Javaprogrammering - Del 3

» Tradar
* Databaskoppling, Exempel for Inl2
* Java och nitverk

Tradar

 multitasking
— tidsdelning mellan flera exekeverande program
* multithreading

— tidsdelning mellan delar av samma exekverande
program

* tidsdelning
— hanteras av operativsystemet

Trédexempel

» tradklass som presenterar textstring
* presentation forskjuts at hoger

* tva prestradar kors parallellt

* den ena var 100:e ms

* den andra var 300:e ms




Tradexempel - kdrning

% Kommandetolken

\eget\javashtB\Folex\tradex>java pr
- LiNGLING

g LNGLING
LHNGLNG
ngg LWMGLWWG

C:\eget\javanhtBBNFolexstradex>.

pres c- 1
public class pres_c extends Thread

{

public pres_c(
String to_display,
int sleep_time )

this.buf = to_display;
this.step = 0;
this.last = 80 - to_display.length() ;
this.sleep time = sleep_time;
} // pres_c

pres c-2

public void run()

{
while ( pres_c.keep_running )
{
try

{

Thread.sleep( this.sleep time );

}

catch ( InterruptedException exc

{
}




pres ¢ -3

for ( int index = 0;
index < this.step; index++

System.out.print( " " );

// Skriv strangen
System.out.println( this.buf );

this.step =
( this.step + 1 ) % this.last;
}
} // run

pres c-4
// Strang att presentera

private String buf;

// Variabler f£6r att halla koll pa steg
// och sovtid mellan presentationer
A
private int step, last, sleep_time;

public static boolean keep_running;

pres ¢ -5
public static void main( String argsl[] )
{
// Skapa tradar sa att a-traden koérs oftare
pres_c a_thread = new pres_c(
"A-strang LANGLANG", // to_display
100 ); // sleep_time
pres_c b_thread = new pres_c(
"B-strang", // to_display
300 ); // sleep_time

pres_c.keep_running = true;
a_thread.start () ;
b_thread.start () ;

} // main

} // class pres c 9




Javastod

* som del av spraket
— nyckelordet synchronized
— vid "samtidig" dataaccess
* klassen Thread
* interface Runnable
* java VM hanterar mot OS

Tradar - status

* skapad
— har @nnu ej borjat exekvera
* korbar
— trdden skeduleras
* suspenderad
— tillfalligt avstannad
» dod

— run-metoden har avslutats/stop anropad

synchronized - 1

* da kod inte far avbrytas
» typiskt vid samtidig access av data
* hir

— trdd write_thread lagrar i buffert

— trdd read_thread hdmtar ur buffert

— lagring far INTE avbrytas




synchronized - 2

class buffer c
{
public buffer c(
int size
{
// Skapa buffert med plats for
// size stycken element
} // buffer c

synchronized - 3

public synchronized void put( String str
{

// Behandla str under viss tid

// Lagra i buffert
} // put

public String last_item()
{
// Hamta data ur buffert
// returnera till anroparen
} /7 get
} // class buffer c

Runnable-interface

» om man vill ha applet som trad

* m.a.o. applet ska skeduleras
— for anrop ofta . . .

* skilj pa
— en applet som implementerar Runnable
— en applet som kor flera tradar




Skedulering av tridar

* sitt olika prioritet

* a_thread.setPriority(
Thread. MAX PRIORITY )

* b_thread.setPriority(
Thread. MIN_PRIORITY )

* c_thread.setPriority(
Thread NORMAL PRIORITY )

* a_thread kors oftast . . .

