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Abstract: In Angular Nullish Coalescing (??) and Optional Chaining (?.) are two powerful JavaScript
features introduced to handle null or undefined values more effectively. Optional Chaining allows developers
to safely access deeply nested object properties without having to manually check if each level exists, returning
undefined if any part of the chain is nullish. Nullish Coalescing is a logical operator that returns the right-hand
operand if the left-hand operand is nullish (null or undefined), otherwise returning the left-hand operand. These
features streamline common null-check patterns, enhance code readability, and significantly reduce the risk of
runtime errors, especially in complex Angular applications. This paper explores the technical details, use cases,
and benefits of using Optional Chaining and Nullish Coalescing in Angular templates and application logic.
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1. Introduction ECMAScript standards and simplifying the

With the release of Angular 12, the JavaScript
features Nullish Coalescing (??) and Optional
Chaining (?.) were fully embraced, significantly
enhancing code safety and readability within
Angular applications. Handling null or undefined
values has always been a common challenge in web
development,  particularly ~ for  applications
involving complex data models and asynchronous
data fetching. Null or undefined values, if not
properly managed, can lead to runtime errors and
unpredictable  behaviour, compromising the
stability and reliability of applications. Angular, a
framework widely used for building dynamic
single-page applications, often involves handling
deeply nested objects and asynchronous data,
making these issues even more prevalent.

Prior to the adoption of Nullish Coalescing and
Optional Chaining, Angular developers relied on
verbose and repetitive code to perform null checks
and ensure the stability of their applications. The
use of extensive conditional logic, utility functions,
or safe navigation operators in templates added
unnecessary complexity to the codebase, reduced
readability, and increased the likelihood of errors.
This approach made code maintenance more
challenging, as developers had to write and
maintain  numerous checks throughout their
components and templates. The introduction of
Nullish  Coalescing and Optional Chaining
provided a more elegant solution to these common
problems, aligning Angular with the latest
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handling of null or undefined values in both
templates and component logic.

Optional Chaining (?.) is a JavaScript feature that
allows developers to safely access nested properties
of an object without the risk of encountering a
TypeError if any part of the chain is null or
undefined. It provides a mechanism to short-circuit
the evaluation of an expression if a reference is null
or undefined, returning undefined instead of
throwing an error. This feature is particularly useful
in applications where data is fetched from external
sources, such as APIs, and the structure of the data
may not always be predictable. By using Optional
Chaining, developers can simplify the logic needed
to access properties of deeply nested objects,
significantly reducing boilerplate code and making
their code more readable and maintainable.

Nullish Coalescing (??), on the other hand, is a
logical operator that provides a concise way to
assign default values when dealing with null or
undefined values. Unlike the traditional logical OR
(I) operator, which considers falsy values such as 0,
an empty string ("), or false as triggers for the right-
hand operand, Nullish Coalescing only evaluates
the right-hand operand if the left-hand operand is
null or undefined. This distinction makes Nullish
Coalescing ideal for use cases where developers
want to differentiate between truly absent values
(null or undefined) and other falsy values. By using
Nullish ~ Coalescing, developers can avoid
unintended behavior caused by incorrectly treating
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falsy values as nullish, resulting in more accurate
default value assignments.

The combination of Optional Chaining and Nullish
Coalescing in Angular applications has had a
significant impact on code readability, safety, and
development efficiency. With Optional Chaining,
developers can write more concise code that avoids
the need for multiple nested conditional statements
to verify the existence of properties.

The adoption of Optional Chaining and Nullish
Coalescing in Angular also aligns with broader
trends in JavaScript and TypeScript development.
As these features become standard practice across
modern JavaScript frameworks, developers are
increasingly expected to be familiar with their
usage and benefits. The inclusion of these features
in Angular 12 helps keep the framework in line
with the latest advancements in the JavaScript
ecosystem, ensuring that Angular remains a
competitive choice for building modern web
applications. Additionally, the improved tooling
support provided by modern IDEs, such as Visual
Studio Code, further enhances the developer
experience by providing autocompletion, linting,
and error checking for Optional Chaining and
Nullish Coalescing, making it easier for developers
to adopt these features in their day-to-day
workflow.

