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Core Concepts

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

1. Implement a coroutine-based rate limiter

Solution:

class RateLimiter(private val maxRequests: Int, private val windowMs: Long) {
private val requests = Channel(Channel.UNLIMITED)
suspend fun acquire() {
requests.send(Unit)
delay(windowMs / maxRequests)
requests.receive()
}
}

2. Create a generic binary search tree implementation with type constraints

Solution:

class BST> {
private var root: Node? = null
private class Node(var value: T) {
var left: Node? = null
var right: Node? = null
}
}

3. Implement a thread-safe singleton in Kotlin using object declaration

Solution:
In Kotlin, we can implement a thread-safe singleton using object declaration:

object DatabaseConnection {
private var connection: Connection? = null
fun connect(): Connection {
return connection ?: synchronized(this) {
connection ?: createConnection().also { connection = it }
}
}

private fun createConnection(): Connection = // implementation

}

4. Write a function to implement a custom delegate property that caches its value

Solution:

class Cached(private val compute: () -> T) {
private var value: T? = null
operator fun getValue(thisRef: Any?, property: KProperty<*>): T {
return value ?: compute().also { value =it }
}
}

Usage example:

val expensiveOperation: String by Cached { performComputation() }



5. Implement a suspending function that retries operations with exponential backoff

Solution:

suspend fun retry(
times: Int,
initialDelay: Long = 100,
block: suspend () -> T
): T A
var currentDelay = initialDelay
repeat(times - 1) {
try { return block() }
catch (e: Exception) { delay(currentDelay) }
currentDelay *= 2

return block()

}

6. Create a flow operator that implements the sliding window pattern

Solution:

fun Flow.slidingWindow(size: Int): Flow> = flow {
val window = mutableListOf()
collect { value ->
window.add(value)
if (window.size >= size) {
emit(window.toList())
window.removeAt(0)
}
}
}

7. Implement a thread-safe producer-consumer queue using coroutines

Solution:

class CoroutineQueue {
private val channel = Channel(Channel.BUFFERED)
suspend fun produce(item: T) = channel.send(item)
suspend fun consume(): T = channel.receive()
fun close() = channel.close()

}

8. Create a custom scope function that measures execution time

Solution:

inline fun measureTimeMillis(block: () -> T): Pair {
val start = System.currentTimeMillis()
val result = block()
val end = System.currentTimeMillis()
return result to (end - start)

}

9. Implement a concurrent safe lazy initialization pattern

Solution:

class Safelazy(private val initializer: () -> T) {
private var value: Any? = null
fun get(): T = value as? T ?: synchronized(this) {
value as? T ?: initializer().also { value =it }
}
}

10. Create a DSL for building type-safe SQL queries



Solution:

class QueryBuilder {

private val conditions = mutableListOf()

fun where(condition: String) = apply { conditions.add(condition) }

fun build() = "SELECT * FROM table WHERE ${conditions.joinToString(" AND ")}"
}
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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. Implement a thread-safe LRU Cache in Kotlin using coroutines

Solution
Here's a basic thread-safe LRU Cache implementation:

class LRUCache(private val capacity: Int) {
private val mutex = Mutex()
private val map = LinkedHashMap(capacity, 0.75f, true)

suspend fun get(key: K): V? = mutex.withLock {
return map[key]

}

suspend fun put(key: K, value: V) = mutex.withLock {
map[key] = value
if (map.size > capacity) map.remove(map.keys.first())
}
}

Key points:

e Uses Mutex for thread safety
¢ LinkedHashMap with accessOrder=true for LRU ordering
¢ O(1) time complexity for both get and put operations

2. Implement a solution to find the longest substring without repeating characters in
Kotlin

Solution

fun lengthOfLongestSubstring(s: String): Int {
val seen = mutableMapOf()
varstart =0
return s.maplindexed { end, char ->
start = maxOf(start, seen[char] ?: 0)
seen[char] =end + 1
end -start + 1
}.maxOrNull() ?: 0
}

Time Complexity: O(n) where n is string length
Space Complexity: O(min(m,n)) where m is size of charset

3. Create a custom Stack implementation with O(1) getMin() operation

Solution

class MinStack> {
private val mainStack = mutableListOf()
private val minStack = mutableListOf()

fun push(item: T) {
mainStack.add(item)
if (minStack.isEmpty() || item <= minStack.last()) minStack.add(item)

}



fun getMin(): T = minStack.last()

Features:

e O(1) push operation
e O(1) getMin operation
e Uses auxiliary stack to track minimums