JDBC

+ Java Database Connectivity
* granssnitt mot databaser
* API
— Application Programmer's Interface
» JDBC API via
— import java.sql.*
— klasser och metoder

JDBC - konstruktion

» JDBC Driver Manager
— del av Javas bibliotek

e JDBC Driver

— gors av DB-leverantor




JDBC - grundelement

* java.sql.DriverManager

— laddar ratt drivrutiner mot DB
* java.sql.Connection

— en anslutning mot DB
* java.sql.Statement

— for att utféra SQL-kommandon
* java.sql.ResultSet

— resultat av SQL-kommando

JDBC - finesser

* java.sql.CallableStatement
— anrop av lagrade procedurer
* java.sql.PreparedStatement
— vid samma SQL-sats flera génger
* java.sql.DatabaseMetaData
— info om databasen
* java.sql.ResultSetMetaData
— info om kolumner i ett ResultSet

Exempelprogram/Inl 2 - 1

 anvindare JAVAINL/JAVAINL
* tabell BIL

— REGNR varchar

— MARKE varchar

— AR int

— NYPRIS int




Exempelprogram/Inl 2 - 2

* tabell BIL STAT
— MARKE varchar
— AR int
— ANTAL int
— SUMMA int
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Exempelprogram/Inl 2 - 3

* lagrad procedur

procedure SELECT_1 (
IN_REGNR in char,
UT_MARKE out varchar,
UT_AR out int,
UT_NYPRIS out int,
ALLT OK out int );

Exempelprogram/Inl 2 - 4

» skapar koppling mot DB
— DB maste vara igang
* listar kolumner ur BIL_STAT
* listar alla datarader i BIL_STAT
 anropar SELECT 1

— presenterar resultatet




Exempelprogram/Inl 2 - 5

import java.sql.*;
public class bil_c

{

public static void main( String args[] )

{

String url =
"jdbc:interbase://loopback/c:/temp/bil.gdb:";
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Exempelprogram/Inl 2 - 6

try
// S&k klass och lanka in
Class.forName (
"interbase.interclient.Driver" );

// Skapa connection
Connection db_conn =
DriverManager.getConnection (

url, "java", "javainl" );

Exempelprogram/Inl 2 - 7

// Hamta data ur DB

Statement statement =
db_conn.createStatement () ;

ResultSet rs = statement.executeQuery (
"select * from BIL_STAT" );

// Skriv ut kolumnnamnen

ResultSetMetaData rsmd =
rs.getMetaData () ;

int kolantal = rsmd.getColumnCount () ;




Exempelprogram/Inl 2 - 8

for ( int index = 1;

index <= kolantal; index++

if ( index > 1 )
{
System.out.print( ", " );
} /7 it
System.out.print (
rsmd.getColumnLabel ( index ) );
} // for
System.out.println() ;
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Exempelprogram/Inl 2 - 9

// Skriv ut datarader
while ( rs.next() )
{
String marke = rs.getString( 1 );
int ar = rs.getInt( 2 );
int antal = rs.getInt( 3 );
int summa = rs.getInt( 4 );

System.out.println(

marke + ", " + ar + ", " +
antal + ", " + summa ) ;
} // while

Exempelprogram/Inl 2 - 10

// Anropa en lagrad procedur
CallableStatement cs =
db_conn.prepareCall (
"{call SELECT 1( 2, 2, 2, 2, 2 )}" );

String regnr = "BBC323";
cs.setString( 1, regnr );
cs.registerOutParameter( 2,
java.sql.Types.VARCHAR ) ;
cs.registerOutParameter ( 3,
java.sql.Types.INTEGER ) ;
cs.registerOutParameter( 4,
java.sqgl.Types.INTEGER ) ;
cs.registerOutParameter( 5,
java.sql.Types.INTEGER ) ;
cs.execute() ; 30




Exempelprogram/Inl 2 - 11

if ( cs.getInt( 5 ) > 0 )

{
// Felflagga > 0, skriv ut data
String marke = cs.getString( 2 );
int ar = cs.getInt( 3 );

int nypris = cs.getInt( 4 );

System.out.println( "SELECT_1 gav:" );

System.out.println( marke + ", " +
ar + ", " + nypris );
} // if

Exempelprogram/Inl 2 - 12

// Sténg DB-kopplingar
statement.close() ;
cs.close() ;
db_conn.close() ;

}

catch ( Exception exc

{
System.out.println( "FEL PA DATAN" );

}

} // main
} // class bil _c

Korexempel

"% Kommandotolken

C:\egethjavashtBBsfolex\dbexemp>java hil_c
MPRKE. R, ANTAL SU

C:\egetrjavasht@nFolexrdbexemp.




