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java.lang 9 T * $
'0+09String / StringBuffer / Object / System /000
? @* ! *

java.io 9( &# # < # " =

java.util 97?' 6)!
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java.net 9B "' Il # !
java.sgl 9" &, #
java.beans 9 *
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FilterInputStream

PrintStream

A
I

|
DataOutputStream

A
I

DatalnputStream

ay
W B S W




; < % & )

=5 % I >0%5 | java.io
, I+ 19 InputStream, OutputStream
$ )2 (&'0#

" $9 FilelnputStream, FileOutputStream

$ )2 (&# W
+ ! " 9RandomAccessFile

$ #,

$9 FilterInputStream, FilterOutputStream

# ) 0 )

#9'0+OL # " * 4+ $
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#
* $ DatalnputStream, DataOutputStream

Objectinput, ObjectOutput

) |* Ho(&H# | |
* $ ObjectinputStream, ObjectOutputStream

) @ &# "9 PrintStream
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9
InputStream System.in
'# ( E #

PrintStream System.out
HoH E #) +
'0+0 O#0* <M6 M=8

PrintStream System.err
HoH E #) +
x1 ) #
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Bildschirm Standardausgabestrom
<——+ ) System.out.printin(...) )
—% Standarfehlerstrom
- =— ) System.err.printin(...) D5
Tastatur Standardeingabestrom
P System.in.read... ) =
e o | 'é) ) W(r ) ~ Java-
T Standard-Datenstrome Pro-
S ) Filelnputs )€ ) Filterinputs -
lelnputStream - ilterinputStream -
Eingabedateien b ' b '
S < ) FileOutputStream : )= ) FilterOutputStream : )=—
Direktzugriffs— J== ) RandomAccessFlle: )= o
\_datgien S T— ————— ——
Dateistrome Filterstrome
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=3 4 ! InputStream

abstract int read() throws IOException
+ < 000 22= #
L) 1 )?
<'0+0" = & #7?!
int  read(byte[] buf ) throws |OEXception
# #0 + #
|/ ( )?
( 9E + '0&
void close() throws IOException
J 9 C #
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=5 4 ¥ OutputStream
abstract void write(int b) throws IOException
+ < 000 22=
<# # 4 + =

void write(byte[] buf) throws IOException
+ # #)
void flush() throws IOException
#))
#)) + '0+0 #) +

void close() throws IOEXxception
J 9 C #
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import  java.io.*;
public class Count {
FI(@ * ) [ #J !
public  static void main( String [] args) throws
int  count = 0;
E <N"/ NE=
while  ( System .in.read () != -1)
count++;

String msg = "Eingabe hatte " + count + " Bytes\n";

B# '# " O# 00 * <=
System .out.write(msg.getBytes());

|IOEXception

{

Sung
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# 1 &
# <#0 0=9
FilelnputStream(String path) throws
FileNotFoundException
$) " B #D
FileOutputStream(String path) throws
FileNotFoundException
$) " B '#
)0 # '#
|* 9
F *# 'O I#*#
# F* #0?
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public static void copyFile(String from, String to)
throws I0Exception A{
// Ein— und Ausgabedateien offnen
FileInputStream in = new FilelInputStream(from) ;
FileOutputStream out = new FileOutputStream(to);
// Datei byteweise kopieren
int b = in.read();

while (b != -1) {
out.write(b);
b = in.read(): Alternative Codierung der Schleife:
} int b;
// Dateien schliel3en while ((b = in.read()) != -1) {
in.close(); out.write (b);
out.close(); }
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/I Aufruf. java CopyFile <Eingabedatei> <Ausgabedatei>
public static void main(Stringl[] args) {
if (args.length != 2) {
System.err.println("Programm bendtigt 2 Argumente: " +
"<Eingabedatei> <Ausgabedatei>");

return;

+

try 4

copyFile(args[0], argsl[1]);
F
catch (IOException e) A

System.err.println("Fehler beim Kopieren: " + e);

+
¥
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staff

Speicher

Employee

Strom / Datei

name

"Harry Hacker"

\

Manager

Seriennummer=1
Typ=Employee
name="Harry Hacker"

name

secretary

"Carl Cracker"

Seriennummer=2
Typ=Manager
name="Carl Cracker"
secretary=0bjekt #1

Manager

name

secretary

"Tony Testef®
rd

/

/
Z

Seriennummer=3
Typ=Manager
name="Tony Tester"
secretary=0bjekt #1

B
W B S W
AR R b e SN




3 14
Speicher Strom / Datei
Manager E
staff] < J Seriennummer=1
" " Typ=Manager
z name| "Carl Cracker name="Carl Cracker"
secretary — | secretary=
= Ny > Seriennummer=2
Employee Typ=Employee
S POy name="Harry Hacker"

name | "Harry Hacker" Objekt #2

Seriennummer=3
Typ=Manager

name | "Tony Tester" name="Tony Tester’
secretary=0bjekt #2

Manager

secretary ~

B
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" #J Serializable
Serializable . # <F )
Serializable 0=

# | #
<

E# 7 cC) ' | !

| !

