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Introduction to Asynchronous JavaScript and XML

(AJAX)

AJAX is not a programming language but a web development technique used to create
interactive and dynamic web applications. By combining a set of web technologies, AJAX
allows parts of a web page to be updated asynchronously by exchanging small amounts
of data with the server behind the scenes. This means that it is possible to update parts
of a webpage, without reloading the whole page, creating a smoother, faster experience.

Core Components of AJAX

• JavaScript: The programming language that executes in the browser, managing
client-side script execution.

• XMLHttpRequest Object (XHR): The core technology in AJAX that allows
asynchronous communication between client-side applications and servers. Despite
the presence of ”XML” in the name, it can handle any type of data, including
JSON, which is more commonly used today.

• HTML/CSS: Markup and styling information to be updated dynamically as a
response from the server.

• DOM: The Document Object Model that AJAX interacts with to dynamically
display and interact with the information from the server.

How AJAX Works

The AJAX operation can be broken down into several key steps:

1. Event Trigger: An event on the web page (like a button click or a form submission)
triggers an AJAX call.

2. Create XMLHttpRequest: JavaScript creates an instance of XMLHttpRequest
and sends a request to a server using HTTP.

3. Server Interaction:

• The server processes the request sent by XMLHttpRequest.

• It prepares the response, which could be data formatted as JSON, XML,
HTML, or plain text.

4. Response and DOM Manipulation:

• The server sends the response back to the XMLHttpRequest object.

• JavaScript receives the response and uses it to manipulate the DOM, updating
specific sections of the webpage without reloading the entire page.

5. Display Updates: The web page reflects the changes dynamically, enhancing the
user’s interaction without interrupting their experience.
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Benefits of Using AJAX

• Improved User Experience: Reduces the need to reload the entire page, leading
to a quicker, smoother interaction.

• Bandwidth Utilization: Sends minimal data between the client and server, re-
ducing bandwidth usage and improving performance.

• Asynchronous Processing: Allows web pages to be updated independently of
the interaction with the server, which means that the rest of the web page remains
functional while the request is being processed.

Practical Example of AJAX in Action

Consider a social media feed where new posts or messages can appear in real-time, or
search suggestions that populate as you type in a search box. These are common imple-
mentations of AJAX that enhance user experience by providing immediate feedback and
interaction without the need for full page reloads.

Advantages and Use Cases of AJAX

Advantages of Using AJAX in Web Applications

• Enhanced User Experience: AJAX eliminates the traditional start-stop-start
nature of web navigation found in websites that require full page reloads. Users
enjoy a smoother, more continuous interaction because updates happen in the back-
ground without disrupting their experience.

• Reduced Server Load and Network Traffic: By only sending and retrieving
necessary data, AJAX reduces the amount of data that travels over the network
between the client and server. This not only speeds up the interaction but also
lessens the load on the server, as it doesn’t have to regenerate entire pages for each
request.

• Increased Speed and Performance: AJAX applications can respond almost
instantaneously to user interactions, as only small amounts of data are exchanged.
This speed can make the application feel more responsive and faster to user inputs.

• Asynchronous Processing: Users can continue to interact with other parts of
the application while the AJAX request is processed in the background. This non-
blocking behavior maintains the fluidity of experience, especially in complex web
applications.

• Improved Compatibility: With the standardization of web technologies and
APIs, AJAX works consistently across all modern browsers and platforms, making
it a reliable choice for developing responsive, device-agnostic applications.

Copyright © 2024 John Scott Tremaine. Content for BreakpointCoding.com. Not for
redistribution.



Introduction to XMLHttpRequest Object Page 4

Typical Use Cases of AJAX

• Auto-Completing Form Inputs: Search bars that predict user queries as they
type. This use of AJAX can fetch and display suggested results dynamically, en-
hancing usability and speed of search functionality.

• Real-Time Updates: Live sports scores, stock tickers, or news feeds where new
data is continuously required without users having to refresh the page. AJAX
allows these elements to update quietly in the background, providing the latest
information without any action from the user.

