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public class AddServer {
public double add(double x, double y) {
return x + y;

}
}
�

public class AddClient {
public static void main(String[] args) {
AddServer service = new AddServer();
System.out.println(service.add(2.3, 5.7));

}
}
�
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public interface Add {
double add(double x, double y);

}

public class AddServer implements Add {
public double add(double x, double y) {
return x + y;

}
}

public class AddFactory {
public static Add getAdd() {
return new AddServer();

}
}

public class AddClient {
public static void main(String[] args) {
Add service = AddFactory.getAdd();
System.out.println(service.add(2.3, 5.7));

}
}
�
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import java.rmi.*;

public interface Add extends Remote {
double add(double x, double y) throws RemoteException;

}

import java.rmi.*;
import java.rmi.server.*;

public class AddServer extends UnicastRemoteObject implements Add {
public AddServer() throws RemoteException { }

public double add(double x, double y) throws RemoteException {
return x + y;

}

public static void main(String[] args) throws Exception {
AddServer server = new AddServer();
Naming.rebind("add", server);

}
}
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AddClient

main()

AddServer

add()

«interface»
Add

add()

AddFactory

getAdd()

«realize»«use»

«use»

«use»
«use»
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import java.rmi.*;

public class AddFactory {
public static Add getAdd() throws Exception {
return (Add) Naming.lookup("//localhost/add");

}
}

public class AddClient {
public static void main(String[] args) throws Exception {
Add service = AddFactory.getAdd();
System.out.println(service.add(2.3, 5.7));

}
}
�
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mkdir build

javac –sourcepath src –d build src/*.java
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start /Dbuild rmiregistry

�

�
��
�	����������5�

start java -cp build AddServer

�

�������	���<����
5�

java -cp build AddClient
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import java.net.*;

public class LocalHost {
public static void main(String[] args) throws UnknownHostException {
InetAddress addr = InetAddress.getLocalHost();
System.out.println("IP-Nummer:\t" + addr.getHostAddress());
System.out.println("Hostname:\t" + addr.getHostName());

}
}
�
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import java.net.*;

public class Lookup {
public static void main(String[] args) throws UnknownHostException {
if (args.length != 1) {
System.err.println("java Lookup (<hostname> | <ip-adresse>)");
System.exit(1);

}

InetAddress addr = InetAddress.getByName(args[0]);
System.out.println("IP-Nummer:\t" + addr.getHostAddress());
System.out.println("Hostname:\t" + addr.getHostName());

}
}
�
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Klassen Interfaces

java.util.Date

java.lang.Exception
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Driver
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Connection
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Statement
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PreparedStatement
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ResultSet
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DatabaseMetaData
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ResultSetMetaData

JdbcOdbcDriver

JdbcOdbcConnection

JdbcOdbcStatement

JdbcOdbcPreparedStatement

JdbcOdbcResultSet

JdbcOdbcDatabaseMetaData

JdbcOdbcResultSetMetaData

Treiberklassen
sun.jdbc.odbc
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create table verlag (
verlag_id integer,
verlag_name varchar(30),
webadresse varchar(30),
primary key (verlag_id)

)

create table buch (
isbn varchar(17),
autor varchar(30),
titel varchar(80),
ausgabe varchar(20),
seitenzahl integer,
jahr integer,
verlag_id integer,
preis double,
bestand integer,
stand datetime,
primary key (isbn),
foreign key (verlag_id) references verlag (verlag_id)
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# MS Access
driver=sun.jdbc.odbc.JdbcOdbcDriver
url=jdbc:odbc:buecher
user=
password=

# MySQL
#driver=com.mysql.jdbc.Driver
#url=jdbc:mysql://localhost/buecher
#user=root
#password=root

# Apache Derby
#driver=org.apache.derby.jdbc.ClientDriver
#url=jdbc:derby://localhost/buecher
#user=root
#password=root
�
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import java.sql.*;
import java.io.*;
import java.util.*;

public class DBMetaData {
public static void main(String[] args) throws Exception {
// DB-Parameter einlesen
FileInputStream in = new FileInputStream("dbconnect.properties");
Properties prop = new Properties();
prop.load(in);
in.close();

String driver = prop.getProperty("driver");
String url = prop.getProperty("url");
String user = prop.getProperty("user");
String password = prop.getProperty("password");

// Treiber laden
Class.forName(driver);

// Verbindung zur DB herstellen
Connection con = DriverManager.getConnection(url, user, password);

DatabaseMetaData dbmd = con.getMetaData();
System.out.println("URL: " + dbmd.getURL());
System.out.println("UserName: " + dbmd.getUserName());
System.out.println("DatabaseProductName: " +
dbmd.getDatabaseProductName());

System.out.println("DatabaseProductVersion: " +

���������8�
,
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dbmd.getDatabaseProductVersion());
System.out.println("DriverName: " + dbmd.getDriverName());
System.out.println("DriverVersion: " + dbmd.getDriverVersion());

con.close();
}

}
�
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jdbc:odbc:Driver={Microsoft Access Driver (*.mdb)};
DBQ=../db/Access/buecher.mdb
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static Connection getConnection(String url) throws SQLException

static Connection getConnection(String url, Properties info)
throws SQLException

static Connection getConnection(
String url, String user, String password) throws SQLException��
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Statement createStatement() throws SQLException
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void close() throws SQLException
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boolean isClosed() throws SQLException
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DatabaseMetaData getMetaData() throws SQLException
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String getUserName() throws SQLException
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String getDatabaseProductName() throws SQLException
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String getDatabaseProductVersion() throws SQLException
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String getDriverName() throws SQLException
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String getDriverVersion() throws SQLException
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mkdir build
javac –sourcepath src -d build src/DBMetaData.java
java -cp build DBMetaData

�

�������5�

URL: jdbc:odbc:buecher
UserName: admin
DatabaseProductName: ACCESS
DatabaseProductVersion: 04.00.0000
DriverName: JDBC-ODBC Bridge (ODBCJT32.DLL)
DriverVersion: 2.0001 (04.00.6019)�
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select autor, titel, isbn from buch order by autor, titel
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import java.sql.*;
import java.io.*;
import java.util.*;

public class Buecherliste1 {
public static void main(String[] args) throws Exception {
// DB-Parameter einlesen
FileInputStream in = new FileInputStream("dbconnect.properties");
Properties prop = new Properties();
prop.load(in);
in.close();

String driver = prop.getProperty("driver");
String url = prop.getProperty("url");
String user = prop.getProperty("user");
String password = prop.getProperty("password");

// Treiber laden
Class.forName(driver);

// Verbindung zur DB herstellen
Connection con = DriverManager.getConnection(url, user, password);

// SQL-Abfrage ausführen
Statement stmt = con.createStatement();
ResultSet rs = stmt.executeQuery(
"select autor, titel, isbn from buch order by autor, titel");

// Ergebnisse ausgeben
while (rs.next()) {
System.out.println(rs.getString(1));
System.out.println(rs.getString(2));
System.out.println("ISBN " + rs.getString(3));
System.out.println();

}

rs.close();
stmt.close();
con.close();

}
}
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ResultSet executeQuery(String sql) throws SQLException
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void close() throws SQLException
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boolean next() throws SQLException
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void close() throws SQLException
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String getString(int columnIndex) throws SQLException
String getString(String columnName) throws SQLException
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Dickens, Charles
Bleak House
ISBN 3-458-32810-6

Dickens, Charles
Bleakhaus
ISBN 3-257-21166-X

Dickens, Charles
Das Geheimnis des Edwin Drood
ISBN 3-7175-1976-X
...
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// SQL-Abfrage ausführen
Statement stmt = con.createStatement();
ResultSet rs = stmt.executeQuery(
"select autor, titel, isbn, verlag_name " +
"from buch inner join verlag " +
"on buch.verlag_id = verlag.verlag_id " +
"order by autor, titel");

// Ergebnisse ausgeben
while (rs.next()) {
System.out.println(rs.getString(1));
System.out.println(rs.getString(2));
System.out.println("ISBN " + rs.getString(3) + " " +

rs.getString(4));
System.out.println();

}
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java –cp build Buecherliste3 Nickleby
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Statement stmt = con.createStatement();
ResultSet rs = stmt.executeQuery(
"select autor, titel, isbn, verlag_name " +
"from buch inner join verlag " +
"on buch.verlag_id = verlag.verlag_id " +
"where titel like '%" + titel + "%' order by autor, titel");
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JDBC-Typ SQL-Typ Access SQL-Typ MySQL SQL-Typ Derby
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TINYINT BYTE TINYINT

SMALLINT SMALLINT SMALLINT SMALLINT

INTEGER INTEGER, COUNTER INTEGER,

MEDIUMINT

INTEGER

BIGINT BIGINT BIGINT
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REAL REAL FLOAT REAL

FLOAT

DOUBLE DOUBLE, FLOAT DOUBLE, REAL DOUBLE, FLOAT
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DECIMAL DECIMAL(p,s),

NUMERIC(p,s)

DECIMAL(p,s)

NUMERIC(p,s)

NUMERIC CURRENCY
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JDBC-Typ SQL-Typ Access SQL-Typ MySQL SQL-Typ Derby
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DATE DATE, YEAR DATE

TIME TIME TIME

TIMESTAMP DATE, TIME,

DATETIME

TIMESTAMP,

DATETIME

TIMESTAMP
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CHAR CHAR(n) CHAR(n) CHAR(n)

VARCHAR VARCHAR(n), TEXT VARCHAR(n) VARCHAR(n)

LONGVARCHAR LONGCHAR,

LONGTEXT

TINYTEXT, TEXT,

MEDIUMTEXT,

LONGTEXT

LONG VARCHAR

"��.
������

BIT BIT BOOLEAN

BINARY BINARY(n) CHAR(n) FOR BIT

DATA

VARBINARY VARBINARY(n) TINYBLOB VARCHAR(n) FOR BIT

DATA

LONGVARBINARY LONGBINARY BLOB,

MEDIUMBLOB,

LONGBLOB

LONG VARCHAR

FOR BIT DATA
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JDBC-Typ Java-Typ Java-Objekttyp

TINYINT byte Integer

SMALLINT short Integer

INTEGER int Integer

BIGINT long Long

REAL float Float

FLOAT double Double

DOUBLE double Double
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JDBC-Typ Java-Typ Java-Objekttyp

DECIMAL java.math.BigDecimal java.math.BigDecimal

NUMERIC java.math.BigDecimal java.math.BigDecimal

DATE java.sql.Date java.sql.Date

TIME java.sql.Time java.sql.Time

TIMESTAMP java.sql.Timestamp java.sql.Timestamp

CHAR String String

VARCHAR String String

LONGVARCHAR String String

BIT boolean Boolean

BINARY byte[] byte[]

VARBINARY byte[] byte[]

LONGVARBINARY byte[] byte[]
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byte getByte(…)
short getShort(…)
int getInt(…)
long getLong(…)
float getFloat(…)
double getDouble(…)
java.math.BigDecimal getBigDecimal(…)
java.sql.Date getDate(…)
java.sql.Time getTime(…)
java.sql.Timestamp getTimestamp(…)
String getString(…)
boolean getBoolean(…)
byte[] getBytes(…)
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Object getObject(int columnIndex) throws SQLException
Object getObject(String columnName) throws SQLException
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void setTime(long date)
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boolean before(Timestamp ts)
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void setAutoCommit(boolean autoCommit) throws SQLException
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void commit() throws SQLException
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void rollback() throws SQLException
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int executeUpdate(String sql) throws SQLException
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tables ../db/Access/create_verlag.sql \
../db/Access/create_buch.sql

#tables ../db/MySQL/create_verlag.sql \
# ../db/MySQL/create_buch.sql

#tables ../db/Derby/create_verlag.sql \
# ../db/Derby/create_buch.sql
�
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import java.sql.*;
import java.io.*;
import java.util.*;

public class CreateTables {
public static void main(String[] args) {
Connection con = null;
try {
FileInputStream in = new FileInputStream(

"dbconnect.properties");
Properties dbProp = new Properties();
dbProp.load(in);
in.close();
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String driver = dbProp.getProperty("driver");
String url = dbProp.getProperty("url");
String user = dbProp.getProperty("user");
String password = dbProp.getProperty("password");

Class.forName(driver);
con = DriverManager.getConnection(url, user, password);

in = new FileInputStream("tables.properties");
Properties tablesProp = new Properties();
tablesProp.load(in);
in.close();

StringTokenizer tables = new StringTokenizer(
tablesProp.getProperty("tables"));

while (tables.hasMoreTokens()) {
BufferedReader reader = new BufferedReader(
new FileReader(tables.nextToken()));

String line;
StringBuilder sb = new StringBuilder();
while ((line = reader.readLine()) != null) {
sb.append(line);

}
reader.close();

Statement stmt = con.createStatement();
stmt.executeUpdate(sb.toString());
stmt.close();

}
}
catch (Exception e) {
System.err.println(e);

}
finally {
try {
con.close();

}
catch (SQLException e) {
System.err.println(e);

}
}

}
}
�

��� ������� !�
�����#�-�
����� '���� ���
� ���� @-�>;(� ���	� �����
*�����#
����	���
��
����� ������ ��
���
���
�������
������ �!���

���������
�
����
������������������
��
�
 �

�

�

�

�

�



:���!�
�����#�����	��������
��!)<�DN�

!���������	��������������.����

�	���;�	�������*������������
�0
������>������ �

!��� �����
	�
�����

"�
�����+����������� ���	���*������������
���
���	��� !�
����
�$� ������ 	��� ����
�����
�� ��� 	��� �����
��� 4���

�������� ���
��
��$� ��� 	��� 	��� *�����������
��� ��
� 	��� �>;�
����������C<4,�*,�*�);,C�	�������
����	�� �!���/��
�����	���
!�
������	�	���
��������	������
���'� ) �; �	���	���*�����
���
����
��($�	������#������	���/��
�����

��
��������	���$���
����
�
'*����
����
( �

)�������5��
!��������
	�
�������	���*���������
����
�
�	�����
��
5�

1;Anaconda;\N
2;Artemis & Winkler;www.patmos.de
3;Aufbau;www.aufbau-verlag.de
4;Diogenes;www.diogenes.ch
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ResultSetMetaData getMetaData() throws SQLException
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int getColumnType(int column) throws SQLException
int getColumnCount() throws SQLException
String getColumnLabel(int column) throws SQLException

�

import java.sql.*;
import java.io.*;
import java.util.*;

public class Import {
public static void main(String[] args) {
String dir = args[0];
String delimiter = args[1];
String table = args[2];

if (delimiter.equals("\\t"))
delimiter = "\t";

BufferedReader tab = null;
Connection con = null;
try {
tab = new BufferedReader(
new FileReader(dir + "/" + table + ".txt"));

FileInputStream in = new FileInputStream(
"dbconnect.properties");

Properties prop = new Properties();
prop.load(in);
in.close();

String driver = prop.getProperty("driver");
String url = prop.getProperty("url");
String user = prop.getProperty("user");
String password = prop.getProperty("password");

Class.forName(driver);
con = DriverManager.getConnection(url, user, password);
con.setAutoCommit(false);
Statement stmt = con.createStatement();

2�����	������!����
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// Ermittlung der Metadaten zur Feststellung der Spaltentypen
ResultSet rs = stmt.executeQuery(
"select * from " + table + " where 0 = 1");

ResultSetMetaData rsmd = rs.getMetaData();

StringTokenizer st;
String line;
while ((line = tab.readLine()) != null) {
if (line.length() == 0)
continue;

st = new StringTokenizer(line, delimiter);
StringBuilder sql = new StringBuilder(
"insert into " + table + " values (");

String s;
int i = 0;
while (st.hasMoreTokens()) {
i++;
s = st.nextToken();
sql.append(getValue(rsmd.getColumnType(i), s));
if (st.countTokens() != 0)
sql.append(",");

}
sql.append(")");

stmt.executeUpdate(sql.toString());
}

stmt.close();
con.commit();
System.out.println("Daten wurden in Tabelle '" + table +
"' importiert");

}
catch (Exception e) {
System.err.println(e);
try {
if (con != null)
con.rollback();

}
catch (SQLException ex) {
System.err.println(ex);

}
}
finally {
try {
if (con != null)
con.close();

if (tab != null)
tab.close();

}
catch (Exception e) {
System.err.println(e);

}
}

}
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// typgerechte Aufbereitung der Spaltenwerte für INSERT
private static String getValue(int type, String s) {
// aus \N wird null
if (s.equals("\\N"))
return "null";

else if (type == Types.CHAR || type == Types.VARCHAR ||
type == Types.LONGVARCHAR) {
// der einfache Anführungsstrich ' wird verdoppelt
s = s.replaceAll("'", "''");
return "'" + s + "'";

}
else if (type == Types.DATE)
return "{d '" + s + "'}";

else if (type == Types.TIME)
return "{t '" + s + "'}";

else if (type == Types.TIMESTAMP) {
// bei Access entsprechen die SQL-Typen DATE, TIME, DATETIME
// alle dem JDBC-Typ TIMESTAMP
if (s.indexOf(' ') != -1)
return "{ts '" + s + "'}";

else if (s.indexOf('-') != -1)
return "{d '" + s + "'}";

else
return "{t '" + s + "'}";

}
else
return s;

}
}
�
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select * from tabelle where 0 = 1
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insert into tabelle values (wert1, ...)
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java –cp build Import . ; verlag
java –cp build Import . ; buch
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void addBatch(String sql) throws SQLException
int[] executeBatch() throws SQLException
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import java.sql.*;
import java.io.*;
import java.util.*;

public class Export {
public static void main(String[] args) {
String dir = args[0];
String delimiter = args[1];
String table = args[2];

if (delimiter.equals("\\t"))
delimiter = "\t";

PrintWriter out = null;
Connection con = null;
try {
out = new PrintWriter(new FileWriter(
dir + "/" + table + ".txt"), true);

FileInputStream in = new FileInputStream(
"dbconnect.properties");

Properties prop = new Properties();
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prop.load(in);
in.close();

String driver = prop.getProperty("driver");
String url = prop.getProperty("url");
String user = prop.getProperty("user");
String password = prop.getProperty("password");

Class.forName(driver);
con = DriverManager.getConnection(url, user, password);
Statement stmt = con.createStatement();
ResultSet rs = stmt.executeQuery("select * from " + table);
ResultSetMetaData rsmd = rs.getMetaData();
int n = rsmd.getColumnCount();

while (rs.next()) {
for (int i = 1; i <= n; i++) {
String value = rs.getString(i);
if (rs.wasNull())
out.print("\\N");

else {
out.print(value);

}
if (i < n)
out.print(delimiter);

}
out.println();

}

System.out.println("Tabelle '" + table + "' wurde exportiert");
stmt.close();

}
catch (Exception e) {
System.err.println(e);

}
finally {
try {
if (con != null)
con.close();

if (out != null)
out.close();

}
catch (Exception e) {
System.err.println(e);

}
}

}
}
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boolean wasNull() throws SQLException�
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java –cp build Export . ; buch
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PreparedStatement prepareStatement(String sql) throws SQLException
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void setByte(int idx, byte x)
void setShort(int idx, short x)
void setInt(int idx, int x)
void setLong(int idx, long x)
void setFloat(int idx, float x)
void setDouble(int idx, double x)
void setBigDecimal(int idx, BigDecimal x)
void setDate(int idx, Date x)
void setTime(int idx, Time x)
void setTimestamp(int idx, Timestamp x)
void setString(int idx, String x)
void setBoolean(int idx, boolean x)
void setBytes(int idx, byte[] x)
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void setNull(int parameterIndex, int sqlType) throws SQLException
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ResultSet executeQuery() throws SQLException
int executeUpdate() throws SQLException
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update buch set bestand = bestand + ?, stand = ? where isbn = ?
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bestand.txt

DB

3-15-001308-9 -5
3-257-20998-3 -4
3-351-03044-4 7



:���!�
�����#�����	��������
��!)<�EG�

import java.sql.*;
import java.io.*;
import java.util.*;

public class UpdateBestand {
public static void main(String[] args) {
String datei = args[0];

BufferedReader input = null;
Connection con = null;
try {
input = new BufferedReader(new FileReader(datei));

FileInputStream in = new FileInputStream(
"dbconnect.properties");

Properties prop = new Properties();
prop.load(in);
in.close();

String driver = prop.getProperty("driver");
String url = prop.getProperty("url");
String user = prop.getProperty("user");
String password = prop.getProperty("password");

Class.forName(driver);
con = DriverManager.getConnection(url, user, password);
con.setAutoCommit(false);

PreparedStatement stmt = con.prepareStatement(
"update buch set bestand = bestand + ?, " +
"stand = ? where isbn = ?");

String isbn;
int bestand;
int count;
StringTokenizer st;
String line;

while ((line = input.readLine()) != null) {
st = new StringTokenizer(line);
isbn = st.nextToken();
bestand = Integer.parseInt(st.nextToken());
stmt.setInt(1, bestand);
stmt.setTimestamp(2, new Timestamp(
System.currentTimeMillis()));

stmt.setString(3, isbn);
count = stmt.executeUpdate();

if (count > 0)
System.out.println(isbn + ": Bestand aktualisiert");

}

con.commit();
stmt.close();

}
catch (Exception e) {
System.err.println(e);
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try {
if (con != null)
con.rollback();

}
catch (SQLException ex) {
System.err.println(ex);

}
}
finally {
try {
if (con != null)
con.close();

if (input != null)
input.close();

}
catch (Exception e) {
System.err.println(e);

}
}

}
}
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ResultSet getTables(String catalog, String schemaPattern,
String tableNamePattern, String[] types) throws SQLException
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ResultSet getColumns(String catalog, String schemaPattern,
String tableNamePattern, String columnNamePattern)
throws SQLException
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show tables �����*����������������������

show table xxx @�
�	�
�������*�������xxx����������

log on ���
�#���������������
��
���

log off ���
�#���������������
��
���

q �������������	���
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boolean execute(String sql) throws SQLException
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�	���getResultSet���	�getUpdateCount�
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ResultSet getResultSet() throws SQLException
int getUpdateCount() throws SQLException
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����� PreparedStatement� ��
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� ����� execute�
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boolean execute() throws SQLException
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SQLException���
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String getSQLState()
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int getErrorCode()
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SQLException getNextException()
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import java.sql.*;
import java.io.*;
import java.util.*;

public class Sql {
private static Connection con;
private static boolean log;
private static BufferedReader input;
private static PrintWriter output;

public static void main(String[] args) {
try {
FileInputStream in = new FileInputStream(

"dbconnect.properties");
Properties prop = new Properties();
prop.load(in);
in.close();

String driver = prop.getProperty("driver");
String url = prop.getProperty("url");
String user = prop.getProperty("user");
String password = prop.getProperty("password");

Class.forName(driver);
con = DriverManager.getConnection(url, user, password);

input = new BufferedReader(new InputStreamReader(System.in));
String query;

while (true) {
System.out.print("> ");
query = input.readLine();

if (query.equals("q"))
break;

if (query.equals("log on")) {
if (output == null) {
output = new PrintWriter(
new FileWriter("log.txt"), true);

}
log = true;
continue;

}

if (query.equals("log off")) {
log = false;
continue;

}

if (log)
output.println("Query: " + query);

try {
process(query);

}
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catch (SQLException e) {
printSQLException(e);

}
}

}
catch (Exception e) {
System.err.println(e);

}
finally {
try {
if (con != null)
con.close();

if (input != null)
input.close();

if (output != null)
output.close();

}
catch (SQLException e) {
printSQLException(e);

}
catch (IOException e) {
System.err.println(e);

}
}

}

private static void printSQLException(SQLException e) {
System.err.println("SQLException:");
while (e != null) {
System.err.println("SQLState: " + e.getSQLState());
System.err.println("Message: " + e.getMessage());
System.err.println("ErrorCode: " + e.getErrorCode());
e = e.getNextException();

}
}

private static void process(String query) throws SQLException {
if (query.equals("show tables")) {
showTables();
return;

}

if (query.startsWith("show table ")) {
String table = query.substring(11).trim();
showTable(table);
return;

}

Statement stmt = con.createStatement();

boolean isResultSet = stmt.execute(query);
if (isResultSet) {
ResultSet rs = stmt.getResultSet();
ResultSetMetaData rsmd = rs.getMetaData();
int numCols = rsmd.getColumnCount();
int count = 0;
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while (rs.next()) {
count++;
System.out.println("# " + count);
if (log)
output.println("# " + count);

for (int i = 1; i <= numCols; i++) {
String line = rsmd.getColumnLabel(i) + ": " +
rs.getString(i);

System.out.println(line);
if (log)
output.println(line);

}
}

if (log)
output.println();

rs.close();
}
else {
int updateCount = stmt.getUpdateCount();
System.out.println("UpdateCount: " + updateCount);
if (log) {
output.println("UpdateCount: " + updateCount);
output.println();

}
}

stmt.close();
}

private static void showTables() throws SQLException {
DatabaseMetaData dbmd = con.getMetaData();
ResultSet rs = dbmd.getTables(null, null, "%", null);
String table, type;

while (rs.next()) {
table = rs.getString("TABLE_NAME");
type = rs.getString("TABLE_TYPE");
System.out.println(type + ": " + table);
if (log)
output.println(table);

}

if (log)
output.println();

rs.close();
}

private static void showTable(String table) throws SQLException {
DatabaseMetaData dbmd = con.getMetaData();
ResultSet rs = dbmd.getColumns(null, null, table, "%");
String name, type, size;
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while (rs.next()) {
name = rs.getString("COLUMN_NAME");
type = rs.getString("TYPE_NAME");
size = rs.getString("COLUMN_SIZE");
System.out.println(name + " " + type + "(" + size + ")");
if (log)
output.println(name + " " + type + "(" + size + ")");

}

if (log)
output.println();

rs.close();
}

}
�
�

java -cp build Sql

> log on
> show tables
TABLE: buch
TABLE: verlag
> show table buch
isbn varchar(17)
autor varchar(30)
titel varchar(80)
ausgabe varchar(20)
seitenzahl int(11)
jahr int(11)
verlag_id int(11)
preis double(22)
bestand int(11)
stand datetime(19)
> select * from buch where titel like '%Twist%'
# 1
isbn: 3-7466-2200-X
autor: Dickens, Charles
titel: Oliver Twist
ausgabe: Kartoniert
seitenzahl: 564
jahr: 2005
verlag_id: 3
preis: 9.95
bestand: 50
stand: 2006-08-20 00:00:00.0
> log off
> q

)����������	#$�
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������5��� alter table buch add bild longbinary

@-�>;5�� alter table buch add bild longblob

����
��!���-5��alter table buch add bild blob
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PreparedStatement�@�
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void setBinaryStream(int parameterIndex, InputStream x, int length)
throws SQLException

length���
�	���9�.���	���!�
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ResultSet�@�
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InputStream getBinaryStream(int columnIndex) throws SQLException
InputStream getBinaryStream(String columnName) throws SQLException
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java -cp build ImportImage bilder 3-15-001308-9

�

import java.sql.*;
import java.io.*;
import java.util.*;

public class ImportImage {
public static void main(String[] args) {
String dir = args[0];
String isbn = args[1];

InputStream fin = null;
Connection con = null;
try {
FileInputStream in = new FileInputStream(

"dbconnect.properties");
Properties prop = new Properties();
prop.load(in);
in.close();

String driver = prop.getProperty("driver");
String url = prop.getProperty("url");
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String user = prop.getProperty("user");
String password = prop.getProperty("password");

Class.forName(driver);
con = DriverManager.getConnection(url, user, password);

String image = dir + "/" + isbn + ".jpeg";
File file = new File(image);
int length = (int) file.length();
fin = new FileInputStream(file);

PreparedStatement ps = con.prepareStatement(
"update buch set bild = ? where isbn = ?");

ps.setBinaryStream(1, fin, length);
ps.setString(2, isbn);

int count = ps.executeUpdate();
if (count > 0)
System.out.println(image + " wurde importiert");

ps.close();
}
catch (Exception e) {
System.err.println(e);

}
finally {
try {
if (con != null)
con.close();

if (fin != null)
fin.close();

}
catch (Exception e) {
System.err.println(e);

}
}

}
}
�
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import java.sql.*;
import java.io.*;
import java.util.*;

public class ExportImage {
public static void main(String[] args) {
String dir = args[0];
String isbn = args[1];

InputStream fin = null;
FileOutputStream fout = null;
Connection con = null;

���������	����
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try {
FileInputStream in = new FileInputStream(

"dbconnect.properties");
Properties prop = new Properties();
prop.load(in);
in.close();

String driver = prop.getProperty("driver");
String url = prop.getProperty("url");
String user = prop.getProperty("user");
String password = prop.getProperty("password");

Class.forName(driver);
con = DriverManager.getConnection(url, user, password);