+ * 9

class Person Implements Serializable {
private String name; /] String ist serialisierbar
private Address adresse;

}

class Address implements Serializable {

#)
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# ObjectOutputStream
C # 1

# 9 ObjectOutputStream(OutputStream
out)throws IOException

void writeObject(Object obj) throws IOException

H
void reset() throws IOException
$ F) ? | |
#
) writeObject() | #
#," 9 DataOutput
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=115 writeObject(obj) <! ' D
obj # 9
obj # obj # | !
+ 4

obj J = | 1&A *
c) ' | | " #
#
obj # <# |

reset() # )? # =9
# Q> R< # =#
) | |
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# ObjectinputStream
# 9 ObjectlinputStream(InputStream in) throws
|OEXception
Object readObiject() throws IOException
I
) ! # < reset <==9 (
C) '# @ |
9l ' # +' # | !
| | / E# #
+' # | |
( C) "'# #' |
00CO @* ' * (
#," 9 Datalnput
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! DataOutput Datalnput
"I#H#Q
void writelnt(int v) throws IOException
"E < +,) 91+ =

void writeDouble(double v) throws IOException
Al & < + ) 94+ =

Datalnput 9
int readint() throws IOEXxception
double readDouble() throws IOException
D # " 9 EOFEXception
|* 9 &" 1#
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import java.lo.=*,
class Name implements Serializable {
String name
String vorname,
public Name(String n, String vn) { ... }
+
class Student implements Serializable A
Name name
int matrNr;
double note;
public Student (String n, String vn, int mn) {
name = ney Name(n, vn);
}
+

Sy
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public static woid main(Stringl[] args) {

ObjectlutputStream oos = null,

try 1
Student = = new Student("Hugo",'"Test'",b12345678) ;
oos = new ObjectOutputStream(

new FileOutputStream("out.ser"));
oos.writeObject(s); // Schreibe Objekt s
s.setlote(3.7);
oos.reset () ; // Sonstwird nur eine weitere Referenz
[l auf dasselbe Objekt geschrieben

ocos.writeObject(s); // Schreibe Objekt s nochmal

+
catch (...) { ... }
finally { ... ocos.close(): ... }

\
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ObjectInputStream ois = pnull;
try {
ois = new ObjectInput3tream(
new FileInputStream("out.ser"));
[ Objekte von Datel einlesen und Typ umwandeln
Student 81 = (Student) ois.readObject();
Student 22 = (Student) ois.readObject();
Syatem.out .println(sl) ;
System.out.println(s2);

System.out.println(sl == 82);
I
catch (...) { ... }
finally { ... ois.cleose():; ... }

\
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& $ & /&
oo" . ? /
2 @& ( & :# !
> )? # | #0 09

Reader
i

InputStreamReader

FileReader

BufferedReader

Reader # Writer + & )?
(&# '#>)?#

Writer

Output StreamWriter

FileWriter

PrintWriter
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InputStreamReader, OutputStreamWriter
# (&:# 2 + &
L # E # + ,
E '<'0+0 F 1&4425& / L &4=
FileReader /FileWriter 96 )!

i InputStreamReader #) FilelnputStream
OutputStreamWriter #) FileOutputStream

BufferedReader 9 *#)) InputStreamReader
# # D 6/ I %

String readLine <=throws IOException

PrintWriter 9) @ &:# " | !

W B S W




" 6/ : >< |

<l
! PrintWriter ' H
H# ) " * # 1 ! 9
void print(... arg =/void printIn(... arg =
, # ) #
| ! ? toString <= #
) ! (@ *
printin <= ( E # #
, #9 System.out # System.err | !
PrintStream
<# A? =) # | ,
PrintWriter
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; F ! PrintWriters
# 9 PrintWriter(OutputStream out =
PrintWriter(Writer out)
+ * 9l & * H# "9

PrintWriter pw;
pw = new PrintWriter(new FileWriter("dat.txt"));
#)? 9
Il pw = new PrintWriter(new OutputStreamWriter(
// new FileOutputStream("dat.txt")));
for (int i=1; i<10; i++) {
pw.printin(i +"," + i*i +"," + Math.sqrt(j));
S
pw.close();

S "g
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+#)) C #

E# H) # S
String[] split(String regex)

regex ) E !/ /
<! 5 <O @ # =
regex )

+ * 91 & * 9

String zeile ="2,Hallo,0.1";
String[] felder = zeile.split(",");
/I felder[0]="2", felder[1]="Hallo", felder[2]="0.1
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> #) 9L # '
) n *
D$# 9 ) )? ) .
* ** &
'0+09nteger )? int /Double )? double /Boolean )? boolean
oo é " #0O0 /
*# /'0+09
static int parselnt(String s) Integer

static double parseDouble(String s = Double

L )

NumberFormatException

< ) |1
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import java.lo.*;

class Student {
String name, vorname,
int matrlr,

double note;
Student (BufferedReader reader) throws I0Exception {

Lry 1
String line = reader.readLine();
String[] fields = line.split(",");
name = fields([0];
vorname = fields([1];
matrNr = Integer.parselnt(fields[2]);
note = Double.parseDouble(fields[3]);
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catch (NullPointerException e) {
throw new IDException("Unerwartetes Dateiende");

I

catch (NumberFormatException e) {
throw new IOException("Falsches Elementformat");

I

catch (IndexOutOfBoundsException e) A
throw new IOException("Zu wenig Datenelemente");

+
+
public void writeToStream(PrintWriter pw) {
pvw.println(name + "," + vorname + "," + matrlr
+ "," + note);
pw.flush();
+

\
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public static void main(String[] args) {
PrintWriter pw = null;
try {
Student s = new Student("Hugo","Test",12345678) ;
s.writeToStream(new PrintWriter(System.out));
pw = new PrintWriter(new FileWriter ("out.txt"));
a.writeToStream(pw) ;

I
catch (FileNotFoundException e) { ... }
catch (IDException e) { ... }
finally 1
if (pw !'= null) pw.close(); // Keine I[OException!
I

