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Core Concepts

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

1. Explain the difference between Universal (SSR), SPA, and Static rendering modes in
Nuxt 3. When would you choose each?

Rendering Modes in Nuxt 3

Universal (SSR): Server-side renders the initial page, then hydrates to a SPA. Best for dynamic
content requiring SEO and fast initial loads.

e Use case: E-commerce sites, news portals, content-heavy applications
e Trade-off: Higher server costs, complex caching strategies

SPA (Client-side only): All rendering happens in the browser after loading JavaScript.

¢ Use case: Admin dashboards, authenticated applications where SEOQ isn't critical
e Trade-off: Slower initial load, poor SEO

Static (SSG): Pre-renders all pages at build time.

e Use case: Blogs, documentation, marketing sites with infrequent updates
¢ Trade-off: Build time increases with page count, requires rebuild for content updates

export default defineNuxtConfig({
ssr: true, // Universal mode (default)
// ssr: false, // SPA mode

1

// Static generation with nitro
nitro: {
prerender: {
routes: ['/about', '/contact']
}
}

2. How does Nuxt 3's auto-import system work, and what are the potential pitfalls in
large-scale applications?

Auto-Import Mechanism

Nuxt 3 automatically imports components, composables, and utilities from specific directories
(components/, composables/, utils/) using unimport under the hood. It performs static analysis
at build time to detect usage and generate imports.How it works:

e Scans designated directories during build

¢ Creates a virtual import map

¢ Injects imports only where detected in code
e Supports tree-shaking for unused exports

Pitfalls in large applications:

Name collisions: Multiple files with same name cause conflicts

IDE support: TypeScript may struggle with auto-complete without explicit imports
Debugging complexity: Harder to trace import sources

Dynamic imports: Auto-import doesn't work with dynamic component names

/I nuxt.config.ts - Customize auto-imports
export default defineNuxtConfig({
imports: {



dirs: ['stores', 'custom-composables'],
presets: [{ from: 'vue-i1l8n', imports: ['usel1l8n'] }]

}
})

3. Describe Nuxt 3's middleware execution order and how to implement complex
authentication flows with route guards.

Middleware Execution Order

Nuxt 3 executes middleware in this sequence:

1. Global middleware (in middleware/ with .global.ts suffix) - alphabetically
2. Layout middleware (defined in layout files)
3. Page middleware (defined via definePageMeta)

Authentication Flow Implementation:

/l middleware/auth.global.ts

export default defineNuxtRouteMiddleware((to) => {
const user = useAuthUser()
const publicPages = ['/login', '/register']

if ('user.value && 'publicPages.includes(to.path)) {
return navigateTo('/login')

}
})
Complex scenarios:

Use middleware order via naming (0l.auth.global.ts, 02.analytics.global.ts)
Return navigateTo() or abortNavigation() to control flow

Access route meta via to.meta for role-based access

Middleware runs on both server and client - ensure code is universal

4. Explain how useFetch and useAsyncData differ, and when you would choose one over
the other in production applications.

useFetch vs useAsyncData

useFetch: Wrapper around useAsyncData + $fetch, optimized for API calls.

e Automatically generates cache key from URL and params
e Built-in request deduplication
e Best for: Simple API endpoints with standard HTTP methods

useAsyncData: Lower-level composable for any async operation.

e Requires manual cache key definition
¢ More flexible for complex data transformations
¢ Best for: Database queries, computed async data, multiple data sources

// useFetch - for API calls

const { data } = await useFetch('/api/users', {
key: 'users-list’,
transform: (data) => data.users

})

/! useAsyncData - for complex logic
const { data } = await useAsyncData('user-stats’', async () => {
const [users, orders] = await Promise.all([
$fetch('/api/users'),
$fetch('/api/orders')
1
return { users, orders, total: users.length }

1
Production considerations:

e useFetch for 80% of API calls



e useAsyncData when combining multiple sources or custom caching logic

5. How does Nuxt 3 handle state management, and what are the best practices for
managing global state without Vuex?

State Management in Nuxt 3

Nuxt 3 embraces composables-based state over Vuex, leveraging Vue 3's reactivity system.Built-
in approaches:

e useState: SSR-safe reactive state shared across components
¢ Pinia: Official recommended store (auto-imported in Nuxt 3)
¢ Custom composables: For domain-specific logic

// composables/useAuthStore.ts

export const useAuthStore = () => {
const user = useState('user’, () => null)
const token = useCookie('auth-token')

const login = async (credentials) => {
const data = await $fetch('/api/auth/login’, {
method: 'POST', body: credentials
}
user.value = data.user
token.value = data.token

}

return { user, login }

}

Best practices:

Use useState for simple shared state (user, theme)
Use Pinia for complex state with actions/getters
Namespace useState keys to avoid collisions

Keep state serializable for SSR hydration

Use useCookie for persistent auth tokens

6. What are Nuxt Server Routes (API routes), and how do they differ from traditional API
endpoints? Explain event handlers and H3.

Nuxt Server Routes

Nuxt 3 uses Nitro as its server engine with H3 (HTTP framework) for building API routes directly in
your Nuxt app.Key characteristics:

¢ Files in server/api/ automatically become API endpoints
¢ Universal deployment (Node.js, serverless, edge)
e Built-in request/response utilities
e Type-safe with auto-generated types
// server/api/users/[id].ts
export default defineEventHandler(async (event) => {
const id = getRouterParam(event, 'id')
const body = await readBody(event)
const query = getQuery(event)

// Database query

const user = await prisma.user.findUnique({
where: { id: parselnt(id) }

o)

return { user, timestamp: Date.now() }

})
Advantages over traditional APIs:

e Colocation: Frontend and backend in same codebase
¢ Type sharing: Automatic type inference across layers



¢ Universal deployment: Same code runs on any platform
¢ Built-in caching: Route rules for CDN caching

H3 utilities: getRouterParam, readBody, getQuery, setCookie, setResponseStatus

7. Explain Nuxt 3's hybrid rendering and route rules. How can you mix SSR, SSG, and SWR
strategies in a single application?

