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% Package Explorer 32
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-2 ControlFlonDeme
=2 DritteUebung
B[ Erathostenes
529 Exceptions
s

B

s

B

s

E

(2 Fakutast
122 FioodFil
7122 Histogram
-4 ImageDemo
(2% InterfaceDemo
1= InterfaceDemoNew
B src
B4 original

B3 reusable

[ Student.java
[3] vehide.java

ERGRGREN: N

122 javalebungl

-5 javalebung1a
B4 javaUebung th
B2 Klausurduli2o14
B
B
B

-1 OverloadAndOverride
£-{=2 Polymorphism
7122 QuickSort

[T GimnlaDar weinn
HTEmeee

[ InterfaceDemoMair

[ 1canBeCompared
InterfaceDemoMair

B IRE System Library [Javast

= 8

|»

- |

Juick Access

B |[8? :va %5 Debug
= 8

]

[J] InterfaceDemoMai... J] ICanBeComparedjava  [J] InterfaceDemaMai.. [4) Studentjava &3 | [J) Vehiclejava
public Student(int someMatriculationNumber, int someHeight){

matriculationlumber = someMatriculationNumber;

bodyHeight = someHeight;

}

public void printItself(){
System.out.println(matriculationhurber+bodyHeight)

Tnblic int compareTo(ICanBeCompared someThingThatCanBeCompared){
if(someThingThatCanBeCompared instanceof Student){
Ftudent student = (Student) someThingThatCanBeCompared;
if((this.matriculationNumber + this.bodyHeight) < (student.matriculationNumber + studer
return -1;

} else if (this.matriculationNumber == student.matriculationNumber){
return 8;
} else {
return 1;
}
return 8; // to be Fixed
}
|
= Console 2 % %|EBblEE 28 -ri-=

d> InterfaceDemoMain [Java Application] C:\Program Files\Java\jre7\binjavaw. exe (10072015 09:34:41)
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[# Package Explorer 52 =B
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& BarkAccount
124 BeesAndFloners
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=4 ControlFlowDeme
&2 Drittellebung
& Erathostenes
72 Exceptions
& Fakultaet
& FloodFil
124 Histogram
72 ImageDemo
& InterfaceDemo
2 InterfaceDemaNew
- src
&8 original
‘ [3] InterfaceDemoMair
=83 reusable
[3] 1CanBeCompared.j
[3] InterfaceDemoMair
[ student.java
[3] vehide.java
; = JRE System Library [Javast
12 javaUebungl
72 javalebungla

12 javalsbung b

72 Kausuriuli2o14

&2 Overloadandoverride
124 Palymarphism

=4 Quicksort

24 Cimplaban rinn

|»

wll

=T

Window Help

Jauick Access

4] InterfaceDemoMai... [J] ICanBeComparedjava 4] InterfaceDemoMai... 4] Studentjava 53 [J] Vehicle,java =5
7
5= public Student(int someMatriculationNumber, int someHeight){
9 matriculationNumber = semeMatriculaticnNumber;
10 bodyteight = someHeights
11 1
12
2135 public void printItself(){
14 System.out.println(matriculationNumber+bodyHeight);
15 ¥
16

-matriculationNumber + this.bodyHeight) < (student.matriculatienlumber + studer
return -1;

} else if (this.matriculationlumber == student.matriculationhumber){

return ;

} else {
return 1;
eturn 8; // to be fixed 1
H
I ol

Bl Console 32 %% | GEEEgE ta-r5-=

<terminated > InterfaceDemoMain [Java Application] C:\Program Files\Java\jre7\bin\javaw. exe (10.07.2015 09:34:41)
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% Package Explorer 32
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7122 DrittUebung
[ Erathostenes
529 Exceptions
(2 Fakutast
122 FioodFil
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-4 ImageDemo
(2% InterfaceDemo
=22 InterfaceDemolew
B src

B4 original

Bl reusable

[ Student.java
[3] vehide.java

122 javalebungl
-5 javalebung1a
B4 javaUebung th
B4 Klausur Jui2014
B[ OverloadAndOverride
{22 Polymorphism
122 QuickSort
d

1= GimnlaDar reinn
HTEmeee

[ InterfaceDemoMair

[3] 1canBeCompared.ji
[] InterfaceDemaoMair

B JRE System Library [Javast

= 8

|»
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Juick Access

B |[8? :va %5 Debug

[J] InterfaceDemoMai... J] ICanBeComparedjava  [J] InterfaceDemaMai.. [4) Studentjava &3 | [J) Vehiclejava =g

7 []

5= public Student(int someMatriculationNumber, int someHeight){
9 matriculaticnNumber = someMatriculationNumber;
10 bodyHeight = someHeight;
11 }
12
2135 public void printItself(}{
14 System.out.println(matriculationlurber+bodyHeight);
15 }
16
176 public int compareTo(ICanBeCompared someThingThatCanBeCompared){
15 if(someThingThatCanBeCompared instanceof Student){
19 Student student = (Student) someThingThatCanBeCompared; -
20 if((this.matriculationlumber + this.bodyHeight) < (EIETEINNS.matriculationNumber + studen
21 return -1;]
22 } else if (this.matriculationNumber == Student.matriculationhumber){
23 return @;
24 } else {
25 return 1;
26 }
27
28 return 8; // to be fixed
29 }
38
31
32} _
33 -
4 | e
& Console 52 %% BoiEE 48 -5-=1

d> InterfaceDemoMain [Java Application] C:\Program Files\Java\jre7\binjavaw. exe (10072015 09:34:41)
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& BarkAccount

