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C++-Klasse Socket für Client und Server    Download: ClientServerSocket1.zip
Das TCP/IP-Socketprogramm auf Winsock-Basis aus einem früheren Kapitel (Windows Socket API) wird hier mit selbstgeschriebenen C++-Klassen für Client- und Serverseite weiterentwickelt. Diese Klassen sind universal nutzbar und kapseln die gesamte Funktionalität, die zur TCP/IP-basierten Textstream-Kommunikation nötig sind. Die einzigen Veränderungen die eventuell nötig sind, um eine weitergehende Funktionalität einzubauen, betrifft den Anweisungsblock der Methode communicate( ) auf Client- und auf Serverseite.

Im folgenden Beispiel wird die Implementierung einer einfachen Echo-Client-Server-Anwendung auf Basis byteorientierter Textstreams gezeigt.

Echo-Client

Alle nötigen Funktionalitäten wie Konstruktor, Destruktor, Erzeugen des Sockets und Socketkommunikation können als Objektmethoden implementiert werden. Nur die findServer( )-Funktion zum Auffinden und Herstellen der Verbindung zum Server wird als FRIEND-Methode ausserhalb der Klasseneinheit implementiert, da sie die Socket-Struktur SOCKETADDR_IN erzeugen und darauf zugreifen muss und deshalb nicht Bestandteil der Klasse sein kann. 



///////////////////////////////////////////////////////

// myClientClass1.cpp

// TCP/IP-Socket-Connection mit winsock

#include <stdio.h>

#include <winsock2.h>

#define PRINTERROR(s) printf("\nERROR %s: %d\n", s, WSAGetLastError())

///////////////////////////////////////////////////////

// KLASSE myClient

class myClient {

   private:

    SOCKET  theSocket;

   public: 

    myClient();

    ~myClient();

    int createSocket(char*, short);

    friend int findServer(SOCKET&, char*, short);

    void communicate();

};

//////////////////////////////////////////////////////////////////////

// Methoden

myClient::myClient () { 

   WORD wVersionRequested; 

   WSADATA wsaData;       

   wVersionRequested = MAKEWORD(1,1); 

   int nRet = WSAStartup(wVersionRequested, &wsaData);

   if (nRet) printf("WSAStartup failed %i", nRet);

   if (wsaData.wVersion != wVersionRequested)  {   

     printf("\nWrong winsock version\n");

   } else {

     printf("\nClient created");

   }

}

//----------------------------------------------------------------

myClient::~myClient() {

    printf("\nClient deleted");

    WSACleanup();   // Release WinSock

    getchar();      // wait

}

//----------------------------------------------------------------

int myClient::createSocket(char *szServer, short nPort) {

    // Create a TCP/IP stream socket

    theSocket = socket(AF_INET,             // Address family

                       SOCK_STREAM,         // Socket type

                       IPPROTO_TCP);        // Protocol

    if (theSocket == INVALID_SOCKET) {

        PRINTERROR("socket()");

        getchar();

        return 0;

    }

    printf("\nClient socket created");

    // Connect with server (friend findServer)

    if (findServer(theSocket, szServer, nPort)==0) {

        printf("Server not found");

        return 0;

    }

    return 1;

}

//---------------------------------------------------------------

void myClient::communicate() {

    char szBuf[255];

    char line[80]=" ";

    puts("\n<stop> closes connection!");

    while(strcmp(line,"stop")!=0) {

        printf("\nClient says > ");

        gets(line);

        strcpy(szBuf,line);

        int nRet = send(theSocket,          // Connected socket

                    szBuf,                  // Data buffer

                    strlen(szBuf),          // Length of data

                    0);                     // Flags

        if (nRet == SOCKET_ERROR) {

            PRINTERROR("send()");

            closesocket(theSocket);

            return;

        }

                                            // Wait for a reply

        nRet = recv(theSocket,              // Connected socket

                    szBuf,                  // Receive buffer

                    sizeof(szBuf),          // Size of receive buffer

                    0);                     // Flags

        if (nRet == SOCKET_ERROR) {

            PRINTERROR("recv()");

            closesocket(theSocket);

            return;

        }

        printf("Server answers > %s", szBuf); // Display received data

    }

}  // END CLASS

/////// FRIEND //////////////////////////////////////////////////
int findServer(SOCKET& theSocket, char* szServer, short nPort) {

    printf("\nTrying to connect to server: <%s> on port: %i ...", 

                                                 szServer, nPort);

    LPHOSTENT lpHostEntry;   

    lpHostEntry = gethostbyname(szServer);  

    if (lpHostEntry == NULL)    {

        PRINTERROR("gethostbyname()");

        return 0;

    }

    SOCKADDR_IN saServer;

    saServer.sin_family = AF_INET;

    saServer.sin_addr = *((LPIN_ADDR)*lpHostEntry->h_addr_list);

    saServer.sin_port = htons(nPort);   

                                                // connect to the server

    int nRet = connect(theSocket,               

                      (LPSOCKADDR)&saServer,    // Server address

                       sizeof(struct sockaddr

    if (nRet == SOCKET_ERROR) {

        PRINTERROR("socket()");

        closesocket(theSocket);

        return 0;

    }

    printf("\nConnected to server !");

    return 1;

}

////////////////////////////////////////////////////////////
void main( ) {

    // printf("Bitte Server eingeben <RETURN> fuer localhost: ");

