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introduction

— N\

React has become a staple in modern web development,
and for good reason. With its ability to create reusable Ul
components and efficiently update the Ul based on changes
to the data, it has revolutionized the way developers build
complex web and mobile applications.

In this book, we will explore the full potential of React, from
the basics of setting up a development environment and
building simple components, to more advanced concepts
such as server-side rendering and performance
optimization.

We'll start with an overview of React's core concepts,
including the virtual DOM, JSX syntax, and component
lifecycle methods. From there, we'll dive into building our
own custom components and exploring various techniques
for managing state and props.

As we progress through the book, we'll tackle more complex
topics, such as handling user input, routing, and
asynchronous data loading. We'll also explore the wider



React ecosystem, including popular tools and libraries such
as Redux, React Router, and Next.js.

By the end of this book, you'll have a solid understanding of
React and its related tools, and be ready to tackle any
project with confidence. Whether you're a seasoned
developer looking to upgrade your skills or a newcomer to
web development, this book is the perfect guide to
mastering React and building dynamic, interactive user
interfaces.
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New ECMAScript Syntax
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ECMAScript is the standard scripting language used by
JavaScript, and it is continually evolving to improve the
language's capabilities and performance. The latest versions
of ECMAScript introduce new syntax and features that make
writing and maintaining JavaScript code easier and more
efficient.

One of the most significant updates in ECMAScript is the
introduction of arrow functions, which provide a more
concise and readable way to write functions in JavaScript.
Arrow functions are especially useful for writing shorter,
one-line functions, and they also provide a lexical this
binding that helps prevent common errors in function scope.

Another new feature in ECMAScript is template literals,
which provide a more flexible and powerful way to create
strings in JavaScript. Template literals allow for embedded



expressions, which can be used to generate dynamic
content or perform calculations directly within the string.

Other new syntax additions include the let and const
keywords for variable declarations, destructuring
assignments for unpacking values from arrays and objects,
and the spread operator for passing arguments or iterating
over collections.
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Popularity of Functional JavaScript
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Functional programming has gained significant popularity in
recent years, and JavaScript is no exception. With the
introduction of new language features and libraries,
functional programming has become an increasingly popular
approach to writing JavaScript code.

Functional programming emphasizes the use of pure
functions, which do not modify their input and have no side
effects. This style of programming makes it easier to reason
about code and reduces the risk of bugs and unexpected
behavior. Additionally, functional programming encourages
the use of immutable data structures, which can improve
performance and simplify code.

JavaScript libraries such as Lodash, Ramda, and
Immutable.js provide functional programming utilities and
data structures that make it easier to write functional
JavaScript code. These libraries have gained popularity
among JavaScript developers and have helped to popularize
functional programming techniques in the language.



Furthermore, the rise of reactive programming and
frameworks such as React and Angular have further fueled
the popularity of functional programming in JavaScript.
These frameworks heavily rely on the functional
programming paradigm and provide developers with
powerful tools to create dynamic, reactive user interfaces.

In conclusion, functional programming has become
increasingly popular in JavaScript due to its benefits in code
simplicity, readability, and maintainability. With the rise of
reactive programming and the availability of functional
programming libraries, functional programming is likely to
continue to be a popular approach to writing JavaScript
code.
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JavaScript Tooling Fatigue
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JavaScript tooling has evolved rapidly in recent years,
providing developers with a wide range of tools and
frameworks to aid in development. However, this
abundance of tools and frameworks has also led to a
phenomenon known as "tooling fatigue."

Tooling fatigue refers to the feeling of being overwhelmed
by the number of tools and libraries available, each with
their own set of features, strengths, and weaknesses. This
can lead to confusion, decision paralysis, and frustration

among developers, especially those who are new to the
ecosystem.

One reason for tooling fatigue in JavaScript is the rapid pace
of development and the constant release of new
frameworks and libraries. Keeping up with the latest tools
and deciding which ones to use can be challenging,
especially for developers who do not have the time or
resources to thoroughly evaluate each option.



Another factor contributing to tooling fatigue is the
complexity of modern web development. Building a modern
web application often requires a combination of front-end
and back-end technologies, as well as build tools, testing
frameworks, and deployment tools. The sheer number of
tools needed to build a complete application can be
overwhelming, especially for small development teams.

To address tooling fatigue, some developers advocate for a
back-to-basics approach, using simpler tools and
frameworks that solve specific problems rather than trying
to use a one-size-fits-all solution. Additionally, more
experienced developers can mentor newer developers and
provide guidance on which tools and libraries to use and
when.
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Why React Doesn’t Have to Be Hard
to Learn
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One reason why React may seem difficult to learn is its use
of JSX syntax. JSX allows developers to write HTML-like code
within their JavaScript files, which can be unfamiliar and
confusing at first. However, with practice and familiarity, JSX
can become a powerful and intuitive way to build user
interfaces.

Another reason why React may seem challenging is its focus
on components. React encourages developers to build
small, reusable components that can be combined to create
more complex user interfaces. While this can be a shift in
thinking for developers used to building monolithic
applications, it ultimately leads to more modular,
maintainable code.

To make learning React easier, there are many high-quality
resources available, such as online tutorials, courses, and
documentation. Additionally, many developers find it helpful
to learn React through hands-on practice, building small



projects and experimenting with different features and
techniques.

Another approach to learning React is to focus on core
concepts, such as the component lifecycle, state and props,
and event handling. By understanding these fundamental
concepts, developers can quickly build more complex
applications and take advantage of the full power of React.

Finally, it's worth noting that React is continually evolving,
and new features and updates are released regularly. While
this can be intimidating for developers just starting, it also
means that there are always new opportunities to learn and
improve.
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React’s Future

— N\

React has become an essential tool for building modern web
and mobile applications, and its future looks bright as it
continues to evolve and improve. we'll explore some of the
exciting developments on the horizon for React and what
they mean for developers.

Improved Performance

React's virtual DOM makes it efficient at rendering large and
complex user interfaces, but there is always room for
improvement. The React team is working on optimizing the
reconciliation algorithm, which is responsible for
determining which parts of the Ul need to be updated when
changes occur. They are also exploring server-side rendering
to further improve performance and reduce the time it takes
to load the initial page.

Accessibility React

is committed to making applications accessible to everyone,
regardless of their abilities or disabilities. The React team is



working on improving the accessibility of core React
components, including making it easier to use with screen
readers and keyboard navigation. They are also providing
guidance to developers on how to build accessible
applications with React.

Mobile Applications

React has become an increasingly popular choice for
building native mobile applications with React Native. The
React team is investing in improving the performance and
reducing the size of React Native apps, making it easier to
build high-quality, performant mobile applications. They are
also exploring new features, such as support for concurrent
rendering and better support for native modules.

Emerging Technologies

React's versatility has made it a popular choice for building
user interfaces in a wide range of contexts, including
desktop applications and virtual and augmented reality
experiences. The React team is exploring ways to make
React more compatible with emerging technologies, such as
WebAssembly and WebVR, opening up new possibilities for
building interactive experiences on the web.
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Declaring Variables in ES6
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ECMAScript 6 (ES6) introduced several new features to the
JavaScript language, including new ways to declare
variables. In this article, we'll explore the different ways to
declare variables in ES6 and how they differ from traditional
variable declarations in JavaScript.

Let and Const

The and keywords are new ways to declare variables in ES6.
The keyword is used to declare a block-scoped variable that
can be reassigned a new value. The keyword is used to
declare a block-scoped constant variable whose value
cannot be changed after it is initialized.

For example:

let x = 1;
const ¥y = 2;

In this example, x is a variable that can be reassigned a new
value, while y is a variable whose value cannot be changed.



Block Scoping

One of the key differences between traditional variable
declarations in JavaScript and and declarations in ES6 is
block scoping. Block scoping means that variables declared
with and are only available within the block they are
declared in, whereas variables declared with are function-
scoped.

For example:

function nyFunction() {
var x = 1;

let vy = 2;
if (true) {
var x = 3,
let y = 4
consol e, log(x): JJ OQutput: 3
consol e. logly): // Cutput: 4

}
consol e, loglx): // Cutput: 3

consol el ogly): // Cutput: 2

I —

In this example, the variable x is redeclared within the
block, causing the value of the outer x to be changed. The
variable y, on the other hand, is block-scoped and retains its
original value.

Template Literals

Another new feature in ES6 is template literals, which
provide a more flexible and powerful way to create strings in
JavaScript. Template literals allow for embedded



expressions, which can be used to generate dynamic
content or perform calculations directly within the string.

For example:

l et narme = '] ohn';
let greeting = Hello, ${narme}! .
consol e. | oglgreeting): // Qutput: Hello, |ohn!

In this example, the variable is assigned a template literal
that includes an embedded expression (${ }) that evaluates
to the value of the name variable.

Overall, the new variable declaration features in ES6,
including , , and template literals, provide developers with
more powerful and flexible ways to declare and manipulate
variables in JavaScript. By using these new features,
developers can write cleaner, more efficient code that is
easier to read and maintain.



N——

Template Strings
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Template strings, also known as template literals, are a new
feature introduced in ECMAScript 6 (ES6) that provide a
more flexible and powerful way to create strings in
JavaScript.

Template strings allow you to embed expressions inside
string literals using the syntax. The expression can be any
valid JavaScript expression, including variables, function
calls, and arithmetic operations.

For example, suppose we have a variable containing a
person's name. We can use a template string to create a
customized greeting for that person like this:

const narme = '] chn';
const greeting = "Hello, ${narme}! "
consol e. | oglgreeting): // oQutput: Hello, ] ohn!

I



In this example, the variable is embedded inside the
template string using the ${} syntax. When the string is
evaluated, the value of the variable is inserted into the
string, resulting in the output "Hello, John!".

Template strings can also be used for multiline strings,
which are not possible with traditional string literals. To
create a multiline string with a template string, simply use
line breaks within the string:

const rmessage = This is a
mul tiline

string. "
consol e. | ogl rmessage) ;

[ Cutput:

/] This is a
Jiomultiline
i string.

In addition to the ${} syntax, template strings also support
the use of backticks (") to create the string literal, and
escape sequences such as \n for newline and \t for tab.



N——

Default Parameters
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Default parameters are a new feature introduced in
ECMAScript 6 (ES6) that allow developers to specify default
values for function parameters. This feature provides a more
concise and flexible way to handle missing or undefined
parameter values in JavaScript functions.

To specify a default value for a parameter, simply assign the
default value to the parameter in the function declaration.
For example, suppose we have a function that takes two
parameters, x and y, but y is optional and has a default
value of 0:

function multiplylx, v =0) {
returnm x * y;

}

consol e.loglrmul tiply(2)); // Output: O
consol e. loglrmul tiplyl2, 3)):; j/ Output: 6

In this example, the function has a default value of 0 for the
y parameter. If the y parameter is not provided when the
function is called, the default value of 0 is used instead. If



the y parameter is provided, the value passed in is used
instead.

Default parameters can also reference other parameters in
the function declaration, allowing for more advanced default
value handling. For example:

function addla, b =a) {
return a + b

s

consol e. |l ogladd(2)); // Cutput: 4
consol e, logladd(2, 3)):; // Cutput: 5

In this example, the function has a default value of a for the
b parameter. If the b parameter is not provided when the
function is called, the default value of a is used instead. If
the b parameter is provided, the value passed in is used
instead.



N——

Arrow Functions
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Arrow functions are a new feature introduced in ECMAScript
6 (ES6) that provide a more concise and expressive way to
write JavaScript functions. Arrow functions have a simplified
syntax and a more intuitive binding, making them a popular
choice for many developers.

To create an arrow function, use the => syntax to separate
the function parameters from the function body. For
example, suppose we have a function that takes two
parameters and returns their sum:

const add =({a, bl == {
return a + b;

}

consol e. l ogladd(2, 3)): j/ Cutput: 5

In this example, the add function is defined as an arrow
function using the => syntax. The function takes two
parameters, a and b, and returns their sum.



Arrow functions also have a more intuitive binding
compared to traditional functions. In traditional functions,
the value of is determined by the calling context, which can
lead to unexpected behavior in some cases. Arrow
functions, on the other hand, inherit the value from the
enclosing scope, making them more predictable and easier
to reason about.

For example, suppose we have an object with a method that
defines a traditional function:

const person = {
narme: '] ohn',
sayHel | o functionl
consol e. | og( ™ Hel

s
s

1

)
o, ny narme is ${this.name} );

person.sayHel lol); // Qutput: Hello, ny narme is | chn

In this example, the method defines a traditional function,
which uses the keyword to access the property of the object.

Now, suppose we redefine the method using an arrow
function:

const person = {
narme: '] ohn',
sayHel lo: () = {
consol e. |l ogl "Hel lo, ny narme is ${this.name} ).

s
}

person. sayHel lo(); // Cutput: Hello, my narme is undefined

In this example, the method is redefined as an arrow
function, which causes the keyword to inherit the value from
the enclosing scope. As a result, the property of the object is
not accessible, and the output is "Hello, my name is
undefined".
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Transpiling ES6
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Transpiling ES6 (also known as ECMAScript 2015) is the
process of converting code written in the latest version of
JavaScript into code that is compatible with older browsers
and environments. While ES6 introduced many new features
and improvements to the JavaScript language, not all
browsers and environments support them yet. By transpiling
ES6 code, developers can ensure that their code runs
correctly and consistently across a wide range of devices
and platforms.

The most popular tool for transpiling ES6 code is Babel.
Babel is a JavaScript compiler that can convert ES6 code
into equivalent code that runs in older browsers and
environments. Babel can also convert other modern
JavaScript features, such as arrow functions, destructuring,
and template literals, into code that is compatible with older
environments.

To use Babel, you need to install it and configure it to
transpile your ES6 code. Typically, this involves setting up a
build system or task runner, such as webpack or Gulp, to



automatically transpile your code as part of the build
process. Once Babel is set up, you can write code in ES6
and let Babel handle the transpilation process for you.

For example, suppose we have an ES6 module that exports
a function that uses a template literal:

export const sayHello = (narme) = {
consol e. | ogl "Hel | 0, ${nare}! ).

s

To transpile this code with Babel, we would need to set up a
build system that uses Babel to convert the code to ES5
syntax. Once the build system is set up, we can write code
in ES6 and let Babel handle the rest:

"Use strict";

Chbj ect . defi neProperty(exports, " _ eshbdul e", {
val ue: true
}

exports,.sayHello = void 0;

me) == {

const sayHel | o
[ , ".concat(narme, "!"));

consol e. | og

I§

exports.sayHel |l o = sayHel | o;

= (na
"Hel | o

In this example, Babel has converted the ES6 code into
equivalent ES5 code that is compatible with older browsers
and environments.
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ES6 Objects and Arrays
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ES6 introduced several new features to JavaScript that make
it easier and more convenient to work with objects and
arrays. In this article, we'll explore some of these features
and how they can improve your code.

Object Destructuring Object destructuring allows you to
extract properties from an object and assign them to
variables in a single statement. This can make your code
more concise and easier to read, especially when working
with complex objects.

For example, suppose we have an object representing a
person:

const person = {
nare: '] ohn',
age: 30,
address: {
street: '123 Main St',
city: ' Anytown',
state: 'CA
s
F



To extract the and properties and assign them to variables,
we can use object destructuring:

I —

const { nmarme, age } = person;
consol e. | oglnare); // Qutput: ]ohn
consol e. | oglage): [/ CQutput: 30

In this example, we are using object destructuring to extract
the and properties from the object and assign them to
variables with the same name.

Array Destructuring Array destructuring is similar to object
destructuring, but it works with arrays instead of objects. It
allows you to extract elements from an array and assign
them to variables in a single statement.

For example, suppose we have an array of numbers:

const nurbers =[1, 2, 3, 4, 5];

To extract the first two elements and assign them to
variables, we can use array destructuring:

const [a, b] = nurbers;
consol e.logla): // OQutput: 1
consol e. loglb): j/ Output: 2

In this example, we are using array destructuring to extract
the first two elements from the array and assign them to
variables a and b.



Spread Operator The spread operator (...) allows you to
spread the contents of an array or object into a new array or
object. This can make it easier to merge arrays or objects or
create copies of them.

For example, suppose we have two arrays:

const arrl =[1, 2, 3]
const arr2 =[4, 5, 6]

To merge the two arrays into a new array, we can use the
spread operator:

const n@rged =[...arrl, ...arr2];
consol e. | ogl merged); f/ Qutput: [1, 2, 3, 4, 5, 6]

In this example, we are using the spread operator to spread
the contents of and into a new array called .



N——

Destructuring Assignment
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Destructuring assignment is a new feature introduced in
ECMAScript 6 (ES6) that allows you to extract values from
arrays or properties from objects and assign them to
variables using a shorthand syntax. This feature can make
your code more concise and easier to read, especially when
working with complex data structures.

Array Destructuring To extract values from an array using
destructuring assignment, you use square brackets [] to
define the variables and then assign the array to those
variables:

const nurbers =[1, 2, 3];
const [a, b, c¢] = nunbers;
consol e loglal: // Output: 1
consol e. loglbl; j/ Output: 2
consol e loglc): /) Output: 3

In this example, the array [1, 2, 3] is assigned to the
variables a, b, and c using destructuring assignment.



You can also use destructuring assignment to extract values
from nested arrays:

const nunbers =[1, [2. 3]. 4]
const [a, [k, ¢]., d] = nunbers;

consol e. l oglal; // Output:
consal e. | oglb): /) Cutput:
(e)s 1
(d)s 1

£l b

consol e. | og Qut put
consol e, | og Qut put

In this example, the nested array [2, 3] is assigned to the
variables b and c using destructuring assignment.

