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1. Layered Architecture
2. Client-Server Architecture
3. Repository architecture
4. Pipe and filter architecture
5. Message Broker Architectural
MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy T



plladl & KON PEPRTRC sl ol 0l Ol jlas blil e Lot (£ (- Repository Architecture) Z';):‘J.\ o o &l

2 Jolss Ol e ane Jeladl Ll b S > 5 S5l bl o2 (Repository/database) 5w (55550 bl S
4«5’-1 \Jojo.)cu«:u\:\» A{LMCL;L?S A.Q.Lzsy er ojyu\wo\.@,aw

il Y1 5 SG
P8 ale Ko L Lo S Q\sjﬂ\ Jals o1 Jay
S5 0% & L wi’
Lads %Jj-‘ul da ad S, f«sr.“l 3» - 1,3 ( Modules / Components ) uhjﬂ

ORsi0)
ol

MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy &



MU-EPP-FM-005

D

MANARS, UNIYERSITY

JIJS g &3S y0 dume data liya) g8y boaic & jlazall 0id paziug
ogdai cli) data Jl oda olaxiwl 1y, sub system JI ¢ component

- opell i o Jaii component Jl gue> Jsi g o350 lgoy:

Sub system

S gl e

oy>adl

//

Sub system

Issue date 17November2025

issue no:1

X

Sub system

https://manara.edu.sy




MU-EPP-FM-005

Py

r JBa

JIS dalzineg dladie Oliuh 356 Cas arepository JI di by danas (dlalSzll ghill dis) IDEs
Sl omandl 3981 udi) L o graphical packages g compiler s programming languages editors
.fLL'a.;JI lig) Mu repository JI ga 3981 liag dde Josll on

UML
editors

Design
translator

|

Code
gEﬂEl’ﬂtﬂl’E

I

Project
repository

Java
editor

I

Design
analyzer

|

Python
editor

Issue date 17November2025

Report
generator

issue no:1

https://manara.edu.sy

ORsi0)
-



MANARS, UNIYERSITY

Slpel)

bl S e g

LS e

(ke ) IS sy oG (3 &5 Slesd)) DU 4505515 L

T

(Gl gy o1 Jows 13]) 520y St Al 4%
Bl possl dygn 4°

(s dlais) UL 50l o o3yl %9

[EicsE
MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy ; :



D

Pive and &lter archite . ﬂ'}"i‘j Pipe and filter architecture & \xs
P Ol y oo Aadas J) &2 41 kY ek (S)las pendd Lol (B

O T et ) el Gl sy s ad) 2l

Pipe and Filter Architecture - System Design o b 3508) ) e Sy Y i s,
(i) arto s &bl 51 I o S
Pipe - ' - -
Pump —» Filter Jj'ﬂ){ Filter ]ﬂ,@ 3332 by ded 0 K 055y L Minwl Ol )
lond 51 o2 oo ol 29 S8 o S i
Pis . Dl 2y Jleo¥l by 3 las Jo £ L1 Jon Coo
Pump —» _ Fipe .
- Filter Filter (M) Ak Dlosy M) 2 Ll &5 aead) Vi y5m
ipe - ‘ ‘

5 Fipe / po Lo Jolin RS Qw}\cg}\ Jeliy ¥ Cor
Lebolag oy e ety Lol 5 L) ) 2 Y1, Jles¥l ollalaz

[EicsE
MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy ; :



Py

NN MARA, USIYERSITY

Al LW ks 4& 4», (data processing applications) bl ddlas Ll (3 auly 3l Jo 43l ol “..\5:..‘3'
B 0 o ) o) 5l g 820 78 s o ot 3] Y L Bl AN sy g

Filter Data Target

Data Source

[Ei[E]
MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy ; 3



[Zv

Sl Ly Y dgy Sl

Characteristics of Pipe and Filter Architecture
.A\L{L Pl e Sy Lrbuoy lashasy &ys all ol L o8 A g Juaill Lin b 3302 Auf (9% Jits 55 5 i”jo 5 :Modularity

Segtl darleayl e iy Vs, .rw\ s oy ki ol ey ol Al Al e Ol L) plaseeal 53le) -5 ‘Reusability plaseay sale] 446

a6 Ol oL23] cpomml) B 1 03 e i blan sl Lol L5 G ks A 5 s Composability S 24
lega ol ) Caposalel) b e dboliay

81 S o Jeledl o ol 5,5 550 Ui AN o 530 0kte 5 5 b e Bl ALY Sty V1 & s Scalability o 24

Jae sllas W - Yooly Sl 5)15) Jagt 1 (5,50 Sl

[EicsE
MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy ; :


https://www.geeksforgeeks.org/system-design/what-is-scalability/

L2y

Message Brokers in System Design o el

Joo ke Al ) s b S o darcey 3975 o 039 &l Py sl | &Y | 3 4l | LLYI (Mu,oBrokerjjjd Qj\gm..\.eu
e died) G ¥ bl 1 o e il e ol el e 153, i
(decoupling) u\:jﬂ O el ) WG L Lok [ g &g Bl | izt sl bl o 5 géwu\{j

A message broker acts as an intermediary or middleware

Source App 1 Source App 2 Source App 3
that receives messages from producers (senders) and
delivers them to consumers (receivers) based on \ /
predefined routing rules and patterns. [ Messaga Broker J
The broker acts as a "middleman" between the

components, allowing them to communicate without / \

being aware of each other's existence. Target App 1 Target App 2 Target App 3
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®May assure additional functionalities such as information security and quality of service.

