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Core Concepts
This section focuses on fundamental principles and advanced concepts that an experienced
developer should master.

1. Explain how Vite's dev server handles HMR (Hot Module Replacement) differently from
traditional bundlers?

Vite's HMR implementation is unique because:

It leverages native ES modules in the browser instead of bundling
Only the changed module and its direct dependencies are invalidated and reloaded
Updates are near-instantaneous due to the no-bundle development approach

Example HMR handler:

if (import.meta.hot) {
  import.meta.hot.accept((newModule) => {
    console.log('Updated: ', newModule);
  });
}

2. How would you optimize Vite's build performance for a large-scale application?

Key optimization strategies:

Enable build caching using 'build.cache: true'
Implement dynamic imports for code-splitting
Configure asset handling thresholds
Use build.rollupOptions for advanced optimizations

export default defineConfig({
  build: {
    target: 'esnext',
    minify: 'terser',
    chunkSizeWarningLimit: 500,
    rollupOptions: {
      output: { manualChunks: {} }
    }
  }
})

3. Describe Vite's plugin system architecture and how would you create a custom plugin?

Vite's plugin system extends Rollup's plugin interface with additional hooks specific to
dev server operations.

export default function myVitePlugin() {
  return {
    name: 'my-plugin',
    configResolved(config) {},
    transform(code, id) {
      return transformed
    }
  }
}

Key aspects:

Plugins can hook into both dev and build phases
Support for async transformations



Compatible with most Rollup plugins

4. How does Vite handle CSS modules and what are the best practices for styling in a Vite
project?

Vite's CSS handling features:

Built-in CSS modules support with .module.css extension
PostCSS integration out of the box
Automatic CSS code-splitting

// style.module.css
.button { color: blue }

// Component.jsx
import styles from './style.module.css'
return 

5. Explain Vite's dependency pre-bundling process and its benefits

Pre-bundling in Vite serves multiple purposes:

Converts CommonJS/UMD modules to ESM format
Improves browser performance by merging multiple dependencies
Reduces HTTP requests during development

Configuration example:

export default defineConfig({
  optimizeDeps: {
    include: ['lodash-es', 'vue'],
    exclude: ['your-local-package']
  }
})

6. How would you implement environment variables and modes in a Vite project?

Environment handling in Vite:

Uses .env files with VITE_ prefix
Supports multiple modes (development, production, staging)
Runtime environment variable replacement

// .env.production
VITE_API_URL=https://api.prod.com

// vite.config.js
export default defineConfig({
  define: {
    __API__: JSON.stringify(process.env.VITE_API_URL)
  }
})

7. Describe how you would set up SSR (Server-Side Rendering) with Vite

Key steps for SSR setup:

Configure entry points for client and server
Set up production build pipeline
Handle client-side hydration

// vite.config.js
export default defineConfig({
  ssr: {
    noExternal: ['vue-router'],
    target: 'node'
  }
})



Important considerations:

Proper handling of client-only modules
State management synchronization

8. How does Vite's build command differ from dev server and what optimizations does it
apply?

Build process characteristics:

Uses Rollup for production builds
Applies aggressive optimizations and code splitting
Generates optimized static assets

export default defineConfig({
  build: {
    sourcemap: true,
    manifest: true,
    rollupOptions: {
      output: { format: 'es' }
    }
  }
})

9. Explain how you would implement and optimize assets handling in Vite

Asset handling strategies:

Configure asset inclusion thresholds
Implement dynamic imports for large assets
Use appropriate asset plugins

export default defineConfig({
  assetsInclude: ['**/*.gltf'],
  build: {
    assetsInlineLimit: 4096,
    rollupOptions: { output: {} }
  }
})

10. How would you handle legacy browser support in a Vite project?

Legacy support implementation:

Use @vitejs/plugin-legacy for polyfills
Configure appropriate browserslist
Handle modern/legacy code splitting

import legacy from '@vitejs/plugin-legacy'

export default defineConfig({
  plugins: [legacy({
    targets: ['ie >= 11'],
    additionalLegacyPolyfills: ['regenerator-runtime/runtime']
  })]
})
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Data Structures and Algorithms
Questions in this section test your understanding of how to work with and manipulate data
efficiently.

