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Section 1: Interaction Architecture & Modern Layouts

Objectives: Moving from "Coding" to "Architecting®.

Section plan:

(0] Foundations & The Modern Baseline
02 Advanced Layout Engines
03  Interaction Architecture & Arborescence

04 The Bridge to ReactJS

O5 Modern Tools: Tailwind CSS

y 7
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Part 1: Foundations & The Modern Baseline

The Evolution of the Web:
From static documents to complex Application Interfaces.

The Paradigm Shift:
The Web has transformed from a "Library of Documents” into a "Platform for Software”.

Web 1.0 (The Document Web): Mainly "Read-Only."
« Static HTML files, simple links, and basic text formatting.
* Focus: Information consumption.

Web 2.0 (The Interactive Web): "Read-Write."
* Introduction of AJAX, user-generated content, and social media.
* Focus: Interaction and participation.

Modern Web 2026 (The Application Web):

* Rich Internet Applications (RIAs): Sites behave like desktop software (Google Docs, Spotify..).
* Real-time & Distributed: Instant updates, offline capabilities (PWA), and cloud-integrated logic.
» Focus: Seamless user experience and "Planned Interaction Architecture."



Part 1: Foundations & The Modern Baseline _

o e
HTML5 Semantics: <header> )
The Skeleton of Web Architecture. e
What is Semantics? <nav>
It is the use of HTML tags that convey the meaning of
the content to the browser, rather than just its appearance. 1
<footer>

The Structural Core:
» <header>: Defines the introductory content or a set of navigational links for a page or section.
» <nav>: Specifically for major blocks of navigation links (The "Arborescence" implementation).
* <main>: Specifies the unique, primary content of the document. Only one per page.

+ <section>: Groups related content together (e.g., "Features," "Contact").

+ <article>: For independent, self-contained content (e.g., a blog post, a product card).

» <footer>: Contains metadata, copyright, and secondary links.

Why it matters:
In "Advanced" development, we don't build with “<div> soup”. We build with a meaningful
hierarchy that machines can understand.
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Part 1: Foundations & The Modern Baseline

SEO & Accessibility:
How Structure Impacts Search and Assistive Tech

Search Engine Optimization (SEO):
» Search bots (Google, Bing) use semantic tags to rank the "importance" of information.
* A <main> tag helps bots find your keywords faster than a generic <div>.

Accessibility (A11y):

« Screen Readers: Blind or visually impaired users rely on software to "read" the site.
Semantic tags allow them to jump from "Nav" to "Main" instantly.

+ Keyboard Navigation: Correct structure ensures users can navigate your "Interaction
Architecture" using only the "Tab' key.

Professional Responsibility: A Master-level developer ensures the web is inclusive.
Accessibility is not a "feature™; it is a requirement of professional standards.
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Part 1: Foundations & The Modern Baseline

CSS Revisited:
The role of the Box Model in modern interfaces.

Everything is a Box: To build a "Planned Interface," you must master the fundamental rule: every
element on a web page is a rectangular box.

Margin
Border

The Four Layers:

1. Content: The actual text or image.
2. Padding: Clear space inside the border Content
3. Border: The line surrounding the padding and content.
4. Margin: Clear space outside the border

The "Border-Box" Revolution: —

 Traditional Box Model: Width + Padding + Border = Total Width (Difficult to calculate).

* Modern Standard (box-sizing: border-box): The Width includes padding and borders. This is
essential for modern, responsive layouts.
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Part 1: Foundations & The Modern Baseline

The Limitations of Old CSS:

Why floats and absolute positioning aren't enough for now.

The "Hacky" Past:

* Floats: Originally designed for wrapping text around images. Developers "hacked" them to create
sidebars, leading to "clearfix" nightmares and "Float Drop" (where layouts break on small
screens).

« Absolute Positioning: Useful for overlays, but breaks the "natural flow" of the document. It doesn't
know where other elements are, making responsive design nearly impossible.

The 2026 Reality:

* Modern interfaces require Dynamic Alignment (centering vertically/horizontally).

* They require Fluidity (stretching and shrinking without breaking).

» They require Logic (changing order based on device size). E55

Conclusion:
 Old methods are "Static"
 Modern interfaces need "Elastic" tools.



Part 1: Foundations & The Modern Baseline

Modern Styling Philosophy:
Separating Content (HTML) from Design (CSS).

The Principle of "Separation of Concerns™:
« HTML (The Content): Defines "What" is on the page.
« CSS (The Design): Defines "How" it looks.

Why this is "Advanced" Thinking:

« Maintainability: Change the entire look of a 100-page site by editing one CSS file, without
touching the HTML code.

 Performance: Browsers cache CSS files. Separating styles makes pages load faster.

« Collaboration: A Designer can work on the CSS while a Developer works on the Logic
(JS/React) simultaneously.

Future Preview: This philosophy leads directly to Component-Based Development, where
styles and structure are bundled into reusable units.

y



Part 2: Advanced Layout Engines
Introduction to Modern Layouts:
Efficiency through Flexbox and Grid.

The Death of "Hacks": Modern CSS has moved past the era of using table-layouts or
floats for positioning.

Declarative Layouts: \We now tell the browser what the layout should look like, and the
engine handles the math.

The "Right Tool" Philosophy:

* Flexbox: Best for content-driven, one-dimensional layouts (rows or columns).

« Grid: Best for layout-driven, two-dimensional structures (rows and columns).

Why it matters: In a professional environment, speed and responsiveness are non-
negotiable. Mastering these engines is the difference between a "broken" Ul and a

"fluid" one.

@ > @ >

Flexbox CSS Grids

One Dimensions Two Dimensions
| O A B |
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Part 2: Advanced Layout Engines

Flexbox Deep Dive:
Mastering One-Dimensional alignment (Rows or Columns).

The Main Axis vs. Cross Axis: Understanding how content flows within a container.
Flex Container vs. Flex Items: Styling the parent to control the children.

Key Use Cases:
* Navigation bars.

+« Centering elements (horizontally and vertically) - —

« Evenly spacing items in a card or a list.

CSS FLEXBOX

https://lwww.joshwcomeau.com/css/interactive-guide-to-flexbox/

A very useful Link:
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Part 2: Advanced Layout Engines

Flexbox Properties: Control at the Container Level

flex-direction: Row, column, or reverse.

justify-content: Alignment along the main axis (Start, Center,
Space-between).

align-items: Alignment along the cross axis (Stretch, Center,
Baseline).

flex-wrap: Allowing items to move to a new line on smaller screens.

The gap property: The modern way to add space between items
without using margins.

Useful Link :
https://css-tricks.com/snippets/css/a-guide-to-flexbox/

CSS Flexbox
flex-direction
omm| (908 mms| (B0
smm| (108 m=s| gEp
0/oa ' . . e aes
row column " column-reverse
align-items
oy LIRS ]
8 [
flex-start center flex-end stretch

justify-content

align-content

(1l 1 ]
OEDES | oD
(11
flex-start center flex-start center
Ill l l I L |
(11 ]
flex-end space-between flex-end stretch
oEnEs
(1 1
(11 ]
space-around  space-evenly space-between space-around
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Part 2: Advanced Layout Engines

CSS Grid:
The power of Two-Dimensional layouts.

The Concept: Defining a coordinate system for your interface.

Implicit vs. Explicit Grids: Defining exactly where columns go vs. letting the
browser handle overflow content.

The fr (Fractional) Unit: A flexible length that represents a fraction of the free
space in the grid container.

Alignment Power: Grid allows you to align items within specific "cells" or
spanning across multiple rows/columns.
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Part 2: Advanced Layout Engines

Grid Mastery:
Defining tracks, fractions, and areas.

« grid-template-columns: Setting up the vertical structure (e.g., repeat(3, 1fr)).

« Grid Areas: Naming parts of your layout (e.g., "header", "sidebar", "main") to build

complex structures visually in code.

« grid-column & grid-row: Allowing elements to span across multiple tracks.
* Gap Control: Independent control over row-gap and column-gap.

GV IV B v R Ve

yoen pub

grid gap grid line
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Part 2: Advanced Layout Engines

Combining Flex and Grid:
Real-world examples of hybrid layouts.

