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Content Overview

* Accessibility Modifiers
— Private , public and protected modifier
— Example
— Effect of each modifier

* Accessor and Mutator

— Accessor (Getter)
— Mutator (Setter)
— Example




Learning Objectives

» To understand the concept of Public, Private and
Protected

» To describe the effect of private and public
access to data and methods

» To understand accessor and mutator methods
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» Purpose : To determine the right access for class, object’s data and
methods.

» The class, variable and method can be accessed by any class in the same
package by default.

» There are 2 common accessibility modifier used in a program:

PUBLIC PRIVATE
Both data and method are visible Both data and method can only be
to any class in any package accessed by the declaring class
ADDITIONAL
PROTECTED

Accessible only to the methods that belong to the same class or to the
descendant classes AND inaccessible to the methods of an unrelated class
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More Restrictive

\)Private

\)Default

uProtected

ePublic

Less Restrictive
-

Communitising Technology
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» To prevent the client program (main) directly access to the instance
variable(s), it’s being encapsulate by the private modifier.

» Used to enforce information hiding by making instance variable(s) private.

» Method(s) declared as private when it is only to be accessible WITHIN the
same class
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1
Class : Student : recrece stacens
3
4 puklic class Stmdent {
= String name; .
& it matricho: grade ¢
7 private String grade: < private instance
g ey p—
5 variable
10 public Stndent (String studName)
11 {
12 name = studMName:;
13 noCEStudent++;
14 }
15
16 pubklic Stmdent (String studMName, int matricHum)
17 {
13 names = studName;
14 matricHo = matricHum;
20 noCEfStudent4++4;
21 }
22
23 public Stndent (String studName, int matricNum, double mark)
24 {
25 name = studMName;
26 matricHo = matricHum;
27 grade = determineGrade (mark) ;
28 noOEStudent4+4;
25 }
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"__.Continue 31 public int getNoOfStudent ()
3z {

Class : Student 23 T return noOfStudent:
34 }
35 H o
36 private String determineGrade | determlneGrade *
= I private method
38 : if (mark > 39)
35 grade = "PLASS";
40 else
41 grade = "FLIL":
4z return grade;
43| - }
44
45 pukbklic woid displayInfo()
4é {
47 System.cut.println("Hame: " +name) ;
48 System.cut.println("Matric Humber: " +4matricHo);
49 System.ocut.println ("Grade: " 4grade)
50 }
51 }
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[ package student:
-
g public class PrivateModifier {
9
10| [= public static wvold main(String[] args) f{
11 Student PGEStudent = new Student ("Mateen", 88738 , og). |9radehas private accessin Student
12 System.ocut.println ("Hame: " +PGS5tudent.name) ; T .
13 Svst+tem St priotlo("Matris MNombers " SPEStudent peatrickod ![A.It-Enter ShDWShmts:I
System.out.println ("Grade: " +PGStudent.grade):
g System.ocut.println("Grade: " 4PGEStudent.determineGrade (90))
16| - } —
17 determineGrade(double) has private access in Student
1a } 1
(Alt-Enter shows hints)

Variable grade and method determineGrade declared as private —
thus, cannot be access by PGStudent object
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** Public instance variable and method can be accessed in its own class and
other classes

¢ Variable(s) and method(s) that have been declared as public have
unlimited access control but could violate the object encapsulation principle.

— 00’77/77“/7’1/3/”9 Tecn/]O/Ogy
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Class : Student

Py rackage student;

3

4 puklic class Student {

2 ?trlng n.i_'hrr.e,: l grade .
T public S5tring grade; < public instance
g = o7 o

5 variable
10 pukblic Student (String studName)

11 {

12 name = studMName:

13 noQfStudent++;

14 }

15

1& puklic Stumdent (String studName, int matricHum)

17 {

18 names = studName:

14 matricHo = matricHum;

20 noCfStudent++;

21 }

22

23 public Stundent (String studName, int matricNum, double mark)
24 {

23 name = studName:;

26 matricNo = matricNumﬂ

Qg grade = determineGrade (mark) ;

2 noCfStudent++;
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.....Continue
31 puklic int getNoOfStudent ()

Class : Student = T {
33 return noCfStudent;
34 }
35 .
36 pubklic String determineGrade (doukble mark) determlneGrade :
e public method
3s 1T IMATE & oo
35 grade = "PASS";
40 else
41 grade = "FLIL";
42 return grade:;
43| - }
44
45 pukblic wvolid displayInfol()
48 {
47 System.ocut.println("Hame: " +name);
4z System.cut.println("Matric Humber: " +matricHo) ;s
45 System.ocut.println("Grade: " 4grade);
50 }
51 }
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grade: access

. € package student; public instance
Main Class - .
g puklic class PrivateModifier { Varlab|e
9
10| [ pukblic static void main(String[] args) {
11 Student PGStudent = new Student ("Mateen™, BBT3S , 90);
12 System. cut.println{"Hams: " 4+PGEStudent.name);
13 = ' - e e
14 System.cut.println({"Grade: " +PGStudent.grade);
15 System.ocut.println("Grade: " +PGStudent.determineGrade (90)) ;
16| - } 7y
17
15 }

OUtPUt determineGrade:
Output - privateModifier (run) = i nvo ke PUbl i c
method

Name: Mateen

Matric Mumber: 28739

Zrade: PRSS

Zrade: PRSS

BUILD SUCCESSFUL (total time: 0 seconds)

g 0T
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6 package student:

. 7

Maln CIaSS 2 puklic class PrivateModifier {

9
10| [ pukblic static vold main(String[] args) f{
11 Student PGStudent = new Student ("Mateen™, BET35 , 90);
12 System. cut.println ("Hams: " 4PGS5tudent.name)
13 System.out.println ("Matric Humber: " +PGStudent.matricHo):
14 System.cut.println("Grade: " +PGStudent.grade)
15 System.cut.println("Grade: " +PGStudent.dete
la| - }
17
15 }

Output

Qutput - privateModifier (run) =

run:

HName: Hateen

FRSS
FAIL
TS SFUL (total time: 0 seconds)

GFrade:
Frade:

0T
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CAN YOU SPOT THE DIFFERENT?

grade variable : PASS » FAIL
Why?
Change of mark value: 90 » 30
[System.out.println( +PGStudent.determineGrade(30))J
4

This code is valid since the method is declare as public and grade
variable is not encapsulate in Student object 1

[public String determineGrade (double mark)
{/7/7 . . .}
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6 package student:

. 7

Maln CIaSS 2 puklic class PrivateModifier {

9
10| [ pukblic static vold main(String[] args) f{
11 Student PGStudent = new Student ("Mateen™, BET35 , 90);
12 System. cut.println ("Hams: " 4PGS5tudent.name)
13 System.out.println ("Matric Humber: " +PGStudent.matricHo):
14 System.cut.println("Grade: " +PGStudent.grade)
15 System.cut.println("Grade: " +PGStudent.dete -
la| - }
17
15 }

Themain ( ) method can directly change the Student class members

Output

Qutput - privateModifier (run) = |

rumn:

Wame: Mateen

M .

Grade: PARSS

Grade: FAIL *
= FUL (total time: 0 seconds)

: 8837338

0T

Solution:
determineGrade method should encapsulate in a class —private it.
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Instances
Super : Super Sub
: Super

Sub
_ This shows the inherited
Public
components of the superclass are
Protected part of the subclass instance
private

Class Hierarchy
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How These modifiers (public, private and protected) differ?

: Super
\/ Accessible

/II X Inaccessible
X
X

: Client /
Sub
: Super

X

X
Only public member visible

X

from outside

x Communitising Technology
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Accessibility of Super-Class from Sub-Class

: Sub

From a method of Sub-class,
Everything is visible and can
be access except the private
members of its superclass

Discuss more on the accessibility of each modifier
between Superclass and Subclass

Communitising Technology



ACCESS MODIFIERS TIMETABLE

Access Modifier Default Private Protected Public
Accessible inside the class yes yes yes yes

Accessible within the subclass

. es no es es
inside the same package Y Y y
Accessible outside the package no no no yes
Accessible within the subclass

no no yes yes

outside the package
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+ rivate A class provides services to
P access and modify data values

\ Accessor ‘ } Mutator I

Instance

Variable

| Returns the value of a Changes the value of
variable - variable

— Syntax: getX ] — Syntax : setX

—  getters ’ —‘ setters ’
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public returnType getInstanceVariable ( )

{

return instanceVariable;

\___ /

Where;
returnType =The same datatype asthe instanceVariable data type
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StUdent Class Py rackage student;
3
4 puklic class Student {
S String name; grade .
£ . i L ; . .
private instance
- / variable
40 pubklic String getName ()
41 {
42 T return name;
43 }
44 puklic int getMatricHo()
45 { -
4g T return matricHo; Publlc accessor
47 }
18 public String getGrade () method to access
4g| [-] { .
50 return grade; I prlvate
= } . o
52 SR 153 5 A= b ok e (=3 . [105 2k el (=3 9% o M instance variable
53| [ {
54 return noCfStudent:; grade
B - }
56
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Main Class

& package student;

7

3] pukbklic class PrivateModifier {

9

1a pubklic static wvoid main(String[] args) {

11 Student PGStudent = new Student ("Mateen"™, BET73% , 90);
12 System.ocut.println({"Hams: " +PGEStudent.name);

13 System.ocut.println({"Matric Humber: " 4+PGStudent.matricNo):
14 System.ocut.println ("Grade: " +PGStudent.getGrade()):

15 }

la }

PGStudent.getGrade( ) -invoke accessor method

Output - privateModifier (run) =

Output

rumn:
Name: Mateen

Matric Mumber: 28739

Zrade: PRSS

BUILD SUCCESSFUL (total time: 0 seconds)

g 0T
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Svntax )

A ) N\

public returnType setInstanceVariable (datatype
newValue )

// assign newValue to instance variable

- /

Where;
returnType =void
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Student Class

2 package student;

3

4 puklic class Stumdent {

3 StIing name ; -

6 private int matricHo; matrlCNO :

T private String grade; . ° .

g private instance variable

9

40 :I_:rubl.i.l:: vold setName (String newllame)

41| [-] {

20| meme = newens setMatricNo:
:: - irubl.i.c‘. void setMatricNo(int newMatricHo) ) PUblIC mutator method to
48 matricHo = newMatricHo; access private instance
47| - Y .

12 variable

45 pubklic String getName ()

=0 {

51 T return name;

52 }
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& package student;
7
g pukbklic class PrivateModifier |
9
10| = puklic static volid main(String[] args) {
170 Student PGStudent = new Student ("Cusandria™, B01SZ , 83):
12 System.ocut.println("Hams: " 4+PGEStudent.name) ;
13 PGStudent.setMatricNo (77291): < |nvoke mutator method
14 System.cut.println("Matric Humber: " +PGStudent.getMatricHol())
15 System.ocut.println("Grade: " +PGStudent.getGrade())
la| * }
17 }

CAN YOU SPOT THE
DIFFERENCE??

Output

Qutput - privateModifier (run) =

rumn:
Hame: Qusandria

Matric Number: 77251

Grade: PARSS

BUILD SUCCESSFUL (total time: 0 seconds)

0 H T
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