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socket_client.cExercisesIPC:SocketsSocketsprovidepoint0to0point,two0waycommunicationbetweentwoprocesses.Socketsareveryversatileandareabasiccomponentofinterprocessandintersystemcommunication.Asocketisanendpointofcommunicationtowhichanamecanbebound.Ithasatypeandoneormoreassociatedprocesses.Socketsexistincommunicationdomains.Asocketdomainisanabstractionthatprovidesanaddressingstructureandasetofprotocols.Socketsconnectonlywithsocketsinthesamedomain.Twentythreesocketdomainsareidentified(see<sys/socket.h>),ofwhichonlytheUNIXandInternetdomainsarenormallyusedSolaris2.xSocketscanbeusedtocommunicatebetweenprocessesonasinglesystem,likeotherformsofIPC.TheUNIXdomainprovidesasocketaddressspaceonasinglesystem.UNIXdomainsocketsarenamedwithUNIXpaths.Socketscanalsobeusedtocommunicatebetweenprocessesondifferentsystems.ThesocketaddressspacebetweenconnectedsystemsiscalledtheInternetdomain.InternetdomaincommunicationusestheTCP/IPinternetprotocolsuite.Sockettypesdefinethecommunicationpropertiesvisibletotheapplication.Processescommunicateonlybetweensocketsofthesametype.Therearefivetypesofsocket.Astreamsocket00providestwo0way,sequenced,reliable,andunduplicatedflowofdatawithnorecordboundaries.Astreamoperatesmuchlikeatelephoneconversation.Thesockettypeis
SOCK_STREAM,which,intheInternetdomain,usesTransmissionControlProtocol(TCP).Adatagramsocket00supportsatwo0wayflowofmessages.Aonadatagramsocketmayreceivemessagesinadifferentorderfromthesequenceinwhichthemessageswere



07-08-2005 http://www.cs.cf.ac.uk/Dave/C/node28.html#SECTION002800000000000000000 #2sent.Recordboundariesinthedataarepreserved.Datagramsocketsoperatemuchlikepassinglettersbackandforthinthemail.Thesockettypeis
SOCK_DGRAM,which,intheInternetdomain,usesUserDatagramProtocol(UDP).Asequentialpacketsocket00providesatwo0way,sequenced,reliable,connection,fordatagramsofafixedmaximumlength.ThesockettypeisSOCK_SEQPACKET.Noprotocolforthistypehasbeenimplementedforanyprotocolfamily.Arawsocketprovidesaccesstotheunderlyingcommunicationprotocols.Thesesocketsareusuallydatagramoriented,buttheirexactcharacteristicsdependontheinterfaceprovidedbytheprotocol.SocketCreationandNaming

int socket(int domain, int type, int protocol)
iscalledtocreateasocketinthespecifieddomainandofthespecifiedtype.Ifaprotocolisnotspecified,thesystemdefaultstoaprotocolthatsupportsthespecifiedsockettype.Thesockethandle(adescriptor)isreturned.Aremoteprocesshasnowaytoidentifyasocketuntilanaddressisboundtoit.Communicatingprocessesconnectthroughaddresses.IntheUNIXdomain,aconnectionisusuallycomposedofoneortwopathnames.IntheInternetdomain,aconnectioniscomposedoflocalandremoteaddressesandlocalandremoteports.Inmostdomains,connectionsmustbeunique.

int bind(int s, const struct sockaddr *name, int namelen)
iscalledtobindapathorinternetaddresstoasocket.Therearethreedifferentwaystocallbind(),dependingonthedomainofthesocket.ForUNIXdomainsocketswithpathscontaining14,orfewercharacters,youcan:

#include <sys/socket.h>

 ... 

bind (sd, (struct sockaddr *) &addr, length);IfthepathofaUNIXdomainsocketrequiresmorecharacters,use:
#include <sys/un.h> 

... 

bind (sd, (struct sockaddr_un *) &addr, length); ForInternetdomainsockets,use
#include <netinet/in.h>

... 

