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Figure 3.1 Concurrency among client programs occurs when users exccule
them on_multiple machines simultaneously or when a multitasking
operating, system allows. muktlple copies to execute concurrently
on a single computer.
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Figure 3.2 Server software must be explicitly programmed to handle con-

current requests because multiple clients contact a server using its
single, well-known protocol port.
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1~BSD &3¢

accept() bind() closesocket() connect()
getpeername() getsockname() getsockopt() htonl()
htons() inet_addr() inet_ntoa()  ioctlsocket()
listen() ntohl() ntohs() recv()
recvfrom() select() send() sendto()
setsockopt() shutdown() socket() gethostname()

gethostbyaddr()  gethostbyname()
getprotobyname() getprotobynumber()
getservbyname()  getservbyport()

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

WSAAsyncSelect() WSACancelAsyncRequest()
WSACancelBlockingCall() WSACIleanup()
WSAGetLastError() WSAIsBlocking()



Winsock e B 4% 5% 2% 3+ PR FTR R FREA

WSASetBlockingHook() WSASetLastError()
WSAStartup() WSAUnNhookBlockingHook()

= ~i2 4 (sequential) & ¥ (concurrent) EJZ

Bl - e L 35 R R B frah C AR5t
()il A2

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

int addem(int);

int
main(int argc, char *argv[])

{
addem(5);
return 0;
}
int
addem(int count)
{
int i, sum;
sum = 0;
for (i=0; i<=count; ++i) {
printf("The value of i is %d\n", i);
fflush(stdout);
sum +=i;
}
printf(""The sum is %d\n", sum);
fflush(stdout);
return 0;
}
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HEAREE=>

(b) e P Rd

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

int addem(int);

int

main(int argc, char *argv[])

{

/*_beginthread() A 2 - & #7:thread » 3 3R & & efthread #3477 - 745 459
Frerthread#y 7§ % _beginthreads | & (argument) s i */

iRkl s

_beginthread((void (*)(void *))addem, 0, (void *)5);

addem(5);
return 0;
}
int
addem(int count)
{
int i, sum;
sum = 0;
for (i=0; i<=count; ++i) {
printf(""The value of i is %d\n", i);
fflush(stdout);
sum +=i;
}
printf(""The sum is %d\n", sum);
fflush(stdout);
return 0;
}
HEREE=>
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= ~ WinSock Application Programming Interface (API)

()7 #

Windows 95 £ Windows NT & * Dynamic Linked Library---DLL » k3 7
WinSock API- % 7 & P& 4 % » se g ® > #73 * I] WinSock c425% % % - i» DLL -

applica- i applica- o
tion, Application
programs
DLL containing socket interface procedures «— Socket AP
DLL containing TCP/IP software -+— TCP/AP functions
operating system functions — /O funcrions

Figure 4.1 The organization of the socket API and TCP/IP code in a Dynamic
Linked Library under Windows 95. One copy of a DLL is loaded
into memory when needed; all applications share the copy.

lica- lica- ;
apP e - ap!a - Application
tion, tion,
programs
DLL containing socket interface procedures -«— Socket API
\
et 2o Bt sl TCP/IP functions
" i and I/O functions

Figure 4.2 The organization of the socket API and TCP/IP code under Win-
dows NT. Although code for TCP/IP is part of the operating sys-
tem, procedures for the socket API are part of a DLL.
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(b) Socket 3 4

i * — i socket #5 it + %k £ 7 ¥ — i sockete & - B EJTF - B socket 7 it & o

Operating System
socket descriptor table

{one per process) data structure for a socket
0: 2 = family: PF_INET
1: — | » service: SOCK_STREAM
2: Lo pointers to Local IP:
other socket
= ™ structures Memole P
4: — | Local port:
Remote port:

Figure 5.2 Conceptual operaling system data structures after five calls to

socker. The system keeps a separate sockel descriptor table for
each process; threads in the process share the table.

(c) ## & 3 & socket

F PR B (Server) 7 * hisocket » % ¥ |z T 7¢hid 4 (connection) - AL 5 A #e
(passive)socket;, @ * = zh(client)* & gz &z = frsocket » f i A B
(active)socket -

(d) ik joFgdy oh B gt

-yt 72% : AF_INET (TCP/IP * )
sEL t f 5 — (B IP a2 F 2B (pOrt) B
kBo— AL g

struct sockaddr {
u_short sa_family;
char sa_data[14];
2
) TCP/IP #7% chigii
struct sockaddr_in {

u_short sin_family; /* PF_INET */

u_short sin_port; I* % 3% (port)5rg */
struct in_addr sin_addr; /*IP =&t */

char sin_zero[8]; [* K% 2% 0%
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(e) Socket API 1 3¢

- WSAStartup() : % - i@ * g 3%

- WSACIeanup() : B8 — B @ * e3¢

- socket() : = > — B socket > & w — i socket 7 it +

- bind() : PR F & * bind() kdp LA L gL gk

- listen() : & 4% ¥+ (connection-oriented) = PR E ¢ * listen() » i¢ ¥ socket & 3
B R > MR AT Rl i e

- accept() : ®PRE @ * accept kBT - Ba@mE Lo A4 -~ BRTesocket
* %k B R NTOR R A e socket M E R AT B R oo

- connect() : * =y * kiE - ETiRE PIRB R R
- send() - * =B RIRE & TCP i s s UDP socket + i% 3 (blocking call)

- sendto() © #-- i F 44 (datagram)iz Bl - B 4 %ehuh

- recv(): * * sk PR E & TCP i st UDP socket - fc AL

- recvfrom() @ faBT - @ik FHRE > FiedkB gy

- shutdown() : ¥ £ g ¢hBi BF — & TCP chud &

- closesocket() : B B* — & socket

- htons(), htonl() : #-& % = %0 B f4e & 5 Rt BiEche A A (BAEE
mAdEL ) A L 16(short)e 32(long) = =~ & &

- ntohs(), ntohl() : #-3e i } @Bi% iz g E R S L AP AR5

Function
Name Meaning

WSAStartup Initialize the socket library (Windows only)

WSACleanup | Terminate use of socket library (Windows only)

socket Create a descriptor for use in network communication

connect Connect to a remote peer (client)

closesocket Terminate communication and deallocate a descriptor

bind Bind a local IP address and protocol port to a socket

listen Place the socket in passive mode and set the number
of incoming TCP connections the system will
enqueue (server)

accept Accept the next incoming connection (server)

recv Acquire incoming data from a stream connection or
the next incoming message

recvirom Receive the next incoming datagram and record
its source endpoint address

select Wait until the first of a specified set of sockets
becomes ready for I/O

send Send outgoing data or a message

sendto Send an outgoing datagram to.a.specified endpoint
address

shutdown Terminate a TCP connection in one or both directions

getpeername | After a connection arrives, obtain the remote
machine’s endpoint address from a socket

getsockopt Obtain the current options for a socket

setsockopt Change the options for a socket

Figure 5.3 A summary of functions in the Windows Sockets API and the

meaning of each.
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(f) # * socket APl =& &
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Figure 5.4 An example sequence of socket system calls made by a client and
server using TCP. The server runs forever. It waits for a new
connection on the well-known port, accepts the connection, in-
teracts with the client, and then closes the connection.