1. How would you implement a Binary Search Tree with insertion and deletion
operations?

BST Implementation

class Node {
  constructor(value) {
    this.value = value;
    this.left = null;
    this.right = null;
  }
}
class BST {
  constructor() {
    this.root = null;
  }
}

Time Complexity: Average O(log n) for all operations
Space Complexity: O(h) where h is height of tree

2. How would you implement an efficient LRU (Least Recently Used) Cache in JavaScript?

LRU Cache Implementation

An efficient LRU Cache can be implemented using a combination of Map and doubly linked list:

class LRUCache {
  constructor(capacity) {
    this.cache = new Map();
    this.capacity = capacity;
  }
  get(key) {
    if (!this.cache.has(key)) return -1;
    const value = this.cache.get(key);
    this.cache.delete(key);
    this.cache.set(key, value);
    return value;
  }}

Time Complexity: O(1) for both get and put operations

3. Explain how you would implement a sliding window algorithm to find the maximum
sum subarray of size k

Sliding Window Implementation

function maxSubArraySum(arr, k) {
  let maxSum = 0;
  let windowSum = 0;
  for(let i = 0; i < arr.length; i++) {
    windowSum += arr[i];
    if(i >= k) windowSum -= arr[i - k];
    maxSum = Math.max(maxSum, windowSum);
  }
  return maxSum;



}

Time Complexity: O(n) where n is array length

4. How would you implement a Stack data structure with O(1) access to both minimum
and maximum elements?

MinMax Stack Implementation

class MinMaxStack {
  constructor() {
    this.stack = [];
    this.minStack = [];
    this.maxStack = [];
  }
  push(val) {
    this.stack.push(val);
    this.minStack.push(Math.min(val, this.getMin() ?? val));
    this.maxStack.push(Math.max(val, this.getMax() ?? val));
  }}

Time Complexity: O(1) for all operations

5. Implement a function to find all pairs in an array that sum to a target value using a Set
data structure

Two Sum Implementation with Set

function findPairs(arr, target) {
  const seen = new Set();
  const pairs = [];
  for(const num of arr) {
    if(seen.has(target - num)) pairs.push([num, target - num]);
    seen.add(num);
  }
  return pairs;
}

Time Complexity: O(n) where n is array length

6. How would you implement a Queue using two Stacks?

Queue using Stacks Implementation

class QueueWithStacks {
  constructor() {
    this.stack1 = [];
    this.stack2 = [];
  }
  enqueue(val) {
    this.stack1.push(val);
  }
  dequeue() {
    if (!this.stack2.length) {
      while(this.stack1.length) this.stack2.push(this.stack1.pop());
    }
    return this.stack2.pop();
  }}

Amortized Time Complexity: O(1) for both operations

7. Implement a function to detect a cycle in a linked list using Floyd's Tortoise and Hare
algorithm

Cycle Detection Implementation

function hasCycle(head) {
  let slow = head, fast = head;



  while(fast && fast.next) {
    slow = slow.next;
    fast = fast.next.next;
    if(slow === fast) return true;
  }
  return false;
}

Time Complexity: O(n) where n is the number of nodes
Space Complexity: O(1)

8. How would you implement a Trie (Prefix Tree) data structure for efficient string
operations?

Trie Implementation

class TrieNode {
  constructor() {
    this.children = new Map();
    this.isEndOfWord = false;
  }
}
class Trie {
  constructor() {
    this.root = new TrieNode();
  }
}

Time Complexity: O(m) for insertion and search, where m is word length

9. Implement a function to find the longest substring without repeating characters using
a sliding window

Longest Substring Implementation

function lengthOfLongestSubstring(s) {
  const seen = new Map();
  let start = 0, maxLen = 0;
  for(let end = 0; end < s.length; end++) {
    if(seen.has(s[end])) start = Math.max(start, seen.get(s[end]) + 1);
    seen.set(s[end], end);
    maxLen = Math.max(maxLen, end - start + 1);
  }
  return maxLen;
}

