Web Development Lecture 1
Introduction to Web Development

1. Web Application Architecture Overview
Web application architecture refers to the structure of the system that delivers web-based applications. It encompasses the technologies, processes, and systems that work together to provide a seamless user experience on the internet. 
Web applications consist of a client-server model, where the client is the user’s device, typically a web browser, and the server is where the application’s data and logic are hosted. The architecture of a web application is crucial for ensuring scalability, performance, and reliability. Below is an overview of the basic components:
· Client-Server Architecture: This is the fundamental design of most web applications. The "client" refers to the user's browser or device, and the "server" refers to the computer that hosts the web application.
Key Components:
· Client-Side (Frontend): The part of the web application that users interact with directly. This includes everything the user experiences, such as the user interface (UI), layout, and interactions. The client-side, also known as the front-end, includes everything the user interacts with directly. This typically involves HTML (structure), CSS (styling), and JavaScript (behavior). In modern web development, frameworks like React, Angular, and Vue.js are used to enhance the interactivity of the client-side.
· Server-Side (Backend): The part of the web application that processes requests from the client and sends data back. It includes the web server, database, and the application logic. The server-side, also known as the back-end, refers to the part of the application that processes and stores data. It consists of a web server (like Apache or Nginx) and the application server, which runs the business logic. It often involves technologies like PHP, Node.js, Python, Ruby on Rails, or Java.
· Database: Web applications rely on databases (e.g., MySQL, PostgreSQL, MongoDB) to store and retrieve data. The back-end server interacts with the database to fetch, modify, and store data as per the user's requests.
· APIs: Application Programming Interfaces (APIs) allow communication between different parts of the web application, or between different applications. RESTful APIs or GraphQL are common ways to enable this communication.
The interaction between the client and server is typically done using HTTP (HyperText Transfer Protocol), with responses returned in formats like HTML, JSON, or XML.
Communication: The client sends requests (via HTTP) to the server. The server processes these requests and sends back responses, typically in the form of HTML, JSON, or XML.

2. Client-Side vs. Server-Side Technologies
In web development, technologies are categorized based on where the processing takes place—on the client-side (the user's browser) or the server-side (the web server).
· Client-Side Technologies:
· Refers to code that runs in the user's browser.
· HTML (HyperText Markup Language): Provides the structure of web pages. HTML defines elements like headings, paragraphs, images, forms, and links.
· CSS (Cascading Style Sheets): Defines the layout, look, and feel of the web page. Defines the style and layout of HTML elements. CSS allows you to control aspects like fonts, colors, margins, and positioning.
· JavaScript: Provides interactivity and dynamic content on the page. A scripting language that enables interaction with the user, dynamic content updates, and the ability to communicate with the server asynchronously (AJAX).
·  Frameworks and Libraries: Modern client-side development often uses libraries and frameworks like React, Angular, and Vue.js to create more interactive, dynamic web applications.
Frameworks and Libraries:
· React.js, Vue.js, Angular: Popular JavaScript frameworks and libraries that simplify the process of creating complex, dynamic user interfaces.
· Bootstrap: A CSS framework that provides predefined styles for responsive web design.
· Server-Side Technologies:
· Refers to code that runs on the server and is responsible for data processing, storage, and sending responses to the client.
· Backend Programming Languages:
· Node.js: JavaScript runtime environment for the server-side. A JavaScript runtime used on the server-side for building fast and scalable network applications.
· PHP: A widely-used open-source server-side scripting language for web development, especially known for its use in WordPress and other content management systems.
· Python (Django, Flask): Popular language for backend development, with frameworks that make development faster. A programming language known for its simplicity and scalability, often used with frameworks like Django or Flask to create web applications.
· Ruby on Rails: A server-side web application framework written in Ruby. A web application framework written in Ruby that emphasizes convention over configuration, making development faster.
· Java (Spring): A robust framework for building enterprise-grade applications.

