Chapter 2: Encapsulation

LAB1
(Creating Packages)

Statement: A school management application named " School_Management " includes 4
packages and 8 classes according to the following structure:

Project name : School Management

Package name: Participant Package name: control Classes

Package name: Business Classes

Classes
1.Student 1.Entring grades 1.Control_accesl
2.Module 2.Displaying 2.Control_acces2

3.Teacher

Package name : connection Classe

1.Connection_MySQL

Task tooo-
I. Launch Eclipse IDE
I1. Create the project " School_Management " following the above schema.
Answer
1. To create your project:

[ 12va - stockfsrc/classeintere/teste

| [Fle] Edit Source Refactor Navigate Search Project Run Window Help
New AltShifteN » | (%5 Java Project LR g
Open File. [ Project uick Access | % | [@TIava)
Close Ctil+W | ¥ Package =B Zox =8
Close All CtrisShift+W | @ Class .
i | LS S
&) save s ntertace -
[ SaveAs.. (|G . B classeinter
I SaveAl Certeshifees | & Annotation 17 a 4 O, testectase
o &% Source Folder od = o3 main{
420 Java Working Set 45,1
LT 9 Folder il
Renome.. 2| ¢ Fie 0
€] Refresh B | & Untitled Text File -
Convert Line Delimiters To " e nitTestCase
(1 -
(s CP =9 Other.. Ctrl+N
Switch Workspace >
Restart
M=
fy Export.
Properties Al Enter e
1 testeclasseinteme java [stock/sre/..]
2 rectanaleiava [stock/sre/..]

2. Enter the Project Name:

& New Java Project — 4
Creata a Java Projact Enter the project name
Create a Java project in the workspace or in an

Project name: | Gestion =SCOTETee,

Use default location

Lacation: [ HAZ\Gestion_Scolarite Browse...
JRE
@ Use an execution environment JRE: JavaSE-18 -
©) Use a project specific JRE: jdk1.8.0_25
(©) Use default JRE (currently jdkl.8.0_25") Configure JREs...

Project layout

) Use project folder as root for sources and class files

(@ Create separate folders for sources and class files Configure default...

Working sets
[7] Add project to working sets

Warking sets: Select...

(D) The default compiler compliance level for the current workspace is 1.7. The new
o 1
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Chapter 2: Encapsulation

3. Your project is displayed in the Package Explorer pane:

File Edit Source Refactoer Mavigate 5
S R IETN NSRRI A P R

[# Package Explorer 52

The name of your project
= appcompat_v7
contorle2_nombre_complexe
Design_Pattern
= eccai_android_2
6‘3 essai_android_3
= essail_android
= gestion de parc infor
Gestion_Scolari
=% jeux
= PROJET_2018-2019
= projet19
= projet20172018
= RATTRAPAGE_2018-2019
= stock
= TestBDD

TV VYV VVYVYYIITIIT
|
el

4. By right-clicking on your project, you will have the commands to create the packages
and associated classes:

= Java - stock,-"srdclasseintﬂpeftesteclasseinternejava - Eclipse _

File Edit Source Refactor Mavigate Search Project Run  Window Help
m A EREER R TR R R R R ORI RO RN
[ Package Explorer &3 E| ¥ =0 ] e

» & appcompat v 1 nad To create packages
b £59 contorle2_nd New ¥ 2% JavaProject and class
> [ Design_Patte Go Into 9 Project..
> if‘} essai_androi -
y 6_:.} essai_androi Open in New Window B Packag
» [ essail_andro Open Type Hierarchy F4 | (& Class

=il : "
> i gestiondep Show In Alt+Shift+W b | §¥ Interface
= Gestion_S5col @ Enum
= jeux = Copy Ctrl+C )
, (% PROJET2018 & Copy Qualified Name EF |t

= i
y E_:; F"'C'J,zzmo B | Paste ChrleV g Source Folder
> b proj i Java Working 5et
. ) RATTRAPAG K Delete Delete 85 | Foider

|
> [ stock Build Path M o Fie
> k= TestBDD - =

Source Alt+5Shift+5 » 2 Untitled Text File
Refactor Alt+Shift+T » [ JUnit Test Case
Ry Import.. I Other.. Ctrl+N
A Covem b
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Chapter 2: Encapsulation

LAB2
(Visibility Modifiers)

Statement:
1. Create a new project named "LAB2_encapsulation™.
2. Create the following class:

public class Rectangle {
private int width;
protected int length;
public int lon;
int lar;

public Rectangle(int X, inty) {
this.width = x;
this.length = y;

}

public void display() {

System.out.printin("Width: " + width + " Length: " + length + " lo

lar=====""+ lar);

3. Create the following test class:

public class Test_Rect {
public static void main(String[] args) {
Rectangle r = new Rectangle(45, 15);
r.display();
}
}

4. Execute the test class and explain the displayed results.
5. Add the following code to the test class:

r.lon = 50;
r.lar = 60;
r.display();
r.length = 12;
r.width = 0;

Execute the test class and explain the displayed results.
Correct the errors.
Execute the test class.