4. Implement a function to find all pairs in an array that sum to a target value using
Kotlin collections

Solution

fun findPairs(nums: IntArray, target: Int): List> {
return nums.toList()
.maplndexed { index, num ->
nums.drop(index + 1)
filter { it + num == target }
.map { Pair(num, it) }
}.flatten()
}

Optimization: For better performance, use HashSet approach:

fun findPairsOptimized(nums: IntArray, target: Int): List> {
val seen = mutableSetOf()
return nums.mapNotNull { num ->
val complement = target - num
if (complement in seen) Pair(num, complement) else null.also { seen.add(num) }
}
}

5. Implement a binary search tree with insertion and search operations in Kotlin

Solution

data class TreeNode>(
var value: T,
var left: TreeNode? = null,
var right: TreeNode? = null

)

fun > TreeNode.insert(value: T) {
if (value <= this.value) {

if (left == null) left = TreeNode(value) else left?.insert(value)
} else {
if (right == null) right = TreeNode(value) else right?.insert(value)

}
}

Time Complexity: O(log n) for balanced trees, O(n) worst case

6. Create a sliding window maximum implementation using Kotlin collections

Solution

fun maxSlidingWindow(nums: IntArray, k: Int): IntArray {
val result = mutableListOf()
val window = ArrayDeque()

nums.forEachlndexed { i, num ->
while (window.isNotEmpty() && window.first() <= i - k) window.removeFirst()
while (window.isNotEmpty() && nums[window.last()] < num) window.removelast()
window.addLast(i)
if (i >= k - 1) result.add(nums[window.first()])

}

return result.tolntArray()



}

Time Complexity: O(n)
Space Complexity: O(k)

7. Implement a custom PriorityQueue in Kotlin using a binary heap

Solution

class PriorityQueue> {
private val heap = mutableListOf()

fun add(element: T) {
heap.add(element)
heapifyUp(heap.size - 1)
}

private fun heapifyUp(index: Int) {
val parentindex = (index - 1) / 2
if (parentindex >= 0 && heap[parentindex] > heapl[index]) {
heap.swap(parentindex, index)
heapifyUp(parentindex)
}
}
}

Operations:

¢ Insertion: O(log n)
e Extract min: O(log n)
e Peek: O(1)

8. Design a concurrent safe circular buffer using Kotlin coroutines

Solution

class CircularBuffer(private val capacity: Int) {
private val buffer = Array(capacity) { null }
private var readlndex = 0
private var writelndex = 0
private val mutex = Mutex()

suspend fun write(item: T) = mutex.withLock {
buffer[writelndex] = item
writelndex = (writelndex + 1) % capacity

}
Features:

e Thread-safe operations
e Fixed-size circular implementation
¢ Constant time operations

9. Implement a Trie (Prefix Tree) data structure in Kotlin

Solution

class TrieNode {
val children = mutableMapOf()
var isEndOfWord = false

}

class Trie {
private val root = TrieNode()

fun insert(word: String) {
var current = root
word.forEach { char ->



current = current.children.getOrPut(char) { TrieNode() }
}
current.isEndOfWord = true
}
}

Time Complexity:

¢ Insertion: O(m) where m is word length
e Search: O(m) where m is word length

10. Create a function to detect and break cycles in a linked list using Floyd's algorithm

Solution
data class ListNode(var value: Int, var next: ListNode? = null)

fun detectCycle(head: ListNode?): ListNode? {
var slow = head
var fast = head
while (fast?.next !'= null) {
slow = slow?.next
fast = fast.next?.next
if (slow == fast) return findCycleStart(head, slow)

}

return null

}

Time Complexity: O(n)
Space Complexity: O(1)
Note: This is Floyd's Tortoise and Hare algorithm
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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

Key Requirements:

¢ Generate unique short URLs
¢ Redirect to original URL

¢ High availability

e Low latency

Architecture Components:

¢ Load Balancer: Distribute incoming requests

¢ Application Servers: Stateless service layer

¢ Cache Layer: Redis for frequently accessed URLs
 Database: NoSQL (like Cassandra) for URL mappings

URL Generation:

fun generateShortUrl(longUrl: String): String {
val id = generateUniqueld() // Using distributed ID generator
return base62Encode(id) // Convert to base62 for shorter URL

}

Key Considerations:
e Use consistent hashing for database sharding
¢ Implement rate limiting

e Consider URL expiration strategy

2. Design a real-time chat system supporting millions of users

Core Requirements:

Real-time message delivery
Group chat support

Online presence

Message persistence

Technology Stack:

¢ WebSocket Server: For real-time communication
¢ Message Queue: Kafka/RabbitMQ for async processing
¢ Database: Cassandra for messages, Redis for presence

Message Flow:

data class ChatMessage(
val senderld: String,
val receiverld: String,
val content: String,
val timestamp: Long

)

Scalability Considerations:



e WebSocket connection pooling
e Message fan-out optimization
e Presence service sharding

3. Design a social media feed system like Twitter

Core Features:

¢ Post creation and retrieval
e Timeline generation
¢ Following mechanism

Architecture:

o Write Path: Fan-out on write for followers
e Read Path: Pull model for non-active users
¢ Cache: Redis for active user timelines

Data Model:

data class Post(
val userld: String,
val content: String,
val timestamp: Long,
val mediaUrls: List

)

Scaling Considerations:
e Celebrity problem handling
¢ Timeline materialization

¢ Content delivery network usage

4. Design a distributed key-value store

Requirements:

e Eventual consistency
¢ Partition tolerance
e High availability

Core Components:
¢ Consistent Hashing: Data distribution
¢ Vector Clocks: Conflict resolution
e Gossip Protocol: Cluster membership
Basic Interface:
interface KeyValueStore {
fun put(key: String, value: ByteArray)
fun get(key: String): ByteArray?
fun delete(key: String)
}
Design Considerations:
¢ Replication strategy
¢ Failure detection
¢ Read repair mechanism
5. Design a rate limiter for a distributed system

Requirements:

e Limit requests per user/IP
¢ Distributed coordination



¢ Minimal latency impact
Algorithms:

e Token Bucket
¢ Sliding Window
¢ Fixed Window Counter

Implementation:

class TokenBucketLimiter(
private val bucketSize: Int,
private val refillRate: Int

) {
fun tryAcquire(): Boolean

}

Scaling Considerations:
¢ Redis for centralized counting
¢ Local caching for performance
e Synchronization mechanisms

6. Design a distributed task scheduler

Core Features:

e Task scheduling and execution
¢ Fault tolerance
e Task prioritization

Components:

o Scheduler: Task distribution
o Worker Pool: Task execution
o State Store: Task metadata

Task Definition:

data class Task(
val id: String,
val type: String,
val priority: Int,
val payload: Map
)

Design Considerations:
e Leader election
e Task recovery

e Monitoring and alerting

7. Design a notification service supporting multiple channels

Requirements:
e Multi-channel support (email, push, SMS)
¢ Delivery guarantees
¢ Rate limiting
Architecture:
¢ Message Queue: Kafka for reliability

¢ Channel Adapters: Provider integration
¢ Template Engine: Content generation

Notification Model:



data class Notification(
val userld: String,
val channels: List,
val template: String,
val params: Map

)
Scaling Considerations:

¢ Provider fallback strategy
e Retry mechanism
¢ Template caching

8. Design a distributed caching system

Core Features:

¢ Data partitioning
e Cache coherence
¢ Eviction policies

Architecture Components:

¢ Cache Nodes: Data storage
e Client Library: Node discovery
¢ Consistency Protocol: Updates handling

Cache Interface:

interface DistributedCache {
fun put(key: K, value: V, ttl: Duration)
fun get(key: K): V?

}

Design Considerations:

¢ Hot key handling
e Cache warming
e Thundering herd prevention

9. Design a distributed configuration management system

Requirements:

¢ Configuration versioning
¢ Real-time updates
e Access control

Components:

¢ Config Store: ZooKeeper/etcd
¢ Change Notification: Watch mechanism
¢ Client SDK: Config access

Config Model:

data class Configltem(
val key: String,
val value: String,
val version: Long,
val environment: String

)
Design Considerations:

¢ Consistency requirements
e Change propagation



e Rollback mechanism

10. Design a distributed logging and monitoring system

Core Features:

e Log aggregation
e Real-time processing
e Alert generation

Components:

¢ Collectors: Log ingestion
¢ Stream Processor: Real-time analysis
¢ Time-series DB: Metrics storage

Log Structure:

data class LogEvent(
val timestamp: Long,
val level: String,
val service: String,
val message: String

)
Design Considerations:
¢ Data retention policy

¢ Query performance
e Storage optimization
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Coding and Debugging

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

1. Write a Kotlin function to flatten a nested list of integers

Solution:

fun flatten(list: List<*>): List = list.flatMap {
when (it) {
is List<*> -> flatten(it)
is Int -> listOf{(it)
else -> emptyList()
}
}

