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Core Concepts

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

1. Implement a custom validator in Rails that ensures a date field is not in the future

Solution:

class FutureDateValidator < ActiveModel::EachValidator
def validate_each(record, attribute, value)
if value.present? && value > Date.current
record.errors.add(attribute, 'cannot be in the future')
end
end
end

Key Points:

¢ Inherits from ActiveModel::EachValidator
¢ Implements validate_each method
e Compares with Date.current for timezone awareness

2. Create a concern that adds soft delete functionality to a model

Solution:

module SoftDeletable
extend ActiveSupport::Concern
included do
scope :active, -> { where(deleted_at: nil) }
scope :deleted, -> { where.not(deleted_at: nil) }
end
def soft_delete
update(deleted_at: Time.current)
end
end

Usage: Include in model with: include SoftDeletable

3. Write a query to find users who have made purchases in the last 30 days with total
amount spent

Solution:

User.joins(:orders)
.where('orders.created_at >= ?', 30.days.ago)
.group('users.id")
.select('users.*, SUM(orders.amount) as total spent’)
.having('‘SUM(orders.amount) > 0')

Features:
¢ Uses joins for efficient querying

¢ Implements date range filtering
e Groups and aggregates data

4. Implement a custom middleware that logs API request duration

Solution:



class RequestTimer
def initialize(app)
@app = app
end
def call(env)
start_time = Time.now
status, headers, response = @app.call(env)
duration = Time.now - start_time
Rails.logger.info "Request took #{duration}s"
[status, headers, response]
end
end

5. Create a service object pattern for processing CSV imports

Solution:

class CsvimportService
def initialize(file)
@file = file
end
def call
CSV.foreach(@file.path, headers: true) do |row|
User.create!(row.to_hash.slice(*allowed_attributes))
end
end
end

Benefits:

e Encapsulates business logic
¢ Single Responsibility Principle
e Reusable component

6. Implement a custom enumerable that chunks an array into groups of specified size

Solution:

module ArrayChunker
def chunk_by(size)
return enum_for(:chunk_by, size) unless block_given?
each_slice(size) do |group|
yield group
end
end
end
Array.include(ArrayChunker)

Usage: [1,2,3,4,5].chunk_by(2) { |chunk| p chunk }
7. Write a module for handling exponential backoff in API retries

Solution:

module RetryWithBackoff
def with_retry(max_attempts: 3, base delay: 1)
attempts =0
begin
yield
rescue => e
attempts +=1
raise if attempts >= max_attempts
sleep(base_delay * (2 ** (attempts - 1)))
retry
end
end
end



8. Implement a cache decorator pattern for expensive computations
Solution:

class CacheDecorator
def initialize(object, cache_key)
@object = object
@cache_key = cache_key
end
def method_missing(method, *args)
Rails.cache.fetch("#{@cache_key}:#{method}") do
@object.send(method, *args)
end
end
end

9. Create a module for handling nested transaction rollbacks

Solution:

module SafeTransaction
def safe_transaction
ActiveRecord::Base.transaction do
yield
rescue ActiveRecord::Recordinvalid => e
errors.add(:base, e.message)
raise ActiveRecord::Rollback
end
errors.empty?
end
end

Usage: Include in models requiring nested transaction handling
10. Implement a query object pattern for complex search functionality
Solution:

class UserSearch
def initialize(params)
@params = params
@relation = User.all
end
def call
search_by name
filter_by status
@relation
end
end

Benefits:

¢ Encapsulates complex queries
¢ Maintains clean controllers
e Easily testable
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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 Cache in Ruby with a specified capacity?

LRU Cache Implementation

We can implement an LRU Cache using a Hash for O(1) lookups and a doubly-linked list for O(1)
updates:

class LRUCache
def initialize(capacity)
@cache = {}
@list = LinkedList.new
@capacity = capacity
end

def get(key)
return -1 unless @cache[key]
move_to_front(@cache[key])
@cache[key].value

end

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

2. Implement a method to find all pairs of integers in an array that sum to a given target

Two Sum Solution

def find_pairs(arr, target)
seen = {}
pairs =[]
arr.each do [num|
complement = target - num
pairs << [num, complement] if seen[complement]
seen[num] = true
end
pairs
end

