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Funzione socket()

SOCKET socket( 1i1nt af, int type, Int protocol );
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Funzione socket(): valori di ritorno

SOCKET socket( 1i1nt af, int type, Int protocol );
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Funzione socket(): valori di ritorno

SOCKET socket( 1i1nt af, int type, Int protocol );
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Funzione socket(): uso

Dopo l'inizializzazione dell'applicazione WinSock, deve essere creata
una variabile di tipo socket

Per creare una socket:

» Creare una variabile m_socket di tipo socket:
SOCKET m_socket;

* Avvalorare m_socket con il valore di ritorno della funzione socket():

m_socket = socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);
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Funzione socket(): uso

Dopo l'inizializzazione dell'applicazione WinSock, deve essere creata una
variabile di tipo socket

Per creare una socket:

» Creare una variabile m_socket di tipo socket:
SOCKET m_socket;

* Avvalorare m_socket con il valore di ritorno della funzione socket():

m_socket =<socket(AF_INET, SOCK_STREAM, IPPROTO TCP)>>

In questo esempio la funzione
usa l'internet address family,
con socket di tipo stream e
protocollo TCP/IP (« “0”)
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Funzione socket(): uso

Dopo l'inizializzazione dell'applicazione WinSock, deve essere creata una
variabile di tipo socket

Per creare una socket:

» Creare una variabile m_socket di tipo socket:
SOCKET m_socket;

* Avvalorare m_socket con il valore di ritorno della funzione socket():

m_socket = socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);

* Valutare la presenza di errori per assicurarsi che la socket sia valida

iIT ( m_socket == INVALID SOCKET ) {
printf( "Error at socket(): %ld\n", WSAGetLastError() );
WSACleanup();
return;

}
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Funzione socket(): gestione dell'errore

SOCKET socket( 1i1nt af, int type, Int protocol );

Error code Meaning

M SANOTIMNITIALISED A successful WSAStartup call must occur before using this function.

W SAEMETDD W M The networlk subsystern or the associated service provider has failed.

WEAEAFNOSUPPORT The specified address family is not supported.

WSAEINPROGRESS & blocking Windows Sockets 1.1 call is in progress, or the service provider is still
processing a callback function,

NS AEMFILE Mo more socket descriptors are available.
NWEAENOBLUFS Mo buffer space is available, The socket cannot be created.

WEAEPROTOMNOSUPPORT  The specified protocol is not supparted.,

NWEAEPROTOTYPE The specified protocol is the wrong type for this socket,

WEAESOCKTHNOSUPPORT  The specified socket type is not supported in this address family,
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Funzione bind()

int bind( SOCKET s, const struct sockaddr* name, int namelen);
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Struttura sockaddr i1n

struct sockaddr_in {
short sin_family;
u_short sin_port;
struct 1n_addr sin_addr;
char sin_zero[8];

bind( m_socket, (SOCKADDR?*) &service, sizeof(service)
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Funzione bind () : valori di ritorno

int bind( SOCKET s, const struct sockaddr* name, int namelen);
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Funzione bind(): uso

Dopo la creazione di una socket

Per assegnare una porta ed un indirizzo IP alla socket

* Creare una variabile service di tipo sockaddr_in:

Sockaddr_in service;
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Funzione bind(): uso

Dopo la creazione di una socket

Per assegnare una porta ed un indirizzo IP alla socket

* Creare una variabile service di tipo sockaddr_in:

Sockaddr_in service;

struct sockaddr_in {

short sin_family; —— Address family
Porta TCP UDP 4—— u_short sin_port; (AF_XXXX)

struct 1In_addr sin_addr; ——» 1mdirizzo IP
Non Usato g— char sin_zero[8];

};

struct in_addr {
unsigned long s_addr; —» Indirizzi internet 32 bit

};
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Funzione bind(): uso

Dopo la creazione di una socket

Per assegnare una porta ed un indirizzo IP alla socket

* Creare una variabile service di tipo sockaddr_in:

Sockaddr_in service;
- Avvalorare la variabile creata

service.sin_family = AF _INET;
service.sin_addr.s addr = inet _addr( "127.0.0.1" );
service.sin_port = htons( 27015 );

