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£ %ava as a Programming Lang;ligg/
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Imperative Programming

¢ Imperative program:

Sequence of statements

* Instructions change state

computer system

boolean plato;

control flow

int horst;

int heiner;
int fritz;
plato = false;

horst = 101;
heiner = 2;

fritz =

horst = 2000;

O &

(especially memory) of

horst + heiner;

MEMOTY (simplified madel)

cellnr cellname cell content

1123 |[plato false |
1124 |
1125 |horst 101

1126 |heiner 0

1127 |
1128 [ fritz 0

: k

4027 boolean plato;
4028 int horst;

4029 int heiner;
4030 int fritz;

4029 plato = false;
4030 horst = 101; |

1+ sava as a Programming Language

data

instructions

Imperative Programming

3 int horst;
% int heiner;
g int fritz;
°l plato = false;
horst = 101;
heiner = 2;
fritz = horst + heiner;
horst = 2000;
H &
L J

* Imperative program:

Sequence of statements

* Instructions change state

(especially memory) of

computer system

boolean plato;

MEMOrY (simplified madel)

cellnr cellname cell content

| 1123 plato false |

1124 |

| 1125 horst 101

| 1126 heiner 0

1127 |

| 1128 fritz 0

‘ 4027 boolean plato;
4028 int horst;
4029 int heiner;
4030 int fritz;

‘ 4029 plato = false;

‘ 4030 horst = 101; ‘

ava as a Programming Language

data

instructions

Procedural Programming

* Group sequences of instructions into named ,,procedures” (,,functions”,

,methods”, , sub-routines” etc.)

14

int doSelfSumSquare (int someNumber) {

int a;

a = Soméﬁumber + someNumber;

a=a *
return

* Advantages

a;
a;

no copying of instruction sequences

better testing

modularity (e.g. code change inside function doesn‘t affect caller)

code re-use
etc.

Procedural Programming

Group sequences of instructions into named , procedures” (,,functions”,

4

,methods”, ,,sub-routines” etc.)

b

int doSelfSumSquare (int someNumber) {

int a;

a = someNumber + someNumber;

a=a *
return

Advantages

ajy
a;

* no copying of instruction sequences

* better testing

* modularity (e.g. code change inside function doesn‘t affect caller)

* code re-use
+ etc.
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int horst; Object-oriented Programming
int heiner;

horst = 101;

heiner = 2;

heiner = doSelfSumSquare (horst);
heiner = doSelfSumSquare (117);
horst = horst + 2;

* Object-oriented programming:

Group data and functions into objects €<=
Models of state and behaviour of real world objects
state ,fields” ; behaviour ,methods”

. e e
int doselfSumSquare (int someNumber) { * Methods should mainly act on an object’s fields

int a; . . .
’ * C(Classes: Blue ts for objects = Objects: Instances of classes
a = someNumber + someNumber; pmﬁ ) )
a=a@ag K » Advantages
return a;
} ¢ Intuitive models

* Information hiding
* Increased modularity, locality etc.
* In the example: Control flow is transferred to function, back to main

program, back to function and back to main program Increased code re-use

+  etc.
= & - @, .
1 Java as a Programming Language L+ Java as a Programming Language
Object-oriented Programming N Object-oriented Programming

* Object-oriented programming: * Object-oriented programming:

&

Group data and functions into objects €=
Models of state and behaviour of real world objects
state ,fields” ; behaviour ,methods”

Methods should mainly act on an object’s fields
Classes: Blueprints for objects = Objects: Instances of classes

Advantages

* Intuitive models

* Information hiding

* Increased modularity, locality etc.
* Increased code re-use

¢ efc.

Group data and functions into objects €=
Models of state and behaviour of real world objects
state ,fields” ; behaviour ,methods”

Methods should mainly act on an object’s fields
Classes: Blueprints for objects = Objects: Instances of classes

Advantages

* Intuitive models

* Information hiding

* Increased modularity, locality etc.
* Increased code re-use

+ etc.
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Object-oriented Programming

* Object-oriented programming:

I

Group data and functions into objects €<=
Models of state and behaviour of real world [gbjects
state ,fields” ; behaviour ,methods”

* Methods should mainly act on an object’s fields

» Classes: Blueprints for objects = Objects: Instances of classes

* Advantages

O &

Intuitive models

Information hiding

Increased modularity, locality etc.
Increased code re-use

etc.

1+ sava as a Programming Language

Object-oriented Programming

* Object-oriented programming:

Group data and functions into objects €=
Models of state and behaviour of real world objects
state ,fields” ; behaviour ,methods”

* Methods should mainly act on an object’s fields

» Classes: Blueprints for objects = Objects: Instanc& of classes

Ik

* Advantages

Intuitive models

Information hiding

Increased modularity, locality etc.
Increased code re-use

etc.

Object-oriented Programming

* Object-oriented programming:

Group data and functions into objects €<=
Models of state and behaviour of real world objects
state ,fields” ; behaviour ,methods”

* Methods should mainly act on an object’s fields

« Classes: Blueprints for objects = Objects: Instances of classes

+ Advantages

O &

Intuitive models

Information hiding

Increased modularity, locality etc.
Increased code re-use

etc.

