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

1. How do you ensure security in your SRE practices?

Security Integration:

Infrastructure hardening
Automated security testing
Compliance monitoring
Incident response

Example Security Config:

security_controls = {
  'scanning': 'trivy',
  'compliance': 'inspec',
  'secrets': 'vault',
  'audit': 'falco'
}

2. Explain the concept of Service Level Objectives (SLOs) and how you would implement
them?

Service Level Objectives (SLOs) are target reliability metrics that define the acceptable level of
service performance. Here's a comprehensive implementation approach:

Key Components:

Define meaningful metrics (latency, availability, error rate)
Set realistic targets based on user expectations
Implement measurement systems
Create error budgets

Example SLO Implementation:

slo_config = {
  'availability': {'target': 0.999, 'window': '30d'},
  'latency': {'target': 0.95, 'threshold': '200ms'},
  'error_budget': 1 - 0.999
}

3. How would you design a large-scale monitoring system?

Key Design Principles:

Scalability through hierarchical collection
Data retention strategies
Alerting mechanism with proper thresholds
Metric aggregation and visualization

Example Architecture:

monitoring_stack = {
  'collectors': ['Prometheus', 'node_exporter'],
  'storage': 'VictoriaMetrics',
  'visualization': 'Grafana',



  'alerting': 'AlertManager'
}

4. Describe your approach to incident management and post-mortem analysis

Incident Management Process:

Detection and classification
Response team assembly
Communication protocols
Resolution tracking
Post-incident analysis

Post-Mortem Template:

postmortem = {
  'incident_id': 'INC-123',
  'timeline': [],
  'root_cause': '',
  'action_items': [],
  'lessons_learned': []
}

5. How do you implement automated deployment pipelines with built-in reliability
checks?

Pipeline Components:

Automated testing stages
Canary deployments
Rollback mechanisms
Performance validation

Example Pipeline Configuration:

pipeline_stages = {
  'build': ['unit_tests', 'security_scan'],
  'deploy': ['canary', 'monitoring_check'],
  'validate': ['performance_test', 'slo_check']
}

6. Explain your strategy for capacity planning and scaling

Capacity Planning Framework:

Resource utilization monitoring
Growth prediction models
Automated scaling policies
Cost optimization

Example Scaling Policy:

auto_scale_config = {
  'cpu_threshold': 70,
  'memory_threshold': 80,
  'scale_increment': 2,
  'cool_down': '300s'
}

7. How do you implement chaos engineering practices safely?

Chaos Engineering Implementation:

Controlled experiment design
Blast radius limitation
Monitoring and observability
Automated recovery



Example Chaos Test:

chaos_experiment = {
  'target': 'payment_service',
  'type': 'latency_injection',
  'duration': '10m',
  'abort_conditions': ['error_rate > 5%']
}

8. Describe your approach to managing configuration at scale

Configuration Management Strategy:

Version control integration
Environment separation
Secret management
Change validation

Example Config Structure:

config_management = {
  'store': 'etcd',
  'versioning': 'git',
  'validation': 'jsonschema',
  'encryption': 'vault'
}

9. How do you implement effective log aggregation and analysis?

Logging Architecture:

Centralized collection
Structured logging format
Index and search capabilities
Retention policies

Example Log Pipeline:

log_pipeline = {
  'collector': 'fluentd',
  'storage': 'elasticsearch',
  'search': 'kibana',
  'retention': '30d'
}

10. Explain your approach to implementing and managing service mesh

Service Mesh Implementation:

Traffic management
Security policies
Observability integration
Performance optimization

Example Istio Configuration:

mesh_config = {
  'proxy': 'envoy',
  'mtls': true,
  'tracing': 'jaeger',
  'retry_policy': {'attempts': 3}
}
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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. Explain how you would implement an LRU (Least Recently Used) Cache with a capacity
limit. What's the time complexity?