Object Destructuring To extract properties from an object
using destructuring assignment, you use curly braces {} to
define the variable names and then assign the object to
those variables:

const person = {
narme: '] ohn',
age: 20,
address: {
street: '123 Main St',
city: ' Anytown',
state: ' CA
Iy
I

const { narme, age, address: { city } } = person;

consol e. | ogl nare); [/ Output: ]ohn
consol e. | oglage): [/ Cutput: 30
consol e. loglcity): // Qutput: Anytown

In this example, the properties , , and are assigned to
variables using destructuring assignment. Note that we can
also destructure a nested property by using the : syntax to
rename the variable.
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Object Literal Enhancement
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Object literal enhancement is a new feature introduced in
ECMAScript 6 (ES6) that allows you to define object
properties more concisely and expressively. This feature can
make your code more readable and reduce the amount of
boilerplate code you need to write.

Shorthand Property Names One aspect of object literal
enhancement is shorthand property names. Instead of
explicitly defining property nhames and values in an object
literal, you can use a shorthand syntax to automatically
define properties with the same name as their variable
counterparts:

const narme = '] chn';
const age = 30;

const person = { nare, age };

consol e. | oglpersen); J/ Cutput: { nare: ']ohn', age: 30 }

In this example, we are using shorthand property names to
define the and properties of the object. The property names



are automatically derived from the variable names.

Computed Property Names Another aspect of object literal
enhancement is computed property names. This feature
allows you to dynamically compute property names based
on expressions:

const prop ="'narme' .

const person =

[propl: '] chn',
age: 30
ks
conscl e, | ogl person); // CQutput: { name: ']Jchn', age: 30 }

In this example, we are using computed property names to
define the name property of the object based on the value
of the variable. The property name is computed at runtime
based on the expression [ ].

Method Shorthand Object literal enhancement also allows
you to define methods more concisely using method
shorthand:

const person = {
narme: '] ohn',
age: 230,
sayHel l o) {
consol e. logl "Hello, ny narme is ${this. name} }:

}
I

person.sayHel lol); j/ output: Hello, nmy narme is | chn

In this example, we are using method shorthand to define
the method of the object. The method is defined using a
shorthand syntax that omits the keyword and the colon (:)
between the method name and the function bodly.
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The Spread Operator
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The spread operator ( ... ) is a new feature introduced in
ECMAScript 6 (ES6) that allows you to spread the contents
of an array or an object into a new array or object. The
spread operator can make it easier to work with arrays and
objects, especially when you need to combine or manipulate
their contents.

Spread Operator with Arrays With arrays, the spread
operator can be used to concatenate arrays or to create a
new array with elements from an existing array:

const arrl =[1, 2, 3]
const arrz =[4, 5, &];
const concatenated =[...arrl, ...arr2];

consol e. | ogl concatenated); // Qutput: [1, 2, 3, 4, 5, &]

const copy =[...arrl];
consol e. | oglcopy): // Qutput: [1, 2, 3]

In the first example, we are using the spread operator to
concatenate and into a new array called . In the second



example, we are using the spread operator to create a new
array with the elements from .

Spread Operator with Objects With objects, the spread
operator can be used to clone an object or to merge objects:

const objl ={a 1, b 2}
const obj2 ={c: 3, d 4}
const cloned = { ...0bj1 }:
consol e. |l oglcl oned); /f CQutput: { a 1, b 2}

const merged = { ...obj1, ...0bj2 }
consol e. | oglmerged); /) Cutput: { a 1, b: 2, c: 3, d 4}

In the first example, we are using the spread operator to
clone into a new object called . In the second example, we
are using the spread operator to merge and into a new
object called .

Spread Operator with Functions The spread operator can
also be used with functions to pass arrays or objects as
individual arguments:

const nunbers =[1, 2, 3];

function sumfa, b, ) {
return a +b + ¢

}

consol e, | oglsurmt . . . nurbers)): // Cutput: 6

In this example, we are using the spread operator to pass
the elements of as individual arguments to the function.
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Promises
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Promises are a new feature introduced in ECMAScript 6
(ES6) that provide a more elegant and robust way to handle
asynchronous operations in JavaScript. A promise is an
object that represents the eventual completion (or failure) of
an asynchronous operation and allows you to write more
reliable and maintainable asynchronous code.

Promise States A promise can have one of three states:

Pending: The initial state of a promise before it is resolved
or rejected.

Resolved: The state of a promise when it has successfully
completed.

Rejected: The state of a promise when it has failed or
encountered an error.



Creating Promises You can create a promise using the
constructor, which takes a function with two parameters:
and . The parameter is a function that you call when the
operation completes successfully, and the parameter is a
function that you call when the operation encounters an
error:

const promse = new Promse((resolve, reject) == {
{/ Performasynchronous operation
// 1f successful, call resolwvel) with the result
{j I'f an error occurs, call reject() with the error

H

Using Promises Once you have a promise, you can use it to
handle the results of an asynchronous operation using the
and methods. The then method is called when the operation
completes successfully, and the method is called when the
operation encounters an error:

promse
thenl{result == {
{/ Handl e successful conpl etion

})
.catchlerror == {
/| Handl e error

M

In this example, we are using the and methods to handle
the results of a promise. If the promise is resolved
successfully, the method is called with the result. If the
promise is rejected or encounters an error, the method is
called with the error.

Chaining Promises Promises can also be chained together
using the method, which allows you to perform multiple
asynchronous operations in sequence:



pror se
thenlresultl == {
{{ Performanot her asynchronous operation
return anot herProm se;
})
thenl(resultz == {
{/ Handle the result of the second operation

H
.catchlerror == {
/| Handl e error

M

In this example, we are chaining two promises together
using the method. When the first promise is resolved
successfully, the method is called with the result. Inside the
method, we can perform another asynchronous operation
and return another promise. The second promise is then
resolved, and the method is called again with the result. If
either promise is rejected or encounters an error, the
method is called.



N——
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— N\

Classes are a new feature introduced in ECMAScript 6 (ES6)
that provide a more convenient and intuitive way to create
objects and define their behavior. A class is a blueprint for
creating objects that share the same properties and
methods, and it allows you to create objects with a
consistent structure and behavior.

Class Definition To define a class in JavaScript, you use the
class keyword followed by the name of the class and a pair
of curly braces that enclose the class definition:

cl ass Person {
construct or( nare, age) {
thi s. name = narme;
this. age = age;

}

sayHel | o) {
consol e. | ogl "Hello, ny name is ${this.name} ).

s
I

In this example, we are defining a class called with a
constructor that takes two parameters ( and ) and initializes



the object properties with those values. The class also has a
method called that logs a message to the console.

Creating Objects from Classes To create an object from a
class, you use the keyword followed by the name of the
class and any arguments required by the constructor:

const john = new Person('| ohn', 30);
john. sayHellel): j/ Cutput: Hello, ry nare is | chn

In this example, we are creating a new object called with the
name "John" and the age of 30. We can then call the method
on the object to log a message to the console.

Class Inheritance One of the benefits of using classes is that
you can create subclasses that inherit properties and
methods from their parent classes. This allows you to define
a common set of properties and methods in a parent class
and then extend or modify those properties and methods in
the subclasses:

cl ass Student extends Person {
construct or( nare, age, major) {
super ( nare, age) ;
this.major = raj or:

s

sayHel l o) {
super . sayHel | of ) ;
consol e. l ogl " 1" mstudying ${this.mejor} );
s
s

In this example, we are defining a subclass called that
extends the class. The class has a constructor that takes
three parameters (, , and ) and initializes the object
properties with those values. The class also has a modified
method that calls the parent method and then logs a
message that includes the student's major.



N——

ES6 Modules
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ES6 modules are a new feature introduced in ECMAScript 6
(ES6) that provide a more standardized and flexible way to
organize and share code in JavaScript. A module is a self-
contained unit of code that encapsulates a set of related
functionality and can be reused across different parts of an
application or even different applications.

Module Definition To define a module in JavaScript, you use
the keyword followed by the name of the module and any
functions or variables that you want to export:

{f rmodule.js

export function sayHel | ol name) {
consol e. | ogl "Hel | o0, ${narme}! ).

}

export const Pl = 3, 14158;

In this example, we are defining a module called that
exports a function called and a constant variable called .



Any other module that imports this module will be able to
access these exports.

Module Import To import a module in JavaScript, you use the
keyword followed by the name of the module and any
specific exports that you want to import:

/1 app.js
import { sayHello, Pl } from'./rodule.js':

sayHel lo(')ohn'); // Cutput: Hello, | ohn!
consol e, log(Pl): // Cutput: 3.141589

In this example, we are importing the function and the PI
constant variable from the module. We can then call the

function with a name argument and log the value of the

variable to the console.

Module Default Export In addition to named exports,
modules can also have a default export that represents the
main functionality of the module:

(] rodule. s

export default function sayHel | ol nare) {
consol e. | ogl " Hel | o, ${narme}' ")

}

In this example, we are defining a default export for the
module that exports a function called . When we import this
module, we can use a different syntax to access the default
export:

Il app.js
i mport sayHello from' . /rodul e.js';

sayHel l ol ohn' ); /7 CQutput: Hello, | ohn!



In this example, we are importing the default export of the
module using a different syntax that omits the braces
around the export name.



N——

Common])S
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Common]JS is a module format for JavaScript that is used
primarily in server-side environments, such as Node.js.
Common)S modules allow you to organize and share code
across different files and modules in a similar way to ES6
modules, but with some differences in syntax and behavior.

Module Definition To define a CommonJS module in
JavaScript, you use the object to export functions or
variables that you want to share:

{f rmodule.js

function sayrel | ol nare) {
consol e. | ogl "Hel l o0, ${nare}! ).

}
const Pl = 3, 14159;

modul e, exports = {
sayHel | o,

P

%



In this example, we are defining a CommonJS module called
that exports a function called and a constant variable called
. Any other module that requires this module will be able to
access these exports.

Module Require To require a Common)S module in
JavaScript, you use the function followed by the path to the
module:

Il app.js
const modul e = require(' ./ rmodul e' ) ;

rodul e, sayHel | ol John' )/ Cutput: Hello, | ohn!
consol e | oglrmodul e PI): J/ CQutput: 3. 14159

In this example, we are requiring the module and accessing
its exports using the object. We can then call the function
with a name argument and log the value of the variable to
the console.

Module Caching One important difference between
Common)S modules and ES6 modules is that Common])S
modules are cached after they are loaded. This means that
if you require the same module multiple times in your
application, the module will only be loaded and executed
once, and subsequent calls will return a cached copy of the
module:

[] app.js

const rmodul el = require(' ./ modul e );
const rmodul e2 = require(' . /rodul e )

consol e. | ogl modul el = rodul 2); /) Cutput: true

In this example, we are requiring the module twice and
comparing the two resulting objects. Because Common])S



modules are cached, the two objects are the same, and the
comparison returns .
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What It Means to Be Functional
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Being functional in programming means that you follow a
programming paradigm called functional programming. In
functional programming, the focus is on writing code that is
declarative, pure, and composable. This approach
emphasizes writing functions that take input and return
output, without modifying any state or causing side effects.

Declarative Programming Declarative programming is a
programming paradigm where you express what you want
to achieve, rather than how to achieve it. In functional
programming, this means that you write functions that
declare what they do, rather than how they do it. This
approach can make your code more readable, modular, and
reusable, and can make it easier to reason about the
behavior of your code.



Pure Functions Pure functions are functions that have no
side effects and always return the same output given the
same input. This means that pure functions do not modify
any state outside of their scope, and do not depend on any
mutable state or external resources. Pure functions are
idempotent, meaning that calling them multiple times with
the same input will always return the same output, and they
are also easier to test, debug, and reason about.

Composability Composability is the ability to combine
simple functions to create more complex functions. In
functional programming, you write functions that are
composable, meaning that they can be combined with other
functions to create new functions with different behavior.
This approach can make your code more modular, flexible,
and reusable, and can make it easier to solve complex
problems by breaking them down into smaller, more
manageable parts.

Some of the benefits of functional programming include:

Better code organization and reuse
Easier testing and debugging
Increased parallelism and concurrency
Improved performance and scalability

Reduced complexity and maintenance costs



N——

Imperative Versus Declarative
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Imperative and declarative are two different programming
paradigms that describe different approaches to writing
code.

Imperative Programming Imperative programming is a
programming paradigm where you write code that describes
how to achieve a certain goal. This approach emphasizes
writing code that is procedural and follows a specific set of
instructions. In imperative programming, you write code
that explicitly details the steps that the computer should
take to execute a specific task.

For example, consider the following imperative code that
calculates the sum of an array of numbers:



function sumd nurers) {
let result = 0;
for (let i =0; i < nurbers.length; i+H {
result 4= nurbers[i];
T

return result;

}

const nurbers =[1, 2, 2, 4, 5];
const total = surfnurbers);
consol e. logltotal ); j/ Qutput: 15

In this example, we are using a for loop to iterate over an
array of numbers and calculate their sum. This is an
imperative approach because we are explicitly detailing the
steps that the computer should take to calculate the sum.

Declarative Programming Declarative programming is a
programming paradigm where you write code that describes
what you want to achieve, rather than how to achieve it,
This approach emphasizes writing code that is declarative
and focuses on the outcome of a specific task, rather than
the steps that the computer should take to achieve that
task.

For example, consider the following declarative code that
calculates the sum of an array of numbers using the
method:

const nurbers =[1, 2, 3. 4, 5];
const total = numbers.reduce((acc, curr) == acc + curr, 0}
consol e, logltotal }; j/ Qutput: 15

In this example, we are using the method to calculate the
sum of an array of numbers. This is a declarative approach
because we are describing what we want to achieve (the
sum of an array of numbers) rather than how we want to
achieve it.
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Functional Concepts
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Functional programming is a programming paradigm that
focuses on writing code that is declarative, pure, and
composable. There are several key concepts in functional
programming that are important to understand in order to
write effective and efficient functional code.

Functions as First-Class Citizens: In functional programming,
functions are treated as first-class citizens, which means
that they can be treated as values and passed around as
arguments to other functions. This allows you to write code
that is more modular, reusable, and composable.

Pure Functions: Pure functions are functions that have no
side effects and always return the same output given the
same input. Pure functions do not modify any state outside
of their scope, and do not depend on any mutable state or
external resources. Pure functions are idempotent, meaning
that calling them multiple times with the same input will



always return the same output. This makes pure functions
easier to test, debug, and reason about.

Immutable Data: In functional programming, data is
typically treated as immutable, meaning that it cannot be
changed after it has been created. This allows you to write
code that is more predictable, since you can be sure that
the data will not change unexpectedly. Immutable data
structures are often used in functional programming to
represent complex data structures in a more efficient and
concise way.

Higher-Order Functions: Higher-order functions are functions
that take one or more functions as arguments, or return a
function as their result. Higher-order functions are a
powerful tool in functional programming, since they allow
you to write more generic and reusable code that can be
adapted to a wide variety of use cases.

Recursion: Recursion is a technique in functional
programming where a function calls itself with different
arguments in order to solve a problem. Recursion can be a
powerful tool for solving complex problems in a concise and
efficient way.

Lazy Evaluation: Lazy evaluation is a technique in functional
programming where computations are delayed until they
are actually needed. This allows you to write code that is
more efficient, since you can avoid unnecessary
computations and only compute what is actually needed.
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Immutability
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Immutability is a key concept in functional programming
that refers to the property of an object or data structure that
cannot be changed after it has been created. In other words,
once an object or data structure is created, it cannot be
modified. Instead, any operations that are performed on the
object or data structure return a new object or data
structure that represents the result of the operation, leaving
the original object or data structure unchanged.

Immutability is important in functional programming for
several reasons:

Predictability: Immutable data structures are more
predictable, since you can be sure that the data will not
change unexpectedly. This can make it easier to reason
about the behavior of your code and reduce the likelihood of
bugs.



Concurrency: Immutable data structures are safe to use in a
concurrent or multithreaded environment, since they cannot
be changed by multiple threads at the same time. This can
make it easier to write code that is parallelizable and can
take advantage of multiple cores or processors.

Performance: Immutable data structures can be more
efficient, since they can be shared between multiple parts of
your code without the risk of side effects. This can reduce
the need for copying data structures and make your code
run faster.

There are several techniques for achieving immutability in
JavaScript:

: Use the keyword to define variables that cannot be
reassigned to a new value.

: Use the method to make an object or array immutable,
preventing any modifications to its properties or elements.

Immutability Libraries: Use a library like Immutable.js or
Immer to create immutable data structures that provide a
more efficient and convenient way to work with immutable
data in JavaScript.
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Pure Functions

— N\

Apure function is a function that always returns the same
output given the same input, and has no side effects. In
other words, a pure function is a function that has no
observable effects on the state of the program or the
external world, other than returning a value.

There are several benefits to using pure functions in your
code:

Predictability: Because pure functions always return the
same output given the same input, they are predictable and
easy to reason about. This makes it easier to test and debug
your code.

Reusability: Pure functions can be reused in different parts
of your code, since they have no dependencies on external
state. This can help you write more modular and
maintainable code.



Parallelism: Because pure functions have no side effects,
they can be safely executed in parallel or distributed
environments, which can improve performance and
scalability.

