Mastering React Hooks: A
Complete Guide to Modern React
Development

Deep dive into React Hooks, understanding their concepts, implementation, and best practices for
building efficient React applications.
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What Are React Hooks?

React Hooks are functions that let you "hook into" React features such as state and lifecycle methods
from functional components. Introduced in React 16.8, Hooks have transformed how developers build
React applications by enabling stateful logic to be reused and organized more elegantly within functional

components.

History of React State Management

Before React Hooks, managing state and side effects required class components, which could be verbose
and less flexible. Developers relied on lifecycle methods like componentDidMount and

componentDidUpdate , and state was handled through this.state and this.setState .This
complexity often led to code that was harder to maintain and reuse.

Why Hooks Were Introduced

Hooks were introduced to address limitations of class components, primarily:

* Simplifying component logic and encouraging code reuse

¢ Eliminating the need for complex lifecycle management patterns

* Improving the composability of stateful logic across components

e Making React more functional and closer to modern JavaScript practices

Benefits of Using Hooks

* Cleaner Code: Hooks allow you to write less boilerplate and organize logic more intuitively.

e Reusability: Custom hooks enable sharing logic across components without changing component
hierarchies.

e Enhanced Composition: Hooks can be combined to manage complex state and side effects
seamlessly.

¢ Functional Components: Encourages a shift from class-based components to functional
components, which are generally simpler and more predictable.

 Better Performance: Hooks avoid some pitfalls of classes, such as issues with this binding, and
can lead to more optimized rendering.

By leveraging React Hooks, developers can build more concise, maintainable, and efficient React
applications, embracing a more modern and functional approach to UI development.



Rules of React Hooks

React Hooks come with specific rules that must be followed to ensure proper behavior and to avoid bugs.
Adhering to these rules is essential for writing predictable and maintainable React components that
utilize Hooks effectively.

Only Call Hooks at the Top Level

e Description: Hooks should be called at the top level of React functional components or custom
Hooks.

e What to Avoid: Do not call Hooks inside conditions, loops, or nested functions.

* Reason: This ensures Hooks are called in the same order on every render, enabling React to
correctly preserve state and effects.

Only Call Hooks from React Functions

e Description: Hooks must be called inside React function components or custom Hooks.
e What to Avoid: Do not call Hooks from regular JavaScript functions, class components, or event
handlers.

e Note: Custom Hooks are functions that start with " use " and call other Hooks, maintaining the

Rules.

Hook Usage Guidelines

e Naming Convention: Custom Hooks should be named starting with " use " (e.g., useFetch ,
usePrevious ).
e Pure Functions: Hooks should be pure functions that do not produce side effects themselves; side
effects should be handled inside useEffect .
* Consistency: Always adhere to hooks call order, which is crucial for React to correctly associate

state and effects with specific Hooks.

Summary

By following these rules, React ensures the stability of your stateful logic and the proper functioning of
hooks, avoiding common pitfalls that can cause subtle bugs and inconsistent behavior. Remember:

* Call Hooks only at the top level.
 Call Hooks only from React functions or custom Hooks.
e Name custom Hooks with" use "and maintain consistent order.

Following these guidelines will help you write clean, predictable React components using Hooks.



Compatibility and Support

React Hooks are a fundamental feature introduced in React 16.8, providing developers with a powerful
way to manage state and side effects in functional components. Ensuring compatibility and
understanding support requirements are crucial for leveraging hooks effectively across various projects

and React versions.

React Version Requirements

e React 16.8 and Later: Hooks are fully supported starting from React version 16.8. If you are using
an earlier version, upgrading is necessary to utilize hooks.

e Latest React: It is recommended to use the latest stable release of React to benefit from
performance improvements, bug fixes, and new features related to hooks.

Migration from Class Components

Adopting hooks often involves migrating existing class components to functional components. This
process can include:

¢ Replacing lifecycle methods: Convert methods like componentDidMount ,
componentDidUpdate ,and componentWillUnmount to useEffect hooks.
* Managing state: Swap this.state and this.setState with useState .
¢ Refactoring context consumption: Use useContext instead of context consumer/Provider
components where appropriate.

Benefits of Migration

e Simplified component structures

e Improved code readability and maintainability
 Easier reusability of logic through custom hooks
 Better performance optimization opportunities

Support and Compatibility Tips

e Always check the React documentation for compatibility notes, especially when working with
third-party libraries that depend on React hooks.

e Use polyfills or shims if supporting older browsers that do not fully support modern JavaScript
features used by React hooks.

e When upgrading React versions, review the React release notes for any breaking changes or
deprecations related to hooks.

Summary

React Hooks are supported from React 16.8 onward and are back-compatible with most modern
browsers. Transitioning to hooks from class components is straightforward but requires careful
refactoring to ensure functionality remains consistent. Staying updated with React's latest releases

guarantees access to the newest hook features and performance enhancements.


https://reactjs.org/versions

useState Hook

The useState hookis one of the most fundamental and commonly used hooks in React. It allows you
to add state management to functional components, replacing the need for class components with
internal state.

Declaring State

To declare state in a functional component, import useState from React and initialize it within your
component:

import React, { useState } from 'react';

function Counter() {
const [count, setCount] = useState(0);

return (
<div>
<p>Count: {count}</p>
<button onClick={() => setCount(count + 1)}>Increment</button>
</div>

)5

e useState(0) initializes the state variable count with a value of 0 .
e It returns an array with two elements:

o The current state value ( count )

o A function to update that state ( setCount )

Updating State

You update the state by calling the updater function:

setCount(newValue);

This will schedule an update, and React will re-render the component with the new state.

Updating based on previous state
When the new state depends on the previous state, use the functional update form:

setCount(prevCount => prevCount + 1);

This prevents issues caused by stale closures, especially in asynchronous updates or event handlers.

Lazy Initialization

If your initial state requires complex calculations, you can pass a function to useState :



const [value, setValue] = useState(() => computeExpensiveValue());

This function will only run on the initial render, optimizing performance.

Best Practices

» Keep related state variables together if they change in unison.

e Use multiple useState callsif you prefer more granular state management.

* Avoid mutating state directly; always use the updater function to ensure React can track the
changes.

Summary

e wuseState adds state variables in functional components.

It provides a getter and setter for state.

e Supports lazy initialization.

e Incrementally updates with functional updates for complex cases.

Mastering useState is essential for managing local component state efficiently and effectively in
React applications.



useEffect

The useEffect Hookis a fundamental part of managing side effects in React functional components.
It allows you to perform operations such as data fetching, subscriptions, or manually changing the DOM
in a controlled manner.

Side Effects in React

In React, components render Ul based on state and props. However, some operations need to occur
outside the rendering phase—these are side effects. Examples include API calls, timers, or event
subscriptions. The useEffect Hook provides a way to handle these side effects cleanly.