Key Implementation Points:

Use a HashMap for O(1) lookups and a Doubly Linked List to track order
Move accessed items to front of list
Remove from back when capacity exceeded

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

class LRUCache:
    def __init__(self, capacity):
        self.cache = {}
        self.capacity = capacity
        self.dll = DoublyLinkedList()

    def get(self, key):
        if key in self.cache:
            self.dll.move_to_front(self.cache[key])

2. How would you implement a thread-safe counter using a ConcurrentHashMap in Java?

Implementation Approach:

Use ConcurrentHashMap to ensure thread safety
Utilize atomic operations for increment
Avoid explicit synchronization

public class ThreadSafeCounter {
    private ConcurrentHashMap counter;
    
    public void increment(String key) {
        counter.computeIfAbsent(key, k -> new AtomicInteger(0)).incrementAndGet();
    }

3. Describe how you would implement a sliding window maximum algorithm for a stream
of numbers

Solution Overview:

Use a Deque to maintain candidates for maximum
Keep elements in descending order
Remove elements outside current window

def maxSlidingWindow(nums, k):
    result = []
    deque = collections.deque()
    for i, num in enumerate(nums):
        while deque and nums[deque[-1]] < num:
            deque.pop()

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

4. How would you implement a rate limiter using the token bucket algorithm?

Key Components:



Bucket with maximum capacity
Token refill rate
Thread-safe operations

class TokenBucket:
    def __init__(self, capacity, refill_rate):
        self.capacity = capacity
        self.tokens = capacity
        self.refill_rate = refill_rate
        self.last_refill = time.time()

Time Complexity: O(1) for token consumption check

5. Implement a concurrent read-write lock with preference for readers

Implementation Requirements:

Allow multiple concurrent readers
Exclusive access for writers
Reader preference implementation

class ReaderPreferredLock:
    def __init__(self):
        self.readers = 0
        self.writers = 0
        self.reader_lock = threading.Lock()
        self.writer_lock = threading.Lock()

6. How would you implement a distributed ID generator?

Key Considerations:

Uniqueness across nodes
Time-based component
Node identifier component
Sequence number

def generate_id(node_id):
    timestamp = int(time.time() * 1000)
    sequence = get_next_sequence()
    return (timestamp << 22) | (node_id << 10) | sequence

Properties: K-sortable, unique, scalable

7. Implement a thread-safe bounded queue with blocking operations

Implementation Details:

Fixed capacity circular buffer
Thread-safe operations
Blocking on full/empty

class BoundedQueue:
    def __init__(self, capacity):
        self.queue = [None] * capacity
        self.size = 0
        self.head = self.tail = 0
        self.lock = threading.Lock()

8. Design a consistent hashing implementation for load balancing

Key Features:

Virtual nodes for better distribution
Hash ring implementation
Minimal redistribution on node changes

class ConsistentHashing:
    def __init__(self, nodes, replicas):



        self.ring = {}
        self.sorted_keys = []
        for node in nodes:
            self.add_node(node, replicas)

9. Implement a thread-safe LRU cache with TTL (Time To Live) support

Implementation Requirements:

Thread-safe operations
Expiration checking
Automatic cleanup

class TTLCache:
    def __init__(self, capacity, ttl):
        self.cache = {}
        self.lock = threading.Lock()
        self.capacity = capacity
        self.ttl = ttl

Time Complexity: O(1) for get/put with periodic O(n) cleanup

10. Design a real-time event aggregation system using a sliding window

System Components:

Time-based window management
Efficient event counting
Memory-efficient storage

class EventAggregator:
    def __init__(self, window_size):
        self.window_size = window_size
        self.events = collections.deque()
        self.current_count = 0

Time Complexity: O(1) for event addition, O(k) for cleanup where k is expired events
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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. What are the key components and
considerations?

Key Components:

Hash Generation Service: Creates unique short URLs using algorithms like MD5/Base62
Database Design: NoSQL for URL mappings with TTL support
Cache Layer: Redis/Memcached for frequently accessed URLs
Load Balancers: Distribute traffic across multiple servers

Technical Considerations:

URL collision handling
Horizontal scaling strategy
Analytics tracking
Cache eviction policy

Sample Hash Generation:

def generate_short_url(long_url):
    hash = md5(long_url).hexdigest()
    return base62_encode(hash[:8])

2. How would you design a real-time chat system that can handle millions of concurrent
users?

Architecture Components:

WebSocket Servers: For real-time bidirectional communication
Message Queue: RabbitMQ/Kafka for message routing
Presence Service: Track online/offline status
Message Store: Cassandra for chat history

Scaling Considerations:

Connection pooling
Message fan-out optimization
Sharding strategy for chat rooms
Handling network partitions

// WebSocket connection handling
ws.on('message', async (msg) => {
  await kafka.publish('chat-events', msg);
  await redis.set(`presence:${userId}`, 'online');
});