Local address
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Funzione bind(): uso

Dopo la creazione di una socket

Per assegnare una porta ed un indirizzo IP alla socket

* Creare una variabile service di tipo sockaddr_in:

Sockaddr_in service;
- Avvalorare la variabile creata

service.sin_family = AF _INET;
service.sin_addr.s addr = inet _addr( "127.0.0.1" );
service.sin_port = htons( 27015 );

* Assegnare porta e Ip alla socket. Valutare errori

iIT ( bind( m_socket, (SOCKADDR*) &service, sizeof(service) ) ==
SOCKET_ERROR ) {
printf( "bind() failed.\n" );
closesocket(mn_socket);
return;

+
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Funzione bind(): gestione dell'errore

int bind( SOCKET s, const struct sockaddr* name,

Error code

WS AMNOTIMNITIALISED

WS A EMET OO [

WEAEATCTES

WEAEADDRIMUSE

WEAEADDRMOTAVATL

WSAEFALULT

WSAEINPROGRESS

WISAETMWAL
WSAEMOBUFS
WSAEMNOTSOCEK

Meaning

& successful WSAStartup call must occur before using this
function.

The netwarlk subsystem has failed.

atternpt to connect datagram socket to broadcast address failed
because setsockopt option SO_BROADCAST is not enabled.

& process on the computer is already bound to the same fully-
qualified address and the socket has not been marked to allow
address reuse with =0_REUSEADDFR. For example, the IP address
and port are bound in the af_inet case). (See the SO_REUSEADDR
socket option under setsockopt.)

The specified address is not a valid address for this computer.

The name or namelen parameter 15 not a walid part of the user
address space, the namelen parameter is too small, the name
pararmeter contains an incorrect address format for the associated
address family, or the first two bytes of the memory block specified
by ngme does not match the address family associated with the
socket descriptor 5.

& blocking windows Sockets 1.1 call is in progress, or the service
provider is still processing a callback function.

The socket is already bound to an address,
Mot enough buffers awvailable, too many connections,

The descriptar 15 not a socket,
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..un esempio di codice

#include <stdio.h>
#include "winsock2._.h""

void main(Q) {
// Initialize Winsock
WSADATA wsaData;
int 1Result = WSAStartup(MAKEWORD(2,2), &wsaData);
iIT (1Result !'= NO_ERROR)
printf("Error at WSAStartup(Q\n');

// Create a SOCKET for listening for incoming connection requests
SOCKET ListenSocket;
ListenSocket = socket(AF_INET, SOCK_STREAM, I1PPROTO_TCP);
iIT (ListenSocket == INVALID_SOCKET) {
printfF("Error at socket(): %ld\n", WSAGetLastError());
WSACleanup();
return;

}

// The sockaddr_in structure specifies the address family, IP address,
and port for the socket that //i1s being bound.

sockaddr_in service;

service.sin_family = AF_INET;

service.sin_addr.s _addr = inet_addr("127.0.0.1');

service.sin_port = htons(27015);

19



..un esempio di codice (cont.)

// Bind the socket.
1T (bind( ListenSocket, (SOCKADDR*) &service, sizeof(service)) ==
SOCKET_ERROR) {
printf(""bind() failed.\n");
closesocket(ListenSocket);
return;

}

WSACleanup();
return;

}
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Funzione listen

int listen( SOCKET s, int backlog);

dib dott.ssa V. Carofiglio & dott.ssa F.A. Lisi - Laboratorio di Programmazione in Rete (2/5)




Funzione listen() : valori di ritorno

int listen( SOCKET s, int backlog);
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Funzione listen(): uso

Il server deve essere in grado di "ascoltare " una richiesta di
connessione

Per settare /ascolto

» Chiamare la funzione listen(), passando come parametri la socket
creata e il massimo numero di connessioni che accetta

iIT ( listen( m_socket, 1 ) == SOCKET_ERROR )
printf( "Error listening on socket.\n"");
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Funzione listen(): gestione dell'errore

int listen( SOCKET s, int backlog);

Error code

WESANOTINITIALISED

S A B ET D iy 1

WESAEADDRINUSE

WESAEINPROGRESS

WSAETMW AL
WSAETSCOMM
WSAEMFILE
WSAENOBUFS
WSAENOTS COCk
WESAEOPNOTSUPR

Meaning

A successful WsAStartup call must occur befare using this function,

The netwark subsystermn has failed.