Server
" A"
] Message Broker

*Software components responsible for sending a message out. Fibiiting

Servicel

*It is also referred to as a publisher or producer.
Client
Publishing

*Software components that subscribed and await a specific message. Sorvice 2

®Tt can also be referred to as a consumer or subscriber.

Queue/topic: the place where the broker stores the message in.
Advantages: Dynamic changes, additions, deletions, and relocations of components possible.

Components do not need to know each other: The broker pattern allows the components to remain decoupled and focused on their

own responsibilities, while still being able to communicate and collaborate with other components in the system. It can also be used

to reduce the number of dependencies between components, making the system more flexible and easier to maintain.

Disadvantages: One central component that needs to be robust and efficiently written.
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MVC Framework

The Model-View-Controller (MVC) framework is an architectural/design pattern that

separates an application into three main logical components Model, View, and Controller.

Each architectural component is built to handle specific development aspects of an application. It
Isolates the business logic and presentation layer from each other. It was traditionally used for
desktop graphical user interfaces (GUIs). Nowadays, MVC is one of the most frequently used

iIndustry-standard web development frameworks to create scalable and extensible projects. It is also

used for designing mobile apps.
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Model-View-Controller (MVC) IA
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® The View (rJéa'.al\ oy, Lo é‘ ig7\,)\): The View component is used for all the Ul logic of the application. It generates a user interface
for the user. Views are created by the data which is collected by the model component but these data aren’t taken directly but
through the controller. View only interacts with the controller.
Responsibilities:
o Rendering data to the user in a specific format.
X Displaying the user interface elements.
X Updating the display when the Model changes.
Example: In a bookstore application, the View would display the list of books, book details, and provide input fields for searching or

filtering books.

*The Model (C’L’L‘J SL): It responds to the controller's request because the controller can't interact with the database by itself.
The model interacts with the database and gives the required data back to the controller.

’:’ It is responsible for maintaining the data and ensuring its consistency and integrity.

’:’ Managing data: CRUD (Create, Read, Update, Delete) operations.

N¢ . .
%* Enforcing business rules.
_ Ei=E
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Example: In a bookstore application, the Model would handle data related to books, such as the book title,

author, price, and stock level.

*The Controller (’fa:i\) acts as an intermediary between the Model and the View

N/

*%* Receiving user input and interpreting it. =

TS . . e Handles data

% Updatmg the Model based on user actions. * Handles data logic presentation

. a Irl\)teral;:ts with Dynamically
. . . . . atabase

*%° Selectmg and d1splay1ng the appropriate View. Database Lk

Example: In a bookstore application, the

Fetch Data .
presentatlon
Controller would handle actions such as _ Request e Handles request flow
ﬁ
. . * Never handles data
searching for a book, adding a book to the cart, | , - logic
or checking out. Controller
_ OR=I0
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Working of the MVC framework with Example S

Let's imagine an end-user sends a request to a server to get a list of students studying in a class. The server would then send

that request to that particular controller that handles students. That controller would then request the model that handles

students to return a list of all students studying in a class.

The model would query the database for the list of all students

Select * from

and then return that list back to the controller. If the response
Students;

back from the model was successful, then the controller would

ask the view associated with students to return a presentation

of the list of students. This view would take the list of students Fetch Student

from the controller and render the list into HTML that can be vata

used by the browser.

The controller would then take that presentation and returns it f777FTETTTTITTN

back to the user. Thus ending the request. End User

<Body=>
<h1=Student</h1=

</Body=
Database

Fetch Student
presentation

if(success) {
Display.Student

}

Controller
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The MVC architectural pattern allows us to adhere to the following design principles:

1. Divide. The three components can be somewhat independentiy designed.
2. Increase cohesion. The components have stronger layer cohesion than if the view and controller were
together in a single Ul layer.

3. Reduce coup].ing. The communication channels between the three components are minimal and easy to

find.

4. Increase reuse. The view and controller normaily make extensive use of reusable components for various
kinds of UI controls.
5. Design for ﬂexibility. It is usuaﬂy quite easy to change the Ul by changing the view, the controller, or both.
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*Ruby on Rails
*Django
*CherryPy
*Spring MVC
*Catalyst

*Rails

*Zend Framework

*Fuel PHP

®Laravel

*Symphony
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In software engineering, a monolithic

application is a single

unified software application that is self-
contained and independent from other
applications, but typically lacks

flexibility.

There are advantages and
disadvantages of building applications
In a monolithic style

Monolith applications are relatively
simple and have a low cost but their
shortcomings are lack of fault
tolerance and scalability.

Monolithic architectures require the
entire program to be recompiled and
deployed every time a change is made

Alternative styles to monolithic
applications are SOA (service-oriented
architecture) and microservices
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l l l l Monolithic Architecture Microservices Architecture

Monolithic Service Oriented Microservices
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In software engineering, service-oriented architecture (SOA) is an architectural style that focuses on discrete

services instead of a monolithic design.

i
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Microservices architecture is a software engi.neering

approach that structures an application as a collection

of small, independent, and loosely coupled services,

Business Logie

Enterprise Svo Bus

each designed to perform a specific business function.

Unlike monolithic architectures, where all
components are tightly integrated into a single

codebase, microservices break down applications into

Service  Service

Monolith

smaller, self-contained units that can be developed,

deployed, and scaled independently.

Each microservice typically runs in its own process

and communicates with others through lightweight
mechanisms such as REST APIs.

Monolithic Service Oriented Microservices
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Monolithic Architecture Microservices Architecture
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