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Exempel frén kap. 9 i boken

Olika fordon
Car, Truck, Bus, MotorCycle

public class Car {
private String licenseNbr;
private Person owner;
private int maxPassangers;

public class Truck {
private String licenseNbr;
private Person owner;
private int maxLoad;

public class Bus {
private String licenseNbr;
private Person owner;
private int maxPassengers;

public class MotorCycle {

private String licenseNbr;
private Person owner;
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UML
— Unified Modeling Language
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Hur kan vi saga att
alla ar fordon?

Truck
licenseNbr: String

Car owner: Person

licenseNbr: String
owner: Person
maxPassengers: int

maxLoad: int

MotorCycle

Bus licenseNbr: String
owner: Person

licenseNbr: String
owner: Person
maxPassengers: int

MotorCycle

licenseNbr: String

owner: Person

Truck

Car

Bus

licenseNbr: String
owner: Person
maxPassengers: int

licenseNbr: String
owner: Person
maxPassengers: int

licenseNbr: String
owner: Person
maxLoad: int
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vt Vad &r gemensamt for fordon?

&

vt Vad @&r gemensamt for fordon?

potorcycle

licenseNbr: String
owner: Person

Truck
licenseNbr: String
Car Bus owner: Person
" Ny " - maxLoad: int
licenseNbr: String licenseNbr: String
owner: Person owner: Person
maxPassengers: int maxPassengers: int

MotorCycle

Vehicle

<

owner: Person

licenseNbr: String

Truck
owner: Person
Car Bu.

s maxLoad: int
owner: Person owner: Person
maxPassengers: int maxPassengers: int

&

vt Vad &r gemensamt for fordon?

&  Kanviskila ut
wister  Passagerarfordon?

Vehicle MotorCycle
licenseNbr: String
owner: Person
Truck
maxLoad: int
Car Bus
maxPassengers: int maxPassengers: int

Vehicle MotorCycle
licenseNbr: String
owner: Person
Truck
maxLoad: int
Car Bus
maxPassengers: int maxPassengers: int

&

vt Vad ar gemensamt for fordon?

&

st Vad ar gemensamt for fordon?

Vehicle MotorCycle
licenseNbr: String
owner: Person
PassengerVehicle
I
Truck
maxLoad: int

Car Bus

maxPassengers: int maxPassengers: int |

MotorCycle

Vehicle

licenseNbr: String
owner: Person

PassengerVehicle

maxPassengers: || |

Truck
N maxLoad: int




UPPSALA
UNIVERSITET

| Java?
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v T1lISNyggat
Vehicle
licenseNbr: String
owner: Person
A

PassengerVehicle Truck [ MotorCycle ]
maxPassengers: int maxLoad: int

Car ] | Bus |

Klasser i kursivstil ar abstrakta
Deklareras med ordet abstract i Java

Pilen betyder att en klass arver fran den
klass den pekar pa

| Java sager man att klassen "bygger ut” en
existerande klass
Deklareras med order extends
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Fran borjan
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Nu

public class Car {
private String licenseNbr;
private Person owner;
private int maxPassangers;

public class Truck {
private String licenseNbr;
private Person owner;
private int maxLoad;

public class Bus {
private String licenseNbr;
private Person owner;
private int maxPassengers;

_ public class MotorCycle {
private String licenseNbr;
private Person owner;

_ public abstract class Vehicle {
private String licenseNbr;
private Person owner;

public abstract class PassengerVehicle
extends Vehicle
private int maxPassangers;

public class Car extends PassengerVehicle
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Fordelar med arv

{
¥
public class Truck extends Vehicle {

) private int maxLoad;

c public class Bus extends PassengerVehicle

3

) public class MotorCycle extends Vehicle {
LPPSALA A
v Sekundarmetoder?

Forandringar kan goras dar de hor hemma
Om vi ville lagga in ett beskattningsvérde pa alla
fordon kan vi gora det i Vehicle
Modelleringen blir "korrekt”
...eller har férutsattningen att bli det
Sekundarmetoder kan laggas hogt upp i arvshierarkin
Abstrakta klasser kan bli en bra plattform att bygga
vidare p&
Man kan spara négra knapptryckningar
Egentligen inte relevant...

Metoder som beror pa andra metoder

Leder oss till abstrakta metoder, arvda
metoder och polymorfi
Polymorfi = mangformighet
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Vi tittar pa beskattning!

