Winsock
Winsock
Winsock 2
getsockopt 10
10
6.1 IP
Internet Protocol, IP
LAN
WAN IP
TCP UDP IP
6.1.1 TCP
“ " Transmission Control Protocol, TCP
TCP TCP
6.1.2 UDP
“ " User Datagram Protocol, UDP UDP

TCP UDP IP TCP/IP UDP/IP Winsock
AF_INET IP Winsock 1.h  Winsock 2.h
6.1.3

IP 1P 32 “ IPv4 "

TCP UDP P
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P Winsock

SOCKADDR_IN P
struct sockaddr_in
{

short sin_family;

u_short sin_port;

struct in_addr sin_addr;

char sin_zero[8];
};

sin_family AF_INET Winsock IP

IP 6 IP P 16 |Pv4
IPv6 Winsock
IPv6 Win32 I1Pv6 Windows

2000 “ " IPv6 http://research.
microsoft.com/mstripv6/ 6

TCP UDP sin_port
FTP HTTP *“ ”
“ IANA " RFC 1700

= 0-1023 IANA
s 1024~49151 IANA

m 49152~65535
1024~49151
49152~65535 IANA
bind API
Winsock WSAEADDRINUSE 7 Winsock
SOCKADDR_IN sin_addr P 4
IP 1P
“ ” ab.c.d
4 sin_ zero
SOCKADDR_IN SOCKADDR
inet_addr IP 32

unsigned long inet_addr(
const char FAR *cp
)i
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cp IP

32

INADDR_ANY

INADDR_BROADCAST IP
SO_BROADCAST

“ ”

big-endian “ "

little-endian

UDP
9

Intel 86 “ !

API
u_long htonl(u_long hostlong);

int WSAHton1(
SOCKET s,
u_long hostlong,
u_long FAR * 1pnetlong
)

u_short htons(u_short hostshort);

int WSAHtons(

SOCKET s,

u_short hostshort,

u_short FAR * 1pnetshort
):
htonl

WSAHtonl hostlong

WSAHtonl
htons WSAHtons hostshort

2 WSAHtons

[pnetiong

u_long ntohl(u_long netiong);

int WSANtohl(
SOCKET s,
u_long netlong,
u_long FAR * 1phostlong

host-byte

network-byte

4 htonl

2 htons
I pnetshort
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);
u_short ntohs(u_short netshort);

int WSANtohs(
SOCKET s,
u_short netshort,
u_short FAR * 1phostshort
);
inet_addr htons
SOCKADDR_IN

SOCKADDR_IN InternetAddr;
INT nPortld = 5150;

InternetAddr.sin_family = AF_INET;
// Convert the proposed dotted Internet address 136.149.3.29
// to a 4-byte integer, and assign it to sin_addr

InternetAddr.sin_addr.s_addr = inet_addr("136.149.3.29");

// The nPortld variable is stored in host-byte order. Convert
// nPortld to network-byte order, and assign it to sin_port.

InternetAddr.sin_port = htons(nPortld);

6.1.4
P TCP UDP IP TCP
IP AF_INET SOCK_STREAM
socket WSA Socket 0
s = socket(AF_INET, SOCK_STREAM, 9);
s = WSASocket(AF_INET, SOCK_STREAM, @, NULL, @,
WSA_FLAG_OVERLAPPED);
UDP IP
socket SOCK_STREAM W SA Socket IP
SOCK_RAW 13 SOCK_RAW
6.1.5
Winsock IP IP IP
IP
Winsock IP
Windows gethostbyname WSAAsynGetHostByName API
HOSTENT
struct hostent ’
{
char FAR = h_name;

char FAR * FAR # h_aliases;
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short h_addrtype;
short h_length;
char FAR * FAR * h_addr_list;
1;
h_name
13 ” FQD N
IP h_aliases
h_addrtype h_length

h_addr_list IP

gethostbyname API

struct hostent FAR * gethostbyname (
const char FAR * name

);
name

HOSTENT HOSTENT

WSAAsyncGetHostByName API

Windows
HANDLE WSAAsyncGetHostByName(
HWND hWnd,
unsigned int wMsg,
const char FAR * name,
char FAR * buf,
int buflen
)
bwnd
name
HOSTENT
MAXGETHOSTSTRUCT
gethostbyaddr
IP

gethostbyaddr

struct HOSTENT FAR * gethostbyaddr(
const char FAR * addr,
int len,
int type

):

addr IP

type
WSAAsyncGetHostByAddr API

AF_INET
gethostbyaddr

gethostbyname
WSAAsynGetHostByName

" DNS

h_addr_list

wMsg
buf
HOSTENT

WSAAsynGetHostByName API
IP

len addr
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IP
TCP UDP
“ K TCP
TCP SPX 21 FTP 80 FTTP
1~1023
TCP 1023
getservbyname WSAAsyncGetServByName
services Windows 95 Windows 98
WINDOWS Windows NT Windows 2000 WINDOWS
\System32\Drivers\Etc getservbyname
struct servent FAR * getservbyname(
const char FAR * name,
const char FAR * proto
);
name FTP
name “ ftp” proto name
WSAAsyncGetServByName getservbyname
Windows 2000 TCP UDP
WSA SetService IP API