• User Input Validation: Checking username availability during account registra-
tion. AJAX can validate user input against database records in real-time, providing
immediate feedback on whether the input meets certain criteria or is already taken,
significantly improving the interactive validation process.

• Partial Page Updates: Social media platforms updating feeds, notifications, or
comments sections without reloading the entire page. This keeps the interface lively
and highly responsive to user interactions and new content.

• Interactive Forms and Workflows: Multi-step form submissions where each
step is processed and validated separately. AJAX allows such forms to process each
section upon completion, saving progress and dynamically displaying subsequent
sections without reloading the page.

• Data Visualization and Dashboards: Financial dashboards displaying con-
stantly updated data, graphs, and analytics. AJAX enables these high-data ele-
ments to refresh independently as new data arrives, ensuring the display remains
current without full page refreshes.

Introduction to XMLHttpRequest Object

Understanding XMLHttpRequest (XHR)

The XMLHttpRequest (XHR) object is a key component in AJAX as it provides a way
to send HTTP or HTTPS requests to a server and receive data back from the server,
all without refreshing the webpage. This object can handle requests in multiple data
formats, including text, XML, JSON, and even binary data like blobs.

Core Features of XMLHttpRequest

• Versatility: Can be used with various data types and across different platforms
and browsers.

• Asynchronous and Synchronous Requests: Primarily used for asynchronous
requests but can handle synchronous calls as well.

• State-Driven: Operates through a state machine where different states represent
different stages of the request, helping manage complex data exchanges efficiently.
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Creating and Using an XMLHttpRequest Object

1. Instantiate an XMLHttpRequest Object:

var xhr = new XMLHttpRequest ();

2. Initialize a Request:

xhr.open(’GET’, ’https :// api.example.com/data’, true);

3. Send the Request:

xhr.send();

4. Handle the Response:

xhr.onreadystatechange = function () {

if (xhr.readyState == 4 && xhr.status == 200) {

console.log(xhr.responseText);

}

};

Error Handling

Proper error handling is crucial when working with XMLHttpRequest to ensure robust
applications. Common errors include network issues, request timeouts, or server prob-
lems. These can be managed by checking the status code in the onreadystatechange
function and setting timeouts appropriately.

// Handle network errors

xhr.onerror = function () {

console.error("Network Error: Request failed to complete.");

};

// Set a timeout for the request

xhr.timeout = 2000; // Timeout set to 2000 milliseconds

// Handle timeout errors

xhr.ontimeout = function () {

console.error("Error: Request timed out.");

};

// Send the request

xhr.send();

Handling Responses

Overview

Once an XMLHttpRequest has been sent, it is crucial to handle the response correctly
to ensure that the data received can be used to update the web page appropriately. This
involves checking the state of the request, parsing the response, and dealing with any
potential errors or anomalies in the response data.
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Managing Response States and Content

Monitoring State Changes

The XHR object undergoes several state changes from initiation to completion of a re-
quest.

var xhr = new XMLHttpRequest ();

xhr.open(’GET’, ’https ://api.example.com/data’, true);

xhr.onreadystatechange = function () {

if (xhr.readyState === XMLHttpRequest.DONE) { // readyState 4

handleResponse(xhr);

}

};

xhr.send();

Handling the Response

Upon receiving the response, it’s important to check the HTTP status code to determine
the result of the request

function handleResponse(xhr) {

if (xhr.status === 200) { // Success

updatePage(xhr.responseText);

} else { // Handle errors

handleError(xhr.status);

}

}

• Success (200–299 status codes): The request was successful, and the server response
can be processed.

• Client errors (400–499 status codes): Issues such as a 404 (Not Found) or 401
(Unauthorized) need handling specific to the error.

• Server errors (500–599 status codes): Indicate problems on the server side, like a
500 (Internal Server Error), requiring potentially different handling strategies.