Statement stmt = con.createStatement();
ResultSet rs = stmt.executeQuery(
"select bild from buch where isbn = '" + isbn +
"' and bild is not null");

if (rs.next()) {
fin = rs.getBinaryStream(1);
String image = dir + "/" + isbn + ".jpeg";
fout = new FileOutputStream(image);
byte[] buffer = new byte[1024];
int size;
while ((size = fin.read(buffer)) != -1) {
fout.write(buffer, 0, size);

}
fout.flush();
System.out.println("Bild wurde exportiert: " + image);

}
else
System.out.println("Kein Bild vorhanden");

rs.close();
stmt.close();

}
catch (Exception e) {
System.out.println(e);

}
finally {
try {
if (con != null)
con.close();

if (fin != null)
fin.close();

if (fout != null)
fout.close();

}
catch (Exception e) {
System.err.println(e);

}
}

}
}
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Statement createStatement(int resultSetType, int resultSetConcurrency)
throws SQLException

PreparedStatement prepareStatement(String sql, int resultSetType,
int resultSetConcurrency) throws SQLException

!���������
���resultSetType����
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ResultSet.TYPE_FORWARD_ONLY
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ResultSet.TYPE_SCROLL_INSENSITIVE
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ResultSet.TYPE_SCROLL_SENSITIVE
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ResultSet.CONCUR_READ_ONLY
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ResultSet.CONCUR_UPDATABLE
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�	�����������5�

boolean next()
boolean previous()
boolean first()
boolean last()
boolean absolute(int row)
boolean relative(int rows)
void beforeFirst()
void beforeLast()
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boolean isFirst()
boolean isLast()
boolean isBeforeFirst()
boolean isAfterLast()

int getRow()
������
� 	��� A������ 	��� �#
������� !�
����
���� '8� ���� 	��� ���
���
��
�( �

�

��������� : 8:� 	�����
����
� 	��� �����
��	����� @.����
#��
���
	���A�����
����	���
�	���,������������ �

�

import java.sql.*;
import java.io.*;
import java.util.*;

public class Navigation {
public static void main(String[] args) {
Connection con = null;
Statement stmt = null;
ResultSet rs = null;
try {
FileInputStream in = new FileInputStream(

"dbconnect.properties");
Properties prop = new Properties();
prop.load(in);
in.close();

String driver = prop.getProperty("driver");
String url = prop.getProperty("url");
String user = prop.getProperty("user");
String password = prop.getProperty("password");

Class.forName(driver);
con = DriverManager.getConnection(url, user, password);

stmt = con.createStatement(ResultSet.TYPE_SCROLL_INSENSITIVE,
ResultSet.CONCUR_READ_ONLY);

rs = stmt.executeQuery(
"select isbn, titel from buch order by isbn");

if (rs.last()) {
System.out.println("Anzahl Zeilen: " + rs.getRow());

}
else {
System.out.println("Ergebnismenge ist leer");
return;

}
rs.beforeFirst();
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System.out.println(
"Ihre Eingabe bitte: next, previous, first, last oder quit");

BufferedReader br = new BufferedReader(
new InputStreamReader(System.in));

String line;

while ((line = br.readLine()) != null) {
try {
if (line.equals("next")) {
if (rs.next())
System.out.println(rs.getRow() + " " + rs.getString(1)
+ " " + rs.getString(2));

}
else if (line.equals("previous")) {
if (rs.previous())
System.out.println(rs.getRow() + " " + rs.getString(1)
+ " " + rs.getString(2));

}
else if (line.equals("first")) {
if (rs.first())
System.out.println(rs.getRow() + " " + rs.getString(1)
+ " " + rs.getString(2));

}
else if (line.equals("last")) {
if (rs.last())
System.out.println(rs.getRow() + " " + rs.getString(1)
+ " " + rs.getString(2));

}
else if (line.equals("quit")) {
break;

}
}
catch (SQLException e) {
System.err.println(e);

}
}

}
catch (Exception e) {
System.err.println(e);

}
finally {
try {
if (rs != null)
rs.close();

if (stmt != null)
stmt.close();

if (con != null)
con.close();

}
catch (SQLException e) { }

}
}

}
�

�
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void updateXxx(int idx, typ x) throws SQLException
������� ��� 	��� setXxx�@�
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rs.updateInt(3, 100);
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void updateRow() throws SQLException
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void moveToInsertRow() throws SQLException
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void insertRow() throws SQLException
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void moveToCurrentRow() throws SQLException
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void deleteRow() throws SQLException

�

���������: 8O�	�����
����
�	���	����H�	��������
�� �+��������
)��
� #���� 	��� )��
��	���
�� ��"�	��
� ���	��$� ���� ������ )��
�
��
� ��)A�A������ #���� ��������
� ���	��$� ���� !�
����
�� #����
���.��

����	�� �

�

import java.sql.*;
import java.io.*;
import java.util.*;

public class Update {
public static void main(String[] args) {
Connection con = null;
Statement stmt = null;
ResultSet rs = null;
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try {
FileInputStream in = new FileInputStream(

"dbconnect.properties");
Properties prop = new Properties();
prop.load(in);
in.close();

String driver = prop.getProperty("driver");
String url = prop.getProperty("url");
String user = prop.getProperty("user");
String password = prop.getProperty("password");

Class.forName(driver);
con = DriverManager.getConnection(url, user, password);

stmt = con.createStatement(ResultSet.TYPE_SCROLL_INSENSITIVE,
ResultSet.CONCUR_UPDATABLE);

rs = stmt.executeQuery(
"select isbn, titel, bestand, stand from buch");

if (rs.last()) {
System.out.println("Anzahl Zeilen: " + rs.getRow());

}
else {
System.out.println("Ergebnismenge ist leer");
return;

}
rs.first();
System.out.println();
System.out.println(rs.getRow() + " " + rs.getString(1)
+ " " + rs.getString(2) + " " + rs.getString(3));

System.out.println();

System.out.println("Ihre Eingabe bitte: ");
System.out.println(
"<Bestand>, insert <ISBN>, delete, nur RETURN oder quit");

BufferedReader br = new BufferedReader(
new InputStreamReader(System.in));

String line;

while ((line = br.readLine()) != null) {
if (line.equals("quit"))
break;

try {
if (line.equals("")) {
if (rs.next())
System.out.println(rs.getRow() + " " + rs.getString(1)
+ " " + rs.getString(2) + " " + rs.getString(3));

else {
System.out.println("ENDE");
break;

}
}
else if (line.startsWith("insert ")) {
String isbn = line.substring(7).trim();
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rs.moveToInsertRow();
rs.updateString(1, isbn);
rs.insertRow();
rs.moveToCurrentRow();
System.out.println("insert OK");

}
else if (line.equals("delete")) {
rs.deleteRow();
System.out.println("delete OK");
rs.previous();

}
else {
try {
int bestand = Integer.parseInt(line);
rs.updateInt(3, bestand);
rs.updateTimestamp(4, new Timestamp(
System.currentTimeMillis()));

rs.updateRow();
System.out.println(rs.getRow() + " " + rs.getString(1)
+ " " + rs.getString(2) + " " + rs.getString(3));

}
catch (NumberFormatException e) {
System.err.println("Keine Integerzahl");

}
}

}
catch (SQLException e) {
System.err.println(e);

}
}

}
catch (Exception e) {
System.err.println(e);

}
finally {
try {
if (rs != null)
rs.close();

if (stmt != null)
stmt.close();

if (con != null)
con.close();

}
catch (SQLException e) { }

}
}

}
�
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<params>
<param>
<param-name>Parametername</param-name>
<param-value>Parameterwert</param-value>

</param>
...

</params>
�
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<?xml version="1.0" encoding="ISO-8859-1"?>
<params>
<!-- MySQL -->
<param>
<param-name>driver</param-name>
<param-value>com.mysql.jdbc.Driver</param-value>

</param>
<param>
<param-name>url</param-name>
<param-value>jdbc:mysql://localhost/buecher</param-value>

</param>
<param>
<param-name>user</param-name>
<param-value>root</param-value>

</param>
<param>
<param-name>password</param-name>
<param-value>root</param-value>

</param>

<!-- SQL-Abfrage -->
<param>
<param-name>sql</param-name>
<param-value>
select autor, titel, isbn, preis, bestand, stand
from buch order by autor, titel

</param-value>
</param>

<!-- XML-Ausgabe -->
<param>
<param-name>xmlFile</param-name>
<param-value>result/result.xml</param-value>

</param>

<!-- XSLT-Template -->
<param>
<param-name>xslFile</param-name>
<param-value>template.xsl</param-value>

</param>

<!-- Output -->
<param>
<param-name>outputFile</param-name>
<param-value>result/result.html</param-value>

</param>
</params>
�
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package xmlutils;
import javax.xml.parsers.ParserConfigurationException;
import javax.xml.parsers.SAXParserFactory;
import javax.xml.parsers.SAXParser;
import org.xml.sax.XMLReader;
import org.xml.sax.InputSource;
import org.xml.sax.Attributes;
import org.xml.sax.SAXException;
import org.xml.sax.helpers.DefaultHandler;
import java.io.*;
import java.util.*;

public class XMLParameters extends DefaultHandler {
private String element;
private String name = "";
private String value = "";
private Properties properties = new Properties();

public XMLParameters(String filename) throws FileNotFoundException,
IOException, ParserConfigurationException, SAXException {

SAXParserFactory factory = SAXParserFactory.newInstance();
SAXParser parser = factory.newSAXParser();
XMLReader reader = parser.getXMLReader();
reader.setContentHandler(this);
reader.parse(new InputSource(new FileReader(filename)));

}

public void startElement(String namespaceURI, String localName,
String qName, Attributes attrs) throws SAXException {
element = qName;

}

public void characters(char[] ch, int start, int length)
throws SAXException {

// Textinhalte können sich über mehrere Zeilen erstrecken.

String text = new String(ch, start, length).trim();
if (text.length() == 0)
return;

if (element.equals("param-name")) {
if (name.length() > 0)
name += " ";

name += text;
}
else if (element.equals("param-value")) {
if (value.length() > 0)
value += " ";

value += text;
}

}
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public void endElement(String namespaceURI, String localName,
String qName) throws SAXException {

if (qName.equals("param")) {
properties.setProperty(name, value);
name = "";
value = "";

}
}

public Properties getParameters() {
return properties;

}
}
�

XMLParameters� ��
� ���� 	��� %������DefaultHandler� �������
�
$� 	��� !��
����
���������
������������������<������#�@�

�	�����

"�
 �!���
<������#�@�

�	���startElement$�endElement���	�characters����	���
���	������#������XMLParameters�������
������ �

���%���
��#
�������XMLParameters����	�����SAXParserFactory�3�2�#
�
������
$� ��
� 	������ 6����� 	���� 	��� �����
���
�� ������� ������
�
���	 � !��� @�

�	�� parse� 	��� ��
������� XMLReader� ����
� 	��� ?@;�
!�#����
���	����
�<������#�@�

�	������ �

!��� <������#�@�

�	��� ��� XMLParameters� ���	� ��� ��������
���
$�
	���� ��
���	�� ��	� ���
������	�� ;�������
��� ����� ������
���
��������	� ����
� ��������
����	�� � ��������	����#�������
�	���
������
�����
��������
�����+���������
���#�� �

�

!��� @�

�	�� convert� 	��� %������ XMLConverter� ������
� ���� 	���
,�������� ������ �>;��������� 'ResultSet(� ���� ?@;�!�#����
 � 	���
B���5�

<result>
<headers>
<header>Spaltenname1</header>
...

</headers>
<rows>
<row>
<Spaltenname1>Wert1</Spaltenname1>
...

</row>
...

</rows>
</result>
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package xmlutils;
import java.sql.*;

public class XMLConverter {
private ResultSet rs;

public XMLConverter(ResultSet rs) {
this.rs = rs;

}

public String convert() throws SQLException {
StringBuilder sb = new StringBuilder();
String sep = System.getProperty("line.separator");

sb.append("<?xml version=\"1.0\" encoding=\"ISO-8859-1\"?>"
+ sep);

sb.append("<result>" + sep);
sb.append("\t<headers>" + sep);

ResultSetMetaData rsmd = rs.getMetaData();
int n = rsmd.getColumnCount();
for (int i = 1; i <= n; i++) {
sb.append("\t\t<header>" + rsmd.getColumnLabel(i)
+ "</header>" + sep);

}

sb.append("\t</headers>" + sep);
sb.append("\t<rows>" + sep);

while (rs.next()) {
sb.append("\t\t<row>" + sep);
for (int i = 1; i <= n; i++) {
sb.append("\t\t\t<" + rsmd.getColumnLabel(i) + ">" +
replace(rs.getString(i)) +
"</" + rsmd.getColumnLabel(i) + ">" + sep);

}
sb.append("\t\t</row>" + sep);

}

sb.append("\t</rows>" + sep);
sb.append("</result>");

return sb.toString();
}

private String replace(String value) {
StringBuilder sb = new StringBuilder();
int n = value.length();
for (int i = 0; i < n; i++) {
char c = value.charAt(i);
switch (c) {
case '&': sb.append("&amp;");

break;
case '<': sb.append("&lt;");

break;
case '>': sb.append("&gt;");

break;
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case '\'': sb.append("&apos;");
break;

case '\"': sb.append("&quot;");
break;

default: sb.append(c);
}

}
return sb.toString();

}
}
�
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<?xml version="1.0" encoding="ISO-8859-1"?>
<xsl:stylesheet version="1.0"
xmlns:xsl="http://www.w3.org/1999/XSL/Transform">

<xsl:output method="html" encoding="ISO-8859-1"/>
<xsl:template match="result">
<html>
<head>
<title>SQL-Ergebnis</title>

</head>
<body>
<table border="1" cellpadding="5">
<tr bgcolor="lightGrey">
<xsl:apply-templates select="headers/header"/>

</tr>
<xsl:apply-templates select="rows/row"/>

</table>
</body>

</html>
</xsl:template>

<xsl:template match="header">
<th align="left">
<font face="Arial"><xsl:value-of select="."/></font>

</th>
</xsl:template>

<xsl:template match="row">
<tr>
<xsl:apply-templates select="*"/>

</tr>
</xsl:template>

���,����8-���



:���!�
�����#�����	��������
��!)<�MN�

<xsl:template match="*">
<td>
<font face="Arial"><xsl:value-of select="."/></font>

</td>
</xsl:template>
</xsl:stylesheet>
�
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package xmlutils;

import javax.xml.transform.TransformerFactory;
import javax.xml.transform.stream.StreamSource;
import javax.xml.transform.Transformer;
import javax.xml.transform.stream.StreamResult;
import javax.xml.transform.TransformerConfigurationException;
import javax.xml.transform.TransformerException;

import java.io.*;

public class XMLTransformer {
private Transformer transformer;

public XMLTransformer(Reader xslInput)
throws TransformerConfigurationException {

TransformerFactory factory = TransformerFactory.newInstance();
transformer = factory.newTransformer(new StreamSource(xslInput));

}

public String transform(Reader xmlInput)
throws TransformerException {
StringWriter out = new StringWriter();
transformer.transform(new StreamSource(xmlInput),
new StreamResult(out));

return out.toString();
}

}
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import java.sql.*;
import java.io.*;
import java.util.*;
import xmlutils.*;

public class DB2XML {
public static void main(String[] args) {
Properties prop = null;
Connection con = null;
PrintWriter xmlOut = null;
PrintWriter out = null;
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param.xmlTabelle buch

<?xml version="1.0" encoding="ISO-8859-1"?>
<result>

<headers>
...

</headers>
<rows>

...
</row>

</result>

<?xml version="1.0" encoding="ISO-8859-1"?>
<xsl:stylesheet version="1.0" xmlns:xsl=... >

<xsl:output method="html" encoding=... />
<xsl:template match="result">

...
</xsl:template>
...

</xsl:stylesheet>

Transformer

template.xsl

...
<param>

<param-name>sql</param-name>
<param-value>

select ... from ... where ...
</param-value>

</param>
...

Converter

result.html

...
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try {
// Parameter einlesen
XMLParameters params = new XMLParameters("param.xml");
prop = params.getParameters();

String driver = prop.getProperty("driver");
String url = prop.getProperty("url");
String user = prop.getProperty("user");
String password = prop.getProperty("password");

// Treiber laden
Class.forName(driver);

// Verbindung zur DB herstellen
con = DriverManager.getConnection(url, user, password);

// SQL-Abfrage ausführen
Statement stmt = con.createStatement();
String sql = prop.getProperty("sql");
if (sql == null)
throw new Exception("Parameter \"sql\" fehlt");

ResultSet rs = stmt.executeQuery(sql);

// XML-Ausgabe erzeugen
XMLConverter conv = new XMLConverter(rs);
String xml = conv.convert();

rs.close();
stmt.close();

String xmlFile = prop.getProperty("xmlFile");
if (xmlFile != null) {
xmlOut = new PrintWriter(new FileWriter(xmlFile));
xmlOut.print(xml);
xmlOut.flush();
System.out.println("XML-Ausgabe: " + xmlFile);

}

// XSL-Transformation
String xslFile = prop.getProperty("xslFile");
if (xslFile == null)
throw new Exception("Parameter \"xslFile\" fehlt");

XMLTransformer trans = new XMLTransformer(
new FileReader(xslFile));

String output = trans.transform(new StringReader(xml));

String outputFile = prop.getProperty("outputFile");
if (outputFile == null)
throw new Exception("Parameter \"outputFile\" fehlt");

out = new PrintWriter(new FileWriter(outputFile));
out.print(output);
out.flush();
System.out.println("Ausgabe der XSL-Transformation: " +
outputFile);

}
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catch (Exception e) {
System.err.println(e);

}
finally {
try {
if (con != null)
con.close();

if (xmlOut != null)
xmlOut.close();

if (out != null)
out.close();

}
catch (Exception e) {
System.err.println(e);

}
}

}
}
�

<?xml version="1.0" encoding="ISO-8859-1"?>
<result>
<headers>
<header>autor</header>
<header>titel</header>
<header>isbn</header>
<header>preis</header>
<header>bestand</header>
<header>stand</header>

</headers>
<rows>
<row>
<autor>Dickens, Charles</autor>
<titel>Bleak House</titel>
<isbn>3-458-32810-6</isbn>
<preis>17</preis>
<bestand>16</bestand>
<stand>2006-08-20 00:00:00.0</stand>

</row>
...

</rows>
</result>
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delimiter $$
create procedure zeigeBuecher (in j int)
begin
select isbn, autor, titel from buch where jahr >= j;

end $$
delimiter ;
�
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mysql -u root -p buecher < zeigeBuecher.sql
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import java.sql.*;
import java.io.*;
import java.util.*;

public class ZeigeBuecher {
public static void main(String[] args) throws Exception {
int jahr = Integer.parseInt(args[0]);
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FileInputStream in = new FileInputStream("dbconnect.properties");
Properties prop = new Properties();
prop.load(in);
in.close();

String driver = prop.getProperty("driver");
String url = prop.getProperty("url");
String user = prop.getProperty("user");
String password = prop.getProperty("password");

Class.forName(driver);
Connection con = DriverManager.getConnection(url, user, password);
String str = "{call zeigeBuecher (?)}";
CallableStatement stmt = con.prepareCall(str);
stmt.setInt(1, jahr);

ResultSet rs = stmt.executeQuery();
while (rs.next()) {
System.out.println(rs.getString(1) + " " + rs.getString(2)

+ " " + rs.getString(3));
}

rs.close();
stmt.close();
con.close();

}
}
�
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CallableStatement prepareCall(String sql) throws SQLException
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delimiter $$
create procedure updateBestand(in buchnr varchar(13), in menge int,
out code int, out alt int, out neu int)

begin
declare cnt int;

main: begin
select count(*) from buch where isbn = buchnr into cnt;
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if cnt = 0 then
set code = 1;
leave main;

end if;

select bestand from buch where isbn = buchnr into alt;
set neu = alt + menge;
update buch set bestand = neu where isbn = buchnr;
set code = 0;

end main;
end $$
delimiter ;
�
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import java.sql.*;
import java.io.*;
import java.util.*;

public class UpdateBestand {
public static void main(String[] args) throws Exception {
String isbn = args[0];
int menge = Integer.parseInt(args[1]);

FileInputStream in = new FileInputStream("dbconnect.properties");
Properties prop = new Properties();
prop.load(in);
in.close();

String driver = prop.getProperty("driver");
String url = prop.getProperty("url");
String user = prop.getProperty("user");
String password = prop.getProperty("password");

Class.forName(driver);
Connection con = DriverManager.getConnection(url, user, password);
String str = "{call updateBestand (?,?,?,?,?)}";
CallableStatement stmt = con.prepareCall(str);
stmt.setString(1, isbn);
stmt.setInt(2, menge);
stmt.registerOutParameter(3, Types.INTEGER);
stmt.registerOutParameter(4, Types.INTEGER);
stmt.registerOutParameter(5, Types.INTEGER);

stmt.executeUpdate();
int rc = stmt.getInt(3);
if (rc == 0) {
int alt = stmt.getInt(4);
int neu = stmt.getInt(5);
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System.out.println("Bestand alt: " + alt);
System.out.println("Bestand neu: " + neu);

}
else {
System.out.println("Buch nicht vorhanden");

}

stmt.close();
con.close();

}
}
�
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void registerOutParameter(int idx, int sqlType) throws SQLException
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kunde_id integer
kname varchar(30)
strasse varchar(20)
plz varchar(5)
ort varchar(20)
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bestell_id siehe unten
kunde_id integer
datum date
status integer

�

*��������������,�������5�

bestell_id integer
isbn varchar(17)
menge integer
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IP-Adresse des Senders

IP-Adresse des Empfängers

...

Portnummer

des Senders

Portnummer
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Länge des Datagramms Prüfsumme

Nutzdaten

IPv4-Kopfteil

UDP-Kopfteil

UDP-Nutzdaten

20 Byte

8 Byte
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0 - 40 Byte
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InetAddress getLocalAddress()���	��
int getLocalPort()
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void close()
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DatagramPacket(byte[] buf, int length, InetAddress address, int port)
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UDP-Socket

Rechner A

UDP-Socket

Rechner B

IP 10.108.105.95
Port 3963

IP 10.108.105.96
Port 50000

Client Server
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DatagramPacket(byte[] buf, int length)
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void send(DatagramPacket p) throws IOException�
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Anwendung

:DatagramSocket

packet:DatagramPacket

new

new

send(packet)
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byte[] getData()
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int getLength()
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InetAddress getAddress()
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int getPort()
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void setData(byte[] buf)
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void setAddress(InetAddress address)
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import java.net.*;

public class EchoServer {
private static final int BUFSIZE = 508;

public static void main(String[] args) throws Exception {
int port = Integer.parseInt(args[0]);

// Socket an Port binden
DatagramSocket socket = new DatagramSocket(port);

// Pakete zum Empfangen bzw. Senden
DatagramPacket packetIn = new DatagramPacket(
new byte[BUFSIZE], BUFSIZE);

DatagramPacket packetOut = new DatagramPacket(
new byte[BUFSIZE], BUFSIZE);

while (true) {
// Paket empfangen
socket.receive(packetIn);
System.out.print(".");

// Daten und Länge im Antwortpaket speichern
packetOut.setData(packetIn.getData());
packetOut.setLength(packetIn.getLength());

���������
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EchoClient EchoServer

IP: 10.108.105.95
Port: 3963

IP: 10.108.105.96
Port: 50000

“Hallo“
From: 3963

To: 50000

From: 10.108.105.95

To: 10.108.105.96

“Hallo“
From: 50000
To: 3963

From: 10.108.105.96
To: 10.108.105.95
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// Zieladresse und Zielport im Antwortpaket setzen
packetOut.setAddress(packetIn.getAddress());
packetOut.setPort(packetIn.getPort());

// Antwortpaket senden
socket.send(packetOut);

}
}

}
�
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void setSoTimeout(int timeout) throws SocketException
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int getSoTimeout() throws SocketException
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�

import java.net.*;

public class EchoClient {
private static final int BUFSIZE = 508;
private static final int TIMEOUT = 2000;

public static void main(String[] args) throws Exception {
try {
String host = args[0];
int port = Integer.parseInt(args[1]);

0����������
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byte[] data = args[2].getBytes();

// Socket wird an anonymen Port gebunden
DatagramSocket socket = new DatagramSocket();

// Maximal TIMEOUT Millisekunden auf Antwort warten
socket.setSoTimeout(TIMEOUT);

// Paket an Server senden
InetAddress addr = InetAddress.getByName(host);
DatagramPacket packetOut = new DatagramPacket(
data, data.length, addr, port);

socket.send(packetOut);

// Antwortpaket empfangen
DatagramPacket packetIn = new DatagramPacket(

new byte[BUFSIZE], BUFSIZE);
socket.receive(packetIn);

String received = new String(
packetIn.getData(), 0, packetIn.getLength());

System.out.println(received);

socket.close();
}
catch (SocketTimeoutException e) {
System.err.println("Timeout: " + e.getMessage());

}
}

}
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void connect(InetAddress address, int port)
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void disconnect()
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InetAddress getInetAddress()���	�
int getPort()
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import java.net.*;

public class Receiver {
private static final int BUFSIZE = 508;

public static void main(String[] args) throws Exception {
int port = Integer.parseInt(args[0]);
String remoteHost = args[1];
int remotePort = Integer.parseInt(args[2]);

DatagramSocket socket = new DatagramSocket(port);

// Es werden nur Datagramme dieser Adresse entgegengenommen
socket.connect(InetAddress.getByName(remoteHost), remotePort);

DatagramPacket packet = new DatagramPacket(
new byte[BUFSIZE], BUFSIZE);

while (true) {
socket.receive(packet);
String text = new String(

packet.getData(), 0, packet.getLength());
System.out.println(packet.getAddress().getHostAddress() + ":" +
packet.getPort());

System.out.println(text);
System.out.println();

}
}

}
�
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import java.io.*;
import java.net.*;

public class Sender {
private static final int BUFSIZE = 508;

public static void main(String[] args) throws Exception {
int localPort = Integer.parseInt(args[0]);
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String host = args[1];
int port = Integer.parseInt(args[2]);
// Socket wird an vorgegebenen Port gebunden
DatagramSocket socket = new DatagramSocket(localPort);

InetAddress addr = InetAddress.getByName(host);
DatagramPacket packet = new DatagramPacket(
new byte[BUFSIZE], BUFSIZE, addr, port);

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

while (true) {
String text = in.readLine();
if (text.equals("."))
break;

byte[] data = text.getBytes();
packet.setData(data);
packet.setLength(data.length);
socket.send(packet);

}

in.close();
socket.close();

}
}
�
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start java -cp build Receiver 50000 localhost 40000
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java -cp build Sender 40000 localhost 50000
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java –cp build Talk 50000 10.108.105.96 50000
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java –cp build Talk 50000 10.108.105.95 50000

�

!��� &!�����#�
� ���	� 
���� 2������� ��� 	��� �0�����
� ������������
��#�������
�������50000�'���
���������
��(������	�� �

+��� *��
� #���� 	��� ��������� ���
� �������� ���� 	���������
4��
����'localhost(����
��
�
����	�� ������	������������	����	���
���
����������
����
��	���
�����5�

java –cp build Talk 40000 localhost 50000

java –cp build Talk 50000 localhost 40000
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import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
import java.net.*;
import java.io.*;

public class Talk implements ActionListener, Runnable {
private static final int BUFSIZE = 508;
private DatagramSocket socket;
private DatagramPacket packetOut;
private JTextField input;
private JTextArea output;

public static void main(String[] args) {
if (args.length != 3) {
System.err.println(
"java Talk <localPort> <remoteHost> <remotePort>");

System.exit(1);
}

JFrame frame = new JFrame();

try {
new Talk(args, frame);

}
catch (Exception e) {
System.err.println(e);
System.exit(1);

}

frame.pack();
frame.setVisible(true);

}

public Talk(String[] args, JFrame frame) throws Exception {
int localPort = Integer.parseInt(args[0]);
String remoteHost = args[1];
int remotePort = Integer.parseInt(args[2]);

InetAddress remoteAddr = InetAddress.getByName(remoteHost);

frame.setTitle("Talk - " +
InetAddress.getLocalHost().getHostAddress()
+ ":" + localPort + " --> " +
remoteAddr.getHostAddress() + ":" + remotePort);

socket = new DatagramSocket(localPort);
packetOut = new DatagramPacket(
new byte[BUFSIZE], BUFSIZE, remoteAddr, remotePort);

frame.addWindowListener(new WindowAdapter() {
public void windowClosing(WindowEvent e) {
if (socket != null)
socket.close();

System.exit(0);
}

});
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Container c = frame.getContentPane();

JPanel panel = new JPanel(new FlowLayout(FlowLayout.LEFT, 2, 2));
input = new JTextField(40);
input.setFont(new Font("Monospaced", Font.PLAIN, 18));
panel.add(input);
JButton send = new JButton("Senden");
send.addActionListener(this);
panel.add(send);
c.add(panel, BorderLayout.NORTH);

output = new JTextArea(10, 45);
output.setFont(new Font("Monospaced", Font.PLAIN, 18));
output.setLineWrap(true);
output.setWrapStyleWord(true);
output.setEditable(false);
c.add(new JScrollPane(output), BorderLayout.CENTER);

// Thread zum Empfangen von Nachrichten starten
Thread t = new Thread(this);
t.start();

}

public void run() {
DatagramPacket packetIn = new DatagramPacket(
new byte[BUFSIZE], BUFSIZE);

while (true) {
try {
receive(packetIn);

}
catch (IOException e) {

break;
}

}
}

private void receive(DatagramPacket packetIn) throws IOException {
socket.receive(packetIn);
final String text = new String(
packetIn.getData(), 0, packetIn.getLength());

try {
EventQueue.invokeLater(new Runnable() {
public void run() {
output.append(text);
output.append("\n");

}
});

}
catch (Exception e) { }

}

public void actionPerformed(ActionEvent e) {
try {
byte[] data = input.getText().getBytes();
packetOut.setData(data);
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packetOut.setLength(data.length);
socket.send(packetOut);

}
catch (IOException ex) {
System.err.println(ex);

}
}

}
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...