Key Points:

e Uses recursion to handle nested lists
¢ Handles mixed types safely using wildcards
e Returns flat list of integers

2. Implement a palindrome checker in Kotlin using extension functions

Solution:

fun String.isPalindrome(): Boolean {
val cleaned = this.lowercase().filter { it.isLetterOrDigit() }
return cleaned == cleaned.reversed()

}
Explanation:

e Implements as String extension function
¢ Handles case-insensitivity
e Removes non-alphanumeric characters

3. Write a Kotlin function to find the first non-repeating character in a string

Solution:

fun String.firstNonRepeating(): Char? =
groupingBy { it }.eachCount()
.entries
find { it.value==11}
?.key

Key Features:
¢ Uses functional programming approach

¢ Leverages Kotlin's collection operations
e Returns null if no non-repeating character exists

4. Implement a thread-safe singleton in Kotlin

Solution:

object ThreadSafeSingleton {
private var instance: Any? = null
fun getinstance(): Any =
instance ?: synchronized(this) {



instance ?: Any().also { instance = it }
}
}

Important Aspects:

e Uses double-checked locking pattern
e Leverages Kotlin's object declaration
¢ Thread-safe implementation

5. Write a Kotlin function to implement binary search on a sorted list

Solution:

fun > List.binarySearch(element: T): Int {
var left = 0
var right = size - 1
while (left <= right) {
val mid = (left + right) / 2
when {
this[mid] == element -> return mid
this[mid] > element -> right = mid - 1
else -> left =mid + 1
}
}

return -1

}

6. Implement a custom delegate property in Kotlin for lazy initialization with timeout

Solution:

class TimeoutLazy(private val timeout: Long, private val initializer: () -> T) {
private var value: T? = null
private var initTime: Long = 0
operator fun getValue(thisRef: Any?, property: KProperty<*>): T {
val current = System.currentTimeMillis()
return when {
value == null || current - initTime > timeout ->
initializer().also { value = it; initTime = current }
else -> valueas T
}
}
}

7. Write a Kotlin function to detect and break an infinite loop using coroutines

Solution:

suspend fun detectinfiniteLoop(block: suspend () -> Unit) {
withTimeout(5000L) {
withContext(Dispatchers.Default) {
block()
}
}
}

Key Features:

e Uses coroutines for async execution
¢ Implements timeout mechanism
e Safely handles cancellation

8. Implement a custom collection in Kotlin that maintains elements in sorted order

Solution:

class SortedList> : AbstractMutableList() {



private val items = mutableListOf()

override fun add(element: T): Boolean {
val index = items.binarySearch(element)
items.add(if(index < 0) -(index + 1) else index, element)
return true

}

override val size: Int get() = items.size

override fun get(index: Int): T = items[index]

override fun removeAt(index: Int): T = items.removeAt(index)

override fun set(index: Int, element: T): T =
throw UnsupportedOperationException()

}

9. Write a Kotlin function to implement deep copy of an object using reflection

Solution:

inline fun T.deepCopy(): T {
return this::class.primaryConstructor?.let { constructor ->
constructor.parameters.associateWith { param ->
this::class.memberProperties.find { it.name == param.name }
?.get(this)
}.let { constructor.callBy(it) }
} ?: throw lllegalArgumentException()

}

Features:

¢ Uses Kotlin reflection API
¢ Handles nested objects
¢ Preserves object structure

10. Implement a custom scope function in Kotlin similar to 'let' or 'run’

Solution:

inline fun T.withRetry(
attempts: Int = 3,
block: T.() -> R
):RA{
var lastException: Exception? = null
repeat(attempts) {
try { return block() }
catch (e: Exception) { lastException = e }
}

throw lastException ?: IllegalStateException()

}
Features:

¢ Custom scope function with retry logic
e Maintains receiver context
¢ Handles exceptions gracefully
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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 when you had to refactor a complex Kotlin codebase. How did you
approach it?

Situation: At my previous role, we inherited a legacy Android app with 100K+ lines of Java code
that needed to be modernized and migrated to Kotlin.

Task: Lead the refactoring effort while keeping the app functional and maintaining feature parity.
Action: |

Created a detailed migration plan with measurable milestones

Implemented automated Java-to-Kotlin conversion tools

Established new architectural patterns using Kotlin coroutines and Flow
Set up extensive unit testing with JUnit and MockK

Result: Successfully migrated 80% of the codebase to idiomatic Kotlin within 6 months, reduced
crash rates by 40%, and improved app performance by 25%.

