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Java 5 — neue Sprachfeatures
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" A
Java 5 — Generics |

m generische Datentypen
m ahnlich wie Templates in C++
m Typsicherheit zur Compilezeit

m Unterstltzung durch Collections
Framework; Legacy Code fuhrt zu
Compiler-Warnungen
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Generics ||
Legacy Code

1=import Java.util.irraylList:
Z dmport Java.util.Iterator:
3 import Java.util.List:

4

5

& public class LegacyCollections

EEE

o= public static void main (String [] args)

= i

10 List stringlist = new ArraylList ():

11

12 stringlList.add ("alpha™):

13 stringList.add [("heta™):

13 stringlList.add [("gartma™) :

15 stringlList.add (new Integer (33)11:

16

17

15

12 for [(Iterator itr = gtringlist.iterator (1; itr.hasext [(1: 1)
z0 i
21 String str = (3tring) itr.next (1:  FF ClasaCastException zur Laufzeit
22 Jystem. out.println ("str is: " + 3tr):
23 B
24 B
Z5 %
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"
Generics |l
Typsichere Collections

1=import Java.util.ArraylList:

Z dmport Java.util.Iterator:

3 dmport Java.util.List:

4

L=

& public class TypelafeCollections

Ft

b= public static void mwain (3tring [] args)

= i

10 Lizt «<3tring> stringlist = new ArravlList <3tring> (1:

11

12 stringlist.add [("alpha™):

13 stringlist.add [("heta™):

14 stringlList.add [("garmma™):

15 stringlList.add (new Integer (33)):

16 The method add{String) in the tvpe Lisk<String = is not applicable For the arguments (Integer)
17 Press 'F2' For Focus,
15

19 for [Iterator «<3tring> itr = stringlist.iterator [); itr.hasNext []: )
20 i
21 String str = itr.next (1; // kein Cast mehr nthendid
22 System. out.println ("str iz " + =str):
23 B
249 H
Z5 %
Z6
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| " YW o m-: e Y a. I ‘l "
1HICIILO IV

typsichere Collections (dekompiliert)

]
MD

1// Decompiled by Jad w1.5.8g. Copyright 2001 Pavel Kousnetsowv.
244 Jad home page: http://uww.kpdus.com/jad.html

3/ Decowpiler options: packimportsi(3)

4// Source File Name: TypesafeCollections. java

5

Gimport java.io.Print3treson:

Timport java.util.*:

g
Spublie elass TypeSafeCollections
109
11
1z public TypeSafeCollectionsi)
13 {
14 H
15
16 public static void wain(3tring args[])
17 {
18 List stringlist = new ArraylListi):
19 stringlist.add ("alpha™) ;
20 stringList.add("hetca™)
21 stringlList.add | "garmna™) 2
String str»
for (Iterator itr = stringlist.iterator(); itr.hasNext|(); System.out.println| (new 3JtringBuilder ("str is: ")) .append(str).to3tring()))
24 str = [(3tring)itr.next():
25
26 H
271
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Autoboxing / Unboxing |

m automatische Umwandlung zwischen
elementaren Datentypen und ihren
Wrapper-Objekten
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" S
Autoboxing / Unboxing Il
Legacy Code

1=import Java.util.irrayList:

Z dmport Java.util.Iterator:

3 dmport Java.util.List:

4

5

6 public class LutobhoxingExample

T

g public =static void main (String [] args)

=] {

10 List intli=st = new ArravylList (]!

11 intList.add (new Integer (1]):

12 intList.add (new Integer (2]):

13 intList.add (new Integer (4)]:

14 intList.add (new Integer (8)):

15 intList.add (new Integer (16)11):

16

17 int sum = 0O;

15 for [Iterator itr = intlList.iterator (J; itr.hasNext [(1: 1
19 {

20 Integer nextInt = [(Integer) itr.next []:
21 Sum = 3uwm + nextInt.intWValue ():

2z B

23 Syatem. cut.println ("sum: " + Integer. teoSEring (Sum) )
24 B

25

Z6 )
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" B
Autoboxing / Unboxing Il
Vereinfachung 1

