
 
DesignGurus.io 

 

Grokking the System Design Interview 
 

Mastering System Design Interview  
(in 7 Steps) 

 

System design interviews can feel daunting, especially for junior developers, because they are open-
ended and cover large-scale systems without a single “right” answer.  

The key to success is a structured approach that ensures you address all important aspects of the 
design.  

In this guide, we’ll walk through a proven 7-step framework to tackle system design interview 
questions systematically.  

This framework will help you clarify the problem, break it down into manageable parts, and cover both 
functional requirements and critical system qualities (like scalability and reliability).  

By following these steps: clarify requirements → estimate scale → define interfaces → model 
data → propose high‑level architecture → dive deep on components & trade‑offs → stress test 
for bottlenecks, you will be well-prepared to design robust systems under pressure. 

 

An infographic summarizing the 7-step system design interview framework. Each step addresses a 
critical aspect of designing a large-scale system, from clarifying what's needed to identifying 

performance bottlenecks. By following this sequence, candidates ensure they cover the system’s 
functionality as well as its scalability, reliability, and other key qualities. 
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Let’s dive into each step with explanations.  

We will use a Twitter-like social network as a running example to illustrate how to apply each step. 
The same approach can be adapted to design any system, whether it’s a chat application, an e-
commerce platform, or a ride-sharing service. 

Step 1: Clarify Requirements 

The first and most important step is to clarify the requirements and scope of the system. Start by 
asking questions to ensure you understand exactly what needs to be built and what is out of scope.  

System design problems are intentionally open-ended, so it’s up to you to define the boundaries of 
the solution before jumping in. 

Goals of this step: Identify the core features, the users, and any constraints or assumptions. By 
doing so, you avoid designing something off-target. Spend a few minutes here; it lays the foundation 
for everything else. 

Key questions to ask (using our Twitter example): 

● What are the core features? – For a Twitter-like service, should users be able to post tweets 
(text, images, videos)? Can they follow other users and see a timeline of tweets? Are there 
any additional features needed, such as search or direct messaging? 
 

● What’s in-scope vs out-of-scope? – Are we responsible for designing the front-end client or 
just the back-end system? For instance, in an interview, you might focus only on the server-
side infrastructure (APIs, database, etc.) and assume the mobile/web app is handled 
elsewhere. 
 

● Are there specific constraints or performance requirements that need to be met? – Ask about 
expected latency, consistency requirements, or uptime. For example, does the system need 
real-time updates (low latency) for tweet delivery? Are there any compliance requirements, 
such as GDPR, or security needs, like end-to-end encryption for messages? 
 

● Who are the users, and what are their usage patterns? – Understanding the target audience 
(e.g., millions of global users vs. an internal company app) helps set context. For Twitter, 
users will create content and consume a feed. Are we designing for average users, power 
users, or both? This can affect decisions later (e.g., handling celebrity accounts with millions of 
followers). 

By clarifying requirements, you ensure you solve the right problem.  

For example, if the interviewer only cares about designing the back-end for storing and delivering 
tweets, you shouldn’t waste time talking about user interface design or mobile app details.  

Clarifying the scope also helps you prioritize features in case time is limited. It’s better to nail down a 
few core features than to cover many vaguely. 
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Real-world tip: Interviewers appreciate when candidates take this step seriously. It shows good 
communication skills and a product mindset. In real system design at work, misunderstanding 
requirements can lead to costly rework, so this habit is valuable beyond interviews. 
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Step 2: Estimate Scale (Back-of-the-Envelope Estimation) 

Once the requirements are clear, the next step is to estimate the scale at which the system will 
operate. This is often done with rough “back-of-the-envelope” calculations. 

The goal is not to get exact numbers, but to understand the order of magnitude of the problem – are 
we dealing with hundreds of users or hundreds of millions?  

A system serving 1,000 daily active users can be designed very differently from one serving 100 
million. 

Goals of this step: Determine the expected load on the system in terms of data size, traffic volume, 
and growth. These numbers will heavily influence your design choices around scalability, data 
partitioning, caching, and more.  

If you skip this step, you risk over-engineering or under-engineering your solution. 

What to estimate: 

● Traffic volume: How many requests per second (RPS) should the system handle? Or per 
day? For our Twitter example, estimate how many tweets are posted and read. For instance, 
Twitter might see on the order of hundreds of millions of tweets per day. If we assume 500 
million tweets a day, that’s about 5,800 tweets per second on average (500M / 24*3600 ≈ 
5,800). Also consider read requests: each user’s timeline fetch is read-heavy traffic. 
 

