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UNIT- 2 
React.js 
React.js is an excellent choice for building dynamic AI interfaces due to its component-based 
architecture, efficient state management, and robust ecosystem for integrating AI tools and libraries. 
Components 

 Definition: Independent, reusable UI elements (e.g., <Button />, <Navbar />). 
 Types: Functional components (recommended) and Class components. 
 Purpose: Encapsulate logic, structure, and styling.  

Props (Properties) 
 Nature: Immutable (read-only). 
 Direction: Passed from parent to child (top-down). 
 Usage: Configure components, pass data, and pass callback functions. 
 Analogy: Arguments passed to a function.  

State 
 Nature: Mutable (can change over time). 
 Management: Internal to the component, managed via useState (hooks) or this.state (class). 
 Usage: Storing data that changes, such as form inputs, toggles, or fetched API data. 
 Analogy: Variables declared within a function.  

Props and State work together. A parent component often holds state and passes it down to a child 
component as props. When the parent's state updates, it passes new props, causing the child to re-
render.  
 

State Management  
React components can hold local state, but as applications grow, managing state across multiple 
components can become complex. To help manage this complexity, React provides several tools: 
Hooks, Context API, and Redux. 
 Features of State Management: 

 Local State (useState): Manage data within a single component. 
 Global State (Context API): Share state across multiple components. 
 Centralised State (Redux): Manage complex state with a global store for large apps. 
 Immutability: State cannot be directly mutated; it must be updated via functions. 
 Re-renders: React re-renders components when state changes. 

 
State Management with Hooks 
1. useState Hook 
The useState Hook is the most commonly used hook for local state management in functional 
components. It allows a component to have its state that can be modified using a setter function. 
Syntax 
const [state, setState] = useState(<default value>); 
In the above syntax 

 useState(<default value>): A React hook to manage state in functional components. 
 <default value>: Initial value of the state (e.g., a number, string). 
 [state, setState]: State holds the current value of the state, and setState is a function to 

update the state. 
Example 
import React, { useState } from 'react'; 
function NameInput() { 
    const [name, setName] = useState(''); 
    const handleInputChange = (event) => { 
        setName(event.target.value); 
    }; 
    return ( 
        <div> 

Output 



            <h1>Enter Your Name</h1> 
            <input  type="text"  value={name} 
                onChange={handleInputChange} 
                placeholder="Type your name"  /> 
            <p>Hello, {name ? name : 'Stranger'}!</p> 
        </div> 
    ); 
} 
export default NameInput; 

 
 

 
2. useReducer 
useReducer hook is the better alternative to the useState hook and is generally more preferred over 
the useState hook when you have complex state-building logic or when the next state value depends 
upon its previous value or when the components need to be optimized. 
Syntax: 
const [state, dispatch] = useReducer(reducer, initialArgs, init); 

 useReducer: Manages complex state logic. 
 reducer: A function that updates state based on actions. 
 initialArgs: Initial state value. 
 init (optional): Function to lazily initialize state. 
 state: Current state. 
 dispatch: Function to send actions to update the state 

 
State Management with Context API 
The Context API is a feature built into React that allows for global state management. It is useful 
when we need to share state across many components without having to pass props down through 
multiple levels of the component tree. 
Syntax 
const authContext = useContext(initialValue); 
 
EXAMPLE 

//Auth.js 
import React, { useContext } from "react"; 
import AuthContext from "./auth-context"; 
 
const Auth = () => { 
    const auth = useContext(AuthContext); 
    console.log(auth.status); 
    return ( 
        <div> 
            <h1>Are you authenticated?</h1> 
            {auth.status ? <p>Yes you are</p> : 
<p>Nopes</p>} 
 
            <button onClick={auth.login}>Click To 
Login</button> 
        </div> 
    ); 
}; 
export default Auth; 
 

//App.js 
import React, { useState } from "react"; 
import Auth from "./Auth"; 
import AuthContext from "./auth-context"; 
 
const App = () => { 
    const [authstatus, setauthstatus] = useState(false); 
    const login = () => { 
        setauthstatus(true); 
    }; 
    return ( 
        <React.Fragment> 
            <AuthContext.Provider value={{ status: authstatus, 
login: login }}> 
                <Auth /> 
            </AuthContext.Provider> 
        </React.Fragment> 
    ); 
}; 
export default App; 