(g) # * WinSock Z_& ¥

#include <winsock.h>
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E3 - Rl L e
1. Domain Name : 4 dec8.ncue.edu.tw
2. 8L |P i=x ¢ 4 163.23.1.1

7R B a4 R E RS L osockaddr_in iR TR E O ez 232
1P 2yt o
1. inet_addr() : HBEL R P ipteng B S S Z B IP iy o
2. gethostbyname() : #-48 % Domain Name sh3 ¢ @ » > B~8- B 7 3 - &1
IP =5t &5 hostent 5 4 e i at (EpedmTi2)o
struct hostent {

char FAR * h_name; /* & ;“ 48 % 24 */
char FAR * FAR * h_aliases;/* %] & */

short h_addrtype; /* =u- 3 i */
short h_length; [* t=u £ B ¥

char FAR * FAR * h_addr list; /* =xt5]& */
}
#define h_addr h_addr_list[0] [* hbs)deny - B ¥/
CECRT P RT
struct hostent *hptr;
char *examplenam = “dec8.cyut.edu.tw”;

if (hptr = gethostbyname( examplenam) ) {
[* 1P s 3 & . hptr->h_addr */
}else { [*error ! & w NULL */

[*ESE enfe 3t %

(c) ¢ &4&F45 well-known

getservbyname() : = 3RuiFPRGR © 5dp T 2 (well-known) s T3E o & i@ * @
o AT OES - Bw - B2 I servent Stk o
struct servent {

char FAR * s_name; /* & FPRGE LA Y/
char FAR * FAR * s aliases; /* %] & */

short s port; [* & B PRIReIR ¥/
char FAR * s _proto; /* & * el */

10
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&% SMTP t2%ch TCP * = 4
struct servent *sptr;

if (sptr = getservbyname(“smtp”, “tcp”)) {
I* 3B578 % sptr->s_port */
}else { [*error ! & w NULL */

[* IR gz 58 %

(d) ¢ FHEFHET

getprotobyname() : & - B4 L LB E AP H B NFEE N Fo Bw - Bip T
protoent ..‘sé—ﬁéﬁﬂih_ °

struct protoent {

char FAR * p_name; /* & ;%5 T LA */
char FAR * FAR * p_aliases;/* & & */
short p_proto; /* i ;N5 ELAE </

* oS F 35 UDP g 3N 1 2 5505
struct protoent *pptr;

if (pptr = getprotobyname(*udp”)) {
I* = T 5 & pptr->p_proto */
}else { [*error ! & w NULL */

[* e cfg N */

() TCP * = :=i% 8 i*

1 B3 PIRBHIP -4t 212 TIREAG o
2. A ¥ socket -
#include <winsock.h>

11
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SOCKET  s;
[* #&* TCP> 3 & 45 P 2 L 72% : PF_INET; FRi% : SOCK_STREAM; @ w
socket $7 it +  */

s = socket(PF_INET, SOCK_STREAM, 0);

3- #ﬁﬂgi%fﬁ-rcpﬁ.-‘%%-tigﬁ— iﬁj‘%l’%’%fé? \E%ﬁjﬂ;ﬁ_o
4. i@ # socket P] IR E o

[*s :socket #7 1+ ; remaddr : % 77 & #H i+ 4 0 sockaddr_in B a
remaddrlen : remaddr <& B o E 3| TCP i g2 2 7 > 4 € @ w 0,24 £ 4 pz
*/

retcode = connect(s, remaddr, remaddrlen)

5. B* #2;% #1E socket &2 PR B -

FPAR,:TCP L2 g BEFHRALAR > & LRFTHERA- 427
FToREN S BRI T R RS R TR E N TR .
#define BLEN 120
char *req = “request of some sort”;
char buf[BLENT];
char *bptr;
int n;
int  buflen;

bptr = buf;

buflen = BLEN;

/* send request */

send(s, req, strlen(req), 0);

/* read response (¥ iv § 3F 5 %) */

n = recv(s, bptr, buflen, 0);

while (n '=SOCKET_ERROR && n !'=0) {
bptr +=n;
buflen -=n;
n = recv(s, bptr, buflen, 0);

12
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6. BhizRidy -

PAR g TCP ingF e it » § X 7 drie fF § 32 01 & B B (8 DA > 971
ook shutdown() ki ok R - B e idide oo C iy FREE

» # 7 02 * shutdown() » & ™ ek % ¢ i - B end-of-file 3u 5L » i &

@mgﬁo%ug@mﬁﬁﬁiﬁﬁ—%wﬁﬁ’ﬁ?u%#@ﬁo

)

[* direction =0 : noinput; =1:no output; = 2 : no input/output */
errcode = shutdown(s, direction)

_%S-"f}lj :

[* conTCP.cpp - connectTCP */

#include <winsock.h>
SOCKET connectsock(const char *, const char *, const char *);

*/
SOCKET
connectTCP(const char *host, const char *service )

{

return connectsock( host, service, "tcp™);

¥

R R R R R R R R R R R R R R R AR R R R R R R R R R R R R R R R R R R AR R R R R R R R R AR R R R R R R R R R R R

/* consock.cpp - connectsock */

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

#ifndef INADDR_NONE

#define INADDR_NONE Oxffffffff
#endif  /* INADDR_NONE */

13
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void errexit(const char *, ...);

SOCKET

connectsock(const char *host, const char *service, const char *transport )