Time Complexity: O(n) where n is string length

10. Implement a function to perform level-order traversal of a binary tree using a Queue

Level Order Traversal Implementation

function levelOrder(root) {
  if(!root) return [];
  const result = [], queue = [root];
  while(queue.length) {
    const level = [], size = queue.length;
    for(let i = 0; i < size; i++) {
      const node = queue.shift();
      level.push(node.val);
      if(node.left) queue.push(node.left);
      if(node.right) queue.push(node.right);
    }
    result.push(level);
  }
  return result;
}



Time Complexity: O(n) where n is number of nodes
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System Design
These questions evaluate your ability to think about the bigger picture, including architecture,
scalability, and performance.

1. Design a scalable URL shortener service using Vite.js for the frontend. What
architectural decisions would you make?

Key Components:

Frontend (Vite.js): Single page application with input form and analytics dashboard
Backend API: RESTful service handling URL operations
Database: Distributed NoSQL (like Cassandra) for URL mappings
Cache Layer: Redis for frequently accessed URLs

Technical Considerations:

Base62 encoding for short URL generation
Consistent hashing for database sharding
Rate limiting and request validation
Analytics tracking with time-series DB

Sample Frontend Code:

const urlShortener = {
  async shortenUrl(longUrl) {
    const response = await fetch('/api/shorten', {
      method: 'POST',
      body: JSON.stringify({ url: longUrl }),
      headers: { 'Content-Type': 'application/json' }
    });
    return response.json();
  }
}

2. How would you design a real-time chat application's frontend architecture using Vite.js
and WebSockets?

Architecture Components:

Frontend Stack: Vite.js + Vue/React for UI
WebSocket Handler: Socket.io or native WebSocket
State Management: Pinia/Vuex for Vue or Redux for React
Message Queue: Redis pub/sub for scaling

Key Features:

Message persistence and history
Presence detection
Typing indicators
Read receipts

const chatStore = defineStore('chat', {
  state: () => ({ messages: [], online: new Set() }),
  actions: {
    async sendMessage(msg) {
      socket.emit('message', msg);
      this.messages.push(msg);
    }
  }
});



3. Design a social media feed system's frontend with infinite scroll using Vite.js. How
would you handle performance?

Architecture Overview:

Virtual Scrolling: For DOM performance
Data Fetching: Cursor-based pagination
Caching: Browser storage for offline support
State Management: Optimistic updates

Performance Optimizations:

Intersection Observer for lazy loading
Debounced scroll events
Image lazy loading
Content prefetching

const FeedComponent = {
  setup() {
    const posts = ref([]);
    const observer = new IntersectionObserver(loadMore);
    onMounted(() => observer.observe(loadTrigger.value));
    return { posts };
  }
};

4. Design a distributed caching system for a Vite.js application. How would you handle
cache invalidation?

Caching Strategy:

Browser Cache: Service Workers for static assets
Application Cache: In-memory store (Redis)
CDN Layer: Edge caching for static content
Cache Invalidation: Version-based purging

Implementation Approach:

Cache-Control headers optimization
ETag implementation
Stale-while-revalidate pattern

const cache = {
  async get(key) {
    const data = await redis.get(key);
    return data || this.fetchAndCache(key);
  },
  async invalidate(pattern) {
    await redis.del(await redis.keys(pattern));
  }
};

5. Design a real-time analytics dashboard using Vite.js. How would you handle high-
frequency updates?

System Components:

Data Stream: WebSocket for real-time updates
Visualization: D3.js or Chart.js
Data Aggregation: Time-window based
State Management: Reactive store

Performance Considerations:

RAF-based rendering
Data throttling
WebGL acceleration



const dashboard = {
  updateMetrics(data) {
    requestAnimationFrame(() => {
      this.metrics = this.aggregateData(data);
      this.renderCharts();
    });
  }
};

6. Design a collaborative document editing system's frontend using Vite.js. How would
you handle concurrent edits?

Architecture Components:

CRDT Implementation: Yjs or Automerge
Real-time Sync: WebSocket/WebRTC
Conflict Resolution: Operational Transform
State Management: Custom CRDT store

Key Features:

Presence awareness
Version history
Offline support

const editor = {
  async applyChange(change) {
    const merged = this.crdt.merge(change);
    this.broadcast(change);
    this.updateUI(merged);
  }
};

7. Design a microservices-based frontend architecture using Vite.js. How would you
handle module federation?

Architecture Components:

Module Federation: Vite Federation plugin
Service Discovery: Runtime manifest
Shared Dependencies: Common vendor chunk
State Management: Cross-app store

Implementation Strategy:

Dynamic remote loading
Versioning strategy
Error boundaries

const remoteConfig = {
  async loadRemote(name) {
    const manifest = await fetch('/manifest.json');
    return import(manifest[name].entry);
  }
};

8. Design a client-side search engine using Vite.js. How would you optimize search
performance?

Components:

Search Index: Lunr.js or FlexSearch
Data Structure: Inverted index
Query Processing: Tokenization and stemming
Results Ranking: TF-IDF scoring

Optimizations:



Worker thread indexing
Prefix tree for autocomplete
Result caching

const searchEngine = {
  buildIndex(docs) {
    return new Worker('./search-worker.js')
      .postMessage({ type: 'BUILD_INDEX', docs });
  }
};

9. Design a progressive web app (PWA) architecture using Vite.js. How would you handle
offline functionality?

Core Components:

Service Worker: Workbox integration
Cache Strategy: Stale-while-revalidate
Storage: IndexedDB for offline data
Sync: Background sync API

Features:

App shell architecture
Push notifications
Offline analytics

const pwaConfig = {
  async registerSW() {
    if ('serviceWorker' in navigator) {
      await navigator.serviceWorker.register('/sw.js');
    }
  }
};

10. Design a build system optimization strategy for a large-scale Vite.js application. How
would you improve build performance?

Optimization Areas:

Code Splitting: Dynamic imports
Asset Optimization: Image compression
Bundle Analysis: Rollup visualizer
Cache Strategy: Hard source webpack plugin

Implementation:

Tree shaking optimization
Parallel processing
Module federation

export default defineConfig({
  build: {
    chunks: true,
    minify: 'terser',
    rollupOptions: {
      output: { manualChunks: chunks }
    }
  }
});
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Coding and Debugging
This section presents practical coding challenges and questions about debugging techniques.

1. How would you optimize Vite's development server performance for a large project?

Key Optimization Strategies:

Dependency Pre-Bundling: Configure optimizeDeps in vite.config.js to include frequently
used dependencies
Cache Management: Leverage browser cache by setting proper cache-control headers
Code Splitting: Implement dynamic imports for route-based code splitting

export default defineConfig({
  optimizeDeps: {
    include: ['lodash', 'vue'],
    exclude: ['large-legacy-dependency']
  },
  build: {
    rollupOptions: {
      output: { manualChunks: (id) => id.includes('node_modules') ? 'vendor' : 'app' }
    }
  }
})

2. Explain how you would debug a Vite HMR (Hot Module Replacement) issue in
production

Debugging Steps:

Enable Debug Logging: Set DEBUG environment variable
Check Network Panel: Verify WebSocket connection
Inspect Module Graph: Analyze dependencies

// Enable debug logging
process.env.DEBUG = 'vite:*'

// Add HMR logging
if (import.meta.hot) {
  import.meta.hot.on('vite:beforeUpdate', (data) => {
    console.log('Updated modules:', data.updates)
  })
}

3. How would you implement a custom Vite plugin for processing markdown files?

Custom Plugin Implementation:

export default function markdownPlugin() {
  return {
    name: 'vite-plugin-md',
    transform(code, id) {
      if (!id.endsWith('.md')) return
      return {
        code: `export default ${JSON.stringify(processMarkdown(code))}`,
        map: null
      }
    }
  }
}



