Systemy Rozproszone - Cwiczenie 5

1 Sockety

1.1 Serwer tekstowy

Ponizej znajduje sie kod serwera, ktory odbiera od klienta tekst i w odpowiedzi

odsyla ten sam tekst pisany wielkimi literami. Konstruktor klasy SocketServer

tworzy gniazdo (klasa ServerSocket) nastuchujace na okreslonym przez uzyt-

kownika porcie. Nastepnie, serwer rozpoczyna obstuge zadan w metodzie SocketServer.listen().
Metoda ta obstuguje zadania od klientéw w petli while, w ktérej to serwer blo-

kuje sie do czasu polaczenia z klienem (metoda ServerSocket.accept()), a

nastepnie po uzyskaniu potaczenia obstuga zadania jest przekazywana do meto-

dy serviceClient (). Zauwaz, ze wysylanie i odbieranie komunikatéw odbywa

sie poprzez operowanie na strumieniach.

import java.io.x;
import java.net.x;

public class SocketServer {
ServerSocket clientConn;
//0ObjectOutputStream out;
//ObjectinputStream in;

public SocketServer (int port) {
System.out.println ("Server_connecting_to_port_"+port)

try {
clientConn = new ServerSocket (port);
}

catch (Exception e) {
System.out.println ("Exception:" + e);
System . exit (1);
}
}

public static void main(String[] args) {
int port = 3000;
if (args.length > 0) {



try {
port
}

catch (Exception e) {
port 3000;
}

}

SocketServer server = new SocketServer (port);
System.out.println ("Server_running_on_port_"+port);
server . listen () ;

Integer.parselnt (args[0]) ;

}

public void listen () {
try {

System.out.println ("Waiting_for_clients ...");

while (true) {
Socket clientReq = clientConn.accept();
System.out.println ("Connection_from_"

+ clientReq.getInetAddress () .getHostName () ) ;

serviceClient (clientReq) ;

}

catch (IOException e) {
System.out.println ("Exception:" + e);
}

}

public void serviceClient (Socket s) {

DatalnputStream inStream = null;
DataOutputStream outStream = null;
String message;

try {

inStream = new DatalnputStream (s.getInputStream());

outStream = new DataOutputStream (s.getOutputStream
()

message = inStream .readUTF () ;

outStream . writeUTF (message . toUpperCase () ) ;

}

catch (IOException e) {
System.out.println ("I/O_Exception:" + e);



1.2 Klient tekstowy

W celu potaczenia klienta z serwerem, klient musi zna¢ punkt koricowy ser-
wera (adres i port). Parametry te mozesz przekaza¢ do wykonania progra-
mu ustawiajac we wlasciwosciach projektu pole Run— Arguments na wartosé
"localhost 3000" (w celu potaczenia z uprzednio uruchomionym serwerem lo-
kalnym). Klient w konstruktorze tworzy gniazdo do serwerwa (obiekt klasy
Socket), a nastepnie rozpoczyna komunikacje z serwerem wywolujac metode
SocketClient.sendMessage().

import java.io.x;
import java.net.x;

public class SocketClient {
Socket serverConn;

public SocketClient (String host, int port) {
try {
serverConn = new Socket (host, port);

}

catch (Exception e){
System.out.println ("Exception:" + e);
System . exit (1) ;

}

System . out . format ("Connected_to _%s:%d", host, port);

}

public void sendMessage () {

DatalnputStream inStream = null;
DataOutputStream outStream = null;
String message = "hello_world";

String response;

try {
inStream = new DatalnputStream (serverConn.
getInputStream () ) ;
outStream = new DataOutputStream (serverConn.
getOutputStream () ) ;

outStream . writeUTF (message) ;
response = inStream .readUTF () ;

System.out.println ("Server_returned_" + response);

}

catch (IOException e) {
System .out.println ("I/O_Exception:" + e);



}

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

if (args.length < 2) {

System.out.println ("Usage: _java_SocketClient _host_
port");

System . exit (1);

}

String host = args[0];

int port;

try {
port = Integer.parselnt(args[1l]);

}

catch (NumberFormatException e) {
port = 3000;
}

SocketClient client = new SocketClient (host, port);
client .sendMessage () ;

1.3 Serwer obiektowy

Ten serwer rézni si od poprzedniego sposobem wymiany komunikatéow. W tym
przypadku klient przekazuje serwerowi obiekt (tablica typu int) i odsyta klien-
towi liczbe calkowita (rowna sumie elementéw w tablicy). Uwaga: kolejnosé
w jakiej tworzone sa strumienie ObjectInputStream i ObjectOutputStream
jest istotna. Najpierw nalezy utworzy¢ obiekt ObjectOutputStream, a nastep-
nie obiekt ObjectInputStream.