{
struct hostent *phe;  /* pointer to host information entry */
struct servent *pse; [* pointer to service information entry */
struct protoent *ppe;  /* pointer to protocol information entry*/
struct sockaddr_in sin; /* an Internet endpoint address */
int s, type; /*socket descriptor and socket type  */

memset(&sin, 0, sizeof(sin));
sin.sin_family = PF_INET;

[* Map service name to port number */

if ( pse = getservbyname(service, transport) )
sin.sin_port = pse->s_port;

else if ((sin.sin_port = htons((u_short)atoi(service))) ==0)
errexit("can't get \"%s\" service entry\n", service);

/* Map host name to IP address, allowing for dotted decimal */

if ( phe = gethostbyname(host) )
memcpy(&sin.sin_addr, phe->h_addr, phe->h_length);

else if ((sin.sin_addr.s_addr = inet_addr(host)) == INADDR_NONE)
errexit("can't get \"%s\" host entry\n™, host);

[* Map protocol name to protocol number */
if ( (ppe = getprotobyname(transport)) == 0)
errexit("can't get \"%s\" protocol entry\n™, transport);
/* Use protocol to choose a socket type */
if (strcmp(transport, "udp") == 0)
type = SOCK_DGRAM,;
else

14



Winsock e B 4% 5% 2% 3+ PR FTR R FREA
type = SOCK_STREAM;

/* Allocate a socket */
s = socket(PF_INET, type, ppe->p_proto);
if (s == INVALID_SOCKET)
errexit(""can't create socket: %d\n", GetLastError());

/* Connect the socket */
if (connect(s, (struct sockaddr *)&sin, sizeof(sin)) ==
SOCKET_ERROR)
errexit("can't connect to %s.%s: %d\n", host, service,
GetLastError());
returns;

KEAAKEAAKAAAKAAAAAAXAAAXAAAXAAAAAAAAAAAAAAAAAhhAhhhkrhhkhhhkhhhhihkhihkiihiiiiiik

[* errexit.cpp - errexit */

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

*/
[*VARARGS1*/
void
errexit(const char *format, ...)

{

va_list args;

va_start(args, format);
viprintf(stderr, format, args);
va_end(args);
WSACIleanup();

exit(1);

15
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¥

KEAAKEAAKAAAKAAAXAAAXAAAXAAAXAAAAAAAAAAAAAAAhAhhhhhhkrhhkdhhkhhhhrhkhihiiihiiiiiikx

[DAYTIME ¢pR 72 ]

* 2 x4 b DAYTIME PR E > Boi@ RUR Benp 2l o $238F 1o

S KN MeE E > pFRY-pEE (Thursday, February 22, 1997 17:37:43-EST) -

127 % TCP & UDP » #8% 3 13 -

(TCPsR&): 4 PIREIT| - BATehi 5 > @ ¢ T4 Prenp P pr i eng
PoEw s P SREE i P2 T EEPE R

[* TCPdtc.cpp - main, TCPdaytime */

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

void TCPdaytime(const char *, const char *);
void errexit(const char *, ...);
SOCKET connectTCP(const char *, const char *);

#define LINELEN 128
#define WSVERS MAKEWORD(2, 0)

*/
int
main(int argc, char *argv[])

{
char *host = "localhost";/* host to use if none supplied*/
char *service = "daytime™;  /* default service port */
WSADATA wsadata;

switch (argc) {

case 1:
host = "localhost™;
break;

16
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case 3:
service = argv[2];
/* FALL THROUGH */

case 2:
host = argv[1];
break;
default:
fprintf(stderr, "usage: TCPdaytime [host [port]]\n");
exit(1);
}

if (WSAStartup(WSVERS, &wsadata) !=0)
errexit("WSAStartup failed\n");

TCPdaytime(host, service);

WSACIleanup();

return 0; /* exit */

*/
void
TCPdaytime(const char *host, const char *service)
{
char buf[LINELEN+1]; [* buffer for one line of text */
SOCKETS; I* socket descriptor */
int cc; I* recv character count */

s = connectTCP(host, service);

cc =recv(s, buf, LINELEN, 0);
while( cc '= SOCKET_ERROR && cc > 0) {
buf[cc] = "\0'; /* ensure null-termination ~ */
(void) fputs(buf, stdout);
cc =recv(s, buf, LINELEN, 0);
}

closesocket(s);

17
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(UDPiR&): % 2 Bid— g fo & ELPTHE - § PIREIEH
TRLE > B g -p P EETF g P

‘;’\?:-’if ’f"_v‘:n';%o

3
-~

KEAAKEAAKAAAKAAAXAAAXAAAXAAAXAAAAAAAAAAAAAAAhAhhhhhhkrhhkdhhkhhhhrhkhihiiihiiiiiikx

[ECHO erfRas] : PIRE R G w o d % = = orfg | enfoop
(TCP 34 ):

[* TCPecho.cpp - main, TCPecho */

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

void TCPecho(const char *, const char *);
void errexit(const char *, ..);
SOCKET connectTCP(const char *, const char *);

#define LINELEN 128

#define WSVERS MAKEWORD(2, 0)

e e

* main - TCP client for ECHO service

R e e

*/

void

main(int argc, char *argv([])

{
char *host = "localhost™;  /* host to use if none supplied */
char *service = "echo";/* default service name */

WSADATA  wsadata;
switch (argc) {

case 1:
host = "localhost";

18
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break;
case 3:
service = argv[2];
/* FALL THROUGH */

case 2:
host = argv[1];
break;
default:
fprintf(stderr, "usage: TCPecho [host [port]]\n™);
exit(1);
}

if (WSAStartup(WSVERS, &wsadata) !'= 0)
errexit("WSAStartup failed\n™);

TCPecho(host, service);

WSACIleanup();

exit(0);

*/

void

TCPecho(const char *host, const char *service)

{
char buf[LINELEN+1]; [* buffer for one line of text */
SOCKETS; [* socket descriptor */
int cc, outchars, inchars; /* characters counts */

s = connectTCP(host, service);

while (fgets(buf, sizeof(buf), stdin)) {
buf[LINELEN] = "\0; /* ensure line null-termination */
outchars = strlen(buf);
(void) send(s, buf, outchars, 0);

[* read it back */
for (inchars = 0; inchars < outchars; inchars += cc) {

19
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cc = recv(s, &buf[inchars], outchars-inchars, 0);
if (cc == SOCKET_ERROR)
errexit(""socket recv failed: %d\n",
GetLastError());