Basic Syntax

useEffect(() => {
// Effect code here

return () => {
// Cleanup code here (optional)
13

}, [dependencies]);

 The first argument is a function where side effects are executed.

e The optional cleanup function, returned from the main function, handles cleanup operations like
removing event listeners or aborting fetch requests.

e The second argument is an array of dependencies, which determines when the effect runs.

Dependency Array

The dependency array controls the invocation of the effect:

e Anemptyarray [] makes the effect run only once after the initial render.
e Omitting the array causes the effect to run after every render.
* Including specific variables causes the effect to re-run when those variables change.

Example:

useEffect(() => {
document.title = “Count: ${count}’;
}, [count]);

This updates the document title whenever count updates.

Cleanup Function

Cleanup functions are essential for avoiding memory leaks and unwanted behavior, especially for
subscriptions or timers.

Example:



useEffect(() => {
const intervalld = setInterval(() => {
// do something
}, 1000);

return () => clearInterval(intervalld);

b s

This code sets up an interval on component mount and clears it when the component unmounts.

Common Use Cases

* Fetching data when a component mounts or dependencies change.
¢ Setting up subscriptions or event listeners and cleaning them up.

* Manually manipulating DOM elements.

e Updating external systems, such as analytics.

Example: Data Fetching with useEffect

import { useState, useEffect } from 'react';

function DataFetcher({ url }) {
const [data, setData] = useState(null);

useEffect(() => {
fetch(url)
.then((response) => response.json())
.then((json) => setData(json));

// No cleanup needed here unless you cancel fetch requests
by Lurll);

if (!data) return <div>Loading...</div>;

return <div>{JSON.stringify(data)}</div>;
}

In this example, the fetch operation runs whenever the url prop changes.

Summary

The useEffect Hook is a powerful tool for managing side effects in React components. Proper use
ensures efficient, predictable, and bug-free applications by controlling when effects run and cleaning up
after them appropriately.



useContext

The useContext hook provides a way to share values between components without having to pass
props explicitly through every level of the component tree. It is a fundamental tool for managing global
or shared state in React applications.

Creating a Context

Before using useContext , you need to create a context object using React.createContext . This
provides a Context object which holds the default value and can be used to access the shared data.

import React, { createContext } from 'react';

const MyContext = createContext(defaultValue);

* defaultValue isused whenacomponent consumes the context but is not wrapped in a
corresponding provider.

Using Context in Components

To access the context's current value, invoke the useContext hook inside a functional component:

import React, { useContext } from 'react';

function MyComponent() {
const value = useContext(MyContext);
return <div>{value}</div>;

}

This will subscribe the component to the nearest MyContext.Provider above itin the tree and will
re-render the component whenever the context value changes.

Context Provider

To supply a value for the context to descendant components, wrap the part of your component tree with

the MyContext.Provider :

function App() {
return (
<MyContext.Provider value={/* some value x/}>
<MyComponent />
</MyContext.Provider>
)3
}

Any component within this tree can then access the shared value with useContext .

Use Cases

10



useContext is particularly useful for:

* Managing themes (light/dark mode)

* User authentication state

e Preference settings

* Global language or locale data

e Any other shared data that needs to be accessed in multiple components

Best Practices

e Keep context values stable to avoid unnecessary re-renders.
¢ Avoid overusing context for data that only a few components need.
e Combine with memoization techniques for complex objects to optimize performance.

Summary

The useContext hook simplifies state sharing across components, promoting cleaner, more
manageable code by eliminating prop drilling. Use it judiciously to manage global state efficiently in

your React applications.

11



useReducer

The useReducer Hook is a powerful addition to React's Hooks API, providing an alternative to
useState for managing complex state logic. It is especially useful when dealing with multiple related

state variables or when the next state depends heavily on the previous one. By leveraging reducer

functions, useReducer enables more predictable and organized state management in your React

components.

State Management with Reducers

Atits core, useReducer isbased on the concept of reducers, which are pure functions that determine
the next state based on the current state and an action. This pattern is inspired by Redux, but it's built
into React and used for local component state.

The typical structure of a reducer is:

function reducer(state, action) {
switch (action.type) {

case 'INCREMENT':

return { count: state.count + 1 }
case 'DECREMENT':

return { count: state.count - 1 }
default:

return state

Dispatching Actions

Instead of calling setState directly, you dispatch actions to the reducer, which then calculates the
new state. React provides the dispatch function returned by useReducer , which you can use to
trigger state updates.

const [state, dispatch] = useReducer (reducer, { count: 0 })

return (
<div>
<p>Count: {state.count}</p>
<button onClick={() => dispatch({ type: 'INCREMENT' })}>Increment</button>
<button onClick={() => dispatch({ type: 'DECREMENT' })}>Decrement</button>
</div>

Comparing with useState

useReducer isoften comparedto useState .While useState is perfectly suitable for simple

state updates, useReducer shines when:

12



* Managing complex state objects or multiple related state variables

¢ Handling multiple state updates based on specific actions

* Implementing predictable state management patterns

e When state updates depend on previous state values in a more structured way

In cases with straightforward state changes, useState may be more concise. But for more complex
scenarios, useReducer offers better structure and clearer code flow.

Benefits of Using useReducer

e Predictability: State updates are centralized in one reducer function.

e Maintainability: Easier to manage complex state logic and transitions.
 Testability: Reducer functions are pure and isolated, simplifying unit testing.
e Scalability: Better suited for components with complex state interactions.

Example: Counter with useReducer

Here's a simple counter component illustrating useReducer :

import React, { useReducer } from 'react';
const initialState = { count: 0 };

function reducer(state, action) {
switch (action.type) {
case 'increment':
return { count: state.count + 1 };
case 'decrement':
return { count: state.count - 1 };
default:

return state;

function Counter () {

const [state, dispatch] = useReducer(reducer, initialState);

return (
<div>
<p>Count: {state.count}</p>
<button onClick={() => dispatch({ type: 'increment' })3}>Increment</button>
<button onClick={() => dispatch({ type: 'decrement' })l}>Decrement</button>
</div>

)5

export default Counter;

This pattern exemplifies structured state management, making the component easier to extend and
maintain.

13



When to Use useReducer

Consider using useReducer when:

* You have complex state logic involving multiple sub-values
e You want predictable state transitions and centralized control
¢ You prefer a Redux-like pattern for local component state

e Your component’s state management logic becomes unwieldy with multiple useState calls

Summary

useReducer provides a robust way to handle complex local state updates, embracing functional
programming principles. It promotes a clear, predictable flow of state changes through actions and
reducer functions, making your React applications more organized and maintainable, especially as they
grow in complexity.