The socket's local address is already in use and the socket was not marked
to allow address reuse with S0_REUSEADDR. This error usually occurs
during execution of the bind function, but could be delayed until this function
if the bind was to a partially wildcard address {(invalving ADDR_ANY) and if
a specific address needs to be committed at the time of this function,

A blocking Windows Sockets 1.1 call is in progress, or the service provider is
still processing a callback function.

The socket has not been bound with bind.
The socket is already connected,

Mo more socket descriptors are available,
Mo buffer space is available,

The descriptor is not a socket,

The referenced socket is not of a type that supports the listen operation,
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Interazione TCP Client/Server
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Funzione accept()

SOCKET accept( SOCKET s, struct sockaddr* addr, int* addrlen);
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Funzione accept()

SOCKET accept( SOCKET s, struct sockaddr* addr, int* addrlen);
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Funzione accept():uso

Una volta in ascolto, il server deve essere in grado di gestire le
richieste di huove connessioni

Per accettare una connessione su una socker

Creare una variabile AcceptSocket di tipo SOCKET

SOCKET AcceptSocket;
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Funzione accept():uso

Una volta in ascolto, il server deve essere in grado di gestire le
richieste di huove connessioni

Per accettare una connessione su una socker

Creare una variabile AcceptSocket di tipo SOCKET

SOCKET AcceptSocket;

Effettuare un ciclo continuo per determinare se ci sono richieste di
connessione e chiamare la funzione accept() per accettare eventuali
connessioni

printf( "Waiting for a client to connect...\n" );
while (1) {
AcceptSocket = SOCKET_ERROR;
while ( AcceptSocket == SOCKET_ERROR ) {
AcceptSocket = accept( m _socket, NULL, NULL );

}
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Funzione accept() :gestione dell'errore

SOCKET accept( SOCKET s, struct sockaddr* addr, int* addrlen);

Error code Meaning

WEANOTIMITIALIZSED & successful WsAStartup call must occur before using this function,

WEAECOMNNRESET An incoming connection was indicated, but was subsequently terminated by
the rermote peer prior to accepting the call.

WESAEFALLT The addrien parameter is too small or adgr 15 not a valid part of the user
address space,

WEAEINTE & blocking Windows Sockets 1.1 call was canceled through
WSACancelBlockingCall.

WS AEIRW AL The listen function was not invoked prior to accept.

WEAEINPROGRESS A blocking Windows Sockets 1.1 call is in progress, or the service provider is
still processing a callback function.

WS AEMFILE The queue is nonempty upon entry to accept and there are no descriptors
available,

WEAEMETDCWT The network subsystern has failed.
WEAENOBLFS Mo buffer space is available,
WEAENOTS DT The descriptor is not a socket,

WEAEOPNOTSUPP The _referenu:ed socket is not a type that supports connection-oriented
service,

WSAEWOULDBLOCK The socket is marked as nonblocking and no connections are present to be
accepted,
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Funzione accept():uso

Una volta in ascolto, il server deve essere in grado di gestire le
richieste di huove connessioni

Per accettare una connessione su una socker

SOCKET AcceptSocket;

printf( "Waiting for a client to connect...\n" );
while (1) {
AcceptSocket = SOCKET_ERROR;
while ( AcceptSocket == SOCKET_ERROR ) {
AcceptSocket = accept( m _socket, NULL, NULL );

}

- Quando la connessione del client e stata accettata: trasferire il
controllo dal socket temporanea a quella originale e interrompere la
ricerca di huove connessioni

printf( "Client Connected.\n");
m_socket = AcceptSocket;
break;
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Interazione TCP Client/Server
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Funzione connect()

iInt connect( SOCKET s, const struct sockaddr* name, int namelen);
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Funzione connect()

iInt connect( SOCKET s, const struct sockaddr* name, int namelen);
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Funzione connect():uso