The Golden Rule: Use Grid for the overall page structure (The "Macro" layout) and Flexbox for
the small components inside it (The "Micro" layout).

Example:
» The overall dashboard (Sidebar + Header + Main Area) is a Grid.

 The links inside the Sidebar or the icons in the Header are Flexbox.
Template Flebox Grid

K 4
Rl
il

FOOTER
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Part 2: Advanced Layout Engines

Responsive Design Patterns:
Building for mobile-first without breaking the desktop view.

« The "Mobile-First" Mindset: Styling for the smallest screen first, then
adding complexity as the screen gets wider.

« Maedia Queries: Using @media breakpoints to change layout logic (e.g.,
switching a 3-column Grid to a T-column stack).

« Fluidity: Avoiding fixed pixel widths. Use percentages, vh/vw, and clamp()
for text and containers.
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Part 3: Interaction Architecture & Arborescence

Introduction to Interaction Architecture:
Planning how users interact with data.

The "Master" Approach: A junior developer starts with
code; a Master-level developer starts with a plan.
Interaction Architecture is the design of everything
that happens between the user and the screen.

Core Goal: To organize content and functions so that
users can complete tasks with the least amount of
effort.

Beyond Visuals: While Ul (User Interface) is about how
things look, Interaction Architecture is about how
things behave and how information is structured.



Part 3: Interaction Architecture & Arborescence
What is Arborescence?

Definition: "Arborescence" (from the Latin

arbor, meaning tree) is the hierarchical @

structure of a website's pages.

The Logic of Levels: @ &f}b &;

 Level O: Homepage (The Root). L INTEGRATIONS AgouT US

+ Level 1: Primary Categories (Services, L
About, Products).

« Level 2: Sub-pages (Individual services,
product details).

Why it Matters: A clear arborescence ensures
that "deep" content is never more than 3
clicks away from the homepage.




7

] I
| 1
I

Part 3: Interaction Architecture & Arborescence

Visualizing the Tree:
Mapping the parent-child relationships of your web app.

The Blueprint: Before writing a single line of React code, we must draw the tree.

Nodes and Links: Every "Node" represents a specific page or unique view. Every
"Link" represents a logical path the user can take.

Logical Flow: Vertical relationships = Hierarchy (Parent to Child).
* Horizontal relationships = Peer Navigation (Moving between categories).
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Part 3: Interaction Architecture & Arborescence

Navigation Hierarchy:
Organizing menus (Primary, Secondary, and Breadcrumbs).

Primary Navigation: The main menu (usually the Header). Contains the most important
nodes of the arborescence.

Secondary Navigation: Context-specific menus (e.g., a sidebar inside a "Settings" page).
Utility Navigation: Secondary actions (Login, Search, Social Links).

Breadcrumbs: A navigation aid that helps users understand their current location in the tree
(e.g., Home > Products > Hardware).

> Projects >Test group > Test task

|—D Copy project ID

|_|:] Copy fask 1D
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Part 3: Interaction Architecture & Arborescence

The User Journey:
Mapping the path from "Entry" to "Goal."

Definition: A User Journey is a visual representation of the steps a user takes to
reach a specific objective (e.g., "Buying a product" or "Registering for a course").

Interaction Flow:

« Trigger: What makes the user click?

« Action: What page is loaded?

 Feedback: How does the system tell the user the action was successful?

Master Tip: If the Journey has too many steps, the Arborescence needs to be
redesigned.



Part 3: Interaction Architecture & Arborescence

Consistency in Ul:
How architecture dictates the user's mental model.

Predictability: If the "Login" button is in the top-right on one page, it must be there on
every page.

Mental Models: Users bring expectations from other websites (e.g., clicking a logo
takes you home). Advanced developers respect these patterns.

Architecture Dictates Design: The structure (Arborescence) should naturally lead to a
consistent Ul layout.
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Part 4: The Bridge to Reactl]S

The Bridge:

Transforming the "Arborescence" into a "Component Tree."
The 2026 Shift: In the past, the Arborescence mapped "Physical Pages" (index.html,
about.html).

The React Paradigm: In modern development, the Arborescence maps Components.

Modern Translation:
+ Each "Level" in the tree is a Parent Component.

- Each "Detail" in the tree is a Child Component. App
Transition:
We stop thinking in "Pages” renders renders

and start thinking in "Reusable Ul Blocks."
InspirationGenerator

[ FancyText

(— renders —L renders j

Copyright J

FancyText




Part 4: The Bridge to React]S
Component Thinking: Encapsulation and Reusability

What is a Component? A self-contained piece of the Ul

that includes its own Structure (HTML), Design (CSS), and

Logic (3S).

Encapsulation: A "Button" component doesn't care about

the rest of the page; it only knows how to look like a

button and handle a click.

Benefits:

« Consistency: Use the same component everywhere.

* Speed: Build once, use a thousand times.

« Maintainability: Fix a bug in one component file, and it
is fixed across the entire application.




— " :
Part 4: The Bridge to Reactl]S

Mapping the Components:
How one "Node" in your map becomes one "Component" in React.

Exercise: Look at a professional dashboard. How many components do you see?

* The Sidebar (Organism).
* The Search Bar (Molecule).
* The Profile Avatar (Atom).

7
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Part 4: The Bridge to Reactl]S

Atomic Design Introduction:

Atoms, Molecules, and Organisms in web design.

« Atoms: Fundamental building blocks (Buttons, Inputs, Labels).

* Molecules: Groups of atoms functioning together (A Search bar = Input + Button).

« Organisms: Complex groups of molecules (A Header = Logo + Nav Menu + Search Bar).
+  Templates/Pages: Combining organisms to create the final "Interaction Architecture."

This is how professional teams at Meta, Google, and Amazon build web software.

Atoms Molecules Organisms Templates Pages/Screens

I
BASIC PRINCIPLE

FOUNDATIONS COMPONENTS TEMPLATES FEATURES APP

Text Styles, Colors, Buttons, Input Box, Navbar, Rating Skeleton of a screen Screen or
Icons, Shadow, Border Search Box, Menu Widgets, Cards /Page/Modal Page
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Part 5: Modern Tools: Tailwind CSS

Introduction to Modern Tooling:
Why "Utility-First" is the new Standard

The Bottleneck: Writing custom CSS for every component leads to massive,
unmanageable files and naming conflicts (btn-blue, btn-large-final-v2).

The Solution: Utility-First CSS provides small, single-purpose classes that you compose
directly in your HTML/JSX.

Workflow Shift: Instead of switching between index.html and style.css, you stay in one
place, increasing development speed significantly.

div class="p-6 max-w-sm mx-auto bg-white rounded-x1 shadow-1g flex iltems-center sp

div class="shrink-0
img class="h-12 w-12" src="/img/logo.svg" alt="ChitChat Logo
div
div
div class="text-x1 font-medium text-black">ChitChat</div
p class="text-slate-500">You have a new message!</p
div

div




Part 5: Modern Tools: Tailwind CSS

What is Tailwind CSS?
Styling directly in the HTML for speed.

Definition: A utility-first CSS framework packed with classes like flex, pt-4, text-
center, and rotate-90.

Zero Custom CSS: You can build entire professional interfaces without ever opening
a .cssfile.

Design System Included: Tailwind comes with a built-in color palette, spacing scale,
and typography rules, ensuring your "Arborescence" looks professional out of the box.

s ~ tailwindcss

tag.jsx

1 import React from

class
< class
class

Tailwind is here!
Get React + Tailwind with
Anima, directly in Figma. <text>

<p class=
“Get React + Tailwind

ii|||||||fi
|
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Part 5: Modern Tools: Tailwind CSS

Tailwind reduces "Development Time" and maintains consistency.

Goal: "Facilitating and reducing development time" (Official Syllabus Requirement).

How Tailwind achieves this:

* No Context Switching: Faster iteration.

+ Consistent Ul: Less time spent "fixing" small visual bugs.

« Tiny Bundles: Tailwind automatically removes unused CSS, making your final application
incredibly fast.

Professional Standards: Mastering Tailwind prepares junior developers for modern dev teams.
(Netflix, Shopify, and Algolia use this).
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Part 5: Modern Tools: Tailwind CSS

Comparing Paradigms:
Standard CSS Classes vs. Tailwind Utility Classes.