}
fputs(buf, stdout);

¥

closesocket(s);

¥

R R R R R R R R R R R R R R R R R AR R R AR AR AR R R R R R AR AR R R R R R R R R AR R AR R R R R R R R R R AR AR AR R R R R R R R R AR R A A SR XA

(f) UDP * = sfis ¥ i

1. HFEREDOIP 0 2 TIHGAE -
2. pe ¥ socket o
s = socket(PF_INET, SOCK_DGRAM, 0);
3. PR UDPRRZRER- BAPL FARY B
UDP % = xh% & fA#t ¢
(i35 ) 0 @ % connect() kdp Tk it o 2 (S TCP - %‘sﬁ»]&:%‘;’*j‘:i o
(A@#:) 7 BEFR D - FRE- BRI Gty Ldh- =

L HATHEEEINORPIRE
5. }%*&ﬁi—\b’a FR¥ oo

UPE R & g UDP eyzix » ’FKK”‘ B L EH = 2 Zeted § S recy() o

6. R -

Fag g0 »¥edshutdown() » ¥ 7 Bl sk £ % E AR o

_%S-"f}lj :

/* conUDP.cpp - connectUDP */
#include <winsock.h>

SOCKET connectsock(const char *, const char *, const char *);

* connectUDP - connect to a specified UDP service on a specified host

20
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*/
SOCKET
connectUDP(const char *host, const char *service )

{

return connectsock(host, service, "udp");
}
[TIME &R 33]
*o2xhig b TIME RPRE > BB RIRBenp R pFfF o FIREBEHE L § 2 BT > &
ARARR ISR > SR > LA PR F o UELE RO oo
58 -3z RO A TR AEE1900E 17 1p ey Lo LA
A A AR e o oL TCP &« UDP > 31% 3 37
(TCPARA): % GUREICT - BATHR L > WP I § EET o Flo ¥y

B e, REERAGE . 2T EERPE R

(UDP3rk): * » 32— BR K- 2 2 - BELOTHE - § PIRE T
BT B g P X il R N DR RO

AFHEY Ewr oo

/* UDPtime.cpp - main */

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

#define BUFSIZE 64
#define WSVERS MAKEWORD(2, 0)

#define WINEPOCH 2208988800 /* Windows epoch, in UCT secs */
#define MSG "what time is it?\n"

SOCKET connectUDP(const char *, const char *);
void errexit(const char *, ...);
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int

main(int argc, char *argv[])

{
char *host = "localhost"”;/* host to use if none supplied*/
char *service = "time"; /* default service name */
time_t now; [* 32-bit integer to hold time */
SOCKETS; I* socket descriptor */
int n; [* recv count */

WSADATA wsadata;

switch (argc) {
case 1:
host = "localhost™;
break;
case 3:
service = argv[2];
/* FALL THROUGH */

case 2:
host = argv[1];
break;
default:
fprintf(stderr, "usage: UDPtime [host [port]]\n™);
exit(1);
}

if (WSAStartup(WSVERS, &wsadata))
errexit("WSAStartup failed\n™);

s = connectUDP(host, service);
(void) send(s, MSG, strlen(MSG), 0);
/* Read the time */
n =recv(s, (char *)&now, sizeof(now), 0);
if (n == SOCKET_ERROR)
errexit("recv failed: recv() error %d\n", GetLastError());

WSACleanup();
now = ntohl((u_long)now); /* put in host byte order */
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now -= WINEPOCH,; /* convert UCT to Windows epoch*/
printf("%s", ctime(&now)); /* ctime()#& 4% = A ¥ 22 et g K/

return 0; /* exit */
Fiad 50 Windows £ 1970 £ 1 7 1 p = R B 4a2-pF o #0003 & 4.2 1900
#1090 1p-=®@af) L 2208988800 -
I ~ PIRFBHNITR
(a) F % (iterative)£ f F¥(concurrent) @ jR B

1.F RWRE &= .
T RS S B e e

2. FPFRPIRE ¢
iterative iterative
connectionless connection-oriented
concurrent concurrent
connectionless connection-oriented

Figure 8.2 The four general server categories defined by whether they offer
concurrency and whether they use connection-oriented transport.

(b) i# 4% ¥ (connection-oriented) ¢ & i $& (connectionless) # R &

1. BRERFEFFRF @ TCP(FL) 25 B FEEERE s - By (i

FLG R aRIE i e AR

* — % socket) o 44 BLE_ I F L
~E TR

2. RBEFREI@#* UDP(7 ¥ 3)>
F g 45F TR ¥ >R #(broadcast) ~ # 3 (multicast)

oo A BER B RY AN AR TV S R 4R |
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() = AP R BB
1. FR-~#%%E+ PRE(TCP)

server
-«— application
thread
L | o
socket used for  socket used for s P EIBHE
conriection an individual system
requests connection

Figure 10.1 The thread structure of an iterative, connection-oriented server.
The server waits at the well-known port for a connection, and
then communicates with the client over that connection.

[ 5 2]
1) # = — i socket #-is i & (bind)F| #7* PRAF DB =4t + o => socket(), bind()
AR CHNF 5B A (IP ) R %E > & * TINADDR_ANY ; ¥ #&

yg_%%wﬁﬂpai,#?uﬁﬁw—%ﬁaﬁﬁﬁﬁﬂ

2) #-socketzk & TALd ) #74 » BERFIRER * - => listen()

3) j¥socket¥jx—- B &7 Fo A4 — BATasocket 3R e B i & * o=> accept()
4) Rl A2t 0 EAFK B~ F R Ew v g o =>send(), recv()

5) 5B P8 "HMPEL o v % 3 |
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2. F &~ 23K PRE(UDP)

server
server
a— application
thread
o5
socket at well-known port o | SPEREIRIS
used for all communication system

Figure 9.1 The thread structure for an iterative, connectionless server. A
singly-threadeded server communicates with many clients using
one socket.

