SYSTEM DESIGN INTERVIEW CHEAT SHEET

SYSTEM DESIGN INTERVIEW CHEAT SHEET IS AN ESSENTIAL RESOURCE FOR SOFTW ARE ENGINEERS PREPARING TO TACKLE
CHALLENGING SYSTEM DESIGN QUESTIONS IN TECHNICAL INTERVIEWS. THIS GUIDE CONSOLIDATES KEY CONCEPTS, COMMON
ARCHITECTURAL PATTERNS, AND BEST PRACTICES TO HELP CANDIDATES SYSTEMATICALLY APPROACH AND SOLVE COMPLEX
DESIGN PROBLEMS. UNDERSTANDING DISTRIBUTED SYSTEMS, SCALABILITY TECHNIQUES, AND TRADE-OFFS IS CRUCIAL FOR
SUCCESS IN THESE INTERVIEWS. THIS ARTICLE PROVIDES A COMPREHENSIVE OVERVIEW OF CRITICAL COMPONENTS SUCH AS LOAD
BALANCING, CACHING, DATABASE DESIGN, AND MICROSERVICES ARCHITECTURE. ADDITIONALLY, IT COVERS PRACTICAL TIPS FOR
STRUCTURING ANSWERS, ASKING CLARIFYING QUESTIONS, AND COMMUNICATING DESIGN DECISIONS EFFECTIVELY. W/HETHER YOU
ARE A BEGINNER OR AN EXPERIENCED ENGINEER, THIS SYSTEM DESIGN INTERVIEW CHEAT SHEET WILL EQUIP YOU WITH THE
KNOWLEDGE AND CONFIDENCE NEEDED TO EXCEL. BELOW IS A DETAILED TABLE OF CONTENTS OUTLINING THE MAIN TOPICS
COVERED.

® FUNDAMENTALS OF SYSTEM DESIGN INTERVIEWS

Key SysTeM CoMPONENTS AND CONCEPTS

® SCALABILITY AND PERFORMANCE OPTIMIZATION

DATABASE DESIGN AND MANAGEMENT

CoMMON ARCHITECTURAL PATTERNS

® APPROACH TO SOLVING SYSTEM DESIGN PROBLEMS

FUNDAMENTALS OF SYSTEM DESIGN INTERVIEWS

SYSTEM DESIGN INTERVIEWS ASSESS A CANDIDATE'S ABILITY TO ARCHITECT SCALABLE, RELIABLE, AND MAINTAINABLE
SOFTWARE SYSTEMS. THESE INTERVIEWS EVALUATE PROBLEM-SOLVING SKILLS, KNOWLEDGE OF DISTRIBUTED SYSTEMS, AND
UNDERSTANDING OF TRADE-OFFS BETWEEN DIFFERENT TECHNOLOGIES AND DESIGNS. CANDIDATES ARE TYPICALLY PRESENTED WITH
A HIGH-LEVEL PROBLEM AND ASKED TO DESIGN A SYSTEM THAT MEETS SPECIFIED REQUIREMENTS.

KEY FUNDAMENTALS INCLUDE UNDERSTANDING SYSTEM REQUIREMENTS, CONSTRAINTS, AND PERFORMANCE GOALS. CLARITY IN
COMMUNICATION AND ITERATIVE REFINEMENT OF THE PROPOSED DESIGN ARE CRITICAL. FAMILIARITY WITH COMMON INTERVIEW
PATTERNS AND TYPES OF SYSTEMS COMMONLY DISCUSSED, SUCH AS SOCIAL MEDIA PLATFORMS, MESSAGING APPS, OR E-
COMMERCE SITES, ALSO PROVES BENEFICIAL.