Despite the numerous advantages offered by
Optional Chaining and Nullish Coalescing, there
are considerations that developers need to keep in
mind to use these features effectively. One
consideration is browser compatibility. Although
most modern browsers support Optional Chaining
and Nullish Coalescing, developers need to ensure
that their target browsers are compatible or use a
transpiler like Babel to provide support for older
browsers. Additionally, the use of these features
requires TypeScript 3.7 or later, which means that
developers may need to update their TypeScript
configuration to take full advantage of them.
Another consideration is the potential for overuse.
While Optional Chaining can simplify code by
suppressing errors related to null or undefined
values, it can also mask underlying issues if used
indiscriminately. Developers should strive to
understand why a value is null or undefined and
address the root cause where possible, rather than
relying solely on Optional Chaining to handle these
cases.

Problem Statement

The introduction of Nullish Coalescing and
Optional Chaining in Angular 12 provided
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developers with powerful tools to handle null or
undefined values more effectively. However,
challenges such as browser compatibility,
TypeScript version requirements, and potential
overuse need to be addressed to fully realize their
benefits. This study seeks to explore the integration
of these features into Angular, focusing on their
impact on code safety, readability, and best
practices for handling nullish values in web
development.

2. Methodology

The methodology for this study on the integration
of Nullish Coalescing and Optional Chaining in
Angular 12 involved a combination of literature
review, code analysis, and developer surveys. This
multi-phase approach provided a comprehensive
understanding of how these features enhance code
safety, readability, and overall development
efficiency.

The literature review phase focused on analyzing
official Angular documentation, ECMAScript
specifications, and industry publications to
understand the motivation behind the introduction
of Nullish Coalescing and Optional Chaining and
their intended impact on JavaScript and Angular
development. This phase also included an
examination of common issues related to handling
null or undefined values in JavaScript and how
these features address those issues. By reviewing
existing literature, the study aimed to establish a
theoretical foundation for understanding the
benefits of these features in both JavaScript and
Angular contexts.

The code analysis phase involved examining
Angular applications that were developed before
and after the introduction of Angular 12. This
phase aimed to identify the differences in how null
and undefined values were handled in component
logic and templates, and to evaluate the impact of
Nullish Coalescing and Optional Chaining on code
readability and maintainability. The analysis
included refactoring existing codebases to
incorporate these features and comparing the
resulting code to the original implementations.
Metrics such as code length, number of conditional
checks, and frequency of runtime errors were
collected to assess the improvements in code
quality and stability.

The developer survey phase involved collecting
qualitative data from Angular developers who had
experience working with both pre-Angular 12 and
Angular 12+ versions. The survey aimed to gather
insights into the real-world impact of Nullish
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Coalescing and Optional Chaining on development
practices, including changes in productivity, code
readability, and error reduction. Developers were
asked to provide feedback on their experiences
using these features, highlighting the benefits and
challenges they encountered. This phase provided
valuable firsthand accounts of how these features
influenced the day-to-day workflow of developers
and the broader development community.

By combining insights from the literature review,
code analysis, and developer surveys, the study
aimed to provide a comprehensive evaluation of the
impact of Nullish Coalescing and Optional
Chaining on Angular development. This multi-
phase methodology allowed for a balanced
assessment of both the theoretical and practical
aspects of using these features, highlighting their
contributions to code safety, readability, and
maintainability.

2.1 The Problem of Null and Undefined

In JavaScript, accessing a property of null or
undefined results in a TypeError. For example:

let user = null;

console.log(user.name); // TypeError: Cannot read
property 'name’ of null

To prevent such errors, developers traditionally
used conditional checks:

if (user && user.name) {
console.log(user.name);

}

This approach becomes increasingly cumbersome
with deeply nested objects.

2.2 Traditional Solutions in Angular

Before Angular 12, developers used various
strategies:

Safe Navigation Operator (? in templates):
Allowed safe property access in templates.

Utility Functions: Custom functions to check for
null or undefined values.

Extensive Conditional Logic: Nested if statements
in component code.

These methods were verbose and detracted from
code readability.
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3. Optional Chaining (?.)
3.1 Overview

Optional Chaining provides a way to simplify
accessing nested properties. If any part of the chain
is null or undefined, the expression short-circuits
and returns undefined without throwing an error.

Syntax:
obj?.prop
obj?.[expr]
obj?.method()
3.2 Usage in Angular
Example 1: Accessing Nested Properties
interface User {

profile?: {

name?: string;

X
}
let user: User = {};
console.log(user.profile?.name); // undefined
Example 2: Safe Method Calls
user.profile?.updateName(‘Alice’);

If profile is null or undefined, the method is not
called.

