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DWORD dwBufferCount,

buf
buf flags

recv

LPOWORD 1pNumberOfBytesRecvd,

LPDWORD 1pFlags,

LPWSAOVERLAPPED TpOverlapped,
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Telnet
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)
WSA SendDisconnect
WSABUF
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SD_RECV shutdown

5. WSARecvEX
WSARecvEX Winsock 1 flags recv
MSG_PARTIAL
int PASCAL FAR WSARecvEXx(
SOCKET s,
char FAR * buf,
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)
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2048 send

char sendbuff[2048];
int nBytes = 2048;

// Fi1l sendbuff with 2048 bytes of data

// Assume s is a valid, connected stream socket
ret = send(s, sendbuff, nBytes, 0);

send 2048 ret

TCP/IP

0 send
1024 1024

char sendbuff[2048];
int nBytes = 2048,
nLeft,
idx;

// Fill sendbuff with 2048 bytes of data

// Assume s is a valid, connected stream socket
nLeft = nBytes;

idx = 0;
while (nLeft > 0)
{

ret = send(s, &sendbuff[idx], nlLeft, @);
if (ret == SOCKET_ERROR)
{
// Error
}
nLeft -= ret;
idx += ret;

}
512

char recvbuff[1024];
int ret,

nLeft,

idx;
nLeft = 512;
idx = 0;
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while (nLeft > 9)

{
ret = recv(s, &recvbuff[idx], nleft, 0);
if (ret == SOCKET_ERROR)
{

// Error

}

idx += ret;

nLeft -= ret;

}
4
4
110
Berkeley Socket Recv  Writev
WSARecv WSARecvFrom WSASend WSASendTo Winsock 2
32 64
16 WSABUF
WSA Send 3 WSABUF
WSARecv 32 64 16
1/10 WSABUF
WSAEMSGSIZE
MSG_PARTIAL
7.3.5
closesocket
closesocket
closesocket shutdown
API
1. shutdown

shutdown shutdown

int shutdown(
SOCKET s,
int how
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how SD_RECEIVE SD_SEND SD _BOTH
SD_RECEIVE TCP
UDP
SE_SEND
TCP FIN
SD BOTH
2. closesocket
closesocket
int closesocket (SOCKET s);
closesocket
WSAENOTSOCK
WSA_ OPERATION_ABORTED 1/10
8 closesocket
SO _LINGER 9 SO LINGER
7.3.6
recv. WSARecv send WSASend
7-1
1P

7-1

// Module Name: Server.c

1/

// Description:

// This example illustrates a simple TCP server that accepts

// incoming client connections. Once a client connection is-
// established, a thread is spawned to read data from the

// client and echo it back (if the echo option is not

!/ disabled).

//

// Compile:

// ¢l -o Server Server.c ws2_32.1ib

//

// Command l1ine options:
// server [-p:x] [-i:IP] [-0]
1/ “p:X Port number to listen on
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// ~i:str Interface to Tisten on
// -0 Receive only; don't echo the data back
//

fHinclude <winsock2.h>

#include <stdio.h>
#include <stdlib.h>

jidefine DEFAULT_PORT 5150
fidefine DEFAULT_BUFFER 4096
int iPort = DEFAULT_PORT; // Port to listen for clients on
BOOL bInterface = FALSE, // Listen on the specified interface
bRecvOnly = FALSE; // Receive data only; don't echo back
char szAddress{128]; // Interface to listen for clients on
//
// Function: usage
//
// Description:
// Print usage information and exit
//
void usage()
{
printf("usage: server [-p:x] [-1:IP] [-0]\n\n");
printf(" -pix Port number to listen on\n");
printf(" -i:str Interface to listen on\n");
printf(" -0 Don't echo the data back\n\n");
ExitProcess(1l);
}
//
// Function: ValidateArgs
//
// Description:
// Parse the command line arguments, and set some global flags
// to indicate what actions to perform
//
void ValidateArgs(int argc, char =*xargv)
{

int i;