Datenbanken Java

public class SomeCode {
public static d.main(String[] args) {
=_pew Professor("Sokrates”, "C4", 226);
a new Professor("Russel”, "C4", 232);
new Professor("Kopernikus", "C3", 318);
new Professor("Popper"”, "C3", 52);

/ Professols = new Professor("Augustinus”, "C3", 3@9);
P - new Professor("Curie”, "C4", 36);

Professor new Professor("Kant", "C4", 7);
e 1
PersNr W/ﬁw A
2125V Sokrates [T+ 2267~
212_§‘> W@ly/ public class Professor {
- d L~ . public String name;
lelwb‘g 9/)1{( public String rang;
| 2133 Popper A" 52 public int raum;
213&4 HQHSGEBH; ) 309 public Professor(String name, String rang, int raum){
2135,/ e 4 36 this.name = name;
— this.rang = rang;
213174)’ Kant C4 7 this.raum = raum;
}
o public void teach(){
Professoren: { System.out.printin("”... now teaching something :-)");
Name: varchar(40), ¥

Rang: char(3), }

Raum: integer [}
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public class SomeCode { %
public static void main(String[] args) {

Professor prof2125 = new Professor("Sokrates"”, "C4", 226);
Professor russelTheOldLad = new Professor("Russel"”, "C4", 232);
Professor kopiWopi = new Professor("Kopernikus", "C3", 31@);
Professor gtuwegghf678 = new Professor("Popper”, "C3", 52);
Professor gustl = new Professor("Augustinus", "C3", 309);
Professor oldMary = new Professor("Curie", "C4", 36);

?97?

public class SomeCode {

public static void main(String[] args) {
Professor prof2125 = new Professor("Sokrates”, "C4", 226);
Professor russelTheOldLad = new Professor("Russel", "C4", 232);
Professor kopilWopi = new Professor("Kopernikus", "C3", 318);
Professor gtuwegghf678 = new Professor("Popper”, "C3", 52);
Professor gustl = new Professor("Augustinus“, "C3", 3@9);
Professor oldMary = new Professor("Curie”, "C4", 36);

Professoren Professor prof_2144 = new Professor("Kant", "C4", 7); Professoren \ Professor prof_2144 = new Professor("Kant", "C4", 7);
PersNii Name |RangRaum| } PersNif Name |Rang Rauml\ }
2125 | Sokrates | C4 | 226 ’ 2125 | Sokrates | C4 | 226 ’
2126 Russel c4 | 232 public class_Professor { 2126 Russel C4 | 232 public class Professor {
2127 |Kopernikus| C3 | 310 publisCGtringdnane; 2127 |Kopernikus| C3 | 310 public String name;
g yang; public String rang;
2133 | Popper | C3 | 52 aum; 2133 | Popper | C3 | 52 public int raum;
2134 Augusﬂnus c3 309 c Professor(String name, String rang, int raum){ 2134 AUQUSdnUS ) 309 blic Professor(String name, String rang, int raum){
2136 | Curie | C4 his.name = name; 2136 | Curie | C4 | 36 his.name = name;
this.rang = rang; is.rang = rang;
2137 Kant C4 this.raum = raum; 2137 Kant C4 7 raum = raum;
} }
s o fi public void teach(){ 5 e ',——ﬂﬁBiE:-:;:;—;;ach(){
Professoren: {[ mﬂ-’ System.out.println("... now teaching something :-)"); Professoren: {[ Mﬂ’ < System.out.printin("”... now teaching something :-)");
Name:@archar(40p) } Name: varchar(40), }\
Rang:@har(3), } Rang: char(3), }
Raum; Raum: integer 1}
Ha : .
1+ Java as a Programming Language + Java as a Programming Language
class Bicycle { class Bicycle {
int cadence = 0; ‘ _ int cadence = 0; | _
int speed = 0; fields int speed = 0; fields
int gear = 1; ‘ (state) int gear = 1; | (state)
void changeCadence (int newValue) { void changeliadence (int newValue) {
cadence newValue; cadence = newValue;
} }
void changeGear (int newValue) { void changeGear (int newValue) ({
gear = newValue; -~ class gear = newValue; - class
} }
_ methods _ methods
void speedUp(int increment) { " (behaviour) void speedUp (int increment) { (" (behaviour)
speed = speed + increment; speed = speed + increment;
} }
void applyBrakes (int decrement) { void applyBrakes (int decrement) {
speed = speed - decrement; speed = speed - decrement;
} }
} }

Source: [JTutorial]

Source: [JTutorial]
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class BicycleDemo {
public static void main(String[] args) {

Source: [JTutorial]

O &

// Create two
Bicycle bikel
Bicycle bike2 =

nely Bicycle();
new Bicycle();

// Invoke methods on these objects
bikel.changeCadence (50) ;
bikel.speedUp(10) ;

different Bicycle objects

O &
Datenbanken

Java

bikel.changeGear (2) ;

bike2.changeCadence (50) ;

| class Bicycle {

i int cadence = 0;
int speed = 0;
int gear = 1; k

void changeCadence (int newValue) { |

bike?2.speedUp (10) ;
bike2.changeGear (2) ;
bike2.changeCadence (40) ;

}

void

cadence = newValue;

changeGear (int newvValue) {

gear = newValue;

hike2 . speedUp (10) ; 3 }
bike2.changeGear (3) ;

void speedUp(int increment) {
speed = speed + increment;

void applyBrakes(int decrement) {
speed = speed - decrement;

1+ sava as a Programming Language

public class SomeCode {

public static void main(String[] args) {
Professor prof2125 = new Professor("Sokrates”,

"Ca", 226);

Professor russelTheOldLad = new Professor("Russel", "C4", 232);
Professor kopilWopi = new Professor("Kopernikus", "C3", 318);
Professor gtuwegghf678 = new Professor("Popper”, "C3", 52);

Professor gustl

= new Professor("Augustinus”, "C3", 3@9);

Professor oldMary = new Professor("Curie”, "C4", 36);

Professor prof_2144 = new Professor("Kant",

"ca, 7);

&

Professoren
PersNif Name |Rang|Raum| }

2125 | Sokrates | C4 | 226 ’
2126 | Russel Cc4 | 232

2127 |Kopernikus| C3 | 310

2133 | Popper C3 52

2134 |Augustinus| C3 | 309

2136 Curie Cc4 36

2137 Kant Cc4 7

Professoren: {[ PersNr: integer,
Name: varchar(40),
Rang: char(3),
Raum: integer 1}