bind (sd, (struct sockaddr_in *) &addr, length);
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unlink()
or

rm ()
toremovethesocket.ConnectingStreamSocketsConnectingsocketsisusuallynotsymmetric.Oneprocessusuallyactsasaserverandtheotherprocessistheclient.Theserverbindsitssockettoapreviouslyagreedpathoraddress.Itthenblocksonthesocket.ForaSOCK_STREAMsocket,theservercalls

int listen(int s, int backlog),whichspecifieshowmanyconnectionrequestscanbequeued.Aclientinitiatesaconnectiontotheserver'ssocketbyacalltoint
connect(int s, struct sockaddr *name, int namelen).AUNIXdomaincallislikethis:
struct sockaddr_un server; 

... 

connect (sd, (struct sockaddr_un *)&server, length);whileanInternetdomaincallwouldbe:
struct sockaddr_in; 

... 

connect (sd, (struct sockaddr_in *)&server, length);Iftheclient'ssocketisunboundatthetimeoftheconnectcall,thesystemautomaticallyselectsandbindsanametothesocket.ForaSOCK_STREAMsocket,theservercallsaccept(3N)tocompletetheconnection.
int accept(int s, struct sockaddr *addr, int *addrlen)

returnsanewsocketdescriptorwhichisvalidonlyfortheparticularconnection.Aservercanhavemultiple
SOCK_STREAM
connectionsactiveatonetime.StreamDataTransferandClosingSeveralfunctionstosendandreceivedatafromaSOCK_STREAMsocket.Theseare

write(), read(), int send(int s, const char *msg, int len, int flags),
and

int recv(int s, char *buf, int len, int flags).send()andrecv()areverysimilarto
read()
and

write(),buthavesomeadditionaloperationalflags.TheflagsparameterisformedfromthebitwiseORofzeroormoreofthefollowing:
MSG_OOB00Send"out0of0band"dataonsocketsthatsupportthisnotion.Theunderlyingprotocolmustalsosupport"out0of0band"data.OnlySOCK_STREAMsocketscreatedinthe

AF_INET
addressfamilysupportout0of0banddata.

MSG_DONTROUTE00TheSO_DONTROUTEoptionisturnedonforthedurationoftheoperation.Itis
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MSG_PEEK00"Peek"atthedatapresentonthesocketkthedataisreturned,butnotconsumed,sothatasubsequentreceiveoperationwillseethesamedata.A
SOCK_STREAM
socketisdiscardedbycalling

close().DatagramsocketsAdatagramsocketdoesnotrequirethataconnectionbeestablished.Eachmessagecarriesthedestinationaddress.Ifaparticularlocaladdressisneeded,acalltobind()mustprecedeanydatatransfer.Dataissentthroughcallstosendto()orsendmsg().The
sendto()
callislikea

send()
callwiththedestinationaddressalsospecified.Toreceivedatagramsocketmessages,callrecvfrom()orrecvmsg().Whilerecv()requiresonebufferforthearrivingdata,recvfrom()requirestwobuffers,onefortheincomingmessageandanothertoreceivethesourceaddress.Datagramsocketscanalsouse

connect()
toconnectthesockettoaspecifieddestinationsocket.Whenthisisdone,send()andrecv()areusedtosendandreceivedata.

accept()
and

listen()
arenotusedwithdatagramsockets.SocketOptionsSocketshaveanumberofoptionsthatcanbefetchedwithgetsockopt()andsetwith

setsockopt().Thesefunctionscanbeusedatthenativesocketlevel(level =
SOL_SOCKET
),inwhichcasethesocketoptionnamemustbespecified.Tomanipulateoptionsatanyotherleveltheprotocolnumberofthedesiredprotocolcontrollingtheoptionofinterestmustbespecified(see

getprotoent()
in
getprotobyname()
).ExampleSocketPrograms:

socket_server.c,socket_clientThesetwoprogramsshowhowyoucanestablishasocketconnectionusingtheabovefunctions.
socket_server.c

#include <sys/types.h>

#include <sys/socket.h>
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#include <sys/un.h>

#include <stdio.h>

#define NSTRS       3           /* no. of strings  */

#define ADDRESS     "mysocket"  /* addr to connect */

/*

 * Strings we send to the client.

 */

char *strs[NSTRS] = {

    "This is the first string from the server.\n",

    "This is the second string from the server.\n",

    "This is the third string from the server.\n"

};

main()

{

    char c;

    FILE *fp;

    int fromlen;

    register int i, s, ns, len;

    struct sockaddr_un saun, fsaun;

    /*

     * Get a socket to work with.  This socket will

     * be in the UNIX domain, and will be a

     * stream socket.