Example 3: In Templates
<p>{{ user.profile?.name }}</p>

This prevents template errors when user.profile is
not available.

3.3 Benefits

Reduces Boilerplate: Eliminates the need for
multiple null checks.

Enhances Readability: Cleaner syntax makes
code easier to understand.

Prevents Runtime Errors: Safely handles null or
undefined values.

4. Nullish Coalescing (?7?)
4.1 Overview

Nullish Coalescing is a logical operator that returns
the right-hand operand when the left-hand operand
is null or undefined; otherwise, it returns the left-
hand operand.
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Syntax:

let result = valuel ?? value2;

4.2 Usage in Angular

Example 1: Providing Default Values
let displayName = user.name ?? 'Guest’;

If user.name is null or undefined, displayName will
be '‘Guest'.

Example 2: Differentiating Between
null/undefined and Falsy Values

Unlike the logical OR (|[) operator, Nullish
Coalescing does not consider 0, ", or false as
nullish.

let count = 0;

let total = count ?? 10; // total is O

let totalWithOr = count || 10; // totalWithOr is 10
Example 3: In Templates

<p>{{ user.name ?? 'Anonymous' }}</p>

Displays 'Anonymous' if user.name is null or
undefined.

4.3 Benefits

Accurate Defaulting: Provides defaults only when
values are null or undefined.

Improves Logic Handling: Avoids unintended
behavior with falsy values.

Simplifies Code: Reduces the need for ternary
operators or verbose conditionals.

5. Combining Optional Chaining and Nullish
Coalescing

Using both features together maximizes safety and
conciseness.

Example:
let username = user.profile?.name ?? 'Guest’;

This line safely accesses user.profile.name and
defaults to 'Guest' if any part of the chain is nullish.

6. Impact on Angular Development

6.1 Enhanced Code Readability

Developers can write more declarative code:
Before:

let displayName;

if (user && user.profile && user.profile.name) {

displayName = user.profile.name;
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}else {
displayName = 'Guest;
}
After:
let displayName = user.profile?.name ?? 'Guest';
6.2 Reduced Runtime Errors

By leveraging these features, applications are less
prone to TypeError exceptions caused by accessing
properties of null or undefined.

6.3 Simplified Template Expressions
Templates benefit significantly:
Before:

<p>{{ user && user.profile ? user.profile.name :
'‘Guest' }}</p>

After:
<p>{{ user.profile?.name ?? 'Guest' }}</p>
6.4 Improved Performance

While the performance gains may be marginal,
reducing the number of conditional checks can lead
to cleaner and potentially faster code execution.

7. Considerations and Best Practices
7.1 Compatibility

Browser Support: Ensure that target browsers
support these features or use a transpiler like Babel.

TypeScript Configuration: TypeScript 3.7+ is
required. Update tsconfig.json accordingly.

{
"compilerOptions™: {
"target": "ES2020"
}

}
7.2 Avoiding Overuse

While powerful, overusing these operators can
mask underlying issues. It's essential to understand
why values are null or undefined.

7.3 Debugging

Optional Chaining can make debugging more
challenging because it suppresses errors. Use it
judiciously when nullish values are expected.

89


http://www.ijritcc.org/

[1]

2]

International Journal on Recent and Innovation Trends in Computing and Communication

ISSN: 2321-8169 Volume: 9 Issue: 12
Article Received: 25 July 2021  Revised:12 September 2021

Accepted: 30 November 2021

8. Case Studies
8.1 Real-World Application

A company migrating their Angular application to
version 12 leveraged Optional Chaining and
Nullish Coalescing to refactor their codebase. The
results included:

30% Reduction in Code Lines:
redundant null checks.

Eliminated

Improved Developer Efficiency: Faster code
reviews and debugging.

Enhanced User Experience: Fewer runtime errors
led to a more stable application.

9. Future Outlook

The adoption of these features in Angular aligns
with the ongoing evolution of JavaScript and
TypeScript. As developers become more familiar
with these operators, we can expect:

Wider Usage:
codebases.

Standard practice in Angular

Tooling Support: Enhanced support in IDEs and
linters.

Community Guidelines:
practices and style guides.

Development of best

10. Conclusion

The introduction of Nullish Coalescing and
Optional Chaining in Angular 12 represents a
significant step forward in handling null or
undefined values effectively. By simplifying null
checks and enhancing code readability, these
features contribute to more robust and maintainable
applications. Developers are encouraged to
embrace these operators to write cleaner, safer, and
more efficient Angular code.
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