import java.io.x;
import java.net.x;

public class ObjectServer {
ServerSocket clientConn;
//ObjectOutputStream out;
//ObjectinputStream in;

public ObjectServer (int port) {



System.out.println ("Server_connecting_to_port_"+port)

try {
clientConn = new ServerSocket (port);

catch (Exception e) {
System.out.println ("Exception:" + e);
System . exit (1);
}
}

public static void main(String[] args) {
int port = 3000;
if (args.length > 0) {
try {
port = Integer.parselnt (args|[0]) ;
}
catch (Exception e) {
port = 3000;
}
}
ObjectServer server = new ObjectServer (port);
System.out.println ("Server_running_on_port_"+port);
server . listen () ;

public void listen () {
try {

System.out.println ("Waiting_for_clients ...");

while (true) {
Socket clientReq = clientConn.accept();
System.out.println ("Connection_from_"

+ clientReq.getInetAddress () .getHostName () ) ;

serviceClient (clientReq) ;

}

catch (IOException e) {
System.out.println ("Exception:" + e);
}

}

public void serviceClient (Socket s) {
ObjectInputStream inStream = null;
ObjectOutputStream outStream = null;



int [] data = null;
int sum = 0;
try {
// z jakiegos powodu utworzenie inStream,
// a mastepnie outStream powoduje
// zablokowanie programu
// wiecej ciekawostek na:
// http://wuww. seasite . niu.edu/cs580java/
Object Serialization . html
outStream = new ObjectOutputStream (s.
getOutputStream () ) ;
inStream = new ObjectInputStream (s.getInputStream ()
)
try {
data = (int [])inStream.readObject ();
for (int i=0; i<data.length; i++) {
sum += data[i];
}

outStream . writeInt (sum) ;
// wymuszamy zapis do strumienia
outStream . flush () ;
}
catch (Exception e) {
e.printStackTrace () ;
}

}

catch (IOException e) {
System.out.println ("I/O_Exception:" + e);

1.4 Klient obiektowy

Klient obiektowy dziata w podobny sposéb do klienta kekstowego. Tablica wysy-
tana jest na serwer w dwoch krokach: poprzez umieszczenie obiektu w strumieniu
(ObjectOutputStream.writeObject ()), oraz faktycznie wysltanie danych (me-
toda ObjectOutputStream.flush()).

import java.io.x;

import java.net.x;

public class ObjectClient {
Socket serverConn;



public ObjectClient (String host, int port) {
try {
serverConn = new Socket (host, port);

catch (Exception e){
System.out.println ("Exception:" + e);
System . exit (1) ;
}
System . out . format ("Connected_to _%s:%d", host, port);

}

public void sendMessage () {
ObjectInputStream inStream = null;
ObjectOutputStream outStream = null;

int [] data = new int[10];

for (int i=0; i<10; i++) {
data[1i] i+1;

}

int sum;

try {

outStream = new ObjectOutputStream (serverConn.
getOutputStream () ) ;

inStream = new ObjectInputStream (serverConn.
getInputStream () ) ;

outStream . writeObject (data) ;
outStream . flush () ;

sum = inStream.readInt () ;

System.out.println ("Server_returned _sum=" + sum);

catch (IOException e) {
System.out.println ("I/O_Exception:" + e);
}

}

public static void main(String[] args) {
if (args.length < 2) {
System.out.println ("Usage: _java_SocketClient _host_
port");
System . exit (1);



}
String host = args[0];
int port;
try {
port = Integer.parselnt(args|[1]);
}

catch (NumberFormatException e) {
port = 3000;
}

ObjectClient client = new ObjectClient (host, port);
client .sendMessage () ;

2 Przykad 1

.. w ktérym klient otwiera potaczenie z serwerem tylko na czas wykonania po-
lecenia wybranego z menu przez uzytkownika. Polaczenie z serwerem zostaje
utworzone po wybraniu polecenia, a po odebrania odpowiedzi od serwera pota-
czenie jest zamykane.

2.1 Serwer

/%

x To change this template, choose Tools | Templates
* and open the template in the editor.