Parsing Response Data

Data from the server can be returned in various formats, including plain text, JSON, or
XML. Here’s how to parse JSON, which is common in modern web applications

function updatePage(responseText) {

try {

var data = JSON.parse(responseText);

console.log("Data received:", data);

// Update the web page using data

} catch (error) {

console.error("Error parsing JSON!", error);

}

}
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Error Handling

Effective error handling in AJAX requests is critical for building resilient applications:

General Error Handling

Network issues, timeouts, and other errors can be caught using the onerror and ontimeout
event handlers

xhr.onerror = function () {

console.error("Network error occurred");

};

xhr.ontimeout = function () {

console.error("The request timed out");

};

Managing Different Response Statuses

Custom error handling based on HTTP status codes helps provide more specific feedback
and actions tailored to the type of error encountered

function handleError(status) {

switch (status) {

case 404:

console.error("Resource not found!");

break;

case 401:

console.error("Authorization required!");

break;

case 500:

console.error("Server error!");

break;

default:

console.error("Encountered an error: Status", status);

break;

}

}

Practical Example: Fetch Posts

HTML Setup

First, set up the basic HTML structure for the application

<!DOCTYPE html >

<html lang="en">

<head >

<meta charset="UTF -8">

<title >Fetch Posts </title >

</head >

<body >
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<h1 >Posts </h1 >

<div id="posts"></div >

<button id="loadPosts">Load Posts </button >

<script src="script.js"></script >

</body >

</html >

JavaScript: Fetching Data with XMLHttpRequest

Create a script.js file to include your JavaScript logic. This script will handle the
AJAX request to fetch posts and update the webpage dynamically.

document.getElementById(’loadPosts ’).addEventListener(’click ’, function

() {

var xhr = new XMLHttpRequest ();

xhr.open(’GET’, ’https :// jsonplaceholder.typicode.com/posts’, true)

;

// Set loading message

var postsContainer = document.getElementById(’posts’);

postsContainer.innerHTML = ’<p>Loading posts ...</p>’; // Display

loading message when request starts

xhr.onload = function () {

if (xhr.status >= 200 && xhr.status < 300) {

var posts = JSON.parse(xhr.responseText);

displayPosts(posts);

} else {

console.error(’Failed to load posts:’, xhr.status);

postsContainer.innerHTML = ’<p>Error loading posts.</p>’;

// Show error message in case of failure

}

};

xhr.onerror = function () {

console.error(’Request failed ’);

postsContainer.innerHTML = ’<p>Network error , please try again

.</p>’; // Show network error message

};

xhr.send();

});

function displayPosts(posts) {

var postsContainer = document.getElementById(’posts’);

postsContainer.innerHTML = ’’; // Clear the loading message

posts.forEach(function(post) {

var postElement = document.createElement(’div’);

postElement.innerHTML = ’<h3>’ + post.title + ’</h3><p>’ + post

.body + ’</p>’;

postsContainer.appendChild(postElement);

});

}
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Explanation

• Event Listener: The ’Load Posts’ button has an event listener that triggers the
function to send the AJAX request when clicked.

• XMLHttpRequest Setup: An instance of XMLHttpRequest is created, and a
GET request is configured to fetch data from the JSONPlaceholder API.

• Response Handling: The onload event is used to handle the response when it
has successfully completed. It checks the status code to ensure the request was
successful (HTTP status code 200-299), parses the received JSON data, and passes
this data to the displayPosts function.

• Error Handling: The onerror event is used to catch network errors.

• Update DOM: The displayPosts function dynamically creates HTML elements
to display each post and appends them to the posts div on the page.

Introduction to Fetch API

What is the Fetch API?

The Fetch API represents a modern approach to handling HTTP requests in JavaScript.
It provides a more efficient and flexible way to make web requests and handle responses.
Unlike the older XMLHttpRequest, it is promise-based and designed to improve read-
ability and manageability of asynchronous operations.

Differences Between Fetch API and XMLHttpRequest

• Promise-Based:

– Fetch API: Utilizes promises, allowing for a more streamlined and power-
ful handling of asynchronous code. This facilitates writing sequential asyn-
chronous operations that are easier to follow and debug.

– XMLHttpRequest: Employs callback functions, which can lead to com-
plex code structures, especially when dealing with nested callbacks, known as
”callback hell.”