}

public class Professor {

public String name;
public String rang;
public int raum;

public Professor(String name, String rang, int raum){

this.name = name;
this.rang = rang;
this.raum = raum;

}

public void teach(){
System.out.printin(”. ..
}

now teaching something :-)");

O &
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Inheritance

Bicycle

cadence: int
speed: int
gear: int

changeGear(int)
speedUp(int)
applyBrakes(int)

Inheritance:
Define new, more specialized classes from
existing classes

MountainBike

RoadBike

TandemBike

seatHeight: int

setHeight (int) I

drag: boolean
raceTires: boolean

numberOfDrivers: int

putOnRaceTires()

iclass RoadBike extends Bicycle {
// additional fields and

—:%methods

// that define a road bike
// do here
.

Inheritance

Bicycle

cadence: int
speed: int
gear: int

changeGear(int)
speedUp(int)
applyBrakes(int)

Inheritance:
Define new, more specialized classes from
existing classes

MountainBike

RoadBike

TandemBike

seatHeight: int

setHeight (int)

drag: boolean
raceTires: boolean

numberOfDrivers: int

putOnRaceTires()

iclass RoadBike extends Bicycle |{
// additional fields and

r%nethods

// that define a road bike
// go here
o
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class BicycleDemo { Inheritance
public static void main(String[] args) { Inheritance
// Create two different Bicycle objects Define new, more specialized classes from
Bicycle bikel = new Bicycle(); Bicycle existing classes
Bicycle bike2 = new Bicycle(); $$$$Tt
gear: int
// Invoke methods on these objects
bikel.changeCadence (50) ; ;xﬁﬁ;x?ﬂ
bikel.speedUp (10) ; classmcycle{ applyBrakes(int)
bikel.changeGear (2) ; I int cadence = 0; 3 B
int speed = 0;
int gear = 1;

bike2.changeCadence (50) ;

void changeCadence (int newValue) { |

bike2. SpeedUp (10) ; 1 CESLIED S EEinsy MountainBike RoadBike TandemBike
bikeZ. ChangeGear (2 ) 7 o " oo seatHeight: int drag: boolean numberOfDrivers: int
bikeZ2.changeCadence (40) ; T o neiene A raceTires: boolean
bike2. SPGEdUp (10) ; L ’ e putOnRaceTires()
bike2.changeGear (3) ; N ) I S 'class RoadBike extends Bicycle {
} ) ’ j // additional fields and
void applyBrakes(int decrement) { o , methods
| speed = speed - decrement; ‘ // that define a road bike
§} : 3 3 // go here
Source: [Tutoriall }
o & . @, .
1 Java as a Programming Language L+ Java as a Programming Language
Interfaces Interfaces
Interface: Interface:

Specify in an abstract way what a class implementing that interface should
exhibit as behaviours (create blueprint for blueprints)

Specify in an abstract way what a class implementing that interface should
exhibit as behaviours (create blueprint for blueprints)

interface IBicycle {
void changeCadence (int newValue) ;

interface IBicycle {
void changeCdgdence (int newValue) ;

void changeGear (int newValue) ; void changeGear (int newValue) ;

void speedUp (int increment); void speedUp (int increment);

void applyBrakes(int decrement) ; void applyBrakes (int decrement) ;

class Bicycle implements IBicycle { class Bicycle implements IBicycle {
// remainder of this class implemented as before

// except that above methods must be public

// remainder of this class implemented as before
// except that above methods must be public

B

see: [JTutorial] see: [ITutorial]
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Interfaces Inheritance
Inheritance:
Interface: Defi P
efine new, more specialized classes from
Specify in an abstract way what a class implementing that interface should Bicycle existing classes
exhibit as behaviours (create blueprint for blueprints) cadezc?: int
speed: int
interface IBicycle { gearint
void changeCadence (int newValue) ; changeGear(int)
speedUp(int)
applyBrakes(int)
void changeGear (int newValue) ;

void speedUp (int increment);

MountainBike RoadBike TandemBike

void applyBrakes (int decrement) ;
[% seatHeight: int drag: boolean numberQfDrivers: int
} raceTires: boolean

setHeight (int)

Q q . putOnRaceTires()
class Bicycle implements IBicycle { T [T T e e e 3

. . . ! class RoadBike extends Bicycle {
// remainder of this class implemented as before ?

‘ // additional fields and
// except that above methods must be public > methods

} § // that define a road bike
// go here
e

see: [JTutorial]

= & . @, .
1 Java as a Programming Language L+ Java as a Programming Language
Inheritance Interfaces
Inheritance:
Define new, more specialized classes from Interface:
Bicycle existing classes Specify in an abstract way what a class implementing that interface should
cade;c?: int s exhibit as behaviours (create blueprint for blueprints)
speed: int
gear: int c a
interface IBicycle ({
changeGear(int) void changeCadence (int newValue) ;
speedUp(int)
applyBrakes(int) k
void changeGear (int newValue) ;
i void speedUp (int increment);
MountainBike RoadBike TandemBike —ils applyBrakes (int decrement) ;
seatHeight: int drag: boolean numberOfDrivers: int
raceTires: boolean }
setHeight (int)
putOnRaceTires() | . . .
i class RoadBike extends Bicycle { sleze Blcy?le 1mpleme§ts IBlcy;le {
: jf ecbhficnel Fields amel 5 // remainder of this class implemented as before
-3 methods i // except that above methods must be public
i // that define a road bike i }

. // do here 5
.

see: [ITutorial]
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Interfaces

Interface:

Specify in an abstract way what a class implementing that interface should

exhibit as behaviours (create blueprint for blueprints)

interface IBicycle {
void changeCadence (int newValue) ;

void changeGear (int newValue) ;
void speedUp (int increment);

void applyBrakes (int decrement) ;

class Bicycle implements IBicycle {

// remainder of this class imp%emented as before

// except that above methods must be public

extends

O & .
1 Java as a Programming Language
Interfaces

Example:

Mammal ICanDive Vehicle
height: int dive() height: int
weight: int 'y = weight: int

speed: int
eatSomething()
= accelerate()
implements decelerate()
extends | crash()
Whale implements L3
height: int
weight: int Submarine
eatSomething() height: int
dive() weight: int
scareSharks() speed: int
accelerate()
decelerate()
crash()
dive() k

Interfaces
Example:
Mammal ICanDive Vehicle
height: int dive() height: int
weight: int weight: int
[ 4+ speed: int
eatSomething()
- accelerate()
implements decelerate()
extends | crash()
Whale implements L
extends
height: int [%
weight: int Submarine
eatSomething() height: int
dive() weight: int
scareSharks() speed: int
accelerate()
decelerate()
crash()
dive()
O & =IOl
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1= BicydeDemo
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E = public static void main(String[] args) {
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LittleBee willi = new LittleBee();
LittleBee maja = new LittleBee();
maja.sting()}

willi.sneoze();

Flower flowerl

1= Histogram
H-422 ImageDemo 1
£-{=4 InterfaceDemo
(2% OverloadAndOverride
£-1=% Polymorphism
7122 QuickSort
122 SimpleRecursion
7122 StatementsAndOperators
2 uebung
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[J) *LittleBeejava | [1) *BeeDemojava 5% [1] Flowerjava

& . public class BeeDemo {
bjﬂa”“‘m’“”‘ = public static void main(String[] args) {
& BeesAndFlowers LittleBee willi = new LittleBee();
124 BicydeDemo LittleBee maja = new LittleBee();
&2 ControlFlowDema maja.sting();

12 Drittelcbung willi.snooze();

& Erathostenes Flower flowerl - neflower flr() s
pe] - maja.collectPollen

® Exceptions .

5 ;;‘:::Tt Flower Flower2 = nd o fower:
&2 Histogram ol
1= ImageDemo }

24 InterfaceDemo

& OverloadandOverride }

=4 Palymarphism

& Quicksort

& SimpleRecursion

12 StatementsAndCperators

&2 uebung1

- src

-} (default package)
+1-[J] BeeDemo.java
[3] Flower java

[3] LittleBee.java
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d BeeDemo [Java Application] C:\Program Files\Javalire7\bin;
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[£ PackageExplorer 52 = B [J] *LittleBeejava | [J] *BeeDemojava 32 | [J] Flowerjava

e ¥
BE 2 B%|s public class BeeDemo {
U'“bj BankAccount ©  public static void main(String[] args) {
[#-1= BeesAndFlowers LittleBee willi = new LittleBee();
{23 BicydeDemo LittleBee maja = new LittleBee();
22 ControFlowDema maja.sting();
B[22 DritteUebung willi.snooze();
B Erathostenes Flower flowerl = new Flower();
5.2 Exceptons maja.collectPollen(flowerl);
L potaot Flower flower2 = new Flower();
S oot ma;f.muectpouen (flower2);
=2 Histogram
422 ImageDemo 1
1= InterfaceDemo
B2 OverloadAndOverride }
{22 Polymorphism
122 QuickSort
{22 SimpleRecursion
122 StatementsAndOperators
B2 uebungt
B sre
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& . publ
124 BankAccount
&7 BeesAndFlowers
& BicydeDemo
122 ControlFlowDemo
124 DritteUsbung
1 Erathostenes
12 Exceptions
= Fakultaet
& FloodFil
&2 Histogram
12 ImageDemo
24 InterfaceDemo
2 Overloadandoverride }
=4 Palymarphism
=4 Quicksort
& SimpleRecursion
StatementsAndOperatars

-} (default package)

[J] BeeDemo.java
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[3] LittleBee.java
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Window Help
WidE e O R E®E O

Jouick Access

= |[&? 5ava 35 Debug
= 0

Bl

[J) *BeeDemejava 2 [1] Flowerjava

ic class BeeDemo {

public static void main(String[] args) {
LittleBee willi = new LittleBee();
LittleBee maja = new LittleBee();
maja.sting()}
willi.snooze();
Flower flowerl = new Flower();
maja.collectPollen(flower);
Flower flower2 = new Flower();
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2 void sting(){
System.out.println("Pieks!");

= void snooze(){
System.out.println("schnarch!"};
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(2% OverloadAndOverride

= void cellectPollen(Flower f){
double amount = f.harvestPollen(18.8);
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System.out.println(“Ei, da hab ich so schoen
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& . public class AngryHornet {
124 BankAccount
&7 BeesAndFlowers
& BicydeDemo
124 ControFlowDemo }

124 DritteUsbung

1 Erathostenes

12 Exceptions

& Fakultaet |
& FloodFil
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12 ImageDemo

24 InterfaceDemo

122 OverloadAndOverride
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=4 Quicksort

& SimpleRecursion
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-l BeesAndFlowers System.out.println("MegaBrumn"); .
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B[ FloodFil
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1= InterfaceDemo
B[ OverloadAndOverride
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122 QuickSort
{22 SimpleRecursion
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=4 Quicksort
& SimpleRecursion
12 StatementsAndCperators
&2 uebung1
- src

B (default package)
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[3] BeeDemo.java
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= void eatRottenFood(){
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E = public static void main(String[] args) {
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LittleBee willi = new LittleBee();
LittleBee maja = new LittleBee();
maja.sting()}

willi.snooze();