Standard CSS:
.card { background: white; padding: 20px; border-radius: 8px; }

Tailwind CSS:
<div class="bg-white p-5 rounded-lg shadow-md"> ... </div>

The Benefit: No more naming things! You don't have to think of a name for every single wrapper
and container.

Q. 2
N Tailwind CSS
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Part 5: Modern Tools: Tailwind CSS

Conclusion & Lab Brief:
Summary and instructions for the first practical "Interface Shell"
build.

Summary: Today we've moved from the high-level theory of Arborescence
to the low-level tools of Grid and Tailwind.

Key Takeaway: Good web applications are built on a foundation of semantic
HTML, logical architecture, and modern, efficient styling.

Lab Task:
1. Map out the Arborescence of a 3-page site.
2. Build the layout shell using Tailwind CSS and Flexbox/Grid.

Next Session: We add the "Brain®, Modern JavaScript and the Fetch API.



02 Advanced JS Logic &
Data Fetching




Section 2 : Advanced JS Logic & Data Fetching

Objectives: transition from the "Body" (Layout) to the "Brain" (Logic) .

Section plan:

(0] The Modern JavaScript Engine

02 The Asynchronous Web

03 consuming the Store API

04 Data Logic for E-Commerce

y 7



Part 1: The Modern JavaScript Engine

The Role of JS in 2026:
How JavaScript acts as the "Controller" in our e-commerce MVC pattern.

. The View (React): Handled in our previous session (HTML/Tailwind components).
. The Model (Data): The JSON objects stored on the server or in our application state.
« The Controller (3S Logic):
o Capturing user interactions (clicks, searches). [ " ]
UPDATES MANIPULATES

o Processing data (filtering, calculating totals). | |

o Updating the View based on Model changes. CONTROLLER

. The 2026 Reality: In modern Single Page Applications
(SPAs), the "Logic" lives on the client side (the browser),
making the app feel fast and responsive.




Part 1: The Modern JavaScript Engine

ES6+ Refresher - Arrow Functions:
Simplified syntax for cleaner component logic and callbacks.

Simplified Syntax for Modern Logic

Conciseness: Reduces boilerplate code, making components easier to read.

Implicit Returns: Perfect for short logic blocks and the .map() function we will
use later.

The “this” Context: Unlike regular functions, arrow functions do not have their

own this binding, essential for avoiding bugs in React class components (legacy)
and complex hooks.

Comparison:
o Regular: function getPrice(p) { return p.price; }

o Arrow: const getPrice = (p) => p.price;




Part 1: The Modern JavaScript Engine

Destructuring Objects & Arrays:
Efficiently extracting data from API responses (e.g., const { title, price } = product;).

Cleaning up Data Access

The Problem:

Accessing deeply nested data (e.g., props.product.image or data[O].title) is repetitive and
prone to errors.

The Solution: Extract values directly into variables.
const { title, price } = product;
Why it Matters:

Makes your React components cleaner. Instead of using props.title, you use title directly.

Array Destructuring:
This is the foundation of React Hooks (e.g., const [data, setData] = useState()).




Part 1: The Modern JavaScript Enginé

The Spread Operator (...):
Managing immutable state and copying product lists without side effects.

Managing Immutable State
Immutability:
In React, we never "mutate" (change) data directly. We create a copy with the changes.
Copying Objects:
const updatedProduct = {...product, price: 99 }
Merging Arrays: Useful for adding a new item to the cart without destroying the previous list.
const newCart = [...oldCart, newltem];

Application: Essential for "State Management”, ensuring React knows when to re-render the Ul .
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Part 1: The Modern JavaScript Engine

Template Literals & Logic:
Generating dynamic strings for product URLs and price displays.

Dynamic Strings for Modern Uls
. The Syntax:
Use backticks (7) and ${} to embed variables directly into strings.
. Use Cases in E-Commerce:
o Dynamic URLs: fetch(" https://api.com/products/${id}").
o Price Displays: <span>{"Total: $${amount}  }</span>.
o Tailwind Integration:

Dynamically changing styles based on state (e.g., adding a red border if an item is out of stock)
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Part 1: The Modern JavaScript Engine

ES Modules (Import/Export):
Organizing our code into logical files (Components, Services, Utils).

Organizing the Project Arborescence

Modularity:

Breaking a large application into small, manageable files.

Exports:
o Default Export:
Used for the main component in a file (e.g., export default function Navbar).
o Named Export:
Used for utility functions or constants (e.g., export const formatPrice).
Imports: Bringing logic into App.jsx to assemble the interface .

Standard: This is how we link our /src/components and /src/pages folders together .



Part 1: The Modern JavaScript Engine

Higher-Order Functions - .map():
The primary tool for transforming data arrays into React Ul elements.

The Rendering Engine of React
« The Loop of Choice: In React, we don't use for loops. we use .map().
. Transformation: It takes an array of "Data" and returns an array of "Ul Components."

. The 'Key' Prop: Every item generated by .map() must have a unique key (usually the
product ID) so React can track changes efficiently.

. Example:

{products.map(p => <ProductCard key={p.id} product={p} />)}




Part 2: The Asynchronous Web

Introduction to Asynchronicity:
Understanding why fetching products shouldn't "freeze" the browser Ul.

The Problem: In synchronous code, the browser waits for a task (like fetching 50
products) to finish before doing anything else.

The Impact: If the network is slow, the user cannot click the "Cart" or scroll the
"Navbar*.

The Solution: Asynchronous JS allows us to start a "long" task in the background
and move on immediately.

\

Synchronous: 17 seconds
multipl Jsers in the Ime session




Part 2: The Asynchronous Web

The Event Loop (Simplified):
How JavaScript manages multiple tasks like user clicks and data fetching simultaneously.

The Single Thread: JavaScript can only do one thing at a time, but it uses the "Web
APIs" and a "Callback Queue" to juggle tasks.

The Mechanism: While the browser fetches data, the main thread stays open for
user interactions like typing in the search bar.

Why it matters: This is what makes a Single Page Application (SPA) feel fast and
"native" compared to old websites.

Web Ul

——>

HTML/CSS/JS Ul HTML/CSS
)

Application - Navigation
Layer JavaScript APls

!

Data Services
JSON/XML

> Data Access:, «— Offline Storage
Layer JavaScript

‘ ' ‘ Browser App
. (Client)
|




Part 2: The Asynchronous Web
The Evolution of Async:
From the "Callback Hell" of the past to modern, readable code.

Legacy (Callbacks): Nested functions that made code unreadable and hard to
debug.

Middle (Promises): A cleaner way to handle future values using .then() and .catch().

Modern (Async/Await): Syntactic sugar that makes asynchronous code read like a
simple top-to-bottom script.

Callbacks Promises Async & Awoit

Semverce




Part 2: The Asynchronous Web

Understanding Promises:

A deep dive into the Pending, Fulfilled, and Rejected states of a data request.

Pending: The request has been sent, but the data hasn't arrived
yet. (Time to show a "Loading" spinner).

Fulfilled (Resolved): The data arrived successfully! We can now
map it to our ProductCard.

Rejected: Something went wrong (Server down, 404 error). We

must handle this gracefully.
: Fulfilled
Pending

- P1 Rejected




Part 2: The Asynchronous Web

AN\
Async/Await Syntax:

The professional standard for writing asynchronous code that looks and acts like
synchronous code.

Cleanliness: No more "pyramids" of code; we use the await keyword to pause
execution until the promise resolves.

Readability: It allows us to use standard try/catch blocks for error handling.

Example:
const getProducts = async () => {

const response = await fetch(url);

const data = await response.json();
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Part 2: The Asynchronous We
Error Handling with Try/Catch:
Ensuring our store doesn't crash if the server or internet connection fails.

Defensive Coding:

In an e-commerce context, a failed API call shouldn't break the entire site.
User Feedback:

If a fetch fails, we should show a "Try Again" message instead of a blank screen.
Network Resilience:

Essential for mobile users on unstable connections.

" =
[ N N

async function fetchData() {

const [err, res] ?= await ("https://api.example.com/data");

iF ( ) return .error('error:"', )iz

}




Part 2: The Asynchronous Web

Introduction to REST APIs:
How our frontend communicates with backends using standard HTTP methods.