• Syntax and Usability:

– Fetch API: Features a cleaner and more concise syntax with less setup re-
quired, enhancing usability and reducing boilerplate code.

– XMLHttpRequest: Requires a more verbose setup and detailed configura-
tion, making it less intuitive, particularly for newcomers.

• Support for Modern Features:

– Fetch API: Fully supports modern programming constructs like async/await,
significantly simplifying asynchronous programming.

– XMLHttpRequest: Lacks direct support for promises and async/await, of-
ten necessitating additional libraries to handle modern features.
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• Response Streams:

– Fetch API: Capable of handling streaming data directly, which is beneficial
for processing large datasets or real-time data streams.

– XMLHttpRequest: Does not support streaming of response data; the entire
response must be received before processing can begin.

Benefits of Using Fetch over Traditional XHR

• Simplified Syntax: Fetch reduces the complexity of code required for HTTP
requests and responses, enabling more succinct and maintainable code.

• Improved Error Handling: Offers more robust error handling capabilities. Un-
like XHR, which treats almost all responses as successes, Fetch clearly distinguishes
between network failures and HTTP errors, facilitating better error management.

• Integration with Service Workers: Designed to work seamlessly with service
workers, allowing for offline capabilities and background data syncing.

• Flexibility and Control: Provides extensive control over request and response
headers, supports CORS by default, and enables safer and more flexible web appli-
cations.

• Better Performance for Modern Applications: By embracing promises and
supporting request cancellation, Fetch is well-suited for today’s web applications
which demand efficient, robust, and responsive networking capabilities.

Using Fetch API

Basic Syntax of Fetch API

The Fetch API simplifies the process of making HTTP requests in JavaScript. It uses
Promises to handle asynchronous operations, allowing developers to write cleaner code.
The basic usage involves a single function call with the URL of the resource to fetch.

fetch(’https ://api.example.com/data’)

.then(response => response.json()) // Transforms the JSON data into a

JavaScript object

.then(data => console.log(data))

.catch(error => console.error(’Error fetching data:’, error));

Methods of the Fetch API

• fetch(): The primary method to initiate requests. It can accept a second argu-
ment—an options object—to customize the request.

• Response Methods:

– response.text(): Returns the response body as text.
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– response.json(): Converts response body to JSON.

– response.formData(): Returns a FormData object.

– response.blob(): Returns a Blob object.

– response.arrayBuffer(): Returns an ArrayBuffer object.

Request Configuration

Customize your fetch requests using options such as:

• method: The HTTP method (e.g., ”GET”, ”POST”).

• headers: Headers you want to add to your request.

• body: The body of the request, used for methods like POST or PUT.

• mode: Can be cors, no-cors, same-origin, or navigate.

• credentials: Include, omit, or same-origin.

Sending Requests

Example of a POST request with JSON data

fetch(’https ://api.example.com/posts ’, {

method: ’POST’,

headers: {

’Content -Type’: ’application/json’

},

body: JSON.stringify ({

title: ’New Post’,

body: ’This is the content of the post.’,

userId: 1

})

})

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

.then(data => console.log(’Success:’, data))

.catch(error => console.error(’Error:’, error));

Handling Responses

It is important to properly handle the response to ensure that any data received is pro-
cessed correctly

fetch(’https ://api.example.com/data’)

.then(response => {

if (! response.ok) {

throw new Error(’Network response was not ok ’ + response.

statusText);

}

return response.json();

})

.then(data => console.log(’Data fetched successfully:’, data))

.catch(error => console.error(’Problem fetching data:’, error));
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Advanced Usage

Using async/await syntax for cleaner asynchronous code handling

async function fetchData () {

try {

const response = await fetch(’https ://api.example.com/data’);

if (! response.ok) {

throw new Error(’Network response was not ok’);

}

const data = await response.json();

console.log(’Data:’, data);

} catch (error) {

console.error(’Failed to fetch:’, error);

}

}

fetchData ();

Advanced Fetch Techniques

Working with Headers

Headers carry essential metadata about an HTTP request or response. The Fetch API
allows you to both set request headers and read response headers.

