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Windows Sockets
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WSAAsyncSelect()
2.2.4
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Windows Sockets IP Windows
Sockets IP
sockaddr_in IP sin_family

getservbyname()

18



htons()

getpeername()
ntohs()
Intel Internet
Windows Sockets API
Windows Sockets
2.4
Windows Sockets setsockopt()
getsockopt() Windows Sockets
SO_ACCEPTCON  BOOL FALSE
SO _BROADCAST  BOOL FALSE
SO_DEBUG BOOL Debug FALSE ™
SO _DONTLINGER BOOL SO_LINGER TRUE
SO _DONTROUTE  BOOL FALSE ™)
SO_ERROR int 0
SO _KEEPALIVE  BOOL FALSE
SO_LINGER struct linger I_onoff

linger 0
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FAR *

SO_OOBINLINE ~ BOOL FALSE
SO_RCVBUF int
SO_REUSEADDR  BOOL FALSE
SO_SNDBUF int
SO_TYPE int

SOCK_STREAM

TCP_NODELAY BOOL Nagle
(*) Windows Sockets setsockopt()
getsockopt()

setsockopt() getsockopt()
2.5

getXbyY() WSAAyncGetXByY()

getxXbyY() BERKELY UNIX
Windows Sockets
Windows Sockets getXbyY()

WSAAyncGetXByY()

2.6 Berkeley

Windows Sockets API
Windows
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2.6.1

Windows Sockets SOCKET
Windows Sockets Windows NT
Win/32
16 32
UNIX
Windows Sockets
INVALID_SOCKET 0
INVALID_ SOCKET-1
SOCKET unsigned UNIX
signed/unsigned
socket() accept()
-1
BSD
INVALID_ SOCKET WINSOCK .H
BSD
s = socket(...);
iIf (s == -1) /* of s<0 */
{---}
s = socket(...);
if (s == INVALID_SOCKET)
{---}
2.6.2 select() FD_*
UNIX select()

Windows Sockets API fd_set

FD_XXX
fd_set
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2.6.3 errno,h_errno,WSAGetLastError()

Windows Sockets errno
getXbyY() h_errno
WSAGetLastError() 5.3.11
Windows Sockets WIN/32 GetLastError()
BSD
#define errno WSAGetLastError()
errno
errno
errno Windows Sockets
WSASetLastError()
BSD
r = recv(...);
if (r == - /* */
&& errno == EWOULDBLOCK)
{---}

r = recv(...);

if (r == - /* */
&& WSAGetLastError() == EWOULDBLOCK)
{---}
4.3BSD
“ WSA”

r = recv(...);

if (r == - /* */
&& WSAGetLastError() == WSAEWOULDBLOCK)
{---}
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2.6.4

Windows Sockets FAR
Windows Sockets LPHOSTENT
2.6.5
Berkeley API

2.6.5.1 close() closesocket()

Berkeley
close() Windows
Sockets API Windows Sockets
, read() write() close()
closesocket()
close() Windows Sockets

2.6.5.2 1octl() 1ooctlsocket()

C Windows Sockets ioctl()
Windows Sockets ioctlsocket() BSD
ioctl() fentl()

2.6.6 EINPROGRESS

Windows Sockets

Windows Sockets 4.1.1
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2.6.7 Windows Sockets

Windows Sockets

4.3.15 WSAStartup()

Windows Sockets

WINSOCK.H

FD_SETSIZE select()
fd_set WINSOCK.H 64
64
FD_SET
Microsoft C
FD_SET
2.6.8
Berkeley
Berkeley Berkeley
Windows Sockets
2.6.9 API
SOCKET_ERROR API

BSD
r = recv(...);
if (r =-1

&& errno ==

{---}

r = recv(...);

4.1.18

WINSOCK.H

-D FD_SETSIZE=128
Windows Sockets

Windows Sockets
WINSOCK . H

SOCKET_ERROR

/*orr<0*/

EWOULDBLOCK)

if (r == SOCKET_ERROR
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&& WSAGetLastError == WSAEWOULDBLOCK)

{---}
2.6.10
Windows Sockets Windows Sockets DLL
SOCK_RAW Windows Sockets Windows Sockets
DLL Windows Sockets
socket() 5.1.23
2.7 Windows Windows Sockets
Windows Sockets Windows
Windows 3.1 Windows Windows NT
Windows Sockets
1/0 1/0
send()
WSAEINTER
select()
Windows
PeekMessage()
GetMessage()
Windows

WSASetBlockingHook()
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Windows Sockets 1.1

Windows Sockets 1.1

Windows 3.1
Windows Sockets 1.1 BSD 0S for PC 2.0 BSD UNIX
IP
ICMP

3-1
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socket()
l socket()
bind()
reacion () bihd()
l
fe sendto()
sendo() readfion ()
cbse() cbse()

3-1
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socket()
bind()

Isten()

|
accept() socket()

< connect()
n%ﬂ?) < w nte()

l v
w nite() n%wI)
cbse() cbse()

3-2
: socket()

bind() , listen()

accept()
connect() ;
read() write()
close()

3.2 Windows Sockets
Windows JWINSOCK  BSD

WSAAsyncSelect()
FD_READ,FD_WRITE,FD_CONNECT,FD_ACCEPT
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,Windows

2.
WSAAsyncGetXByY() . BSD
WSACancelAsyncRequest()

3.

WINSOCK " " Windows , Windows
-WINSOCK (WSASetBlockingHook()
WSAUnhookBlockingHook()) " ",
WSAIsBlocking() , WSACancelBlockingCall()

4.
WINSOCK WSAGetLastError() WSASetLastError()
5.
Windows Sockets WINSOCK.DLL
WSAStartup() Windows Sockets DLL
WINSOCK , - .
WSACleanup() Windows Sockets DLL , ,
, Windows
WSAAsyncSelect() ; 5.3.7.

3.3 Windows Sockets UNIX

UNIX s Windows

3.3.1 SERVER

SERVER UNIX , BSD

(1] (1] ( s
) ; )
s=socket(AF_INET, SOCK_STREAM, 0)
AF_INET( ), SOCK_STREAM ,
0, ;
bind(s, (struct sockaddr *)&server, sizeof(server))
, ,server sockaddr_in ,

, bind()

29



listen() . accept()

listen(s,1) 1, i
, , WSAECONNREFUSED.
ns = accept(s, (struct sockaddr *)&client, &namelen))
accept() () . .
S .client sockaddr_in ,

recv(ns,buf,1024,0)
send(ns,buf,pktlen,0)

,recv ns( )

buf ,send buf ns. s
, MSG_DONTROUTE MSG_0OB, O
close(ns);
close(s);

3.3.2 CLIENT

Windows , Windows Sockets ,
.RC .C , ClientProc()

, WinMain() ,

WM_USER , . , WM_USER ,
WSAStartup() Windows Sockets DLL, :
Status = WSAStartup(VersionReqd, IpmyWSAData);

,VersionReqd WINSOCK ( 1.1 ), lIpmyWSAData
WSADATA , Windows Sockets ;
WSAStartup() , ( )
hostaddr = gethostbyname(server_address);
hostaddr hostent , 5.2.1.

Client() . Client() , socket()

if ((s = socket(AF_INET, SOCK_STREAM, 0)) == INVALID_SOCKET)
{

AlertUser(hWnd, "Socket Failed");

return (FALSE);

}
, WSAAsyncSelect() FD_CONNECT ,
if (1SetSelect(hWnd, FD_CONNECT))
return (FALSE);
SetSelect() WSAASyncSelect(), Windows Sockets DLL
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, UM_SOCK ’
BOOL SetSelect(HWND hwnd, long IEvent)

{
iIf (WSAAsyncSelect(s, hWnd, UM _SOCK, IEvent) == SOCKET_ERROR)
{
AlertUser(hWnd, "WSAAsyncSelect Failure.™);
return (FALSE);
}
return (TRUE);
}
, connect() ,
WSAASyncSelect(),connect() ; ,

,WINSOCK DLL ,

connect(s, (struct sockaddr FAR *)&dst addr, sizeof(dst addr));

UM_SOCK , ) ,
, , , SetSelect()
FD_WRITE ; ; FD_WRITE
, send() , SetSelect() FD READ ,
FD_READ , recv()
FD WRITE , ; FD_CLOSE,
WSAAsyncSelect(s,hWnd,0,0) ; WM_DESTROY
( ), closesocket()( UNIX close())
, WSACleanup() Windows Sockets DLL, ;
3.3.3
1:CLIENT.RC
ClientMenu MENU
BEGIN
POPUP "&Server"
BEGIN

MENUITEM "&Start...", 101
MENUITEM "&Exit", 102
END
END

2:CLIENT.C
#define USERPORT 10001
#define IDM_START 101
#define IDM_EXIT 102
#define UM_SOCK WM_USER + 0X100

#include <alloc.h>
#include <mem.h>

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

#define MAJOR_VERSION 1

#define MINOR_VERSION 2

#define WSA MAKEWORD(X,Yy) ((y)*256+(x))

HANDLE hlnst;

char server_address[256] = {0};
char buffer[1024];

char FAR * IpBuffer = &buffer[0];
SOCKET s = 0;

struct sockaddr_in dst_addr;
struct hostent far *hostaddr;
struct hostent hostnm;

struct servent far *sp;

int count = 0;

BOOL InitApplication(HINSTANCE hlnstance);

long FAR PASCAL ClientProc(HWND hWnd, unsigned message, UINT wParam, LONG
IParam);

void AlertUser(HWND hwWnd, char *message);

BOOL Client(HWND hwnd);

BOOL ReceivePacket(HWND hWnd);

BOOL SetSelect(HWND hwnd, long IEvent);
BOOL SendPacket(HWND hwnd, int len);

int PASCAL WinMain(HANDLE hlnstance, HANDLE hPrevinstance, LPSTR
IpCmdLine, int nCmdShow)
{

HWND hwnd;

MSG msg;

Istrcpy((LPSTR)server_address, IpCmdLine);
if (!hPrevinstance)
iIf (MnitApplication(hinstance))
return (FALSE);
hinst = hilnstance;
hWnd = CreateWindow("'ClientClass™, "Windows ECHO Client",
WS_OVERLAPPEDWINDOW,\
CW_USEDEFAULT, CW_USEDEFAULT, CW_USEDEFAULT, CW_USEDEFAULT, NULL,
NULL,\
hinstance, NULL);
if (Thwnd)
return (FALSE);
ShowWindow(hWnd, nCmdShow);
UpdateWindow(hWwnd);
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PostMessage(hWnd, WM_USER, (WPARAM)O, (LPARAM)O);
while (GetMessage(&msg, NULL, NULL, NULL))

{
TranslateMessage(&msg);
DispatchMessage(&msg) ;
}
return (msg.wParam);
}
BOOL InitApplication(HINSTANCE hlnstance)
{
WNDCLASS WndClass;
char *szAppName = "ClientClass";
// fill in window class information
WndClass. IpszClassName = (LPSTR)szAppName;
WndClass.hlnstance = hlnstance;
WndClass. IpfnWndProc = ClientProc;
WndClass.hCursor = LoadCursor(NULL, IDC_ARROW);
WndClass.hlcon = Loadlcon(hlnstance, NULL);
WndClass. IpszMenuName = "ClientMenu™;
WndClass.hbrBackground = GetStockObject(WHITE_BRUSH);
WndClass.style = CS_HREDRAW | CS_VREDRAW;
WndClass.cbClsExtra = 0;
WndClass.cbhWndExtra = 0;
// register the class
iIT (IRegisterClass(&WndClass))
return(FALSE) ;
return(TRUE) ;
}

long FAR PASCAL ClientProc(HWND hWnd, unsigned message, UINT wParam, LONG
IParam)

{
int length, 1;
WSADATA wsaData;

int Status;
switch (message)
{

case WM_USER:
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WORD  wMajorVersion, wMinorVersion;
LPWSADATA IpmyWSAData;

WORD VersionReqd;

int ret;

wMajorVersion = MAJOR_VERSION;
wMinorVersion = MINOR_VERSION;
VersionReqd = WSA MAKEWORD(wMajorVersion,wMinorVersion);

IpmyWSAData = (LPWSADATA)malloc(sizeof(WSADATA));
Status = WSAStartup(VersionReqd, IpmyWSAData);
if (Status '= 0)
{
AlertUser(hWnd, "WSAStartup() failed\n");
PostQuitMessage(0);
}
hostaddr = gethostbyname(server_address);
if (hostaddr == NULL)
{
AlertUser(hWnd, "gethostbyname ERRORI\n');
WSACleanup();
PostQuitMessage(0);
}
_Tmemcpy(&hostnm, hostaddr, sizeof(struct hostent));

}
break;
case WM_COMMAND:
switch (wParam)
{
case IDM_START:
if (1CHient(hWnd))
{
closesocket(s);
AlertUser(hWnd, "Start Failed™);
}

break;
case IDM_EXIT:

WSACleanup();
PostQuitMessage(0);
break;

}

break;

case UM_SOCK:
switch (IParam)

{



case FD_CONNECT:
if (!SetSelect(hWnd, FD_WRITE))
closesocket(s);
break;
case FD_READ:
if ('ReceivePacket(hWnd))
{
AlertUser(hWnd, "Receive Packet Failed.\n");
closesocket(s);
break;
}
if (!SetSelect(hWnd, FD_WRITE))
closesocket(s);
break;
case FD_WRITE:
for (i = 0; 1 <1024; 1 ++)
buffer[1] = (char)"A" + 1 % 26;
length = 1024;
if (!SendPacket(hWnd, length))
{
AlertUser(hWnd, "Packet Send Failed!\n");
closesocket(s);
break;
}
if (1SetSelect(hWnd, FD_READ))
closesocket(s);
break;
case FD_CLOSE:
if (WSAAsyncSelect(s, hWnd, 0, 0) == SOCKET_ERROR)
AlertUser(hWnd, "WSAAsyncSelect Failed.\n");
break;
default:
if (WSAGETSELECTERROR(IParam) != 0)
{
AlertUser(hWnd, "Socket Report Failure.™);
closesocket(s);
break;

¥

break;
}

break;

case WM_DESTROY:
closesocket(s);
WSACleanup();
PostQuitMessage(0);
break;
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default:
return (DefWindowProc(hWnd, message, wParam, IParam));

}
return(NULL);

}

void AlertUser(HWND hWnd, char *message)

{
MessageBox(hWnd, (LPSTR)message, "Warning", MB_ICONEXCLAMATION);
return;

}

BOOL Client(HWND hwWnd)
{
memset(&dst_addr,*\0", sizeof (struct sockaddr_in));
_fmemcpy((char FAR *)&dst addr.sin_addr,(char FAR
*Yhostnm.h_addr,hostnm.h_length);
dst_addr.sin_family = hostnm.h_addrtype;
dst_addr.sin_port = htons(USERPORT);
ifT ((s = socket(AF_INET, SOCK_STREAM, 0)) == INVALID_SOCKET)
{
AlertUser(hWnd, "Socket Failed™);
return (FALSE);
}
if (1SetSelect(hWnd, FD_CONNECT))
return (FALSE);
connect(s, (struct sockaddr FAR *)&dst addr, sizeof(dst addr));
return (TRUE);

BOOL ReceivePacket(HWND hwnd)
{
HDC hDc;
int length;
int 11,12,13;
char 1inel[255], line2[255], line3[255];

count ++;

if ((length = recv(s, IpBuffer, 1024, 0)) == SOCKET_ERROR)
return (FALSE);

if (length == 0)
return (FALSE);

if (hDc = GetDC(hWnd))

{
i1 = wsprintf((LPSTR)linel, "TCP Echo Client No.%d", count);
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12 = wsprintf((LPSTR)line2, "Receive %d bytes",length);
13 = wsprintf((LPSTR)1ine3, "Those are:%c, %c, %c, %c, %c,
%c",buffer[0],buffer[1],buffer[2],buffer[100],buffer[1000],buffer[102

3D:
TextOut(hDc, 10, 2, (LPSTR)linel, il);
TextOut(hDc, 10, 22, (LPSTR)line2, 12);
TextOut(hDc, 10, 42, (LPSTR)Iine3, 13);
ReleaseDC(hWnd, hDc);
}
return (TRUE);
}
BOOL SetSelect(HWND hwnd, long IEvent)
{
1T (WSAAsyncSelect(s, hWnd, UM_SOCK, IEvent) == SOCKET_ERROR)
{
AlertUser(hWnd, "WSAAsyncSelect Failure.™);
return (FALSE);
}
return (TRUE);
}
BOOL SendPacket(HWND hwnd, int len)
{
int length;
if ((length = send(s, IpBuffer, len, 0)) == SOCKET_ERROR)
return (FALSE);
else
if (length = len)
{
AlertUser(hWnd, "Send Length NOT Match!™);
return (FALSE);
}
return (TRUE);
}

3:SERVER.C

#include <sys/types.h>

#include <sys/mntent.h>

#include <netinet/in.h>

#include <sys/socket.h>
#include <arpa/inet.h>

#define USERPORT 10001

#define HOST_IP_ADDR "192.1.1.2"
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main(int argc, char **argv)

{
char buf[1024];
struct sockaddr_in client;
struct sockaddr_in server;

int s;
int ns;
int namelen;
int pktlen;

if ((s=socket(AF_INET, SOCK_STREAM, 0))<0)
{
perror(*'Socket()");
return;
}
bzero((char *)é&server,sizeof(server));
server.sin_family = AF_INET;
server.sin_port = htons(USERPORT);
server.sin_addr.s_addr = INADDR_ANY;
if (bind(s, (struct sockaddr *)&server, sizeof(server))<0)

{
perror("'Bind()");
return;
}
if (listen(s,1)!=0)
{
perror("'Listen()");
return;
}
namelen = sizeof(client);
if ((ns = accept(s, (struct sockaddr *)&client, &namelen)) ==-1)
{
perror("*Accept()™);
return;
}
for (33)
{
iIf ((pktlen = recv(ns,buf,1024,0))<0)
{
perror("'Recv()");
break;
}
else
if (pktlen == 0)
{
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printf("'Recv() :return FAILED,connection is shut down!\n");

break;
}
else
printf("'Recv() :return SUCCESS, packet length = %d\n",pktlen);
sleep(1);
iIf (send(ns,buf,pktlen,0)<0)
¢ perror("Send()");
break;
}
else
printf("'Send() :return SUCCESS, packet length = %d\n",pktlen);
}
close(ns);
close(s);
printf("'Server ended successfully\n™);
}
3.4 wshout
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3.4.3.1 wshout.c

/*



* : WSHOUT.C
*/

/* MSC Include files: */
#include <stdio.h>
#include <io.h>

#include <string.h>
#include <stdlib.h>
#include <time.h>

#include "wshout.h"
#define MAJOR_VERSION 1

#define MINOR_VERSION 2
#define WSA MAKEWORD(Xx,y)  ((y) * 256 + (x)) /* HI:Minor, LO:Major */

HANDLE hinst; /* */

HWND  hOurWnd; /* */

HWND  hMainDIg; /* */

int ret; /* */

char  prbuf[PRBUF_LEN]; /* */
SOCKET sd; /* */

long temporary option = 0L; /* */
long blocking option =0L; /* */
int run_cancelled= 0; /* */
int len = 1024; /* */

BOOL  running = FALSE; /* */

const int ITCP = 1; /* TCP Shout */

const int 1UDP = 2; /* UDP Shout */

int iProto= 1; /* TCP Shout */

int iPortNo = SOCK_SHOUT;

int temporary protocol = 1; /*  Settings() */
int iShout = 1;

int iListen = 2;

int iClientOrServer = 1; /* Shout */
int tClientOrServer = 1; /*  Settings() */
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char HostModeBuf[20];/* */
WORD VersionReqd;
LPWSADATA IpmyWSAData;

int PASCAL
WinMain (HANDLE hlnstance,HANDLE hPrevinstance,LPSTR IpCmdLine,int
nCmdShow)

{

HWND hwnd;
MSG msg;
BOOL InitApp(HANDLE);

iIf (!hPrevinstance)
if (MnitApp(hlnstance))
return (NULL);

hinst = hlnstance;

hWnd = CreateWindow(**MainMenu™,
"Windows Shout”,
WS_OVERLAPPEDWINDOW | WS_SYSMENU | WS_MINIMIZEBOX,
CW_USEDEFAULT,

CW_USEDEFAULT,

CW_USEDEFAULT,

CW_USEDEFAULT,

NULL,

NULL,

hlnstance,

NULL);

if ('hWnd)
return (NULL);

hOurWnd = hWnd;

while (GetMessage(&msg, NULL, NULL, NULL)) {
TranslateMessage(&msg); /* */
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DispatchMessage(&msg) ;

}
return (msg.wParam);

}

BOOL InitApp(HANDLE hlnstance)

{
HANDLE hMemory;
PWNDCLASS pWndClass;
BOOL bSuccess;
hMemory = LocalAlloc(LPTR, sizeof(WNDCLASS));
pWndClass = (PWNDCLASS) LocalLock(hMemory);
pWndClass->hCursor = LoadCursor(NULL, IDC_ARROW);
pWndClass->hlcon = Loadlcon(hlnstance, (LPSTR) "SHOUT™);
pWndClass->IpszMenuName = (LPSTR) "MainMenu™;
pWndClass->IpszClassName = (LPSTR) "MainMenu™;
pWndClass->hbrBackground = GetStockObject(WHITE_BRUSH);
pWndClass->hInstance = hinstance;
pWndClass->style = NULL;
pWndClass->IpfnWndProc = ShoutWndProc;
bSuccess = RegisterClass(pWndClass);
LocalUnlock(hMemory);
LocalFree(hMemory);
return (bSuccess);

}

long FAR PASCAL ShoutWndProc(HWND hWnd, WORD message,WORD wParam, LONG
IParam)

{
FARPROC IpDialogBoxProc;

switch (message){
case WM_CREATE:



/* Put up the dialog box */

IpDialogBoxProc = MakeProclnstance(DialogProc, hinst);
DialogBox (hInst, (LPSTR) "MainDialog™, hWnd, IpDialogBoxProc) ;
FreeProclInstance(lpDialogBoxProc);

PostMessage(hWnd, WM_DESTROY, 0, OL);

break;

case WM_DESTROY:
PostQuitMessage(0);
break;

default:
return(DefWindowProc(hWnd, message, wParam, IParam));

}
return NULL;

BOOL FAR PASCAL DialogProc(HWND hOurDlg, WORD message, WORD wParam, LONG
IParam)

{
FARPROC IpProcAbout;
FARPROC IpProcSettings;

long Iret;
WORD wMajorVersion, wMinorVersion;
char hostnm[64]; /* */

switch (message) {
case WM_INITDIALOG:

/* */

SetDIgltemText(hOurDlg, IDD_HNAME, ");
SendDIgltemMessage(hOurDIlg, /* */
IDD_HNAME, /* msg */
EM_SETSEL, /* */

NULL, /* */

MAKELONG(0, Ox7fff)); /* */

SetFocus(GetDIgltem(hOurDlg, IDD_HNAME));



/* */

hMainDlg = hOurDlg; /* */
SetDIgltemText(hOurDlg, IDD_COHOST,"Shout to:™);
wMajorVersion = MAJOR_VERSION;

wMinorVersion = MINOR_VERSION;

VersionReqd=WSA MAKEWORD(wMajorVersion, wMinorVersion);

IpmyWSAData = (LPWSADATA) calloc(l, sizeof(WSADATA));

ret = WSAStartup(VersionReqd, IpmyWSAData);

if (ret = 0){
wshout_err (hOurDlg, WSAGetLastError(), "WSAStartup()™);
}

return (TRUE);

case WM_CLOSE:
PostMessage(hOurDlg, WM_COMMAND, IDM_EXIT, OL);
break;

case WM_SYSCOMMAND:
SendMessage(hOurWnd, message, wParam, IParam);
break;

case WM_COMMAND:
switch (wParam) {

case IDD_CONNECT: /* */
case IDM_START: /* Start */
run_cancelled = FALSE;

/* */

iIf (running){
MessageBox(hOurWnd,"Shout is already running !",
"Shout™, MB_OK | MB_APPLMODAL | MB_ICONEXCLAMATION);
return FALSE;

}
ClearBoxes(hOurDIg);



running = TRUE;

iIf (iClientOrServer == iShout) {
/* */
if (GetDIgltemText (hOurDlg, IDD_HNAME, hostnm, 80) < 2) {
MessageBeep(0);
SetDIgltemText(hOurDlg,
IDD_COMMENT,"No hostname specified™);
running = FALSE;

break;
}
sd = ResolveAndConnectHost((char FAR *)hostnm,hOurDIlg, iProto,
iPortNo);
if (sd == SOCKET_ERROR) {/* */
running = FALSE;
break;
}
}
else {

sd = GetSocketAndBind(hOurDlg, iProto, iPortNo);
if (sd == SOCKET_ERROR) {

running = FALSE;

break;
}

}

/* Set the 1/0 mode of the socket */
iIf (blocking_option) {
Iret = 1L; /* */
ioctlsocket(sd, FIONBIO, (u_long FAR *) &lret);

}
else {

Iret = OL; /* */

ioctlsocket(sd, FIONBIO, (u_long FAR *) &lret);
}

iIf (iClientOrServer == iShout) { /* SHOUT */
/* */
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if (iProto == 1TCP)
Iret = TWriteData(sd, hOurDlg, len);
else /* UDP */
Iret = UWriteData(sd, hOurDlg, len);
}
else { /* LISTEN */
if (iProto == 1TCP)
Iret = TReadData(sd,hOurDlg, len);
else /* UDP */
Iret = UReadData(sd,hOurDlg, len);

}
closesocket(sd);
running = FALSE;
break;

case I1DD_CANCEL:
iIf (running) {
/* */
ret = WSACancelBlockingCall();
run_cancelled = TRUE;
iIT (ret == SOCKET_ERROR) {
/* WSANOTINITIALISED or WSAENETDOWN or WSAEINVAL */
if (h_errno == WSAENETDOWN) {
/* Watch out for hAcceptSock! */
/* close what i1s left of the connection */
closesocket(sd);

}

break;

case IDM_EXIT:
ret = WSACleanup();

if (ret == SOCKET_ERROR && h_errno == WSAEINPROGRESS){
MessageBox(hOurWnd,

"Data transfer in progress.\nStop transfer first.",
"WndProc()", MB_OK | MB_APPLMODAL |MB_ICONINFORMATION);
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break; /* */

_free((char NEAR *) IpmyWSAData);
EndDialog(hOurDlg, TRUE) ; /* */
break;

case IDM_ABOUT:

IpProcAbout = MakeProclnstance(About, hlnst);
DialogBox(hlInst, "AboutBox'", hOurDlg, IpProcAbout);
FreeProclnstance(lpProcAbout);

break;

case IDM_SETTINGS:

IpProcSettings = MakeProclnstance(Settings, hlnst);
DialogBox(hInst, "SettingsDialog™, hOurDlg, IpProcSettings);
FreeProclnstance(lpProcSettings);

break;

default:
break;

} /* switch (wParam) */
break;
} /* switch (message) */
return FALSE;

/* About */
BOOL FAR PASCAL About(HWND hDIg, WORD message, WORD wParam, LONG IParam)

{
char tempBuf[15];

switch (message) {

case WM_INITDIALOG:

SetDIgltemText(hDlg, IDA _COPYRIGHT, (LPSTR) IpmyWSAData-
>szDescription);



wsprintf(tempBuf, "%d.%2d\n",MAJOR_VERSION, MINOR_VERSION);
SetDIgltemText(hDlg, IDA APP_VERSION, (LPSTR) tempBuf);

wsprintf(tempBuf, "%d.%2d\n",

IpmyWSAData->wVersion%256, IpmyWSAData->wVersion/256);
SetDIgltemText (hDlg, IDA DLL VERSION, (LPSTR) tempBuf);
return (FALSE);

case WM_COMMAND:

if (wParam == I1DOK

|| wParam == IDCANCEL) {
EndDialog(hDlg, TRUE);
return (TRUE);

}

break;

}

return (FALSE);
}
/* Settings */
BOOL FAR PASCAL Settings(HWND hDlg, WORD message, WORD wParam, LONG
IParam)
{

int buffer_len = len;

int port_no = iPortNo;

switch (message) {

case WM_INITDIALOG:

/* Select a default send() buffer length */
SetDIgltemint(hDlg, IDS_BUFFLEN, len, 0);

/* Select a default port number */
SetDIgltemint(hDlg, IDS_PORTNO, iPortNo, 0);

if (iClientOrServer == iShout) /* */
CheckThisProgBoxOn(hDlg, IDS _CLIENT);

else
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CheckThisProgBoxOn(hDlg, IDS_SERVER);

if (iProto == 1TCP) /* */
CheckThisProtoBoxOn(hDlg, IDS_TCP);
else
CheckThisProtoBoxOn(hDlg, IDS_UDP);

if (!blocking_option) /* */
CheckThisBoxOn(hDlg, IDS BLOCK);

else
CheckThisBoxOn(hDlg, IDS_NOBLOCK);

SendDlgltemMessage(hDlg, /* dialog handle */

IDS_PORTNO, /* where to send msg */
EM_SETSEL, /* select characters */

NULL, /* additional info */
MAKELONG(0, Ox7fff)); /* entire contents */

SendDlgltemMessage(hDlg, /* dialog handle */

IDS_BUFFLEN, /* where to send msg */
EM_SETSEL, /* select characters */

NULL, /* additional info */
MAKELONG(0, Ox7fff)); /* entire contents */

SetFocus(GetDIgltem(hDlg, IDS BUFFLEN));
return (TRUE);

case WM_COMMAND:

switch (wParam){

case IDS_CLIENT:
/* USer has set to Shout */
CheckThisProgBoxOn(hDlg, IDS _CLIENT);
tClientOrServer = iShout;
SetDIgltemText(hMainDlg, IDD_COHOST,"Foreign host:");
SetDIgltemText(hMainDlg, IDD_HNAME,™™);
break;

case IDS_SERVER:
/* USer has set to Listen */
CheckThisProgBoxOn(hDlg, IDS_SERVER);
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tClientOrServer = iListen;
SetDIgltemText(hMainDlg, IDD_COHOST,"Listening to:");
SetDIgltemText(hMainDlg, IDD _HNAME,"[Hit *“Start™]");
break;
case IDS_TCP:
/* USer has set to TCP */
CheckThisProtoBoxOn(hDlg, IDS_TCP);
temporary_protocol = iTCP;
break;
case IDS_UDP:
/* USer has set to UDP */
CheckThisProtoBoxOn(hDlg, IDS_UDP);
temporary_protocol = iUDP;
break;
case IDS_BLOCK:
/* User has set to blocking mode */
CheckThisBoxOn(hDlg, IDS BLOCK);
temporary_option = OL;
break;
case IDS_NOBLOCK:
/* User has set to nonblocking mode */
CheckThisBoxOn(hDlg, IDS_NOBLOCK);
temporary_option = 1L;
break;
case IDOK:
/* */
buffer_len = GetDIgltemint(hDlg, IDS BUFFLEN, NULL, 0);
if (buffer_len == 0 || buffer_len > 8192) {
MessageBox(hOurWnd, "Buffer length must be between 1 and 8K",
"Settings()",
MB_OK | MB_APPLMODAL | MB_ICONSTOP);
return (FALSE);