Flower flowerl = new Flower();
maja.collectPollen(flowerl);
Flower flower2 = new Flower();
maja.collectPollen(flower2);
FatFly puck = new FatFly();

£-1= Histogram ruck. catRottenFood();
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£-{=4 InterfaceDemo
(2% OverloadAndOverride
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7122 QuickSort H
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, public class BeeDemo {
BankAccount - public static void main(String[] args) {
BeesAndFlowers LittleBee willi = new LittleBee();
BicydeDemo LittleBee maja = new LittleBee();
ControlFlowDemo maja.sting();
Drittelebung willi.snooze();
Erathostenes Flower flowerl = new Flower();
Exceptons maja.collectPollen(flowerl);
Flower flower2 = new Flower();
Falultaet maja.collectPollen(flower2);
FloodFil FatFly puck = new FatFly();
Histogram uck.eatRottenFood();
ImageDemo Ip
InterfaceDemo
OverloadAndOverride }
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QuickSart 1
SimpleRecursion
StatementsAndOperators
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BE s public class BeeDemo {

o o - -
1= Bankaccount ©  public static void main(String[] args) { i
[ bdﬁeesﬂndFlowers LittleBee willi = new LittleBee();

B2 BicydeDema LittleBee maja = new LittleBee();
B2 ControFlowDema maja.sting();
E-22 DritteUebung willi.snooze();
B Erathostenes Flower flowerl = new Flower();
i maja.collectPollen(flowerl);

4= Exceptions .
) et Flower flower2 = new Flower();

i ; maja.collectPollen(flower2);
2112 Floodril Fatfly puck = new Fatfly(};
1= Histogram puck.eatRottenFood();
422 ImageDemo AngryHornet horst = new AngryHornet();
B2 InterfaceDemo horst.flyFast();]
B[ OverloadAndOverride }
{22 Polymorphism
122 QuickSort H
{22 SimpleRecursion
122 StatementsAndOperators
B2 uebungt
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B (default package)
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> BeesAndFlowers
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Drittellebung }
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= Evceptions = void snooze(){
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2 FloodFil
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12 ImageDemo double amount = f.harvestPollen(18.8);

24 InterfaceDemo
OverloadAndOverride
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System.out.println(“bsssssssss”);
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System.out.println(“Ei, da hab ich so schoen " + amount + " mg Pollen gesammelt!");
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7122 ControlFlowDemo 1
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public class BeeDemo {
e public static void main(String[] args) {
LittleBee willi = new LittleSee();
LittleBee maja = new LittleBee();
maja.sting();
willi.snooze();
Flower flowerl = new Flower();
maja.collectPollen(flowerl);
Flower flower2 = new Flower();
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&2 Drittellebung willi.s -2 DritteUebung
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& InterfaceDemo horst. f - (=2 InterfaceDemo collectedPollen = collectedPollen + amount;
& QverloadAndoverride & horst. f Sekctts_| [peseet B2 OverloadAndOverride Syltem.out.println("Ei, da hab ich so schoen " + amount + " mg Pollen gesammelt!");
& Polymorphism puck- 1 -2 Polymerphism i
& quicksort ) maja.-fl [~ ayays save resources before launching B2 Quicksort 1 B
& SimpleRecursion =2 SimpleRecursion
b: StatementsAndOperators 3 ® E p— ] bj StatementsAndOperators
# uebung1 ml . B2 uebung ml
5% src B sre
£} (default package) . . - (default package) =
5] angryrometjava o Consele 3 ® % EREEE 288 =] ) AngryHornetjava = Consele ® % Rl &E| ot B -8 - g
3] BeeDemo. inated:> BeeDemo [ava Application] C:\Program Files\Javalire7\binY (28.05.2014 17:45:07) ) BeeDemo.java <terminated> BeeDemo [Java Application] C:\Program Files\Javaljre 7\bin javaw.exe (28.05.2014 17:52:34)
3] FatFiy.java Pieks! =l [J] FatFly.java schnarch!
[3) Flomer fava schnarch!

Ei, da hab ich so schoen 10.8 mg Pollen gesammelt!
Ei, da hab ich so schoen 10.8 mg Pollen gesammelt!
tmmm! lecker verdorbenes Gemuese!

MegaBrumm

[3] FlyingInsect.java
[3] LitteBee.java
= JRE System Library [Javas

o

Writable =

SmartInsert | 19:24 Launching Be=Demo: (2%)

[ Flower java

[] FlyingInsect.java
‘ [3] LitleBee.java
B IRE System Library [Javat

£i, da hab ich so schoen 10.8 mg Pollen gesammelt!
£i, da hab ich so schoen 10.8 mg Pollen gesammelt!
Hmmm! lecker verdorbenes Gemuese!

MegaBrumm

bsssssssss

bsssssssss

2l

3

Pse| | @ Ll € @[3 B [of R e[ EOG L0

Do & Ll € @[5 2

(EE oo I REERE

17:52
28.05.2014 =



Fle Edit Source Refactor Navigate Search Project Run

&rR| de

Window  Help
WO WS TG E

Jouick Access

17

[# Package Explorer 52 = O

B&|le 7

[J) LittleBeejava 52 | [J) BecDemojava  [J] Flowerjava 1) AngryHornetja..  [1] FatFlyjava [ FlyingInsectj..