WSALookupServiceBegin - WSAL ookupServiceNext
WSA L ookupServiceEnd 10

6.2

IrSock Windows

Windows 98 Windows 2000

6.2.1

“ " Infrared Data Association, IrDA

IrDA

IrDA Winsock

IrSock

TCP/IP IP IrSock

typedef struct sockaddr_irda {
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u_short irdaAddressFamily;
u_char irdaDevicelID[4];
char irdaServiceName[25];

} SOCKADDR_IRDA;

irdaAddressFamily AF _IRDA irdaDevicelD 4
IrSock
IrDA
irdaServiceName
6.2.2
“ IrDA LSAP-SEL " * " |IAS
IAS LSAP-SEL
IP
L SAP-SEL
LSAP-SEL" ” IrDA Win32
LSAP-SEL 1 127 IAS
WINS LSAP-SEL
IAS
MyServer SOCKADDR_IRDA
IAS
MyServer [rDA:TinyTP:Lsap-SEL 3 LSAP-SEL
LSAP-SEL
SOCKADDR_IRDA IAS MyServer
IrDA:TinyTP:Lsap-SEL IAS 3 getsocketopt
IRLMP_IAS QUERY IAS
IAS
LASP-SEL IAS IAS IrDA
SOCKADDR_IRDA L SAP-SEL -xxx
IAS XXX 1 127
LSAP-SEL LSAP-SEL
IAS LSAP-SEL
6.2.3
Windows CE Windows 98 Windows
2000 Windows CE IrSock
Windows 98 Windows 2000 IrSock
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Windows CE AF .irda.h
IrSock
Af_irda.h
getsockopt IRLMP_ENUM_DEVICE
DEVICELIST optval Windows 98 Windows
2000 Windows CE
typedef struct _WINDOWS_DEVICELIST
{
ULONG numDevice;

WINDOWS_IRDA_DEVICE_INFO Device[1l];
} WINDOWS_DEVICELIST, *PWINDOWS_DEVICELIST, FAR *LPWINDOWS_DEVICELIST;

typedef struct _WCE_DEVICELIST

{

ULONG numDevice;
WCE_IRDA_DEVICE_INFO Device[l]:

} WCE_DEVICELIST, *PWCE_DEVICELIST;

Windows 98 Windows 2000 Windows CE Windows 98
Windows 2000 WINDOWS_ IRDA _DEVICE_INFO WCE_
IRDA_DEVICE_INFO #define
DEVICELIST IRDA_DEVICE_INFO

typedef struct _WINDOWS_IRDA_DEVICE_INFC

{

u_char dirdaDevicelID[4];
char irdaDeviceName[22];
u_char irdaDeviceHintsl;
u_char irdaDeviceHints2;
u_char irdaCharSet;
} WINDOWS_IRDA_DEVICE_INFO, *PWINDOWS_IRDA_DEVICE_INFO,
FAR *LPWINDOWS_IRDA_DEVICE_INFO;

typedef struct _WCE_IRDA_DEVICE_INFO
{
u_char irdaDevicelID[4];
char irdaDeviceName[22];
u_char Reserved[2];
} WCE_IRDA_DEVICE_INFO, *PWCE_IRDA_DEVICE_INFO;

#define IRDA_DEVICE_INFO
IRLMP_ENUM_DEVICES
getsockopt ID
SOCKET sock;
DEVICELIST devlist;
DWORD dwListLen=sizeof (DEVICELIST);

sock = WSASocket(AF_IRDA, SOCK_STREAM, @, NULL, @,
WSA_FLAG_OVERLAPPED);

devlList.numDevice = 0;
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dwRet = getsockopt(sock, SOL_IRLMP, IRLMP_ENUMDEVICES,
(char *)&devList, &dwlListLen);

getsockopt DEVICELIST numDevice 0
numDevice 0 Device IRDA_DEVICE_INFO
getsockopt
Sleep
IrSock
1) AF_IRDA SOCK_STREAM
2) SOCKADDR_IRDA
3) SOCKADDR_IRDA bind
4) backlog listen
5) accept
IrSock
1) AF_IRDA SOCK-STREAM
2) IRLMP_ENUM_DEVICES getsockopt
3) ID SOCKADDR_ IRDA
4) SOCKADDR_IRDA connect 3
4
6.2.4 IAS
IAS
IRLMP_IAS QUERY
getsockopt IAS QUERY
Windows 98 Windows 2000 Windows CE

typedef struct _WINDOWS_IAS_QUERY
{

u_char irdaDevicelID[4];

char irdaClassName[ IAS_MAX_CLASSNAME];
char irdaAttribName[ IAS_MAX_ATTRIBNAME];
u_long irdaAttribType;

union

LONG  irdaAttriblInt;
struct
{
u_long Len;
u_char  OctetSeq[IAS_MAX_OCTET_STRINGI;
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} irdaAttribOctetSeq:

struct

{
u_long Len;
u_long CharSet;
u_char UsrStr[IAS_MAX_USER_STRING];

