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11.4 Winsock
Windows
Winsock API IP Winsock
Winsock Winsock 1
Winsock 2
WSA JoinL eaf Winsock 1
Berkeley
11.4.1 W.insock 1
Winsock 1 IP setsockopt

IP_ADD_MEMBERSHIP IP_DROP_MEMBERSHIP

ip_mreq
struct ip_mreq
{

struct in_addr imr_multiaddr;
struct in_addr imr_interface;
};
imr_multiaddr imr_interface
imr_interface INADDR_ANY
P IP

234.5.6.7
SOCKET s
struct ip_mreq ipmr;
SOCKADDR_IN local;
int len = sizeof(ipmr);
s = socket(AF_INET, SOCK_DGRAM, 0);
Tocal.sin_family = AF_INET;
lTocal.sin_addr.s_addr = hton1(INADDR_ANY);

local.sin_port = htons(10009);

ipmr.imr_multiaddr.s_addr = inet_addr("234.5.6.7");

ipmr.imr_interface.s_addr

bind(s, (SOCKADDR *)&local, sizeof(local)

hton1 (INADDR_ANY);

);

setsockopt(s, IPPROTO_IP, IP_ADD_MEMBERSHIP,

(char *)&ipmr, &len);
setsockopt
ip_mreq

IP_DROP_MEMBERSHIP

setsockopt(s, IPPROTO_IP, IP_DROP_MEMBERSHIP,

(char *)&ipmr, &len);

Winsock 1 IP
11-1
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¢ " Multicast Loopback IP

11-1 Winsock 1.1

// Module name: Mcastwsl.c

#include <windows.h>
#include <winsock.h>

fHinclude <stdio.h>
#Hinclude <stdlib.h>

jtdefine MCASTADDR "234.5.6.
fidefine MCASTPORT 25000
jidefine BUFSIZE 1024

fidefine DEFAULT_COUNT 500

BOOL bSender = FALSE, 1/
bLoopBack = FALSE; 1/

7n

Act as sender?
Disable loopback?

DWORD dwInterface, // Local interface to bind to
dwMulticastGroup, // Multicast group to join
dwCount; // Number of messages to send/receive

short iPort; // Port number to use

/7

// Function: usage

//

// Description:

// Print usage information and exit

//

void usage(char *progname)
{

printf("usage: %s -s :m:str -p:int -i:str -1 -n:int\n",

progname);

printf(" -s Act as server (send data); otherwise\n");
printf(" receive data.\n");

printf(" -m:str Dotted decimal multicast IP addres to join\n");
printf(" The default group is: %s\n", MCASTADDR);
printf(" -p:int Port number to use\n");

printf(" The default port is: #d\n", MCASTPORT);
printf(" -i:str Local interface to bind to; by default \n");
printf(” use INADDRY_ANY\n");

printf(" -1 Disable loopback\n");

printf(" -n:int Number of messages to send/receive\n"):

ExitProcess(-1);
}

//
// Function: ValidateArgs
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//
// Description:
// Parse the command line arguments, and set some global flags,
// depending on the values
//
void ValidateArgs(int argc, char =*xargv)
{

int i;

dwinterface = INADDR_ANY;
dwMulticastGroup = inet_addr(MCASTADDR);
iPort = MCASTPORT; '

dwCount = DEFAULT_COUNT;

for(i = 1; i < argc; i++)

{
if ((argv[il[@] == '-') || (argv[il[0] == "/"))
{
switch (tolower(argv[il[1]))
{
case 's': // Sender
bSender = TRUE;
break;
case 'm': // Multicast group to join
if (strlen(argv[i]) > 3)
dwMulticastGroup = inet_addr(&argv[il[31);
break;
case 'i': // Local interface to use
if (strlen(argv[il) > 3)
dwinterface = inet_addr(&argv[i][3]1);
break;
case 'p’: // Port number to use
if (strlen(argv[i]l) > 3)
iPort = atoi(&argv[il[3]1);
break;
case '1'": // Disable loopback?
bLoopBack = TRUE;
break;
case 'n': // Number of messages to send/recv
dwCount = atoi(&argv[il[3]);
break;
default:
usage(argv[0]);
break;
}
}
}
return;
}
//
// Function: main
//