14



useCallback

Overview

The useCallback Hook is a powerful tool for optimizing React application performance. It returns a
memoized version of a callback function that only changes if one of its dependencies has changed. This
is particularly useful when passing callbacks to optimized child components that rely on reference
equality to prevent unnecessary re-renders.

Syntax

const memoizedCallback = useCallback(
0O =>{
// callback logic
}’
[dependencies],

)

e The first argument is the function you want to memoize.
e The second argument is an array of dependencies; the callback is only recreated when these
dependencies change.

Benefits of Using useCallback

¢ Prevent Unnecessary Re-renders: When passing functions as props to child components that are
wrapped with React.memo , useCallback ensures thatthe function reference remains stable
unless dependencies change.

¢ Optimized Performance: Reduces the number of re-renders and performance bottlenecks in large
or complex components.

Common Use Cases

e Passing callback functions to child components that depend on reference equality for
optimization.

e Memoizing event handlers that involve expensive calculations or side effects.

* Maintaining stable functions for dependencies of other hooks like useEffect .

Example

import React, { useState, useCallback } from 'react';

function ExampleComponent() {
const [count, setCount] = useState(0);

const handleClick = useCallback(() => {
setCount(prevCount => prevCount + 1);

15



}, [1); // The function doesn't depend on external variables

return (
<div>
<p>Count: {count}</p>
<ChildComponent onClick={handleClick} />
</div>

)5

const ChildComponent = React.memo(({ onClick }) => {
console.log('Child rendered');
return <button onClick={onClick}>Increment</button>;

s

In this example, useCallback ensuresthat handleClick has a stable reference, preventing
unnecessary re-renders of ChildComponent . Without useCallback , the child would re-render on
every parent render because the function prop would be a new instance each time.

Dependencies List

Always specify dependencies accurately:

e Include all variables used inside the callback that are part of the component state or props.
* Use the array syntax ( [dependencyl, dependency2, ...] )to tell React when to recreate
the memoized function.

Best Practices

e Use useCallback when passing callback functions to optimized child components to prevent
unwanted re-renders.

e Avoid overusing useCallback in cases where memoization provides negligible performance
benefits.

¢ Be mindful of dependency arrays to avoid stale closures or unnecessary re-creations.

Summary

useCallback isan essential React Hook that helps optimize rendering performance by memoizing
functions with dependencies. Proper use can significantly improve performance in complex

applications, especially when combined with React.memo or other memoization strategies.

16



useMemo

Overview

The useMemo hook is a powerful tool in React that allows you to memoize expensive calculations and
prevent unnecessary re-computations on every render. By caching the result of a function, useMemo
optimizes performance, especially in components with complex logic or large data sets.

Syntax

const memoizedValue = useMemo(() => computeExpensiveValue(a, b), [a, b]l);

* The first argument is a function that returns a computed value.
e The second argument is an array of dependencies. The memoized value recalculates only when
these dependencies change.

Memoizing Values

useMemo is ideal for memoizing derived data that requires heavy computations. For example:

const filteredItems = useMemo(() => {
return ditems.filter(item => item.visible);
}, [items]);

In this case, filteredItems onlyrecalculates when items change.

Performance Optimization

Using useMemo can significantly improve rendering performance by avoiding unnecessary
recalculations. It reduces CPU load when computations are expensive or when rendering large lists.

Dependencies

Proper dependency management is crucial:

¢ Include all variables used within the memoization function that are subject to change.
* Omitting dependencies can lead to stale data or bugs.

Example:

const total = useMemo(() => a + b, [a, b]);

17



Best Practices

e Use useMemo when:
o Calculations are computationally expensive.
o Recomputing results on every render affects performance.
e Avoid overusing useMemo for trivial computations, as it adds complexity and overhead.

Example: Memoizing a Heavy Calculation

const expensiveCalculation = (num) => {
// simulate heavy computation
let result = 03
for (let i = 0; i < 1le7; i++) {
result += Math.sqrt(i + num);
}
return result;

s

function MyComponent({ num }) {
const computedValue = useMemo(() => expensiveCalculation(num), [num]);

return <div>{computedValue}</div>;

3

This ensures the heavy calculation runs only when num changes.

Common Use Cases

e Deriving data from props or state.

* Memoizing complex calculations.

 Preventing re-creation of objects or functions (though useCallback is preferred for functions).
e Optimizing rendering of large lists or data sets.

Summary

useMemo is a vital React hook for optimizing performance by memoizing values that are costly to
compute. Proper dependency management ensures your calculations stay current without unnecessary
re-computations. Use it judiciously to strike a balance between readability and efficiency in your React
applications.
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useRef

The useRef Hook is a fundamental tool in React for referencing DOM elements and persisting
mutable values across re-renders without causing additional renders. It provides a way to interact
directly with DOM nodes or store information that doesn’t need to trigger a component update.

Referencing DOM Elements

One of the most common uses of useRef isto access DOM elements directly. By attaching a ref to a
JSX element, you can perform imperative actions on DOM nodes such as focusing an input or measuring
dimensions.

import { useRef } from 'react';

function FocusInput() {
const inputRef = useRef(null);

const focusInput = () => {
if (inputRef.current) {
inputRef.current.focus();
}
s

return (
<div>
<input ref={inputRef} type="text" />
<button onClick={focusInput}>Focus the 1input</button>
</div>

)5

Persisting Values Across Renders

Besides DOM references, useRef can store any mutable value that needs to persist across renders
without causing re-renders when it changes. This is useful for counting events or keeping track of
previous values.

import { useRef, useState, useEffect } from 'react';
function PreviousCount() {
const [count, setCount] = useState(0);
const prevCountRef = useRef(0);
useEffect(() => {
prevCountRef.current = count;

}, [count]);

return (
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<div>

<p>Current count: {count}</p>

<p>Previous count: {prevCountRef.current}</p>

<button onClick={() => setCount(c => ¢ + 1)}>Increment</button>
</div>

)

Mutable Object Refs

useRef creates a mutable objectwitha .current property. Unlike state, changing .current
does not trigger a re-render, making it suitable for storing information that does not affect rendering.

const countRef = useRef(0);

countRef.current += 1;
console.log(countRef.current); // Incremented value

Best Practices

e Use useRef foraccessing DOM elements or storing mutable values.

* Avoid using refs for state management if re-rendering is desired based on the value.

e Remember that changing .current doesnotcause component updates; for reactive data, prefer
state.

Summary

useRef isa versatile hook that bridges React's declarative nature with imperative DOM operations and
persistent mutable data. Proper understanding and use of useRef can lead to more performant and
manageable React components.
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uselmperativeHandle

The useImperativeHandle hook in React allows a parent component to access methods or
properties from a child component directly, bypassing typical data flow mechanisms. It provides a way
to expose custom imperative methods from child components to their parents, which can be especially
useful for managing focus, animations, or integrating with third-party libraries.

