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This lecture covers the following:
• Data Field Encapsulation
• Immutable Objects and Classes
• Scope of Variables
• The this Keyword



Encapsulation
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Encapsulation is a programming mechanism that binds together code and the data 
it manipulates.
• This keeps both data and code safe from external interference and misuse.

In an OO language, code and data can be bound together in such a way that a self-
contained black box is created. 
• Within the box are all necessary data and code.
• When code and data are linked together in this fashion, an object is created.
⇒ Thus, an object is the device that supports encapsulation.



Visibility Modifiers
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By default, the class, variable, or method can be accessed by any class in the same 
package. However, this can cause misuse of an object. This can be rectified by restricting 
access to a class' members.
Member access control is achieved through the use of 4 visibility modifiers:
• default/package (~)

• By default, the class variable or method can be accessed by any class in the same package (folder).

• public (+)
• The class variable or method is visible to any class in any package. 

• private (–)
• The class variable or method can be accessed only by the declaring class.

• protected (#)
• The class variable or method can be accessed by any class in the same package or its subclasses, 

even if the subclasses are in a different package. 



Visibility Modifiers
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Restricting access to a class' members is a fundamental part of object-oriented 
programming because it helps prevent the misuse of an object.

 
Modifier  
on members 
in a class 

Accessed  
from the 
same class 

Accessed  
from the 
same package 

Accessed  
from a 
subclass 

Accessed  
from a different 
package 

public 

protected - 

default - - 

private - - - 
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Note about Private Members
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An object cannot access its private members, as shown in (b). It is OK, however, if 
the object is declared in its own class, as shown in (a). 



Why Should Data Fields Be private?
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It is not good for the data members of one class to be able to modified directly 
from another class because:
• Data may be tampered.
• It makes the class difficult to maintain and vulnerable to bugs.



Why Should Data Fields Be private?
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To protect data fields from direct modification and to make the class easy to 
maintain, declare the data fields as private.
• A private data field cannot be accessed by an object through a direct 

reference outside the class.
• How then can a client retrieve and modify a data field? – By providing accessor 

and mutator methods.



Accessor Methods
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Accessor methods (a.k.a. getter or get methods)
• methods used to read private properties
• has the following method signature:

If the returnType is boolean, the getter method should be defined as follows 
by convention:

Use 'is' rather than 'get' when creating getter methods for boolean variables.



Mutator Methods
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Mutator methods (a.k.a. setter or set methods)
• methods used to modify private properties
• has the following method signature:



Data Field Encapsulation Example
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Data Field Encapsulation Example
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Data Field Encapsulation Example
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Array of Objects
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An array can hold primitive-type values as well as objects. For example, the 
following statement declares and creates an array of 10 Circle objects:

circleArray can be initialized using a for loop:



Array of Objects
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An array of objects is actually an array of reference variables. 
• So, invoking circleArray[1].getArea() involves two levels of 

referencing as shown in the next figure. 
• circleArray references to the entire array. 
• circleArray[1] references to a Circle object. 



Array of Objects
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Passing Objects to Methods
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You can pass objects to methods. Like passing an array, passing an object is actually 
passing the reference of the object. 
The following code passes the myCircle object as an argument to the 
printCircle method:



Passing Objects to Methods
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Immutable Objects and Classes
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If the contents of an object cannot be changed once the object is created, the 
object is called an immutable object and its class is called an immutable class. 
• If you delete the set method in the Circle class, the class would be immutable 

because radius is private and cannot be changed without a set method.
• A class with all private data fields and without mutators is not necessarily 

immutable. For example, the following class Student has all private data fields 
and no mutators, but it is mutable.



What Class is Immutable?
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For a class to be immutable, it must meet all the following requirements:
• Declare all data fields private
• Provide no mutator methods (i.e., set methods)
• Provide no accessor methods (i.e., get methods) that would return a reference to 

a mutable data field object



Example
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public class Student {
private int id;
private BirthDate birthDate;

public Student(int ssn, 
int year, int month, int day) {

id = ssn;
birthDate = new BirthDate(year, month, 

day);
}

public int getId() {
return id;

}

public BirthDate getBirthDate() {
return birthDate;

}
}

public class BirthDate {
private int year;
private int month;
private int day;

public BirthDate(int newYear, 
int newMonth, int newDay) {

year = newYear;
month = newMonth;
day = newDay;

}

public void setYear(int newYear) {
year = newYear;

}
}

public class Test {
public static void main(String[] args) {
Student student = new Student(111223333, 1970, 5, 3);
BirthDate date = student.getBirthDate();
date.setYear(2010); // Now the student birth year is changed!

}
}

For a class to be immutable, it must mark all data fields private 
and provide no mutator methods and no accessor methods 
that would return a reference to a mutable data field object.



Scope of Instance and Static Variables
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• Recall: The scope of a local variable starts from its declaration and continues to 
the end of the block that contains the variable. A local variable must be initialized 
explicitly before it can be used.
• The scope of instance and static variables is the entire class. They can be declared 

anywhere inside a class.



Scope of Local Variables: Revisited
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If a local variable has the same name as a class' variable, the local variable takes 
precedence and the class' variable with the same name is hidden. 
For example, in the following program, x is defined both as an instance variable 
and as a local variable in the method:



The this Keyword
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The this keyword is the name of a reference that refers to an object itself. 
• One common use of the this keyword is reference a class's hidden data fields. 
• Another common use of the this keyword to enable a constructor to invoke 

another constructor of the same class. 



The this Keyword
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Referencing Hidden Data Fields
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Referencing Hidden Data Fields
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Calling Overloaded Constructor
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Constructors may also be overloaded (i.e., there may be two or more constructors 
within the same class as long as their parameter lists are different).

Different parameter lists mean either:
• different number of parameters, or
• different data types of parameters



Using this to Invoke a Constructor
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Source: https://medium.com/@eldibenedetto/my-favorite-programming-dad-jokes-a68a1ba94d8f
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