● Data storage: How much data will be stored, and how fast will it grow? Estimate the size of an 
average tweet (e.g., 280 characters plus maybe an image or video reference). If text tweets 
are say 100 bytes on average, 1 billion tweets would be 100 GB of text. If 10% of tweets 
include media (images/videos), and each media is, say, 50 KB, that’s an additional 5 TB per 
day of media storage. Over a year or more, this accumulates to petabytes. These estimates 
inform whether we need a distributed storage solution. 
 

● Bandwidth: How much network bandwidth will be used for data transfer? For example, 
serving images and videos to users might require significant outgoing bandwidth. If our system 
handles 5 TB of new media daily, that’s about 60 MB/s of inbound data. Serving that content to 
users (outbound) could be even higher, necessitating content delivery networks (CDNs) for 
efficiency. 
 

● User base and growth: How many total users and daily active users do we expect? For 
example, if Twitter has 300 million monthly active users, design decisions like how to distribute 
data geographically or how to partition databases might come into play. Also, consider growth: 
will usage double in a year? A good design should accommodate future growth or, at the very 
least, be extensible. 
 

By running through these numbers, you can derive crucial design implications.  
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In our Twitter example, handling 5,000+ tweets/sec suggests we’ll need horizontal scaling for 
writing tweets (multiple servers, possibly sharded databases).  

Storing petabytes of data means a single machine’s disk won’t suffice – we’ll likely need distributed 
storage or databases.  

If we have millions of read requests per second (since each active user might load their timeline 
frequently), we might need aggressive caching and database replicas. 

Estimating scale also guides capacity planning.  

If you know roughly the traffic, you can decide: do I need a cluster of 10 servers or 1000 servers?  

Do I need to partition my database, and if so, how (by user ID, by tweet ID, etc.)?  

For instance, if one database can handle 10k writes per second, and we need to handle 100k, we’ll 
need to shard across at least 10 databases or use a high-throughput data store. 

Real-world tip: These estimates don’t have to be perfect; interviewers care about the thought 
process. State your assumptions (e.g., “Let’s assume we have 200 million daily active users and each 
posts 5 tweets a day…”).  

Even if your numbers are slightly off, the important part is demonstrating scalability awareness.  

At work, approximate numbers help engineers decide if an architecture needs a simple two-server 
setup or a complex distributed system.  

Interviewers want to see that you won’t design a fragile single-server solution for a problem like 
Twitter, and conversely that you wouldn’t overcomplicate a small-scale system. 

Step 3: Define System Interfaces (APIs) 

After understanding the requirements and scale, the next step is to define the system’s interfaces, 
typically as APIs.  

Defining interfaces means explicitly stating what endpoints or methods the system will expose, what 
inputs they take, and what outputs they produce.  

Essentially, you are writing the contract of the system: how external or internal clients will interact 
with your system’s functionality. 

Goals of this step: Establish a clear contract and make sure you and the interviewer agree on how 
the system will be used. It also forces you to think through the key operations the system must 
support, which ensures you haven’t missed a requirement.  

Additionally, defining APIs early can help identify if any requirements were misunderstood (if your API 
doesn’t cover a feature, it may be because you forgot something). 
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For our Twitter-like design, some core APIs might be: 

● postTweet(userID, content, mediaData, timestamp) -> tweetID – Allows a 

user to create a new tweet (with text and optional media). It returns an ID for the new tweet. 
You might include parameters like the user’s ID, the tweet text, maybe a media attachment (or 
a reference to one), and a timestamp. 
 

● getTimeline(userID, topN, lastSeenTweetID) -> [tweets] – Retrieves the 

timeline (news feed) for a user. This could return a list of tweets (perhaps the most recent N 
tweets from people the user follows). We might include pagination parameters or 

lastSeenTweetID to get older tweets beyond the latest ones. 

 

● followUser(followerID, followeeID) -> success/failure – An API to follow 

another user. This affects the relationship data and will impact timeline generation (the follower 
will now see followee’s tweets). 
 

● likeTweet(userID, tweetID) -> success/failure – Records that a user liked a 

tweet, incrementing like counts and possibly triggering a notification. 
 

● searchTweets(query) -> [tweets] – If search is in scope, an API to search tweets by 

keywords or hashtags could be defined. 
 

● (We should only define APIs for features we decided are in scope. For simplicity, let’s assume 
basic tweeting, following, timeline, and like functionality for now.) 
 

You don’t need to list every possible API, but focus on the core interactions.  

In many interviews, it suffices to outline 2-3 main APIs.  

For example, post tweet, get timeline, maybe manage follow. This confirms that your system will 
indeed provide these functions and clarifies what input/output looks like. 

Defining interfaces also touches on data contracts and possibly the structure of data sent/received 
(though you don’t usually write out full JSON schemas in an interview unless necessary). It can also 

prompt discussion on authentication (“How do we know userID is authenticated?  

Perhaps we assume an auth token is handled elsewhere.”) or on whether the API is RESTful, gRPC, 
etc., though deep discussion on protocol usually isn’t needed unless relevant. 