// Description:
// Parse the command line arguments, load the Winsock library,
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// create a socket, and join the multicast group. If this program
// is started as a sender, begin sending messages to the
// multicast group; otherwise, call recvfrom() to read messages
/! sent to the group.
//
int main(int argc, char =**argv)
{
WSADATA wsd;
struct sockaddr_in Tlocal,
remote,
from;
struct ip_mreq mcast;
SOCKET SOCKM;
TCHAR recvbuf[BUFSIZE],
sendbuf[BUFSIZE];
int len = sizeof(struct sockaddr_in),
optval,
ret;
DWORD i=0;

// Parse the command 1ine, and load Winsock
//
ValidateArgs(argc, argv);

if (WSAStartup(MAKEWORD(1, 1), &wsd) [= @)
{
printf("WSAStartup failed\n");
return -1;
} .
// Create the socket. In Winsock 1, you don't need any special
// flags to indicate multicasting.
//
if ((sockM = socket(AF_INET, SOCK_DGRAM, @)) == INVALID_SOCKET)
{
printf("socket failed with: %d\n", WSAGetLastError());
WSACleanup();
return -1;
}
// Bind the socket to the local interface. This is done so
// that we can receive data.

//
local.sin_family = AF_INET;
local.sin_port = htons(iPort); -

local.sin_addr.s_addr = dwlnterface;

if (bind(sockM, (struct sockaddr *)&local,
sizeof(local)) == SOCKET_ERROR)

{
printf("bind failed with: %d\n", WSAGetLastError()):
closesocket(sockM);
WSACleanup();
return -1;
}

// Set up the im_req structure to indicate whatvgroup we want
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// to join as well as the interface

//

remote.sin_family AF_INET:;
remote.sin_port htons(iPort);
remote.sin_addr.s_addr = dwMulticastGroup;
mcast.imr_multiaddr.s_addr = dwMulticastGroup;
mcast.imr_interface.s_addr = dwlnterface;

if (setsockopt(sockM, IPPROTO_IP, IP_ADD_MEMBERSHIP,
(char *)&mcast, sizeof(mcast)) == SOCKET_ERROR)

{
printf("setsockopt(IP_ADD_MEMBERSHIP) failed: %d\n",
WSAGetLastError());
closesocket(sockM);
WSACleanup();
return -1;
}
// Set the TTL to something else. The default TTL is 1.
1/
optval = 8;

if (setsockopt(sockM, IPPROTO_IP, IP_MULTICAST_TTL,
(char *)&optval, sizeof(int)) == SOCKET_ERROR)

{
printf("setsockopt (IP_MULTICAST_TTL) failed: %d\n”,
WSAGetLastError());
closesocket(sockM);
WSACleanup();
return -1;
}

// Disable the loopback if selected. Note that in Windows NT 4
// and Windows 95 you cannot disable it.

//
if (bLoopBack)
{
optval = 9;
if (setsockopt(sockM, IPPROTO_IP, IP_MULTICAST_LOOP,
(char *)&optval, sizeof(optval)) == SOCKET_ERROR)
{
printf("setsockopt(IP_MULTICAST_LOCP) failed: %d\n",
WSAGetLastError());
closesocket(sockM);
WSACleanup();
return -1;
}
}
if (!bSender) // Client
{
// Receive some data
//
for(i = @; i < dwCount; i++)
{

if ((ret = recvfrom(sockM, recvbuf, BUFSIZE, @,
(struct sockaddr #)&from, &len)) == SOCKET_ERROR)
{
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printf("recvfrom failed with: %d\n",
WSAGetLastError());

closesocket(sockM);
WSACleanup();
return -1;

}

recvbuf[ret] = 0;

printf("RECV: '%s' from <%s>\n", recvbuf,
inet_ntoa(from.sin_addr));

}
}
else // Server
{
// Send some data
!/
for(i = 0; i < dwCount; i++)
{
sprintf(sendbuf, "server 1l: This is a test: %d", i);
if (sendto(sockM, (char *)sendbuf, strlen(sendbuf), 9,
(struct sockaddr #)&remote,
sizeof(remote)) == SOCKET_ERROR)
{
printf("sendto failed with: %d\n",
WSAGetlLastError());
closesocket(sockM);
WSACleanup();
return -1;
}
Sleep(500);
}
}
// Drop group membership
//

if (setsockopt(sockM, IPPROTO_IP, IP_DROP_MEMBERSHIP,
(char *)&mcast, sizeof(mcast)) == SOCKET_ERROR)