    // gets(serverName);

    // if(strcmp(serverName,"")==0) strcpy(serverName,"localhost");

    // printf("Bitte Portnummer eingeben: ");

    // scanf("%i", &nPort);

    myClient* cl = new myClient();

    if(cl->createSocket("localhost", 5555)==1) 

       cl->communicate();

    delete cl;

}

Echo-Server (singlethreaded)


////////////////////////////////////////////////////////////

// myServerClass1.cpp

// SERVER (winsock)

// Socketconnection: String / Stream,

// single client, waiting for next-LOOP 

#include <stdio.h>

#include <winsock2.h>

#define PRINTERROR(s) printf("\nERROR %s: %d\n", s, WSAGetLastError())

////////////////////////////////////////////////////

class myServer {

    SOCKET listenSocket;             

    SOCKET remoteSocket;

   public:

    myServer();

    ~myServer();

    void createServerSocket(short);  

    friend acceptClient(SOCKET&, int );

    void communicate();

};

///////////////////////////////////////////////

myServer::myServer () {

    WORD wVersionRequested = MAKEWORD(1,1);

    WSADATA wsaData;

    int nRet=0;

    //  short nPort=5555;

    // Initialize WinSock and check version

    nRet = WSAStartup(wVersionRequested, &wsaData);

    if (wsaData.wVersion != wVersionRequested)  {   

        printf("\n Wrong version\n");

    } else {

        printf("Server created\n");

    }

}

// ------------------------------------------------

myServer::~myServer() {

    closesocket(remoteSocket);    // Close BOTH sockets before exiting

    closesocket(listenSocket);

    WSACleanup();    // Release WinSock

}

//-------------------------------------------------

void myServer::createServerSocket (short nPort) {

    // Create a TCP/IP stream socket to "listen" with

    listenSocket = socket(AF_INET,          // Address family

                          SOCK_STREAM,      // Socket type

                          IPPROTO_TCP);     // Protocol

    if (listenSocket == INVALID_SOCKET) {

        PRINTERROR("socket()");

        return;

    } else {

        printf("ServerSocket created\n");

        acceptClient(listenSocket, nPort);  // FRIEND

    }

}

// ---------------------------------------------------------

void myServer::communicate() { 

    while(1) {

        printf("\nBlocking at accept()...");

        remoteSocket = accept(listenSocket,      // Listening socket

                              NULL,              // Optional client address

                              NULL);

        if (remoteSocket == INVALID_SOCKET)   {

            PRINTERROR("accept()");

            closesocket(listenSocket);

            return;

        }

        printf("\nconnected to a client");

        char szBuf[256];

        int nRet;

        while(1) {

            //strcpy(szBuf,"");

            memset(szBuf, 0, sizeof(szBuf));

            nRet = recv(remoteSocket,               // Connected client

                        szBuf,                      // Receive buffer

                        sizeof(szBuf),              // Lenght of buffer

                        0);                         // Flags

            if (nRet == INVALID_SOCKET)  {

                printf("\nclient closed connection.");

                //PRINTERROR("recv()");

                //closesocket(listenSocket);

                //closesocket(remoteSocket);

                return;

            }

            printf("\nClient said > %s", szBuf);   // Display received data

            //strcpy(szBuf, "From the Server");    

            nRet = send(remoteSocket,               // Connected socket

                        szBuf,                      // Data buffer

                        strlen(szBuf),              // Lenght of data

                        0);                         // Flags

        }

       }

}

///////////////////////////////////////////////////// FRIEND
int acceptClient(SOCKET& listenSocket, int nPort) {    

    SOCKADDR_IN saServer;                   // Address structure

    saServer.sin_family = AF_INET;

    saServer.sin_addr.s_addr = INADDR_ANY;  // Let WinSock supply address

    saServer.sin_port = htons(nPort);       // Use port from command line

    int nRet = bind(listenSocket,           // bind the name to the socket 

                (LPSOCKADDR)&saServer,      // Our address

                sizeof(struct sockaddr));   // Size of address structure

    if (nRet == SOCKET_ERROR){

        PRINTERROR("bind()");

        closesocket(listenSocket);

        return 0;

    }

    //int nLen = sizeof(SOCKADDR);

    char szBuf[256];

    nRet = gethostname(szBuf, sizeof(szBuf));

    if (nRet == SOCKET_ERROR) {

        PRINTERROR("gethostname()");

        closesocket(listenSocket);

        return 0;

    }

    printf("Server named <%s> waiting on port %d\n", szBuf, nPort);

    printf("listen()");                       

                                         // Set the socket to listen

    nRet = listen(listenSocket,          // Bound socket

                  SOMAXCONN);            // Number of connection request 

    if (nRet == SOCKET_ERROR)   {

        PRINTERROR("listen()");

        closesocket(listenSocket);

        return 0;

    }

    return 1;

}  

////////////////////////////////////////////////////////////
void main( ) {

    myServer* s = new myServer();

    s->createServerSocket (5555);

    s->communicate(); 

    getchar();       

}
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class myServer


  


    SOCKET listenSocket;             
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   friend findServer( ... )





SOCKET





class myClientClass1
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    SOCKET  theSocket;


    


   public: 


    myClient();


    ~myClient();


    int createSocket(char*, short);


    friend int findServer(SOCKET&, 


                                char*, short);


    void communicate();








Seite 4

