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Encapsulation (1/3)

public class Student {

// code omitted

public static void main(String[] args) {
Student sl = new Student () ;
System.out.println(sl.getAge());

}

public int getAge() {
return age;
}
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Encapsulation (2/3)

public class Student {

//int age = 20;

//code omitted

public static void main(String[] args
Student sl = new Student () ;
System.out.println(sl.getAge());

}

//public int getAge() {
// return age;

//}
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Encapsulation (3/3) @scuthampton

public class Student {

//int age = 20;
Calendar dateOfBirth;

//code omitted

public static void main(String rgs) {
Student sl = new Student () ;
System.out.println(sl.getAge());

}

//public int getAge() {
// return age;

//}

public int getAge() {
Calendar rightNow = Calendar.getInsta
int a = calculateAge (rightNow, dateof
return a;

T.S. Hoang 7/40



Constructors

public class Student {

protected age;

e

public static void main(String[] args) {
Student sl = new Student (19);
System.out.println(sl.getAge());

}

//code omitted

e
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Varieties of Loops

int i = 0;

while (i < 10) {
System.out.println(i);
i++;

}

int i = 0;

do {
System.out.println(i);
i++;

} while (i < 10);

for (QRIIENEI0;

{

System.out.println(i);
}
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Arrays @ southampton
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T.S. Hoang om0



University of
lterating Over an Array
int numStore = new int[9];
//some missing code to fill the array with

System.out.print ("Number at position " + i);
).

System.out.println(" is " + numStorel[i]

= new int[9];

int numStore
//some missing code to fill the array w

System.out.println("Number is " + n)

}
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Arrays vs. ArrayLists @scuthampton

Arrays / Declaration WLists

Removal
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Generics (1/2)

kennel.add (new Dog("Rover"));
kennel.add (new Dog("Fido"));
kennel.add (new Dog("Patch"));

for(int i = 0; i < kennel.siz
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Generics (2/2)

kennel.add (new Dog ("Rover"));
kennel.add (new Dog("Fido"));
kennel.add (new Dog("Patch"));

for(int i = 0; i < kennel.size(); i++)
kennel.get (i) .bark();
}
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lterator (1/2) @scuthampton

ArrayList<Dog> kennel = new ArrayList<Dog:

kennel.add (new Dog("Rover"));
kennel.add (new Dog("Fido"));
kennel.add (new Dog("Patch"));
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lterators (2/2) @scuthampton
public void makeThemBark (JIESEaEOE<DOGIIIE) {

while (it.hasNext()) {
it‘neXt()-bark(); _
}

T.S. Hoang o0



University of
lerary @Southumpton

» The java library is full of helpful classes
» Like ArrayList

» What does the inside of an ArrayList look like?

» How does it handle the resizing?

» How does it know when the throw an error?

» How does it handle renumbering when removing elements?

> But they are implementation details.
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Implementation vs. Interface Bsalthermpton

» Because of encapsulation all we need to know
to use the ArrayList class, and the other library classes
is what their interface is

» A Class’ interface is how we interact with the class
> It’s public variables and methods

» what methods we can call
» what they do

» what they will return
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Im po rti ng Southampton
> Library classes must be imported using an import statement

public class myClass{

ArrayList<String> arrl;
arrl = new ArraylList<String>;

public static void main(String[] args) {
//code omitted
}
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Importing packages Bsaliicrmpton
» Classes are organised in packages.
» Single class may be imported:
import java.util.ArrayLlist;
» Whole package can be imported:

import java.util.x;
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Where is the Library? @scuthampton

» All library classes are included in the Java runtime and
development environments

» All the documentation is available online:

» https://docs.oracle.com/en/java/javase/17/docs/
api/index.html
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https://docs.oracle.com/en/java/javase/17/docs/api/index.html
https://docs.oracle.com/en/java/javase/17/docs/api/index.html
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MODULE PACKAGE CLASS USE TREE PREVIEW NEW DEPRECATED INDEX HELP

Java“ Platform, Standard Edition & Java Development Kit
Version 17 API Specification

This document is divided into two sections:

Java SE

The Java Platform, Standard Edition (Java SE) APIs define the core Java platform for general-purpose computing. These APIs are in
‘modules whose names start with java.