Purpose of useImperativeHandle

Normally, React encourages a declarative approach to component interactions. However, certain
scenarios require imperative actions that can't be easily achieved with props and state alone.
useImperativeHandle helps:

e Expose functions or values from a child component
e Provide controlled imperative APIs to parent components
e Manage focus, scroll, or measure DOM elements from parent components

Basic Usage

useImperativeHandle isused within a child component that receives a ref forwarded using React's
forwardRef . It allows you to customize the instance value that is assigned to the ref, and thus,
accessible from the parent component.

Syntax

useImperativeHandle(ref, () => ({
methodName () {
// implementation

1,
// other methods or properties
}), [dependencies])

e ref :therefobjectfrom forwardRef
e Callback returning an object of methods/properties to expose
* Optional dependencies array, similar to useEffect , to control when the methods are updated

Example: Focusing an Input

Here's a simple example where a parent component can trigger focus on a child input element:

import React, { useRef, useImperativeHandle, forwardRef } from 'react';

const CustomInput = forwardRef((props, ref) => {
const inputRef = useRef();

useImperativeHandle(ref, () => ({

focus: () => {
inputRef.current.focus();
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3
)

return <input ref={inputRef} {...props} />;
s

function ParentComponent() {
const inputRef = useRef();

const handleFocus = () => {
if (inputRef.current) {
inputRef.current.focus();

}
s
return (
<>
<CustomInput ref={inputRef} />
<button onClick={handleFocus}>Focus Input</button>
</>

)3
3

In this example, the parent component calls focus () on the child through the ref, which internally

uses useImperativeHandle to expose that method.

Best Practices

e Use forwardRef to passrefsto child components

e Only expose methods or properties necessary for the parent

 Avoid overusing imperative methods; prefer declarative data flow when possible
¢ Include dependencies for memoizing methods to avoid unnecessary updates

Common Use Cases

e Managing focus or selection

» Triggering animations

 Interacting with embedded third-party widgets

e Exposing internal methods for testing or complex behaviors

Summary

useImperativeHandle provides a controlled way to expose imperative functions from child
components. It enhances flexibility for certain interactions while maintaining React’s core principles of
declarative UI and unidirectional data flow. Use it judiciously to avoid complicating component logic, but
leverage its power where imperative control is genuinely needed.
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useLayoutEffect

Overview

The uselayoutEffect hookin Reactis a powerful tool for performing side effects that need to occur
synchronously after all DOM mutations but before the browser repaints. It is similar to useEffect ,
with the key difference being its timing within the rendering lifecycle.

What is useLayoutEffect?

useLayoutEffect runssynchronously after React has performed all DOM mutations but before the
browser has repainted the screen. This allows you to read layout from the DOM and re-render
synchronously, which is essential for operations that must happen before the user sees the page, such as
measuring DOM nodes and making adjustments.

Syntax

uselLayoutEffect(() => {
// Perform side effects
return () => {
// Cleanup code
}

}, [dependencies]);

 The first argument is a function that contains the effect logic.
e The second argument is an optional dependencies array, similar to useEffect . If omitted, the
effect runs after every render.

Difference from useEffect

useEffect useLayoutEffect
Runs asynchronously after the paint ~ Runs synchronously after DOM mutations but before paint
Suitable for side effects that don't Suitable for measuring DOM nodes and causing layout changes
affect layout synchronously

Using uselLayoutEffect can prevent flickering and ensures that measurements are accurate before

the browser paints.

Use Cases

e Measuring DOM nodes (e.g., getBoundingClientRect)

* Synchronously triggering animations

* Reading layout before paint to prevent flickering

e Making DOM adjustments that should happen immediately after layout
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Best Practices

e Use useEffect when possible to avoid blocking visual updates

e Limit the use of uselLayoutEffect due to its synchronous nature, which can impact
performance

e Always specify dependencies to prevent unnecessary executions

e Cleanup functions are essential for preventing memory leaks and unwanted side effects

Example

import { useRef, uselLayoutEffect, useState } from 'react';

function ExampleComponent() {
const divRef = useRef(null);
const [height, setHeight] = useState(0);

useLayoutEffect(() => {
if (divRef.current) {
const rect = divRef.current.getBoundingClientRect();
setHeight(rect.height);
}
}, [

return (
<div>
<div ref={divRef}>Measure my height</div>
<p>The height of the above div dis: {height}px</p>
</div>
)3
}

In this example, uselLayoutEffect measures the height of the DOM element immediately after
rendering and before the browser repaints, ensuring accurate measurement without flickering.

Summary

e uselayoutEffect isideal for measuring and synchronously mutating the DOM just before the
browser repaints.

e Use cautiously to avoid blocking rendering.

e Always include dependency arrays to optimize performance and prevent unnecessary runs.
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useDebugValue

The useDebugValue hook is a valuable tool for debugging custom React Hooks by displaying custom
information in React DevTools.

Purpose

useDebugValue helps you to visualize and inspect the internal state of custom hooks during
development by providing custom labels or data in React DevTools.

Usage

Basic Usage
You can call useDebugValue inside your custom hook to display relevant debug information:

import { useDebugValue } from 'react';

function useCustomHook(value) {
const debuglLabel = "“CustomHook value: s${value} ;
useDebugValue (debuglLabel);
// hook logic here

With Formatting

useDebugValue can also accept a second argument, a formatter function that transforms the value
before displaying:

useDebugValue(value, val => ‘“Formatted value: ${val}l’);

When to Use

* When creating custom hooks that manage complex state or logic.
e To provide meaningful insights in React DevTools about the internal hook state.
* During debugging sessions to better understand hook behavior.

Best Practices

e Use useDebugValue sparingly in production code; primarily for development and debugging.
e Provide clear and concise labels or data to make debugging easier.
e Remember that excessive or verbose debug values can clutter DevTools, so keep it relevant.

Limitations

25



e useDebugValue only has effect in React DevTools; it does not affect the runtime behavior or
performance.
e Itis not a replacement for proper logging or testing but a supplementary debugging aid.

By incorporating useDebugValue into your custom hooks, you enhance your debugging capabilities
and facilitate better understanding of your hook's internal state during development.
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Creating Custom Hooks

Custom hooks are JavaScript functions that enable you to extract and reuse stateful logic across multiple
components in React. They follow the same conventions as built-in hooks, making them a powerful way
to encapsulate complex functionalities and maintain cleaner component code.

Reusing Stateful Logic

Custom hooks allow you to abstract stateful behavior and side effects into reusable functions. For
example, instead of duplicating code to fetch data in multiple components, you can create a custom hook

such as useFetch that handles data fetching, loading states, and error handling.