Hybrid Rendering with Route Rules

Nuxt 3 allows per-route rendering strategies using routeRules in nuxt.config.ts, enabling
optimal performance for different page types.Available strategies:

ssr: Server-side render on each request

swr: Stale-While-Revalidate (cache with background refresh)
static/prerender: Generate at build time

isr: Incremental Static Regeneration

/! nuxt.config.ts
export default defineNuxtConfig({
routeRules: {
'I' { prerender: true },
'products/**': { swr: 3600 },
'fadmin/**'. { ssr: false },
'fapi/**'. { cors: true, headers: { 'cache-control': 's-maxage=0'1} },
'/blog/**': { isr: 60 }
}
1)

Use cases:

Homepage: Static (fast, cacheable)

Product pages: SWR (fresh data, cached performance)
Admin: SPA (no SSR overhead)

Blog: ISR (updated periodically)

Benefits: Optimal performance per route, reduced server load, better UX

8. How do Nuxt 3 layers work, and how would you architect a multi-tenant application
using this feature?

Nuxt Layers Architecture

Layers enable extending Nuxt applications by stacking multiple Nuxt configurations, allowing code
reuse and modular architecture.Key concepts:

e Each layer is a partial Nuxt app with its own components, composables, pages
e Layers are merged at build time (base - extends)
e Perfect for shared Ul libraries, multi-brand apps, monorepos

// nuxt.config.ts (tenant app)
export default defineNuxtConfig({
extends: [
‘@company/base-layer’,
'./layers/brand-theme'
]
}

// layers/brand-theme/nuxt.config.ts
export default defineNuxtConfig({
app: {
head: { title: 'Brand A' }
}
})

Multi-tenant architecture:

¢ Base layer: Shared components, auth, API clients
e Theme layers: Brand-specific styling, logos, configs



¢ Tenant apps: Extend base + theme, add tenant-specific pages
Benefits:

DRY principle across tenants
Independent deployment per tenant
Shared updates via base layer
Type-safe cross-layer imports

9. Describe the Nuxt 3 plugin system. How do you create plugins that work correctly with
SSR and what are the lifecycle considerations?

Nuxt 3 Plugin System

Plugins extend Nuxt's runtime with app-level functionality. They run during app initialization on both
server and client.Plugin structure:

// plugins/api.ts
export default defineNuxtPlugin((nuxtApp) => {
const api = $fetch.create({
baseURL: '/api',
onRequest({ options }) {
const token = useCookie('token")
options.headers = {
...options.headers,
Authorization: “Bearer ${token.value}"
}
}
3

return {
provide: { api }

}
})
SSR considerations:
Client-only plugins: Use .client.ts suffix for browser APIs
Server-only plugins: Use .server.ts suffix for Node.js APIs

Avoid side effects in universal plugins (DOM manipulation, localStorage)

]
L]
]
¢ Access nuxtApp.ssrContext for server-specific logic

Lifecycle hooks:

e app:created: App instance created
¢ app:beforeMount: Before mounting (client only)
¢ page:finish: Page navigation complete

Plugin order: Controlled by filename prefix (01.plugin.ts, 02.plugin.ts)

10. What strategies would you implement for optimizing Nuxt 3 application performance
in production, specifically regarding bundle size and runtime performance?

Production Performance Optimization

Bundle Size Optimization:

¢ Component lazy loading: Use Lazy prefix for components
e Dynamic imports: Split large libraries

¢ Tree-shaking: Ensure proper ESM imports

* Image optimization: Use @nuxt/image module

// Lazy component loading

// Dynamic import for large libraries

const loadEditor = async () => {
const { Editor } = await import(‘heavy-editor')
return Editor



}

/I nuxt.config.ts optimizations

export default defineNuxtConfig({
experimental: { payloadExtraction: true },
nitro: { compressPublicAssets: true }

1
Runtime Performance:

Payload extraction: Separate JSON from HTML for caching
Route rules: Implement SWR/ISR for dynamic pages

Database query optimization: Use connection pooling, indexes
CDN caching: Configure cache headers via routeRules
Prefetching: Use NuxtLink with prefetch for critical routes

Monitoring: Use nuxt devtools, Lighthouse, and server timing headers
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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 an LRU (Least Recently Used) cache in Nuxt.js for server-
side rendering optimization?

LRU Cache Implementation

An LRU cache can be implemented using a Map (for O(1) lookup) combined with order tracking. In
Nuxt.js, this is useful for caching API responses or computed data during SSR.

class LRUCache {
constructor(capacity) {
this.capacity = capacity;
this.cache = new Map();

}

get(key) {
if (!this.cache.has(key)) return -1;
const val = this.cache.get(key);
this.cache.delete(key);
this.cache.set(key, val);
return val;

}

put(key, value) {
this.cache.delete(key);
this.cache.set(key, value);
if (this.cache.size > this.capacity) {

this.cache.delete(this.cache.keys().next().value);

}

}

}

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

2. Explain how you would implement a debounce function for search input in Nuxt 3 using
composables, and analyze its time complexity.

Debounce Implementation with Composables

A debounce function delays execution until after a specified time has elapsed since the last
invocation. Perfect for search inputs to reduce API calls.

export const useDebounce = () => {
const debounce = (func, delay) => {
let timeoutld;
return (...args) => {
clearTimeout(timeoutld);

timeoutld = setTimeout(() => func(...args), delay);
b
b
return { debounce };

}

Usage in component: Call the debounced function on input events. Time Complexity: O(1) per
invocation. Space Complexity: O(1) as only one timeout reference is stored.