Communication:

How our Frontend (Vite/React) talks to the Backend.

HTTP Verbs:

. GET: To retrieve products.

. POST: To send a new order.

. Put: To update or modify an order. Database HTTP

« Delete: To delete an order. Operations Methods

Statelessness:

Each request contains all the information needed to

complete it. C — Create —>
R — Read —>
U — Update — PUT/PATCH
D — Delete — DELETE
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Part 3: Consuming the Store API

The Fetch API:
The native browser tool for requesting data from external services.

What it is: A modern replacement for XMLHttpRequest.
Usage: It returns a Promise that resolves to the "Response" of the request.

Integration: We will use it inside our React components to populate the Home page

grid.
L::-' | get some dats, plesse?

“llere g g,




Part 3: Consuming the Store API

Working with JSON:
Parsing the "text" from the API into JavaScript objects we can actually use.

The Format:
JavaScript Object Notation: the standard for data exchange.
Serialization:

Converting the raw text stream from fetch into a JS array of products we can
.map().

Structure:

Usually an array of objects: [{id: 1, title: 'Shirt', ..}].




Part 3: Consuming the Store API

The "Fake Store API™:
Introduction to our data source for the semester (Categories, Products, and Carts).

N
x\
The Tool: A free REST API for e-commerce prototyping. §

Capabilities: It provides real product titles, descriptions, prices, and high-quality

images. \
Relevance: This is the data we will use for the upcoming TP2 to replace our \

placeholders.

Fake Store

| M

Fjallraven - Foldsack No. 1 Mens Casual Premium Stim Mens Cotton Jacket Mens Casual Stim Fit
Backpack, Fits 15 Laptops Fit T-Shirts

Price: $55.99 Rating: 47 Price: $15.99
Price: $10995  Rating:39 Price: $22.3




Part 3: Consuming the Store API

Performing a GET Request:
Writing our first function to pull the product catalog into our app.

The Goal: Getting the full list of products to display on the Home page.

Flow: @

REACT

1. Call the API.

2. Parse the JSON. D/ i w
. Updates Markup '\

3. Update the state (Brain). ‘
Page Render (HTML + JS)
4. Re-render the Grid (Body).
HTTP Request




Part 3: Consuming the Store API

API Parameters & Filtering:
How to request specific data (e.g., only "Electronics" or a single product by ID).

Endpoints:

Targeting specific categories like /products/category/electronics.
Dynamic IDs:

Fetching a single product for the ProductDetails page.
Efficiency:

Fetching only what the user needs reduces data usage and increases speed.
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Part 4: Data Logic for E-Commerce

Filtering Data - ‘filter():
Implementing search bars and category toggles on the client side.

Logic:

Using the search input in the Navbar to find specific products.

Functionality:

const filtered = products.filter(p => p.title.includes(searchTerm));

User Experience:

Real-time updates as the user types, making the store feel responsive.



Part 4: Data Logic for E-Commerce

Calculating Totals - .reduce():
Using advanced math logic to calculate the shopping cart subtotal and tax.

The Goal:

Summing up the prices of all items in the shopping cart.

The Formula:

n
Total = Z price;
i=1

The Method:
.reduce((acc, current) => acc + current.price, 0)

is the professional way to calculate this in one line.




Part 4: Data Logic for E-Commerce

State Persistence Thinking:
A preview of how we store this fetched data in React useState.

\

\

T el 4 usedstate §
ata is "lost" If the page refreshes.

\

The Logic:

We need to learn how to store this fetched data in the component's state so React
knows to keep the Ul updated.

Architecture:

Moving from a simple "View" to a logic-heavy "Application®.




03 Framework Foundations
& React Components




Section 3 : Framework Foundations & React Components

Objectives: ReactJS.

Section plan:

(0] The Philosophy of React
02 31sx-The Syntax of the Future
03 Component Anatomy & Organization

0O4 Data Flow & Reusability

y 7
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Part 1: The Philosophy of React

Framework Foundations & React Components:
Building the Modern Store.

After building the visual layout (Tailwind) and adopting the data logic (ES6/Fetch).
Today, we introduce the Framework that fuses them together into a scalable

architecture.



Part 1: The Philosophy of React

Beyond Vanilla JS:
Why libraries like React became a necessity for complex Uls.

The Vanilla JS Bottleneck: In standard JavaScript, updating the user interface requires manually
finding elements and changing them
(e.g., document.getElementByld('cart-badge').innerText = newCount).

The Complexity Trap: In an e-commerce app, adding an item to the cart might change the cart
badge, the subtotal, a popup notification, and the stock inventory simultaneously.

The Result: Manual Ul synchronization leads to "Spaghetti Code’, it is slow to write, hard to maintain,
and full of bugs.

The React Solution: React abstracts away the DOM manipulation, allowing the developer to focus
purely on the data and the design.

Lo e
iR ()

X SPAGHETTI CODE « SOLID CODE
- Confusing « Clean
- Fragile - Flexible

- Hard to Change - Maintainable
o B B B B B o B B |




Part 1: The Philosophy of React

Declarative vs. Imperative:
Telling the browser "What to show" instead of "How to change it."

Imperative (Vanilla 3S - The "How"): Declarative (React - The "What"):

You give step-by-step instructions. You describe what the Ul should look like

based on the current state.
Example:

"Find the button. Check if the cart is empty. If Example:

it is, add the class 'bg-gray'. Remove the class "The button is Orange if cartitems > 0,
'bg-orange'. Disable the click.” otherwise it is Gray.*

The Benefit: We just change the data (State), and React automatically figures
out how to update the Ul to match that state.
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Part 1: The Philosophy of React
The Virtual DOM: Understanding the "Difference Engine" that makes React fast. 1

The Problem with the Real DOM:
Modifying HTML elements directly is the slowest operation in a browser.

The Virtual DOM:
React keeps a lightweight, Javascript-based copy of the Real DOM in the computer's

memory.
The Reconciliation Process (Diffing):

1. Data changes (e.g., User clicks "Add to Cart").

2. React creates a new Virtual DOM.

3. It compares (diffs) the new Virtual DOM with the old one.

4. It calculates the exact, minimal changes needed and updates only that specific part
of the Real DOM.




Part 1: The Philosophy of React
The Virtual DOM: Understanding the "Difference Engine" that makes React fast. 2

L
Actual DOM
div
6{ b Old Virtual DOM New Virtual DOM
—_—
i div
div Compare

o @ dl;@

New Actual DOM

Browser DOM <-> Virtual DOM @{l)\@
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Part 1: The Philosophy of React

Component-Based Architecture:
Thinking of the Ul as a collection of independent, reusable Lego bricks.

What is a Component?
A self-contained, reusable piece of code that returns a portion of the user interface
(HTML + CSS + JS logic).

Encapsulation:
Our ProductCard component has its own image, title, and "Add to Cart" button. It
doesn't care about what the Navbar is doing.

The 3 Core Benefits:
1. Reusability: Build <ProductCard /> once, use it for 10,000 products.
2. Maintainability: If the "Add to Cart" button breaks, you know exactly which file to fix.

3. Collaboration: For example, in a group project, one student can build the Header,
another builds the Cart, without code conflicts.



Part 1: The Philosophy of React

The React "Arborescence": The Component Tree Architecture

Mapping the Hierarchy: In React, the Arborescence isn't just a site map; it is the literal
structure of your code.

Parent and Child: Components are nested inside each other.
« Level O (Root): <App />

. <Navbar />, , <Footer />
 Level 2 (Features): inside

« Level 3 (Atoms): <ProductCard /> inside

Data Flow:
Data (like the list of products we fetched) always flows down the tree, from Parent to Child.




Part 1: The Philosophy of React

Single Page Applications (SPA): How React handles navigation without refreshing
the page.

The Traditional Web (MPA):
Clicking a link sends a request to the server, the screen flashes white, and a
completely new index.html or page.php is downloaded.

The Modern Web (SPA):
React only ever downloads one HTML file (index.html).

How Routing Works:
When you click "View Cart", React simply unmounts (hides) the <Home />
component and mounts (shows) the <Cart /> component instantly.