Real-world tip: In actual system design, defining APIs is crucial for teamwork: it allows different 
teams or components to work against an agreed-upon contract.  

In an interview, it demonstrates that you think about how the system is used externally and ensures 
you’ll build something that matches the user’s needs.  
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It’s also much easier to discuss and reason about a system when you can say “When the user posts a 

tweet (via postTweet API), it goes to Service X, which then does Y…” etc. It makes your explanation 

concrete. 

Step 4: Model the Data 

With the interfaces defined, you know what kind of data is flowing in and out.  

Now, design the data model – how the system will store and organize information.  

A well-thought-out data model identifies the key entities (objects) in the system and how they relate to 
each other. This step often involves deciding what databases or storage systems to use (SQL vs 
NoSQL, etc.) and how to structure the data for efficient operations. 

Goals of this step: Determine the schema of your data (tables, collections, etc.), including what 
information each entity holds and the relationships between entities. This will impact everything from 
storage options to the ease of querying or updating data. Early data modeling ensures you capture all 
necessary data for the features and can reveal if you missed an entity or attribute in the requirements. 

For our Twitter example, the core data entities might include: 

1. User – stores user account information. For example: UserID, Username, Name, 
Email, HashedPassword, ProfilePhotoURL, CreatedAt, LastLoginTime, 
etc. Every user account is a record in the Users table. 

 

2. Tweet – stores the content of each tweet. For example: TweetID, UserID (author), 
Content (text), MediaURL (if an image/video is attached), Timestamp, 
LikeCount, RetweetCount. Each tweet record might also have pointers or foreign keys 

linking to the user who posted it. 
 

3. FollowRelation – represents the “follows” relationship between users. You can have a table 

mapping follower to followee: e.g., FollowerID, FolloweeID, CreatedAt. This allows 

us to quickly lookup who a user is following or who follows a user. 
 

4. Like (or Favorite) – records likes on tweets: e.g., LikeID, UserID (who liked), 
TweetID (liked content), Timestamp. This could also be part of a generic 

interactions table, but separating is fine. 
 

5. (Optional) Media – if we need to store media metadata separately, or perhaps just store media 
in an object storage and keep a URL in the Tweet record. 
 

6. Timeline – we might not explicitly store this as an entity (it can be generated on the fly from 
Tweets + Follow relations, or precomputed in a cache), but some designs might maintain a 
cached timeline per user. 
 



 
DesignGurus.io 

 

Grokking the System Design Interview 
 

When defining the data model, also discuss storage choices: 

● Will you use a relational database (SQL) or a NoSQL store? For example, user accounts and 
relationships might fit well in a SQL database (with JOINs for relational data), whereas the 
volume of tweets might push you towards a NoSQL or sharded SQL solution. You might 
mention: “For strict consistency on user profiles and small data, a SQL DB like PostgreSQL 
could work. For storing billions of tweets, maybe a NoSQL database like Cassandra or a 
distributed SQL like CockroachDB might be better for horizontal scaling.” 
 

● How to store media files (images/videos)? Usually, large binary media is stored in an object 
storage (like Amazon S3 or a cloud storage service) and not in the database itself. We save 
just the URL or ID of the media in the Tweet record. 
 

● Consider indexes: We would index tweets by TweetID, maybe by UserID (to fetch all tweets 
by a user quickly, useful for generating their followers’ timelines in some designs). We would 
index the FollowRelation by follower (to get who I follow) and by followee (to get all followers of 
a user, if needed). 
 

● Partitioning: If using multiple databases or shards, we need a sharding strategy. For 
example, we might shard tweets by TweetID or by UserID. Sharding by UserID could ensure 
all tweets by one user live on the same shard, which is useful if we often fetch a single user’s 
tweets (like for their profile page or for distributing to followers). However, a single very popular 
user (with many followers or who tweets a lot) could become a hotspot. So maybe we choose 
to partition by TweetID (which is roughly time-ordered and distributes load) or use a 
combination. 
 

Relationships and data flow: By modeling data, you can explain how a tweet travels: it’s stored in 
the Tweet table, and the system knows who follows whom via the FollowRelation table to build 
timelines.  

If a user likes a tweet, we insert into the Like table and increment a like count in the Tweet record 
(possibly using a transaction or a distributed counter, depending on DB choice). 

Real-world tip: In real systems, the data model is often the first thing engineers design (after 
clarifying requirements) because it affects every layer of the application.  

A mistake in the schema can lead to inefficient queries or difficulty scaling later.  

In an interview, showing that you think about data (and not just about servers and network) 
demonstrates a holistic understanding. It’s also a chance to show knowledge of databases: e.g., 
knowing that NoSQL is good for simple, scalable writes but might sacrifice joins versus SQL 
which gives strong consistency and complex querying but can be harder to scale horizontally.  