[wEi]
1) & = — ¥ socket » #-# @ 2 (bind)F| #7% PRFFN B 2h b oo
2) Ry e® 4250 > 4K P g R Erw o

[*s:socket; buf: o3| Ttk R Apik, lent ¥ * ¥ iww L &, flags: i7d
R, from: dp» @ishabi- ¥ sockaddr_in g 1%, fromlen: sockaddr_in & &
*/
retcode = recvfrom(s, buf, len, flags, from, fromlen);

[*s:socket; message: & i Flehd R Ap ik, lent TR R, flags: dxdiE
1 toaddr: ipre B sREE B sockaddr_in g (& * recvfrom()® &7 from
1 1) ; toaddrlen: sockaddr in &£ B */

retcode = sendto(s, message, len, flags, toaddr, toaddrlen);

§‘= (2]
[* passUDP.cpp - passiveUDP */
#include <winsock.h>

SOCKET passivesock(const char *, const char *, int);
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*/
SOCKET
passiveUDP(const char *service)

{

return passivesock(service, "udp", 0);

¥

R R R R R R R R R R R R R AR R R R R R R R R R R R R R R R R AR AR R R R R R R R R R AR R R R R R R R R R R R

[* passivesock()s= i 31 fic @ PRIF LAL 0 B G  TR @R F K queue £ B ¥/
[* passsock.cpp - passivesock */

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

void errexit(const char *, ..);
u_short portbase = 0; [* port base, for test servers */

*/

SOCKET

passivesock(const char *service, const char *transport, int glen)

{
struct servent *pse; [* pointer to service information entry  */
struct protoent *ppe; /* pointer to protocol information entry*/

struct sockaddr_in sin; /* an Internet endpoint address */
SOCKET s;  [* socket descriptor */
int type;/* socket type (SOCK_STREAM, SOCK_DGRAM)*/

memset(&sin, 0, sizeof(sin));
sin.sin_family = PF_INET;
sin.sin_addr.s_addr = INADDR_ANY,;
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/* Map service name to port number */
if ( pse = getservbyname(service, transport) )
sin.sin_port = htons(ntohs((u_short)pse->s_port)
+ portbase);
else if ( (sin.sin_port = htons((u_short)atoi(service))) == 0 )
errexit("can't get \"%s\" service entry\n", service);

[* Map protocol name to protocol number */
if ( (ppe = getprotobyname(transport)) == 0)
errexit("can't get \"%s\" protocol entry\n", transport);

/* Use protocol to choose a socket type */
if (strcmp(transport, "udp™) == 0)

type = SOCK_DGRAM;
else

type = SOCK_STREAM,;

/* Allocate a socket */
s = socket(PF_INET, type, ppe->p_proto);
if (s == INVALID_SOCKET)
errexit("can't create socket: %d\n", GetLastError());

/* Bind the socket */
if (bind(s, (struct sockaddr *)&sin, sizeof(sin)) == SOCKET_ERROR)
errexit("can't bind to %s port: %d\n", service,
GetLastError());
if (type == SOCK_STREAM && listen(s, glen) == SOCKET_ERROR)
errexit("can't listen on %s port: %d\n", service,
GetLastError());
return s;

¥

R o o R AR AR R R R R R A R R R S R R R R R R R R R R R R AR R R R R AR R R R R R R R R R R R

[TIME RIRE]: * »zhiE- BELFTPRELEFRE > A v R
/* UDPtimed.cpp - main */

#include <time.h>
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#include <winsock.h>

SOCKET passiveUDP(const char *);
void errexit(const char *, ..);

#define WINEPOCH 2208988800 /* Windows epoch, in UCT secs */
#define WSVERS MAKEWORD(2, 0)

*/

int

main(int argc, char *argv([])

{
struct sockaddr_in fsin;/* the from address of a client */
char *service = "time"; /* service name or port number */
char buf[2048];  /* “input" buffer; any size > 1 packet */

SOCKET sock; [* server socket */
time t  now,; [* current time */
int alen; [* from-address length */

WSADATA wsadata;

switch (argc) {
case 1:
break;
case 2:
service = argv[1];
break;
default:
errexit(usage: UDPtimed [port]\n™);

if (WSAStartup(WSVERS, &wsadata))
errexit("WSAStartup failed\n™);
sock = passiveUDP(service);

while (1) {
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alen = sizeof(fsin);

if (recvfrom(sock, buf, sizeof(buf), 0,
(struct sockaddr *)&fsin, &alen) == SOCKET_ERROR)
errexit("recvfrom: error %d\n", GetLastError());

(void) time(&now);

now = htonl((u_long)(now + WINEPOCH));

(void) sendto(sock, (char *)&now, sizeof(now), 0,
(struct sockaddr *)&fsin, sizeof(fsin));

¥

return 1; /* not reached */

3. P~ RHPIRE

[wEi]

i & 1) & - i socket » #-is i B (bind) | #7* PRIF B =kt b oo 2K socket
A |

A& 2) F Rt reevfrom() s B8 SR kT B R ko HaEx - AT T L
i & (slave thread) & B2 i B w & ©

W 1) a2 pE o JeBeip B ARG R $t socket (g B o

BB 2) Rkt f2k 0 A4 w0 &% % sendto()iF v w g o
K 3) AR EBIHR (N - BF R
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4. FPE~ @ Ee FIRE(TCP)

iy server
o P B - application
5, e threads
L1 [ | [ | N :
socket for sockets for sl operaring
connection individual system
requests connections

Figure 11.1 The thread structure of a concurrent, connection-oriented server.
A master server thread accepts cach incoming connection, and
creates a slave thread to handle it

[ & %]

i & 1) & - i socket » #-is i B (bind) | #7* PRIF B =kt b oo 2R socket
A |

i & 2) #-socket 3k A& TALds ;) i - BHHMEFIRER * o

1 & 3) F Reredaccept() B Ak anT B F R HaE - BAT TG
i (slave thread) % g2 iz B » & °

BB L) ez fePoeBRAT R

KB 2) BBl s S cE D R
B3 MPERds  2ASBARR (AUL2ER Y =97 nF ) o

fzu’:ﬂ] . ECHO f?PR;“;;PRﬁ

[* TCPechod.cpp - main, TCPechod */
#include <stdio.h>

#include <winsock.h>

#include <process.h>

#define QLEN 5 /* maximum connection queue length */
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#define STKSIZE 16536

#define BUFSIZE 4096

#define WSVERS MAKEWORD(2, 0)

SOCKET msock, ssock; /* master & slave server sockets */

int  TCPechod(SOCKET);
void errexit(const char *, ..);
SOCKET passiveTCP(const char *, int);

*/

int

main(int argc, char *argv([])