The Result:

The application feels as fast and smooth as a native mobile app (like Instagram
or Spotify).




Part 2: JSX - The Syntax of the Future
Introduction to ISX: Why we write "HTML" inside our JavaScript files.

What is ISX?

JSX stands for JavaScript XML. It is a syntax extension for React that allows us to
write HTML directly inside our JavaScript files.

The Paradigm Shift:

In the past, developers strictly separated logic (JS) and structure (HTML) into
different files. React argues that a component's rendering logic and Ul are
inherently coupled.

Under the Hood:
Browsers don't understand JSX. Before running in the browser, tools like Vite
transform our JSX tags into standard JavaScript React.createElement() functions.
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Part 2: JSX - The Syntax of the Future

JavaScript in IJSX:
Using curly braces {} to inject logic and variables into our templates.

The Gateway:

Any time you open a curly brace {} inside JSX, you are temporarily leaving HTML and
entering JavaScript land.

Dynamic Data:
This is how we display variables on the screen (e.g., <hl>{product.title}</h1>).

Expressions Only:
You can put expressions inside braces (like math price *1.2, or . map()), but you cannot
put statements (like if/else or for loops).

Tailwind Synergy:
We can use template literals inside braces to dynamically change CSS classes:
className={\bg-${themeColor}-500"}".
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Part 2: JSX - The Syntax of the Future
From HTML to JSX:
Key differences (e.g., class vs className, onclick vs onClick) .

Attribute Naming:
Because JSX is JavaScript, it uses JS naming conventions (camelCase).

The Big Two:
1. class becomes className (because class is a reserved word in JS).
2. for (in labels) becomes htmlFor.

Event Listeners:
onclick becomes onClick, onchange becomes onChange.

Self-Closing Tags: s
I 5 ici ediy className={ progress-Bution progrese

All empty elements must be explicitly closed e eating

with a forward slash. <input> will cause an error; Kiiisgrtlieene, s

. . . shase Tuitom b (NN
you must write <input /> or <img />. <span clas

/button> m—

<span className="

</div>
)i




Part 2: JSX - The Syntax of the Future

JSX Rules (The "Single Parent" Rule):
Every component must return a single wrapping element.

The Rule;

A React component can return many elements, but they must all be
wrapped inside a single parent element.

The Reason:

You cannot return two separate values from a standard JavaScript function at
the same time.

Since JSX becomes a function call, returning two sibling <div> tags directly
causes a syntax error.

The Workaround:

Developers traditionally wrapped everything in a master <div>, but this often-
ruined CSS Grid or Flexbox layouts by adding unnecessary layers to the DOM.




Part 2: JSX - The Syntax of the Future
Fragments (<> </>):
Grouping multiple elements without adding unnecessary <div> nodes to the DOM.

What is a Fragment? An empty tag <> ... </> that lets you group a list of children
without adding extra nodes to the actual DOM.

Layout Preservation: Crucial when building complex CSS Grids (like our E-commerce
Product Grid), where adding an extra wrapping <div> would instantly break the
column alignment.

Example:

4 N
return (

<>

<h1>DZ-Shop </h1>
<SearchBar />

</>

);




Part 3: Component Anatomy & Organization

Functional Components:
The 2026 standard for building Ul logic.

The Evolution:
Years ago, React used "Class Components" which were bulky and complex. Today, the

industry standard is the "Functional Component."

The Definition:
A component is simply a JavaScript function that takes in data (Props) and returns JSX (Ul).

The Anatomy:

1. Capitalized function name (React requires this to distinguish components from
standard HTML tags).

2. The logic area (where we put our variables and useState).

3. The return block (our JSX).




Part 3: Component Anatomy & Organization
The Power of return: What happens when React "renders" a component.

The Output:
Whatever is inside the return() is what React paints to the Virtual DOM.

Conditional Returns:
A component can have multiple return statements.

The "Null" Render:

If a component returns null, React will hide it completely. This is highly useful for
things like a "Loading Spinner" that should disappear once the data arrives, or an
"Error Banner" that only shows if a fetch fails.

y



Part 3: Component'/Anatomy & Organization

Import/Export Patterns:
How to share components across the project-store.

Isolation by Default:
Every React file is its own isolated universe. It knows nothing about the other

files.

export default:
Used for the main component of a file. It allows us to import the component
into another file using whatever name we want.

The Assembly Line:
Our <App /> component acts as the master assembler, importing <Navbar />,
<Home />, and <Footer /> to stitch the final page together.
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Part 3: Component Anatomy & Organization

Organizing the Workspace:
Revisiting the /src/components, /src/layouts, and /src/pages structure

The Standard Arborescence:

[src/components: Small, reusable, "dumb" Ul elements (Buttons, Inputs, Product
Cards).

[src/layouts: Structural wrappers that persist across pages (Navigation, Footer,
Sidebars).

[src/pages: The main views that map to a URL router (Home, Cart, Checkout).

Why it Matters:
This structure separates the "Visuals" from the "Page Logic," making the codebase
scalable for enterprise-level applications.



Part 3: Component Anatomy & Organization

The Layout Wrapper: Creating a persistent frame for the Navbar and Footer .

The Concept:

In an SPA, we don't want to re-render the Navigation bar every time the user changes
pages. We only want to swap out the content in the middle.

The Implementation:
We create a <MainLayout> component. The Navbar and Footer sit at the top and

bottom, and we use a special prop called children to inject the dynamic page content
in the middle.

Flexbox/Grid Role:

We use modern CSS layouts here to ensure the Footer always stays at the bottom of
the screen, even if the page content is empty.




Part 3: Component Anatomy & Organization
The Navbar Breakdown: A deep dive into the Flexbox-driven navigation component.

The Structure:
Our Navbar isn't just one block; logically, it consists of three distinct zones usually:

- Brand/Logo: The identity (Left).
- Search Bar: The main interaction point (Center).

. User Actions: The Login and Cart badge (Right).

Flexbox Application:
We use justify-between and items-center to perfectly align these three zones on

desktop, and hide the search bar on mobile screens.
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Part 4: Data Flow & Reusability

Introduction to Props:
How to pass information from a Parent to a Child.

The Concept:
Components are like custom HTML tags. Just as the <img> tag takes a "src” attribute to know
what picture to display, React components take Props (Properties) to know what data to display.

The Mechanism:
Props are simply JavaScript objects passed as arguments to a component function.

E-Commerce Example:
Instead of hardcoding "lphone 15" into our card, we pass it dynamically:

<ProductCard title="Iphone 15" price={999} />.
Immutability:

Props are read-only!.

A child component can read the props given by its parent, but it cannot change them.



Part 4: Data Flow & Reusability

Destructuring Props:

Writing cleaner, more readable component arguments.

The Old Way:

Ve

-

function ProductCard(props) {
return <h1>{props.title} - ${props.price}</h1>;
}

Readability:

This instantly tells any developer looking at your file exactly what data this component
requires to function properly.

The Modern Way (ES6):

We unpack the object directly inside the
function parameters using curly braces.

Ve

function ProductCard({ title, price, image }) {
return <hl1>{title} - ${price}</h1>;
}

-

\
§




Part 4: Data Flow & Reusability

One-Way Data Flow:
Understanding why data only travels "Down" the tree in React.

The Rule:

In React, data only flows in one direction: Down.
From Parent to Child.

Why? Predictability.

In complex applications like our DZ-Shop, if every

component could change the data from Emit X

anywhere, finding the source of a bug would be :
|

Pass

impossible. Events Props

T e -

State vs. Props:
The Parent holds the "State" (the actual data). It

passes that data down to the Child as "Props" (a
read-only copy).
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Part 4: Data Flow & Reusability
The Product Card Component:
Making a single design work for 1,000 different products.

The Goal:
We want a single file, ProductCard.jsx, to handle every single item in our store,

whether it's a laptop, a t-shirt, or a book.

The Structure:
It receives a single prop, a product object containing all details from our API.

Tailwind Integration:
This is where we design the hover effects, the image framing, and the typography
once, and it automatically applies to the entire catalog.

The "Add to Cart" Button:
This button lives inside the card, waiting for the user to interact with the specific

product data passed into it.




Part 4: Data Flow & Reusability
Mapping Over Data:
Using .map() to generate the Product Grid dynamically.