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

{
if ((argv[il[@] == '-') || (argv[il[@]l == '/"))
{
switch (tolower(argv[il[11))
{
case 'p':
iPort = atoi(&argv[il[31);
break;
case 'i':

bInterface = TRUE;
if (strlen(argv[il) > 3)
strcpy(szAddress, &argv[il[31);
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}

/1
/1
!/
//
/1
!/
/7
1/
1/

Funct

Descr
Th
cl
ha
da

break;
case 'o':
bRecvOnly = TRUE;
break;
default:
usage();
break;
}
}
ion: ClientThread
iption:
is function is called as a thread, and it handles a given

ient connection. The parameter passed in is the socket
ndle returned from an accept() call. This function reads
ta from the client and writes it back.

DWORD WINAPI ClientThread(LPVOID 1pParam)

{

SOCKET sock=(SOCKET)1pParam;
char szBuff[DEFAULT_BUFFER];
int ret,

nLeft,

idx;
while(l)
{

// Perform a blocking recv() call

1/

ret = recv(sock, szBuff, DEFAULT_BUFFER, 0);

if (ret == @) // Graceful close
break;

else if (ret == SOCKET_ERROR)

{

printf("recv() failed: %d\n", WSAGetLastError());
break;

}

szBuff[ret] = '\@';

printf("RECV: '%s'\n", szBuff);

//

// If we selected to echo the data back, do it

//

if (!bRecvOnly)

{

//

// Make sure we write all the data
//

while(nLeft > @)

{



— China=pubecom

ret = send(sock, &szBuff[idx], nLeft, 0);

if (ret == 0)
break;
else if (ret == SOCKET_ERROR)
{
printf("send() failed: %d\n",
WSAGetLastError());
break;
}
nLeft -= ret;
idx += ret;
}
}
}
return 0;
}
//
// Function: main
//
// Description:
// Main thread of execution. Initialize Winsock, parse the
// command line arguments, create the listening socket, bind
// to the local address, and wait for client connections.
//
int main(int argc, char #**argv)
{
WSADATA wsd;
SOCKET sListen,
sClient;
int iAddrSize;
HANDLE hThread;
DWORD dwThreadld;
struct sockaddr_in local,
client;
ValidateArgs(argc, argv);
if (WSAStartup(MAKEWORD(2,2), &wsd) != @)
{
printf("Failed to load Winsock!\n");
return 1;
}
// Create our listening socket
//

sListen = socket(AF_INET, SOCK_STREAM, IPPROTO_IP);
if (sListen == SOCKET_ERROR)

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

}

// Select the local interface, and bind to it

//

if (bInterface)

{

tocal.sin_addr.s_addr = inet_addr(szAddress);



China=pubecom

7 Winsock

if (local.sin_addr.s_addr == INADDR_NONE)
usage();
}
else
local.sin_addr.s_addr = htonl1(INADDR_ANY);
local.sin_family = AF_INET;
local.sin_port = htons(iPort);

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

{
printf("bind() failed: %d\n", WSAGetLastError());
return 1;

}

listen(sListen, 8);

//

// In a continuous loop, wait for incoming clients. Once one
// is detected, create a thread and pass the handle off to it.
/1
while (1)
{

iAddrSize = sizeof(client);

sClient = accept(slListen, (struct sockaddr =*)&client,

&iAddrSize);
if (sClient == INVALID_SOCKET)
{
printf("accept() failed: %d\n", WSAGetLastError()):
break;
}

printf("Accepted client: %s:%d\n",
inet_ntoa(client.sin_addr), ntohs(client.sin_port));

hThread = CreateThread(NULL, @, ClientThread,
(LPVOID)sClient, @, &dwThreadld);

if (hThread == NULL)

{
printf("CreateThread() failed: %d\n", GetLastError());

break;

}
CloseHandle(hThread);

1
closesocket(sListen);

WSACleanup();
return 9;

7-2

TCP
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TCP
-0
server -p:5150@ -o
client -p:5150 -s:IP -n:10 -o
10 send recv

10
7-2

// Module Name: Client.c

/1

// Description:

// This sample is the echo client. It connects to the TCP server,
// sends data, and reads data back from the server.
/1!