Java och nétverk

* imponerande stod
* socketkommunikation
* internet

— lds webbsidor

— visa webbsidor

Natverk

* OSI-modellen
— 7 nivaer
» TCP/IP

— enklare, 4 nivier:
« Applikationslager
« Transportlager
« Nitverkslager
« Lanklager

Protokollexempel

* Applikation
— ftp, gopher, http
 Transport
— TCP, UDP
* Nitverk
-1IP
» Lank

— drivrutiner mot hw




Lagnivaprotokoll

« IP
— pa "paketniva"
« TCP, UDP
— logisk forbindelseniva
— stdd for applikationsnivan

Hognivéprotokoll

 FTP

— File Transmission Protocol

— filer mellan FTP-server och -klient
« HTTP

— HyperText Transmission Protocol

— web-sidor mellan web-server och -klient
« TELNET

— for terminalemulering

TCP/IP - Portar 1

 mjukvaruportar
* server gér pa en port
— "Porten dr 6ppen”
— process som svarar pa tilltal via porten
* identifieras av portnummer (16 bitar)
— max 65536 portar
— kan ha dnnu fler klienter




TCP/IP - Portar 2

* kan ha textstrdngsnamn
— se c:\winnt\system32\drivers\etc\services
* portnumren 0 .. 1024
— well known ports
— utnyttja INTE for egna servrar
—7-ECHO, 21- FTP
— 23 TELNET, 80 - HTTP
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Nétverkning med Java

* java.net
— dar finns "allt man behover"

* t.ex klasserna
— URL, URLConnection - for stdprotokoll
— Socket, ServerSocket - TCP-kommunik
— DatagramSocket - UDP-kommunik

Hognivéprotokollstod

* stod via URL-klassen for
— HTTP
— FTP
— Gopher
— SMTP
- m.fl.

* protokollval enkelt ...

42




URL - hognivéprotokoll

* man anger

— protokoll

— kélladress

— eventuellt portnummer
+ getlnputStream

— dé kan man lésa data fran kéllan
+ getOutputStream

— da kan man skriva data till kdllan
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Lasning av URL - 1

+ skapa URL mot http://www.yahoo.com
+ ordna koppling mot kéllan

* skaffa ldsanordning

* lés kéllan rad for rad

* lista pa terminalen
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Lasning av URL - 2

import java.net.URL;

import java.net.URLConnection;
import java.io.BufferedReader;
import java.io.InputStreamReader;
import java.io.IOException;

class url_c

{

45




Lasning av URL - 3

public static void main( String args[] )
{
try
{
URL yahoo_url = new URL(
"http://www.yahoo.com" ) ;
URLConnection yahoo conn =
yahoo_url.openConnection () ;

BufferedReader reader = new
BufferedReader (
new InputStreamReader (

yahoo_conn.getInputStream() ) );
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Lasning av URL - 4

String buf = reader.readLine() ;
while ( buf != null
{
System.out.println( buf );
buf = reader.readLine() ;
} // while

reader.close() ;
} /7 try
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Lasning av URL - 5

catch ( java.net.MalformedURLException exc )
{

System.out.println( "Fel pa WEB-adressen" );
} // java.net.MalformedURLException
catch ( java.io.IOException exc )
{

System.out.println(

"Fel vid getInputStream" );
} // IOException
} // main
} // url c

48




Visning av WEB-sida

» Applet
* 1 enda knapp
— Ladda YAHOO-sida
* kod for att visa en annan WEB-sida
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Korexempel

