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Java Package

& workspace - Java - Eclipse

File Edit Source Refactor Mavigate Search |

AnRACINFER BE- A CRSE-RA > R

% Package Explorer &3 = O

1
1
1 |
Human | | CAT DOG LION |
1 1
1 1
1

v Eﬂ World
v [ src
v 1B (default package)
> AJ] World java
~ 1 Life
> [J] Human.java
v B LifeAqua
> [J] Shelljava
~w i LifeAqua.Fish
> [J] Fish.java
> [J] Sharkjava
~ ¢ Life.Mammal
s 4] Catjava
v [J] Dogjava
5 [J] Lienjava

F—————=—=—=-=-=-=---

Life
Life.Mammal
Life.Aqua
Life.Aqua.Fish



Java Package

| Life :
|
i e : i World
: ! Mammal ! : L sre
| l ! | World.java
| Human | CAT DOG LION | i
! I 1 ! .
| I 1 | Llfe
: e : : Human.java
| |
; ! —Aqua.
: e ‘ Shelljava
| | | |
| | | SHELL| ' FISH Fishv ) 1 Fish
| : : ! ! Fish.java
| : ! L ! Shark.java
|
I : I L
| i | SHAK : i | Mammal
: I Aqua U I | : Cat.java
l ittt ' ! Dog.java
e Lion.java
Life
Life. Mammal
Life.Aqua

Life.Aqua.Fish



World
L src
‘ World.java
Life
Human.java
——Aqua
Shell.java
Fish
Fish.java
Shark.java
Mammal
Cat.java
Dog.java
Lion.java
Life
Life. Mammal
Life.Aqua

Life.Aqua.Fish

Java

& workspace - Java - Eclipse

Package

File Edit Source Refactor Mavigate Search |

g LSS gNC)

[ Package Explorer 3

450~ Q-

= B

== -import Life,Hunan,

W i':..l, World
v B osrc

1] World java
w 4 Life

~ ff LifeAqua

[J] Shelljava
w B4 Life.fqua.Fish

[J] Fishjava

[J] Sharkjava
~ ff Life Mammal
[J] Catjava
[J] Dog.java
[J] Lion.java

—_

v 8 (default package]

[J] Human.java

import Life.Aqua.Fish.Shark;
public class World {

public static void main(String[] args) {
Human peter=new Human();
Shark jaws=new Shark(),

Class Instance



Java Package

Why do we need package

“C” does not support package



Java Package

Car

Airplane

Driver

Car honda= new Car();

Car

Airplane

Driver
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Java Package

Java Development Kits (odename  Release Packages (lasses

Java SE 8 with JDK 1.8.0 — 2014 217 4,240
Java SE 7 with JDK 1.7.0 Dolphin 2011 209 4,024
Java SE 6 with JDK 1.6.0 Mustang 2006 203 3,793
Java 2 SE 5.0 with JDK 1.5.0 Tiger 2004 166 3,279
Java 2 SE with SDK 1.4.0 Merlin 2002 135 2,991
Java 2 SE with SDK 1.3 Kestrel 2000 76 1,842

Java 2 with SDK 1.2 Playground 1998 59 1,520
Development Kit 1.1 — 1997 23 504
Development Kit 1.0 Oak 1996 8 212

https://docs.oracle.com/javase/8/docs/api/allclasses-noframe.html




Person

+ Name : String
+ Age : Integer

Class

john:Person

+ Name = “John”
+ Age =25

Instance

Encapsulation

Person John = new Person();
John.Name=“John”;
John.Age=25;



Person

+ Name : String
+ Age : Integer

Class

john:Person

+ Name = “John”
+ Age =2500

Instance

Encapsulation

Person John = new Person();
John.Name=“John”;
John.Age=2500;



Encapsulation (n3idnsia)

Uoanun1sianng , waky | Tganu

Properties kay Methods

918191 code HAMUUaRANLUINVU



Encapsulation

Access Modifier

+ Public
-  Private
# Protected

Modifier Class Package Subclass World |
public o d L 4 L
protected o oy 4 A
no modifier# " ' b4 4

L private v b 4 b 4 b 4

No read-only access modifier in JAVA !