3. How would you solve the 'Two Sum' problem efficiently in a Nuxt.js application context,
such as filtering product pairs that match a target price?



Two Sum with Hash Map

The Two Sum problem finds two numbers in an array that sum to a target value. Using a hash map
provides optimal performance.

function twoSum(nums, target) {
const map = new Map();
for (leti = 0; i < nums.length; i++) {
const complement = target - numsli];
if (map.has(complement)) {
return [map.get(complement), i];
}

map.set(numslil, i);

return [1];

}

Time Complexity: O(n) - single pass through array. Space Complexity: O(n) - hash map storage.
In Nuxt, this can be used in computed properties or API route handlers for product filtering.

4. Describe how to implement a sliding window algorithm for finding maximum sum of k
consecutive elements in a product rating system.

Sliding Window Technique

The sliding window pattern efficiently processes subarrays by maintaining a window that slides
through the data structure.

function maxSumSubarray(arr, k) {

let maxSum = 0, windowSum = 0;

for (leti=0;i < k; i++) windowSum += arr[il;

maxSum = windowSum;

for (leti = k; i < arr.length; i++) {
windowSum = windowSum - arr[i - k] + arr[i];
maxSum = Math.max(maxSum, windowSum);

}

return maxSum;

}

Time Complexity: O(n) - single traversal. Space Complexity: O(1) - constant space. Useful in Nuxt
for analytics dashboards showing rolling averages.

5. How would you implement a Stack data structure for managing navigation history in a
Nuxt.js SPA, and what are the time complexities?

Stack Implementation for Navigation

A Stack follows LIFO (Last In First Out) principle, perfect for browser-like navigation history.

class NavigationStack {
constructor() {
this.stack = [];

}

push(route) { this.stack.push(route); }

pop() { return this.stack.pop(); }

peek() { return this.stack[this.stack.length - 1]; }
isEmpty() { return this.stack.length === 0; }
size() { return this.stack.length; }

}

Time Complexity: push, pop, peek - all O(1). Space Complexity: O(n) where n is number of
routes. Can be integrated with Nuxt's navigation guards for custom history management.

6. Explain how to implement a binary search algorithm for searching through paginated
API results in Nuxt.js.

Binary Search Implementation



Binary search efficiently finds elements in sorted arrays by repeatedly dividing the search interval
in half.

function binarySearch(arr, target) {

let left = 0, right = arr.length - 1;

while (left <= right) {
const mid = Math.floor((left + right) / 2);
if (arrlmid] === target) return mid;
if (arrfmid] < target) left = mid + 1;
else right = mid - 1;

}

return -1;

}

Time Complexity: O(log n) - logarithmic search. Space Complexity: O(1) - iterative approach. In
Nuxt, useful for searching sorted cached data or implementing efficient pagination jumps.

7. How would you implement a Queue using two Stacks in Nuxt.js for managing async
task processing?

Queue Using Two Stacks
A Queue (FIFO) can be implemented using two stacks to achieve amortized O(1) operations.

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

Time Complexity: Enqueue O(1), Dequeue O(1) amortized. Space Complexity: O(n). Useful in
Nuxt for task queues in server middleware or background job processing.

8. Describe how to implement a Trie (Prefix Tree) for autocomplete functionality in a
Nuxt.js search feature.

Trie Data Structure
A Trie is optimal for prefix-based searches, commonly used in autocomplete systems.

class TrieNode {
constructor() {
this.children = {};
this.isEndOfWord = false;
}
}
class Trie {
constructor() { this.root = new TrieNode(); }
insert(word) {
let node = this.root;
for (let char of word) {
if ('node.children[char]) node.children[char] = new TrieNode();
node = node.children[char];

}
node.isEndOfWord = true;

}
}

Time Complexity: Insert/Search O(m) where m is word length. Space Complexity: O(n*m) for n



words. Implement in Nuxt composables for client-side search optimization.

9. How would you implement a hash table with collision handling for caching user
sessions in Nuxt.js?

Hash Table with Chaining

A Hash Table provides O(1) average case lookup. Chaining handles collisions using linked lists or
arrays.

class HashTable {

constructor(size = 50) {
this.buckets = new Array(size).fill(null).map(() => [1);
this.size = size;

}

hash(key) {
return key.toString().split('').reduce((acc, char) =>

acc + char.charCodeAt(0), 0) % this.size;

set(key, value) {
const index = this.hash(key);
this.buckets[index].push([key, value]);
}
}

Time Complexity: Average O(1), Worst O(n). Space Complexity: O(n). In Nuxt, use for server-side
session storage or custom caching layers.

10. Explain how to implement a memoization technique for expensive computed
properties in Nuxt 3 and analyze its complexity.

Memoization Pattern

Memoization caches function results to avoid redundant calculations, crucial for performance
optimization in Nuxt.

function memoize(fn) {
const cache = new Map();
return function(...args) {
const key = JSON.stringify(args);
if (cache.has(key)) return cache.get(key);
const result = fn.apply(this, args);
cache.set(key, result);
return result;
b
}

Time Complexity: O(1) for cached results, O(f(n)) for first computation where f is the original
function complexity. Space Complexity: O(k) where k is number of unique inputs. Use with
computed properties or useFetch for APl response caching.



index_ The fastest way to hire remote tech talent | index.dev

System Design

These questions evaluate your ability to think about the bigger picture, including architecture,
scalability, and performance.

1. How would you design a scalable e-commerce platform using Nuxt.js that handles
millions of concurrent users during flash sales?