@ C-wegethjaw

J 2urkine Bedigera Viza & * ﬁ

J - -

Ealkat Eranat

Stopp
J.&.dress I@ Cvegetsjavahshow ;I |J Lankar

-

Ladds vAHOO -zida I

=
| | =

Den har datarn

show c -1

import java.applet.*;
import java.awt.*;
import java.awt.event.*;

import java.net.¥*;

public class show_c
extends Applet

implements ActionListener

{




show c-2

public void actionPerformed (
ActionEvent aev )

handle_show_btn() ;

} // actionPerformed

show ¢ -3

public void handle_show_btn()

{

String yahoo_page = "http://www.yahoo.com";
URL yahoo_url = null;
try

{
yahoo_url = new URL( yahoo _page ) ;

} /] try

catch ( MalformedURLException exc

{

} // catch

if ( yahoo_url != null )

{
super.getAppletContext () . showDocument (

yahoo_url );
} /) if
} // handle_show_btn

show c -4

public void init ()

{

super.setLayout ( null );

Button show btn = new Button (
"Ladda YAHOO-sida" );
super.add( show_btn ) ;
show_btn.setBounds( 20, 50, 160, 30 );
super.show _btn.addActionListener( this );
} // init
} // show_c
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Utokad URL-hantering

» URLStreamHandler
» URLStreamHandlerFactory
» URLConnection

Socket

+ tillhandahalls av OS
* for TCP-kommunik
* doljer krangel
— speciellt via Javas granssnitt
* ServerSocket
— Oppnar en port i servern
» Socket

— kan ansluta till server

Socketpgm

¢ server
— lyssnar
— accepterar en klient
— svarar HEJ HEJ! pa HEJ!
— svarar NOK pé annat
* Klient
— kopplar upp
— skickar string
— laser svar




Serversidan

* hanteras av ServerSocket-klassen
* Oppnar en viss server-port
* invantar en klient

— accept

* svarar pa tilltal

Mera ServerSocket

* porten bara for att lyssna
— inte for kommunik

* flera samtidiga klienter
— kor tradar . . .

HEJ! HEJ! - Serversidan

* Forsoker lyssna pa port 2747
* accepterar 1 klient

* svarar pa tilltal
— HEJ! HEJ! Pa HEJ!
— NOK pa annat

60




HEJ! HEJ! - serv_c - 1

import java.net.ServerSocket;
import java.net.Socket;

import java.io.InputStreamReader;
import java.io.BufferedReader;
import java.io.PrintWriter;

import java.io.IOException;

public class serv_c

{

HEJ! HEJ! - serv_c -2

public static void close_server(
ServerSocket server

try

{

server.close() ;
}
catch ( Exception exc
{
}

} // close_server
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HEJ! HEJ! - serv ¢ -3

public static void close_client(
Socket client )

try

{

client.close() ;
}
catch ( Exception exc
{
}

} // close_client
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HEJ! HEJ! - serv c -4

public static void close_reader (
BufferedReader reader

try

{

reader.close() ;
}
catch ( Exception exc
{
}

} // close_reader
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HEJ! HEJ! - serv ¢ -5

public static void main( String args|
{
ServerSocket server = null;
try
{
server = new ServerSocket ( 2747 );
} /) txy
catch ( IOException exc
{
System.out.println(
"Kunde inte lyssnal!" );
System.exit( 1 );
[171717777171717171177
} // catch
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HEJ! HEJ! - serv c - 6

Socket client = null;
try
System.out.println(
"Lyssnar pa port 2747" );
client = server.accept();

} /7 try
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HEJ! HEJ! - serv c -7

catch ( IOException exc
{
System.out.println(
"Fel vid avlyssning!" );
close_server( server );
System.exit ( 1 );
[1777117711717171111717
} // catch
System.out.println(

"OK. Klient ansluten" );
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HEJ! HEJ! - serv_c - 8

PrintWriter writer = null;
BufferedReader reader = null;
try
{
writer = new PrintWriter(
client.getOutputStream(), true );
reader = new BufferedReader (
new InputStreamReader (
client.getInputStream() ) );
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HEJ! HEJ! - serv ¢ -9