IP-Adresse des Senders

IP-Adresse des Empfängers

...

Portnummer
des Senders

Portnummer
des Empfängers

Nutzdaten

IPv4-Kopfteil

TCP-Kopfteil

TCP-Nutzdaten

20 Byte

20 Byte

4 Byte

...

optionale Felder

0 - 40 Byte
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Socket(String host, int port) throws java.net.UnknownHostException,
IOException
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InputStream getInputStream() throws IOException
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OutputStream getOutputStream() throws IOException
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ServerSocket(int port, int backlog) throws IOException
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Client

:Socket
new

getInputStream()

getOutputStream()

Server

:ServerSocket
new

accept()

client

client:Socket

getInputStream()

getOutputStream()

Die beiden Sockets sind miteinander verbunden.
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import java.io.*;
import java.net.*;

public class EchoClient {
public static void main(String[] args) {
Socket socket = null;
try {
String host = args[0];
int port = Integer.parseInt(args[1]);
socket = new Socket(host, port);

BufferedReader in = new BufferedReader(
new InputStreamReader(socket.getInputStream()));

PrintWriter out = new PrintWriter(
socket.getOutputStream(), true);

BufferedReader input = new BufferedReader(
new InputStreamReader(System.in));

String msg = in.readLine();
System.out.println(msg);

String line;
while (true) {
line = input.readLine();
if (line == null || line.equals("q"))
break;

out.println(line);
System.out.println(in.readLine());

}

in.close();
out.close();
input.close();

}
catch (Exception e) {
System.err.println(e);

}
finally {
try {
if (socket != null)
socket.close();

}
catch (IOException e) { }

}
}

}
�
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�������
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�������
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����� �!���BufferedReader�3�2�#
�in�
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import java.io.*;
import java.net.*;

public class EchoServer1 {
private int port;
private int backlog;

public EchoServer1(int port, int backlog) {
this.port = port;
this.backlog = backlog;

}

public void startServer() {
try {
ServerSocket server = new ServerSocket(port, backlog);

InetAddress addr = InetAddress.getLocalHost();
System.out.println("EchoServer1 auf " +
addr.getHostName() + "/" + addr.getHostAddress() +
":" + port + " gestartet ...");

process(server);
}
catch (IOException e) {
System.err.println(e);

}
}

private void process(ServerSocket server) throws IOException {
while (true) {
Socket client = server.accept();

String clientAddr = client.getInetAddress().getHostAddress();
int clientPort = client.getPort();
System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " aufgebaut");

0���	�
��
7�
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try {
BufferedReader in = new BufferedReader(
new InputStreamReader(client.getInputStream()));

PrintWriter out = new PrintWriter(
client.getOutputStream(), true);

out.println("Server ist bereit ...");

String input;
while ((input = in.readLine()) != null) {
out.println(input);

}

in.close();
out.close();

}
catch (IOException e) {
System.err.println(e);

}
finally {
try {
if (client != null)
client.close();

}
catch (IOException e) { }

System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " abgebaut");

}
}

}

public static void main(String[] args) {
if (args.length != 1 && args.length != 2) {
System.err.println("java EchoServer1 <port> [<backlog>]");
System.exit(1);

}

int port = Integer.parseInt(args[0]);
int backlog = 50;
if (args.length == 2)
backlog = Integer.parseInt(args[1]);

new EchoServer1(port, backlog).startServer();
}

}
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start java -cp build EchoServer1 50000
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java -cp build EchoClient localhost 50000

!�������������	�
�	����������	�������	���7�����	���5�

EchoServer1 auf pc0806/127.0.0.1:50000 gestartet ...
Verbindung zu 127.0.0.1:2634 aufgebaut
Verbindung zu 127.0.0.1:2634 abgebaut
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import java.io.*;
import java.net.*;

public class EchoServer2 {
private int port;

public EchoServer2(int port) {
this.port = port;

}

public void startServer() {
try {
ServerSocket server = new ServerSocket(port);

InetAddress addr = InetAddress.getLocalHost();
System.out.println("EchoServer2 auf " +
addr.getHostName() + "/" + addr.getHostAddress() +
":" + port + " gestartet ...");
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while (true) {
Socket client = server.accept();
new EchoThread(client).start();

}
}
catch (IOException e) {
System.err.println(e);

}
}

private class EchoThread extends Thread {
private Socket client;

public EchoThread(Socket client) {
this.client = client;

}

public void run() {
String clientAddr = client.getInetAddress().getHostAddress();

int clientPort = client.getPort();
System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " aufgebaut");

try {
BufferedReader in = new BufferedReader(
new InputStreamReader(client.getInputStream()));

PrintWriter out = new PrintWriter(
client.getOutputStream(), true);

out.println("Server ist bereit ...");

String input;
while ((input = in.readLine()) != null) {
out.println(input);

}

in.close();
out.close();

}
catch (IOException e) {
System.err.println(e);

}
finally {
try {
if (client != null)
client.close();

}
catch (IOException e) { }

System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " abgebaut");

}
}

}
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public static void main(String[] args) {
int port = Integer.parseInt(args[0]);
new EchoServer2(port).startServer();

}
}
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import java.io.*;
import java.net.*;

public class FileServer {
private int port;
private File dir;

public FileServer(int port, File dir) {
this.port = port;
this.dir = dir;

}
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FileClient FileServer

Download

Kommandos:
• list
• get <file>
• q



D���<����
=������������	��������
�*<��88G�

public void startServer() {
try {
ServerSocket server = new ServerSocket(port);

InetAddress addr = InetAddress.getLocalHost();
System.out.println("FileServer auf " +
addr.getHostName() + "/" + addr.getHostAddress() +
":" + port + " gestartet ...");

while (true) {
Socket client = server.accept();
new FileThread(client, dir).start();

}
}
catch (IOException e) {
System.err.println(e);

}
}

private class FileThread extends Thread {
private final static long MAX_SIZE = 1024 * 1024; // 1 MB
private final static int TIMEOUT = 600000; // 10 Min.
private Socket client;
private File dir;
private ObjectInputStream in;
private ObjectOutputStream out;

public FileThread(Socket client, File dir) {
this.client = client;
this.dir = dir;

}

public void run() {
String clientAddr = client.getInetAddress().getHostAddress();
int clientPort = client.getPort();
System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " aufgebaut");

try {
client.setSoTimeout(TIMEOUT);
out = new ObjectOutputStream(client.getOutputStream());
out.flush();
in = new ObjectInputStream(client.getInputStream());

while (true) {
String cmd = (String) in.readObject();
if (cmd.equals("list")) {
doList();

}
else if (cmd.startsWith("get ")) {
String file = cmd.substring(4).trim();
doGet(file);

}
else if (cmd.equals("q")) {
break;

}
}
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in.close();
out.close();

}
catch (EOFException e) { }
catch (Exception e) {
System.err.println(e);

}
finally {
try {
if (client != null)
client.close();

}
catch (IOException e) { }
System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " abgebaut");

}
}

private void doList() throws IOException {
// Verzeichnisnamen werden nicht zurückgegeben
File[] files = dir.listFiles(new FileFilter() {
public boolean accept(File pathname) {
if (pathname.isFile())
return true;

else
return false;

}
});

out.writeObject(files);
out.flush();

}

private void doGet(String file) throws IOException {
File f = new File(dir, file);
if (!f.isFile()) {
FileNotFoundException e = new FileNotFoundException(file);
out.writeObject(e);
out.flush();
return;

}
if (f.length() > MAX_SIZE) {
Exception e = new Exception(file + " ist zu gross");
out.writeObject(e);
out.flush();
return;

}

BufferedInputStream fin = null;
try {
ByteArrayOutputStream bout = new ByteArrayOutputStream();
fin = new BufferedInputStream(new FileInputStream(f));
byte[] b = new byte[1024];
int c;
while ((c = fin.read(b)) != -1) {
bout.write(b, 0, c);

}
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byte[] bytes = bout.toByteArray();
out.writeObject(bytes);

}
catch (IOException e) {
System.err.println(e);

}
finally {
try {
if (fin != null)
fin.close();

}
catch (IOException e) { }

}
}

}

public static void main(String[] args) {
if (args.length != 2) {
System.err.println("java FileServer <port> <dir>");
System.exit(1);

}

int port = Integer.parseInt(args[0]);
File dir = new File(args[1]);
if (!dir.isDirectory()) {
System.err.println(args[1] + " ist kein Verzeichnis");
System.exit(1);

}

new FileServer(port, dir).startServer();
}

}
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import java.io.*;
import java.net.*;

public class FileClient {
private String host;
private int port;
private File dir;
private ObjectInputStream in;
private ObjectOutputStream out;
private BufferedReader input;

public FileClient(String host, int port, File dir) {
this.host = host;
this.port = port;
this.dir = dir;

}

public void doWork() {
Socket socket = null;
try {
socket = new Socket(host, port);

in = new ObjectInputStream(socket.getInputStream());
out = new ObjectOutputStream(socket.getOutputStream());
out.flush();

input = new BufferedReader(new InputStreamReader(System.in));

while (true) {
System.out.println(
"Kommando eingeben (list | get <file> | q):");

String cmd = input.readLine();

*����������
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if (cmd == null || cmd.equals("q")) {
doQuit();
break;

}
if (cmd.equals("list")) {
doList();

}
else if (cmd.startsWith("get ")) {
String file = cmd.substring(4).trim();
doGet(file);

}
else
System.out.println("Ungueltiger Befehl");

}

in.close();
out.close();
input.close();

}
catch (Exception e) {
System.err.println(e);

}
finally {
try {
if (socket != null)
socket.close();

}
catch (IOException e) { }

}
}

private void doQuit() throws IOException {
out.writeObject("q");

}

private void doList() throws IOException, ClassNotFoundException {
out.writeObject("list");
File[] files = (File[]) in.readObject();
for (File f : files) {
System.out.println(f.getName());

}
}

private void doGet(String file) throws IOException,
ClassNotFoundException {

out.writeObject("get " + file);
Object obj = in.readObject();

if (obj instanceof Exception) {
System.out.println(obj);
return;

}

BufferedOutputStream fout = null;
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try {
File f = new File(dir, file);
ByteArrayInputStream bin = new ByteArrayInputStream(

(byte[])obj);
fout = new BufferedOutputStream(new FileOutputStream(f));
byte[] b = new byte[1024];
int c;
while ((c = bin.read(b)) != -1) {
fout.write(b, 0, c);

}
}
catch (IOException e) {
System.err.println(e);

}
finally {
try {
if (fout != null)
fout.close();

}
catch (IOException e) { }
System.out.println(file + " wurde uebertragen");

}
}

public static void main(String[] args) {
if (args.length != 3) {
System.err.println("java FileClient <host> <port> <dir>");
System.exit(1);

}

String host = args[0];
int port = Integer.parseInt(args[1]);
File dir = new File(args[2]);
if (!dir.isDirectory()) {
System.err.println(args[2] + " ist kein Verzeichnis");
System.exit(1);

}

new FileClient(host, port, dir).doWork();
}

}
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import java.io.*;
import java.net.*;
import java.util.*;

public class ChatServer {
private static Vector<PrintWriter> manager =
new Vector<PrintWriter>();

private int port;

public ChatServer(int port) {
this.port = port;

}

public void startServer() {
try {
ServerSocket server = new ServerSocket(port);

InetAddress addr = InetAddress.getLocalHost();
System.out.println("ChatServer auf " +
addr.getHostName() + "/" + addr.getHostAddress() +
":" + port + " gestartet ...");

while (true) {
Socket client = server.accept();
new ChatThread(client).start();

}
}
catch (IOException e) {
System.err.println(e);

}
}

private class ChatThread extends Thread {
private final static int TIMEOUT = 600000; // 10 Min.
private Socket client;
private String name;
private BufferedReader in;
private PrintWriter out;

public ChatThread(Socket client) {
this.client = client;

}
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public void run() {
String clientAddr = client.getInetAddress().getHostAddress();
int clientPort = client.getPort();

try {
client.setSoTimeout(TIMEOUT);

in = new BufferedReader(
new InputStreamReader(client.getInputStream()));

out = new PrintWriter(client.getOutputStream(), true);

login();
System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " aufgebaut: " + name);

String message;
while ((message = in.readLine()) != null) {
sendMessage(name + ": " + message);

}

in.close();
out.close();

}
catch (IOException e) {
System.err.println(e);

}
finally {
logout();

try {
if (client != null)
client.close();

}
catch (IOException e) { }

System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " abgebaut: " + name);

}
}

private void login() throws IOException {
manager.add(out);
name = in.readLine();
sendMessage(name + " ist dazugekommen");

}

private void logout() {
manager.remove(out);
sendMessage(name + " hat sich verabschiedet");

}
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private void sendMessage(String message) {
synchronized (manager) {
for (PrintWriter out : manager) {
out.println(message);

}
}

}
}

public static void main(String[] args) {
int port = Integer.parseInt(args[0]);
new ChatServer(port).startServer();

}
}
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import java.io.*;
import java.net.*;
import java.awt.*;
import java.awt.event.*;
import javax.swing.*;

public class ChatClient extends JApplet implements Runnable,
ActionListener {

private final static int width = 500;
private final static int hight = 400;

private JLabel label;
private JTextArea area;
private JTextField text;
private JButton button;

private String host;
private int port;
private Socket socket;
private BufferedReader in;
private BufferedWriter out;

private volatile Thread t;
private boolean login = false;
private String name;

// Wird verwendet, um den Client als Applikation zu starten.
private static JFrame frame;

// Kommandozeilenparameter für die Socket-Initialisierung
private static String[] cmdLineArgs;

// Der Client kann auch als Applikation gestartet werden.
// Dies wird ermöglicht, indem ein Frame für das Applet
// zur Verfügung gestellt wird.
static public void main(String[] args) {
if (args.length != 2) {
System.err.println("java ChatClient <host> <port>");
System.exit(1);

}

// Wird für Socket-Initialisierung benötigt.
cmdLineArgs = args;
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// Der Client
final ChatClient client = new ChatClient();

frame = new JFrame("Chat-Client");
frame.addWindowListener(new WindowAdapter() {
public void windowClosing(WindowEvent e) {
client.destroy();
System.exit(0);

}
});

client.init();
frame.getContentPane().add(client);
frame.setSize(width, hight);
frame.setVisible(true);

}

public ChatClient() {
label = new JLabel(" ");
JPanel top = new JPanel();
top.add(label);

area = new JTextArea();
area.setFont(new Font("Monospaced", Font.PLAIN, 14));
area.setLineWrap(true);
area.setEditable(false);

text = new JTextField(48);
text.setFont(new Font("Monospaced", Font.PLAIN, 14));
text.setEnabled(false);
text.addActionListener(this);

button = new JButton("Login");
button.setEnabled(false);
button.addActionListener(this);

JPanel input = new JPanel();
input.setLayout(new FlowLayout(FlowLayout.LEFT, 10, 10));
input.add(text);
input.add(button);

Container c = getContentPane();
c.add(top, BorderLayout.NORTH);
c.add(new JScrollPane(area), BorderLayout.CENTER);
c.add(input, BorderLayout.SOUTH);

}

// Verbindungsparameter werden bereitgestellt.
public void init() {
if (frame == null) {
host = getCodeBase().getHost();
port = Integer.parseInt(getParameter("port"));

}
else {
host = cmdLineArgs[0];
port = Integer.parseInt(cmdLineArgs[1]);

}
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text.setEnabled(true);
text.requestFocus();
button.setEnabled(true);

}

// Die gewünschte Benutzer-Aktion wird ausgeführt.
public void actionPerformed(ActionEvent e) {
Object obj = e.getSource();
String cmd = e.getActionCommand();

try {
if (obj == button) {
if (cmd.equals("Login")) {
name = text.getText();
if (name.length() != 0) {
login();

}
}
else {
destroy();

}
}

if (obj == text) {
if (login) {
out.write(text.getText());
out.newLine();
out.flush();

}
}

}
catch (IOException ex) {
area.append(ex.getMessage() + "\n");
destroy();

}
finally {
text.setText("");
text.requestFocus();

}
}

// Login beim Server
private void login() throws IOException {
socket = new Socket(host, port);
in = new BufferedReader(
new InputStreamReader(socket.getInputStream()));

out = new BufferedWriter(
new OutputStreamWriter(socket.getOutputStream()));

out.write(name);
out.newLine();
out.flush();
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login = true;
label.setText(name);
button.setText("Logout");

t = new Thread(this);
t.start();

}

// Logout beim Server
public void destroy() {
if (login) {
try {
login = false;
label.setText(" ");
button.setText("Login");
t = null;
if (socket != null)
socket.close();

if (in != null)
in.close();

if (out != null)
out.close();

}
catch (IOException e) { }

}
}

public void run() {
try {
while (Thread.currentThread() == t) {
final String msg = in.readLine();
if (msg == null)
break;

doUpdate(new Runnable() {
public void run() {
area.append(msg + "\n");

}
});

}
}
catch (IOException e) { }

}

private void doUpdate(Runnable r) {
try {
EventQueue.invokeLater(r);

}
catch (Exception e) { }

}
}
�

�

�

�
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public Class<?> loadClass(String name) throws ClassNotFoundException
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protected final Class<?> defineClass(
String name, byte[] b, int off, int len)
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import java.io.*;
import java.net.*;

public class ClassServer extends Thread {
private int port;
private String searchPath;

public ClassServer(int port, String searchPath) {
this.port = port;
this.searchPath = searchPath;

}

public void startServer() {
try {
ServerSocket server = new ServerSocket(port);

InetAddress addr = InetAddress.getLocalHost();
System.out.println("ClassServer auf " +
addr.getHostName() + "/" + addr.getHostAddress() +
":" + port + " gestartet ...");

while (true) {
Socket client = server.accept();
new ClassThread(client, searchPath).start();

}
}
catch (IOException e) {
System.err.println(e);

}
}

�����	�
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private class ClassThread extends Thread {
private Socket client;
private String searchPath;

public ClassThread(Socket client, String searchPath) {
this.client = client;
this.searchPath = searchPath;

}

public void run() {
String clientAddr = client.getInetAddress().getHostAddress();
int clientPort = client.getPort();
System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " aufgebaut");

try {
BufferedReader in = new BufferedReader(
new InputStreamReader(client.getInputStream()));

ObjectOutputStream out = new ObjectOutputStream(
client.getOutputStream());

out.flush();

String name = in.readLine();

name = name.replace('.', '/');
String classPath = searchPath + name + ".class";

File file = new File(classPath);
int length = (int) file.length();

FileInputStream fis = new FileInputStream(file);
byte data[] = new byte[length];
int cnt = 0;
while (cnt < length) {
int result = fis.read(data, cnt, length - cnt);
if (result == -1)
break;

cnt += result;
}
fis.close();

if (data != null) {
out.writeObject(data);
out.flush();

}

in.close();
out.close();
System.out.println("\"" + classPath + "\" gesendet");

}
catch (IOException e) {
System.err.println(e);

}
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finally {
try {
if (client != null)
client.close();

}
catch (IOException e) { }

System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " abgebaut");

}
}

}

public static void main(String[] args) {
if (args.length != 2) {
System.err.println("java ClassServer <port> <searchPath>");
System.exit(1);

}

int port = Integer.parseInt(args[0]);
String searchPath = args[1];

searchPath = searchPath.replace('\\', '/');
if (!searchPath.endsWith("/"))
searchPath += "/";

new ClassServer(port, searchPath).startServer();
}

}
�

import java.io.*;
import java.net.*;

public class NetworkClassLoader extends ClassLoader {
private String host;
private int port;

public NetworkClassLoader(String host, int port) {
this.host = host;
this.port = port;

}

public Class<?> findClass(String name) {
byte[] b = loadClassData(name);
return defineClass(name, b, 0, b.length);

}

private byte[] loadClassData(String name) {
Socket socket = null;
try {
socket = new Socket(host, port);

ObjectInputStream in =
new ObjectInputStream(socket.getInputStream());

PrintWriter out = new PrintWriter(
socket.getOutputStream(), true);

4����
������$����
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out.println(name);
Object obj = in.readObject();
in.close();
out.close();
return (byte[])obj;

}
catch (ConnectException e) {
throw new RuntimeException(
"Verbindung zum Server konnte nicht hergestellt werden.");

}
catch (EOFException e) {
throw new RuntimeException("Klasse wurde nicht gefunden.");

}
catch (Exception e) {
throw new RuntimeException(e);

}
finally {
try {
if (socket != null)
socket.close();

}
catch (IOException e) { }

}
}

}
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public class Start {
public static void main(String[] args) {
if (args.length < 3) {
System.err.println(
"java Start <host> <port> <className> [<param1> ...]");

System.exit(1);
}

String host = args[0];
int port = Integer.parseInt(args[1]);
String className = args[2];

try {
NetworkClassLoader loader = new NetworkClassLoader(host, port);
Class c = loader.loadClass(className);

	��
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// Bereitstellung der main-Methode
java.lang.reflect.Method m = c.getMethod(
"main", new Class[] {String[].class});

String[] params = new String[args.length - 3];
for (int i = 3; i < args.length; i++)
params[i - 3] = args[i];

// Aufruf der main-Methode mit evtl. Parametern
m.invoke(null, new Object[] {params});

}
catch (RuntimeException e) {
System.err.println(e.getMessage());

}
catch (Exception e) {
System.err.println(e);

}
}

}
�
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ChatClient

byte[]

Rechner A Rechner B

Start

10.108.105.96
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grant {
permission java.lang.RuntimePermission "createClassLoader";
permission java.lang.RuntimePermission "exitVM";
permission java.net.SocketPermission "10.108.105.96:40000",
"connect";

permission java.net.SocketPermission "10.108.105.96:50000",
"connect";

permission java.awt.AWTPermission "showWindowWithoutWarningBanner";
};
�
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java -Djava.security.manager -Djava.security.policy= policy.txt
-cp build Start 10.108.105.96 40000 ChatClient 10.108.105.96 50000
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Object call(String name, Object[] params)
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public int getSumme(Integer x, Integer y),
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Object[] params = {10, 33};
int summe = (Integer) rpcClient.call("getSumme", params);
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import java.io.*;
import java.net.*;

public class RPCClient {
private String host;
private int port;

public RPCClient(String host, int port) {
this.host = host;
this.port = port;

}

public Object call(String name, Object[] params) throws Exception {
Socket socket = null;
try {
socket = new Socket(host, port);

ObjectOutputStream out = new ObjectOutputStream(
socket.getOutputStream());

out.writeObject(name);
out.writeObject(params);
out.flush();

ObjectInputStream in = new ObjectInputStream(
socket.getInputStream());

Object ret = in.readObject();

in.close();
out.close();

if (ret instanceof Exception)
throw (Exception) ret;

return ret;
}
finally {
try {
if (socket != null)
socket.close();

}
catch (IOException e) { }

}
}

}
�
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import java.io.*;
import java.net.*;
import java.lang.reflect.*;

public class RPCServer extends Thread {
private int port;
private String service;

public RPCServer(int port, String service) {
this.port = port;
this.service = service;

}

public void startServer() throws Exception {
ServerSocket server = new ServerSocket(port);

InetAddress addr = InetAddress.getLocalHost();
System.out.println("RPCServer auf " +
addr.getHostName() + "/" + addr.getHostAddress() +
":" + port + " gestartet ...");

System.out.println("Service: " + service);

Class serviceClass = Class.forName(service);
Object serviceObject = serviceClass.newInstance();

while (true) {
Socket client = server.accept();
new RPCThread(client, serviceObject).start();

}
}

private class RPCThread extends Thread {
private Socket client;
private Object serviceObject;

public RPCThread(Socket client, Object serviceObject) {
this.client = client;
this.serviceObject = serviceObject;

}
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public void run() {
try {
ObjectInputStream in = new ObjectInputStream(
client.getInputStream());

String name = (String) in.readObject();
Object[] params = (Object[]) in.readObject();

Class[] types = new Class[params.length];
for (int i = 0; i < params.length; i++)
types[i] = params[i].getClass();

Object ret = null;
try {
Method m = serviceObject.getClass().getMethod(name, types);
ret = m.invoke(serviceObject, params);

}
// Eine Ausnahme wird als Ergebnisobjekt zurückgeliefert
catch (InvocationTargetException e) {
ret = e.getTargetException();

}
catch (Exception e) {
ret = e;

}

ObjectOutputStream out = new ObjectOutputStream(
client.getOutputStream());

out.writeObject(ret);
out.flush();

in.close();
out.close();

}
catch (Exception e) {
System.err.println(e);

}
finally {
try {
if (client != null)
client.close();

}
catch (IOException e) { }

}
}

}

public static void main(String[] args) throws Exception {
if (args.length != 2) {
System.err.println("java RPCServer <port> <service>");
System.exit(1);

}

int port = Integer.parseInt(args[0]);
String service = args[1];
new RPCServer(port, service).startServer();

}
}
�
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import java.util.*;
import java.io.*;

public class DemoService {
public String getEcho(String text) {
return text;

}

public int getSumme(Integer x, Integer y) {
return x + y;

}

public Date getDate() {
return new Date();

}

public void sendMessage(String msg) {
System.out.println(msg);

}

public Vector<String> getMessages(String file) throws IOException {
Vector<String> lines = new Vector<String>();

BufferedReader in = new BufferedReader(new FileReader(file));
String line;
while ((line = in.readLine()) != null) {
lines.add(line);

}
in.close();

return lines;
}

}

�

import java.util.*;

public class TestClient {
public static void main(String[] args) throws Exception {
String host = args[0];
int port = Integer.parseInt(args[1]);

RPCClient rpcClient = new RPCClient(host, port);

Object[] params1 = {"Hallo"};
String s = (String) rpcClient.call("getEcho", params1);
System.out.println("getEcho: " + s);

Object[] params2 = {10, 33};
int summe = (Integer) rpcClient.call("getSumme", params2);
System.out.println("getSumme: " + summe);
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Object[] params3 = {};
Date date = (Date) rpcClient.call("getDate", params3);
System.out.println("getDate: " + date);

Object[] params4 = {"Dies ist ein Test."};
rpcClient.call("sendMessage", params4);

Object[] params5 = {"msg.txt"};
Vector<String> v = (Vector<String>) rpcClient.call(
"getMessages", params5);

System.out.println("getMessages:");
for (String msg : v) {
System.out.println(msg);

}
}

}
�
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start java -cp build RPCServer 50000 DemoService
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java -cp build TestClient localhost 50000
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B����������+���#������
��������	���%������java.util.concurrent.
Executors ��	�	�����
�������java.util.concurrent.ExecutorService.�
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static ExecutorService newCachedThreadPool()
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void execute(Runnable task)
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void shutdown()
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import java.io.*;
import java.net.*;
import java.util.concurrent.*;

public class Server {
private int port;
private ExecutorService pool;

public Server(int port) {
this.port = port;

}

public void startServer() {
try {
ServerSocket server = new ServerSocket(port);
System.out.println("Server gestartet ...");

pool = Executors.newCachedThreadPool();

while (true) {
Socket client = server.accept();
pool.execute(new Handler(client));

}
}
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catch (IOException e) {
System.err.println(e);
pool.shutdown();

}
}

private class Handler implements Runnable {
private Socket client;

public Handler(Socket client) {
this.client = client;

}

public void run() {
try {
BufferedReader in = new BufferedReader(
new InputStreamReader(client.getInputStream()));

PrintWriter out = new PrintWriter(
client.getOutputStream(), true);

String input = in.readLine();
if (input != null) {
int delay = 5000 + (int) (Math.random() * 5000);
try {
Thread.sleep(delay);

}
catch (InterruptedException e) { }
out.println("Auftrag " + input + " nach " + delay +
" ms abgeschlossen");

}

in.close();
out.close();

}
catch (IOException e) {
System.err.println(e);

}
finally {
try {
if (client != null)
client.close();

}
catch (IOException e) { }

}
}

}

public static void main(String[] args) {
int port = Integer.parseInt(args[0]);
new Server(port).startServer();

}
}
�

�
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package tcpframework;

import java.io.IOException;
import java.net.Socket;
import java.net.ServerSocket;
import java.net.SocketException;
import java.util.concurrent.Executors;
import java.util.concurrent.ExecutorService;

public class TCPServer implements Runnable {
private int port;
private Class handlerClass;
private ServerSocket serverSocket;
private ExecutorService pool;

public TCPServer(int port, Class handlerClass) throws IOException {
this.port = port;
this.handlerClass = handlerClass;
serverSocket = new ServerSocket(port);
pool = Executors.newCachedThreadPool();

}
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public void run() {
try {
while (true) {
// Beim Aufruf von stopServer() wird eine SocketException
// ausgelöst
Socket clientSocket = serverSocket.accept();
handle(clientSocket);

}
}
catch (SocketException e) { }
catch (Exception e) {
System.err.println(e);

}
}

public void stopServer() {
try {
serverSocket.close();

}
catch (IOException e) { }
pool.shutdown();

}

private void handle(Socket clientSocket) throws Exception {
AbstractHandler handler = (AbstractHandler) handlerClass.
newInstance();

handler.handle(clientSocket, pool);
}

}

,���#��#��
���6��	���� ��
� ����AbstractHandler� �������
�
���	� ���
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� 	��� run�@�
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package tcpframework;

import java.net.Socket;
import java.util.concurrent.ExecutorService;

public abstract class AbstractHandler implements Runnable {
private Socket clientSocket;

public Socket getClientSocket() {
return clientSocket;

}

public void handle(Socket clientSocket, ExecutorService pool) {
this.clientSocket = clientSocket;
pool.execute(this);

}

public abstract void run();
}
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import java.io.IOException;
import tcpframework.*;

public class EchoServer {
public static void main(String[] args) throws IOException {
int port = Integer.parseInt(args[0]);

TCPServer server = new TCPServer(port, EchoHandler.class);

// Server wird in einem Thread gestartet
Thread t = new Thread(server);
t.start();
System.out.println("Server gestartet ...");

// blockiert, bis RETURN eingegeben wurde
System.in.read();

server.stopServer();
System.out.println("Server gestoppt ...");

}
}
�
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import java.io.*;
import java.net.Socket;
import tcpframework.*;

public class EchoHandler extends AbstractHandler {
public void run() {
Socket clientSocket = getClientSocket();
String clientAddr = clientSocket.getInetAddress().
getHostAddress();

int clientPort = clientSocket.getPort();
System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " aufgebaut");

try {
BufferedReader in = new BufferedReader(
new InputStreamReader(clientSocket.getInputStream()));

PrintWriter out = new PrintWriter(
clientSocket.getOutputStream(), true);

out.println("Server ist bereit ...");

String input;
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while ((input = in.readLine()) != null) {
out.println(input);

}

in.close();
out.close();

}
catch (IOException e) {
System.err.println(e);

}
finally {
try {
if (clientSocket != null)
clientSocket.close();

}
catch (IOException e) { }

System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " abgebaut");

}
}

}
�
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protocol://host[:port][/path][/file][#section]
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������
��������	��
����	���'2���������
�7�����	�������������	�
������( �

�

�

�


����������
��
+))'�)
����������

+))'�����
&�����������

��������/��
0����+))'�
)
����������

Webbrowser Webserver

GET /produkte/index.html HTTP/1.1

...

