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Introduction to EDA
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Event Driven Architecture
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What is Event?
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Event Producer

g dl=ul hevent sloppuiusSaador aS ooyl 1) slaug, sloesissadgi <Event-driven (g)lase ;o

b, Lol )5 aS bl abld 3929 eoevent saiiSWuas 3z b So Cuwl ¢Sow g 35S o Jlw)l

.dgu 50 Processing Loglc ovilon Bhie sly=l Cclevent

o2l e Algi e pinSalyl (paiz Ll 63,5 dolul 1) gz ald GuSdais 3uiS (5,9 &Lw
Levent ¢l &b bgso OleMbl U aisS Jled | 395 31> L;me Oaaw 9 Mol (udinSs

Lol o fluwl Wolatio it Fuwb-Cuwlgs)o L,le)‘ol.u L gy ¢l - s 0 UL».U').J)LS L

@ 35lgi 0 g Abloes Jho 35l dlug, ¢pl Shiie JSI iz ¢ s Ll Jlo )5 loopuinsubl

Olejed gy 36lgi 0 dGmgrw Sl gbww coudyi (ol 4 .35 Zuwly (ely Cob 5 yaxe

g =

System Analysis and Design Maryam Ramezani

13



Event Driven Architecture
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Introduction
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Rate Limiter Requirement
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Response Sample

HTTP/1.1 429 Too Many Requests

Content-Type: application/json
Retry-after: 53.29s
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Requirement Data
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Token Bucket
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Rate Limiter Design
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Questions
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Monolithic Architecture

Monolithic architecture refers to a single unified codebase
where all components of an application are interconnected

and interdependent. In this model, the entire application is @
built as one unit, making it easier to develop and deploy
initially.

Characteristics of Monolith Architecture;

Single Codebase: All application components reside within a single codebase,
simplifying development and deployment.

Tightly Coupled: Components are highly interconnected, making changes to
one part of the application potentially affect others. @

Easier to Test: Integrated testing can be straightforward, as everything is in
one place.

Simpler Deployment: A single deployment process is required, reducing
complexity.

'
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Use Cases of Monolith Architecture

Small Applications: Ideal for small-scale applications where complexity
Is low and a quick development cycle is needed.

Startups: Many startups begin with a monolithic approach to quickly
build and validate their product before scaling.

Legacy Systems: Existing applications that have not transitioned to
newer architectures often remain monolithic.
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26



D 6 Service-0Oriented Architecture (SOA)

Maryam Ramezani 27

S



SOA

! Service-Oriented Architecture is an architectural pattern that ——r
structures an application as a collection of loosely coupled services.
Each service represents a specific business function and can be
independently developed, deployed, and scaled. Enterprise Bus Service

] Characteristics of SOA: é

Services
° ° ° ° ° ° ° ° ° -/
o Loose Coupling: Services interact through well-defined interfaces, minimizing —
dependencies between them. Database

o Interoperability: SOA enables different services to communicate, regardless of
the technology stack used.

o Reusability: Services can be reused across different applications, improving
development efficiency.

o Scalability: Individual services can be scaled independently based on demand.

o Storage: SOA architecture typically includes a single data storage layer that is
shared by all services within a given application

Services
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SOA Limitations

The enterprise service bus (ESB) connects multiple services together, which
makes it a single point of failure.

SOA architecture typically includes a single data storage layer that is shared

by all services. So, data consistency and integrity are critical challenges in
SOA.

All services share a common data repository. This makes the services difficult
to manage individually.

Every service has a broad scope. So, if one of the services fails, the entire
business workflow will be affected.

Consistent data governance across all services.
Slows down as more services are added on.
Managing service versioning and compatibility
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Use Cases of Service-Oriented Architecture (SOA)

Enterprise Applications: Large organizations often adopt SOA to
Integrate various systems and improve interoperability between

departments.
Integration Scenarios: SOA is effective for integrating legacy systems
with new applications, allowing for gradual modernization.

Business Process Management: Companies that require dynamic and
adaptable business processes can benefit from SOA's flexibility.

System Analysis and Design Maryam Ramezani
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Microservice

] Microservices architecture is a more granular approach to SOA, where an
application is broken down into smaller, independently deployable services.
Each microservice focuses on a specific business capability and communicates
with others via APls.

! Characteristics of Microservices Architecture:

o Highly Decoupled: Microservices are designed to function independently, allowing for
isolated development and deployment.

o Focused Functionality: Each microservice serves a specific business capability, enabling
teams to work on different features simultaneously.

o Polyglot Persistence: Different microservices can use different databases and
technologies, allowing for flexibility in design.

o Continuous Delivery: Microservices can be deployed independently, enabling faster
updates and continuous integration.

System Analysis and Design Maryam Ramezani
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Use Cases of Microservices Architecture

E-commerce Platforms: Companies like Amazon utilize microservices to
handle various functions (e.g., inventory, payment) independently,
allowing for rapid updates and scalability.

Streaming Services: Platforms like Netflix leverage microservices to
provide scalable and resilient services that can handle millions of users
simultaneously.

Continuous Deployment: Organizations that need to frequently update
and deploy features can use microservices to enhance agility and
reduce downtime.
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Choosing the right architecture
depends on project requirements,
team  capabilities, and  future
scalability.
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Comparison

Each microservice is independent, and they don’t usually
share a data layer

Dependency

Design

Connection

Software
size

Architecture

Services

Business units are dependent

Aims to maximize application service

reusability

Basic form of communication is by
Enterprise Event Bus

Usually larger than in any other
architecture

Fine-grained or centralized

Focused on decoupling

Services communicate via message protocols and
sometimes by REST

Consist of small independent service

Coarse-grained or decentralized

Business, enterprise or infrastructure Functional and infrastructure
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Conclusion

Q1: What are the main advantages of monolithic architecture?
Simple deployment, easier testing, and faster initial development.
Q2: How does SOA differ from microservices architecture?

SOA consists of larger, loosely coupled services, while microservices are smaller and designed to operate
independently.

Q3: What challenges are associated with microservices?
Increased complexity in service management, communication, and potential for distributed system issues.
Q4: Is it possible to convert a monolith to microservices?
Yes, this process is often called "decomposition," but it can be complex and requires careful planning.
Q5: When should | choose SOA over microservices?
SOA is ideal for organizations needing integration across various systems without the complexity of microservices.
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