String buf = reader.readLine() ;
while ( buf != null
{
if ( buf.equals("HEJ!") )
writer.println("HEJ! HEJ!");
else
writer.println (”NOK”) ;
buf = reader.readLine() ;
} // while
} /7 try
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HEJ! HEJ! - serv_c - 10

catch ( Exception exc

{
exc.printStackTrace () ;
} // catch
finally
{
if ( writer != null
{
writer.close();
close_reader( reader );
} /1 if
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HEJ! HEJ! - serv_c- 11

close_server( server );
close_client( client );
} // finally
} // main

} // serv_c

finally - block

bra grej

avslut pé try .. catch
kors oavsett det gick fel
— eller inte

for upprensningskod

— avslutningsmeddelande

—mm. ...
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HEJ! Klientsidan

* tar servernamn som parameter
— eller IP-adress

* forsoker koppla upp

* ldser fran tangentbordet
— skickar string till server
— skriver ut svaret
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HEJ! client c - 1

import java.net.Socket;

import java.net.UnknownHostException;
import java.io.InputStreamReader;
import java.io.BufferedReader;

import java.io.PrintWriter;

import java.io.IOException;

public class client_c

{
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HEJ! client c -2

public static void close_client(
Socket client )

{
try
{
client.close() ;
}
catch ( Exception exc
{

}

} // close_client
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HEJ! client c-3

public static void close_reader (
BufferedReader reader

try

{

reader.close() ;

}

catch ( Exception exc

{
}

} // close_reader
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HEJ! client c -4

public static void main( String args[] )
{
if ( args.length !=1
{
System.out.println(
"Ange IP-adress eller maskinnamn" );
System.exit ( 1 );
[17171777177171711117717
}
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HEJ! client c -5

Socket client = null;

PrintWriter writer = null;
BufferedReader reader = null;
BufferedReader kbd_reader = null;
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HEJ! client c-6

try
{
System.out.println( "Koplar upp ..." );
client = new Socket ( args[0], 2747 );
writer = new PrintWriter (
client.getOutputStream(), true );
reader = new BufferedReader (
new InputStreamReader (
client.getInputStream() ) );
kbd_reader = new BufferedReader (
new InputStreamReader (
System.in ) );

} /] try
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HEJ! client c -7

catch ( UnknownHostException exc
{
System.out.println(
"Kan inte koppla upp mot " + args[0] );
System.exit ( 1 );
[1117177777717171777
} // catch
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HEJ! client c -8

catch ( IOException exc
{
System.out.println(
"I0-fel mot " + argsl[0] );
close_client( client );
if ( writer != null
{
writer.close() ;
close_reader( reader );
close_reader( kbd reader );

} /7 if
System.exit ( 1 );
I1117717171717177117177

} // catch




HEJ! client c-9

System.out.println(
"OK. Klientsidan ansluten" );
try

{

System.out.print ( "Skriv HEJ!" );
String buf = kbd_ reader.readLine() ;
while ( buf.length() > null )

{
writer.println( buf );
String from server = reader.readLine();
System.out.println( from server );
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HEJ! client ¢ - 10

System.out.print ( "Skriv HEJ!" );
buf = kbd_reader.readLine() ;

} // while

} /7 try

catch ( Exception exc

{

exc.printStackTrace() ;
} // catch
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HEJ! client c- 11

finally

{

writer.close

)i

(
close_reader( reader );
close_reader( kbd_reader );
close_client( client );

} // finally
} // main
} // client_c
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Datagram - UDP

» UDP - User Datagram Protocol

+ fristdende meddelande (ej punkt-till-punkt)
* kanske inte nar fram ...

* ingen garanterad ordning pa paketen

+ anvinds av NFS, nitverksspel m.m.

85

UDP - Javastod

» DatagramSocket

— for séndning och mottagning
» DatagramPacket

— datapaket
* MulticastSocket

— for séndning till flera
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