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Sommerville, I. (2016). Software
Engineering (10th ed.). ISBN:978-1-
292-09613-1. Pearson Education.
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Complexity : The system is so complex that no single programmer
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Software development requires
good managers. The manager who
can understand the psychology of
the people and provide good
leadership. After having a good
manager, project is in safe hands. It
is the responsibility of a manager to
manage, motivate, guide and
control the people of his/her team.

can understand it anymore
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Some Software that does not work correctly can lead to many problems, including loss of money, and could

even cause injury or death.

60% of software costs are development costs, 40% are testing costs
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“31% of projects get cancelled before they are
completed, 53% over-run their cost estimates
by an average of 189% and for every 100
projects, there are 94 restarts” IBM Report
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There are serious problems in the
cost, timeliness, maintenance and
quality of many software products
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So what should we do?
How could we react?
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We use Software Engineering to build

® a high quality maintainable software

SOFTWARE

® with a given budget ENGINEER

wizard, magicen

® before a given deadline (produce software on time)
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Requirements """~ SRS
Analysis | Software
Development
q Design
Development
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The output of the de5|gn phase n

Life Cycle

is Software Design Document
(SDD).

Testing

Z q Maintenance
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Systems in the same domain often have similar

architectures that reflect domain concepts.
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Layered Architecture, Client-Server, Microservices, and Event-
Driven Architecture......

https://manara.edu.sy/



(Payme,n‘ts

kBook] ngs

Reviews Users

Disputes Mo't?Picocth

Monolith

P

6jliall

sy AIGS (pe Callty v al) aUaill (S Sl (5l

SV Ao jun g A pmliail 5 Lyt Adabally Al 038 (385 5 5 el ey 1L 3l

A8 5 ceUadl) Jaad g el il AaiuV) g 43 pall W i) 8 Jiadi Lgy sae o)) V)
sl

Jandl e 4 g5 aleSly aUail) st ) g0 <lld old ¢ alkaill 8 G o an§ 13
Aaiall 5 saaall LD ae il D saan Al 52 4a 5 2 4dl LS

Al aladia) e Yoy G S (A ol aUsal) 5 a5 S8 Cnesiaad) Jaa Las

Uaddiall adatll <l 3 uaall lindaill faa J) e HLall 1aa Qi VI dpalal) a—’ﬁh‘y\

https://manara.edu.sy/



Y

6)jliaJl

Vo JolSie oUssi g o hospital information system luad o, @ Jlis
iy ppaudls pgai i) g dolS block & oygbi g pUaUl lia cge gubiug
&gt podi g bl juahi g pgo dulac Jguuy loe dujz abbi I o UalI

. el s dud Sllblbse

&_-.ugi Jlzal podd ool g Slaubidl pdbass Glw Jsg o U)ySH LS
i) o5 <l 5 paml lpas) go dgiliie el 5 Dlaukai o= leio
powoall pgiy i) g &l wlwll ) lesall proadd] dgyliniadl odadl
oo dwliedl 4 )loasadl glaial g dlxe J] pUaddl i iy ai sy
gale Jyomdl g Lgis 8alaiwll g dlxs

g ool duy e blhse o= dayg e 8,le g ou 4l d—!—"‘_}—ﬂ >, o
. ( collection of sub systems ) dyj> dadail Jl dognas

https://manara.edu.sy/



[

&jliall

Juain S L&)l o olasy lggor sy ol A8 Aiann ooy ) F ) r\!'a:.l\ ool :Modularization ;<)
pladl ope dygllal) o g 2elGn 30§ lne Joall (3 55 iy

Modularization is the process of dividing a software application into independent,
interchangeable modules that can be designed, developed, and managed separately while still

functioning as an integrated whole.
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There are many advantages of Modularization in software engineering.
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D System maintenance 1is easy.

(A module can be used many times as their requirements. No need to write it again and again.