To write a pure function in JavaScript, you need to follow a
few guidelines:

The function should not modify any external state or
mutable data structures. This includes modifying global
variables, changing the properties of objects passed as
arguments, or modifying any data structures outside the
function.

The function should not rely on any external state or
mutable data structures. This includes reading from global
variables, reading from objects or arrays passed as
arguments, or relying on any other mutable data.

The function should return a value that is derived solely
from its arguments. This means that the function should not
have any other dependencies on external state or mutable
data structures.

Here's an example of a pure function that calculates the
sum of an array:

function suminurpers) {
return nurmers. reduce(({acc, curr) == acc + curr, 0);

}



In this example, the sum function takes an array of numbers
as an argument and returns the sum of those numbers. The
function has no side effects and does not rely on any
external state, making it a pure function.



N——

Data Transformations

— N\

Data transformation is the process of taking an input data
set, applying one or more transformations to it, and
generating an output data set. Data transformations are a
common task in programming, especially in functional
programming, where data is often transformed using a
pipeline of pure functions.

In functional programming, data transformations are
typically achieved using a combination of higher-order
functions and immutable data structures. Higher-order
functions are functions that take one or more functions as
arguments, or return a function as their result. Immutable
data structures are data structures that cannot be modified
after they are created, but can be transformed using pure
functions that return new data structures.

Here are some common data transformation operations that
you can perform in JavaScript:



Map: The method is used to transform each element of an
array using a given function.

const nurbers =[1, 2, 2, 4, 5];
const squares = nunbers. map(x == x * x);
consol e. | oglsquares); // Cutput: [1, 4, 9, 16, 25]

Filter: The method is used to select elements from an array
that meet a certain condition.

const nurmbers =[1, 2, 2 4, 5];
const evenhurbers = nurbers. filter(x = x % 2 — 0);
consol e. | ogl evenhuniers); f/ Cutput: [2, 4]

Reduce: The method is used to combine all elements of an
array into a single value using a given function.

const nurbbers =[1, 2, 2, 4, 5];
const sum = nunfers. reduce({acc, curr) == acc + curr, 0);
consol el oglsum: // Cutput: 15

Compose: The function is used to combine multiple
functions into a single function that performs all the
transformations in sequence.

const add = x == x + 1

const multiply =x == x * 2;

const transform= conpose(rul tiply, add);
consol e. |l ogltransform3)); // Cutput: &

In this example, we are defining two functions ( and ) and
then using the function to combine them into a single
function () that first adds 1 to its input and then multiplies
the result by 2.
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Higher-order functions are functions that take one or more
functions as arguments, or return a function as their result.
Higher-order functions are a fundamental concept in
functional programming, and are widely used in many
programming languages, including JavaScript.

One of the primary benefits of using higher-order functions
is that they allow you to write more modular and reusable
code. By abstracting away the details of how a function is
applied or composed, you can create more generic functions
that can be adapted to a wide variety of use cases.

Here are some examples of higher-order functions in
JavaScript:

Map: The method is a higher-order function that takes a
function as an argument and applies it to each element of
an array.



const numbers =[1, 2, 2, 4, 5]
const squares = nurbers. map(x == x * x);
consol e. | oglsquares); // Cutput: [1, 4, 9, 16, 25]

In this example, the method is taking a function (in this
case, an arrow function that squares its input) as an
argument and applying it to each element of the array.

Filter: The method is a higher-order function that takes a
function as an argument and returns a new array that
contains only the elements of the original array that meet a
certain condition.

const nurbers =[1, 2, 2, 4, 5];
const evenMurbers = nunbers. filter(x == x % 2 = 0);
consol e. | ogl evenhunters); [/ Cutput: [2, 4]

In this example, the method is taking a function (in this
case, an arrow function that checks whether its input is
even) as an argument and returning a new array that
contains only the even numbers from the array.

Compose: The function is a higher-order function that takes
one or more functions as arguments and returns a new
function that applies them in sequence.

const add = x == x + 1;

const rultiply = x = x * 2;

const transform= conpose(rul tiply, add);
consol e. |l ogltransform3)); // Cutput: &

In this example, the function is taking two functions ( and )
as arguments and returning a new function that applies



them in sequence. The function is then defined as the result
of calling with and as arguments.
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Recursion is a technique in computer programming where a
function calls itself with different arguments in order to
solve a problem. Recursion is a powerful tool for solving
complex problems in a concise and efficient way, and is
widely used in many programming languages, including
JavaScript.

In a recursive function, the function calls itself with a
modified version of its input arguments. This allows the
function to solve a complex problem by breaking it down
into smaller sub-problems, each of which is solved by calling
the same function recursively.

Here is an example of a recursive function in JavaScript that
calculates the factorial of a number:



function factorial(n) {
if (n =20 {
return 1;
T else {
return n * factorial({n - 1);
}
h

In this example, the function takes a number n as an
argument and returns the factorial of that number. If n is
equal to 0, the function returns 1 (since the factorial of O is
1). Otherwise, the function calls itself recursively with n - 1
as the argument and multiplies the result by n.

Recursion can be a powerful tool for solving complex
problems in a concise and efficient way. However, it is
important to be aware of the potential for infinite recursion,
where a function calls itself infinitely many times and
causes a stack overflow error. To avoid infinite recursion,
recursive functions should always have a base case that
terminates the recursion after a certain number of steps. By
carefully choosing the base case and modifying the input
arguments in a well-defined way, you can use recursion to
solve a wide variety of problems in JavaScript and other
programming languages.



N——

Composition

— N\

Composition is a technique in functional programming
where two or more functions are combined to form a new
function that performs all of the operations of the original
functions in sequence. Composition is a powerful tool for
creating complex functionality from simple building blocks,
and is widely used in many programming languages,
including JavaScript.

In functional programming, functions are treated as first-
class objects, which means that they can be passed as
arguments to other functions, returned as values from
functions, and assigned to variables or properties. This
makes it easy to combine functions together to create more
complex functionality, using a variety of composition
techniques.

Here are examples of function composition in JavaScript:



Compose: The function is a higher-order function that takes
two or more functions as arguments and returns a new
function that applies them in sequence.

const add = x == x + 1

const multiply =x == x * 2;

const transform= conpose(rul tiply, add);
consol e. l ogltransformi3)); /) Cutput: 8

In this example, the function is taking two functions ( and
multiply) as arguments and returning a new function that
applies them in sequence. The function is then defined as
the result of calling with and as arguments.

Pipe: The pipe function is similar to , but applies the
functions in reverse order.

const add = x == x +

const rultiply = x = x * 2;

const transform= pi peladd, multiply);
consol e. |l ogltransform3)); // Cutput: &

1

In this example, the function is taking two functions ( and
multiply) as arguments and returning a new function that
applies them in reverse order. The function is then defined
as the result of calling with and multiply as arguments.

Currying: Currying is a technique where a function that
takes multiple arguments is transformed into a sequence of
functions that each take a single argument.



I

const add =x =y == x +y:
const increrment = add( 1);
conscl e. | oglincrement (3)): /) Cutput: 4

In this example, the function is defined as a curried function
that takes a single argument x and returns a new function
that takes a single argument y and returns the sum of x and
y. The function is then defined as the result of calling with 1
as the argument, which creates a new function that adds 1
to its input.



Putting It All Together

— A\

Putting it all together in JavaScript means combining various
concepts and techniques to create powerful and flexible
code that is easy to read, maintain, and debug. Here are
some examples of how you can put together some of the
concepts and techniques we've discussed:

Using higher-order functions and function composition to
create a pipeline of data transformations.

const
const
const
const

const

nurbers =[1, 2, 3, 4, 5];

sum= arr == arr.reduce((acec, curr) == acc + curr, 0);
doubl e = x == x * 2;

even = x == ¥ %2 — (0,

result = nurbers

filter(even)
. map( doubl e)
.reducel sum 0);

consol e. |l oglresult); // Cutput: 12



In this example, we are defining a pipeline of data
transformations that filters the even numbers, doubles
them, and then sums them. We are using higher-order
functions and function composition (, , and are being
combined in sequence) to create a single expression that
performs all of the transformations in one step.

Using recursion to solve a complex problem.

function fibonacci(n) {
if ln=0]|| n=1) {
return n;
T else {

return fibonacci{n - 1) + fibonacci{n - 2);

s
}

consol e, | og(fibonacci (10)): // Output: 55

In this example, we are using recursion to calculate the nth
number in the Fibonacci sequence. We are defining a
function () that calls itself recursively withn-1and n- 2 as
arguments, until it reaches the base case (hn === 0orn
=== 1), at which point it returns the value of n.

Using pure functions and immutable data structures to
create reliable and efficient code.



const users = [
{ narme: "Alice", age: 30 }
{ nare: "Bob", age: 25 },
{ nare: "Charlie", age: 35 }
1.

const ol derThan = age == user => user.age > age;
const ol derlksers = users.filter{ol derThan{ 30));

consol e. | ogl ol dersers): j/ Cutput: [{ narme: "Alice", age: 30 }, {
narme: "Charlie", age: 35 }]

In this example, we are using pure functions and immutable
data structures to filter the users who are older than 30. We
are defining a higher-order function ( ) that takes an age as
an argument and returns a function that takes a user as an
argument and returns true if the user is older than the given
age. We are then using this function with the method to
filter the array and create a new array that contains only the
older users.
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Pure React is a term that refers to using React.js without any
additional libraries or frameworks. In other words, it means
using only the core React library to build user interfaces,
without relying on any external tools or plugins.

Using Pure React can have several advantages, including:

Simplicity: Pure React allows you to focus on just the
essentials of building user interfaces, without the overhead
of additional libraries or frameworks.

Performance: By using only the core React library, you can
reduce the amount of code that needs to be loaded and
executed in the browser, which can improve performance.

Control: Pure React gives you complete control over the user
interface and allows you to customize every aspect of it to
meet your specific needs.



Learning: By using only the core React library, you can gain
a deeper understanding of how React works and how to use
it effectively, without the added complexity of external tools

or plugins.
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The Virtual DOM is a concept in React.js that refers to a
lightweight representation of the actual Document Object
Model (DOM) of a web page. The Virtual DOM is used by
React to optimize updates to the user interface by
minimizing the amount of DOM manipulation required.

In a typical web application, the browser's DOM is updated
every time there is a change to the user interface. This can
be a slow and resource-intensive process, especially for
complex applications with a large number of components
and interactions.

React uses the Virtual DOM as an intermediary between the
application's state and the actual DOM. When the state of a
component changes, React generates a new Virtual DOM
tree that reflects the updated state. React then compares
the new Virtual DOM tree to the previous Virtual DOM tree to
identify the specific changes that need to be made to the
actual DOM. Finally, React updates only the parts of the
actual DOM that have changed, rather than updating the
entire DOM tree.



Using the Virtual DOM has several advantages, including:

Performance: By minimizing the amount of DOM
manipulation required, React can improve the performance
of web applications, especially for complex and dynamic
user interfaces.

Efficiency: By comparing the Virtual DOM trees instead of
the actual DOM, React can reduce the amount of processing
required to update the user interface.

Maintainability: By separating the application's state from
the actual DOM, React can make it easier to maintain and
update the user interface over time.

Cross-platform compatibility: The Virtual DOM is platform-
independent, which means that React applications can be
easily ported to different platforms and devices.
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React Elements are the basic building blocks of React
applications. They are lightweight descriptions of the actual
components that make up the user interface. React
Elements are created using JSX syntax or by calling the
function directly, and they represent the actual DOM nodes
that will be rendered on the web page.

React Elements are plain JavaScript objects that contain
information about the component's type, props, and
children. The type of the element is usually a function or a
string that represents the name of a custom or built-in React
component. The props of the element are an object that
contains any additional properties that the component
needs to render properly. The children of the element are
any nested React Elements or strings that the component
needs to render.

Here's an example of a simple React Element:



const el erent = |
<hl cl asshame="titl| e">
Hel | o, worl d!
= hl=
)

In this example, we are creating a React Element that
represents a heading with the text and a CSS class of "title".
The hl element is represented by the property of the React
Element, the property is part of the object, and the text
content is part of the property.

React Elements are not actual DOM nodes, but they are
used to create the virtual representation of the user
interface that React uses to efficiently update the actual
DOM when changes are made to the application state. When
a React Element is rendered to the actual DOM, it is first
transformed into a real DOM node by React's rendering
engine.
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ReactDOM is a JavaScript library that serves as the interface
between React and the actual Document Object Model
(DOM) of a web page. It allows React to render its
components to the actual DOM and to interact with the web
page in a way that is consistent with the principles of React.

When a React application is first loaded in the browser,
ReactDOM takes control of the web page's DOM and
replaces it with a virtual representation of the user
interface, which is managed by React. When changes are
made to the application state, ReactDOM updates the virtual
representation of the user interface and then applies the
necessary changes to the actual DOM.

Here are some key features of ReactDOM:

Render method: The render method is a function provided
by ReactDOM that allows React components to be rendered
to the DOM. The render method takes two arguments: the



React element to be rendered and the target container
where the element should be rendered.

Event handling: ReactDOM provides a set of event handling
methods that allow React components to interact with the
web page in response to user actions, such as clicking,
scrolling, or typing. These methods are designed to be
consistent with the React programming model and to allow
developers to build complex interactions in a declarative
way.

Server-side rendering: ReactDOM provides support for
server-side rendering, which allows React components to be
rendered on the server and then sent to the client as HTML.
This can improve performance and reduce the amount of
JavaScript required to render the initial page.

Accessibility: ReactDOM provides support for accessibility
features, such as screen readers, keyboard navigation, and
aria attributes, which can make React applications more
accessible to users with disabilities.



N——

Children

— N\

In React, the prop is a special prop that allows components
to pass content and other components as children to other
components. This allows for a flexible and dynamic way to
compose and render components in a React application.

The prop is used to pass content between components in
the hierarchy. It can be any valid JSX expression, including
strings, numbers, React Elements, or an array of these
types. The prop is typically used to pass static or dynamic
content to a component, such as text, images, buttons, or
other components.

Here is an example of how the prop is used in React:



function Card(props) {
return |
=i v cl assMame="card" >
<h2={props.titl e} h2=
=i v cl assMarme="cont ent" =
{props. chil dren}
< div=
< di v=
)
h

function Appl) {
return (
=Card title="My Card"=
=p=This is the content of rny card. < p=
</ Card=
)
5

In this example, we have a component that takes a prop and
a prop. The prop is used to set the title of the card, while the
prop is used to pass any content that should be rendered
inside the card. In the component, we pass a p element as
the prop of the component.

When the component is rendered, the expression will
evaluate to the p element, which will be rendered inside the
with the class of . This allows us to compose components
and pass content between them in a flexible and dynamic
way.



N——

Constructing Elements with Data

— N\

In React, it is common to construct elements with data from
an array or object. This allows for dynamic rendering of
components based on data, making it possible to display
different content based on user input or server responses.

To construct elements with data, you can use array methods
such as or to iterate over the data and create elements
based on each item in the array. For example:



const data = [

{ nare: 'John', age: 35 }
{ narme: '] ane', age: 27 }.
{ nare: 'Bob'., age: 42 }
1.

function Person(props) {
return (
=di v cl assMNarme="person" =
=h2={props. nare}< h2=

=p=fge: {props.agelr< p=
< di v=
)
s

function Appl) {

const peopl e = data. mapl(person, index) == (
=Person key={i ndex} narme={person. narme} age={person.age} /=
1)
return {
<di v cl assMare="app" >
{peopl e}
< diwv=
)
I

In this example, we have an array of objects that represent
people, with each object having a and an . We also have a
component that takes a and an prop and renders a person's
name and age.

In the component, we use the map() method to iterate over
the array and create a new component for each item in the
array. We pass the and properties of each object as props to
the component, and we use the key prop to provide a
unique identifier for each element in the array.

Finally, we render the people array inside a with the class of
. This will render a list of components, with the name and
age of each person from the array.



N——

React Components

— N\

In React, components are the building blocks of the user
interface. Components are reusable pieces of code that
define the structure, appearance, and behavior of different
parts of the user interface. Components can be nested
inside other components to create complex interfaces, and
they can be reused across different pages or applications.

In React, components can be created in two main ways:
using function components or class components. Function
components are simpler and more lightweight, while class
components are more powerful and can have additional
features such as state and lifecycle methods.

Here is an example of a simple function component in
React:

function Hell ol props) {
return <hl=Hello, {props.narme}! </ hl=
}



In this example, we have defined a function component
called that takes a single prop called . The component
returns an hl element that contains a greeting with the prop
interpolated into the string.

Here is an example of a class component in React:

cl ass Count er extends React. Conponent {
construct or(props) {
super ( props):
this. state = { count: 0 };
s

handl eclick() {
this . setStatel{ count: this.state. count + 1 });

}

render() {
return |
=i v=
=p=Count: {this.state count}<p=
=button onclick={{) == this. handl eclick()}= ncrerment < butt on=

< di v=
)

s
h

In this example, we have defined a class component called
that maintains a count of button clicks and updates the user
interface dynamically using React's state management
features. The component has a method that sets the initial
state of the component, a method that updates the state
when the button is clicked, and a method that returns the
user interface with the current count and a button to
increment the count.



N——

React.createClass

— N\

is an older method of creating React components that is no
longer recommended or supported by React. In React
versions 16 and higher, has been deprecated and replaced
by two main methods of creating components: function
components and class components.