Naming Conventions

e Always prefix custom hook names with use to adhere to React's hook rules and enable linting
tools to detect violations.
e Use descriptive and concise names that clearly convey the hook’s purpose, such as useAuth |
useDebounce ,or usePrevious .

Best Practices

e Keep your hooks focused: each custom hook should encapsulate a single piece of logic.

* Maximize reusability by parameterizing your hooks with arguments.

e Avoid side effects in hooks that aren’t related to the hook's core purpose.

e Maintain proper cleanup: if your hook involves subscriptions or timers, ensure they are cleaned up
properlyin useEffect .

e Document your custom hooks thoughtfully to promote reusability and ease of use across your
team.

Example: Basic Structure of a Custom Hook

import { useState, useEffect } from 'react';

function useFetch(url) {
const [data, setData] = useState(null);
const [loading, setLoading] = useState(true);
const [error, setError] = useState(null);

useEffect(() => {
fetch(url)

.then((response) => response.json())

.then((result) => {
setData(result);
setLoading(false);

b

.catch((err) => {
setError(err);
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setLoading(false);
b
3, Lurll);

return { data, loading, error };

3

This useFetch hook simplifies data fetching in components, promoting code reuse and cleaner

component logic.

Tips for Creating Effective Custom Hooks

* Always name hooks starting with use .

¢ Keep the hook's internal logic isolated from component-specific details.

e Use React hooks internally within your custom hooks to manage state and side effects.

e Think about the composability of your hooks—combine smaller hooks to create more complex
behaviors when needed.

* Test your custom hooks separately to ensure reliability.

By creating well-structured custom hooks, you can significantly improve code reusability, readability,
and maintainability in your React applications.
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Examples of Custom Hooks

Creating custom hooks allows you to reuse stateful logic across different components, making your code
more modular and maintainable. Below are some common examples of custom hooks and their typical
implementations.

useFetch for Data Fetching

useFetch simplifies fetching data from an API and managing loading and error states.

import { useState, useEffect } from 'react';

function useFetch(url) {
const [data, setData] = useState(null);
const [loading, setLoading] = useState(true);
const [error, setError] = useState(null);

useEffect(() => {
let disMounted = true; // Prevent state updates if component unmounts
fetch(url)
.then((response) => response.json())
.then((data) => {
if (isMounted) {
setData(data);
setLoading(false);
}
b
.catch((err) => {
if (isMounted) {
setError(err);
setlLoading(false);
}
s
return () => {
isMounted = false;
b5
3, Lurll);

return { data, loading, error };

useDebounce for Input Debouncing

useDebounce delays updating the value until a specified delay has passed without changes, useful for
search inputs.

import { useState, useEffect } from 'react';
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function useDebounce(value, delay) {
const [debouncedValue, setDebouncedValue] = useState(value);

useEffect(() => {
const handler = setTimeout(() => {
setDebouncedValue(value);

}, delay);

return () => {
clearTimeout(handler);
}s
}, [value, delayl]);

return debouncedValue;

usePrevious for Tracking Previous State

Tracks the previous value of a state or prop.

import { useRef, useEffect } from 'react';

function usePrevious(value) {
const ref = useRef();

useEffect(() => {
ref.current = value;

}, [value]);

return ref.current;

useToggle for Boolean States

Simplifies toggling boolean states.

import { useState } from 'react';

function useToggle(initialValue = false) {
const [value, setValue] = useState(initialvalue);

const toggle = () => {
setValue((prev) => lprev);

}s

return [value, toggle];

useMedia for Responsive Checks
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Detects if a media query matches.

import { useState, useEffect } from 'react';

function useMedia(query) {
const [matches, setMatches] = useState(() => window.matchMedia(query).matches);

useEffect(() => {
const mediaQuerylList = window.matchMedia(query);
const listener = (event) => setMatches(event.matches);

mediaQuerylList.addListener (listener);
return () => mediaQueryList.removelListener(listener);

}, [queryl);

return matches;

Summary

These examples demonstrate how custom hooks encapsulate reusable logic, making your components
cleaner and more maintainable. Customize and combine these hooks to suit your application's specific

needs.
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Hook Composition

Hook composition is a powerful pattern in React that allows you to build complex, reusable logic by
combining multiple hooks into a single, cohesive unit. This approach promotes code reuse, improves
readability, and simplifies maintenance by encapsulating related behaviors.

Why Compose Hooks?

* Reusability: Compose common behaviors into custom hooks that can be shared across
components.

* Separation of Concerns: Break down complex logic into isolated, manageable units.

e Enhanced Testability: Isolated hooks are easier to test independently.

e Cleaner Components: Reduce component complexity by delegating logic to hooks.

Strategies for Composing Hooks

1. Calling Multiple Hooks in a Single Custom Hook
You can create a custom hook that internally calls multiple hooks to combine their functionalities:

function useCombinedLogic() {
const [state, setState] = useState(null);
const value = useDebounce(state, 500);
const fetchData = useFetchData(value);
// Perform other hook calls as needed
return { state, setState, fetchData };

}

2. Creating Higher-Order Hooks
Wrap existing hooks to extend their capabilities:

function useEnhancedState(initialValue) {
const [state, setState] = useState(initialValue);
const toggle = () => setState(prev => !prev);
return [state, setState, toggle];

}

3. Using Multiple Hooks in Components
Simply include multiple hooks in your component, but be mindful of the order and dependencies:

function MyComponent() {
const [count, setCount] = useState(0);
const prevCount = usePrevious(count);
const isReady = useIsReady();

// component logic

Best Practices for Hook Composition
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* Maintain Clear Boundaries: Keep each hook focused on a singular responsibility.

e Use Descriptive Names: Name hooks clearly to indicate their purpose.

¢ Avoid Over-Composition: Excessive nesting can reduce readability—find a balance.

e Compose Hooks Thoughtfully: Consider data flow and dependencies between hooks.

Example: Combining useState, useEffect,anda
Custom Hook

function useCustomCounter () {
const [count, setCount] = useState(0);

useEffect(() => {
document.title = “Count: ${count}’;
}, [count]);

const increment = () => setCount(prev => prev + 1);

return { count, increment };

}

This custom hook combines useState , useEffect , and custom logic to create a reusable counter
with side effects.

Conclusion

Hook composition unlocks the potential for building modular, maintainable, and scalable React
applications. By thoughtfully combining hooks, you can create rich behaviors encapsulated in simple,
reusable units, simplifying your component logic and enhancing overall code quality.