1=import Java.util.irrayList:

Z dmport Java.util.Iterator:

3 dmport Java.util.List:

4

5

6 public class LutobhoxingExample

T

g public =static void main (String [] args)

=] {

10 List intli=st = new ArravylList (]!

11 intList.add (1);

1z intList.add (2):

13 intList.add (4):

14 intList.add (8):

15 intList.add (1&):

16

17 int sum = 0O;

15 for [Iterator itr = intlList.iterator (J; itr.hasNext [(1: 1
19 {

20 Integer nextInt = [(Integer) itr.next []:
21 Sum = sSum + nextInt:

2z B

23 Syatem. cut.println ("sum: " + Integer. teoString (Sum) )
24 B

25

ER I
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Autoboxing / Unboxing IV
Vereinfachung 2

1=import Java.util.irraylList:
Z dmport Java.util.List:

3

4

S5 public class AutohoxingExample

TR

7 public static void mwain (3tring [] args)
= i

a Lizt <Integer> intList = new ALrraylList <Integer> []:
10 intList.add (1):

11 intList.add (2);

1z intList.add (4);

13 intList.add (38);:

14 intList.add (16):

15

1a int sum = 0O;

17 for [Integerlnextlnt : intLi=st)

1a i

15 sum = sum + nextInt:

20 B

21 Syatem. cut.println ("sum: " 4+ Integer. toSiring (Sum) )
iz B

23

a4}
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Autoboxing / Unboxing IV
Vereinfachung 2 (dekompiliert)

Gimport Java.lo.Print3trean;
TFimport Java.util. *;

=

Spublic class AutohoxingExstnple

10l

11

12 public AutoboxingExample()

13 i

14 h

15

1a public static wvoid mwain(3tring args[])

17 i

15 List intlList = new ArrayListi):

19 intList.add({Integer.valus0f(l)]

20 intList.add(Integer.valusQf(d) ]
intList.add(Integer.valus0f(d)]

22 intList.add({Integer.valueQf (8]
intList.add|Integer.valuself (16) )

24 int sum = 0O;

25 for(Iterator iterator = intlist.iterator(); iterator.hastextil ;)

26 i

27 Integer nextInt = [(Integer) iterator.nexti():

28 Sum += nextInt.intValuel() :

z9 h

30

kR System.out.println( (new StringBuilder ("swon: ")) .appendiInteger.toltring(sum) ) .to3tringl) ) ;

3a }

3G
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Enhanced ,for” Loop |

m fUr jedes Element vom Typ <T> In Menge
<M>u

m auf eigenen Typen verfugbar durch
Implementierung des Interface
java.lang.lterable
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Enhanced ,for“ Loop Il

1=import Java.util.irrays:
Z dmport Java.util.Iterator:
3 import Java.util.List:

4

S5 public class ForEachExample implements Iterasble <Integers
[T

7 List «Integer> m List = Arrays.aslist (new Integer [] {1, 2, 3, 4, 5,
a8

== public Iterator <Integer> iterator (]

10 i

11 return m List.iterator ():

12 B

13

14= public static void mwain (3tring [] args)

15 {

16 Syatem. out.println ("List content follow=: ):

17 ForEachExample instance = new ForEachExamwple (] :

15 for [(Integer item : instance)

15 i
20 System. out.println (item.tol3tring (1)
21 B
2z '
Z3
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" B
Enhanced ,for* Loop Il
dekompiliert

Gimport java.io.PrintStream;
Tiwport java.util.*;

g

Spublic class ForEachExample

10 implewents Itersbhle

114

1z

13 public ForEachExample |

14 {

15 m List = Arrays.aslist (new Integer[] {

16 Integer.wvalueQf (1), Integer.wvaluelf(2), Integer.wvalueQf(3), Integer.valueOf(4), Integer.wvaluseOf(5), Integer.valusOfid)
17 P

13 }

19

20 public Iterator iterator ()

£ {

22 return m_List.iterator():