In , components are defined as JavaScript objects that
contain various methods and properties. The component's
rendering logic is defined in a render method, and other
methods can be used for handling events, managing state,
and other aspects of the component's behavior.

Here is an example of a simple component created using :

const Hel |l o = React. creat eCl ass( {
render: function{) {
return =hl=Hello, {this. props.name}! < hl=
s
e

In this example, we have defined a component using . The
component has a method that returns an hl element with a



greeting and the name prop interpolated into the string.

While can still be used in older versions of React, it is no
longer recommended or supported in React versions 16 and
higher. Instead, developers are encouraged to use function
components or class components to define their
components, as these methods are simpler, more flexible,
and more consistent with modern JavaScript programming
practices.



N——

React.Component

— N\

is a base class in React that provides the core functionality
for creating class components in React. It is a fundamental
building block of React applications and provides a rich set
of features for managing state, handling events, and
rendering user interfaces.

To create a class component in React, you typically define a
new class that extends . The class should implement a
method that returns a React element, which describes what
should be rendered on the screen. Here's an example:



cl ass MyCorponent extends React. Conponent {
construct or(props) {
super ( props):
this. state = {
count: O

I
¥

handl eClick() {
this. setstatel{
count: this. state. count + 1

M
I

render() {
return (
=dj v=
=p=Count: {this.state. count}<p=
<button onClick={{) == this. handl eclick()}>
Click re
< butt on=
= di v=
)
¥
Iy

In this example, extends and defines a constructor method
that sets the initial state of the component. The component
also defines a method that updates the component's state,
and a method that returns a React element containing the
current count and a button that, when clicked, increments
the count.

provides a variety of other features for managing state,
handling events, and rendering user interfaces. For
example, provides lifecycle methods that can be used to
handle component mounting, updating, and unmounting. It
also provides methods for accessing and updating the
component's state, and for rendering the component's user
interface.



N——

Stateless Functional Components

— N\

Stateless functional components are a type of component in
React that allow you to create lightweight and functional
components without the need for maintaining state or
lifecycle methods. These components are also known as
"pure" components, as they are simply functions that take in
props and return a JSX element.,

Here is an example of a stateless functional component:

const Greeting = (props) == {
return <hl=Hello, {props.name}! < hl=
}

In this example, we have defined a component as a simple
function that takes in a object and returns an hl element
with a greeting and the prop interpolated into the string.

Stateless functional components are often used for
presentational components that don't require complex logic
or state management. They are easy to test and debug
since they have a clear and simple input-output interface. In



addition, they have better performance since they don't
have the overhead of lifecycle methods and state
management.

Stateless functional components can also be composed with
other components to create more complex interfaces. For
example:

const App = () == {
return (
=di v=
<& eeting narme="| ohn" | =
<G eeting name="| ane" [=
< div=
)
s

In this example, we have defined an component that
renders two instances of the component with different
names. By using stateless functional components, we can
create a simple and lightweight user interface that is easy
to understand and maintain.



N——

DOM Rendering

— N\

In React, the process of rendering a component involves
creating a virtual representation of the component's user
interface in memory, and then updating the actual DOM
with the changes that were made.

When a component is first rendered, React creates a virtual
DOM tree that corresponds to the component's user
interface. This tree is a lightweight representation of the
actual DOM, and it contains all the elements and attributes
that are needed to render the component.

When the virtual DOM tree is updated, React compares the
new tree with the previous one, and calculates the minimal
set of changes that are needed to update the actual DOM.
This process is called reconciliation, and it allows React to
update the DOM efficiently and without unnecessary
changes.

Here is an example of how DOM rendering works in React:



cl ass App extends React. Conponent {
construct or(props) {
super ( pr c:ps]l
this. state = { count: 0 };
this. handl eClick =this. handl eclick. bi nd(this);

}

handl eclick() {
this setstate({ count: this.state. count + 1 });

}

render() {
return
=di v=
=p=Count: {this.state count}<p=
<button onClick={thi s handl eClick}=Click re< button=
< di v=
)
}
ks

React DOM render ( =fpp /= docurment . get El erent Byl d(' root' ) ).

In this example, we have defined an component that
maintains a count of button clicks and updates the user
interface dynamically using React's state management
features. The component has a method that sets the initial
state of the component, a method that updates the state
when the button is clicked, and a method that returns the
user interface with the current count and a button to
increment the count.

Finally, we use to render the component and update the
actual DOM with the changes. The method takes two
arguments: the component to render, and the DOM element
where the component should be rendered. In this example,
we have specified the element as the location where the
component should be rendered.



N——

Factories

— N\

In React, a factory is a function that generates components.
Factories are often used to create multiple instances of the
same component with different props, or to generate
components dynamically based on user input or other
factors.

One common type of factory in React is the higher-order
component (HOC), which is a function that takes a
component as an input and returns a new component with
additional behavior or functionality. HOCs are often used to
create reusable logic or to implement cross-cutting concerns
such as authentication or logging.

Here is an example of an HOC that adds a timestamp to a
component:



function withTi rmest anp( Conponent ) {
return cl ass extends React.Corponent {
render() {
return <Conponent tirmestanp={new Date().tolLocal eString()} /=
T
%
}

functi on MyConponent ( props) {
return <p=Ti mestanp: {props.timestanpl<g p=
}

const Tirmest anpedConponent = wi t hTi mest anpl MyConponent ) ;

React DOM r ender ( <Ti mest anpedConponent [ =,
docurent . get El erent Byl d(' root' )} ;

In this example, we have defined an HOC called that takes a
component as input and returns a new component with a
prop that contains the current date and time. We have also
defined a simple that displays the prop in a p element.

Finally, we use to render the TimestampedComponent,
which is the result of applying the factory to the . This
results in a new component that has a prop and can be
rendered in the DOM.






N——

React Elements as JSX

— N\

In React, JSX is a syntax extension to JavaScript that allows
you to define React elements in a familiar HTML-like syntax.
JSX makes it easy to define user interfaces in a declarative
and intuitive way, and it allows you to use all the power of
JavaScript to create dynamic and complex user interfaces.

A React element is a simple JavaScript object that describes
a component or other piece of the user interface. It contains
information about the component's type, props, and
children, and it can be rendered to the screen using React's
rendering engine.

Here is an example of a simple React element defined using
JSX:

const el ement = <hl=Hello, worl d!< hl=

In this example, we have defined a hl element with the text
using JSX. This element can be rendered to the screen using
React's rendering engine by passing it to .



Here is an example of a more complex React element
defined using JSX:

const el erent = (
=di v cl assMarme="cont ai ner" >
=hl=&l corme to ny app< hl=
=p>Here are sorme features: </ p=
< =
= | =Feature 1<|i=
< =Feagture 2< || =
< | =Feagture 3<|i=
= ul =
< diwv=
)

In this example, we have defined a more complex element
with a container, a heading, a paragraph, and a list of
features. We have also used the prop to add a CSS class to
the container.



N——

JSX Tips

— N\

JSX is a powerful and intuitive syntax extension to JavaScript
that allows you to define React elements in a familiar HTML-
like syntax. Here are some tips for using JSX effectively in
your React projects:

Use curly braces to embed JavaScript expressions: JSX
allows you to embed JavaScript expressions within your
HTML-like syntax using curly braces. This allows you to use
all the power of JavaScript to create dynamic and complex
user interfaces. For example:

const narme = "| chn";
const el ement = <hl=Hello, {name}!' < hl=

Use proper syntax for attributes: In JSX, attributes are
defined using HTML-like syntax, with attribute names in
camelCase and string values in quotes. For example:



const element = <img src="i mage.| pg" alt="A beautiful irmage" /=

Use self-closing tags for void elements: In HTML, void
elements such as img and br are typically written as self-
closing tags with no closing tag. In JSX, you should use the
same syntax. For example:

const element = <img src="i mage.| pg" alt="A beautiful irmage" /=

Use parentheses to wrap multi-line expressions: If your JSX
expression spans multiple lines, you should wrap it in
parentheses to ensure that it is treated as a single
expression. For example:

const el erent =
= v=
<hl=Hel | o, worl d! < hl=>
<p=Thi s is a paragraph. < p=>
= di v=
)

Use comments to annotate your JSX code: JSX supports the
use of comments within your HTML-like syntax, which can
be useful for annotating your code and explaining your
reasoning. For example:

const el erent = |
= v=
{/* This is a comment *§ }
hl=Hel | o, worl d! < hl=
{/* This is another corment */}
<p=This is a paragraph. < p=
= di v=
)



Overall, JSX is a powerful and flexible syntax extension that
allows you to define React elements in a familiar and
intuitive way. By following these tips, you can create clean,
expressive, and effective JSX code that is easy to read,
understand, and maintain.



N——

Babel

— N\

Babel is a popular tool in the JavaScript ecosystem that
allows you to write modern JavaScript code and transpile it
into code that can run in older browsers or environments
that don't yet support the latest JavaScript features.

Babel supports a wide range of JavaScript features,
including ES6 and ES7 syntax, JSX, and TypeScript. Babel
works by parsing your JavaScript code and generating an
Abstract Syntax Tree (AST) representation of it. It then
applies a series of plugins to transform the AST into code
that is compatible with your target environment.

Here is an example of how Babel can be used to transpile
ES6 code:



/| ES& code
const ressage = 'Hello, world!';
consol e. | ogl message) ;

{/ Transpiled ES5 code
"use strict";

var rmessage = 'Hell o, world!"';
consol e. | ogl rmessage) ;

In this example, we have defined an ES6 variable and used

it to log a message to the console. Babel has transpiled this
code into ES5 syntax, which can run in older browsers that

don't support or other ES6 features.

Babel can be used in a variety of ways, including as a
command-line tool, as part of a build system, or as a plugin
for other tools such as webpack. By using Babel, you can
write modern JavaScript code using the latest features and
syntax, while still maintaining compatibility with older
browsers and environments.

Recipes as JSX

In React, recipes can be represented as JSX elements,
allowing you to create dynamic and interactive recipe
interfaces that can be rendered to the screen using React's
rendering engine. Here are some tips for creating recipe
components in React:

Use props to pass data: In React, you can pass data to a
component using props. This allows you to create reusable
components that can be customized with different data. For
example:



I

function Reci pelprops) {
return {
=dj v=
=h2={props.titl e} h2=
<imy src={props.irmage} alt={props.title} />
<p={props.descripti on}< p=
< diwv=
)
5

const ryReci pe = {

title: "Pasta with Tormato Sauce",

i mage: "pasta.|pg".

description: "A classic Italian dish made with fresh pasta and a
tangy tomato sauce. "

React DOM render ( <Reci pe {...nyRecipe} /=
docurent . get El erent Byl d(' root' )]

I

In this example, we have defined a component that takes a,
and prop and displays them in a user interface. We have
also defined a object that contains the data for a specific
recipe, and we have passed this data to the component
using props.

Use state to manage user input: In React, you can manage
user input using state. This allows you to create dynamic
and interactive user interfaces that respond to user actions.
For example:



cl ass Reci peFor m ext ends React . Conponent {
constructor{props) {
super( props):
this state = { title: "', irmage: '', description: '' }
t hi 5. handl eChange = thi s. handl eChange. bi nd(t hi s)
t hi s. handl eSubmt = this. handl eSubmit . bi nd(thi s);

s

handl echange( event) {
this setState( { [event. . target.name]: event.target.wvalus });

}

handl eSubmit ( event) {
event . prevent Def aul t () ;
[/ Do sorething with the formdata

}
render() {

return (
=f or monSubrmit ={thi 5. handl eSubm t }=
<] abel =
Titl e:
=i nput type="text" name="title" wvalue={this.state. title}
onChange={t hi s. handl eChange} /=
= | abel =
=] abel =
| rage LRL:
=i nput type="text" narme="irmage" wval ue={this.state. image}
onChange={t hi 5. handl eChange} /=
< | abel =
<] ahbel =
Cescripti on:
<t ext area name="description" wval ue={this.state description}
onChange={t hi s. handl eChange} /=
=</ | abel =
=hbutton type="submt"=Submt < button=
</ forrme
)
}
}

React DOM r ender [ <Reci peForm (> docurent . get El enent Byl d(' root' ) )

In this example, we have defined a component that allows
the user to input data for a new recipe. We have used state
to manage the form data, and we have defined and
methods to update the state and submit the form data,



respectively. We have also used event handlers to update
the state whenever the user inputs new data.



N——

Intro to Webpack

— N\

Webpack is a popular module bundler for JavaScript
applications. It allows you to bundle multiple modules into a
single file, along with their dependencies, and it can
optimize the resulting code for performance and efficiency.

Webpack works by analyzing your application's
dependencies and creating a dependency graph. It then
generates a bundle that includes all of your application's
code and the necessary dependencies, using a variety of
plugins and loaders to optimize the code and handle
different file formats.

Here are some of the key features of Webpack:

Module bundling: Webpack allows you to bundle multiple
modules into a single file, which can be loaded by the
browser. This can improve performance by reducing the
number of requests needed to load your application.



Code splitting: Webpack can split your code into multiple
chunks, which can be loaded asynchronously as needed.

This can improve performance by reducing the initial load
time of your application.

Loaders: Webpack supports a variety of loaders, which can
handle different file formats and transform your code in
various ways. For example, you can use a Babel loader to
transpile your ES6 code into ES5, or a CSS loader to handle
CSS files.

Plugins: Webpack supports a wide range of plugins, which
can add additional functionality to your build process. For
example, you can use the UglifyJS plugin to minify your
code, or the HTMLWebpackPlugin to generate HTML files.

Here is an example of a simple Webpack configuration file:

const path =requirel(' path' );

rmodul e, exports = {
entry: '.[srcfindex. js',
out put @ {
filenarme: 'bundle.js',
path: path.resolvel__dirnarme, 'dist')

rodul @ {
rules: [
{ .
test: /\.]s%.
excl ude: [node rodul esf,
use: {
| oader: ' babel -| oader!

In this example, we have defined a Webpack configuration
file that sets up a basic build process. We have defined an



entry point (./src/index.js) and an output file (dist/bundle.js),
and we have defined a loader to transpile our JavaScript
code using Babel.

Webpack loaders are a key feature of the Webpack build
process. Loaders allow you to handle different file formats
and transform your code in various ways, allowing you to
use a wide range of technologies and frameworks in your
projects.

Webpack loaders work by taking the source code of a file
and transforming it into a format that Webpack can use in
the final bundle. Loaders can handle a wide range of file
formats, including JavaScript, CSS, HTML, and many others.
Loaders can also apply various transformations to your
code, such as transpiling ES6 code into ES5, minifying code,
or optimizing images.

Here are some examples of commonly used Webpack
loaders:

Babel-loader: The Babel-loader allows you to transpile your
ES6 and JSX code into ES5 code that can run in older
browsers. Babel can also transform your code to support
new features that are not yet supported by all browsers.

CSS-loader: The CSS-loader allows you to import CSS files
into your JavaScript code, making it easy to use CSS
modules and other CSS frameworks in your projects.

Style-loader: The Style-loader allows you to inject CSS styles
into the DOM at runtime, making it easy to apply styles to
your HTML elements.



File-loader: The File-loader allows you to load files, such as
images or fonts, and include them in your final bundle.

URL-loader: The URL-loader is similar to the File-loader, but
it can also transform small files into base64-encoded data
URLs, reducing the number of HTTP requests needed to load
your application.

Here is an example of how to use the Babel-loader in your
Webpack configuration:

rmodul e, exports = {
rodul & {
rules: [
{ .
test: /\.]sH.
excl ude: [node rodul es/,
use: {
| pader: ' babel -| cader',
options: {
presets: [' @abel /preset-env', ' @abel jpreset-react']

In this example, we have defined a Webpack configuration
that uses the Babel-loader to transpile our ES6 and JSX
code. We have specified the property to indicate which files
should be processed by the loader, and we have specified
the property to specify which Babel presets to use.



N——

Recipes App with a Webpack Build

— N\

To create a recipe app with a Webpack build, you can follow
these steps:

Set up a basic project structure: Create a new directory for
your project, and add an file, a directory, and a file to your
project. The directory will contain your application code.

Install Webpack and necessary loaders: Use npm to install
Webpack, along with any necessary loaders and plugins.

For example, you might install the and to handle JavaScript
and CSS files, respectively.

Configure Webpack: Create a Webpack configuration file
that defines your entry point, output file, and any necessary
loaders and plugins. For example:



I

const path =require(' path' };
const H rWwebpackPl ugin = requirel' ht mh - webpack- pl ugi n' };

rmodul e, exports = {
entry: '.fsrc/index.js',
out put: |
filenarme: 'bundl e.js',
path: path.resolvel__dirname, 'dist')

rodul e
rules: [
{ .
test: fV.]s%.
excl ude: [ node_rmodul es/,
use: {
| pader: ' babel -| cader

I
T
{
test: [\ .css§ .,
use: [
'styl e-| oader',
'css-| pader!

]
s
]
|2
pl ugins: [
new H rhwebpackPl ugi ni {
terpl ate: 'srejindex, bt
H
]
ki

In this example, we have defined a basic Webpack
configuration that uses the and to handle JavaScript and
CSS files, respectively. We have also defined an
HTMLWebpackPlugin to generate an file based on a
template.



Create your application code: Create your recipe app code
in the directory. You might define a component that renders
a single recipe, and a component that renders a list of
recipes. You might also create a file that imports and
renders these components.

Add a script to your file: Add a script to your file that runs
Webpack to build your application code. For example:



"scripts": {
"bui | d": "webpack --rode production®

}

Run your build script: Use npm to run your build script. This
will create a bundle.js file in your directory, which you can
then load in your index.html file.