¥

port_no = GetDIgltemint(hDlg, IDS PORTNO, NULL, 0);

if (port. no ==0) {

MessageBox(hDlg, "Port number must be between 0 and 65,535",
"Settings()",
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MB_OK | MB_APPLMODAL | MB_ICONSTOP);
return (FALSE);

}

len = buffer_len;

iPortNo = port_no;

blocking_option = temporary_option;
iProto = temporary_protocol;

iClientOrServer = tClientOrServer;

case IDCANCEL:
/* */
EndDialog(hDlg, TRUE);
return (TRUE);

default:
break;

defaul t:
break;

}
return (FALSE);

void
CheckThisBoxOn(HWND hDlg, int ButtonlD)
{
switch (ButtonlID) {
case IDS_BLOCK:
CheckDIgButton(hDlg, IDS BLOCK, 1);
CheckDIgButton(hDlg, IDS_NOBLOCK, 0);
break;
case IDS_NOBLOCK:
CheckDIgButton(hDlg, IDS BLOCK, 0);
CheckDIgButton(hDlg, IDS_NOBLOCK, 1);
break;
default:
break;
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return;

void
CheckThisProtoBoxOn(HWND hDlg, int ButtonlID)
{
switch (ButtonlID) {
case IDS_TCP:
CheckDIgButton(hDlg, IDS TCP, 1);
CheckDIgButton(hDlg, IDS _UDP, 0);
break;
case IDS_UDP:
CheckDIgButton(hDlg, IDS TCP, 0);
CheckDIgButton(hDlg, IDS UDP, 1);
break;
default:
break;

}

return;

void
CheckThisProgBoxOn(HWND hDlg, int ButtonlD)
{
switch (ButtonlID) {
case IDS _CLIENT: /* Shout */
CheckDIgButton(hDlg, IDS CLIENT, 1);
CheckDIgButton(hDlg, IDS_SERVER, 0);
break;
case IDS_SERVER: /* Listen */
CheckDIgButton(hDlg, IDS CLIENT, 0);
CheckDIgButton(hDlg, IDS_SERVER, 1);
break;
default:
break;

}

return;
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/x « ”
*/
int
ShoutBlockingHook (void)
{
MSG msg; /* lets us pull messages via PeekMessage */
int ret = PeekMessage(&nsg, NULL, 0O, O, PM_REMOVE);

it (ret) {
TranslateMessage(&msg);
DispatchMessage(&msg) ;
}

return ret;

char *
_calloc (nelem, elsize)
unsigned nelem, elsize;
{
HANDLE hMem;
PSTR ptr;
unsigned size = nelem * elsize;

if ((hMem = LocalAlloc(LPTR, size)) == NULL)
return (char *) 0;

if ((ptr = LocalLock(hMem)) == NULL) {
LocalFree(hMem);
return (char *) 0;

¥

return (char *) ptr;

void
_free (void *cP)
{
(void) LocalFree(LocalHandle((WORD) cP));



void

ClearBoxes(HWND hOurDIg)

{
wsprintf(prbuf,” \n");
SetDIgltemText(hOurDlg, IDD_WRITE, (LPSTR) prbuf);
SetDIgltemText(hOurDlg, IDD_SENT, (LPSTR) prbuf);
SetDIgltemText(hOurDlg, IDD_TIME, (LPSTR) prbuf);
SetDIgltemText(hOurDlg, IDD_WRITES, (LPSTR) prbuf);
SetDIgltemText(hOurDlg, IDD_BYTES, (LPSTR) prbuf);
SetDIgltemText(hOurDlg, IDD_BITS, (LPSTR) prbuf);

return;

/*
* wshout_err()
*
*
*

*

*/
void wshout_err (HWND hOurDlg, /* */
int wsa err, /* WinSock */
char far *err_prefix) /* */
{
char errbuf[PRBUF_LEN]; /* */
/* */

WSAsperror(hinst, wsa err, (LPSTR)errbuf, PRBUF_LEN);

/* */
wsprintf((LPSTR)prbuf, "%s:%s", (LPSTR) err_prefix, (LPSTR)errbuf);

/* */
SetDIgltemText(hOurDlg, IDD_COMMENT, (LPSTR) prbuf);
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} /* end wshout_err() */

/* eof */

3.4.3.2 wshout.h

/*
* > WSHOUT.H
*/

#ifndef WSHOUT INC_
#define WSHOUT INC_

/* Windows 3.0 */
#include <windows.h>
#define _INC_WINDOWS
#include <winsock.h>

#ifdef _ cplusplus
extern "C" {
#endif /* _ cplusplus */

/* WSHOUT.C */

extern HANDLE hinst; /* Instance handle */
extern HUND  hOurWnd; /* Main Window Handle */
extern intret; /* work variable */

#define PRBUF_LEN 50
extern char  prbuf[PRBUF_LEN]; /* work buffer */

/* IDs */
#define IDM_START 101
#define IDM_ABOUT 102
#define IDM_STOP 103
#define IDM_EXIT 104
#define IDM_SETTINGS 105
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/* IDs */
#define I1DD_HNAME 200
#define IDD_CONNECT IDOK
#define IDD_CANCEL  IDCANCEL
#define IDD_WRITES 208
#define IDD_BYTES 210
#define IDD_BITS 212
#define IDD_HELP 214
#define IDD_SENT 230
#define IDD_WRITE 232
#define IDD_TIME 234
#define IDD_COMMENT 236
#define IDD_COHOST 240

/* * Settings” IDs */
#define IDS_BUFFLEN 300

#define IDS_PORTNO 301

#define IDS_BLOCK 302

#define IDS_NOBLOCK 304

#define IDS_TCP 306

#define IDS_UDP 308

#define IDS_CLIENT 310

#define IDS_SERVER 312

#define IDS_DEFAULT 314

/* “ About” IDs */
#define IDA_COPYRIGHT 400
#define IDA_APP_VERSION 402
#define IDA_DLL_VERSION 404

/* IDs */
#define  WM_SELECT  WM_USER+16

/* */

#define  SOCK DISCARD 9 /* use the UDP ttytst source port for test
*/

#define SOCK_SHOUT 32766 /* TCP port used for SHOUT & LISTEN
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*/
#define BUF_SIZE 8192
#define WRITE_TIMER 1

/* */

int PASCAL WinMain(HANDLE, HANDLE, LPSTR, int);

long FAR PASCAL ShoutWndProc(HWND, WORD, WORD, LONG);
BOOL FAR PASCAL About(HWND, WORD, WORD, LONG);

BOOL FAR PASCAL DialogProc(HWND, WORD, WORD, LONG);
BOOL FAR PASCAL Settings(HWND, WORD, WORD, LONG);
BOOL InitApp(HANDLE);

void CheckThisBoxOn(HWND, int);

void CheckThisProtoBoxOn(HWND, int);

void CheckThisProgBoxOn(HWND, int);

void ClearBoxes(HWND);

SOCKET ResolveAndConnectHost(LPSTR, HWND, int, int);
SOCKET GetSocketAndBind(HWND, int, int);

long UWriteData(SOCKET, HWND, int);

long UReadData(SOCKET, HWND, int);

long TWriteData(SOCKET, HWND, int);

long TReadData(SOCKET, HWND, int);

int ShoutBlockingHook (void);

int PASCAL FAR WSAsperror (HANDLE, int, char far *, int);
void wshout_err (HWND, int, char far *);

#define bcopy(a,b,c) _fmemcpy(b,a,c)
char * _calloc (unsigned, unsigned);
void _free (void *);

#ifdef _cplusplus

}

#endif /* _ cplusplus */

#endif /* ifndef _WSHOUT_INC_ */

/* eof */
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3.4.3.3 wshout.rc

/*
* - WSHOUT.RC
*/
#include <windows.h>
#include <winsock.h>
#include "wshout.h"

MainMenu MENU
BEGIN
POPUP "&File"
BEGIN
MENUITEM "&Start™, IDM_START
MENUITEM "Sto&p™, IDM_STOP
MENUITEM SEPARATOR
MENUITEM "E&xit™, IDM _EXIT
END

POPUP "'&Options"
BEGIN
MENUITEM "&Settings ...", IDM_SETTINGS
MENUITEM SEPARATOR
MENUITEM "&About Shout...'", I1DM_ABOUT
END

END

ABOUTBOX DIALOG 22, 17, 144, 102
CAPTION "About Shout for Windows"
STYLE DS_MODALFRAME | WS_OVERLAPPED | WS_CAPTION | WS_SYSMENU
BEGIN
CTEXT "Windows Shout", -1, 29, 5, 85, 8
CTEXT "Version", -1, 46, 13, 33, 8, SS_CENTER | WS_GROUP
CTEXT "WINSOCK.DLL \n FTP Software, Inc. \nCopyright 1993",
IDA_COPYRIGHT, 38, 40, 68, 25, SS CENTER | WS_GROUP
CTEXT "Version", -1, 46, 67, 33, 8, SS_CENTER | WS_GROUP
CTEXT "num™, IDA DLL VERSION, 79, 67, 18, 8, SS_CENTER | WS_GROUP
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CONTROL "™OK™, 1, "BUTTON", BS_DEFPUSHBUTTON | WS_GROUP | WS_TABSTOP,
56, 82, 32, 14

ICON "SHOUT", -1, 11, 8, 16, 16

CONTROL "num™, IDA_APP_VERSION, "STATIC", SS_LEFT | WS_GROUP, 79, 13,
18, 8

CONTROL "using™, -1, "STATIC™, SS_CENTER | WS_GROUP, 55, 26, 30, 8
END

SettingsDialog DIALOG 9, 16, 172, 117
CAPTION "Settings"
STYLE DS_MODALFRAME | WS_POPUP | WS_CAPTION | WS_SYSMENU
BEGIN

CONTROL "™  send/recv \nBuffer &length™, -1, "STATIC", SS_LEFT |
WS_GROUP, 84, 8, 48, 20

CONTROL "'&Port number", -1, "STATIC", SS_LEFT | WS_GROUP, 84, 31, 48,
10

CONTROL "&Blocking'™, IDS_BLOCK, "BUTTON", BS_AUTOCHECKBOX |
WS_TABSTOP, 100, 61, 56, 12

CONTROL "&TCP"™, IDS_TCP, "BUTTON", BS_AUTOCHECKBOX | WS_TABSTOP, 20,
60, 41, 12

CONTROL "&Client™, IDS_CLIENT, "BUTTON", BS_AUTOCHECKBOX |
WS_TABSTOP, 19, 15, 35, 12

CONTROL "&Server™, 1DS_SERVER, "BUTTON", BS_AUTOCHECKBOX |
WS_TABSTOP, 19, 26, 35, 12

CONTROL "&UDP™, IDS_UDP, "BUTTON", BS_AUTOCHECKBOX | WS_TABSTOP, 20,
72, 41, 12

CONTROL "&Nonblocking™, IDS_NOBLOCK, "BUTTON", BS_AUTOCHECKBOX |
WS_TABSTOP, 100, 73, 56, 12

CONTROL "0.K.", IDOK, "BUTTON", BS_PUSHBUTTON | WS_TABSTOP, 40, 95,
37, 14

CONTROL "'Cancel™, IDCANCEL, "BUTTON", BS_PUSHBUTTON | WS_TABSTOP, 90,
95, 37, 14

CONTROL "™, IDS_BUFFLEN, "EDIT", ES_CENTER | WS_BORDER | WS_TABSTOP,
130, 11, 36, 12

CONTROL "**, IDS_PORTNO, "EDIT", ES_CENTER | WS_BORDER | WS_TABSTOP,
130, 29, 36, 12

CONTROL "Protocol™, 237, "button", BS_GROUPBOX, 6, 49, 70, 38

CONTROL "1/0 Mode™, 239, "button™, BS_GROUPBOX, 90, 49, 70, 38
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CONTROL "Program Mode™, 241, "button", BS_GROUPBOX, 6, 7, 70, 34
END

MainDialog DIALOG 17, 32, 163, 135
CAPTION "Windows Shout™
MENU MainMenu
STYLE DS _ABSALIGN | WS _OVERLAPPED | WS _CAPTION | WS_SYSMENU |
WS_MINIMIZEBOX
BEGIN

CONTROL "', IDD_HNAME, "EDIT", ES CENTER | WS_BORDER | WS_GROUP |
WS_TABSTOP, 62, 9, 93, 12

CONTROL ", IDD_WRITE, "STATIC", SS_CENTER | SS_NOPREFIX | WS_BORDER,
7, 95, 45, 11

CONTROL "', IDD_SENT, "STATIC", SS CENTER | WS_BORDER, 59, 95, 45,

11

CONTROL ***, IDD_TIME, "STATIC", SS_CENTER | WS_BORDER, 111, 95, 45,
11

CONTROL "', IDD_WRITES, "'STATIC", SS_CENTER | WS_BORDER, 7, 120, 45,
11

CONTROL "', IDD_BYTES, "STATIC", SS_CENTER | WS_BORDER, 59, 120, 45,
11

CONTROL "', IDD_BITS, "STATIC™, SS_CENTER | WS_BORDER, 111, 120, 45,
11

CONTROL "writes[reads]", 105, "STATIC", SS_CENTER | WS_GROUP, 3, 85,
52, 9

CONTROL "writes[reads]/s", 105, "STATIC", SS_CENTER | WS_GROUP, 3,
111, 55, 9

CONTROL ""bytes™, 105, "STATIC", SS_CENTER | WS_GROUP, 61, 85, 42, 9

CONTROL "bytes/sec', 105, "STATIC", SS_CENTER | WS_GROUP, 61, 111,
42, 9

CONTROL "time (sec)", 105, "STATIC", SS_CENTER | WS_GROUP, 111, 85,
45, 9

CONTROL "bits/sec™, 105, "STATIC", SS_CENTER | WS_GROUP, 113, 111,
42, 9

CONTROL "Host", IDD_COHOST, "STATIC", SS_LEFT, 7, 10, 52, 10

CONTROL ™, IDD_COMMENT, "STATIC", SS_CENTER | WS_BORDER | WS_GROUP,
9, 68, 146, 11

CONTROL "&Start™, IDOK, "BUTTON", BS_PUSHBUTTON | WS_TABSTOP, 6, 32,
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32, 20

CONTROL ""Sto&p™, IDCANCEL, “"BUTTON", BS_PUSHBUTTON | WS_TABSTOP, 65,
32, 32, 20

CONTROL "E&xit™, IDM_EXIT, "BUTTON", BS_PUSHBUTTON | WS_TABSTOP, 125,
32, 32, 20

CONTROL ™", -1, “static", SS_BLACKFRAME, 0, 60, 163, 1
END

SHOUT ICON wshout.ico

/*

*

* WSAsperror()

*/

STRINGTABLE

BEGIN
WSABASEERR, "[0] No Error"
WSAEINTR, "[10004] Interrupted system call”
WSAEBADF, "[10009] Bad file number"
WSAEACCES, "[10013] Permission denied"
WSAEFAULT, "[10014] Bad address"
WSAEINVAL, "[10022] Invalid argument”
WSAEMFILE, "[10024] Too many open files"
WSAEWOULDBLOCK, "[10035] Operation would block™
WSAEINPROGRESS, "[10036] Operation now In progress"
WSAEALREADY, "[10037] Operation already in progress™
WSAENOTSOCK, "[10038] Socket operation on non-socket"
WSAEDESTADDRREQ, "[10039] Destination address required"
WSAEMSGSIZE, "[10040] Message too long"
WSAEPROTOTYPE, "[10041] Protocol wrong type for socket™
WSAENOPROTOOPT, "[10042] Bad protocol option™

WSAEPROTONOSUPPORT, *[10043] Protocol not supported™

WSAESOCKTNOSUPPORT, "[10044] Socket type not supported”

WSAEOPNOTSUPP, "[10045] Operation not supported on socket™

WSAEPFNOSUPPORT, "[10046] Protocol family not supported”

WSAEAFNOSUPPORT, "[10047] Address family not supported by protocol
family”
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WSAEADDRINUSE, ""[10048]
WSAEADDRNOTAVAIL,  "[10049]

WSAENETDOWN, ""[10050]
WSAENETUNREACH, "[10051]
WSAENETRESET, ""[10052]
WSAECONNABORTED, ""[10053]
WSAECONNRESET, ""[10054]
WSAENOBUFS, ""[10055]
WSAEISCONN, ""[10056]
WSAENOTCONN, "[10057]
WSAESHUTDOWN, ""[10058]
WSAETOOMANYREFS, ""[10059]
WSAETIMEDOUT, ""[10060]
WSAECONNREFUSED, "[10061]
WSAELOOP, ""[10062]
WSAENAMETOOLONG, "[10063]
WSAEHOSTDOWN, ""[10064]
WSAEHOSTUNREACH, ""[10065]
WSAENOTEMPTY, ""[10066]
WSAEPROCLIM, "[10067]
WSAEUSERS, ""[10068]
WSAEDQUOT, ""[10069]
WSAESTALE, ""[10070]
WSAEREMOTE, "[10071]
WSASYSNOTREADY, "[10091]

WSAVERNOTSUPPORTED, "[10092]

Address already in use"

Can"t assign requested address"
Network is down™

Network is unreachable™

Net dropped connection or reset”
Software caused connection abort”
Connection reset by peer”

No buffer space available”

Socket is already connected”
Socket is not connected"

Can"t send after socket shutdown™
Too many references, can"t splice”
Connection timed out”

Connection refused”

Too many levels of symbolic links"
File name too long”

Host is down™

No Route to Host"

Directory not empty"

Too many processes"

Too many users"

Disc Quota Exceeded"

Stale NFS file handle"

Too many levels of remote in path”
Network SubSystem is unavailable”
WINSOCK DLL Version out of range”

WSANOTINITIALISED, ™[10093] Successful WSASTARTUP not yet performed"

WSAHOST_NOT_FOUND, "[11001]

Host not found"

WSATRY_AGAIN, "[11002] Non-Authoritative Host not found"

WSANO_RECOVERY, "[11003] Non-Recoverable errors: FORMERR, REFUSED,
NOTIMP*

WSANO_DATA, ""[11004] Valid name, no data record of requested
type"
END

/* eof */
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3.4.3.4 ushout.c

/*

*

*/

: USHOUT.C

#include "wshout.h"

/* NSC Include files: */
#include <stdio.h>
#include <io.h>

#include <string.h>
#include <stdlib.h>
#include <time.h>

/* Returns the number of bytes written */
long UWriteData(SOCKET hSock, HWND hOurDlg, int send_len)

{

*/

*/

int counter;

static int DataBuffer[BUF_SIZE]; /* Buffer to hold generated data*/

static char ReplyBuffer[512]; /* Buffer to hold any reply rcvd

long bytes sent = OL; /* Counter of bytes on connection
*/

long total len = 1024L*1024L; /* Total # of bytes to generate
*/

time_t start, end; /* variables to hold read timing */
long total time = OL; /* variable to hold delta t */
long write_count = OL; /* number of times */

long tmp = OL; /* holds count for bytes written*/
long Itemp = OL;

Int i_temp;

extern int run_cancelled;

struct sockaddr_in dest; /* Destination machine address structure

/* What makes shout unique i1s that it generates data*



* in memory (as opposed to accessing the disk). *

* This tests the "raw® speed of the TCP connection *
* as the rate-limiting access time is eliminated. *
* First, generate the data and place it into an*

* array, data_buffer: */

for (counter = 0; counter < BUF_SIZE; counter++)
DataBuffer[counter] = counter;

/* Write data on the descriptor like a banshee,
* careful to time the writes and count data
* transmitted:
*/

SetDIgltemText(hOurDlg, IDD_COMMENT, "Sending UDP Data ...™);
time( &start );

while (bytes sent < total len){/* while still bytes to send */
do {

} while (ShoutBlockingHook()); /* Dispatch messages if any */

if (run_cancelled) {
WSASetLastError(WSAEINTR);
break; /* Non-blocking mode was cancelled */

tmp = send(hSock, (char FAR *) &DataBuffer, send_len, 0);
if (tmp == SOCKET_ERROR) {
if (h_errno == WSAEWOULDBLOCK) /* if no data, read again */
continue;
else {
wshout_err (hOurDlg, WSAGetLastError(), "send()™);

¥

/* Calc. time elapsed & stats about any data sent */
time(&end);

if (total time = (long) difftime(end, start)) {

/* Print the statistics gathered */
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wsprintf((LPSTR)prbuf,"%ld\n",write_count);
SetDIgltemText(hOurDlg, IDD_WRITE, (LPSTR) prbuf);

wsprintf((LPSTR)prbuf,"%ld\n",bytes _sent);
SetDIgltemText(hOurDlg, IDD_SENT, (LPSTR) prbuf);

wsprintf((LPSTR)prbuf,"%ld\n",total_time);
SetDIgltemText(hOurDlg, IDD_TIME, (LPSTR) prbuf);

Itemp = write_count/total time;
wsprintf((LPSTR)prbuf,"%ld\n", Itemp);
SetDIgltemText(hOurDlg, IDD_WRITES, (LPSTR) prbuf);

Itemp = bytes_sent/total time;
wsprintf((LPSTR)prbuf,"%ld\n", Itemp);
SetDIgltemText(hOurDlg, IDD_BYTES, (LPSTR) prbuf);

Itemp = 8 * (bytes_sent/total _time);
wsprintf((LPSTR)prbuf,"%ld\n", Itemp);
SetDIgltemText(hOurDlg, IDD_BITS, (LPSTR) prbuf);

/* exit from the while loop */
break;
} /* end if (total _time) */
write_count++;  /* incr. counter of times written */
bytes_sent += tmp; /* # of bytes placed on connection
wsprintf((LPSTR)prbuf,"%ld\n",bytes _sent);
SetDIgltemText(hOurDlg, IDD_SENT, (LPSTR) prbuf);

} /* end if (tmp == -1) */

write_count++; /* incr. counter of times written */
bytes_sent += tmp; /* # of bytes placed on connection */
wsprintf((LPSTR)prbuf,"%ld\n",write_count);
SetDIgltemText(hOurDlg, IDD_WRITE, (LPSTR) prbuf);

wsprintf((LPSTR)prbuf,"%ld\n",bytes _sent);
SetDIgltemText(hOurDlg, IDD_SENT, (LPSTR) prbuf);
} /* end while */
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/* Look for a reply ... NOTE: most hosts won"t give
* a "reply®, done to illustrate communication between

* sockets. Our ulisten example will give a reply though.
*/

SetDIgltemText(hOurDlg, IDD_COMMENT, "Waiting for reply from
server..\n");

while (1) {
tmp = sizeof(dest);
i_temp = recvfrom(hSock, (char FAR *)
&ReplyBuffer,sizeof(ReplyBuffer),
0, (struct sockaddr *) &dest, (int FAR *) &tmp);
if (i_temp == SOCKET_ERROR) {
if (h_errno == WSAEWOULDBLOCK) /* if no data, read again */
continue;
else {
/* any error besides these. just punt */
wshout_err (hOurDlg, WSAGetLastError(), "recvfrom()™);
}

break;
} /* end if (i_temp == SOCKET_ERROR) */
/* else got a reply ...*/
wsprintf((LPSTR)prbuf, "Server: %s\n", (LPSTR) ReplyBuffer);

SetDIgltemText(hOurDlg, IDD_COMMENT, prbuf);
break;

} /* end while(l) */

/* All done */
return bytes sent;

/* eof */

3.4.3.5 ulisten.c

/*
* > ULISTEN.C
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*/

#include "wshout.h"

/* MSC Include files: */
#include <stdio.h>
#include <io.h>

#include <string.h>
#include <stdlib.h>
#include <time.h>

/* Returns the number of bytes written */
long UReadData(SOCKET hSock, HWND hOurDlg, int read_len)
{
static char ReadBuf[BUF_SIZE];
static char SendBuf[512];
struct sockaddr_in local; /* Local machine address structure */
int i; /* General purpose return code */
long total time = OL; /* variable to hold delta t */
int tmp, len = 0;
int num_reads = 0;
long bytes read = OL;
long last_time, now, timeout = 15L;
long Itemp;
extern int run_cancelled;

BOOL bTemp = TRUE;

SetDIgltemText(hOurDlg, IDD_COMMENT, "Awaiting the UDP Data ...");
SetDIgltemText(hOurDlg, IDD_HNAME, ™ "):

time(&now); time(&last_time);

while (last_time + timeout > now) {
time(&now);

tmp = sizeof(local);

do {
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} while (ShoutBlockingHook()); /* Dispatch messages while available
*/

if (run_cancelled) {
WSASetLastError(WSAEINTR);
break; /* Non-blocking mode was cancelled */

len = recvfrom(hSock, ReadBuf, read len, O,
(struct sockaddr *) &local, &tmp);
if (len == SOCKET_ERROR) {
if (h_errno == WSAEWOULDBLOCK) {/* if no data, read again */
continue;
} /* end: if (errno == WSAEWOULDBLOCK) */
else {
iIf (bytes _read) {
wshout_err (hOurDlg, WSAGetLastError(), "recvfrom()™);
}
} /* end else */
break;
} /* end: if (len == SOCKET_ERROR) */

if (bTemp) { /* To update our main display once */
/* Do not use wsprintf() or you will add an extra char */
_fmemcpy(prbuf, inet_ntoa(local.sin_addr), 4*sizeof(u_long));
SetDIgltemText(hOurDlg, IDD_HNAME, (LPSTR) prbuf);
SetDIgltemText(hOurDlg, IDD_COMMENT, "Reading UDP Data ...");
bTemp = FALSE;

num_reads++;
if (len !'= SOCKET_ERROR)

bytes read += len;
/* Print the statistics gathered */
wsprintf((LPSTR)prbuf,"%d\n",num_reads);
SetDIgltemText(hOurDlg, IDD_WRITE, (LPSTR) prbuf);

wsprintf((LPSTR)prbuf,"%ld\n",bytes read);
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SetDIgltemText(hOurDlg, IDD_SENT, (LPSTR) prbuf);

time(&last_time);
} /* end: while */
total_time = timeout;

wsprintf((LPSTR)prbuf,"%ld\n",total_time);
SetDIgltemText(hOurDlg, IDD_TIME, (LPSTR) prbuf);

Itemp = num_reads/total time;
wsprintf((LPSTR)prbuf,"%ld\n", Itemp);
SetDIgltemText(hOurDlg, IDD_WRITES, (LPSTR) prbuf);

Itemp = bytes_read/total_time;
wsprintf((LPSTR)prbuf,"%ld\n", Itemp);
SetDIgltemText(hOurDlg, IDD_BYTES, (LPSTR) prbuf);

Itemp = 8 * (bytes_read/total _time);
wsprintf((LPSTR)prbuf,"%ld\n", Itemp);
SetDIgltemText(hOurDlg, IDD_BITS, (LPSTR) prbuf);

iIf (bytes _read) {

SetDIgltemText(hOurDlg, IDD_COMMENT, ™...UDP Listen Done\n™);
} /7* end: if (bytes read) */

else {

wsprintf((LPSTR)prbuf, "Timed out. No data received.\n");
SetDIgltemText(hOurDlg, IDD_COMMENT, prbuf);

goto come_here;

} /* end: else */

/* send reply to “client® */
wsprintf((LPSTR)prbuf,

"Replied to %s\n", inet _ntoa(local.sin_addr));
SetDIgltemText(hOurDlg, IDD_COMMENT, prbuf);

for (i=0; i<10; ++i) {
sprintf(SendBuf, "Rec"d %ld bytes.\n", bytes read);
if(len = sendto(hSock, SendBuf, sizeof(SendBuf), O,
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(struct sockaddr FAR *)&local,sizeof(local)))
{
if (len == SOCKET_ERROR) { /* if could not send bec. */
if (h_errno == WSAEWOULDBLOCK)
continue;
wshout_err (hOurDlg, WSAGetLastError(), "sendto()™);
break;
} /7* end: if (len == -1) */
} /* end: if (len = sendto()) */
} /* end for */
come_here:
return (bytes read);

/* eof */

3.4.3.6 tshout.c

/*
* : TSHOUT.C
*/

#include "wshout.h"

/* MSC Include files: */
#include <stdio.h>
#include <io.h>

#include <string.h>
#include <stdlib.h>
#include <time.h>

/* Returns the number of bytes written */
long TWriteData(SOCKET hSock, HWND hOurDlg, int send_len)
{
Int counter;
static int DataBuffer[BUF SIZE]; /* Buffer to hold generated
data */
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*/

long total len = 1024L*1024L; /* Total # of bytes to generate
long Dbytes sent = OL; /* Counter of bytes on connection */

int tmp = 0; /* holds count for bytes written */
long write count = OL; /* number of times */

time_t start, end; /* variables to hold read timing */
long total time = OL; /* variable to hold delta t */

long Itemp = OL;
extern int run_cancelled;

/* What makes shout unique is that it generates data*
* in memory (as opposed to accessing the disk). *
* This tests the "raw® speed of the TCP connection *
* as the rate-limiting access time is eliminated. *
* First, generate the data and place it into an*
* array, data_buffer: */

for (counter = 0; counter < BUF_SIZE; counter++)
DataBuffer[counter] = counter;

/* Write data on the descriptor like a banshee,
* careful to time the writes and count data
* transmitted:
*/

SetDIgltemText(hOurDlg, IDD_COMMENT, *...Sending TCP Data™);
time(&start);

while ( bytes sent < total _len) { /* while still bytes to send...

do {

} while (ShoutBlockingHook()); /* Dispatch messages if any */
if (run_cancelled) {

WSASetLastError(WSAEINTR);

break; /* Non-blocking mode was cancelled */

tmp = send(hSock, (char FAR*) &DataBuffer, send len, 0);
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if (tmp == SOCKET_ERROR) {
if (h_errno == WSAEWOULDBLOCK)
continue;
else {
wshout_err (hOurDlg, WSAGetLastError(), "send()™);

