and APIs.

Here is an overview of some commonly used HTTP methods in RESTful
communication:

e GET: The GET method 1s used to retrieve data or information from a
specified resource. It is a safe and idempotent operation, meaning that
it should not have any side effects on the resource, and multiple
identical requests should produce the same result.



e pOST: PosT is employed to submit data to be processed to a specified
resource. It often results in the creation of a new resource on the server.
Unlike GET, POST requests are not idempotent, and repeated requests
may lead to different outcomes.

e pUT: PUT 1S used to update a resource or create it if it does not exist at a
specified URI. It replaces the entire resource with the new
representation provided in the request. It is idempotent, meaning that
multiple identical requests should have the same effect as a single
request.

e DELETE: The pELETE method is employed to remove a resource from the
server. Once deleted, the resource should no longer be available at the
specified URI. pELETE requests are idempotent, and multiple identical
requests will produce the same result.

e PATCH: PATCH is used to apply partial modifications to a resource. It
allows clients to update specific fields or properties of a resource
without affecting the entire resource. PATCH requests are typically used
when you want to modify a resource’s state partially.

e HEAD: The HEAD method is similar to GeT, but it only requests the
headers of a resource without requesting the resource itself. It is useful
for checking resource metadata, such as the last modified date, without
transferring the resource’s content.

* OPTIONS: OPTIONS 1is used to retrieve information about the
communication options for the resource, such as the supported methods
and headers. It allows clients to discover what actions are permitted on
a resource.

These HTTP methods provide a uniform and predictable way for clients to
interact with resources, making RESTful APIs easy to understand and work
with. Each method maps to a specific action, enabling clients to perform
Create, Read, Update, and Delete (CRUD) operations on resources. Properly
using these methods i1s a key aspect of designing RESTful APIs that are
efficient, scalable, and self-descriptive.

REST Components
Let us discuss the REST components, starting with:




e User Agent (Client): The user agent is typically a client application
similar to a web browser. It initiates requests to access information
services and renders the responses as required by the application. In
simpler terms, it is what you use to access websites and view their
content.

e Origin Server: The origin server is the authoritative source for the
resources it manages. It uses a server connector to handle requests for
its resources. Any request that intends to modify the value of its
resources must be sent to the origin server. It provides a generic
interface to its services through a resource hierarchy, hiding the
implementation details.

e Intermediary Components: Intermediary components act as
intermediaries between clients and servers. They can forward requests
and responses, possibly translating them in the process. There are two
main types:

o Proxy Component: A proxy is an intermediary chosen by a client
to provide various services, including encapsulating other
services, translating data formats, enhancing performance, or
providing security protection. Clients decide when to use a proxy.

o Gateway (Reverse Proxy) Component: A gateway is imposed
either by the network or the origin server. It provides an interface
encapsulation for other services, performs data translation,
enhances performance, or enforces security policies. The key
difference from a proxy is that clients do not decide when to use a
gateway; it 1s enforced by the network or server.

These components work together to facilitate communication in a RESTful
system and are crucial for the proper functioning of the HTTP protocol. User
agents initiate requests, origin servers provide the resources, and
intermediaries help route and process requests and responses efficiently.

Now that we have a solid understanding of REST, the next step is to choose
a programming language to implement RESTful services. In this book, we
have selected Go (or Golang) as the language of choice. Let us embark on a
journey into the world of Go and explore how it can be used to build
powerful and efficient RESTful APIs.



Introduction to the Go Programming L.anguage
and its Advantages for API Development

Go, often referred to as Golang, is a programming language that has
garnered significant attention and popularity in the software development
community since its inception by Google in 2009. This surge in popularity
can be attributed to a compelling combination of distinctive features and
well-thought-out design principles that distinguish Go from other
programming languages.

These distinctive features and design principles not only make Go a unique
language but also contribute to its effectiveness and efficiency in various
aspects of software development. In this book, we will explore these features
and principles in detail, shedding light on why Go has become a preferred
choice for a wide range of applications, from web development to system
programming and beyond.