You don’t have to deep-dive on CAP theorem or consistency here unless relevant, but noting why you 
lean towards a certain storage solution for the use-case is valuable. 
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Step 5: High-Level Architecture Design 

Now that we know what we’re building, how much load it must handle, and how data is structured, we 
can sketch the high-level architecture.  

This means drawing a block diagram of the major components and how they interact.  

The purpose is to show the overall solution outline: clients, servers, databases, and any other 
important pieces like caches or message queues, and how data flows through them. 

Goals of this step: Provide a bird’s-eye view of the system. Identify all core components needed to 
fulfill the requirements end-to-end. Ensure you have components to handle each major function (e.g., 
application logic, data storage, load balancing, etc.). At this stage, keep it at a summary level – you’re 
not detailing every microservice or algorithm, just the main building blocks and connections. 

For our Twitter-like system, a possible high-level architecture could be: 

● Clients: Users will access the system via a mobile app or web browser. These clients talk to 
our backend through the internet. 
 

● Load Balancer: A load balancer sits in front of our servers to distribute incoming requests 
(tweets, timeline fetches, etc.) across multiple application servers. This ensures no single 
server is overwhelmed and allows horizontal scaling of the web/app tier. 
 

● Application Servers: These are the stateless servers (possibly a cluster of them) that host 
the application logic and APIs. They handle requests like posting a tweet or reading a timeline. 
Multiple servers can run in parallel to handle many users concurrently. They will often be 
deployed in multiple availability zones or data centers for reliability. 
 

● Database(s): We likely have a primary data store for core data. This could be a relational 
database cluster for user data and relationships, and perhaps a separate storage cluster for 
tweets. We might use replication (read replicas) to handle heavy read traffic on tweets or user 
data. Or we could have a combination: e.g., a SQL database for user accounts and 
relationships, and a NoSQL datastore for tweets and timelines to scale writes. 
 

● Cache: A distributed cache (like Redis or Memcached) to store frequently accessed data in 
memory for quick retrieval. For Twitter, caching is crucial for performance – for example, 
caching user timelines or popular tweets to avoid querying the database for every read. We 
might have a cache in front of the timeline generation or for the most recent tweets of popular 
users. 
 

● Object Storage & CDN: For serving images and videos in tweets, we’d use an object storage 
service (for durability and scale) and a CDN (Content Delivery Network) to cache and deliver 
media content quickly to users globally. For example, user uploads an image with a tweet – 
the image file is stored in Amazon S3 (or similar), and served to other users via a CDN, while 
our system just stores the URL. 
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● Async Processing: (Optional, but common) Components like message queues or stream 
processors for background tasks. For example, sending out notifications, processing fan-out 
for timelines (if we precompute timelines), or analytics. In a Twitter design, when a tweet is 
posted, we might send messages to a Timeline service that pushes that tweet to followers’ 
timeline stores, or to a Notification service to alert followers. This can be done 
asynchronously via a message queue (like Kafka) to decouple the immediate tweet post 
operation from expensive fan-out work. 
 

● Analytics/Monitoring: Although this may not be asked in basic interviews, mentioning that we 
would have monitoring (such as using tools to track server health, logs, and performance 
metrics) demonstrates completeness. For example, we’d want to monitor the number of tweets 
per minute, the latency of timeline requests, and so on, to catch any problems. 
 

 

A simplified high-level architecture for a social network like Twitter.  

 

The diagram shows how users (clients) connect through a Load Balancer to multiple Application 
Servers (ensuring horizontal scaling).  

The application servers interact with a Database (for persistent data like Users, Tweets, Follows) and 
use a Cache (e.g., Redis) to retrieve popular or recent data quickly.  
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User-uploaded media is stored in an Object Storage service, and delivered via a CDN to offload 
bandwidth.  

This high-level design covers the major components and their interactions, ensuring that read and 
write requests are handled efficiently and reliably. 

At this point, you should describe the interactions in your diagram: For instance, explain the 
request flow for key actions: 

● Posting a Tweet: The client sends a request to postTweet API. The load balancer routes it to 

one of the application servers. That server writes the tweet data to the database (and perhaps 
to a cache or a queue for fan-out). The server returns success to the client. Meanwhile, maybe 
an asynchronous process handles notifying followers or updating timeline caches. 
 

● Reading a Timeline: The client calls getTimeline. The request goes through the load 

balancer to an app server. The app server might first check a cache: if the user’s timeline is 
cached (precomputed or stored recently), return from cache; if not, it queries the database (or 
a specialized timeline storage) to fetch recent tweets from followed users, perhaps computes 
the timeline (sorting/merging tweets), stores it in cache, and returns the result. Using a cache 
here greatly speeds up frequent timeline views. 
 