} irdaAttribUsrStr;

} irdaAttribute;
} WINDOWS_IAS_QUERY, *PWINDOWS_IAS_QUERY,
FAR *LPWINDOWS_IAS_QUERY;

typedef struct _WCE_IAS_QUERY

{

u_char irdaDeviceID[4];
char irdaClassName[61];
char irdaAttribName[61];
u_short irdaAttribType;
union
{

int irdaAttribInt;

struct

{

int Len;

u_char OctetSeq[l];
u_char Reserved[3];
} irdaAttribOctetSeq;
struct
{
int Len;
u_char CharSet;
u_char  UsrStr[l]:
u_char Reserved[2];
} irdaAttribUsrStr;
} irdaAttribute:
} WCE_IAS_QUERY, #*PWCE_IAS_QUERY;

LSAP-SEL irdaClassName
SEL [rDA:IrLMP:LsapSel irdaAttributeName
irdaDevicel D
6.2.5
IrSock

socket WSASocket

Winsock 1.1 Windows CE socket
s = socket (AF_IRDA, SOCK_STREAM, 0);

s = WSASocket(AF_IRDA, SOCK_STREAM, @, NULL, @,
WSA_FLAG_OVERLAPPED);

IRDA_PROTO_SICK_STREAM

LSAP-

AF_IRDA
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AF_IRDA
6.2.6
IrDA SO_socket SO_LINGER
IrSock AF_IRDA
9 9
6.3 IPX/SPX
“ " IPX Novell NetWare
IPX
IPX IPX “ "
SPX SPX |1 SPX IPX Winsock
Windows IPX Windows 95 Windows 98 Windows NT
Windows 2000 Windows CE IPX
6.3.1
IPX IPX 4
IPX
6
IPX IPX
IPX Winsock SOCKADDR_IPX
Wsipx.h Winsock 2.h SOCKADDR _
IPX
typedef struct sockaddr_ipx
{
short sa_family;
char sa_netnum[4];
char sa_nodenum[6];
unsigned short sa_socket;
} SOCKADDR_IPX, *PSOCKADDR_IPX, FAR *LPSOCKADDR_IPX;
sa family AF_IPX sa_netnum 4 IPX
sa_nodenum 6 sa_socket
IPX
6.3.2
IPX IPX AF_IPX
NSPROTO _IPX socket WSA Socket

[
[

w
[}

NULL, @, WSA_FLAG_OVERLAPPED);

socket (AF_IPX, SOCK_DGRAM, NSPROTO_IPX);

WSASocket (AF_IPX, SOCK_DGRAM, NSPROTO_IPX,
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0
IPX
IPX
IPX SPX  SPX Il socket
W SA Socket SOCK_SEQPACKET
SOCK_STREAM NSPROTO_SPX NSPROTO_SPX Il
SOCK_STREAM
TCP/IP 2000
2000 SPX  SPX Il
SPX SOCK_ STREAM
Winsock recv.  WSARecv SOCK_STREAM
recv
SOCK_SEQPACKET
1
IPX bind SOCKADDR_IPX
bind IPX
Windows 95
Windows 98 Windows NT Windows 2000
getsockname

SOCKET sdServer;
SOCKADDR_IPX IPXAddr;
int addrlen = sizeof(SOCKADDR_IPX);

if ((sdServer = socket (AF_IPX, SOCK_DGRAM, NSPROTO_IPX))
== INVALID_SOCKET)
{
printf(“socket failed with error %d\n",
WSAGetLastError());
return;
}

ZeroMemory (&IPXAddr, sizeof(SOCKADDR_IPX));
IPXAddr.sa_family = AF_IPX; .
IPXAddr.sa_socket = htons(5150);
if (bind(sdServer, (PSOCKADDR) &IPXAddr, sizeof(SOCKADDR_IPX))

== SOCKET_ERROR)
{

printf("bind failed with error %d\n",

WSAGetLastError());
return;



China=pubecom

Winsock API

if (getsockname((unsigned) sdServer, (PSOCKADDR) &IPXAddr, &addrlen)
== SOCKET_ERROR)
{
printf("getsockname failed with error %d",
WSAGetLastError());
return;
}

// Print out SOCKADDR_IPX information returned from
// getsockname()

2.
IPX IPX
Windows 95 Windows 98 Windows NT Windows 2000
Windows 95 Windows 98
Windows NT  Windows 2000 NetWare IPX
SOCKADDR_IPX sa nethum  sa_nodenum
0 IPX
A
B
3. Winsock IPX
NSPROTO_IPX Winsock I1PX IPX
IPX Novell IPX

= 0lh RIP

m 04h SAP

= 05h SPX

s 11h NetWare Core NCP

m 14h Novell NetBIOS

IPX NSPROTO_IPX + N socket API n
04h SAP IPX

socket

s = socket(AF_IPX, SOCK_DGRAM, NSPROTO_IPX + 0x04):