Vad vill vi beskatta?
Antal passagerarplatser
Skatt per passagerarplats
Hog lastkapacitet
Inte aktuellt for smé&fordon
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Skattesatser

Passagerarplatsskatten
Forsta platsen: gratis
Darutover: 10 kr/plats

Lastkapacitetskatten

Under 760 kg: gratis
Darefter 10 6re/kg
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| Java

public abstract class Vehicle {
private String licenseNbr;
private Person owner;
public double getPassengerTax() {
double tax = (getMaxPassengers() - 1) * 10;
if (tax < 0) tax = 0O;
return tax;

b

public double getLoadTax()
double tax = (getMaxLoad ) — 760) * 0.1;
if (tax < 0) tax =
return tax;

3
public double getTax() {
return getPassengerTax() + getLoadTax();

public abstract int getMaxPassengers();
public abstract int getMaxLoad();

wiener — Vad har hant?

Vi kan rakna ut skatten for alla fordon

Fordon &r nu tvungna att implementera
de tva abstrakta metoderna

int getMaxPassengers()

int getMaxLoad()
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Abstrakt/konkret

Det gar inte att skapa abstrakta objekt

Sa fort det finns abstrakta metoder
maste klassen vara abstrakt

Motsatsen till abstrakt &ar konkret
Abstrakt ar det markerade fallet och
deklareras med abstract
Konkret &r normalfallet och behdver inte
deklareras
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Arvshierarki

Vehicle

licenseNbr: String
owner: Person

getPassengerTax(): double
getlLoadTax(): double
getTax(): double
getMaxPassengers(): int
getMaxLoad(): int

7y
| | |

PassengerVehicle Truck I MotorCycle

maxPassengers: int maxLoad: int

——
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Arvshierarki — forenklad

Vehicle

licenseNbr: String
owner: Person

getTax(): double
getMaxPassengers(): int
getMaxLoad(): int

h

|

PassengerVehicle

Truck

MotorCycle I

maxPassengers: int

maxLoad: int

A

&
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Med konkreta metoder

Vehicle

licenseNbr: String
owner: Person

getTax(): double
getMaxPassengers(): int
getMaxLoad(): int

A
[ | 1
PassengerVehicle Truck MotorCycle
maxPassengers: int maxLoad: int

A getMaxPassengers(): int
getMaxLoad(): int
1
Car Bus

getMaxPassengers(): int

getMaxLoad(): int

getMaxPassengers(): int

getMaxLoad(): int

getMaxPassengers(): int
getMaxLoad(): int

&

Med getMaxPassengers()
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i PassengerVehicle

Vehicle

licenseNbr: String
owner: Person

getTax(): double
getMaxPassengers(): int
getMaxLoad(): int

&
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Polymorfi 1:
Narmast loven galler!

A
I 1 1
PassengerVehicle Truck MotorCycle
maxPassengers: int maxLoad: int

getMaxPassengers(): int

getMaxPassengers(): int

getMaxPassengers(): int
getMaxLoad(): int

getMaxLoad(): int

1

Car

Bus

getMaxLoad(): int

getMaxLoad(): int

public abstract class Vehicle {
private String licenseNbr;
private Person owner;
public double getPassengerTax() {
return (getMaxPassengers() - 1) * 10;

public double getLoadTax() {
return (getMaxLoad() — 760) * 0.1;

public double getTax() {
return getPassengerTax() + getLoadTax();

public int getMaxPassengers() {
return 1;

}
public int getMaxLoad() {
return 1;

&
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Minimal arvshierarki

Vehicle

licenseNbr: String
owner: Person

getTax(): double
getMaxPassengers(): int
getMaxLoad(): int

A
1 1 1
PassengerVehicle Truck I MotorCycle I
maxPassengers: int maxLoad: int

getMaxPassengers(): int

getMaxLoad(): int

I Bus I

&
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Nya tillskott

Vehicle

licenseNbr: String
owner: Person

getTax(): double
getMaxPassengers(): int
getMaxLoad(): int

A
I 1 1
PassengerVehicle Truck [ MotorCycle |
maxPassengers: int maxLoad: int
getMaxPassengers(): int getMaxLoad(): int 4

I Car I

I Bus

TandemMotorCycle

getMaxPassengers(): int




wiesrer— Vad finns 1 en bil?
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wierer— Vad finns i en bil?