*/

package javaapplicationl;

import java.io.x;
import java.net.x;
import java.util.x;

public class ObjectServer {
ServerSocket clientConn;
//ObjectOutputStream out;
//ObjectInputStream in;

public ObjectServer (int port) {
System.out.println ("Server_connecting_to_port_"+port)

)



try {
clientConn = new ServerSocket(port);

catch (Exception e) {
System.out.println ("Exception:" + e);
System . exit (1) ;
}
}

public static void main(String[] args) {
int port = 3000;
if (args.length > 0) {
try {
port = Integer.parselnt (args[0]);
}
catch (Exception e) {
port = 3000;
}
}
ObjectServer server = new ObjectServer (port);

System.out.println ("Server_running_on_port_"+port);
server . listen () ;

public void listen () {
try {
System.out.println ("Waiting_for_clients ...");
while (true) {
Socket clientReq clientConn . accept () ;
System.out.println ("Connection_from_"
+ clientReq.getInetAddress () .getHostName() ) ;
serviceClient (clientReq) ;
}
}
catch (IOException e) {
System.out.println ("Exception:" + e);
}

}

public void serviceClient (Socket s) {
System.out.println ("New_request_from_" + s.
getInetAddress () );
ObjectInputStream inStream = null;
ObjectOutputStream outStream = null;



int message id;
Object message = null;
try {
outStream = new ObjectOutputStream (s.
getOutputStream () ) ;
inStream = new ObjectInputStream (s.getInputStream ()

);

message id = inStream.readInt () ;
System.out.println ("Got_message_"+message id);
message = inStream.readObject () ;

switch (message id) {

case 1:
Date d = new Date() ;
outStream . writeObject (d);
break;

case 2:
int [] data = (int []) message;
int sum = 0;
for (int i=0; i<data.length; i++) {

sum += data[i];

}
outStream . writeObject (new Integer (sum));
break;

case 3:
String str = (String)message;
outStream . writeObject (str.toUpperCase());
break;

}

outStream . flush () ;

}

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

System.out.println ("Done.");

}
}

2.2 Klient

Ve
x To change this template, choose Tools | Templates
* and open the template in the editor.

*/

package javaapplicationl;
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import java.io.x;
import java.net.x;
import java.util .x;

public class ObjectClient {
String host;
int port;

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

}

public Object sendMessage (int message id, Object
message) throws Exception {
Socket serverConn;

ObjectInputStream inStream = null;
ObjectOutputStream outStream = null;
Object response = null;

serverConn = new Socket (host, port);

outStream = new ObjectOutputStream (serverConn.
getOutputStream () ) ;

inStream = new ObjectInputStream (serverConn.
getInputStream () ) ;

outStream . writeInt (message id);

outStream . writeObject (message) ;

outStream . flush () ;

response = inStream.readObject () ;

serverConn . close () ;

return response;

}

public static void main(String [] args) {

ObjectClient client = new ObjectClient ("localhost"
3000) ;

Scanner scan = new Scanner (System.in);

boolean end loop = false;
try {
while (!end loop) {
System.out.println
System.out. println
System.out. println
System.out. println

"\n\nl._Ktora_godzina?");
"2._Suma_liczb _w_tablicy");
"3._Modyfikacja_tekstu");
0.

"0._Koniec");

Py
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char ¢ = scan.nextLine () .charAt(0);
switch(c¢) {
case '17:
Date d = (Date)client .sendMessage (1, null
)5
System.out.println ("Server:_"+d);
break;
case '27:
int [] data = new int[10];
for (int i=0; i<10; i++) {
data[i] = i+1;
}

Integer response = (Integer)client.
sendMessage (2, data);
System.out.println ("Server:_"+4response);

break;

case ’'37:
System.out.print ("Wpisz_tekst:_");
String str = scan.nextLine();
String r = (String)client.sendMessage (3,

str);

System.out.println ("Server:_"+r);
break ;

case '07:
end loop = true;
break;

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

}
3 Przykad 2

.. w ktéorym klient otwiera potaczenie z serwerem i utrzymuje je podczas wy-
konywania poleceri, do momentu jawnego zakoriczenia pracy przez klienta. Cata
komunikacja przebiega w ramach 1 polgczenia, ktore rozpoczynane jest przy
uruchomieniu klienta.

3.1 Serwer
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Ve

x To change this template, choose Tools | Templates
* and open the template in the editor.

*/

package javaapplication?2;

import java.io.x;
import java.net.x;
import java.util .x;

public class ObjectServer {

ServerSocket clientConn;
//ObjectOutputStream out;
//ObjectInputStream in;

public ObjectServer (int port) {
System.out.println ("Server_connecting_to_port_ " +
port);

try {
clientConn = new ServerSocket (port);

} catch (Exception e) {
System.out.println ("Exception:" + e);
System . exit (1) ;

}

public static void main(String [] args) {
int port = 3000;
if (args.length > 0) {
try {
port = Integer.parselnt (args[0]) ;
} catch (Exception e) {

port = 3000;
}
¥
ObjectServer server = new ObjectServer(port);
System.out.println ("Server_running_on_port_" -+
port);

server . listen ();