Serve your application: Use a tool such as to serve your
application. You can then view your recipe app in a web
browser.



/(\\L

6. Props, State, and the Component Tree

— N\



N——

Property Validation

— N\

Property validation is an important aspect of React
development. It helps to ensure that the data passed to a
component is of the correct type and format, reducing the
likelihood of errors and making your code more robust.

In React, you can use prop-types to define the types and
formats of the props that a component expects to receive.
PropTypes is a library that provides a set of validators for
various data types, such as string, number, boolean, and
array.

Here is an example of how to use prop-types to validate the
props of a component:



i mport PropTypes from!' prop-types':

cl ass Reci pe extends React.Conponent {
render() {
return (
i=
=hz={this.props.titl e} h2=
<ul =
{this.props.ingredi ents. maplingredi ent == (
i key={i ngredi ent }>{i ngredi ent }</|i >
1)}
= ul =
= |i=
)
¥
5

Reci pe. propTypes = {

title: PropTypes.string.isRequired,

i ngredi ents: PropTypes.arrayCf (PropTypes.string).isRequired,
Fi

In this example, we have defined a component that takes a
prop of type string and an prop of type array. We have used
to define the prop and

FropTypes.arrayof (PropTypes.string)

to define the prop.

We have also used the modifier to indicate that both props
are required and must be present for the component to
function correctly.

If @ prop of the incorrect type or format is passed to the
component, a warning will be displayed in the console,
helping you to quickly identify and fix the issue.



N——

Validating Props with createClass

— N\

In React, you can validate the props of a component using
PropTypes, a built-in typechecking library. PropTypes is not
available by default when using , but it can still be used by
importing it from the package and adding a object to your

component definition.

Here is an example of how to use PropTypes with :



i mport React from!'react':
i mport PropTypes from!' prop-types':

const Recipe = React.creat eCl ass( {
propTypes: {
title: PropTypes.string.isRequired,
i ngredi ents: PropTypes.arrayCf (PropTypes. string).isRequired
k.

render() {
return |
=
<h2={this.props.title}s h2=
=ul =
{this.props.ingredients. map((ingredient, index) == (
=i key={index}={ingredient}<gli=
1}
= ul =
< |ji=
)
ks
K

export default Recipe:

In this example, we have defined a component using . We
have defined a object that validates that the prop is a string
and the prop is an array of strings. We have also used the
modifier to indicate that both props are required and must
be present for the component to function correctly.

If @ prop of the incorrect type or format is passed to the
component, a warning will be displayed in the console,
helping you to quickly identify and fix the issue.



N——

Default Props

— N\

In React, default props are used to specify default values for
props that are not provided by the parent component. This
can help to ensure that your components function correctly
even when certain props are not present.

Here is an example of how to use default props in a
component:



i mport React from!'react':
i mport PropTypes from!' prop-types':

const Recipe = ({ title, ingredients }) == (
<=
<hz={titl e} h2=
=ul =
{i ngredi ents. map( (i ngredi ent, index) = (
=i key={i ndex}={ingredient}<li=

)}
I

=

O

=
< ||
|

W

Reci pe. propTypes = {

title: PropTypes.string.isRequired,

i ngredi ents: PropTypes.arrayCf (PropTypes. stringl.isRequired,
1§

Reci pe. def aul t Props = {
title: "untitled,
ingredients: [],

I

export default Recipe:

In this example, we have defined a component that takes a
prop of type string and an prop of type array. We have used
to define the prop and to define the prop.

We have also used the object to specify default values for
both props. If a prop is not provided by the parent
component, the component will display the default value of .
If an prop is not provided, an empty array will be used as
the default value.



N——

Custom Property Validation

— N\

In React, you can create custom property validators to
validate complex or specific props that are not covered by
the built-in PropTypes library. Custom property validators are
defined as functions that take a props object and a property
name and return an error message if the prop is invalid.

Here is an example of how to create a custom property
validator:



i mport React from!'react':
i mport PropTypes from!' prop-types':

const Recipe = ({ title, ingredients }) == (
<=
<hz={titl el h2=
=ul =
{i ngredi ents. map( (i ngredi ent, index) = (
=i key={i ndex}={ingredient}<li=

)}
I

=

O

=
< |
|

W

Reci pe. propTypes = {
title: PropTypes.string.isRequired,
i ngredi ents: function{props, propMarme, conponent MNare)] {
const ingredi ents = props[ prophane];
if (VArray.isArraylingredients)) {
return new Error( I nvalid prop ${prophMare} supplied to
${conponent Mare}. Must be an array. ).

if (ingredients. length = 2) {
return new Error( I nvalid prop ${propmMare} supplied to
${component MNare}. Must contain at |east 2 ingredients. )
5

T
I

export default Recipe:

In this example, we have defined a component that takes a
prop of type string and an prop that is validated using a
custom validator. We have defined the custom validator as a
function that takes a props object, a propName, and a and
returns an error message if the prop is invalid.

In the custom validator, we have checked that the prop is an
array using , and that it contains at least two ingredients. If
the prop is not an array or contains fewer than two
ingredients, an error message is returned.



N——

ES6 Classes and Stateless Functional
Components

— N\

In React, components can be defined using ES6 classes or
stateless functional components. Both approaches have
their own advantages and disadvantages, and the choice
between them depends on the specific needs of your
application.

ES6 classes provide a way to define a component as a
JavaScript class. Components defined using classes have
access to lifecycle methods, state, and other class-based
features. Here is an example of a component defined using
an ES6 class:



i mport React from!'react':

cl ass Reci pe extends React.Conponent {
constructor(props) {
super ( props)
this . state = { i sFavorite: false };

}

t oggl eFavoritel) {
this. setsStatel { i sFavorite: 'this. state. isFavorite }):

}

render() {
return (
=i v=
=h2={this.props.titl e}= h2=
=p={thi 5. props. descripti on}< p=
<button onClick={() == this.toggl eFavorite()}=
{this.state.isFavorite ? 'Rermove fromfavorites' @ 'Add to
favorites' }
< butt on=
= di v=
)
¥
Iy

export default Recipe:

In this example, we have defined a component using an ES6
class. The component has a constructor that sets the initial
state of the component to { . The component also defines a
toggleFavorite method that updates the state of the
component when a button is clicked.

Stateless functional components provide a simpler way to
define components as functions that take props as input and
return JSX as output. Stateless functional components do
not have access to lifecycle methods or state, but they are
more lightweight and can improve performance. Here is an
example of a component defined using a stateless
functional component:



i mport React from!'react':

const Recipe = ({ title, description, onFavoriteClick }) == {
= v=
<hz={titl e} hz=
=p={description}l<s p=
<button onClick={onFavoriteClick}=Add to favorites< button=
< di v=
)

export default Recipe:

In this example, we have defined a component using a
stateless functional component. The component takes and
description props as input, and renders them using JSX. The
component also takes an prop that is used to handle button
clicks.



N——

Refs

— N\

Refs in React provide a way to access DOM nodes or React
elements created by a component. Refs are often used to
manage focus, select text, or trigger animations.

Here is an example of how to use refs in a component:



i mport React from!'react':

cl ass MyConponent extends React. Component {
constructor(props) {
super ( props)
thi s. nyRef = React.createRef();
5

handl eClick = () = {
thi s. myRef . current . focus();

+
render() {
return (
=di v=
=i nput type="text" ref={this. myRef} /=
=button onClick={thi s. handl eCl i ck}=Focus | nput < butt on=
< di v=
)
ks

s

export default MyCornponent:

In this example, we have defined a component that uses a
ref to focus an input element. We have created the ref using
the method in the component's constructor. We have then
assigned the ref to the input element using the attribute.

We have also defined a method that uses the ref to focus
the input element when a button is clicked. The method
accesses the input element using , and calls the method to
set focus on the input element.



N——

Inverse Data Flow

— N\

In React, data typically flows from parent components to
child components using props. However, there may be cases
where child components need to update the state of their
parent components. In these cases, inverse data flow can be
used to pass data from child components to parent
components.

Here is an example of how to use inverse data flow in a
component:



i mport React from!'react':

cl ass Parent Conponent extends React.Conponent {
constructor(props) {
super ( props):
this.state = { childbata: ' };
s

handl eChi | dData = (data) == {
this setstatel { chil dhata: data }):

+
render() {
return (
=di v=
=h2=Parent Conponent <f h2=
=Chi | dCorponent onDat a={t hi 5. hand| eChi | dData} /=
=p=Chi | d data: {this.state. childData}l<yp=
< di v=
)
s

s

cl ass Chil dCormponent extends React.Conponent {
constructor{props) {
super( props):
this state = { inputData: '' }
s

handl eChange = [event) => {
const data = event.target.val ue;
this. setState({ inputData: data }):
thi s. props. onDat al dat a) ;

render() {
return |
= v=
<h3=Chi | d Cornponent <f h3=>
< nput type="text" walue={this.state.inputData}
onChange={t hi 5. handl eChange} /=
< div=
)
}
}

export default Parent Conponent

In this example, we have defined a ParentComponent
component that has a child component ChildComponent.
The ChildComponent component accepts an onData prop
that is used to pass data from the child component to the
parent component.



The ParentComponent component defines a
handleChildData method that is used to update the state of
the parent component when the child component passes
data using the prop. The ChildComponent component
defines a handleChange method that is called when the
user enters data into an input field. The handleChange
method updates the state of the child component and
passes data to the parent component using the prop.



N——

Refs in Stateless Functional
Components

— N\

In React, refs can also be used in stateless functional
components. However, since stateless functional
components do not have an instance, refs are not created
using the createRef() method. Instead, refs can be created
using a callback function that is passed to the ref attribute.

Here is an example of how to use refs in a stateless
functional component:



i mport React from!'react':

const MyCorponent = ({ onl nput Change }) == {
| et ryRef = null;

const handleclick =) = {
myRef . f ocus();

ki

const handl eRef = (ref) == {
ryRef = ref:
I3

return (
=di v=
=i nput type="text" ref={handl eRef } onChange={onl nput Change} /=
=butt on onCli ck={handl eCl i ck}=Focus | nput < butt on=
< di v=
)
¥

export default MyCorponent:

In this example, we have defined a MyComponent stateless
functional component that uses a ref to focus an input
element. We have created the ref using a callback function
handleRef that is passed to the ref attribute. We have then
assigned the ref to a variable myRef that is used to access
the input element.

We have also defined a handleClick method that uses the
ref to focus the input element when a button is clicked. The
handleClick method accesses the input element using
myRef and calls the focus() method to set focus on the input
element.

Using refs in stateless functional components can help to
manage interactions with the DOM or other React elements.
By accessing elements using refs, you can trigger
animations, manage focus, or perform other actions that
require direct access to the element. However, it is
important to use refs sparingly and only when necessary, as
they can make your code more complex and harder to
maintain.



N——

React State Management

— N\

In React, state management is an important concept that
allows components to manage their own data and update
their state in response to user interactions or changes in the
application's data.

Here are some key concepts to keep in mind when working
with React state management:

Component state: Each React component has its own state,
which is a JavaScript object that stores data that can be
updated by the component. You can define the initial state
of a component in the component's constructor using
this.state.

Updating state: You can update the state of a component
using the setState() method, which takes an object that
represents the new state of the component. When you call
setState(), React will automatically update the component's



state and trigger a re-render of the component and its
children.

Props and state: Props and state are the two primary ways
that data is passed between components in React. Props are
read-only and cannot be modified by the component, while
state is mutable and can be updated by the component.

Controlled components: A controlled component is a
component that gets its value from props and notifies its
parent when the value changes using a callback function.
This pattern is commonly used for form inputs, where the
parent component manages the state of the input field and
passes the current value to the child component.

Uncontrolled components: An uncontrolled component is a
component that manages its own state and updates the
state directly using DOM events. This pattern is commonly
used for simple form inputs that do not require complex
state management.

State management libraries: React provides a simple way to
manage state using the setState() method, but there are
also many third-party libraries that can help you manage
more complex state. Some popular state management
libraries for React include Redux, MobX, and React Context
API.

Proper state management is essential for building scalable
and maintainable React applications. By following these key
concepts and best practices, you can create components
that are easy to use, flexible, and responsive to user
interactions.



N——

Introducing Component State

— N\

In React, component state is a way for components to
manage their own data and update their state in response
to user interactions or changes in the application's data.

Here's an example of how to introduce component state in a
simple React component:



i mport React from!'react':

cl ass MyConponent extends React. Component {
constructor(props) {
super ( props)
this.state = { count: 0 };
5

handl el ncrerment = () == {
this. setsStatel { count: this state count + 1 }):

I3

render() {
return (
=di v=
<h2=>Count: {this.state count}< h2=
<button onClick={this. handl el ncrerent }= ncrerment < butt on=
< di v=
)
ks
ks

export default MyCornponent:

In this example, we have defined a MyComponent
component that uses component state to manage a counter.
We have defined the initial state of the component in the
constructor using this.state, which is an object that contains
the data that the component will manage.

We have also defined a handlelncrement method that is
called when the user clicks a button. The handlelncrement
method updates the state of the component using the
setState() method, which takes an object that represents
the new state of the component. When setState() is called,
React will automatically update the component's state and
trigger a re-render of the component and its children.

Finally, we have rendered the current count value and a
button that triggers the handlelncrement method when
clicked.



N——

Initializing State from Properties

— N\

In React, you can initialize the state of a component from its
properties using the getDerivedStateFromProps() lifecycle
method. This method is called every time the component is
re-rendered and allows you to update the component's state
based on changes to its properties.

Here's an example of how to initialize state from properties:



i mport React from!'react':

cl ass MyConponent extends React. Component {
constructor(props) {
super ( props)
this state = { count: props.initial Count };

}

static getDeriwvedsStateFronProps(props, state] {
if (props.initialCount != state. count) {
return { count: props.initial Count }:

return null;

s

handl el necrerent = () = {
this setstate({ count: this.state. count + 1 });

H
render() {
return
= v=
<h2=Count: {this.state. count}</ h2=
<button onClick={this. handl el ncrerent }= ncrerment < butt on=
< di v=
)
}

}

export default MyCorponent:

In this example, we have defined a MyComponent
component that initializes its state from a property
initialCount. We have defined the initial state of the
component in the constructor using props.initialCount.

We have also defined a getDerivedStateFromProps() method
that is called every time the component is re-rendered. This
method compares the current value of props.initialCount to
the current state of the component and returns a new state
object if there is a difference. If the values are the same, the
method returns null.

Finally, we have rendered the current count value and a
button that triggers the handlelncrement method when
clicked.



By initializing state from properties, we can create more
dynamic and flexible components that can respond to
changes in their properties and update their state
accordingly. This can help to make our components more
reusable and easier to maintain over time.



N——

State Within the Component Tree

— N\
NN\

In React, component state is used to manage the data that
is specific to a particular component. However, components
can also pass state down to their child components using
props, which allows them to share data and communicate

with each other.

Here's an example of how state can be shared within the
component tree:



i mport React from!'react':

cl ass Parent Conponent extends React.Conponent {
constructor(props) {
super ( props)
this.state = { count: 0 };

h
handl el nerement = () == {
this setstatel{ count: this.state count + 1 });
+
render() {
return [

=di v=
<hZ2=Parent Count: {this.state count}< hz=
=Chi | dCorponent count={thi s.state. count}
onl ncrement ={t hi 5. handl el nererent b/ =
< di v=
)
ks
by

cl ass Chil dCormponent extends React.Conponent {
render() {
return (
=dj v=
=h3=Chi | d Count: {this.props.count }<f h3=>
=button onClick={thi s. props. onl ncrerent }= ncrerent < but t on=
< di v=
)
T
}

export default Parent Conponent:

In this example, we have defined a ParentComponent
component that has a child component ChildComponent.
The ParentComponent component manages the state of a
counter and passes it down to the ChildComponent
component using a prop count.

The ParentComponent component also defines a
handlelncrement method that is used to update the state of
the parent component when the user clicks a button. The
handlelncrement method is passed to the ChildComponent
component using a prop onlncrement.



The ChildComponent component receives the count and
onincrement props from the parent component and uses
them to display the current count value and trigger the
handlelncrement method when the user clicks a button.



N——

Color Organizer App Overview

— N\

The Color Organizer App is a simple React application that
allows users to manage a list of colors. The app consists of a
main component App , which is responsible for rendering
the list of colors and managing the state of the application.

Here's an overview of the main features of the Color
Organizer App:

Adding colors: Users can add new colors to the list by
entering a color name and a color code. When the user
submits the form, the new color is added to the list and
displayed on the screen.

Removing colors: Users can remove colors from the list by
clicking a button next to the color. When the user clicks the
button, the color is removed from the list and the screen is
updated.



Rating colors: Users can rate each coloron ascaleof1to5
by clicking on a star rating next to the color. When the user
clicks on a rating, the color is updated with the new rating
and the screen is updated.

Filtering colors: Users can filter the list of colors by entering
a search term in a search box. When the user enters a
search term, the list of colors is filtered to show only the
colors that match the search term.

Sorting colors: Users can sort the list of colors by name or
rating by clicking on a button next to the sorting option.
When the user clicks on a sorting option, the list of colors is
sorted and the screen is updated.

The Color Organizer App is a simple example of how to
manage state in a React application and create interactive
components that respond to user interactions. It also
demonstrates how to use forms, input validation, and event
handling in React.