Eufferedheader reader = null;

oy
W B S i



§ 6/ ; >< |

d

314 0%

try {
reader = new BufferedReader (new FileReader ("out.txt"));
Student =1 = new Student(reader) ;
Student 83 = new Student(new BufferedReader(
new InputStreamReader (System.in)));
System.out.println(sl);
Syatem.out.println(s3);
I
catch (FileNotFoundException e) { ... }
catch (IDExceptiomn e) { ... }
finally {
trv { reader.clese(); } catch (Exception e) { ... }
¥

}
}
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;!5 0+ 15 # @4 ) !
! 1$ ) ; )? *

'0+0Qublic class GenClass<T> {
T attribute;

public void set(T val) { attribute = val; }

}
+ > # #J 1 *
| #
'0+09GenClass< String >gs = new GenClass< String  >();
. H)?
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Schnittstellen flir Sammlungen in Java

<<interface>> | Einheitliche Sohnittstel—lj <<jnterface>>
Collection<E> le fr alle Sammlungen lterator<E>
A T !
\
v
\
<<interface>> <<interface>> <<interface>> ‘1.
List<E> K Set<E> Listlterator<E>| '
,/ r, T I‘ \,‘
Z L !
1 1 Zum Durchlaufen
Sequenz Iﬁ I\/IengeB| - ,’ von Sammlungenlj
<<interface>>

.| SortedSet<E> ,
Sortierte Menge[ﬁ, g Zum Durchlaufen B‘

von Sequenzen
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3114 %S |
boolean <( =9()?
? <C) '"#H= < *(= # '#
( true /) # , #
boolean remove(Object 0) 9()
() 1 1) " 1)? 9
(0o ==null) ? (e == null) : o.equals(e)
( #1) # ., #
boolean contains(Object 0):
D) #/000 # | 1)
(0o == null) ? (e == null) : o.equals(e)
void clear() 9D$ (

Collection<E>
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3114 %5 ! B 5 I;J
Int size(): E (
boolean ISEmpty(): # 0T
lterator<E> iterator(): ‘H®H#) #
) & 1 H2!
4 %5 ! ;J
E next(): ,  ( #?!
) ! @ 9 NoSuchElementException
boolean hasNext(): : ( T
void remove(): ) " next() ) (
s i
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import java.util. ArrayList; //Klasse ArrayList

public class Notizbuch {
//Speicher fur beliebige Notizen
private ArrayList<String> notizen;

/lInitialisierung
public  Notizbuch() {
notizen =new ArrayList<String>(); }

/[Speichere Notiz
public void speichereNotiz(String notiz)
{ notizen.add(notiz); }

//Anzahl der Notizen
public int anzahlINotizen()
{ return notizen.size(); } &X

)

9. D W X
v v
9 9
Y+ Y6
#) R R
< '0 <==
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#11 IHl
" & #9 )?
# &
G# '# # / / 000
> 9 E# )) #) #
'0+0 Collection H2N! ##
I # & * H ))
9 # /
Collection )
9 I* ‘" Z Collection *
) )0 UnsupportedOperationException
D#) ) #[ # ' P
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# | %5 | Collection
( Collection<E> * C) ' #I |
1$ 1! (# L !
# )0 equals()
)? A F o,
# $ 9 Collection<Object>
1] #)
% &F * # #
Collection
* C # 01
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# 1 %5 | Collection
( Collection * K9 #)1 !
2 (13 : :
9 # 1$ ' (
# P
> # )
/
L# (.,
( Collection * C) ' #)
1$ '0+0 ! double &

D$# 9 **& )2 ) "
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+ * 9 Integer
#l OInteger( int value)
int intValue() ) ‘H?
H L O # Strings  #
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Beispiel: Collection-Aufbau (= WWW: CollectionTest. java)

public static void setupCollection(Collection<Integer> c) {
int 1;
for (i=0; i<5; i++) c.add(new Integer(i)); //Einfligen
for (i=9; i>=b; i--) c.add(new Integer(i));
// Doppeltes EinflUgen bleibt evtl. ohne Wirkung
c.add(new Integer(3));
c.add(new Integer(7));
// funktioniert, da Integer equals() uberschreibt
if (c.contains(new Integer(5))) c.remove(new Integer(5));
/I ist erlaubt, wirft aber ggf. ClassCastException
if (c.contains("Hallo")) System.out.println("0OK");
System.out.println("GroBe: " + c.size() + " Elemente");

Sy *
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Ergebnisse im Beispiel:
= Mit (unsortierter) Menge (HashSet):
- 121418]|9]|611|3]|710

= Elemente in beliebiger Reihenfolge, keine doppelten

= Mit sortierter Menge (TreeSet):
- |10]11]12]3]|416|7]|81]9

= Suchen nach "Hallo" fuhrt zu Exception

= Elemente in ,naturlicher* Reihenfolge
= Mit Sequenz (ArrayList, LinkedList):

- (011]12]3]4]|9]|8]|7]|6]3|7

= Elemente in Einfuge-Reihenfolge (add () fugt hinten an)
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Verwendung von Iteratoren

= Typischer Code zum Durchlaufen einer Collection:

static void printCollection(Collection<Integer> c) {
Iterator<Integer> i = c.iterator(); // lterator holen
while (i.hasNext()) { // Solange noch Elemente da
Integer val = i.next(); // nachstes Element holen
System.out.println(val);

¥
Iy

= siehe WWW: CollectionTest. java

= Die Modifikation der Collection wahrend des Durchlaufens ist
nur mit der remove ()-Operation des verwendeten lterators erlaubt

= sonst ist der Inhalt / das Verhalten der Collection undefiniert
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Beispiel zum Loschen von Collection-Elementen