Plugin Hooks: Use transform for content processing
File Detection: Check file extension
Content Processing: Convert markdown to HTML

4. How would you handle environment variables in a Vite project across different
deployment environments?

Environment Configuration:

// vite.config.js
export default defineConfig({
  define: {
    __API_URL__: JSON.stringify(process.env.VITE_API_URL),
    __APP_VERSION__: JSON.stringify(process.env.npm_package_version)
  },
  envPrefix: ['VITE_', 'APP_']
})

Environment Files: Use .env.development, .env.production
Variable Prefix: Configure envPrefix for security
Runtime Access: Use import.meta.env

5. Explain how you would implement code splitting and lazy loading in a Vite project

Implementation Approach:

// Route-based code splitting
const Admin = () => import('./pages/Admin.vue')
const Dashboard = () => import('./pages/Dashboard.vue')

// Component lazy loading
const LazyComponent = defineAsyncComponent(() =>
  import('./components/Heavy.vue')
)

Dynamic Imports: Use ES modules for component loading
Route Splitting: Implement lazy loading in router
Chunk Naming: Configure chunk naming strategy

6. How would you set up a custom build configuration for different deployment targets in
Vite?

Build Configuration:

export default defineConfig(({ mode }) => ({
  build: {
    target: mode === 'modern' ? 'esnext' : 'es2015',
    rollupOptions: {
      output: {
        format: mode === 'legacy' ? 'system' : 'es'
      }
    }
  }
}))

Conditional Config: Use mode-based configuration
Build Targets: Configure for different browsers
Output Formats: Handle legacy support

7. How would you implement a custom resolver in Vite for handling non-standard module
imports?

Custom Resolver:

export default {
  resolve: {
    alias: {
      '@': path.resolve(__dirname, './src'),



      'special': {
        find: /^@special/(.*)/,
        replacement: '/custom/path/$1'
      }
    }
  }
}

Alias Configuration: Set up path aliases
Regular Expressions: Use patterns for dynamic resolution
Custom Paths: Handle special imports

8. Explain how you would implement server-side rendering (SSR) in a Vite project

SSR Implementation:

// server.js
async function render(url) {
  const template = await fs.readFile('./index.html', 'utf-8')
  const manifest = await fs.readFile('./dist/client/ssr-manifest.json')
  const render = await import('./dist/server/entry-server.js')
  const [appHtml, preloadLinks] = await render.default(url, manifest)
}

Entry Points: Create separate client and server entries
Manifest Handling: Generate and use SSR manifest
HTML Template: Handle dynamic content injection

9. How would you implement a custom preprocessor for handling non-standard file types
in Vite?

Custom Preprocessor:

export default function customPreprocessor() {
  return {
    name: 'custom-preprocessor',
    transform(code, id) {
      if (!id.endsWith('.custom')) return
      return { code: processCustomFormat(code) }
    }
  }
}

File Processing: Handle custom extensions
Transform Hook: Implement content transformation
Integration: Add to Vite plugins array

10. How would you implement a build-time asset optimization pipeline in Vite?

Asset Optimization:

export default defineConfig({
  build: {
    assetsInlineLimit: 4096,
    rollupOptions: {
      output: {
        assetFileNames: 'assets/[name]-[hash][extname]',
        chunkFileNames: 'js/[name]-[hash].js'
      }
    }
  }
})

Asset Handling: Configure inline limits
File Names: Set up naming patterns
Optimization: Implement compression and minification
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Behavioral Questions
These questions assess your soft skills, problem-solving approach, and how you work in a team.

1. Tell me about a challenging Vite.js project you worked on and how you handled
performance optimization.

Situation: At my previous role, we had a large Vue.js application with over 100 components that
was experiencing slow build times and poor dev server performance.

Task: I was tasked with improving the development experience and optimizing build performance.

Action: I implemented several optimizations:

Configured Vite's dependency pre-bundling settings
Implemented dynamic imports for route-level code splitting
Set up build-time asset optimization using vite-plugin-imagemin
Utilized Vite's CSS code splitting capabilities

Result: Dev server startup time improved by 65%, and production build time reduced by 40%. Hot
module replacement became nearly instantaneous.