¥

/* Calc. time elapsed & stats about any data sent */
time(&end);
/* exit from the while loop */

break;
} /* end if (tmp == -1) */
write_count++; /* incr. counter of times written */

bytes sent += tmp; /* total # of bytes placed on connection*/
wsprintf(prbuf,%ld\n",write_count);
SetDIgltemText(hOurDlg, IDD_WRITE, (LPSTR) prbuf);

wsprintf(prbuf,"%ld\n",bytes sent);
SetDIgltemText(hOurDlg, IDD_SENT, (LPSTR) prbuf);
} /* end while */

time(&end);

if (total_time = (long) difftime(end, start)) {
/* Print the statistics gathered */
wsprintf((LPSTR)prbuf,"%ld\n",total time);
SetDIgltemText(hOurDlg, IDD_TIME, (LPSTR) prbuf);

Itemp = write_count/total_time;
wsprintf((LPSTR)prbuf,"%ld\n", ltemp);
SetDIgltemText(hOurDlg, IDD_WRITES, (LPSTR) prbuf);

Itemp = bytes_sent/total time;
wsprintf((LPSTR)prbuf,"%ld\n", ltemp);
SetDIgltemText(hOurDlg, IDD_BYTES, (LPSTR) prbuf);

Itemp = 8 * (bytes_sent/total time);
wsprintf((LPSTR)prbuf,"%ld\n", ltemp);
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SetDIgltemText(hOurDlg, IDD_BITS, (LPSTR) prbuf);
} /7* end if (total _time) */

/* All done */
SetDIgltemText(hOurDlg, IDD_COMMENT, *...TCP Shout Done™);
return bytes sent;

/* eof */

3.4.3.7 tlisten.c

/*
* TLISTEN.C
*/

#include "wshout.h"

/* MSC Include files: */
#include <stdio.h>
#include <io.h>

#include <string.h>
#include <stdlib.h>
#include <time.h>

/* Returns the number of bytes written */
long TReadData(SOCKET hSock, HWND hOurDlg, int read_len)
{
static char ReadBuf[BUF_SIZE];
SOCKET hAcceptSock;
struct sockaddr_in local; /* Local machine address structure */
long total time = OL; /* variable to hold delta t */
int tmp, len = 0;
int num reads = 0;
long bytes read = OL;
long last_time = OL;
long now = OL;
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long Itemp;

extern long blocking_option;
extern int run_cancelled;
struct linger AcceptLinger;

BOOL running = FALSE;
BOOL bTemp = TRUE;

SetDIgltemText(hOurDlg, IDD_COMMENT, "Awaiting the TCP Data ...™);
SetDIgltemText(hOurDlg, IDD_HNAME, ™ "):

tmp = sizeof(local);

if (!blocking_option) {

hAcceptSock = accept(hSock, (struct sockaddr FAR *)&local,
(int FAR *)&tmp);

}

else {

for (55) {
do {

} while (ShoutBlockingHook()); /* Dispatch messages if any */

iIf (run_cancelled) {
WSASetLastError(WSAEINTR);
break; /* Non-blocking mode was cancelled */

}

hAcceptSock = accept(hSock, (struct sockaddr FAR *)&local,
(int FAR *)&tmp);
if (hAcceptSock == INVALID_SOCKET) {
if (h_errno == WSAEWOULDBLOCK)
/* Try again */
else {
/* Fatal error -- pop out. */
break;

}
} /* end if ((hAcceptSock = .. */
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*/

else {
/* Success -- pop out. */
break;
}
} /* end for */
} /* end else */

if (hAcceptSock == INVALID_SOCKET) {
wshout_err (hOurDlg, WSAGetLastError(), "accept()™);
return O;

¥

/* Now, read the data as fast as we can until no more to read */
time(&last_time);

do {

do {

} while (ShoutBlockingHook()); /* Dispatch messages while available

if (run_cancelled) {
WSASetLastError(WSAEINTR);
break; /* Non-blocking mode was cancelled */

len = recv(hAcceptSock, ReadBuf, read len, 0);
if (len == SOCKET_ERROR) {
if (h_errno == WSAEWOULDBLOCK)

continue;
else
break;
}
else if (len == 0)
break;

num_reads++;
bytes read += len;

wsprintf((LPSTR)prbuf,"%d\n",num_reads);
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SetDIgltemText(hOurDlg, IDD_WRITE, (LPSTR) prbuf);

wsprintf((LPSTR)prbuf,"%ld\n",bytes read);
SetDIgltemText(hOurDlg, IDD_SENT, (LPSTR) prbuf);

if (bTemp) { /* To update our main display once */

/* Do not use wsprintf() or you will add an extra char */
_fmemcpy(prbuf, inet_ntoa(local.sin_addr), 4*sizeof(u_long));
SetDIgltemText(hOurDlg, IDD_HNAME, (LPSTR) prbuf);
SetDIgltemText(hOurDlg, IDD_COMMENT, "Reading TCP Data ...");
bTemp = FALSE;

} while ((len = 0) || (len '= SOCKET_ERROR));
time (&now);

if (len == SOCKET_ERROR) {

if ((h_errno == WSAESHUTDOWN) || (h_errno == WSAENOTCONN)) {
/* nothing available for read. */
wsprintf((LPSTR)prbuf,
"Connection from %s closed.\n",inet_ntoa(local.sin_addr));
SetDIgltemText(hOurDlg, IDD_COMMENT, prbuf);

}

else { /* Other error */
wshout_err (hOurDlg, WSAGetLastError(), "recv()™);

}
}
else if (len == 0) {
/* Other side shut down the connection */
wsprintf((LPSTR)prbuf,

"Connection from %s closed.\n",inet_ntoa(local.sin_addr));
SetDIgltemText(hOurDlg, IDD_COMMENT, prbuf);

}

AcceptLinger.l_onoff = 1;
AcceptLinger.l_linger = 0;
ret = setsockopt(hAcceptSock, SOL SOCKET, SO_LINGER,
(char FAR *) &AcceptLinger, sizeof(AcceptLinger));
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if (ret == SOCKET_ERROR) {
wshout_err (hOurDlg, WSAGetLastError(), "setsockopt()™);
}

ret = closesocket(hAcceptSock);

if (ret == SOCKET_ERROR) {

wshout_err (hOurDlg, WSAGetLastError(), "closesocket()");
}

total_time = (long) difftime(now, last time);
if (total _time == 0)
total _time = 1L; /* Avoid dividing by zero */

wsprintf((LPSTR)prbuf,"%ld\n",total_time);
SetDIgltemText(hOurDlg, IDD_TIME, (LPSTR) prbuf);

Itemp = num_reads/total time;
wsprintf((LPSTR)prbuf,"%ld\n", Itemp);
SetDIgltemText(hOurDlg, IDD_WRITES, (LPSTR) prbuf);

Itemp = bytes_read/total_time;
wsprintf((LPSTR)prbuf,"%ld\n", Itemp);
SetDIgltemText(hOurDlg, IDD_BYTES, (LPSTR) prbuf);

Itemp = 8 * (bytes_read/total _time);
wsprintf((LPSTR)prbuf,"%ld\n", Itemp);
SetDIgltemText(hOurDlg, IDD_BITS, (LPSTR) prbuf);

iIf (bytes _read) {

SetDIgltemText(hOurDlg, IDD_COMMENT, *...TCP Listen Done\n™);
} /7* end: if (bytes read) */

return (bytes read);

/* eof */
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3.4.3.8 errno.c

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

/*
* > ERRNO.C
*/

/*
* Function: WSAsperror()

* Description:

* Copies string corresponding to the error code provided
* into buf, maximum length len. Returns length actually
* copied to buffer, or zero if error code i1s unknown.
* String resources should be present for each error code
* using the value of the code as the string ID (except for
* error = 0, which is mapped to WSABASEERR to keep i1t with
* the others). The DLL is free to use any string IDs that
* are less than WSABASEERR for i1ts own use.
*
*/
int PASCAL FAR WSAsperror (HANDLE hlnst, /* Instance Handle */
int errorcode, /* WSA Error Number */
char far * buf, /* Buffer for error string */

int len) /* Length of buffer */
{
int err_len; /* length of error text */
if (errorcode == 0) /* 1T error passed is 0, use the
*/
errorcode = WSABASEERR; /* base resource file number */
iIT (errorcode < WSABASEERR) /* If invalid Error code */
return O; /* return string length of
zero */
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/* error string from the table in the Resource file into buffer */
err_len = LoadString(hlnst,errorcode,buf,len);

return (err_len); /* return length of error string retrieved */

} /* end WSAsperror() */

/* eof */

3.4.3.9 resolve.c

/*
* : RESOLVE.C
*/

#include "wshout.h"

/* MSC Include files: */
#include <stdio.h>
#include <io.h>

#include <string.h>
#include <stdlib.h>
#include <time.h>

SOCKET
ResolveAndConnectHost(LPSTR IpHostName,HWND hOurDlg, int iproto, int
1SockPort)
{
struct hostent FAR *host_ptr; /* Ptr to the host name */
struct sockaddr_in dest; /* Addr of target host */
SOCKET hSock; /* The socket to create */

int iSockType;
extern int iTCP;
extern int iUDP;

/* Internet family addressing */
dest.sin_family = PF_INET;
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iIf (iproto == iTCP) {

iSockType = SOCK_STREAM;

}

else if (iproto == iUDP) {

iSockType = SOCK_DGRAM;

}

else {

return (SOCKET) -1; /* Unknown protocol */
}

/* default port to connect to. Must be in network byte order
dest.sin_port = htons((u_int) iSockPort);

SetDIgltemText(hOurDlg, IDD_COMMENT,"Resolving hostname...™);

/* Resolve the host name */

host_ptr = gethostbyname(lpHostName);

iIf (host _ptr == NULL) {

wshout_err (hOurDlg, WSAGetLastError(), "gethostbyname()™);
return (SOCKET) -1;

}

/* Patch host address into struct describing conn: */
bcopy(host_ptr->h_addr,&dest.sin_addr,host_ptr->h_length);

/* Allocate a network (socket) descriptor: */
hSock = socket(PF_INET, iSockType, 0);
if (hSock == INVALID_SOCKET) {

wshout_err (hOurDlg, WSAGetLastError(), "socket()™);
return (SOCKET) -1;

}

/* Start connection process to host described in "dest” *
* struct.

*/
SetDIgltemText(hOurDlg, IDD_COMMENT, "Connecting ...");
ret=connect(hSock, (struct sockaddr FAR *)&dest,sizeof(dest));

if (ret == SOCKET_ERROR) {
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wshout_err (hOurDlg, WSAGetLastError(), "connect()");
closesocket(hSock) ;
return (SOCKET) -1;

}

SetDIgltemText(hOurDlg, IDD_COMMENT, ™"...Connected™);
return hSock;

SOCKET GetSocketAndBind(HWND hOurDlg, int iProto, int iSockPort)
{
SOCKET hSock; /* Connection socket descriptor */
struct sockaddr_in local; /* Local machine address structure*/
int iSockType;
extern int iTCP;
extern int iUDP;

/* Internet family addressing */
iIf (iProto == i1TCP) {

iSockType = SOCK_STREAM;
}

else {

iSockType = SOCK_DGRAM;
}

memset(&local, *\0", sizeof (local));
local.sin_family = PF_INET;
local.sin_port = htons((u_short)iSockPort);

/* allocate a socket descriptor */

hSock = socket(PF_INET, iSockType, 0);

iIf (hSock == INVALID SOCKET) { /* socket() failed */
wshout_err (hOurDlg, WSAGetLastError(), "socket()™);
return (SOCKET) -1;

}

/* bind socket to a local addr */
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ret = bind(hSock, (struct sockaddr FAR *) &local, sizeof(local));
if (ret == SOCKET_ERROR){ /* bind() failed */
wshout_err (hOurDlg, WSAGetLastError(), "bind()™);

return (SOCKET) -1;

}

if (iProto == 1UDP)
return (hSock);

/* If iProto == iTCP, then must listen() and accept() also */
ret = listen(hSock, 0); /* listen on the socket */

iIf (ret == SOCKET_ERROR){ /* listen() failed */
wshout_err (hOurDlg, WSAGetLastError(), "listen()");

return (SOCKET) -1;

}

return(hSock);

/* eof */
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Windows Socket 1.1

4.1

Windows Sockets Berkeley

accept()*

bind()

closesocket()*
SO_LINGER

connect()*
getpeername()
getsockname()
getsockopt()

htonl () 32
htons() 16

inet_addr() Internet " Internet

inet_ntoa() Internet " ASCIHI
ioctlsocket()

listen()



ntohl () 32

ntons() 16

recv()*

recvfrom()*

select()* 1/0

send()*

sendto()*

setsockopt()

shutdown()

socket()

4.1.1 /

Berkeley Windows

recv()
Berkeley

Windows

bind(),getsockopt(),getpeername()

recv()
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Windows Sockets

DLL
Windows Sockets
WSACancelBlockingCall()
5.3.13
WSASetBlockingHook()
Windows

Windows Sockets
Windows Sockets
WSAlIsBlocking()
Windows Sockets WSACancelBlookingCall ()
Windows Sockets
WSAE INPROGRESS

MDI

Windows Sockets API WSASetBlockingHook()

Windows Sockets DLL

I0CTL FIONBIO  WSAAsyncSelect()

WSAAsyncSelect() / WSAAsyncGetXByY()
select() / getXbyY()

Windows Sockets

Windows
Windows
Sockets
4.2
Windows Sockets Windows
Sockets

gethostbyname() Windows Sockets
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Windows
Sockets API

Windows Sockets API

gethostbyaddr()*

gethostbyname()*

gethostname()

getprotbyname()*

getservbyname()*

getservbyport()*

4.3 Microsoft Windows

Windows Sockets Berkelet
API
Windows Sockets
API1 WSAStartup() WSACleanup()
Microsoft Windows

WSAAsyncGetHostByAddr () Berkeley getXbyY()
WSAAsyncGetHostByName() Berkeley
gethostbyname()
WSAAsyncGetHostByName()
WSAAsyncGetProtoByName()

WSAAsyncGetProtByNumber()

WSAAsyncGetServByName()
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WSAAsyncGetServByPort()

WSAAsyncSelect()

WSACancelAsyncRequest()

WSACancelBlockingCall()

WSACleanup()

WSAGetLastError()

WSAlsBlocking()

WSASetBlockingHook()

WSASetLastError()

WSAStartup()

WSAUnhookBlockingHook()

4.3.1

WSAAsyncSelect()
API
send() recv()
WSAAsyncSelect()

Windows Sockets

select()

WSAAsyncGetXByY()

API1

Windows Sockets DLL

Windows Sockets API

Windows Sockets DLL

Windows Sockets

WSAGetLastError()

Windows Sockets DLL

1/0 select() 1/0
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4.3.2

/
WSAAsyncGetXByY()
Berkeley Windows
WSACancelAsyncRequest()
WSAAsyncGetXByY()
4.3.3
4.1.1 Windows Sockets
Windows Windows
WSASetBlockingHook()
Windows Sockets . ”
4.3.4
API
WSAGetLastError() Berkeley
"errno"
WSAGetLastError()
WSAGetLastError() Microsoft C
Windows Sockets Microsoft C
Microsoft C Windows Sockets "WSA"

Windows Sockets
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API1

Windows Sockets 4.1
Windows Sockets
4.3.5 DLL Windows Sockets DLL
Windows Sockets DLL DLL
DLL Windows Sockets
API DLL
DLL WSAStartup() WSACleanup()
Windows Sockets WSAStartup()
WSACleanup() Windows Sockets DLL WSAStartup()
WSACleanup()
DLL
WSAStarup() WSACleanup() DLL
WSAStartup() WSACleanup() DLL
GetCurrentTask() Windows API
DLL WSAStartup()
WSACleanup()
Windows NT Windows NT DLL
Windows Windows NT DLL
DLL WSAStartup()
DLL
DLL DLL
WSACancelBlockingCall ()
DLL DLL
WSAEINTR DLL
Cancel Close
CPU DLL
DLL
4.3.6 Windows Sockets
Windows Sockets DLL DLL

Windows DLL
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Windows Sockets DLL

4.3.7 API

B.3 WINSOCK . DEF Windows Sockets API
999 Windows
Sockets Windows Sockets
1000
Windows Sockets DLL API
Windows Sockets DLL
API Windows Sockets
Windows Sockets DLL
DLL Windows Sockets
LoadLibrary() GetProcAddress()
Windows Sockets DLL
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5.1 Windows Socket 1.1

WINSOCK.H A.2
BERKELEY

WINSOCK.H WINDOWS .H WINSOCK.H

5.1.1 accept()

#include <winsock.h>

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

S listen()
addr
Addr
addrlen addr
s S
accept()
accept()
addr addr

addrlen
addr
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SOCK_STREAM
addr addrlen NULL

accept() SOCKET
INVALID_SOCKET WSAGetLastError()

addrlen addr

WSANOTINITIALISED API WSAStartup()
WSAENETDOWN ~ WINDOWS

WSAEFAULT addrlen socket
WSAEINTR WSACancelBlockingCall()
WSAE INPROGRESS WINDOWS
WSAEINVAL accept() listen()
WSAEMFILE accept()

WSAENOBUFS

WSAENOTSOCK

WSAEOPNOTSUPP

WSAEWOULDBLOCK

bind(), connect(), listen(), select(), socket(), WSAAsyncSelect().

5.1.2 bind()

#include <winsock.h>

int PASCAL FAR bind( SOCKET s, const struct sockaddr FAR* name,
int namelen);
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name sockaddr

struct sockaddr{
u_short sa_family;
char sa_data[14];

};

namelen name

connect() listen()

socket()
bind()
/
Internet SOCK_PGRAM
SOCK_STREAM UDP
TCP
Internet INADDR_ANY 0 Internet
INADDR_ANY
0 WINDOWS 1024
5000 bind() getsockname()
getsockname()
Internet Internet
1024 5000
rsh

SOCKADDR_IN sin;
SOCKET s;
u_short alport=IPPORT_RESERVED;
sin.sin_family=AF_INET;
sin.sin_addr.s_addr=0;
for (53) {
sin.sin_port=htons(alport);
if (bind(s, (LPSOCKADDR)é&sin, sizeof(sin))=0) {
/* 1t worked */
}
it (GetLastError()!=WSAEADDRINUSE) {
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/* fail */

}

alport-;

if (alport=IPPORT_RESERVED/2) {
/* fail all unassigned reserved ports are */
/* in use. */

bind() 0 SOCKET_ERROR
WSAGetLastError()

WSANOTINITIALISED API WSAStartupQ)
WSAENETDOWN ~ WINDOWS
WSAEADDRINUSE setoption()  SO_REUSEADDR

WSAEFAULT namelen sockaddr
WSAE INPROGRESS WINDOWS
WSAEAFNOSUPPORT

WSAE INVAL

WSAENOBUFS

WSAENOTSOCK

connect(), listen(), getsockname(), setsockopt(), socket(),

WSACancelBlockingCall().

5.1.3 closesocket()

#include <winsock.h>
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int PASCAL FAR closesocket( SOCKET s);

s S
WSAENOTSOCK
closesocket() SO_LINGER
SO_DONTLINGER
SO_DONTLINGER
SO_LINGER
SO_LINGER
SO_LINGER linger I _onoff 2.4
4.1.7 4.1.21 closesocket()
recv() WSAECONNRESET
SO_LINGER closesocket()
SO_LINGER closesocket()
WSAEWOULDBLOCK
SO_DONTLINGER linger
I _onoff 2.4 4.1.7 4.1.21 closesocket()
WINDOWS
closesocket() 0 SOCKET_ERROR
WSAGetLastError()
WSANOTINITIALISED API WSAStartup()

WSAENETDOWN ~ WINDOWS
WSAENOTSOCK
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WSAE INPROGRESS WINDOWS
WSAEINTR WSACancelBlockingCall()
WSAEWOULDBLOCK SO_LINGER

accept(), socket(), ioctlsocket(), setsockopt(), WSAAsyncSelect()-

5.1.4 connect()

#include <winsock.h>

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

S

name
namelen
S
connect()
WSAEADDRNOTAVAIL
SOCK_STREAM
SOCK_DGRAM
send() recv()
connect() 0 SOCKET_ERROR
WSAGetLastError()
SOCKET_ERROR WSAGetLsatError()
WSAEWOULDBLOCK

1. select()
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2. WSAAsynSelect()
FD_CONNECT

WSAENOTINITIALISED API WSAStartup()

WSAENETDOWN ~ WINDOWS

WSAEADDRINUSE

WSAEINTR WSACancelBlockingCall()

WSAE INPROGRESS WINDOWS

WSAEADDRNOTAVAIL

WSAENOTSUPPORT

WSAECONNREFUSED

WSAEDESTADDREQ

WSAEFAULT namelen

WSAEINVAL

WSAEISCONN

WSAEMFILE

WSAENETUNREACH

WSAENOBUFS

WSAENOTSOCK

WSAET IMEOUT

WSAEWOULDBLOCK select()
select()

accept(), bind(), getsockname(), socket(), select(),
WSAAsyncSelect().

5.1.5 getpeername()

#include <winsock.h>

int PASCAL FAR getpeername( SOCKET s, struct sockaddr FAR* name,
int FAR* namelen);
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S
name

namelen
getpeername() S
sockaddr name
getpeername() 0 SOCKET_ERROR
WSAGetLastError()
WSANOTINITIALISED API WSAStartup()

WSAENETDOWN ~ WINDOWS

WSAEFAULT namelen

WSAE INPROGRESS WINDOWS
WSAENOTCONN

WSAENOTSOCK

bind(), socket(), getsockname().

5.1.6 getsockname()

#include <winsock.h>

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

S
name
namelen
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getsockname()

S bind()
connect() getsockname()
namelen
INADDR_ANY
connect() accept() getsockname()
IP WINDOWS
IP INADDR_ANY
IP
getsockname() 0 SOCKET_ERROR
WSAGetLastError()
WSANOTINITIALISED API WSAStartup()

WSAENETDOWN  WINDOWS
WSAEFAULT namelen

WSAE INPROGRESS WINDOWS
WSAENOTSOCK
WSAE INVAL bind()

bind(), socket(), getpeername().

5.1.7 getsockopt()

#include <winsock.h>

int PASCAL FAR getsockopt( SOCKET s, int level, int optname,
char FAR* optval, int FAR* optlen);
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S
level SOL_SOCKET  IPPROTO_TCP
optname

optval

optlen optval

getsockopt()
optval

optval optlen
SO_LINGER
linger
setsockopt() getsockopt()
getsockopt() “ ” optval
TCP_NODELAY IPPROTO_TCP SOL_SOCKET

SO_ACCEPTCONN  BOOL listen()
SO_BROADCAST BOOL

SO_DEBUG BOOL

SO_DONTLINER BOOL SO_LINGER
SO_DONTROUTE BOOL

SO_ERROR int

SO_KEEPALIVE BOOL “ ’

SO _LINGER  struct linger FAR* linger
SO_OOBINLINE BOOL

SO_RCVBUF int

SO_REUSEADDR BOOL

SO_SNDBUF int

SO_TYPE int SOCK_STREAM
TCP_NODELAY BOOL Nagle

getsockopt() BSD
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SO_RCVLOWAT int
SO_RCVTIMEO int
SO_SNDLOWAT int
SO_SNDTIMEO int

IP_OPTIONS IP
TCP_MAXSEG int TCP
getsockopt() WSAENOPROTOOPT
WSAGetLastError()
getsockopt() 0 SOCKET_ERROR
WSAGetLastError()
WSANOTINITIALISED API WSAStartup()

WSAENETDOWN ~ WINDOWS
WSAEFAULT optlen

WSAEINPROGRESS WINDOWS
WSAENOPROTOOPT SOCK_STREAM
SO_BROADCAST SOCK_DGRAM SO_ACCEPTCONN

SO_DONTLINGER ~ SO_KEEPALIVE SO_LINGER  SO_OOBINLINE
WSAENOTSOCK

setsockopt(), WSAAsyncSelect(), socket().

5.1.8 htonl()

#include <winsock.h>
u_long PASCAL FAR htonl( u_long hostlong);

hostlong 32
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32

htonl ()

htons(), ntohl(), ntohs().

5.1.9 htons()

#include <winsock.h>
u_short PASCAL FAR htons( u_short hostshort);

hostshort 16

16

htons()

htonl(), ntohl(), ntohs().

5.1.10 1net_addr()
in_addr
#include <winsock.h>
unsigned long PASCAL FAR inet_addr( const struct FAR* cp);

103



cp Internet

cp Internet
Internet Internet Internet

( )

Internet
a.b.c.d a.b.c a.b a

Internet
Internet Intel 32
“ d.c.b.a” Intel
Berkeley Internet

16

B “ 128.net.host” .
24

C “ net.host”

inet_addr()
Internet Internet
“a.b.c.d” 255 inet_addr() INADDR_NONE

inet_ntoa().

5.1.11 inet_ntoa()

#include <winsock.h>

char FAR* PASCAL FAR inet_ntoa( struct in_addr in);
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in Internet

in Internet ‘L
“a.b.c.d” inet_ntoa() WINDOWS
WINDOWS
inet_ntoa() NVLL
WINDOWS

inet_addr().

5.1.12 ioctlsocket()

#include <winsock.h>

int PASCAL FAR ioctlsocket( SOCKET s, long cmd, u_long FAR* argp);

S
cmd S
argp cmd
FIONBIO S argp
BSD
WSAAsynSelect()

WSAAsynSelect() 1octlsocket()
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WSAE INVAL
WSAAsynSelect()
WSAAsynSelect()
FIONREAD s
ioctlsocket()
recv()
S SOCK_DGRAM

SI0CATMARK
SOCK_STREAM
SO_OOBINLINE

FALSE recv()

SI10CATMARK

ioctlsocket()

Berkeley
SI0CATMARK

ioctlsocket()
WSAGetLastError()

WSANOTINITIALISED
WSAENETDOWN ~ WINDOWS
WSAEINVAL cmd

WSAEINPROGRESS
WSAENOTSOCK

IEvent 0
argp
S  SOCKET_STREAM FIONREAD
FIONREAD
TRUE
recvfrom() “ ”
recv() recvfrom()
argp BOOL
ioctl() FIOASYNC
SOCKET_ERROR
API WSAStartup()
argp cmd
WINDOWS

socket(), setsockopt(), getsockopt(), WSAAsyncSelect().
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5.1.13 listen()

#include <winsock.h>

int PASCAL FAR listen( SOCKET s, int backlog);

S
backlog
socket() listen()
accept() listen()
SOCK_STREAM S “ "
WSAECONNREFUSED
listen()
listen() accept()
5 4.3 BSD Unix
5
listen() 0 SOCKET_ERROR
WSAGetLastError()
WSANOT INITIALISED API WSAStartup()
WSAENETDOWN ~ WINDOWS
WSAEADDR INUSE listen()

WSAEINPROGRESS WINDOWS
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WSAE INVAL bind()
WSAE I SCONN

WSAEMFILE

WSAENOBUFS

WSAENOTSOCK

WSAEOPNOTSUPP listen()

accept(), connet(), socket().

5.1.14 ntohl ()

include <winsock.h>
u_long PASCAL FAR ntohl( u_long netlong);

netlong 32

32

ntohl ()

htonl(), htons(), ntohs().

5.1.15 ntohs()
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#include <winsock.h>
u_short PASCAL FAR ntohs( u_short netshort);

netshort 16

16

ntohs()

htonl(), htons(), ntohl().

5.1.16 recv()

#include <winsock.h>

int PASCAL FAR recv( SOCKET s, char FAR* buf, int len, int flags);

buf
len
flags

SOCK_STREAM
SO_OOBINLINE

ioctlsocket()
SOCATMARK
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recv() WSAEMSGS I ZE

SOCKET_ERROR WSAEWOULDBLOCK select()
WSAAsynSelect()
SOCK_STREAM “ ” recv()
recv()
WSAECONNRESET flag

MSG_PEEK
MSG_00B 2.2.3

recv() 0
SOCKET_ERROR WSAGetLastError()

WSANOTINITIALISED API WSAStartup()

WSAENETDOWN ~ WINDOWS

WSAENOTCONN

WSAEINTR WSACancelBlockingCall()

WSAE INPROGRESS WINDOWS

WSAENOTSOCK

WSAEOPNOTSUPP MSG_0OB SOCK_STREAM

WSAESHUTDOWN 0 2 how
shutdown() recv()

WSAEWOULDBLOCK

WSAEMSGSIZE

WSAEINVAL bind()

WSAECONNABORTED

WSAECONNRESET

recvfrom(), read(), recv(), send(), select(), WSAAsyncSelect(),
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socket().

5.1.17 recvfrom()

#include <winsock.h>

int PASCAL FAR recvfrom( SOCKET s, char FAR* buf, int len, int flags,

struct sockaddr FAR* from, int FAR* fromlen);

S
buf
len
flags
from
fromlen from
SOCK_STREAM
SO_OOBINLINE
ioctlsocket() SOCATMARK
SOCK_STREAM from
recvfrom() WSAEMSGSIZE
from SOCK_DGRAM
sockaddr fromlen
SOCKET_ERROR WSAEWOULDBLOCK
WSAAsynSelect()

SOCK_STREAM “ ”
recvfrom()
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WSAECONNRESET
flag

MSG_PEEK

MSG_00B 2.2.3

recvfrom() 0
SOCKET_ERROR WSAGetLastError()

WSANOTINITIALISED API WSAStartup()

WSAENETDOWN ~ WINDOWS

WSAEFAULT  fromlen from

WSAEINTR WSACancelBlockingCall()

WSAE INPROGRESS WINDOWS

WSAEINVAL bind()

WSAENOTCONN SOCK_STREAM

WSAENOTSOCK

WSAEOPNOTSUPP MSG_0OB SOCK_STREAM

WSAESHUTDOWN 0 2 how
shutdown() recv()

WSAEWOULDBLOCK

WSAEMSGSIZE

WSAECONNABORTED

WSAECONNRESET

recv(), send(), socket(), WSAAsyncSelect().
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5.1.18 select()

#include <winsock.h>

int PASCAL FAR select( int nfds, fd_set FAR* readfds,
fd_set FAR* writefds, fd_set FAR* exceptfds,
const struct timeval FAR* timeout);

nfds

readfds

writefds

exceptfds

timeout select() NULL

fd_set
select()
fd_set
Berkeley Unix
readfds
listen()
accept()
SOCK_STREAM
recv() recvfrom() “
” recv() recv()
WSAECONNRESET SO_OOBINLINE
setsockopt()
writefds connect()
connect()
send() sendto()
exceptfds

SO_OOBINLINE
SO_STREAM

FALSE

KEEPALIVE
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connect()
exceptfds
readfds writefds exceptfds
NULL
winsock.h FD_SETSIZE
FD_SETSIZE 64
winsock.h #define FD_SETSIZE fd_set
INVAL_SOCKET

FD_CLR(s,*set) set S
FD_ISSET(s,*set) S
FD_SET(s,*set) S
FD_ZERO(*set) set NULL
timeout select() timeout select()
timeout timeval
select() timeval {0,0}
select()
select()
WINDOWS yield

select() fd_set
0 SOCKET_ERROR
WSAGetLastError()

WSANOTINITIALISED API WSAStartup()
WSAENETDOWN ~ WINDOWS

WSAEINVAL

WSAEINTR WSACancelBlockingCall()

WSAE INPROGRESS WINDOWS

WSAENOTSOCK

WSAAsyncSelect(), accept(), connect(), recv(), recvfrom(), send().
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5.1.19 send()

#include <winsock.h>

int PASCAL FAR send( SOCKET s, const char FAR* buf, int len, int flags);

S
buf
len
flags
send()
IP IP
WSAStartup() WSAData  iMaxUdpDg
WSAEMSGSIZE
send()
1/0 send() SOCK_STREAM
1
select()
flag
MSG_DONTROUTE WINDOWS
2.4 SO_DONTROUTE
MSG_00B SO_STREAM 2.2.3
send()

SOCKET_ERROR
WSAGetLastError()

115

len



WSANOTINITIALISED API WSAStartup()

WSAENETDOWN ~ WINDOWS

WSAEACESS

WSAEINTR WSACancelBlockingCall()

WSAE INPROGRESS WINDOWS

WSAEFAULT  buf

WSAENETRESET WINDOWS

WSAENOBUFS ~ WINDOWS

WSAENOTCONN

WSAENOTSOCK

WSAEOPNOTSUPP MSG_0OB SOCK_STREAM

WSAESHUTDOWN 1 2 how
shutdown() sned()

WSAEWOULDBLOCK

WSAEMSGSIZE SOCK_DGRAM WINDOWS

WSAE INVAL bind()
WSAECONNABORTED
WSAECONNRESET

recv(), recvfrom(), socket(), sendto(), WSAStartup().