{
char *service = "echo™;/* service name or port number */
struct  sockaddr_in fsin; /* the address of a client */
int alen; /* length of client's address*/
WSADATA  wsadata;

switch (argc) {
case 1:
break;
case 2:
service = argv[1];
break;
default:
errexit("usage: TCPechod [port]\n™);

if (WSAStartup(WSVERS, &wsadata) !'= 0)
errexit("WSAStartup failed\n™);
msock = passiveTCP(service, QLEN);

while (1) {
alen = sizeof(fsin);
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ssock = accept(msock, (struct sockaddr *)&fsin, &alen);
if (ssock == INVALID_SOCKET)
errexit("accept: error number\n”, GetLastError());
if (_beginthread((void (*)(void *))TCPechod, STKSIZE,
(void *)ssock) < 0) {
errexit("_beginthread: %s\n", strerror(errno));

}
}
return 1; /* not reached */

}

P e e
* TCPechod - echo data until end of file
(N
*/
int

TCPechod(SOCKET fd)

{

char buf[BUFSIZE];
int cc;
cc = recv(fd, buf, sizeof buf, 0);
while (cc '= SOCKET_ERROR && cc > 0) {
if (send(fd, buf, cc, 0) == SOCKET_ERROR) {
fprintf(stderr, "echo send error: %d\n",
GetLastError());
break;
}
cc = recv(fd, buf, sizeof buf, 0);
}
if (cc == SOCKET_ERROR)
fprintf(stderr, "echo recv error: %d\n", GetLastError());
closesocket(fd);
return O;
}
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Rt N

[1] +=& &, "Winsock API", bbs.ntu.edu.tw 2. Network board

[2] D. Comer, D. Stevens, "Internetworking with TCP/IP, Vol. 111, Client-Server
Programming and Applications: Windows Sockets Version™, Prentice Hall, 1997.

[3] W. Stevens, "Unix Networking Programming-Networking APIs: Sockets and XTI",

Vol. 1, the 2" ed., Prentice Hall, 1998.
[4] 2 2 - & #842:%, "Windows Sockets e pLAz ik tgn ™ A4 1997,
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FitBe--- S 3N TP

— ~ BSD Socket #g;' R

(1) accept() : #% % - Socket e # & f > % & Stream Socket g $% o

£ ;%@ SOCKET PASCAL FAR accept( SCOKET s,
struct sockaddr FAR  *addr,
int FAR *addrlen );
% #: S Socket sz w75
addr  Fc kiR sfaniznt
addrlen addr =& B
@w g . A - Freh Socket 3% S
4 pz - INVALID_SOCKET (+ = WSAGetLastError() ¥ & =& #])
WP . Server Bz B AR efed gt — S8 kdx s Client @2 & £ 2 Socket
@ d 75 4% Server 3z Socket #_ 3 Blocking it » ¥ A B R
£ 7RA- L — &3¢ ¢ Block a5 8 + w B4pif o accept() S\enE B E L - Fren
Socket > pt Socket # ¥ £ * kgZ S H v R E K w § A2 Socket mF
FEXHB A dEL o

(2) bind() : 47 % Socket ¢ Local =t (Address) -

£ ;% int PASCAL FAR bind( SOCKET s,
const struct sockaddr FAR *name,
int namelen );
% #,:s Socket “zs W) 25
name  Socket ikt E 0 H 3N A
struct sockaddr {
u_short  sa_family;
char sa_data[14];
2
namelen name =& &
BwiE: L -0
% pz - SOCKET_ERROR (¥ ¢ WSAGetLastError() v B R F])
WP ot - U A4 % Local mukx Port %% - A T L2 Socket o i *
—“‘Ff%’% &d ma & Port chig > FREB T ;{ z_ixy %= INADDR_ANY - % Port
% 0 78 Windows Sockets ¢ p #+#-H 3% @i § 2 =4 2 Port(1024 | 5000
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o3

£

=3

W) &
T

7
“~

¥ 7 04 gt Socket B Eiddes F 5o = e getsockname() * ik

1
\:t
%\ﬂ
\ﬁ»

(3) closesocket() : m B % - Socket -

£ ;% int PASCAL FAR closesocket( SOCKET s);
% #k: s Socket eEu|g
ByiEg: = -0
% pz - SOCKET_ERROR (## #* WSAGetLastError() ¥ i# =k 7))
P gt SV KM R - Socket o F AR H R AR MF 2
Socket 3% & SO_DONTLINGER » B ferfedpt — S0V is > € 8 1w § > (e § gt -
Sokcet # A Wi R B2 chF ¢ BFE 2 A MP - 5 LR * —‘F% )R N
Socket 5 SO_LINGER > |7 & fffin :
(@) Timeout % 5 0 =& » gt — Socket 5 ' & #73% 2 (reset) » &
@ % %v]’z@]fv’v?ﬁ‘iiffiﬁ 4 o
(b) Timeout # % 0 e3> Bl ¢ #-FALix %> & £.% 3] Timeout 3
AR I 7

(4) connect() : & fud 45 - Socket F|4p Tt o

£ ;% int PASCAL FAR connect( SOCKET s,
const struct sockaddr
FAR *name,
int namelen );
% #,:s Socket =rEs A
name ¢t Socket & & i et b
namelen name =& &
P -0
% PG: - SOCKET_ERROR (** #* WSAGetLastError()¥ ## & #])
WP P RS R RS2 Ay ma s 0 onE o
¢ @Eﬂ*ﬁ%éﬁ—@_ ° %@#&ﬁ: F1b 0 @ K WE A% g - Socket ki S
k?ﬁi%ﬁo

B

i

(5) getpeername() : B~ k= # 2 Socket ¥t iyl o

£ ;% ¢ int PASCAL FAR getpeername( SOCKET s,

struct sockaddr FAR *name,
int FAR *namelen );
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% #,:s Socket s RG

name #t Socket ift et S ak

namelen name & B
m:ax -0

4 pz - SOCKET_ERROR (v ¢4 WSAGetLastError() ¥ & 5k #])
TP L SN T F KB e i A e Socket e 2 fi:hh?%}ii °