23 H

24

25 public static void main(3tring args[])

26 i

27 System.out.println("List content follows: ™) :
20 ForEachExawple instance = new ForEachExample():
29 Intecger item;

30 for(Iterator iteratorl = instance.iterator(); iteratorl.hashext(): System.out.printlniitem.toltring()]])
31 item = [(Integer)iteratorl.nexti():

Ex

33 H

34

35 List m List;

i
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VarArgs |

m variable Anzahl Argumente in Methoden /
Konstruktoren

m Immer letztes Argument der Methode
m Immer vom selben Typ

07.12.2006 Stefan Buhler fur InfoPoint
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VarArgs Il

Zz public class VarlirgsExample

39

42 public VarlrgsExamwple (String firstirg, Integer... varlrg)

5 i

& Jystem. out.println (firstlirg):

7 int count = 1:

3 for [(Integer item : wvarlrg)

=] i

10 Svstem. cut.println ("arguwment " + count4++ + " " 4+ item);

14= public static void mwain (String [] args)

15 i

16 VarlirgsExamwple exawplel = new VarlrgsExample [(Thuhu™, 89
517 VarArgsExample examplel

new VarlArgsExamwple ("hihi®™, 9, 10, 11):
new VarlArgsExamwple [("hehe", new Integer [] {12, 13b];

He VarArgsExample examplel
19

20 }

21
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VarArgs lll (dekompiliert)

Gimport Jjava.ioc.Printltresam;

7

Spublic class VarlrgsExample

El

10
11
1z
13
14
15
1a
17
13
19
z0

24
25
Zh
27
Eg=:
z9
30
il
3z
33
34
i5
if

publice transient WarlArgsExwample (String firstlirg, Integer wvarlirgl[])

{
FJystem.out.printlni{firstirg)

int count = 1;
Integer ainteger[] = wvarlirg;
int i = 0O;
for(int j = ainteger.length: 1 < Jj: i++H)
1
Integer item = ainteger[i]:
Jystem.out.printlniinew 3tringBuilder ("arcuent ")) .appehd(count+4) Cappend(T:

public static void main(3tring args[])
{

VarirgsExample exawplel = new VarlrgsExample ("huhu®, new Integer[] |

Integer.valueQLf (3]
Ml

VarirgsExample exawplel = new VarlrgsExample ("hihi®™, new Integer([] |
Integer.valuelf(9), Integer.wvaluedf(10), Integer.valusOf(l1l

i

VarArgsExample exawpled = hew VarlArgsExample ("hehe™, new Integer[] |
Integer.wvalueOf (12), Integer.wvaluslf(13)

P
H
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" A
Enums |

m Aufzahlungstypen

m Aufzahlungen sind als Klassen, ihre Werte als
Objekte realisiert

m kOnnen in switch-Statements verwendet werden
m Implementieren Comparable und Serializable

m Unterstutzung durch Collections-Framework
(EnumSet, EnumMap)
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Enums Il

1 public class EnumExsmple

Z

3e public enum Color

4 {

5 ROT (255, O, 0), GRVEN (0, 255, 0), BLADU (0, 0, 255), GELE (255, 255, 0:
&

7 private final int r;

=) private final int g

9 private final int h:

10

11= Color (int ¥, int g, int )

1z i

13 this.r = r;

14 this.g = g:

15 this.b = b;

16 ¥

17

1g= public String toRGE ()

19 {

z0 return "{" + r 4+ ", " + g 4+ ", + kb + "
21 ¥

Z2 ¥

23

24 public static void compareColors (Color o1, Color c2)
Z5 {

Z6 System. cut.print (cl + (cl.eguals (o2) 2 7 = ™ @ ™ 1= ™) 4 @2y
27 '

Z8

29 public static void main (3tring [] args)

30 {

31 | System. out.println ("--");

32 System. cut.println (Color.REOT):

33 System. cut.println (Color.Bramm:;

34 System. cut.println (Color.REOT):

35 /f erquals funktioniert auch

36 System. out.println ("--");

37 compareColors (Color.ROT, Color.BLAW):