4,

Winsock IPX
IPX SAP IPX
10 Winsock 2

WSA SetService API SAP IPX

WSAAetService
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Winsock 2 API
WSALookupServiceBegin - WSAlookupServiceNext WSAlookupServiceEnd
IPX SAP
IPX SAP
SAP IPX SAP
6.4 NetBIOS
NetBIOS Winsock 1 NetBIOS
Winsock NetBIOS
NetBIOS LANA 1
Winsock NetBIOS
NetBIOS Winsock Windows NT  Windows 2000
Windows 95 Windows98 Windows CE
6.4.1
NetBlOS NetBlOS 1 NetBlIOS
NetBIOS
FOO FOO
Winsock NetBIOS Wsanetbs.h
fidefine NETBIOS_NAME_LENGTH 16
typedef struct sockaddr_nb
{
short snb_family;
u_short snb_type;
char snb_name[NETBIOS_NAME_LENGTH]:
} SOCKADDR_NB, *PSOCKADDR_NB, FAR *LPSOCKADDR_NB:
snb_family AF_NETBIOS snb_type
shb_type
f#tdefine NETBIOS_UNIQUE_NAME (0x0000)
ftidefine NETBIOS_GROUP_NAME (9xeea1)

snb_name NetBIOS

fidefine SET_NETBIOS_SOCKADDR(_snb, _type, _name, _port)
{
int _i;
(_snb)->snb_family = AF_NETBIOS;
(_snb)->snb_type = (_type);
for (_1 = 0; _i < NETBIOS_NAME_LENGTH - 1; _i++) {
(_snb)->snb_name[_i] = ' ';

PP

16
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} \
for (_i = 0; \
*((_name) + _i) I= "\@' \
8& _i < NETBIOS_NAME_LENGTH - 1; \
_i++) \
{ \
(_snb)->snb_name[_i] = *((_name)+_i); \
} \
(_snb)->snb_name[NETBIOS_NAME_LENGTH - 1] = (_port); \
);
_snb SOCKADDR_NB
snb_family AF_NETBIOS _type
NETBIOS UNIQUE_NAME NETBIOS GROUP_NAME _name NetBIOS
NETBIOS NAME_LENGTH 1
snb_name snb_name 16
_port
Winsock NetBIOS
TCP IrDA
NetBIOS
Winsock NetBIOS
6.4.2
LANA NetBIOS API
LANA NetBIOS
NetBIOS

socket WSA Socket

s = WSASocket(AF_NETBIOS, SOCK_DGRAM | SOCK_SEQPACKET, -Tlana,
NULL, @, WSA_FLAG_OVERLAPPED);

WSASocket type
SOCK_DGRAM SOCK_SEQPACKET protocol
LANA
WSAPROTOCOL _INFO
dwFlags WSA_FLAG_OVERLAPPED WSA Socket
WSA_FLAG_OVERLAPPED
LANA
Winsock LANA Winsock WSAEnumProtocols
NCBENUM Netbios
LANA 5 WSAEnumProtocols

NetBlIOS
dwNum = WSAEnumProtocols(NULL, 1pProtocolBuf, &dwBuflen);
if (dwNum == SOCKET_ERROR)
{
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// Error
} N
for (i = @; i < dwNum; i++)
{
// Look for those entries in the AF_NETBIOS address family
if (1pProtocolBuf[i].iAddressFamily == AF_NETBIOS)
{
// Look for either SOCK_SEQPACKET or SOCK_DGRAM
if (1pProtocolBuf[i].iSocketType == SOCK_SEQPACKET)
{
s[j++] = WSASocket (FROM_PROTOCOL_INFO,
FROM_PROTOCOL_INFO, FROM_PROTOCOL_INFO,
&1pProtocolBuf[i], @, WSA_FLAG_OVERLAPPED);

AF_NETBIOS
SOCK_SEQPACKET
SOCK_DGRAM
NetBIOS LANA WSAPROTOCOLS INFO
i Protocol LANA iProtocol 0x80000000 0 Winsock
i
6.5 AppleTalk
Winsock AppleTak
MAC AppleTalk AppleTalk NetBIOS
AppleTalk NetBIOS AppleTalk
6.5.1
AppleTalk
32
AppleTalk
AppleTalk Windows
AppleTalk “ " NBP
AppleTalk “ " RTMP AppleTalk

Winsock AppleTalk
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typedef struct sockaddr_at
{
USHORT sat_family;
USHORT sat_net;
UCHAR  sat_node;
UCHAR  sat_socket:
} SOCKADDR_AT, #PSOCKADDR_AT;

SOCKADDR_AT
bind connect WSAconnect Winsock
getsockopt setsockopt

6.5.2 AppleTalk

SO_REGISTER_NAME setsockopt AplpleTalk
WSH_NBP_NAME

typedef struct

{
CHAR ObjectNamelen;
CHAR ObjectName[MAX_ENTITY];
CHAR TypeNamelen;
CHAR TypeName[MAX_ENTITY];
CHAR ZoneNamelen;
CHAR ZoneName[MAX_ENTITY];