124 BeesAndFloners

124 BicydeDemo

=4 ControlFlowDeme

124 DritteUebung

& Erathostenes

72 Exceptions

& Fakultaet

& FloodFil

124 Histogram

72 ImageDemo

& InterfaceDemo

2 InterfaceDemaNew

- src

&8 original

‘ [3] InterfaceDemoMair

=83 reusable

[3] 1CanBeCompared.j

[J] InterfaceDemoMair

[ Student.java

[3] vehide.java

; = JRE System Library [Javast
12 javaUebungl

72 javalebungla

12 javalsbung b

72 Kausuriuli2o14

&2 Overloadandoverride
124 Palymarphism

=4 Quicksort
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Window Help

Jauick Access
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B

4] InterfaceDemoMai... [J] ICanBeComparedjava 4] InterfaceDemoMai... 4] Studentjava 53 [J] Vehicle,java
public Student(int someMatriculationNumber, int someHeight){

matriculationlumber = someMatriculationlumber;

bodyteight = someHeights

}

public void printItself(){
System.out.println(matriculationNumber+bodyHeight);
¥

public int compareTo(ICanBeCompared someThingThatCanBeCompared){
if(someThingThatCanBeCompared instanceof Student){

Student student = (Student) someThingThatCanBeCompared;

if((this.matriculationumber + this.bodyHeight) < (student.matriculationhumber + studer
return -1;

} else if (this.matriculationlumber == student.matriculationhumber){
return @;

} else {
return 1;

return 8; // to be fixed

|
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<terminated > InterfaceDemoMain [Java Application] C:\Program Files\Java\jre7\bin\javaw. exe (10.07.2015 09:34:41)
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Q erfaceDemoliew/src/reusable/InterfaceDemoMain.java - Eclipse — ol x| ] Q e rfaceDemoNew) src/ reusable [ InterfaceDemoMain.java I [l 53
' ble tat Source Refactor Navigate Search Project |Run Window Help | Hle Edt Source Refactor Navigate Search Project |Run Window Help
9 SRR B R C T, B S E [ A e R e e e SN O QR G R Bl [ e e |
Jquid B |[8? :va %5 Debug Jouick i |[& :va %5 Debug
£ Package Bxplorer 52 = A 1] InterfaceDemoMai... 53 [J] Student java =5 [# Package Explorer 57 = B[] InterfsceDemotdai..  [J] ICanBeComparedjava  [J] InterfaceDemoblai.. 52 (1] Studentjavs  [J] Vehiclejavs =B
=% v 1 package reusable; . BE% ¥ 1 package reusable; N
B - : ® - :
S = 5 public class TnterfaceDemoMain { S = 3 public class TnterfacsDemobain {
-2 BankAccount . 12 BankAccount .
EJ"'bj EBeesAndFlowers 55 public static void main(String[] args) { bjEEEsAﬂdF‘WWErS 56 public static void main(String[] args) {
- BicycleDemo 6 Vehicle[] vehicles = new Vehicle[58]; 12 BicydeDemo & i vehicles = new Vehicle[58];
B-22 ContralFlowDemo 7 for(int i = 8; i<vehicles.length; i++) 4 controlFlowDeme 7 ; i
22 DritteUebung 8 vehicles[1] - new Vehicle((int}(56 * Math.random())); 2 Dritteliebung 8 i i Ve (int) (58 * Math.random()));
B3 Erathostenes 9 } & Erathostenes 9
of 10 /s vehicles); f 19
-5 Exceptions - 1= Exceptions -
E-{ Fakuitaet > & Fakuitaet s
I:I---ij FioodFil - bjﬂmau Ny (vehicles);
B Histogram 14 124 Histogram 14 7/
-5 ImageDemo 15 72 ImageDemo 15 Student[] students = {
B-1 InterfaceDemo 16 & InterfaceDemo 16 new Student(1234, 184),
- InterfaceDemolien L7 & InterfaceDemoNiew L new Student(1235, 160),
B8 ere 18 N B erc 118 new Student(1236, 198)
-85 original - : =5 orignel - 1
- o 20 printArray(students); g ) £ printArray(students);
1) tnterfaceDemotisic 21 bubblesort(students); 8 [J) InterfaceDemolain 21 bubblesort(students);
reusable 2 Currtam it mri e lndtee . _ld 588 reusable hs Crrtam peet medmtlnl e . _';I
[3] 1canBeCompared.ji k3 - [3] 1canBeCompared.ji IET [
[1] InterfaceDemoMair [3] InterfaceDemoMair
1] studentjava EJ Console 12 X %|BelEE| 28 -i-=0 1] stdent java E] Console 5% X% GoEE rE-r3-=0
3] venide.java <terminated > InterfaceDemoMain (1) [Java Application] C:\Program Files\Java jre7\bin\javaw.exe (10.07.2015 09:55:33) ; [3] venicie.java <terminated > InterfaceDemoMain (1) [Java Application] C:\Program Files\Javaljre 7\pin\javaw.exe (10.07.2015 08:55:33)
B JRE System Library [Javast = | EE-mh JRE System Library [Javast 1418 =l
E-[=2 javalebung 2 javallebung1 1395
-5 javalebung1a i 72 javalebungla 1426
B4 javalebungth | IS 12 javalsbung b
B4 Klausur Jui2014 ﬁi: 72 Kausuriuli2o14
BH=2 OverloadAndOverride 1228 1= OverloadAndOverride
{22 Polymorphism 124 Palymarphism
-2 QuickSort & Quicksort
7120 Code e cion R 12 il cac i
e . ol Crnrlon _’l_l
Wiritable Smart Insert | 20:1 Writable Smart Insert ‘
2 % 09:55 (= 2 09:55
C‘StartJ,s;‘ =6 88 @ JDE ER e 0 a0k 25, . ('Stﬂrtj,g =2l el &F JDE EZR € |* HE s 5o =
imtx] i
T - Java.ppt - PowerPoint »m - 5 | Rekursion
ENFOGEN ~ ENTWURF  UBERGANGE  ANIMATIONEN  BILDSCHIRMPRASENTATION  UBERPROFEN  ANSICHT Am
e j [E Layout rfj. 0O i Suchen
) | ] Zurticksetzen < U ‘ 2 Ersetzen - e Rekursion:
F Einfugen Neue F K U § ase AV Formen Anardnen Schnellformat-
- Folie~ O Abschnitt - : . - o i Markieren -
Zwischenabl... Folien Schriftart Absatz Zeichnung Bearbeiten o Definiere eine Funktion durch SiCh Selbst bZW
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1
. mm o formuliere L6sung eines Problems durch Riickgriff auf die Losung selbst:
= - — Gebe Losung fur Basisfalle an und gib Regeln an, wie sich allg. Problem in
- [% Richtung der Basisfille aufteilen lasst.
2 - %
- Einfl'.'lhrung in die Informatik 0 d.h. bspw. durch eine Methode, die sich selbst wieder aufruft
B
3