I Car Passenger\Vehicle Vehicle
— maxPassengers: int licenseNbr: String

getMaxPassengers(): int] OWner: Person

getTax(): double
getMaxPassengers(): int
getMaxLoad(): int

Car PassengerVehicle Vehicle

licenseNbr: String
owner: Person
maxPassengers: int

getTax(): double
getMaxPassengers(): int | getMaxPassengers(): int
getMaxLoad(): int

v Vad finns i en bil?

v Motorklubbar

Car PassengerVehicle Vehicle

licenseNbr: String
owner: Person

maxPassengers: int

getTax(): double getTax(): double getTax(): double
getMaxPassengers(): int| getMaxPassengers(): int| getMaxPassengers(): int
getMaxLoad(): int getMaxLoad(): int getMaxLoad(): int

import java.util.*;
public class MotorClub {
private LinkedList<Vehicle> members;
public MotorClub(Q) {
members = new LinkedList<Vehicle>();

public void add(Vehicle v) {
members.add(v);

public static void main(String[] args)

MotorClub kak = new MotorClub();
kak.add(new Car(”KINGOFSWEDEN, 4));
kak.add(new Truck(’ABC321”, 2400));

MotorClub ha = new MotorClub(Q);
ha.add(new MotorCycle("’"HAH6667));
ha.add(new MotorCycle("HIH666"
ha.add(new MotorCycle("HOH666"

vt Polymorfi 2

vt Polymorfi 2

Variabler och varden kan ha olika typer!

Vardet maste vara en specialisering av
variabelns typ

LinkedList<Vehicle> a =

new LinkedList<Vehicle>();
a.addLast(new Car(AAA111”, 4));
System.out.println(a.getLast.getTax());

Vehicle v = new Car(’AAA111”,

Car
Vehicle v =




wwiesrer  KoOnstruktorer i arvshierarkier
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Abstrakta klasser och granssnitt

pubtic abstract class Veticlte {
private String licenseNbr;
private Person owner;
public Vehicle(String I, Person o) {
licenseNbr = I;
owner = 0;

3
public abstract class PassengerVehicle extends
Vehicle {
private int maxPassangers;
public PassengerVehicle(String I, Person o, int mp) {
super(l, 0);
maxPassengers = mp;

public class Car extends PassengerVehicle {
public Car(String I, Person o, int mp
super(l, o, mp);

public Car(String I, Person o) {
this(l, o, 4);

Vad ska man anvanda och nar?

Fallstudie: Listor i java.util
I'terable<E> (grénssnitt)
List<E> (granssnitt)

AbstactL ist<E> (abstrakt klass)
ArrayList<E> (klass)
Vector<E> (klass)
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Listor

«interface»
Iterable<E>

«interface»
List<E>

AbstractList<E>

ArrayList<E>| l Vector<g>

Granssnittet List avgor vad listor ska klara av

Den abstrakta klassen AbstractList ger
implementationer for de flesta metoderna i
List utom de mest grundlaggande

Exakt hur de grundlaggande funktionerna

implementeras avgors av specialiseringarna av
AbstractList

ArrayList
Vector

Bra uppdelning granssnitt/abstrakt klass

vt Fragor?
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Varfor ar listor intressanta?

Vi kan ha en godtycklig méngd element
av en viss typ samlade p4 ett stalle

Vi kan behandla dem en och en
Vi kan vara sékra pa att "besoka” varje
element i listan exakt en gang
Granssnittet 1'terable




e 1terable<T>

e 1Iterator<T>

Tillhandahaller en 1terator<T> — ett
objekt som kan anvandas for att [6pa
igenom en samling element

Klasser som implementerar granssnittet

maste ha metoden
Iterator<T> iterator()

Innehaller allt som behovs for att I6pa
igenom och andra en samling véarden
T next()
boolean hasNext()
void remove()

Vi fokuserar pa next() och hasNext()

vt LOOpAr igen

vt LOOpAr

Grundlaggande form:

string[] v = {"a”, "b”, "c"};
int i = 0;
while (i < v.length) {
String s = v[i];
// GOr nagot med s
i++;

Tre komponenter
Initialisering (peka pa forsta elementet)
Steg (avancera till nasta element)
Stoppvillkor (finns det fler element?)

Anvander ett index
Ofta inte intressant i sig nar man I6per
igenom en vektor
Vardet i vektorn mer intressant

e 1terator

Tre komponenter
Initialisering
konstruktor
Steg (ta ut aktuellt varde och avancera)
next()
Stoppvillkor
hasNext()

vt LOOpAr éver samlingar

List<String> v =
new ArraylList<String>(Q);
// v fylls med varden

while (i.hasNext(Q)) {
String s = i.next();
// Gor nagot med s
3

Iterator<String> i = v.iterator();




et Kortform

List<String> v =
new ArrayList<String>();
// v fylls med véarden

for (String s : v) {
// Gor ndgot med s
3