} WSH_NBP_NAME, *PWSH_NBP_NAME;

WSH REGISTER_NAME WSH _DEREGISTER_NAME
WSH_REMOVE_NAME WSH_NBP_NAME

AppleTalk

ffdefine MY_ZONE "E"
fidefine MY_TYPE "Winsock-Test-App”

fidefine MY_OBJECT "AppleTalk-Server"”
WSH_REGISTER_NAME atname;

SOCKADDR_AT ataddr;
SOCKET S;

//

// Fi1l in the name to register
//

strcpy(atname.ObjectName, MY_OBJECT);
atname.ObjectNamelLen = strlen(MY_OBJECT);
strcpy(atname.TypeName, MY_TYPE);
atname.TypeNamelen = strlen(MY_TYPE);
strcpy(atname.ZoneName, MY_ZONE);
atname.ZoneNamelLen = strlen(MY_ZONE);

s = socket (AF_APPLETALK, SOCK_STREAM, ATPROTO_ADSP);
if (s == INVALID_SOCKET)
{
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// Error
}
ataddr.sat_socket = 9;
ataddr.sat_family = AF_APPLETALK;
if (bind(s, (SOCKADDR *)&ataddr, sizeof(ataddr)) == SOCKET_ERROR)
{

// Unable to open an endpoint on the AppleTalk network
} .
if (setsockopt(s, SOL_APPLETALK, SO_REGISTER_NAME,.

(char *)&atname, sizeof(WSH_NBP_NAME)) == SOCKET_ERROR)

{
// Name registration failed!
}
MY_ZONE MY_TYPE MY_OBJECT
AppleTak ‘xR
“ ” AppleTak ADSP SOCK_STREAM
bind
sat_socket
bind
AppleTak SOL_APPLETALK “ level” SO_REGISTER_NAME
optname setsockopt
WSH_REGISTER_NAME setsockopt
Winsock
WSAEADDRINUSE 10048 0x02740h AppleTalk
6.5.3 AppleTalk
Winsock SO_LOOKUP_NAME
getsockopt AppleTalk WSA_LOOKUP_NAME

typedef struct

{
WSH_ATALK_ADDRESS  Address;
USHORT Enumerator;
WSH_NBP_NAME NbpName;

} WSH_NBP_TUPLE, *PWSH_NBP_TUPLE;

typedef struct _WSH_LOOKUP_NAME

{
// Array of NoTuple WSH_NBP_TUPLEs
WSH_NBP_TUPLE LookupTuple;
ULONG NoTuples;

} WSH_LOOKUP_NAME, *PWSH_LOOKUP_NAME;
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SO_LOOKUP_NAME getsockopt WSH_
LOOKUP_NAME LookupTuple WSH_NBP_NAME
getsockopt WSH_NBP_TUPLE AppleTalk
6-1 Atalknm,c AppleTalk
6-1 “ " AppleTalk
getsockopt SO LOOKUP ZONES SO _LOOKUP_
MY ZONE
6-1 AppleTalk
ffinclude <winsock.h>
f#include <atalkwsh.h>
f#include <stdio.h>
f#include <stdlib.h>
{idefine DEFAULT_ZONE Tt
jidefine DEFAULT_TYPE "Windows Sockets"
jidefine DEFAULT_OBJECT “AppleTalk-Server"

char szZone[MAX_ENTITY],
szType[MAX_ENTITY],
sz0bject[MAX_ENTITY];

BOOL bFindName = FALSE,
bListZones = FALSE,
bListMyZone = FALSE;

void usage()

{
printf("usage: atlookup [optionsI\n");
printf(" Name Lookup:\n");
printf(” -z:ZONE-NAME\Nn"™);
printf(” -t:TYPE-NAME\n");
printf(" -0:0BJECT-NAME\N");
printf("” List A11 Zones:\n");
printf(" -1z\n");
printf(" List My Zone:\n");
printf(" -Tm\n");
ExitProcess(1l);

}

void ValidateArgs(int argc, char x*argv)
{
int i

strcpy(szZone, DEFAULT_ZONE);
strcpy(szType, DEFAULT_TYPE):;
strcpy(szObject, DEFAULT_OBJECT);

for(i = 1; i < argc; i++)
{
if (strlen(argv[il]) < 2)
continue; .
if ((argv[il[@] == "-') || (argv[il[@] == *'/'))
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}

switch (tolower(argv[il[l1l]))
{
case 'z': // Specify a zone name
if (strlen(argv[i]) > 3)
strncpy(szZone, &argv[il[3], MAX_ENTITY);
bFindName = TRUE;
break;
case 't': // Specify a type name
if (strlen(argv[i]) > 3)
strncpy(szType, &argv[i][3], MAX_ENTITY);
bFindName = TRUE;
break;
case 'o0': // Specify an object name
if (strlen(argv{il) > 3)
strncpy(szObject, &argv[i1[3], MAX_ENTITY);
bFindName = TRUE;
break;
case '1': // List zones information
if (strlen(argv[i]) == 3)
// List all zones
if (tolower(argv[il[2]) == 'z')
bListZones = TRUE;
// List my zone
else if (tolower(argv[il[2]) == 'm")
bListMyZone = TRUE;
break;
default:
usage();

int main(int argc, char =**argv)