Affinche un client possa comunicare con un server, si deve connettere
al server
Per connettersi ad un server

Creare un elemento clientService di tipo sockaddr_in e settare il
suo valore

sockaddr_in clientService;

clientService.sin_family = AF _INET;
clientService.sin_addr.s _addr = inet_addr( "127.0.0.1" );
clientService.sin_port = htons( 27015 );

dib dott.ssa V. Carofiglio & dott.ssa F.A. Lisi - Laboratorio di Programmazione in Rete (2/5) 36



Funzione connect():uso

Affinche un client possa comunicare con un server, si deve connettere
al server
Per connettersi ad un server

Creare un elemento clientService di tipo sockaddr_in e settare il
suo valore

sockaddr_in clientService;

clientService.sin_family = AF _INET;
clientService.sin_addr.s _addr = inet_addr( "127.0.0.1" );
clientService.sin_port = htons( 27015 );

Chiamare la funzione connect () passando come parameftri la socket
creata e settata all'ascolto e la struttura sockaddr_in. Verificare la
presenza di errori

1T ( connect( m_socket, (SOCKADDR*) &clientService, sizeof(clientService) )
== SOCKET_ERROR) {

printf( "Failed to connect.\n" );
WSACleanup();
return;



Funzione connect() :gestione dell'errore

iInt connect( SOCKET s, const struct sockaddr* name, int namelen);

Error code
WSANOTIMNITIALISED
WEAEMETD WM
WESAEADDRINUSE

MISAETMTR

WEAEINPROGRESS

MISAESLREADY

WEAEADDRMOTAWATL

MSAESFMOSUPPORT

MESAECOMNMNREFUSED

Meaning
& successful WSAStartup call must occur before using this function,
The netwark: subsystemn has failed.

The sacket's local address is already in use and the socket was not rarked
to allow address reuse with S0_REUSEADDR. This errar usually occurs when
executing bind, but could be delayed antil this function if the bind was to a
partially wildzcard address (invaolving ADDR_ANY) and if a specific address
needs to be committed at the time of this function,

The blocking Windows Socket 1.1 call was canceled through
WsACancelBlockingCall.

& blocking Windaws Sockets 1.1 call is in progress, ar the service pravider
is still processing a callback function,

& nonblocking connect call is in progress on the specified socket,

Mote In orderto preserve backward compatibility, this errar is
reported as WIEAEIMNYAL to Windows Sockets 1.1 applications that link
to either winsock . dll or Wsock32.dll

The rermote address is not a walid address (such as ADDRE_AMNT),
Addresses in the specified family cannot be used with this socket,

The atternpt to connect was forcefully rejected.
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Funzione connect() :gestione dell'errore(cont.)

iInt connect( SOCKET s, const struct sockaddr* name, int namelen);

MSAEFALILT The name or the namelen parameter is not a valid part of the user address
space, the namelen parameter 1s too small, or the name parameter contains
incarrect address format for the associated address family.

MSAETNWAL The parameter s is a listening socket,

WS AEISCONN The socket is already connected (connection-oriented sockets only).
WESAENETUNREACH The network cannot be reached from this host at this time,

NS AEHOSTUMREACH A socket operation was attempted to an unreachable host,

S AENOBLFS Mo buffer space is available, The socket cannot be connected.
MEAENOTSOCK The descriptor is not a socket,

WEAETIMEDQUT Atternpt to connect tirmed out without establishing a connection.,

S AEWOULDBLOCK The socket is marked as nonblocking and the connection cannaot be
completed immediately.

MWEAEACCES Atternpt to connect datagram socket to broadecast address failed because
setsockopt option S0_BROADCAST is not enabled.
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..un esempio di codice

#include <stdio.h>
#include "winsock2.h"

void main() {

// Initialize Winsock
WSADATA wsaData;
Int 1Result = WSAStartup(MAKEWORD(2,2), &wsaData);
IT (f1Result = NO ERROR)
printfF("'Error at WSAStartup(\n');

// Create a SOCKET for connecting to server
SOCKET ConnectSocket;
ConnectSocket = socket(AF_INET, SOCK STREAM, IPPROTO _TCP);

1T (ConnectSocket == INVALID SOCKET) {
printfF(""Error at socket(): %ld\n", WSAGetLastError());
WSACleanup();
return;

}
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..un esempio di codice (cont.)

