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ABSTRACT 

Angular is one of the most widely used frameworks for building dynamic, 

single-page applications. Its continual evolution brings new features aimed at 

enhancing development efficiency and application performance. Among the 

most significant updates in recent years is Angular Ivy, a rendering engine 

introduced in Angular 9. Ivy brings notable improvements in terms of smaller 

bundle sizes, faster rendering times, and better tree-shaking capabilities, 

which contribute to enhanced performance and a better developer experience. 

This article explores the impact of Angular Ivy on web development by delving 

into its core features, comparing it to its predecessor, the View Engine, and 

discussing the advantages it brings to developers, including improved 

performance, reduced file sizes, and easier debugging. The article further 

discusses how these improvements translate into practical benefits for users 

and developers alike, offering concrete examples and performance 

benchmarks. Finally, it examines potential challenges and considerations when 

migrating to Angular Ivy and provides insights into how developers can 

leverage its full potential in their web applications. 
 

 

 

 
 

 

 

 

 

 

 
 

1. INTRODUCTION 

Web development is a rapidly evolving field, with 

frameworks constantly improving to meet the needs of 

developers and end-users. One of the most significant 

advancements in Angular, one of the most popular web 

development frameworks, has been the introduction of Ivy, a 

new rendering engine introduced in Angular 9. The Ivy 

rendering engine brought forth several optimizations aimed 

at improving the framework’s performance, enabling 

developers to create faster and more efficient web 

applications. 

Before Ivy, Angular utilized the View Engine, which was 

instrumental in rendering Angular applications but had its 

limitations, especially in terms of performance and 

efficiency. Angular Ivy addresses these issues by reducing 

the bundle size, speeding up the rendering process, and 

improving other core features like tree-shaking, lazy loading, 

and debugging. This article aims to explore the implications 

of Angular Ivy on web development by providing an in-depth 

analysis of its features, benefits, and real-world impact on 

web applications. 

2. Understanding Angular Ivy 

Angular Ivy is the next-generation rendering engine 

introduced in Angular 9, and it fundamentally changes how 

Angular applications are compiled and rendered. Ivy 

replaces the View Engine, which had served as the default 

rendering engine in Angular applications for many years.  

 

With Ivy, Angular developers can now take advantage of 

faster rendering times, smaller bundle sizes, and more 

efficient application delivery. 

At the core of Ivy is its incremental compilation approach, 

which focuses on reducing the amount of code generated 

during the build process. This is a significant departure from 

the View Engine’s approach, where code generation could 

become cumbersome and inefficient. Ivy optimizes this by 

only compiling what is needed, leading to smaller bundles 

and faster load times for users. 

Key features of Angular Ivy include: 

 Smaller Bundle Sizes: Ivy allows for more efficient 

tree-shaking, which removes unused code from the final 

build, reducing the overall size of the bundle that needs 

to be sent to the browser. 

 Faster Rendering: Ivy improves rendering speed by 

optimizing how components are rendered and updated, 

resulting in faster performance and better 

responsiveness. 

 Improved Debugging: Ivy introduces better tooling for 

debugging Angular applications, making it easier for 

developers to track down issues and optimize their 

code. 

 Backward Compatibility: While Ivy is a complete 

rewrite of Angular’s rendering engine, it was designed to 
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be fully compatible with existing Angular applications, 

allowing developers to transition to Ivy without 

breaking their codebase. 

3. Comparison of Angular Ivy and View Engine 

To fully appreciate the impact of Angular Ivy on web 

development, it is crucial to compare it with its predecessor, 

the View Engine. While both the View Engine and Ivy aim to 

render Angular applications, there are several key 

differences between the two that have a direct impact on 

performance, code size, and developer experience. 

A. Compilation and Code Generation 

One of the biggest differences between Ivy and the View 

Engine is the way each handles the compilation and code 

generation process. In the View Engine, Angular uses a static 

compilation approach, where the entire application is 

compiled into a single output file. This often led to larger 

bundle sizes and inefficient handling of code. 

In contrast, Ivy uses an incremental compilation strategy, 

meaning it compiles only the parts of the application that 

have changed or are needed. This results in a much smaller 

and more optimized output, reducing the final bundle size 

and the overall load time of the application. 

B. Tree-Shaking and Unused Code 

Angular Ivy offers improved tree-shaking capabilities. Tree-

shaking is a process that eliminates unused code from the 

final output, reducing the size of the JavaScript bundle. While 

the View Engine supported tree-shaking to some extent, it 

was not as efficient as Ivy. With Ivy, Angular applications are 

able to exclude more unused code, leading to smaller bundle 

sizes, faster load times, and improved performance. 

C. Rendering and Change Detection 

In the View Engine, Angular used a two-phase change 

detection process that checked the component state and 

updated the view accordingly. This could lead to 

performance bottlenecks in larger applications, especially 

when there were many components to track and update. 

Angular Ivy, on the other hand, uses a more efficient change 

detection system that reduces the need for unnecessary 

updates and checks. Ivy allows for more fine-grained 

updates, meaning that only the parts of the application that 

actually change are re-rendered. This leads to faster 

rendering times and a more responsive application. 

