Quick Introduction to objects and components

Classes and Objects
*Plugging together objects and Interfaces
esComponent Assembly

OEE




Object: identity, state, and behavior

Object “myHouse” is an instance of class House

O

\
/ \

Another instance of Switch

Object “bedroomSwith” is an instance of Switch

Identity: hallwaySwitch
state: on
behavior: turnOn, turnOff

Identity: bedroomSwitch
state: off
behavior: turnOn, turnOff




public class Switch {
Sw tch private bool ean isOn = fal se;

I sOn: bool ean public void turnON) { isOn = true;}
public void turnOfY) { isOn = fal se;}

turnOn():void

turnoff () : void public boolean islt(() {
I sltOn(): bool ean return i sOn;
}
Class (UML) )

Class (Java)
Object reference  New Object is created
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Swi t ch bedroonfwi tch = new Switch(); O

\

object creation (Java)

object in memory



NEE
Actual Switch

I

Abstraction of a Switch

Switch

| sOn: bool ean

turnOn():void
turnOf():void
i sltOn(): bool ean

Abstraction

Emphasize what is relevant, and de-emphasize
what is irrelevant

Why do we abstract?

We use abstraction to manage complexity

Problem Dependent

What is a good abstraction for one problem
domain, may not be a good abstraction for
another problem domain




UML class diagram Class (Java)

House public class House {

} - private Switch bedroonmSwitch = new Switch();
tur nOnBedr oonBw( ) : voi d private Switch hal | WaySwitch = new Switch():

public void turnOnBedroontw() {

/ \ bedr oonSwi t ch. t ur nOn();

Swi t ch Swi t ch }

Object “myHouse” creation
Objects of type Switch

House nyHouse = new House();

Object of type House O\

bedroomSwitch

hallwaySwitch S

objects in memory



Message invocation (Java)

House nyHouse = new House();
nmyHouse. t ur nOnBedr oonSw( ) ;

Objects of type Switch

Object of type House O’
bedroomSwitch m( )
hallwaySwitch O

/

t ur nOnBedr oonSw( )

Object invoking messages among each other



Importance of Interfaces
We deal with interfaces in our /
daily life

USA standard socket
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Client of the Service

Interface

ol

Provider Q
Toaster 2 a
Toaster uses the interface “USA Coal Burni Nucl
standard socket” to get power. oaP urning PUC car
Toaster does not care how the ower / ower
power is being produced Service Provider
(implemented) Implementation of the interface

“USA standard socket”



service public interface USAsocket ({
SD implements Power get Power () ;

D P A N

~
public class Coal Povver public class Nucl ear Power
/ n I npl ement s USAsocket { I npl ement s USAsocket {
n ﬁ Power get Power () { Power get Power () {
/1 coal inplenentation /'l nucl ear inplenmentation
Coal Nuclear } }
. } }
Consumer of service

Toaster knows nothing about | public class Toaster {

private USAsocket nySocket = null;
coal or nuclear power public void plugln(USAsocket soc) {

—_— mySocket = soc;
€ }
AP }

public class ToasterUser {
Assembly n // construct a new Coal Power plant
USAsocket nySocket = new Coal Power () ;
Toaster /1 buys a new Toaster
CI > Coal Toaster nyToaster = new Toaster();
/'l Plugs the Toaster into the socket

myToast er . pl ugl n(mySocket) ;

Toaster

o }



Component Assembly

- Tesnsor Paul t ensor 2: Tensor Bruce

O

<interface>> Tensor

| nt egrat or2
. Super | nt egr at or @

Tensor tensor2 = new TensorBruce();
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«interface>> Vector
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@ \ vect or 2: Vect or Gat es :\VectorBi | |

<interface> Integrator

client2:dient




Components are reusable
only within the same
Architectural Vision