N——

Passing Properties Down the
Component Tree

— N\

In React, passing properties down the component tree is a
common way to share data between components. This
allows us to create reusable components that can be used in
different parts of the application and respond to changes in
the data.

Here's an example of how to pass properties down the
component tree:



i mport React from!'react':

cl ass Parent Conponent extends React.Conponent {
constructor(props) {
super ( props)
this.state = { count: 0 };

h
handl el nerement = () == {
this setstatel{ count: this.state count + 1 });
+
render() {
return [

=di v=
<hZ2=Parent Count: {this.state count}< hz=
=Chi | dCorponent count={thi s.state. count}
onl ncrement ={t hi 5. handl el nererent b/ =
< di v=
)
ks
by

cl ass Chil dCormponent extends React.Conponent {
render() {
return (
=dj v=
=h3=Chi | d Count: {this.props.count }<f h3=>
=button onClick={thi s. props. onl ncrerent }= ncrerent < but t on=
< di v=
)
T
}

export default Parent Conponent:

In this example, we have defined a ParentComponent
component that has a child component ChildComponent.
The ParentComponent component manages the state of a
counter and passes it down to the ChildComponent
component using a prop count.

The ParentComponent component also defines a
handlelncrement method that is used to update the state of
the parent component when the user clicks a button. The
handlelncrement method is passed to the ChildComponent
component using a prop onlncrement.



The ChildComponent component receives the count and
onincrement props from the parent component and uses
them to display the current count value and trigger the
handlelncrement method when the user clicks a button.



N——

Passing Data Back Up the Component
Tree

— N\

In React, passing data back up the component tree is often
required when a child component needs to update the state
of its parent component. This can be accomplished by
passing a callback function from the parent component to
the child component as a prop.

Here's an example of how to pass data back up the
component tree:



i mport React from!'react':

cl ass Parent Conponent extends React.Conponent {
constructor(props) {
super ( props)
this.state = { count: 0 };
s

handl el ncrerment = () == {
this. setsStatel { count: this state count + 1 }):

+
render() {
return (
=di v=
<hZ2=Parent Count: {this.state count}< h2=
=Chi | dCorponent onl ncrerent ={t hi 5. hand| el nererent } /=
< di v=
)
ks

s

cl ass Chil dCormponent extends React. Conponent {
handl echi | di ncrerment = () == {
thi s, props. onl ncrement () ;

render() {
return |
=i v=
=hutt on onCli ck={t hi s. handl echi | dl ncrerent }= ncr erent
Chi | d<f butt on=
< div=
)
}
}

export default Parent Corponent:

In this example, we have defined a ParentComponent
component that has a child component ChildComponent.
The ParentComponent component manages the state of a
counter and defines a handlelncrement method that is used
to update the state of the parent component when the user
clicks a button.

The ChildComponent component receives the onincrement
prop from the parent component, which is a callback
function that is called when the child component needs to
update the state of the parent component. The



ChildComponent component defines a
handleChildiIncrement method that calls the onlncrement
callback function when the user clicks a button.



7. Enhancing Components



N——

Component Lifecycles

— N\

In React, component lifecycles refer to the different stages
that a component goes through from creation to
destruction. Each stage provides an opportunity to perform
certain actions and manipulate the component's state or

props.

Here are the different stages in a React component's
lifecycle:

Mounting: This is the stage when the component is created
and added to the DOM. The methods that are called during
this stage include constructor, render, componentDidMount.

Updating: This is the stage when the component is updated
with new props or state. The methods that are called during
this stage include shouldComponentUpdate, render,
componentDidUpdate.



Unmounting: This is the stage when the component is
removed from the DOM. The method that is called during
this stage is componentWillUnmount.

Error Handling: This is the stage when an error occurs
during rendering, in a lifecycle method, or in a child
component's constructor. The methods that are called
during this stage include componentDidCatch and
getDerivedStateFromError.

In addition to these lifecycle methods, there are also a few
other methods that are rarely used, such as
getDerivedStateFromProps and getSnapshotBeforeUpdate.



N——

Mounting Lifecycle

— N\

In React, the mounting lifecycle methods are a set of
methods that are called when a component is created and
added to the DOM. These methods provide an opportunity
to perform certain actions and set up the component's initial
state and properties.

Here are the different mounting lifecycle methods in React:

constructor(props): This is the first method that is called
when a component is created. It is used to set up the
component's initial state and properties. This method is only
called once during the component's lifetime.

static getDerivedStateFromProps(props, state): This method
is called before rendering, whenever the component's props
have changed. It is used to update the component's state
based on the new props. This method is rarely used and is
often replaced by using the componentDidUpdate lifecycle
method.



render(): This method is called to generate the initial DOM
structure for the component based on its state and
properties. It returns a React element that represents the
component's content.

componentDidMount(): This method is called after the
component has been rendered to the DOM. It is used to
perform any setup that requires the DOM to be present,
such as fetching data or adding event listeners. This method
is only called once during the component's lifetime.



N——

Updating Lifecycle

— N\

In React, the updating lifecycle methods are a set of
methods that are called when a component is updated with
new props or state. These methods provide an opportunity
to perform certain actions and update the component's
state or properties.

Here are the different updating lifecycle methods in React:

static getDerivedStateFromProps(props, state): This method
is called before rendering, whenever the component's props
have changed. It is used to update the component's state
based on the new props.

shouldComponentUpdate(nextProps, nextState): This
method is called before rendering, whenever the
component's state or props have changed. It is used to
determine whether the component should be updated or
not. By default, React re-renders the component whenever
its state or props change, but by implementing this method,



we can prevent unnecessary re-renders and improve
performance.

render(): This method is called to generate the updated
DOM structure for the component based on its new state
and props. It returns a React element that represents the
component's updated content.

getSnapshotBeforeUpdate(prevProps, prevState): This
method is called after the render method but before the
DOM is updated with the new content. It is used to capture
information from the DOM, such as scroll position or
selected text, before the update occurs.

componentDidUpdate(prevProps, prevState, snapshot): This
method is called after the component has been updated and
the new DOM content has been rendered. It is used to
perform any additional updates that require the new DOM
content, such as updating the scroll position or fetching
additional data.



N——

React.Children

— N\

In React, React.Children is a utility module that provides a
set of methods for working with the children of a React
component. The children of a component are the elements
that are passed as the children prop to the component.

Here are some of the methods provided by the
React.Children module:

React.Children.map(children, function): This method is used
to map over the children of a component and apply a
function to each child. It returns a new array of the modified
children.

React.Children.forEach(children, function): This method is
similar to React.Children.map, but it does not return
anything.

React.Children.count(children): This method is used to count
the number of children that a component has.



React.Children.only(children): This method is used to ensure
that a component has only one child element. If the
component has more than one child, it will throw an error.

React.Children.toArray(children): This method is used to
convert the children of a component to an array.



N——

JavaScript Library Integration

— N\

Integrating JavaScript libraries with React is a common task
when building complex applications. While React provides a
lot of built-in functionality for building Uls, it's not meant to
handle all of the application's logic. In this case, integrating
third-party libraries with React is the way to go.

Here are some tips for integrating JavaScript libraries with
React:

Choose libraries that follow the principles of functional
programming: Libraries that follow functional programming
principles are more likely to work well with React. Functional
programming emphasizes pure functions, immutability, and
declarative programming, which are all concepts that React
employs.

Check for React compatibility: Before integrating a library,
make sure to check if it is compatible with React. Some



libraries may not work well with React or may require
additional setup.

Use React hooks: React hooks allow you to use state and
other React features in functional components. If the library
you're integrating with doesn't provide its own hooks, you
can create your own custom hooks to interact with the
library's API.

Use refs: Refs allow you to access the DOM nodes of React
components. This can be useful when integrating with
libraries that require direct manipulation of the DOM.

Use higher-order components (HOCs): HOCs are a powerful
way to integrate libraries with React. By wrapping a
component with an HOC, you can add additional
functionality to the component without modifying its original
code.

Use render props: Render props are another way to
integrate libraries with React. By passing a function as a
prop to a component, you can provide the component with
the library's functionality.



N——

Making Requests with Fetch

— N\

In React, making requests to a server is a common task
when building web applications. The fetch API is a built-in
JavaScript function that provides an easy way to make
requests to a server and handle the response.

Here's an example of using fetch to make a GET request to
a server:

fetch('https://api.exanpl e comidata')
.then{response == response.json())
.then(data == consol e. | og( data))
.catchlerror == console. error{error));

In this example, we're making a GET request to the URL
https://api.example.com/data. When the server responds,
we're parsing the response as JSON using the
response.json() method. We're then logging the data to the
console.

If there is an error during the request, we're using the catch
method to log the error to the console.



Here's an example of using fetch to make a POST request to
a server:

fetch('https://api.exanpl e. comidata', {
met hed: ' POST',
body: | SOM stringi fyl{ narme: ') chn Doe', age: 30 }),
headers: { 'Content-Type': 'applicationfjson' }
})
.then{response == response. json(])
.then{data == consol e. | ogl data))

.catchl{error == console.error{error));

In this example, we're making a POST request to the URL
https://api.example.com/data. We're sending a JSON payload
with the name and age properties. We're also setting the
Content-Type header to application/json.

When the server responds, we're parsing the response as
JSON using the response.json() method. We're then logging
the data to the console.

If there is an error during the request, we're using the catch
method to log the error to the console.



N——

Incorporating a D3 Timeline

— N\

Integrating a D3 timeline into a React application can be a
powerful way to display data in a visual format. Here are the
steps to incorporate a D3 timeline into your React
application:

Install D3: The first step is to install D3 using npm or
another package manager. You can use the following
command to install D3:

I —

npminstal | d3

Create a React component: Next, create a React
component that will contain the D3 timeline. You can use
the useEffect hook to initialize the D3 timeline when the
component is mounted. Here's an example:



I

i mport React, { useEffect, useRef } from'react':
i mport * as d3 from'd3';

const Timeline =() == {
const ref = useRef(null);

useEffect(() = {
const data =[/* data for tirmeline */];
const svg = d3.select(ref.current);
{/ initialize D3 tirmeline using “data’ and “svg

FooL1):

return <svg ref={ref} /=

ki

export default Tireline:

In this example, we're using the useRef hook to create a
reference to the svg element. We're then using the
useEffect hook to initialize the D3 timeline using the data
and svg elements. Finally, we're returning the svg element
with the ref set to the ref variable.

Render the component: Finally, render the Timeline
component in your React application. You can use it like any
other React component:

I



i Mport React from'react':
irmport Tireline from'./Tireline'

const App = () == {
return (
=di v=
=hl=My Tirelines hl=
<Tireline | =
< di v=
)
+

export default App:



Higher-Order Components

— A\

In React, a higher -order component (HOC) is a function that
takes a component as an argument and returns a new
component with additional functionality. HOCs are a
powerful pattern in React that can be used to enhance the
functionality of components without modifying their original
code.

Here's an example of a higher-order component:

const withauth = (W appedConponent ) == {
return cl ass extends React.Conponent {
render() {
const i sAuthenticated = /* check if user is authenticated */;
if (isAuthenticated] {
return =W appedConponent {...this.props} /=
} else {
return =p=Please log in to viewthis content < p=
ks
by
¥
%

In this example, we're creating a higher-order component
called withAuth. This function takes a component as an



argument (WrappedComponent) and returns a new
component that checks if the user is authenticated. If the
user is authenticated, the new component renders the
WrappedComponent with all of its original props. If the user
is not authenticated, the new component renders a
message asking the user to log in.

To use the withAuth HOC, we can wrap our component like
this:

const MyCormponent = () == {
return =p=Secret content < p=
%

export default wthaut h( MyConponent ) ;

In this example, we're wrapping MyComponent with the
withAuth HOC. This creates a new component that checks if
the user is authenticated before rendering MyComponent.



N——

Managing State Outside of React

— N\

While React provides built-in state management through its
useState hook and setState method, there are situations
where it may be necessary to manage state outside of
React. Here are some approaches for managing state
outside of React:

Using a state management library: State management
libraries like Redux or MobX can be used to manage state
outside of React. These libraries provide a central store for
managing state and can be used to store and update
application data. They can also be used to share data
between components.

Using the context API: The context API is a built-in feature in
React that allows for sharing data between components. You
can use the context API to provide a state management
solution outside of React. However, the context APl may not
be suitable for managing complex state.



Using a global variable: Another approach for managing
state outside of React is to use a global variable. This is not
recommended for complex state management, but can be
useful for small applications or simple state management.

Using server-side storage: You can also use server-side
storage to manage state outside of React. This can be useful
for storing user data, preferences, or other application data
that needs to be persisted between sessions.



Rendering a Clock

— A\

I —

In React, you can create a clock component that updates
the time dynamically. Here's an example of how to create a
clock component in React:

i mport React, { useState, useEffect } from'react';

const Clock =1() = {
const [tire, setTirme] = useStatelnew Datel)):

useEffect(() == {
const interval D = setinterval ({) = setTimelnew Datel)), 1000);

return () == {
clearinterval {interval 1 O);

FooL1):

return <p={tire.tolLocal eTi meString() }< p=
¥

export default Clock:



In this example, we're using the useState hook to store the
current time in the time state variable. We're then using the
useEffect hook to update the time every second. We're
using the setinterval method to update the time variable
with the current date every 1000 milliseconds (or 1 second).
We're also using the clearinterval method to clean up the
setinterval when the component is unmounted.

Finally, we're rendering the time state variable using the
toLocaleTimeString method to format the time.

To use this Clock component in your application, you can
import it and render it like any other React component:

i nport React from!'react';
i mport Clock frem'./cl ock';

const App =() = {
return

=i =
<hl=iy Cl ock< hl=
<l ock [ =

= di v=

)

%

export default App:

In this example, we're importing the Clock component and
rendering it inside the App component. When the Clock
component is mounted, it will start updating the time every
second and rendering the new time.

I —

Flux



Flux is an application architecture that was created by
Facebook to manage the flow of data in large-scale React
applications. Flux is not a library or a framework, but rather
a pattern that helps to manage the complexity of data flow
and state management in React applications.

The Flux pattern consists of four main components:

Actions: Actions are simple objects that represent an event
that has occurred in the application. They contain a type
property that describes the action and may also contain
additional data.

Dispatcher: The Dispatcher is a central hub that receives
actions and dispatches them to the appropriate stores. It
acts as a mediator between the actions and the stores.

Stores: Stores are objects that contain the application's
state and business logic. They listen to actions dispatched
by the Dispatcher and update their state accordingly.

Views: Views are React components that render the
application's user interface. They listen to changes in the
state of the stores and update themselves accordingly.

The flow of data in Flux is unidirectional, meaning that data
flows in one direction from the Actions to the Stores and
then to the Views. This ensures that the application's state
is consistent and that changes are predictable.



N——

Dispatcher

— N\

In the Flux pattern , the Dispatcher is a central hub that
manages the flow of data between the Actions and the
Stores. It acts as a mediator between the Actions and the
Stores and ensures that data flows in a predictable and
consistent way.

The Dispatcher is responsible for three main tasks:

Receiving Actions: The Dispatcher receives Actions from the
application and adds them to a queue. It keeps track of the
order in which Actions are received and ensures that they
are dispatched to the Stores in the correct order.

Dispatching Actions: The Dispatcher dispatches Actions to
the appropriate Stores. It passes the Action to each
registered Store and ensures that the Stores update their
state accordingly.



Managing Dependencies: The Dispatcher can manage
dependencies between Stores. For example, it can ensure
that one Store updates its state before another Store, or it
can prevent circular dependencies between Stores.

Here's an example of how to create a Dispatcher in
JavaScript:

I —

cl ass Di spatcher {
constructor() {
this.call backs =1[1];

}

regi ster(cal | back) {
thi s. cal | backs. push( cal | back):

return () = {
const index =this. call backs.indexcf (cal | back):

this.call backs. splice(index, 1):
I
I3

di spat ch(action) {
this.call backs.forEach{{cal | back] == call back{action]);

s
}

export default O spatcher;

In this example, we're creating a Dispatcher class that has
three methods:

register: The register method is used to register a new
callback function that will be called when an Action is
dispatched. It returns a function that can be used to
unregister the callback.



dispatch: The dispatch method is used to dispatch an Action
to all registered callbacks. It calls each registered callback
with the Action as an argument.

callbacks: The callbacks property is an array that holds all
registered callbacks.

To use this Dispatcher in your application, you can create an
instance of the Dispatcher and register callbacks:

I —

i mport Di spatcher from!' . /O spatcher' ;
const nyDi spat cher = new Oi spatcher(]);

const nyCal | back = (action) == {
consol e. | ogl acti on);

Fi
const unregi sterCal | back = nyDi spat cher. regi st er(nyCal | back);
rmyDi spat cher . di spatch{ { type: 'nmy_action' }):

unregi sterCal | back(): // unregister the call back

In this example, we're creating an instance of the
Dispatcher class and registering a callback function using
the register method. We're then dispatching an Action using
the dispatch method, which calls the registered callback
function with the Action as an argument. Finally, we're
unregistering the callback function using the function
returned by the register method.



N——

8. Redux

— N\

Redux is a popular state management library that
implements the Flux pattern. It provides a simple and
predictable way to manage the state of a React application
and is widely used in the React community.

The core concepts of Redux are:

Store: The Store is a central place that holds the state of the
application. The state is represented as a plain JavaScript
object.

Actions: Actions are simple objects that represent an event
that has occurred in the application. They contain a type
property that describes the action and may also contain
additional data.