2. Describe a situation where you had to convince your team to adopt Vite.js over
webpack.

Situation: Our team was using webpack for a React application but facing development
performance issues.

Task: I needed to convince the team and stakeholders to migrate to Vite.js.

Action: I:

Created a proof-of-concept migration of a smaller module
Documented performance metrics comparisons
Presented migration strategy and benefits in team meetings
Created detailed migration documentation

Result: The team unanimously agreed to adopt Vite, and we completed the migration within two
sprints, achieving 10x faster hot module replacement.

3. Tell me about a time you debugged a complex Vite.js configuration issue.

Situation: A critical production build was failing due to ESM/CommonJS interop issues with legacy
dependencies.

Task: I needed to resolve the build failure while maintaining backward compatibility.

Action: I:

Analyzed build logs and identified problematic modules
Implemented custom Vite plugins for CommonJS transformation
Added specific optimizeDeps configurations
Created a comprehensive test suite for build processes

Result: Successfully resolved the build issues and implemented safeguards to prevent similar
problems in future releases.

4. How did you handle a situation where Vite's HMR wasn't working correctly?

Situation: During development of a complex React application, HMR started failing unpredictably.

Task: Need to restore HMR functionality without compromising development velocity.



Action: I:

Implemented systematic debugging approach
Traced HMR update chain
Identified circular dependencies causing the issue
Refactored component architecture

Result: Restored HMR functionality and established best practices for preventing similar issues,
improving team productivity.

5. Describe a time when you had to optimize Vite's build configuration for a large-scale
application.

Situation: Our enterprise application's build size exceeded acceptable limits for optimal loading.

Task: Optimize build size and loading performance while maintaining functionality.

Action: I:

Implemented dynamic imports and route-based code splitting
Configured build chunking strategies
Set up module preloading
Optimized asset handling

Result: Reduced initial bundle size by 60% and improved First Contentful Paint by 2.5 seconds.

6. Tell me about a time you had to implement custom Vite plugins for specific business
requirements.

Situation: Our team needed custom build-time transformations for proprietary file formats.

Task: Develop custom Vite plugins to handle these requirements efficiently.

Action: I:

Designed plugin architecture
Implemented transform hooks
Added caching mechanisms
Created comprehensive documentation

Result: Successfully integrated custom file processing into our build pipeline, reducing manual
processing time by 80%.

7. How did you handle conflicts between different Vite plugins in your project?

Situation: Multiple plugins were causing build conflicts and inconsistent behavior.

Task: Resolve plugin conflicts while maintaining all required functionality.

Action: I:

Analyzed plugin execution order
Created plugin compatibility matrix
Implemented custom plugin hooks
Developed testing strategy for plugin interactions

Result: Eliminated all plugin conflicts and created a sustainable plugin management strategy.

8. Describe a situation where you had to migrate a legacy build system to Vite.

Situation: Inherited a complex application using Grunt and webpack.

Task: Migrate to Vite while ensuring zero downtime and maintaining features.

Action: I:

Created detailed migration plan
Implemented parallel build systems



Developed feature parity tests
Executed phased rollout

Result: Successfully migrated with zero production issues and achieved 70% faster build times.

9. Tell me about a time you had to optimize Vite's development server performance.

Situation: Development server became sluggish with increasing project size.

Task: Improve dev server performance without compromising development experience.

Action: I:

Optimized dependency pre-bundling
Implemented selective HMR
Configured filesystem caching
Optimized source map generation

Result: Reduced server startup time by 75% and improved HMR performance by 3x.

10. How did you handle browser compatibility issues with Vite's output?

Situation: Production builds weren't working in older browsers despite babel configuration.

Task: Ensure broad browser compatibility while maintaining modern development experience.

Action: I:

Implemented targeted browserslist configuration
Created custom build modes
Set up polyfill strategy
Developed comprehensive browser testing pipeline

Result: Achieved 98% browser compatibility while maintaining optimal modern browser
performance.
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