Encapsulation

Person

+ Name : String
- Age : Integer \

Person John = new Person();
John.Name="“John”;
John.Age=25;

Class

john:Person

+ Name = “John” + Public
+ Age =

- Private

# Protected

Instance  Modifier Class Package Subclass World 1
public o o 4 o
protected o 4 4 X
no modifier* Y ¥ 4 X p 4
| private J X X X




Encapsulation

Person

+ Name : String
- Age : Integer

+ setAge(Integer) ‘\\\\\\\\\\\\\\\\\\*

Class

(. .
o= Qutline &3

v i‘ab World

o

[#]

@

@ ° main(String[]) : void

v (& Person

=

-.—-"_.lazh‘hfg#

Mame : String
Age: Integer
setAge(Integer) : void

class Person{
public String Name;
private Integer Age;
public void setAge(Integer x)

{
if((x > 0) &8 (x< 100))

{
}

Age= X;



Person

+ Name : String
- Age : Integer

+ setAge(Integer)

Class

john:Person

+ Name = “John”
+ Age = 25

+ setAge(Integer)

Instance

Encapsulation

Person John = new Person();
John.Name="“John”;
John.setAge(25);



Encapsulation

Person

+ Name : String
- Age : Integer

\

+ setAge(Integer)

Class

Person John = new Person();
John.Name=“John”;
John.setAge(2500);

john:Person

/

+ Name = “John”
+ Age =

+ setAge(Integer)

aziganldauas Age anldlaasgials ?

Instance

No read-only access modifier in JAVA |



Encapsulation

Person
+ Name : String class Person{
- Age : Integer public String Name;

private Integer Age;
public void setAge(Integer x)

{

+ setAge(Integer)
+ getAge() : Integer

if((x > @) &8 (x< 100))

Class ¢
ﬂgE= X5
EE Qutline 2 = B }
T i : - .
— =R e X public Integer getAge(){
v 9. Wor .
# © main(String[]) : void return Age;
W (ﬁ Person }
e MName: 5String
Age: Integer

[ *]
@ setAge(lnteger) : void
@ getAge(): Integer }




Person

+ Name : String
- Age : Integer

+ setAge(Integer)
+ getAge() : Integer

Class

john:Person

+ Name = “John”
+ Age =25

+ setAge(Integer)
+ gtAge(): Integer

Instance

Encapsulation

Person John = new Person();
John.Name=“John”;
John.setAge(25);

Integer age=John.getAge();



JAVA get / set Method

getXXX method Hsulalunisisenauaniuzvas property

setXXX method HaulynsAraauzvas property

System.get
} Osgetenvl:l : Map<5tring,String> - Systern
ﬁsgetenv(String namme) : 5tring - Systermn
ﬁsgetprcupertiesﬂ : Properties - System
.d55 PE‘PSO”{ ngetPerert}r(String key) : String - Systemn

pUblic S-' ﬁzgetprn:npe.rt_-,r(String key, String! def] : String F’ stem
. t ] @ getSecurityManager() : SecurityManager - System
private

roid setAge(

if((x >, ;

{ Press "Ctrl=5pace’ to show Template Proposals

System.set

G'SsetErrl[PrintStream err) : void - Systern
ﬁssetlnlilnputStream in) : void - System
& setOut(PrintStream out) @ void - System

= PE‘PSO”{ ﬁssetPru:upertiES,{Pererties props) : void - System

pUblic S-' ﬁzse‘tprape.rt_-,r(String key, Stri.ng value] @ String i 5 i‘.E'“
. @ setSecurityManager(SecurityManager s) : void - Systemn
prlvate ] & getSecurityManager() : SecurityManager - System

d SEtﬂgE t & lineSeparator() : String - System

if((x >, .