{ .
printf(“setsockopt(IP_DROP_MEMBERSHIP) failed: %d\n",
WSAGetLastError());
}
closesocket (sockM);
WSACleanup();
return 9;
}
Winsock 1
Winsock 1.1 Winsock.h Wsock32.lib
Winsock 2 Winsock.h Ws2tcpip.h
Ws2_32.lib
IP ADD_ MEMBERSHIP |IP_DROP_MEMBERSHIP IP_MULTICAST_IF
IP_MULTICAST_LOOP —— Stephen Deering  —
Winsock Winsock 2

Winsock wsock32.lib Winsock 2
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11.4.2 Winsock 2

Winsock 2 Winsock 1

SOCKET WSAJoinlLeaf(
SOCKET s,
const struct sockaddr FAR * name,
int namelen,
LPWSABUF 1pCallerData,
LPWSABUF 1pCalleeData,
LPQOS 1pSQoOS,
LPQOS 1pGQOS,
DWORD dwFlags

WSAEINVAL

WSA_FLAG_MULTIPOINT_C_LEAF WSA_FLAG_
MULTIPOINT_D_ROOT WSA_FLAG_MULTIPOINT_D_LEAF SOCKADDR
ATM
IP
namelen name
IpCallerData
IpCalleeData
Windows
NULL [pSQOS FLOWSPEC
12 QoS
IpGQOS
Windows “ K dwFlags
JL_SENDER_ONLY JL_RECEIVER_ONLY
JL_BOTY

W SA JoinL eaf

WSA EventSel ect
FD_CONNECT

“ " QoS
Winsock
WSA JoinL eaf

W SA Socket
W SA JoinL eaf

WSA_FLAG_MULTIPOINT_C_ROOT

SOCKET

WSAAsyncSel ect

S FD_CONNECT
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name 11-2
FD_CONNECT closesocket
WSA JoinL eaf
ioctlsocket FIONBIO
W SA JoinL eaf WSAEWOULDBLOCK
“ ” 110
FD_CONNECT 8 WSAAsyncSelect
WSAEventSel ect /10 WSA JoinL eaf
Winsock
WSA JoinL eaf
name
o c_root
WSA JoinL eaf
1/0 WSAEventSel ect
WSAAsyncSel ect “oor FD_CLOSE
c_root WSA JoinL eaf
“ " ATM
closesocket
WSA JoinL eaf name
ATM UNI4.0
IP WSA JoinL eaf
S WSA JoinL eaf
bind listen accept/WSAA ccept “ "
closesocket
11-2
name
FD_CONNECT
accept WSAA ccept
c_leaf WSAJoinL eaf

c_root
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WSA JoinL eaf
WSA JoinL eaf
W SA Socket WSA JoinL eaf
closesocket
c_root closesocket /0 c_leaf
FD_CLOSE
11-2 WSAJoinLeaf
s name FD_
CONNECT
c_root FD_CLOSE
c_leaf s
c_root N/ZA N/A N/A
c_leaf s
1. Winsock 2 IP
11-2 M castws2.c
WSA JoinL eaf IP Winsock 1 IP
M castwsl.c
WSA JoinL eaf
11-2 IP
// Module: Mcastws2.c
//
f#include <winsock2.h>
ffinclude <ws2tcpip.h>
f#include <stdio.h>
fHinclude <stdlib.h>
jidefine MCASTADDR "234.5.6.7"
fidefine MCASTPORT 25000
fidefine BUFSIZE 1024
jidefine DEFAULT_COUNT 500
BOOL bSender = FALSE, // Act as a sender?
bLoopBack = FALSE; // Disable loopback?
DWORD dwlInterface, // Local interface to bind to
dwMulticastGroup, // Multicast group to join
dwCount; // Number of messages to send/receive
short iPort; // Port number to use

1/
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// Function: usage

//

// Description:

// Print usage information and exit
!/

void usage(char #progname)

{

printf("usage: %s -s -m:str -p:int -i:str -1 -n:int\n",
progname);
printf(™ -s Act as server (send data); otherwise\n");
printf(” receive data.\n");
printf(" -m:str Dotted decimal multicast IP addres "
“to join\n");

printf(" The default group is: %s\n", MCASTADDR):
printf(" -p:int Port number to use\n");
printf(” The default port is: %d\n", MCASTPORT);
printf(” -i:str Local interface to bind to; by default \n");
printf("” use INADDRY_ANY\n");
printf(" -1 Disable loopback\n");
printf(” -n:int Number of messages to send/receive\n");
ExitProcess(-1);