%

(6) getsockname() : &2~ Socket : Local xt 7L o

£ ;% int PASCAL FAR getsockname( SOCKET s,

struct sockaddr FAR *name,
int FAR *namelen );
% #,:s Socket #rEs A
name #* Socket &7 Local =4+
namelen name & B
e -0
% pr - SOCKET_ERROR (** r? WSAGetLastError() ¥ ¥k 7))
FA L SN kBtF e g ip e 2 Socket A h ity B
%’EUL Socket # 3k % % INADDR_ANY > RIZ & E raE =g r (s ¢
B v v FE bt o

=
'1?\
ffmr

(7) getsockopt() : & &% - Socket P bk ik TFHRL o

£.3% ¢ int PASCAL FAR getsockopt( SOCKET s,

int level,
int optname,
char FAR *optval,
int FAR *optlen);
% #,:s Socket s RG
level i 78 2% 2T level

optname i % fi
optval  iE 7 7K TE
optlen EREK T EE R
m a2 -0
%4 pz - SOCKET_ERROR (*# ** WSAGetLastError() # ¥+ %)
WP L SN KB P a Socket e K AR Z_E o WINSOCK # &
2 level ¥ 3 SOL_SOCKET % IPPROTO_TCP - optname R 75 ™™ 2 i3 :

% v
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(8)

SO_ACCEPTCONN BOOL
SO_BROADCAST BOOL
*SO_DEBUG BOOL
SO_DONTLINGER BOOL
*SO_DONTROUTE  BOOL

*SO_ERROR int
*SO_KEEPALIVE BOOL
SO_LINGER struct linger FAR*
SO_OOBINLINE BOOL
*SO_RCVBUF int
SO_REUSEADDR  BOOL
*SO_SNDBUF int
SO_TYPE int

TCP_NODELAY BOOL

htonl() : #- 32 = = wu_long @& d host ch 5] = 5\ 5 4% &
network enftz] = 3N o

# 3 u_long PASCAL FAR htonl( u_long hostlong );

% ¥ ' hostlong - B 32 == host #:7]3 ;\enficp

BwiE: — B 32 =~ network £ 7|3 ;N edcp

32 F1 % network etz V¥ host enEEFA 2 NF A oo AU A

PR R - 50N kR o

(9) htons() : # - 16 i =~ u_short i d host s 7] 3 N & & &

network enftz] = ;N o

£ 3 ¢ u_short PASCAL FAR htons( u_short hostshort );
% ¥k . hostshort - B 16 == host £t 7|3 ;\ edicp
BwiE: - B 16 == network £ 7|3 ;X endp

WP L TG network chtF| S gL g host RS ST R A e oo T2

%‘QLLL“ \3'1;7\: jif\;ig#“% °

(10) inet_addr() : #-3 ¢ 0 chizp e 2 32 == unsigned long 250 -

£ ;% ¢ unsigned long PASCAL FAR inet_addr( const char FAR *cp );
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%> ¥ cp - B & aban D ERf N | (dotted) 5 @
BwiE: 2 - - B% Internet =it unsigned long
% pz - INADDR_NONE
R N #— TERR N chitnF B S 2 Intenet ko T EE
B, FRT AT N E

(Yabcd  (iabc  (ii)ab  (v)a

(11) inet_ntoa() : #— gt mhrigie S+ Tyt | F 8 o

£ ;% ¢ char FAR * PASCAL FAR inet_ntoa( struct in_addr in);
% ¥ in - B % Internet = akg
BwE: 25 - - BAL R T g (dotted) = 2

% pr - NULL

WP 3 % Internet =arigde s Tabed ) F 8 50 e
(12) ioctlsocket() : #=41 Socket =izt o

£ ;% int PASCAL FAR ioctlsocket( SOCKET s,

long cmd,
u_long FAR *argP);
% #,:s Socket £rEs A
cmd s PR
argP ip= cmd Z,Qﬁ;:rﬂ;fﬂ =
BwiE: 2 -0

4 pr - SOCKET_ERROR (¢ =4 WSAGetLastError() ¥ &+ #)
WP g RPN 3K T Socket ciE 1T e o H Atk eedg £ 5
FIONBIO ® K non-blocking #-3¢
FIONREAD p Socket - X ¥ F B hFHE
SIOCATMARK OOB F# A ZF e AFI= (47 & ik

pLF )

(13) listen() : % %_ Socket 5 T Rk AL o B Al o

# 3% © int PASCAL FAR listen( SOCKET s, int backlog );

% #:s Socket =k el 25
backlog & £ & % % @425 (F A= accept() ) gk eyl 2 &

g~ B

B
'-E\
i+

P -0
% pr - SOCKET_ERROR (***' WSAGetLastError() ¥ &k F])
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PP L W AU gt 30st R Socket &~ FEGRE O TR EAR IV

CRAREL RAEED SRR R (P ks BEHE 5 k| E

37
1)
(14) ntohl() : #- 32 = = wu_long & d network £t 7| ;N # >
host 7] ;% o

# 3 u_long PASCAL FAR ntohl( u_long netlong );

% ¥ ' netlong - B 32 == network # 7] ;N #icp

BwiE: — B 32 =~ host £ 7|3 ;% @i p

WP . T i network et N host et A N F L A oo s SN e
%‘QLLL“ \5'1;7\: jif\;ig#“% °

(15) ntohs() : #- 16 = =~ u_short =& d network £t 7] ;& =
host #£: 7] 5% o
# 3% u_short PASCAL FAR ntohs( u_short netshort );
% ¥ . netshort - B 16 ==~ network # 7|3 ;X enficp
BwE: - B 16 == host £ 7|3 ;\ g p
BRI F L network ez N host chi A N
SERELN A U A Nt T

i A oo

(16) recv() : i Socket FicF AL o

£ ;% int PASCAL FAR recv( SOCKET s,

char FAR *buf,
int len,
int flags );
+ %&:s Socket £z ) 75
buf AT I AT DR
len buf & &
flags B G N e e g 2
B S - BT SFHRER (FH> Socket < MBF > B85 0)
% pz - SOCKET_ERROR (##% WSAGetLastError() ¥ i# & #])
E

pen 38 ko i 4% 58 o Datagram Socket 2 Stream Socket #: i< F
2l

#L o % Stream Socket % - AP F 2R F] P w F 2k (available) FAL 0 e H i
£ 7 A28 len thx | o F

 Socket % % SO_OOBINLINE > ¥ 3 out-of-band
F A ARG B0 FRAE R out-of-band = F L4 B~ 1) - ¥+ Datagram Socket