● Following a User: Client calls follow API, goes to app server, which inserts a record in the 
Follow table and possibly triggers a recompute of the follower’s timeline or sends a notification, 
etc. 

These flows ensure all components in your high-level design have a role. 

If a component in your diagram doesn’t get mentioned in any flow, consider whether it’s needed. 

Real-world tip: The high-level design discussion is often where you demonstrate knowledge of 
systems architecture.  

Talking about load balancers, why we need them (prevent overload and allow scaling out), or why we 
separate the application layer from the database layer, etc., shows you understand multi-tier 
architecture.  

It’s also good to mention things like redundancy (e.g., “We would have multiple app servers behind 
the load balancer, so if one fails, others carry on.  

Similarly, we’d have a primary database with replicas for failover.”).  

High availability considerations (no single point of failure) are often top-of-mind in system design.  

If not already implied, you can mention that the load balancer itself could be redundant (or using a 
managed LB service), caches may be clustered, databases replicated, etc. 

Don’t forget to be pragmatic: not every design needs every component. If something isn’t needed for 
the scale or requirements, you can simplify.  
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For example, if our scale was small, maybe one database is enough without sharding.  

But since our Twitter example is massive, we’re assuming a need for heavy-duty scaling components. 

Step 6: Detailed Design Deep-Dive (Components & Trade-
offs) 

After presenting the high-level architecture, the interviewer will often ask you to deep-dive into a few 
specific components or areas of the design.  

This step is about zooming in on the most critical or complex parts of the system and discussing how 
to implement them, considering different approaches and their trade-offs. It’s impossible to detail 
every piece in a short interview, so a couple of key topics are usually selected.  

 Common focus areas include: data partitioning, caching strategies, load balancing algorithms, 
consistency models, etc. 

Goals of this step: Demonstrate in-depth understanding of the chosen components, including design 
decisions and trade-offs. Show that you can analyze different ways to do something and reason about 
which is best under the given constraints. Also, address how the component scales, fails, or could be 
improved. 

Continuing with our example, let’s consider a few deep-dive topics for a Twitter-like system: 

● Timeline Generation (Fan-out vs Fan-in): One of the hardest parts of a Twitter design is 
generating each user’s home timeline (the feed of tweets from people they follow). We can 
discuss two approaches: 
 

○ Fan-out on write: When a user posts a tweet, immediately push that tweet to all of their 
followers’ timeline storage (e.g., insert a record in a timeline feed for each follower). 
This means writes can be heavy (if someone has 1M followers, that one tweet results 
in 1M inserts), but then reading the timeline is fast (just read pre-prepared feed). 
 

○ Fan-out on read: Don’t pre-store anything. When a user requests their timeline, 
dynamically fetch the latest tweets from each person they follow (e.g., query the 
Tweets table for each followee, merge results). This makes reads slower (especially if 
following many people), but writes are cheap. 
 

○ Hybrid: Many real systems use a mix: for regular users with few followers, do fan-out 
on write (not too expensive). For celebrity users with millions of followers, do fan-out on 
read for those followers (so the posting doesn’t overwhelm the system). 
 

○ Trade-offs: Fan-out on write optimizes read performance (which is great because 
reads happen far more than writes in social networks), at the cost of write amplification. 
It can also consume a lot of storage (duplicating tweets in many feeds). Fan-out on 
read saves space and write cost but can lead to high read latency and more compute 
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on reads. A hybrid attempts to get the best of both, but adds complexity. 
 

○ Whichever approach, mention how you’d implement it. For example, if doing fan-out on 
write, you might have a Timeline Service that listens to new tweet events (via a 
queue) and updates timeline caches or tables. If doing fan-out on read, you might rely 
heavily on caching recent tweets per user so that assembling a timeline doesn’t always 
hit the DB for every user followed. 
 

● Data Partitioning (Sharding): We touched on this in data modeling, but if the interviewer is 
interested, discuss how to shard the tweet data or user data across multiple databases or 
servers. 
 

○ If using a SQL database for tweets, you’ll likely need to shard by some key because 
one machine cannot handle billions of rows efficiently. Sharding by UserID can keep 
user’s data together but can create uneven load if some users are extremely active. 
Sharding by TweetID (e.g., by time or random distribution) can evenly spread out 
tweets but then gathering one user’s tweets or one user’s timeline requires possibly 
hitting multiple shards. 
 

○ Mention how to track shards (maybe a separate service or a known hash function). 
 

○ If using NoSQL (like Cassandra), that system inherently partitions data (often by a 
primary key which could be userID or tweetID). You might explain how Cassandra 
would partition tweets by userID (as a partition key) giving efficient per-user queries 
and distributing across cluster. 
 

○ Also consider hotspots: e.g., if a celebrity tweets and 10 million people try to read it, 
how do we avoid one database node being slammed? Perhaps by replicating that data 
or using a cache heavily. 
 