}

1/

// Function: ValidateArgs

//

// Description:

// Parse the command line arguments, and set some global flags,

1/ depending on the values

!/

void ValidateArgs(int argc, char =#xargv)

{

int i;

dwInterface = INADDR_ANY;
dwMulticastGroup = inet_addr(MCASTADDR);
iPort = MCASTPORT;

dwCount = DEFAULT_COUNT;

for(i=1l; i < argc ;i++)
{ .
if (Cargv[il[@] == "-') || (argv[il[0] == '/')}
{
switch (tolower(argv[ill[l]))
{
case 's': // Sender
bSender = TRUE;
break:;
case 'm': // Multicast group to join
if (strienCargv[i]) > 3)
dwMulticastGroup = inet_addr(&argv[il[31);:
break;
case 'i': // Local interface to use
if (strlen(argv[i]) > 3)
dwinterface = inet_addr(&argv[il[31);
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break:;
case 'p': // Port to use
if (strlen(argv[i]) > 3)
iPort = atoi(&argv[il[3]);
break:;
case '1': // Disable loopback
bLoopBack = TRUE;

break; _
case 'n': // Number of messages to send/recv
dwCount = atoi(&argv[il[3]);
break;
default:
usage(argv[0]);
break;
}
}
}
return;
}
//
// Function: main
//
// Description:
// Parse the command 1ine arguments, load the Winsock library,
// create a socket, and join the multicast group. If this program
// is run as a sender, begin sending messages to the multicast
/7 group; otherwise, call recvfrom() to . read messages sent to the
1/ group.
//
int main(int argc, char #*argv)
{
WSADATA wsd;
struct sockaddr_in 1local,
remote,
from;
SOCKET sock, sockM;
TCHAR recvbuf[BUFSIZE],
sendbuf[BUFSIZE];
int len = sizeof(struct sockaddr_in),
optval,
ret;
DWORD i=0;

// Parse the command line, and load Winsock

//
ValidateArgs(argc, argv);

if (WSAStartup(MAKEWORD(2, 2), &wsd) != 0)
{
printf(“"WSAStartup() failed\n");
return -1;

}
// Create the socket. In Winsock 2, you do have to specify the

// multicast attributes that this socket will be used with.
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1/
if ((sock = WSASocket(AF_INET, SOCK_DGRAM, @, NULL, @,
WSA_FLAG_MULTIPOINT_C_LEAF
| WSA_FLAG_MULTIPOINT_D_LEAF
| WSA_FLAG_OVERLAPPED)) == INVALID_SOCKET)

{
printf("socket failed with: %d\n", WSAGetLastError());
WSACleanup();
return -1;

} .

// Bind to the local interface. This is done to receive data.
local.sin_family = AF_INET;

local.sin_port = htons(iPort);

local.sin_addr.s_addr = dwInterface;

if (bind(sock, (struct sockaddr #)&local,
sizeof(local)) == SOCKET_ERROR)

{
printf("bind failed with: %d\n", WSAGetLastError());
closesocket(sock);
WSACleanup();
return -1;
}

// Set up the SOCKADDR_IN structure describing the multicast
// group we want to join
//

remote.sin_family = AF_INET;
remote.sin_port = htons(iPort);
remote.sin_addr.s_addr = dwMulticastGroup;

//

// Change the TTL to something more appropriate

!/

optval = 8;

if (setsockopt(sock, IPPROTO_IP, IP_MULTICAST_TTL,
(char =)&optval, sizeof(int)) == SOCKET_ERROR)

{

printf("setsockopt(IP_MULTICAST_TTL) failed: %d\n",
WSAGetLastError());

closesocket(sock);
WSACleanup();
return -1;

}

// Disable Toopback if needed

//

if (bLoopBack)