The Render Loop:
As discussed in our JS Logic session, we use the Array .map() method to transform our raw data array
into an array of JSX elements. - N
<div className="grid grid-cols-4">

The Syntax:
{products.map((item) => (

<ProductCard key={item.id} product={item} />
)}
</div>

- S

The Golden Rule - The key Prop:
You must give each mapped component a unique key (usually the database ID). React uses this key
in its Virtual DOM to know exactly which item to update or remove without re-rendering the entire
list.



Part 4: Data Flow & Reusability

Conditional Rendering:
Showing the "Cart is Empty" message or "Sale" badges using ternary operators.

The Logic:
Ul is rarely static. We need to render different JSX based on the data.

The Ternary Operator (condition ? true : false):
Perfect for alternating between two states.
Example: {stock > 0 ? <AddToCartButton /> : <OutOfStockBadge />}

Logical AND (&&):

Perfect for showing something only if a condition is true, and showing nothing
otherwise.

Example:

{product.onSale && <span className="bg-red-500">SALE!</span>}

E-Commerce Context:
This is how we handle empty states, like showing a "Your cart is empty, go
shopping!" illustration when the cart array length is O.



Part 4: Data Flow & Reusability

Conclusion & Lab Preview:
Summary of component logic and a look at TP3: Routing and Advanced Props.

Summary:
We've explored the Virtual DOM, written JSX, structured our folders, and learned
how to pass data down the component tree.

Where we are:
In TP1, we built the static shell. In TP2, we learned to fetch the API data.

Next Practical Work:

In our upcoming lab, we will combine these concepts. You will map over your
fetched products, pass them as props into your newly separated <ProductCard />,
and use React Router to navigate between the Home Page and the Product Details
page.




O 4 Interactivity:
Props & State Management




Section 4 : Interactivity: Props & State Management

Objectives : How modern frameworks handle asynchronous user
events, component memory, and local data mutation architectures.

Section plan:

01 Event-Driven User Interfaces
02 state Management Fundamentals
03 User Input and Form Control

04 Component Communication Architecture

y 7




Part 1: Event-Driven User Interfaces

The Event Loop in Frameworks:
How React intercepts and manages standard browser events.

The DOM Problem:
Attaching an addEventListener to 1,000 different product cards consumes
massive amounts of browser RAM.

React's Solution (Event Delegation):
React actually attaches only one master event listener at the root of your HTML
document (<div id="root">)

The Execution:

When a user clicks a button, the click event "bubbles up" to the root. React
intercepts it, looks at its internal mapping, and figures out exactly which
component's function to execute.

The Result:
Massive performance gains, especially for large e-commerce grids.

y



Part 1: Event-Driven User Interfaces
Synthetic Events:
React's cross-browser wrapper for native events (consistency across Chrome, Safari, etc.).

What is it?
A Synthetic Event is a JavaScript object created by React that perfectly mimics a
standard browser event (like e.target or e.preventDefault()).

Why does React do this?
Browsers (Chrome, Safari, Firefox) historically handle events slightly differently.
React normalizes these behaviors so your code runs identically everywhere.

Garbage Collection:

For performance, Synthetic Event objects are cleared from memory immediately
after the callback finishes. You cannot access e.target inside an asynchronous
setTimeout without explicitly saving it first.



Part 1: Event-Driven User Interfaces

Binding Event Handlers:
Attaching logic to Ul elements (onClick, onMouseEnter).

The Syntax:
In JSX, events are written in camelCase (onClick, onMouseEnter, onSubmit)

rather than lowercase.

Passing References:
We pass the name of the function, we do not execute it.

» Correct: <button onClick={checkout}> (Hands the instructions to React).

* Incorrect: <button onClick={checkout()}> (Executes the function
immediately when the page loads).

Application Example:
This is how we will bind our addToCart logic to the buttons on our e-

commerce ProductCard.
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Part 1: Event-Driven User Interfaces

Passing Arguments to Handlers:
The necessity of callback wrappers () => handleEvent(id) to prevent immediate
execution during the render phase.

The Dilemma:

If we write onClick={addToCart(product.id)}, the function runs immediately during
the render phase. If that function updates data, it forces another render, creating an
infinite loop.

The Solution:
We must wrap the execution inside an anonymous Arrow Function.
onClick={() => addToCart(product.id)}

How it Works:
We are passing a new function to React. React holds onto this function and only
executes it when the click actually happens, safely delivering the product.id.




Part 2: State Management Fundamentals

The Limitations of Static Variables:
Why standard JavaScript variables (let/const) fail to trigger Ul updates.

The Scenario:
We declare let cartCount = 0; and write a function that does cartCount++.

The Reality:
When the user clicks the button, the JavaScript memory updates to 1. But the screen
still shows O.

The Reason:

React is completely unaware that the variable changed. Standard variables do not
trigger the Virtual DOM's "Diffing" engine. The Ul is completely disconnected from
the data.




Part 2: State Management Fundamentals

Introduction to Local State (useState):
The hook that provides persistent memory to functional components.

The Hook:
useState is a React function that hooks into the framework's internal memory matrix.

The Syntax:
const [value, setValue] = useState(initialData);

Destructuring Explained:
value: The current data (the "Getter").
setValue: A specific function required to modify that data (the "Setter").

Component Encapsulation:
Every time you use a <ProductCard />, it gets its own isolated instance of state.
Changing the quantity on Card A does not affect Card B.




Part 2: State Management Fundamenta
The Render Cycle:

How changing State signals the Virtual DOM to re-calculate the UL

Step 1: The Trigger:
The user clicks a button, executing the Setter function (e.g., setCartCount(1)).

Step 2: The Re-evaluation:

React marks the component as "Dirty" and re-runs the entire component
function from top to bottom with the new data.

Step 3: Virtual DOM Comparison:
React generates a new JSX output and compares it to the previous version.

Step 4: DOM Mutation:

React surgically updates only the specific HTML node that changed (the cart
badge number) on the actual screen.
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Part 2: State Management Fundamentals

State Immutability: The functional programming principle of never modifying
data directly.

The Concept:

Immutability means data cannot be altered after it is created. You must create a
completely new copy with the requested changes.

The Memory Reference Problem:

If you have an array cart and do cart.push(item), the array's contents change, but its
memory address remains exactly the same.

React's Blind Spot:
React compares the old memory address with the "new" one. Since they are the same,
React assumes nothing changed and cancels the render. The screen will not update.
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Part 2: State Management Fundamentals

Managing Complex State (Arrays & Objects):
Using the spread operator (...) to merge old memory with new inputs.

The Solution:

We use ES6 Spread syntax to create brand-new memory references based on the
old data.

Updating Arrays (Adding to Cart):
setCart(prevCart => [...prevCart, newltem));

Translation: "Create a new array. Unpack all the old items into it, then add the
new item at the end.”

Updating Objects (Form Data):
setUser(prev => { ...prev, email: 'new@email.com'});

Translation: "Create a new object. Copy all the old user data, but overwrite the
email property."



Part 2: State Management Fundamentals

Asynchronous State Updates:
Understanding that setCount(count + 1) does not immediately change the variable

on the next line of code.

The lllusion:
When you call setCount(count + 1), the variable count does not immediately update on the very

next line of code.

The Reason (Batching):
For performance, React queues up all state changes triggered by an event. It waits for the
function to completely finish, batches the changes together, and performs a single render.

The Trap:
setCount(count +1);
console.log(count); // This will print the OLD number!

The Solution:
If subsequent logic depends on the new data, it must be handled in a
useEffect hook, which runs after the render is completely finished.
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Part 3: User Input and Form Control

The Problem with Traditional HTML Forms:
How native submit events cause page reloads, breaking the SPA architecture.

The Native Browser Behavior:

Historically, when a user clicks a <button type="submit">, the browser halts
current execution, packages the input data, and sends an HTTP request to the
server, resulting in a full page reload.

The Conflict with React:
A full page reload destroys the JavaScript memory context. All our useState
variables (like the items in our Cart) are instantly wiped out.

The Goal:

We must hijack this native behavior to ensure the application remains a Single
Page Application, handling data validation and submission entirely in the
background via asynchronous logic.