● Caching Strategy: We have a cache, but dive deeper: 
 

○ What data to cache? Likely timelines (the assembled feed for each user) especially for 
users who check frequently. Also cache popular tweets or profiles that are requested 
often. We may also cache the results of expensive read queries (like the list of a user’s 
100 newest tweets if that’s needed often). 
 

○ Where to cache? Possibly at multiple points: an application-layer cache (in-memory on 
the app server or a distributed cache cluster). Maybe even browser-level caching for 
static resources (though that’s front-end). 
 

○ Cache invalidation – always an important detail. For example, if we cache a user’s 
timeline and that user just followed someone new, their cached timeline is now stale 
(missing tweets from the new followee). We’d need to invalidate or update it. Or if a 
new tweet arrives from someone they follow, how to update the cached timeline? 
These details show that you are aware of consistency issues. One approach: attach a 



 
DesignGurus.io 

 

Grokking the System Design Interview 
 

short TTL (time-to-live) to timeline caches (so they refresh every X seconds), and/or 
actively update caches when writes occur (e.g., the timeline service updates some 
cache entries). 
 

○ Eviction policy: Use an appropriate eviction strategy (Least Recently Used - LRU is 
common) so that less-accessed data gets evicted first. Mention that if memory is 
limited, you’d want to evict timelines of users who haven’t logged in recently, rather 
than those who are actively refreshing. 
 

● Load Balancing & Failover: We have a load balancer; here you could talk about algorithms 
(round-robin, IP-hash, etc.) or mention global load balancing if our service is in multiple 
regions (like directing users to the nearest server location). 
 

○ Also mention fault tolerance: if an app server dies, the load balancer stops sending 
traffic to it, etc. If a whole data center goes down, maybe a DNS-based global load 
balancer shifts users to a backup region (this is more advanced, but showcases 
resiliency thinking). 
 

● Consistency and Trade-offs: For example, the choice between using a relational DB vs. 
eventual consistency in NoSQL could be discussed. In Twitter, an eventual consistency model 
is often acceptable for things like counts (your like count might update a second later) or 
slightly delayed timelines, since the system prioritizes availability and performance. You can 
mention that design decision: we might prefer an eventually consistent, highly available 
system (AP in CAP theorem terms) for the feed, rather than a strongly consistent but slower 
system. 
 

○ E.g., “If a user tweets and immediately refreshes their timeline, should they always see 
their tweet? Ideally yes (read your own write consistency), but if we had a highly 
distributed system, there might be slight delays. We’d strive to design to show it 
instantly by maybe returning the tweet in the response of postTweet and showing it 
client-side while background propagation happens.” 
 

In discussing these, always frame the pros and cons: 

● Option A vs Option B: Explain why you might choose one. Interviewers love hearing reasoning 
like “I considered approach X, which has these advantages and drawbacks, and approach Y 
with other trade-offs. Given our requirements (maybe low latency reads and willingness to 
spend storage), I’d choose X for this system.” 
 

● This shows that you understand there’s no one perfect design — engineering is about trade-
offs. For instance, “Using a relational database makes it easy to do joins (like getting user and 
tweet info together), but it might not scale to our write volume without sharding. Using a 
NoSQL store like Cassandra scales writes better and is always available, but we lose those 
flexible queries and have to handle eventual consistency. Given Twitter’s scale, many actual 
designs use both: a combination of systems for different parts (maybe MySQL for user data 
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and Cassandra for tweets).” 
 

Real-world tip: Deep dives are where your personal experience or extra study can shine. ,cIf you’ve 
read about specific techniques (like how Twitter uses Redis caches heavily, or how they handle the 
fan-out problem, or techniques like Graph databases for social graph, etc.), you can mention them 
if relevant.  

Just be sure to explain them clearly to show you grasp how they work. It’s better to thoroughly explain 
a simple concept than to name-drop a fancy technology without context. 

Also, follow the interviewer’s cues: if they seem interested in one topic, focus there.  

If they ask a pointed question like “How would you scale the database?” they probably want to hear 
about partitioning or replication more than caching, for example. 

Step 7: Stress Test and Identify Bottlenecks 

Finally, after assembling the design, you should evaluate its weaknesses and bottlenecks.  

No design is complete without considering what could go wrong or what might become a scalability 
limit.  

In interviews, explicitly discussing potential bottlenecks and failure points shows proactiveness — 
you’re thinking like an engineer who will have to run this system in production. 

Goals of this step: Analyze the design for any single points of failure, performance chokepoints, or 
areas that might not scale well. Then propose strategies to mitigate those issues.  

Essentially, you are “stress testing” the design in theory: If the traffic doubles, what breaks first? If a 
server dies, does the system stay up?  

This demonstrates your ability to build resilient, scalable systems, not just functional ones. 