5.1.20 sendto()

#include <winsock.h>

int PASCAL FAR sendto( SOCKET s, const char FAR* buf, int len, int flags,
const struct sockaddr FAR* to, int tolen);

s

buf

len buf
flags
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to

tolen to
sendto()
IP IP
WSAStartup() WSAData  iMaxUdpDg
WSAEMSGSIZE
sendto()
sendto() SOCK_DGRAM to
SOCK_STREAM to tolen
sendto() send()

SOCK_DGRAM in
1P INADDR_BROADCAST winsock.h

512
1/0 sendto() SOCK_STREAM
1
select()
flag
MSG_DONTROUTE WINDOWS
2.4 SO_DONTROUTE
MSG_00B SO_STREAM 2.2.3
send() len
SOCKET_ERROR
WSAGetLastError()
WSANOTINITIALISED API WSAStartup()

WSAENETDOWN ~ WINDOWS
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WSAEACESS

WSAEINTR WSACancelBlockingCall()

WSAE INPROGRESS WINDOWS

WSAEFAULT buf to to

sockaddr

WSAENETRESET WINDOWS

WSAENOBUFS ~ WINDOWS

WSAENOTCONN

WSAENOTSOCK

WSAEOPNOTSUPP MSG_0OB SOCK_STREAM

WSAESHUTDOWN 1 2 how
shutdown() sned()

WSAEWOULDBLOCK

WSAEMSGSIZE SOCK_DGRAM WINDOWS

WSAECONNABORTED
WSAECONNRESET
WSAEADDRNOTAVAIL
WSAEAFNOSUPPORT
WSAEDESADDRREQ
WSAENETUNREACH

recv(), recvfrom(), socket(), send(), WSAStartup()-

5.1.21 setsockopt()

#include <winsock.h>
int PASCAL FAR setsockopt( SOCKET s, int level, int optname,

const char FAR* optval, int optlen);

level SOL_SOCKET ~ IPPROTO_TCP
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optname
optval
optlen optval

setsockopt()

optval
sizeof(int)

SO_LINGER
linger
struct linger {
int |I_onoff;
int 1_linger;
Y
SO_LINGER

SO_DONTLINGER

setsockopt()
bind()
WINDOWS
bind()
TCP
“ Internet

optval
optlen
optval optlen
SO_LINGER
closesocket() closesocket()
closesocket()
I _onoff I _linger
setsockopt()
SO_LINGER I_onoff
bind() SO_REUSEADDR
bind()
SO_KEEPALIVE WINDOWS
” WINDOWS

RFC1122
” 4.2.3.6 :
WSAENETRESET
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WSAENOTCONN

TCP_NODELAY Nagle Nagle
TCP_NODELAY
TCP_NODELAY TCP_NODELAY
IPPROTO_TCP SOL_SOCKET
SO_DEBUG WINDOWS
setsockopt() “ ” optval

SO_BROADCAST BOOL
SO_DEBUG BOOL
SO_DONTLINER BOOL
SO_LINGER  1_onoff
SO_DONTROUTE BOOL
SO_KEEPALIVE BOOL “ ”
SO _LINGER  struct linger FAR*
SO_OOBINLINE BOOL
SO_RCVBUF int
SO_REUSEADDR BOOL
bind()
SO_SNDBUF int
TCP_NODELAY BOOL Nagle

setsockopt() BSD

SO_ACCEPTCONN ~ BOOL
SO ERROR int
SO_RCVLOWAT int
SO_RCVTIMEO int
SO_SNDLOWAT int
SO_SNDTIMEO int
SO_TYPE int
IP_OPTIONS IP
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setsockopt() 0 SOCKET_ERROR
WSAGetLastError()

WSANOTINITIALISED API WSAStartup()
WSAENETDOWN ~ WINDOWS
WSAEFAULT optval

WSAE INPROGRESS WINDOWS

WSAEINVAL level optval

WSAENETRESET SO_KEEPALIVE

WSAENOPROTOOPT SOCK_STREAM

SO_BROADCAST SOCK_DGRAM SO_DONTLINGER
SO_KEEPALIVE SO_LINGER  SO_OOBINLINE

WSAENOTCONN SO_KEEPALIVE

WSAENOTSOCK

bind(), getsockopt(), ioctlsocket(), socket(), WSAAsyncSelect().

5.1.22 shutdown()

#include <winsock.h>

int PASCAL FAR shutdown( SOCKET s, int how);

how

shutdown()
how 0
TCP TCP
UDP 1CMP
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how 1 TCP FIN
how 2

shutdown()
closesocket()

SO_LINGER shutdown()
shutdown()
WINDOWS connect()

shutdown() 0 SOCKET_ERROR
WSAGetLastError()

WSANOTINITIALISED API WSAStartup()
WSAENETDOWN ~ WINDOWS

WSAEINVAL  how

WSAEINPROGRESS WINDOWS

WSAENOTCONN SOCK_STREAM

WSAENOTSOCK

connect(), socket().

5.1.23 socket()

#include <winsock.h>
SOCKET PASCAL FAR socket( int af, int type, int protocol);

af PF_INET ARPA Internet

type
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protocol 0

socket()
protocol 0
AF_UNSPEC
SOCK_STREAM
Internet TCP
SOCK_DGRAM
Internet UDP
SOCK_STREAM
connect()
send() recv()
closesocket() send() recv()

SOCK_STREAM

WSAETIMEOUT

SOCK_DGRAM sendto() recvfrom()
connect() send()
recv()
socket()
SOCKET_ERROR WSAGetLastError()
WSANOTINITIALISED API WSAStartup()
WSAENETDOWN ~ WINDOWS
WSAEAFNOSUPPORT
WSAE INPROGRESS WINDOWS
WSAEMFILE

WSAENOBUFS
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WSAEPROTONOSUPPORT
WSAEPROTOTYPE
WSAESOCKTNOSUPPORT

accept(), bind(), connect(), getsockname(), getsockopt(),
setsockopt(), listen(), recv(), recvfrom(), select(), send(), sendto(),
shutdown(), ioctlsocket().4.2

5.2

5.2.1 gethostbyaddr()

#include <winsock.h>

struct hostent FAR *PASCAL FAR gethostbyaddr(const char
FAR * addr, int len, int type);

addr
len PF_INET 4
type PF_INET
gethostbyaddr()

hostent

struct hostent {

char FAR * h_name;
char FAR * FAR * h_aliases;
short h_addrtype;
short h_length;

char FAR * FAR * h_addr_list;
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h_name PC

h_aliases

h_addrtype Windows Sockets
PF_INET

h_legnth PF_INET
4

h_addr_list

h_addr_list[0] h_addr

Windows Sockets

Windows Scokets API

gethostbyaddr() hostent
WSAGetLastError()

WSANOTINTIALISED API WSAStartup()
WSAENTDOWN Windows Sockets
WSAHOST_NOT_FOUND
WSATRY_AGAIN SERVERFAIL
WSANO_RECOVERY FORMERR REFUSED NOTIMP
WSANO_DATA
WSAE INPROGRESS Windows Sockets
WSAEINTR WSACancelBlockingCall()

- WSAAsyncGetHostByAddr(), gethostbyname()
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5.2.2 gethostbyname()

#include <winsock.h>

struct hostent FAR *PASCAL FAR gethostbyname(const char

FAR * addr);

name
gethostbyname()
hostent gethostaddr()
Windows Sockets
Windows Scokets API
gethostbyname() IP
IP IP
inet_addr() IP
gethostbyaddr() hostent
gethostbyname() hostent
WSAGetLastError()
WSANOT INTIALISED API WsAStartup()
WSAENTDOWN Windows Sockets
WSAHOST_NOT_FOUND
WSATRY_AGAIN SERVERFAIL
WSANO_RECOVERY FORMERR REFUSED NOTIMP

WSANO_DATA
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WSAE INPROGRESS Windows Sockets

WSAEINTR WSACancelBlockingCall()

- WSAAsyncGetHostByName(), gethostbyaddr()

5.2.3 gethostname()

#include <winsock.h>

int PASCAL FAR gethostname(char FAR *name, int namelen);

name

namelen

name

NULL Windows Sockets

gethostbyname() WSAAsyncGetHostByName()

gethostname() 0
WSAGetLastError()

WSAEFAULT

WSANOTINTIALISED API

WSAENTDOWN Windows Sockets

WSAE INPROGRESS Windows Sockets

gethostbyname(), WSAAsyncGetHostByName()
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WSAStartup()



5.2.4 getprotobyname()

#include <winsock.h>

struct protoent FAR * PASCAL FAR getprotobyname(const char
FAR * name);

name

getprotobyname() protoent

struct protoent {

char FAR * p_name;
char Far * far * p_aliases;
short p_proto;
};
p_name
p_aliases
p_proto

Windows Sockets

Windows Scokets API

getprotobyname() protoent
WSAGetLastError()
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WSANOTINTIALISED API WSAStartup()

WSAENTDOWN Windows Sockets

WSANO_RECOVERY FORMERR REFUSED NOTIMP
WSANO_DATA

WSAEINPROGRESS Windows Sockets

WSAEINTR WSACancelBlockingCall()

- WSAAsyncGetProtoByName(), getprotobynumber()

5.2.5 getprotobynumber()

#include <winsock.h>

struct protoent FAR * PASCAL FAR getprotobynumber(int number);

number

getprotobynumber()
protoent getprotobyname

Windows Sockets
Windows Scokets API
getprotobynumber() protoent
WSAGetLastError()

WSANOTINTIALISED API WSAStartup()

WSAENTDOWN Windows Sockets
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WSANO_RECOVERY FORMERR REFUSED NOTIMP
WSANO_DATA

WSAEINPROGRESS Windows Sockets

WSAEINTR WSACancelBlockingCall()

- WSAAsyncGetProtoByNumber(), getprotobyname()

5.2.6 getservbyname()

#include <windows.h>

struct servent FAR * PASCAL FAR getservbyname(const char
Far * name, const char FAR *proto);

name
proto getservbyname()

name S_name s_aliases
getservbyname() name proto

getservbyname()
servent

struct servent {

char FAR * S_name;
char Far * FAR * s aliases;
short S_port;
char FAR * S_proto;
¥
S_hame

s _aliases
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s_port

s_proto
Windows Sockets
Windows Scokets API
getservbyname() servent
WSAGetLastError()

WSANOTINTIALISED API WSAStartup()
WSAENTDOWN Windows Sockets
WSAHOST_NOT_FOUND
WSANO_DATA
WSAEINPROGRESS Windows Sockets
WSAEINTR WSACancelBlockingCall()

- WSAAsyncGetServByName(), getservbyport()

5.2.7 getservbyport()

#include <windows.h>

struct servent FAR * PASCAL FAR getservbyport(int port,
const char FAR *proto);

port

proto getservbyport()
port s port getservbyport() port
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proto

getservbyport()
servent getservbyname()
Windows Sockets
Windows Scokets API
getservbyport() servent
WSAGetLastError()

WSANOTINTIALISED API WSAStartup()
WSAENTDOWN Windows Sockets
WSAHOST_NOT_FOUND
WSANO_DATA
WSAE INPROGRESS Windows Sockets
WSAEINTR WSACancelBlockingCall()

- WSAAsyncGetServByPort(), getservbyname()

5.3 Windows

5.3.1 WSAAsyncGetHostByAddr()

#include <winsock.h>

HANDLE PASCAL FAR WSAAsyncGetHostByAddr ( HWND hwnd,
unsigned int wMsg, const char FAR * addr, int len, int
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type, char FAR * buf, int buflen );

hWnd ,
wMsg s
addr .
len . PF_INET 4.
type , PF_INET.
buf hostent . hostent

; Windows Sockets hostent

,hostent
MAXGETHOSTSTRUCT
buflen
gethostbyaddr() ,
.Windows Sockets ,
) . N
) )
, hwnd wMsg. wParam
-IParam 16
winsock.h ; 0
, hostent
, hostent ,
WSAENOBUFS, buflen
, IParam 16
WSAAsyncGetHostByAddr() . ( IParam 16 2)
WSAGETASYNCERROR ~ WSAGETASYNCBUFLEN

IParam

#define WSAGETASYNCERROR(IParam) HIWORD(IParam)
#define WSAGETASYNCBUFLEN(IParam) LOWORD(IParam)
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,WSAAsyncGetHostByAddr() HANDLE

WSACancelAsyncRequest() ; wParam

,WSAAsyncGetHostByAddr() o ,
WSAGetLastError()
Windows Sockets hostent

WSAENOBUFS ,
MAXGETHOSTSTRUCT

Windows Sockets
Windows Sockets
PostMessage() ,Windows Sockets

Windows Sockets IParam
WSAMAKEASYNCREPLY

WSAGETASYNCERROR IParam
WSAENETDOWN WINDOWS SOCKETS
WSAENOBUFS
WSAHOST_NOT_FOUND .
WSATRY_AGAIN ,  SERVERFAIL.
WSANO_RECOVERY ,FORMERR,REFUSED ,NOTIMP.
WSANO_DATA ,

WSANOTINITIALISED API
WSAStartup()
WSAENETDOWN Windows Sockets
WSAE INPROGRESS Windows Sockets
WSAEWOULDBLOCK Windows Sockets
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gethostbyaddr(), WSACancelAsyncRequest()

5.3.2 WSAAsyncGetHostByName()

#include <winsock.h>

HANDLE PASCAL FAR WSAAsyncGetHostByName ( HWND hwnd,

unsigned int wMsg,
int buflen );

hwnd ,
wMsg .
name
buf hostent
. Windows Sockets
,hostent
MAXGETHOSTSTRUCT
buflen
gethostbyname()
.Windows Sockets
)
winsock.h
WSAENOBUFS,

WSAAsyncGetHostByName() - (

const char FAR * name, char FAR * buf,

hostent
hostent
, (
hWnd wMsg. wParam
- IParam 16
0
hostent
hostent ,
buflen
, IParam 16

IParam 16 )
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WSAGETASYNCERROR ~ WSAGETASYNCBUFLEN

IParam :
#define WSAGETASYNCERROR(IParam) HIWORD(IParam)
#define WSAGETASYNCBUFLEN(IParam) LOWORD(IParam)

,WSAAsyncGetHostByName () HANDLE 0
WSACancelAsyncRequest() ; wParam ,
,WSAAsyncGetHostByName () o ,
WSAGetLastError()
Windows Sockets hostent
WSAENOBUFS ,

MAXGETHOSTSTRUCT

Windows Sockets
Windows Sockets
PostMessage() ,Windows Sockets

Windows Sockets IParam
WSAMAKEASYNCREPLY

WSAGETASYNCERROR IParam
WSAENETDOWN WINDOWS SOCKETS
WSAENOBUFS
WSAHOST_NOT_FOUND .
WSATRY_AGAIN ,  SERVERFAIL.
WSANO_RECOVERY ,FORMERR,REFUSED ,NOTIMP.
WSANO_DATA ,
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WSANOTINITIALISED API1

WSAStartup()
WSAENETDOWN WINDOWS SOCKETS
WSAE INPROGRESS Windows Sockets
WSAEWOULDBLOCK Windows Sockets

gethostbyname(), WSACancelAsyncRequest()

5.3.3 WSAAsyncGetProtoByName()

#include <winsock.h>

HANDLE PASCAL FAR WSAAsyncGetProtoByName ( HWND hWnd,
unsigned int wMsg, const char FAR * name, char FAR * buf,
int buflen );

hWnd ,
wMsg .
name
buf protoent . protoent
Windows Sockets protoent
,protoent
MAXGETHOSTSTRUCT
buflen
getprotobyname() ,
.Windows Sockets ,
. . . (
) )
, hwnd wMsg. wParam

- IParam 16
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winsock.h . 0

, protoent
, protoent ,
WSAENOBUFS, buflen
, IParam 16
WSAAsyncGetProtoByName() - ( IParam 16 2)
WSAGETASYNCERROR ~ WSAGETASYNCBUFLEN
IParam :
#define WSAGETASYNCERROR(IParam) HIWORD(IParam)
#define WSAGETASYNCBUFLEN(IParam) LOWORD(IParam)
,WSAAsyncGetProtoByName() HANDLE 0
WSACancelAsyncRequest() ; wParam ,
,WSAAsyncGetProtoByName() o ,
WSAGetLastError()
Windows Sockets protoent
WSAENOBUFS ,
MAXGETHOSTSTRUCT

Windows Sockets
Windows Sockets
PostMessage() ,Windows Sockets

Windows Sockets IParam
WSAMAKEASYNCREPLY
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WSAGETASYNCERROR IParam
WSAENETDOWN WINDOWS SOCKETS
WSAENOBUFS
WSAHOST_NOT_FOUND .
WSATRY_AGAIN ,  SERVERFAIL.
WSANO_RECOVERY ,FORMERR,REFUSED,NOTIMP.
WSANO_DATA ,

WSANOTINITIALISED API
WSAStartup()
WSAENETDOWN WINDOWS SOCKETS
WSAE INPROGRESS Windows Sockets
WSAEWOULDBLOCK Windows Sockets

getprotobyname(), WSACancelAsyncRequest()

5.3.4 WSAAsyncGetProtoByNumber()

#include <winsock.h>

HANDLE PASCAL FAR WSAAsyncGetProtoByNumber ( HWND hWnd,
unsigned int wMsg, int number, char FAR * buf, int buflen);

hWnd ,
wMsg .
number ,
buf protoent . protoent
Windows Sockets protoent
,protoent
MAXGETHOSTSTRUCT

buflen
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getprotobynumber()
.Windows Sockets

) N
)
, hwnd wMsg. wParam
.IParam 16
winsock.h 0
, protoent
, protoent ,
WSAENOBUFS, buflen
, IParam 16
WSAAsyncGetProtoByNumber() . ( IParam 16 2)
WSAGETASYNCERROR ~ WSAGETASYNCBUFLEN

IParam

#define WSAGETASYNCERROR(IParam)

HIWORD(IParam)

#define WSAGETASYNCBUFLEN(IParam) LOWORD(IParam)
,WSAAsyncGetProtoByNumber() HANDLE
o ,
WSACancelAsyncRequest() wParam ,
,WSAAsyncGetProtoByNumber() o ,
WSAGetLastError()
Windows Sockets protoent

MAXGETHOSTSTRUCT

WSAENOBUFS ,
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Windows Sockets
Windows Sockets
PostMessage() ,Windows Sockets

Windows Sockets IParam
WSAMAKEASYNCREPLY

WSAGETASYNCERROR IParam
WSAENETDOWN WINDOWS SOCKETS
WSAENOBUFS
WSAHOST_NOT_FOUND .
WSATRY_AGAIN ,  SERVERFAIL.
WSANO_RECOVERY ,FORMERR,REFUSED,NOTIMP.
WSANO_DATA ,

WSANOTINITIALISED API
WSAStartup()
WSAENETDOWN WINDOWS SOCKETS
WSAE INPROGRESS Windows Sockets
WSAEWOULDBLOCK Windows Sockets

getprotobynumber(), WSACancelAsyncRequest()

5.3.5 WSAAsyncGetServByName()

#include <winsock.h>

HANDLE PASCAL FAR WSAAsyncGetServByName ( HWND hwnd,
unsigned int wMsg, const char FAR * name, const char FAR *
proto, char FAR * buf, int buflen );
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hWnd i

wMsg s
name
proto NULL,
,WSAAsyncGetServByName() ( s_name s aliases
2) , WSAAsyncGetServByName()
buf protoent protoent
Windows Sockets protoent
,protoent
MAXGETHOSTSTRUCT
buflen
getservbyname() ,
.Windows Sockets ,
) N )
, hWnd wMsg. wParam
.IParam 16
winsock.h 0
, hostent
, hostent ,
WSAENOBUFS, buflen
, IParam 16
WSAAsyncGetServByName() . ( IParam 16 2)
WSAGETASYNCERROR ~ WSAGETASYNCBUFLEN

IParam

#define WSAGETASYNCERROR(IParam)
#define WSAGETASYNCBUFLEN(IParam)

HIWORD(IParam)
LOWORD(IParam)
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,WSAAsyncGetServByName() HANDLE

WSACancelAsyncRequest() ; wParam

,WSAAsyncGetServByName() o ,
WSAGetLastError()
Windows Sockets hostent

WSAENOBUFS ,
MAXGETHOSTSTRUCT

Windows Sockets
Windows Sockets
PostMessage() ,Windows Sockets

Windows Sockets IParam
WSAMAKEASYNCREPLY

WSAGETASYNCERROR IParam
WSAENETDOWN WINDOWS SOCKETS
WSAENOBUFS
WSAHOST_NOT_FOUND .
WSATRY_AGAIN ,  SERVERFAIL.
WSANO_RECOVERY ,FORMERR,REFUSED ,NOTIMP.
WSANO_DATA ,

WSANOTINITIALISED API
WSAStartup()
WSAENETDOWN WINDOWS SOCKETS
WSAE INPROGRESS Windows Sockets
WSAEWOULDBLOCK Windows Sockets
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getservbyname(), WSACancelAsyncRequest()

5.3.6 WSAAsyncGetServByPort()

#include <winsock.h>

HANDLE PASCAL FAR WSAAsyncGetServByPort ( HWND hwnd,
unsigned int wMsg, int port, const char FAR * proto, char
FAR * buf, int buflen );

hWnd ,
wMsg ,
port . .
proto i NULL,
,WSAAsyncGetServByName () ( s_name s _aliases
) , WSAAsyncGetServByName()
buf protoent . protoent
Windows Sockets protoent
,protoent
MAXGETHOSTSTRUCT
buflen
getservbyport() ,
.Windows Sockets ,
: . . ( )
i hWnd wMsg. wParam
-IParam 16
winsock.h ; 0
, hostent
, hostent ,
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WSAENOBUFS, buflen

, IParam 16
WSAAsyncGetServByPort() . ( IParam 16 2)
WSAGETASYNCERROR ~ WSAGETASYNCBUFLEN
IParam :
#define WSAGETASYNCERROR(IParam) HIWORD(IParam)
#define WSAGETASYNCBUFLEN(IParam) LOWORD(IParam)
,WSAAsyncGetServByPort() HANDLE 0
WSACancelAsyncRequest() ; wParam ,
,WSAAsyncGetServByPort() o ,
WSAGetLastError()
Windows Sockets hostent
WSAENOBUFS ,
MAXGETHOSTSTRUCT

Windows Sockets
Windows Sockets

PostMessage() ,Windows Sockets
Windows Sockets IParam
WSAMAKEASYNCREPLY
WSAGETASYNCERROR IParam

WSAENETDOWN WINDOWS SOCKETS
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WSAENOBUFS
WSAHOST_NOT_FOUND
WSATRY_AGAIN ,  SERVERFAIL.

WSANO_RECOVERY ,FORMERR,REFUSED,NOTIMP.
WSANO_DATA

WSANOTINITIALISED API
WSAStartup()
WSAENETDOWN WINDOWS SOCKETS
WSAE INPROGRESS Windows Sockets
WSAEWOULDBLOCK Windows Sockets

getservbyport(), WSACancelAsyncRequest()

5.3.7 WSAAsyncSelect()

#include <winsock.h>

int PASCAL FAR WSAAsyncSelect ( SOCKET s, HWND hwnd,
unsigned int wMsg, long IEvent );

S

hwnd
wMsg
IEvent

Windows Sockets DLL
IEvent ; wMsg
S

IEvent
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FD_READ
FD_WRITE
FD_00B
FD_ACCEPT
FD_CONNECT
FD_CLOSE

WSAAsyncSelect()
WSAAsyncSelect() ; , ,
FD_WRITE WSAAsyncSelect(), :
rc = WSAAsyncSelect(s, hWnd, wMsg, FD _READ|FD_WRITE);

, FD_WRITE wMsg?2
WSAAsyncSelect(s, hWnd, wMsgl, FD_READ);
WSAAsyncSelect(s, hwnd, wMsg2, FD _WRITE);

rc

rc

i Windows Sockets
., lEvent 0.
WSAAsyncSelect(s, hWnd, 0, 0);

rc
,WSAAsyncSelect()

closesocket()
WSAAsyncSelect() , closesocke()

accept()
, WSAAsyncSelect()
; , WSAAsyncSelect()
FD_ACCEPT,FD_READ,FD _WRITE,
FD_ACCEPT,FD_READ,FD _WRITE , wMsg
wMsg , WSAAsyncSelect(),

S .
wMsg.wParam - IParam
-IParam
winsock.h

FD_READ

hWnd

WSAGETSELECTERRORH ~ WSAGETSELECTEVENT
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IParam :
#define WSAGETSELECTERROR(IParam) HIWORD(IParam)

#define WSAGETSELECTEVENT(IParam) LOWORD(IParam)
accept() wMsg  WSAAsyncSelect()
; accept()
wMsg, FD_ACCEPT , accept()
FD_ACCEPT ,

FD_READ,FD_WRITE,FD_00B  FD_CLOSE ,

FD_READ S
FD_WRITE S

FD_00B S
FD_ACCEPT
FD_CONNECT S
FD_CLOSE S

(7]

0 .
SOCKET_ERROR . WSAGetLastError()

WSAAsyncSelect() ,

select() ,WSAAsyncSelect() ,
(send() recv()) ) : .

WSAEWOULDBLOCK  Windows Sockets API ] ,

(i) s;Windows Sockets WSAAsyncSelect

(1)) :

(iii) , ioctlsocket(s,FIONREAD...)
(iv) recv(s,...)

) , WSAAsyncSelect ,
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(vi) recv(s,...), WSAEWOULDBLOCK.

Windows Sockets DLL

FD_READ recv() recvfrom()
FD_WRITE send() sendto()
FD_00B recv()

FD_ACCEPT  accept()

FD_CONNECT
FD_CLOSE
FD_READ,FD_00B  FD_ACCEPT , " "(level-
triggered) . ,
,WSAAsyncSelect()
(i) Windows Sockets DLL S 100
FD_READ
(i) recv(s,buffptr,50,0) 50 ;
(iii) ,Windows Sockets DLL FD_READ
, FD_READ
FD_READ recv()
FD_READ recv() , FD_READ
recv() ( FD_READ
WSAAsyncSelect() ) FD_READ
WSAAsyncSelect() ,
, ) , listen(),
, WSAAsyncSelect()
FD_ACCEPT ,Windows Sockets FD_ACCEPT
FD_WRITE .FD_WRITE
connect() accept() , send() sendto() WSAWOULDBLOCK
FD_WRITE , WSAEWOULDBLOCK

, ,FD_WRITE
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FD_00B

FD_READ , FD_00B
( setsockopt()
getsockopt() , SO _OOBINLINE ).
FD_CLOSE
0, WSAECONNRESET,
SOCK_STREAM
FD_CLOSE TCP
FD_CLOSE FIN WAIT  CLOSE WAIT
shutdown() closesocket()
FD_CLOSE
FD_READ
WSANOTINITIALISED API

WSAStartup()
WSAENETDOWN
WSAE INVAL
WSAE INPROGRESS

WSAGETSELECTERROR

:FD_CONNECT
WSAEADDRINUSE
WSAEADDRNOTAVAIL
WSAEAFNOSUPPORT
WSAECONNREFUSED
WSAEDESTADDRREQ
WSAEFAULT
WSAEINVAL
WSAETSCONN
WSAEMFILE
WSAENETUNREACH
WSAENOBUFS
WSAENOTCONN
WSAENOTSOCK
WSAET IMEDOUT

IParam

WINDOWS SOCKETS

Windows Sockets

namelen
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:FD_CLOSE
WSAENETDOWN WINDOWS SOCKETS
WSAECONNRESET
WSAECONNABORTED

-FD_READ

:FD_WRITE

:FD_OOB

:FD_ACCEPT
WSAENETDOWN WINDOWS SOCKETS

Windows Sockets
Windows Sockets

PostMessag() ,Windows Sockets
Windows Sockets WSAMAKESELECTREPLY
IParam

,Windows Sockets
, closesocket()

select()

5.3.8 WSACancelAsyncRequest()

#include <winsock.h>
int PASCAL FAR WSACancelAsyncRequest(HANDLE hAsyncTackHandle);

hAsyncTaskHandle

WSACancelAsyncRequest() ,
WSAAsyncGetXByY() ( WSAAsyncGetHostByName())
.hAsyncTaskHandle ,
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0 .
SOCKET_ERROR -( WSAGetLastError()

)
WSAAsyncGetXByY() (
WSAEALREADY)

Windows Sockets
WSAEINVAL ~ WSAEALREADY
( 0
YWindows Sockets Windows
Sockets Windows Sockets

WSANOTINITIALISED API
WSAStartup()

WSAENETDOWN WINDOWS SOCKETS

WSAE INVAL .

WSAE INPROGRESS Windows Sockets

WSAEALREADY

WSAAsyncGetHostByAddr(), WSAAsyncGetHostByName(),
WSAAsyncGetProtoByNumber(), WSAAsyncGetProtoByName(),
WSAAsyncGetHostByName(), WSAAsyncGetServByPort(),
WSAAsyncGetServByName() .