Time Complexity: O(n) where n is array length
Space Complexity: O(n) for hash storage

3. How would you implement a Stack data structure with O(1) access to minimum
element?

MinStack Implementation

class MinStack
def initialize

@stack =[]
@min_stack =]
end

def push(val)

@stack.push(val)

@min_stack.push(val) if @min_stack.empty? || val <= @min_stack.last
end



Key Features:

¢ Maintains two stacks: main stack and minimum stack
¢ O(1) time complexity for push, pop, and min operations
e O(n) space complexity where n is number of elements

4. Implement a sliding window maximum algorithm for an array

Sliding Window Maximum

def max_sliding_window(nums, k)
result =[]
window =[]
nums.each_with_index do [num, i|
window.pop while window.any? && nums[window.last] <= num
window.push(i)

window.shift if window.first <=i -k
result << nums[window.first] ifi >=k -1
end
result
end

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

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

Queue Using Stacks

class QueueWithStacks
def initialize
@stackl =[] # for enqueue
@stack2 =[] # for dequeue
end

def enqueue(element)
@stackl.push(element)
end

Key Operations:

¢ Engueue: O(1) time complexity
e Dequeue: Amortized O(1) time complexity
e Uses stackl for pushing and stack2 for popping

6. Implement a method to detect a cycle in a linked list

Cycle Detection

def has_cycle?(head)
slow = fast = head
while fast && fast.next
slow = slow.next
fast = fast.next.next
return true if slow == fast
end
false
end

Algorithm: Floyd's Cycle-Finding Algorithm (Tortoise and Hare)

Time Complexity: O(n)

Space Complexity: O(1)

7. How would you implement a Trie data structure for string operations?

Trie Implementation

class TrieNode
attr_accessor :children, :is_end



def initialize
@children = {}
@is_end = false
end
end

class Trie
def initialize
@root = TrieNode.new
end

Operations:

¢ Insert: O(m) time complexity
e Search: O(m) time complexity
¢ m is length of word

8. Implement a method to find the longest substring without repeating characters

Longest Substring Solution

def length_of longest_substring(s)
char_index = {}
max_length = start = 0

s.chars.each_with_index do |char, i|
start = [char_index[char] + 1, start].max if char_index[char]
max_length = [max_length, i - start + 1].max
char_index[char] =i
end
max_length
end

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

9. How would you implement a Binary Search Tree with basic operations?

BST Implementation

class Node
attr_accessor :value, :left, :right
def initialize(value)
@value = value
©left = @right = nil
end
end

def insert(root, value)
return Node.new(value) if root.nil?
root.left = insert(root.left, value) if value < root.value
root.right = insert(root.right, value) if value > root.value
root

end

Time Complexity: O(h) for all operations where h is height of tree
10. Implement a method to serialize and deserialize a binary tree

Tree Serialization

def serialize(root)

return 'nil' unless root

[root.val, serialize(root.left), serialize(root.right)].join(',")
end

def deserialize(data)
nodes = data.split(',")
deserialize_helper(nodes)



end

Time Complexity: O(n) for both operations
Space 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 like bit.ly using Ruby on Rails. What would be
your architectural approach?

Key Components:

¢ Base62 Encoding for converting long URLs to short codes
¢ Redis Cache for frequently accessed URLs
¢ Database Schema with URLs and analytics tables

Implementation Approach:

class UrlShortener
def generate_short_code(url)
digest = Digest::MD5.hexdigest(url)[0..5]
Base62.encode(digest.to_i(16))
end
end

Scaling Considerations:

¢ Implement read replicas for DB scaling

¢ Use CDN for global distribution

¢ Add rate limiting middleware

¢ Consider eventual consistency for analytics

2. How would you design a real-time chat system using Rails? Discuss the architecture
and technologies.

Architecture Components:

¢ Action Cable for WebSocket connections
¢ Redis for pub/sub messaging
¢ Sidekiq for background jobs

Example Channel Implementation:

class ChatChannel < ApplicationCable::Channel
def subscribed
stream_from "chat_#{params[:room_id]}"
end
def speak(data)
MessageBroadcastjob.perform_later(data)
end
end

Scaling Considerations:
e Multiple Action Cable servers behind load balancer
¢ Message persistence with eventual consistency