- |iste von Veranstaltungen: losche beendete Veranstaltungen

class Veranstaltungen A
LinkedList<Veranstaltung> list;

public void 10scheBeendete() {

Iterator<Veranstaltung> i = list.iterator();
while (i.hasNext()) {

Veranstaltung va = i.next();

if (va.istBeendet()) {

i.remove(); // remove() entfernt das Element,

+ // das beim letzten Aufruf von

+ // next() zurlckgeliefert wurde
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)CI, 5714 %5 | List<E>
void add(int index, E 0)
boolean addAll(int index, Collection<E> c)
)? (<= : <OF @ =
E get(int index)
( L #?
iInt indexOf(Object 0)
int lastindexOf(Object 0)

; ‘0 ' > | (
H?
E remove(int index): $ ( ; index
E set(int index, E 0): " index
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)CI, 5714 %5 ! 1;J
Listlterator<E> listlterator()
Listlterator<E> listlterator(int index)

Listlterator 'H?1< 0 @ =
# %5 | Listlterator<E> OE !
F lterator <E>
+  #, $ !
D C # ## #)
boolean hasPrevious(), E previous()
#H F @ |, (  ## )
int nextindex(), int previousindex()
'# ( % , 9 void set(E 0)
# ( 'H#)? 9 void add(E o)

L
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Beispiel zu ListIterator (= WWW: IteratorTest. java)

import java.util.;
class MyList<E> extends ArrayList<E> {
void replace (E old, E newValue) {
// Durchlaufe Liste vorwarts
ListIterator<E> it = listIterator();
while (it.hasNext())
if (old.equals(it.next()))
it.set (newValue) ;

+
b

public class IteratorTest {
public static void main(String[] args) {
MyList<String> 11 = new MyList<String>()
1l1.add("Albert"); 1l1.add("Bodo"); 11.add("Caesar");
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11.add("Caesar"); 11.add("Dora"); 11.add("Emil");
11.add ("Fritz"); 11.add("Gerda"); 1l1.add("Hans");
// Durchlaufe Liste ruckwarts
ListIterator<String> it = 1l1.listIterator(ll.size());
while (it.hasPrevious()) {

System.out.print (it.previous() +

(it.hasPrevious() 7 "," : "\n"));
F
System.out.println("Vor replace: " + 11);
11.replace("Caesar", "Clara");
System.out.println("Nach replace: " + 11);
int 1 = 11.index0f ("Gerda"); /I Element—Index
if (1 >= 0) 1l1.set(i, "Gertrud"); // Elementersetzen
System.out.println("Nach set: " + 11);
+
F

Png *1
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3 !4 Listlterator ...
# 9
Hans,Gerda,Fritz,Emil,Dora,Caesar,Caesar,Bodo,Albert
Vor replace: [Albert, Bodo, Caesar, Caesar, Dora, Emil
, Fritz, Gerda, Hans]
Nach replace: [Albert, Bodo, Clara , Clara , Dora, Emil,
Fritz, Gerda, Hans]
Nach set: [Albert, Bodo, Clara, Clara, Dora, Emil, Fri

tz, Gertrud , Hans]

L
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)C!, 574 %5 | Set<E>

pP" ( # | (
Collection ‘H

)CI, 5714 %5 | SortedSet<E>
E first(): | (
E last(): $J (
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F5G5 ! SortedSet ! D
( $ ' 9R ? | #R
o ( ? 0p * * 9
public interface Comparable<T> {
public int compareTo(T o);

}
compareTo () | # #1 1 )
)
W /) Q! R
O /) Q R
X 1) Q% R
! ClassCastException ) 1) * !
> #,J
String  # * & * Comparable

W B S W



#

F5 G5 !
E $ !9 ) I|#
#1

public interface Comparator<T> {

public int compare(T o1, T 02);

}
compare() | # #) ||
)
W /) Q! R
O/) Q R

X /) Q%) R
% % @* ) /)

)

SortedSet

Comparator

?

9

D




T #

d

314 H )L)=== SortedSetTest.java 7
class Student implements Comparable<Student> {

> B /> [| | #
public int compareTo(Student other) {

int  cmp = name.compareTo(other.name);

if (cmp !'=0) return cmp;

cmp = vorname.compareTo (other.vorname );
if (cmp !'=0) return cmp;

return  (matrNr - other.matrNr);

}
public  boolean equals(Object obj) {
C?D)? # #) * <= ‘P
return  (compareTo((Student)obj) == 0);
}
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3 14 | H
class MatrNrComparator implements  Comparator<Student> {
> I #
public int compare(Student s1, Student s2) {

return (s1.matrNr - s2.matrNr);

\  #
TreeSet <Student> studentsl = new TreeSet <Student>();
#
TreeSet <Student> students2 =

new TreeSet <Student>( new MatrNrComparator());

IR TR TR e U SR N AN g
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F % ! # #)
: 9
6) ; < ArrayList /Vector =/
! dinkedList =/
6) ! 3, <IreeSet =/
# 6) % # <HashSet =0
? L/ & " E
o+ &1 &FF # < BitSet =
BitSet  * Collection
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Implementierte Schnittstellen

Schnittstelle
Klasse Collection List Set SortedSet
ArrayList X X
Vector X X
LinkedList X X
TreeSet X X X
HashSet X X
BitSet

1Y *
W .
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# M ArrayList ) G Vector 7
C G# ' # : | 1&C ) !
J #I# ( #
AS$J < " add<=# 0 # * )
)
A $J
#; 00 %3 $ /# @) ¢ '#
# 9
ArrayList(int initialCapacity):
‘# o GH *
ArrayList <=9 '