38 compareColors (Color.ROT, Color.ROT):

39 compareColors (Color.BLAY, Color.RO0T):

40 compareColors (Color.ROT, Color.ROT):

41 System. out.println ("--");

42 for (Color £ : Color.walues ()]

43 {

44 System. cut.println (£ + ":" 4+ £.coRGE ()
45 ¥

46 ¥

47 b

07.12.2006 Stefan Buhler fur InfoPoint
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" J
Static import |

m erlaubt unqualifizierten Zugriff auf
statische Member ohne vom Typ zu erben,
der die statischen Member halt

m Individuell einzelnen Member oder alle

L-L-“I“I- nnA-‘

statischen Member eines Typs
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Static import |l

1=import =tatic Java.lang.HMath.cos:

2

3 import Java.util.ArraylList;

4

S5 dmport static java.lang.Class. ™ :

&

7 public cla=ss StaticlnportExample

=Rt

== public =static void main (String [] args)
10 i

11 try

12 {

13 Clazss arravylistClass = forName [(Arravylist.class.getMName (1) !
14 B

15 catch (ClassNotFoundException )

1a i

17 e.printitackTrace (] !

1a '

20 double cos PI HALF = cos (Math.IT do2d):
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" A
Annotations |

m Anbringen von Zusatzinformationen, die zur

Compile- und/oder Laufzeit zur Verflgung
stehen

m erlaubt das Weglassen von handgeschriebenem
Jbollerplate' Code, der stattdessen generiert wird

m als Applikationsentwickler haufiger ,verwenden®
als ,definieren”

m Annotations vorgegeben durch JDK/
Klassenbibliotheken (z. B. JUnit4)
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Annotations Il

i-fimport java.

2
3
4
5 dimport java.
g
-

import Jjava.
import java.
import Jjava.

lang.
lang.
lang.
lang.
lang.

annotation.Element Type:
annotation.Retention;
annotation.RetentionPolicy:
annotation. Target;

reflect.Method;

& public class AnnotationExample

=R

10= jun

11 % Meta-Annotation: Information steht zur Laufzeit zur Verfigung

1z * jweitere Ausprigungen: CLASS [/ I0URCE)

13 wy

14= [Retention (RetentionPolicy. RUNTIME

15 FEE

16 * Meta-Annotation: wo kann diese Annotation stehen

17 * (weitere Ausprigungen: FIELD / PARAMETER / CONITREUCTOR / LOCAL WARIABLE / AMNNOTATION TYPE / PACKLGE
13 *

19 @Target (ElementType.METHOD)

z0 public @interface Myinnotation

21 {

Z2 int id ()

23 3tring description ():

4 ¥

Z5

Za= @Myinnotation (id=-1, description="sample"

27 public static void wain (String [] args)

8 {

29 Class cl=s = AnnotationExample.class;

30 for [(Method m cl=.getMechods ()]

31 {

32 Myinnotation annotation = m.getlinnotation (Myinnotstion.class);
33 if (annotation !'= null)

34 {

35 System. out.println ("annotation id " + annotation.id ());
36 System,. ckt.println (Mannotation description: " + annotation.description (11:;
37 }

38 H

39 ¥

40 |}

07.12.2006
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"
Java 5 — Erweiterungen Klassenbibliothek

m heues Look and Feel 'Ocean’
m Java Management Extensions (JMX)

m Anpassung und Erweiterung des
Collection Framework (u. a. Queue,
Generics)

m Concurrency Framework
m Formatted Input / Output

07.12.2006 Stefan Buhler fur InfoPoint
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1fllllllllllllllllll
Ocean Metal Look and Feel

i SwingSet
File Look & Fesl Themes Oplions

a o B EEEEEEEELEE EERE

i SwingSet

o Lowaroa Demes ToaTos
B==—=2~= /{2 EF

Internal Frames Demo | Source Code |

G || ®© |
Ky

[ Resizable [vi Closable
[ Iconifiable [ Maximizable

Resizable Closable
leonifiable Maximizable

Frame title: Frame

Frame title: [Frame |

Fress Cirk-Space fo activale popup menu

Press Shift-F10to activale popup menu
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Java 6 — Erweiterungen Klassenbibliothek