-[ Press 'Ctrl+5Space’ to show Template Proposals




Person

+ Name : String
- Age : Integer

+ setAge(Integer)
+ getAge() : Integer

Eclipse JAVA outline icon

EE Qutline 2 = B8
o 12w sl e w
w ﬁb World
i® s main{string[]) : void
W & Person

e Mame: 5tring

o Age: Integer

@ setAge(lnteger) : void
@ getAge(): Integer

® | class (public)

€ | interface (public)

@ | enum type (public)

@ | annotation type (public)

@& | package visible class

@& | private class

(& | protectad class

a | default field (package visible)

o | private field @_
« | protected field o
o | public field

& | default method (package visible)

m | private method

< | protected method

@ | public method




Encapsulation

Circle Circle
+ Pl : Double - Pl : Double
+ Radius : Double - Radius : Double
+ getArea() : Double + getArea() : Double
+ getRadius() : Double + getRadius() : Double
+ getCircumference() : Double + getCircumference() : Double
- setRadius(Double) + setRadius(Double)
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Class Relation

The class room

Teacher Student
+ Age : Integer + Age : Integer
+ Name : String +Name : String

+ Phone : String + GPA : Double




Class Relation

The class room

Teacher

+ Age : Integer
+ Name : String
+ Phone : String

Student

+ Age : Integer

DrPaween:Teacher

+ Age : Integer
+ Name : String
+ Phone : String

-4

i

+Name : String
+ GPA : Double

Q/

U

Csmjul:Student

Csmju2:Student

+ Age : Integer
+Name : String
+ GPA : Double

+ Age : Integer
+Name : String
+ GPA : Double

Csmju3:Student

+ Age : Integer
+Name : String
+ GPA : Double




Class Relation

Inheritances (N15aUNDA)




Inheritances

Teacher Student
+ Age : Integer + Age : Integer
+ Name : String +Name : String

+ Phone : String + GPA : Double




Inheritances

Person Based-class

+ Age : Integer Wa-LbN
+Name : String

Generalize (1715’31‘1J)

Teacher Student
+ Phone : String + GPA : Double
Derived-class Derived-class
an an
Specific (131234) Specific (131234)

Java 5en Person 3Ty super class U84 Teacher Lay Student



Inheritances

Person

+ Age : Integer
+Name : String

Teacher

+ Phone : String

DrPaween : Teacher

+ Age =25
+Name = “ Paween Khoenkaw”
+ Phone = “08912345678”

Student

+ GPA : Double

csmjul : Teacher

+ Age =30
+Name = “John Long Learn”
+ GPA =1.23




Inheritances

Life

+ Age : Integer
+ Sex : Boolean

Cat

+ Color : String
+ Name : String

Neko : Cat

+ Age =2

+Sex=1

+ Color = “ Black”

+ Name = “Neko chan”

Human

+ Name : String
+ID : Long

Gayman : Human

+ Age =54

+ Sex = Il

+ Name = “John”

+ 1D = 12345678910




Inheritances

Life

+ Age : Integer
+ Sex : Boolean

Bacteria

+ Color : String
+ Size : Double

E.coli : Bacteria

+ Age =0.01

+ Sex =

+ Color = “ Green”
+ Size = 0.001

Human

+ Name : String
+ID : Long

Gayman : Human

+ Age =54

+ Sex = Il

+ Name = “John”

+ 1D = 12345678910




Inheritances

Life

+ Age : Integer
+ Sex : Boolean

Bacteria

+ Color : String
+ Size : Double
+ BacteriaAge : Double

E.coli : Bacteria

+ Age =

+ Sex =

+ Color = “ Green”
+ Size = 0.001

+ BacteriaAge = 0.001

Human

+ Name : String
+ID : Long
+ HumanSex : String

Gayman : Human

+ Age =54

+ Sex =

+ Name = “John”

+ 1D = 12345678910

+ HumanSex = “Gay+”




Inheritances

- n Fruteiﬁ Svnthesis' DNA
(2-3%)

Junk DNA is the non-coding DNA in scientific terms.