Setting Request Headers

To include headers in a fetch request, use the headers property in the request options

fetch(’https ://api.example.com/data’, {

method: ’GET’,

headers: {

’Content -Type’: ’application/json’,

’Authorization ’: ’Bearer your_token_here ’

}

})

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

.then(data => console.log(data))

.catch(error => console.error(’Error:’, error));

Reading Response Headers

Access response headers using the headers.get() method

fetch(’https ://api.example.com/data’)

.then(response => {

console.log(’Content -Type:’, response.headers.get(’Content -Type’));

return response.json();

})

.then(data => console.log(data))

.catch(error => console.error(’Error:’, error));
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Sending Credentials

To handle authentication and cookies

fetch(’https ://api.example.com/data’, {

method: ’GET’,

credentials: ’include ’ // Ensures cookies are sent even in cross -

origin scenarios

})

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

.then(data => console.log(data))

.catch(error => console.error(’Error:’, error));

Managing CORS

Configure CORS policies via the mode option in your fetch request

fetch(’https ://api.example.com/data’, {

mode: ’cors’ // Requests will be made with CORS

})

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

.then(data => console.log(data))

.catch(error => console.error(’Error:’, error));

Handling JSON Data and Other Response Types

Fetch can handle various response formats:

Handling JSON Data

For JSON responses

fetch(’https ://api.example.com/data’)

.then(response => response.json()) // Converts the response to JSON

.then(data => console.log(’Fetched JSON data:’, data))

.catch(error => console.error(’Error:’, error));

Text Response

For plain text

fetch(’https ://api.example.com/data’)

.then(response => response.text())

.then(text => console.log(’Fetched text data:’, text))

.catch(error => console.error(’Error:’, error));
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Blob Response

For binary data like images

fetch(’https ://api.example.com/image ’)

.then(response => response.blob())

.then(blob => {

const imgURL = URL.createObjectURL(blob);

document.getElementById(’myImage ’).src = imgURL;

})

.catch(error => console.error(’Error:’, error));

ArrayBuffer Response

For handling arbitrary binary data

fetch(’https ://api.example.com/data’)

.then(response => response.arrayBuffer ())

.then(buffer => {

// Process the ArrayBuffer

})

.catch(error => console.error(’Error:’, error));

Practical Example: Asynchronous Contact Form Sub-

mission

Overview

This practical example demonstrates how to create a simple contact form that submits
data asynchronously to a server using the Fetch API, and updates the web page dynam-
ically to display a success message. The form will collect user input, including name and
message, and send it to a placeholder API that simulates form submission.

HTML Setup

Set up the HTML for the contact form:

<!DOCTYPE html >

<html lang="en">

<head >

<meta charset="UTF -8">

<title >Contact Form </title >

</head >

<body >

<h1 >Contact Us </h1 >

<form id="contactForm">

<label for="name">Name:</label >

<input type="text" id="name" name="name" required ><br ><br >

<label for="message">Message:</label >

<textarea id="message" name="message" required ></textarea ><br ><

br>

<button type="submit">Send </button >

<p id="responseMessage"></p>

</form >
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<script src="script.js"></script >

</body >

</html >

JavaScript: Handling Form Submission with Fetch API

Create a script.js file that includes the JavaScript logic to handle the form submission
asynchronously:

document.getElementById(’contactForm ’).addEventListener(’submit ’,

function(event) {

event.preventDefault (); // Prevent the default form submission

behavior

const formData = {

name: document.getElementById(’name’).value ,

message: document.getElementById(’message ’).value

};

fetch(’https :// jsonplaceholder.typicode.com/posts ’, {

method: ’POST’,

body: JSON.stringify(formData),

headers: {

’Content -Type’: ’application/json’

}

})

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

.then(data => {

document.getElementById(’responseMessage ’).textContent = ’Thank

you for contacting us , ’ + formData.name + ’!’;

document.getElementById(’contactForm ’).reset (); // Reset form

fields after submission

})

.catch(error => {

console.error(’Error:’, error);

document.getElementById(’responseMessage ’).textContent = ’There

was an error. Please try again.’;

});

});

Explanation

• Form Setup: The HTML includes a form with id=”contactForm” which contains
inputs for a user’s name and a message, along with a submit button.