Architecture Overview

Design a hybrid rendering strategy combining SSR, SSG, and CSR based on page types:

¢ Product listings: ISR (Incremental Static Regeneration) with stale-while-revalidate
¢ Product details: SSR with aggressive CDN caching (5-10 min TTL)

e Cart/Checkout: CSR with API routes

¢ Flash sale pages: SSG + real-time WebSocket for inventory updates

Key Components

CDN Layer: Cloudflare/Fastly with edge caching and DDoS protection
API Gateway: Rate limiting (token bucket algorithm), request throttling
Caching Strategy: Redis for session/cart data, Varnish for HTTP caching
Database: Read replicas for product catalog, write master for orders
Queue System: RabbitMQ/SQS for order processing to handle spikes

Nuxt Configuration

export default defineNuxtConfig({
routeRules: {
'/products/**": { swr: 600, cache: { maxAge: 600 } },
'flash-sale': { static: true },
'fapi/**': { cors: true, cache: false }

nitro: { preset: ‘cloudflare' }

})

Scalability Measures: Horizontal pod autoscaling in Kubernetes, separate microservices for
inventory management, and circuit breakers for fault tolerance.

2. Design a real-time collaborative document editing system like Google Docs using
Nuxt.js. What are the key architectural considerations?

Core Architecture

Implement Operational Transformation (OT) or CRDT (Conflict-free Replicated Data Types)
for conflict resolution:

¢ Frontend: Nuxt 3 with composables for WebSocket management
¢ Real-time layer: WebSocket server (Socket.io/uWebSockets) with sticky sessions
¢ State sync: Yjs CRDT library for document state

¢ Persistence: PostgreSQL for documents, Redis for active sessions

Implementation Strategy

// composables/useCollaboration.ts
export const useCollaboration = (docld: string) => {
const ydoc = new Y.Doc()
const provider = new WebsocketProvider(
'wss://collab.example.com', docld, ydoc
)
const ytext = ydoc.getText('content')



return { ytext, provider }

}
Key Considerations

CAP Theorem: Choose AP (Availability + Partition tolerance) with eventual consistency
Presence awareness: Separate Redis pub/sub for cursor positions

Conflict resolution: CRDT ensures automatic merge without central coordination
Scalability: Shard documents across WebSocket servers by document ID
Persistence: Snapshot documents every N operations, store deltas in append-only log

Performance: Debounce updates (50-100ms), compress WebSocket messages with binary
protocols, implement optimistic Ul updates.

3. How would you architect a multi-tenant SaaS application in Nuxt.js with tenant
isolation, custom domains, and per-tenant theming?

Tenant Isolation Strategy

Implement schema-based isolation for data security:

 Database: Separate PostgreSQL schemas per tenant (not separate DBs for cost efficiency)
¢ Routing: Subdomain-based (tenantl.app.com) or path-based (/tenantl1/*)
¢ Custom domains: CNAME verification + SSL certificate provisioning via Let's Encrypt

Nuxt Middleware Implementation

// middleware/tenant.global.ts

export default defineEventHandler(async (event) => {
const host = getRequestHeader(event, 'host')
const tenant = await resolveTenant(host)
event.context.tenant = tenant
event.context.dbSchema = tenant.schema

})
Theming Architecture

¢ CSS Variables: Load tenant-specific theme from database on SSR
e Asset CDN: S3/CloudFront with tenant-prefixed paths
¢ Build strategy: Single build with runtime theme injection (not per-tenant builds)

Key Technical Decisions

¢ Caching: Vary cache by tenant ID, use Redis with tenant prefix

e State management: Pinia stores scoped to tenant context

¢ API isolation: Row-level security policies in PostgreSQL

¢ Performance: Lazy-load tenant assets, preconnect to tenant-specific APIs

Scaling: Implement connection pooling per schema, use read replicas for analytics workloads, and
consider sharding when exceeding 1000 tenants.

4. Design a video streaming platform with Nuxt.js that supports adaptive bitrate
streaming, content recommendations, and real-time analytics.

System Architecture

Build a microservices-based architecture with the following components:

¢ Video processing: FFmpeg workers for transcoding to HLS/DASH formats

e CDN: Multi-CDN strategy (Cloudflare Stream, AWS CloudFront) for global delivery
¢ Recommendation engine: Collaborative filtering service (Python/TensorFlow)

¢ Analytics: Kafka streaming pipeline to ClickHouse for real-time metrics

Nuxt Frontend Implementation

// components/VideoPlayer.vue
const player = useVideoPlayer({
src: props.hlsUrl,



adaptiveBitrate: true,
bufferSize: 30

})

onMounted(() => {
trackEvent('video_start', { videold, timestamp })

})
Key Design Patterns

Adaptive streaming: HLS with multiple quality levels (360p-4K), client-side ABR algorithm
DRM: Widevine/FairPlay integration for protected content

State management: Persist playback position in Redis with 7-day TTL
Recommendations: Server-side API route calls ML service, cache results per user

Performance Optimizations

¢ Preloading: DNS prefetch for CDN domains, preconnect to video segments
¢ Caching: Service Worker for offline playback of downloaded content
¢ Analytics batching: Buffer events client-side, send in 30s intervals

Scalability: Use edge computing for personalized thumbnails, implement video chunking for faster
initial playback, and shard user data by geographic region.

5. How would you design a distributed job queue system with a Nuxt.js dashboard for
monitoring millions of background tasks?

Queue Architecture

Implement a multi-tier queue system with priority levels:

¢ Queue layer: BullMQ (Redis-backed) with separate queues per priority

e Workers: Horizontally scalable Node.js workers with concurrency control
¢ Scheduler: Cron-based scheduler for recurring jobs

e Storage: PostgreSQL for job metadata, Redis for active queue state

Nuxt Dashboard Design

/] server/api/jobs/stats.get.ts
export default defineEventHandler(async () => {
const queue = useQueue('default’)
return {
waiting: await queue.getWaitingCount(),
active: await queue.getActiveCount(),
completed: await queue.getCompletedCount()

}
})
Real-time Monitoring
¢ WebSocket updates: Push job status changes to connected clients

¢ Metrics aggregation: Time-series data in InfluxDB for historical analysis
¢ Alerting: Threshold-based alerts via webhook to Slack/PagerDuty

Scalability Considerations

¢ Partitioning: Shard queues by job type or tenant ID

¢ Rate limiting: Token bucket per queue to prevent resource exhaustion

¢ Retry strategy: Exponential backoff with jitter, dead letter queue for failures

¢ Monitoring: Distributed tracing with OpenTelemetry for job execution paths

High availability: Redis Sentinel for automatic failover, worker health checks with auto-restart, and
idempotent job processing with deduplication keys.