. IN80O03 Bsp:

: « Fakultst N ifn =0,
- (n—1!n ifn>0.

- PD Dr. Georg Groh pare Systeme \‘7) Fakultat fur Informatik

1 ifn=1,
1 if n=2
fin=1)+ f(n—-2) ifn>2

5 * Fibonacci f(n) =

La
7
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Rekursion

Rekursion

e Rekursion:

© Definiere eine Funktion durch sich selbst bzw.

o formuliere Lésung eines Problems durch Rickgriff auf die Losung selbst:
Gebe Losung fur Basisfalle an und gib Regeln an, wie sich allg. Problem in
Richtung der Basisfalle aufteilen lasst.

O d.h. bspw. durch eine Methode, die sich selbst wieder aufruft

e Rekursion:

o Definiere eine Funktion durch sich selbst bzw.

o formuliere L6sung eines Problems durch Riickgriff auf die Losung selbst:
Gebe Ldsung flr Basisfalle an und gib Regeln an, wie sich allg. Problem in
Richtung der Basisfille aufteilen lasst.

O d.h. bspw. durch eine Methode, die sich selbst wieder aufruft

Bsp:

. Fakultat o= 1 if n=0, .

(n — 1)1 -n ifn>0 Fakultat long factorial (int n) {

- . long temp;
if (n == 0) {

1 ifn=1 1 if n = 0. return 1;

* Fibonacci . ' nl = | . } else {
f(n) = 1% if n = 2 (?’L - 1)' ‘nifn >0 temp = factorial(n-1);
fln—=1+ f(n—2) ifn>2 ' return n * temp;
[% 147 } 148
Rekursion Call Stack

e Rekursion:

© Definiere eine Funktion durch sich selbst bzw.

o formuliere Lésung eines Problems durch Rickgriff auf die Losung selbst:
Gebe Losung fur Basisfalle an und gib Regeln an, wie sich allg. Problem in
Richtung der Basisfalle aufteilen lasst.

O d.h. bspw. durch eine Methode, die sich selbst wieder aufruft

Fakultat
1
nl =
(n—1)ln

it n =0,
if n > 0.

&

long factorial (int n) {
long temp;
if (n == 0) {
return 1;
} else {
temp = factorial (n-1);
return n * temp;

148

Fir jeden Methodenaufruf (auch Klassenmethoden oder nicht rekursive
Methodenaufrufe) werden lokale Variablen + Parameter + Rlcksprungadresse (,,von wem
(von wo aus) wurde die Methode aufgerufen?”) auf Call-Stack gespeichert

public class someClass {

int a:
int b:

int someMethodOne (int paramOnel, int paramOneZ) {

int localOne = 5;
int result = someMethodTwo (17)
return result;

}

int someMethodTwo (int paramTwo) {
int localTwo = 8;
return paramTwo * localTwo;
}
}

SomeClass someObject = new SomeClass():

int bbb = someObject.someMethodOne (12,

+ localOne;

34)

2345

someObject

2346>

2346

someObject.a

2347

someObject.b

15467

localOne

int result =
someMethodTwo (17) +

15899

12, 34):

int bbb =
someCbject.someMethodOne (

6000

Rucksprung-Adresse]

5467>

6001

Aufruf-Objekt)

2346> W

6002

lparamTwo

7

6003

localTwo

3]

6004

Rucksprung-Adresse)

5800>

6005

Aufruf-Objekt)

-

6006

paramOnel

1

6007

aramone2

34

6008

localone

5 149




Call Stack

Call Stack

Fur jeden Methodenaufruf (auch Klassenmethoden oder nicht rekursive

Methodenaufrufe) werden lokale Variablen + Parameter + Ricksprungadresse (,,von wem

(von wo aus) wurde die Methode aufgerufen?”) auf Call-Stack gespeichert

Fir jeden Methodenaufruf (auch Klassenmethoden oder nicht rekursive

Methodenaufrufe) werden lokale Variablen + Parameter + Rlcksprungadresse (,,von wem