Part 3: User Input and Form Control

Uncontrolled vs. Controlled Components:
The shift from letting the DOM store input data to forcing React State to act as the
"Single Source of Truth."

Uncontrolled (DOM-driven):

The browser's DOM naturally stores the text a user types into an <input>. To get the
data, Javascript must query the DOM at the exact moment of submission. This
creates two competing sources of truth.

Controlled (State-driven):
We force the React Component to be the sole owner of the data.

The Architecture:
The <input> element is stripped of its ability to hold memory. Instead, its value is

explicitly tied to a React useState variable. If the state doesn't change, the text box
cannot change.




Part 3: User Input and Form Control
Two-Way Data Binding (React Style): Syncing an <input> field's value attribute
with a state variable, while updating it via the onChange event.

The Mechanism:

1. Data Binding (State -> Ul): The input's value attribute is locked to the state
variable.

2. Event Binding (Ul -> State): An onChange event listener captures every
single keystroke.

The Execution Loop:

When a user types a letter, the onChange event fires, updating the state. The
state update triggers a re-render, and the Virtual DOM passes the new text
back into the <input>.

Example Application:

This is exactly how the Search Bar in our Navbar functions. As the user types,
the React state captures the query character by character, allowing us to filter
the product catalog in real-time.

y



Part 3: User Input and Form Control

Preventing Default Behaviors:
Using e.preventDefault() to intercept form submissions.

The onSubmit Event:
We attach our submission logic to the <form> tag itself, rather than the button, to

capture both "Clicks" and "Enter Key" presses.

e.preventDefault():
This critical method on the Synthetic Event object tells the browser: "Do not execute

your native C++ instruction for this event”.

The Implementation:
By calling this method first, we stop the HTTP POST request and the page reload. We
are then free to collect our Controlled State data and manually pass it to our fetch()

API via asynchronous JSON.




Part 3: User Input and Form Control

Client-Side Validation:
Validating state data before sending it to an API.

The Concept:

Validating data on the client (browser) saves server resources and provides
immediate, latency-free feedback to the user.

The Logic:

Inside our intercepted submit function, we write conditional algorithms to
evaluate the state variables.

Example (Checkout Form):

Before allowing the "Complete Purchase" action, we check if addressState is
empty or if cardNumber has exactly 16 digits. If a rule fails, we update an
errorState variable, which conditionally renders a red warning message on the
Ul.
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Part 4: Component Communication Architecture

Unidirectional Data Flow (Review):
Reinforcing that data only travels from Parent to Child via Props.

The Concept:
React enforces a strictly hierarchical data flow. Data is passed downwards from
parents to children via arguments (Props).

The Computer Science Principle:
The component tree acts as a Directed Acyclic Graph (DAQG). There are no infinite
loops of data bouncing back and forth between siblings.

Why it matters:

In a complex system like an e-commerce platform, if a bug causes the price of an
item to display as NaN (Not a Number), unidirectional flow guarantees the error
originated either in the current component or somewhere explicitly above it in the
hierarchy.



Part 4: Component Communication Architecture

State Encapsulation: The concept that local state is strictly private to the
component that declares it.

The Barrier:
When we define const [cart, setCart] = useState() inside the ProductDetails
component, that data is physically trapped inside that function's scope.

The Dilemma:
The Navbar component sits at the top of our screen and needs to know how
many items are in the cart to display the red notification badge.

The Wall:
Because the Navbar and ProductDetails are parallel branches in our
Arborescence (siblings/cousins), they cannot pass data to one another.

\



Part 4: Component Communication Architecture

Lifting State Up:

The architectural pattern of moving a state variable to the closest common parent
when sibling components need to share it.

The Architectural Pattern:

If two sibling components need to share the same data, the state must be
physically moved (lifted) out of the child components and placed into their
Lowest Common Ancestor (LCA).

The Execution:
We move the cart state into the <App /> component.

The Distribution:
The <App /> component then passes the cart data down to the <Navbar /> as a
prop, and passes the setCart function down to the <ProductDetails /> page so
it can trigger updates.
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Part 4: Component Communication Architecture

The "Prop Drilling" Anti-Pattern: The scalability issue of passing props through dozens of
intermediate components that don't actually need the data.

The Definition:
Prop Drilling occurs when you are forced to pass data through multiple layers of

components that do not need the data themselves, solely to deliver it to a deeply
nested child.

The E-Commerce Nightmare:
To get the cart data from <App /> down to a specific <CartBadge /> component, we

might have to pass it through <MainLayout />, then <Header />, then <Navbar />.

The Consequence:
This creates tight coupling. If we ever want to move the Cart Badge to a different part

of the screen, we have to rewrite the props in five different files.




05 SPA Navigation & Final
Architecture




Section 5 : SPA Navigation & Final Architecture
Objectives: Routing algorithms on the client-side, global state paradigms, \
and preparing a modern JavaScript application for production. x

Section plan:

o1 Single Page Application (SPA) Routing

Yy

02 Advanced Routing Mechanics
03 Global State Paradigms

0Q4 Finalizing Production Architecture




Part 1: Single Page Application (SPA) Routing

MPA vs. SPA Architecture: A theoretical comparison of Multi-Page Applications
(Server routing) vs. Single Page Applications (Browser routing).

Multi-Page Application (MPA):
The traditional web. Every click on a link triggers a full HTTP GET request. The

N\
server processes the request, builds an HTML file, and sends it back. The x
browser flashes white and completely redraws the DOM.
Single Page Application (SPA): \

The React way. The server sends exactly one HTML file (index.html) at the very \
beginning. From then on, the browser never asks the server for another Ul file.

The Mechanism:

When a user navigates, JavaScript intercepts the click, destroys the current
component (e.g., <Home />), and mounts a new one (e.g., <Cart />) in the exact
same DOM node.



Part 1: Single Page Application (SPA) Routing
The HTMLS5 History API: How modern browsers allow us to change the URL without
triggering a network request (pushState).

The lllusion of Pages:
SPAs rely on an illusion. We change the URL text to match the component being
displayed, but we do not actually trigger a network request.

window.history.pushState():
A native browser API introduced in HTMLS5. It allows JavaScript to push a new URL
string into the browser's address bar and history stack without reloading the page.

The Benefit:
Users can still use the "Back" and "Forward" buttons, and they can bookmark specific
states of the application, even though it is technically just one page.



Part 1: Single Page Application (SPA) Routing

Introduction to React Router: The declarative routing standard for mapping URLs to
React Components.

The Library:
React Router DOM. It is not built into React core, but it is the undisputed

industry standard for handling navigation in React SPAs.

The Philosophy:
React Router treats the URL as just another piece of State. When the URL

state changes, the Ul updates to reflect it.
The Core Concepts:
1. A router to monitor the URL.

2. A switchboard to match the URL to a component.

3. Links to trigger URL changes.
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Part 1: Single Page Application (SPA) Routing
The Routing Switchboard: Setting up <BrowserRouter> and <Routes> at the root of
the application.

<BrowserRouter>: This component wraps the entire application. It connects your React tree to the
HTMLS5 History API.

<Routes> and <Route>: The conditional rendering engine.

s N
<Routes>

<Route path="/" element={<Home />} />
<Route path="/cart" element={<Cart />} />

</Routes>

- /

How it Works:

The <Routes> component looks at the current URL. It scans its children (<Route>) from top to
bottom. When it finds a path that matches the URL, it renders the corresponding element and
ignores the rest.




Part 2: Advanced Routing Mechanics

Declarative Navigation:
Using <Link> instead of <a> anchors to navigate the Virtual DOM.

The Problem with <a>:
If you write <a href="/cart">, the browser will ignore the SPA architecture and force a
hard page reload, resetting all your React state.

The <Link> Component:
React Router's replacement for the anchor tag.
Syntax: <Link to="/cart">Go to Cart</Link>

Under the Hood:

<Link> renders an <a> tag for accessibility/SEO, but intercepts the click event using
e.preventDefault(), then calls pushState() to update the URL silently.




[
Part 2: Advanced Routing Mechanics
Dynamic Route Segments:
Designing URLs that accept variable parameters (e.g., /resource/:id).

The Concept:

A dynamic segment is a placeholder in the URL path.