6. Design a global content delivery and localization system using Nuxt.js that serves
personalized content based on user location, language, and preferences.

Architecture Components



Build a geo-distributed system with edge computing:

CDN: Cloudflare Workers or Vercel Edge for edge-side rendering
Content storage: Multi-region S3 buckets with cross-region replication
Translation: i18n with lazy-loaded language bundles
Personalization: Edge KV store for user preferences

Nuxt i1l8n Configuration

export default defineNuxtConfig({
i18n: {
locales: ['en’, 'es', 'fr', 'de’, 'ja'],
defaultLocale: 'en’,
strategy: 'prefix_except_default’,
detectBrowserLanguage: false,
lazy: true

}
})
Geo-routing Strategy
DNS-based: Route53 geolocation routing to nearest region
Edge detection: Cloudflare-Country header for server-side locale detection

Content adaptation: Serve region-specific images/videos from nearest CDN POP
Currency/pricing: Edge function determines pricing based on IP geolocation

Performance Optimizations

Critical translations: Inline in HTML, lazy-load remaining strings

Image optimization: WebP/AVIF with automatic format selection

Caching strategy: Vary by Accept-Language and Cloudflare-Country headers
Prefetching: Predict user's next locale based on browsing patterns

Data consistency: Use eventual consistency for translations with version control, implement
fallback chains (es-MX - es = en), and cache translated content with locale-specific TTLs.

7. How would you architect a real-time analytics dashboard in Nuxt.js that processes and
visualizes millions of events per second?

Data Pipeline Architecture

Implement a Lambda architecture combining batch and stream processing:

¢ Ingestion: Kafka for event streaming with partitioning by tenant/event type

¢ Stream processing: Apache Flink or Kafka Streams for real-time aggregations
e Storage: ClickHouse (OLAP) for analytical queries, Redis for real-time counters
¢ Batch layer: Spark jobs for historical aggregations and corrections

Nuxt Real-time Integration

// composables/useRealtimeMetrics.ts
export const useRealtimeMetrics = () => {
const ws = useWebSocket('wss://metrics.api')
const metrics = ref({})
ws.on('metrics', (data) => {
metrics.value = aggregateMetrics(data)
o)
return { metrics }

}
Visualization Strategy

¢ Charting: Apache ECharts or D3.js with WebGL for large datasets

¢ Data sampling: LTTB algorithm for downsampling time-series data

¢ Incremental updates: Only send deltas over WebSocket, merge on client
¢ Virtual scrolling: For tables with millions of rows

Performance Optimizations



¢ Pre-aggregation: Materialized views in ClickHouse for common queries

¢ Query caching: Redis cache with 10-30s TTL for dashboard queries

¢ Connection pooling: Maintain persistent WebSocket connections with heartbeat

e Compression: MessagePack for binary WebSocket messages

Scalability: Horizontally scale WebSocket servers with Redis pub/sub for broadcasting, implement
query result pagination, and use approximation algorithms (HyperLogLog, Count-Min Sketch) for
cardinality estimates.

8. Design a secure API gateway and authentication system for a Nuxt.js application
handling OAuth, JWT, and multi-factor authentication.

Authentication Architecture

Implement a zero-trust security model with layered authentication:

OAuth 2.0: Support Google, GitHub, Microsoft providers via Nuxt Auth

JWT strategy: Short-lived access tokens (15 min) + refresh tokens (7 days)
MFA: TOTP (Time-based One-Time Password) via authenticator apps
Session management: Redis with sliding expiration

APl Gateway Implementation

// server/middleware/auth.ts
export default defineEventHandler(async (event) => {
const token = getCookie(event, 'access_token')
const payload = await verify]WT(token)
if ('payload) throw createError({
statusCode: 401, message: 'Unauthorized'
}
event.context.user = payload

})
Security Measures

Token storage: HttpOnly, Secure, SameSite=Strict cookies for web, secure storage for mobile
CSRF protection: Double-submit cookie pattern with cryptographic tokens

Rate limiting: Redis-based sliding window per IP and per user

Encryption: AES-256 for sensitive data at rest, TLS 1.3 in transit

APl Gateway Features

¢ Request validation: Zod schemas for input sanitization

¢ Circuit breaker: Fail fast on downstream service failures

¢ Logging: Structured logs with correlation IDs for request tracing

¢ Audit trail: Log all authentication events to immutable storage

Advanced security: Implement refresh token rotation, device fingerprinting for anomaly detection,
geolocation-based access controls, and automated token revocation on suspicious activity.

9. How would you design a search engine with Nuxt.js that provides instant results,
faceted filtering, and personalized ranking for millions of documents?

Search Architecture

Build a hybrid search system combining full-text and vector search:

Search engine: Elasticsearch or Meilisearch for full-text search with typo tolerance
Vector search: Pinecone or Weaviate for semantic search using embeddings
Indexing pipeline: Kafka consumers update search indices in near real-time
Ranking: Learning-to-rank model combining relevance + personalization signals

Nuxt Search Implementation

// composables/useSearch.ts
export const useSearch = () => {
const results = ref([])
const search = useDebounceFn(async (query) => {



results.value = await $fetch('/api/search’, {
query: { gq: query, filters: selectedFilters }
})
}, 300)
return { search, results }

}
Faceted Search Design

Aggregations: Elasticsearch aggregations for dynamic facet counts
Multi-select: OR logic within facet, AND across different facets
Range filters: Price, date ranges with histogram visualization

URL state: Sync filters with URL query params for shareability

Performance Optimizations

¢ Instant search: Debounced queries (300ms), cancel in-flight requests
¢ Caching: Redis cache for popular queries with 5-min TTL

¢ Index optimization: Separate indices for different document types

¢ Query optimization: Use filter context for exact matches, query context for scoring

Personalization: Boost results based on user history using function score queries, implement A/B
testing for ranking algorithms, and use collaborative filtering for query suggestions.