m JDBC 4.0

m Anpassung und Erweiterung des Collection
Framework (u. a. Deque)

m Scripting Schnittstelle

m .NET interoperabler Webservice per Annotation
m System Tray Unterstltzung

m Splash Screen Unterstutzung

07.12.2006 Stefan Buhler fur InfoPoint
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" S
JDBC 4.0

lpublic class Employes

2
3

W -1 om N e

i0
11
1z
13}
14
154/
16

private int employeeld;
private 3tring firstHame:
private 3tring lastlame:

public int getEwmploveseId () { return ewployeeId: )

public woid setEnplovesld (int ewmployveseId) { this.ewployeelId = ewmployeeId:
publice String getFirstMame () { return firstMName; }

public wvoid setFirstMawe (String firstNaue) { this.firstMawe = firstlame;
public 3tring getlastMName () { return lastlName:

public woid setlLastlame (3tring lastMame) { this. lastMawe = lastName:

17interface Employeefueries extends BaseQuery

15[

(RS L I U LN R S
Ly o O 0

——"

[ L R o S T T L RN N T 1
L e I = TR Ay [ =
e
e

fSelect ([(3gl="3ELECT employeeld, firstMame, lastWame FROM employee™)
Datalet<Employeer> getlllEmployees () ;!

ATTpdate (2gl="delete from employee™)
int deletedllEmployvess () :

Connection con =
Employeelueries emplueries = cohn.createQueryobiject (Employeelueries.class):;
Datalfet<Employeer> empData = emplueries.getidllEmployvees () :

07.12.2006 Stefan Buhler fur InfoPoint
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Scripting Schnittstelle

1 import jsvax.script.*®;

2

3 public class Evallcript

4

L= public static void wain (String [] args) throws Exception

& i

7 SeriptEngineManager factory = new ScriptEngineManager ()

=

=] SJeriptEngine engine = factory.getEngineByName [("Javalcript™):
10

11 engine.eval ("print('Hello, World')™):

07.12.2006 Stefan Buhler fur InfoPoint
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" J
NET interoperabler Webservice per Annotation |

1

Zz-dmport Javax.]jwus.lebhlMethod:
3 import Javax.jws.lUeblervice:
4

5 EWebhZerwvice ()

& public cla=ss Hello

it

=] private 2tring message = new 3tring ("Hello, ™):
=

10= EWebMethod ()

11 public String sayHello [(String name)

12 {

13 return mwessage + name + .

14 B

15 %
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" J
NET interoperabler Webservice per Annotation Il

_Eimpnrt Javax.xwl.ws.ebh3ervicelef;

2

Jimport helloserwvice.endpoint.HelloService;
_Eimpurt helloservice.endpoint.Hello:

5

cpublic class HelloClient

7

b= @WehServiceRef (wadllLocation = "http://localhost:83080/hellogervice/hellao?wsdl™)
=] static HelloService service:

10 public static wvoid main (String [] args)

11 {

12 LEY

135 {

143 HelloClient client = new HelloClient (1:
15 Hello port = service.getHellaoFPort():

16 String response = port.zavyHello ([("Peter™):
17 B

15 catch [(Exception e)

15 {

20 e.print3itackTrace (1;

21 B

aa }

23}
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Java 7 — Java wird Open Source

m Freigabe aller wesentlichen JDK-

Quelltexte der SE bis Mitte 2007 (GPLvZ2,
Classpath exception)

m bereits verfugbar: javac, HotSpot VM,
JavaHelp

m Marke Java und Logo bleiben geschutzt
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Referenzen

m Java 5 DocCS http://java.sun.com/j2se/1.5/

m Java 6 RC Docs http://java.sun.com/javase/6

m Free and Open Source Java FAQ
http://www.sun.com/software/opensource/java/faq.|sp
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