{

WSADATA wsd;

char cLookupBuffer[160001,
xpTupleBuffer = NULL;

PWSH_NBP_TUPLE pTuples = NULL;

PWSH_LOOKUP_NAME atlookup;

PWSH_LOOKUP_ZONES zonelookup;

SOCKET CH

DWORD dwSize = sizeof(cLookupBuffer);

SOCKADDR_AT ataddr;

int i;

// Load the Winsock library

1/

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

{
printf("Unable to load Winsock library!\n");
return 1;

}

ValidateArgs(argc, argv);
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atlookup = (PWSH_LOOKUP_NAME)cLookupBuffer;
zonelookup = (PWSH_LOOKUP_ZONES)cLookupBuffer;
if (bFindName) .

{
// Fi1l in the name to look up
1/
strcpy(atiookup->LookupTuple.NbpName.ObjectName, szObject);
atTookup->LookupTuple.NbpName.ObjectNamelLen =

strlen(szObject);

strcpy(atlookup->LookupTuple.NbpName.TypeName, szType);
atlookup->LookupTuple.NbpName.TypeNameLen = strien(szType);
strcpy(atlookup->LookupTuple.NbpName.ZoneName, szZone);
atlookup->LookupTuple.NbpName.ZoneNameLen = strlen(szZone);

}

// Create the AppleTalk socket

1/

s = socket(AF_APPLETALK, SOCK_STREAM, ATPROTO_ADSP);

if (s == INVALID_SOCKET)

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

}

// We need to bind in order to create an endpoint on the

// AppleTalk network to make our query from

//

ZeroMemory(&ataddr, sizeof(ataddr));

ataddr.sat_family = AF_APPLETALK;

ataddr.sat_socket = @;

if (bind(s, (SOCKADDR #)&ataddr, sizeof(ataddr)) ==

INVALID_SOCKET)

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

1

if (bFindName)
{
printf("Looking up: %s:%s@%s\n", szObject, szType, szZone);
if (getsockopt(s, SOL_APPLETALK, SO_LOOKUP_NAME,
(char *)atlookup, &dwSize) == INVALID_SOCKET)

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

printf("Lookup returned: %d entries\n",
atlookup->NoTuples);

//

// Our character buffer now contains an array of

// WSH_NBP_TUPLE structures after our WSH_LOOKUP_NAME

// structure

//

pTupleBuffer = (char *)cLookupBuffer +
sizeof (WSH_LOOKUP_NAME) ;

pTuples = (PWSH_NBP_TUPLE) pTupleBuffer;
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for(i = @; i < atlookup->NoTuples; i++)
{

ataddr.sat_family = AF_APPLETALK;
ataddr.sat_net pTuples[i].Address.Network;
ataddr.sat_node pTuples[i].Address.Node;
ataddr.sat_socket = pTuples[i].Address.Socket;
printf("server address = %¥1x.%1x.%1x.\n",
ataddr.sat_net,
ataddr.sat_node,

ataddr.sat_socket);

1
1
else if (bListZones)
{
// It is very important to pass a sufficiently big buffer
// for this option. Windows NT 4 SP3 blue screens if it
// is too small. '
!/
if (getsockopt(s, SOL_APPLETALK, SO_LOOKUP_ZONES,
(char =)atlookup, &dwSize) == INVALID_SOCKET)
( :
printf("getsockopt(SO_LOOKUP_NAME) failed: %d\n",
WSAGetLastError());
return 1;
}
printf("Lookup returned: %d zones\n", zonelookup->NoZones);
//
// The character buffer contains a list of null-separated
// strings after the WSH_LOOKUP_ZONES structure
//
pTupleBuffer = (char *)clLookupBuffer +
sizeof (WSH_LOOKUP_ZONES);
for(i = 0; i < zonelookup->NoZones; i++)
{
printf("%3d: '%s'\n", i+l, pTupleBuffer);
while (#pTupleBuffer++);

}

else if (bListMyZone)
{
// This option returns a simple string
//
if (getsockopt(s, SOL_APPLETALK, SO_LOOKUP_MYZONE,
(char *)cLookupBuffer, &dwSize) == INVALID_SOCKET)
{
printf("getsockopt (SO_LOOKUP_NAME) failed: %d\n",
WSAGetLastError());
return 1;
}
printf("My Zone: '%s'\n", cLookupBuffer);
}
else
usage();