(von wo aus) wurde die Methode aufgerufen?”) auf Call-Stack gespeichert

public class someClass { 12345 [someCbject 2346> public class someClass { 2345 |someObject 2346>
2346 [someObject.a 2346 |scmeObject . a
int a: 2347 [zomeObject.b int a: Speicherbereich fiir 2347 |someObject . b
int b; int b; Objekte: ,Heap”
int someMethodOne (int paramOnel, int paramOneZ) { 5467 - j._.nt result = int someMethodOne (int % 5457 - :i...nt result =
int localOne = 5; lsomeMethodTwo (17) + int localOne = 5; someMethodTwo (17) +
int resu% = someMethodTwo (17) + localOne; Lo Gres int result = someMetnoarwo(l/) + Locaiune; focalbnel;
return result; T ot Bob = return result; T of GoD =
} lsomeObject. scmeMsthodOne ( } someCbject.someMethodOne (
12, 34); 12, 34):
int someMethodTwo (int paramTwo) { int someMethodTwo (int paramTwo) {
int localTwo = 8; " " int localTwo = 8; o N "
return paramTwo * localTwo; ﬁOODkRHCkSprung-Adrssss) 5467 return paramTwo * ] Emegeende des Call Stacks - 6000 fRucksprung-Adresse) 5467 >
} 6001 [Aufruf-Objekt) 2346> } 6001 [Aufruf Objekt) 2346>
} 6002 paramTwo 7 t " 6002 paramTwo 117
5003 [locallwo g »Call Stack 6003 Tocaltwo g
6004 IR[lckspmng-AdrEssE) 53_99> 6004 [Rucksprung-Adresse) 539-9>
SomeClass someObject = new SomeClass(): 6005 fAufruf-Objekt] > SomeClass someCbjec Iy 6005 [Aufruf-Objekt) o
int bbb = someObject.someMethodOne (12, 34): 6006 paramOnel Lz int bbb = someObjec 6006 paramOnel iz
6007 paramOne?2 134 6007 paramOne2 34
6008 localOn_e 15 149 6008 [localOne 5 50
Rekursive Methodenaufrufe — Call Stack Rekursive Methodenaufrufe — Call Stack
long factorial (int n) { long factorial (int n) {
long temp; long temp;
if (n == 0) { if (n == 0) {
return 1; return 1;
} else { } else {
temp = factorial (n-1); temp = factorial (n-1); B
return n * temp; return n * temp;
} }
} }
int ccc = factorial (3); int ccc = factorial(3);
n 2
‘temp 0
n 3 n 3
temp 0 temp 0
CCC i- CCC -
L L Vi1 [ L wi




Rekursive Methodenaufrufe — Call Stack

Rekursive Methodenaufrufe — Call Stack

long factorial (int n) {
long temp;
if (n = 0) {
return 1;
} else {
temp = factorial (n-1); Iy
return n * temp;

long factorial (int n) {
long temp;
if (n == 0) {
return 1;
} else {
temp = factorial (n-1);
return n * temp;

n 0
int ccc = factorial (3); int ccc = factorial(3); ‘temp 0
n 1 n 1
temp 0 ‘temp 0
n 2 n 2
temp 0 ‘temp 0
n 3 n 3
temp 0 temp 0
ccc ccc
e 151
Rekursive Methodenaufrufe — Call Stack Rekursive Methodenaufrufe — Call Stack
long factorial (int n) { long factorial (int n) {
long temp; long temp;
if (n = 0) { if (n == 0) {
return 1; return 1;
} else { } else {
temp = factorial (n-1); temp = factorial (n-1);
return n * temp; return n * temp;
} } ke
} }
. n 0 .
int ccc = factorial (3); temp 0 int ccc = factorial(3);
n 1
temp 0
n 2
temp 0
n 3 n 3
temp 0 temp 2
ccc ccc




Rekursive Methodenaufrufe — Call Stack Java Klassenbibliothek

long factorial (int n) { Java Klassenbibliothek: http://java.sun.com/javase/7/docs/api/

(Aquivalentes gibt es auch fiir andere Sprachen (bspw. .NET mit C#)

long temp;

if (n == 0) {
return 1;%

} else {
temp = factorial (n-1); :
return n * temp; — N
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javax.xml .parsers.SAXParser
org.w3c.dom.events.DocumentEvent

Juva™ Platform
Standard Fd. 7

Al Classes. Prov Next Frames. Mo Frames

Packages

Java™ Platform, Standard Edit{on 7
API Specification

This dotument is the AP1 specification for the Java™ Platform, Standard Edition.

Sse: Descrption [%
& , ) . :
— I;::;:hm::\assesnEL?ssarflouesDanawlmznﬂ the classes an applet uses 1o . Klassen dle man nUtzen mOChte’ muss man Impo rtleren.

communicate with s appket context

v o o e e s i g Alle Klassen aus java.lang werden automatisch importiert

java.awt.color Provides classes for color spaces.
java.awtdatatransfer Proudes infertaces and classes for ransfeming data between and wilin applicaiions

Drag and Drop s a diect manipulation gesture found in many Graphical User Interface

jova.awt dnd sysloms Bt provides a mechanism o Vansler lrmation batwoen two enties ogeally import java.net.URLConnection;
assotiated wih presentaton slements in the GUI i " i _
PR Proestacessodcisen o i i g of et s By ANT import java.util.Collection;
ol Provides classes and imetsce rlaing o fons import some.other.package.*; // * means all classes
P Provdes the Java 2D classes fo deiing and perorming operabons on obects elated

1o two-dimensional geometry

v Provdescissas and itk or e gt method ameork
i R Proudes nfrtcos hat e he doselopment ot methods rat canbe s i
sroen | i oo el et et class SomeClass{
Java.awtimage Prouides classes for creabng and maddying images
java.awt image renderable Provides classes and interfaces for produting rendermng-ndependent images. o
JRap—— Provides classesand races for 3 aneca prining AP }
R Contans lassos rftecto davelping Boans  comparens based o he Javafeans™
B art hitec ture.