// Compile:

/7 ¢l -o Client Client.c ws2_32.11ib

//

// Command Line Options:

// client [-p:x] [-s:IP] [-n:x] [-0]

// -pix Remote port to send to

// -s:IP Server's IP address or host name
// “n:x Number of times to send message
// -0 Send messages only; don't receive
//

f#include <winsock2.h>
f#include <stdio.h>
f#include <stdlib.h>

jidefine DEFAULT_COUNT 20

ftdefine DEFAULT_PORT 5150

fidefine DEFAULT_BUFFER 2048

ffdefine DEFAULT_MESSAGE “This is a test of the emergency \

broadcasting system"

char szServer[128], // Server to connect to
szMessage[1024]; // Message to send to sever

int iPort
DWORD dwCount

DEFAULT_PORT; // Port on server to connect to
DEFAULT_COUNT; // Number of times to send message

BOOL bSendOnly = FALSE; // Send data only; don't receive
//

// Function: usage:

//

// Description:

// Print usage information and exit

//

void usage()
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{
printf("usage: client [-p:x] [-s:IP] [-n:x] [-ol\n\n");
printf(” -p:Xx Remote port to send to\n");
printf(” -s:IP Server's IP address or host name\n");
printf(” -n:x Number of times to send message\n");
printf(" -0 Send messages only; don't receive\n");
ExitProcess(1);
}
//
// Function: ValidateArgs
//
// Description:
// Parse the command 1ine arguments, and set some global flags
// to indicate what actions to perform
//
void ValidateArgs(int argc, char #*xargv)
{
int i;
for(i = 1; i < argc; i++)
{
if ((argv[il[@] == '-") || (argv[il[0] == '/"))
{
switch (tolower(argv[il[l1))
{
case 'p': // Remote port
if (strlen(argv[il) > 3)
iPort = atoi(&argv[il[3]1);
break;
case 's': // Server
if (strlenCargv[i]) > 3)
strcpy(szServer, &argv[il[3]1):
break;
case 'n': // Number of times to send message
if (strlen(argv[il]) > 3)
dwCount = atol(&argv[il[3]);
break;
case '0': // Only send message; don't receive
bSendOnly = TRUE;
break;
default:
usage();
break;
}
}
}
}
//
// Function: main
//

// Description:

// Main thread of execution. Initialize Winsock, parse the
// command 1ine arguments, create a socket, connect to the
/7 server, and then send and receive data
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//
int main(int argc, char **argv)
{
WSADATA wsd;
SOCKET sClient;
char szBuffer[DEFAULT_BUFFER];
int ret,

i;
struct sockaddr_in server;
struct hostent *host = NULL;

// Parse the command line, and load Winsock
//

ValidateArgs(argc, argv):;

if (WSAStartup(MAKEWORD(2,2), &wsd) != @)

{
printf("Failed to load Winsock library!\n");
return 1;
}
strcpy(szMessage, DEFAULT_MESSAGE);
//
// Create the socket, and attempt to connect to the server
1/

sClient = socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);

if (sClient == INVALID_SOCKET)

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

}

server.sin_family = AF_INET;

server.sin_port = htons(iPort);

server.sin_addr.s_addr = inet_addr(szServer);

//

// 1f the supplied server address wasn't in the form

// "aaa.bbb.ccc.ddd,” it's a host name, so try to resolve it

//
if (server.sin_addr.s_addr == INADDR_NONE)
{
host = gethostbyname(szServer);
if (host == NULL)
{
printf(”"Unable to resolve server: %s\n", szServer);
return 1;
}
CopyMemory(&server.sin_addr, host->h_addr_1ist[0],
host->h_length);
}

if (connect(sClient, (struct sockaddr *)&server,
sizeof(server)) == SOCKET_ERROR)

{
printf("connect() failed: %d\n", WSAGetLastError());
return 1;

}

// Send and receive data

//
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for(i = 0; i < dwCount; i++)