IMPORTANCE OF CLARIFYING REQUIREMENTS

CLARIFYING REQUIREMENTS HELPS AVOID MISUNDERSTANDINGS AND ENSURES THE DESIGN TARGETS THE CORRECT USE CASES.
INTERVIEWERS EXPECT CANDIDATES TO ASK QUESTIONS ABOUT FUNCTIONAL AND NON-FUNCTIONAL REQUIREMENTS, TRAFFIC
ESTIMATES, DATA CONSISTENCY NEEDS, AND FAILURE TOLERANCE. THIS STEP GUIDES THE SCOPE AND DEPTH OF THE DESIGN.

UNDERSTANDING TRADE-OFFS

EVERY SYSTEM DESIGN DECISION INVOLVES TRADE-OFFS BETWEEN FACTORS SUCH AS LATENCY, THROUGHPUT, CONSISTENCY,
AVAILABILITY, AND COMPLEXITY. DEMONSTRATING AW ARENESS OF THESE TRADE-OFFS AND JUSTIFYING DESIGN CHOICES
ACCORDINGLY IS A VITAL SKILL DURING THE INTERVIEW.



Key SYsTeM CoMPONENTS AND CONCEPTS

KNOWLEDGE OF CORE SYSTEM COMPONENTS AND CONCEPTS IS FOUNDATIONAL FOR ANY SYSTEM DESIGN DISCUSSION. THESE
BUILDING BLOCKS ENABLE CANDIDATES TO ASSEMBLE SOLUTIONS THAT MEET VARIED REQUIREMENTS EFFECTIVELY.

LoAD BALANCERS

LOAD BALANCERS DISTRIBUTE INCOMING NETWORK TRAFFIC ACROSS MULTIPLE SERVERS TO ENSURE RELIABILITY AND
SCALABILITY. UNDERSTANDING DIFFERENT LOAD BALANCING ALGORITHMS—SUCH AS ROUND-ROBIN, LEAST CONNECTIONS, AND 1
HASH—IS CRUCIAL FOR DESIGNING SYSTEMS THAT HANDLE LARGE VOLUMES OF REQUESTS.

CACHING

CACHING IMPROVES SYSTEM PERFORMANCE BY STORING FREQUENTLY ACCESSED DATA CLOSER TO THE USER OR APPLICATION.
KEY CACHING STRATEGIES INCLUDE IN-MEMORY CACHES, DISTRIBUTED CACHES, AND CONTENT DELIVERY NET\WORKS (CDNS)
RECOGNIZING CACHE INVALIDATION CHALLENGES AND CONSISTENCY MODELS IS IMPORTANT.

MessAGE QUEUES AND EVENT STREAMING

MESSAGE QUEUES DECOUPLE SYSTEM COMPONENTS AND ENABLE ASYNCHRONOUS PROCESSING. EVENT STREAMING PLATFORMS
FACILITATE REAL-TIME DATA PIPELINES. FAMILIARITY WITH THESE TECHNOLOGIES HELPS IN DESIGNING SCALABLE AND RESILIENT
ARCHITECTURES.

SCALABILITY AND PERFORMANCE OPTIMIZATION

SCALING SYSTEMS TO HANDLE INCREASING LOAD WHILE MAINTAINING PERFORMANCE IS A CENTRAL THEME IN SYSTEM DESIGN.
UNDERSTANDING VERTICAL VERSUS HORIZONTAL SCALING AND IMPLEMENTING STRATEGIES TO OPTIMIZE THROUGHPUT AND
LATENCY ARE KEY TOPICS.

HoRrIZONTAL VS. VERTICAL SCALING

VERTICAL SCALING INVOLVES ADDING RESOURCES TO A SINGLE MACHINE, SUCH AS CPU oORr MEMORY UPGRADES. HORIZONTAL
SCALING ADDS MORE MACHINES TO DISTRIBUTE THE LOAD. SYSTEM DESIGNERS MUST DECIDE THE APPROPRIATE SCALING
APPROACH BASED ON COST, COMPLEXITY, AND APPLICATION ARCHITECTURE.