33



Optimizing Performance

Optimizing performance is a crucial aspect of building efficient React applications with hooks. Proper
use of React hooks can significantly reduce unnecessary renders, improve responsiveness, and ensure
smooth user experiences. This chapter explores best practices, common pitfalls, and advanced
techniques for maximizing the performance of your React components using hooks.

Memoization Best Practices

Memoization involves caching computed values or functions to avoid expensive recalculations on every

render. React provides hooks like useMemo and useCallback to facilitate this.

* useMemo: Use useMemo to memoize complex calculations or derived data that depend on
specific dependencies. This prevents re-computation unless dependencies change.

const expensiveValue = useMemo(() => computeExpensiveValue(a, b), [a, b]l);

e useCallback: Use useCallback tomemoize functions, especially when passing handlers to
child components to prevent unnecessary re-renders.

const handleClick = useCallback(() => {
// handle click
}, [dependencies]);

Avoiding Common Pitfalls

Misusing hooks can lead to performance issues. Be aware of these common pitfalls:

e Overusing useEffect : Avoid adding unnecessary side effects or dependencies that cause re-

executions or re-renders.

* Memory Leaks: Forgetting to clean up subscriptions or timersin useEffect can cause memory
leaks. Always return cleanup functions where necessary.

useEffect(() => {
const timer = setTimeout(() => {
// do something
}, 1000);
return () => clearTimeout(timer);

b s

e Improper Dependency Arrays: Ensure dependenciesin useMemo , useCallback , and
useEffect are correctly specified to prevent stale closures or missed updates.

Lazy Initialization

Use lazy initialization in useState when the initial state is derived from expensive computations:

const [value, setValue] = useState(() => computeInitialValue());
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This ensures the computation runs only once during initial render.

Splitting Components

Break down large components into smaller, focused components. This reduces rendering workload and
improves maintainability. Use React.memo to memoize pure components:

const MemoizedChild = React.memo(ChildComponent);

This prevents re-rendering when props haven't changed.

Lazy Loading Components

Implement code-splitting with React's lazy and Suspense toload components asynchronously,

reducing initial bundle size:

const LazyComponent = React.lazy(() => import('./MyComponent'));

function App() {
return (
<Suspense fallback={<div>Loading...</div>}>
<LazyComponent />
</Suspense>

)5

Profiling and Debugging

Utilize React DevTools profiler to identify unnecessary renders and performance bottlenecks. Pay
attention to hooks' dependency arrays and ensure proper memoization.

Summary

Optimizing performance with React hooks involves strategic memoization, careful dependency
management, component splitting, and leveraging lazy loading. Regular profiling and vigilant coding
practices are essential to maintain high-performance React applications.
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Testing Hooks

Testing React Hooks is a crucial part of ensuring your components behave correctly and are
maintainable over time. Since hooks are functions that contain stateful logic, testing them requires
specialized approaches to simulate their environment within your tests.

Unit Testing Custom Hooks

To effectively test custom hooks, you should isolate their logic from UI components. React Testing
Library provides utilities to facilitate this process:

Using renderHook from React Testing Library

The @testing-library/react-hooks package (now integrated into React Testing Library as of
version 13+) allows you to render hooks in a test environment and track their state and behavior.

import { renderHook, act } from '@testing-library/react-hooks'
import { useCounter } from './useCounter'

test('should increment counter', () => {
const { result } = renderHook(() => useCounter())

act(() => {
result.current.increment()

H

expect(result.current.count).toBe(1)

i)

Tips for Testing Hooks
e Always wrap hook calls within renderHook .

e Use act() toensure updates are processed.
e Mock external dependencies if your hook interacts with APIs or global objects.

Using React Testing Library

For hooks that are used within components, rendering the component with React Testing Library is
often more practical.

import { render, fireEvent } from '@testing-library/react'
import MyComponent from './MyComponent'

test('updates on button click', () => {
const { getByText } = render (<MyComponent />)

fireEvent.click(getByText('Click me'))
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expect(getByText('Clicked')).toBeInTheDocument()
b

Here, the component's implementation uses hooks internally, and testing simulates user interactions.

Mocking Dependencies

Hooks that depend on external data or APIs should be tested with mocked data to isolate their logic.

e Use jest.mock() tomock modules.
e Return mock data within your test to simulate different scenarios.

Best Practices for Testing Hooks

e Write small, focused tests for individual hook functionalities.

e Cover edge cases, such as initial state, side effects, and cleanup.
¢ Test hooks in both happy paths and failure scenarios.

e Use descriptive test names to clarify hook behavior expectations.

Summary

Testing hooks involves rendering them in a controlled environment, simulating interactions, and
verifying outcomes. Employ tools like renderHook for isolated testing and React Testing Library for
integration-like tests. Proper testing practices lead to more reliable, maintainable React applications.
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React Concurrent Mode & Hooks

React Concurrent Mode introduces a set of new capabilities that allow React to prepare multiple UI
states simultaneously. This mode enhances the user experience by making applications more responsive
and fluid, especially during complex rendering tasks. Hooks play a vital role in leveraging Concurrent
Mode effectively, but certain considerations and best practices are essential for maintaining optimal

performance and compatibility.

Overview of Concurrent Mode

e What Is Concurrent Mode?
It is an experimental feature of React that allows multiple tasks to be processed simultaneously
without blocking user interactions. Instead of rendering updates sequentially, React can interrupt,
prioritize, and resume work, leading to smoother UI updates.

¢ Benefits

o Improved responsiveness during heavy rendering processes
o Better handling of asynchronous data fetching
o Enhanced animations and transitions

* How It Works with Hooks
Hooks such as useTransition , useDeferredValue ,and useId are specifically designed
to work with Concurrent Mode, enabling fine-grained control over rendering behavior.

Compatibility of Hooks with Concurrent
Mode

Most built-in React Hooks are compatible with Concurrent Mode, but developers need to be aware of

certain nuances:

* useEffect and uselLayoutEffect
useEffect continues to run after rendering, which is compatible with Concurrent Mode.
However, uselLayoutEffect runssynchronously before the browser paints, so it should be
used cautiously to avoid blocking the main thread.

* useTransition and useDeferredValue
These hooks are explicitly designed for Concurrent Mode, allowing components to schedule non-
blocking updates.

e Custom Hooks
Custom hooks should be written with concurrency in mind, ensuring they do not cause side effects
that break UI consistency under concurrent rendering.

Best Practices When Using Hooks in
Concurrent Mode

38



* Minimize Immediate State Updates
Use deferred updates ( useTransition , useDeferredValue ) for non-essential UI updates to
prevent blocking the main thread.

¢ Avoid Side Effects in Early Lifecycle Hooks
Be cautious with effects that depend on immediate layout changes to prevent flickering or

inconsistent Ul states.

e Test Under Concurrent Conditions
Verify that custom hooks and components behave correctly when React switches between
synchronous and asynchronous rendering modes.