5.3.9 WSACancelBlockingCall()

#include <winsock.h>
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int PASCAL FAR WSACancelBlockingCall( void );

1
WSAlIsBlocking() True.
2 Windows Sockets “
“ WSASetBlockingHook()
WSAEINTR (
1 Windows Windows Sockets
2 )
connect() Windows Sockets
(
) (connect())
accept() select()
il a

*

accept() select()

CloseSocket().
Windows Sockets
performing operations.

SO_LINGER 0
SOCK_STREAM
WSAECONNABORTED
closesocket())
0
SOCKET_ERROR WSAGetLastError()

WSACancelBlockingCall()

WSACancelBlockingCall()
WSACancelBlockingCall()
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WSAEINTR

WSANOTINITIALISED API
WSAStartup()

WSAENETDOWN WINDOWS SOCKETS

WSAE INVAL

5.3.10 WSACleanup()

Windows Sockets DLL
#include <winsock.h>

int PASCAL FAR WSACleanup ( void );

DLL Windows Sockets
WSAStartup() ; Windows Sockets , DLL
WSACleanup() Windows Sockets ,
DLL . SOCK_STREAM
WSACleanup() ; closesocket()

WSAStartup() ,

WSACleanup() . WSACleanup() ;
Windows Sockets DLL ;
WSACleanup() , WSACleanup()

WSANOTINITIALISED.

SOCKET_ERROR . WSAGetLastError()

Windows Sockets
WSACleanup()
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, WSACancelBlockingCall()
, WSACleanup().

Windows Sockets
Windows Sockets WSACleanup()
Windows Sockets

Windows Sockets WSACleanup()
,WSACleanup() Windows Sockets
Windows Sockets WSACleanup() ,
WSAStartup() Windows Sockets
WSANOTINITIALISED API
WSAStartup()
WSAENETDOWN Windows Sockets
WSAE INPROGRESS Windows Sockets
WSAStartup()

5.3.11 WSAGetLastError()

#include <winsock.h>

int PASCAL FAR WSAGetLastError ( void );

Windows Sockets API
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Windows Sockets API

Windows Sockets

WSAGetLastError()
Windows ,WSAGetLastError()
Windows Sockets API . ,WSAGetLastError()
GetLastError(), Win32 API
, WSAGetLastError().
WSASetLastError()

5.3.12 WSAlIsBlocking()

#include <winsock.h>

BOOL PASCAL FAR WSAlsBlocking ( void );

TRUE
FALSE

Sockets DLL

,WSAlIsBlocking()
Windows Sockets

Windows Sockets
Windows Sockets
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5.3.13 WSASetBlockingHook()

#include <winsock.h>

FARPROC PASCAL FAR WSASetBlockingHook ( FARPROC IpBlockFunc );

IpBlockFunc

, Windows Sockets

Windows Sockets
WSASetBlockingHook() " "

Windows Sockets API ,Windows
Sockets

for(;;) {

/* flush messages for good user response */
while(BlockingHook())
/* check for WSACancelBlockingCall() */
if(operation_cancelled())

break;
/* check to see if operation completed */
if(operation_complete())

break; /* normal completion */

Windows Sockets

BlockingHook()

BOOL DefaultBlockingHook(void) {
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MSG msg;

BOOL ret;

/* get the next message if any */

ret = (BOOL)PeekMessage(&msg,NULL,0,0,PM_REMOVE);

/* if we got one, process it */

if (ret) {
TranslateMessage(&msg);
DispatchMessage(&msg) ;

}

/* TRUE if we got a message */

return ret;

}
WSASetBlockingHook()
, MDI( ) .
, Windows Sockets API
WSACancelBlockingCall () ;
Windows (. Windows NT)
Windows
, WSASetBlockingHook()
WSASetBlockingHook() ,
.C " " , WSASetBlockingHook()
, WSAUnhookBlockingHook() )
NULL , WSAGetLastError()
WSANOTINITIALISED API
WSAStartup()
WSAENETDOWN Windows Sockets

WSAE INPROGRESS Windows Sockets
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WSAUnhookBlockingHook()
5.3.14 WSASetLastError()

WSAGetLastError()
#include <winsock.h>
void PASCAL FAR WSASetLastError ( int iError );

iError WSAGetLastError()

WSAGetLastError() ; Windows Sockets

Windows Sockets

Win32 , SetLastError().
WSANOTINITIALISED API
WSAStartup()
WSAGetLastError()

5.3.15 WSAStartup()
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#include <winsock.h>

int PASCAL FAR WSAStartup ( WORD wVersionRequested, LPWSADATA
IpWSAData );

wVersionRequested Windows Sockets API
; ( ) ., ;
IpWSAData WSADATA , Windows
Sockets
DLL Windows Sockets
DLL Windows Sockets API Windows Sockets
; DLL WSAStartup()
Windows Sockets API
Windows Sockets 1.1 Windows
Sockets ,  WSAStartup() .WSAStartup()
Windows Sockets DLL ,
WSAStartup() ,Windows
Sockets DLL . DLL ,
DLL  wHighVersion , WwvVersion
wVersionRequested ; Windows Sockets DLL
wVersion. WSDATA wVersion
, WSACleanup() Windows

Sockets DLL , .
Windows Sockets DLL  Windows Sockets
Windows Sockets . ,
Windows Sockets DLL. WSAStartup()
Windows Sockets DLL :

DLL wVersionRequested wVersion
wHighVersion
1.1 1.1 1.1 1.1 1.1
use 1.1
1.0 1.1 1.0 1.1 1.0
1.0 use 1.0
1.0 1.0 1.1 1.0 1.0
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1.1 use 1.0
1.1 1.0 1.1 1.1 1.1
1.1 use 1.1
1.1 1.0 1.1 1.0
1.0
1.0 1.1 1.0 -

- WSAVERNOTSUPPORTED
1.0 1.1 1.0 1.1 1.1 1.1
1.1 use 1.1
1.1 2.0 1.1 2.0 1.1
1.1 use 1.1
2.0 1.1 2.0 1.1
1.1

Windows Sockets 1.1

WSAStartup()

WORD wVersionRequested;
WSADATA wsaData;
int err;

wVersionRequested = MAKEWORD( 1, 1 );

err = WSAStartup( wVersionRequested, &wsaData );

if Cerr1=0) {
/* Tell the user that we couldn®t find a useable */
/* winsock.dll. */

return;

/* Confirm that the Windows Sockets DLL supports 1.1.*/
/* Note that if the DLL supports versions greater */
/* than 1.1 in addition to 1.1, it will still return */
/* 1.1 in wVersion since that is the version we */
/* requested. */

iIf ( LOBYTE( wsaData.wVersion ) =1 ||
HIBYTE( wsaData.wVersion ) =1 ) {
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/* Tell the user that we couldn®"t find a useable */

/* winsock.dll. */
WSACleanup( );
return;

/* The Windows Sockets DLL is acceptable. Proceed. */

1.1 Windows Sockets DLL
WSAStartup()

/* Make sure that the version requested is >= 1.1. */
/* The low byte is the major version and the high */
/* byte is the minor version. */

iIf ( LOBYTE( wVersionRequested ) < 1 ||
( LOBYTE( wVersionRequested ) == 1 &&
HIBYTE( wVersionRequested ) < 1) {
return WSAVERNOTSUPPORTED;

/* Since we only support 1.1, set both wVersion and */
/* wHighVersion to 1.1. */

IpWsaData->wVersion = MAKEWORD( 1, 1 );
IpWsaData->wHighVersion = MAKEWORD( 1, 1 );

DLL WSAStartup() ,
Windows Sockets API ; Windows Sockets
DLL , DLL WSACleanup() Windows Sockets
DLL .
Windows Sockets WSAData

struct WSAData {

WORD wvVersion;
WORD wHighVersion;
char

szDescription[WSADESCRIPTION_LEN+1];
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char szSystemStatus[WSASYSSTATUS LEN+1];
unsigned short iMaxSockets;
unsigned short iMaxUdpDg;

char FAR * IpVendorinfo;
¥
wVersion Windows Sockets DLL Windows
Sockets .
wHighVersion DLL Windows Sockets
wVersion
szDescription null ASCI ,Windows Sockets
DLL  Windows Sockets . (
256 ) ,
szSystemStatus null ASCI ,Windows Sockets
DLL .Windows Sockets DLL
szDescription
iMaxSockets -Windows
Sockets ;
Windows Sockets DLL
Windows Sockets
, X Windows
iMaxSockets: 8, ,
-( szSystemStatus ) ,
iMaxSockets , Windows
Sockets .
IMaxUdpDg Windows Sockets
UDP ; ,iMaxUdpDg 0.
Berkeley , UDP 8192
.Windows Sockets
Windows Sockets iMaxUdpDg 512.
IMaxUdpDg , (MTU)
-.(Windows Sockets API MTU ,
512 )
IpVendorInfo
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DLL WSAData ,
WSAStartup(). ,wVersionRequired WSAStartup()
; , DLL WSAStartup() Windows
Sockets .
WSAStartup() WSACleanup() ,
(third-party)DLL Windows Sockets DLL.
, WSAStartup() , WSACleanup()
WSACleanup() ,
WSACleanup()
0
WSAGetLastError() , Windows Sockets
DLL " "

Windows Sockets

Windows Sockets Windows Sockets API
WSAStartup() . ,
WSACleanup()
WSASYSNOTREADY
WSAVERNOTSUPPORTED Windows Sockets API
Windows Sockets
WSAE INVAL Windows Sockets

DLL

send(), sendto(), WSACleanup()

5.3.16 WSAUnhookBlockingHook()
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#include <winsock.h>

int PASCAL FAR WSAUnhookBlockingHook ( void );

WSAUnhookBlockingHook()

( WSASetBlockingHook() )
WSASetBlockingHook() ;
WSAUnhookBlockingHook() .
Windows (. Windows NT)
WSAUnhookBlockingHook() (
)
0
SOCKET_ERROR WSAGetLastError()
WSANOTINITIALISED API
WSAStartup()

WSASetBlockingHook()
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Windows Socket 2

Windows Sockets 1.1 Windows Socket 2

6.1
Windows Socket 2
Windows Sockets 1.1 DLL Windows
Sockets API TCP/IP Windows Sockets DLL
Windows Socket 2 Windows
Sockets DLL (SPD) Windows
Sockets DLL Windows
Sockets 2 Windows Sockets 1.1 TCP/IP Windows
(WOSA) Windows Sockets 2
W nSock 2 W nSock 2
W inSock 2 API
TheW inSock 2DLL
WS2-16DLL (16 )-W S282DLL 32 )
W inSock 2 W inSock 2
SPI SPI
6-1 Windows Socket 2
16 Windows Sockets 2 WS2-16.DLL 32
Windows Sockets 2 WS2-32.DLL
WINSOCK .DLL
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WINSOCK.DLL
WINSOCK.DLL
Windows 95  Windows NT 32
Windows 3.1  Windows 3.11
16 WINSOCK.DLL

Microsoft

6.2 Windows Socket 1.1

Windows Sockets 1.1
Windows Sockets

Windows Socket 2

Sockets

1.1 Windows Sockets 2
TCP/IP

6.2.1

Windows Sockets 2
APl  Windows Sockets 2

Sockets 1.1
WINSOCK2 . H
Windows Sockets 2
Windows Sockets 2

2 Windows Sockets 1.1
6.2.2

Windows Sockets 2
Sockets 1.1

Windows Sockets 1.1 TCP/IP

Windows Sockets 2 TCP/1P
Windows Sockets 1.1
Sockets 2
Sockets 2
Windows Sockets
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Windows Sockets 1.1
Windows Sockets 2

WINSOCK.DLL

WINSOCK.DLL Intel
Windows Sockets 2

Windows

Windows Sockets

Windows Sockets

Windows Sockets 1.1

Windows

Windows Sockets 2

Windows Sockets

Windows
Windows Sockets 2

Windows Sockets 2

Windows
DLL Windows



W inSock 2 W inSock 11

W inSock 11 ﬁ EI
W INSOCK DLL %6 biig
WSOCK32DLL 32b
W inSock 2 API
AP
W S216DLL (16 b
W S2-32DLL 232 b:g

W nSock 2 SPI's

TCPAP TCPAP

6-2 Windows Sockets 1.1
Windows Sockets 1.1
TCP/IP Windows Sockets 2 Windows

Sockets 1.1 WSAData TCP/IP

WSAStartup() IMaxSockets
iMaxUdpDg  IPVendorinfo Windows Sockets 2

DLL
Windows Sockets 1.1

TCP/IP TCP/IP
WSAEnumProtocols() PROTOCOL_INFO TCP/1P
6.3 Windows Sockets

Windows Sockets
Windows Sockets Windows Sockets 2  DLL AP1

PROTOCOL_INFO
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6.3.1

WSAEnumProtocols()

PROTOCOL_INFO

SPX PROTOCOL__INFO
Windows Sockets 1 AF_INET
Windows Sockets 2

Windows Sockets 2

PROTOCOL_INFO

LAN

6.3.2 select()

Windows Sockets 2 select() FD_SET

WSAAsyncSelect()

SPX

WSAWaitForMultipleEvents() WSAEventSelect()

FD_XXX
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6.4

Windows Sockets 2
Windows Sockets 2
DNS NIS X.5000 SAP 4.2
API

6.5 1/0

Windows Sockets 2 1/0
1/0 WSASocket()
WSA_FLAG_OVERLAPPED Win32
WSARecv() WSARecvFrom()

recv() recvfrom()

setsockopt()

WSASend() WSASendTo()

0 1/0
SOCKET_ERROR
WSA_10_PENDING

WSAloctl () ioctolsocket()

170

170



6.5.1

1/0
Windows Sockets 2
Win32 Windows Sockets

WSACreateEvent()
WSASend() WSASendTo()
WSARecv() WSARecvFrom() 1/0
WSACreateEvent()
WSACloseEvent()
WSAEventSelect() FD_XXX
2.6
32 WSACreateEvent()

WSACloseEvent() WSASetEvent() WSAResetEvent()
WSAWaitForMultipleEvent() WSAGetOverlappedResult()

Win32 WSA

6.5.2

Windows Sockets 2

170

6.5.2.1

WSAWaitForMultipleEvents()
Winl6
Win32
Windows Sockets 2 Win32 Win32
WartForMultipleObjects()
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6.5.2.2

WSAGetOver lappedResults()

WSAGetLastError()
6.5.2.3 1/0
170 WSASend() WSASentTo()
WSARecv() WSARecvFrom() IpCompletionRoutine
1/0
Winl6 VMM
Windows
Windows
Windows 95  Windows NT Win32 1/0
1/0
6.5.3 WSAOVERLAPPED
WSAOVERLAPPED 1/0
WSAOVERLAPPED Win32 OVERLAPPED
typedef struct WSAOVERLAPPED {
DWORD Internal; // reserved
DWORD InternalHigh; // reserved
DWORD Offset; // ignored
DWORD OffsetHigh; // ignored

WSAEVENT  hEvent;
} WSAOVERLAPPED, LPWSAOVERLAPPED;

Internal 170
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InternalHigh 1/0

Offset
OffsetHigh
hEvent 1/0 1/0
IpCompletionRoutine
WSAEVENT IpCompletionRoutine
6.6
Windows Socket 2 WSAEventSelect()
WSAEnumNetworkEvents() WSAEventSelect() WSAAyncSelect()
FD_XXX WSAEventSelect()
WSAAyncSelect()
Windows FD_READ FD WRITE
FD_XXX

WSAEnumNetworkEvents()

6.7 00S

Windows Sockets 2 QO0S Craig Partridge RFC 1363
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WSAConnect() WSAloctl () Q0S

Windows Sockets 2  QOS

WSAConnect()
Q0S
WSAConnect() QOS
Q0S WSAConnect()
QO0S
flow_spec
QO0S
flow_spec
WSAConnect()
QO0S WSAloctl() Q0S
Q0S
QO0S
Windows Sockets 2 WS FD_QOS
FD_GROUP_QOS QO0S
FD_QOS/FD_GROUP_QOS
WSAloctl ()
QO0S
Windows Sockets 2 Q0S

AW N R
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6.8

Windows Sockets 2

ATM
WSASocket() WSAAccept()
getsockopt()
6.9
Windows Sockets 2 WSADuplicateSocket()
Windows Windows 3.1 Windows
Windows 95  Windows NT
WSADuplicateSocket()

1/0 Windows Sockets
setsockopt() getsockopt()

closesocket()
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WSAAsyncSelect()

WSAEventSelect()
A FD_READ B FD_WRITE
6.10
WSAAccept()
ID QOS
WSAConnect()
WSAAccept()
WSASendDisconnect()
FD_CLOSE WSARecvDisconnect()
/
(@) WSASendDisconnect()
(2 FD_CLOSE recv()
0 WSARecv()
WSAEDISCON
3) WSARecvDisconnect()
(4)

(5) WSASendDisconnect()
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(6) FD_CLOSE (5) closesocket()
@) WSARecvDisconnect()

€)) closesocket()
&) ®) ® @ 6
6.11
Windows Sockets 2
Windows Sockets 2 16 32
big_endian
little_endian PROTOCOL_INFO
6.12 / 1/0
WSASend() WSASendTo() WSARecv() WSARecvFrom()
/ 1/0

6.13

Windows Sockets 2
Windows Sockets 2

Windows Sockets 2
PROTOCOL_INFO
Windows Sockets 2
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Windows Sockets 2
* PROTOCOL_INFO
*  WSASocket() iflags
* WSAJoinLeaf()
* WSAloctl ()

6.14

Windows Sockets 2

SO_GROUP_ID GROUP NULL

SO_GROUP_PRIORITY int 0

SO_MAX_NSG_SIZE int

SO_PROTOCOL_INFO  struct

PROTOCOL
_INFO
PVD_CONFIG char
FAR *
6.15 1octl
Windows Sockets 2 ioctl WSAloctol ()

1octlsocket()
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S10_ASSOCIATE_HANDLE
API1

S10_ENABLE_CIRCULAR
QUEUEING

SI10_FIND _ROUTE struct
sockaddr

S10_FLUSH

S10_GET_BROADCAST _

S10_GET Q0S QoS

S10_GET_GROUP_QOS Q0S

SI0_MULTIPOINT_LOOK BOOL

S10_MULTICAST_SCOPE int

S10_SET Q0S QoS

S10_SET_GROUP_QOS Q0S

179

WSASend()

send()



SI0_TRANSLATE_HANDLE int

API

6.16

Windows Sockets 2

WSAAccept() accept()

WSACloseEvent()

WSAConnect() connect()
QO0S

WSACreateEvent()

WSADuplicateSocket()

WSAEnumNetworkEvents()
WSAEnumProtocols()
WSAEventSelect()
WSAGetOverlappedResu()
WSAGetQOSByName()

WSAHtonl () htonl ()
WSAHtons () htons()

WSAloctl () 1octlsocket()

WSAJoinLeaf()

WSANtoh1 () ntohl ()
WSANtohs() ntohs()
WSARecv() recv()

WSARecvDisconnect()

WSARecvFrom() recvfrom()
170

WSAResetEvent()

WSASend() send()

180

Q0S

1/0

1/0



WSASendDisconnect()

WSASendTo() sendto() / 1/0
WSASetEvent()
WSASocket() socket()

PROTOCOL_INFO

WSAWaitForMultipleEvents()
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Windows Sockets 2

7.1 WSAAccept()

SOCKET WSAAPI WSAAccept ( SOCKET s, struct
sockaddr FAR * addr, int FAR * addrlen,
LPCONDITIONPROC IpfnCondition, DWORD

dwCal IbackData );

S

addr
addrlen
IpfnCondition
/
dwCal IbackData
WSAAccept()

INVALID_SOCKET

addrlen

WSANOTINITIALISED
WSAECONNREFUSED

WSAENETDOWN
WSAEFAULT addrlen

listen()
addr

addr

WinSock

WSAGetLastError()

addr

API1 WSAStartup()
CF_REJECT

sockaddr
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IpfnCondition

WSAEINTR WSACancelBlockingCall()
WSAE INPROGRESS WinSock

WSAEINVAL WSAAccept() listen()

g
WSAEMFILE WSAAccept()

WSAENOBUFS

WSAENOTSOCK

WSAEOPNOTSUPP

WSATRY_AGAIN (CF_DEFER)
WSAEWOULDBLOCK

WSAEACCES

accept(), bind(), connect(), getsockopt(), listen(), select(),
socket(), SAAsyncSelect(), WSAConnect().

7.2 WSACloseEvent()

#include <winsock2.h>

BOOL WSAAPI WSACloseEvent( WSAEVENT hEvent );

hEvent

TRUE FALSE
WSAGetLastError()
WSANOTINITIALISED API WSAStartup()
WSAENETDOWN

WSA_INVALID_HANDLE  hEvent

WSACreateEvent(), WSAEnumNetworkEvents(),WSAEventSelect(),
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WSAGetOverlappedResult() ,WSARecv(), WSARecvFrom(),
WSAResetEvent(),WSASend(), WSASendTo(),
WSASetEvent() ,WSAWaitForMultipleEvents().

7.3 WSAConnect()

#include <winsock2.h>

int WSAAPI WSAConnect ( SOCKET s, const struct
sockaddr FAR * name,

int namelen, LPWSABUF IpCallerData, LPWSABUF
IpCalleeData,

LPQOS 1pSQOS, LPQOS 1pGQOS );

S

name

namelen
IpCallerData
IpCalleeData

1pSQOS S
1pGQOS

WSAConnect() 0 INVALID_SOCKET
WSAGetLastError()

WSAConnect() SOCKET_ERROR WSAGetLastError() WSAEWOULDBLOCK.

1 select()

2 WSAAsyncSelect()
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WSAConnect()

WSAETIMEDOUT

WSANOTINITIALISED
WSAENETDOWN
WSAEADDRINUSE
WSAEINTR
WSAEINPROGRESS

WSAEALREADY
WSAConnect()
WSAEADDRNOTAVAIL
WSAEAFNOSUPPORT
WSAECONNREFUSED
WSAEFAULT
namelen
IpCallerData
WSAEINVAL
WSAEINVAL
WSAEINVAL
WSAEISCONN
WSAENETUNREACH
WSAENOBUFS
WSAENOTSOCK
WSAEOPNOTSUPP

WSAET IMEDOUT
WSAEWOULDBLOCK
select()
WSAEACCES

FD _CONNECT

WSAEventSelect()
WSAEALREADY
WSAECONNREFUSED, WSAENETUNREACH
WSAConnect()
API WSAStartup()

WSACancelBlockingCall()
WinSock
B.3.6.6
connect()

name namelen
IpCalleeData  IpSQOS  IpGQOS

1IpSQOS  1pGQOS
WSAEPROTONOSUPPORT

IpCallerData

select()
setsockopt() SO_BROADCAST
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accept(), bind(), connect(), getsockname(),getsockopt(),
socket(), select(),
WSAAsyncSelect(), WSAEventSelect().

7.4 WSACreateEvent()

#include <winsock2.h>

WSAEVENT WSAAPI WSACreateEvent( VOID );

WSA_INVALID_EVENT
WSAGetLastError()

WSANOTINITIALISED API WSAStartup()
WSAENETDOWN
WSA_NOT_ENOUGH_MEMORY

WSACloseEvent(), WSAEnumNetworkEvents(),WSAEventSelect(),
WSAGetOver lappedResult() ,WSARecv(), WSARecvFrom(),

WSAResetEvent() ,WSASend(), WSASendTo(),
WSASetEvent(),WSAWaitForMultipleEvents().

7.5 WSADuplicateSocket()

#include <winsock2.h>

SOCKET WSAAPI WSADuplicateSocket ( SOCKET s,
WSATASK hTargetTask );
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S
hTargetTask

WSADuplicateSocket()
INVALID_SOCKET WSAGetLastError()

WSANOTINITIALISED API WSAStartup()
WSAENETDOWN
WSAEINVAL
WSAEINPROGRESS WinSock
B.3.6.6
WSAEMFILE
WSAENOBUFS
WSAENOTSOCK

7.6 WSAEnumNetworkEvents()

#include <winsock2.h>

int WSAAPI WSAEnumNetworkEvents ( SOCKET s,
WSAEVENT hEventObject, LPWSANETWORKEVENTS
IpNetworkEvents, LPINT IpiCount);

S
hEventObject
IpNetworkEvents WSANETWORKEVENTS

IpiCount
WSAENOBUFS
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0 INVALID_SOCKET
WSAGetLastError()

WSANOTINITIALISED API WSAStartup()
WSAENETDOWN
WSAEINVAL
WSAEINPROGRESS WinSock
B.3.6.6
WSAENOBUFS

WSAEventSelect()

7.7 WSAEnumProtocols()

#include <winsock2.h>

int WSAAPI WSAEnumProtocols ( LPDWORD
IpdwProtocols, LPVOID IpProtocolBuffer, LPDWORD
IpdwBufferLength);

IpdwProtocols NULL
IpdwProtocols  NULL

IpProtocolBuffer PROTOCOL_INFO

PROTOCOL_INFO

IpdwBufferLength WSAEnumProtocols()
IpProtocolBuffer

WSAEnumProtocols()
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WSAEnumProtocols()

INVALID_SOCKET WSAGetLastError()

WSANOTINITIALISED API WSAStartup()

WSAENETDOWN

WSAE INPROGRESS WinSock

WSAEINVAL

WSAENOBUFS PROTOCOL_INFO
IpdwBufferLength

7.8 WSAEventSelect()

FD_XXX
#include <winsock2.h>

int WSAAPI WSAEventSelect ( SOCKET s, WSAEVENT
hEventObject, long INetworkEvents );

S

hEventObject FD_XXX
INetworkEvents FD_ XXX
0
INVALID_SOCKET WSAGetLastError()
select() WSAAsyncSelect() WSAEventSelect()
send() recv()
WinSock

WSAEWOULDBLOCK

) S WinSock WSAEventSelect

189



(i)

(ii) ioctlsocket(s, FIONREAD...)
(iv) recv(s,...)
) WSAEventSelect()
(vi) recv(s,...) WSAEWOULDBLOCK
FD_READ recv() recvfrom()
FD_WRITE send() sendto()
FD_00B recv()
FD_ACCEPT accept()  WSAAccept()
WSATRY_AGAIN CF_DEFER
FD_CONNECT NONE
FD_CLOSE NONE
FD_QOS SI10_GET_QO0S WSAloctl()
FD_GROUP_QOS S10_GET_GROUP_QOS WSAloctl()
WSANOTINITIALISED API WSAStartup()
WSAENETDOWN
WSAEINVAL
WSAE INPROGRESS WinSock
B.3.6.6
WSAENOTSOCK

WSACloseEvent() ,WSACreateEvent(),WSAEnumNetworkEvents(),WSAGetOverla
ppedResult() ,WSAWaitForMultipleEvents().
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7.9 WSAGetOverlappedResult()

#include <winsock2.h>

BOOL WSAAPI1 WSAGetOverlappedResult( SOCKET s,
LPWSAOVERLAPPED IpOverlapped, LPDWORD
IpcbTransfer, BOOL fWait, LPDWORD IpdwFlags );

S WSARecv()  WSARecvFrom() WSASend()
WSASendTo() WSAloctl ()
IpOverlapped WSAQVERLAPPED
IpcbTransfer 32

WSAloctl ()
fWait TRUE

FALSE FALSE WSAGetLastError()

WSA_10_INCOMPLETE
IpdwFlags 32
WSARecv()  WSARecvFrom()
IpFlags
TRUE IpcbTransfer
WSAGetLastError()
FALSE
IpcbTransfer
WSAGetLastError()

WSANOTINITIALISED API WSAStartup()
WSAENETDOWN
WSAENOTSOCK
WSA_INVALID_HANDLE =~ WSAOVERLAPPED hEvent

WSA_INVALID_PARAMETER
WSA_10_INCOMPLETE fWait  FALSE /
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WSACreateEvent(), WSAWaitForMultipleEvents(),WSARecv(),
WSARecvFrom(), WSASend(), WSASendTo(),WSAConnect(), WSAAccept(),
WSAloctl().

7.10 WSAGetQoSByName()

QO0S
#include <winsock2.h>

BOOL WSAAP1 WSAGetQOSByName( SOCKET s, LPWSABUF
IpQOSName, LPQOS 1pQOS);

S

IpQOSName Q0S
1pQOS Q0S

TRUE FALSE
WSAGetLastError()

WSANOTINITIALISED API WSAStartup()
WSAENETDOWN

WSAENOTSOCK

WSAEFAULT 1pQ0S 1pQ0S
WSA_INVAL Q0S

WSAConnect(), WSAAccept(), getsockopt().

7.11 WSAHtonl ()
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#include <winsock2.h>

u_long WSAAP1 WSAHtonl ( SOCKET s, u_long
hostlong );

S
hostlong 32

WSAHtonl ()
WSANOTINITIALISED API WSAStartup()
WSAENETDOWN

WSAENOTSOCK

htonl(), htons(), ntohs(), ntohl(), WSAHtons(),WSANtohl(),
WSANtohs().

7.12 WSAHtons()

#include <winsock2.h>

u_short WSAAPI WSAHtons (SOCKET sr, u_short
hostshort );

S
hostshort 16

WSAHtons()

WSANOTINITIALISED API1 WSAStartup()
WSAENETDOWN
WSAENOTSOCK
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htonl(), htons(), ntohs(), ntohl(), WSAHtonl(),WSANtohl(),
WSANtohs().

7.13 WSAloctl()

#include <winsock2.h>

int WSAAPI WSAloctl(SOCKET s, DWORD
dwloControlCode, LPVOID IpvinBuffer, DWORD
cbInBuffer, LPVOID IpvOutBuffer, DWORD
cbOutBuffer, LPDWORD IpcbBytesReturned,
LPWSAOVERLAPPED IpOverlapped,
LPWSAOVERLAPPED COMPLETION_ROUTINE
IpCompletionRoutine);

S

dwloControlCode

IpvinBuffer

cbInBuffer

IpvOutBuffer

cbOutBuffer
IpcbBytesReturned
IpOverlapped WSAOVERLAPPED
IpCompletionRoutine

WSAloctl () 0 INVALID_SOCKET
WSAGetLastError()

WSANOTINITIALISED API WSAStartup()
WSAENETDOWN
WSAE INVAL cmd
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WSAE INPROGRESS

WSAENOTSOCK

WSAEOPNOTSUPP ioctl S10_SET_QOS
S10_SET_GROUP_QOS

WSA_10_PENDING

WSAEWOULDBLOCK

socket(), ioctlsocket(), WSASocket(),setsockopt(),
getsockopt().