PARTITIONING AND SHARDING

DATA PARTITIONING DIVIDES DATASETS INTO MANAGEABLE SEGMENTS, IMPROVING PERFORMANCE AND SCALABILITY. SHARDING IS
A SPECIFIC FORM OF PARTITIONING USED IN DATABASES TO DISTRIBUTE DATA ACROSS MULTIPLE SERVERS. EFFECTIVE
PARTITIONING REDUCES BOTTLENECKS AND BALANCES LOAD.

RATE LIMITING AND THROTTLING

RATE LIMITING CONTROLS THE NUMBER OF REQUESTS A USER OR SERVICE CAN MAKE WITHIN A TIME WINDOW , PROTECTING
SYSTEMS FROM OVERLOAD. THROTTLING SLOWS DOWN EXCESSIVE REQUESTS, ENSURING FAIR RESOURCE USAGE AND STABILITY.



DATABASE DESIGN AND MANAGEMENT

DATABASES FORM THE BACKBONE OF MOST SYSTEMS, MAKING DESIGN CHOICES AROUND STORAGE, CONSISTENCY, AND QUERYING
VITAL. UNDERSTANDING DIFFERENT TYPES OF DATABASES AND THEIR TRADE-OFFS IS FUNDAMENTAL IN SYSTEM DESIGN
INTERVIEWS.

ReLATIONAL vs. NoOSQL DATABASES

RELATIONAL DATABASES PROVIDE STRONG CONSISTENCY AND SUPPORT COMPLEX QUERIES USING STRUCTURED SCHEMAS.
NOSQL DATABASES OFFER FLEXIBILITY, SCALABILITY, AND HIGH AVAILABILITY, OFTEN AT THE COST OF WEAKER CONSISTENCY
GUARANTEES. SELECTING THE RIGHT DATABASE DEPENDS ON USE CASE REQUIREMENTS.

CoNsISTENCY MODELS

CONSISTENCY DEFINES HOW AND WHEN UPDATES TO DATA ARE VISIBLE TO USERS. MODELS INCLUDE STRONG CONSISTENCY,
EVENTUAL CONSISTENCY, AND CAUSAL CONSISTENCY. AW ARENESS OF THESE MODELS HELPS DESIGN SYSTEMS THAT MEET DATA
CORRECTNESS AND PERFORMANCE NEEDS.

INDEXING AND QUERY OPTIMIZATION

INDEXES SPEED UP DATA RETRIEVAL BY ALLOWING QUICK LOOKUPS BASED ON KEY ATTRIBUTES. OPTIMIZING QUERIES AND
DESIGNING EFFICIENT INDEXING STRATEGIES REDUCE LATENCY AND IMPROVE OVERALL SYSTEM RESPONSIVENESS.

COMMON ARCHITECTURAL PATTERNS

RECOGNIZING AND APPLYING WELL-ESTABLISHED ARCHITECTURAL PATTERNS ENABLES SYSTEM DESIGNERS TO BUILD ROBUST AND
MAINTAINABLE SOLUTIONS. THESE PATTERNS ADDRESS COMMON CHALLENGES IN DISTRIBUTED SYSTEMS AND LARGE-SCALE
APPLICATIONS.

MICROSERVICES ARCHITECTURE

MICROSERVICES DECOMPOSE APPLICATIONS INTO LOOSELY COUPLED, INDEPENDENTLY DEPLOYABLE SERVICES. THiS
ARCHITECTURE IMPROVES SCALABILITY AND FAULT ISOLATION BUT INTRODUCES COMPLEXITY IN INTER-SERVICE COMMUNICATION
AND DATA CONSISTENCY.

EVENT-DRIVEN ARCHITECTURE

EVENT-DRIVEN SYSTEMS RESPOND TO EVENTS ASYNCHRONOUSLY , PROMOTING DECOUPLING AND SCALABILITY. THIS PATTERN IS
EFFECTIVE FOR REAL-TIME PROCESSING AND INTEGRATING HETEROGENEOUS SERVICES.