¢ Client-side message queuing

3. Design a social media feed system with Rails. How would you handle efficient content
delivery and updates?

Core Components:



¢ Feed Generation Service
¢ Content Aggregator
e Caching Layer

Feed Implementation:

class FeedService
def generate_user_feed(user_id)
Rails.cache.fetch("feed:#{user_id}", expires_in: 15.minutes) do
Post.followed by(user_id).recent.limit(50)
end
end
end

Optimization Strategies:

¢ Implement cursor-based pagination

¢ Use counter cache for engagement metrics
¢ Background job for feed updates

¢ Implement read-through caching

4. Design a distributed job processing system using Rails. How would you ensure
reliability and scalability?

System Components:

¢ Sidekiq for job processing
¢ Redis for job queue
¢ Dead Letter Queue for failed jobs

Job Implementation:

class ProcessingService
def process_batch(jobs)
jobs.each do |job|
BatchWorker.perform_async(job.id)
rescue => e
DeadLetterQueue.push(job, error: e)
end
end
end

Scaling Strategies:

e Multiple worker processes
¢ Job prioritization
e Circuit breaker pattern

5. Design a caching strategy for a high-traffic Rails e-commerce platform. How would you
handle cache invalidation?

Caching Layers:

¢ Page Caching for static content
¢ Fragment Caching for dynamic components
¢ Model Caching for frequently accessed data

Implementation:

class ProductsController < ApplicationController
def show
@product = Rails.cache.fetch(["product", paramsl[:id]], expires_in: 1.hour) do
Product.includes(:variants).find(paramsl:id])
end
end
end



Invalidation Strategies:

e Russian Doll caching
e Cache versioning
e Background cache warming

6. Design a notification system that can handle multiple channels (email, SMS, push) in
Rails. How would you make it extensible?

Architecture:

¢ Strategy Pattern for different channels
¢ Queue-based processing
¢ Template System for content

Implementation:

class NotificationService
def notify(user, template, channel)
provider = NotificationProvider.for(channel)
provider.deliver(user, render_template(template))
rescue => e
ErrorTracker.capture(e)
end
end

Scaling Considerations:

¢ Rate limiting per channel
e Retry mechanism with backoff
¢ Channel failover strategy

7. Design a search system with Rails that can handle complex queries and filters. How
would you optimize performance?

Components:

¢ Elasticsearch for search engine
¢ Query Builder for complex filters
¢ Result Caching

Implementation:

class SearchService
def search(query, filters = {})
results = Elasticsearch::Model.search(build_query(query, filters))
SearchSerializer.new(results).serialize
end
end

Optimization Strategies:

Indexed views for common queries
Async index updates

Result pagination

Query optimization using analyzers

8. Design a rate limiting system for a Rails APl. How would you handle distributed rate
limiting?
Components:

¢ Redis for rate tracking

o Middleware for request processing

¢ Token Bucket Algorithm

Implementation:



class RateLimiter
def allowed?(key, limit, period)
count = Redis.current.get(key).to i
count < limit || Redis.current.ttli(key) == -1
end
end

Scaling Considerations:

Distributed Redis cluster
Sliding window algorithm
Custom headers for limit info
Graceful degradation

9. Design a multi-tenant architecture in Rails. How would you handle data isolation and
customization?

Approaches:

¢ Schema-based separation
¢ Row-level multitenancy
¢ Custom domains support

Implementation:

class ApplicationController < ActionController::Base
before_action :set_tenant
def set_tenant
Current.tenant = Tenant.find_by!(domain: request.host)
end
end

Security Considerations:

e Database isolation

e Tenant middleware

e Cross-tenant access prevention

e Resource quotas

10. Design a background processing system for handling large CSV imports in Rails. How
would you ensure reliability and progress tracking?