) public class LittleBee extends FlyingInsect{
BankAccount
BeesAndFlowers
BicydeDemo
ControlFlowDemo
DritteUebung
Erathostenes
Exceptions
Fakultaet
FloodFil
Histogram

double collectedPollen = @;

& void sting(){
System.out.println("Pieks!");
}

= void sneoze(){
system.out.println(“schnarch!”);
}

2 void collectPellen(Flower ){
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, System.aut.println(*Ei, da hab Sch S e
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5 void flyFast(){
System.out.println("MegaBrumn”);
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@ . public class BeeDemo {
bjﬁﬁ”“‘m“”t - public static void main(String[] args) {
= BeesAndFlowers LittleBee willi = new LittleBee();
124 BicydeDemo LittleBee maja = new LittleBee();
&2 ControlFlowDema maja.sting();
12 Drittelcbung willi.snooze();
& Erathostenes Flower flowerl = new Flower();
12 Exceptons maja.collectPollen(flowerl);
f Flower flower2 = new Flower();
= Fakulizet maja.collectPollen(flower2);
= Floodril FatFly puck = new FatFly();
= Histogram puck.eatRottenFood();
12 ImageDemo AngryHornet horst = new AngryHornet(};
& InterfaceDemo horst.flyFast();
2 Overloadandoverride i
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& oudsort maja.flyslow();
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= public static void main(String[] args) {
LittleBee willi = new LittleSee();
LittleBee maja = new LittleBee();
maja.sting();
willi.snooze();
Flower flowerl = new Flower();
maja.collectPollen(flowerl);
Flower flower2 = new Flower();
maja.collectPollen(flower2);
FatFly puck = new FatFly();
puck.eatRottenFood();
AngryHornet horst = new AngryHornet();
horst. flyFast();
horst.flyslow();
puck. flyslow();
maja. flyslow();
maja.sting();
horst.sting();
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z e
BankAccount ©  public static void main(String[] args) { 1= Bankaccount ©  public static void main(String[] args) {
BeesAndFlowers LittleBee willi = new LittleBee(); [ bdﬁeesﬂndFlowers LittleBee willi = new LittleBee();
BicycleDemo LittleBee maja = new LittleBee(); B-125 BicydeDema LittleBee maja = new LittleBee();
ControlFlowDemo maja.sting(); 22 ControlFlowDemo maja.sting();
DritteUebung willi.snooze(); B[ DritteUebung willi.snooze();
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ImageDemo AngryHornet horst = new AngryHornet(); [+ ﬁlmageﬂamn AngryHornet horst = new AngryHornet();
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=

=
124 BankAccount }
12 BeesAndFlowers
& BicydeDemo
&2 ControlFlowDemo
&2 Drittellebung
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12 Exceptions
= Fakultaet
2 FloodFil
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12 ImageDemo
24 InterfaceDemo
OverloadAndOverride
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- src

£} (default package)
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public class LittleBee extends FlyingInsect]

[ Package Explorer 2 = O [3) Flowerjava
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{22 BankAccount
[ BeesAndFlowers
1= BicydeDemo
{23 ControFlonDemo
1= DritteUebung
1= Erathostenes

T double collectedPollen = 8;
2 void sting(){
System.out.println("Pieks!");

2 void snooze(){
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2 Exceptions System.out.println("schnarch!”};
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B[ OverloadAndOverride
{22 Polymorphism
122 QuickSort
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B (default package)

= void cellectPollen(Flower f){
double amount = f.harvestPollen(18.8);
collectedPollen = collectedPollen + amount;
System.out.println("Ei, da hab ich so schoen " + amount + * mg Pollen gesammelt!");
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Es|le © public static void main(String[] args) { | BEE|le © = public static void main(String[] args) {
LittleBee willi = new LittleBee(); el LittleBee willi = new LittleBee();
r— LittleBee maja = new LittleBee(); S LittleBee maja = new LittleBee();
BankAccount maja.sting(); B2 BarkAccount maja.sting();
BeesAndFlowers willi.snooze(); (812 BessindFloners willi.snooze();
BicydeDemo Flower flowerl = new Flower(); B-125 BicydeDema Flower flowerl = new Flower();
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= public static void main(String[] args) {

LittleBee willi = new LittleBee();
LittleBee maja = new LittleBee();
maja.sting();

willi.snooze();

Flower flowerl = new Flower();
maja.collectPollen(flowerl);

Flower flower2 = new Flower();
maja.collectPollen(flower2);

FatFly puck = new FatfFly();

puck. eatRottenFood();

AngryHornet horst = new AngryHornet();
horst. flyFast();

horst. flyslow();

puck. fly5low();

maja. flyslow();

ICanSting someStinger;

someSti horst
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[J) BeeDemojava 5% | [J] Flowerjava  [1) AngryHornet...  [J] FatFlyjava % =g

public static void main(String[] args) { -l
LittleBes willi - new LittleBes(); .
LittleBee maja = new LittleBee();
maja.sting(); E
willi.snooze(); [t
Flower flowerl — new Flower(); B
maja.collectPollen(flowerl); E
Flower flower2 = new Flower(); B
maja.collectPollen(flowery); 5
FatFly puck = new FatFly(); i

puck.eatRottenfood(); -3 Exceptions

AngryHornet horst = new AngryHosnet(); B Faluitast

horst. FlyFast(); B2 FloodFill

E
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public class BeeDemo {
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{23 ControFlonDemo
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£-{=2 Erathostenes

public static void main(String[] args) {
LittleBee willi = new LittleSee();
LittleBee maja = new LittleBee();
maja.sting();
willi.snooze();
Flower flowerl = new Flower();
maja.collectPollen(flowerl);
Flower flower2 = new Flower();
maja.collectPollen(flower2);
FatFly puck = new FatFly();
puck.eatRottenFood();
AngryHornet horst = new AngryHornet();
horst. flyFast();
horst. flyslow();
puck. flyslow();
maja. flyslow();