Inheritances

Overriding



Inheritances : Override

Life

+ Age : Integer
+ Sex : Boolean

Bacteria

+ Color : String
+ Size : Double
+ Age : Double

E.coli : Bacteria

+ Age = 0.001

+ Sex =

+ Color = “ Green”
+ Size = 0.001

Human

+ Name : String
+ID : Long
+ Sex : String

Gayman : Human

+ Age =54

+ Sex = “Gay+”

+ Name = “John”

+ 1D = 12345678910




Inheritances : Override

Circle

+Pl=3.14

GoodCircle

+ Radius : Double

- Radius : Integer

+ setRadius( Integer)
+ getArea(): Double

Field override

Method override

=

—)

+ setRadius( Double)
+ getArea(): Double

A

SuperCircle

+ Pl =3.14159265359

+ getArea(): Double
+ getCircumference (): Double

A15N1 Method override 11171 Field override

AYLUANANIINIUAUUABAANY




Inheritances : Overloading

IDCARD

- Age: Integer
- Name : String
- ID: Long

+ setAge( Integer)
+ setName( String)
+ setID ( Long)

+ getName(): String
+ getAge(): Integer
+ getID() : Long

IDCARD myID = new IDCARD();
setAge(18); (V]
setAge(18.0);

setAge(“18"); :I—

setAge(“15-04-1998");

SuperIiDCARD

- Age: Integer
- Name : String
- ID: Long

+ setAge( Integer)

+ setName( String)

+ setID ( Long)

+ getName(): String

+ getAge(): Integer

+ getIiD() : Long

+ setAge( Double)

+ setAge( String)

+ setAge( Date)

+ setAge(Date, Integer)




Inheritances : Overloading

IDCARD

SuperIDCARD

- Age: Integer
- Name : String
- ID:Long

- Age: Integer
- Name : String
- ID:Long

+ setAge( Integer)
+ setName( String)
+ setiD ( Long)

+ getName(): String
+ getAge(): Integer
+ getiD() : Long

+ setAge( Integer)

+ setName( String)

+ setIlD ( Long)

+ getName(): String

+ getAge(): Integer

+ getiD() : Long

+ setAge( Double)

+ setAge( String)

+ setAge( Date)

+ setAge(Date, Integer)

F9 Method WNBUNU WIS1ALADSIANBUNY = Override

¥ Method LDUNU W1318LABIA19NY = Overload

N9829VN9U AL UULAEINY LALSeNYDA1NU

C lais295U Overload usl Java 5895UN9 Override wuag Overload




Inheritances : Overloading

system.out.println

@ println() : void - PrintStream

@ printin{boolean ¥ : void - PrintStream
@ println{char %) : veid - PrintStream

@ println{char(] ¥} : void - Print5tream
@ printin{double x] : void - PrintStream
@ printin{float x) : void - PrintStream

@ printinfint %) : void - PrintStream

@ printin{long x) : void - PrintStream

@ println{Object x) : void - PrintStream
@ printin(String x) : void - PrintStream

£

>

Prass "Ctrl+5Space’ to show Template Proposals

printin
public void println{)

Terminates the current line by writing the line separator
string. The line separator string is defined by the systemn
property line. separateor, and is not necessarily a single
newline character ("%n").

Press 'Tab’ from proposal table or click for focus

f29819 Overloading i Method println()

wnldld Overloading azfiasasns method wuanuanasn b .

print
print
print
print
print

n_Boolean(Boolean x)
n_Char(Char x)
n_Char[](Char|] x)
n_double(double x)
n_float(float x)




Inheritances : Overloading

Description

Identifier
asctime converts a struct tm object to a textual representation (deprecated)
ctime converts a time_t value to a textual representation
strftime converts a struct tm object to custom textual representation

Format . ) ] ] _

‘ wcsftime converts a struct tm object to custom wide string textual representation
conversions

gmtime converts a time_t value to calendar time expressed as Coordinated Universal Time™
localtime converts a time_t value to calendar time expressed as local time
mktime converts calendar time to a time_t value.

A18819 Method wuasguuuurianlu C / C++


http://en.cppreference.com/w/c/chrono/asctime
http://en.cppreference.com/w/c/chrono/ctime
http://en.cppreference.com/w/c/chrono/strftime
http://en.cppreference.com/w/c/chrono/wcsftime
http://en.cppreference.com/w/c/chrono/gmtime
https://en.wikipedia.org/wiki/C_date_and_time_functions#cite_note-2
http://en.cppreference.com/w/c/chrono/localtime
http://en.cppreference.com/w/c/chrono/mktime