10. Design a serverless architecture for a Nuxt.js application that auto-scales to handle
unpredictable traffic spikes while minimizing costs.

Serverless Architecture

Implement a fully serverless stack with edge-first approach:

Hosting: Vercel Edge Functions or Cloudflare Pages for Nuxt SSR

API: AWS Lambda with APl Gateway, cold start optimization via provisioned concurrency
Database: DynamoDB or PlanetScale (serverless MySQL) with auto-scaling

Storage: S3 with CloudFront CDN for static assets

Nuxt Serverless Configuration

export default defineNuxtConfig({

nitro: {
preset: 'vercel-edge’,
storage: {

cache: { driver: 'cloudflare-kv-binding' }

}

+

routeRules: {
'fapi/**'. { isr: false, cache: false }

}
})
Cost Optimization Strategies

¢ Caching layers: Aggressive CDN caching (99% cache hit ratio target)
¢ Static generation: Pre-render marketing pages, use ISR for dynamic content
¢ Connection pooling: Reuse database connections across Lambda invocations
e Compression: Brotli compression for responses, reduce payload sizes

Auto-scaling Design

Lambda concurrency: Reserved concurrency per function, burst limits
DynamoDB: On-demand billing mode for unpredictable traffic

Queue buffering: SQS to buffer writes during traffic spikes

Circuit breakers: Fail gracefully when downstream services are overwhelmed

Monitoring: CloudWatch metrics for Lambda duration and errors, X-Ray for distributed tracing, cost
anomaly detection with automated alerts, and implement gradual rollouts with feature flags.
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Coding and Debugging

This section presents practical coding challenges and questions about debugging techniques.

1. How do you implement a custom plugin in Nuxt 3 that adds a global helper function
accessible in all components?

Creating a Global Plugin

In Nuxt 3, create a plugin file in the plugins/ directory that provides the helper globally:

// plugins/myHelper.js
export default defineNuxtPlugin(() => {
return {
provide: {
formatCurrency: (value) => {
return new Intl.NumberFormat(‘en-US', {
style: 'currency’,
currency: 'UsD'
}).format(value)
}
}
}
})

Access it in components using $formatCurrency:

// In any component
const { $formatCurrency } = useNuxtApp()
const price = $formatCurrency(1234.56)

2. Debug a Nuxt 3 application where useFetch is causing hydration mismatch errors.
What are the common causes and solutions?

Hydration Mismatch Debugging

Common causes:

e Server and client rendering different data due to timing
¢ Using browser-only APIs during SSR

¢ Date/time differences between server and client

e Random values or IDs generated differently

Solutions:

¢ Use key prop on useFetch to ensure consistent caching
¢ Wrap client-only code in ClientOnly component

¢ Use getCachedData option to control cache behavior
¢ Ensure data transformations are deterministic

const { data } = await useFetch('/api/data’, {
key: 'unique-key',
getCachedData: (key) => useNuxtData(key).data,
transform: (data) => data.items

})

3. Write a Nuxt 3 composable that implements debounced search with automatic
cancellation of previous requests.

Debounced Search Composable

// composables/useDebounceSearch.js



export const useDebounceSearch = (delay = 300) => {
const searchQuery = ref(")
const results = ref([])
const pending = ref(false)

const debouncedSearch = useDebounceFn(async (query) => {
if ('query) return
pending.value = true
const { data } = await useFetch(" /api/search?g=${query}")
results.value = data.value
pending.value = false

}, delay)

watch(searchQuery, (newQuery) => debouncedSearch(newQuery))

return { searchQuery, results, pending }

}

This composable uses useDebounceFn from VueUse and automatically handles request
cancellation through Nuxt's useFetch.

4. How would you implement custom error handling in Nuxt 3 to catch and log API errors
globally while showing user-friendly messages?

Global Error Handling

Create an error handler plugin and custom error page:

// plugins/errorHandler.js
export default defineNuxtPlugin((nuxtApp) => {
nuxtApp.hook('vue:error', (error, context) => {
console.error('Vue Error:', error)
if (error.statusCode >= 500) {
showError({ statusCode: 500, message: 'Server error' })

}
1))

nuxtApp.hook('app:error', (error) => {
console.error('App Error:', error)

})
}

Use error.vue in root directory:

// error.vue

{{ error.statusCode }}

{{ error.message }}

5. Implement a middleware in Nuxt 3 that checks user authentication and redirects to
login if unauthorized, while preserving the intended destination.

Authentication Middleware

// middleware/auth.js



export default defineNuxtRouteMiddleware((to, from) => {
const user = useState('user')

if (luser.value) {
return navigateTo({

path: ‘/login',
query: { redirect: to.fullPath }
})

}
})
Apply to pages using definePageMeta:
/l pages/dashboard.vue
After login, redirect back:

const route = useRoute()
const redirectPath = route.query.redirect || /'
await navigateTo(redirectPath)

6. Debug a memory leak in a Nuxt 3 application where event listeners are not being
cleaned up. How do you identify and fix this?