3. Design a distributed rate limiter for an API Gateway. How would you implement it?

Implementation Approaches:

Token Bucket Algorithm: Flexible rate limiting
Redis-based Counter: Distributed tracking
Sliding Window: More accurate than fixed windows

Key Considerations:



Clock synchronization
Race conditions
Storage requirements
Failure handling

def check_rate_limit(user_id):
    key = f'ratelimit:{user_id}'
    count = redis.incr(key)
    if count == 1:
        redis.expire(key, 3600)
    return count <= MAX_REQUESTS

4. How would you design a highly available monitoring and alerting system?

Core Components:

Metrics Collection: Prometheus/DataDog
Time Series Database: InfluxDB/TimescaleDB
Alert Manager: Handle alert routing and deduplication
Visualization: Grafana dashboards

Key Features:

Anomaly detection
Alert aggregation
Incident management integration
Historical data retention

alert_rule = {
  'metric': 'http_error_rate',
  'threshold': '>0.05',
  'duration': '5m',
  'severity': 'critical'
}

5. Design a distributed job scheduling system. What are the essential components?

Core Components:

Job Queue: Redis/RabbitMQ for task distribution
Worker Nodes: Process jobs in parallel
Scheduler: Handles job timing and dependencies
State Store: Track job status and history

Features:

Job prioritization
Retry mechanisms
Dead letter queues
Resource allocation

class Job:
    def __init__(self, task, schedule, priority):
        self.task = task
        self.schedule = cron.parse(schedule)
        self.priority = priority

6. How would you design a scalable notification service supporting multiple channels
(email, SMS, push)?

Architecture:

Message Queue: Kafka for message routing
Channel Adapters: Interface with different providers
Template Engine: Message formatting
Rate Limiter: Prevent spam

Considerations:



Provider fallback
Delivery guarantees
Message prioritization
Analytics tracking

async def send_notification(user_id, template, channels):
    msg = template.render(user_context)
    for channel in channels:
        await channel_adapter[channel].send(msg)

7. Design a distributed caching system like Redis. What are the key features and
challenges?

Core Features:

Data Structures: String, List, Hash, Set
Eviction Policies: LRU, LFU, Random
Persistence: RDB and AOF options
Replication: Master-Slave setup

Challenges:

Consistency models
Network partitions
Hot key problem
Memory management

class CacheNode:
    def __init__(self):
        self.data = {}
        self.expires = {}
        self.eviction_policy = LRUCache()

8. How would you design a configuration management system for microservices?

Key Components:

Config Store: etcd/Consul/ZooKeeper
Version Control: Git integration
Change Management: Approval workflows
Client SDK: Config updates handling

Features:

Environment separation
Secret management
Change validation
Rollback support

class ConfigClient:
    def watch_key(self, key):
        return etcd.watch(f'/config/{key}',
                         callback=self.on_change)

9. Design a distributed logging system that can handle millions of events per second.

Architecture Components:

Log Collectors: Fluentd/Logstash
Message Queue: Kafka for buffering
Storage: Elasticsearch clusters
Search/Analytics: Kibana interface

Considerations:

Log rotation
Data retention
Index management



Cost optimization

def process_logs(event):
    parsed = json.loads(event)
    enriched = add_metadata(parsed)
    kafka.send('logs', enriched)

10. How would you design a distributed tracing system like Jaeger or Zipkin?

Core Components:

Trace Collector: Receive span data
Storage Backend: Cassandra/Elasticsearch
Query Service: Trace aggregation
UI: Visualization interface

Features:

Sampling strategies
Context propagation
Service dependency mapping
Performance analysis

def create_span(trace_id, parent_id):
    return Span(
        trace_id=trace_id,
        parent_id=parent_id,
        start_time=time.now()
    )
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Coding and Debugging
This section presents practical coding challenges and questions about debugging techniques.