7.14 WSAJoinLeaf(Q)

#include <winsock2.h>

SOCKET WSAAPI WSAJoinLeaf ( SOCKET s, const struct
sockaddr FAR * name, int namelen, LPWSABUF
IpCallerData, LPWSABUF IpCalleeData,

LPQOS 1pSQOS, LPQOS IpGQOS, int iFlags );

S

name

namelen

IpCallerData
IpCalleeData

1pSQOS S
1pGQOS

iFlags

WSAJoinLeaf()
INVALID_SOCKET WSAGetLastError()

WSANOTINITIALISED API1 WSAStartup()
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WSAENETDOWN
WSAEADDRINUSE
WSAEINTR
WSAEINPROGRESS

WSAEALREADY

WSAEADDRNOTAVAIL
WSAEAFNOSUPPORT
WSAECONNREFUSED
WSAEFAULT
namelen
IpCallerData
WSAE INVAL
WSAE INVAL
WSAEISCONN
WSAENETUNREACH
WSAENOBUFS
WSAENOTSOCK
WSAEOPNOTSUPP

WSAEPROTONOSUPPORT

WSAETIMEDOUT
WSAEWOULDBLOCK

select()

WSACancelBlockingCall()
WinSock
B.3.6.6
WSAJoinLeaf()

name namelen
IpCalleeData  IpSQOS  IpGQOS

IpSQOS  1pGQOS
IpCallerData

select()

accept(), bind(), select(), WSAAccept(),WSAAsyncSelect(),
WSAEventSelect(), WSASocket().

7.15 WSANtohl ()

#include <winsock2.h>

u_long WSAAPI WSANtohl ( SOCKET s, u_long netlong

);
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S
netlong 32

WSANtohl ()
WSANOTINITIALISED API WSAStartup()
WSAENETDOWN

WSAENOTSOCK

ntohl(), htonl(), htons(), ntohs(), WSAHtonl(),WSAHtons(),
WSANtohs().

7.16 WSANtohs()

#include <winsock2.h>

u_short WSAAPI WSANtohs (SOCKET s, u_short
netshort );

S
netshort 16

WSANtohs()
WSANOTINITIALISED API WSAStartup()
WSAENETDOWN

WSAENOTSOCK

htonl(), htons(), ntohs(), ntohl(), WSAHtonl(),WSAHtons(),
WSANtohl ().
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7.17 WSARecv()

#include <winsock2.h>

int WSAAPI WSARecv ( SOCKET s, LPWSABUF IpBuffers,
DWORD dwBufferCount, LPDWORD IpNumberOfBytesRecvd,
LPINT IpFlags, LPWSAOVERLAPPED IpOverlapped,

LPWSAOVERLAPPED COMPLETION_ROUTINE
IpCompletionRoutine );

S
IpBuffers WSABUF WSABUF

dwBufferCount IpBuffers WSABUF
IpNumberOfBytesRecvd

IpFlags
IpOverlapped WSAOVERLAPPED

IpCompletionRoutine

WSARecv()

SOCKET_ERROR
WSAGetLastError()
WSA_10_PENDING

MSG_INTERRUPT

WSAGetLastError() Winl6
PROTOCOL_INFO XP1_INTERRUPT
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WSANOTINITIALISED API WSAStartup()
WSAENETDOWN
WSAENOTCONN
WSAEINTR WSACancelBlockingCall()
WSAE INPROGRESS WinSock
B.3.6.6
WSAENETRESET
WSAENOTSOCK
WSAEOPNOTSUPP MSG_00B SOCK_STREAM

WSAESHUTDOWN SD_RECEIVE
SD BOTH  how shutdown() WSARecv()
WSAEWOULDBLOCK /

WSAE INVAL bind()
WSAECONNABORTED

WSAECONNRESET

WSAEDISCON

WSA_10_PENDING

WSACloseEvent(),WSACreateEvent() ,WSAGetOver lappedResult(),
WSASocket() ,WSAWaitForMultipleEvents()

7.18 WSARecvDisconnect()

#include <winsock2.h>

int WSAAPI WSARecvDisconnect ( SOCKET s, LPWSABUF
IpInboundDisconnectData );

S
IpInboundDisconnectData
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WSARecvDisconnect() 0

SOCKET_ERROR WSAGetLastError()
WSANOTINITIALISED API WSAStartup()
WSAENETDOWN
WSAEFAULT IpInboundDisconnectData
WSAENOPROTOOPT
WSAE INPROGRESS WinSock
B.3.6.6
WSAENOTCONN
WSAENOTSOCK

connect(), socket().

7.19 WSARecvFrom()

#include <winsock2.h>1

int WSAAPI WSARecvFrom ( SOCKET s, LPWSABUF
IpBuffers, DWORD dwBufferCount, LPDWORD
IpNumberOfBytesRecvd, LPINT IpFlags, LPVOID
IpFrom, LPINT IpFromlen, LPWSAOVERLAPPED
IpOverlapped, LPWSAOVERLAPPED COMPLETION_ROUTINE
IpCompletionRoutine );

S
IpBuffers WSABUF WSABUF

dwBufferCount IpBuffers WSABUF
IpNumberOfBytesRecvd

IpFlags
IpFrom
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IpFromlen from
IpOverlapped WSAQVERLAPPED
IpCompletionRoutine

WSAGetLastError()
WSA_10_PENDING

MSG_INTERRUPT

WSAGetLastError()

IpFrom

WSARecvFrom()

PROTOCOL_INFO XP1_INTERRUPT

WSANOTINITIALISED AP
WSAENETDOWN
WSAEFAULT IpFromlen

SOCKET_ERROR

Winl6

WSAStartup()

IpFrom

WSAEINTR WSACancelBlockingCall()
WinSock

WSAEINPROGRESS
B.3
WSAEINVAL

WSAENETRESET

WSAENOTCONN

WSAENOTSOCK

WSAEOPNOTSUPP MSG_00B

WSAESHUTDOWN
SD_ BOTH  how shutdown()
WSAEWOULDBLOCK

WSAEMSGSIZE

.6.6

bind()
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SOCK_STREAM

SD_RECEIVE
WSARecvFrom()
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WSAECONNABORTED
WSAECONNRESET
WSAEDISCON
WSA_10_PENDING

WSACloseEvent(),WSACreateEvent(),WSAGetOver lappedResult(),
WSASocket() ,WSAWaitForMultipleEvents()

7.20 WSAResetEvent()

#include <winsock2.h>
BOOL WSAAPI WSAResetEvent( WSAEVENT hEvent );
hEvent
TRUE FALSE
WSAGetLastError()

WSA_INVALID_HANDLE  hEvent

WSACreateEvent(), WSASetEvent(), WSACloseEvent().

7.21 WSASend()

#include <winsock2.h>

int WSAAPI WSASend ( SOCKET s, LPWSABUF IpBuffers,
DWORD dwBufferCount, LPDWORD IpNumberOfBytesSent,
int iFlags, LPWSAOVERLAPPED IpOverlapped,
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LPWSAOVERLAPPED_COMPLETION_ROUTINE
IpCompletionRoutine );

S

IpBuffers WSABUF WSABUF
dwBufferCount IpBuffers WSABUF
IpNumberOfBytesSent
iFlags
IpOverlapped WSAQVERLAPPED
IpCompletionRoutine
WSASend()
len 0
SOCKET_ERROR WSAGetLastError()

WSA_10_PENDING

MSG_INTERRUPT

WSAGetLastError() Winl6
PROTOCOL_INFO XP1_INTERRUPT

WSANOTINITIALISED API WSAStartup()
WSAENETDOWN
WSAEACCES
WSAEINTR WSACancelBlockingCall()
WSAE INPROGRESS WinSock
B.3.6.6
WSAEFAULT IpBuffer
WSAENETRESET
WSAENOBUFS WinSock
WSAENOTCONN
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WSAENOTSOCK
WSAEOPNOTSUPP MSG_00B SOCK_STREAM

WSAESHUTDOWN SD_SEND  SD _BOTH  how
shutdown() WSASend()

WSAEWOULDBLOCK /

WSAEMSGSIZE

WSAE INVAL bind()
WSAECONNABORTED
WSAECONNRESET

WSA_10_PENDING

WSACloseEvent(),WSACreateEvent() ,WSAGetOver lappedResult(),
WSASocket() ,WSAWaitForMultipleEvents()

7.22 WSASendDisconnect()

#include <winsock2.h>

int WSAAPI WSASendDisconnect ( SOCKET s, LPWSABUF
IpOutboundDisconnectData );

S
IpOutboundDisconnectData

WSASendDisconnect() 0

SOCKET_ERROR WSAGetLastError()
WSANOT INITIALISED API WSAStartup()
WSAENETDOWN
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WSAENOPROTOOPT IpOutboundDisconnectData NULL

WSAEINPROGRESS WinSock
B.3.6.6

WSAENOTCONN

WSAENOTSOCK

connect(), socket().

7.23 WSASendTo()

#include <winsock2.h>

int WSAAPI WSASendTo ( SOCKET s, LPWSABUF
IpBuffers, DWORD dwBufferCount, LPDWORD
IpNumberOfBytesSent, int iFlags, LPVOID IpTo, int
iIToLen, LPWSAOVERLAPPED IpOverlapped,
LPWSAOVERLAPPED_COMPLETION_ROUTINE
IpCompletionRoutine );

S WSA FLAG_OVERLAPPED
WSASocket()

IpBuffers WSABUF WSABUF

dwBufferCount IpBuffers WSABUF
IpNumberOfBytesSent

IFlags

IpTo

IpTolen 1IpTo

IpOverlapped WSAQVERLAPPED
IpCompletionRoutine
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WSA_10_PENDING

WSASendTo()

WSAGetLastError()

MSG_INTERRUPT

WSAGetLastError()

PROTOCOL_INFO

WSANOTINITIALISED

WSAENETDOWN
WSAEACCES
WSAEINTR
WSAEINPROGRESS

WSAEFAULT
IpTo
WSAENETRESET
WSAENOBUFS
WSAENOTCONN
WSAENOTSOCK
WSAEOPNOTSUPP

WSAESHUTDOWN
shutdown()

WSAEWOULDBLOCK

WSAEMSGSIZE

WSAEINVAL

WSAECONNABORTED
WSAECONNRESET

WSAEADDRNOTAVAIL

XP1_INTERRUPT

API

SOCKET_ERROR

Winl6

WSAStartup()

WSACancelBlockingCall()

WinSock
B.3.6.6

IpBuffer IpTo
sockaddr

WinSock

MSG_0OB

WSASendTo()

/

bind()
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SD_SEND

SOCK_STREAM

SD_BOTH

how



WSAEAFNOSUPPORT
WSAEDESTADDRREQ
WSAENETUNREACH
WSA_10_PENDING

WSACloseEvent(),WSACreateEvent(),WSAGetOver lappedResult(),
WSASocket() ,WSAWaitForMultipleEvents()

7.24 WSASetEvent()

#include <winsock2.h>

BOOL WSAAPI WSASetEvent( WSAEVENT hEvent );

hEvent

TRUE

FALSE WSAGetLastError()
WSANOTINITIALISED API WSAStartup()
WSAENETDOWN

WSA_INVALID_HANDLE  hEvent

WSACreateEvent(), WSAResetEvent(),WSACloseEvent().

7.25 WSASocket()
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#include <winsock2.h>

SOCKET WSAAPI WSASocket ( int af, int type, int
protocol, LPPROTOCOL_INFO IpProtocollInfo, Group g,
int iFlags);

af PF_INET ARPA Internet
type
protocol 0
IpProtocol Info PROTOCOL_INFO

af, type, protocol

g
iFlags

WSASocket()
INVALID_SOCKET WSAGetLastError()

WSANOTINITIALISED API WSAStartup()

WSAENETDOWN

WSAEAFNOSUPPORT

WSAEINPROGRESS WinSock
B.3.6.6

WSAEMFILE

WSAENOBUFS

WSAEPROTONOSUPPORT

WSAEPROTOTYPE

WSAESOCKTNOSUPPORT

WSAEINVAL g

accept(), bind(), connect(), getsockname(),getsockopt(),
setsockopt(), listen(), recv(),recvfrom(), select(), send(),
sendto(),shutdown(), ioctlsocket().
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7.26 WSAWaitForMultipleEvents()

#include <winsock2.h>

DWORD WSAAPI WSAWaitForMultipleEvents( DWORD
cEvents,

const WSAEVENT FAR * IphEvents, BOOL fWaitAll,
DWORD dwTimeout,

BOOL fAlertable );

cEvents IphEvents
WSA_MAXIMUM_WAIT_EVENTS
IphEvents
fwairtAll TRUE IphEvents
FALSE
dwTimeout
fwairtAll dwTimeout
dwTimeout  WSA_INFINITE
fAlertable /
TRUE FALSE
Winl6
WSA WAIT_FAILED WSAGetLastError()
WSANOTINITIALISED API WSAStartup()
WSAENETDOWN

WSA_NOT_ENOUGH_MEMORY
WSA_INVALID_HANDLE IphEvents
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WSA_INVALID_PARAMETER cEvents

WSACreateEvent(), WSACloseEvent().

210



WSAGetLastError()
Windows Sockets

Windows Sockets Berkeley

WSAEINTR EINTR 10004

WSAEBADF EBADF 10009

WSAEACCES EACCES 10013

WSAEFAULT EFAULT 10014

WSAE INVAL EINVAL 10022

WSAEMFILE EMFILE 10024

WSAEWOULD EWOULD 10035 BSD

BLOCK BLOCK

WSAEINPRO EINPRO 10036

GRESS GRESS Windows Sockets
API

WSAEALREADY EALREADY 10037 BSD

WSAENOTSOCK ENOTSOCK 10038 BSD

WSAEDESTADDR EDESTADDR 10039 BSD

REQ REQ

WSAEMSGSIZE EMSGSIZE 10040 BSD

211



WSAEPROTOTYPE EPROTOTYPE 10041

WSAENOPROTO
OPT

WSAEPROTONO
SUPPORT

WSAESOCKTNO
SUPPORT

WSAEOPNOT
SUPPORT

WSAEPFNO
SUPPORT

WSAEAFNO
SUPPORT

ENOPROTOOPT 10042

EPROTONO 10043
SUPPORT

ESOCKTNO 10044
SUPPORT

EOPNOT 10045
SUPPORT

EPFNO 10046
SUPPORT

EAFNO 10047
SUPPORT

WSAEADDRINUSE EADDRINUSE 10048

WSAEADDRNOT
AVAIL

WSAENETDOWN

EADDRNOT
AVAIL

10049

ENETDOWN 10050

WSAENETUNREAC ENETUNREACH 10051

H

WSAENETRESET

ENETRESET 10052

BSD

BSD

BSD

BSD

BSD

BSD

BSD

BSD

BSD

BSD s
Windows
Sockets

BSD

BSD
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WSAECONNABORT
ED

WSAECONNRESET

WSAENOBUFS

WSAETSCONN

WSAENOTCONN

WSAESHUTDOWN

WSAETOOMANYRE

FS

WSAETIMEDOUT

WSAECONNREFUS
ED

WSAELOOP

WSAENAMETOOLO
NG

WSAEHOSTDOWN

WSAEHOSTUNREA
CH

WSASYSNOTREAD
Y

WSAVERNOTSUPP
ORTED

ECONNABORTED 10053

ECONNRESET 10054

ENOBUFS 10055

E1SCONN 10056

ENOTCONN 10057

ESHUTDOWN 10058

ETOOMANYREFS 10059

ETIMEDOUT 10060

ECONNREFUSED 10061

ELOOP 10062

ENAMETOOLONG 10063

EHOSTDOWN 10064

EHOSTUNREACH 10065

10091

10092
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BSD

BSD

BSD

BSD

BSD

BSD

BSD

BSD

BSD

BSD

BSD

BSD

BSD

WSAStartup()

WSAStartup()

Windows Sockets



WSANOTINITIAL
ISED

WSAHOST_NOT_F
OUND

WSATRY_AGAIN

WSANO_RECOVER
Y

WSANO_DATA

DLL

10093 WSAStartup()

WSAStartup()

HOST_NOT_FOUN 11001 BSD

D

TRY_AGAIN 11001 BSD

NO_RECOVERY 11003 BSD

NO_DATA 11004 BSD
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B Windows Sockets

B.1 Windows Sockets 1.1

/* WINSOCK.H definitions to be used with the WINSOCK.DLL

*

* This header file corresponds to version 1.1 of the Windows Sockets
specification.

*

* This file includes parts which are Copyright (c) 1982-1986 Regents
* of the University of California. All rights reserved. The

* Berkeley Software License Agreement specifies the terms and

* conditions for redistribution.

*/

#ifndef _WINSOCKAPI
#define _WINSOCKAPI

/*
* Pull in WINDOWS.H 1f necessary
*/

#ifndef _INC_WINDOWS

#include <windows.h>

#endif /* _INC_WINDOWS */

/*
* Basic system type definitions, taken from the BSD file sys/types.h.
*/

typedef unsigned char u_char;

typedef unsigned short u_short;

typedef unsigned int u_int;

typedef unsigned long u_long;

/*
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* The new type to be used in all

* instances which refer to sockets.
*/

typedef u_int SOCKET;

/*
* Select uses arrays of SOCKETs. These macros manipulate such
* arrays. FD_SETSIZE may be defined by the user before including
* this file, but the default here should be >= 64.
*
* CAVEAT IMPLEMENTOR and USER: THESE MACROS AND TYPES MUST BE
* INCLUDED IN WINSOCK.H EXACTLY AS SHOWN HERE.
*/

#ifndef FD_SETSIZE

#define FD_SETSIZE 64

#endif /* FD_SETSIZE */

typedef struct fd_set {
u_short fd_count; /* how many are SET? */
SOCKET fd_array[FD_SETSIZE]; /* an array of SOCKETs */
} fd_set;

extern int PASCAL FAR _ WSAFDIsSet(SOCKET, fd set FAR *);

#define FD_CLR(fd, set) do { \
u_int _i1; \
for (_1 =0; i < ((fd_set FAR *)(set))->fd _count ; _ i++) { \
if (((fd_set FAR *)(set))->fd array[ i] == fd) { \
while (__1 < ((fd_set FAR *)(set))->fd_count-1) { \
((fd_set FAR *)(set))->fd array[ i] =\
((fd_set FAR *)(set))->fd array[ i+1]; \
It \
3\
((fd_set FAR *)(set))->fd _count ; \
break; \
3\
3\
} while(0)
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#define FD_SET(fd, set) do { \
if (((fd_set FAR *)(set))->fd count < FD_SETSIZE) \
((fd_set FAR *)(set))->fd_array[((fd_set FAR *)(set))-
>fd_count++]=Ffd;\
} while(0)

#define FD_ZERO(set) (((fd_set FAR *)(set))->fd_count=0)

#define FD_ISSET(fd, set) _ WSAFDIsSet((SOCKET)fd, (fd_set FAR *)set)

/*
* Structure used in select() call, taken from the BSD file sys/time.h.
*/
struct timeval {
long tv_sec; /* seconds */
long tv_usec; /* and microseconds */

};

/*
* QOperations on timevals.
*
* NB: timercmp does not work for >= or <=.
*/
#define timerisset(tvp) ((tvp)->tv_sec || (tvp)->tv_usec)
#define timercmp(tvp, uvp, cmp) \
((tvp)->tv_sec cmp (uvp)->tv_sec || \
(tvp)->tv_sec == (uvp)->tv_sec && (tvp)->tv_usec cmp (uvp)-
>tv_usec)
#define timerclear(tvp) (tvp)->tv_sec = (tvp)->tv_usec = 0

/*
* Commands for ioctlsocket(), taken from the BSD file fcntl.h.

*

*

loctl®s have the command encoded in the lower word,
and the size of any in or out parameters in the upper
word. The high 2 bits of the upper word are used

*

*
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* to encode the in/out status of the parameter; for now
* we restrict parameters to at most 128 bytes.

*/
#define 10CPARM_MASK Ox7f /* parameters must be < 128
bytes */
#define 10C_VOID 0x20000000 /* no parameters */
#define 10C_OUT 0x40000000 /* copy out parameters */
#define 10C_IN 0x80000000 /* copy in parameters */
#define 10C_INOUT (10C_INJ10C_0UT)

/* 0x20000000 distinguishes
new &

old 1octl™s */

#define _10(x,y) (10C_VOID| (x<<8)]y)

#define _I0R(X,y,1t)
(10C_OUT] (((long)sizeof (t)&I0CPARM_MASK)<<16) | (x<<8)]y)

#define _10W(X,y,t)
(10C_INJ(((1ong)sizeof(t)&I0CPARM_MASK)<<16) | (x<<8)|y)

#define FIONREAD _IOR("f", 127, u_long) /* get # bytes to read */
#define FIONBIO _low( f*, 126, u_long) /* set/clear non-blocking i1/0
*/

#define FIOASYNC _Iow( f*", 125, u_long) /* set/clear async i/0 */

/* Socket 1/0 Controls */

#define SIOCSHIWAT _IOW("s", 0, u_long) /* set high watermark */
#define SIOCGHIWAT _IOR("s", 1, u_long) /* get high watermark */
#define SIOCSLOWAT _IOW("s", 2, u_long) /* set low watermark */
#define SIOCGLOWAT _IOR("s", 3, u_long) /* get low watermark */
#define SIOCATMARK _IOR("s®", 7, u_long) /* at oob mark? */

/*
* Structures returned by network data base library, taken from the
* BSD file netdb.h. All addresses are supplied in host order, and
* returned in network order (suitable for use in system calls).
*/
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struct hostent {

char
char
short
short
char

*/
};

/*

FAR * h_name;

FAR * FAR * h_aliases;
h_addrtype;

h_length;

/*
/*
/*
/*

official name of host */
alias list */

host address type */
length of address */

FAR * FAR * h_addr_list; /* list of addresses */
#define h_addr h_addr_list[0]

/* address, for backward compat

* 1t is assumed here that a network number
* fits in 32 bits.

*/

struct netent {
char FAR * n_name;
char FAR * FAR * n_aliases;
short n_addrtype;
u_long n_net;

¥

struct servent {
char FAR * s _name;
char FAR * FAR * s aliases;
short s port;
char FAR * s proto;

¥

struct protoent {
char FAR * p_name;
char FAR * FAR * p_aliases;
short p_proto;

¥

/*

/*
/*
/*
/*

/*
/*
/*
/*

/*
/*
/*

* Constants and structures defined by the
* Per RFC 790, September 1981, taken from

*/

219

official name of net */
alias list */

net address type */
network # */

official service name */
alias list */

port # */

protocol to use */

official protocol name */
alias list */
protocol # */

internet system,
the BSD file netinet/in.h.



/*

* Protocols

*/
#define IPPROTO_IP
#define IPPROTO_ICMP
protocol */
#define IPPROTO_GGP
(deprecated) */
#define IPPROTO_TCP
#define IPPROTO_PUP
#define IPPROTO_UDP
protocol */
#define IPPROTO_IDP
#define IPPROTO_ND
proto */

#define IPPROTO_RAW
#define IPPROTO_MAX

/*

* Port/socket numbers: network

*/
#define IPPORT_ECHO
#define IPPORT_DISCARD
#define IPPORT_SYSTAT
#define IPPORT DAYTIME
#define IPPORT_NETSTAT
#define IPPORT_FTP
#define IPPORT_TELNET
#define IPPORT_SMTP
#define IPPORT_TIMESERVER
#define IPPORT_NAMESERVER
#define IPPORT _WHOIS
#define IPPORT_MTP

/*

/* dummy for IP */
/* control message

2 /* gateway”?2

6 /* tcp */

12 /* pup */

17 /* user datagram

22 /* xns idp */

77 /* UNOFFICIAL net disk
255 /* raw IP packet */
256

standard functions

11
13
15
21
23
25
37
42
43
57

* Port/socket numbers: host specific functions
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*/

#define IPPORT_TFTP 69
#define IPPORT_RJE 77
#define IPPORT_FINGER 79
#define IPPORT_TTYLINK 87
#define IPPORT_SUPDUP 95
/*

* UNIX TCP sockets

*/

#define IPPORT_EXECSERVER 512
#define IPPORT_LOGINSERVER 513
#define IPPORT_CMDSERVER 514
#define IPPORT_EFSSERVER 520
/*

* UNIX UDP sockets

*/
#define IPPORT_BIFFUDP 512
#define IPPORT_WHOSERVER 513
#define IPPORT_ROUTESERVER 520
/*

/* 520+1 also used */

* Ports < IPPORT_RESERVED are reserved for

* privileged processes (e.g. root).
*/

#define IPPORT_RESERVED 1024
/*

* Link numbers

*/
#define IMPLINK_IP 155
#define IMPLINK_LOWEXPER 156
#define IMPLINK HIGHEXPER 158
/*

* Internet address (old style... should be updated)

221



*/
struct in_addr {
union {
struct { u_char s _bl,s b2,s b3,s b4; } S un b;
struct { u_short s wl,s w2; } S un_w;
u_long S_addr;
} S_un;
#define s _addr S un.S_addr
/* can be used for most tcp & ip code */
#define s_host S un.S un_b.s b2
/* host on imp */
#define s net S un.S un_b.s bl
/* network */
#define s_imp S un.S_un w.s w2
/* imp */
#define s_impno S un.S un_b.s b4
/* imp # */
#define s_lh S un.S_un_b.s b3
/* logical host */
Y

/*
* Definitions of bits in internet address integers.
* On subnets, the decomposition of addresses to host and net parts
* 1s done according to subnet mask, not the masks here.
*/

#define IN_CLASSA(1) (((Tong) (1) & 0x80000000) == 0)
#define IN_CLASSA NET 0xff000000

#define IN_CLASSA NSHIFT 24

#define IN_CLASSA HOST OXO00FfFFFff

#define IN_CLASSA MAX 128

#define IN_CLASSB(1) (((long) (1) & 0xc0000000) ==
0x80000000)

#define IN_CLASSB_NET OxFFFFO000

#define IN_CLASSB_NSHIFT 16

#define IN_CLASSB_HOST OX0000fFff

#define IN_CLASSB_MAX 65536
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#define IN_CLASSC(1) (((long) (1) & 0xc0000000) ==

0xc0000000)
#define IN_CLASSC_NET OxFFFFFFO0
#define IN_CLASSC_NSHIFT 8
#define IN_CLASSC_HOST 0x000000fF
#define INADDR_ANY (u_long)0x00000000
#define INADDR_LOOPBACK 0x7f000001
#define INADDR_BROADCAST (u_long) OXTFFFFffff
#define INADDR_NONE OXFFFFFFff
/*

* Socket address, internet style.

*/

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

};
#define WSADESCRIPTION_LEN 256
#define WSASYS STATUS_LEN 128

typedef struct WSAData {

WORD wVersion;
WORD wHighVersion;
char szDescription[WSADESCRIPTION_LEN+1];
char szSystemStatus[WSASYS_STATUS LEN+1];
unsigned short iMaxSockets;
unsigned short IMaxUdpDg;
char FAR * IpVendoriInfo;
} WSADATA;

typedef WSADATA FAR *LPWSADATA;

/*
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* Options for use with [gs]etsockopt at the IP level.

*/
#define IP_OPTIONS 1
options */

/*

/* set/get IP per-packet

* Definitions related to sockets: types, address families, options,
* taken from the BSD file sys/socket.h.

*/

/*

* This is used instead of -1, since the

* SOCKET type is unsigned.
*/

#define INVALID SOCKET (SOCKET)(~0)

#define SOCKET_ERROR

/*

* Types

*/
#define SOCK_STREAM 1
#define SOCK_DGRAM 2
#define SOCK_RAW 3
#define SOCK_RDM 4
*/
#define SOCK_SEQPACKET 5

/*

* Option flags per-socket.

*/
#define SO_DEBUG 0x0001
recording */
#define SO_ACCEPTCONN  0x0002
#define SO_REUSEADDR  0x0004
#define SO_KEEPALIVE 0x0008
#define SO_DONTROUTE  0x0010
*/
#define SO_BROADCAST 0x0020

D

/* stream socket */

/* datagram socket */

/* raw-protocol interface */
/* reliably-delivered message

/* sequenced packet stream */

/* turn on debugging info

/* socket has had listen() */
/* allow local address reuse */

/* keep connections alive */
/* just use interface addresses

/* permit sending of broadcast
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msgs */

#define SO_USELOOPBACK

possible */
#define SO_LINGER
present */

#define SO_OOBINLINE

line */

#define SO_DONTLINGER

/*

* Additional options.

*/

#define SO_SNDBUF
#define SO_RCVBUF
#define SO_SNDLOWAT
#define SO_RCVLOWAT
#define SO_SNDTIMEO
#define SO_RCVTIMEO
#define SO_ERROR
#define SO_TYPE

/*
* TCP options.
*/
#define TCP_NODELAY

/*

* Address families.

*/
#define AF_UNSPEC
#define AF_UNIX

*/
#define AF_INET

*/
#define AF_IMPLINK
#define AF_PUP
#define AF_CHAOS

0x0040 /* bypass hardware when
0x0080 /* linger on close if data
0x0100 /* leave received O0B data in

(u_int)(~S0_LINGER)

0x1001 /* send buffer size */

0x1002 /* receive buffer size */
0x1003 /* send low-water mark */
0x1004 /* receive low-water mark */
0x1005 /* send timeout */

0x1006 /* receive timeout */

0x1007 /* get error status and clear */
0x1008 /* get socket type */

0x0001

0 /* unspecified */

1 /* local to host (pipes, portals)
2 /* internetwork: UDP, TCP, etc.
3 /* arpanet imp addresses */

/* pup protocols: e.g. BSP */
5 /* mit CHAOS protocols */
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#define AF_NS 6 /* XEROX NS protocols */

#define AF_ISO 7 /* 1S0 protocols */

#define AF_OSI AF_1SO /* 0SI is IS0 */

#define AF_ECMA 8 /* european computer
manufacturers */

#define AF_DATAKIT 9 /* datakit protocols */
#define AF_CCITT 10 /* CCITT protocols, X.25 etc */
#define AF_SNA 11 /* 1BM SNA */

#define AF_DECnet 12 /* DECnet */

#define AF_DLI 13 /* Direct data link interface */
#define AF_LAT 14 /* LAT */

#define AF_HYLINK 15 /* NSC Hyperchannel */
#define AF_APPLETALK 16 /* AppleTalk */

#define AF_NETBIOS 17 /* NetBios-style addresses */
#define AF_MAX 18

/*

* Structure used by kernel to store most
* addresses.

*/
struct sockaddr {
u_short sa_family; /* address family */
char sa_data[14]; /* up to 14 bytes of direct
address */
Y
/*

* Structure used by kernel to pass protocol
* information in raw sockets.