{
optval = 0;

if (setsockopt(sock, IPPROTO_IP, IP_MULTICAST_LOOP,
(char =*)&optval, sizeof(optval)) == SOCKET_ERROR)
{
printf("setsockopt(IP_MULTICAST_LOOP) failed: %d\n",
WSAGetLastError());
closesocket(sock);
WSACleanup();
return -1;
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}
}
// Jdoin the multicast group. Note that sockM is not used
// to send or receive data. It is used when you want to
// leave the multicast group. You simply call closesocket()
// on it.
//
if ((sockM = WSAJoinLeaf(sock, (SOCKADDR *)&remote,
sizeof(remote), NULL, NULL, NULL, NULL,
JL_BOTH)) == INVALID_SOCKET)

printf("WSAJoinLeaf() failed: %d\n", WSAGetlLastError());
closesocket(sock);
WSACleanup();
return -1;
1

if (!bSender) // Receiver
{
// Receive data
//
for(i = @; i < dwCount; i++)
{
if ((ret = recvfrom(sock, recvbuf, BUFSIZE, @,
(struct sockaddr =)&from, &len)) == SOCKET_ERROR)
{
“printf("recvfrom failed with: %Zd\n",
WSAGetLastError());
closesocket(sockM);
closesocket(sock);
WSACleanup();
return -1;
}
recvbuf[retl = 0;
printf("RECV: '%s' from <%s>\n", recvbuf,
inet_ntoa(from.sin_addr));

else // Sender

// Send data
//
for(i = @; i < dwCount; i++)
{
sprintf(sendbuf, "server 1: This is a test: %d", i);
if (sendto(sock, (char =)sendbuf, strlen(sendbuf), 0,
(struct sockaddr =)&remote,
sizeof(remote)) == SOCKET_ERROR)

printf("sendto failed with: %d\n",
WSAGetLastError());

closesocket(sockM);

closesocket(sock);

WSACleanup();

return -1;
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}
Sleep(500);
}

} .
// Leave the multicast group by closing sock.
// For nonrooted control and data plane schemes, WSAJoinLeaf
// returns the same socket handle that you pass into it.
/1
closesocket(sock);

WSACleanup();
return -1;
}

2. Winsock 2 ATM
11-3 Mcastatm.c ATM
“ K Support.c
GetATMAddress

—_— ATM

11-3 Server
WSA JoinL eaf
WSA Send
ATM “ "
WSA JoinL eaf
WSA JoinL eaf

Client
accept WSAAccept

11-3 ATM
// Module: Mcastatm.c
ffinclude "Support.h”
fHinclude <stdio.h>
fHinclude <stdlib.h>
fidefine BUFSIZE 1024
fidefine MAX_ATM_LEAF 4
J#define ATM_PORT_OFFSET ((ATM_ADDR_SIZE = 2) - 2)
ffdefine MAX_ATM_STR_LEN (ATM_ADDR_SIZE * 2)

DWORD dwAddrCount = @,
dwDataCount = 20;

BOOL  bServer = FALSE,
bLocalAddress = FALSE;
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char szleafAddresses[MAX_ATM_LEAF][MAX_ATM_STR_LEN + 11,
szLocalAddress[MAX_ATM_STR_LEN + 1],
szPort[3];

SOCKET sLeafSock[MAX_ATM_LEAF];

// Module: usage

//

// Description:

// Print usage information

1/

void usage(char *progname)

{
printf("usage: %s [-s]\n", progname);
printf(" -s Act as root\n");
printf(” -1:str Leaf address to invite (38 chars)\n");
printf(" May be specified multiple times\n");
printf(" -i:sstr Local interface to bind to (38 chars)\n");
printf(" -pixx Port number (2 hex chars)\n");"
printf(” -n:int  Number of packets to send\n");
ExitProcess(1l);

}

// Module: ValidateArgs

//

// Description:

/! Parse command line arguments

//

void ValidateArgs(int argc, char #xargv)

{

int i;
memset(szLeafAddresses, 0,

MAX_ATM_LEAF % (MAX_ATM_STR_LEN + 1));
memset(szPort, @, sizeof(szPort));

for(i = 1; i < argc; i++)

{
if ((argv[il[0] == "-*) || (argv[il[@] == "/"))
{
switch (tolower(argv[il[11))
{
case 's': // Server
bServer = TRUE;
break;
case '1'": // Leaf address
if (strlen{argv[i]) > 3)
{

strncpy(szLeafAddresses[dwAddrCount++],
&argv[i11[3]. MAX_ATM_STR_LEN - 2);

