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Course Details

= Course Code: CIEC.6.03

= Course Title: Software System Design
= Credits: 3 ECTS (2 Lectures & 2 Practical Sessions per week)

= Grading:
o 15% Test 1
o 15% Test 2
o 20% Practical Sessions, Assignments, etc.
° 50% Final Exam
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Outline of the course

= The course covers the following main topics:
_______ ° 1.Introduction to basic concepts in software engineering.

o 2. Key activities in software design. :
> 3. Software design principles. About 70% of the course !

° 4, Key design patterns (creational, structural, behavioral).

> 5. Designing software entities and using the OCL language to describe constraints and
conditions.

° 6. Overview of code generation based on the design.
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Outline of the course Design Patterns

Elements of Reusable
Object-Oriented Soitwarc

PGS NNOISEIION ATEINANGSTEEY.  $

= Textbooks: Bl ey
. . Ralph Johnson
o Gamma, Erich, Richard Helm, Ralph “":S

Johnson, and John Vlissides. Design
patterns: elements of reusable object-
oriented software. Pearson Deutschland
GmbH, 1995.

° Bruegge, Bernd, and Allen H. Dutoit.
"Object—oriented software engineering.
using uml, patterns, and java." Learning 5,
no. 6 (2009): 7.
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Design Goals! | eauirencnts

/

Use case
mode

: ] Analysi
* The design goals are derived from the k et
nonfunctional requirements.

dynamic model

= Design goals guide the decisions to be made by the
developers when trade-offs are needed. 34

analysis object
model

= Example of Design Goals: A
Ve
° Increased productivity ( System design )L/
High-performance

Maintainability

o

design goals

o

i Reusa?ﬂny subsystem
° Portability gt _~-"] decomposition
7
5 7
Fault tolerance (:Object design &
o Cost-effectiveness object design

o etc model
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Subsystem Decomposition e —

" The subsystem decomposition constitutes the k Analysis
main part of system design.

Use case
mode

= We divide the system into manageable pieces to dynamic mode]

deal with complexity.

analysis object
model

= Each subsystem is assigned to a team and realized ] 5

independently. “ -7
. H <: System design
= There are many generic system decompositions

best practices called “architectural styles”.

o Client/Server

: Subsystem
o Repository il subs SFe.
e Rl decomposition

> Model/View/Controller _ 7

o Three-tier, Four-tier Architecture Object design . ;

' ] _ object design
o Service-Oriented Architecture (SOA)

(¢]
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Subsystem Decomposition
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Subsystem Decomposition

r
!

The main question in this course...

What is the best way to design
each of these components?




Introductory Example
Suggest a design for this component
“This component is a software toolkit crafted to manage
item sets regardless of their row affiliations, facilitating
tasks such as sorting with various algorithms and
computing statistical measures like mean and median”

 seomorsedsessrpion >
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Group Discussion




OOP - Quick Overview

WHY WE NEED OOP IN THIS COURSE?




Object Oriented Programming

= A programming paradigm based on objects having data and
methods defined in the class to which it belongs.

= Four of the major characteristics of the Object Oriented Paradigm
are:

o Abstraction: Simplify Reality.

> Encapsulation: Hiding Data and Complexity.

> Inheritance: A class can derive its methods and properties for
another class

> Polymorphism: A class can implement an inherited method in
its own way.

= The examples of the object-oriented paradigm are Java, C++, Python,
CH, etc.
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Example A (1/3)] 55 s ne

public Person() {

an
+
Abstraction? blic P (Stri 1) {
. : _ public Person(String name
“ (Simplify Reality) name = namei:
et oot }

// initialise the name instance field of the object
public void setName(String name) {

/* this is a shoricut for the object we are currentily in.
Thus, this.name is the instance field name within the
current object #*/

this.name = name;

// prints all information about the object
public void info() {
System.out.println("\nname: " + name);