* Use useMutableSource for Shared External State
For external data sources, the useMutableSource hook can help prevent tearing and
inconsistent reads during concurrent rendering.

Future Directions

React continues to evolve its Concurrent Mode capabilities, and hooks are expected to adapt further to
enhance performance and developer ergonomics. Staying updated with the React RFCs, experimental
features, and the React documentation is essential for mastering hooks within this advanced rendering
paradigm.

Summary

* React Concurrent Mode optimizes rendering by enabling asynchronous task processing.

e Most hooks are compatible but require understanding of their execution timing.

e Use new hooks like useTransition and useDeferredValue toimprove responsiveness.

 Follow best practices to prevent side effects, memory leaks, and inconsistent Ul states.

e Testing and vigilant coding are critical in harnessing the full power of Concurrent Mode with
hooks.
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Designing with Hooks

React Hooks revolutionize the way we build components by promoting a more functional and declarative
style of programming. When designing React components with hooks, it's essential to adopt patterns
that enhance reusability, maintainability, and clarity. This chapter explores key principles and strategies

for effective component design using hooks.

Component Composition

Hooks enable flexible component composition by allowing you to assemble small, focused hooks into
more complex behaviors. Think of hooks as building blocks that can be combined to suit different

scenarios:

e Custom hooks as abstractions: Extract common logic into custom hooks to share functionality
across components.

* Hooks as decorators: Use hooks to add behaviors or side effects dynamically without modifying
component hierarchy.

State Management Strategies

Hooks facilitate diverse state management techniques:

* Local state with useState : For managing component-specific data.

e Shared state with useContext : For propagating state or functions through context.

* Reducer pattern with useReducer : When state logic becomes complex or involves multiple
sub-values.

Design components that leverage these tools appropriately, ensuring state is kept minimal and relevant.

Code Organization

Organizing code for clarity involves:

e Separation of concerns: Keep Ul rendering, state logic, and side effects in distinct hooks or
functions.

e Custom hooks: Encapsulate reusable logic, such as data fetching ( useFetch ), form handling, or
animations.

¢ Hook naming conventions: Prefix custom hooks with use to clearly identify hook-like behavior.

This approach makes components easier to read, test, and extend.

Best Practices in Hook Design

 Single Responsibility Principle: Design hooks to handle a specific piece of logic or behavior.

e Parameterization: Allow hooks to accept parameters to customize their behavior.

¢ Return meaningful values: Return states, functions, or objects that are directly usable in the
component.

* Avoid unnecessary re-renders: Use memoization ( useCallback , useMemo ) within hooks to
optimize performance.
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Example: Planning a Complex Component

When designing a complex feature, break it down into smaller hooks:

function useUserProfile(userId) {
const [profile, setProfile] = useState(null);
const [loading, setlLoading] = useState(true);
const fetchProfile = useCallback(async () => {
setLoading(true);
const data = await fetchUserData(userId);
setProfile(data);
setLoading(false);
}, [userId]);

useEffect(() => {
fetchProfile();
}, [fetchProfile]);

return { profile, loading, refetch: fetchProfile };
}

This modular approach simplifies debugging and future enhancements.

Summary

Designing with hooks emphasizes creating small, reusable, and purpose-driven hooks that compose
seamlessly into components. Prioritize clarity, separation of concerns, and performance optimization to
build scalable React applications. By following these principles, you'll craft components that are robust,
easy to maintain, and adaptable to evolving requirements.
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Common Pitfalls

React Hooks are powerful tools that facilitate cleaner and more efficient component code, but they
require careful usage to avoid common mistakes that can lead to bugs, performance issues, or
maintainability challenges. This chapter highlights some of the most common pitfalls developers
encounter when working with React Hooks and provides guidance on how to avoid them.

Overusing useEffect

Problem

Using useEffect excessively or unnecessarily can result in redundant side effects, performance
degradation, or complex, hard-to-trace component behaviors.

Tips
e Only include side effects that genuinely depend on specific dependencies.
e Avoid adding useEffect for tasks that can be handled within event handlers or direct rendering
logic.
e Use multiple useEffect hooks for separation of concerns, rather than bundling unrelated side

effects into a single hook.

Memory Leaks

Problem

Memory leaks can occur when effects subscribe to external sources (like event listeners, subscriptions,
or timers) without proper cleanup, especially if these effects run multiple times.

Tips

e Always return a cleanup function from useEffect toremove subscriptions or listeners.
e Be cautious with dependencies; ensure cleanup runs before re-running effects.

e Use useRef tohold mutable cleanup references if needed.

Improper Dependency Arrays

Problem

Incorrectly specifying dependencies can cause effects to run too often or not often enough, leading to
stale data or infinite loops.

Tips
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* Understand that dependencies should include all variables used inside useEffect thatare not
constants or derived from the effect scope.

e Utilize ESLint plugins ( eslint-plugin-react-hooks ) to enforce correct dependency arrays.

e Useinline comments ( // eslint-disable-next-1line ) sparingly and only when justified,
not to suppress genuine dependency issues.

Ignoring Lazy Initialization

Problem
Initializing state with computationally expensive values on every render can impact performance.
Tips

* Use lazy initialization by passing a function to useState :

const [value, setValue] = useState(() => computeExpensiveValue());

e This ensures that the computation occurs only once during initial render.

Failing to Follow Rules of Hooks

Problem

Violating React Hooks rules leads to inconsistent behavior and runtime errors.

Common Violations

e Calling Hooks inside loops, conditions, or nested functions.
¢ Not following the "top level" rule of Hooks.

Tips

e Always call Hooks at the top level of React function components or custom hooks.
e Do not call Hooks inside conditions, loops, or nested functions to maintain consistent hook

ordering.

Not Cleaning Up Effects

Problem

Failing to clean up effects can cause unintended side effects, such as memory leaks or duplicate event
handlers.

Tips

 Always include cleanup functions when effects subscribe to external resources.
e For example:
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useEffect(() => {
const handleResize = () => {/*x ... */};
window.addEventListener('resize', handleResize);
return () => {

window.removeEventListener('resize', handleResize);
}s
s [

Using State Improperly

Problem
Updating state in an unoptimized manner or setting state based on outdated values can cause bugs.
Tips

e When updating state based on previous state, use functional updates:

setCount(prevCount => prevCount + 1);

e Avoid directly modifying state objects or arrays; always create new copies to maintain
immutability.

Not Considering Concurrent Rendering

Problem

Assuming that effects run synchronously may cause issues in concurrent mode or with future React
features.

Tips

e Write effects that are resilient to multiple runs and possible suspensions.
e Avoid relying on effects to perform operations that need to be strictly synchronous.