{
ret = send(sClient, szMessage, strlen(szMessage), 0);
if (ret == 0)
break;
else if (ret == SOCKET_ERROR)
{
printf("send() failed: %d\n", WSAGetLastError(});
break;
}
printf("Send %d bytes\n", ret);
if (!1bSendOnly)
{
ret = recv(sClient, szBuffer, DEFAULT_BUFFER, 0);
if (ret == 0) // Graceful close
break;
else if (ret == SOCKET_ERROR)
{
printf("recv() failed: %d\n", WSAGetlLastError());
break;
}
szBuffer[ret] = '\0";
printf("RECV [%d bytes]: '%s‘\n", ret, szBuffer);
}
}
closesocket(sClient);
WSACleanup();
return 0;
}
7.4
7.4.1

socket WSA Socket
bind

listen accept

recvfrom

int recvfrom(

SOCKET s,

char FAR* buf,

int len,

int flags,

struct sockaddr FAR* from,
int FARx fromlen
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recv MSG_OOB MSG_PEEK
MSG_PEEK
from SOCKADDR fromlen API
SOCKADDR
recvfrom Winsock 2 WSARecvFrom
int WSARecvFrom(
SOCKET s,

LPWSABUF 1pBuffers,

DWORD dwBufferCount,

LPDWORD 1pNumberOfBytesRecvd,

LPDWORD 1pFlags,

struct sockaddr FAR = 1pFrom,

LPINT 1pFromlen,

LPWSAOVERLAPPED 1pOverlapped,

LPWSAOVERLAPPED_COMPLETION_ROUTINE 1pCompletionROUTINE
);

WSABUF dwBufferCount
WSARecvFrom WSABUF
IpNumberOfBytesRecvd WSARecvFrom IpFlags
0 MSG_OOB MSG_PEEK MSG_PARTIAL
MSG_PARTIAL

MSG_PARTIAL

WSARecvFrom [pFrom SOCKADDR

[pFromLen SOCKADDR
DWORD IpOverlapped |pCompletionROUTINE
/O

SOCKADDR

connect WSAConnect

Recv WSARecv
recvfrom WSARecvFrom

7.4.2

sendto  WSASendTo sendto
int sendto(
SOCKET s,
const char FAR % buf,
int 1len,
int flags,

const struct sockaddr FAR = to,
int tolen
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buf len recvfrom
to SOCKADDR
Winsock 2 WSASendTo
int WSASendTo(
SOCKET s,

LPWSABUF 1pBuffers,

DWORD dwBufferCount,

LPDWORD TpNumberOfBytesSent,
DWORD dwFlags,

const struct sockaddr FAR * 1pTo,
int iTolen,

LPWSAOVERLAPPED 1pOverlapped,

LPWSAOVERLAPPED_COMPLETION_ROUTINE TpCompletionROUTINE

WSASendTo SendTo
IpBuffers dwBufferCount
WSABUF 1/10 WSASendTo IpNumber
OfBytesSent IpTo SOCKADDR
iToLen SOCKADDR IpOverlapped
IpCompletionROUTINE 1/0 8
send
WSA Send sendto WSASendTo
WSAEISCONN
closesocket
7.4.3
/0
WSAEWOULDBLOCK

WSAEMSGSIZE

AppleTalk PAP WSARecvEXx

MSG_PARTIAL

recv “

recv

WSARecVvEX

WSARecv

MSG_PARTIAL
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MSG_PARTIAL Winsock 2 WSARecv WSARecvFrom
WSARecy WSARecvEx WSARecvFrom
UDP/IP
UDP IP
UDP
IP UDP IP
bind sendto WSASendTo
IP IP
IP IP
7.4.4
closesocket
7.4.5
7-3
7-3

// Module Name: Receiver.c

//
// Description:

// This sample receives UDP datagrams by binding to the specified

// interface and port number and then blocking on a recvfrom()
// call

//

// Compile:

/! ¢l -o Receiver Receiver.c ws2_32.1ib

//

// Command Line QOptions:

!/ sender [-p:int]

