Outline

Planned topics for this lesson:

e \Nhat is Software Architecture ?
THE BLVEPRINT !

e \Why Microservices”?

COMPANIES LIKE NETFLIX, AMAZON, AND VUBER HAVE
SHIFTED TO MICROSERVICES TO MANAGE THEIR G6LOBAL
INFRASTRUCTURE MORE EFFICIENTLY

e \Why NOT Monoliths”?

FOR SMALL APPLICATIONS, A MONOLITHIC APPROACH (S
OFTEN SIMPLER AND EASIER TO MANAGE
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Introduction - What is it?
Monolith Microservices
e Software architecture refers to the structure and organisation
of a system's components and how they interact. |
!
e [t defines the blueprint for both functional and non-functional l --
requirements. - :
1

e Why it matters: The right architecture ensures systems are
scalable, maintainable, and efficient. ‘ B

Software architecture is like the blueprint for a software system. Just as a building's architecture
outlines the structure, rooms, and how they are connected, software architecture defines the

structure of a software system, how its different parts interact, and how it will meet both current

and future needs.
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Monolithic Architecture

Overview

Data layer

Presentation Layer Application Layer

Monolithic architecture is a traditional way of

building software where all components are i [ Client @ | | [ Load @3] 5
. . . . i | application eglim | i i | balancer (u . : i
tightly integrated into one single system. i o I A |
I | ! | eques i :

g : Port 80/443 ':> NodeJS : ? :

_ _ _ | o i i : application | i i i

* Single codebase: All functionality resides within a | ErONsEr ; = g I i i N;YS% :
unified codebase. i : i : ! - E

! : : Cluster parent : : !

* Tight coupling: Components are highly dependent : G.U.IL : : e SeE ) : | _ :
on each other. | ; Ll 18l ] | | | i
AREEHEEE RS, ! :

. . . . i Response ! !

e Single deployment unit: The entire application is i 2 NE : i ; MongoDE ;
deployed as one. g ) . i s adecer i

i Libreries & : ! !

i ||__dependencies i | S (. j

Example: A web application where the Ul, backend logic, and database
Interactions are packaged together and deployed as one unit



Monolithic Architecture

Benefits

« Simple development: Since all components are in
one place, managing and understanding the system
IS easier in early stages.

- Easy to deploy: Deployment is straightforward since
the entire system is packaged into a single
executable or container.

« Easy debugging: Debugging is centralised, meaning
you can trace errors without worrying about
interactions between different services.

CT417 : Software Engineering Il

WKO06 Software Architecture

BUSINESS LOGIC LAYER




Monolithic Architecture

Challenges

« Scalability: Hard to scale only specific parts of the
system; you have to scale the entire system even if
only one feature is resource-intensive.

« Maintenance issues: Over time, the codebase
becomes more complex and harder to manage.

« Limited flexibility: Since components are tightly
coupled, changing one part can impact the entire
system.

 Deployment bottlenecks: As the system grows,
deployment can become slower and riskier due to
iInterdependencies.
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Strangling the monolith

New
features

X Service
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The strangler application grows larger over time

Service

Service

Service

Monolith

Monolith

Monolith

Scwice
|

Service

Service
Service z

Service
Service Service
Service Service
Service Service

iR e

Monolith
Monolith

I
|

The monolith shrinks over time

EStrangIer application

Sarvice

Service |

Service

Service

Service

Service

Service

Service

Service




Microservices Architecture

Introduction

Microservices architecture breaks down a large application into
smaller, independent services.

* Loosely coupled: Each service operates independently.

e Single responsibility: Each service focuses on one functionality
or business domain.

 Decentralised data management: Services manage their own
data, which may lead to having different databases for different
services.

CT417 : Software Engineering Il s 1 -

i

. inl
WKO06 Software Architecture

REST API REST Account
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Service

Web
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Browser

Shipping
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REST

Imagine you're building a large house, but instead of constructing it all at once, you build each

room separately. Each room is self-contained and functions independently. If you need to repair or

modify one room, you can do so without affecting the rest of the house.




Microservices Architecture

Benefits

« Scalability: Services can be scaled independently based on demand.
For example, you can scale the payment service without scaling the
user management service.

« Flexibility in technology: Different services can be built using different
programming languages or technologies.

* Fault isolation: If one service fails, it doesn't bring down the entire
system.

80%

bet on microservices

use mostly microservices

prepare to switch to microservices

38%

combine microservices with
the monolith architecture
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Companies that moved to microservices

R N Q MO

Airbnb Netflix Uber LinkedIn

P paypal guardian

PayPal The Guardian
eBay Amazon
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Microservices Architecture

Challenges with Microservices

Business Impact

98% facing issues identifying
root causes report direct
business impacts

Q

Troubleshooting

73% find troubleshooting
harder in a microservices
environment

S -

Bigger Data

17% don’t know how to
manage the increase in data

Data source: Lightstep 2018 Global Microservices Trends

.

Cost of Logs

21% see log aggregation bills
climbing

5%

Ops

56% say each additional
microservice increases
operational challenges

£33
Skills

45% don’t have the skills to
build and manage a
microservices architecture



Monolithic vs Microservices
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Aspect

Monolithic

Microservices

Codebase

Fault Isolation

Single, unified codebase

Failures affect the whole system

Multiple, independent codebases

Failures are isolated to individual services




Recap:

Monolithic deployment approach

A traditional application has most App 1
of its functionality within a few
processes that are componentized . .

with layers and libraries

Scales by cloning the app
on multiple servers/VMs

B B Need to deploy the full
L application

B B Coarse-grained destiny
I of apps/services
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Microservices application approach

A microservice application App 1 App 2

segregates functionality into

separate smaller services.

Scales out by deploying each
service independently with
multiple instances across

servers/VMs
Independent
depl t
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Fine-grained _‘ N .. -
density .
of services