HTTP/1.1 200 OK

Content-Type: text/html

<html> ... </html>

HTTP
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+))'� 78J� ��
� ��� 4B<� 8LDE� 	��� �,*B� �����������
� '���
�� http:
//www.ietf.org/rfc/rfc1945.txt( �

!���7�������+))'�787���
���
�
�
����������
��,�
�����������
����
������ � /"
���	� 	��� *<��7�����	���� �
�

$� #.����� ���
�
��
6**����������� ����� 	����� 7�����	���� 	���
����
�
� ���	�� �
!���7�����	����#��������<����
��	�����������������
����	�� �

6**�� 8 8� ��
� ��� 4B<� :G8G� 	��� �,*B� �����������
� '���
�� http:
//www.ietf.org/rfc/rfc2616.txt( �

�

!��� ������	�� ��������� ����
� 	��� ��
��
� 	��� A��
���

� '6**��
�������($�	�������/�������������	���/�����������
��#
 �

�

import java.io.*;
import java.net.*;

public class Reporter {
private int port;
private String file;

public Reporter(int port, String file) {
this.port = port;
this.file = file;

}

public void doWork() {
ServerSocket server = null;
Socket client = null;
InputStream in = null;
OutputStream out = null;

try {
server = new ServerSocket(port);
client = server.accept();

in = client.getInputStream();
out = new FileOutputStream(file);

// Timeout, da die Leseschleife nicht beendet wird.
client.setSoTimeout(3000);

int c;
while ((c = in.read()) != -1) {
out.write(c);

}
}
catch (IOException e) {
System.err.println(e);

}
finally {
try {
if (in != null)
in.close();

+))'�78J�

+))'�787�

�������������



E�����������
�������������6**����������8E:�

if (out != null) {
out.flush();
out.close();

}
if (client != null)
client.close();

if (server != null)
server.close();

}
catch (IOException e) { }

}
}

public static void main(String[] args) {
if (args.length != 2) {
System.err.println("java Reporter <port> <file>");
System.exit(1);

}

int port = Integer.parseInt(args[0]);
String file = args[1];
new Reporter(port, file).doWork();

}
}
�

!��� ��������� ���
�#������
� 	��� ������������ !�
��� ��� ������
!�
��$�	�����A��������������������������
�����
�����������	$�
��	�����	�
����
����
�	������#��	��������
 �

�

�������	������������5�

java –cp build Reporter 50000 log.txt

�����	������ ������ ��#
����� 6*@;����
�� ��� /���������� '
���5�
B�����0(5�

http://localhost:50000/abc/xyz.html

��
��
�	���!�
������8�-�5�

GET /abc/xyz.html HTTP/1.1
Host: localhost:50000
User-Agent: Mozilla/5.0 (Windows; U; Windows NT 5.0; de; …
Accept: text/xml,application/xml,application/xhtml+xml,text/html;…
Accept-Language: de-de,de;q=0.8,en-us;q=0.5,en;q=0.3
Accept-Encoding: gzip,deflate
Accept-Charset: ISO-8859-1,utf-8;q=0.7,*;q=0.7
Keep-Alive: 300
Connection: keep-alive�

�

�

�

�

)����
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,����+))'�
��
����
�
�	���������	���������5�

K� 1�,�&�����
���� ��

"�
� 	��� +))'��������� '��� )�������� GET($� 	��� A�����
	��� �������	��
��� 2�����
��� �
��� ���
�#���� ��	� !������
A�����'���)��������/abc/xyz.html(���	�	���������	�
��'
����
������
�����'���)��������6**�=8 8( �

K� 
��
���,�
�����
�F�,������D��
�������������
��� �������� 	��� ������� ���"
����
�� ��������

������ ����� 	��� <����
� ��	� ������ ������� � ��	��� ������
���
����
�
�������������+�������	����
�

�����	���A����$�������
!��������#
���	�	���/��
 �

K� �����$��
&�����

K� 4��&����������F�,������D� �
6�����
�
���� ) �	��� ���������B�������������
��������!�
���
���������	����	���6**��@�

�	��POST �

%��������$� �������������
��� ��	� ;��������� ��	��� 2������� ��
��
��

�����2���
����	�$�������5�\r\n �

�

�

�

���������
�
���B��������

��������������	���B����

� GET /index.html HTTP/1.0

���$���������
������������/�������������
��	���������	�� �

�

!���+))'��������� �����������
�	��������������	���
����
���	��
�#
��� �

/��

����6**��@�

�	������	5�

K� GET�
!�����@�

�	�����	��
������4����������� �

K� POST�
!�����@�

�	������
�"�
�)���
���	�
������	��������� �

K� HEAD�
!�����@�

�	�����	��
��������
�����������	���4�����������P�
	���4��������������
����	����

����.
��
 �

+))'�
��
����

�������	/��
	�
����
�����
�
+))'�
��
����

+))'����������

Methode Ressource Version\r\n

Name: Wert\r\n

...

\r\n

xxxxxxxxxxxxxxxxxxxxxxx

Kopfzeile
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Leerzeile

Nutzdaten
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K� PUT�
!�����@�

�	�����	�������	�
$���������4�������������	���
���������������� �

K� DELETE�
!�����@�

�	�����	�������	�
$���������4�������������	���
�����������.��
�� �

PUT���	�DELETE� ���	��� �������
��
��
�����	��� ���� 	��� ����
���
/������������������
 �

�


��
���,�
�����
� #.����� ��� ����������� 4��
�������� ����������
���	�� �9�������	�%������
�����������	���������
 �

!��� ����"��
���
�
��� �������������
��� ���	� '���
�� �������
*��
��������(5�

K� Host�
4��
����������	���
����������
�������	�����������

K� User-Agent�
%���	�
��������	���6**��<����
�

K� Connection�
!������ ������
��� ���	� ����
�
$� ��� ����� ������
��
�� *<��
7�����	�����������	������� ������
������ �

K� Content-Length�
;"����	���!�
���'���)-
�(����A�
�	�
��
����

K� Accept-Language�
!������������
������
�	�������<����
���������
�������
���� �
!����������#����	����� ) ������6*@;����
�$�	��������
������
�����
������
��� �������
$� ��� 	��� ���� <����
� �������

���
�����
�����	�� �

K� Accept-Encoding�
@�
�	������������
������
�	���<����
���$�����
��%���������
�����������

�����������
�

 �!����������#����� ) �������!��

�����#�����������$����	���1���
����������
�������������� �

K� Accept-Charset�
!������ ������
��� ���
� 	��� ���� <����
� ��������
��� +���
���
�"
����� �

K� Accept�
!������������
������
�	�������<����
��#���
���
���@�	���
-�
���� �� � !��� ���
����� ������
�����
�� ���	� 	���
� 	��� @�@,�
�
��	��	�	�������
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�

�5�0� �
�
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����
�� @�	���
-���� ���� 
��	
����� #.���� � ������� ��
���� ���$�
���	���<����
������	�����
��
�
-��	��������	�
���4������������
����������� �

!��� @�@,�B����
������� ���
�

� ���� ������ *-��� ��	� ������
���
-�������5�

� typ/subtyp

!���@�@,��
��	��	� ��
� ���4B<�8E:8�	��� �,*B������������
� '���
��
http://www.ietf.org/rfc/rfc1521.txt( �

�

Typ/Subtyp

Beschreibung und übliche

Erweiterung

text/html 6*@;�!�
���'T 

�$�T 

��(�

text/plain ��<���*�0
�'T 
0
(�

text/xml ?@;�!�
���'T 0��$�T 	
	(�

image/gif 9�B�)��	�'T ���(�

image/jpeg ��,9�)��	�'T 2���$�T 2��(�

image/png �A9�)��	�'T ���(�

application/pdf �!B�!�
���'T �	�(�

application/octet-stream )��"�	�
���'T ���$�T �0�(�

application/zip +���!�
���'T ���(�

�

B��� ���

� �
��	��	�����
�� ���
-���� ���	� 	��� ��"��0� x-� ����
�
$�
� ) �������
��
�audio/x-wav���	���!�
�����T ��� �

�

@�
� 	��� 6**��@�

�	�� POST� #.����� )���
���	�
��� ���� �������
����
��#
����	�� �

!��� ������	�� )�������� ����
� ���� 6*@;�B�������$� 	������ !�
���
	���
� )�
"
����� 	��� )�

���� C���	��C� ���� ������� '
���� ����
������E 8(������	�
����	�� �

�

<html>
<head><title>POST</title></head>
<body bgcolor="lightgrey">
<form action="http://localhost:50000/xxx" method="POST">
<pre>
Artikelnummer: <input type="text" name="nr" size="5"/>
Bezeichnung: <input type="text" name="bez" size="30"/>
Preis: <input type="text" name="preis" size="10"/>
</pre>
Beschreibung:<br/>
<textarea name="beschr" cols="60" rows="5"></textarea>
<p/>

"���,���������
��������,���

!�����&���	�
��
�
�������

+)�$����������
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����
��
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<input type="submit" value="Senden"/>
<input type="reset" value="Zurücksetzen"/>
</form>
</body>
</html>
�

�

�

!������������2�,�
��
����
�#������
5�

POST /xxx HTTP/1.1
Host: localhost:50000
…
Content-Length: 112

nr=4711&bez=Akku-Handstaubsauger&preis=15.99&beschr=3+Zellen.+
Kabellos.+Wandhalterung.+Fugend%FCse+und+B%FCrste.
�

!��� ���B�������������
��������!�
������	������(2$������
����
*�
����'application/x-www-form-urlencoded(�����
����� �

!��� ��� B�������� 	�������
��� 7�������������� '��� )�������5� �
$�
��&$� ,
���$� �����
(� ���	� ��
� 	��� ���� )���
���� �������������
/��
��� ���#����
 � 7�������� ��	� /��
� ���	��� 2�������	���
� ����
9����

��
�����
��� ��������	��� ��
����
 � !��� ���������� 7������
��=/��
������� ���	� 	���
� 	��� +���
��� &� ��
����
 � )��
���
��
���	������
��$�	�������� ����������)�	��
����
����� '� ) �=���	�
&($����	�������
�
�	���
�����������
����
��$�������
�������<���
/��
� 	��� +���
���� ���� 6�0�	���������
 � ;�������
��� ���	���
	���
�+�����
�
 �

B��������� #.����� ���
� 	��� GET�@�

�	�� ��
���$� ��� !�
��� ���
����
����� �!���&4;���	���
���!�
������	������
�������B�����
����
��� ?� ��� 	��� &4;� ����
"��
 � ��� 6*@;�<�	�� 	��� �������
B������������������POST�	���
�GET�����
�
����	�� �!���%���������
	���6**����������
�
�	����	���������	�������
��5�

GET /xxx?nr=4711&bez=Akku-Handstaubsauger&preis=15.99&beschr=
3+Zellen.+Kabellos.+Wandhalterung.+Fugend%FCse+und+B%FCrste. HTTP/1.1

�������
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0���*�
����
�
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!��� ��� ��	���
�� �����������
��#�

�� ���
� 	��� B��������
���
���	����
�����#��
��	�
����������
��
 �

�

,����+))'�
����
��
�
�	���������	���������5�

K� 1�,�&�����
�������
�

�����	���'
���������
����$�	���	�������������	����
������
��������	������������� �

K� 
����
�,�
�����
�F�,������D��
��
���
������
��� �������� 	��� <����
� ���"
����
�� ������
��
�����������	������������	�	�����
���
 �

K� �����$��
&�����

K� 4��&����������F�,������D� �
!��������

"�
�	����������	��
��4�������� �

�

�

�

)�������5�

HTTP/1.1 200 OK
Date: Mon, 09 Aug 2005 08:20:30 GMT
Server: Apache/1.3.31 (Win32)
Content-Type: text/html
Content-Length: 249

<html>...</html>
�

!���	�����������
���
�	���<����
���
$�����	����������

���#
����
������������������
�
����	� �

!����
�
���<�	������	���������
���������
5�

100 – 199 �������
����@��	������

200 – 299 !�������������������������
�

300 – 399 !��������������	�����
�������
�
�

400 – 499 !�����������������
���
��
�

500 – 599 �������B�
����

�

#��
��	�
����

+))'�
����
��

��������/��
	�
����
�����
�
+))'�
����
��

	�����������

Version Code Meldung\r\n

Name: Wert\r\n

...

\r\n

xxxxxxxxxxxxxxxxxxxxxxx

Kopfzeile

Antwortparameter

Leerzeile

Nutzdaten
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<�	��$� 	��� ��� 	��� ������	��� ������������������� ����
�
� ����
	��$����	5�

200 3%�

400 )�	�4�I���
�

404 A�
�B���	�

500 ��
�������������,�����

501 A�
���������
�	�

�

9���"��
���
��
����
�,�
�����
����	5�

K� Date�
�#
������� !�
��� 	��� �������� ���� +��
���#
� 	��� )���
�
���
����	�����������

K� Server�
%���	�
��������	���6**���������

K� Content-Type�
@�@,�B����
�	���A�
�	�
���

K� Content-Length�
;"����	���!�
���'���)-
�(����A�
�	�
��
��� �/��	���/������

���	-������
�������
$� ��
�	���;"������
����

���#���
$�����

����	������������
���	�������������������	 �

�

(��� �������/�0.���9���%#��$���
!��� ������	�� ��������� ��
� ���� 6**��������$� 	��� ���� ���������
!����
����
�7�����	���������
�����
�������<����
� ������	���
������ !�
��� ���	�
 � +�� 	������ +���#� ����� ��� ����� 	��� 6**��
��������	���<����
��������

�������
�� ��

!�������������	���
�	���!�
������������������
������������� �
��
��	� 	��� !�
����	���� ���	� 	��� ������	�� @�@,�*-�� ���
���
���
 � !��� 6**����
���
� ���
�

� ���� 	��� %��������� ��
� �
�
���
<�	�� :FF$� 	��� ���	��� ��
���
������
���� Content-Type� ��	� Con-
tent-Length$�������;�����������	�	�����
��
�	���!�
�� �

�

import java.io.*;
import java.net.*;

public class SingleFileServer {
private int port;
private File file;
private String type;

public SingleFileServer(int port, File file) {
this.port = port;
this.file = file;

0������
����
��
,�
�����
�

�����������	�
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// MIME-Typ festlegen
String filename = file.getName();
if (filename.endsWith(".html") || filename.endsWith(".htm"))
type = "text/html";

else if (filename.endsWith(".txt") || filename.endsWith(".java"))
type = "text/plain";

else if (filename.endsWith(".gif"))
type = "image/gif";

else if (filename.endsWith(".jpg"))
type = "image/jpeg";

else if (filename.endsWith(".png"))
type = "image/png";

else if (filename.endsWith(".pdf"))
type = "application/pdf";

else
type = "application/octet-stream";

}

public void startServer() {
try {
ServerSocket server = new ServerSocket(port);

InetAddress addr = InetAddress.getLocalHost();
System.out.println("SingleFileServer auf " +
addr.getHostName() + "/" + addr.getHostAddress() +
":" + port + " gestartet ...");

while (true) {
Socket client = server.accept();
new SingleFileThread(client).start();

}
}
catch (IOException e) {
System.err.println(e);

}
}

private class SingleFileThread extends Thread {
private Socket client;

public SingleFileThread(Socket client) {
this.client = client;

}

public void run() {
String clientAddr = client.getInetAddress().getHostAddress();
int clientPort = client.getPort();
System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " aufgebaut");

FileInputStream is = null;
try {
BufferedReader in = new BufferedReader(
new InputStreamReader(client.getInputStream()));

String line;
while ((line = in.readLine()) != null && !line.equals("")) { }
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is = new FileInputStream(file);
BufferedOutputStream out = new BufferedOutputStream(
client.getOutputStream());

String header = "HTTP/1.0 200 OK\r\n" +
"Content-Type: " + type + "\r\n" +
"Content-Length: " + file.length() + "\r\n\r\n";

out.write(header.getBytes());

int c;
while ((c = is.read()) != -1) {
out.write(c);

}

out.flush();
out.close();
in.close();

}
catch (IOException e) {
System.err.println(e);

}
finally {
try {
if (client != null)
client.close();

if (is != null)
is.close();

}
catch (IOException e) { }

System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " abgebaut");

}
}

}

public static void main(String[] args) {
if (args.length != 2) {
System.err.println("java SingleFileServer <port> <file>");
System.exit(1);

}

int port = Integer.parseInt(args[0]);
File file = new File(args[1]);
if (!file.isFile()) {
System.err.println(

"Datei '" + args[1] + "' ist nicht vorhanden");
System.exit(1);

}

new SingleFileServer(port, file).startServer();
}

}

�
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java -cp build SingleFileServer 50000 src/SingleFileServer.java
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import java.io.*;
import java.net.*;
import java.sql.*;
import java.util.*;

public class SqlServer {
private static final int MAX_ROWS = 1000;
private static final int MAX_LENGTH = 1000;
private int port;
private Properties prop;

public SqlServer(int port) {
this.port = port;

}

public void startServer() {
try {
// Properties einlesen
prop = new Properties();
FileInputStream in = new FileInputStream(

"dbconnect.properties");
prop.load(in);
in.close();

// JDBC-Treiber laden
Class.forName(prop.getProperty("driver"));

ServerSocket server = new ServerSocket(port);
InetAddress addr = InetAddress.getLocalHost();
System.out.println("SqlServer auf " +
addr.getHostName() + "/" + addr.getHostAddress() +
":" + port + " gestartet ...");

while (true) {
Socket client = server.accept();
new SqlThread(client, prop).start();

}
}
catch (Exception e) {
System.err.println(e);
System.exit(1);

}
}

private class SqlThread extends Thread {
private Socket client;
private Properties prop;
private Connection con;
private BufferedReader in;
private PrintWriter out;

public SqlThread(Socket client, Properties prop) {
this.client = client;
this.prop = prop;

}

	B�	�
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public void run() {
String clientAddr = client.getInetAddress().getHostAddress();
int clientPort = client.getPort();
System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " aufgebaut");

try {
// Verbindung zur Datenbank herstellen
con = DriverManager.getConnection(prop.getProperty("url"),
prop.getProperty("user"), prop.getProperty("password"));

in = new BufferedReader(new InputStreamReader(
client.getInputStream()));

out = new PrintWriter(client.getOutputStream(), true);

// HTTP-Request analysieren
String sql = readRequest();

// HTML-Formular senden
sendForm(sql);

// SQL-Befehl ausführen
if (sql != null)
execute(sql);

in.close();
out.close();

}
catch (Exception e) {
System.err.println(e);

}
finally {
try {
if (con != null)
con.close();

if (client != null)
client.close();

}
catch (Exception e) { }

System.out.println("Verbindung zu " +
clientAddr + ":" + clientPort + " abgebaut");

}
}

// Der Quellcode der folgenden Methoden ist weiter unten
// abgedruckt:
private String readRequest() throws IOException { ... }
private void sendForm(String sql) throws IOException { ... }
private void execute(String sql) throws SQLException { ... }

}
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public static void main(String[] args) {
if (args.length != 1) {
System.err.println("java SqlServer <port>");
System.exit(1);

}

int port = Integer.parseInt(args[0]);
new SqlServer(port).startServer();

}
}
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private String readRequest() throws IOException {
String line = in.readLine();
if (line == null)
throw new IOException("Kein Input");

// SQL-Befehle werden über ein Formular mittels POST gesendet
if (!line.startsWith("POST"))
return null;

// Bis zur Leerzeile lesen und Content-Length ermitteln
int length = 0;
while ((line = in.readLine()) != null && !line.equals("")) {
line = line.toLowerCase();
if (line.startsWith("content-length"))
length = Integer.parseInt(line.substring(16));

}

!�����������
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// Zeichen nach der Leerzeile einlesen
int c;
StringBuilder sb = new StringBuilder();
for (int i = 0; i < length; i++) {
c = in.read();
if (c == -1)
break;

sb.append((char) c);
}

// Decodierung der "x-www-form-urlencoded" Zeichen
String query = sb.toString();
int i = query.indexOf('=');
if (i < 0)
return null;

return URLDecoder.decode(query.substring(i + 1), "ISO-8859-1");
}
�
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private void sendForm(String sql) throws IOException {
out.print("HTTP/1.0 200 OK\r\n" +
"Content-Type: text/html\r\n\r\n");

out.print("<html><head><title>SQL</title></head>");
out.print("<body bgcolor='lightgrey'>");
out.print("<b>" + prop.getProperty("url") + "</b><p/>");
out.print("<form method='POST'>");
out.print("<textarea cols='80' rows='4' name='sql'>");

if (sql != null)
out.print(sql);

out.print("</textarea><p/>");
out.print("<input type='submit' value='Senden'><p/>");
out.print("</form>");

if (sql == null)
out.print("</body></html>");

out.flush();
}
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private void execute(String sql) throws SQLException {
try {
Statement stmt = con.createStatement();

if (!stmt.execute(sql)) {
out.println(stmt.getUpdateCount() + " Zeile(n)");
stmt.close();
return;

}

// Ausgabe der Zeilen in Form einer HTML-Tabelle

ResultSet rs = stmt.getResultSet();
ResultSetMetaData rm = rs.getMetaData();
int n = rm.getColumnCount();
String[] align = new String[n];

out.println("<table bgcolor='white' " +
"border='1' cellpadding='5'>");

// Spaltenüberschriften der Tabelle
out.println("<tr>");
for (int i = 1; i <= n; i++) {
// Zahlen werden rechtsbündig ausgerichtet
if (rm.getColumnType(i) == Types.TINYINT ||
rm.getColumnType(i) == Types.SMALLINT ||
rm.getColumnType(i) == Types.INTEGER ||
rm.getColumnType(i) == Types.BIGINT ||
rm.getColumnType(i) == Types.REAL ||
rm.getColumnType(i) == Types.FLOAT ||
rm.getColumnType(i) == Types.DOUBLE ||
rm.getColumnType(i) == Types.NUMERIC ||
rm.getColumnType(i) == Types.DECIMAL)

align[i-1] = "right";
else
align[i-1] = "left";

out.println("<th align='" + align[i-1] + "'>" +
rm.getColumnName(i) + "</th>");

}
out.println("</tr>");

// Tabellenzeilen
// Anzahl Zeilen und Länge eines Spaltenwerts sind begrenzt
int count = 0;
while (rs.next()) {
if (++count > MAX_ROWS)
break;

out.println("<tr>");
for (int i = 1; i <= n; i++) {
String s = rs.getString(i);
if (rs.wasNull()) {
s = "[NULL]";

}
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else {
if (s.length() > MAX_LENGTH) {
s = s.substring(0, MAX_LENGTH) + " ...";

}
}
out.println("<td valign='top' align='" +
align[i-1] + "'>" + s + "</td>");

}
out.println("</tr>");

}

out.println("</table>");
if (count > MAX_ROWS)
out.println("Es werden maximal " + MAX_ROWS +

" Zeilen angezeigt.");

rs.close();
stmt.close();

}
catch (SQLException e) {
out.println(e);

}
finally {
out.println("</body></html>");

}
}
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System.setSecurityManager(new SecurityManager());
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grant {
permission java.net.SocketPermission "*:1024-","connect,accept";
permission java.lang.RuntimePermission "shutdownHooks";
permission java.io.FilePermission "alias.properties", "read";

// Nur Dateien aus dem hier angegebenen Verzeichnis
// (inkl. Unterverzeichnissen) können gelesen werden.

permission java.io.FilePermission "web\\-", "read";
permission java.io.FilePermission "web2\\-", "read";

};
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Wed Aug 30 10:14:19 CEST 2006: 10.108.105.95:3030 GET /
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package webserver;

import java.io.*;
import java.net.*;
import java.util.*;

public class MiniWebServer {
private int port;
private String dir;
private ServerSocket server;

public MiniWebServer(int port, String dir) {
this.port = port;
this.dir = dir;

}

public void startServer() {
System.setSecurityManager(new SecurityManager());

// ShutdownHook registrieren
Runtime.getRuntime().addShutdownHook(new Thread() {
public void run() {
terminate();

}
});

try {
FileInputStream in = new FileInputStream("alias.properties");
Properties alias = new Properties();
alias.load(in);
in.close();

server = new ServerSocket(port);

InetAddress addr = InetAddress.getLocalHost();
System.out.println("MiniWebServer auf " +
addr.getHostName() + "/" + addr.getHostAddress() +
":" + port + " gestartet ...");

while (true) {
Socket client = server.accept();
new HttpConnection(client, dir, alias).start();

}
}
catch (SocketException e) { }
catch (IOException e) {
System.err.println(new Date() + " MiniWebServer: " + e);

}
}

// ServerSocket schließen
public void terminate() {
try {
if (server != null)
server.close();

}
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catch (IOException e) { }
System.out.println(new Date() + ": MiniWebServer gestoppt");

}

public static void main(String[] args) {
if (args.length != 2) {
System.err.println("java MiniWebServer <port> <dir>");
System.exit(1);

}

int port = Integer.parseInt(args[0]);
String dir = args[1];
new MiniWebServer(port, dir).startServer();