JDK

‘The Java Development Kit (JDK) APIs are specific to the JDK and will not necessarily be available in all implementations of the Java
SE Platform. These APIs are in modules whose names start with jdk.

e T | e e

Module Description

Java.base Defines the foundational APIs of the Java SE Platform.

Java.compiler Defines the Language Model, Annotation Processing, and Java Compiler APIs.
java.datatransfer Defines the API for transferring data between and within applications.

Java.desktop Defines the AWT and Swing user interface toolkits, plus APIs for accessibility, audio, imaging, printing, and JavaBeans.

Java.instrument Defines services that allow agents to instrument programs running on the JVM.
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OVERVIEW MODULE PACKAGE

USE TREE DEPRECATED INDEX HELP

ALL CLASSES SEARCH: O, Search
SUMMARY: NESTED | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD

Module java.base
Package java.util

Class ArrayList<E>

java.lang.Object
java.util.AbstractCollection<E>
java.util. AbstractList<E>
java.util.ArrayList<E>
Type Parameters:
E - the type of elements in this list

All Implemented Interfaces:
Serializable, Cloneable, Iterable<E>, Collection<E>, List<E>, RandomAccess

Direct Known Subclasses:
Attributelist, RoleList, RoleUnresolvedList

public class ArrayList<E>
extends AbstractList<E>
implements List<E>, RandomAccess, Cloneable, Serializable

rray i ation of the List interface. Implements all optional list operations,
and permits all elements, including null. In addition to implementing the List interface, this
class provides methods to manipulate the size of the array that is used internally to store the
list. (This class is roughly equivalent to Vector, except that it is unsynchronized.)
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Strin gs @Sgﬂ‘fﬁgmpton

» Strings are actually objects
» Did you notice we always use a capital S like other classes?

» You don’t need to import them
> they are from the automatically imported from java.lang. *;

» Asis System as in System.out.println()
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A word about comparing Strings @southampton

if (input == "hello") { // Tests identity
//code here
}

if (input.equals("hello")) { // Tests Equality
//code here
}

» You probably mean to compare strings using .equals.

» And you should always use .equals.
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identity vs equality (1/4) @southampton

String namel "Harry"; ' ‘

String name2 = "Tom";

» namel == name2: false

(different addresses)
» namel.equals (name2): false
(different values)
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identity vs equality (2/4) @scuthampton

String namel = "Harry";
String name2 = "Harry";
» namel == name2: true

(same address)

> namel.equals (name2): true
(same value)
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identity vs equality (3/4) @scuthampton

String namel _ "Harry"; ' ‘
String name2 new

String ("Harry");

» namel == name2: false

(different addresses)
» namel.equals (name2): true
(same value)
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identity vs equality (4/4) @scuthampton

String namel = "Harry";
String name2 = namel;
» namel == name2: true

(same address)

> namel.equals (name2): true
(same value)
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Maps
Name | Number
Alfie | 407351
Jenny | 763412

University of
@Southumpton
» Maps are a collection type that
map a key to a value
» put ("Alfie", "407351");
» put ("Jenny", "763412");

» and soon...
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Lookup

@s

» Lookup: supplying the key and having the value returned

String num

= myHashMap.get ("Alfie");

Name | Number
Alfie | 407351
Jenny | 763412

University of

outhampton
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Bringing it together ...

import java.util.HashMap;

//code omitted

marks = New HashMap<String, Integer>();

System.out.println("Bob got " +
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» Implementation vs. Interface
» Strings

» HashMaps

T.S. Hoang P



Self-Tests @ southampton

Blackboard tests on Strings

Blackboard tests on HashMaps
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https://blackboard.soton.ac.uk/webapps/blackboard/content/launchAssessment.jsp?course_id=_221896_1&content_id=_6402327_1&mode=view
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YOUR QUESTIONS



References | @ southampton

» David J. Barnes and Michael Kélling. Objects First with Java: A
Practical Introduction using Blued.
Pearson, sixth edition edition, 2016 (Chapter 4.12 and 4.14.7)
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