It tells React Router: "This part of the URL will change, but it should always load
this specific component.”

The Syntax:
We use a colon (:) to define a URL parameter.
<Route path="/product/:id" element={<ProductDetails />} />

The Result:
Whether the user navigates to /product/15 or /product/99, React Router will
always render the single <ProductDetails> template.



AN

Part 2: Advanced Routing Mechanics

Extracting URL Parameters:
Using the useParams hook to read dynamic segments into component logic.

The Goal:
The component needs to read the dynamic segment of the URL to know
what data to fetch.

The Implementation:
React Router provides the useParams hook to extract these variables as an

object.

const { id } = useParams(); // id is now "15"

Application (TP3):

In our ProductDetails page, we extract the :id from the URL, plug it into our
fetch() URL (https://fakestoreapi.com/products/${id}), and render the correct
item.
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Part 2: Advanced Routing Mechanics

Programmatic Navigation:
Triggering route changes via Javascript functions (Hooks) rather than user clicks.

The Scenario:

A user submits a checkout form. You want to verify the payment, and then redirect
them to a "Success" page. You can't use a <Link> here because the navigation
depends on asynchronous logic.

The useNavigate Hook:
Returns a function that lets you change the URL via Javascript code.

/ A
const navigate = useNavigate();

const handleCheckout = () => {
// ...process payment...
navigate('/success');

| 5




Part 2: Advanced Routing Mechanics

Handling 404s (Not Found):
Creating fallback routes to catch undefined URLs.

The Problem: Navigating to /dashboard when no such route exists will result in a
blank screen.

The Wildcard (*): We define a route at the very bottom of our switchboard using
the asterisk path.

<Route path="*" element={<NotFound />} />

The Logic: If React Router scans every route and finds no match, it will hit the
wildcard as a last resort and gracefully display a custom 404 error component.
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Part 3: Global State Paradigms

The Global State Requirement:
Abstracting the need for application-wide data storage (User Authentication,
Theme, Shopping Cart).

The Routing Dilemma:

Our cart array lives in the <Home /> component. But now, when we click a <Link> to go
to <Cart />, the <Home /> component is destroyed by the Router, and all our cart data is
erased!

The Abstract Need:

We need a storage space that exists outside of the page components, a "Global Cloud"
that persists regardless of which URL the user is currently viewing.



Part 3: Global State Paradigms

State Management Evolution:
A brief history from Flux, to Redux, to modern built-in solutions.

The Past (Redux): For years, developers used third-party libraries like Redux to handle

global state. It was powerful but required massive amounts of boilerplate code
(Actions, Reducers, Dispatchers).

The Present: \While Redux is still used in massive enterprise apps, React introduced a

native, lightweight dependency injection system built directly into the framework,
perfect for e-commerce carts and user authentication.

Context API Redux
'vio‘ L@)
Provider . Compf :;:sr:atch)
| VS 0 Action
¥ ¥ ¥ - v

Reducer
*(new state)
child child child =
component  component component S9) Store

v

" Component




Part 3: Global State Paradigms

The Context API:
React's native dependency injection system for solving Prop Drilling.

The Concept:
o
Context allows you to share data directly with

any component in the tree, bypassing the ThemeProvider [
need to pass props down manually through : l :
multiple levels. [

\

Header Content

Blog
Instead of handing a bucket of water down a 1
line of 10 people (Prop Drilling), Context BlogPost
installs a water pipe at the top of the house.
Any room (component) can simply open a A"th"'w'dget

tap to get the water directly. m

|
The Analogy: ' |
|
|




Part 3: Global State Paradigms

Creating the Context (createContext):
Initializing the data bridge outside of the component tree.

Step 1: We create a new file (e.g., CartContext.jsx).

createContext(): We use this React function to initialize an empty context object. It
acts as the blueprint for our global memory.

export const CartContext = createContext();

Separation of Concerns:

Keeping this strictly separated from our Ul components (/src/context/) ensures our
architecture remains clean and scalable.




Part 3: Global State Paradigms

The Provider Pattern:
Wrapping the application tree to broadcast data and mutation functions globally.*

The Architecture: We create a <CartProvider> component. Inside it, we define our
standard useState for the cart array, and functions like addToCart.

The Broadcast: The Provider component uses the value prop to broadcast this data
down the tree to any component that wants to listen.

The Wrapper: In App.jsx, we wrap our entire <Router> inside this <CartProvider>.
Now, the state lives at the absolute highest level, immune to page changes!




Part 3: Global State Paradigms

Consuming Context (useContext):
How leaf-level components subscribe to the global store directly.

The useContext Hook:
This hook is the receiver. It tells a component to look up the tree, find the
nearest Provider, and extract the data it needs.

The Implementation (Navbar): §
\

const { totalltems } = useContext(CartContext); \

The Result:

The Navbar can now display the red cart badge, and the Product Card can use
addToCart, without a single prop being passed between them. The architecture
is completely decoupled.
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Part 4: Finalizing Production Architecture

Standardizing the Folder Structure:
Best practices for scalable codebases ( separating /pages, /components, /context,
and /services).

The Chaos of Scale:
As an application grows to 50+ files, putting everything in /src leads to disaster.

The Standard Arborescence:

« /pages: Components tied to a specific Route (Home, Cart).
- /components: Reusable Ul pieces (Buttons, Cards).

- [layouts: Persistent wrappers (Navbar, Footer).

« [context: Global state providers.

 [services: External logic, like API fetching functions.

Why it matters:
In an enterprise environment, a new developer should instantly know where a piece
of logic lives based purely on this folder structure.



Part 4: Finalizing Production Architecture

Environment Variables:
Securing sensitive data (APl URLs, secret keys) using .env files outside of the
source code.

The Danger:

Hardcoding an APl URL (like http://localhost:3000) or a private Stripe API Key
into your React components is dangerous. If you commit it to GitHub, the key is
compromised.

The .env File:
We store environment-specific configurations in a .env file at the root of the
project.

Vite Integration:
In Vite, variables must be prefixed with VITE_ (e.g., VITE_API_BASE_URL). We
access them in our code via import.meta.env.VITE_API_BASE_URL.

y



Part 4: Finalizing Production Architecture
Performance Considerations:
Abstract concepts of code-splitting and lazy loading components to reduce the initial
JavaScript bundle size.

The SPA Bottleneck:
By default, React compiles the entire application into one massive JavaScript file. If the
user only visits the Home page, they are still forced to download the code for the

Checkout page.

Lazy Loading (React.lazy):
An abstract concept where we tell React: "Do not download the Cart component's

code until the exact moment the user clicks the Cart link."

The Impact:
This drastically reduces the initial load time, improving SEO and user retention.




Part 4: Finalizing Production Architecture

The Build Process:
What happens under the hood when we run npm run build (Transpilation,
Minification, Bundling via Vite/Rollup).

The Command:
Nnpm run build

What Vite Does:

1. Transpilation: Converts our modern ES6+ JSX into basic, cross-
browser JavaScript.

2. Minification: Removes all spaces, comments, and shortens variable
names to reduce file size.

3. Bundling: Combines our hundreds of modules into a few optimized
static files.

The Output:
A dist (distribution) folder containing only raw HTML, CSS, and "¢,
completely independent of Node js.
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Part 4: Finalizing Production Architecture
Deployment Architectures:

How static SPAs are hosted on modern edge networks (e.g., Vercel, Nginx) compared to
traditional PHP/Node servers.

The Traditional Server (PHP/Node):

Requires continuous computing power to generate HTML for every request. Overkill
for an SPA.

Static Hosting (Edge Networks):

Because our dist folder is just static files, we can host it on Content Delivery Networks
(CDNSs) like Vercel, Netlify, or Nginx.

The Result:
The application is distributed globally to servers near the user, resulting in near-
instantaneous load times and incredibly cheap hosting costs.
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Chapter 2 Summary

Section1& 2: We established the Visual Shell using Tailwind CSS and
learned to fetch remote Data.

Section 3 & 4: We introduced React to encapsulate our Ul into
Components and gave them memory with Local State.

Section 5: We united the application with Client-Side Routing and the
Context APL.

The Result: You now understand the complete blueprint of a 2026-
standard Single Page Application.
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