• Event Listener: The script listens for the submit event on the form. When the
form is submitted, the default behavior (page reload) is prevented.

• Data Handling: Data from the form inputs is collected into a formData object.

• Fetch API Call: The data is sent asynchronously to the JSONPlaceholder API us-
ing Fetch with a POSTmethod. The API URL used here (https://jsonplaceholder.typicode.com/posts)
is a placeholder that simulates a real submission endpoint.
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• Response Handling: Upon successful submission, the script displays a person-
alized success message. In case of an error (like network issues), it shows an error
message.

• Resetting the Form: After a successful submission, the form fields are cleared.

Real-World AJAX Applications: Dynamic Data Load-

ing

Introduction

Dynamic data loading is a cornerstone of modern web applications, enhancing user expe-
rience by loading data asynchronously without refreshing the entire page. This technique
is crucial in applications like social media platforms, news sites, and anywhere real-time
data updates are required.

Dynamic Loading of News Feeds or Social Media Posts

Continuous Content Loading

Example: Social media platforms like Facebook or Twitter where new posts or tweets
load as the user scrolls.

Technique: Implement infinite scrolling, where AJAX requests are triggered as the user
approaches the bottom of the page, fetching more content and appending it to the exist-
ing feed.

window.addEventListener(’scroll ’, () => {

if (window.scrollY + window.innerHeight >= document.body.

offsetHeight) {

fetchNextItems (); // Function to fetch and display the next set

of posts

}

});

function fetchNextItems () {

const lastId = document.querySelector(’.post:last -child ’).id;

fetch(‘/get -more -posts?lastId=${lastId}‘)
.then(response => response.json())

.then(data => {

data.forEach(post => {

const postElement = document.createElement(’div’);

postElement.className = ’post’;

postElement.id = post.id;

postElement.innerHTML = ‘<h4>${post.title}</h4><p>${post.
content}</p>‘;

document.body.appendChild(postElement);

});

})

.catch(error => console.error(’Error loading more posts:’, error));

}
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Live Updates

Example: News websites where breaking news updates appear in real time.

Technique: Use AJAX to periodically check for new updates from the server and display
them at the top of the news feed without user intervention.

setInterval (() => {

fetch(’/latest -news’)

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

.then(news => {

if (news.length) {

prependNewsItems(news);

}

});

}, 5000); // Check every 5 seconds

function prependNewsItems(newsItems) {

const newsContainer = document.getElementById(’newsFeed ’);

newsItems.forEach(item => {

const newsElement = document.createElement(’div’);

newsElement.innerHTML = ‘<h3>${item.title}</h3><p>${item.
description }</p>‘;

newsContainer.prepend(newsElement);

});

}

Form Submission

Introduction

Form submission is a common task in web applications, typically requiring server inter-
action. Traditional form submissions reload the entire page, but AJAX allows forms to
be processed in the background, enhancing the user experience with immediate feedback
and no page disruptions.

AJAX-Enhanced Form Submission

Basic Setup

Here is a simple HTML form setup for submitting user information:

<form id="registrationForm">

<label for="username">Username:</label >

<input type="text" id="username" name="username" required >

<span id="usernameFeedback"></span ><br ><br >

<label for="email">Email:</label >

<input type="email" id="email" name="email" required >

<span id="emailFeedback"></span ><br ><br >

<button type="submit">Register </button >

</form >

<div id="formFeedback"></div >
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JavaScript: Handling the Form with AJAX

The JavaScript below intercepts the form submission, validates the input, and sends an
AJAX request:

document.getElementById(’registrationForm ’).addEventListener(’submit ’,

function(event) {

event.preventDefault (); // Prevent default form submission

const username = document.getElementById(’username ’).value;

const email = document.getElementById(’email ’).value;