WSACleanup();
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return 9;
}
AppleTak SO_LOOKUP_MYZONE SO_LOOKUP_
ZONES SO_LOOKUP_NAME— getsockopt
getsockopt
6-1
SO_LOOKUP_NAME cLookupBuffer getsockopt
PWSH_LOOKUP_NAME
getsockopt pTupleBuffer
WSH_LOOKUP_NAME
PWSH_NBP_TUPLE WSH AppleTalk
WSH_NBP_TUPLE
AppleTalk 9
6.5.4
AppleTak Winsock 1.1
AppleTak Atalkwh.h
WSAEnumProtocol s WSAPROTOCOL_INFO
socket WSA Socket AppleTak
6-1
6-1 AppleTalk
MSAFD AppleTalk| ADSP] SOCK_RDM ATPROTO_ADSP
MSAFD AppleTalk SOCK_STREAM ATPROTO_ADSP
[ADSP][Pseudo-Stream]
MSAFD AppleTalk[PAP] AF_APPLETALK SOCK_RDM ATPROTO_PAP
MSAFD AppleTalk|RTMP] SOCK_DGRAM DDPPROTO_RTMP
MSAFD AppleTak [ZIP] SOCK_DGRAM DDPPROTO_ZIP
6.6 ATM
ATM Windows 98  Windows 2000
Winsock 2 ATM LAN WAN
ATM
VC QO0Ss Winsock ATM
ATM ATM 6-1
ATM
ATM ATM

ATM ATM
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ATM P ATM P
1P ATM IP
“ ” 12
ATM
ATM
ATM
ATM
ATM
6-1 ATM
6.6.1
ATM UNI NNI UNI
ATM NNI
n UNI ATM
ATM ATM
ATM
= NNI ATM
Winsock ATM UNI
Windows 2000 Windows 98 SP1 Winsock UNI 3.1
Winsock “ " SAP ATM
ATM UNI “ " ATM
ATM ATM
SAP Winsock SOCKADDR_ATM
SAP Winsock UNI ATM
SAP ATM Winsock

SOCKADDR_ATM

typedef struct sockaddr_atm
{
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u_short satm_family;
ATM_ADDRESS satm_number;
ATM_BLLI satm_bl1i;
ATM_BHLI satm_bhli;
} sockaddr_atm, SOCKADDR_ATM, #*PSOCKADDR_ATM, #*LPSOCKADDR_ATM;
satm_family AF_ATM satm_number ATM —_—
E.164 *“ " NSAP ATM ATM_ADDRESS
NSAP “ NASP ATM " AESA ATM_ADDRESS

typedef struct
{

DWORD AddressType;

DWORD NumofDigits;

UCHAR Addr[ATM_ADDR_SIZE];
} ATM_ADDRESS;

AddressType E.164 ATM_E164
NSAP ATM_NSAP
SAP AddressType 6-2
NumofDigits ATM_ADDR_SIZE Addr ATM
20 E.164 NASP
SOCKADDR_ATM satm_blli  satm_bhli ATM
" BLLI “ " BLLI ATM
BLLI BHIL ATM Form |ETF
ATM LAN
ATM IP ATM UNI 3.1
ATM Form |ETF http://www.ietf.org
6-2 ATM

ATM_ADDRESS AddressType

ATM_E164 E.164 SAP
ATM_NSAP NSAP  ATM AESA SAP
SAP_FIELD_ANY_AESA_SEL NSAP  ATM
SAP
SAP_FIELD_ANY_AESA_REST NSAP
SAP
BHLI BLLI

typedef struct

{
DWORD HighLayerInfoType;
DWORD HighLayerInfolLength;
UCHAR HighlLayerInfo[8];

} ATM_BHLI;

typedef struct
{
DWORD Layer2Protocol;
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DWORD Layer2UserSpecifiedProtocol;
DWORD Layer3Protocol;
DWORD Layer3UserSpecifiedProtocol;
DWORD Layer3IPI;
UCHAR SnapID[5];
} ATM_BLLI;
ATM
Winsock BHLI BLLI SAP_FIELD_ABSENT
s ATM_BLLI—
s ATM_BLLI—
s ATM_BHLI— HighLayerInfoType
SOCKADDR_ATM NSAP SAP
SOCKADDR_ATM atm_addr;
UCHAR MyAddress[ATM_ADDR_SIZE]:
atm_addr.satm_family = AF_ATM;
atm_addr.satm_number.AddressType = ATM_NSAP;
atm_addr.satm_number.NumofDigits = ATM_ADDR_SIZE;
atm_addr.satm_b11i.Layer2Protocol = SAP_FIELD_ABSENT;
atm_addr.satm_bl11i.Layer3Protocol = SAP_FIELD_ABSENT;
atm_addr.satm_bh1i.HighLayerInfoType = SAP_FIELD_ABSENT;
memcpy (&atm_addr.satm_number.Addr, MyAddress, ATM_ADDR_SIZE);
ATM ASCII 40
ATM_ADDRESS NSAP E.164 20 ATM_NSAP
A7000580FFE1000000F21A1D540000D10FED5800
20 Winsock
API WSAStringToAddress 40 ATM ASCII
ATM_ADDRESS API
ASCII 6-2 AtoH
Winsock 7
6-2 ATM
!/
// Function: AtoH
//