Memory Leak Detection and Fix

Identification methods:

Use Chrome DevTools Memory Profiler to take heap snapshots
Monitor detached DOM nodes and event listeners

Use Vue DevTools to check component lifecycle

Check for global event listeners not removed on unmount

Common fix pattern:

// Correct cleanup in composable
export const useWindowResize = () => {
const width = ref(window.innerWidth)

const handleResize = () => {
width.value = window.innerWidth

}

onMounted(() => window.addEventListener('resize', handleResize))
onUnmounted(() => window.removeEventListener('resize', handleResize))

return { width }
}

Always ensure onUnmounted hooks clean up listeners, timers, and subscriptions.

7. Write a server API route in Nuxt 3 that handles file uploads with validation and stores
them in a specific directory.

File Upload API Route

// server/api/upload.post.js
import { writeFile } from 'fs/promises’
import { join } from 'path’

export default defineEventHandler(async (event) => {
const form = await readMultipartFormData(event)
const file = form?.find(item => item.name === 'file')

if (!file || 'file.filename) {
throw createError({ statusCode: 400, message: 'No file' })

}

const path = join('public/uploads’, file.filename)



await writeFile(path, file.data)

return { success: true, path: “/uploads/${file.filename}" }

})

This uses Nuxt's readMultipartFormData utility and includes basic validation.

8. How do you implement optimistic Ul updates in Nuxt 3 when performing mutations,
with proper rollback on failure?

Optimistic Updates Pattern

// composables/useTodoMutations.js
export const useTodoMutations = () => {
const todos = useState('todos', () => [1)

const addTodo = async (todo) => {
const templd = Date.now()
const optimisticTodo = { ...todo, id: templd }
todos.value.push(optimisticTodo)

try {
const { data } = await $fetch('/api/todos’, {
method: 'POST', body: todo
})
const index = todos.value.findiIndex(t => t.id === templd)
todos.value[index] = data
} catch (error) {

todos.value = todos.value.filter(t => t.id !== templd)
throw error
}
}
return { addTodo }

}

This pattern immediately updates the Ul, then rolls back on API failure.

9. Implement a custom Nuxt 3 composable that manages WebSocket connections with
automatic reconnection and state management.

WebSocket Composable

// composables/useWebSocket.js
export const useWebSocket = (url) => {
const data = ref(null)
const status = ref('disconnected")
let ws = null
let reconnectTimer = null

const connect = () => {
ws = new WebSocket(url)
ws.onopen = () => { status.value = 'connected' }
ws.onmessage = (e) => { data.value = JSON.parse(e.data) }
ws.onclose = () => {
status.value = 'disconnected'
reconnectTimer = setTimeout(connect, 3000)
}
}

onMounted(connect)

onUnmounted(() => {
clearTimeout(reconnectTimer)
ws?.close()

}

return { data, status }

}



10. Debug and fix a Nuxt 3 application where useState is not persisting data correctly
across page navigations. What are the potential issues?

useState Persistence Issues

Common problems:

Using different keys for the same state

Creating state inside component scope instead of composable
State being reset due to full page reloads

Incorrect usage in server vs client context

Correct implementation:

// composables/useCart.js
export const useCart = () => {
const cart = useState('cart’, () =>[])

const addltem = (item) => {
cart.value.push(item)

}

return { cart, addltem }

}

Key points: Use consistent key names, define in composables, and ensure the key is unique. For
true persistence across sessions, combine with localStorage or useCookie.
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Behavioral Questions

These questions assess your soft skills, problem-solving approach, and how you work in a team.

1. Describe a time when you had to optimize a Nuxt.js application's performance. What
was your approach?

STAR Response:

Situation: Our e-commerce Nuxt.js application was experiencing slow page load times, with Time to
Interactive exceeding 8 seconds on product pages.

Task: | was tasked with reducing page load times by at least 50% within two weeks to improve
conversion rates.

Action: | implemented several optimizations:

Enabled lazy loading for images using the nuxt/image module

Split large components using dynamic imports

Implemented payload extraction to reduce server response size
Added route-level code splitting

Configured aggressive caching strategies with Cache-Control headers

Result: Page load times decreased to 3.2 seconds (60% improvement), bounce rate dropped by
23%, and conversion rates increased by 18% within the first month.

2. Tell me about a challenging bug you encountered in a Nuxt.js project and how you
resolved it.

STAR Response:

Situation: Our Nuxt 3 application had intermittent hydration mismatches causing console errors and
breaking interactive features for approximately 15% of users.

Task: | needed to identify the root cause and implement a permanent fix without disrupting the
production environment.

Action: | took the following steps:

e Reproduced the issue locally by testing various browser configurations

¢ Used Vue DevTools and Nuxt DevTools to trace component rendering

¢ |dentified that a date formatting utility was generating different outputs on server vs client due
to timezone differences

e Refactored the component to use a consistent UTC-based approach

¢ Added unit tests to prevent regression

Result: Eliminated all hydration errors, improved application stability, and established a pattern for
handling time-sensitive data that was adopted team-wide.

3. Describe a situation where you had to migrate a project from Nuxt 2 to Nuxt 3. What
challenges did you face?

STAR Response:

Situation: Our company decided to migrate a large-scale content management system from Nuxt 2
to Nuxt 3 to leverage better performance and the Composition API.

Task: | led the migration effort for a codebase with over 150 components and multiple custom
modules, ensuring zero downtime.



Action: My approach included:

Created a detailed migration plan with phased rollout strategy

Converted Vue Options APl components to Composition API using script setup
Replaced deprecated @nuxtjs/axios with useFetch and $fetch

Updated custom modules to use Nuxt Kit utilities

Implemented feature flags to test new code paths in production

Conducted extensive regression testing

Result: Successfully migrated the entire application over 6 weeks, achieving 40% faster build times,
30% reduction in bundle size, and improved developer experience with better TypeScript support.

4. Give an example of how you've mentored junior developers on Nuxt.js best practices.

STAR Response:

Situation: Two junior developers joined our team with React backgrounds but no experience with
Nuxt.js or server-side rendering concepts.