*/
struct sockproto {
u_short sp_family; /* address family */
u_short sp_protocol; /* protocol */
Y
/*

* Protocol families, same as address families for now.
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*/
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

/*

PF_UNSPEC
PF_UNIX
PF_INET
PF_IMPLINK
PF_PUP
PF_CHAOS
PF_NS
PF_ISO
PF_OSI
PF_ECMA
PF_DATAKIT
PF_CCITT
PF_SNA
PF_DECnet
PF_DLI
PF_LAT
PF_HYLINK
PF_APPLETALK

PF_MAX

AF_UNSPEC
AF_UNIX
AF_INET
AF_IMPLINK
AF_PUP
AF_CHAOS
AF_NS
AF_1S0
AF_OSI
AF_ECMA
AF_DATAKIT
AF_CCITT
AF_SNA
AF_DECnet
AF_DLI
AF_LAT
AF_HYLINK
AF_APPLETALK

AF_MAX

* Structure used for manipulating linger option.

*/
struct

};

/*

* Level number for (get/set)sockopt() to apply to socket itself.

*/

linger {

u_short 1_onoff;
u_short 1_linger;

#define SOL_SOCKET

/*

OXFFFf

/* option on/off */
/* linger time */

* Maximum queue length specifiable by listen.

*/

227

/* options for socket level */



#define SOMAXCONN 5

#define MSG_00B Ox1 /* process out-of-band data */
#define MSG_PEEK 0x2 /* peek at incoming message */
#define MSG_DONTROUTE  0Ox4 /* send without using routing
tables */

#define MSG_MAXIOVLEN 16

/*
* Define constant based on rfc883, used by gethostbyxxxx() calls.
*/

#define MAXGETHOSTSTRUCT 1024

/*
* Define flags to be used with the WSAAsyncSelect() call.
*/

#define FD_READ 0x01
#define FD_WRITE 0x02
#define FD_0OB 0x04
#define FD_ACCEPT 0x08
#define FD_CONNECT 0x10
#define FD_CLOSE 0x20
/*

* Al Windows Sockets error constants are biased by WSABASEERR from
* the "normal™
*/

#define WSABASEERR 10000

/*
* Windows Sockets definitions of regular Microsoft C error constants
*/

#define WSAEINTR (WSABASEERR+4)
#define WSAEBADF (WSABASEERR+9)
#define WSAEACCES (WSABASEERR+13)
#define WSAEFAULT (WSABASEERR+14)
#define WSAEINVAL (WSABASEERR+22)

#define WSAEMFILE (WSABASEERR+24)
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/*

* Windows Sockets definitions of regular Berkeley error constants

*/
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

WSAEWOULDBLOCK
WSAEINPROGRESS
WSAEALREADY
WSAENOTSOCK
WSAEDESTADDRREQ
WSAEMSGSIZE
WSAEPROTOTYPE
WSAENOPROTOOPT
WSAEPROTONOSUPPORT
WSAESOCKTNOSUPPORT
WSAEOPNOTSUPP
WSAEPFNOSUPPORT
WSAEAFNOSUPPORT
WSAEADDRINUSE
WSAEADDRNOTAVAIL
WSAENETDOWN
WSAENETUNREACH
WSAENETRESET
WSAECONNABORTED
WSAECONNRESET
WSAENOBUFS
WSAEISCONN
WSAENOTCONN
WSAESHUTDOWN
WSAETOOMANYREFS
WSAETIMEDOUT
WSAECONNREFUSED
WSAELOOP
WSAENAMETOOLONG
WSAEHOSTDOWN
WSAEHOSTUNREACH
WSAENOTEMPTY
WSAEPROCLIM
WSAEUSERS

(WSABASEERR+35)
(WSABASEERR+36)
(WSABASEERR+37)
(WSABASEERR+38)
(WSABASEERR+39)
(WSABASEERR+40)
(WSABASEERR+41)
(WSABASEERR+42)
(WSABASEERR+43)
(WSABASEERR+44)
(WSABASEERR+45)
(WSABASEERR+46)
(WSABASEERR+47)
(WSABASEERR+48)
(WSABASEERR+49)
(WSABASEERR+50)
(WSABASEERR+51)
(WSABASEERR+52)
(WSABASEERR+53)
(WSABASEERR+54)
(WSABASEERR+55)
(WSABASEERR+56)
(WSABASEERR+57)
(WSABASEERR+58)
(WSABASEERR+59)
(WSABASEERR+60)
(WSABASEERR+61)
(WSABASEERR+62)
(WSABASEERR+63)
(WSABASEERR+64)
(WSABASEERR+65)
(WSABASEERR+66)
(WSABASEERR+67)
(WSABASEERR+68)
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#define WSAEDQUOT (WSABASEERR+69)

#define WSAESTALE (WSABASEERR+70)
#define WSAEREMOTE (WSABASEERR+71)
/*

* Extended Windows Sockets error constant definitions
*/

#define WSASYSNOTREADY (WSABASEERR+91)
#define WSAVERNOTSUPPORTED (WSABASEERR+92)
#define WSANOTINITIALISED (WSABASEERR+93)
/*

* Error return codes from gethostbyname() and gethostbyaddr()
* (when using the resolver). Note that these errors are

* retrieved via WSAGetLastError() and must therefore follow
* the rules for avoiding clashes with error numbers from

* specific implementations or language run-time systems.

* For this reason the codes are based at WSABASEERR+1001.

* Note also that [WSAINO_ADDRESS is defined only for

* compatibility purposes.

*/

#define h_errno WSAGetLastError()

/* Authoritative Answer: Host not found */
#define WSAHOST NOT_FOUND (WSABASEERR+1001)
#define HOST_NOT_FOUND WSAHOST _NOT_FOUND

/* Non-Authoritative: Host not found, or SERVERFAIL */
#define WSATRY_AGAIN (WSABASEERR+1002)
#define TRY_AGAIN WSATRY_AGAIN

/* Non recoverable errors, FORMERR, REFUSED, NOTIMP */
#define WSANO RECOVERY (WSABASEERR+1003)
#define NO_RECOVERY WSANO_RECOVERY

/* Valid name, no data record of requested type */
#define WSANO_DATA (WSABASEERR+1004)

230



#define

NO_DATA

WSANO_DATA

/* no address, look for MX record */
#define WSANO_ADDRESS

#define

/*

* Windows Sockets errors redefined as regular Berkeley error constants

*/
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

NO_ADDRESS

EWOULDBLOCK
EINPROGRESS
EALREADY
ENOTSOCK
EDESTADDRREQ
EMSGSIZE
EPROTOTYPE
ENOPROTOOPT
EPROTONOSUPPORT
ESOCKTNOSUPPORT
EOPNOTSUPP
EPFNOSUPPORT
EAFNOSUPPORT
EADDRINUSE
EADDRNOTAVAIL
ENETDOWN
ENETUNREACH
ENETRESET
ECONNABORTED
ECONNRESET
ENOBUFS
E1SCONN
ENOTCONN
ESHUTDOWN
ETOOMANYREFS
ETIMEDOUT
ECONNREFUSED
ELOOP
ENAMETOOLONG

WSANO_DATA
WSANO_ADDRESS

WSAEWOULDBLOCK
WSAEINPROGRESS
WSAEALREADY
WSAENOTSOCK
WSAEDESTADDRREQ
WSAEMSGSIZE
WSAEPROTOTYPE
WSAENOPROTOOPT

WSAEPROTONOSUPPORT
WSAESOCKTNOSUPPORT

WSAEOPNOTSUPP
WSAEPFNOSUPPORT
WSAEAFNOSUPPORT
WSAEADDRINUSE
WSAEADDRNOTAVAIL
WSAENETDOWN
WSAENETUNREACH
WSAENETRESET
WSAECONNABORTED
WSAECONNRESET
WSAENOBUFS
WSAEISCONN
WSAENOTCONN
WSAESHUTDOWN
WSAETOOMANYREFS
WSAETIMEDOUT
WSAECONNREFUSED
WSAELOOP
WSAENAMETOOLONG
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#define EHOSTDOWN WSAEHOSTDOWN

#define EHOSTUNREACH WSAEHOSTUNREACH
#define ENOTEMPTY WSAENOTEMPTY
#define EPROCLIM WSAEPROCLIM
#define EUSERS WSAEUSERS
#define EDQUOT WSAEDQUOT
#define ESTALE WSAESTALE
#define EREMOTE WSAEREMOTE

/* Socket function prototypes */
#ifdef _ cplusplus
extern "C" {

#endif

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

int PASCAL FAR bind (SOCKET s, const struct sockaddr FAR *addr, int
namelen);

int PASCAL FAR closesocket (SOCKET s);

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

int PASCAL FAR ioctlsocket (SOCKET s, long cmd, u_long FAR *argp);

int PASCAL FAR getpeername (SOCKET s, struct sockaddr FAR *name,
int FAR * namelen);

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

int PASCAL FAR getsockopt (SOCKET s, int level, int optname,
char FAR * optval, int FAR *optlen);

u_long PASCAL FAR htonl (u_long hostlong);
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u_short PASCAL FAR htons (u_short hostshort);

unsigned long PASCAL FAR inet_addr (const char FAR * cp);

char FAR * PASCAL FAR inet_ntoa (struct in_addr in);

int PASCAL FAR listen (SOCKET s, int backlog);

u_long PASCAL FAR ntohl (u_long netlong);

u_short PASCAL FAR ntohs (u_short netshort);

int PASCAL FAR recv (SOCKET s, char FAR * buf, int len, int flags);

int PASCAL FAR recvfrom (SOCKET s, char FAR * buf, int len, int flags,
struct sockaddr FAR *from, int FAR * fromlen);

int PASCAL FAR select (int nfds, fd_set FAR *readfds, fd_set FAR
*writefds,

fd_set FAR *exceptfds, const struct timeval FAR
*timeout);

int PASCAL FAR send (SOCKET s, const char FAR * buf, int len, int flags);

int PASCAL FAR sendto (SOCKET s, const char FAR * buf, int len, int flags,
const struct sockaddr FAR *to, int tolen);

int PASCAL FAR setsockopt (SOCKET s, int level, int optname,
const char FAR * optval, int optlen);

int PASCAL FAR shutdown (SOCKET s, int how);

SOCKET PASCAL FAR socket (int af, int type, int protocol);

/* Database function prototypes */

struct hostent FAR * PASCAL FAR gethostbyaddr(const char FAR * addr,
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int len, int type);

struct hostent FAR * PASCAL FAR gethostbyname(const char FAR * name);

int PASCAL FAR gethostname (char FAR * name, int namelen);

struct servent FAR * PASCAL FAR getservbyport(int port, const char FAR
* proto);

struct servent FAR * PASCAL FAR getservbyname(const char FAR * name,
const char FAR * proto);

struct protoent FAR * PASCAL FAR getprotobynumber(int proto);
struct protoent FAR * PASCAL FAR getprotobyname(const char FAR * name);
/* Microsoft Windows Extension function prototypes */
int PASCAL FAR WSAStartup(WORD wVersionRequired, LPWSADATA IpWSAData);
int PASCAL FAR WSACleanup(void);
void PASCAL FAR WSASetLastError(int iError);
int PASCAL FAR WSAGetLastError(void);
BOOL PASCAL FAR WSAlsBlocking(void);
int PASCAL FAR WSAUnhookBlockingHook(void);
FARPROC PASCAL FAR WSASetBlockingHook(FARPROC IpBlockFunc);
int PASCAL FAR WSACancelBlockingCall(void);
HANDLE PASCAL FAR WSAAsyncGetServByName(HWND hwnd, u_int wMsg,
const char FAR * name,
const char FAR * proto,

char FAR * buf, int buflen);
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HANDLE PASCAL FAR WSAAsyncGetServByPort(HWND hWnd, u_int wMsg, int port,
const char FAR * proto, char FAR
* buf,
int buflen);

HANDLE PASCAL FAR WSAAsyncGetProtoByName(HWND hWnd, u_int wMsg,
const char FAR * name, char FAR
* puf,
int buflen);

HANDLE PASCAL FAR WSAAsyncGetProtoByNumber(HWND hWnd, u_int wMsg,
int number, char FAR * buf,
int buflen);

HANDLE PASCAL FAR WSAAsyncGetHostByName(HWND hwnd, u_int wMsg,
const char FAR * name, char FAR
* puf,
int buflen);

HANDLE PASCAL FAR WSAAsyncGetHostByAddr(HWND hwnd, u_int wMsg,
const char FAR * addr, int len,
int type,
const char FAR * buf, int
buflen);

int PASCAL FAR WSACancelAsyncRequest(HANDLE hAsyncTaskHandle);

int PASCAL FAR WSAAsyncSelect(SOCKET s, HWND hWnd, u_int wMsg,
long IEvent);

#ifdef _ cplusplus

}
#endif

/* Microsoft Windows Extended data types */
typedef struct sockaddr SOCKADDR;
typedef struct sockaddr *PSOCKADDR;

235



typedef struct sockaddr FAR *LPSOCKADDR;

typedef struct sockaddr_in SOCKADDR_IN;
typedef struct sockaddr_in *PSOCKADDR_IN;
typedef struct sockaddr_in FAR *LPSOCKADDR_IN;

typedef struct linger LINGER;
typedef struct linger *PLINGER;
typedef struct linger FAR *LPLINGER;

typedef struct in_addr IN_ADDR;
typedef struct in_addr *PIN_ADDR;
typedef struct in_addr FAR *LPIN_ADDR;

typedef struct fd_set FD_SET;
typedef struct fd_set *PFD_SET;
typedef struct fd_set FAR *LPFD_SET;

typedef struct hostent HOSTENT;
typedef struct hostent *PHOSTENT;
typedef struct hostent FAR *LPHOSTENT;

typedef struct servent SERVENT;
typedef struct servent *PSERVENT;
typedef struct servent FAR *LPSERVENT;

typedef struct protoent PROTOENT;
typedef struct protoent *PPROTOENT;
typedef struct protoent FAR *LPPROTOENT;

typedef struct timeval TIMEVAL;
typedef struct timeval *PTIMEVAL;
typedef struct timeval FAR *LPTIMEVAL;

/*
* Windows message parameter composition and decomposition
* macros.

*
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* WSAMAKEASYNCREPLY 1s intended for use by the Windows Sockets
implementation
* when constructing the response to a WSAAsyncGetXByY() routine.
*/
#define WSAMAKEASYNCREPLY (buflen,error) MAKELONG(buflen,error)
/*
* WSAMAKESELECTREPLY is intended for use by the Windows Sockets
implementation
* when constructing the response to WSAAsyncSelect().
*/
#define WSAMAKESELECTREPLY(event,error) MAKELONG(event,error)
/*
* WSAGETASYNCBUFLEN 1s intended for use by the Windows Sockets
application
* to extract the buffer length from the IParam in the response
* to a WSAGetXByY().
*/
#define WSAGETASYNCBUFLEN(IParam) LOWORD(IParam)
/*
* WSAGETASYNCERROR is intended for use by the Windows Sockets application
* to extract the error code from the IParam in the response
* to a WSAGetXByY().
*/
#define WSAGETASYNCERROR(IParam) HIWORD(IParam)
/*
* WSAGETSELECTEVENT 1is intended for use by the Windows Sockets
application
* to extract the event code from the IParam in the response
* to a WSAAsyncSelect().
*/
#define WSAGETSELECTEVENT(IParam) LOWORD(IParam)
/*
* WSAGETSELECTERROR 1is intended for use by the Windows Sockets
application
* to extract the error code from the IParam in the response
* to a WSAAsyncSelect().
*/
#define WSAGETSELECTERROR(IParam) HIWORD(IParam)
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#endift /* _WINSOCKAPI_ */
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B.2 Windows Sockets 2

/* Winsock2.h definitions to be used with the WinSock 2.0
DLL and

* WinSock 2.0 applications.

* This header file corresponds to version 2.0 of the
WinSock specification.

* This file includes parts which are Copyright (c) 1982-
1986 Regents

* of the University of California. All rights reserved.
The

* Berkeley Software License Agreement specifies the terms
and

* conditions for redistribution.

*/

#ifndef WINSOCK2API
#define _WINSOCK2API

/*

* Pull in WINDOWS_.H 1f necessary
*/

#ifndef _INC_WINDOWS

#include <windows.h>

#endif /* _INC_WINDOWS */

/*
* Basic system type definitions, taken from the BSD file
sys/types.h.
*/
typedef unsigned char u_char;
typedef unsigned short u_short;
typedef unsigned int u_int;
typedef unsigned long u_long;
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/*

* The new type to be used in all

* instances which refer to sockets.
*/
typedef u_int SOCKET;

/*

* Select uses arrays of SOCKETs. These macros manipulate
such

* arrays. FD _SETSIZE may be defined by the user before
including

* this file, but the default here should be >= 64.

*

* CAVEAT IMPLEMENTOR and USER: THESE MACROS AND TYPES MUST
BE

* INCLUDED IN WINSOCK.H EXACTLY AS SHOWN HERE.

*/
#ifndef FD_SETSIZE
#define FD_SETSIZE 64
#endif /* FD_SETSIZE */

typedef struct fd_set {

u_short fd_count; /* how many are SET?
*/

SOCKET fd_array[FD_SETSIZE]; /* an array of
SOCKETs */
} fd_set;

extern int PASCAL FAR _ WSAFDIsSet(SOCKET, fd set FAR *);

#define FD_CLR(fd, set) do { \
u_int _i1; \
for (_1 =0; 1 < ((fd_set FAR *)(set))->fd_count ;
_it) {\
if (((fd_set FAR *)(set))->fd array[ i] == fd) { \
while (__1 < ((fd_set FAR *)(set))->fd_count-1)
{\
((fd_set FAR *)(set))->fd array[ i] =\
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((fd_set FAR *)(set))->fd array[ i+1];

\
It \
3\
((fd_set FAR *)(set))->fd _count ; \
break; \
3\
3\
} while(0)

#define FD_SET(fd, set) do { \
if (((fd_set FAR *)(set))->fd count < FD_SETSIZE) \
((fd_set FAR *)(set))->fd_array[((fd_set FAR
*)(set))->fd_count++]=fd;\
} while(0)

#define FD_ZERO(set) (((fd_set FAR *)(set))->fd_count=0)

#define FD_ISSET(fd, set) _ WSAFDIsSet((SOCKET)fd, (fd_set
FAR *)set)

/*
* Structure used in select() call, taken from the BSD file
sys/time.h.
*/
struct timeval {
long tv_sec; /* seconds */
long tv_usec; /* and microseconds */
Y
/*

* QOperations on timevals.

*

* NB: timercmp does not work for >= or <=.

*/
#define timerisset(tvp) ((tvp)->tv_sec || (tvp)-
>tv_usec)
#define timercmp(tvp, uvp, cmp) \
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((tvp)->tv_sec cmp (uvp)->tv_sec || \
(tvp)->tv_sec == (uvp)->tv_sec && (tvp)->tv_usec
cmp (uvp)->tv_usec)
#define timerclear(tvp) (tvp)->tv_sec = (tvp)-
>tv_usec = 0

/*
* Commands for ioctlsocket(), taken from the BSD file
fentl . h.

*

*

* loctl®s have the command encoded in the lower word,

* and the size of any In or out parameters in the upper
* word. The high 2 bits of the upper word are used

* to encode the in/out status of the parameter; for now
* we restrict parameters to at most 128 bytes.

*/

#define 10CPARM_MASK Ox7f /* parameters must
be < 128 bytes */

#define 10C_VOID 0x20000000 /* no parameters */
#define 10C_OUT 0x40000000 /* copy out
parameters */

#define 10C_IN 0x80000000 /* copy in
parameters */

#define 10C_INOUT (10C_INJ10C_OUT)

/* 0x20000000
distinguishes new &
old 1octl™s */
#define _10(x,y) (10C_VOID| (x<<8)]y)

#define _I0R(X,y,t)
(10C_OUT] (((long)sizeof(t)&I0CPARM_MASK)<<16) | (x<<8)]y)

#define _10W(X,y,t)
(10C_INJ(((1ong)sizeof(t)&I0CPARM_MASK)<<16) | (x<<8)|y)

#define FIONREAD _IOR("f", 127, u_long) /* get # bytes to
read */
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#define FIONBIO _Iow(*f*", 126, u_long) /* set/clear non-
blocking i/0 */

#define FIOASYNC _Iow("f*", 125, u_long) /* set/clear
async i/o0 */

/* Socket 1/0 Controls */

#define SIOCSHIWAT _I0OW("s", 0, u_long) /* set high
watermark */

#define SIOCGHIWAT _I0R("s", 1, u_long) /* get high
watermark */

#define SIOCSLOWAT _IOW("s", 2, u_long) /* set low
watermark */

#define SIOCGLOWAT _IOR("s", 3, u_long) /* get low
watermark */

#define SIOCATMARK _IOR("s®", 7, u_long) /* at oob mark?
*/

/*

* Structures returned by network data base library, taken
from the

* BSD file netdb.h. All addresses are supplied in host
order, and

* returned in network order (suitable for use in system
calls).

*/

struct hostent {

char FAR * h_name; /* official name of
host */

char FAR * FAR * h_aliases; /* alias list */

short h_addrtype; /* host address type
*/

short h_length; /* length of address
*/

char FAR * FAR * h_addr_list; /* list of
addresses */
#define h_addr h_addr_list[0] /* address, for
backward compat */
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};

/*

* It is assumed here that a network number

* fits in 32 bits.
*/
struct netent {

char FAR * n_name;
net */

char FAR * FAR * n_aliases;
short n_addrtype;
*/

u_long n_net;

};

struct servent {

char FAR * s _name;
name */
char FAR * FAR * s aliases;
short s port;
char FAR * s proto;
*/
Y
struct protoent {
char FAR * p_name;
name */
char FAR * FAR * p_aliases;
short p_proto;
Y
/*

/*

/*
/*

/*

/*

/*

/*
/*

/*

/*
/*

* Constants and structures defined by the
* Per RFC 790, September 1981, taken from

netinet/in.h.
*/

/*
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* Protocols
*/
#define IPPROTO_IP
1P */
#define IPPROTO_ICMP
message protocol */
#define IPPROTO_IGMP
group management protocol */
#define IPPROTO_GGP
(deprecated) */
#define IPPROTO_TCP
#define IPPROTO_PUP
#define IPPROTO_UDP
datagram protocol */
#define IPPROTO_IDP
*/
#define IPPROTO_ND
UNOFFICIAL net disk proto */

#define IPPROTO_RAW
packet */
#define IPPROTO_MAX

/*

* Port/socket numbers: network

*/

#define IPPORT_ECHO
#define IPPORT_DISCARD
#define IPPORT_SYSTAT
#define IPPORT_DAYTIME
#define IPPORT_NETSTAT
#define IPPORT_FTP
#define IPPORT_TELNET
#define IPPORT_SMTP
#define IPPORT_TIMESERVER
#define IPPORT_NAMESERVER
#define IPPORT_WHOIS
#define IPPORT_MTP

12
17

22

77

255

256

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

standard functions

11
13
15
21
23
25
37
42
43
57
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/*

* Port/socket numbers: host specific functions

*/
#define
#define
#define
#define
#define

/*
* UNIX
*/
#define
#define
#define
#define

/*
* UNIX
*/
#define
#define
#define

*/

/*

IPPORT_TFTP
IPPORT_RJE
IPPORT_FINGER
IPPORT_TTYLINK
IPPORT_SUPDUP

TCP sockets

IPPORT_EXECSERVER
IPPORT_LOGINSERVER
IPPORT_CMDSERVER
IPPORT_EFSSERVER

UDP sockets

IPPORT_BIFFUDP

IPPORT_WHOSERVER
IPPORT_ROUTESERVER

69
77
79
87
95

512
513
514
520

512
513
520

/* 520+1 also used

* Ports < IPPORT_RESERVED are reserved for
* privileged processes (e.g. root).

*/
#define

/*
* Link
*/
#define
#define

IPPORT_RESERVED

numbers

IMPLINK_IP
IMPLINK_LOWEXPER

1024

155
156
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#define IMPLINK_HIGHEXPER 158

/*
* Internet address (old style... should be updated)
*/
struct in_addr {
union {
struct { u_char s _bl,s b2,s b3,s b4; }
S un_b;
struct { u_short s wl,s w2; } S un_w;
u_long S_addr;
} S_un;
#define s _addr S un.S_addr
/* can be used for most tcp
& ip code */
#define s_host S un.S un_b.s b2
/* host on imp */
#define s net S un.S un_b.s bl
/* network */
#define s_imp S un.S un w.s w2
/* imp */
#define s_impno S un.S un_b.s b4
/* imp # */
#define s_lh S un.S_un_b.s b3
/* logical host */
Y

/*

* Definitions of bits in internet address integers.

* On subnets, the decomposition of addresses to host and
net parts

* 1s done according to subnet mask, not the masks here.
*/

#define IN_CLASSA(1) (((long) (1) & 0x80000000) ==
0)

#define IN_CLASSA_NET 0xff000000

#define IN_CLASSA_NSHIFT 24

#define IN_CLASSA_HOST OXOOFFFfff
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#define IN_CLASSA_MAX 128

#define IN_CLASSB(1) (((long) (1) & 0xc0000000) ==
0x80000000)
#define IN_CLASSB_NET OxFFFFO000
#define IN_CLASSB_NSHIFT 16
#define IN_CLASSB_HOST OX0000fFFff
#define IN_CLASSB_MAX 65536
#define IN_CLASSC(1) (((long) (1) & 0xc0000000) ==
0xc0000000)
#define IN_CLASSC_NET OxFFFFFFO0
#define IN_CLASSC_NSHIFT 8
#define IN_CLASSC_HOST 0x000000fF
#define INADDR_ANY (u_long)0x00000000
#define INADDR_LOOPBACK 0x7f000001
#define INADDR_BROADCAST (u_long) OXTFFFFffff
#define INADDR_NONE OXFFFFFFff
/*
* Socket address, internet style.
*/

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

};
#define WSADESCRIPTION_LEN 256
#define WSASYS STATUS_LEN 128

typedef struct WSAData {

WORD wversion;
WORD wHighVersion;
char

szDescription[WSADESCRIPTION_LEN+1];
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char
szSystemStatus[WSASYS_STATUS LEN+1];

unsigned short iMaxSockets;
unsigned short iMaxUdpDg;
char FAR * IpVendoriInfo;

} WSADATA, FAR * LPWSADATA;

typedef WSADATA FAR *LPWSADATA;

#if 1defined(MAKEWORD)
#define MAKEWORD(low,high) \

((WORD) ((BYTE) (Iow)) | (((WORD)(BYTE)(high))<<8)))
#endi

/*

* Options for use with [gs]etsockopt at the IP level.

*/
#define IP_OPTIONS 1 /* set/get IP per-
packet options */

/*

* Definitions related to sockets: types, address families,
options,

* taken from the BSD file sys/socket.h.

*/

/*
* This is used instead of -1, since the
* SOCKET type is unsigned.
*/
#define INVALID SOCKET (SOCKET)(~0)
#define SOCKET ERROR (-1

/*
* Types
*/
#define SOCK_STREAM 1 /* stream socket */
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#define SOCK_DGRAM
*/

#define SOCK_RAW
interface */
#define SOCK_RDM

delivered message */

#define SOCK_SEQPACKET 5

stream */

/*

* Option flags per-socket.

*/
#define SO_DEBUG
info recording */

#define SO_ACCEPTCONN

listen() */

#define SO_REUSEADDR

address reuse */

#define SO_KEEPALIVE

alive */

#define SO _DONTROUTE
interface addresses */
#define SO _BROADCAST

broadcast msgs */

#define SO_USELOOPBACK

when possible */
#define SO_LINGER
if data present */

#define SO_OOBINLINE
00B data in line */

#define SO_DONTLINGER

/*

* Additional options.

*/
#define SO_SNDBUF
*/

0x0001

0x0002

0x0004

0x0008

0x0010

0x0020

0x0040

0x0080

0x0100

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

(int) (~SO_LINGER)

0x1001

/*
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#define SO_RCVBUF 0x1002 /* receive buffer

size */
#define SO_SNDLOWAT 0x1003 /* send low-water
mark */
#define SO_RCVLOWAT 0x1004 /* receive low-water
mark */
#define SO_SNDTIMEO 0x1005 /* send timeout */
#define SO_RCVTIMEO 0x1006 /* receive timeout
*/
#define SO_ERROR 0x1007 /* get error status
and clear */
#define SO_TYPE 0x1008 /* get socket type
*/
/*

* WinSock 2.0 extension new options

*/
#define SO_GROUP_ID 0x2001 /* 1D of a socket
group */
#define SO_GROUP_PRIORITY 0x2002 /* the relative
priority within a group */
#define SO_MAX_MSG_SIZE  0x2003 /* maximum message
size */
#define SO_PROTOCOL_INFO 0x2004 /* PROTOCOL_INFO
structure */
#define PVD_CONFIG 0x3001 /* configuration

info for service provider */

/*
* TCP options.
*/
#define TCP_NODELAY 0x0001

/*

* Address families.

*/
#define AF_UNSPEC 0 /* unspecified */
#define AF_UNIX 1 /* local to host
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(pipes, portals) */
#define AF_INET
UDP, TCP, etc. */
#define AF_IMPLINK
addresses */
#define AF_PUP
e.g. BSP */
#define AF_CHAOS
protocols */
#define AF_NS
protocols */
#define AF_IPX
IPX, SPX, etc. */
#define AF_ISO
#define AF_OSI
#define AF_ECMA
manufacturers */
#define AF_DATAKIT
*/

#define AF_CCITT
X.25 etc */
#define AF_SNA
#define AF_DECnet
#define AF_DLI
interface */
#define AF_LAT
#define AF_HYLINK
*/

#define AF_APPLETALK
#define AF_NETBIOS
addresses */
#define AF_FIREFOX
Firefox */

#define AF_VOICEVIEW

#define AF_MAX

/*

AF_NS

AF_1S0

10
11
12
13

14
15

16
17

18

19

20
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/* datakit protocols
/* CCITT protocols,

/* 1BM SNA */

/* DECnet */

/* Direct data link
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/* Protocols from
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* Structure used by kernel to store most

* addresses.
*/
struct sockaddr {
u_short sa_family;
char sa_data[14];
direct address */

};

/*

/* address family */
/* up to 14 bytes of

* Structure used by kernel to pass protocol

* information in raw sockets.

*/

struct sockproto {
u_short sp_family;
u_short sp_protocol;

/* address family */
/* protocol */

¥
/*

* Protocol families, same as address families for now.