//auth-context.js 
 
import React from "react"; 
const authContext = React.createContext({ status: null, 
login: () => {} }); 
 
export default authContext; 
 

OUTPUT 

 
State Management With Redux 
Redux is a state managing library used in JavaScript apps. It simply manages the state of your 
application or in other words, it is used to manage the data of the application. It is used with a library 
like React. It makes easier to manage state and data. As the complexity of our application increases. 
How Redux Works 

 Store: The central place where all the app’s state is stored. 
 Actions: Functions that describe changes to be made to the state. 
 Reducers: Functions that handle actions and update the state based on them 

npm install redux react-redux 
// reducers.js 
const counterReducer = (state = { count: 0 }, 
action) => { 
    switch (action.type) { 
        case 'INCREMENT': 
            return { 
                count: state.count + 1 
            }; 
        case 'DECREMENT': 
            return { 
                count: state.count - 1 
            }; 
        default: 
            return state; 
    } 
}; 
export default counterReducer; 
 

// App.js 
import React from 'react'; 
import { useSelector, useDispatch } from 'react-redux'; 
import { increment, decrement } from './actions'; 
 
function App() { 
    const count = useSelector(state => state.count); 
    const dispatch = useDispatch(); 
 
    return ( 
        <div> 
            <h1>Counter: {count}</h1> 
            <button onClick={() => 
dispatch(increment())}>Increment</button> 
            <button onClick={() => 
dispatch(decrement())}>Decrement</button> 
        </div> 
    ); 
} 
export default App; 

 
// actions.js 
export const increment = () => { 
    return { 
        type: 'INCREMENT' 
    }; 
}; 
export const decrement = () => { 
    return { 
        type: 'DECREMENT' 
    }; 
}; 
 

// index.js 
import React from "react"; 
import ReactDOM from "react-dom"; 
import { Provider } from "react-redux"; 
import store from "./store"; 
import App from "./App"; 
ReactDOM.render( 
    <Provider store={store}> 
        <App /> 
    </Provider>, 
    document.getElementById("root") 
); 
 



 
// store.js 
 
import { createStore } from 'redux'; 
import counterReducer from './reducers'; 
 
const store = createStore(counterReducer); 
 
export default store; 
 

OUTPUT 

 
 
 

Data binding 
Data binding is a technique that automatically synchronizes data between a data model (your 
JavaScript variables) and the user interface (UI) elements (the HTML DOM). This eliminates the need 
for manual DOM manipulation and keeps the data and the view consistent.  
It generally involves two types of data flow:  

 One-way data binding: Data flows in a single direction, typically from the JavaScript data 
model to the UI. Changes to the model are reflected in the UI, but changes in the UI (e.g., user 
input) do not update the model automatically. 

 Two-way data binding: Data flows in both directions. Changes to the model update the UI, 
and changes to the UI automatically update the underlying model, ensuring they are always in 
sync.  

 

1. One-Way Data Binding (Model to View) 
This involves updating a UI element whenever a specific JavaScript variable changes. A basic 
approach uses a function to manually update the DOM when the data is set.  
 

let data = { name: 'Initial Name' }; 
const nameElement = document.getElementById('name-display'); 
 
function updateView() { 
    nameElement.textContent = data.name; 
} 
updateView();        // Initial update 
data.name = 'New Name';      // To change the data and update the view: 
updateView();  // Must call the function manually 

 
 
 



2. Two-Way Data Binding (Synchronized) 
To achieve automatic synchronization in both directions without a framework, you can use property 
accessors (Object.defineProperty()) or ES6 Proxies to "watch" for changes to the data object and 
update the DOM accordingly, while simultaneously listening for user input events in the DOM to 
update the data object.  