// -p:int
// -i:1IP
// -n:x
// -b:x
//

#include <winsock2.h>
f#include <stdio.h>
finclude <stdlib.h>

fidefine DEFAULT_PORT
jidefine DEFAULT_COUNT

[-1:IP][-n:x] [-b:x]

Local port

Local IP address to listen on
Number of times to send message
Size of buffer to send

5150
25

fidefine DEFAULT_BUFFER_LENGTH 4096
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int  iPort = DEFAULT_PORT; // Port to receive on
DWORD dwCount = DEFAULT_COUNT, // Number of messages to read
dwLength = DEFAULT_BUFFER_LENGTH; // Length of receiving buffer
BOOL bInterface = FALSE; // Use an interface other than
// default
char szInterface[32]; // Interface to read datagrams from
//
// Function: usage:
//
// Description:
// Print usage information and exit
//
void usage()
{
printf(“usage: sender [-p:int] [-i:IP1[-n:x] [-b:x]\n\n");
printf(” -p:int  Local port\n");
printf(” -i:IP Local IP address to listen on\n");
printf(” -n:x Number of times to send message\n");
printf(" -b:x Size of buffer to send\n\n");
ExitProcess(l);
}
//
// Function: ValidateArgs
//
// Description:
// Parse the command line arguments, and set some global flags to
// indicate what actions to perform
//
void ValidateArgs(int argc, char **argv)
{
int is
for(i = 1; i < argc; i++) -
{
if ((argv[il[0] == '-') || (argv[il[@] == '/"))
{

switch (tolower(argv[il[1]))
{
case 'p': // Local port
if (strlen(argv[i]) > 3)
iPort = atoi(&argv[i][3]):
break;
case 'n': // Number of times to receive message
if (strlen(argv[i]) > 3)
dwCount = atol(&argv[il[31);
break;
case 'b': // Buffer size
if (strlen(argv[il) > 3)
dwlLength = atol(&argv[il[3]1);

break;

case 'i': // Interface to receive datagrams on
if (strlen(argv[i]) > 3)
{

bInterface = TRUE;
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strcpy(szinterface, &argv[il[31);

}
break:;
default:
usage();
break:
}
}
}

}

//

// Function: main

/7

// Description:
// Main thread of execution. Initialize Winsock, parse the command
// Tine arguments, create a socket, bind it to a local interface

// and port, and then read datagrams.
//
int main(int argc, char **argv)
{
WSADATA wsd;
SOCKET Y
char *recvbuf = NULL;
int ret,
i;
DWORD dwSenderSize;
SOCKADDR_IN sender,
Tocal;

// Parse arguments and load Winsock
//
ValidateArgs(argc, argv);

if (WSAStartup(MAKEWORD(2,2), &wsd) != 0)
{
printf("WSAStartup failed!\n");
return 1;
}
// Create the socket, and bind it to a local interface and port
//
s = socket(AF_INET, SOCK_DGRAM, 0);
if (s == INVALID_SOCKET)
{
printf("socket() failed; %d\n", WSAGetLastError());
return 1;
}
Tocal.sin_family = AF_INET;
local.sin_port = htons((short)iPort);
if (bInterface)
local.sin_addr.s_addr
else
local.sin_addr.s_addr = hton1(INADDR_ANY);
if (bind(s, (SOCKADDR *)&local, sizeof(local)) == SOCKET_ERROR)
{

inet_addr(szInterface);
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printf("bind() failed: %#d\n", WSAGetLastError());
return 1;
}
// Allocate the receive buffer
//
recvbuf = GlobalA1l1oc(GMEM_FIXED, dwlLength);
if (lrecvbuf)
{
printf("GlobalAlloc() failed: %d\n", GetLastError());
return 1;
}
// Read the datagrams
1/
for(i = @; i < dwCount; i++)
{
dwSenderSize = sizeof(sender);
ret = recvfrom(s, recvbuf, dwlLength, 0,
(SOCKADDR =)&sender, &dwSenderSize);
if (ret == SOCKET_ERROR)
{
printf(“recvfrom() failed; %d\n", WSAGetLastError());
break;
}
else if (ret == 0)
break;
else
{
recvbuf[ret] = '\@';
printf("[%s] sent me: '%s'\n",
inet_ntoa(sender.sin_addr), recvbuf);
} .
}
closesocket(s);