2 FloodFil

&2 Histogram

12 ImageDemo

24 InterfaceDemo

2 Overloadandoverride
=4 Palymarphism

=4 Quicksort

horst. flyslow(); T - #{25 Histogram

puck. flyslow(); H-422 ImageDemo
maja.flyslow(); 1= InterfaceDemo
ICanSting someStinger; {22 OverloadAndOverride

someStinger = horst;- T #-[= Polymorphism
somestinger.sting();

J N
- } L= QuickSort ICansting someStinger;
&2 SimpleRecursion | | £-12 SimpleRecursion Somestinger - horst;
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2 Language Basics

2 Language Basics — Variables

Deepening readings:

http://java.sun.com/docs/books/tutorial/java/nutsandbolts/variables.html
http://java.sun.com/docs/books/tutorial/java/nutsandbolts/datatypes.html
http://java.sun.com/docs/books/tutorial/java/nutsandbolts/arrays.html
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2 Language Basics — Variables

Variables

* Variables have a type
*  Primitive type

* Reference type

Primitive  predefined int a; a=117; a=bh+42; a==bh;
Reference class Student { Student heiner=new  heinerage =21; heiner.equals(
// Fields and heiner; Student(); heineryawn(); sabine
// methods ... );

1
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Variables

* Variables have a type
*  Primitive type

*+ Reference type

-
X

Primitive  predefined int % a=117; a=h+42; a==bh;

Reference class Student { Student heiner = new heiner.age = 21; heiner.equals(
// Fields and heiner; Student(); heineryawn(); sabine
// methods ... );
}

Variables

* Variables have a type
*  Primitive type

* Reference type

Primitive predefined int a; a=117; a=b+42; a==b;
Reference class Student { Student heiner=new  heinerage =21; heiner.equals(
// Fields and heiner; Student(); heineryawn(); sabine
// methods ... );
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2 Language Basics — Variables

2 Language Basics — Variables

Variables

* Variables have a type
*  Primitive type

*+ Reference type

Variables

* Variables have a type
*  Primitive type

* Reference type

&
-W

Primitive predefined int a; a=117; a=b+42; a==b; Primitive predefined int a; a=117; a=b+42; a==b;
Reference class Student { Student heiner = new heiner.age = 21; heiner.equals( Reference class Student { Student heiner=new  heinerage =21; heiner.equals(
// Fields and heiner; Student(); heineryawn(); sabine // Fields and heiner; Student(); heineryawn(); sabine
// methods ... ); // methods ... );
} }
2 Language Basics — Variables 2 Language Basics — Variables
Va rl a b I es . MEMOTY (simplified model)
* Variables have a type [colln: Jcollname ———Jcollcontont |
1123 horst 101
iables h 1124 heiner 235638465
Variables have a type * Primitive type 1125 837465845 ]
*  Primitive type
int horst = 101; 1150 bikel.cadence 0
*+ Reference type long heiner; 1151 bikel.speed 0
Blner = 1152 bikel.gear 3
235638465837465845;

Primitive  predefined int a; a=117; a=h+42; a==bh;

Reference class Student { Student heiner=new  heinerage=21; heinerequals(
// Fields and heiner; Student(); heineryawn(); sabine
// methods ... )i
} N

1330 bike2.cadence 0
1331 bike2.speed 0
* Reference type 1332 bike2.gear 1
1333 bike2.seatHeight 15
Bicycle bikel = new Bicycle();
bikel.gear = 3; 4027 void

changeCadence (int L E

MountainBike bike2 = newValue) { 2
new MountainBike () ; 4028 cadence = E
newValue: qE

4029 } =

4035 int horst = 101;



2 Language Basics — Variables 2 Language Basics — Variables

Primitive Types Primitive Types
* Primitive types (numeric): * Primitive types (numeric): [
[byteJohort Jintllong__flost | doubl | [oie|shortlint llon__float | doubl |
8 bit 16 bit 32 bit 64 bit 32 bit 64 bit 8 bit 16 bit 32 bit 64 bit 32 bit 64 bit
*  Examples: *  Examples:
byte flggs = 63; byte flags = 63;
short bbb = 10133; short bbb = 10133;
int heiner = 234103234; int heiner = 234103234;
long dong = -83628735682345; long dong = -83628735682345;
float fff = 5464.00345; float fff = 5464.00345;
float ggg = -345545.34534E-12f; =-345545,34534 * 1012 float ggg = -345545.34534E-12f; =-345545.34534 * 1012
double sss = 3245343455.553E67; =3245343455,555 * 10°7 double sss = 3245343455.5535E67; =3245343455,555 * 10°%7
2 Language Basics — Variables 2 Language Basics — Variables

Primitive Types

* Primitive types (numeric): *+  Primitive types (numeric, boolean, character):
Lot e long Lo | sobie ez e®
8 bit 16bit  32bit  64bit  32bit  64bit p A N N (UTF-16)
e Lsore it long - {fort | doube |booow [er |
. Examples: 8bit 16 bit 32bit  64bit 32bit  64bit 1bit  16bit
[27,21) [, 2151 [-23t, 23] [2%2, 25.1] [/ He {true, false} [, 8,5,
byte flags - 63 - ; E E :, 4’;"1.4 10 3';?1.9 10 9?,&: vr @, b,
short bbb = 10133; 128,127]  32768,32767] 2147483648,  9223372036854775808,  +/- +- R
int he iner — 234103234 : 2147483647 0223372036854775807] ~ 3.4%10%] ~ 1.8 10%%%] @,@f@f!'"
long dong = -83628735682345; g’ﬁé‘q%g
float fff = 5464.00345; R B
float ggg = -345545.34534E-12f; =-345545,34534 * 1012 ol

double sss = 3245343455.555E07; =3245343455.555 * 107



2 Language Basics — Variables

2 Language Basics — Variables

*  More examples:

* Variables have a type

&

MEMOTY (simplified model)