Java.beans.beancontext Prouides classes and interfaces relating o bean context

prose s s oo || | oo Pruido o ytlenpu 300 cuut ough datsSvears, srsizsian 3 the e

Pamter PantConte ! system
. java.lang Provides classes that are fundamental 1o the design of the Java programming lanquage. | = 172




Packages

Packages

e Java Klassen sind in Hierarchie von packages organisiert

java.lang.String
java.net.URLConnection
java.util.Collection

javax.xml .parsers.SAXParser
org.w%g.dom.events.DocumentEvent

e Klassen die man nutzen mochte, muss man importieren.
Alle Klassen aus java.lang werden automatisch importiert

import java.net.URLConnection;
import java.util.Collection;
import some.other.package.*; // * means all classes

class SomeClass{

e Java Klassen sind in Hierarchie von packages organisiert

java.lang.String
java.net.URLConnection
java.util.Collection

javax.xml .parsers.SAXParser
org.wB%.dom.events.DocumentEvent

e Klassen die man nutzen mdchte, muss man importieren.
Alle Klassen aus java.lang werden automatisch importiert

import java.net.URLConnection;
import java.util.Collection;

import some.other.package.*; // * means all classes

class SomeClass{

Packages

Packages

e Java Klassen sind in Hierarchie von packages organisiert

java.lang.String
java.net.URLConnection
java.util.Collection

javax.xml .parsers.SAXParser
org.w3c.dom.events.DocumentEvent

e Klassen die man nutzen mochte, muss man importieren.
Alle Klassen aus java.lang werden automatisch importiert

import java.net.URLConnection;
import java.util.Collection;
import some.other.package.*; // * means all classes

class SomeClass{

e Java Klassen sind in Hierarchie von packages organisiert

java.lang.String
java.net.URLConnection
java.util.Collection

javax.xml .parsers.SAXParser
org.w3c.dom.events.DocumentEvent

e Klassen die man nutzen mdchte, muss man importieren.
Alle Klassen aus java.lang werden automatisch importiert

import java.net.URLConnection;
import java.util.Collection; b

import some.other.package.*; // * means all classes

class SomeClass{



Generics

Generics

® Manche Klassen kann man mit anderen Klassen parametrisieren
® Typisches Beispiel: Datenstrukturen

e Vorteil: Algorithmen und Datenstrukturen kénnen generisch
implementiert und genutzt werden.

ohne Generics:

Vector nonGenericVector = new Vector():
nonGenericVector.add( 1234 );
nonGenericVector.add( "Hello world" );

Object typeUnknown = nonGenericVector.get (0);

mit Generics:

Vector<Bicycle> bicycles = new Vector<Bicycle> () ;
bicycles.add( new Bicyecle() );

bicycles.add( 123 ); // Compile time error!
Bicycle typeKnown = bicycles.get (0);

e Manche Klassen kann man mit anderen Klassen parametrisieren
e Typisches Beispiel: Datenstrukturen

e \Vorteil: Algorithmen und Datenstrukturen kénnen generisch
implementiert und genutzt werden.

ohne Generics:

Vector nonGenericVector = new Vector():
nonGenericVector.add( 1234 );
nonGenericVector.add( "Hello world" ); %
Object typeUnknown = nonGenericVector.get (0);

mit Generics:

Vector<Bicycle> bicycles = new Vector<Bicycle> () ;
bicycles.add( new Bicycle() );

bicycles.add( 123 ); // Compile time error!
Bicycle typeKnown = bicycles.get (0} ;

Generics

Wrapper Classes

® Manche Klassen kann man mit anderen Klassen parametrisieren
® Typisches Beispiel: Datenstrukturen

e Vorteil: Algorithmen und Datenstrukturen kénnen generisch
implementiert und genutzt werden.

ohne Generics:

Vector nonGenericVector = new Vector():
nonGenericVector.add( 1234 );
nonGenericVector.add( "Hello world" ):; ks
Object typeUnknown = nonGenericVector.get (0);

mit Generics:

Vector<Bicycle> bicycles = new Vector<Bicycle> () ;
bicycles.add( new Bicyecle() );

bicycles.add( 123 ); // Compile time error!
BicyclE typeKnown = bicycles.get (0);

e Fir jeden primitiven Typ gibt es eine entsprechende Wrapper-Klasse

java.lang.Short
java.lang.Integer
java.lang.Long
java.lang.Float
java.lang.Double
java.lang.Boolean

e Zur Bequemlichkeit im Umgang mit diesen Wrapper Klassen gibt es
Boxing:
statt:

Integer somelnteger = new Integer (723);

kann man schreiben:

Il
~]
[N
w

Integer somelnteger

s



Wrapper Classes

Losen eines Beispiel-Problems

e Fir jeden primitiven Typ gibt es eine entsprechende Wrapper-Klasse

java.lang.Short
java.lang.Integer
java.lang.Long
java.lang.Float
java.lang.Double
java.lang.Boolean

® Zur Bequemlichkeit im Umgang mit diesen Wrapper Klassen gibt es
Boxing:
statt:

Integer somelnteger

new Integer (723);

kann man schreiben:

Integer somelnteger = 723;%

Reading/Loading an Image (The Java™ Tutorials > 2D Graphics > Working with Images)

ftutorial/2d html [Reader I HQ- java load picture from url and display @H

Download Ebooks

http://docs.oracle,

: Download JOK
= e Java™ Tutorials Search Java Tutorlals
Java Hide TOC
Working with Images « Previous * Trail * Next » Home Page > 2D Graphics > Working with Images
Reading/Loading an
Image

Drawing an Image Reading/Loading an Image

Creating and Drawing to
an Image
Writing/Saving an Image

‘When you think of digital images. you probably think of sampled image formats such as the JPEG image format used
in digital photography. or GIF images commonly used on web pages. All programs that can use these images must first
convert them from that external format into an iniernal format,

Java 2D™ supports loading these external image formats into its Buf feredImage format using its Image O APL
which is in the javax.imageio package. Image 'O has built-in support for GIF, PNG. JPEG, BMP, and WBMP.
Image VO is also extensible so that developers or administrators can “plug-in” support for additional formats. For
example, plug-ins for TIFF and JPEG 2000 are separately available.

To load an image from a specific file use the following code:

BufferedImage img = null; o
try {
img = ImageIO.read(new File("strawberry.jpg”));
} catch (IOException e) {
¥

Image VO recognises the contents of the file as a JPEG format image, and decodes it into a BufferedImage which can
be directly used by Java 2D.

LoadImagehpp.java shows how to display this image.

