Choosing the Right
Architecture: Microservices
vSs. Monolith

Deciding between monolithic and microservices architectures is a crucial

choice that shapes your application's future.

This presentation explores how each approach impacts scalability,
performance, and efficiency to help you make the optimal decision.

¢* by Asif Mehboob




The Software Architecture
Dilemma
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Foundation Decision

Your architecture choice establishes the foundation for all future
development.

Growth Impact

The right architecture enables scalability and business agility.

Maintenance Reality

Architecture affects long-term maintenance costs and technical debt.

Business Success

Choosing wisely supports your strategic goals and market
responsiveness.



What Is Monolithic Architecture?

< / S Single Codebase

All components live within one unified application.

OO Tightly Coupled

Components directly interact with shared memory and resources.

(=2 Unified Deployment

The entire application deploys as one unit.



What Is Microservices
Architecture?

Independent Services

Small, autonomous services that work together via APIs.

Domain-Focused

Each service handles a specific business function or capability.

Decentralized Data

Services often maintain their own databases, decoupling dependencies.

API Communication

Services interact through well-defined interfaces, not direct calls.




Core Differences

Monolithic Architecture

Centralized codebase
Unified deployment process
Shared database

Direct function calls

Single technology stack

- Monolith vs. Microservices

Microservices Architecture

Distributed codebase
Independent service deployment
Separate databases per service
APIl/network communication

Polyglot technology options



Monolith Pros: Simplicity and Speed

Fast Communication

Direct function calls eliminate network
overhead.

Simpler Toolchain

One technology stack means fewer
tools to learn.
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Simple Debugging

Trace execution flow through a single
codebase.

Quick Development

Faster initial setup with less
infrastructure complexity.



Monolith Cons: Flexibility Limits

Tight Coupling
b Interdependent components limit flexibility.
Scaling Challenges
I N
Must scale entire application, even for small bottlenecks.
2 Growing Complexity

Codebase becomes unwieldy as application grows.



Microservices Pros:
Scalability and Agility

Precise Scaling

Scale only the services experiencing high demand.

Independent Deployment

Release new features without affecting the entire application.

Technology Flexibility

5
Choose the best language and tools for each service.
o Team Autonomy
[

Teams work independently on different services.




Microservices Cons: Complexity and Overhead

o Distributed System Complexity

Managing service coordination becomes challenging.

Infrastructure Costs

More services mean higher operational expenses.

o Debugging Difficulty

Tracing issues across services requires sophisticated tooling.

Communication Overhead

Network calls between services add latency.



Scalability: Head-to-Head
Comparison

Aspect
Scaling Unit

Resource Efficiency

Scaling Complexity

Elasticity

Monolith
Entire application

Lower - scales
everything

Simpler process

Limited

Microservices
Individual services

Higher - targeted
scaling

More coordination
required

Highly elastic



Performance and Latency

~]lms 50-100ms

Monolith Call Microservice Call

Typical internal function call latency Typical service-to-service API latency

5-10x

Processing Overhead

Added serialization and network
costs




Fault Tolerance and Reliability

Monolith Failure Mode Microservices Failure Mode Resilience Patterns

A single critical bug can bring down the Service failures remain isolated. The Microservices enable circuit breakers and
entire application. system degrades gracefully. fallback mechanisms.



Maintenance and Updates

I
S Development
Monolith: Modify shared codebase

Microservices: Update specific service only

1] Testing

Monolith: Test entire application

Microservices: Test affected service and integration

) — Deployment

Monolith: Full application deployment

Microservices: Deploy only updated service




Team and Organizational Dynamics

Team Size

Monolith: Works well with smaller
teams

Microservices: Accommodates multiple
teams

Delivery Speed

Monolith: Faster initial delivery

Microservices: Faster long-term feature
delivery
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Communication

Monolith: Less inter-team coordination

Microservices: More cross-service
planning

Learning Curve

Monolith: Lower initial complexity

Microservices: Higher distributed
systems knowledge needed



Cost and Resource Considerations
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When Monolith Makes Sense

Small Applications

Simple apps with limited functionality benefit from the simplicity of
monoliths.

The overhead of microservices doesn't provide enough value for small-

scale applications.

Early-Stage Startups

Speed to market matters more than perfect architecture.

Focus on validating business ideas before optimizing infrastructure.

Limited Resources

Teams with tight budget constraints can minimize infrastructure
costs.

Smaller teams can maintain the entire codebase more effectively.




When Microservices Makes Sense

Microservices excel for large enterprises with multiple teams, high-scale applications, complex domains, and organizations requiring

rapid, independent releases.



Case Study: Netflix
Microservices Migration

Monolithic Origins
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Netflix began as a single monolithic Java application.

Scaling Crisis

A major database corruption caused a multi-day outage.

Microservices Transition

O Gradually decomposed the monolith into cloud-based

microservices.

Current State

Now runs 700+ microservices with 2+ billion API requests daily.




Decision Framework: How to
Choose
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Assess Application Complexity

Simple applications favor monoliths. Complex domains benefit from
microservices.

Evaluate Scale Requirements

High-volume or variable workloads benefit from microservices'
targeted scaling.

Consider Team Structure

Large, distributed teams work better with microservices ownership
boundaries.

Map Growth Trajectory

Factor in where your application is heading over the next 3-5 years.



Conclusion: Building Future-Proof Applications

No One-Size-Fits-All Solution

The right architecture depends on your
specific context and goals.

Be pragmatic rather than dogmatic in
your approach.

Consider a Hybrid Approach

Start with a modular monolith designed
for future decomposition.

Extract microservices strategically when
they provide clear benefits.

Focus on Outcomes

Choose the architecture that best
supports your business objectives.

Balance immediate needs with long-term
scalability and maintainability.