Task: | was responsible for onboarding them and ensuring they could contribute effectively to our
Nuxt.js projects within one month.

Action: | implemented a structured mentorship program:

¢ Created comprehensive documentation covering Nuxt fundamentals, SSR vs SSG, and our
architectural patterns

Conducted weekly pair programming sessions focusing on real project features
Established code review guidelines emphasizing Nuxt-specific patterns

Built a starter template demonstrating composables, middleware, and server routes
Encouraged questions through dedicated Slack channels

Result: Both developers became productive contributors within 3 weeks, successfully delivering
features independently. They later created internal tutorials that benefited the entire engineering
organization.

5. Describe a time when you had to make a critical architectural decision for a Nuxt.js
application.

STAR Response:

Situation: We were building a multi-tenant SaaS platform and needed to decide between using
Nuxt's static generation, server-side rendering, or a hybrid approach.

Task: | needed to evaluate options and recommend an architecture that balanced performance, SEO
requirements, and infrastructure costs.

Action: | conducted thorough analysis:

Created proof-of-concept implementations for each rendering strategy

Benchmarked performance metrics including TTFB, FCP, and TTI

Analyzed infrastructure costs for different deployment scenarios

Consulted with stakeholders about content update frequency

Recommended a hybrid approach using ISR (Incremental Static Regeneration) for public pages
and SSR for authenticated areas

Result: The hybrid architecture reduced server costs by 45%, maintained excellent SEO
performance with sub-second page loads, and provided real-time data for authenticated users. The
solution scaled to support 50,000+ concurrent users.

6. Tell me about a time when you had to handle a production incident in a Nuxt.js
application.

STAR Response:

Situation: During a major product launch, our Nuxt.js application experienced a complete outage



affecting 10,000+ active users due to a memory leak in a custom server middleware.

Task: | was on-call and needed to quickly identify the issue, implement a fix, and restore service
while preventing data loss.

Action: | executed the following emergency response:

Analyzed server logs and identified memory consumption patterns
Used Node.js heap snapshots to pinpoint the leaking middleware
Discovered that event listeners weren't being properly cleaned up
Deployed a hotfix that properly disposed of listeners

Implemented monitoring alerts for memory thresholds

Conducted a post-mortem and documented lessons learned

Result: Restored service within 45 minutes, preventing significant revenue loss. Established new
monitoring practices and code review checkpoints that prevented similar incidents, improving
system reliability by 99.9% uptime over the following quarter.

7. Describe how you've implemented authentication and authorization in a Nuxt.js
application.

STAR Response:

Situation: Our startup needed a secure authentication system for a Nuxt 3 application handling
sensitive financial data, requiring role-based access control and session management.

Task: | was responsible for designing and implementing a secure, scalable authentication system
compliant with security best practices.

Action: | developed a comprehensive solution:

Implemented JWT-based authentication with refresh token rotation
Created custom middleware for route protection and role validation
Built composables for auth state management using useState
Integrated httpOnly cookies for token storage

Implemented server middleware for API route protection

Added CSRF protection and rate limiting

Result: Deployed a secure authentication system that passed security audits, supported 5 different
user roles, and handled 100,000+ daily authentications with zero security incidents over 18 months.

8. Tell me about a time when you had to balance technical debt with feature delivery in a
Nuxt.js project.

STAR Response:

Situation: Our Nuxt.js application had accumulated significant technical debt with outdated
dependencies, inconsistent state management patterns, and poor test coverage, while stakeholders
demanded new features.

Task: | needed to create a strategy that addressed technical debt without halting feature
development or missing deadlines.

Action: | implemented a balanced approach:

Conducted a technical debt audit categorizing issues by risk and impact
Negotiated with product management for dedicated refactoring time
Adopted the Boy Scout Rule: improve code with each feature

Prioritized critical updates affecting security and performance
Established coding standards and automated linting

Gradually increased test coverage from 30% to 75%

Result: Delivered all scheduled features on time while reducing bug reports by 40%, improving
build times by 50%, and creating a more maintainable codebase that accelerated future
development velocity by 25%.



9. Describe a situation where you had to integrate a complex third-party service into a
Nuxt.js application.

STAR Response:

Situation: We needed to integrate a real-time analytics platform with complex event tracking
requirements into our Nuxt 3 application, including server-side event tracking and GDPR compliance.

Task: | was assigned to implement the integration ensuring accurate data collection, minimal
performance impact, and regulatory compliance.

Action: | executed a comprehensive integration:

Created a custom Nuxt plugin for client-side tracking initialization
Implemented server middleware for server-side event tracking
Built a composable wrapper for type-safe event tracking

Added consent management integration with cookie preferences
Implemented event batching to reduce network requests
Created comprehensive documentation and usage examples

Result: Successfully integrated the analytics platform with 99.8% event delivery rate, zero
performance degradation, full GDPR compliance, and a reusable pattern that was applied to 3
additional third-party integrations.

10. Tell me about a time when you had to collaborate with backend developers to
optimize API integration in Nuxt.js.

STAR Response:

Situation: Our Nuxt application was making excessive API calls causing database performance
issues and slow page loads, with backend developers receiving complaints about frontend
inefficiency.

Task: | needed to collaborate with the backend team to optimize data fetching patterns and improve
overall system performance.

Action: | initiated cross-team collaboration:

Organized joint meetings to analyze API usage patterns and bottlenecks
Proposed implementing GraphQL to reduce over-fetching

Worked with backend team to design efficient API endpoints with pagination
Implemented request deduplication using Nuxt's data fetching composables
Added strategic caching layers using useAsyncData with cache keys
Established API performance monitoring and SLAs

Result: Reduced API calls by 65%, decreased database load by 50%, improved page load times from
4.5s to 1.8s, and established ongoing collaboration practices that improved cross-team efficiency
and mutual understanding.
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