If the code is running in an applet, then its just as easy to obtain the image from the applet codebase :

try {
URL url = new URL{getCodeBase(), %
“strawberry.ipg");
img = ImageIO.read(url);
} catch (IOException e) {
¥

The getcoderasze method used in this example retums the URL of the directory containing this applet.

The following example shows how to use the getCodeBase method to load the strawberry.jpg file.

L"'
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e Bsp.-Problem: Ein Bild aus dem Web laden und in einem Fenster darstellen
e Wie |6se ich das Problem?
1. Googlen
2. Java Tutorial zu Rate ziehen
3. Entsprechende Klassen, Methoden, Attribute in API-Doc nachschlagen
4. Programm schreiben, testen -
5.

Wenns nicht klappt : Gehe zu (1)

URL (Java Platform SE 6)
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< KQ' Java 6 api url

would be considered not equal to each other.

Note, the urz class does perform escaping of its component fields in certain circumstances. The recommended way to manage the encoding and decoding of
URLSs is to use yrzx, and to convert between these two classes using touRr () and URI. toURL().

The URLEncoder and URLDecoder classes can also be used, but only for HTML form encoding, which is not the same as the encoding scheme defined in
RFC2396.

Since:
IJDK1.O
See Also:

Serialized Form

0

Constructor Summary

URL(String spec)
Creates a urL object from the string representation.

URL(String protocol, String host, int port, String file)
Creates a urL object from the specified protocel, host, port number, and file.

URL(String protocol, String host, imt port, String file, URLStreamHandler handler)

URL(String protocol, String host, String file)
Creates a URL from the specified protocol name, host name, and £ile name.

URL(URL context, String spec)
Creates a URL by parsing the given spec within a specified context.

Creates a urr object from the specified protocol, host, port number, £ile, and handler.

URL{URL context, String spec, URLStreamHandler handler)
Creates a URL by parsing the given spec with the specified handler within a specified context.
s
Method Summary
boolean|equals(Object obj)
‘Compares this URL for equality with another object.
string 0
Gets the authority part of this URL. ¥
gbject guhcnnﬁnl.ltcj - 180 A
B v 2 e
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Reading/Loading an Image (The Java™ Tutorials > 2D Graphics > Working with Images)
/javase/6/docs/apifjava/net/URL.html [ KQ' Java 6 api url QH nu Ehrrp:1,'do(s.ora(Ie.cam,'Javase.‘(u(onalfZdnmages,’loauimage.mml L < iQ' Java load picture from url and display (Dy
and p://too.con/hellos20wor Ld -
Download Ebooks N
would be considered not equal to each other. - 2 Download JOK
The Java™ Tutorials Search Java Tutorials

Note, the urr class does perform escaping of its component fields in certain circumstances. The recommended way to manage the encoding and decoding of Hide TOC
URLS is to use urz, and to convert between these two classes using £oUrI () and URL. toURL(). m Working with Images « Previous « Trail « Next » Home Page > 2D Graphics > Working with Images

Reading/Loading an
RFC2396 Image Reading/Loading an Image

The URLEncoder and URLDecoder classes can also be used, but only for HTML form encoding, which is not the same as the encoding scheme defined in
Drawing an Image

Since: Creating and Drawing to When you think of digital images. you probably think of sampled ipqage formats such as the JPEG image format used
.JDK 10 a':' ,Image N in digital photography. or GIF images commonly used on web pages. All programs that can use these images must first
See Also: : Wiiting/Saving an Image convert them from that external format into an intemal format,
Serialized Fom Java 2D™ supports loading these external image formats into its Buf feredImage format using its Image 'O API
which is in the javax. imageio package. Image I/O has built-in support for GIF, PNG, JPEG, BMP, and WEMP.
Image 1O is also extensible so that developers or administrators can "plug-in" support for additional formats. For
Constructor Summary example. plug-ins for TIFF and JPEG 2000 are separately available.
URL(String spec) ? To load an image from a specific file use the following code:
Creates a urL object from the string representation. H
BufferedImage img = null; »
URL(String protocol, String host, int port, String file) try {
Creates a urL object from the specified protocol, host, port number, and £ile. img = ImagelO.read(new Pile("strawberry.jpg"));
N N N N } catch (IOException e) {
URL(String protocol, String host, int port, String file, URLStreamHandler handler) )
Creates a urL object from the specified protocol, host, port number, file, and handler.
URL(String protocol, String host, String file) Image VO recognises the contents of the file as a JPEG format image, and decodes it into a BufferedImage which can
Creates a URL from the specified protocol name, host name, and £ile name. be directly used by Java 2D
URL(URL context, String spec) 'l) LoadImageApp. java shows how to display this image.
Creates a UL by parsing the given spec within a specified context. .
URL(URL context, § spec, URLS ler handler) 1f the code is running in an applet, then its just as easy to obtain the image from the applet codebase :
Creates a URL by parsing the given spec with the specified handler within a specified context. toy {
URL url = new URL(getCodeBase(),
“strawberry.ipg”):
Method Summary img = Imagelo.read(url);
} catch (IOException €) {
boolean|eguals(Object obj) }
Compares this URL for equality with another object. o . - .
The getcodesase method used in this example returns the URL of the directory containing this applet.
string %)
Gets the authority part of this vL. [x The following example shows how to use the getCodenase method to load the strawberry jpg file. 'z
Object |getContent 3 1
etContent () . 180 A - 4
anNnn Reading/Loading an Image (The Java™ Tutorials > 2D Graphics > Working with Images) anm What's an easy way to display an Image in Java/Scala? - Stack Overflow
| » || + & hep://docs.oracle.com javase tutorial s 2d/images/loadimage.html ¢ KQ- java load picture from url and display QN Mhun'ﬁsutkwﬁrﬂcw comquestions /9027257 /wh: y-way-to-display-an-image-in [L53 & Ko.v easiest way load image java QH
=
LoadImageapp. java shows how to display this image. r i’ 50.4k e4 220054 Efﬂ 256 =185 scala | x 9773 @
91% accept rate
If the code is running in an applet, then its just as easy 1o oblain the image from the applet codebase :

asked 5 months ago
try { feedback viewed 222 times
URL url = new URL{getCodeBase(), active 5 months ago
"strawberry.ipg”);
img = ImageIO.read(url);