<input type="text" id="name-input"> 
<p>Output: <span id="name-display"></span></p> 
 
// A simple two-way binding implementation using Object.defineProperty 
const data = {}; 
const input = document.getElementById('name-input'); 
const display = document.getElementById('name-display'); 
 
Object.defineProperty(data, 'name', { 
    get: function() { 
        return this._name; 
    }, 
    set: function(value) { 
        this._name = value; 
        input.value = value; // Update the input field 
        display.textContent = value; // Update the display element 
    } 
}); 
 
// Listen for changes in the input field to update the data model 
input.addEventListener('input', function(event) { 
    data.name = event.target.value; 
}); 
 
// Initial value 
data.name = 'Start Typing...'; 
 

 

Data visualization 
Data visualization is the graphical representation of information, using visual elements 
like charts, graphs, and maps to provide an accessible way to see and understand trends, outliers, 
and patterns in data 

 Data: The reliable raw metrics (KPIs) like revenue or traffic that form the foundation of the 
insight. 

 Visuals: The specific chart types—such as bar charts for comparisons or line graphs for 
trends—that bring numbers to life. 

Types  
Charts and Graphs:  Bar Charts, Line Charts, Pie Charts, Scatter Plots, Histograms, Box Plots. 
Maps: Geographic Maps, Heat Maps 
Dashboards:  single interface which provides real-time insights and interactive features for users 
to explore data. 

 
Chart.js is a free JavaScript library for making HTML-based charts. It is one of the simplest 
visualization libraries for JavaScript, and comes with the following built-in chart types: 
Ex: Scatter Plot, Line Chart, Bar Chart, Pie Chart, Donut Chart, Bubble Chart, Area Chart,Radar 
Chart,Mixed Chart 

 
 



syntax 
Scatter Chart 
const myChart 
= new Chart("myChart", { 
  type: "scatter", 
  data: {}, 
  options: {} 
}); 
 

Line Chart 
const myChart 
= new Chart("myChart", { 
  type: "line", 
  data: {}, 
  options: {} 
}); 

Bar Chart 
const myChart 
= new Chart("myChart", { 
  type: "bar", 
  data: {}, 
  options: {} 
}); 

 
EXAMPLE 

<!DOCTYPE html> 
<html> 
<script src="https://cdnjs.cloudflare.com/ajax/libs/Chart.js/2.9.4/Chart.js"></script> 
<body> 
<canvas id="myChart" style="width:100%;max-width:700px"></canvas> 
 
<script> 
var xyValues = [ 
  {x:50, y:7}, 
  {x:60, y:8}, 
  {x:70, y:8}, 
  {x:80, y:9}, 
  {x:90, y:9}, 
  {x:100, y:9}, 
  {x:110, y:10}, 
  {x:120, y:11}, 
  {x:130, y:14}, 
  {x:140, y:14}, 
  {x:150, y:15} 
]; 
 
new Chart("myChart", { 
  type: "scatter", 
  data: { 
    datasets: [{ 
      pointRadius: 4, 
      pointBackgroundColor: "rgb(0,0,255)", 
      data: xyValues 
    }] 
  }, 
  options: { 
    legend: {display: false}, 
    scales: { 
      xAxes: [{ticks: {min: 40, max:160}}], 
      yAxes: [{ticks: {min: 6, max:16}}], 
    } 
  } 
}); 
</script> 
 
</body> 
</html> 

 

 



D3.js 
D3.js, or Data-Driven Documents, is a JavaScript library for manipulating documents based on 
data. It enables the creation of dynamic and interactive data visualizations in web browsers using 
HTML, SVG, and CSS, making it a powerful tool for data-driven storytelling and analysis. 
 