Components:

¢ Active Storage for file handling
¢ Background Jobs for processing
¢ Progress Tracking

Implementation:

class Csvimportjob < Applicationjob
def perform(file_id)
ProcessTracker.update progress(file_id, rows_processed: count)
ImportService.process_in_batches(file_id, batch_size: 1000)
end
end

Reliability Features:

Chunk processing
Rollback capabilities
Error reporting
Resume functionality
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Coding and Debugging

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

1. Implement a custom enumerable that yields pairs of consecutive elements.

Solution:

module Pairwise
def each_pair
return enum_for(:each_pair) unless block given?
each_cons(2) { |a, b| yield(a, b) }
self
end
end
Array.include(Pairwise)

Features:

e Returns enumerator if no block given
¢ Maintains chainability
¢ Works with any enumerable collection

2. Write a method to detect and handle N+1 queries in Rails.

Solution:

def detect n_plus 1
ActiveSupport::Notifications.subscribe('sql.active_record') do |*args|
event = ActiveSupport::Notifications::Event.new(*args)
puts event.payload[:sql] if event.payload[:sql].include?('SELECT')
end
end

Prevention techniques:

¢ Use includes, preload, or eager_load
e Implement bullet gem
e Monitor query count in tests

3. Write a Ruby method to flatten a nested array without using the built-in flatten
method.

Solution:

def custom_flatten(arr)
result =[]
arr.each do |element]
if element.is_a?(Array)
result += custom_flatten(element)
else
result << element
end
end
result
end

Key points:

e Uses recursion to handle nested arrays
e Time complexity: O(n) where n is total number of elements
e Handles any level of nesting



4. How would you implement a custom memoization method in Ruby?

Solution:

module Memoizable
def memoize(method name)
original_method = instance_method(method_name)
define_method(method_name) do |*args|
@cache [|= {}
@cache[[method name, args]] ||= original_method.bind(self).call(*args)
end
end
end

Usage:

¢ Include module in class
¢ Add memoize :method name before method definition
¢ Caches results based on method name and arguments

5. Write a method to find memory leaks in a Rails application.

Solution:

def memory_profile
require 'memory_profiler'
MemoryProfiler.report do
yield
end.pretty_print
end

Additional steps:

Use with GC.start before profiling

Monitor object allocations with ObjectSpace
Check for retained objects with ActiveRecord
Use tools like rack-mini-profiler

6. Implement a thread-safe singleton pattern in Ruby.

Solution:

require 'singleton'
class ThreadSafeService
include Singleton

def initialize

@data = {}

@mutex = Mutex.new
end

def process(key)
@mutex.synchronize { @datalkey] ||= yield }
end
end

Important aspects:

e Uses Ruby's Singleton module
e Mutex ensures thread safety
¢ Lazy initialization of data

7. Create a method to safely monkey patch Ruby core classes.

Solution:

module SafeMonkeyPatch
def self.patch_string
String.class_eval do
def palindrome?



cleaned = self.downcase.gsub(/[~a-z0-9]1/, "')
cleaned == cleaned.reverse
end
end
end
end

Best practices:

¢ Use refinements for localized patches
¢ Document all modifications

e Add guard clauses

e Consider versioning impact

8. Create a custom validation method for complex business rules in Rails.

Solution:

class Order < ApplicationRecord
validate :valid_promotion_rules
def valid_promotion_rules
return unless promotion
errors.add(:base, 'Invalid') unless promotion_applicable?
end
end

Best practices:

e Split complex validations into smaller methods
e Use custom validators for reusability
e Consider using service objects

9. Implement a rate limiting mechanism using Redis.

Solution:

def rate_limit(key, limit, period)
count = REDIS.get(key).to i
return false if count >= limit
REDIS.multi do
REDIS.incr(key)
REDIS.expire(key, period)
end
true
end

Features:

¢ Atomic operations with multi

¢ Configurable limits and periods
¢ Auto-expiring keys

e Distributed rate limiting

10. Write a method to handle and retry failed background jobs with exponential backoff.

Solution:

def with_retries(max_attempts: 3, base_delay: 5)
attempts =0
begin
yield
rescue => e
attempts +=1
raise if attempts >= max_attempts
sleep(base_delay * (2 ** attempts))
retry
end
end



Key features:

Exponential backoff strategy
Configurable max attempts
Exception preservation
Sidekiq compatible
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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 time you had to refactor a complex Rails application. What was your
approach?

Situation: At my previous role, we inherited a monolithic Rails app with 100K+ lines of code and
significant technical debt.

Task: | was tasked with breaking down the monolith into more maintainable services while keeping
the application running.