Common areas to review for our design: 

● Single Points of Failure (SPOF): Does any component being down bring the whole system 
down? For instance, if we had one database instance for all tweets, that’s a SPOF — if it 
crashes, no one can tweet or read timelines. Solution: add replication (master-slave or 
primary-replica setups) so that if the primary fails, a replica can take over. Similarly, a single 
load balancer could be a SPOF; in practice we’d use at least two in failover, or a highly 
available managed LB. 
 

● Database Bottleneck: Even with sharding, maybe one shard could become hot. Or the write 
throughput of our database cluster might be a limit. We should recognize, say, “The database 
write capacity might be our first bottleneck when traffic scales. To mitigate this, we can add 
more shards (horizontal scaling) or introduce a write queue to buffer bursts. Also, using 
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denormalized schema (like storing precomputed timelines) can shift load from read-time to 
write-time, depending on what’s more scalable.” 
 

● Cache Thrashing or Misses: If our cache hit rate is low for some reason, then the database 
will get thrashed by reads. We should ensure we have enough cache capacity and maybe 
warm popular caches. Also, consider fallback: if the cache layer fails entirely (e.g., Redis goes 
down), our system should still function (though slower) by directly reading from DB. Having a 
plan like “fallback to DB if cache fails, and perhaps have multiple cache nodes for redundancy” 
is good. 
 

● Network and Bandwidth: If users are global, the distance to our servers could cause latency. 
Using CDNs for static content we mentioned; we might also consider deploying servers in 
multiple regions with a global traffic director. Bottlenecks like network links can be addressed 
with CDNs, load balancing across regions, etc. Also note if internal network calls (between 
services or to the database) could saturate the network at high throughput, one might need 
segmentation or higher bandwidth links. 
 

● Latency sensitive components: Identify if any part of the design could slow everything down. 
For example, if timeline generation on read does 100 database lookups (for each followee), 
that could be slow. That’s a bottleneck by design. The mitigation was to switch to fan-out on 
write or caching. So you can tie bottlenecks to design choices made earlier. 
 

● Monitoring & Autoscaling: This often goes with bottlenecks – how do we detect we’re 
nearing capacity? We would set up monitoring for metrics (QPS, CPU, memory, queue 
lengths, etc.). If we see a spike, we might auto-scale application servers or add more DB 
shards. Mentioning an alert system (like triggering an alert if error rate goes up or if response 
time slows down) shows an understanding of operating the system, not just designing it. 
 

● Graceful Degradation: In real large systems, sometimes you include features to handle 
overload. For example, if the system is overwhelmed, maybe temporarily turn off some non-
critical features (like very expensive search queries or showing slightly stale data) instead of 
total failure. This is an advanced consideration but impresses if relevant – though use it 
appropriately and briefly. 
 

To illustrate, let’s pick one scenario: “What if one day we have a celebrity join who has 100 million 
followers – when they tweet, how does our system handle that burst?”  

This is a stress scenario.  

If we did fan-out on write, that one tweet could generate 100 million write operations (one per 
follower). That’s huge.  

How to mitigate? 
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● We might detect such a user and handle them differently (maybe don’t immediately push to all 
followers; switch those to fan-out on read for that event, or throttle the fan-out). 
 

● We might use batching or queueing: instead of hammering the database with 100M writes at 
once, push them into a queue and process gradually or in chunks. 
 

● Or use a distributed system like Kafka, which can handle high throughput, to manage the fan-
out pipeline. 
 

Another scenario: “Our main database can handle 10k writes/sec, but we projected possibly needing 
20k writes/sec. How to avoid hitting that ceiling?”  

Solutions: partition the database (double the shards), optimize writes (maybe some write-behind 
caching or aggregating multiple small writes into one), or even consider alternative data stores 
optimized for high writes (like Cassandra or DynamoDB have high write throughput). 

Real-world tip: This step shows the difference between a novice and an experienced designer. Even 
if a design meets requirements on paper, experienced engineers always think “what if it breaks or 
grows?” By bringing up bottlenecks yourself, you demonstrate foresight. In actual jobs, this means 
fewer outages and a system that can handle real-world variability. Interviewers love when you 
preempt the “what are the weaknesses?” question by addressing it proactively. 

Also, discussing bottlenecks can sometimes loop back to earlier steps – perhaps a bottleneck leads to 
a design change.  

That’s okay; show that iterative thinking.  

For instance, “I realize that doing a read of 100 database calls for timeline is a bottleneck; that’s why 
earlier I proposed caching or precomputing timelines. That trade-off improves this bottleneck at the 
cost of more storage use.” It ties the narrative together. 

Finally, ensure you mention fault tolerance: say clearly what happens if major components fail: 

● “If an entire data center goes down, our system should failover to a secondary region (with its 
own set of servers and DB replicas). There might be a brief disruption during failover, but 
users should be routed to the healthy region via DNS load balancing.” 
 