W B S W



4 %
# N LinkedLlist
C # <* =1 D <OX(F 70
headC=H—{next C=FH—|next C=H—={ next C=H—{ next
tail 5] prev [0 f=—TprevE_] prev =1 [=—prev =]
. LinkedList w& elem =} elemlz%elem
O =0
( Q' R>, # B)
#! . LinkedList()
E#," I* 9
addFirst(), addLast() 9)?
getFirst(), getLast() 9 )
removeFirst(), removelLast() 9 ) (

L
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# | LinkedList
EE I | " OHIH # <OX (F
FI " = K## <OX(FF/ =
+ * 9% &

class Auftragsbearbeitung {

private LinkedList  <Auftrag> auftragsListe
new LinkedList <Auftrag>();

public void auftragAnnehmen(Auftrag a) {

auftragsListe.addLast(a);

}

public  void naechstenAuftragBearbeiten() {

Auftrag a = auftragsListe.removeFirst();
000 #)
}

1

J
B
WBS " 2




# 1l TreeSet
C # < = . # # <OX (FJF/ "7
@ add(20) @

(5) 18 — (§ (17
@ @ » @ ©O B @

#Hl<@ =" L #
( < Il =L # $J <! — | #
+ # Q( # R +# #D
H#) )? I * * H+# $
+ # /| J6% #

.
WBS, 18



# TreeSet
# 9
TreeSet()
Q ? RI # (
00 compareTo() (

TreeSet (Comparator<E> c)

| # # compare() & c)
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# |l HashSet
C # # 6 <OX (F]F/ "7

HaSh_ np A !

Schltissel funktion Index 0: ["Muller

: 1 null

"Meier" 2

> h(x) o= "Meier"

h(x) liefert Werte 8 1 nul
zwischen 0 und n-1 C——

n-1: |"Bauer

F $
6 4! /'0+0 <@=0@ / *
* ( '<= 6
[y ' (
>) # #
6 00 $3 E (

(Aelly)
8|eqeyseH

IR TR TR e U SR N AN g




# M HashSet
> $
()? /ID$ # #
B 9 * #
# 9
HashSet(int initialCapacity, float loadFactor)
A$J 6 k1)
?2) 38 loadFactor / $J

HashSet(int initialCapacity)
# )? 9 072
HashSet(): A$J 6 3
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;15 0# H hashCode() 5
Object ) | # $ '‘#
# ?' 9% hashCode()
00/6 | ! 0 <o.hashCode() =
6 W! <@=# )? 'E
&F * # # Object ,
| | 'E O #?!
1$ ?
[ # equals() ?
hashCode() #J! equals() / 009
ol.equals(02) ol.hashCode() @ 0OO0o02.hashCode()
# |

S 1"
W
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Vergleich

Ausflhrungszeit Durchlauf-
Klasse add() |remove() [get() |contains() [reihenfolge
ArrayList O(1) O(n) |O(1) O(n) EinfUgung
LinkedList| O(1)*| O(n) |On)| O(n) Einfligung
TreeSet O(logn) |O(logn)| — O(log n) | Ordnung
HashSet O(1) O(1) — O(1) unspezif.

*) schneller als ArrayList

= O(1): konstante Ausfuhrungszeit, unabhangig von der Grolte

= O(log n): Zeit wachst logarithmisch mit d. Anzahl der Elemente

= O(n): Zeit wachst linear mit der Anzahl der Elemente
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= G5 4 D
G#'9
) (., # # #)
() ) !
LinkedList 9()? # D$ [ ) E#))
ArrayList
ArrayList | G# '8 H ) # ) ) 8
? E# ))
9
! *% ( ’ !
HashSet 9 |* *) TreeSet 8 $ )0
* 8" #) 00CO ))° TreeSet / )
C )

W
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l )< !
Hoo?  #) '‘#
? # I$ | !
+ * 9( &
SchllUssel Wert

"Meier" —— "hans.meier@uni-siegen.de"”

"Muller" —— "mueller123@gmx.de"”
"Huber" —— "u94302@aol.com"”

( * I %4 5

E4 ) #) * ) ? . <0+0F @/
C) ? # < ? =

W B S W 1 .
Pt A



? ? | #
) < 2 1 =& )? I ?
' %
bo#( / (
? # #
? $ / # # 3
( " - < 2 | =
/ 2 # | )

N
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# %5 | Map<K,V>
A + )? , H
‘H# Collection
|* Map<K,V>:
clear(), size(), isEmpty(): ‘H#
V put(K key, V value)
, < key/value = N
( 9 [ ! '# <'0
V get(Object key): [ 1 '#
V remove(Object key): $ ; #)?

boolean containsKey(Object key):

boolean containsValue(Object value):

Collection

null =

key

W B S W
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%5 9 Map

( Map %5 > )?H#
F 2 Collection &
Set<K> keySet(): ?
Collection<V> values(): #
! / ) 1%

Set<Map.Entry<K,V>> entrySet():

( * *0(
Map.Entry<K,V>
interface Map<K,V> A
interface Entry<K,V> A000 S

E# ) #) ? # ? |*
getkey() # getValue()

#

E# ) #)
9

Map<K,V>:

W B S W
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%5 9 Map

! ' | 1/ #
Map
00>, # Map ! #) #H##
( ()7? 3} $
|* )? # UnsupportedOperationException
- 9
“##) ? ‘o< ? |/ =& :

Map # ?2'1 F
# # )0D$ ( ,
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4 %5 | H4
<0 0="' F* #
, # 9

TreeMap 9> # ? # , H #
# 9
TreeMap ()
TreeMap(Comparator<K> c)

HashMap9 > # ? # $
# 9

HashMap(int initialCapacity, float loadFactor)
HashMap(int initialCapacity)
HashMap()
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d