1. Explain how you would debug a memory leak in a Python web application?

Systematic Debugging Approach:

Step 1: Use memory_profiler to identify growing memory patterns
Step 2: Take heap snapshots using objgraph
Step 3: Analyze reference cycles
Step 4: Check for:

import objgraph
objgraph.show_most_common_types()
objgraph.show_growth()
# Find reference cycles
objgraph.show_chain(
    objgraph.find_backref_chain(
        objgraph.get_leaking_objects(),
        objgraph.is_proper_module
    )
)

2. How would you implement a function to flatten a nested list in Python?

Solution:

Here's an efficient recursive implementation:

def flatten(lst):
    flat = []
    for item in lst:
        if isinstance(item, list):
            flat.extend(flatten(item))
        else:
            flat.append(item)
    return flat

Key points:

Handles arbitrary nesting levels
Uses recursion for clean implementation
Time complexity: O(n) where n is total elements

3. What tools and techniques do you use for memory profiling in production
environments?

Key Memory Profiling Tools:

memory_profiler: Line-by-line memory usage analysis
guppy3: Heap analysis and memory tracking
psutil: System and process memory monitoring
Valgrind: Memory leak detection

Best Practices:

Regular memory snapshots
Monitoring memory growth patterns
Setting up memory usage alerts
Using cProfile for performance analysis



4. How would you implement a rate limiter for API requests?

Implementation:

from time import time
from collections import deque

class RateLimiter:
    def __init__(self, max_requests, window_sec):
        self.max_requests = max_requests
        self.window_sec = window_sec
        self.requests = deque()
        
    def allow_request(self):
        now = time()
        while self.requests and self.requests[0] <= now - self.window_sec:
            self.requests.popleft()
        if len(self.requests) < self.max_requests:
            self.requests.append(now)
            return True
        return False

5. How would you implement a thread-safe singleton pattern in Python?

Implementation:

from threading import Lock

class Singleton:
    _instance = None
    _lock = Lock()
    
    def __new__(cls):
        with cls._lock:
            if cls._instance is None:
                cls._instance = super().__new__(cls)
        return cls._instance
        
    def __init__(self):
        self.initialized = True

Key features:

Thread-safe initialization
Lazy instantiation
Double-checked locking pattern

6. How would you implement a custom context manager for database connections?

Implementation:

class DBConnection:
    def __init__(self, config):
        self.config = config
        self.conn = None
    
    def __enter__(self):
        self.conn = create_connection(self.config)
        return self.conn
    
    def __exit__(self, exc_type, exc_val, exc_tb):
        if self.conn:
            self.conn.close()
        return False

Usage:

with DBConnection(config) as db:



    db.execute('SELECT * FROM users')

7. Explain how you would implement distributed logging in a microservices architecture?

Implementation Strategy:

Correlation IDs: Unique identifier per request
Log Aggregation: ELK Stack or Splunk
Structured Logging: JSON format

import structlog
logger = structlog.get_logger()
logger.info('api_request',
    correlation_id=request_id,
    service='auth',
    endpoint='/login',
    latency=response_time,
    status_code=200
)

8. How would you implement a circuit breaker pattern?

Implementation:

class CircuitBreaker:
    def __init__(self, failure_threshold, reset_timeout):
        self.failures = 0
        self.threshold = failure_threshold
        self.timeout = reset_timeout
        self.last_failure = 0
        
    def can_execute(self):
        if time.time() - self.last_failure > self.timeout:
            self.failures = 0
            return True
        return self.failures < self.threshold

Features:

Failure counting
Auto-reset after timeout
Threshold-based breaking

9. How would you implement a custom metric collection system for application
monitoring?

Implementation:

from collections import defaultdict
import time

class MetricsCollector:
    def __init__(self):
        self.metrics = defaultdict(list)
        
    def record(self, metric_name, value):
        self.metrics[metric_name].append({
            'value': value,
            'timestamp': time.time()
        })
        
    def get_average(self, metric_name, window_secs=60):
        now = time.time()
        recent = [m['value'] for m in self.metrics[metric_name] 
                 if now - m['timestamp'] <= window_secs]
        return sum(recent) / len(recent) if recent else 0

10. How would you implement a dead letter queue handler for failed async tasks?



Implementation:

class DeadLetterQueue:
    def __init__(self, max_retries=3):
        self.failed_tasks = []
        self.max_retries = max_retries
    
    async def process_failed_task(self, task, error):
        if task.retries < self.max_retries:
            task.retries += 1
            await self.retry_task(task)
        else:
            await self.move_to_dlq(task, error)

Key features:

Retry mechanism
Error logging
Failure analysis
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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 handle a major production incident. How did you
approach it?

Situation: At my previous role, we experienced a critical outage in our payment processing system
affecting 30% of transactions.