Reducers: Reducers are pure functions that take the current
state and an action as input and return a new state. They



are responsible for updating the state in response to
actions.

Dispatch: Dispatch is a function that is used to send actions
to the store. When an action is dispatched, the store calls
the reducer function to update the state.

Subscribe: Subscribe is a function that is used to listen to
changes in the store. When the state of the store changes,
all subscribers are notified.

Here's an example of how to create a Redux store in
JavaScript:

i mport { createStore } from' redux':

const initialState = {
count: 0,

%

const reducer = (state = initial State, action) == {
switch (action. type) {
case '| MCRENENT'

return { ...state, count: state. count + 1 };
case ' CECREMENT' .

return { ...state, count: state count - 1 };
def aul t:

return state;

}
+

const store = createStorelreducer);

export default store;

In this example, we're using the createStore function from
the redux library to create a Redux store. We're providing an
initial state object and a reducer function as arguments to
the createStore function.



The reducer function takes the current state and an action
as input and returns a new state based on the action. In this
example, we're using a switch statement to handle two
actions: INCREMENT and DECREMENT. When the
INCREMENT action is dispatched, we're returning a new
state object with the count property incremented by 1.
When the DECREMENT action is dispatched, we're returning
a new state object with the count property decremented by
1. If the action type is not recognized, we're returning the
current state.

To use this Redux store in your application, you can import it
and use it like any other store:

i mport React from'react':
i mport { useSel ector, useDispatch } from'react-redux'
import { increment, decrerment } from' . /actions';

const Counter = (] == {
const count = useSel ector((state) == state.count);
const di spatch = useli spatch(]);

return |
= v=
=p=Count: {count }</ p=
<button onClick={() == dispatch(increment()) }>+< button=>
<button onClick={() == dispatch(decrement())}> </ button=>
< diwv=
)
%

export default Counter;

In this example, we're using the useSelector hook to select
the count property from the Redux store and the
useDispatch hook to get a reference to the dispatch
function. We're then rendering the count property and two
buttons that dispatch the increment and decrement actions
when clicked. When an action is dispatched, the store will
call the reducer function to update the state, and all
subscribers will be notified of the change.



N——

State

— N\

In React, state refers to an object that represents the
current state of a component. State is used to store data
that can change over time, such as user input, network
responses, or the results of an asynchronous operation.

The state object can be modified using the setState method,
which is a built-in method of the Component class in React.
When the setState method is called, React will schedule a
re-render of the component, and any changes to the state
will be reflected in the UI.

Here's an example of how to use state in a React
component:



i mport React, { Corponent } from'react':

cl ass Counter extends Conponent {
state = {
count: 0,

I

handl el ncrerment = () = {
this setstate({ count: this.state. count + 1 });

ki

render() {
return
=di v=
=p=Count: {this.state count}<p=
<button onClick={this. handl el ncrerent }>+< butt on=
< di v=
)
}
ks

export default Counter;

In this example, we're defining a Counter component that
has a count property in its state object. We're also defining a
handlelncrement method that is called when the user clicks
the + button. Inside the handlelncrement method, we're
calling the setState method to update the count property of
the state object.

When the render method is called, it will display the current
value of the count property in the Ul. When the user clicks
the + button, the handlelncrement method is called, and
the setState method updates the count property of the state
object. React will then schedule a re-render of the
component, and the updated value of the count property
will be displayed in the UI.



N——

Actions

— N\

In the context of React and Redux, an action is a plain
JavaScript object that represents an event or user
interaction that has occurred in the application. Actions
typically have a type property that describes the event and
may also contain additional data.

Actions are the only way to update the state in a Redux
application. When an action is dispatched, it is sent to the
Redux store, which then calls the reducer function to update
the state.

Here's an example of how to define an action in Redux:

const increment = () == ({
type: ' MCRENENT'

export default increrent:

In this example, we're defining an increment action that has
a type property of 'INCREMENT'. This action does not
contain any additional data.



To use this action in a Redux application, you can dispatch it
using the dispatch function:

i Mport React from'react':
i mport { useDispatch, useSelector } from'react-redux';
i mport increrment from'./actions';

const Counter =()] == {
const count = useSel ector((state) == state. count):
const di spatch = usel spatchl];

return
=di v=
=p=Count : {count }< p=
<button onclick={{) == dispatchl{increrment()) }=+ button=
< di v=
)
H¥

export default Counter;

In this example, we're using the useSelector hook to select
the count property from the Redux store and the
useDispatch hook to get a reference to the dispatch
function. When the + button is clicked, we're calling the
increment action creator function and passing the resulting
action object to the dispatch function. The Redux store will
then call the reducer function to update the state, and all
subscribers will be notified of the change.



N——

Action Payload Data
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In Redux, actions can contain additional data in addition to
the type property. This additional data is known as the
action payload. The payload can be of any type, such as a
string, number, object, or array.

Here's an example of how to define an action with a payload
in Redux:

javascript

const addTodo = (text) => ({
type: 'ADD_TODO',

payload: {

id: Math.random(),

text,

completed: false,



},

});
export default addTodo;

In this example, we're defining an addTodo action that has a
type property of 'ADD_TODO' and a payload that consists of
an object with three properties: id, text, and completed. The
text property of the payload is passed in as an argument to
the action creator function.

To use this action with a payload in a Redux application, you
can dispatch it using the dispatch function:

i mport React, { useState } from'react':
i mport { useDispatch } from'react-redux';
i mport addTode from' . /actions':

const AddTode =() == {
const [text, setText] = useState(''):
const di spatch = usel spatchl];

const handl esubmit = (event] == {
event , prevent Def aul t () ;
di spat ch( addTodo(t ext )} ;
setText(''):;

%

const handl eChange = (event) == {
set Text ( event . t ar get . val ue):

ki

return (
=f or m onSubr t ={hand| eSubrmt }=
=i nput type="text" wval ue={text} onChange={handl eChange} /=
=button type="submt"=Add Todo< button=
</ forrme
)
¥

export default AddTodo:

In this example, we're defining an AddTodo component that
has a form with an input field and a submit button. When



the user enters text into the input field and clicks the submit
button, the handleSubmit function is called. Inside the
handleSubmit function, we're calling the addTodo action
creator function and passing in the text value as the
payload. We're then resetting the text input field to an
empty string.



N——

Reducers
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In Redux, a reducer is a pure function that takes the current
state of the application and an action as arguments and
returns the new state of the application.

Reducers are the only way to update the state in a Redux
application. When an action is dispatched, it is sent to the
Redux store, which then calls the reducer function to update

the state.

Here's an example of how to define a reducer in Redux:



const initialState = {
count: 0,

F

const counterReducer = (state =initial State, action) == {

(
switch (action type) {
case ' | NCREMENT'

return { count: state count + 1 };
case ' CECRENMENT' :
return { count: state count - 1 };
def aul t:
return state;
¥

I

export default counterReducer;

In this example, we're defining a counterReducer function
that takes the current state of the application and an action
as arguments and returns the new state of the application.
The state argument has a default value of initialState, which
is an object that contains a count property set to 0.

Inside the counterReducer function, we're using a switch
statement to handle different action types. When the
INCREMENT action is dispatched, we're returning a new
state object with the count property incremented by 1.
When the DECREMENT action is dispatched, we're returning
a new state object with the count property decremented by
1. If the action type is not recognized, we're returning the
current state object.

To use this reducer in a Redux application, you can pass it to
the createStore function:

import { createStore } from'redux':
i mport count erReducer from' . /reducers':

const store = createStorelcount er Reducer);

In this example, we're using the createStore function from
the Redux library to create a new Redux store. We're



passing the counterReducer function to the createStore
function as an argument to create the initial state of the
store. The store object returned by the createStore function
can be used to dispatch actions and subscribe to state
changes. When an action is dispatched, the store object will
call the reducer function to update the state of the
application.



N——

The Sort Reducer
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In @ Redux application , reducers are responsible for
updating the state of the application in response to actions.
One common use case for reducers is to handle sorting and

filtering of data.

Here's an example of how to define a sort reducer in Redux:



const initialState = {
sortBy: ' name',
sortDirection: 'asc',

I

const sortReducer = (state =initialstate, action] == {
switch (action type) {
case ' SCRT_BY':
return {
...5tate,
sortBy: action. payl oad,

%
case ' SORT_OI RECTI O

return 1
... 5tate,
sortDirecti on: acti on. payl oad,
%
def aul t:
return state;
}

I

export default sortReducer;

In this example, we're defining a sortReducer function that
takes the current state of the application and an action as
arguments and returns the new state of the application. The
state argument has a default value of initialState, which is
an object that contains two properties: sortBy and
sortDirection.

Inside the sortReducer function, we're using a switch
statement to handle different action types. When the
SORT_BY action is dispatched, we're returning a new state
object with the sortBy property set to the payload of the
action. When the SORT_DIRECTION action is dispatched,
we're returning a new state object with the sortDirection
property set to the payload of the action. If the action type
is not recognized, we're returning the current state object.

To use this reducer in a Redux application, you can dispatch
actions using the dispatch function:



i mport React from'react':
i mport { useDispatch, useSelector } from'react-redux':

const SortButton = ({ value, |abel }) == {
const di spatch = useDi spatch();
const sortBy = useSel ector((state) == state. sortBy):
const sortOirection = useSel ector((statel == state.sortDirection);

const handl eClick =() == {
di spat chi {

type: ' SORT_BY',

payl oad: wval ue,

I
di spat chl {
type: ' SORT_DO RECTI OM
payl oad: wval ue == sortBy && sortDirection = 'asc' 7 ' desc'
"asc',
H
¥
const arrow = val ue —— sortBy && sortDirection —— 'as¢' 7 ' T
1 ll;
return (

<button onClick={handl eClick}=
{l abel ¥ {arrow}
</ butt on=
)
¥

export default SortButton:

In this example, we're defining a SortButton component that
takes a value and label prop. The component uses the
useSelector hook to get the sortBy and sortDirection
properties from the Redux store and the useDispatch hook
to get a reference to the dispatch function. When the button
is clicked, we're dispatching two actions: one to update the
sortBy property and one to update the sortDirection
property. The payload of the SORT_DIRECTION action is
calculated based on the current sortBy and sortDirection
values. We're also rendering an arrow icon to indicate the
current sort direction.



N——

The Store
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In @ Redux application , the store is the central hub for
managing the state of the application. It holds the current
state of the application and provides methods for
dispatching actions and subscribing to state changes.

Here's an example of how to create a store in Redux:

import { createStore } from'redux':
i mport root Reducer from' . /reducers':

const store = createStorelroot Reducer);

In this example, we're using the createStore function from
the Redux library to create a new Redux store. We're
passing the rootReducer function to the createStore function
as an argument to create the initial state of the store. The
store object returned by the createStore function can be
used to dispatch actions and subscribe to state changes.

To dispatch an action, you can use the dispatch method of
the store object:



store. di spat chi {
type: ' MCREMENT',

In this example, we're dispatching an action with a type of
INCREMENT. This will cause the reducer function to update
the state of the application.

To subscribe to state changes, you can use the subscribe
method of the store object:

store. subscribe(() == {
consol e. | oglstore. getState(]);

M

In this example, we're subscribing to state changes by
passing a callback function to the subscribe method. The
callback function will be called every time an action is
dispatched and the state of the application is updated.
We're using the getState method of the store object to log
the current state of the application to the console.

In a larger application, you may have multiple reducers and
actions. To combine them into a single reducer function that
can be used to create the store, you can use the
combineReducers function from the Redux library:



i mport { conbi neReducers } from' redux'
i mport count er Reducer from!' ./ count er Reducer'
i mport sortReducer from'./sortReducer'

const rootReducer = conbi neReducers( {
count er: count er Reducer,
sort: sortReducer,

M

export default rootReducer;

In this example, we're defining a rootReducer function that
combines two separate reducers (counterReducer and
sortReducer) into a single reducer function that can be used
to create the Redux store. The combineReducers function
takes an object that maps reducer functions to property
names in the application state. In this case, we're mapping
the counterReducer function to the counter property and the
sortReducer function to the sort property. The resulting state
object will have two properties (counter and sort), each
managed by a separate reducer function.



N——

Subscribing to Stores
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To subscribe to the store, you can use the subscribe method
of the store object:

const unsubscribe = store. subscribel() = {
{j Hendl e state change here
3

In this example, we're calling the subscribe method of the
store object to register a callback function that will be called
whenever the state of the application changes. The
subscribe method returns a function that can be used to
unsubscribe from the store.

When the state of the application changes, the callback
function registered with subscribe will be called with the
new state of the application as an argument:

const unsubscribe = store, subscribe((state) == {
consol e. | ogl' State changed:', state):

M



In this example, we're logging the new state of the
application to the console whenever it changes.

It's important to note that the callback function passed to
subscribe will be called whenever any action is dispatched,
even if the state of the application does not change. If you
want to limit the number of times the callback function is
called, you can use a library like redux-throttle or redux-
debounced.

When you're finished subscribing to the store, you should
call the unsubscribe function returned by the subscribe
method to stop receiving notifications:

const unsubscribe = store. subscribe(() == {
{/ Handl e state change here

M

unsubscri bel):

In this example, we're calling the unsubscribe function to
stop receiving notifications whenever the state of the
application changes. It's a good practice to unsubscribe
from the store when you're no longer interested in receiving
notifications to avoid memory leaks.



Saving to localStorage
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To save the state of the application to localStorage, you can
subscribe to the store and use the localStorage API to save
the state whenever it changes:

const saveState = (state) == {
try {
const serializedState =) SOM stringifylstate]:
| ocal Storage. setlteni' state', serializedState):
} catch {err) {
/i Handl e errors here
s
ki

store, subscribe(() == {
saveState(store. getState());

M

In this example, we're defining a saveState function that
takes the current state of the application and saves it to
localStorage as a serialized JSON string. We're using the



JSON.stringify method to convert the state object to a JSON
string, and the localStorage.setltem method to save the
string to localStorage.

We're also using the subscribe method of the store object to
register a callback function that will be called whenever the
state of the application changes. When the state changes,
we're calling the saveState function to save the new state to
localStorage.

To load the state of the application from localStorage when
the application starts, you can define a loadState function
that retrieves the saved state from localStorage and
deserializes it:

const | oadstate = () = {
try {
const serializedState = | ocal Storage getlterd' state' )
if (serializedstate = null) {

return undefi ned:;

}

return | SON parselserializedState);
} catch {err) {
return undefined;
I
%

const initialState = | cadStatel ) ;
const store = createStorelrootReducer, initial State);

In this example, we're defining a loadState function that
retrieves the saved state from localStorage as a JSON string
and deserializes it using the JSON.parse method. We're
returning undefined if the saved state is not found or if there
is an error deserializing it.

We're also calling the loadState function to get the initial
state of the application, and passing it to the createStore
function as the second argument. This ensures that the



state of the application is loaded from localStorage when
the application starts.



N——

Action Creators

— N\
NN\

Here's an example of an action creator that creates an
action to add an item to a list:

const addlitem= (text) == {
return {
type: 'ADD | TEM ,
payl oad: {
text: text,
T
¥
¥

In this example, we're defining an additem function that
takes a text argument and returns an action object with a
type of ADD_ITEM and a payload object containing the text
argument. The payload object can contain any additional
data needed to perform the action.



To use the addltem action creator in a Redux application,
you can dispatch the action using the dispatch method of
the store object:

store.di spatchladdi tert' Buy mlk' )):

In this example, we're dispatching the addltem action with a
text argument of 'Buy milk'. This will cause the reducer
function to update the state of the application and add an
item to the list.

Action creators can also be used to encapsulate more
complex actions, such as asynchronous actions that involve
making API calls or other asynchronous operations. In this
case, the action creator can return a function that takes a
dispatch argument, which can be used to dispatch
additional actions as the async operation progresses:

const fetchPosts =1() = {
return (dispatch) = {
di spatch( { type: ' FETCH POSTS_REQLEST' }):
fetch('/api/posts')
.then(response == response.json())
then(data == {
di spatchl {
type: ' FETCH POSTS SUCCESS'
payl oad: dat a,

}
})
.catchlerror == {

di spat ch( {

type: 'FETCH POSTS FAl LLRE',
payl oad: error,

¥

In this example, we're defining a fetchPosts action creator
that returns a function that takes a dispatch argument.
Inside the function, we're dispatching an action with a type



of FETCH_POSTS REQUEST to indicate that the async
operation has started. We're then using the fetch function to
make an API call and dispatching additional actions as the
operation progresses. If the API call is successful, we're
dispatching an action with a type of FETCH_POSTS SUCCESS
and a payload object containing the response data. If the
API call fails, we're dispatching an action with a type of
FETCH_POSTS_FAILURE and a payload object containing the
error.

To use the fetchPosts action creator in a Redux application,
you can dispatch the action using the dispatch method of
the store object:

store. di spat ch(f et chPosts()];

In this example, we're dispatching the fetchPosts action,
which will cause the async operation to start and dispatch
additional actions as it progresses.



N——

Middleware

— N\

Middleware is a way to enhance the functionality of the
Redux store. It allows you to intercept and modify actions
before they are processed by the reducer, or to perform side
effects like logging, making API calls, or dispatching
additional actions.

In @ Redux application, middleware is implemented as a
chain of functions that wrap the dispatch method of the
store. Each middleware function receives the dispatch
method as an argument and returns a new function that
replaces the original dispatch method. This allows the
middleware to intercept and modify actions as they pass
through the chain.