// The sockaddr_in structure specifies the address family,
// 1P address, and port of the server to be connected to.
sockaddr_in clientService;
clientService.sin_family = AF_INET;
clientService.sin_addr.s addr = inet _addr( "127.0.0.1" )
clientService.sin_port = htons( 27015 );

// Connect to server.
iIT ( connect( ConnectSocket, (SOCKADDR*) &clientService,
sizeof(clientService) ) == SOCKET_ERROR) {
printf( "Failed to connect.\n" );
WSACleanup();
return;
+
printf(*'Connected to server.\n");
WSACleanup();
return;
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Interazione TCP Client/Server

gL sy

gockhet )

:

bind()

!

ligten()

!

l accept()

bloccato fino alla connessionse

-

sockek ()

1

TCP three-way handshake

connect |}

»

Server
(Inizializzare una WSA)
Creare una socket

Assegnare un local address alla
socket

Settare la socket all'ascolto
Iterativamente:

a.  Accettare una nuova
connessione

b. Inviare e ricevere dati
Chiudere la connessione

esecuzione della ric

read()

'

write(d

hiasta

weite()

|

read( )

NJ-

read()

!

closa()

EQF

cloge(}

O AW

Client

(Inizializzare una WSA)
Creare una Socket
Connettersi al server
Inviare e ricevere dati
Chiudere la connessione

dott.ssa V. Carofiglio & dott.ssa F.A. Lisi - Laboratorio di Programmazione in Rete (2/5)

42




Funzione send()

int send( SOCKET s, const char* buf, intlen, int flags);
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Funzione send(): valori di ritorno

int send( SOCKET s, const char* buf, intlen, int flags);
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Funzione recev()

int recev(SOCKET s, char* buf, int len, int flags );
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Inviare e ricevere dati (lato Server)

Per inviare e ricevere dati

int bytesSent;

Int bytesRecv = SOCKET_ ERROR;

char sendbuf[32] = "Server: Sending Data.';
char recvbuf[32] S

bytesRecv = recv( m _socket, recvbuf, 32, 0 );

printf( ""Bytes Recv: %ld\n', bytesRecv );

bytesSent = send( m _socket, sendbuf, strlen(sendbuf), 0 );
printf( ""Bytes Sent: %ld\n', bytesSent );

Due interi sono usati per tenere traccia del numero di byte che vengono
inviati e ricevuti.
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Tnviare e ricevere dati (lato Client)

Per inviare e ricevere dati

Int bytesSent;
int bytesRecv = SOCKET_ERROR;
char sendbuf[32] = "Client: Sending data.';

char recvbuf|[32] ;

bytesSent = send( m_socket, sendbuf, strlen(sendbuf), 0 );
printf( "Bytes Sent: %ld\n", bytesSent );
iIT ( bytesRecv == 0 ||
(bytesRecv == SOCKET_ERROR && WSAGetLastError()== WSAECONNRESET ))

{

bytesRecv = recv( m_socket, recvbuf, 32, 0 );

iIT ( bytesRecv == -1 ) {
printf( "Connection Closed.\n");
break;
+
1T (bytesRecv < 0)
return;

printf( "Bytes Recv: %ld\n", bytesRecv );

}
Due interi sono usati per tenere traccia del numero di byte che vengono
i inviati e ricevuti.



Funzione send():gestione dell'errore

int send( SOCKET s, const char* buf, intlen, int flags );

Error code Meaning

WEAMOTIMITIALISED | & successful WSAStartup call must accur befare using this function.
WEAEMETDC W R The network subsystern has failed.

WEAEACCES The requested address is a broadcast address, but the appropriate flag was
not set. Call setsockopt with the S0_BROADCAST socket option to enable
use of the broadcast address.