Features of GO

The following are the main features of GO:

e Simplicity:

One of the standout features of Go is its simplicity. The language was
intentionally designed with a clean and minimalistic syntax that is easy
to read and write. This simplicity reduces the cognitive load on
developers, making it easier to create reliable and maintainable code.
Go’s simplicity also means that developers can become productive
quickly, as they do not need to navigate complex language features or
idiosyncrasies.

e Efficiency:

Efficiency is another hallmark of Go. It is a compiled language,
meaning that code is translated into machine code prior to execution.
This results in fast execution times, making Go well-suited for
applications where performance is critical. Go’s garbage collector is
also highly efficient, automatically managing memory without causing
significant overhead.

e Concurrency:



Concurrency 1s a core strength of Go. It introduces the concept of
goroutines, lightweight threads that make it easy to write concurrent
programs. Goroutines enable developers to create highly concurrent
applications without the complexity and overhead of traditional thread-
based concurrency. Channels, another feature of Go, provide a safe and
efficient means for goroutines to communicate and synchronize their
work.

Standard Library:

The standard library in Go is extensive and covers a wide range of
tasks, from web development to networking and file I/O. This
comprehensive library reduces the reliance on third-party
dependencies, simplifying the development process and ensuring a
consistent and reliable set of tools for developers.

Cross-Platform:

Go is designed to be highly portable. It can compile code for various
platforms, making it easy to write applications that run seamlessly on
different operating systems and architectures. This portability is
particularly valuable for developers working on cross-platform projects
or those targeting specific environments.

Static-Typing:

Static typing is another feature of Go that contributes to the reliability
of code. With type checking done at compile time, errors can be caught
early in the development process, reducing the likelihood of runtime

issues. This feature is especially beneficial for large and complex
codebases.

Open-Source:

Go’s open-source nature fosters a vibrant and supportive community of
developers. This community actively contributes to the language’s
ecosystem by creating libraries, tools, and resources that extend Go’s
capabilities. The availability of these resources makes it easier for
developers to tackle various challenges in their projects.

Scalability:

Scalability is a fundamental aspect of Go. Its concurrency primitives
and efficient runtime make it an ideal choice for building highly



scalable systems. This has led to the adoption of Go in areas such as
web servers, microservices, and cloud-based applications.

e Tooling:
Go has a powerful set of development tools, including the GO
command-line tool, a built-in testing framework, and excellent

documentation. These tools streamline the development process and
make it easy to write clean, efficient code.

In addition to its technical strengths, Go benefits from Google’s
backing and the experience of one of the world’s largest technology
companies. This ensures that Go continues to evolve, remains well-
maintained, and receives contributions from some of the brightest
minds in the industry.

Conclusion

In conclusion, Go i1s a programming language that combines simplicity,
efficiency, and strong support for concurrency. It is suitable for a wide range
of applications, from web development to system programming, and offers a
robust set of tools and libraries. As the programming landscape continues to
evolve, Go stands out as a compelling choice for modern software
development.

In this introductory chapter, we laid the foundation for our journey into
mastering REST API development with Go. In the chapters to come, we will
dive deeper into the practical aspects of REST API development using Go.

Our next chapter will guide you through configuring your development
environment, understanding Go workspaces, including the concept of
GOPATH, and mastering the Go module system for dependency
management and versioning. Prepare to roll up your sleeves and start
building powerful, efficient REST APIs that will enable seamless
communication between your applications and the web.

Key Terms

e REST: Representational State Transfer, an architectural style for
designing networked applications.



API: Application Programming Interface, a set of rules for building
and interacting with software applications.

Client-Server Architecture: A foundational framework for the
interaction and communication between computing systems.

HTTP: Hypertext Transfer Protocol, the foundation of data
communication on the World Wide Web.

Stateless: A characteristic of RESTful systems where each request-
response cycle is independent.

Resources: Fundamental abstractions in REST, identified by URIs,
representing objects, data, or services.

HTTP Methods: Standard actions used in RESTful systems, such as
GET, POST, PUT, and DELETE.

Uniform Interface: A fundamental principle of REST that simplifies
interactions using standard methods and resource URIs.

Go (Golang): A programming language known for its simplicity,
efficiency, and concurrency support.
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