Here's an example of a simple middleware function that logs
each action as it is dispatched:



const | ogger = (store) = (next) == (action) = {

conscl e. | ogl' O spatching:'., action):
const result = next(action):
consol e. | og(' New state:', store.getState()):

return result;

I

const store = createStore(reducer, applyM ddl eware(l ogger));

In this example, we're defining a logger middleware function
that takes the store as an argument and returns a new
function that takes the next middleware function as an
argument and returns a new function that takes the action
as an argument.

Inside the function, we're logging the action as it is
dispatched using console.log, calling the next middleware
function in the chain with the next method, logging the new
state of the store after the action has been processed, and
returning the result of the next method.

We're also using the applyMiddleware method of the
createStore function to apply the middleware to the store.
This replaces the original dispatch method of the store with
a new method that calls each middleware function in the
chain.

To use multiple middleware functions, you can chain them
together using the compose method of the Redux library:

const middl eware = [| ogger, thunk, rnyM ddl eware];
const store = createStore(reducer, applyM ddl eware(. .. mddl eware));

In this example, we're defining an array of middleware
functions and using the applyMiddleware method to apply
them to the store. We're using the spread operator to pass
each middleware function as a separate argument to the
applyMiddleware method, and the compose method to chain
them together.



Middleware can be used for a wide range of purposes in a
Redux application, such as:

Logging actions and state changes

Handling asynchronous actions with libraries like redux-
thunk or redux-saga

Validating and sanitizing actions before they are processed
by the reducer

Interacting with external APIs or databases

Dispatching additional actions based on the results of an
action



N——

12. React and the Server

— N\
NN\

React is often associated with client-side web development,
where it is used to create dynamic and interactive user
interfaces. However, React can also be used on the server-
side to generate HTML markup that can be sent to the client
as part of a server-rendered web page.

Server-side rendering with React can provide several
benefits, such as:

Improved performance and perceived loading speed, since
the client can receive pre-rendered markup that can be
displayed immediately, while the client-side JavaScript loads
and initializes.

Improved search engine optimization (SEO), since search
engine crawlers can index the pre-rendered HTML markup



without requiring client-side JavaScript execution.

Improved accessibility and usability, since users with slow or
unreliable internet connections, or users with assistive
technologies, can access the pre-rendered content
immediately.



N——

Isomorphism versus Universalism

— N\

Isomorphism and Universalism are two approaches to
server-side rendering with React that aim to provide a
seamless transition between server-side and client-side
rendering.

Isomorphism, also known as "full-stack rendering," involves
using the same codebase for both the server and client
sides of a React application. This means that the same
React components and state management logic can be used
on both the server and the client, allowing for a seamless
transition between server-side and client-side rendering.

One of the main benefits of isomorphism is that it can
improve the performance and perceived loading speed of a
React application, since the client can receive pre-rendered
markup that can be displayed immediately, while the client-
side JavaScript loads and initializes. Isomorphism can also
simplify the development and maintenance of a React
application, since there is only one codebase to maintain
and deploy.



However, isomorphism can also introduce some complexity
and overhead, since the same codebase needs to support
both server-side and client-side rendering. This can make
the code harder to reason about and test, and can also
increase the build and deployment time of the application.

Universalism, also known as "prerendering," involves pre-
rendering certain parts of a React application on the server,
and then hydrating them with client-side JavaScript when
the client receives the pre-rendered markup. This approach
allows for a similar level of performance and perceived
loading speed as isomorphism, while avoiding some of the
complexity and overhead of maintaining a full-stack
codebase.



N——

Server Rendering React

— N\

Server rendering, also known as server-side rendering, is the
process of rendering a web page on the server, rather than
on the client. Server rendering can be used with React to
generate HTML markup that can be sent to the client as part
of a server-rendered web page.

Server rendering with React can provide several benefits,
such as:

Improved performance and perceived loading speed, since
the client can receive pre-rendered markup that can be
displayed immediately, while the client-side JavaScript loads
and initializes.

Improved search engine optimization (SEO), since search
engine crawlers can index the pre-rendered HTML markup
without requiring client-side JavaScript execution.



Improved accessibility and usability, since users with slow or
unreliable internet connections, or users with assistive
technologies, can access the pre-rendered content
immediately.

To enable server rendering with React, you need to use a
server-side rendering framework that can render React
components to HTML markup and send them to the client as
part of the server response. Some popular server-side
rendering frameworks for React include Next.js, Gatsby, and
React Server Components.

Here's an example of a simple server rendering setup using
the Express.js framework and the react-dom/server module:



i mport express from' express';
i mport React from'react':
import { renderTesString } from' react-domiserver'

i nport App from'.[App':
const app = express();

app.get(' /', (reqg, res) = {
const markup = renderToStringl <fpp [=):
res, send(”
<l doctype htr =
<ht nh =
<head=
<tit|e=My React Appsitit|e=
=/ head=
=hody=
=di v | d="app" =${rmarkup}< di v=
<script src="/app.|s"=<script=
= body=
= ht rh =
)
e

app. listen(3000, () == {
consol e. | og(' Server started on port 3000');

M

In this example, we're defining an Express.js server that

listens for requests on port 3000. When the client requests
the root path (/), we're rendering a React component (App)
to HTML markup using the renderToString method from the

react-dom/server module.

We're then sending the pre-rendered HTML markup to the
client as part of an HTML document, along with a reference
to a client-side JavaScript file (/app.js) that can initialize the

React component on the client.



N——

Universal Color Organizer

— N\

The Universal Color Organizer is an example of a React
application that uses universal rendering to provide a
seamless experience between server-side and client-side
rendering. The application allows users to create and
manage color palettes, and includes features such as
sorting, filtering, and deleting colors.

The Universal Color Organizer is built using React and the
Next.js framework, which provides support for server-side
rendering and client-side hydration out of the box. The
application is structured as a series of React components,
each of which is responsible for a specific part of the Ul.

One of the key features of the Universal Color Organizer is
its use of universal rendering to provide a seamless
experience between server-side and client-side rendering.
When the user navigates to the application, the server
renders the initial page and sends it to the client as pre-
rendered HTML markup. The client then hydrates the pre-
rendered markup with client-side JavaScript, allowing the
user to interact with the application as a single-page app.



Here's an example of a simple Next.js page component for
the Universal Color Organizer:

i Mport React from'react':

i mport Col orList from'../conponent s/ Col orList';

i mport AddCol crFermfrom' ../ conponent s/ AddCol ar Form;
i mport SertMenu from' ../ conponent s/ Sort Menu' ;

import { colors } from'../data':

const Index =() == {
const [col orList, setCol orList]
const [sortCrder, setSortOrder]

React.usesStatel(col ors);
React . useStat e’ hex' );

const addCol or = (title, color) {
const newColor = { id: Meth max(...coleorList. maplec = c.id)) + 1,
title, color };
setColorList([...colorList, newColor]):

v

+
const removeColor =id == {

set Col orList(colorList.filter(e ==c.id = id)):
H

const sortColors =field == {

setCol orList([...colorList].sort{{a b) == a[field] <=b[field] 7 -1
1))

set Sort Order(field);

ki

return [
<=

=AddCol or For m onMewCel or ={addCol or } /=
=Sort Menu sort Order={sortOrder} onSort={sortColors} /=
=Col orLi st col ors={col orLi st } onRermove={reroveCol or} /=
< >
)
¥

export default | ndex;

In this example, we're defining an Index component that is
responsible for rendering the main page of the application.
The component uses React hooks to manage the state of
the color list, the sort order, and the form for adding new
colors.

We're also importing several other components from the
../components directory, including the ColorList,



AddColorForm, and SortMenu components. These
components are responsible for rendering specific parts of
the Ul, such as the list of colors, the form for adding new
colors, and the menu for sorting the color list.

Finally, we're exporting the Index component as the default
export of the module, so that it can be used by other
components or pages in the application.



N——

Universal Redux

— N\

Universal Redux is a popular pattern for building React
applications with Redux state management that work
seamlessly with server-side rendering. With Universal
Redux, the same Redux store and state can be used on both
the server and client, allowing for a consistent experience
and preventing the need for duplicate data fetching.

The Universal Redux pattern involves several key
components:

A server-side entry point that creates and initializes the
Redux store using the initial state passed from the server.

A client-side entry point that hydrates the Redux store with
the preloaded state passed from the server and initializes
the client-side rendering.

A set of shared reducers that handle the state changes for
the application.



A set of action creators that dispatch actions to the reducers
to update the state.

A set of selectors that extract data from the state for use in
the application.

Here's an example of a simple Redux store setup using the
Universal Redux pattern:

/| store.|s

import { createStore, applyMdd eware } from'redux':
i mport thunkM ddl eware from' redux-thunk':

import { createlogger } from'redux-| ogger':

i mport reducers from'./reducers';

export default function configureStorelinitialState) {
const mdd eware = [thunkM ddl eware];
if (process.env. NODE_EMV ! = 'production') {
rm ddl ewar e. push( creat eLogger(]):
¥
return createStore(
reducers,
initial State,
appl yM ddl ewarel ... m ddl eware)
)

In this example, we're defining a function called
configureStore that creates and initializes a new Redux store
using the createStore function from the redux library. The
store is initialized with a set of middleware functions,
including redux-thunk for handling asynchronous actions
and redux-logger for logging state changes during
development.

We're also importing a set of shared reducers from a
reducers module that handle the state changes for the
application. These reducers are responsible for returning a



new state based on the current state and the action
dispatched to the store.

To use this store on the server and client, we would typically
create a separate entry point for each environment that
initializes the store with the appropriate initial state. We
would also need to ensure that any async data fetching is
done on the server before rendering the initial page, so that
the client can use the same preloaded state.



N——

Universal Routing

— N\

Universal routing is a technique for creating React
applications that use server-side rendering and client-side
routing to provide a seamless user experience. With
universal routing, the same set of routes and route handlers
are used on both the server and client, allowing for a
consistent experience and preventing the need for duplicate
code.

The universal routing pattern involves several key
components:

A set of route definitions that map URL paths to components
or actions.

A server-side router that matches incoming requests to the
appropriate route handler and renders the corresponding
component or action.



A client-side router that matches incoming requests to the

appropriate route handler and renders the corresponding
component or action.

A shared set of middleware functions that can be used on
both the server and client.

Here's an example of a simple universal router using the
React Router library:



[l serwver.|s

i mport express from' express':

import { renderToString } from' react-domiserver'

import { StaticRouter, matchPath } from'react-router-dom:
i Mport routes from'./routes';

const app = express();

app.get('*', (reqg, res) == {
const activeRoute =routes.findlroute == matchPath(req.url, route))
I 1k
const promise = activeRoute. | oadData
? activeRout e, | cadDat al )
: Promise.resolvelnul|):

promse. then(data = {
const context = { data };
const htrm = renderToStringl
=St ati cRouter | ocati on={req. url } cont ext ={cont ext }=
<App [ =
=/ St at| cRout er =
)
res,send(renderFul | Page(htrnt, data));

.
H
function renderFul | Pagelhtrmh, data) {
return ’
<! doctype htr =
<ht mh =
<head=
<titl|e=lhiversal Router<title=
</ head=
=hody=
<di v i d="root"=${ht rh }< di v=
<script=>
wi ndow. __PRELOADED STATE__ = {] SON. stringify(data).repl acel
=g
"Yhuoo3c!
)}
< script=
=script src="/bundle. |js">=script=
=/ body=

‘ < ht rh =
) ;

app.listen(3000, () == console. |ogl'Server |istening on port 3000'));

In this example, we're defining an Express.js server that
listens for incoming requests and matches them to the
appropriate route handler. We're using the react-dom/server
library to render the React components to HTML markup,



and the StaticRouter component from the react-router-dom
library to handle the server-side routing.

We're also defining a set of routes in a separate routes.js file
that map URL paths to components or actions. Each route
definition includes a loadData function that can be used to
fetch any required data from an APl or database before
rendering the component.

To handle client-side routing, we would typically use a
similar approach to match incoming requests to the
appropriate route handler and render the corresponding
component or action. We would also need to ensure that
any preloaded state or data is passed to the client in a way
that can be used to hydrate the client-side store.



N——

Communicating with the Server

— N\

Communicating with the server is a common requirement
for many React applications. Whether you need to fetch
data from an API, send form data to a server, or handle real-
time updates with WebSockets, there are many ways to
communicate with a server in React.

Here are some common approaches for communicating with
the server in React:

Fetch API: The Fetch APl is a modern JavaScript API for
making network requests. It is supported in all modern
browsers and provides a simple and flexible interface for
making HTTP requests. You can use the Fetch API to fetch
data from an API or send data to a server using POST, PUT,
or DELETE requests.

I



fetch('japi/data')
.then{response == response. json(])
.then{data == consol e.| ogldata));

Axios: Axios is a popular library for making HTTP requests in
JavaScript. It provides a simple and consistent interface for
making requests, handling responses, and handling errors.
You can use Axios to fetch data from an APl or send data to
a server using POST, PUT, or DELETE requests.

i mport axi os from!' axi os';

axi os.get('japi/data' )
.then{response == consol e.| oglresponse. data));

WebSockets: WebSockets are a powerful way to handle real-
time updates in a React application. WebSockets provide a
persistent connection between the client and server,
allowing for real-time communication without the need for
repeated HTTP requests. You can use a library like Socket.io
to handle WebSocket communication in your React
application.

I —



import io from' socket.io-client';
const socket =iol'/'):

socket . on{' connect', () == {
consol e. | ogl' Connected to server');

}:I.l
socket .on('data', data == {
conscl e. | ogl' Recei ved data:', data):
H
socket .emt (' message', 'Hello, server!');

Forms: Sending form data to a server is a common
requirement in many React applications. You can use the
built-in form element to capture user input, and then use
the Fetch API or Axios to send the form data to the server.

cl ass MyForm ext ends React. Conponent {
handl eSubmt = event == {
event . prevent Def aul t{);
const fornData = new Forniat al event .t arget )
fetch('japi/submt', { retheod: 'POST', body: fornbata }):
¥

render() {
return
=f or m onSubrmit ={t hi 5. handl eSubmi t }=
= abel =
Marre;
< nput type=text" narme="nare" [=>
= | abel =
=button type="submt"=Submt < button=
< f or e
)
by
T

These are just a few examples of the many ways to
communicate with a server in React. The choice of approach



will depend on the specific requirements of your application
and the APIs or services you are working with.



N——

Actions with Redux Thunks
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In Redux, thunks are a way to handle asynchronous actions.
A thunk is a function that returns another function, which
can be used to dispatch actions or perform other side
effects.

Here's an example of a basic Redux thunk:

function fetchDatal) {
return dispatch == {
di spat ch( { type: ' FETCH DATA REQLEST' });
fetch('/api/data')
.then{response == response.|son(])
then({data == dispatch( { type: 'FETCH DATA SUCCESS', payl oad:

data }))
.catchlerror == dispatch({ type: 'FETCH DATA FAILLRE', payl oad:

error });
+
¥

In this example, we're defining a fetchData function that
returns a function that takes a dispatch argument. This
function dispatches an action with a FETCH_DATA_ REQUEST
type to indicate that we're starting to fetch data, then uses
the Fetch API to make an HTTP request to /api/data. Once



the request is complete, it dispatches either a
FETCH_DATA_SUCCESS or FETCH_DATA FAILURE action,
depending on whether the request was successful or not.

To use this thunk in a Redux application, we would typically
define it as an action creator and dispatch it from a
component or another action:

import { fetchData } from'./actions';:

cl ass MyConponent extends React. Conponent {
component O dvbunt () {
thi s, props. di spat ch(fetchDatal));

render() {
return =di v=Loadi ng. .. < di v=

s
}

export default connect()(MyConponent):

In this example, we're using the connect function from the
react-redux library to connect the component to the Redux
store and pass the dispatch function as a prop. We're
dispatching the fetchData thunk from the
componentDidMount lifecycle method to fetch data from the
server when the component is first rendered.



N——

The end

— N\
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Congratulations on finishing the book! By now, you should
have a solid understanding of React and how to use it to
build modern web applications. You've learned about the
core concepts of React, including components, props, state,
and the virtual DOM. You've also learned about more
advanced topics like Redux, server rendering, and universal
applications.

But your learning journey doesn't have to end here. React is
a constantly evolving technology, and there's always
something new to learn. Here are a few resources you might
find helpful as you continue to learn and grow:

React documentation: The official React documentation is
an excellent resource for learning about React's core



concepts and features. It includes detailed explanations,
examples, and code snippets that can help you build better
React applications.

React Native: React Native is a framework for building
native mobile applications using React. If you're interested
in mobile development, React Native is a great way to
leverage your React skills to build high-quality mobile apps
for iOS and Android.

React ecosystem: React has a large and vibrant ecosystem
of third-party libraries, tools, and frameworks. From state
management to Ul components to testing tools, there are
many resources available to help you build better React
applications.

Community: The React community is a friendly and
supportive group of developers who are passionate about
building great software. There are many online forums, chat
rooms, and meetups where you can connect with other
React developers and learn from their experiences.

Thank you for reading this book, and | hope it has
been helpful in your React journey. Good luck, and
happy coding!



If you enjoyed reading this book and found it helpful in your
journey to learn React, please consider leaving a rating and
review on Amazon. Your feedback will help other readers
discover the book and decide if it's right for them. It will also

help the author improve the book for future editions. Thank
you for your support!
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