UML - Class Diagrams




What is UML Diagram?

-
* Unified Modeling Language (UML)

» Standardized general-purpose modeling language
in the field of object-oriented software
engineering.

* The standard 1s managed, and was created, by the
Object Management Group. Object Management Group

OBJECT MANAGEMENT GROUP
Formation 1989

Headquarters Needham, Massachusetts

Website WWw.omg.org g




UML Diagram

« UML 2.2 has 14 types of diagrams divided
into two categories.

* Seven diagram types represent structural
information.

* Seven represent general types of behavior.
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What is class diagram?’

 Is atype of static structure diagram that
describes the structure of a system by showing
the system's classes, their attributes, operations
(or methods), and the relationships among the
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Class Diagram Models
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Example:

CD Models (Class and Attribute)
|

Person

- Name : String
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Example 2:

CD Models (Class, Attributes, Method)

= MyCarjava
public class MyCar{
public String Color;
public int yearOfProduction;
public void printMyCar() {

System.out.println(

System.out .println(

MyCar

+ Color
+ yearOfProduction

+ printMyCar ():

+ Color) ;

String

+ yearOfProduction) ;

int

voilid



Example 3.

CD Models (Class with main method)

-
=] = MyCarlnAction java
public class MyCarInAction{
public static voilid main(Stringl[]l args){

MyCar myCar = new MyCar();

myCar .Color =
myCar .yearOfProduction =

myCar .printMyCar () ;

} MyCarInAction

+ main (String[]): void




Exercise 1:
Create code from UML class diagram below!

’ MyCar?2 ’

MyCarInAction2
| + Color : String ’

+ yearOfProduction : int

& o niiyCane () & wedld ’ + main(Stringl[]): void

+ turnOnMechine (): wvoid
+ changeGear (): void
+ turnOffMechine (): void

i Administrator: Command Promp M
D :\DOKUMENMUDINUSNFASILKOMAPBON latihansm?» javac MyCarInAction?. java

ID:\DUKUHEN\UDINUS\FHSILKUH\PBD\_Iatihan\m?}jaua MyCarInAction?
Color: Black

Year 0f production: 2006

Mechine 1s turned ON

Changed gear

Mechine 1s turned OFF

D : \DOKUMEN\UDINUS\FASIL KOMAPBON latihan\m/>




Example 4.

CD Models (Class with main constructor)

Constructor ‘

Students

- nim : String
— nama : String

+ Students(nim : String, nama : String)
+ getNim (): String
+ getNama (): String

StudentsCard

+ main(String[]): void




Example 4.
CD Models (Class with constructor) Result

[= Studentsjava .‘I_J StudentsCard java |

Students{
ivate String nim;

ivate String nama;

public Students(String nim, String nama) {
this.nim=nim;

this.nama=nama;

public String getNim() {
return nim;

public String getNama () {
return nama;

=ntsjava |=| StudentsCard java

1 EpubLi: class StudentsCard{

public static wvoid

main(String[] args) {

= new Students("211.Z2012.0001","5312din") ;
System.out.println("Student Name

Students SiAdin ,"SiAdi
nt Nan : " +S8iAdin.getNama()) ;
System.out.println("Student Numbe

+SiAdin.getNim()) ;




Exercise 2:
Create code from UML class diagram below!

Students2

- nim : String
- nama : String

+ Students2 (nim : String)
+ setNim(String): void ’
+ setNama (String) : void ’

StudentsCard2

+ getNim (): String
+ getNama (): String ’ + mailn (Stringl]) :

p
drministrator C | - O] X

D: \DOKUMENANUDINUSNFASTLKOMAPBON _latihan\m?> javac StudentsCard?. java

D: \DOKUMENA\UDINUSMNFASILKOMAPBON latihan\m?> java StudentsCard?
Student Name = S1 Adin

Student Number Format :HHH.HHHHfﬂﬂﬂﬂizzl,,,,»/”$'\Nﬁﬂlscanner
Student Number = A11.2012.00001 import java.util.sc

Student MHame :
Student Number : A11.2012.08001

D : \DOKUMENAUDINUSAFASIL KOMAPBON latihan\m />

| .1




Example 5.

CD Models (Inheritence)

Bicycle
- gear: 1nt
- speed : 1nt

+ changeGear (int) : void
+ speedUp (1nt) : void
+ applyBrake (int) : void

MountainBike
- seatHeight : 1nt
(int) :

+ setHeight void

MountainBikeAction

+ main (Stringl[]): void




Example 5.
CD Models (Inheritence) Result

Bicycle

|=| Bicyclejava |=| l_l
public class Bicycle( - gear: int
//state - speed : 1int

private int speed

it S _ + changeGear (int) : void
PR e O + speedUp (int) : void
+ applyBrake (int) : void

// method
public void changeGear (int newValue) {
gear = newvalues;
System.out.println( + gear) ;
public void speedUp(int increment) {
speed = speed+ lncrement;
System.out.println ( + speed) ;
public wvoid applyBrake (int decrement) {
speed —-= decrement;

System.out.println( + speed) ;




Example 5.
CD Models (Inheritence) Result cont’d

I=| MountainBike java |J |

MountainBike extends Bicycle {

// the MountainBike ) )
= MountainBike

private int seatHeight;
- seatHeight : int

// the MountainBike subclass adds on 4 SetHeight (int) : void
lic wolid setHeight (int

seatHeight = newValue;

System.out.println( + seatHeight) ;

= | = = MountainBikeAction java |

hlass MountainBikeRAction {

vold main(String[] args) {

MountainBike mBike= new MountainBike() ;
MountainBikeAction

1ling method

. speedlUp ( |

+ main(String[]): void .changeGear (2) ;

.setHeight (20) ;




Exercise 3:

Create code from UML class diagram below!

Calc

# result: double
# operandl: double =
# operand2: double

# setOperandl (double) : void
# setOperand?2 (double) : void
# getOperandl () : double
# getOperand2 () : double
# addition(): double
# subtraction(): double
# multiplication (): double
# division(): double

AdvancedCalc

+ modulo (double,double) : double

AdvancedCalcAction

+ main(Stringl]) :

void




Exercise 3:
Result

Bl Administrator Co

D :\DOKUMEN\UDINUSNFASILKOMMPBO latlhan\m?}]auac AdvancedCalcAction. java
D :\DOKUMENMUDINUSNFASILKOMMPBON latihan\m/>java AdvancedCalcAction

Addition press 1
Subtraction press 2
Multiplication press 3
Division press &
Modulo press 5

Exit press @

Enter Fist Number
Second Fist Number

10.0%3.0=1.0




Example 6.
CD Models (Multilevel Inheritance)

Person

# name: String PersonInAction
# address: String

# setName (String): void

# setAddress (String): void + main (String[]) :
# getName () : String

# getAddress(): String

void

Student Employee

- campus : String # totalSalary: double

# setCampus (String) : void # setTotalSalary(double): void
# getCampus () : String # calculateSalary(): void
# getTotalSalary(): double

Monthly Hourly

- numberOfAbsent : int - salaryPerHour : double
- salaryPerMonth : double

_ + calculateSalary () : void
+ calculateSalary(): void + addHour (float): void
+ addAbsent (int) : void




Exercise 4:

Create code from class diagram in the previous slide
)

* Clue:

— calculateSalary 1s polymorhism method

public class Person|

55 Student extends Personf

s5 Monthly extends Employee{

rlass Hourly extends Employee{




THANKS