}
break;
case 'i': // Local interface
if (strien(argv[il) > 3)
{

strncpy(szLocalAddress, &argv[il[3].
MAX_ATM_STR_LEN - 2);
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bLocalAddress = TRUE;
}
break;
case 'p': // Port address to use
if (strien(argv[i]) > 3)

strncpy(szPort, &argv[il[3]1, 2);

break:;

case 'n': // Number of packets to send

if (strlen(argv[il) > 3)

dwDataCount = atoi(&argv[il[3]):

break;
default:
usage(argv[0]);
break;
}
}
}
return;
}
//
// Function: Server
1/
// Description:
// Bind to the Tocal interface, and then invite each leaf
// address that was specified on the command line.
// Once each connection is made, send some data.
//
void Server(SOCKET s, WSAPROTOCOL_INFO *1pSocketProtocol)
{ .
// Server routine
//
SOCKADDR_ATM atmleaf, atmroot:
WSABUF wsasend;
char sendbuf[BUFSIZE],
szAddr[BUFSIZE];
DWORD dwBytesSent,
dwAddrLen = BUFSIZE,
dwNumInterfaces,
i;
int ret;

// If no specified local interface is given, pick the
// first one

//
memset (&atmroot, @, sizeof(SOCKADDR_ATM));

if (lbLocalAddress)

‘ dwNumInterfaces = GetNumATMInterfaces(s);
"GetATMAddress(s, 0, &atmroot.satm_number);
}
else
AtoH(&atmroot.satm_number.Addr[8], szLocalAddress,
ATM_ADDR_SIZE - 1);
//

// Set the port number in the address structure
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//

AtoH(&atmroot.satm_number.Addr[ATM_ADDR_SIZE-1], szPort, 1);
//

// Fill in the rest of the SOCKADDR_ATM structure

!/

atmroot.satm_family » = AF_ATM;
atmroot.satm_number.AddressType = ATM_NSAP;
atmroot.satm_number.NumofDigits = ATM_ADDR_SIZE;

SAP_FIELD_ANY;
SAP_FIELD_ABSENT;
SAP_FIELD_ABSENT;

atmroot.satm_bl1i.Layer2Protocol

atmroot.satm_b11i.Layer3Protocol

atmroot.satm_bhli.HighLayerInfoType

/7 :

// Print out what we’'re binding to, and bind

//

if (WSAAddressToString((LPSOCKADDR)&atmroot,
sizeof(atmroot), 1pSocketProtocol, szAddr,

&dwAddrLen))
{
printf("WSAAddressToString failed: %d\n",
WSAGetLastError());
}

printf("Binding to: <#s>\n", szAddr);

if (bind(s, (SOCKADDR *)&atmroot,
$1ze0f(SOCKADDR_ATM)) == SOCKET_ERROR)

{ .
printf("bind() failed: %d\n", NSAGetLastError());

return;

}

// Invite each leaf

//

for(i = 8; i < dwAddrCount; i++)

{
// Fi1l in the SOCKADDR_ATM structure for each leaf
//
memset(&atmieaf, @, sizeof(SOCKADDR_ATM)):
AtoH(&atmleaf.satm_number.Addr[0], szLeafAddresses[i],

ATM_ADDR_SIZE - 1);

AtoH(&atmleaf.satm_number.Addr[ATM_ADDR_SIZE - 17,
szPort, 1);

atmleaf.satm_family = AF_ATM;
atmleaf.satm_number.AddressType = ATM_NSAP;
atmleaf.satm_number.NumofDigits = ATM_ADDR_SIZE;

atmleaf.satm_b11i.Layer2Protocol
atmleaf.satm_b11i.Layer3Protocol
atmleaf.satm_bh1i.HighLayerInfoType
//

// Print out client's address, and then invite it

//

if (WSAAddressToString((LPSOCKADDR)&atmleaf,
sizeof(atmleaf), 1pSocketProtocol, szAddr,
&dwAddrlen))

SAP_FIELD_ANY;
SAP_FIELD_ABSENT;
SAP_FIELD_ABSENT;

printf("WSAAddressToString failed: %d\n",
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WSAGetLastError());
} :
printf("[%02d] Inviting: <%s>\n", i, szAddr);

if ((sLeafSock[i] = WSAJoinLeaf(s,
(SOCKADDR *)&atmleaf, sizeof(SOCKADDR_ATM), NULL,
NULL, NULL, NULL, JL_SENDER_ONLY))
== INVALID_SOCKET)