<!DOCTYPE html> 
<html> 
    <script src="https://d3js.org/d3.v4.js"></script> 
    <body> 
         <h2>D3.js Scatter-Plot</h2> 
          <svg id="myPlot" style="width:500px;height:500px"></svg> 
          <script> 
                 // Set Dimensions 
                 const xSize = 500;  
                 const ySize = 500; 
                 const margin = 40; 
                 const xMax = xSize - margin*2; 
                 const yMax = ySize - margin*2; 
                 // Create Random Points 
                 const numPoints = 100; 
                 const data = []; 
                 for (let i = 0; i < numPoints; i++) { 
                      data.push([Math.random() * xMax, Math.random() * yMax]); 
                     } 
               // Append SVG Object to the Page 
               const svg = d3.select("#myPlot").append("svg").append("g").attr("transform","translate(" + margin + "," +                    
               margin + ")"); 
             // X Axis 
             const x = d3.scaleLinear().domain([0, 500]).range([0, xMax]); 
             svg.append("g").attr("transform", "translate(0," + yMax + ")").call(d3.axisBottom(x)); 
             // Y Axis 
             const y = d3.scaleLinear().domain([0, 500]).range([ yMax, 0]); 
             svg.append("g").call(d3.axisLeft(y)); 
            // Dots 
            svg.append('g').selectAll("dot").data(data).enter().append("circle").attr("cx", function (d) { return d[0] } ) 
            .attr("cy", function (d) { return d[1] } ).attr("r", 3).style("fill", "Red"); 
       </script> 
    </body> 
</html> 

Or 
<!DOCTYPE html> 
     <html> 

    <head> 
        <meta 
            http-equiv="content-type” content="text/html; charset=utf-8"  /> 
        <!-- Linking D3.js --> 
        <script src="https://d3js.org/d3.v7.min.js"></script> 
    </head> 
    <body> 
        <h3>Example of D3.js</h3> 
        <div id="result"></div> 
        <script   type="text/javascript” charset="utf-8"  > 
            d3.select("body").style("text-align", "center" ); 
            d3.select("h3").style( "color", "blue"); 
            let gfg = d3.greatest([5, 4, 3, 2, 1,]); 
            let resultDiv = document.getElementById("result"); 
            resultDiv.innerText = "The greatest number is: " + gfg; 
        </script>    </body>    </html> 

 



Integrating AI results (JSON) into a UI 
It involves setting up a frontend (e.g., React) to fetch data from an AI API, then 
using fetch() and response.json() to render the data dynamically. Key steps include handling 
streaming API responses for real-time updates, managing API keys securely, and leveraging tools 
like Retool or Workik for rapid UI development.  
Key Components for AI-to-UI Integration 
 API Connection: Use modern JavaScript fetch or libraries like Axios to connect to AI models 

(e.g., OpenAI, Google Cloud). 
 JSON Data Handling: AI APIs typically return JSON. The frontend parses this to display text, 

images, or structured data (e.g., using response.json()). 
 Streaming Responses: For conversational AI (like chatbots), use the web streams API to 

display responses in real-time as chunks arrive. 
 UI Frameworks: Utilize React, Vue, or Angular to create components that update 

automatically when API data arrives. 
 Low-Code/No-Code Tools: Platforms like Retool can instantly turn REST API outputs into 

usable user interfaces.  
Example: Fetching and Displaying JSON in React 

//javascript 
import React, { useState, useEffect } from 'react'; 
function AIComponent() { 
  const [data, setData] = useState(null); 
  useEffect(() => { 
    fetch('https://api.your-ai-service.com/generate', { 
      method: 'POST', 
      headers: { 'Content-Type': 'application/json' }, 
      body: JSON.stringify({ prompt: 'Hello AI' }) 
    }) 
      .then(response => response.json()) 
      .then(json => setData(json)); 
  }, []); 
  return <div>{data ? JSON.stringify(data) : 'Loading...'}</div>; 
} 

 
 

UI/UX design for intelligent apps 
UI/UX design is a specialized field focused on crafting intuitive, visually appealing, and functional 
digital products. User Interface (UI) design refers to the aesthetic, visual components like screens, 
buttons, and colors. User Experience (UX) design encompasses the overall feel, efficiency, and 
journey a user has when interacting with a product. Together, they ensure software is both functional 
and enjoyable. 
 UI (The Look): Involves UI design elements such as layout, typography, color palettes, and 

interactivity, focusing on how a product appears. 
 UX (The Feel): Focuses on user research, empathy, wireframing, prototyping, and testing to 

create seamless, user-centered, and efficient experiences. 
 Relationship: UI is a subset of UX, often described as the "face" (UI) and the "brain" (UX) of 

a digital product. 
 The Process: Involves five key stages: empathize, define, ideate, prototype, and test.  