Summary

By being aware of these common pitfalls, you can write more reliable, performant, and maintainable
React code. Always adhere to React Hooks best practices, leverage linting tools, and thoroughly test your
components to minimize these issues. Remember, thoughtful hook usage leads to cleaner and more
predictable React applications.
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Performance Tips

Optimizing React applications is essential for providing a smooth user experience and efficient
rendering. Hooks offer several techniques for enhancing performance while maintaining clean and
maintainable code. This chapter explores best practices for leveraging hooks to optimize your React apps
effectively.

Memoizing Callbacks and Values

useCallback

* Used to memoize functions so they do not recreate on every render.
e Ideal for passing functions as props to prevent unnecessary re-renders of child components.
e Example:

const handleClick = useCallback(() => {
// handle click
}, [dependencies]);

useMemo

e Memoizes computed values to avoid expensive recalculations.
e Useful for performance-critical calculations or derived data.
e Example:

const filteredItems = useMemo(() => {
return items.filter(item => item.active);
}, [items]);

Splitting Components

e Break down large components into smaller, manageable pieces.
e Enables React to optimize rendering by updating only affected parts.
e Use React's React.memo for functional components to prevent unnecessary re-renders:

const MemoizedComponent = React.memo(MyComponent);

Lazy Loading

* Load components only when needed using React's lazy and Suspense .
e Improves initial load time and reduces bundle size.
e Example:

const LazyComponent = React.lazy(() => dimport('./HeavyComponent'));
function MyComponent() {

return (
<Suspense fallback={<div>Loading...</div>}>
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<LazyComponent />
</Suspense>

)5

Avoiding Common Pitfalls

Overusing useEffect

e Excessive useEffect hooks can lead to unnecessary re-renders and complexity.
e Limit effects to necessary scenarios.
e Use dependency arrays carefully to prevent unintended effects.

Memory Leaks

¢ Clean up subscriptions, timers, or event listeners in useEffect 's cleanup function:

useEffect(() => {

const timer = setTimeout(() => { /* ... x/ }, 1000);
return () => clearTimeout(timer);
b, D

Improper Dependency Arrays

e Failing to specify dependencies can cause stale values or excessive calls.

* Always include all external variables used inside useEffect , useCallback ,or useMemo in
their dependency arrays.

* Use linting tools like ESLint with React plugin to catch missing dependencies.

Additional Tips

* Use useRef to persist mutable values without triggering a re-render.

 Profile your React app with React DevTools to identify performance bottlenecks.

e Prioritize code readability and maintainability over premature optimization.

e Combine multiple performance techniques judiciously to achieve the desired results.

Summary

Leveraging React hooks for performance requires understanding their behavior and applying best
practices such as memoization, component splitting, lazy loading, and careful effect management.
Regular profiling and cautious optimization will ensure your React application remains fast, responsive,
and easy to maintain.
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References and Resources

Official React Documentation

* React Official Documentation
The primary resource for all things React, including comprehensive guides on hooks, component
APIs, and best practices.

Community Libraries

* React Router Documentation
Essential for routing in React applications, often used alongside hooks for navigation and route
management.

¢ React Query
A powerful data-fetching library that simplifies server state management, integrating seamlessly
with hooks.

e Jest
For testing React hooks and components.

* React Testing Library
Recommended for testing React components and hooks with an emphasis on user-centric tests.

Blogs and Tutorials

e Kent C. Dodds' Blog
In-depth tutorials and insights on React hooks and advanced patterns.
e Dan Abramov’s Overreacted Blog
Posts on React concepts, features, and best practices.
e Egghead.io React Hooks Courses
Video tutorials covering fundamentals and advanced topics of React hooks.
* Frontend Masters React Courses
Structured courses on React, often focusing on hooks and modern React features.

Additional Resources

¢ React Hooks API Reference
Official API documentation for all built-in hooks.
* Use Hooks ESLint Plugin
Enforces the Rules of Hooks and best practices via ESLint.

Note: Always ensure to check the latest updates on official documentation and community resources, as
React and its ecosystem are continuously evolving.

47


https://reactjs.org/docs/getting-started.html
https://reactrouter.com/
https://react-query.tanstack.com/
https://jestjs.io/
https://testing-library.com/docs/react-testing-library/intro/
https://kentcdodds.com/blog
https://overreacted.io/
https://egghead.io/browse/frameworks/react
https://frontendmasters.com/teachers/kent-c-dodds/
https://reactjs.org/docs/hooks-reference.html
https://github.com/facebook/react/tree/main/packages/eslint-plugin-react-hooks

Migration Guide

Migrating from class components or older React codebases to using React Hooks can significantly
improve your code's clarity, reusability, and performance. This guide provides structured steps and best
practices to facilitate a smooth transition.

From Class Components to Hooks

1. Understand the Differences
Before starting the migration, familiarize yourself with:

¢ The lifecycle methods replaced by Hooks ( componentDidMount , componentDidUpdate ,
componentWillUnmount )

e The shift from instance variables and this.state to useState

e The move from this.setState to state updater functions

2. Convert State Management
Replace this.state and this.setState with useState .
Before:

class MyComponent extends React.Component {
state = { count: 0 };

increment = () => {
this.setState({ count: this.state.count + 1 });

}s
render () {
return (
<div>
<p>{this.state.count}</p>
<button onClick={this.increment}>Increment</button>
</div>
)3
}
}
After:

import React, { useState } from 'react';

function MyComponent() {
const [count, setCount] = useState(0);

const increment = () => setCount(prevCount => prevCount + 1);
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return (
<div>
<p>{count}</p>
<button onClick={increment}>Increment</button>
</div>

)

3. Replace Lifecycle Methods with useEffect

Lifecycle logic can be migrated to the useEffect Hook.
Example:

useEffect(() => {
// Fetch data or subscribe to events here

return () => {
// Cleanup code
15

}, [dependencies]);

4. Manage Context with useContext
If your class component used Context.Consumer , replace it with useContext .
import React, { useContext } from 'react';

const MyContext = React.createContext();

function MyComponent() {
const contextValue = useContext(MyContext);
// Use contextValue directly

Handling Legacy Code and Libraries

e Gradually refactor class components into functional components.

* Use Hooks in new components to gradually replace older patterns.

e Some third-party libraries may still rely on classes; consider migrating or wrapping them
accordingly.

Best Practices During Migration

* Migrate incrementally: convert one component at a time.

¢ Test thoroughly after each change.

e Refactor common logic into custom hooks to avoid code duplication.

e Use ESLint ruleslike eslint-plugin-react-hooks to ensure proper Hook usage.

Additional Resources
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¢ React Official Hooks Documentation
e Hooks at a Glance
* Migrating from Classes
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