CLIENT-SERVER AND PEER-TO-PEER MODELS

CLIENT-SERVER ARCHITECTURE CENTRALIZES RESOURCES AND SERVICES, SIMPLIFYING MANAGEMENT. PEER-TO-PEER MODELS
DISTRIBUTE WORKLOAD AND DATA AMONG NODES, ENHANCING RESILIENCE AND SCALABILITY.



APPROACH TO SOLVING SYSTEM DESIGN PROBLEMS

A STRUCTURED APPROACH TO SYSTEM DESIGN PROBLEMS IMPROVES CLARITY AND EFFECTIVENESS IN INTERVIEWS. |T INVOLVES
BREAKING DOWN THE PROBLEM, PRIORITIZING REQUIREMENTS, AND ITERATIVELY REFINING THE DESIGN.

STEP-BY-STEP PROBLEM SOLVING

1. CLARIFY REQUIREMENTS: CONFIRM FUNCTIONAL AND NON-FUNCTIONAL NEEDS WITH THE INTERVIEWER.
2. DerFINE SYSTEM APIls: OUTLINE THE INTERFACES AND INTERACTIONS.

3. DEesIGN HIGH-LEVEL ARCHITECTURE: SKETCH COMPONENTS AND DATA FLOW.

4. ADDRESS SCALABILITY: DISCUSS LOAD BALANCING, CACHING, AND DATA PARTITIONING.

5. Consiper DATA STORAGE: CHOOSE APPROPRIATE DATABASES AND CONSISTENCY MODELS.

6. HANDLE FAILURES: PLAN FOR REDUNDANCY AND FAULT TOLERANCE.

7. OPTIMIZE AND REFINE: | TERATE BASED ON FEEDBACK AND TRADE-OFFS.

ErrecTIVE COMMUNICATION

CLEAR ARTICULATION OF DESIGN CHOICES, ASSUMPTIONS, AND TRADE-OFFS IS AS IMPORTANT AS THE TECHNICAL SOLUTION
ITSELF. ENGAGING THE INTERVIEWER WITH QUESTIONS AND EXPLANATIONS DEMONSTRATES DEPTH OF UNDERSTANDING AND
COLLABORATION SKILLS.

FREQUENTLY ASKeD QUESTIONS

WHAT IS A SYSTEM DESIGN INTERVIEW CHEAT SHEET?

A SYSTEM DESIGN INTERVIEW CHEAT SHEET IS A CONCISE REFERENCE GUIDE THAT SUMMARIZES KEY CONCEPTS, BEST PRACTICES,
COMMON SYSTEM COMPONENTS, AND DESIGN PATTERNS TO HELP CANDIDATES QUICKLY PREPARE FOR SYSTEM DESIGN INTERVIEWS.

\W/HY SHOULD | USE A SYSTEM DESIGN INTERVIEW CHEAT SHEET?

USING A CHEAT SHEET HELPS YOU ORGANIZE YOUR THOUGHTS, RECALL IMPORTANT PRINCIPLES, AND APPROACH SYSTEM DESIGN
PROBLEMS METHODICALLY, IMPROVING YOUR PERFORMANCE DURING INTERVIEWS.

\WHAT TOPICS ARE COMMONLY COVERED IN A SYSTEM DESIGN INTERVIEW CHEAT SHEET?

COMMON TOPICS INCLUDE SCALABILITY, LOAD BALANCING, CACHING STRATEGIES, DATABASE SELECTION, DATA PARTITIONING,
CAP THEOREM, CONSISTENCY MODELS, AND COMMON SYSTEM COMPONENTS LIKE QUEUES, PROXIES, AND APIs.

How CAN A CHEAT SHEET IMPROVE MY SYSTEM DESIGN INTERVIEW PREPARATION?

A CHEAT SHEET PROVIDES QUICK ACCESS TO ESSENTIAL CONCEPTS AND DESIGN PATTERNS, ENABLING EFFICIENT REVISION AND
HELPING YOU STRUCTURE YOUR SOLUTIONS CLEARLY AND CONFIDENTLY DURING INTERVIEWS.