Beispiel: Email-Verzeichnis (= WW\W: AddressBook. java)

import java.util.*;
import java.lo.x*;
public class AddressBook implements Serializable {
private Map<String,Data> addresses;
private class Data implements Serializable A
public String fullName;
public String emaillAddress;
public Data(String name, String email) {
fullName = name; emallAddress = email;

+
by

public class DoubleEntryException extends Exception {...}
public class EntryNotFoundException extends Exception {...
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public AddressBook() {
addresses = new HashMap<String,Data>(100);
b
public void enter(String alias, String name, String email)
throws DoubleEntryException {
if (addresses.containsKey(alias))
throw new DoubleEntryException(...);
addresses.put(alias, new Data(name, email));
¥
public String getEmail (String alias)
throws EntryNotFoundException {
Data val = addresses.get(alias);
if (val == null)
throw new EntryNotFoundException(...);
return val.emailAddress;

+

S 2"
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d

public Collection<String> findByName (String name) A
Collection<String> result = new TreeSet<String>();
Collection<Data> values = addresses.values();
Iterator<Data> i1 = values.iterator();
while (i.hasNext()) {

Data val = i.next();
if (val.fullName.indexOf (name) !'= -1)
result.add(val.fullName +
" <" + val.emailAddress + ">");

¥

return result;

¥
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public void deleteByName (String name) {

Collection<Data> values = addresses.values();
Iterator<Data> 1 = values.iterator();
while (i.hasNext()) {

Data val = i.next();

if (val.fullName.indexOf (name) != -1)
i.remove();




I "&" #

public String toString() {

String result = "";

Set<Map.Entry<String,Data>> entries =
addresses.entrySet () ;

Iterator<Map.Entry<String,Data>> 1 =
entries.iterator();

while (i.hasNext()) {
Map.Entry<String,Data> entry = i.next();
Data val = entry.getValue();
result += entry.getKey() + ": " + val.fullName

+ " <" + val.emailAddress + ">\n"

+

return result;
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d

public static void main(String[] args) {

AddressBook emails = new AddressBook();
BufferedReader in = new BufferedReader(
new InputStreamReader (System.in));

BitSet withArgs = new BitSet();
int cmd = ’q’;
String line;
String[] fields;
ObjectInputStream ois = null;
try {

ois = new ObjectInputStream(

new FileInputStream("adds.sexr"));
emails = (AddressBook) ois.readObject();

TV
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I "&" #

catch (Exception e) {
System.out.println("Kann ’adds.ser’ nicht lesen");

F
finally { try { ois.close(); } catch (Exception e) {} }

withArgs.set(’a’); withArgs.set(’e’)
withArgs.set(’f’); withArgs.set(’d’)

do {
try {

cmd = in.read();

if (withArgs.get(cmd) && (in.read() !'= 7 ’)) {
System.out.println("Erwarte ’ ’ nach Kommando!");
in.readlLine();
continue;

F

line = in.readLine();

TV
W B S e 22
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d

switch (cmd) {

case ’a’:
fields = line.split(",");
emails.enter(fields[0], fields[1], fields[2]);
break;

case ’e’:
System.out.println(emails.getEmail (1ine));
break;

case 'f’:
Collection<String> res = emails.findByName(line);
Iterator<String> i = res.iterator();
while (i.hasNext ())

System.out.println(i.next());

break;

case ’d’:
emails.deleteByName (line);
break;

W B S e, 88
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case 'p’:
System.out.print (emails) ;
break;
case ’'s’:
ObjectOutputStream oos = null;
try {
oos = new ObjectOutputStream(
new FileOutputStream("adds.ser"));
oos.writeObject (emails) ;
b
finally { if (oos != null) oos.close(); }
break;
case ’'q’:
break;
default:
System.out.println("Falsches Kommando");
break;

Sy 8
W B S W



catch (...) { // Fehlerbehandlungen fir
ce // aktuelles Kommando
t
} while (cmd !'= ’q’);
F

Sy 8
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)? ALF 9
<=6 < & '( [ java.awt =
#*? C i ALF&( $ #
T2 % < %= 1
) #) ALF&( +
<'0+0 ='# 7?1
) #,' | ALF&( & :
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%G dqavax.swing =9B ) < B57=
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Einige Fenster- Com%onent It
klassen von Java Eoriainer
| ‘?. |
Pa%]el Wingow
1
A .
pglet Frz:}me Dlegog_
JApplet | | JFrame | YWindow| | JDialog JComponent
JPanel 1
T | L___BOX
'QD || JOptionPane
JRootPane
JDesktopPane —— JLayeredPane
javax.swing JinternalFrame

Sy 8
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Hierarchie eines Top-Level Containers in Java Swing

TopLevelContainer

(Jframe, Japplet,
JDialog)

Root Pane

Layered Pane

Glass Pane

W B S \
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( ! 000
Component9+ ! )? ALF&
*
#00) 9
void setSize(int w, int h) 9 A3$J)

void setBounds(int x, int vy, int w, int h)
# AS$I )

void setForeground(Color c) 9> #)
void setBackground(Color c) 96 #)
void paint(Graphics gc) 9' *

W B S W
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( | 000

Container 9+ I )? * [/
* #) I'#® ) #
#**
9 Component add(Component c)

)? * %
Applet / JApplet 9% C # I
* =< /6 D=

& |/ &+  # )?
Frame/JFrame 9, # ) C #
O ?