2. Describe a situation where you had to optimize Kotlin code for better performance.

Situation: Our team's Kotlin-based backend service was experiencing high latency during peak
loads.

Task: Identify and resolve performance bottlenecks while maintaining code readability.
Action: |

Profiled the application using async-profiler

Identified inefficient collection operations

Implemented sequence operations for large datasets
Replaced blocking calls with coroutines

Result: Reduced average response time by 60% and CPU utilization by 35% while maintaining code
quality.

3. Tell me about a time when you had to mentor junior developers in Kotlin best
practices.

Situation: Our team hired three junior developers who were transitioning from Java to Kotlin.
Task: Help them become productive with Kotlin while maintaining code quality standards.
Action: |:

¢ Created a Kotlin style guide specific to our projects

¢ Conducted weekly workshops on Kotlin features

¢ Implemented pair programming sessions

e Set up automated code review checks

Result: Within 3 months, the junior developers were independently writing idiomatic Kotlin code and
contributing significant features.

4. Share an experience where you had to debug a complex issue in a Kotlin multiplatform
project.

Situation: Our team was developing a Kotlin Multiplatform Mobile (KMM) app with shared business
logic.



Task: Investigate and fix random crashes occurring only on iOS devices.
Action: |

Set up proper crash reporting for both platforms
Identified memory management issues in shared code
Implemented platform-specific memory handling
Created comprehensive integration tests

Result: Resolved the crashes, improved stability, and created documentation for handling similar
issues in future KMM projects.

5. Describe a situation where you had to make a difficult technical decision regarding
Kotlin architecture.

Situation: We needed to choose between Flow and RxJava for reactive programming in a new Kotlin
project.

Task: Evaluate options and make a decision that would best serve the project long-term.
Action: |

Created proof-of-concept implementations

Analyzed learning curves for the team

Evaluated integration with existing systems
Considered future maintenance requirements

Result: Chose Flow for better coroutines integration and simpler learning curve, resulting in 30%
faster feature delivery.

6. Tell me about a time when you had to implement a complex concurrent operation in
Kotlin.

Situation: Our app needed to process large datasets with multiple concurrent operations.
Task: Implement efficient parallel processing while maintaining data consistency.
Action: |

Designed a coroutine-based processing pipeline
Implemented structured concurrency patterns
Added proper error handling and cancellation

L]
[ ]
L]
¢ Created monitoring for concurrent operations

Result: Achieved 4x faster processing times while maintaining data integrity and system stability.

7. Share an experience where you had to balance technical debt versus new feature
development in a Kotlin project.

Situation: Our Kotlin codebase had accumulated technical debt while under pressure to deliver new
features.

Task: Create a strategy to address technical debt without stopping feature development.
Action: |:

¢ Created a technical debt inventory
¢ Implemented the boy scout rule

e Automated detection of code smells

¢ Allocated 20% of sprint time to refactoring

Result: Reduced technical debt by 40% over 6 months while maintaining feature delivery schedule.

8. Describe a situation where you had to implement security best practices in a Kotlin
application.

Situation: Our team was developing a financial application using Kotlin with sensitive data handling.

Task: Ensure the application met security requirements and best practices.



Action: I:

¢ Implemented encryption for data at rest

¢ Added secure coding practices guidelines

e Set up security static analysis tools

e Conducted security review sessions

Result: Successfully passed security audit with zero critical findings and received certification for
financial data handling.

9. Tell me about a time when you had to improve test coverage in a Kotlin project.
Situation: Inherited a Kotlin project with only 20% test coverage and frequent production issues.
Task: Improve test coverage and implement better testing practices.

Action: I

Created a testing strategy document

Implemented property-based testing

Added integration tests for critical paths
Set up CI/CD testing gates

Result: Increased test coverage to 80%, reduced production issues by 70%, and improved team
confidence in deployments.

10. Share an experience where you had to lead a major version upgrade of Kotlin in a
large project.

Situation: Our project needed to upgrade from Kotlin 1.3 to 1.5 across multiple modules.
Task: Plan and execute the upgrade with minimal disruption to development.

Action: I:

¢ Created a detailed upgrade plan

e Set up a test environment for validation

¢ Implemented incremental migration strategy

¢ Provided team training on new features

Result: Successfully upgraded all modules with zero production issues and enabled the team to use
new Kotlin features for better productivity.
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