The UI/UX Process 
The design process commonly involves these stages: 
1. Empathize & Research: Understanding user needs, pain points, and behaviors. 
2. Define & Wireframe: Structuring the layout and user journey. 
3. Prototyping & Design: Creating interactive, high-fidelity mockups. 
4. Testing: Validating the design with real users.  



It focuses on making complex AI functionality feel intuitive, personalized, and proactive. It bridges 
AI capabilities with user-centered design, utilizing conversational interfaces, adaptive layouts, and 
predictive insights to create seamless experiences. Key principles include building trust, allowing 
user control, and simplifying data-driven, personalized interactions.  
Key Principles of AI-Driven UI/UX Design 
 Predictive User Journeys: Use Machine Learning (ML) to anticipate user needs, such as 

reordering items or suggesting actions before they are requested. 
 Conversational Interfaces: Implement chatbots and voice commands as core interaction 

points, reducing the need for traditional menu navigation. 
 Adaptive Personalization: Interfaces should evolve based on individual user behavior, 

preferences, and roles, ensuring that content and features are relevant. 
 Explainable AI (XAI): Clearly communicate why an AI made a specific recommendation or 

decision to build user trust. 
 Design for Control: Ensure users can easily override, revert, or adjust AI-generated actions to 

maintain a sense of ownership.  
Components and Best Practices 
 Context-Aware UI: Design interfaces that change based on context, such as location, time, or 

the user's current task. 
 Feedback Loops: Integrate real-time, in-app feedback mechanisms to allow the AI to learn 

from user actions and improve future interactions. 
 Handling Uncertainty: Design for "graceful failure" when the AI is unsure, offering 

alternatives or easy access to human support. 
 Data Visualization: Present complex AI-driven data analysis in simple, actionable, and visual 

formats.  
AI in the Design Process 
 Rapid Prototyping: Utilizing tools like Figma AI, Uizard, and Galileo AI to generate UI 

layouts and iterate faster. 
 Predictive Analysis: Using AI to analyze user data and behaviors to identify pain points and 

optimize user flows. 
 Enhanced Accessibility: Using AI to automatically identify and fix accessibility issues, such 

as color contrast or text-to-speech improvements.  
Emerging Trends 
 Emotionally Intelligent Design: Using AI to detect user emotions (via voice or camera) to 

adjust the tone and responsiveness of the app. 
 Voice/AI-Enabled Assistants: Moving beyond chatbots to proactive, voice-driven agents that 

manage tasks autonomously. 
 Generative UI: Systems that can generate custom UIs on-the-fly, adapting the layout 

completely to the immediate task.  
 

Responsive Design & Accessibility  
Responsive Design 
Responsive web design (RWD) is an approach that ensures web pages display optimally across 
various devices and screen sizes—from mobile phones to desktop monitors—by using fluid grids, 
flexible images, and CSS3 media queries. It adapts layouts automatically to different viewports, 
enhancing user experience and SEO.  
Accessibility 
Accessibility in web design involves creating digital content that is perceivable, operable, 
understandable, and robust for everyone, including individuals with visual, auditory, motor, or 
cognitive disabilities. Key practices include using alt text for images, high-contrast colors, 
keyboard-only navigation, and compliant coding (WCAG standards). It improves user experience 
for all, including mobile users.  
 Responsive Design & Accessibility  
 Reflow (WCAG Compliance): Content must reflow into a single column when zoomed in up 

to 400%, allowing users with low vision to read without horizontal scrolling. 



 Touch Target Size: Interactive elements (buttons, links) must be large enough to be easily 
tapped, which benefits users with motor impairments. 

 Flexible Units: Using relative units (like em or rem) for font sizes and layout instead of fixed 
pixels ensures content scales properly. 

 Navigation & Content Ordering: Responsive designs often simplify navigation for mobile, 
but the underlying HTML structure must maintain a logical reading order for screen readers. 

 Mobile-First Approach: Starting with a simple, mobile-friendly layout often results in better, 
more accessible content prioritization for all devices.  

 