WEAEINTER A blocking windows Sockets 1.1 zall was canceled through
wEACancelBlockingZall,

WEAEINPROGRESS A blocking windows Sockets 1.1 call is in progress, or the service provider is
still processing a callback function,

WEAEFALLT The buf parameter is not completely contained in a valid part of the user
address space,

WEAEMETRESET The connection has been broken due to the keep-alive activity detecting a
failure while the operation was in progress,

WEAENOBUFS Mo buffer space is available.
WEAEMOTCORM The socket is not connected.
WEAENOTSOCK The descriptor is not a socket,

WEAEDPMNOTSUPE MSG_QOB was specified, but the soclket is not stream-style such as type
SOCK_STREAM, QOB data is not supported in the commmunication domain
associated with this socket, or the socket is unidirectional and supports only
receive operations.
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Funzione send():gestione dell'errore(cont.)

int send( SOCKET s, const char* buf, intlen, int flags );

NWSAESHUTDO MR The socket has been shut down; it is not possible to send on a socket after
shutdown has been invoked with how set to SD_SEMND or SD_BOTH,.

MWSAEWOULDRLOCHK The socket is marked as nonblocking and the requested operation would
block,

MWSAEMSGEIZE The socket is message oriented, and the message is larger than the
maxirmurm supported by the underlying transport.

WESAEHOSTUNREACH | The remote host cannot be reached from this host at this time,

WSAETNY AL The socket has not been bound with bind, or an unknown flag was specified,
or M3G_C0B was specified for a socket with S0_O0OBINLINE enabled.

WEAECONMNABRORTED | The virtual circuit was terminated due to a time-aut or other failure. The
application should close the socket as it is no longer usable.

WSAECONMRESET The wirtual circuit was reset by the remote side executing a hard or abortive
close, For UDP sockets, the rermote host was unable to deliver a previously
sent UDP datagram and responded with a "Port Unrezchabie" ICMP paclet,
The application should close the socket as it is no longer usable,

WESAETIMEDOUT The connection has been dropped, because of a netwarlk failure or because
the systerm on the other end went down without notice,
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Funzione recev():gestione dell'errore

int recev(SOCKET s, char* buf, int len, int flags );

Error code Meaning
WEANMOTINITIALISED | A successful WSAStartup call must occur before using this function,
Wil S A ERET DT The networl subsystem has failed,

WEAEFALLT The buf pararmeter is not completely contained in a valid part of the user address
space,

WEAENOTCOMNMN The socket is not connected,
WEAEIMTR The (blocking) call was canceled through WSACancelBlockingCall.

Wi SAEINPROGRESS & blocking Windows Sockets 1.1 call is in progress, or the service provider is still
processing a callback function,

WEAEMETRESET The connection has been broken due to the keep-alive activity detecting a failure
while the operation was in progress,

WSAENOTS T} The descriptor is not a socket,

WEAECPNOTSLPP MSG_00B was specified, but the socket is not stream-style such as type
SOCK_STREAM, OOB data is not supported in the communication domain
associated with this socket, or the socket is unidirectional and supports only send
operations,

W SAESHUTDO W N The socket has been shut down; it is not possible to receive on a socket after
shutdown has been invoked with how set to SD_RECEIVE or S0D_BOTH,

WEAEWOULDBLOCK The socket is marked as nonblocking and the receive operation would blocl:,
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Funzione recev estione dell'errore (cont.

int recev(SOCKET s, char* buf, int len, int flags );

WEAEM ZE The message was too large to fit into the specified buffer and was truncated.
WEAETRY AL has , n unknown flag w
) ac .
WEAECOMMABDRTED | The wirk culi ted due to a time-out or other failure, The application
should close t s itis no longer usahble.
Wi SAETIMEDOUT B C i on has be dropped because of a networl: faillure or because the

The applicati it langer 1
datagr : - indicate that a previous send operation resulted
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Esercizi

3 Ricomporre I'esempio riportato in queste slide

3 Fare il porting su Windows degli esempi riportati
nel cap. 2 del testo di Donahoo & Calvert

O Svolgere esercizi 2,5, e 6 a pag. 23 del testo
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