}

public void listen () {

try {
System.out . println ("Waiting_for_clients ...");

while (true) {
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Socket clientReq = clientConn.accept();
System.out . println (" Connection_from_"
+ clientReq.getInetAddress ().
getHostName () ) ;
serviceClient (clientReq);
}
} catch (IOException e) {
System.out.println ("Exception:" + e);
}

}

public void serviceClient (Socket s) {
ObjectOutputStream outStream;
ObjectInputStream inStream;
try {
outStream = new ObjectOutputStream (s.
getOutputStream () ) ;
inStream = new ObjectInputStream (s.
getInputStream () ) ;
int message id;
Object message = null;
boolean finished = false;

while (!finished) {
message id = inStream.readInt () ;
System.out.println ("Got_message_ " +
message id);
message = inStream.readObject () ;

switch (message id) {
case 1:
Date d = new Date() ;
outStream . writeObject (d);
outStream . flush () ;

break;
case 2:
int [| data = (int[]) message;
int sum = 0;
for (int i = 0; i < data.length;
it++) {

sum += data[i];

}

outStream . writeObject (new Integer
(sum) ) ;

outStream . flush () ;

break;
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case 3:
String str = (String) message;
outStream . writeObject (str.
toUpperCase () ) ;
outStream . flush () ;

break;

case 0:
outStream . writeObject ("bye");
finished = true;
break;

}

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

System.out.println ("Done.");

}
3.2 Klient

Ve

x To change this template, choose Tools | Templates
* and open the template in the editor.

*/

package javaapplication2;

import java.io.x;
import java.net.x;
import java.util.x;

public class ObjectClient {

Socket serverConn;
ObjectInputStream inStream = null;
ObjectOutputStream outStream = null;

public ObjectClient (String host, int port) throws
UnknownHostException, IOException {
serverConn = new Socket (host, port);
outStream = new ObjectOutputStream (serverConn.
getOutputStream () ) ;
inStream = new ObjectInputStream (serverConun.
getInputStream () ) ;
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public Object sendMessage(int message id, Object
message) throws Exception {
outStream . writeInt (message id);
outStream . writeObject (message) ;
outStream . flush () ;
Object response = inStream.readObject () ;
return response;

}

public static void main(String[] args) {
Scanner scan = new Scanner (System.in);
boolean finished = false;
try {

ObjectClient client = new ObjectClient ("
localhost", 3000);
while (!finished) {
System.out.println ("\n\nl._Ktora_godzina?
")
System.out.println ("2._Suma_liczb _w_
tablicy");
System.out.println ("3._Modyfikacja_tekstu
”);
System.out.println ("0._Koniec")
char ¢ = scan.nextLine().charAt
switch (c) {
case '17:
Date d = (Date) client.
sendMessage (1, null);
System.out.println ("Server:_" + d

)3

7(0);

break;
case ’'27:
int [] data = new int[10];
for (int i = 0; i < 10; i++) {
data|i] = 1 + 1;
}
Integer response = (Integer)
client .sendMessage (2, data);
System.out.println ("Server:_" +
response) ;
break;
case ’'37:

System.out.print ("Wpisz_tekst:_")

)

String str = scan.nextLine ()
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String r = (String) client.
sendMessage (3, str);

System.out.println ("Server:_" + r
) ;

break;

case '07:

System.out.println ("Server_says:._

" + (String)client .sendMessage

(0, null));
client .serverConn. close () ;
finished = true;
break;

}
}
} catch (Exception e)

{
System.out.println ("Exception:" + e);
e.printStackTrace ()

)

}
4 Zadanie

Stworz aplikacje klient-serwer, ktora pozwoli na zachowanie kopii zapasowej pli-
kow klienta (z wybranego katalogu, ktory moze byé podany bezposrednio w
kodzie) po stronie serwera, oraz na przywrocenie kopii z serwera do klienta.
Serwer powinien moc obshuzy¢ nastepujace zadania klienta:

e czy plik x znajduje sie na serwerze?

e czy plik x znajdujacy sie serwerze jest taki sam jak u klienta (to mozna
stwierdzi¢ porownujac sumy kontrolne plikow)?

e odebranie pliku od klienta i zapisanie go w okreslonym miejscu na dysku

e przestanie pliku klientowi (klient powinien zapisaé ten plik w okreslonej
lokalizacji)

Po napisaniu serwera, rozszerz go tak, zeby mogto z niego korzystaé¢ wielu klien-
tow. Dodatkowo, dopisz do klienta funkcjonalnosé¢ umozliwiajaca wyswietlenie
raportu wskazujacego ktore pliki maja swoja kopie na serwerze wraz z informa-
cja czy jest ona identyczna z ta u klienta. Zastandéw si¢ jak moznaby obstuzyé
usuwanie plikow.
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