}
}
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package webserver;

import java.io.*;
import java.net.*;
import java.util.*;

public class HttpConnection extends Thread {
private Socket client;
private String dir;
private Properties alias;
private BufferedReader in;
private OutputStream out;
private HttpRequest request;
private HttpResponse response;

public HttpConnection(Socket client, String dir, Properties alias) {
this.client = client;
this.dir = dir;
this.alias = alias;

}

public void run() {
try {
in = new BufferedReader(new InputStreamReader(
client.getInputStream(), "ISO-8859-1"));

out = client.getOutputStream();

request = new HttpRequest(in);
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response = new HttpResponse(out);

request.getRequest();

String method = request.getMethod();
String url = request.getURL();

String clientAddr = client.getInetAddress().getHostAddress();
int clientPort = client.getPort();
System.out.println(new Date() + ": " + clientAddr + ":" +
clientPort + " " + method + " " + url);

// printHeaders();

if (!method.equals("GET"))
throw new HttpException(
"Nur die GET-Methode ist zulässig", 501);

// GET-Request verarbeiten
new HttpGetHandler(dir, alias, request, response).process();

}
catch (HttpException e) {
try {
handleException(e);

}
catch (IOException ex) { }

}
catch (IOException e) {
System.err.println(new Date() + " HttpConnection: " + e);

}
finally {
try {
if (client != null)
client.close();

}
catch (IOException e) { }

}
}

private void printHeaders() {
Hashtable<String, String> headers = request.getHeaders();
Enumeration<String> e = headers.keys();
while (e.hasMoreElements()) {
String key = e.nextElement();
System.out.println("\t" + key + ": " + headers.get(key));

}
}

private void handleException(HttpException e) throws IOException {
int status = e.getStatus();
response.printStatus(status);
response.addHeader("Content-Type", "text/html");
response.printHeaders();

String statusMsg = status + " " + response.getStatusText(status);
StringBuilder msg = new StringBuilder();
msg.append("<html><head><title>" + statusMsg + "</title></head>");
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msg.append("<body><h1>" + statusMsg + "</h1>" + e.getMessage()
+ "</body></html>");

out.write(msg.toString().getBytes("ISO-8859-1"));
out.flush();

}
}
�
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package webserver;

public class HttpException extends Exception {
private int status;

public HttpException(String msg, int status) {
super(msg);
this.status = status;

}

public int getStatus() {
return status;

}
}
�

�

package webserver;

import java.io.*;
import java.util.*;

public class HttpRequest {
private BufferedReader in;
private String method = "";
private String url = "";
private String path = "";
private String query = "";
private Hashtable<String, String> headers;

+��,0-��,�����
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public HttpRequest(BufferedReader in) {
this.in = in;
headers = new Hashtable<String, String>();

}

public String getMethod() {
return method;

}

public String getURL() {
return url;

}

public String getPath() {
return path;

}

public String getQuery() {
return query;

}

public Hashtable<String, String> getHeaders() {
return headers;

}

public String getHeader(String key) {
return headers.get(key);

}

public void getRequest() throws HttpException {
try {
// Erste Zeile (Request-Line) analysieren
String line = in.readLine();
if (line == null)
return;

StringTokenizer st = new StringTokenizer(line);
method = st.nextToken();
url = st.nextToken();

// Path und Query String speichern
path = url;
int idx = url.indexOf('?');
if (idx >= 0) {
path = url.substring(0, idx);
if (idx + 1 < url.length()) {
query = url.substring(idx + 1);

}
}

// Header analysieren und speichern
while ((line = in.readLine()) != null && line.length() > 0) {
int i = line.indexOf(':');
if (i > 0) {
String key = line.substring(0, i);
String value = line.substring(i + 2);
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if (key != null && value != null) {
headers.put(key.toLowerCase(), value);

}
}

}
}
catch (IOException e) {
throw new HttpException("Fehler beim Lesen des Request", 500);

}
catch (Exception e) {
throw new HttpException("Fehler beim Parsen des Request", 400);

}
}

}
�
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package webserver;

import java.io.*;
import java.util.*;

public class HttpResponse {
private Hashtable<String, String> headers;
private OutputStream out;

public HttpResponse(OutputStream out) {
this.out = out;
headers = new Hashtable<String, String>();

}

public OutputStream getOutputStream() {
return out;

}

public void addHeader(String key, String value) {
if (key != null && value != null) {
headers.put(key, value);

}
}

public String getStatusText(int status) {
String txt;
switch (status) {
case 200: txt = "OK";

break;
case 400: txt = "Bad Request";

break;
case 404: txt = "Not Found";

break;
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case 500: txt = "Internal Server Error";
break;

case 501: txt = "Not Implemented";
break;

default: txt = "";
}
return txt;

}

public void printStatus(int status) throws IOException {
String line = "HTTP/1.0 " + status + " " + getStatusText(status)
+ "\r\n";

out.write(line.getBytes("ISO-8859-1"));
out.flush();

}

public void printHeaders() throws IOException {
Enumeration<String> e = headers.keys();
while (e.hasMoreElements()) {
String key = e.nextElement();
String line = key + ": " + headers.get(key) + "\r\n";
out.write(line.getBytes("ISO-8859-1"));

}

String line = "\r\n";
out.write(line.getBytes("ISO-8859-1"));
out.flush();

}
}
�
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package webserver;

import java.io.*;
import java.net.*;
import java.util.*;

public class HttpGetHandler {
private String dir;
private Properties alias;
private HttpRequest request;
private HttpResponse response;

public HttpGetHandler(String dir, Properties alias,
HttpRequest request, HttpResponse response) {

this.dir = dir;
this.alias = alias;
this.request = request;
this.response = response;

}

+��,:��+�����
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public void process() throws IOException, HttpException {
String url = request.getURL();
String path = url;

int idx = url.indexOf('?');
if (idx >= 0)
throw new HttpException(

"Query String wird nicht unterstützt", 501);

if (path.endsWith("/"))
path = path + "index.html";

String filename = getFilename(path);
File file = new File(filename);

FileInputStream fis = null;
try {
fis = new FileInputStream(file);

String type = URLConnection.getFileNameMap().getContentTypeFor(
filename);

if (type == null) {
type = "application/octet-stream";

}
response.addHeader("Content-Type", type);
response.addHeader("Content-Length",

String.valueOf(file.length()));
response.printStatus(200);
response.printHeaders();

OutputStream out = response.getOutputStream();
byte data[] = new byte[1024];
int cnt;
while ((cnt = fis.read(data)) != -1) {
out.write(data, 0, cnt);

}
out.flush();

}
catch (SecurityException e) {
throw new HttpException(e.getMessage(), 400);

}
catch (FileNotFoundException e) {
throw new HttpException(e.getMessage(), 404);

}
finally {
try {
if (fis != null)
fis.close();

}
catch (IOException e) { }

}
}

private String getFilename(String path) {
int idx = path.indexOf("/", 1);

String filename;
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if (idx > 0) {
String key = path.substring(1, idx);
String value = alias.getProperty(key);
if (value == null)
filename = dir + path;

else
filename = value + path.substring(idx);

}
else
filename = dir + path;

return filename;
}

}
�
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URLConnection.getFileNameMap().getContentTypeFor(...)

����

��
 �

!��� ���
��#
�� %������ java.net.URLConnection� ��
� 	��� �����#������
	��2�������%������$�	��������A�
�������	�������������	���
�	���
&4;��	�������
���4�������������"���
����� ��

static FileNameMap getFileNameMap()
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// Nur GET und POST sind zulässig
if (method.equals("GET"))
(new HttpGetHandler(dir, alias, request, response)).process();

else if (method.equals("POST"))
(new HttpPostHandler(request, response)).process();

else
throw new HttpException("Nur GET und POST sind zulässig", 501);
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public int getContentLength() {
String value = getHeader("content-length");
if (value != null)
return Integer.parseInt(value);

else
return -1;

}

public BufferedReader getBufferedReader() {
return in;

}
�
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public void process() throws IOException, HttpException {
String path = request.getPath();
String query = request.getQuery();

// Ein Pfad der Form "/prog/Xxx" führt zum Laden der Klasse prog.Xxx

int idx = path.lastIndexOf('/');
String s = path.substring(0, idx);

if (s.equals("/prog")) {
String classname = path.substring(1).replace('/', '.');
execute(classname);
return;

}

if (query.length() > 0)
throw new HttpException("Programmpfad unbekannt", 404);

if (path.endsWith("/"))
path = path + "index.html";

String filename = getFilename(path);
File file = new File(filename);

FileInputStream fis = null;
try {
fis = new FileInputStream(file);

String type = URLConnection.getFileNameMap().getContentTypeFor(
filename);

if (type == null) {
type = "application/octet-stream";

}
response.addHeader("Content-Type", type);
response.addHeader("Content-Length",
String.valueOf(file.length()));
response.printStatus(200);
response.printHeaders();

OutputStream out = response.getOutputStream();
byte data[] = new byte[1024];
int cnt;
while ((cnt = fis.read(data)) != -1) {
out.write(data, 0, cnt);

}
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out.flush();
}
catch (SecurityException e) {
throw new HttpException(e.getMessage(), 400);

}
catch (FileNotFoundException e) {
throw new HttpException(e.getMessage(), 404);

}
finally {
try {
if (fis != null)
fis.close();

}
catch (IOException e) { }

}
}

private void execute(String classname) throws IOException,
HttpException {
try {
// Klasse laden
Class c = Class.forName(classname);

// Methode "getInstance" bereitstellen
Class[] types = {};
Method m = c.getMethod("getInstance", types);

// getInstance aufrufen
Object[] args = {};
XProg p = (XProg) m.invoke(null, args);

p.doGet(request, response);
}
catch (ClassNotFoundException e) {
throw new HttpException(e.getMessage(), 404);

}
catch (Exception e) {
throw new HttpException(e.getMessage(), 500);

}
}
�
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Method getMethod(String name, Class... parameterTypes)
throws NoSuchMethodException
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Object invoke(Object obj, Object... args)
throws IllegalAccessException,
java.lang.reflect.InvocationTargetException
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package xwebserver;

import java.io.*;
import java.lang.reflect.*;

public class HttpPostHandler {
private HttpRequest request;
private HttpResponse response;

public HttpPostHandler(HttpRequest request, HttpResponse response) {
this.request = request;
this.response = response;

}

public void process() throws IOException, HttpException {
String path = request.getPath();

// Ein Pfad der Form "/prog/Xxx" führt zum Laden der Klasse
// prog.Xxx

int idx = path.lastIndexOf('/');
String s = path.substring(0, idx);

if (s.equals("/prog")) {
String classname = path.substring(1).replace('/', '.');
execute(classname);
return;

}
else
throw new HttpException("Programmpfad unbekannt", 404);

}
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private void execute(String classname) throws IOException,
HttpException {

try {
// Klasse laden
Class c = Class.forName(classname);

// Methode "getInstance" bereitstellen
Class[] types = {};
Method m = c.getMethod("getInstance", types);

// getInstance aufrufen
Object[] args = {};
XProg p = (XProg) m.invoke(null, args);

p.doPost(request, response);
}
catch (ClassNotFoundException e) {
throw new HttpException(e.getMessage(), 404);

}
catch (Exception e) {
throw new HttpException(e.getMessage(), 500);

}
}

}
�
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package xwebserver;

import java.io.*;

public abstract class XProg {
public void doGet(HttpRequest request, HttpResponse response)
throws IOException {

response.addHeader("Content-Type", "text/html");
response.printStatus(200);
response.printHeaders();

int status = 501;
String statusMsg = status + " " + response.getStatusText(status);
StringBuilder msg = new StringBuilder();
msg.append("<html><head><title>" + statusMsg + "</title></head>");
msg.append("<body><h1>GET nicht unterstützt</h1></body></html>");

OutputStream out = response.getOutputStream();
out.write(msg.toString().getBytes("ISO-8859-1"));
out.flush();

}
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public void doPost(HttpRequest request, HttpResponse response)
throws IOException {

response.addHeader("Content-Type", "text/html");
response.printStatus(200);
response.printHeaders();

int status = 501;
String statusMsg = status + " " + response.getStatusText(status);
StringBuilder msg = new StringBuilder();
msg.append("<html><head><title>" + statusMsg + "</title></head>");
msg.append("<body><h1>POST nicht unterstützt</h1></body></html>");

OutputStream out = response.getOutputStream();
out.write(msg.toString().getBytes("ISO-8859-1"));
out.flush();

}
}
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package xwebserver;

import java.net.*;
import java.util.*;
import java.io.*;

public class HttpQuery {
private Hashtable<String, Vector<String>> h;

public HttpQuery(String query) {
h = new Hashtable<String, Vector<String>>();
parseQueryString(query);

}

public String getParameter(String name) {
Vector<String> v = h.get(name);
if (v == null)
return null;

else
return v.get(0);

}

public String[] getParameterValues(String name) {
Vector<String> v = h.get(name);
if (v == null)
return null;

+��,#��
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else {
String[] result = new String[v.size()];
v.copyInto(result);
return result;

}
}

/* Allgemeine Form eines Query Strings:
name1=value1&name2=value2...
Ein Feldname kann auch mehrfach auftreten. */

private void parseQueryString(String query) {
StringTokenizer params = new StringTokenizer(query, "&");
StringTokenizer param;
String name, value;

while (params.hasMoreTokens()) {
param = new StringTokenizer(params.nextToken(), "=");
name = param.nextToken();
if (param.hasMoreTokens())
value = param.nextToken();

else
value = "";

if (name != null) {
String dvalue = "";
try {
dvalue = URLDecoder.decode(value, "ISO-8859-1");

}
catch (UnsupportedEncodingException e) { }

// Prüfen, ob der Name bereits in der Hashtable vorkommt.
// Die Werte werden jeweils in einem Vektor gespeichert.

Vector<String> v = h.get(name);
if (v == null) {
v = new Vector<String>();
v.add(dvalue);
h.put(name, v);

}
else {
v.add(dvalue);

}
}

}
}

}
�

�
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<html>
<head><title>Test (POST)</title></head>
<body>
<form action="/prog/Test" method="POST">
Name: <input type="text" size="60" name="name"/><p/>
<input type="checkbox" name="sprache" value="Java"/>Java<br/>
<input type="checkbox" name="sprache" value="C++"/>C++<br/>
<input type="checkbox" name="sprache" value="C#"/>C#<p/>
<input type="submit" value="Senden"/>
<input type="reset" value="Löschen"/>

</form>
</body>
</html>
�

package prog;

import java.io.*;
import java.util.*;
import xwebserver.*;

public class Test extends XProg {
private static final XProg INSTANCE = new Test();

private Test() { }

public static XProg getInstance() {
return INSTANCE;

}

public void doGet(HttpRequest request, HttpResponse response)
throws IOException {

String q = request.getQuery();
process(request, response, q);

}

public void doPost(HttpRequest request, HttpResponse response)
throws IOException {

BufferedReader in = request.getBufferedReader();
int length = request.getContentLength();

int c;
StringBuilder sb = new StringBuilder();
for (int i = 0; i < length; i++) {
c = in.read();
if (c == -1)
break;

sb.append((char) c);
}

String q = sb.toString();
process(request, response, q);

}

,���8�����
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private void process(HttpRequest request, HttpResponse response,
String q) throws IOException {

HttpQuery query = new HttpQuery(q);
String name = query.getParameter("name");
String[] sprachen = query.getParameterValues("sprache");

response.addHeader("Content-Type", "text/html");
response.printStatus(200);
response.printHeaders();

StringBuilder buffer = new StringBuilder();
buffer.append("<html><head><title>Test</title></head>");
buffer.append("<body><h1>Request Header</h1>");

Hashtable<String, String> headers = request.getHeaders();
Enumeration<String> e = headers.keys();
while (e.hasMoreElements()) {
String key = e.nextElement();
buffer.append(key + ": " + headers.get(key) + "<br/>");

}

buffer.append("<h1>Formularparameter</h1>");
buffer.append("Name: " + name + "<p/>");
buffer.append("Programmiersprachen:<br/>");
if (sprachen != null) {
for (int i = 0; i < sprachen.length; i++)
buffer.append(sprachen[i] + "<br/>");

}
buffer.append("</body></html>");

OutputStream out = response.getOutputStream();
out.write(buffer.toString().getBytes("ISO-8859-1"));
out.flush();

}
}
�
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URL(String spec) throws MalformedURLException
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java.net.MalformedURLException� ��
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URLConnection openConnection() throws IOException
������
�����java.net.URLConnection�3�2�#
$�	��������7�����	����
��� ������ 	���
� 	��� &4;� �	�������
��� 4��������� ����"����

���
 �

��������/��
0
�������



E G������������ 8NL

URLConnection�@�
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void connect() throws IOException
�
���
� ������ 7�����	���� ���	��� 	���
� 	��� &4;� �	�������
���
4���������
�� �

int getContentLength()
������
�	���/��
�	�����
���
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����Content-Length �

InputStream getInputStream() throws IOException
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permission java.io.FilePermission " C:\\Programme\\java\\-",
"read";
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permission java.lang.RuntimePermission "modifyThread";
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<?xml version="1.0" encoding="UTF-8"?>
<methodCall>

<methodName>echo.getEcho</methodName>
<params>

<param>
<value>Hallo</value>

</param>
</params>

</methodCall>

<?xml version="1.0" encoding="UTF-8"?>
<methodResponse>

<params>
<param>

<value>Hallo</value>
</param>

</params>
</methodResponse>

EchoClient EchoServer

XML-RPC-Antwort

XML-RPC-Anfrage
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<methodCall>
<methodName>Methodenname</methodName>
<params>
<param>
<value>Parameterwert</value>

</param>
...

</params>
</methodCall>
�

<methodResponse>
<params>
<param>
<value>Rückgabewert</value>

</param>
</params>

</methodResponse>�
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org.apache.xmlrpc.webserver.WebServer 
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org.apache.xmlrpc.server.XmlRpcServer
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WebServer(int port)
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$$���port!��

WebServer�(��
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void start() throws java.io.IOException
������������������!�
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void shutdown()
���''������������!�

"���(��
����getXmlRpcServer() ���#��������XmlRpcServer�D�:���!�
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void addHandler(String key, Class typ) throws XmlRpcException

#)��� ���� ,�������*������ typ� $��� ��$� 6�$��� key� 
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!� ,����
�
���������Class�D�:��������,�������*���������������<��
Klassenname.class!��
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void removeHandler(String key)
���#����������,�������$�����$�6�$���key!�

�
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���� setHandlerMapping ����
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setHandlerMapping(propertyHandlerMapping)�
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import java.util.*;
import java.text.*;

public class Echo {
public String getEcho(String s) {
return s;

}

public String getEchoWithDate(String s) {
SimpleDateFormat f = new SimpleDateFormat("dd.MM.yyyy HH:mm:ss");
return "[" + f.format(new Date()) + "] " + s;

}
}
�

�

"��� *������ EchoServer� ����
��� ����� &������� ���� *������ WebServer%�
������������ ���� ��
��"������ $��� ��$� 6�$��� E��
�E� 
��� ��������
���������������!�

�

import org.apache.xmlrpc.server.*;
import org.apache.xmlrpc.webserver.*;

public class EchoServer {
public static void main(String[] args) throws Exception {
int port = Integer.parseInt(args[0]);

PropertyHandlerMapping phm = new PropertyHandlerMapping();
phm.addHandler("echo", Echo.class);

WebServer webServer = new WebServer(port);
XmlRpcServer server = webServer.getXmlRpcServer();
server.setHandlerMapping(phm);
webServer.start();

}
}

�

=
�� &$'��$������
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� org.apache.xmlrpc.client.XmlRpcClient

�
��0��#)�
��!�
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org.apache.xmlrpc.client.XmlRpcClientConfigImpl

���������XmlRpcClient�D�:�������#��
������������!�

�

"���XmlRpcClientConfigImpl�(��
����

void setServerURL(java.net.URL url)

���������C�.�������������#���!�&$�+���'���<�http://localhost:50000!�
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(�����$��
#�
#�����XmlRpcClient�(��
����setConfig ���������*���
#��
�������config�#)��������������������<�setConfig(config)!�

�

Object execute(String method, Object[] params) throws XmlRpcException
����
��������-(.�������#�����
��������������$�������,�����
$�
������!�"����
�)������
������-(.��������������������'�����
���
����D�:������$��;'�Object��
�)���������!�

"����������method�
��������
#��
<��

� Dienstname.Methodenname

Dienstname���������6�$�%�
�������$�����"�������
#�����������������
������������ ���!� Methodenname� ���� ���� 6�$�� ���� (��
���%� ���� ����
"�������$'��$��������
��!�"�������;�params����
	���������#��������
�
�������$����!�

1��� ���� ����$����� '������� �
�� ������
�� ���� (��
���� ����
���
�������$)����%�������������	�
�����������$$����'����!�

�

EchoClient� �
#�� ������ (��
����� ���� ��
��"�������� $��� ��$� ���
�
$����E,����E��
#!�

�

import java.net.*;
import org.apache.xmlrpc.client.*;

public class EchoClient {
public static void main(String args[]) throws Exception {
URL url = new URL(args[0]);
XmlRpcClientConfigImpl config = new XmlRpcClientConfigImpl();
config.setServerURL(url);
XmlRpcClient client = new XmlRpcClient();
client.setConfig(config);

Object[] params = {"Hallo"};
String s = (String) client.execute("echo.getEcho", params);
System.out.println(s);

String t = (String) client.execute(
"echo.getEchoWithDate", params);

System.out.println(t);
}

}
�

"���������������
���������$����#�������(��
�����
#�
#�����<�

5!� "����������������$$�����
��������XmlRpcClient�&������%����#��
�
����������
����
#�����������(��
����execute�$��������������
"�������$���%�����(��
������$����
�����������$������
#!�

8!� "�������������������� �������-(.�"��
$���� ���'����� 
���
'���HTTP-POST�������������������
����!�

�*��
���

)����������

�'��
��'����
�����	�����
���������
�	
��
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@!� "�����������$'#	��������,������#�����
��� �����������0�����
����
�������-(.�"��
$��������!�

F!� "��� -(.�"��
$���� ����� ��'����� 
��� ����
���9���� ���� ���
���������(��
��������"���������
#���
#��!�

3!� "��� (��
���� )�������� ���� ��������� ��� ���� -(.�����
0��������
���'������%� ���� ����� ���� ��������� ��� ���� -(.�
"��
$�������'����!�

4!� "��� ������� ��
����� ���� -(.�"��
$���� ���� �������� �
#� ����
,������#������
�)��!�

H!� "���-(.������������'���������-(.�"��
$���%��>���
���������
�)�����������
���)�������������������D�:������������������
������$$!�

�

�

�

+���������1�����
������$���'
���+*����
������������$$��$$�
�
��� ���
���� ������� ����%� $
��� ���� C$���
������������
XMLRPC_PATH���������������!�,����$)������������#��������
��� 2���
"��������
#��#)
���������!�

set XMLRPC_PATH=Verzeichnis/xxx.jar;...

�

5!���$'�������<�� ant compile

8!���������������<�� ant server�

@!���������������<�� ant client�

�
�����<�

Hallo
[09.08.2006 14:15:33] Hallo

�

0�����
����$����
#�����6
��
�������1�����
������%�����/�����
�������������
����������#������
���#)
���������<�

mkdir build

javac –sourcepath src -cp %XMLRPC_PATH% -d build src/*.java

start java -cp build;%XMLRPC_PATH% EchoServer 50000

java -cp build;%XMLRPC_PATH% EchoClient http://localhost:50000

�

����������
,���
��"������
��� ������������

���!�	#�	�

Client Server
HTTP

Dienste

Transformation Transformation
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��!� ��������"�����#����
=
��������#��
���"�����;'�����
/���<�

G� B�����
�%�

G� B������$$���
�%�

G� 1�
�
��������%�

G� =���
�������%�

G� "��
$J=���%�

G� +��	������!�

=
��$$�����������"�����;'�������<�

G� ����;�
���

G� ���
��
�!�

��������;����$���������������1������$����#��
���������
��$�
$������������"�����;'����
�����!�

��������
��
�����������?������������$�����%�����:��������
������$�
6�$��� 
��� ����$� 1���� �����
��!� "��� 6�$�� $
��� ����� =���
�
�������� ����%� ����1���� �������$����#��
�������� �
��$$���
����������"�����;'�����!�

�

"���#��������������������������K������
�!�

XML-Tag-Name Java-Typ für execute Java-Typ für Handler

i4 java.lang.Integer int

double java.lang.Double double

boolean java.lang.Boolean boolean

string java.lang.String java.lang.String

dateTime.iso8601 java.util.Date java.util.Date

base64 byte[] byte[]

array java.lang.Object[] java.lang.Object[]

struct java.util.Map java.util.Map

�

"������������������'��������
	�������6�$������������#)��������$�
-(.��������������������������-(.�"��
$���!�"����������$���
�����������"����������
$�����'���
������"�����;'!�"����������
�'����� ���
	��� ���� ����'���

����� ��� 2���� #)�� ���� �
#�
#� ����
XmlRpcClient�(��
���� execute!� "��� "�����;'��� ���� �������� �'�����
���������������$���������!��)�������;'�������,����������
���!�
void�(��
����� ����� ���� ,�������(��
����� ���
�� ����
��!� "���
1���� null� ���� ������ ���� ���
$�������� ���
� ���� �)�����������
����
��!�

�

�����������
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(��� ������$$� 4!8� ����� ���� ,���
��
��� ���� �����
��������
"�����;'������������������!�

�

import org.apache.xmlrpc.server.*;
import org.apache.xmlrpc.webserver.*;

public class DatentypTestServer {
public static void main(String[] args) throws Exception {
int port = Integer.parseInt(args[0]);

PropertyHandlerMapping phm = new PropertyHandlerMapping();
phm.addHandler("test", DatentypTest.class);

WebServer webServer = new WebServer(port);
XmlRpcServer server = webServer.getXmlRpcServer();
server.setHandlerMapping(phm);
webServer.start();

}
}

�

"��� ,�������*������ DatentypTest� ���
	��� #)�� :����� -(.�����
"�����;'����������$��
���!�

�

import java.util.*;
import java.io.*;

public class DatentypTest {
// Ganzzahl
public int testInt(int x) {
return x;

}

// Gleitkommazahl
public double testDouble(double x) {
return x;

}

// Wahrheitswert
public boolean testBoolean(boolean x) {
return x;

}

// Zeichenkette
public String testString(String x) {
return x;

}

// Datum/Zeit
public Date testDateTime(Date x) {
return x;

}


��
���������

��������-� �!�	#�	�
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// Binärdaten
public byte[] testBase64() throws IOException {
InputStream in = new FileInputStream("java.gif");
ByteArrayOutputStream out = new ByteArrayOutputStream();
int c;
while ((c = in.read()) != -1) {
out.write(c);

}
in.close();
return out.toByteArray();

}

// Array
public Object[] testArray(Object[] x) {
return x;

}

// Struktur
public Map testStruct(Map x) {
return x;

}
}
�

�

"���*������DatentypTestClient����
	���#)��:�����-(.�����"�����;'�
�����
#�
#������
��
/����������$��
���!�

�

import java.util.*;
import java.io.*;
import java.net.*;
import org.apache.xmlrpc.client.*;

public class DatentypTestClient {
public static void main(String args[]) throws Exception {
URL url = new URL(args[0]);
String typ = args[1];

XmlRpcClientConfigImpl config = new XmlRpcClientConfigImpl();
config.setServerURL(url);
XmlRpcClient client = new XmlRpcClient();
client.setConfig(config);

// Ganzzahl
if (typ.equals("int")) {
System.out.println(typ);
Object[] params = {1234};
int r = (Integer) client.execute("test.testInt", params);
System.out.println(r);
System.out.println();

}
// Gleitkommazahl
else if (typ.equals("double")) {
System.out.println(typ);
Object[] params = {123.456};
double r = (Double) client.execute("test.testDouble", params);

��������-� ��������
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System.out.println(r);
System.out.println();

}
// Wahrheitswert
else if (typ.equals("boolean")) {
System.out.println(typ);
Object[] params = {true};
boolean r = (Boolean) client.execute(

"test.testBoolean", params);
System.out.println(r);
System.out.println();

}
// Zeichenkette
else if (typ.equals("string")) {
System.out.println(typ);
Object[] params = {"<-- A & O -->"};
String r = (String) client.execute("test.testString", params);
System.out.println(r);
System.out.println();

}
// Datum/Zeit
else if (typ.equals("dateTime")) {
System.out.println(typ);
Object[] params = {new Date()};
Date r = (Date) client.execute("test.testDateTime", params);
System.out.println(r);
System.out.println();

}
// Binärdaten
else if (typ.equals("base64")) {
System.out.println(typ);
Object[] params = {};
byte[] r = (byte[]) client.execute("test.testBase64", params);
OutputStream out = new FileOutputStream("test.gif");
for (int i = 0; i < r.length; i++) {
out.write(r[i]);