● “We keep multiple copies of data (replicas) so even if one server’s disk crashes, data isn’t lost 
and service continues from the replica.” 
 

● “We use health checks on our load balancer so it stops sending traffic to unhealthy app 
servers.” 
 

This shows you’re designing not just for the sunny day, but for the rainy days too. 
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Putting It All Together & Final Tips 

We’ve walked through the seven steps: clarify requirements, estimate scale, define interfaces, 
model data, high-level design, deep-dive design, and address bottlenecks.  

This structured approach ensures that you cover the most important aspects of system design 
interviews: 

● By clarifying requirements, you align with the interviewer on what’s being built and avoid 
nasty surprises later. 
 

● By estimating scale, you demonstrate quantitative thinking and tailor your design to the 
problem’s size. 
 

● By defining interfaces and data models, you cover the functional core of the system and 
ensure data flows are well-understood. 
 

● By proposing a high-level architecture, you show system thinking – how components work 
together in a scalable way. 
 

● By diving deep and discussing trade-offs, you prove you have the technical depth to handle 
complex design choices and that you understand there are many ways to solve a problem. 
 

● By identifying bottlenecks, you exhibit a holistic view, focusing on reliability, scalability, and 
maintainability. 
 

For a real-world example, consider how you would apply these steps if asked to design, say, 
Instagram: 

1. Clarify requirements: Photos and videos sharing, followers, feed, maybe stories, etc., and 
what’s in scope (maybe just core posting and feed). 
 

2. Estimate scale: Millions of photos per day, high read volume on feeds, large storage for 
media. 
 

3. Define interfaces: uploadPhoto(userID, photo, caption), getFeed(userID), etc. 
 

4. Model data: User, Photo, Follow, Like, Comment entities. 
 

5. High-level design: Load balancer, App servers, databases (SQL for user data, NoSQL or 
blob storage for photos, cache, CDN for images). 
 

6. Deep dives: Photo storage and CDN usage, generating the feed (similar fan-out 
considerations as Twitter), maybe how to handle read-heavy stories. 
 



 
DesignGurus.io 

 

Grokking the System Design Interview 
 

7. Bottlenecks: Storage bandwidth for uploading/downloading images, database scalability for 
social graph, etc., with mitigations like caching and sharding. 
 

The framework stays the same; only the specifics change. 

Common Mistakes to Avoid: Even with a good framework, be mindful of pitfalls: 

● Don’t skip steps under pressure. For instance, jumping into architecture without 
requirements often leads to misalignment. Always start with clarity. 
 

● Avoid getting lost in too much detail too early (e.g., discussing class definitions or low-level 
optimizations) – keep it high-level unless deep diving. 
 

● Manage your time. If you spend 25 minutes just on requirements and estimates, you’ll rush 
through the rest. Aim to quickly clarify and then move on, allocating time sensibly across 
steps. 
 

● Acknowledge alternatives. If you present one design without mentioning any alternatives or 
trade-offs, it can seem like you’re unaware of other possibilities. Even a brief “I considered X 
vs Y, I’m choosing X because…” strengthens your answer. 
 

● Keep the user experience in mind. A brilliant technical design that doesn’t meet a key 
requirement (because you forgot that requirement) is still a fail. That’s why step 1 is so crucial. 
 

Conclusion 

System design is as much an art as a science.  

By using this 7-step approach, you ensure that your interview answer is organized, comprehensive, 
and thoughtful.  

This structure isn’t just for interviews – it mirrors how experienced engineers tackle real architectural 
design in projects: define the problem, consider scale, outline interactions, plan data, sketch 
architecture, work out details, and plan for growth and failure. 

Finally, practice is key.  

Try using this framework on various common interview questions (design a URL shortener, a web 
crawler, Uber, YouTube, etc.).  

The more you practice, the more natural it will feel to systematically break down a problem and cover 
all aspects.  

Good luck, and happy designing! 

Check out the following resources on DesignGurus.io: 
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1. Grokking System Design Fundamentals – Learn the core building blocks of scalable 
systems through clear, beginner-friendly explanations and visual examples. 
 

2. Grokking the System Design Interview – Master FAANG-style system design questions with 
structured frameworks, case studies, and real interview insights. 
 

3. Grokking the Advanced System Design Interview – Go beyond basics with complex 
architecture patterns, trade-offs, and scalability challenges faced by senior engineers. 
 

4. Grokking Microservices Design Patterns – Understand how to build, scale, and manage 
microservices using real-world design patterns and best practices. 
 

5. Grokking the Object-Oriented Design Interview – Strengthen your OOD skills with 
systematic design approaches and hands-on case studies used in top tech interviews. 
 

 
 


