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Abstract: This article describes implementing various versioning strategies in a REST API using
Spring Boot to manage API evolution effectively. Versioning is crucial for ensuring backward
compatibility and introducing new features without breaking existing clients. This work explores
four key methods: URI Path Versioning, Query Parameters Versioning, Custom Header Versioning,
and Content Negotiation Versioning. URI Path Versioning serves as the primary approach, while
alternative methods provide flexibility for client interactions. By leveraging these strategies, a robust,
scalable versioning solution is achieved, enabling API consumers to select the best approach for their
needs.
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Application programming interfaces (APIs); ® Software evolution;
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Introduction

APIs are mechanisms that enable two software components to communicate with each other
using a set of definitions and protocols. For example, the weather bureau's software system contains
daily weather data. The weather app on your phone “talks” to this system via APIs and shows you
daily weather updates on your phone.

REST stands for Representational State Transfer, which refers to the transfer of a
representational state. REST defines a set of functions, such as GET,POST, PUT, DELETE, etc., that
clients can use to access data on the server. Clients and servers exchange data using the HTTP
protocol.

[5]

API versioning isn't just a nice-to-have - it's crucial for developers working with APIs. Here's
why:

L Reasons to Version APIs

1. Breaking changes Sometimes you need to shake things up. Versioning lets you make big
changes without breaking existing stuff. 2. New features Want to add cool new endpoints or data
fields? Versioning lets you do it without forcing everyone to update at once. 3. Bug fixes and security
updates Roll out critical fixes while keeping older versions stable. It's like having your cake and eating
it too. 4. Gradual migration gives users time to move to newer versions. No sudden disruptions, no
panic.As described in [7], the principles of software versioning can significantly enhance API
maintainability and evolution strategies.

| I. Benefits of Versioning
Versioning isn't just about avoiding problems. It brings some sweet perks:
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e  Stability: Users can stick with what works for them.

e  Flexibility: Improve your API without breaking things.

e  Clear communication: Version numbers make changes easy to track.
e  Easier maintenance: Support multiple versions side by side.[6]

Spring Boot

Spring Boot helps you to create stand-alone, production-grade Spring-based applications that
you can run. We take an opinionated view of the Spring platform and third-party libraries, so that
you can get started with minimum fuss. Most Spring Boot applications need very little Spring
configuration.

Spring Boot also provides built-in tools such as Spring Boot Actuator for monitoring and
managing applications, and Spring Initializr, which allows developers to generate project structures
and configurations with ease. It integrates seamlessly with the entire Spring ecosystem, making it
ideal for building microservices, RESTful APIs, and enterprise-level applications.

API Versioning in Spring Boot

1) URI Versioning;:

URI path versioning is one of the most basic and widely used methods. The version number is
in the URI path, making it clear and easy to read. Simple to implement and understand.

localhost:8080/api/water-records/v1/getAll

localhost:8080/api/water-records/v2/getAll
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@GetMapping (&

public L

Cons:

¢  Changes in the URI structure can affect caching.
e  This can lead to duplication of resources if not managed properly.

2) Header-based Versioning

In header versioning, the version number is specified in the HTTP request headers. This
technique removes versioning information from the URI and keeps it clean.Clean and uncluttered
URIs.Flexible and easily extensible.

localhost:8080/api/water-records/getAll

Headers: X-API-Version: 1

localhost:8080/api/water-records/getAll

Headers: X-API-Version: 2

Cons:

e  Less visible, making it harder for developers to know which version they are using.
e  Requires custom logic to handle headers.

3) Query Parameter Versioning

The process in which version number is passed as a query or request parameter. It is less
impertinent approach than URI Path Versioning. It is not as much helpful for consumers.In this
method, the version is specified as a query parameter in the request URL.

Pros:

e  Easy to implement and test.
e No impact on the URI structure.

localhost:8080/api/water-records?version=1
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e  Less visible than URI path versioning.
e  This can complicate URI management and routing logic.
4) Content Negotiation Versioning
Content negotiation uses the Accept header to specify the desired version of the APIL In this
method, version is a part of content Negotiation.
Clean URIs.
Standard HTTP mechanism for versioning.

GET /api/water-records

Headers: Accept: application/vnd.company.vl+json

GET /api/water-records

Headers: Accept: application/vnd.company.v2+json

Cons

e  Canbe complex to implement.
e  Less intuitive for developers.

Reasons to Version APIs

As discussed in [8], the use of voice assistants, like the Holographic Intellectual Voice Assistant
(HIVA), emphasizes the importance of maintaining user-friendly, adaptable systems that evolve
without disrupting existing services. Similarly, API versioning in distributed systems ensures
backward compatibility, allowing for the seamless introduction of new features while preserving
stability for current users.
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Secure REST Endpoints

Use Spring Security annotations to define access control on your REST controllers:

Variable Long id) {

Conclusion

"API versioning is very important for keeping an API strong and working well. By learning
about different ways to version an API, developers can make changes easily without causing
problems for users.

The best versioning method depends on what your API and its users need. You can choose
methods like adding the version to the URL, using query parameters, headers, or content negotiation.
The most important thing is to explain changes clearly and have good documentation.

To handle API versioning well, you should follow simple rules, like having a clear versioning
plan, removing old versions slowly, and using simple version numbers. This will help both
developers and users have a better experience."
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