}
out.flush();
out.close();
System.out.println();

}
// Array
else if (typ.equals("array")) {
System.out.println(typ);
Object[] array = {"Das ist ein String", 4711};
Object[] params = {array};
Object[] r = (Object[]) client.execute(

"test.testArray", params);
for (Object obj : r) {
System.out.println(obj);

}
System.out.println();

}
// Struktur
else if (typ.equals("struct")) {
System.out.println(typ);
Map map = new HashMap();
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map.put("Vorname", "Hugo");
map.put("Nachname", "Meier");
Object[] params = {map};
Map r = (Map) client.execute("test.testStruct", params);
System.out.println(r.get("Vorname") + " " + r.get("Nachname"));
System.out.println();

}
// XmlRpcException
else if (typ.equals("fault")) {
System.out.println(typ);
Object[] params = {};
int r = (Integer) client.execute("test.testFault", params);
System.out.println(r);
System.out.println();

}
}

}
�

�

?)��:�����-(.�����"�����;'���������
���$�?����������

G� ���� ����$��������� �$� -(.�"��
$���� ���� -(.�������#�����
�<value>���� %��

G� ���� �)����������� �$� -(.�"��
$���� ���� -(.�������������
�<value>���� �
���

G� �����
������������������

�
#��#)
��!�

�

-(.�������#����<�

<i4>1234</i4>

-(.������������<�

<i4>1234</i4>

�
�����������������������$$�<�

1234

�

-(.�������#����<�

<double>123.456</double>

-(.������������<�

<double>123.456</double>

�

.��������

.����"���������



4!8���-(.�����"�����;'��� 8A@

�
�����������������������$$�<�

123.456

�

-(.�������#����<�

<boolean>1</boolean>

-(.������������<�

<boolean>1</boolean>

�
�����������������������$$�<�

true

�

-(.�������#����<�

&lt;-- A &amp; O --&gt;

-(.������������<�

&lt;-- A &amp; O --&gt;

�
�����������������������$$�<�

<-- A & O -->

1��������
���������"�����;'��������������%������<string>�
�����
������!�"���=���
���<%�>�
���&�
��������-(.������������������
���
���������
���
$�������!�

�

-(.�������#����<�

<dateTime.iso8601>20060809T16:38:34</dateTime.iso8601>

-(.������������<�

<dateTime.iso8601>20060809T16:38:34</dateTime.iso8601>

�
�����������������������$$�<�

Wed Aug 09 16:38:34 CEST 2006

�

"���-(.�������#��������
	��������<value>����!�

-(.������������<�

<base64>R0lGODlhNABYAPcAAP...</base64>

-(.������
��������������
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�)���������!�8F�+��� ����

&��	���� ��	��

2������"�����

���
�32����

/��4	������



4���-(.���$����������
����������-(.���� �8AF�

���B�
''�������+��	����������������������+��#����������:�������
4�+����������!�"�����4�+����������$���,��#������C�����&&�=���
���
A� L� Z%� a� L� z%� 0� L� 9%� +%� /� 
��� =� �������� �http://www.ietf.org/rfc/
rfc2045.txt !�

�
�����������������������$$�<�

"�����������'���
��������)������������"������������"������� �+���!�

�

-(.�������#����<�

<array>
<data>
<value>Das ist ein String</value>
<value><i4>4711</i4></value>

</data>
</array>

-(.������������<�

<array>
<data>
<value>Das ist ein String</value>
<value><int>4711</int></value>

</data>
</array>

�
�����������������������$$�<�

Das ist ein String
4711
�

-(.�������#����<�

<struct>
<member>
<name>Nachname</name>
<value>Meier</value>

</member>
<member>
<name>Vorname</name>
<value>Hugo</value>

</member>
</struct>

�

-(.������������<�

<struct>
<member>
<name>Nachname</name>
<value>Meier</value>

</member>
<member>
<name>Vorname</name>

�		���

!�	
"�
	�
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<value>Hugo</value>
</member>

</struct>

�

�
�����������������������$$�<�

Hugo Meier
�

��������������
���
$����$��;'�XmlRpcException��
����/��%��������
(��
����testFault����
���>�������!�

"�����$'������-(.������������<�

<?xml version="1.0" encoding="UTF-8"?>
<methodRespose>
<fault><value><struct>
<member>
<name>faultString</name>
<value>No such handler: test.testFault</value>

</member>
<member>
<name>faultCode</name>
<value><i4>0</i4></value>

</member>
</struct></value></fault>

</methodResponse>

�
�����<�

org.apache.xmlrpc.XmlRpcException: No such handler: test.testFault

�

"���������$$�MyReporter���������
����������%�
$����������
���
�������
�����������
�����
��
����"������
#�
����
���!��

����!�
���������"�������#)����������
�����$	9����
���9�������
.���"������%����������������$$�$���Strg+C�������������!�

�

import java.io.*;
import java.net.*;

public class MyReporter extends Thread {
private static OutputStream logRequest;
private static OutputStream logResponse;
private static ServerSocket srv;
private static int counter;

private InputStream fromClient;
private OutputStream toServer;

public MyReporter(InputStream fromClient, OutputStream toServer) {
this.fromClient = fromClient;
this.toServer = toServer;

}

�
 ������

������	��	�
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public void run() {
try {
int c;
logRequest.write(("#" + counter + "\r\n").getBytes());
while ((c = fromClient.read()) != -1) {
logRequest.write(c);
toServer.write(c);

}
}
catch (IOException e) { }

try {
logRequest.write("\r\n\r\n".getBytes());

}
catch (IOException e) { }

}

public static void main(String[] args) {
int port = Integer.parseInt(args[0]);
String remoteHost = args[1];
int remotePort = Integer.parseInt(args[2]);
String file1 = args[3];
String file2 = args[4];

// ShutdownHook registrieren
Runtime.getRuntime().addShutdownHook(new Thread() {
public void run() {
try {
if (logRequest != null) {
logRequest.flush();
logRequest.close();

}
if (logResponse != null) {
logResponse.flush();
logResponse.close();

}
if (srv != null)
srv.close();

}
catch (IOException e) { }

}
});

try {
logRequest = new FileOutputStream(file1);
logResponse = new FileOutputStream(file2);
srv = new ServerSocket(port);

while (true) {
Socket client = srv.accept();
InputStream fromClient = client.getInputStream();
OutputStream toClient = client.getOutputStream();

Socket socket = new Socket(remoteHost, remotePort);
InputStream fromServer = socket.getInputStream();
OutputStream toServer = socket.getOutputStream();
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counter++;

// Weiterleitung vom Client an den Server
(new MyReporter(fromClient, toServer)).start();

// Weiterleitung vom Server an den Client
int c;
logResponse.write(("#" + counter + "\r\n").getBytes());
while ((c = fromServer.read()) != -1) {
logResponse.write(c);
toClient.write(c);

}
logResponse.write("\r\n\r\n".getBytes());

toClient.flush();
client.close();
socket.close();

}
}
catch (SocketException e) { }
catch (IOException e) {
System.err.println(e);

}
}

}
�

�

�

�

��$'�������<�

javac –sourcepath src -cp %XMLRPC_PATH% -d build stc/*.java

�

MyReporter ���������*�$$��������������=���� <�

start java -cp build MyReporter 40000 localhost 50000
logRequest.txt logResponse.txt

�����5
� �+�*�����
	�������,������#������
�������� ��� �+�*������
,�������������!�

�

��������������<

start java -cp build;%XMLRPC_PATH% DatentypTestServer 50000�

�����������
������	��	����������
(--�
���	����
����

�����	���
��

Client MyReporter Server

fromClient

toClient

toServer

fromServer

logRequest logResponse

Port: 40000 Port: 50000
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����������������*�$$��������������=���� <

java -cp build;%XMLRPC_PATH% DatentypTestClient http://localhost:40000
int

...

�

��$� %
	���&��"������
����
���
"���+���'������������*�'������������%�������$'��>��"�������
��
�
���� $��� ,��#�� ���#��
��� 
��� �
��$$������������ -(.�����
�;'����������#)��-(.����������������?��$��� �����#��$���������
�����/����!�

�

"���,�������*������Warenkorb�������������������
������+������'��
���������$�������������
������%�����%��	�� �
����������������$��
Vector�D�:����
��������������#���������(��
�������<�

int addPosition(int id, String name, double preis, int menge)
#)��������������������!��

Object[] getPositionen()
���#���� ����� ����������� ����1���������!� 2����� ����;���$���� ����
�)���������������������������������������;%������������$���������
������
��� ������ ��������� ���
	��!� +���� 4!F� ������ ���� �
��
/�����
-(.����
��
�!�

�

�
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���������

�����������
&�	��"�	'��� �
�		���#����		�� �

<array>
<data>
<value>

</value>
<value>

</value>
</data>

</array>

<array>
<data>

</data>
</array>

<value><i4>1000</i4></value>
<value>Hammer</value>
<value><double>2.5</double></value>
<value><i4>10</i4></value>

<array>
<data>

</data>
</array>

<value><i4>1010</i4></value>
<value>Zange</value>
<value><double>3.99</double></value>
<value><i4>8</i4></value>
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public class Position {
private int id;
private String name;
private double preis;
private int menge;

public Position(int id, String name, double preis, int menge) {
this.id = id;
this.name = name;
this.preis = preis;
this.menge = menge;

}

public Object[] getPosition() {
Object[] array = new Object[4];
array[0] = id;
array[1] = name;
array[2] = preis;
array[3] = menge;
return array;

}
}

import java.util.*;

public class Warenkorb {
private static Vector<Position> korb = new Vector<Position>();

public int addPosition(int id, String name, double preis,
int menge) {

korb.add(new Position(id, name, preis, menge));
return 1;

}

public Object[] getPositionen() {
Vector v = new Vector();
for (Position pos : korb) {
v.add(pos.getPosition());

}
return v.toArray();

}
}
�

�

import org.apache.xmlrpc.server.*;
import org.apache.xmlrpc.webserver.*;

public class Server {
public static void main(String[] args) throws Exception {
int port = Integer.parseInt(args[0]);

PropertyHandlerMapping phm = new PropertyHandlerMapping();
phm.addHandler("warenkorb", Warenkorb.class);
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WebServer webServer = new WebServer(port);
XmlRpcServer server = webServer.getXmlRpcServer();
server.setHandlerMapping(phm);
webServer.start();

}
}
�

�

import java.util.*;
import java.net.*;
import org.apache.xmlrpc.client.*;

public class Client {
public static void main(String args[]) throws Exception {
URL url = new URL(args[0]);
XmlRpcClientConfigImpl config = new XmlRpcClientConfigImpl();
config.setServerURL(url);
XmlRpcClient client = new XmlRpcClient();
client.setConfig(config);

Object[] params1 = {1000, "Hammer", 2.5, 10};
client.execute("warenkorb.addPosition", params1);

Object[] params2 = {1010, "Zange", 3.99, 8};
client.execute("warenkorb.addPosition", params2);

Object[] params3 = {};
Object[] result = (Object[]) client.execute(
"warenkorb.getPositionen", params3);

for (Object obj : result) {
Object[] array = (Object[]) obj;
System.out.println("Id: " + (Integer) array[0]);
System.out.println("Name: " + (String) array[1]);
System.out.println("Preis: " + (Double) array[2]);
System.out.println("Menge: " + (Integer) array[3]);
System.out.println();

}
}

}
�

�
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���������
��������������������������(;�M.�"�����������������
$����������������)'#����������������'���
���!�

�

create table person (
persid integer not null auto_increment,
name varchar(30),
vorname varchar(30),
gebdatum date,
primary key (persid)

)

create table adresse (
adressid integer not null auto_increment,
persid integer not null,
plz char(5),
ort varchar(30),
primary key (adressid),
foreign key (persid) references person (persid)

)
�

"���*������PersonQuery����
	�������(��
�����

ArrayList<Person> getPersonen(String name)%

����$���,��#�������
�
�����##��name%������
�
�������������1����
�����=���
�������%�
���_����
���������#%��������"������������
�
��������%� ������6�$�����$�*������
$�����'���
��%� �
�
�� 
���
����� .����� ���� Person�D�:������ �
�)�����#���!� ���� Person�D�:����
���
	��� ����� .����� ���� $/����
�������� $�
������ Adresse�
D�:�����!�

�

�

�

import java.util.*;
import java.text.*;

public class Person {
private String name;
private String vorname;
private Date gebdatum;
private ArrayList<Adresse> adressen;
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Person

name

vorname

gebdatum

adressen

Adresse

plz

ort

1 0..*



4���-(.���$����������
����������-(.���� �858�

public void setName(String name) {
this.name = name;

}

public String getName() {
return name;

}

public void setVorname(String vorname) {
this.vorname = vorname;

}

public String getVorname() {
return vorname;

}

public void setGebdatum(Date gebdatum) {
this.gebdatum = gebdatum;

}

public Date getGebdatum() {
return gebdatum;

}

public void setAdressen(ArrayList<Adresse> adressen) {
this.adressen = adressen;

}

public ArrayList<Adresse> getAdressen() {
return adressen;

}

public void print() {
System.out.println("Name: " + name);
System.out.println("Vorname: " + vorname);

SimpleDateFormat f = new SimpleDateFormat("dd.MM.yyyy");
if (gebdatum != null)
System.out.println("Gebdatum: " + f.format(gebdatum));

else
System.out.println("Gebdatum: null");

if (adressen != null) {
for (Adresse adr : adressen) {
adr.print();

}
}

}
}
�

public class Adresse {
private String plz;
private String ort;

public void setPlz(String plz) {
this.plz = plz;

}

��	�  ��
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public String getPlz() {
return plz;

}

public void setOrt(String ort) {
this.ort = ort;

}

public String getOrt() {
return ort;

}

public void print() {
System.out.println("PLZ :" + plz);
System.out.println("Ort :" + ort);

}
}
�

�

import java.io.*;
import java.util.*;
import java.sql.*;

public class PersonQuery {
private String url;
private String user;
private String password;

public PersonQuery() {
try {
InputStream input = this.getClass().getResourceAsStream(
"dbconnect.properties");

Properties prop = new Properties();
prop.load(input);
input.close();
String driver = prop.getProperty("driver");
url = prop.getProperty("url");
user = prop.getProperty("user");
password = prop.getProperty("password");
Class.forName(driver);

}
catch (Exception e) {
System.err.println(e);

}
}

public ArrayList<Person> getPersonen(String name) {
ArrayList<Person> personen = new ArrayList<Person>();
Connection con = null;

try {
con = DriverManager.getConnection(url, user, password);
String sql = "select persid, name, vorname, gebdatum " +
"from person where name like ? order by name, vorname";

PreparedStatement pstmt = con.prepareStatement(sql);
pstmt.setString(1, name);
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ResultSet rs = pstmt.executeQuery();

while (rs.next()) {
Person p = new Person();
int persid = rs.getInt(1);
p.setName(rs.getString(2));
p.setVorname(rs.getString(3));
p.setGebdatum(rs.getDate(4));
p.setAdressen(getAdressen(persid, con));
personen.add(p);

}

rs.close();
pstmt.close();

}
catch (SQLException e) {
System.err.println(e);

}
finally {
try {
if (con != null)
con.close();

}
catch (SQLException e) { }
return personen;

}
}

private ArrayList<Adresse> getAdressen(int persid, Connection con) {
ArrayList<Adresse> adressen = new ArrayList<Adresse>();

try {
String sql = "select plz, ort from adresse " +
"where persid = ? order by plz";

PreparedStatement pstmt = con.prepareStatement(sql);
pstmt.setInt(1, persid);
ResultSet rs = pstmt.executeQuery();
while (rs.next()) {
Adresse a = new Adresse();
a.setPlz(rs.getString(1));
a.setOrt(rs.getString(2));
adressen.add(a);

}

rs.close();
pstmt.close();

}
catch (Exception e) {
System.err.println(e);

}
finally {
return adressen;

}
}
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// Testprogramm
public static void main(String[] args) throws Exception {
PersonQuery query = new PersonQuery();
ArrayList<Person> personen = query.getPersonen("%");
for (Person pers : personen) {
pers.print();
System.out.println();

}
}

}
�

"��� "+�0������
���'���$����� ��#������ ���
� ��� ���� "������
�'�������+�	���	��� !� "���(��
���� getPersonen� ����� 
���
	�����
����-(.����������������������main !�
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�� +���� 4!3� ��� ����� #)�� -(.����� ����������
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"����$� =����� ������� ���� �������,��#��������� PersonHelper� 
���
AdresseHelper!��������
������:�������������������
��(��
����<�����%�
��������Adresse�����!�Person�D�:���������������������#��$����%�
���
����%������
������������������
$�����Adresse�����!�Person�D�:����
����
��!���������������
#����������������%� ����������
#������������
���������/����!�

�

import java.util.*;

public class AdresseHelper {
private final static String PLZ = "plz";
private final static String ORT = "ort";

public static Map toMap(Adresse adr) {
Map map = new HashMap();

String plz = adr.getPlz();
if (plz != null)
map.put(PLZ, plz);

String ort = adr.getOrt();
if (ort != null)
map.put(ORT, ort);

return map;
}

public static Adresse fromMap(Map map) {
Adresse adr = new Adresse();

Object obj = map.get(PLZ);
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if (obj != null)
adr.setPlz((String) obj);

obj = map.get(ORT);
if (obj != null)
adr.setOrt((String) obj);

return adr;
}

}
�

import java.util.*;

public class PersonHelper {
private final static String NAME = "name";
private final static String VORNAME = "vorname";
private final static String GEBDATUM = "gebdatum";
private final static String ADRESSEN = "adressen";

public static Map toMap(Person pers) {
Map map = new HashMap();

String name = pers.getName();
if (name != null)
map.put(NAME, name);

String vorname = pers.getVorname();
if (vorname != null)
map.put(VORNAME, vorname);

Date gebdatum = pers.getGebdatum();
if (gebdatum != null)
map.put(GEBDATUM, gebdatum);

ArrayList<Adresse> adressen = pers.getAdressen();
if (adressen != null) {
Object[] array = new Object[adressen.size()];
int i = 0;
for (Adresse adr : adressen) {
array[i++] = AdresseHelper.toMap(adr);

}
map.put(ADRESSEN, array);

}

return map;
}

public static Person fromMap(Map map) {
Person pers = new Person();

Object obj = map.get(NAME);
if (obj != null)
pers.setName((String) obj);
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obj = map.get(VORNAME);
if (obj != null)
pers.setVorname((String) obj);

obj = map.get(GEBDATUM);
if (obj != null)
pers.setGebdatum((Date) obj);

obj = map.get(ADRESSEN);
if (obj != null) {
ArrayList<Adresse> adressen = new ArrayList<Adresse>();
for (Object o : (Object[]) obj) {
adressen.add(AdresseHelper.fromMap((Map) o));

}
pers.setAdressen(adressen);

}

return pers;
}

}

�

"��� ,������� getPersonen� ���� *������ PersonQueryHandler� �
���� ����
PersonQuery�(��
���� getPersonen� 
��� �����#��$����� ���� Person�
D�:����!� �)����������� ���� ���� ����;� ����(�'�!� ����� :����(�'�
����'���
����������#
�������������!�+����4!4� �������������������
�����������#��$�����!�

�

�

import java.util.*;

public class PersonQueryHandler {
private static PersonQuery query = new PersonQuery();

public Object[] getPersonen(String name) {
ArrayList<Person> personen = query.getPersonen(name);
Object[] array = new Object[personen.size()];
if (personen != null) {
int i = 0;
for (Person pers : personen) {
array[i++] = PersonHelper.toMap(pers);

}
}
return array;

}
}
�

�
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�

�

import org.apache.xmlrpc.server.*;
import org.apache.xmlrpc.webserver.*;

public class Server {
public static void main(String[] args) throws Exception {
int port = Integer.parseInt(args[0]);

PropertyHandlerMapping phm = new PropertyHandlerMapping();
phm.addHandler("personQuery", PersonQueryHandler.class);

WebServer webServer = new WebServer(port);
XmlRpcServer server = webServer.getXmlRpcServer();
server.setHandlerMapping(phm);
webServer.start();

}
}
�

�

import java.util.*;
import java.net.*;
import org.apache.xmlrpc.client.*;

public class Client {
public static void main(String args[]) throws Exception {
URL url = new URL(args[0]);
String name = args[1];

XmlRpcClientConfigImpl config = new XmlRpcClientConfigImpl();
config.setServerURL(url);
XmlRpcClient client = new XmlRpcClient();
client.setConfig(config);

Object[] params = {name};
Object result = client.execute("personQuery.getPersonen", params);
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if (result != null) {
for (Object obj : (Object[]) result) {
Person pers = PersonHelper.fromMap((Map) obj);
pers.print();
System.out.println();

}
}

}
}
�

,���� ����� :���� (�'� ���� ���� execute� �����#������ ����;�� ��� �����
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��"���������
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������$$�4!5!�

�

�

public interface Echo {
String getEcho(String s);
String getEchoWithDate(String s);

}
�

�

import java.util.*;
import java.text.*;

public class EchoImpl implements Echo {
public String getEcho(String s) {
return s;

}

public String getEchoWithDate(String s) {
SimpleDateFormat f = new SimpleDateFormat("dd.MM.yyyy HH:mm:ss");
return "[" + f.format(new Date()) + "] " + s;

}
}
�
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"��� ���$� �
#�
#� ���� (��
���� addHandler� ���
����� *�;� #)�� ����
,�������*������$
���$�����$������N
���#���������6�$������� $�

��	���� �7Paket+Interface �)���������$$��!��

�

import org.apache.xmlrpc.server.*;
import org.apache.xmlrpc.webserver.*;

public class EchoServer {
public static void main(String[] args) throws Exception {
int port = Integer.parseInt(args[0]);

PropertyHandlerMapping phm = new PropertyHandlerMapping();
phm.addHandler("Echo", EchoImpl.class);

WebServer webServer = new WebServer(port);
XmlRpcServer server = webServer.getXmlRpcServer();
server.setHandlerMapping(phm);
webServer.start();

}
}

�

�
#�����������������������
�����
������XmlRpcClient�D�:����client�
��������
$��
#�
#��������#�������(��
�������
���%� ���������
�
�	�
��������&�����������*������

org.apache.xmlrpc.client.util.ClientFactory

����#���������
��<�

ClientFactory factory = new ClientFactory(client);

�

"���ClientFactory�(��
�����

Object newInstance(Class c)

�����$��� ��$� &����#����Echo.class� ���� ���
$���� �
#���
#��!� =
�
�)�������#���� ����� ����� &$'��$������
��� ������� &����#����%� ����
�������client��
���%�
$��������#������(��
�����
#�
�
#��<�

Echo echo = (Echo) factory.newInstance(Echo.class);

6
���/���������Echo�(��
������
#���
#���������%��!+!�

String s = echo.getEcho("Hallo");

�

import java.net.*;
import org.apache.xmlrpc.client.*;
import org.apache.xmlrpc.client.util.ClientFactory;

public class EchoClient {
public static void main(String args[]) throws Exception {
URL url = new URL(args[0]);
XmlRpcClientConfigImpl config = new XmlRpcClientConfigImpl();
config.setServerURL(url);
XmlRpcClient client = new XmlRpcClient();

)���!�	#�	�
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client.setConfig(config);

ClientFactory factory = new ClientFactory(client);
Echo echo = (Echo) factory.newInstance(Echo.class);

String s = echo.getEcho("Hallo");
System.out.println(s);

String t = echo.getEchoWithDate("Hallo");
System.out.println(t);

}
}

�

��)� *����
��+�,
��-��.�
������
(��� ���� #��������� WebServer�(��
����� ����� ����1��������� �
��
�����$$���� �������� ���� (��
�����
#�
#� ���������� ���!� �������
���!�

�

void setParanoid(boolean p)
��
������ ���� ?�����
��� ���� &����������� ���� �true � ���!� �
���
�false !� "���1��������� ����'������ ��������$	9��� ��#������ ������
&����������!� (��� true� ����� �
�	�
��� ������ �������0������
���
����'�����!

void acceptClient(String address)
#)�������&����������address���������� �����	��"������	����$�
���	� 

 ��� ���!� address� ����� *� ���
�����%� 
$� ������6
$$��������� ���
�
������ ��!+!� 194.94.124.* !� acceptClient� ������ �
�%� ������
setParanoid(true) �
#���
#����
���!�

void denyClient(String address)
#)��� ���� &����������address� ��������� ��� ��	� �
 �� ����  ����� $�

��	�  ������!�address������*����
�����%�
$�������6
$$���������
���
������ ��!+!� 194.94.124.* !� denyClient� ������ �
�%� ������
setParanoid(true)��
#���
#����
���!�

�

"��� #�������� +���'���� ������ ���� �������� ���� &��?�����
��!� "���
.����� ���� ����'�������� �accept � ���!� �
�����
��������� �deny � &��
���������������������'���;�"�������+�*�������$$��!��

+���'���<�
accept: 127.0.0.1 10.108.105.* 10.108.1.51

�

�
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�
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import org.apache.xmlrpc.server.*;
import org.apache.xmlrpc.webserver.*;
import java.util.*;
import java.io.*;

public class EchoServer {
public static void main(String[] args) throws Exception {
int port = Integer.parseInt(args[0]);

PropertyHandlerMapping phm = new PropertyHandlerMapping();
phm.addHandler("echo", Echo.class);

WebServer webServer = new WebServer(port);
webServer.setParanoid(true);

FileInputStream in = new FileInputStream("ip.txt");
Properties ip = new Properties();
ip.load(in);
in.close();

String addr = ip.getProperty("accept");
if (addr != null) {
StringTokenizer st = new StringTokenizer(addr, " ");
while (st.hasMoreTokens())
webServer.acceptClient(st.nextToken());

}

addr = ip.getProperty("deny");
if (addr != null) {
StringTokenizer st = new StringTokenizer(addr, " ");
while (st.hasMoreTokens())
webServer.denyClient(st.nextToken());

}

XmlRpcServer server = webServer.getXmlRpcServer();
server.setHandlerMapping(phm);
webServer.start();

}
}
�
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�!��

�

"���*�������

org.apache.xmlrpc.webserver.XmlRpcServletServer

�����
������������XmlRpcServer 
���������������#��������(��
���<�

void execute(javax.servlet.http.HttpServletRequest,
javax.servlet.http.HttpServletResponse)
throws javax.servlet.ServletException, java.io.IOException

���� ������������ ���� -(.�������#����� 
��� ���#���� ���� -(.�����
���������
�)��!�

"����� (��
���� ����� �
�� ��
�� ���#��
� ��� ���� doPost�(��
����
������������������
����������!�

�

"���#������������������*������xmlrpc.AbstractXmlRpcServlet�����������

�����������+�����������#)�����������������!�

�

package xmlrpc;

import java.io.*;
import javax.servlet.*;
import javax.servlet.http.*;
import org.apache.xmlrpc.*;
import org.apache.xmlrpc.webserver.*;
import org.apache.xmlrpc.server.*;

public abstract class AbstractXmlRpcServlet extends HttpServlet {
private XmlRpcServletServer server;

public final void init(ServletConfig config)
throws ServletException {

super.init(config);
try {
PropertyHandlerMapping phm = new PropertyHandlerMapping();
addHandlers(phm);
server = new XmlRpcServletServer();
server.setHandlerMapping(phm);

}
catch (XmlRpcException e) {
throw new ServletException(e);

}
}
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public abstract void addHandlers(PropertyHandlerMapping phm)
throws XmlRpcException;

public final void doPost(HttpServletRequest request,
HttpServletResponse response) throws ServletException,
IOException {

server.execute(request, response);
}

}
�

�

=
��"�$����������� ���� ����*������echo.EchoServlet� ����������� ���
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�������������!�

�

package echo;

import org.apache.xmlrpc.*;
import org.apache.xmlrpc.server.*;
import xmlrpc.AbstractXmlRpcServlet;

public class EchoServlet extends AbstractXmlRpcServlet {
public void addHandlers(PropertyHandlerMapping phm)
throws XmlRpcException {

phm.addHandler("echo", Echo.class);
}

}
�

"���
���������������*������echo.Echo�����'���
���������������$$�
4!5� ������������ *�����!� "��� �������� C������
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package�*��
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"���)�����������*�������AbstractXmlRpcServlet%�EchoServlet�
���Echo�
��
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��� 2���"�������
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$89���'�����������!�

�

"���"�����'�����������'+*���
�������#���������&�
���<�

<?xml version="1.0" encoding="ISO-8859-1"?>
<web-app xmlns="http://java.sun.com/xml/ns/j2ee"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:schemaLocation="http://java.sun.com/xml/ns/j2ee web-app_2_4.xsd"
version="2.4">

<servlet>
<servlet-name>EchoServlet</servlet-name>
<servlet-class>echo.EchoServlet</servlet-class>