GlobalFree(recvbuf);
WSACleanup();
return 9;

getsockname IP getsockname
SOCKADDR_IN

recvirom recvfrom

UDP TCP/IP

IP -C connect

connect send
sendto
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// Module Name: Sender.c

1/
// Description:

1/ This sample sends UDP datagrams to the specified recipient.
// The -c option first calls connect() to associate the

// recipient's IP address with the socket handle so that the

1/ send() function can be used as opposed to the sendto() call.

1/
// Compile:

// ¢l -o Sender Sender.c ws2_32.1ib

//
// Command line opt

ions:

// sender [-p:int] [-r:IP] [-c] [-n:x] [-b:x] [-d:c]
Remote port

Recipient's IP address or host name
Connect to remote IP first

Number of times to send message
Size of buffer to send

Character to fill buffer with

!/ -p:int
// -r:IP
// -c

/! -n:x
// -b:x
// -d:c
//

#Hinclude <winsock2.
#finclude <stdio.h>
#include <stdlib.h>

ftdefine DEFAULT_POR
ftdefine DEFAULT_COU
fidefine DEFAULT_CHA

h>

T
NT
R

5150
25
lal

‘Jidefine DEFAULT_BUFFER_LENGTH 64

// Connect to recipient first

BOOL bConnect = FALSE;

int iPort = DEFAULT_PORT; // Port to send data to

char cChar = DEFAULT_CHAR; // Character to fill buffer
DWORD dwCount = DEFAULT_COUNT, // Number of messages to send

dwLength = DEFAULT_BUFFER_LENGTH; // Length of buffer to send

char szRecipient[1

//

// Function: usage
//

// Description:

281;

// Recipient's IP or host name

// Print usage information and exit
//

void usage()

{

printf("usage: sender [-p:int] [-r:IP] "
"[-c] [-n:x] [-b:x] [-d:c]\n\n");

printf(”
printf("
printf(”
printf(”
printf("
printf(”
ExitProcess(1);

-p:int
-r:IP
-C
-n:x
-b:x
-d:c

Remote port\n");

Recipient's IP address or host name\n");
Connect to remote IP first\n");

Number of times to send message\n");
Size of buffer to send\n");

Character to fill buffer with\n\n");
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//
// Function: ValidateArgs
//
// Description:
// Parse the command 1ine arguments, and set some global flags to
1/ indicate what actions to perform
/!
void ValidateArgs(int argc, char ==argv)
{
int i;
for(i = 1; i < argc; i++)
{
if (Cargv[i][0] == '-') || (argv[il[@] == '/'))
{
switch (tolower(argv[i][1]1))
{
case 'p': // Remote port
if (strlen(argv[i]) > 3)
iPort = atoi(&argv[il[3]);
break;
case 'r': // Recipient's IP addr
if (strlen(argv[i]) > 3)
strcpy(szRecipient, &argv[il[3]);
break;
case 'c': // Connect to recipient's IP addr
bConnect = TRUE;
break:
case 'n': // Number of times to send message
if (strlen(argv[il) > 3)
dwCount = atol(&argv[iJ[31);
break;
case 'b': // Buffer size
if (strlen(argv[i]) > 3)
dwlLength = atol(&argv[il[31);
break; }
case 'd': // Character to fill buffer
cChar = argv[i][3];
break;
default:
usage();
break;
}
}
}
}
//
// Function: main
//
// Description:
/1 Main thread of execution. Initialize Winsock, parse the command
// line arguments, create a socket, connect to the remote IP
// address if specified, and then send datagram messages to the