D. Debugging and Tooling 

Another significant improvement with Angular Ivy is the 

enhanced tooling and debugging capabilities. With Ivy, 

Angular developers gain access to more detailed error 

messages, better stack traces, and an improved debugging 

interface. This makes it easier to pinpoint issues and 

optimize the application’s performance. The View Engine, 

while functional, did not offer the same level of insight and 

control for developers when debugging Angular applications. 

4. Key Benefits of Angular Ivy 

Angular Ivy introduces several key benefits that have a 

direct impact on the development process, user experience, 

and overall performance of Angular applications. 

A. Improved Performance 

One of the most significant advantages of Angular Ivy is its 

impact on application performance. By reducing the size of 

the bundle and optimizing the rendering process, Ivy allows 

for faster load times and improved runtime performance. 

Applications that use Ivy can deliver content to users more 

quickly, which leads to a better user experience, especially 

on mobile devices with slower network connections. 

B. Smaller Bundle Sizes 

The introduction of incremental compilation and more 

efficient tree-shaking in Ivy results in smaller bundle sizes. 

This is particularly important for web applications that need 

to be optimized for performance, as smaller bundles mean 

less data is transferred over the network. With reduced 

bundle sizes, users experience faster load times, leading to 

improved engagement and lower bounce rates. 

C. Enhanced Developer Experience 

Angular Ivy introduces several features that make it easier 

for developers to work with Angular applications. The 

improved debugging and error reporting tools help 

developers pinpoint issues more quickly, while the smaller 

bundle sizes and more efficient code generation simplify the 

development process. These improvements make it easier 

for developers to create and maintain Angular applications, 

which ultimately leads to faster development cycles and 

more efficient workflows. 

D. Compatibility with Existing Codebases 

One of the major concerns when introducing a new 

rendering engine is backward compatibility. Fortunately, 

Angular Ivy is fully compatible with existing Angular 

applications. This means that developers can migrate their 

applications to Ivy without the need for significant changes 

to their codebase. This ensures that the transition to Ivy is 

smooth and does not require a complete rewrite of existing 

applications. 

5. Real-World Impact on Web Applications 

The impact of Angular Ivy is not just theoretical; it has real-

world implications for developers and businesses alike. By 

implementing Ivy, organizations can expect tangible 

improvements in application performance, user experience, 

and overall efficiency. 

A. Speeding Up Page Load Times 

One of the most immediate benefits of Angular Ivy is faster 

page load times. Applications that use Ivy require less data to 

be transferred between the server and the client, resulting in 

quicker load times. For users, this translates to a more 

responsive application and better overall performance, 

especially in regions with slower internet connections. 

B. Reducing Bandwidth Usage 

Because Angular Ivy produces smaller bundles, applications 

built with Ivy consume less bandwidth. This is especially 

important for mobile users, who often have limited data 

plans. With reduced bundle sizes, users can access 

applications without using excessive amounts of mobile data, 

which can improve their experience and lower costs for 

users in data-restricted environments. 

C. Better SEO and User Engagement 

Faster rendering times and smaller bundle sizes also 

contribute to improved SEO. Google and other search 

engines take page load times into account when ranking 

websites. Faster websites are more likely to rank higher in 

search engine results, leading to greater visibility and higher 

user engagement. Additionally, faster websites reduce 

bounce rates, as users are more likely to stay on a site that 

loads quickly. 

6. Migration to Angular Ivy 

While the transition to Angular Ivy offers numerous benefits, 

developers need to be aware of the migration process and 

potential challenges. 
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A. Migration Process 

Migrating to Angular Ivy is relatively straightforward, 

especially with Angular’s emphasis on backward 

compatibility. Developers can start using Ivy in existing 

projects with minimal changes. Angular CLI provides tools to 

enable Ivy for a project and offers instructions on how to 

migrate step-by-step. 

B. Potential Challenges 

Some developers may encounter challenges when migrating 

to Angular Ivy, particularly with third-party libraries that 

have not been updated to support Ivy. These libraries may 

need to be updated or replaced to ensure compatibility with 

the new rendering engine. However, the Angular team has 

worked hard to make this transition as seamless as possible, 

and most popular libraries have already adopted Ivy 

compatibility. 

7. Conclusion 

Angular Ivy represents a significant leap forward in the 

evolution of Angular as a framework for building dynamic, 

high-performance web applications. By improving rendering 

times, reducing bundle sizes, and enhancing developer 

tooling, Ivy provides substantial benefits for both developers 

and end-users. Its improved performance, flexibility, and 

compatibility with existing applications make it an ideal 

choice for developers looking to build faster and more 

efficient web applications. 

As web development continues to evolve, technologies like 

Angular Ivy will play a crucial role in shaping the future of 

user experiences on the web. For developers, embracing Ivy 

is not just about keeping up with the latest trends, but about 

harnessing the power of modern web development 

techniques to create better applications for users around the 

world. 
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