</servlet>
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<servlet-mapping>
<servlet-name>EchoServlet</servlet-name>
<url-pattern>/servlet/echo</url-pattern>

</servlet-mapping>
</web-app>
�
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<CATALINA_HOME>\conf\Catalina\localhost
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"����������EchoClient�����'���
�����������
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��������������http://www.ietf.org/rfc/rfc2617.txt !� �

"���*������XmlRpcClientConfigImpl �������
����
�����(��
�����

void setBasicUserName(String user) 
���
void setBasicPassword(String password)!�

user� 
��� password� ������� ���
� ��$� /� �01
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Authorization: Basic aHVnbzpvZ3Vo

EaHVnbzpvZ3VoE� ����� ���
� ��$� +���4F�0��#�
���� �
#� �����
�������������
�Ehugo:oguhE����������!�

�

�

import java.net.*;
import org.apache.xmlrpc.client.*;

public class EchoClient {
public static void main(String args[]) throws Exception {
URL url = new URL(args[0]);
String user = args[1];
String password = args[2];

XmlRpcClientConfigImpl config = new XmlRpcClientConfigImpl();
config.setServerURL(url);
config.setBasicUserName(user);
config.setBasicPassword(password);
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XmlRpcClient client = new XmlRpcClient();
client.setConfig(config);

Object[] params = {"Hallo"};
String s = (String) client.execute("echo.getEcho", params);
System.out.println(s);

String t = (String) client.execute(
"echo.getEchoWithDate", params);

System.out.println(t);
}

}
�

��$����$
��� #)�������
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����#�����
������#��
������������!�"���
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�

<?xml version="1.0" encoding="ISO-8859-1"?>
<web-app xmlns="http://java.sun.com/xml/ns/j2ee"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:schemaLocation="http://java.sun.com/xml/ns/j2ee web-app_2_4.xsd"
version="2.4">

<servlet>
<servlet-name>EchoServlet</servlet-name>
<servlet-class>echo.EchoServlet</servlet-class>

</servlet>

<servlet-mapping>
<servlet-name>EchoServlet</servlet-name>
<url-pattern>/servlet/echo</url-pattern>

</servlet-mapping>

<security-constraint>
<web-resource-collection>
<web-resource-name>echo</web-resource-name>
<url-pattern>/servlet/echo</url-pattern>

</web-resource-collection>
<auth-constraint>
<role-name>user</role-name>

</auth-constraint>
</security-constraint>

<login-config>
<auth-method>BASIC</auth-method>
<realm-name>Test</realm-name>

</login-config>

<security-role>
<role-name>user</role-name>

</security-role>
</web-app>
�
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<CATALINA_HOME>\conf\tomcat-users.xml

�����������<�

<tomcat-users>
<role rolename="user"/>
<user username="hugo" password="oguh" roles="user"/>

</tomcat-users>
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keytool -genkey
-dname "CN=localhost, OU=FB 08, O=Hochschule Niederrhein, C=DE"
-alias tomcat -keyalg RSA -validity 60 -keystore keystore
-keypass tomcat -storepass tomcat

keytool -export -rfc -alias tomcat -file tomcat.cer
-keystore keystore -storepass tomcat�

�"��� ������� *�$$������ ����� �$�"D��?������� :������� ��� ������
=���������
�����! �

�

&��<CATALINA_HOME>\conf\server.xml ������
������*���������#)������
�����IFF@���������
���<�

<Connector port="8443" maxHttpHeaderSize="8192"
maxThreads="150" minSpareThreads="25" maxSpareThreads="75"
enableLookups="false" disableUploadTimeout="true"
acceptCount="100" scheme="https" secure="true"
clientAuth="false" sslProtocol="TLS"
keystoreFile="<Verzeichnis>/keystore"
keystorePass="tomcat" />

�

�

!!��


��
���������

,�����
	�������
�� �!�	#�	 �

�	����,�� ��	��

 �	#�	+*���



4���-(.���$����������
����������-(.���� �88I�

�
#� ���� ������������ ����� ���� =����#����� ��� ���� �'���
����
�	
 � ��	���$'�������!�

�

keytool -import -noprompt -alias tomcat -file tomcat.cer
-keystore truststore -storepass catalina

�"���*�$$����������$�"D��?����������������=���������
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�#����$���������<�

java -Djavax.net.ssl.trustStore=truststore
-Djavax.net.ssl.trustStorePassword=catalina
-cp build;%XMLRPC_PATH% EchoClient
https://localhost:8443/xmlrpc/servlet/echo hugo oguh
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public class Position implements java.io.Serializable {
private int id;
private String name;
private double preis;
private int menge;

public Position() { }
public Position(int id, String name, double preis, int menge) {
this.id = id;
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this.name = name;
this.preis = preis;
this.menge = menge;

}

public int getId() {
return id;

}

public void setId(int id) {
this.id = id;

}

public String getName() {
return name;

}

public void setName(String name) {
this.name = name;

}

public double getPreis() {
return preis;

}

public void setPreis(double preis) {
this.preis = preis;

}

public int getMenge() {
return menge;

}

public void setMenge(int menge) {
this.menge = menge;

}
}
�

import java.util.*;

public interface Warenkorb {
int addPosition(Position pos);
Vector<Position> getPositionen();

}
�

import java.util.*;

public class WarenkorbImpl implements Warenkorb {
private static Vector<Position> korb = new Vector<Position>();

public int addPosition(Position pos) {
korb.add(pos);
return 1;

}
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public Vector<Position> getPositionen() {
return korb;

}
}
�

(���,��#������*������

org.apache.xmlrpc.server.XmlRpcServerConfigImpl

���������XmlRpcServer�D�:�������#��
������������!�

�

"���XmlRpcServerConfigImpl�(��
����

void setEnabledForExtensions(boolean ext)

�����������true ����!��������������false �������������
����!��

(�����$��
#�
#�����XmlRpcServer�(��
����setConfig ���������*���
#��
�������config�#)��������������������<�setConfig(config)!�

�

import org.apache.xmlrpc.server.*;
import org.apache.xmlrpc.webserver.*;

public class Server {
public static void main(String[] args) throws Exception {
int port = Integer.parseInt(args[0]);

PropertyHandlerMapping phm = new PropertyHandlerMapping();
phm.addHandler("Warenkorb", WarenkorbImpl.class);

WebServer webServer = new WebServer(port);
XmlRpcServer server = webServer.getXmlRpcServer();
XmlRpcServerConfigImpl config = new XmlRpcServerConfigImpl();
config.setEnabledForExtensions(true);
server.setConfig(config);
server.setHandlerMapping(phm);
webServer.start();

}
}
�

"���XmlRpcClientConfigImpl�(��
����

void setEnabledForExtensions(boolean ext)

�����������true ����!��������������false �������������
����!�

�

import java.util.*;
import java.net.*;
import org.apache.xmlrpc.client.*;
import org.apache.xmlrpc.client.util.ClientFactory;

public class Client {
public static void main(String args[]) throws Exception {
URL url = new URL(args[0]);
XmlRpcClientConfigImpl config = new XmlRpcClientConfigImpl();
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config.setServerURL(url);
config.setEnabledForExtensions(true);
XmlRpcClient client = new XmlRpcClient();
client.setConfig(config);

ClientFactory factory = new ClientFactory(client);
Warenkorb korb = (Warenkorb) factory.newInstance(Warenkorb.class);

Position pos1 = new Position(1000, "Hammer", 2.5, 10);
korb.addPosition(pos1);

Position pos2 = new Position(1010, "Zange", 3.99, 8);
korb.addPosition(pos2);

Vector<Position> v = korb.getPositionen();
for (Position pos : v) {
System.out.println("Id: " + pos.getId());
System.out.println("Name: " + pos.getName());
System.out.println("Preis: " + pos.getPreis());
System.out.println("Menge: " + pos.getMenge());
System.out.println();

}
}

}
�
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"������������������<�

id nachname vorname telefon email

1 Meier Hugo 02102/112233 h.meier@xyz.de

...

"���������������

G� ����������������#�����<�

boolean add(String nachname, String vorname, String telefon,
String email)

G� ���������������/��
��<�

boolean remove(int id)

G� ����������	����
#������<�

Object[] getAll()

G� �����	����
�
��<�

Object[] lookup(String spalte, String muster)
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Funktion Parameter

getAll <url>

remove <url> <id>

lookup <url> <spalte> <muster>

add <url> <nachname> <vorname> <telefon> <email>

@!�� ����������� ���� ���� ���	��
��� �
�� �
#����� 8� ������ �������
$��� ���#���
���D���#�	�
�%�$��� ��$����
�������������
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����������������"
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F!�� ���� -(.������������ ����� ����������� 
��� �
�������������� ���
������"������������������<�

��� '������ � �����������
hugo 2006-05-13 08:01:43 2006-05-13 12:15:43�
hugo 2006-05-13 13:10:12 2006-05-13 15:45:02
hugo 2006-05-13 16:25:11�
...�

"���������������

G� +������
���������
�������&"���#�����<�

String setTime(String id)�

G� ����B���$�������
�������&"���#�����<�

String getTotalTime(String id)
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import java.rmi.*;

public interface Echo extends Remote {
String getEcho(String s) throws RemoteException;

}
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import java.rmi.*;
import java.rmi.server.*;

public class EchoImpl extends UnicastRemoteObject implements Echo {
public EchoImpl() throws RemoteException { }

public String getEcho(String s) throws RemoteException {
return s;

}
}
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throws RemoteException {
return s;
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static void bind(String name, Remote obj)
throws java.rmi.AlreadyBoundException,
java.net.MalformedURLException, java.rmi.RemoteException

�����
����
�������,��
��������������
����
���3�2�#
 �name����	����obj�
�����	�� �AlreadyBoundException����	�������.�
$������name������
��
�����
������ ��
 � MalformedURLException� ���	� ������.�
$� ����� 	���
�����������name����

�#����#
���
 �

�

static void rebind(String name, Remote obj)
throws java.net.MalformedURLException, java.rmi.RemoteException
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static void unbind(String name)
throws java.rmi.NotBoundException,
java.net.MalformedURLException, java.rmi.RemoteException
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import java.rmi.*;

public class EchoServer {
public static void main(String args[]) throws Exception {
Remote remote = new EchoImpl();
Naming.rebind("echo", remote);
System.out.println("EchoServer gestartet ...");

}
}
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import java.rmi.*;

public class EchoClient {
public static void main(String args[]) throws Exception {
if (args.length != 2) {
System.err.println("java EchoClient <host> <text>");
System.exit(1);

}

String host = args[0];
String text = args[1];

Echo remote = (Echo) Naming.lookup("//" + host + "/echo");
String received = remote.getEcho(text);
System.out.println(received);

}
}
�

@�

���� 	��� Naming�@�

�	�� lookup� ��
"�
� 	��� <����
� 	��� �
���
3�2�#
� ���� ��
����
��� 3�2�#
$� 	��� ��
��� 	��� A����� CechoC� ���
	���4����
�-������
��������
 ��

static Remote lookup(String name)
throws java.rmi.NotBoundException,
java.net.MalformedURLException, java.rmi.RemoteException

������
�	���4������������	����
���3�2�#
�����	�����
���name�������

������� ��
����
�� 3�2�#
 � MalformedURLException� ���	� ������.�
$�
�����	��������������name����

�#����#
���
 �NotBoundException����	�
������.�
$���������name�#����,��
�������
��	�����
 �
�

�������	���4����
�-5�

start /Dbuild rmiregistry

� �	���

start /Dbuild rmiregistry -J-Djava.rmi.server.logCalls=true

'!���� �����#
$� 	���� 	��� %������#�
���������� �����
��� <����
�
��	�����������
�#������
����	 (�

�

�������	����������5�

start java -cp build EchoServer

�

�������	���<����
5�

java -cp build EchoClient localhost Hallo

�
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�������/�
0����������
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&�����
�������,����
���������
"	���
���<�	������	���<����
����
��
�
���$� #���� 	��� �����
����� ���� ������ 	���
���� ������
�
#��
�������
� ���	�� � 6������ ����� ����� '������!����� ��
� ����
������������������	�����
��
��������
����	��5�

�

grant {
permission java.net.SocketPermission "*:1024-", "connect";

};
�

!��� <����
� ��
� 	���� ���� ����
� ����������� '��� ������ +����� ����
�������(5�

java -Djava.security.manager Djava.security.policy=policy.txt
-cp build EchoClient localhost Hallo

�

<����
� ��	� ������� #.����� ��
�����
� ���
� ���� ��
����
��	���
���
4��
��������
������
���	���
��
�
����	�� ��

�


��
�����
�� �
��
�
�	���4����
�-�����������4��
���$�	���	���� ����
��
�����4@�������������
�
����	���#��� �,���� ��	���	������4��
���
�-� #���� ����� ���
� �����
���� 	��� �������� ���
��
�
� ���	�� �
!���� �
�

� 	��� %������ LocateRegistry� ��� ��#�
� java.rmi.
registry�����7�������� �

!���@�

�	��

static Registry createRegistry(int port)
throws java.rmi.RemoteException

������
������4����
�-�	�������	������
�port�����������#���
���
 �

�

!��� ������������
��� ��	� 	��� 4��#�������
� ������ ��
����
���
@�

�	��#.���������������������
���!�
��
-�$�4��������������
C�������C���#����3�2�#
���	���4����������������
����
��3�2�#
��
���� �

�

B��������
����������������
���	���������	���1���
�������������5�

��
�����������������!������,� '� ) �int$�double(����	�����������
��#�����@�

�	������������������������
����� �

$������ 6�@����� ���	��� �����������
$� ����
������ ��	� �����
������� 	������������
 � !����� ������� �
��� ��	� �#���
�� � ;�#����
3�2�#
�� ���	��$� ��	���� ���� ����� ��#����� @�

�	��������$� � ����
%������������������
����� �!�����3�2�#
��������������	�����
���
�����java.io.Serializable���������
����� �

,0���
���
�� �����
���� 6�@����� ���	��� ��� 
���
����� ����
�����$�
	 
 � ��� ���	��� 	��� �
���3�2�#
�$� ���

� %������ 	��� 3���������
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����� �
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!���������	��*�����������
�	���4��������������5�

�

Typ lokale Methode entfernte Methode

������
���*-�� �-������� �-�������

3�2�#
� �-����������� �-��������
'��������������(�

��
����
���3�2�#
� �-����������� �-�����
������������
'�
���3�2�#
(�

�

�

3��� �����	�
��
�/	�
!��� ������	�� ��������� ���
� ����� ;��
�� ������ ��� 	��� 4����
�-�
�����	�����A�������� �

!���Naming�@�

�	��

static String[] list(String name)
throws java.rmi.RemoteException, java.net.MalformedURLException

������
���������-�����A����$�	��������
����
��3�2�#
�������	���
���	 �name������������
�	���4����
�-$������� ) �C//localhostC �

�

import java.rmi.*;

public class ListRegistry {
public static void main(String args[]) throws Exception {
String registryName = args[0];

String list[] = Naming.list(registryName);
for (String name : list) {
System.out.println(name);

}
}

}
�

�

java -cp build ListRegistry //localhost

�

3��� '����*��	��,���/����0��
)���� ������� ��
����
��� @�

�	��� ���	��� ��#���� 3�2�#
�� ����
%����� ��� �����������
��� B���� ����
����� � !��� ������	�� )��������
����
��������
����
��@�

�	�$�	�������4��#�������
�����������
��
���2���
��&� ������
$���
�	�����6������������
����
��@�

�	��������
���
�������
����
���3�2�#
������<����
���������������	���#��� �

�

�����������	�
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!��� 4@��������� ����� %��
��� ��
� 	��� �

����
��� %��
��������
'�	($���A���	����	��������
�� �!���<����
�#��������������%��
��
��
������������%��
����������	���A����������	������������
��
��
��� ������� %��
�������� ��������

�
��� %��
�� .����� � B���
	������%��
��#�������	����������)�
���������
�����	�����
�����
���������
��������%��
��
��	���������������� �

�

B���	������)����������
��������������������Exception�%�����5�

�

public class KontoException extends Exception {
public KontoException() { }

public KontoException(String msg) {
super(msg);

}
}
�

import java.rmi.*;

public interface Konto extends Remote {
int getSaldo() throws RemoteException;
void add(int betrag) throws RemoteException, KontoException;

}
�

import java.rmi.*;

public interface KontoManager extends Remote {
Konto getKonto(int id, int pin) throws RemoteException,
KontoException;

}
�

!��� ��
����
�� @�

�	�� getKonto� ���
� ����� �����
���� 2���
��&� ����
����Konto�3�2�#
������# �

�

/��	�������

$�	���%��
������������
��$�������	�����������
���
����*-��KontoException�������.�
 �

�

import java.rmi.*;
import java.rmi.server.*;

public class KontoImpl extends UnicastRemoteObject implements Konto {
private int id;
private int pin;
private int saldo;

public KontoImpl(int id, int pin) throws RemoteException {
this.id = id;
this.pin = pin;

}

�����������
�

1����0-��,�����

2������5���
�����
1�����

2������5���
�����
1����������
�

1����5�,��
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public int getSaldo() throws RemoteException {
return saldo;

}

public void add(int betrag) throws RemoteException, KontoException {
if (saldo + betrag < 0) {
throw new KontoException(

"Das Konto kann nicht ueberzogen werden.");
}
saldo += betrag;

}

public int getPin() {
return pin;

}
}
�

import java.rmi.*;
import java.rmi.server.*;
import java.util.*;

public class KontoManagerImpl extends UnicastRemoteObject
implements KontoManager {

private Hashtable<Integer, KontoImpl> hashtable;

public KontoManagerImpl() throws RemoteException {
hashtable = new Hashtable<Integer, KontoImpl>();

}

public Konto getKonto(int id, int pin) throws RemoteException,
KontoException {

KontoImpl konto = hashtable.get(id);
if (konto == null) {
konto = new KontoImpl(id, pin);
hashtable.put(id, konto);
System.out.println("Konto " + id + " wurde eingerichtet.");
return konto;

}
else {
if (konto.getPin() == pin)
return konto;

else
throw new KontoException("PIN ist ungueltig.");

}
}

}
�

!��� %��
��� ���	��� ��� ������ +��������� ��
��� 	��� 2����������
%��
���������������
��
 �

��
������
����
���	���������������%��
������������%��
������

��	��$� ��� ���	� ������
$� ��� 	��� ����������� ��A� ���
��� ��
 � ��
�
	��� ��A� ���

� #����#
$� ���	� ����� �����
��� ������.�
 � ��
� 	���

1����������
5�,��
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%��
�������� ���$� ��� ���	� ���� ������ %��
�� ��������

�
 � )���
��
���������� 7�������
���� ���	� ��� ���	��� B"����� 	��� ��
����
��
4����������������Konto�3�2�#
������#��������
 �

�

import java.rmi.*;

public class BankServer {
public static void main(String args[]) throws Exception {
Remote remote = new KontoManagerImpl();
Naming.rebind("bank", remote);
System.out.println("BankServer gestartet ...");

}
}
�

)�����������	���<����
����	�������������
���� � �%��
��������
��	���A���
������� �!���������������.����

�	��������
�����
�����
��	������#
�����5�

�

get ��������	������	���

+nnn )�
����nnn������
����

-nnn )�
����nnn������
����

q )���	���

�

�

import java.rmi.*;
import java.io.*;

public class BankClient {
public static void main(String args[]) throws Exception {
if (args.length != 3) {
System.err.println("java BankClient <host> <id> <pin>");
System.exit(1);

}

String host = args[0];
int id = Integer.parseInt(args[1]);
int pin = Integer.parseInt(args[2]);

KontoManager manager = (KontoManager) Naming.lookup(
"//" + host + "/bank");

Konto konto = manager.getKonto(id, pin);

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

String input;
while (true) {
try {
System.out.println("Kommando eingeben (get | <zahl>| q):");
input = in.readLine();

"���	�
��
�

"����������
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if (input == null || input.length() == 0 || input.equals("q"))
break;

if (input.equals("get")) {
System.out.println("Aktueller Kontostand: " +
konto.getSaldo());

}
else {
int betrag = Integer.parseInt(input);
konto.add(betrag);

}
}
catch (NumberFormatException e) { }
catch (KontoException e) {
System.out.println(e.getMessage());

}
}

}
}

@�
�lookup���
"�
�	���<����
�+�����������	�����
����
��KontoManager�
3�2�#
 � 6������� ���
� ��� 	��� @�

�	�� getKonto� ���� ��	� ��
"�
� ����
4��#�������
� ����� ��
����
�� 4�������� ���� ���� Konto�3�2�#
$� ����
	������	����	�����
����
���Konto�@�

�	���������
 �

�

4����
�-���	�����������	����������%���
���M 8����������� �

�

�������	���<����
5�

java -cp build BankClient localhost 1 1234

Kommando eingeben (get | <zahl>| q):
1000
Kommando eingeben (get | <zahl>| q):
get
Aktueller Kontostand: 1000
Kommando eingeben (get | <zahl>| q):
-2000
Das Konto kann nicht ueberzogen werden.
Kommando eingeben (get | <zahl>| q):
q

�

3�!� -������&���	���
,��� '����������������(� 3�2�#
� #���� ���
� 	���� ���� <����
� ����
������� 
�������
���
����	��$������	����������	���)-
���	��	���
����
.������ %������ ���
� ���

� ���� 7��������� 
�
 � !��� <�	��
�����	������������������;������
��	�
�������
���������	�� �

/��� ��
���� 
���� 	����� @.����
#��
$� ��� @�

�	��� 	������ %������
���� 	��� ������� ������ �������
��� � !����
���� A��
���

��� ��
�
�����
��������
����/�����
�����������������
������$�	������
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� ���
���
�� ��������� ���� ������ ��	�����
4��
��������	��
���	�	����
������##�
�
 �

�

/�����
���#����������������$�	��������������������������<����
�
��
���������
$�	����������
�
���	�	���,���������������#������
 �
!��� ��
� � � ) � 	���� 
�������
$� ����� 	��� ������� ���� ������ ��
��
��
�������@���
���� �"��
���	�#�����0����

���
���
��)����
�
��������������
�
����	��������� �

,���� �������� #���� 	���
� ���� ����������� 3�2�#
� ����"���
���
�
���	��$�	������%������	�����
�������Agent���������
���
5�

�

public interface Agent extends java.io.Serializable {
void execute();

}
�

import java.rmi.*;

public interface ServerAgent extends Remote {
Agent execute(Agent agent) throws RemoteException;

}
�

!��� ��
����
�� @�

�	�� execute� 	��� 4���
�� ��
������� ServerAgent�
���
����
� 	��� *�������
� 	��� Agent�3�2�#
�� ��	� ���
� 	��� Agent�
@�

�	��execute����5�

�

import java.rmi.*;
import java.rmi.server.*;

public class ServerAgentImpl extends UnicastRemoteObject
implements ServerAgent {

public ServerAgentImpl() throws RemoteException { }

public Agent execute(Agent agent) throws RemoteException {
agent.execute();
return agent;

}
}
�

import java.rmi.*;

public class Server {
public static void main(String args[]) throws Exception {
Remote remote = new ServerAgentImpl();
Naming.rebind("agent", remote);
System.out.println("Server gestartet ...");

}
}
�

�������������
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!��� %������ DemoAgent� ��������
���
� 	��� ��
������� Agent � !��� @��


�	��execute������
��
�	���������	���+�
��������1��������������
�������������+�
��n �!�����%�������������"
��������	���A�
������
�������
�������
���
����	�� �

�

public class DemoAgent implements Agent {
private int n;
private int sum;

public DemoAgent(int n) {
this.n = n;

}

public void execute() {
for (int i = 1; i <= n; i++) {
sum += i;

}
}

public int getResult() {
return sum;

}
}

�

import java.rmi.*;

public class Client {
public static void main(String args[]) throws Exception {
String host = args[0];

ServerAgent remote = (ServerAgent) Naming.lookup(
"//" + host + "/agent");

Agent demo = new DemoAgent(100);
DemoAgent result = (DemoAgent) remote.execute(demo);
System.out.println(result.getResult());

}
}
�

+��� *��
� ���	��� ���� <����
� ��	� ������� �����
��	����7������
�
��������������

�
 �!���%������DemoAgent���
��������	������������#���
���

�������
��� ��

&��	���)-
���	������DemoAgent�
����
����	������#.����$���
�
�
	����������������6**�������� �6����#�������������������/������
��������
�
����	�� �,���������
���6**��������$�	���������������
)-
���	�� ������
$� ��
� ��� 3�������������� ��� 	������ ������������
���������
��	�� �

B��� 	��� �
��
� 	��� <����
� ��
� 	��� &4;� ���� 	��� ��� ����
�����	���
)-
���	������/��
�	���������
-�

java.rmi.server.codebase
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���� ���	� ���� <����
� ����
�����$� ���
	����	������	����	����������
��6**�����������
������#��� �

!��� ������� ����� ������	���
����������
� ��
���$� 	��	��� ;�	���
����)-
���	���������������������������
�����#
���
"
���
 �

!���'������!�����
�
������������+���#��	���������	�����
��
5�

�

grant {
permission java.net.SocketPermission "*:1024-", "connect,accept";
permission java.net.SocketPermission "*:8080", "connect";

};
�

&����� 6**��������� ���	� ��� 	��� ���
������� NFNF� �����	���
���	��$�	�������
�����	����������B��
������������#���

��
���
 ��

)��	�M D�����
�	���%��������
��� � ��������	������

�����	������
���	����
�����$�����
��%�������	���<����
$�����
��	����������
��#�������7����������
�
�� �

�

�

�

������� ���� 4����
�-� ��	� ������� '2������� ��� ������ +����� ����
�������(5�

start /Dbuild rmiregistry

start java -Djava.security.manager -Djava.security.policy=policy.txt
-cp build Server

�

������� 	��� ��� 3�������������� ���
��	����� 6**���������� '���
7������
���� ../client/build� �����	�
� ���
� 	��� )-
���	�� Demo-
Agent.class(5�

start java -cp build HTTPServer 8080 ../client/build

�

,�����8�-��

��������/�
!�����������$�����
����
�1������

)����

RMI-Client RMI-Server

HTTP-Server

remote.execute(demo)

vom Typ DemoAgent

Download
DemoAgent.classjava.rmi.server.codebase=

http://localhost:8080/

Lokal verfügbare Klassen:
Agent
ServerAgent
DemoAgent
Client

Lokal verfügbare Klassen:
Agent
ServerAgent
ServerAgentImpl
Server
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java -Djava.rmi.server.codebase=http://localhost:8080/ -cp build
Client localhost
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public class Message implements java.io.Serializable {
private long timestamp;
private String text;

public void setTimestamp(long timestamp) {
this.timestamp = timestamp;

}

public long getTimestamp() {
return timestamp;

}
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public void setText(String text) {
this.text = text;

}

public String getText() {
return text;

}
}

�
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��'����*-��MessageManager(�
�
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�	��5�

K� void setMessageListener(MessageListener listener)�
���	�
�������������������� �

K� void removeMessageListener(MessageListener listener)
���	�
�������������������� �

K� void send(Message msg)
���	�
������A��
���

 �
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K� void onMessage(Message msg)
���
�	���A��
���

���� �

�

import java.rmi.*;

public interface MessageListener extends Remote {
void onMessage(Message msg) throws RemoteException;

}
�

import java.rmi.*;

public interface MessageManager extends Remote {
void setMessageListener(MessageListener listener)
throws RemoteException;

void removeMessageListener(MessageListener listener)
throws RemoteException;

void send(Message msg) throws RemoteException;
}
�
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import java.rmi.*;
import java.rmi.server.*;
import java.util.*;

public class MessageManagerImpl extends UnicastRemoteObject
implements MessageManager {

private Vector<MessageListener> listeners;

public MessageManagerImpl() throws RemoteException {
listeners = new Vector<MessageListener>();
new ControlThread().start();

}

public void setMessageListener(MessageListener listener)
throws RemoteException {

listeners.add(listener);
}

��������/��
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MessageServer

remote

Liste der entfernten Referenzen
auf die MessageListener-Objekte der

Subscriber

Publisher

send(msg)

setMessageListener(
listener)

removeMessageListener(
listener)

onMessage(msg)

Subscriber

remote

Message-
Listener

Message-
Manager
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public void removeMessageListener(MessageListener listener)
throws RemoteException {

listeners.remove(listener);
}

public synchronized void send(Message msg) throws RemoteException {
for (int i = listeners.size() - 1; i >= 0; i--) {
MessageListener listener = listeners.get(i);
try {
listener.onMessage(msg);

}
catch (RemoteException e) {
listeners.remove(listener);

}
}

}

private class ControlThread extends Thread {
public void run() {
while (true) {
try {
Thread.sleep(5000);