// recipient.
1/
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int main(int argc, char #**argv)
{
WSADATA wsd;
SOCKET S
char *sendbuf = NULL;
int ret,
i;
SOCKADDR_IN recipient;
// Parse the command Tine and load Winsock
//
ValidateArgs(argc, argv):;

if (WSAStartup(MAKEWORD(2, 2), &wsd) I= 9)
{
printf("WSAStartup failed!\n");
return 1;
}
// Create the socket
//
s = socket (AF_INET, SOCK_DGRAM, 0);
if (s == INVALID_SOCKET)
{
printf("socket() failed; %d\n", WSAGetLastError());
return 1;
}
// Resolve the recipient’'s IP address or host name
//
recipient.sin_family = AF_INET;
recipient.sin_port = htons((short)iPort);
if ((recipient.sin_addr.s_addr = inet_addr(szRecipient))
== INADDR_NONE)
{
struct hostent #*host=NULL;

host = gethostbyname(szRecipient);
if (host)
CopyMemory(&recipient.sin_addr, host->h_addr_l1ist[0],
host->h_length);
else

printf("gethostbyname() failed: %d\n", WSAGetLastError());
WSACleanup();
return 1;
}
}
// Allocate the send buffer
1/
sendbuf = GlobalA1l1oc(GMEM_FIXED, dwLength);
if (!sendbuf)
{
printf(”GlobalAlloc() failed: #d\n", GetLastError());
return 1;
}
memset(sendbuf, cChar, dwLength);
//
// If the connect option is set, "connect™ to the recipient
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// and send the data with the send() function

//
if (bConnect)
{

if (connect(s, (SOCKADDR #)&recipient,

sizeof(recipient)) == SOCKET_ERROR)

{ o
printf("connect() failed: %d\n", WSAGetLastError());
GlobalFree(sendbuf);

WSACleanup();
return 1;

}

for(i = @; i < dwCount; i++)

{
ret = send(s, sendbuf, dwLength, 0);
if (ret == SOCKET_ERROR)

{
printf("send() failed: %d\n", WSAGetLastError());
break;

}

else if (ret == 0)
break;

// Send() succeeded!

}

}
else
{

// Otherwise, use the sendto() function

//

for(i = @; i < dwCount; i++)

{ .

ret = sendto(s, sendbuf, dwLength, 0,
(SOCKADDR =*)&recipient, sizeof(recipient));
if (ret == SOCKET_ERROR)
{
printf("sendto() failed; %d\n", WSAGetLastError());
break;
}
else if (ret == @)
break;
// sendto() succeeded!
}

}

closesocket(s);

GlobalFree(sendbuf);

WSACleanup();

return 0;

}
7.5 API

Winsock API
1. getpeername
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int getpeername(
SOCKET s,
struct sockaddr FAR* name,
int FARx namelen

sendto
WSASendTo

2. getsockname
getsockname

int getsockname(
SOCKET s,
struct sockaddr FAR* name,
int FAR* namelen

s getpeername
TCP 1P

3. WSADuplicateSocket
WSADuplicateSocket WSAPROTOCOL_INFO

int WSADuplicateSocket(
SOCKET s,
DWORD dwProcessld,
LPWSAPROTOCOL_INFO 1pProtocolInfo

dwProcessld
ID IpProtocolInfo WSAPROTOCOL_INFO
WSAPROTOCOL_INFO
WSA Socket

1/10 Winsock

setsocketopt
getsockopt
closesocket
closesocket
WSAAsyncSelect WSAEventSel ect
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FD_READ A FD_WRITE B
4. TransmitFile
TransmitFile Winsock
send WSASend “ "
TransmitFile

BOOL TransmitFile(

SOCKET hSocket,

HANDLE hFile,

DWORD nNumberOfBytesToWrite,

DWORD nNumberQfBytesPerSend,

LPOVERLAPPED 1pOverlapped,

LPTRANSMIT_FILE_BUFFERS 1pTransmitBuffers,

DWORD dwFlags
):
hSocket nFile

nNumberOfBytesToWrite
0 nNumberOfBytesPerSend
2048 TransmitFile 2 KB
0 [pOverlapped OVERLAPPED
1/0 1/0 8
IpTransmitBuffers TRANSMIT_FILE BUFFERS

typedef struct _TRANSMIT_FILE_BUFFERS {

PVOID Head;