{
printf("WSAJoinLeaf() failed: %d\n",
WSAGetLastError());
WSACleanup();
return;
}

} .
// Note that the ATM protocol is a bit different from TCP.
// When the WSAJoinLeaf (or connect) call completes, the
// peer has not necessarily accepted the connection yet,
// so immediately sending data will result in an error;
// therefore, we wait for a short time.
1/
printf("Press a key to start sending.");
getchar();
printf("\n");
!/
// Now send some data to the group address, which will
// be replicated to all clients
//
wsasend.buf = sendbuf;
wsasend.len = 128;
for(i = @; i < dwDataCount; i++)
{
memset(sendbuf, 'a' + (i % 26), 128);
ret = WSASend(s, &wsasend, 1, &dwBytesSent, @, NULL,
NULL);
if (ret == SOCKET_ERROR)

{
printf("WSASend() faited: %d\n", WSAGetLastError());

break;

} .
printf("[%02d] Wrote: %d bytes\n", i, dwBytesSent);

Sleep(500);
}

for(i = 9; i < dwAddrCount; i++)
closesocket(sLeafSock[il);
return;
}

//
// Function: Client
!/

// Description: '
/! First the client binds to the local interface (either one

// specified on the command line or the first local ATM address).
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// then waits to receive data.
ééid Client(SOCKET s, WSAPROTOCOL_INFO *1pSocketProtocol)
{ .
SOCKET sl;
SOCKADDR_ATM atm_leaf,
atm_root;
DWORD dwNumInterfaces,
dwBytesRead,
dwAddrLen=BUFSIZE,
dwFlags,
is
WSABUF wsarecv;
char recvbuf[BUFSIZE],
szAddr[BUFSIZE];
int iten = sizeof(SOCKADDR_ATM),

ret;

// Set up the local interface

//

memset(&atm_leaf, @, sizeof(SOCKADDR_ATM));
if (!bLocalAddress)

{
dwNumInterfaces = GetNumATMInterfaces(s):
GetATMAddress(s, @, &atm_leaf.satm_number):
}
else

AtoH(&atm_leaf.satm_number.Addr[0], szLocalAddress,
ATM_ADDR_SIZE-1);
AtoH(&atm_leaf.satm_number.Addr[ATM_ADDR_SIZE - 1],

szPort, 1);
//
// Fi1l in the SOCKADDR_ATM structure
//
atm_leaf.satm_family = AF_ATM;
atm_leaf.satm_number.AddressType = ATM_NSAP;
atm_leaf.satm_number.NumofDigits = ATM_ADDR_SIZE;
atm_leaf.satm_b11i.Layer2Protocol = SAP_FIELD_ANY;
atm_leaf.satm_bl11i.Layer3Protocol = SAP_FIELD_ABSENT;
atm_leaf.satm_bhli.HighLayerInfoType = SAP_FIELD_ABSENT;
//
// Print the address we're binding to, and bind
//

if (WSAAddressToString((LPSOCKADDR)&atm_leaf,
sizeof(atm_leaf), 1pSocketProtocol, szAddr,

&dwAddrlen))
{
printf("WSAAddressToString failed: %d\n",
WSAGetLastError());
}

printf("Binding to: <%s>\n", szAddr);

if (bind(s, (SOCKADDR *)&atm_leaf, sizeof(SOCKADDR_ATM))
== SOCKET_ERROR)

-
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}

printf("bind() failed: %d\n", WSAGetLastError());
return;

listen(s, 1);

1/

// Wait for the invitation

1/

}

/1
/1
1/
/!
1/
1/
1/
1/
1/

memset(&atm_root, @, sizeof(SOCKADDR_ATM)):

if ((s1 = WSAAccept(s, (SOCKADDR #)&atm_root, &ilen, NULL,
9)) == INVALID_SOCKET)

{
printf("WSAAccept() failed: %d\n”", WSAGetLastError()):
return;

}

printf("Received a connectionl\n");