// Description: This function coverts the ATM
// address specified in string (ASCII) format to
// binary (hexadecimal) format
//
void AtoH(CHAR *szDest, CHAR #szSource, INT iCount)
{

while (iCount--)

{

*szDest++ = ( BtoH ( *szSource++ ) << 4 )
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}

1/
1/
1/
1/
/1
//
1/

+ BtoH ( *szSource+t+ );

1
return;

Function: BtoH

Description: This function returns the equivalent
binary value for an individual character specified
in ASCII format

UCHAR BtoH( CHAR ch )

{

if ( ¢ch >= '0' & & ch <= '9" )
{

return ( ch - '0' );
}

if ( ch >= 'A' && ch <= 'F" )
{

return ( ch - 'A' + O0xA );
}

if (ch >= "a' && ch <= *f' )
{
return ( ch - 'a' + 0xA );
)
!/
// I1legal values in the address will not be
// accepted
//
return -1;

6.6.2

ATM ATM

AF_ATM SOCK_RAW  socket
ATMPROTO_AALS5

socket (AF_ATM, SOCK_RAW, ATMPROTO_AAL5);

WSASocket (AF_ATM, SOCK_RAW, ATMPROTO_AALS, NULL, @,
WSA_FLAG_OVERLAPPED);

ATM
WSAS ATM

ATM
WSA Socket

ATM Windows

WSAPROTOCOL_INFO

socket WSA Socket

Winsock
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ATM Winsock

ATM

dwRet = WSAEnumProtocols(NULL, 1pProtocolBuf, &dwBufLen);

for (i = 0; 1 < dwRet; i++)
{
if ((1pProtocolBuf[i].iAddressFamily == AF_ATM) &&
(1pProtocolBuf[i].iSocketType == SOCK_RAW) &&
(1pProtocolBuf[i].iProtocol == ATMPROTO_AAL5) &&
(1pProtocolBuf[i].dwServiceFlagsl &
XP1_MESSAGE_ORIENTED))

s = WSASocket (FROM_PROTOCOL_INFO, FROM_PROTOCOL_INFO,
FROM_PROTOCOL_INFO, 1pProtocolBuf[il, O,
WSA_FLAG_OVERLAPPED);

6.6.3 SAP
ATM 20
Winsock NSAP
E.164
SAP Winsock SAP ATM
Winsock ATM SAP
SAP ATM_E164
ATM_NSAP SOCKADDR_ATM SAP ATM
AF_ ATM
6-2 SAP_FIELD_ANY _

AESA_SEL SAP _FIELD_ANY_AESA_REST ATM_E164 ATM_NSAP

SOCKADDR_ATM ATM Winsock bind API

7 SAP Winsock SAP

SAP_FIELD_ANY_AESA_SEL Winsock
SAP ATM

ATMWinsock

Winsock WSAEADDRINUSE

SAP
SAP_FIELD_ANY_AESA_REST ATM
“ " bind
WSAEADDRINUSE SAP_FEILD_ANY_AESA_SEL
ATM_ADDRESS ATM SAP_FIELD_
ANY_AESA_REST ATM 19 0
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SAP_FIELD_ANY_AESA_REST

SAP_FIELD_ANY_AESA_SEL
SAP_FIELD_ANY_AESA REST

ATM_NSAP ATM_El64

7 SAP
Atmadm.exe ATM
ATM 6-3
6-3

-C VvC

-a ATM

-s ILMI
6.6.4

Winsock ATM
20 ATM ATM 10

Windows 2000 ATM

6.7 Winsock 2

Winsock 2

AF_INET AF_ATM

INT WSAAddressToString(
LPSOCKADDR 1psaAddress,
DWORD dwAddressLength,
LPWSAPROTOCOL_INFO 1pProtocolInfo,
OUT LPTSTR 1pszAddressString,

IN OUT LPDWORD 1pdwAddressStringlLength

);

WSAAddressToString WSAStringToAddress
SOCKADDR

WSAAddressToString

IpsaAddress SOCKADDR
SOCKADDR dwAddressL ength
IpProtocolInfo WSAEnumProtocols API
5 NULL
[psaAddress IpszAddressString

| pdwA ddressStringL ength

IpszA ddressString
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|pszAddressString
WSAEFAULT |pdwAddressStringL ength
WSAStringToAddress API

SOCKADDR WSAStringToAddress

INT WSAStringToAddress(
LPTSTR AddressString,
INT AddressFamily,
LPWSAPROTOCOL_INFO 7pProtocollInfo,
LPSOCKADDR 7pAddress,
LPINT 7pAddressiLength

);

AddressString . 6-4
6-4
P XXX XXX XXX XXX Y —X IP Y
ATM NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN—40 N
20 ATM
Addressfamily AddressString IpProtocolInfo
NULL Winsock
Addressfamily
WSAEnumProtocol API
Address SOCKADDR
IpAddressLength SOCKADDR
6.8
Winsock

Winsock
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