DWORD HeadlLength;

PVOID Tail;

DWORD TailLength;
} TRANSMIT_FILE_BUFFERS;
Head HeadL ength

Tail TailLength

TransmitFile dwFlags TransmitFile

7-2

7-2 TransmitFile

TF_DISCONNECT
TF_REUSE_SOCKET AcceptEx
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()

TF_USE_DEFAULT_WORKER
TF_USE_SYSTEM_THREAD
TF_USE_KERNEL_APC “ " APC

TF_WRITE_BEHIND TransmitFile

7.6 Windows CE

Windows CE Windows CE
Winsock 1.1 Winsock 2
WSA Windows CE WSA
WSAStartup WSACleanup WSAGetLastError WSAIoctl
9
Windows CE TCP/IP TCP UDP TCP/IP
IrDA
Winsock 1.1 API Windows CE
2.0 UDP send sendto
Windows CE 2.1 ROM
Windows CE 2.0 Windows CE 2.0

Windows CE Unicode

Windows 95 Windows 98 Windows NT Windows 2000
Winsock Winsock
Windows CE
Unicode Unicode Winsock Winsock Unicode
ASCII Winsock
Unicode
char* Windows CE
Unicode
Win32 Unicode Winsock
Windows CE
Windows CE Winsock

Winsock.h Winsock 2.h  WSA Startup 1.1

Windows CE Winsock Windows CE WinMain

main
printf 1/0
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7.7
Winsock API
Win32
7.7.1 AppleTalk
AppleTalk
AppleTak PAP ADSP PAP
UDP UDP WSARecvEX
MSG_PARTIAL
PAP
SO_PRIME_READ setsockopt
9 Atalk.c MSG_PARTIAL
SO_PRIME_READ
ADSP —— TCP
AppleTalk API UDP TCP
AppleTalk AppleTak
6 “ AppleTak "
AppleTalk Winsock 1.1 AppleTalk Winsock?2
AppleTalk WSAsend WSARecv
“ ! Q164565
WSARecvEx flags recv
MSG_PARTIAL
7.7.2 IrDA
Windows CE  Windows 98 Windows 2000
IP
Windows CE Winsock 1.1 Windows CE
Winsock 1.1 Windows 98 Windows 2000
Winsock 2 Winsock 1.1
Windows 98 Windows 2000 2.2 Winsock 2.2
AF_IRDA
Ircommon.h Ircommon.c
Irclient.c Irserver.c

Irclient.c
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Irserver.c
Windows 98 Windows 2000 TCP/IP
Windows CE Windows CE
Winsock Unicode
7.7.3 NetBIOS
Winsock NetBIOS 1 NetBIOS
Winsock 6
NetBIOS
SOCK_DGRAM SOCK_SEQPACKET
UDP TCP
NetBlOS Winsock
LANA LANA
Wsnbsvr.c Wsnbclnt.c SOCK_SEQPACKET
LANA
WSAEnumProtocols LANA
LANA
Wsnbdgs.c SOCK_DGRAM
1
7.7.4 1PX/SPX
I PX/SPX Sockspx.c IPX SPXI11
-P
Server Client
SPXII
IPX
recvfrom sendto
Filll pxAddress
ASCII IPX SOCKADDR_IPX 6 IPX

SOCKADDR_IPX IPX
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4 FilllpxAddress IPX
——AtoH
EnumerateA dapters -m
IPX_ MAX_ADAPTER_NUM I PX
IPX_ADDRESS 9
IPX 10
IPX
7.75 ATM
Windows 98 Windows 2000 Winsock ATM ATM
Wsockatm.c Support.c  Support.h Wsockatm.c
ATM ATM ATM
| PX AtoH 110
SIO_ GET_NUMBER_OF ATM_DEVICES ATM 1/0
SIO_GET_ATM_ADDRESS 1/0 9
Wsockatm.c ATM
main
ATM connect
ATM WSAA ccept
accept
connect accept
ATM
closesocket closesocket
ATM
Winsock
7.8
6
Winsock

I1/10 Winsock
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