©ooNe>
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Write a paragraph explaining the concept of encapsulation in your project.
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Chapter 2: Encapsulation

Hint:

LAB3

(Visibility Levels)

« Errors will be signaled by the compiler (a line containing an error will be indicated on
the left by a small red rectangle with a cross inside).
e We will introduce the concept of inheritance using the reserved word extends (see next
chapter) in this LAB to demonstrate visibility levels.
o During this LAB, you are asked at each step to identify and explain the errors.

Statement:

1. Create a project named "LAB3_encapsulation™.
2. Create two packages, P1 and P2, with the associated programs according to the

following schema:

package p1 ;

class C1{

public int a=10;
protected int b=20;
int c=30;

private int d=50;
static int m=5;}
class C2 extends C1 {}
class C3 {}

package p2 ;
class C4 extends C1 {}
class C5 {}

3. Add the following code in class C2:

int e=a+15;
int f=b+12;
int j=c+47,
int u=d+2;

4. ldentify and explain the errors.

5. Add the following code in class C3:

Clt=new C1();
int o=t.a;
int p=t.b;
int I=t.c;
int i=t.m;
int j=C1.m;

5. Are there any errors? Explain the situation.
6. Add the following code in class C4:

C1 cll=new C1();
int e=cll.a+1;
int f=b+1;
int h=c+12;

~

Explain the errors.

8. Add the following code in class C5:

Clt=new C1();
int o=t.a+45;
int k=t.b+5;

int p=t.c+1;
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Chapter 2: Encapsulation

9. Identify and explain the errors.
10. Fill the following table with Y when the variable is accessible and N otherwise:

Variable Variable Variable Variable Variable

(@) (b) (©) (d) (m)

Accessibility of C2
Accessibility of C3
Accessibility of C4
Accessibility of C5

11. Write a test class containing the main() method to display the content of all instance
variables (a, b, c, d, ...) and the class variable (static int m = 5).

Answer: Follow the steps, and you will find the same results explained in Chapter 2:
Encapsulation.

LAB4
(Accessors: Setters and Getters)
Hint:
« The development of constructors, setters, and getters can be automatically generated
by Eclipse, or they can be manually developed.
Statement:

1. Create a project named "LAB4_encapsulation” with a package named "Set_Get".
2. Write the following Rectangle class:

public class Rectangle {
private int width;
private int length;

¥

a. Automatic generation of constructors, setters, and getters.
a.1. Select the scope of the class as indicated in the following figure:

© - Pt rcpionscecaneje- Kl T

File Edit Source Refactor Navigste Search Project Run Window Help
BRI RER RSO R SRR MR N EN T RN S KR A
1% Packagebxplorer 52 = B | [J] Rectanglejava

=G~
» (& appeompat 7

» [ contorle2_nombre_complexe| | 1
» (! Design_Patten
(2 essai_android 2
¢ essai_android 3
2 essail_android
» (2 gestion de parc informatique
[ Gestion Scolarite
b jewx
» (= PROJET_2018-2019
b (& projettd
b+ projet20172018
» (& RATTRAPAGE 2018-2019
» ) stock
» (£ TestBDD
4 £ TP_Encapsulation
A
4 (3} (default package)
b [I] Rectanglejava
b i) Test Rectjava
» i JRE System Library [JavasE L

» (£ TPO3_encapulation . .
» (£ TP04 encapsulation Problems @ Javadoc (&) Declaration B) Console 33 X

Select the scope class ]

L
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Chapter 2: Encapsulation

a.2. Go to the Source menu and validate the command "Generate Constructor using Fields", as
indicated in the following figure:

£ Java - TPD4_encapsulation/src/Rectangle.java - Edlipsali 0 ™l

File Edit [Source | Refactor Navigate Search Project Run  Window F

= - [ Toggle Comment Ctrl+7
Add Block Comment Ctrl Shift+/
H Packag Remove Block Comment Ctrl+Shift+\
. Generate Element Camment Al Shifte)
. & apy
. cor Shift Right
s = De Shift Left
=
> [ ess Correct Indentation Ctrl+1
s B ess
= Format Ctrl+ Shift+F
> 159 ged Format Element
=
> &__3 Ge: Add Import Ctrl+Shift+ M
. B jeu
Py Organize Imports Crl+Shift+0
- & prd Sort Members...
- & pro Tl Select generate constructor
s = RAC : . .
. @& sto Override/Implement Methods... using fields
> G Te Generate Getters and Setters...
a i TP Generate Delegate Methods...
- g Generate toStringQ...
a
Generate hashCode() and equals()... /
Generate Constructor using Fields...
3 Generats Constructors from Superclass...
- g TP
- TR Surraund With Al ShiftZ »
.= Externalize Strings...
a

a.3. Choose the attributes and their access modifiers for your constructor, as indicated in the
flowing figure

& Generate Constructor using Fields © - @ﬂﬂl
Select super constructor to inveke:
[ojecto = Choose the
Select fields to initialize: .
o largeur e attributes
—
o longueur
Deselect All
Up
Dow

Choose the

modifiers

[“] Omit call to default constructor super()

a.4. Validate the OK button (a parameterized constructor with the two attributes will be
automatically generated).

Generating setters and getters]

aa.l. From step a.2 of generating the constructor, validate the command "Generate Getters
and Setters”, and you will have the following situation:
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- -
& Generate Getters and Setters - - [ ) e S

Choisir les

Select getters and setters to create: )
attributs

> o largeur Sele:

> o longueur
Deselect All
Select Setters

Choisir les
modificateur

ds if necessary)

[ Allow setters for final fields (remove ‘final' modifier f
Insertion point:

[Af'ter ‘largeur’ v]

Sort by:

[Fle\dsln ge‘d:erfsetty/( v]

Access W
@) publf€ () protected () package () private

[ final =l synchronized

a .4. Validate the OK button: four methods will be generated (two setters and two getters for
length and width).
Note:
e The automatic method remains limited as it only generates the skeleton of the
methods. It is up to the programmer to complete the code if necessary.
e The Manual method: It is done by the programmer, who always has full control over
the code.

Task to do: Create a test class to execute the Rectangle class.

LAB5
(*"this"™ Object)

Statement: A Circle is defined by a radius, and we can calculate its surface and perimeter.
Using the this object, create a project named LAB5_encapsulation” that defines the Circle class
with:
a. Two constructors, one parameterized by the radius and the other without parameters but
calling the first constructor to create an object with a radius equal to 0.
b. Setters and getters.
c. Two methods to calculate the area and perimeter of a circle.
d. A display method to show the characteristics of a Circle object.
I1.2 Create a test class named "Test_LAB5" containing the main method.
I1.3 Instantiate the Circle class by creating several Circle objects.
I1.4 Execute the project for several cases of radius.
Answer
Constructors

public class Circle {
int radius;

Circle(int radius) {
this.radius = radius; // "this" is used as an object

¥
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Circle() {
this(0); // "this™ is used as a method }}

Setters and Getters
public int getRadius() { return radius;}
public void setRadius(int radius) { this.radius = radius;}

The two methods: surface and perimeter
public int surface () { // Complete the code...}

public void perimeter() { // Complete the code...}

The display method

public void display() { System.out.printin(*......Complete the code...."");}
....... Complete and display the results on the console.

LAB 6
(Class Variables and Methods (static))

Statement:
In a store, an item is characterized by a code, price, and name. We want to count the number of
items in the store (provide a static variable to increment it during each instantiation of the item
class) and a static method to display the number of items stored in the store.
Task to do:

1. Create the Item class according to the LAB statement.

2. Test the Item class.
Answer

public class Item {
private int code;
private float price;
private String name;
private static int count;

public Item (int code, String name, float price) {
this.code = code;
this.name = name;
this.price = price;
count++;

¥

public int getCode() {
return code;

¥

public void setCode(int code) {
this.code = code;

¥
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public float getPrice() {
return price;
}

public void setPrice(float price) {
this.price = price;
}

public String getName() {
return name;
}

public void setName(String name) {
this.name = name;
}

public void display() {
System.out.printIn("Code: " + code + " Name: " + name + " Price: " + price);
}

public static void itemCount() {
System.out.printin(count);
k

}

Test the class:

public class Test_LAB6_encapsulation {
public static void main(String[] args) {
Item r = new Item(45, "computer", 15);
r.display();
Item.articleCount(); // Call to the static method
r.itemCount(); // Call to the static method

¥
k
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