Inheritanc

es

Shape

+ Area: Double

getA;“e\a() : Double

Square

Circle

+ Length : Double

+ Radius : Double

getArea() : Double

getArea() : Double

t

Rectangle

AdPaper: Rectangle

+ Width : Double

-
-~
-~
-~
~
~

getArea() : Double

S
Seo
S~
-~
-~ S~
-~
~ S
~ -~
—~ -~

\
‘+ Area : Double

'+ Length : Double

-+ Width : Double

-
~
-~
-
~
Ssao
-~
-
~
-~
-
-]

-getArea() : Double




Constructor & Destructor

NASILAZHYINAE




Constructor & Destructor

Constructor @@ Method LSANYUlaeDAlule TUIUNDUVDINS Instantiation
Jitmesounaadlinsaulaay Wy 999U8ANI LUAY
A1 Java MyUaly Method Fatfeglfutanaid A Constructor

Computer Computer Mac=new Computer(“Macbook”,8000,500, “Core 17”);

Model: String Mac : Computer
Ram: Integer

Harddrive: Integer
- CPU: String

Model=“Macbook”
Ram= 8000

Harddrive= 500

+ Computer( Model:String,

Ram:Integer,Hdd:Integer,CPU:Integer) -
+ Computer() + Computer( Model:String,

-  CPU=“Core 17”

+ setModel(String) Rzz:m:Intefer(,)Hdd:Integer,CPU:Integer)
+ Computer

+ setRam(Integer
(Integer) + setModel(String)

+ setHarddrive(Integer)

+ setCPU(String) + setRam(Integer)
+ turnOn() + setHarddrive(Integer)
+ turnOff() : :s:ﬁz:gt”“g)

+ turnOff()




Constructor & Destructor

Constructor @@ Method LSANYUlaeDAlule TUIUNDUVDINS Instantiation
Jitmesounaadlinsaulaay Wy 999U8ANI LUAY
A1 Java MyUaly Method Fatfeglfutanaid A Constructor

Computer Computer Mac=new Computer();

Model: String Mac : Computer
Ram: Integer

- Harddrive: Integer - Model=
- CPU: String - Rams=

- Harddrive=
+ Computer( Model:String, . CPU=

Ram:Integer,Hdd:Integer,CPU:Integer) -
+ Computer() + Computer( Model:String,

+ setModel(String) R:::m:Integer(,)Hdd:Integer,CPU:Integer)
+ Computer

+ setRam(Integer
(Integer) + setModel(String)

+ setHarddrive(Integer)

+ setCPU(String) + setRam(Integer)
+ turnOn() + setHarddrive(Integer)
+ turnOff() : :s:ﬁz:gt”“g)

+ turnOff()




Constructor & Destructor

Destructor A Method gavinegnisentdauile class dudueede

139139 lUADINSIYIULAD HVTNTNEADY LU ANNUIEAIININ

Unn13 I uLiuYeya09ulenud Method NTUAUAIY ~ LagnIUNILYBAANE

A8 Destructor

Computer

Model: String
Ram: Integer
Harddrive: Integer
CPU: String

+ Computer( Model:String,
Ram:Integer,Hdd:Integer,CPU:Integer)
+ Computer()

+ ~Computer()

+ setModel(String)

+ setRam(Integer)

+ setHarddrive(Integer)
+ setCPU(String)

+ turnOn()

+ turnOff()

A191 Java Lilenu Destructor 1189310
Instance Nlyndu
329nM1Inaan Lasanlulin

o o
TVEATISUF T P K Y,
A2852UU Garbage collector




Msiu 3

PoAURY NUNIUTUIANT # ATM
- UIURY ? !
+ HURU() + 0OUNU(EIUIUNY) : U ?
+ TaRu(R) + HNNU(E) ?
+ UNRUDDA(ITUIUNEL): Y ? ?
? ?

a91mn class wilneuauiang waz class ATM Tiauysnl anuou properties uay
method 1#lalumuanumunzan wianyisas1e Instance 1asispana wilnausunang
way 5 ATM liigatinaaz 1 instance aae faatinaity

John: WiNIUsUIAS AUATUANUINYLE ATM

WeUAINUldnIzAE A4 31U 1 WY @94M19Naa95UN15UY vdauay 2

WeuYa 98 NENITEU NYUUUUN
Mmeludungiain 27 nsngiau 2560