}
catch (InterruptedException e) { }

System.out.println("Anzahl Subscribers: " + listeners.size());
}

}
}

}
�

�

import java.rmi.*;

public class MessageServer {
public static void main(String args[]) throws Exception {
Remote remote = new MessageManagerImpl();
Naming.rebind("message", remote);
System.out.println("MessageServer gestartet ...");

}
}
�
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import java.rmi.*;

public class Publisher {
public static void main(String args[]) throws Exception {
if (args.length != 2) {
System.err.println("java Publisher <host> <text>");
System.exit(1);

}
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String host = args[0];
String text = args[1];

MessageManager manager = (MessageManager) Naming.lookup(
"//" + host + "/message");

Message msg = new Message();
msg.setTimestamp(System.currentTimeMillis());
msg.setText(text);
manager.send(msg);

}
}
�

�

import java.rmi.*;
import java.rmi.server.*;
import java.util.*;
import java.text.*;

public class MessageListenerImpl extends UnicastRemoteObject
implements MessageListener {

private SimpleDateFormat formatter;

public MessageListenerImpl() throws RemoteException {
formatter = new SimpleDateFormat("E, MMM d, yyyy HH:mm:ss z");

}

public void onMessage(Message msg) throws RemoteException {
String timestamp = formatter.format(new Date(msg.getTimestamp()));
System.out.println(timestamp);
System.out.println(msg.getText());

}
}
�

�

import java.rmi.*;

public class Subscriber {
public static void main(String args[]) throws Exception {
if (args.length != 2) {
System.err.println("java Subscriber <host> <millis>");
System.exit(1);

}

String host = args[0];
int millis = Integer.parseInt(args[1]);

MessageManager manager = (MessageManager) Naming.lookup(
"//" + host + "/message");

MessageListener listener = new MessageListenerImpl();
manager.setMessageListener(listener);

try {
Thread.sleep(millis);

}
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catch (InterruptedException e) { }

manager.removeMessageListener(listener);
System.exit(0);

}
}
�

�

�����������4����
�-���	�������5�

start /Dbuild rmiregistry

start java -cp build MessageServer�

�

���������������������
��5�

start java -cp build Subscriber localhost 30000

start java -cp build Subscriber localhost 30000

�

�������������������
���5�

java -cp build Publisher localhost "Das ist ein Test"

�

�

3�2� �?�
��@�D-)���	�)); �
�62"
� '�������6�@����2�B�����

��������
�($� ������������#�
��
���	���6�@���������������:
��,�'6�:($��
���
������%�������
#�
��������	�!����
������
��#
����������
���
����2�#
�����
���
�����
���	������ �����
 � !��� @�

�	���������� ���	� �,
��������.��
���$� 	 
 � <����
� ��	� ������� #.����� ��
� ��
����
��	���
��� ����
�������������
��� ��������
���
� ���	�� � ��
��

�
������ ���	���
��
�	��������������)���
�������������
�� 5!$� '5���
�����!��������
��� $�������(� ����
"����� ���� 	��� ��������
������������
��
	�������
 � ��� 7�������
� ��� 4@�� ��
� <34)�� 2�	��
� #���������
���
��	�����"�	��������	���&���
���� �

�

<34)����
�
�	���%������#�
�������
�#����556'�'5���
����5���
�
62"�'
������(�����	���)���������*<�=�� ��

A�����	������
�#�����4@����������������������&��������'���
��
%���
���M 8(���
���
�
�
�4@�����
���3��' ����2�5����
�556'(���	�

�
�	���
�+�����������	�����<34)�������	����� �0���
,
����
 ���"����� '0 "(� 	��� ���

����� ����� ,,� #������������� ��� 	���
4����������4@�=��3� ��

�

�

)����

�62"
�

556'�



M G���,0#���5�4@����
���3�� :EM

��� B�����	��� ���	� ������
$� ���� ����� ������
�� ���
���
�� ������
	���� ���� 	��� )����� ���� 4@�� ��
� ��3�� ��������
���
� ���	���
#��� � ������� ���� 4@��4����
�-� ���	� 
���� ���� ��3���"
����� A��
����	����
$�	�������6�@����2�B�����"
���
�!������ '���	(����
����
������	$��������
�
 �

�

�

import java.rmi.Remote;
import java.rmi.RemoteException;

public interface LagerService extends Remote {
Lager getLager(String id) throws RemoteException;

}
�

�

+����������
�#������������������
�	���@�

�	��getLager�	��������

.����� Lager�3�2�#
 � !��� %������ Lager� ����� 	��� ��
������� java.
io.Serializable���������
����� �

�

import java.util.Date;
import java.io.Serializable;

public class Lager implements Serializable {
private String id;
private int bestand;
private Date datum;

public Lager(String id, int bestand, Date datum) {
this.id = id;
this.bestand = bestand;
this.datum = datum;

}

public String getId() {
return id;

}

public void setId(String id) {
this.id = id;

}

public int getBestand() {
return bestand;

}

public void setBestand(int bestand) {
this.bestand = bestand;

}

public Date getDatum() {
return datum;

}
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public void setDatum(Date datum) {
this.datum = datum;

}
}
�

�

import java.rmi.RemoteException;
import javax.rmi.PortableRemoteObject;
import java.util.Hashtable;
import java.util.Date;

public class LagerServiceImpl extends PortableRemoteObject
implements LagerService {

private Hashtable<String, Lager> table;

public LagerServiceImpl() throws RemoteException {
table = new Hashtable<String, Lager>();
Date datum = new Date();
Lager[] list = new Lager[] {
new Lager("4711", 100, datum),
new Lager("4712", 80, datum),
new Lager("4713", 55, datum)

};
for (int i = 0; i < list.length; i++) {
table.put(list[i].getId(), list[i]);

}
}

public Lager getLager(String id) throws RemoteException {
return table.get(id);

}
}
�

!�� <����
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import javax.naming.InitialContext;
import javax.naming.Context;

public class LagerServer {
public static void main(String args[]) throws Exception {
LagerService service = new LagerServiceImpl();

// Referenz im Naming Service mit JNDI veröffentlichen
Context ctx = new InitialContext();
ctx.rebind("LagerService", service);

System.out.println("LagerServer gestartet ...");
}

}
�
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import javax.naming.InitialContext;
import javax.naming.Context;
import javax.rmi.PortableRemoteObject;

public class LagerClient {
public static void main(String args[]) throws Exception {
if (args.length != 1) {
System.err.println("java LagerClient <id>");
System.exit(1);

}

String id = args[0];

// Referenz vom Naming Service mit JNDI erfragen
Context ctx = new InitialContext();
Object objref = ctx.lookup("LagerService");

// Referenz casten
LagerService service = (LagerService) PortableRemoteObject.narrow(
objref, LagerService.class);

Lager lager = service.getLager(id);

if (lager == null) {
System.out.println("Lager nicht vorhanden");

}
else {
System.out.println(lager.getId());
System.out.println(lager.getBestand());
System.out.println(lager.getDatum());

}
}

}
�
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rmic -classpath build -d build -iiop LagerServiceImpl
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start orbd -ORBInitialPort 50000

�

start java -cp build LagerServer
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java.naming.factory.initial=com.sun.jndi.cosnaming.CNCtxFactory
java.naming.provider.url=iiop://localhost:50000�

�

java -cp build LagerClient 4711
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String getDaytime()
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Buch getBuch(String id)
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void shutdown()
void reconfigure()��
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<?xml version="1.0" encoding="UTF-8"?>
<server>
<mbean code="org.jboss.mq.server.jmx.Queue"
name="jboss.mq.destination:service=Queue,name=myQueue1">
<depends optional-attribute-name="DestinationManager">
jboss.mq:service=DestinationManager

</depends>
<depends optional-attribute-name="SecurityManager">
jboss.mq:service=SecurityManager

</depends>
<attribute name="SecurityConf">
<security>
<role name="guest" read="true" write="true"/>

</security>
</attribute>

</mbean>
</server>
�
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<JBoss-Home>\server\default\deploy\jms
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<JBoss-Home>\bin\run.bat
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INFO [myQueue1] Bound to JNDI name: queue/myQueue1
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QueueConnection createQueueConnection(String user, String password)
throws JMSException
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QueueSession createQueueSession(
boolean transacted, int acknowledgeMode) throws JMSException
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TextMessage createTextMessage() throws JMSException
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QueueSender createSender(Queue queue) throws JMSException
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void onMessage(Message message)
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void setText(String string) throws JMSException
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import javax.jms.*;
import javax.naming.*;

public class Producer {
private static final String DESTINATION = "queue/myQueue1";
private static final String USER = "guest";
private static final String PASSWORD = "guest";

private QueueConnection connection;
private QueueSession session;
private QueueSender sender;
private String text;
private long expiration;

public Producer(String text, long expiration)
throws NamingException, JMSException {

this.text = text;
this.expiration = expiration;

// JNDI-Kontext erzeugen
Context ctx = new InitialContext();

// ConnectionFactory über Namensdienst auslesen
QueueConnectionFactory factory =
(QueueConnectionFactory) ctx.lookup("ConnectionFactory");

// Zieladresse über Namensdienst auslesen
Queue queue = (Queue) ctx.lookup(DESTINATION);

// Verbindung aufbauen
connection = factory.createQueueConnection(USER, PASSWORD);

// Session erzeugen
session = connection.createQueueSession(
false, Session.AUTO_ACKNOWLEDGE);

// Sender erzeugen
sender = session.createSender(queue);

}
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// Nachricht erzeugen und senden
public void sendMessage() throws JMSException {
TextMessage message = session.createTextMessage();
message.setText(text);
sender.setTimeToLive(expiration);
sender.send(message);

}

// Ressourcen freigeben
public void close() throws JMSException {
sender.close();
session.close();
connection.close();

}

public static void main(String[] args) throws Exception {
String text = args[0];
long expiration =
(args.length == 2) ? Long.parseLong(args[1]) : 0;

Producer producer = new Producer(text, expiration);
producer.sendMessage();
producer.close();

}
}
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import javax.jms.*;
import javax.naming.*;

public class Consumer1 {
private static final String DESTINATION = "queue/myQueue1";
private static final String USER = "guest";
private static final String PASSWORD = "guest";

private QueueConnection connection;
private QueueSession session;
private QueueReceiver receiver;
private long timeout;

public Consumer1(long timeout) throws NamingException,
JMSException {

this.timeout = timeout;

// JNDI-Kontext erzeugen
Context ctx = new InitialContext();

// ConnectionFactory über Namensdienst auslesen
QueueConnectionFactory factory =
(QueueConnectionFactory) ctx.lookup("ConnectionFactory");
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// Zieladresse über Namensdienst auslesen
Queue queue = (Queue) ctx.lookup(DESTINATION);

// Verbindung aufbauen
connection = factory.createQueueConnection(USER, PASSWORD);

// Session erzeugen
session = connection.createQueueSession(
false, Session.AUTO_ACKNOWLEDGE);

// Empfänger erzeugen
receiver = session.createReceiver(queue);

// Empfang von Nachrichten starten
connection.start();

}

// Aktives Warten auf Nachrichten (Pull-Prinzip)
public void receiveMessage() throws JMSException {
Message message;
while ((message = receiver.receive(timeout)) != null) {
if (message instanceof TextMessage) {
TextMessage textMessage = (TextMessage) message;
System.out.println(textMessage.getText());

}
}

}

// Ressourcen freigeben
public void close() throws JMSException {
receiver.close();
session.close();
connection.close();

}

public static void main(String[] args) throws Exception {
long timeout = Long.parseLong(args[0]);
Consumer1 consumer = new Consumer1(timeout);
consumer.receiveMessage();
consumer.close();

}
}
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import javax.jms.*;
import javax.naming.*;

public class Consumer2 implements MessageListener {
private static final String DESTINATION = "queue/myQueue1";
private static final String USER = "guest";
private static final String PASSWORD = "guest";
private QueueConnection connection;
private QueueSession session;
private QueueReceiver receiver;

public Consumer2() throws NamingException, JMSException {
// JNDI-Kontext erzeugen
Context ctx = new InitialContext();

// ConnectionFactory über Namensdienst auslesen
QueueConnectionFactory factory =
(QueueConnectionFactory) ctx.lookup("ConnectionFactory");

// Zieladresse über Namensdienst auslesen
Queue queue = (Queue) ctx.lookup(DESTINATION);

// Verbindung aufbauen
connection = factory.createQueueConnection(USER, PASSWORD);

// Session erzeugen
session = connection.createQueueSession(
false, Session.AUTO_ACKNOWLEDGE);

// Empfänger erzeugen
receiver = session.createReceiver(queue);

// MessageListener setzen
receiver.setMessageListener(this);

// Empfang von Nachrichten starten
connection.start();

}

// Nachrichten werden im Push-Verfahren empfangen
public void onMessage(Message message) {
try {
if (message instanceof TextMessage) {
TextMessage textMessage = (TextMessage) message;
System.out.println(textMessage.getText());

}
}
catch (JMSException e) {
System.err.println(e);

}
}

�������
9�



N���A��
���

��	����
����
��@��:MD�

// Ressourcen freigeben
public void close() throws JMSException {
receiver.close();
session.close();
connection.close();

}

public static void main(String[] args) throws Exception {
long timeout = Long.parseLong(args[0]);
Consumer2 consumer = new Consumer2();
Thread.sleep(timeout);
consumer.close();

}
}
�
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java.naming.factory.initial=org.jnp.interfaces.NamingContextFactory
java.naming.provider.url=jnp://localhost:1099
java.naming.factory.url.pkgs=org.jnp.interfaces
�
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set JMS_PATH=Verzeichnis\jms.jar
set JBOSSCLIENT_PATH=Verzeichnis\client\jbossall-client.jar

�

javac -sourcepath src -cp %JMS_PATH% -d build src/*.java

java -cp build;%JBOSSCLIENT_PATH% Producer Hallo

java -cp build;%JBOSSCLIENT_PATH% Consumer1 5000
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java -cp build;%JBOSSCLIENT_PATH% Consumer2 30000
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java.util.Enumeration getEnumeration() throws JMSException
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void close() throws JMSException
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QueueBrowser createBrowser(Queue queue) throws JMSException
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import javax.jms.*;
import javax.naming.*;
import java.util.Enumeration;
import java.util.Date;

public class QueueInfo {
private static final String DESTINATION = "queue/myQueue1";
private static final String USER = "guest";
private static final String PASSWORD = "guest";
private QueueConnection connection;
private QueueSession session;
private QueueBrowser browser;

public QueueInfo() throws NamingException, JMSException {
Context ctx = new InitialContext();
QueueConnectionFactory factory =
(QueueConnectionFactory) ctx.lookup("ConnectionFactory");

Queue queue = (Queue) ctx.lookup(DESTINATION);
connection = factory.createQueueConnection(USER, PASSWORD);
session = connection.createQueueSession(
false, Session.AUTO_ACKNOWLEDGE);

// QueueBrowser erzeugen
browser = session.createBrowser(queue);
connection.start();

}

public void list() throws JMSException {
Enumeration e = browser.getEnumeration();
Message message;
int cnt = 0;
while (e.hasMoreElements()) {
cnt++;
message = (Message) e.nextElement();

System.out.print(cnt + ".");
System.out.println("\tMessageID: " + message.getJMSMessageID());
System.out.println("\tTimestamp: " +
new Date(message.getJMSTimestamp()));

System.out.println("\tPriority: " + message.getJMSPriority());
long expiration = message.getJMSExpiration();
if (expiration == 0)
System.out.println("\tExpiration: 0");

else
System.out.println("\tExpiration: " + new Date(expiration));

System.out.println();
}

}

public void close() throws JMSException {
browser.close();
session.close();
connection.close();

}
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public static void main(String[] args) throws Exception {
QueueInfo info = new QueueInfo();
info.list();
info.close();

}
}
�
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void delete() throws JMSException
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TemporaryQueue createTemporaryQueue() throws JMSException�
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import javax.jms.*;
import javax.naming.*;

public class EchoClient {
private static final String DESTINATION = "queue/myQueue1";
private static final String USER = "guest";
private static final String PASSWORD = "guest";

private String text;
private QueueConnectionFactory factory;
private Queue queue;

public EchoClient(String text) throws NamingException,
JMSException {

this.text = text;
Context ctx = new InitialContext();
factory = (QueueConnectionFactory) ctx.lookup(
"ConnectionFactory");

queue = (Queue) ctx.lookup(DESTINATION);
}

public void process() throws JMSException {
QueueConnection connection = null;
QueueSession session = null;
TemporaryQueue tempQueue = null;
QueueSender sender = null;
QueueReceiver receiver = null;

try {
connection = factory.createQueueConnection(USER, PASSWORD);
session = connection.createQueueSession(
false, Session.AUTO_ACKNOWLEDGE);

// temporäre Queue für die Antwort erzeugen
tempQueue = session.createTemporaryQueue();

sender = session.createSender(queue);
receiver = session.createReceiver(tempQueue);
connection.start();

TextMessage request = session.createTextMessage();
request.setText(text);
request.setJMSReplyTo(tempQueue);
sender.send(request);

// auf Antwort warten
TextMessage response = (TextMessage) receiver.receive();

System.out.println(response.getText());
}
finally {
sender.close();
receiver.close();
tempQueue.delete();

0����������



N O���!���4�I���
�4���-�@�	���� :ML

session.close();
connection.close();

}
}

public static void main(String[] args) throws Exception {
String text = args[0];
EchoClient client = new EchoClient(text);
client.process();

}
}
�

�

import javax.jms.*;
import javax.naming.*;

public class EchoServer {
private static final String DESTINATION = "queue/myQueue1";
private static final String USER = "guest";
private static final String PASSWORD = "guest";

private QueueConnectionFactory factory;
private Queue queue;

public EchoServer() throws NamingException, JMSException {
Context ctx = new InitialContext();
factory = (QueueConnectionFactory) ctx.lookup(
"ConnectionFactory");

queue = (Queue) ctx.lookup(DESTINATION);
}

public void process() throws JMSException {
QueueConnection connection = factory.createQueueConnection(
USER, PASSWORD);

QueueSession session = connection.createQueueSession(
false, Session.AUTO_ACKNOWLEDGE);

QueueReceiver receiver = session.createReceiver(queue);
connection.start();
System.out.println("EchoServer gestartet ...");

while (true) {
TextMessage request = (TextMessage) receiver.receive();
String text = request.getText();
Queue tempQueue = (Queue) request.getJMSReplyTo();
TextMessage response = session.createTextMessage();
response.setText(text);
QueueSender sender = session.createSender(tempQueue);
sender.send(response);

}
}

public static void main(String[] args) throws Exception {
EchoServer server = new EchoServer();
server.process();

}
}
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TopicConnectionFactory�@�
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TopicConnection createTopicConnection(String user, String password)
throws JMSException

TopicConnection�@�

�	�5�

TopicSession createTopicSession(
boolean transacted, int acknowledgeMode) throws JMSException

TopicSession�@�

�	��5�

TopicPublisher createPublisher(Topic topic) throws JMSException
TopicSubscriber createSubscriber(Topic topic) throws JMSException

TopicPublisher�@�
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void publish(Message message) throws JMSException
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void setXxx(xxx value) throws JMSException
xxx getXxx(String name) throws JMSException
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MapMessage createMapMessage() throws JMSException
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<?xml version="1.0" encoding="UTF-8"?>
<server>
<mbean code="org.jboss.mq.server.jmx.Topic"
name="jboss.mq.destination:service=Topic,name=myTopic1">
<depends optional-attribute-name="DestinationManager">
jboss.mq:service=DestinationManager

</depends>
<depends optional-attribute-name="SecurityManager">
jboss.mq:service=SecurityManager

</depends>
<attribute name="SecurityConf">
<security>
<role name="guest" read="true" write="true"/>

</security>
</attribute>

</mbean>
</server>
�

�

import javax.jms.*;
import javax.naming.*;
import java.util.*;
import java.text.*;

public class Publisher {
private static final String DESTINATION = "topic/myTopic1";
private static final String USER = "guest";
private static final String PASSWORD = "guest";

private TopicConnectionFactory factory;
private Topic topic;

public Publisher() throws NamingException, JMSException {
Context ctx = new InitialContext();
factory = (TopicConnectionFactory) ctx.lookup(
"ConnectionFactory");

topic = (Topic) ctx.lookup(DESTINATION);
}

public void process() throws JMSException {
TopicConnection connection = factory.createTopicConnection(
USER, PASSWORD);

TopicSession session = connection.createTopicSession(
false, Session.AUTO_ACKNOWLEDGE);

TopicPublisher publisher = session.createPublisher(topic);

SimpleDateFormat formatter = new SimpleDateFormat("HH:mm:ss");
while (true) {
String time = formatter.format(new Date());
double value = Math.random() * 100;
MapMessage message = session.createMapMessage();
message.setString("Time", time);
message.setDouble("Value", value);
publisher.publish(message);
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try {
Thread.sleep(2000);

}
catch (InterruptedException e) { }

}
}

public static void main(String[] args) throws Exception {
Publisher pub = new Publisher();
pub.process();

}
}
�

�

import javax.jms.*;
import javax.naming.*;

public class Subscriber implements MessageListener {
private static final String DESTINATION = "topic/myTopic1";
private static final String USER = "guest";
private static final String PASSWORD = "guest";

private TopicConnectionFactory factory;
private Topic topic;
private TopicConnection connection;
private TopicSession session;
private TopicSubscriber subscriber;

public Subscriber() throws NamingException, JMSException {
Context ctx = new InitialContext();
factory = (TopicConnectionFactory) ctx.lookup(
"ConnectionFactory");

topic = (Topic) ctx.lookup(DESTINATION);
}

public void subscribe() throws JMSException {
connection = factory.createTopicConnection(USER, PASSWORD);
session = connection.createTopicSession(
false, Session.AUTO_ACKNOWLEDGE);

subscriber = session.createSubscriber(topic);
subscriber.setMessageListener(this);
connection.start();

}

public void close() throws JMSException {
subscriber.close();
session.close();
connection.close();

}
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public void onMessage(Message message) {
try {
if (message instanceof MapMessage) {
MapMessage mapMessage = (MapMessage) message;
System.out.println(mapMessage.getString("Time"));
System.out.println(mapMessage.getDouble("Value"));
System.out.println();

}
}
catch (JMSException e) {
System.err.println(e);

}
}

public static void main(String[] args) throws Exception {
long time = Long.parseLong(args[0]);
Subscriber sub = new Subscriber();
sub.subscribe();
Thread.sleep(time);
sub.close();

}
}
�

�

java -cp build;%JBOSSCLIENT_PATH% Publisher

java -cp build;%JBOSSCLIENT_PATH% Subscriber 60000�
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void setClientID(String clientID) throws JMSException

�

!���TopicSession�@�
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TopicSubscriber createDurableSubscriber(Topic topic, String name)
throws JMSException
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void unsubscribe(String name) throws JMSException
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String getClientID() throws JMSException
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<?xml version="1.0" encoding="UTF-8"?>
<server>
<mbean code="org.jboss.mq.server.jmx.Topic"
name="jboss.mq.destination:service=Topic,name=myTopic2">
<depends optional-attribute-name="DestinationManager">
jboss.mq:service=DestinationManager

</depends>
<depends optional-attribute-name="SecurityManager">
jboss.mq:service=SecurityManager

</depends>
<attribute name="SecurityConf">
<security>
<role name="guest" read="true" write="true" create="true"/>

</security>
</attribute>

</mbean>
</server>
�
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import javax.jms.*;
import javax.naming.*;

public class Publisher {
private static final String DESTINATION = "topic/myTopic2";
private static final String USER = "guest";
private static final String PASSWORD = "guest";

private TopicConnectionFactory factory;
private Topic topic;

public Publisher() throws NamingException, JMSException {
Context ctx = new InitialContext();
factory = (TopicConnectionFactory) ctx.lookup(
"ConnectionFactory");

topic = (Topic) ctx.lookup(DESTINATION);
}

public void publish(String text) throws JMSException {
TopicConnection connection = factory.createTopicConnection(
USER, PASSWORD);

TopicSession session = connection.createTopicSession(
false, Session.AUTO_ACKNOWLEDGE);

TopicPublisher publisher = session.createPublisher(topic);

TextMessage message = session.createTextMessage();
message.setText(text);
publisher.publish(message);

publisher.close();
session.close();
connection.close();

}

public static void main(String[] args) throws Exception {
String text = args[0];
Publisher pub = new Publisher();
pub.publish(text);

}
}
�

�

import javax.jms.*;
import javax.naming.*;

public class Subscriber {
private static final String DESTINATION = "topic/myTopic2";
private static final String USER = "guest";
private static final String PASSWORD = "guest";

private TopicConnectionFactory factory;
private Topic topic;
private TopicConnection connection;
private TopicSession session;
private TopicSubscriber subscriber;
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public Subscriber() throws NamingException, JMSException {
Context ctx = new InitialContext();
factory = (TopicConnectionFactory) ctx.lookup(
"ConnectionFactory");

topic = (Topic) ctx.lookup(DESTINATION);
}

public void subscribe(String id, String name) throws JMSException {
connection = factory.createTopicConnection(USER, PASSWORD);
connection.setClientID(id);
session = connection.createTopicSession(
false, Session.AUTO_ACKNOWLEDGE);

subscriber = session.createDurableSubscriber(topic, name);
subscriber.close();
session.close();
connection.close();

}

public void unsubscribe(String id, String name)
throws JMSException {

connection = factory.createTopicConnection(USER, PASSWORD);
connection.setClientID(id);
session = connection.createTopicSession(
false, Session.AUTO_ACKNOWLEDGE);

session.unsubscribe(name);
session.close();
connection.close();

}

public void receive(String id, String name, long timeout)
throws JMSException {

connection = factory.createTopicConnection(USER, PASSWORD);
connection.setClientID(id);
session = connection.createTopicSession(
false, Session.AUTO_ACKNOWLEDGE);

subscriber = session.createDurableSubscriber(topic, name);
connection.start();

Message message;
while ((message = subscriber.receive(timeout)) != null) {
if (message instanceof TextMessage) {
TextMessage textMessage = (TextMessage) message;
System.out.println(textMessage.getText());

}
}
subscriber.close();
session.close();
connection.close();

}
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public static void main(String[] args) throws Exception {
String option = args[0];
String id = args[1];
String name = args[2];

Subscriber sub = new Subscriber();
if (option.equals("subscribe")) {
sub.subscribe(id, name);

}
else if (option.equals("unsubscribe")) {
sub.unsubscribe(id, name);

}
else if (option.equals("receive")) {
long timeout = Long.parseLong(args[3]);
sub.receive(id, name, timeout);

}
}

}
�

�
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java -cp build;%JBOSSCLIENT_PATH% Subscriber subscribe 100 sub1
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java -cp build;%JBOSSCLIENT_PATH% Publisher Hallo
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java -cp build;%JBOSSCLIENT_PATH% Subscriber receive 100 sub1 5000
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Hallo
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java -cp build;%JBOSSCLIENT_PATH% Subscriber unsubscribe 100 sub1
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ANT_HOME = C:\apache-ant-1.7.0RC1

JAVA_HOME = <Java-Installationsverzeichnis>

PATH = %JAVA_HOME%\bin;%ANT_HOME%\bin;...
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<project name="Demo-Projekt" default="makeJar" basedir=".">
<property name="version" value="1.0" />
<property name="src" value="src"/>
<property name="build" value="build"/>
<property name="lib" value="lib"/>
<property name="jarname" value="demo-${version}.jar"/>

<target name="prepare">
<mkdir dir="${build}"/>
<mkdir dir="${lib}"/>

</target>

<target name="clean" description="Aufraeumen">
<delete dir="${build}"/>
<delete dir="${lib}"/>

</target>

<target name="compile" depends="prepare" description="Compilieren">
<javac srcdir="${src}" destdir="${build}"/>

</target>

<target name="makeJar" depends="compile"
description="Jar-Datei erzeugen">
<jar jarfile="${lib}/demo-${version}.jar" basedir="${build}"/>

</target>
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<target name="start" description="Anwendung starten">
<java classname="Demo" fork="yes">
<classpath>
<pathelement location="${lib}/${jarname}"/>

</classpath>
</java>

</target>
</project>
�
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ant -p
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Buildfile: build.xml

Main targets:

clean Aufraeumen
compile Compilieren
makeJar Jar-Datei erzeugen
start Anwendung starten
Default target: makeJar
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ant makeJar
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Buildfile: build.xml

prepare:
[mkdir] Created dir: D:\MKJava\MKCSJava\Ant\build
[mkdir] Created dir: D:\MKJava\MKCSJava\Ant\lib

compile:
[javac] Compiling 1 source file to D:\MKJava\MKCSJava\Ant\build
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makeJar:
[jar] Building jar: D:\MKJava\MKCSJava\Ant\lib\demo-1.0.jar

BUILD SUCCESSFUL
Total time: 10 seconds
�
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