} catch (IOException &) { 2 Answers active oldest votes
} ﬁ

The getcodesase method used in this example retumns the URL of the directory containing this applet. 4 JoptionPane.showMessageDialog(parent, new Jlabel(new Imagelcon(thelmage)));

The following example shows how 10 use the getcodeBase method to load the sirawberry jpg file. 9 [%

W Of course, if you have an URL for the Image, (or can form one from a File path), it can also be
g isplayed as atool-Up using HTML.

Message )

.| CAREERS 2.0

..l CAREERS 2.0

Sofware Developer
Ravensburger Digital GmbH
Munich, Germany

Note:

If you don't see the applet running, you need to install release 6 (or later) of the Java SE Development Kit Mobile Developer for Travel Startup

Tripaso
Berlin, Germany

See Show full Image when hover over thumbnail for source. Sofware Developer with focus on
- LoadImagehpp.java contains the complete code % this example and this applet requires the strawberry. ipg image

Application Development
file. ink | improve this answer edited Jan 28 at 2:18 answered Jan 27 at 0:06 OMICRON electronics GmbH
Andrew Thompson Nuremberg, Germany

In addition to reading from files or URLS, Image /O can read from other sources, such as an Inputstream,
ImageI0.read() is the most straightforward convenience API for most applications, but the

Javax. imageio. magero class provides many more static methods for more advanced usages of the Image IO APL. Was this post useful to you?
The collection of methods on this class represent just a subset of the rich set of APIs for discovering information about

the images and for controlling the image decoding (reading) process.

50.4Kk = 4020054
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nPane (Java Platform SE
—— e e A e
d o ane.| ialog(ja \
' :.| a I E hitp: //docs.oracle.com/j /6/docs himl crq- Java 6 api Joptionpane ) ttp://docs.oracle.com/javase/6/docs/api/javax, ht r java 6 api joptionpane

e

=
N ™
Overview Package [HEFX] Use Tree Deprecated Index Help f';“;" Plaiform public static veid Log(c parentComp
SUMMARY; NESTED | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD Chrows a—h:‘ft "g;”":; N
Brings up an information-message dialog titled "Message".
javaxswing
ass 2 Parameters:
Cl JOpth]]Pﬂl'.le parentComponent - determines the Frame in which the dialog is displayed: if nu11, or if the parentcomponent has no rrame, a default Frame is
used
L4 o message - he object to display
L java.awt.Container Throws:
[ 3 HeadlessException - if sraphicsznviramnkisuaadlau retums true
L javax.swing.JOptionPane See Also:
GraphicsEnvironment.isHeadless()
All Implemented Interfaces: %
showMessageDialog
:::::g:;::; ::2::"""’“ public static void ialog(Component paren .
i brp— Cbject message,
implements Accessible String title, Ju
int T
JoptionPane makes it easy to pop up a standard dialog box that prompts users for a value or informs them of something. For information about using throwe ;:ad?::::;!‘::g::.!n
Joptionkane, se¢ How to Make Dialogs, a section in The Java Tutorial.
Brings up a dialog that displays a message using a default icon determined by the messageType parameter.
While the Joptionrane class may appear complex because of the large number of methods, almost all uses of this class are one-line calls 1o one of the static
showXxxDialog methods shown below: Parameters:
parentComponent - determines the prame in which the dialog is displayed: if nu11, or if the parentcomponent has no Frame, a default prame is
Method Name Description used .
showConfirmDialog [[Asks a ing question, like yes) 1 mf‘:”’ﬂ;cﬂgj"h;:t flu dﬂ‘:‘:'yln
- = title - e string for ialog
showlnputDialog _||Prompt for some input. messageType - the type of message to be displayed: ERROR_MESSAGE, INFORMATION_MESSAGE, WARNING_MESSAGE, QUESTION_MESSAGE, OF
showMessageDialog|[Tell the user about something that has happened. Thro PLAIN_MESSAGE
r 3 - y h WS
[showOptionDialog —lh'he Grand Unification of the ahove - HeadlessException - if GraphicsEnvironment. isHeadless ICUMS true
Each of these methods also comes in a showInternalxxx flavor, which uses an internal frame to hold the dialog box (see J1nternalrrame). Multiple See Amﬁx;nnnﬂmwm
convenience methods have also been defined -- overloaded versions of the basic methods that use different parameter lists.
~ ~
All dialogs are modal. Each showxxxpialog method blocks the caller until the user's interaction is complete. e showM geDialog :