[ cellnr. [cellname _ Jcellcontent |
1123 horst 101

1124 heiner 235638465
1125 837465845 ]

byte flags = 63; byte typically used for bit-patterns

* Primitive type

short bbb = 10133; int horst = 101; 1150 bikel.cadence 0
int heiner = 234103234; long heiner; 1151 bikel.speed 0 5
long dng = —-83628735682345; heiner = 1152 bikel.gear 3 <
float fff = 5464.00345f; 235638465837465845;
float ggg = -345545.34534E125; =-345545.34534 * 10 float) 1330 bike2.cadence 0
double sss = 3245343455.555E67d; =3245343455.555 * 10% (double) b 1331 bike?.speed 0
» Reference type 1332 bike2.gear 1
char ccc :m‘,: \n means "new line" 1333 bike2.seatHeight 15
char cce2 = '\n'; Bicycle bikel = new Bicycle () . .
bikel.gear = 3; 4027 i
boolean isCool = true; changeCadence {int @
MountainBike bike2 = newValue) { 2
new MountainBike () ; 4028 cadence = E
newValue; %
4029 } =
4035 int horst = 101;
2 Language Basics — Variables 2 Language Basics — Variables
Reference Type Variables Reference Type Variables
MEMOTY (simplified model) MEMOrY (simplified model)
OO AN i rr | cellname | cell content OO AN o v | cellname | cell content
an object of the reference type an object of the reference type
bikel = new Bicycle(); 1149 bikel @ bikel = new Bicycle(); 1149 bike]]% @
bike2 = new Bicycle(); . bike2 = new Bicycle(); .
1150 bikel.cadence 0 1150 bikel.cadence 0
1151 gikel.speed 0 1151 bikel.speed 0
1152 bikel.gear 1 1152 bikel.gear 1
8 £
© L]
< <

1405 bike2.cadence 0
boolean c; .
! bike2. d 0
c = bikel.equals (bike2); 1406 Lres-spee
// c == true 1407 bike2.gear 1

c = (bikel == bike?2);
// c == false

boolean c;

¢ = bikel.equals (bike2);
// c == true

c = (bikel == bike?2);
// ¢ == false

1405 bike2.cadence 0
1406 bikeZ.speed 0
1407 bike2.gear 1



2 Language Basics — Variables 2 Language Basics — Variables

Reference Type Variables Reference Type Variables
MEMOTY (simplified madel) MEMOrY (simplified model)

B AU ! r | cellname | cell content B AL ! | cellname | cell content
an object of the reference type

an object of the reference type
1149 bikel @ bikel = new Bicycle(); 1149 bikel @
bikel.cadence 0

bikel = new Bicycle();

bike2 = new Bicycle(); bike2 = new Bicycle();
1150 blikel.cadence 0

1151 bikel.speed 0 1151 bikel.speed 0
1152 bikel.gear 1 1152 bikel.gear 1
bi] b}
o] o
< <
1405 bike2.cadence 0 1405 bike2.cadence 0
boolean c; . boolean c; .
! bikeZ. d 0 ! bikeZ. d 0
c = bikel.equals (bike2); —— Lres.spee ¢ = bikel.equals (bike2); . Lres.spee
I @ = ferme 1407 bike2.gear 1 // ¢ == true 1407 bikeZ.gear 1
c = (bikel == bike?2); c = (bikel == bike?2); [
// c == false // c == false
2 Language Basics — Variables 2 Language Basics — Variables
Reference Type Variables Reference Type Variables
MEMOTY (simplified madel) MEMOrY (simplified model)

an object of the reference type

B SO ! r | cellname | cell content S A SN ! r | cellname | cell content
an object of the reference type

bikel

= new Bicycle():; bikel = new Bicycle(); 1149 bikel @
bike2 = new Bicycle(); bike2 = new Bicycle(); .
.cadence 0 1150 bikel.cadence 0
1151 bikel.speed 0 ;' 1151 bikel.speed 0
bikel.gear = 3; .gear 3 i bikel.gear 3; bikel.gear 3

3
bikel = bike2; 5 bikel = bike2;
1405 bike2.cadence 0 1405 bike2.cadence 0
boolean c; . boolean c; .
! bikeZ2. d 0 ! bikeZ2. d 0
c = bikel.equals (bike2); —— Lres.spee ¢ = bikel.equals (bike2); . Lres.spee
I @ = frme 1407 bike2.gear 1 // ¢ == true 1407 bikeZ.gear 1
c = (bikel == bike?2); c = (bikel == bike?2);

// c == true // c == true

data
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Reference Type Variables

MEMOTY (simplified madel)
Reference type variables "point" to
an object of the reference type

bikel new Bicycle();
bike2 = new Bicycle();

bikel
bikel ,cadence 0
bikel.speed 0

bikel.gear = 3; bikel.gear 3

bikel = bike2;

bike2.cadence 0
boolean c;

c = bikel.equals (bike2); 1406  bikez.speed 0
// c == true 1407 bike2.gear 1
c = (bikel == bike?2);
// c == true " -
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- 2 Language Basics — Variables
34 < Reference Type Variables
— . MEMOory (simplifisd modal] |:|
= * Reference type variables "point" to
w an object of the reference type
5 - ‘ .
- bikel = pew Bicycle(); 149 bikel
- bike2 = new Bigvclel():
o B 0 1150 bikel.cadence 0
&3 o 1151 bikel.speed 0
=1 bikel.gear = 3; .gear 3
4
~ bikel — bike2;
37 -
* .cadence
w boolean c; 3
Do 1406 bike2.speed 0
38 Z ¢ = bikel.equals (bike2); 12
- /¢ == true 1407 bike2.gear 1
= c = (bikel bike2);
» /f e == trus S
B F

39
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