· Databases:
· SQL Databases: (e.g., MySQL, PostgreSQL) store structured data in tables and support complex queries.
· NoSQL Databases: (e.g., MongoDB) are used for handling unstructured data like documents and JSON.
· Client-side technologies handle the visual and interactive aspects of a web page, while server-side technologies process data, manage sessions, handle security, and manage databases.
3. Types of Web Applications
Web applications can generally be divided into two categories: static and dynamic.
· Static Web Applications:
· Static websites consist of fixed content. Each page is delivered to the user exactly as it is stored on the server.
· The content of a static website doesn’t change unless the developer manually updates it. Common examples include portfolios, blogs, and informational websites.
· Static websites are typically faster and easier to host but are limited in terms of interactivity and user customization.
· Technologies: HTML, CSS, and minimal JavaScript are typically used for static websites.
· Definition: These are simple websites that do not change based on user interaction. The content is pre-defined and does not update dynamically.
· Characteristics:
· Built with HTML, CSS, and possibly JavaScript.
· Each page is a separate file.
· No interaction with databases or user input is involved.
· Use Cases:
· Portfolio websites.
· Blogs.
· Personal websites.
· Example: A website showing a list of products with no user interaction or dynamic content.
· Dynamic Web Applications:
· Dynamic web applications generate content based on user interaction, often displaying different data to each user or showing data that updates in real-time.
· These applications involve server-side processing to generate HTML dynamically and can interact with databases to fetch, display, and update information.
· Examples of dynamic websites include social media platforms, e-commerce websites, and online banking.
· Technologies: Server-side languages like PHP, Python, and JavaScript (Node.js), as well as databases like MySQL, MongoDB, and PostgreSQL, are used in dynamic applications.
· Definition: These applications change content dynamically based on user input, preferences, or other external factors.
· Characteristics:
· Involves backend programming and interaction with a database.
· The content displayed can vary, and pages may be generated based on user activity.
· Use Cases:
· E-commerce websites.
· Social media platforms.
· Online banking applications.
· Example: An online shopping cart that updates in real-time as items are added or removed.
Dynamic websites are more complex to develop, requiring a server, database, and back-end programming, but they offer more functionality and interactivity compared to static websites.

4. Web Development Life Cycle
The web development life cycle is a structured process that guides the creation of a web application from concept to deployment and maintenance. It includes several key stages:
1. Planning and Requirement Analysis:
· This is the initial phase where the project’s objectives, scope, and audience are defined. It involves discussions with stakeholders, gathering requirements, and setting expectations.  Requirements for the site’s design and functionality are gathered.
· This phase also includes market research, defining the site’s functionality, features, and determining the technology stack.
2. Design:
· This stage involves creating wireframes, mockups, and prototypes to visualize the layout and user interface (UI). It defines how the website will look and feel.
· Both UX (User Experience) and UI design are essential here to ensure a seamless experience for the user. Tools like Adobe XD, Figma, and Sketch are often used in this phase.
3. Development:
· This is the actual coding phase. Developers write the client-side and server-side code, set up the database, and integrate APIs.
· Front-end developers focus on building the visual interface, while back-end developers handle the logic, data management, and server-side tasks.
· Frontend Development: Creating the layout and interactivity of the website using HTML, CSS, JavaScript, and frameworks like React.js or Angular.
· Backend Development: Writing server-side code, setting up databases, and creating APIs that interact with the frontend.
4. Testing:
· In this phase, the application is thoroughly tested for functionality, usability, performance, and security. It is important to test across different browsers and devices to ensure compatibility.
· Types of testing include unit testing, integration testing, Usability Testing, Functional Testing, Security Testing, system testing, and user acceptance testing (UAT).
5. Deployment:
· Once the application has passed testing, it is deployed to a live server. The application is made available to the public or the intended users.
· During deployment, configurations for domain names, hosting, and setting up the server environment are finalized.
6. Maintenance and Updates:
· After deployment, the application requires ongoing maintenance. This includes fixing bugs, improving performance, adding new features, and updating content.
· Web development is an ongoing process, as user feedback and changing technologies necessitate regular updates and improvements.

Summary
In this lecture, we have covered:
· Web Application Architecture: An overview of client-server architecture.
· Client-Side vs. Server-Side: The distinction between frontend and backend technologies.
· Types of Web Applications: The difference between static and dynamic web apps.
· Web Development Life Cycle: The steps involved in creating a web application, from planning to maintenance.
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