anon 1OptionPane (java Platform SE 6) & Jay nag sre eD : e wzw_ss2
i ssageDialogls. & 1 IE-Eee A8 9 B d]% 0 |86 |®c P e B2 F oo - B $s0ebug &l
05e p = =
' e P rackage orer 2= 01| i E
All dialogs are modal. Each showsxxbialog method blocks the caller until the user's interaction is complete. 0 G| w || Simert java.owt.image.BufferedInage;
> b import java.io.IDException;
nkAccaunt i 5 .
The basic appearance of one of these dialog boxes is generally similar to the picture at the right, although the various look-and-feels are » ElgeesndFiowers Lmport: Java.nat.LRL;
ultimately responsible for the final result. In particular, the look-and-feels will adjust the layout to accommodate the option pane's oo message b (2} ControlFlowDema import javox.imageio.lImagelO;
ComponentOrientation property. input value » 2 Exceptions import javax.swing.Imagelcon;
» e Exercise2 &  import javax.swing.llabel;
. - import javax.swing.1OptionPane;
option buttons ¥ ImageDemo impor-
¥ i@
v 8 efaul package) public class ImageDemo {
Parameters:
_ ] » {1} ImageDemo java E blic static void main(String[] args) {
The parameters (o these methods follow consistent N"Qli pJ.Mus,mm Library [Java SE & (MacOS s ;,y (a B e marntRtingls ares
2 Inheritance
parentComponent . o . . - » &) OverloadAndOverride B URL url = new URLC'http://wwn.google. com/intl/en_ALL/images/logos/images_logo_lg.gif");
Defines the component that is to be the parent of this dialog box. Itis used in two ways: the Frame that contains it is used as the Frame parent b 2Polymorphism BufferedInage image = Imagel0. read(url);
for the dialog box. and its screen coordinates are used in the placement of the dialog box. In general. the dialog box is placed just below the b &) QuickSort | JOptionPane. showMessageDialog(null, new Jlabel(new ImageIcon(image)));
component. This parameter may be null. in which case a default Frame is used as the parent, and the dialog will be centered on the screen » & simpleRecursion
(depending on the L&F). » s B doperat } catch (L0Exception e} {
message atementsAndOperators e.printStackTrace(};
A descriptive message to be placed in the dialog box. In the most common usage, message is just a String or String constant. However, the }
type of this parameter is actually object. Its interpretation depends on its type:
}
Objeetl ] [%
An array of objects is interpreted as a series of messages (one per object) arranged in a vertical stack. The interpretation is recursive --
each object in the array is interpreted according to its type.
Component o ) : 2. Problems | @ Javadoc ([, Declaration [ B Console 22 %%  HEE~B8-r3-=0
; ‘The component is displayed in the dialog. Dava Application] /System/Library/: 1.6.0.jdk/C¢ jome /bin/java (ul 5, 2012 2:09:06 F|
lcon
The 1con is wrapped in a Jrabel and displayed in the dialog. _
others
The object is converted to a string by calling its tostring method. The result is wrapped in a JLabel and displayed.
messageType
Defines the style of the message. The Look and Feel manager may lay out the dialog differently depending on this value, and will often provide
a default icon. The possible values are:
C— yTr
® ERROR_MESSAGE
e INFORMATION MESSAGE | o* ‘ Writable ‘ Sman Insert | 18:1 | y
 WARNING MESSAGE e —
® QUESTION MESSAGE 1]
® PLAIN MESSAGE
189
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Imagelcon (Java Platform SE 6)

Q- java 6 api JLabel Q

Field Summary

protected| component
static Component

protected |t racker
static MediaTracker

Constructor Summary

ImagelIcon()
Creates an uninitialized image icon.

ImageIcon(byte([] imageData)

Creates an Imagelcon from an array of bytes which were read from an image file containing a supported image format, such as GIF, JPEG, or (as of 1.3)
PNG.

Imagelcon(byte(] imageData, String description)
Creates an Imagelcon from an array of bytes which were read from an image file containing a supported image format, such as GIF, JPEG. or (as of 1.3)
PNG.

(Image image)
Creates an Imagelcon from an image object.

Imagelcon(Image image, String description)
Creates an Imagelcon from the image.

Imagelcon(String filename)
Creates an Imagelcon from the specified file.

filename, String description)
Creates an Imagelcon from the specified file.

Imagelcon(URL location)
Creates an Imagelcon from the specified URL.

ImageIcon(URL location, String description)
Creates an Imagelcon from the specified URL.

Method Summary i
TPeTr— N 436
T A _
ann ® Java- Demo.java - Eclipse - /Users/alex/rep/svn/wzw_ss2012 teil_java/workspace =
rErlae 88 - B d] 0 | #6 OcS PScERHGrme - 19 45 0ebug [§lJava
[# Package Explorer =g =g
=] <§>‘ - = import java,awt.image.BufferedImage;

= import java.io.IOException;
ilc%hnuttwm import java.net.URL;
» (2 BeesAndFlowers

P [ ControlFlowDemo

P 2 Exceptions

import javax.imageio.Imagel0;
import javax.swing.Imagelcon;

» &l Exercise2 &  import javax.swing.)label;
¥ 3= ImageDemo import javax.swing.lOptionPane;
¥ @

blic class ImageDs
¥ iB (default package) public class ImageDema {

» 11 ImageDema.java o

» B JRE System Library [Java SE 6 (
» 12 Inheritance
» 122} OverloadAndOverride
» (= Polymorphism
» & QuickSort _
» 122 simpleRecursian
b (23 StatementsAndOperaters

public static void main(String[] args) {
try {

URL url = new URL("http://www. google.com/intl/en_ALL/images/logos/images_logo_lg.gif");
BufferedInage image = Imagel0.read(url);
10ptionPane . showMessageDialog(null, new JLabel(new Imagelcon(image)));

} catch (I0Exception e) {
e.printStackTrace();

1

® %]

{2 Problems | @ Javadoc | (& Declaration | & Console 53

HEE #8-r5-=0

<terminated> ImageDemo [Java Application] /System/Library/Java, /1.6.0.jdk/Ct inj

Writable Smart Insert 18:1

Qul 5, 2012 2:09:06 F
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‘What's an easy way to display an Image in Java/Scala? - Stack Overflow

http:/ /stackoverflow.com/questions/9027257 wh:

ge-in [ ¢ | (Q- easiest way load image java

D |

ﬂ 50.4k

4020054

REH 256 <105

91% accept rate

active

oldest votes

JoptionPane.showMessageDialog(parent, new Jlabel(new Imagelcon(theImage)));

W Of course, if you have an URL for the Image (or can form one from a File path), it can also be

V displayed as a tool-tip using HTML.

Message

See Show full Image when hover over thumbnail for source.
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