ARE THERE ANY POPULAR SYSTEM DESIGN INTERVIEW CHEAT SHEETS AVAILABLE ONLINE?

YES, THERE ARE MANY POPULAR CHEAT SHEETS AVAILABLE ON PLATFORMS LIKE GITHUB, MEDIUM, AND TECH BLOGS, OFTEN
CREATED BY EXPERIENCED ENGINEERS AND INTERVIEWEES SHARING THEIR PREPARATION MATERIALS.

SHOULD | MEMORIZE THE ENTIRE SYSTEM DESIGN INTERVIEW CHEAT SHEET?

IT'S MORE EFFECTIVE TO UNDERSTAND THE CONCEPTS RATHER THAN BLINDLY MEMORIZE THE CHEAT SHEET. USE IT AS A GUIDE TO
REINFORCE YOUR KNOWLEDGE AND APPLY CONCEPTS LOGICALLY IN INTERVIEWS.

How DETAILED SHOULD MY SYSTEM DESIGN INTERVIEW CHEAT SHEET BE?

YOUR CHEAT SHEET SHOULD BE CONCISE YET COMPREHENSIVE ENOUGH TO COVER FUNDAMENTAL CONCEPTS, COMMON DESIGN
COMPONENTS, AND TRADE-OFFS, ENABLING QUICK RECALL WITHOUT OVERWHELMING DETAILS.

CAN A SYSTEM DESIGN INTERVIEW CHEAT SHEET HELP WITH REAL-\WORLD ENGINEERING
PROBLEMS?

YES, THE PRINCIPLES AND PATTERNS SUMMARIZED IN A CHEAT SHEET OFTEN REFLECT REAL-WORLD BEST PRACTICES, MAKING IT A
USEFUL REFERENCE BEYOND INTERVIEWS FOR DESIGNING SCALABLE AND EFFICIENT SYSTEMS.

ADDITIONAL RESOURCES

1. SysTeM DESIGN INTERVIEW — AN INSIDER’S GUIDE

THIS BOOK PROVIDES A COMPREHENSIVE OVERVIEW OF SYSTEM DESIGN CONCEPTS COMMONLY TESTED IN TECHNICAL INTERVIEWS.
|T BREAKS DOWN COMPLEX TOPICS INTO MANAGEABLE SECTIONS, COVERING EVERYTHING FROM SCALABILITY TO DATABASE
DESIGN. THE AUTHOR SHARES REAL-WORLD EXAMPLES AND PRACTICAL TIPS TO HELP CANDIDATES APPROACH SYSTEM DESIGN
PROBLEMS CONFIDENTLY.

2. DESIGNING DATA-INTENSIVE APPLICATIONS

\W/RITTEN BY MARTIN KLEPPMANN, THIS BOOK DIVES DEEP INTO THE ARCHITECTURE OF MODERN DATA SYSTEMS. [T COVERS THE
PRINCIPLES BEHIND DISTRIBUTED SYSTEMS, DATA STORAGE, AND PROCESSING, MAKING IT INVALUABLE FOR ANYONE PREPARING
FOR SYSTEM DESIGN INTERVIEWS. THE CLEAR EXPLANATIONS HELP READERS UNDERSTAND TRADE-OFFS AND DESIGN CHOICES IN
LARGE-SCALE APPLICATIONS.

3. GROKKING THE SYSTEM DESIGN INTERVIEW

A POPULAR RESOURCE AMONG SOFTW ARE ENGINEERS, THIS BOOK OFFERS A CURATED SET OF SYSTEM DESIGN PROBLEMS W/ITH
STEP-BY-STEP SOLUTIONS. |T EMPHASIZES A STRUCTURED APPROACH TO SOLVING DESIGN QUESTIONS, FOCUSING ON
REQUIREMENTS GATHERING, SYSTEM COMPONENTS, AND SCALABILITY. THE APPROACHABLE LANGUAGE AND VISUAL AIDS MAKE
COMPLEX DESIGNS EASIER TO GRASP.