( | 000

Dialog/ JDialog 9" )
< ‘o ? =

JOptionPane 9'# ('## " )

JPanel /Box 9)? A#* # D # ALF&

(

JRootPane / JLayeredPane 9> #

JDesktopPane 9'! L ) #)
JinternalFrame 9L )
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, # ) 9 | <OX 9 Frame.java =
n % 9 ';_ vl0 Test b |

Das ist ein Fenster

\% 9
JFrame win = new JFrame("Test"); \[ I '#
win.setSize(200, 120); A $J

D <+ )#="# #
JLabel label = new JLabel("Das ist ein Fenster");

win.getContentPane().add(label); // Inhaltsflache geben lassen
// und Text einfligen

. /
win.setDefaultCloseOperation(JFrame.EXIT _ON_CLOSE);
win.pack() )? *
win.setVisible(true); #) +

W B S W



H) # &

& # | |
C :
## C 9
S B mehere hintereinander
: liegende Schichten,
Container, der den Inhalt : 7 B. fiir Unterfenster
des Fensters aufnimmt, ;
z.B. Knopfe, Eingabefelder, ... GlassPane
,,,,,,,,,,,, e © - liegt unsichtbar tiber
/ den anderen Panes
win.getContentPane () .add(...) - yerwaltet Mausereignisse

oy
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JOptionPane:

(v

JFileChooser:

I# 11 #

F)

<@'# #

#

\ #

W B S W



11 +N

N !
?9 #+ | # #HF

IR TR TR e U SR N AN g



"HIY< ), =9 JButton
E# # $ | # + #'

JButton but = new JButton("Button");

@) <( ) =9  JTextField
E# ( @ # "

JTextField tf = new JTextField
("Eingabe ...", 10);
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' @) <@ =9 JTextArea
E# (&#  # | @

JTextArea ta = new JTextArea(4,10);
ta.append("Zeile 1 \nZeile2 \n"+
"Zeile 3\nZelile 4");
win.getContentPane().add(
new JScrollPane(ta));
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11 @ !
! add() %
# ()7 *
9 * D #
" #H) %
[ )
> $J > |
? 1I$ # #
9
* 'H %
JPanel Box= * 1/
% #

T

1

<'0+0
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&D # & 9 BorderLayout

JFrame win = new JFrame("Test");

Container cont = win.getContentPane();

cont.add(new JButton("North"), BorderLayout. NORTH);

cont.add(new JButton("South"), BorderLayout.SOUTH);

cont.add(new JButton("East"), BorderLayout.EAST);

cont.add(new JButton("West"), BorderLayout. WEST);

cont.add(new JButton("Center"), BorderLayout. CENTER );
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| M

&D #
+ *
/ )0
$J
( : & 1!
D #&
&l ! 1$

?

JPanel &% 9 FlowLayout
E

# # L #

JPanel panel = new JPanel();
JFrame win = new JFrame("Test");
panel.add(new JButton("Button 1"));
panel.add(new JButton("Butto..."));

win.getContentPane().add(panel);

("#H# #
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#H) # o, # )

JFrame & + 9 NORTH, CENTER, SOUTH
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H# L #)
JFrame & + 9 NORTH, CENTER, SOUTH
F + JPanel '# #) (
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H) H#H O #H)
JFrame & + 9 NORTH, CENTER, SOUTH
F + JPanel '# #) (
(
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( #))? ALF
import  java.awt.*;
import  javax.swing.*;

class BsplGUI extends JFrame { // Wir erben von JFrame
private  JTextField einl, ein2; /l Eingabefelder
private  JTextArea aus; // Ausgabefeld

public  BsplGUI() {
super ("GUI Beispiel" );
Container  container = getContentPane();
/I Eingabepanel mit Textfeldern erzeugen

JPanel panell= new JPanel ();
panell.add( new JLabel ("Eingabe:" ));
einl= new JTextField ("Name.." , 16);

panell.add(einl);
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ein2= new JTextField ("Adresse ..." , 32);
panell.add(ein2);
container.add(panell, BorderLayout .NORTH); —

/I Ausgabepanel mit mehrzeiligem Textfeld erzeugen

JPanel panel2= new JPanel ();

panel2.add( new JLabel ("Ausgabe:" ));

aus = new JTextArea (20, 50);

aus.setEditable (false ); /I nicht editierbar
panel2.add( new JScrollPane (aus)); // Rollbalken

container.add(panel2, BorderLayout .CENTER); €«
// Panel mit vier Knopfen erzeugen

JPanel panel3= new JPanel ();

JButton  buttonl = new JButton ("Alles ausgeben" );
panel3.add(buttonl);

JButton  button2 = new JButton ("Neue Adresse" );
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panel3.add(button2);

JButton  button3 = new JButton ("Eintrag l6schen" );
panel3.add(button3);
JButton  button4 = new JButton ("Programm beenden" );
panel3.add(button4);
container.add(panel3, BorderLayout .SOUTH), <€——
pack(); /I Fenstergrof3e automatisch berechnen

}

public static void main( String  args|]) {
/I Anwendungsfenster erzeugen und sichtbar machen
BsplGUI gui = new BsplGUI();
gui.setDefaultCloseOperation( JFrame .EXIT_ON_CLOSE);
gui.setVisible( true );

}
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$*)*

E  # 9

( #9 2?2 # #)

( 1$ /  +# #S

4 &# # /'0+0" ? | %)/ (
@) /000
. # 1'x9 1 2 ALF
#

+ * 9 Personen # Person
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S G java.awt.ActionEvent

( | ;9" [ J
<l = )y =+ #' & )#
'0+0 " ?! A P |
ActionEvent java.awt.AWTEvent /
# java.util.EventObject
AWTEvent9
Object getSource() 9 ) K# ( <'0+0
? —
(9
String getActionCommand() 9 )
# 3 ;& * <'0+0H)) Q=
> # )? 9+ )# *
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E# (! #$ ( &
D &
B | 9)? ( XXXEvent
J D & XXXListener
C 1t ;& *
void addXXXListener(XXXListener 1)
( ?