*/
#define PF_UNSPEC AF_UNSPEC
#define PF_UNIX AF_UNIX
#define PF_INET AF_INET
#define PF_IMPLINK AF_IMPLINK
#define PF_PUP AF_PUP
#define PF_CHAOS AF_CHAOS
#define PF_NS AF NS
#define PF_IPX AF_IPX
#define PF_1S0 AF_1S0
#define PF_0OSI AF_0SlI
#define PF_ECMA AF_ECMA
#define PF_DATAKIT AF_DATAKIT
#define PF_CCITT AF_CCITT
#define PF_SNA AF_SNA
#define PF_DECnet AF_DECnet
#define PF _DLI AF DLI
#define PF_LAT AF_LAT
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#define PF_HYLINK AF_HYLINK
#define PF_APPLETALK AF_APPLETALK
#define PF_FIREFOX AF_FIREFOX
#define PF_VOICEVIEW AF_VOICEVIEW

#define PF_MAX AF_MAX

/*
* Structure used for manipulating linger option.
*/
struct linger {
u_short 1_onoff; /* option on/off */
u_short 1_linger; /* linger time */

};

/*

* Level number for (get/set)sockopt() to apply to socket
itself.

*/
#define SOL_SOCKET OxTfFff /* options for
socket level */

/*
* Maximum queue length specifiable by listen.
*/

#define SOMAXCONN 5

#define MSG_00B Ox1 /* process out-of-
band data */

#define MSG_PEEK 0x2 /* peek at incoming
message */

#define MSG_DONTROUTE  0Ox4 /* send without

using routing tables */

#define MSG_MAXIOVLEN 16

/*
* Define constant based on rfc883, used by gethostbyxxxx()
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calls.
*/
#define MAXGETHOSTSTRUCT 1024

/*
* Define flags to be used with the WSAAsyncSelect() and
WSAEventSelect() call.

*/

#define FD_READ 0x01
#define FD_WRITE 0x02
#define FD_0OB 0x04
#define FD_ACCEPT 0x08
#define FD_CONNECT 0x10
#define FD_CLOSE 0x20
/*

* WinSock 2.0 extension new flags for WSAAsyncSelect()
and WSAEventSelect()

*/
#define FD_QOS 0x40
#define FD_GROUP_QOS 0x80

/*

* AIl Windows Sockets error constants are biased by
WSABASEERR from

* the "normal™

*/
#define WSABASEERR 10000
/*

* Windows Sockets definitions of regular Microsoft C error
constants

*/
#define WSAEINTR (WSABASEERR+4)
#define WSAEBADF (WSABASEERR+9)
#define WSAEACCES (WSABASEERR+13)
#define WSAEFAULT (WSABASEERR+14)
#define WSAEINVAL (WSABASEERR+22)

#define WSAEMFILE (WSABASEERR+24)
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/*

* Windows Sockets definitions of regular Berkeley error

constants

*/
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

WSAEWOULDBLOCK
WSAEINPROGRESS
WSAEALREADY
WSAENOTSOCK
WSAEDESTADDRREQ
WSAEMSGSIZE
WSAEPROTOTYPE
WSAENOPROTOOPT
WSAEPROTONOSUPPORT
WSAESOCKTNOSUPPORT
WSAEOPNOTSUPP
WSAEPFNOSUPPORT
WSAEAFNOSUPPORT
WSAEADDRINUSE
WSAEADDRNOTAVAIL
WSAENETDOWN
WSAENETUNREACH
WSAENETRESET
WSAECONNABORTED
WSAECONNRESET
WSAENOBUFS
WSAEISCONN
WSAENOTCONN
WSAESHUTDOWN
WSAETOOMANYREFS
WSAETIMEDOUT
WSAECONNREFUSED
WSAELOOP
WSAENAMETOOLONG
WSAEHOSTDOWN
WSAEHOSTUNREACH
WSAENOTEMPTY
WSAEPROCLIM

(WSABASEERR+35)
(WSABASEERR+36)
(WSABASEERR+37)
(WSABASEERR+38)
(WSABASEERR+39)
(WSABASEERR+40)
(WSABASEERR+41)
(WSABASEERR+42)
(WSABASEERR+43)
(WSABASEERR+44)
(WSABASEERR+45)
(WSABASEERR+46)
(WSABASEERR+47)
(WSABASEERR+48)
(WSABASEERR+49)
(WSABASEERR+50)
(WSABASEERR+51)
(WSABASEERR+52)
(WSABASEERR+53)
(WSABASEERR+54)
(WSABASEERR+55)
(WSABASEERR+56)
(WSABASEERR+57)
(WSABASEERR+58)
(WSABASEERR+59)
(WSABASEERR+60)
(WSABASEERR+61)
(WSABASEERR+62)
(WSABASEERR+63)
(WSABASEERR+64)
(WSABASEERR+65)
(WSABASEERR+66)
(WSABASEERR+67)

256



#define WSAEUSERS (WSABASEERR+68)

#define WSAEDQUOT (WSABASEERR+69)
#define WSAESTALE (WSABASEERR+70)
#define WSAEREMOTE (WSABASEERR+71)
/*

* Extended Windows Sockets error constant definitions
*/

#define WSASYSNOTREADY (WSABASEERR+91)
#define WSAVERNOTSUPPORTED (WSABASEERR+92)
#define WSANOTINITIALISED (WSABASEERR+93)
/*

* Error return codes from gethostbyname() and
gethostbyaddr()

* (when using the resolver). Note that these errors are

* retrieved via WSAGetLastError() and must therefore follow
* the rules for avoiding clashes with error numbers from

* specific implementations or language run-time systems.

* For this reason the codes are based at WSABASEERR+1001.

* Note also that [WSAINO_ADDRESS is defined only for

* compatibility purposes.

*/

#define h_errno WSAGetLastError()

/* Authoritative Answer: Host not found */
#define WSAHOST NOT_FOUND (WSABASEERR+1001)
#define HOST_NOT_FOUND WSAHOST _NOT_FOUND

/* Non-Authoritative: Host not found, or SERVERFAIL */
#define WSATRY_AGAIN (WSABASEERR+1002)
#define TRY_AGAIN WSATRY_AGAIN

/* Non-recoverable errors, FORMERR, REFUSED, NOTIMP */

#define WSANO_RECOVERY (WSABASEERR+1003)
#define NO_RECOVERY WSANO_RECOVERY
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/* Valid name, no data record of requested type */

#define WSANO_DATA
#define NO_DATA

(WSABASEERR+1004)
WSANO_DATA

/* no address, look for MX record */

#define WSANO_ADDRESS
#define NO_ADDRESS

/*

WSANO_DATA
WSANO_ADDRESS

* Windows Sockets errors redefined as regular Berkeley

error constants

*/
#define EWOULDBLOCK
#define EINPROGRESS
#define EALREADY
#define ENOTSOCK
#define EDESTADDRREQ
#define EMSGSIZE
#define EPROTOTYPE
#define ENOPROTOOPT
#define EPROTONOSUPPORT
#define ESOCKTNOSUPPORT
#define EOPNOTSUPP
#define EPFNOSUPPORT
#define EAFNOSUPPORT
#define EADDRINUSE
#define EADDRNOTAVAIL
#define ENETDOWN
#define ENETUNREACH
#define ENETRESET
#define ECONNABORTED
#define ECONNRESET
#define ENOBUFS
#define EISCONN
#define ENOTCONN
#define ESHUTDOWN
#define ETOOMANYREFS
#define ETIMEDOUT

WSAEWOULDBLOCK
WSAEINPROGRESS
WSAEALREADY
WSAENOTSOCK
WSAEDESTADDRREQ
WSAEMSGSIZE
WSAEPROTOTYPE
WSAENOPROTOOPT
WSAEPROTONOSUPPORT
WSAESOCKTNOSUPPORT
WSAEOPNOTSUPP
WSAEPFNOSUPPORT
WSAEAFNOSUPPORT
WSAEADDRINUSE
WSAEADDRNOTAVAIL
WSAENETDOWN
WSAENETUNREACH
WSAENETRESET
WSAECONNABORTED
WSAECONNRESET
WSAENOBUFS
WSAEISCONN
WSAENOTCONN
WSAESHUTDOWN
WSAETOOMANYREFS
WSAETIMEDOUT
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#define ECONNREFUSED WSAECONNREFUSED
#define ELOOP WSAELOOP
#define ENAMETOOLONG WSAENAMETOOLONG
#define EHOSTDOWN WSAEHOSTDOWN
#define EHOSTUNREACH WSAEHOSTUNREACH
#define ENOTEMPTY WSAENOTEMPTY
#define EPROCLIM WSAEPROCL IM
#define EUSERS WSAEUSERS
#define EDQUOT WSAEDQUOT
#define ESTALE WSAESTALE
#define EREMOTE WSAEREMOTE
/*

* WinSock 2.0 extension new error codes and type
definition

*/

#ifdef WIN32

#define WSAAPI FAR PASCAL
#define WSATASK HANDLE

#define WSAEVENT HANDLE

#define LPWSAEVENT LPHANDLE

#define WSAOVERLAPPED OVERLAPPED
#define LPWSAOVERLAPPED LPOVERLAPPED
#define WSA_10_PENDING (ERROR_10_PENDING)

#define

WSA_10_INCOMPLETE
(ERROR_10_INCOMPLETE)
#define WSA_INVALID_HANDLE
(ERROR_INVALID_HANDLE)
#define WSA_INVALID_PARAMETER
(ERROR_INVALID_PARAMETER)
#define WSA_NOT_ENOUGH_MEMORY
(ERROR_NOT_ENOUGH_MEMORY)

#define WSAEDISCON (WSABASEERR + 94)

#define WSA_INVALID_EVENT ((WSAEVENT)NULL)
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#define WSA_MAXIMUM_WAIT EVENTS
(MAXIMUM_WAIT_OBJECTS)

#define WSA_WAIT FAILED ((DWORD)-1L)

#define WSA_WAIT EVENT O (WAIT_OBJECT 0)
#define WSA_WAIT_10_COMPLETION (WAIT_IO_COMPLETION)
#define WSA_WAIT TIMEOUT (WAIT_TIMEOUT)
#define WSA_INFINITE (INFINITE)

#else // WIN16

#define WSAAPI FAR PASCAL

#define WSATASK HTASK

typedef DWORD WSAEVENT, FAR *
LPWSAEVENT;

typedef struct WSAOVERLAPPED
{
DWORD Internal;
DWORD InternalHigh;
DWORD Offset;
DWORD OffsetHigh;
WSAEVENT hEvent;
} WSAOVERLAPPED, FAR * LPWSAOVERLAPPED;

#define WSA_10_PENDING (WSAEWOULDBLOCK)
#define WSA_10_INCOMPLETE (WSAEWOULDBLOCK)
#define WSA_INVALID_HANDLE (WSAENOTSOCK)

#define WSA_INVALID PARAMETER  (WSAEINVAL)
#define WSA_NOT_ENOUGH_MEMORY  (WSAENOBUFS)
#define WSAEDISCON (WSABASEERR + 94)

#define WSA_INVALID_EVENT ((WSAEVENT)NULL)
#define WSA_MAXIMUM_WAIT EVENTS
(MAXIMUM_WAIT_OBJECTS)

#define WSA_WAIT FAILED ((DWORD)-1L)
#define WSA_WAIT EVENT O ((DWORD)0)
#define WSA_WAIT TIMEOUT ((DWORD)0x102L)

#define WSA_INFINITE ((DWORD)-1L)
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#endift // WIN32

/*
* WinSock 2.0 extension WSABUF and QOS struct
*/

typedef struct WSABUF {
int len; // the length of the buffer
char FAR * buf; // the pointer to the buffer
} WSABUF, FAR * LPWSABUF;

typedef enum
{

BestEffortService,

PredictiveService,

GuaranteedService
} GUARANTEE;

typedef long int32;

typedef struct _flowspec

{
int32 TokenRate; // In Bytes/sec
int32 TokenBucketSize; // In Bytes
int32 PeakBandwidth; // In Bytes/sec
int32 Latency; // In microseconds
int32 DelayVariation; // In microseconds
GUARANTEE LevelOfGuarantee; // Guaranteed,
Predictive or Best Effort
int32 CostOfCall; // Reserved for
future use, must be set to 0 now
int32 NetworkAvailability; // read-only: 1 if

accessible, 0 if not
} FLOWSPEC, FAR * LPFLOWSPEC;

typedef struct QualityOfService
{

261



WSABUF SendingFlowspec; // the flow spec
for data sending

WSABUF ReceivingFlowspec; // the flow spec
for data receiving
} Q0S, FAR * LPQOS;

/*
* WinSock 2.0 extension manifest constants for return
values of the condition function

*/
#define CF_ACCEPT 0x0000
#define CF_REJECT 0x0001
#define CF_DEFER 0x0002
/*

* WinSock 2.0 extension manifest constants for
shutdown()

*/
#define SD_RECEIVE 0x00
#define SD_SEND 0x01
#define SD_BOTH 0x02
/*

* WinSock 2.0 extension data type and manifest constants
for socket groups

*/

typedef unsigned int GROUP;

#define SG_UNCONSTRAINED_GROUP  0x01
#define SG_CONSTRAINED_GROUP 0x02

/*
* WinSock 2.0 extension data type for
WSAEnumNetworkEvents()
*/
typedef struct WSANETWORKEVENTS {
long INetworkEvent,
int iErrorCode
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} WSANETWORKEVENTS, FAR * LPWSANETWORKEVENTS;

/*
* WinSock 2.0 extension PROTOCOL_INFO structure and
associated manifest constants
*/
typedef struct PROTOCOL INFO {
DWORD dwServiceFlagsl;
DWORD dwServiceFlags2;
DWORD dwServiceFlags3;
DWORD dwServiceFlags4;
int iProviderlD;
Iint i1Version;
int 1AddressFamily;
int iMaxSockAddr;
int iMinSockAddr;
int iSocketType;
int iProtocol;
int iNetworkByteOrder;
int iSecurityScheme;
BOOL bMultiple;
BOOL bFirst;
DWORD dwMessageSize;
LPSTR IpProtocol;
} PROTOCOL_INFO, FAR * LPPROTOCOL_INFO;

#define XP1_CONNECTIONLESS 0x00000001
#define XP1_GUARANTEED_DELIVERY 0x00000002
#define XP1_GUARANTEED_ORDER 0x00000004
#define XP1_MESSAGE_ORIENTED 0x00000008
#define XP1_PSEUDO_STREAM 0x00000010
#define XP1_GRACEFUL_CLOSE 0x00000020
#define XP1_EXPEDITED_DATA 0x00000040
#define XP1_CONNECT_DATA 0x00000080
#define XP1_DISCONNECT_DATA 0x00000100
#define XP1_SUPPORTS_BROADCAST 0x00000200
#define XP1_SUPPORT_MULTIPOINT 0x00000400

#define XP1_MULTIPOINT_CONTROL_PLANE 0x00000800
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#define XP1_MULTIPOINT_DATA_PLANE 0x00001000

#define XP1 QOS SUPPORTED 0x00002000
#define XP1 INTERRUPT 0x00004000
#define XP1 UNI_SEND 0x00008000
#define XP1 UNI_RECV 0x00010000
/*

* WinSock 2.0 extension manifest constants for
WSAJoinLeaf()

*/

#define JL_SENDER_ONLY 0x01
#define JL_RECEIVER_ONLY 0x02

#define JL_BOTH 0x04
/*
* WinSock 2.0 extension manifest constants for
WSASocket()
*/
#define WSA FLAG OVERLAPPED 0x01

#define WSA_FLAG_MULTIPOINT_C_ROOT 0x02
#define WSA_FLAG_MULTIPOINT_C_LEAF 0x04
#define WSA_FLAG_MULTIPOINT_D_ROOT 0x08
#define WSA_FLAG_MULTIPOINT_D_LEAF 0x10

/* Socket function prototypes */

#ifdef _ cplusplus

extern "C" {

#endif

SOCKET PASCAL FAR accept (SOCKET s, struct sockaddr FAR
*addr,

int FAR *addrlen);

int PASCAL FAR bind (SOCKET s, const struct sockaddr FAR
*addr, int namelen);

int PASCAL FAR closesocket (SOCKET s);
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int PASCAL FAR connect (SOCKET s, const struct sockaddr FAR
*name, int namelen);

int PASCAL FAR ioctlsocket (SOCKET s, long cmd, u_long FAR
*argp);

int PASCAL FAR getpeername (SOCKET s, struct sockaddr FAR
*name,

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

int FAR * namelen);
int PASCAL FAR getsockopt (SOCKET s, int level, int optname,

char FAR * optval, int FAR

*optlen);
u_long PASCAL FAR htonl (u_long hostlong);
u_short PASCAL FAR htons (u_short hostshort);
unsigned long PASCAL FAR inet_addr (const char FAR * cp);
char FAR * PASCAL FAR inet_ntoa (struct in_addr in);
int PASCAL FAR listen (SOCKET s, int backlog);
u_long PASCAL FAR ntohl (u_long netlong);

u_short PASCAL FAR ntohs (u_short netshort);

int PASCAL FAR recv (SOCKET s, char FAR * buf, int len, int
flags);

int PASCAL FAR recvfrom (SOCKET s, char FAR * buf, int len,
int flags,
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struct sockaddr FAR *from, int FAR
* fromlen);

int PASCAL FAR select (int nfds, fd_set FAR *readfds, fd_set
FAR *writefds,

fd_set FAR *exceptfds, const struct
timeval FAR *timeout);

int PASCAL FAR send (SOCKET s, const char FAR * buf, int
len, int flags);

int PASCAL FAR sendto (SOCKET s, const char FAR * buf, int
len, int flags,

const struct sockaddr FAR *to, int
tolen);

int PASCAL FAR setsockopt (SOCKET s, int level, int optname,
const char FAR * optval, int

optlen);

int PASCAL FAR shutdown (SOCKET s, int how);

SOCKET PASCAL FAR socket (int af, int type, int protocol);

/* Database function prototypes */

struct hostent FAR * PASCAL FAR gethostbyaddr(const char FAR

* addr,

int len, int
type);

struct hostent FAR * PASCAL FAR gethostbyname(const char FAR
* name);

int PASCAL FAR gethostname (char FAR * name, int namelen);

struct servent FAR * PASCAL FAR getservbyport(int port,
const char FAR * proto);
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struct servent FAR * PASCAL FAR getservbyname(const char FAR
* name,

const char FAR
* proto);

struct protoent FAR * PASCAL FAR getprotobynumber(int
proto);

struct protoent FAR * PASCAL FAR getprotobyname(const char
FAR * name);

/* Microsoft Windows Extension function prototypes */

int PASCAL FAR WSAStartup(WORD wVersionRequired, LPWSADATA
IpWSAData);

int PASCAL FAR WSACleanup(void);
void PASCAL FAR WSASetLastError(int iError);
int PASCAL FAR WSAGetLastError(void);
BOOL PASCAL FAR WSAlsBlocking(void);
int PASCAL FAR WSAUnhookBlockingHook(void);
FARPROC PASCAL FAR WSASetBlockingHook(FARPROC IpBlockFunc);
int PASCAL FAR WSACancelBlockingCall(void);
HANDLE PASCAL FAR WSAAsyncGetServByName(HWND hWnd, u_int
wMsg,

const char FAR *
name,

const char FAR *
proto,

char FAR * buf, int
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buflen);

HANDLE PASCAL FAR WSAAsyncGetServByPort(HWND hWnd, u_int
wMsg, int port,

const char FAR *
proto, char FAR * pbuf,

int buflen);

HANDLE PASCAL FAR WSAAsyncGetProtoByName(HWND hWnd, u_int
wMsg,

const char FAR *
name, char FAR * buf,

int buflen);

HANDLE PASCAL FAR WSAAsyncGetProtoByNumber(HWND hWnd, u_int
wMsg,

int number, char
FAR * buf,

int buflen);

HANDLE PASCAL FAR WSAAsyncGetHostByName(HWND hWnd, u_int
wMsg,

const char FAR *
name, char FAR * buf,

int buflen);

HANDLE PASCAL FAR WSAAsyncGetHostByAddr(HWND hWnd, u_int
wMsg,

const char FAR *
addr, int len, int type,

const char FAR *
buf, int buflen);

int PASCAL FAR WSACancelAsyncRequest(HANDLE
hAsyncTaskHandle);

int PASCAL FAR WSAAsyncSelect(SOCKET s, HWND hWnd, u_int
wMsg,
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long IEvent);

/*

* WinSock 2.0 extension data type for the condition
function in WSAAccept()

*/

typedef int (CALLBACK * LPCONDITIONPROC) (LPWSABUF
IpCallerld,

LPWSABUF
IpCallerData,

LPQOS 1pSQOS,

LPQOS 1pGQOS,

LPWSABUF
IpCalleeld,

LPWSABUF
IpCalleeData,

GROUP FAR * g,

DWORD
dwCal IbackData) ;

/* WinSock 2.0 APl new function prototypes */

SOCKET WSAAPI WSAAccept (SOCKET s,
struct sockaddr FAR *addr,
int FAR *addrlen,
LPCONDITIONPROC IpfnCondition,
DWORD dwCal IbackData);

BOOL WSAAPI WSACloseEvent (WSAEVENT hEvent);

int WSAAPI WSAConnect (SOCKET s,
const struct sockaddr FAR *name,
int namelen,
LPWSABUF IpCallerData,
LPWSABUF IpCalleeData,
LPQOS [1pSQos,
LPQOS IpGQOS);
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WSAEVENT WSAAPI WSACreateEvent (VOID);

SOCKET WSAAPI WSADuplicateSocket(SOCKET s,
WSATASK hTargetTask);

int WSAAPI WSAEnumNetworkEvents (SOCKET s,
WSAEVENT hEventObject,
LPWSANETWORKEVENTS
IpNetworkEvents,

LPINT IpiCount);

int WSAAPI WSAEnumProtocols (LPDWORD IpdwProtocols,
LPVOID IpProtocolBuffer,
LPDWORD IpdwBufferLength);

int WSAAPI WSAEventSelect (SOCKET s,
WSAEVENT hEventObject,
long INetworkEvents);

BOOL WSAAPI WSAGetOverlappedResult (SOCKET s,
LPWSAOVERLAPPED
IpOverlapped,
LPDWORD IpcbTransfer,
BOOL fWait,
LPDWORD IpdwFlags);

BOOL WSAAPI WSAGetQOSByname (SOCKET s,
LPWSABUF 1pQOSName,
LPQOS 1pQ0S);

u_long WSAAPI WSAHtonl (SOCKET s,
u_long hostlong);

u_short WSAAPI WSAHtons (SOCKET s,
u_short hostshort );

int WSAAPI WSAloctl (SOCKET s,
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DWORD dwloControlCode,

LPVOID IpviInBuffer,

DWORD cblInBuffer,

LPVOID IpvOutBuffer,

DWORD cbOutBuffer,

LPDWORD IpchBytesReturned,

LPWSAOQVERLAPPED IpOverlapped,

LPWSAOVERLAPPED_COMPLETION_ROUTINE
IpCompletionRoutine);

SOCKET WSAAPI WSAJoinLeaf (SOCKET s,
const struct sockaddr FAR * name,
int namelen,
LPWSABUF IpCallerData,
LPWSABUF IpCalleeData,
LPQOS [1pSQos,
LPQOS 1pGQOS,
int iFlags);

u_long WSAAPI WSANtohl (SOCKET s,
u_long netlong );

u_short WSAAPI WSANtohs (SOCKET s,
u_short netshort );

int WSAAPI WSARecv (SOCKET s,
LPWSABUF IpBuffesr,
DWORD dwBufferCount,
LPDWORD IpNumberOfBytesRecvd,
LPINT IpFlags,
LPWSAQVERLAPPED IpOverlapped,
LPWSAOVERLAPPED_COMPLETION_ROUTINE
IpCompletionRoutine);

int WSAAPI WSARecvDisconnect (SOCKET s,

LPWSABUF
IpInboundDisconnectData);
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int WSAAPI WSARecvFrom (SOCKET s,
LPWSABUF IpBuffers,
DWORD dwBufferCount,
LPDWORD IpNumberOfBytesRecvd,
LPINT IpFlags,
LPVOID IpFrom,
LPINT IpFromlen,
LPWSAQVERLAPPED IpOverlapped,
LPWSAOVERLAPPED_COMPLETION_ROUTINE
IpCompletionRoutine);

BOOL WSAAPI WSAResetEvent(WSAEVENT hEvent);

int WSAAPI WSASend (SOCKET s,

LPWSABUFIpBuffers,

DWORD dwBufferCount,

LPDWORD IpNumberOfBytesSent,

int iFlags,

LPWSAQVERLAPPED IpOverlapped,

LPWSAOVERLAPPED_COMPLETION_ROUTINE
IpCompletionRoutine);

int WSAAPI WSASendDisconnect (SOCKET s,
LPWSABUF
IpOutboundDisconnectData );

int WSAAPI WSASendTo (SOCKET s,

LPWSABUFIpBuffers,

DWORD dwBufferCount,

LPDWORD IpNumberOfBytesSent,

int iFlags,

LPVOID IpTo,

int iTolen,

LPWSAQVERLAPPED IpOverlapped,

LPWSAOVERLAPPED_COMPLETION_ROUTINE
IpCompletionRoutine);

BOOL WSAAPI WSASetEvent(WSAEVENT hEvent);
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SOCKET WSAAPI WSASocket (int af,
int type,
int protocol,
LPPROTOCOL_INFO IpProtocollInfo,
GROUP g,
int iFlags);

DWORD WSAAPI WSAWaitForMultipleEvents(DWORD cEvents,
const WSAEVENT FAR *
IphEvents,
BOOL fwaitAll,
DWORD dwTimeout,
BOOL fAlertable);

#ifdef _ cplusplus

}
#endif

/* Microsoft Windows Extended data types */
typedef struct sockaddr SOCKADDR;

typedef struct sockaddr *PSOCKADDR;

typedef struct sockaddr FAR *LPSOCKADDR;

typedef struct sockaddr_in SOCKADDR_IN;
typedef struct sockaddr_in *PSOCKADDR_IN;
typedef struct sockaddr_in FAR *LPSOCKADDR_IN;

typedef struct linger LINGER;
typedef struct linger *PLINGER;
typedef struct linger FAR *LPLINGER;

typedef struct in_addr IN_ADDR;
typedef struct in_addr *PIN_ADDR;
typedef struct in_addr FAR *LPIN_ADDR;

typedef struct fd_set FD_SET;
typedef struct fd_set *PFD_SET;
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typedef struct fd_set FAR *LPFD_SET;

typedef struct hostent HOSTENT;
typedef struct hostent *PHOSTENT;
typedef struct hostent FAR *LPHOSTENT;

typedef struct servent SERVENT;
typedef struct servent *PSERVENT;
typedef struct servent FAR *LPSERVENT;

typedef struct protoent PROTOENT;
typedef struct protoent *PPROTOENT;
typedef struct protoent FAR *LPPROTOENT;

typedef struct timeval TIMEVAL;
typedef struct timeval *PTIMEVAL;
typedef struct timeval FAR *LPTIMEVAL;

/*
* Windows message parameter composition and decomposition
* macros.
*
* WSAMAKEASYNCREPLY 1s intended for use by the Windows
Sockets implementation
* when constructing the response to a WSAAsyncGetXByY()
routine.
*/
#define WSAMAKEASYNCREPLY (buflen,error)
MAKELONG(buflen,error)
/*
* WSAMAKESELECTREPLY is intended for use by the Windows
Sockets implementation
* when constructing the response to WSAAsyncSelect().
*/
#define WSAMAKESELECTREPLY(event,error)
MAKELONG(event,error)
/*
* WSAGETASYNCBUFLEN 1s intended for use by the Windows
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Sockets application

* to extract the buffer length from the IParam in the
response

* to a WSAAsyncGetXByY().

*/
#define WSAGETASYNCBUFLEN(IParam) LOWORD(IParam)
/*

* WSAGETASYNCERROR is intended for use by the Windows
Sockets application

* to extract the error code from the IParam in the response
* to a WSAGetXByY().

*/
#define WSAGETASYNCERROR(IParam) HIWORD(IParam)
/*

* WSAGETSELECTEVENT 1is intended for use by the Windows
Sockets application

* to extract the event code from the IParam in the response
* to a WSAAsyncSelect().

*/
#define WSAGETSELECTEVENT(IParam) LOWORD(IParam)
/*

* WSAGETSELECTERROR 1s intended for use by the Windows
Sockets application

* to extract the error code from the IParam in the response
* to a WSAAsyncSelect().

*/

#define WSAGETSELECTERROR(IParam) HIWORD(IParam)

#endift /* _WINSOCK2API_ */
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B.3 Winsock.def

; File: winsock.def

; System: MS-Windows 3.x

; Summary: Module definition file for Windows Sockets DLL.
LIBRARY WINSOCK ; Application®s module name

DESCRIPTION "BSD Socket API for Windows*®

EXETYPE WINDOWS ; required for all windows
applications

STUB "WINSTUB.EXE®™ ; generates error message if
application

; 1S run without Windows

;CODE can be FIXED in memory because of potential upcalls
CODE PRELOAD FIXED

;DATA must be SINGLE and at a FIXED location since this is a DLL

DATA PRELOAD FIXED SINGLE
HEAPSIZE 1024
STACKSIZE 16384

; All functions that will be called by any Windows routine
; must be exported. Any additional exports beyond those defined
; here must have ordinal numbers 1000 or above.

EXPORTS
accept 01
bind 02
closesocket 03
connect 04
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getpeername 05
getsockname 06
getsockopt 07
htonl @8
htons @9
inet_addr @10
inet_ntoa 011
ioctlsocket @12
listen @13
ntohl 014
ntohs @15
recv @16
recvfrom @17
select @18
send @19
sendto @20
setsockopt @21
shutdown @22
socket 023
gethostbyaddr @51
gethostbyname @052
getprotobyname @53
getprotobynumber 054
getservbyname @55
getservbyport 056
gethostname @57
WSAAsyncSelect @101
WSAAsyncGetHostByAddr ©102
WSAAsyncGetHostByName ©103
WSAAsyncGetProtoByNumber 0104
WSAAsyncGetProtoByName @105
WSAAsyncGetServByPort 0106
WSAAsyncGetServByName 0107
WSACancelAsyncRequest ©108
WSASetBlockingHook @109

WSAUnhookBlockingHook @110
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WSAGetLastError @111

WSASetLastError 0112
WSACancelBlockingCall @113
WSAlIsBlocking 0114
WSAStartup @115
WSACleanup @116
__WSAFDIsSet @151
WEP @500 RESIDENTNAME

;eof

278



(&D) “ TCP/IP " ,1993
(@) “ " 1994

(3) Martin Hall “ Windows Sockets An Open Interface for Network
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