A module is a piece of code that can be independently created and maintained to be (re)used in different

systems.

https://manara.edu.sy/



——
L

1

LANAR A LU Y - - l : - I - ! I

WAl g Jatwe JSuiy Jesy ol diSas g ail3 o=y system g sub system  JI
Modules < yasild

s Jliadl izl login Gu yail)

. Jde sub system dic o 550 hospital information system Ljal o ,4i

. woyall jg0ls pigs Sub system (1
bbbVl g puioyesd] jgols eigs Sub system (2
a3 9oV] jg0ls pigs Sub system (3

dalS & g component dolS sub system JI e T.il__pi va=dl 3oy g
. sub system J dsslye

L g e component Jl g

. Large grain -1
. Fine grain -2

https://manara.edu.sy/



Y

6jliall

131 ey i 5,08 olge ¢ ailbbg 028, component ¢a large grain JI )l

c833=ie Uleas pa8y code ga

SVl Gde uis] ol doge Bjuso Sloge pady code o fine grain Jl Lol

dads Jo cbioly 48y of dods (3 Ao b Basare L tﬁ lo Wy caml Citllsy j3430 i }{’\ large-grained bi,SU|

2t 18 48y Rl il o Wiy onad) el Lid oy . gl Gl iy Jysd) Sy pasiad Jommad g5 500y
ooy B3anie S Yo o0 83 S 35y L 6T, i jucl fine-grained b Sl o, Al (3 cpolilly Byl oy
38 e Casd o pasians oLa3Y daine &l bl o« 3llad

5 yshaie pllast ddlas (1) derldly 30 Lolal) i)y aiad) oy Ll Y € &)L 3305 fine-grained Cleaadl of cre- (3

sy onslidy! o Job sV o Lo Wy Koty Glall 8y sl 2By LW gy Slilie Jo cpond) i Sls M (gl
Bau2 Slllae Jo

https://manara.edu.sy/



Y

deol ~

Byl a ) cohesion and coupling

€ coupling Jl g cohesion Jl ;3o WS iy [3le S

51 GyS5 g sub system J dayd, delS ga component JI ol laslw U,S5 LS
o< 8,be gon component Jl gle cUid g S| gl doas sa8y sub system JI
Jl Sozu leaizms Sloas sac gl azlg deas pady block of code

gl sl ol lpasy délsiadl il gl g Oleaxll gre> component
0985 ad Lpiuls diSey component JI ;o diusme dois b dinsd dlsSiall
o g g component Jl juaiy 83990 Loy dbuiell Olooazdl g doazl

g doazdl oda dudi) pUail o component JI 8L go JladVl (J| dxl=
component Jl lgsasy I cailsgll R;,i l__j;i . cohesion JL aui=i o lia

ol lpass ole Basize Sleazdl oia 31gST 5 Lasdl leosy go de=\io

.component Jl z,= 5lsST ode aeisi M g

https://manara.edu.sy/



[

Coupling by

m The degree of dependence such as the amount
of interactions among components

e

No dependencies Loosely coupled Highly coupled
some dependencies many dependencies

Coupling is a measure of strength in relationship between various modules
within a software
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A good software design requires high cohesion and low coupling.

Module 1

Coupling

Function 1

A

Y

Function 2

A

Y

Function 3

A

Module 2

Function 1
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Function 3
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Cohesion

Coupling

Cohesion is the degree to which the
elements inside a module belong
together.

Coupling is the degree of
interdependence between the
modules.

A module with high cohesion contains
elements that are tightly related to
each other and united in their
purpose.

Two modules have high coupling (or
tight coupling) if they are closely
connected and dependent on each
other.

A module is said to have low
cohesion if it contains unrelated
elements.

Modules with low coupling among
them work mostly independently of
each other.

Highly cohesive modules reflect
higher quality of software design

Loose coupling reflects the higher
quality of software design
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The particular architectural style should depend on the non-functional system requirements:
®*Performance: Use 1arge grain components to minimize communications.

*Maintainability: use fine-grain, replaceable components.
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software architecture patterns

Patterns are a means of representing, sharing and reusing knowledge. An architectural pattern
is a stylized description of a good design practice, which has been tried and tested in different

environments.

Software architecture patterns serve as templates that guide the structuring of software

systems, allowing for both efficient and manageable solutions.
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What are software architecture patterns in Software Development?

1. Layered Architecture

2. Client-Server Architecture
3. Repository architecture

4. Pipe and filter architecture
5. MVC Architecture

6. Message Broker Architectural
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