/

'0+09nterface ActionListener {
void actionPerformed(ActionEvent e);
}

)0 # )? # (
"D &l 1 ?

*

B
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ALF&+*0 )#! $*)

import
class

java.awt.event.*;

Bsp2GUI extends JFrame implements ActionListener {

// Bsp2GUIl ist ein ActionListener

public  Bsp2GUI() {

JPanel panel3= new JPanel ();

JButton  buttonl = new JButton ("Alles ausgeben” );
buttonl.addActionListener( this ); // als Listener registrieren
panel3.add(buttonl);

JButton  button2 = new JButton ("Neue Adresse" );
button2.addActionListener( this ); // als Listener registrieren
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I Wird aufgerufen, wenn irgendein Knopf gedrueckt
public void actionPerformed( ActionEvent e){
String  label = e.getActionCommand();
if (label .equals( "Alles ausgeben" ) {
aus.append( "Ausgabeknopf gedrueckt\n" );
}
else if (label .equals( "Neue Adresse" )){

aus.append( "Neue-Adresse-Knopf gedrueckt\n”
Il getText() liefert den eingegebenen String

aus.append( "Name:" + einl.getText() +

", Adresse: " + ein2.getText() + “\n" ),
}
else if (label .equals( "Eintrag loeschen” N{..}
else {dispose();} /I Fenster schliessen

wurde
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actionPerformed() ( ALF&(
< R> Q&
| # % & ##
#? | * @
: 1$ )? )
* #
/ / 000
D$# 9> # @ I

#/)? ALF&(
actionPerformed() & H*
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class Bsp3GUI extends JFrame ({

private  JTextArea aus; //ist voninnerer Klasse aus zugreifbar!

public  Bsp3GUI() {

JButton  buttonl = new JButton ("Alles ausgeben” );
I/l Erzeuge / registriere Objekt ,das ActionListener
implementiert

buttonl.addActionListener( new ActionListener 0O {

/I Implementierung der Schnittstelle

public void actionPerformed( ActionEvent e){
aus.append( "Ausgabeknopf gedrueckt\n” );

}

h;
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#
buttonl.addActionListener( new ActionListener 0 {
public void actionPerformed( ActionEvent e) {
aus.append( "Ausgabeknopf gedrueckt\n” );
}
D;
#
class Listenl implements ActionListener {
public void actionPerformed( ActionEvent e){
aus.append( "Ausgabeknopf gedrueckt\n” );
}
}
buttonl.addActionListener( new Listenl());
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ALF&+ * | <OX 9 Bsp4GUl.java
class Bsp4GUI extends JFrame ({
private Personen personen; I/l Referenz auf Fachkonzept
public  Bsp4GUI(Personen pers) {
super ("GUI Beispiel" );
personen = pers; I/l Fachkonzept Objekt merken
JButton  buttonl = new JButton ("Alles ausgeben" );
buttonl.addActionListener( new ActionListener 0{
public void actionPerformed( ActionEvent e) {

/I Aufruf einer Operation des Fachkonzepts
aus.append(personen.toString());

D;
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/l Knopf "Neue Adresse”
personen.add(einl.getText(), ein2.getText());

I/l Knopf "Eintrag loeschen”
personen.delete(einl.getText());

}

public static void
Personen pers
Bsp4GUI gui =

main( String  args[]) {

new Personen();
new Bsp4GUI(pers);

I/l Fachkonzept erzeugen
// und an GUI uebergeben
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class WorkThread extends Thread {
private  JTextArea aus; // Fuer die Ausgabe der Meldungen
WorkThread( JTextArea t){aus =t;}
// Beim Start des Threads nebenlaeufig zum Aufrufer

ausgefuehrt
public void run() {
aus.append( "Working ...\n" );

double v =1.000000001;

/Il Schleife simuliert komplexe Berechung ...
for (int i=0;i<5000000; i++) { v = Vv*v; }
aus.append( "Done\n" );
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private void doWork() {
Il Erzeuge ein neues Thread Objekt
Thread t= new WorkThread(aus);
// Fuehre die run Methode des Objekts in einem neuen Thread

aus
t.start();
N
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class Konto {

public boolean abheben( double betrag) {
double neuerSaldo = getSaldo() - betrag;
boolean ok= true ;

if (neuerSaldo <0){

/[ Bei Ueberziehung : Anfrage an Schufa

/Il (ueber Netzwerk)

ok = frageSchufa(neuerSaldo); /[ kann dauern ...
}
if  (ok)

putSaldo(neuerSaldo); // Buchung durchfuehren
return  ok;
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public class Banking extends Thread ({
Konto konto; /l Eingabedaten fuer den Thread
double betrag; // 7
Banking(Konto K, double Db){konto =Kk; betrag =b; }
public void run() {
konto.abheben(betrag);

System .out.printin( "Kontostand: " + konto.putSaldo());
}
public static void main( String  args|]) {
Konto konto = new Konto(10); // Konto mit 10 EUR
for (int i=0;i<3; i++) { // dreimal 10 EUR abheben
Banking t = new Banking(konto, 10);
t.start();
}
}
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# 9 Kontostand: 0.0
Kontostand: 10.0 [Warum kommt hier zweimal

Kontostand: 10.0 /lderselbe Kontostand??

9 > ' # abheben() 9
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# 9 Kontostand: 0.0
Kontostand: 10.0 [Warum kommt hier zweimal
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# 9 Kontostand: 0.0
Kontostand: 10.0 [Warum kommt hier zweimal

Kontostand: 10.0 /lderselbe Kontostand??

9 > "' # abheben() 9
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