     */

    if ((s = socket(AF_UNIX, SOCK_STREAM, 0)) < 0) {

        perror("server: socket");

        exit(1);

    }

    /*

     * Create the address we will be binding to.

     */

    saun.sun_family = AF_UNIX;

    strcpy(saun.sun_path, ADDRESS);

    /*

     * Try to bind the address to the socket.  We

     * unlink the name first so that the bind won't

     * fail.

     *

     * The third argument indicates the "length" of

     * the structure, not just the length of the

     * socket name.

     */

    unlink(ADDRESS);

    len = sizeof(saun.sun_family) + strlen(saun.sun_path);
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    if (bind(s, &saun, len) < 0) {

        perror("server: bind");

        exit(1);

    }

    /*

     * Listen on the socket.

     */

    if (listen(s, 5) < 0) {

        perror("server: listen");

        exit(1);

    }

    /*

     * Accept connections.  When we accept one, ns

     * will be connected to the client.  fsaun will

     * contain the address of the client.

     */

    if ((ns = accept(s, &fsaun, &fromlen)) < 0) {

        perror("server: accept");

        exit(1);

    }

    /*

     * We'll use stdio for reading the socket.

     */

    fp = fdopen(ns, "r");

    /*

     * First we send some strings to the client.

     */

    for (i = 0; i < NSTRS; i++)

        send(ns, strs[i], strlen(strs[i]), 0);

    /*

     * Then we read some strings from the client and

     * print them out.

     */

    for (i = 0; i < NSTRS; i++) {

        while ((c = fgetc(fp)) != EOF) {

            putchar(c);

            if (c == '\n')

                break;

        }

    }

    /*

     * We can simply use close() to terminate the

     * connection, since we're done with both sides.

     */
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    close(s);

    exit(0);

}

socket_client.c

#include <sys/types.h>

#include <sys/socket.h>

#include <sys/un.h>

#include <stdio.h>

#define NSTRS       3           /* no. of strings  */

#define ADDRESS     "mysocket"  /* addr to connect */

/*

 * Strings we send to the server.

 */

char *strs[NSTRS] = {

    "This is the first string from the client.\n",

    "This is the second string from the client.\n",

    "This is the third string from the client.\n"

};

main()

{

    char c;

    FILE *fp;

    register int i, s, len;

    struct sockaddr_un saun;

    /*

     * Get a socket to work with.  This socket will

     * be in the UNIX domain, and will be a

     * stream socket.

     */

    if ((s = socket(AF_UNIX, SOCK_STREAM, 0)) < 0) {

        perror("client: socket");

        exit(1);

    }

    /*

     * Create the address we will be connecting to.

     */

    saun.sun_family = AF_UNIX;

    strcpy(saun.sun_path, ADDRESS);

    /*

     * Try to connect to the address.  For this to

     * succeed, the server must already have bound

     * this address, and must have issued a listen()
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     * request.

     *

     * The third argument indicates the "length" of

     * the structure, not just the length of the

     * socket name.

     */

    len = sizeof(saun.sun_family) + strlen(saun.sun_path);

    if (connect(s, &saun, len) < 0) {

        perror("client: connect");

        exit(1);

    }

    /*

     * We'll use stdio for reading

     * the socket.

     */

    fp = fdopen(s, "r");

    /*

     * First we read some strings from the server

     * and print them out.

     */

    for (i = 0; i < NSTRS; i++) {

        while ((c = fgetc(fp)) != EOF) {

            putchar(c);

            if (c == '\n')

                break;

        }

    }

    /*

     * Now we send some strings to the server.

     */

    for (i = 0; i < NSTRS; i++)

        send(s, strs[i], strlen(strs[i]), 0);

    /*

     * We can simply use close() to terminate the

     * connection, since we're done with both sides.

     */

    close(s);

    exit(0);

}ExercisesExercise12776
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socket_server.c
and

socket_client.c
programsforyousystemandcompileandrunthem.YouwillneedtosetupsocketADDRESSdefinition.

DaveMarshall1/5/1999