4. System DesIGN INTERVIEW — VVOLUME 2

THIS SEQUEL TO THE ORIGINAL GUIDE DIVES DEEPER INTO ADVANCED TOPICS AND REAL-WORLD SYSTEM DESIGN CHALLENGES. |T
INCLUDES NEW PROBLEM SETS AND UPDATED SOLUTIONS REFLECTING CURRENT INDUSTRY TRENDS. READERS GAIN INSIGHTS INTO
DESIGNING FAULT-TOLERANT AND HIGHLY AVAILABLE SYSTEMS ACROSS VARIOUS DOMAINS.

5. ScALABILITY RULES: 50 PrINCIPLES FOR SCALING WEB SITES

AUTHORED BY MARTIN L. ABBOTT AND MICHAEL T. FISHER, THIS BOOK DISTILLS ESSENTIAL PRINCIPLES FOR BUILDING SCALABLE
WEB APPLICATIONS. |T COMPLEMENTS SYSTEM DESIGN INTERVIEW PREPARATION BY PROVIDING PRACTICAL RULES AND PATTERNS
THAT ENGINEERS CAN APPLY. THE CONCISE FORMAT MAKES IT EASY TO REFERENCE DURING STUDY SESSIONS.

6. BUILDING MICROSERVICES

THIS BOOK EXPLORES THE MICROSERVICES ARCHITECTURE PATTERN, A KEY TOPIC IN MODERN SYSTEM DESIGN INTERVIEWS. IT
DISCUSSES HOW TO DESIGN, DEPLOY, AND MAINTAIN MICROSERVICES-BASED SYSTEMS EFFECTIVELY. READERS LEARN ABOUT
SERVICE DECOMPOSITION, COMMUNICATION PATTERNS, AND OPERATIONAL CHALLENGES RELEVANT TO LARGE-SCALE SYSTEMS.



7. CLoup NATIVE PATTERNS

FOCUSING ON CLOUD-NATIVE APPLICATION DESIGN, THIS BOOK OFFERS PATTERNS AND BEST PRACTICES FOR BUILDING RESILIENT
AND SCALABLE SYSTEMS IN THE CLOUD. |T IS PARTICULARLY USEFUL FOR INTERVIEWS REQUIRING KNOWLEDGE OF
CONTAINERIZATION, ORCHESTRATION, AND DYNAMIC ENVIRONMENTS. THE PRACTICAL EXAMPLES AID IN UNDERSTANDING HOW TO
LEVERAGE CLOUD INFRASTRUCTURE EFFICIENTLY.

8. SITE RELIABILITY ENGINEERING: HOow GOOGLE RUNS PRODUCTION SYSTEMS

THIS BOOK PROVIDES INSIGHTS INTO THE PRACTICES THAT KEEP LARGE-SCALE SYSTEMS RELIABLE AND EFFICIENT AT GOOGLE. |T
COVERS MONITORING, INCIDENT RESPONSE, AND CAPACITY PLANNING, CRITICAL AREAS IN SYSTEM DESIGN INTERVIEWS. READERS
GAIN AN UNDERSTANDING OF THE OPERATIONAL ASPECTS OF SYSTEM DESIGN BEYOND JUST ARCHITECTURE.

Q. ReLeASE IT!: DESIGN AND DEPLOY PRODUCTION-READY SOFTWARE

MICHAEL T. NYGARD’S BOOK FOCUSES ON DESIGNING SOFTWARE THAT CAN WITHSTAND REAL-WORLD PRODUCTION
CHALLENGES. |T HIGHLIGHTS STABILITY PATTERNS, FAILURE MODES, AND STRATEGIES FOR BUILDING ROBUST SYSTEMS. THIS
KNOWLEDGE IS ESSENTIAL FOR SYSTEM DESIGN INTERVIEWS THAT ASSESS THE CANDIDATE’S ABILITY TO CREATE RESILIENT
APPLICATIONS.
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