// Receive some data
!/
wsarecv.buf = recvbuf;
for(i = 0; i < dwDataCount; i++)
{
dwFlags = ©;
wsarecv.len = BUFSIZE;
ret = WSARecv(sl, &wsarecv, 1, &dwBytesRead, &dwFlags,
NULL, NULL):
if (ret == SOCKET_ERROR)
{
printf("WSARecv() failed: %d\n", WSAGetLastError());
break:
}
if (dwBytesRead == 0)
break;
recvbuf[dwBytesRead] = 0; ,
printf("[%02d] READ %d bytes: '%s'\n", i, dwBytesRead,
recvbuf);
}
closesocket(sl1);
return;

Function: main

Description: :
This function loads Winsock library, parses command 1ine
arguments, creates the appropriate socket (with the right
root or leaf flags), and starts the client or the server
functions, depending on the specified flags

int main(int argc, char #*argv)

{

WSADATA wsd;
SOCKET CH :
WSAPROTOCOL_INFO 1pSocketProtocol;
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DWORD dwFlags;
ValidateArgs(argc, argv);
//
// Load the Winsock library
//
if (WSAStartup(MAKEWORD(2, 2), &wsd) != 9)
{
printf("WSAStartup failed\n");
return -1;
}
// Find an ATM-capable protocol
//
if (FindProtocol(&1pSocketProtocol) == FALSE)
{
printf("Unable to find ATM protocol entry!\n");
return -1;
}
// Create the socket using the appropriate root or leaf flags
//
if (bServer)
dwFlags = WSA_FLAG_OVERLAPPED
| WSA_FLAG_MULTIPOINT_C_RGOT
| WSA_FLAG_MULTIPOINT_D_ROOT;
else
dwFlags = WSA_FLAG_OVERLAPPED ‘
| WSA_FLAG_MULTIPOINT_C_LEAF
| WSA_FLAG_MULTIPOINT_D_LEAF;

1f ((s = WSASocket(FROM_PROTOCOL_INFO, FROM_PROTOCOL_INFO,
FROM_PROTOCOL_INFO, &IpSocketProtocol, 0,
dwFlags)) == INVALID_SOCKET)

{
printf("socket failed with: %d\n", WSAGetLastError());
WSACleanup();
return -1;

}

// Start the correct driver, depending on which flags were
// supplied on the command 1ine

//
if (bServer)
{
Server(s, &lpSocketProtocol);
}
else
{
Client(s, &1pSocketProtocol);
}
closesocket(s);
WSACleanup();
return @;
1
11.4.3 Winsock

Winsock 1 Winsock 2 |IP
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IP_MULTICAST_TTL IP_MULTICAST_IF IP_MULTICAST_LOOP

Winsock 1 Winsock 2
P
1. IP_MULTICAST_TTL
TTL TTL 1
TTL
TTL
TTL 1 1 TTL
0 p ”
224.0.0.0 224.0.0.255
TTL
setsockopt level IPPROTO_IP optname IP_MULTICAST _TTL
optval TTL TTL

int optval;

optval = 8;
if (setsockopt(s, IPPROTO_IP, IP_MULTICAST_TTL, (char *)&optval,
sizeof(int)) == SOCKET_ERROR)

{
// Error
}

WSAIloctl ioctlsocket
SIO_MULTICAST_SCOPE
ATM TTL ATM

c_root

2. IP_MULTICAST_IF

optval

DWORD dwlnterface;

dwinterface = inet_addr("129.121.32.19");
if (setsockopt(s, IPPROTO_IP, IP_MULTICAST_IF, (char #)&dwInterface,
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s1zeof (DWORD)) == SOCKET_ERROR)

// Error

129.121.32.19 S

ATM W SA JoinL eaf
C_root ATM
accept WSAAccept
3. IP_MULTICAST_LOOP

recvfrom “ "
IP_ MUTLICAST_LOOP
optval
int optval;
optval = 0; // Disable loopback
if (setsockopt(s, IPPROTO_IP, IP_MULTICAST_LOOP, (char =*)&optval,
sizeof(int)) == SOCKET_ERROR) :
{
// Error
1
WSAIloctl ioctlsocket ioctl SIO_MULTIPOINT _
LOOPBACK Windows 95
Windows 98 Windows NT 4 “ "
WSAENOPROTOOPT
ATM
ATM
c_root c_leaf c_root
“ " Loopback
11.4.4
. " RAS
Windows Windows NT 4
IGMP Windows NT 4

Windows 2000 RAS IGMP
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IP ATM
Winsock API Winsock 1 Winsock 2
W SA JoinL eaf
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