¥

An abstroction includes the essential details relative to the perspective of the viewer }
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class Person {
Exa I I I p ‘ e 1 3 private String name;
~
~ ~
public Person() { ~
~
s ~
} S
N\
isPC » HIAST(F:) » Courses » . . \
Name - Date moedified Type PUbl 1 C P e rs{‘]ﬂ ( Strl ng n-ame 1— } { '
Advanced Algorithms and Data Stracture :39 File folde name = na_me 1 ; I
Advanced Programming File folde
Intreduction to Al File folde
Machine L Open e folde } /
Natural Lai New e folde /
@ prog_lst s Print icrosof : i . . ; . .
9 P (3 it e oroso /7 initialise the name insiance _f?f{d of the object
20 Bilalay f_\ Scan selected items for viruses crosof - . .
Dasazz| g g o public void setName(String namel, {
R /* this is a shortcut for, fhe object we are currently in.
B8 Add to "prog_1st_sem.rar” - A - . , . - . . -
P Encapsulation? — Thus, this.name ?,slwe instance field name within the
B8 Compress to "prog_1st_sem.rar” and email 1 2]
T current object #*4
Restore previous versions ( H Id I ng Data a n d . j /
Sendto > ] this.name = name;”
Complexity) }
Copy
Create shortcut
Delete . . . .
- /7 prints all information about the object
public void info() {
System.out.println("\nname: " + name);
¥
¥
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class Student extends Person {
private String school;

Exa I I . p ‘ e (2/3) public Student(String school, String name) {

this.school = school;
setName (name) ;

® Inheritance organizes classes in

: : }
hierarchies.

// prints all information about the object
public void info() {
// call info() method of Person class
super.info();

= Hierarchies of class can be :
created for the following reasons:
o Reusability of code (Reusability of the

: / =mv) | System.out.println("school: " + school);
functionality of existing classes). | }
> Code is easier to maintain. e
2 Polymorphic b.EhaViour (objecjcs are class PostGraduateStudent extends Student {
manipulated via reference variables of ! private String firstDegree; // what the first degree was on \pause

the base class)

public PostGraduateStudent(String school, String name,
String degree) {

Person super (school, name); // call constructor of parent class
////;;J /\ E;<\\\ firstDegree = degree; }
Employee Student Teacher public void info() {
super.info();
VAN System.out.println("firstDegree: " + firstDegree);
}
PostGraduateStudent .
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class Student extends Person {
private String school;

Exal I 'p ‘ e A (2/3) public Student(String school, String name) {

this.school = school;
setName (name) ;

}

// prints all information about the object
public void info() {

> // call info() method of Person class
R R e super.info();
. Polymorphism? : System.out.println("school: " + school);
_______________________________ }

}

class PostGraduateStudent extends Student {
private String firstDegree; // what the first degree was on \pause

public PostGraduateStudent(String school, String name,
String degree) {
super (school, name); // call constructor of parent class
firstDegree = degree; }

\public void info() {
super.info();

System.out.println("firstDegree: " + firstDegree);

1

1

RIAD SONBOL - ADVANCED PROG. COURSE 20




Example A (3/3)

public class University {
public static void main(String[] args) {

Student si1 = new Student("IC", "John");

Student s2 = new Student("MIT", "Helen");

PostGraduateStudent 83 = new PostGraduateStudent(
"Westminster",
"George",
"music"):

When the above program is run, it displays:
name: John
school: IC

name: Helen
school: MIT

g1.info();
s2.info();
s3.info();

name: George
school: Westminster
firstDegree: music
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public interface Doable

{

Interfaces

public void doThis () ; |
public int doThat(); |

public void doThis2 (float value, char ch);':
public boolean doTheOther (int num) ;

e .
ipublic class CanDo implements Deisif '
B
5 public void doThis () implements isai
{ reserved word |
// whatever '
}
) |
public void doThat () Each method listed
{ - in Doable is
// whatever given a definition:
} —~ |
// etc.

i } |



Generics - Syntax

. Subclassing parameterized classes allowed, e.g:
' /* Extending a particular type */

| IntBox Box<Integer> { .. }
. Or

' /* Extending a parameterized type */

' SpecialBox<E> Box<E> { .. }
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