// Validate the input (example: check if fields are not empty)

if (! username || !email) {

document.getElementById(’formFeedback ’).textContent = ’Please

fill in all fields.’;

return;

}

fetch(’/api/register ’, {

method: ’POST’,

headers: {’Content -Type’: ’application/json’},

body: JSON.stringify ({ username: username , email: email })

})

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

.then(data => {

if (data.success) {

document.getElementById(’formFeedback ’).textContent = ’

Registration successful!’;

} else {

document.getElementById(’formFeedback ’).textContent = ’

Registration failed: ’ + data.message;

}

})

.catch(error => {

document.getElementById(’formFeedback ’).textContent = ’Error: ’

+ error.message;

});

});

Server-Side Validation

Implement server-side validation to ensure data integrity and security. The server might
check if the username is already taken or if the email format is correct. If validation fails,
the server sends back an error message which AJAX uses to provide feedback.

Providing Immediate Feedback

Using AJAX allows for immediate validation feedback. For instance, as a user types a
username, an AJAX request can check its availability in real-time:

document.getElementById(’username ’).addEventListener(’blur’, function ()

{

fetch(‘/api/check -username?username=${this.value}‘)
.then(response => response.json())

.then(data => {
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document.getElementById(’usernameFeedback ’).textContent = data.

isAvailable ? ’Username available.’ : ’Username is taken.’;

})

.catch(error => {

document.getElementById(’usernameFeedback ’).textContent = ’

Error checking username.’;

});

});

Integrating with APIs

Integrating with third-party APIs using AJAX allows developers to enrich their web ap-
plications with external data sources and services, such as displaying real-time weather
conditions, mapping routes, or embedding social media content. This section demon-
strates how to use AJAX for fetching data from external APIs and processing it within
a web application.

Integrating Weather APIs

Fetching Weather Data

Here’s an example of how to use AJAX to fetch and display weather data from a third-
party API like OpenWeatherMap

HTML Setup:

<div id="weather">

<h2 >Weather Information </h2 >

<p id="weatherData">Loading weather data ...</p>

</div >

JavaScript:

function fetchWeatherData(city) {

const apiKey = ’your_openweathermap_api_key ’;

const url = ‘https ://api.openweathermap.org/data /2.5/ weather?q=${
city}& appid=${apiKey }&units=metric ‘;

fetch(url)

.then(response => {

if (! response.ok) {

throw new Error(’Network response was not ok’);

}

return response.json();

})

.then(data => {

document.getElementById(’weatherData ’).innerHTML = ‘Current

temperature in ${city} is ${data.main.temp} C with ${data.weather
[0]. description }.‘;

})

.catch(error => {

document.getElementById(’weatherData ’).textContent = ’Failed to

load weather data: ’ + error.message;

});

}

Copyright © 2024 John Scott Tremaine. Content for BreakpointCoding.com. Not for
redistribution.



Integrating with APIs Page 20

Integrating Google Maps

Displaying a Map

Google Maps API allows you to embed maps into your web application and interact with
them using AJAX.

HTML Setup:

<div id="map" style="width: 100%; height: 400px;"></div >

JavaScript:

function initMap () {

const mapCenter = { lat: -34.397, lng: 150.644 }; // Example

coordinates

const map = new google.maps.Map(document.getElementById(’map’), {

zoom: 8,

center: mapCenter

});

}

Integrating Social Media Feeds

Displaying Social Media Content

Leverage social media APIs to display real-time updates or social feeds directly on your
site.

JavaScript:

function fetchTwitterFeed(username) {

const url = ‘https ://api.twitter.com/2/ tweets/search/recent?query=

from:${username}‘;

fetch(url , {

headers: {

’Authorization ’: ‘Bearer your_twitter_api_bearer_token ‘

}

})

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

.then(data => {

const tweets = data.data;

const feedContainer = document.getElementById(’twitterFeed ’);

tweets.forEach(tweet => {

const tweetElement = document.createElement(’p’);

tweetElement.textContent = tweet.text;

feedContainer.appendChild(tweetElement);

});

})

.catch(error => {

console.error(’Error fetching tweets:’, error);

});

}
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