Action: I:

Created a detailed dependency map of the codebase
Identified bounded contexts for potential service extraction
Implemented the strangler pattern to gradually migrate functionality

°
]
°
¢ Wrote comprehensive tests before each extraction

Result: Successfully split the app into 3 separate services over 6 months, reducing deployment

times by 70% and improving overall system reliability.

2. Describe a situation where you had to optimize Rails application performance.

Situation: Our e-commerce platform was experiencing significant slowdown during peak hours, with
response times exceeding 5 seconds.

Task: Identify and resolve performance bottlenecks while maintaining feature functionality.
Action: |

Used New Relic to identify slow queries and N+1 problems

Implemented database indexing and query optimization

]
L]
¢ Added Redis caching for frequently accessed data

¢ Implemented background job processing with Sidekiq

Result: Reduced average response time to under 200ms and increased throughput by 300%.

3. Tell me about a time you had to convince your team to adopt a new technology or
practice.

Situation: Our team was struggling with test coverage and reliability issues.
Task: Convince the team to adopt TDD and improve our testing practices.
Action: I

Created a proof-of-concept project showing TDD benefits

Organized lunch-and-learn sessions

]
L]
¢ Paired with team members to teach TDD practices

e Implemented RSpec and factory_bot patterns

Result: Team achieved 90% test coverage within 3 months and reduced production bugs by 60%.

4. Describe a challenging bug you had to solve in Rails.

Situation: Users reported intermittent session timeouts despite being active.
Task: Investigate and fix the session management issues affecting user experience.

Action: I:



Set up detailed logging and monitoring

Discovered race conditions in concurrent requests
Implemented distributed session storage with Redis
Added request correlation IDs for tracking

Result: Eliminated session issues and improved user satisfaction scores by 25%.

5. Tell me about a time you had to mentor a junior developer.
Situation: A bootcamp graduate joined our team with limited Rails experience.
Task: Help them become a productive team member within 3 months.

Action: I

Created a structured learning path

Scheduled regular pair programming sessions

Assigned increasingly complex tasks
Provided detailed code reviews with explanations

Result: The developer became fully independent within 2 months and later led their own features.

6. Describe a time you had to make a difficult technical decision that impacted the team.

Situation: We needed to choose between upgrading our Rails version or rewriting in a different
framework.

Task: Evaluate options and make a recommendation that balanced technical debt and business
needs.

Action: I:

Created a detailed cost-benefit analysis
Built proof-of-concepts for both approaches
Gathered team feedback and concerns
Presented findings to stakeholders

Result: Successfully upgraded to Rails 7 with minimal disruption, saving 6 months of development
time.

7. Tell me about a time you had to handle a production crisis.

Situation: Our payment processing system failed during Black Friday sales.
Task: Restore service and prevent revenue loss while maintaining customer trust.
Action: I

Implemented emergency fallback payment processor

Coordinated with DevOps for rapid deployment

Set up automatic retry mechanism for failed transactions
Communicated status to stakeholders

Result: Restored service within 30 minutes with zero payment data loss.

8. Describe a time you had to balance technical debt versus new features.
Situation: Our team was pressured to deliver new features while technical debt accumulated.
Task: Create a strategy to address technical debt without stopping feature development.
Action: I

Created technical debt inventory

Implemented the boy scout rule

Allocated 20% of sprint time to debt reduction
Automated common refactoring tasks

Result: Reduced technical debt by 40% while maintaining feature velocity.



9. Tell me about a time you had to lead a major database migration.
Situation: Our PostgreSQL database needed schema changes affecting millions of records.
Task: Implement changes with zero downtime and minimal risk.

Action: I:

Designed migration strategy using dual-writing
Created automated validation tools
Implemented rollback procedures

Executed migration in smaller batches

Result: Successfully migrated 5M+ records with no service interruption.

10. Describe a time you had to improve APl documentation.

Situation: Our APl documentation was outdated and causing integration issues for partners.
Task: Modernize APl documentation and maintain its accuracy.

Action: I

Implemented OpenAPI/Swagger specifications

Added automated documentation testing

Created interactive APl examples

]
°
]
¢ Set up documentation versioning

Result: Reduced partner integration time by 50% and support tickets by 70%.
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