Task: As the on-call SRE, I needed to identify the root cause, restore service, and implement
preventive measures.

Action: I:

Quickly identified the issue using our monitoring dashboard showing increased latency
Discovered a recent deployment had introduced a memory leak
Implemented a rolling restart of affected services
Added memory utilization alerts

Result: Service was restored within 30 minutes, and we implemented automated memory
monitoring that prevented similar incidents.

2. Describe a situation where you had to make a difficult technical decision that impacted
system reliability.

Situation: Our team was dealing with increasing infrastructure costs and reliability issues in our
microservices architecture.

Task: I needed to propose and implement a solution that would improve reliability while managing
costs.

Action: I:

Analyzed service patterns and resource usage
Proposed consolidating certain microservices
Created a detailed migration plan
Implemented circuit breakers and fallback mechanisms

Result: Achieved 40% cost reduction and improved system reliability from 99.9% to 99.95%.

3. Share an example of how you improved monitoring or alerting in your previous role.

Situation: Our team was experiencing alert fatigue with over 200 daily notifications, many being
false positives.

Task: I was tasked with optimizing our alerting system to focus on actionable incidents.

Action: I:

Audited existing alerts and their response patterns
Implemented SLO-based alerting
Created alert severity tiers
Consolidated redundant alerts

Result: Reduced daily alerts by 80% while maintaining service quality and team response time.

4. Tell me about a time when you had to mentor a junior SRE team member.

Situation: A new SRE joined our team with development background but limited operations
experience.



Task: I was assigned to mentor them in SRE practices and on-call responsibilities.

Action: I:

Created a structured learning plan
Paired on incident responses
Reviewed their automation scripts
Provided feedback on postmortems

Result: Within 3 months, they were confidently handling P2 incidents independently and
contributing to our automation efforts.

5. Describe a situation where you had to balance competing priorities between
development speed and system reliability.

Situation: Product team wanted to launch a major feature quickly, potentially compromising our
reliability standards.

Task: I needed to ensure both rapid delivery and system stability.

Action: I:

Proposed a phased rollout strategy
Implemented feature flags
Created automated rollback mechanisms
Set up enhanced monitoring

Result: Successfully launched the feature with zero downtime and maintained our SLO
commitments.

6. Tell me about a time when you had to drive a major infrastructure change.

Situation: Our legacy monitoring system wasn't scaling with our growing microservices
architecture.

Task: I led the initiative to migrate to a modern observability platform.

Action: I:

Evaluated different solutions
Created a detailed migration plan
Built automated instrumentation
Trained the team on the new system

Result: Successfully migrated 200+ services with minimal disruption and improved mean time to
detection by 60%.

7. Share an example of how you handled disagreement with a colleague about a technical
approach.

Situation: A senior developer insisted on implementing custom load balancing instead of using
managed services.

Task: I needed to convince them of the benefits of using proven managed solutions.

Action: I:

Prepared cost-benefit analysis
Created reliability comparison data
Demonstrated maintenance overhead
Proposed a pilot project

Result: Successfully convinced the team to use managed load balancing, reducing operational
overhead by 70%.

8. Describe a situation where you had to improve system performance under tight
constraints.

Situation: Our API response times were degrading during peak hours, affecting customer



experience.

Task: I needed to improve performance without significant infrastructure changes.

Action: I:

Implemented request caching
Optimized database queries
Added connection pooling
Set up performance monitoring

Result: Reduced average response time by 60% and eliminated timeout errors during peak loads.

9. Tell me about a time when you had to lead a post-mortem analysis.

Situation: A critical service outage affected our platform for 2 hours during peak business hours.

Task: I was responsible for conducting the post-mortem and implementing preventive measures.

Action: I:

Gathered incident timeline data
Analyzed logs and metrics
Facilitated blame-free discussion
Documented findings and action items

Result: Identified and fixed three systemic issues and implemented new monitoring checks that
prevented similar incidents.

10. Share an example of how you improved automation in your previous role.

Situation: Team was spending 20+ hours weekly on manual deployment and configuration tasks.

Task: I needed to automate routine operations to improve efficiency.

Action: I:

Identified repetitive tasks
Developed Infrastructure as Code templates
Created automated deployment pipelines
Implemented configuration management

Result: Reduced manual ops work by 80% and decreased deployment errors by 90%.
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