Ay
A
i
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T R PO % - B datagram ;¥ £3% datagram TR * Ik eiE T g B0 7R
BR Al hFORAR B S TR 4 0 7w B b o flags
¥ % MSG_PEEK ~ MSG_OOB(*#5 7 # i st # it e & -

(17) recvfrom() : :# »~- & Datagram » ¥ &35 T kikhizgt o

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

+ %&:s Socket £z w25
buf AT T AT DR
len buf & &
flags B G N e e s 2

from AR R g
fromlen from =+ |
BwiE 2 - BjciaFTHER (F¥> Socket ¢ BB Rl 0)
% pr - SOCKET_ERROR (**' WSAGetLastError() ¥ &k F])
FP L gt gt kg PR T Ze g TR KR ehiznk o ¥ Stream Socket 3 -
Hirr 22 recv() 4k 0 ¥ from % fromlen #-7 4% 3| o

(18)select() : ¥ & - & % B Sockets £ 7 AT ~ T B A4 AR o

£ ;% int PASCAL FAR select( int nfds,
fd_set FAR *readfds,
fd_set FAR *writefds,
fd_set FAR *exceptfds,
const struct timeval FAR *timeout );
% ¥ : nfds PR BCh T oE TR
readfds &4k & 2 F ¥ 3 0 Sockets
writefds &4k & 2 F ¥ e Sockets
exceptfds Ette & 8 F T 435 Sockets (*m i)
timeout IR FaoRFER o 25 NULL P2 £ 7
blocking » s &\ ¢ %53 F 254 o
DA - B EE e Sockets ih#ic (F Timeout 4 o Bl 5 0)
% pr - SOCKET_ERROR (®* r* WSAGetLastError() + ¥k #])

B
'-?
i+
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Pl R FFAIY ;s kde h Sockets £F G TR T AP & A
?;FE'F?JY:%)» s E\'{—ﬁ @E—T’Ey_);?i o

(19)send() : i * 5% 0 Socket @ ix FHL o

# 3% ¢ int PASCAL FAR send(SOCKET s,

const char FAR *buf,
int len,
int flags );
+ %&:s Socket £z w25
buf ERS - FER=shar Sh 2k e
len buf & &
flags ot 530 iked e e 5

BwE s - ENOTHER

% pr - SOCKET_ERROR (#* #1 WSAGetLastError() + {7k 7])

FP Lt sV % At 43N o Datagram s Stream Socket ki@ ix FoRL o
%t Datagram Socket % - % &_ datagram ¢~ /[ A2 L4] > BIHF gz D EZ R R
Ao T g BwEEE o B A B (transport) i AP 2 BEF 2 A 53 tkin e &
B % hF ko send() ¢ 44 block fi"‘,éf, #t3% Socket 443k T % non-blocking #-
Feft h H AR send() I AR F R AT T LT TAHE AR R T
flags e ¥ % 5 MSG_DONTROUTE(*#7 % #% iyt # it )2 MSG_OOB e

£ o

(20) sendto() : #-F 4L i% B4y TP P hp o

£ ;% int PASCAL FAR sendto( SOCKET s,

const char FAR *buf,
int len,
int flags,
const struct sockaddr FAR *to,
int tolen );
+ %&:s Socket £z ) 25

buf RS - FER=shar Sh 2k e

len buf & &

flags o 530 iked e e 5

to FHE E g

tolen to i+ /)
DA - T LR

4 pc - SOCKET_ERROR (#* v WSAGetLastError() ¥ # s 7])

B
'-?
i+
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PP L gt mslag % o Datagram @ Stream Socket k i i FEkL P|dp b
4+ o ¥+ Datagram Socket + - % &_ datagram =+ [ AZE L] 0 PIRF gz iz
Pk, I ¢ @ w4siEE o ¥ Stream Socket 3 0 H ¥* 7 send() 4p e 5 S¥k to
% tolen At @ iv* o FH _@F (transport) 4 sLp 2 B3G5 B4 49 5 kip
& i@ 3% eh R sendto() #-¢ 4% block Ao “;rt #£2% Socket #£3% ®_% non-blocking
A A BA R sendto) S NHFRA > LA AT TH L FAH R ER
H>9 o flags e0iE ¥ K 5 MSG_DONTROUTE(* # 7 3% i st # it ) 2
MSG_OOB thim & o

(21) setsockopt() : % %_ Socket ik i o

£ ;% int PASCAL FAR setsockopt( SOCKET s,

int level,
int optname,
const char FAR *optval,
int optlen );
% #,:s Socket HEs G
level i 78 2% 2T level

optname i % i

optval £ 7 Kk TiE

optlen EREX TEDL R
BwiE:ar -0

4 pz - SOCKET_ERROR (¢ ## WSAGetLastError() v & &k #])
PP Lt St kK E Socket - BIESR o o L e B0 o W L reih

Value Type (* 2872 i EE)
SO_BROADCAST BOOL

*SO_DEBUG BOOL
SO_DONTLINGER BOOL

*SO_DONTROUTE  BOOL

*SO_KEEPALIVE BOOL
SO_LINGER struct linger FAR*
SO_OOBINLINE BOOL

*SO_RCVBUF int
SO_REUSEADDR  BOOL

*SO_SNDBUF int

TCP_NODELAY BOOL
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(22) shutdown() : %1 Socket #xic/il i chxt ip o

£ 3% ¢ int PASCAL FAR shutdown( SOCKET s, int how );
% #,:s Socket =Es G
how R S LS ORf e S
BwiE 2 -0
% pr - SOCKET_ERROR (** r1 WSAGetLastError()¥ 1 /i 7))
e

PV feie b Socket s BT e BiE s i o 2 how hiE A
0> P72 L4z Fd o how (HEZ 10 R E w3fBEFAH - % how g &
Z’E'%#a‘iﬂi?%#fﬁ%if‘

AL e shutdown() & 5% 725 % Socket B B > #714
% Socket # ik #* 2

T L R fert ed closesocket() 2 5 A g o

(23) socket() : 2= = Socket -

£ ;% ¢ SOCKET PASCAL FAR socket( int af,

int type,
int protocol );
% ¥ af p o 23k & PF_INET(AF_INET)
type Socket %] i (SOCK_STREAM -~ SOCK_DGRAM)

protocol T L% T (4o % # * § % g LRI 5 0)
D - Socket s wAE

% pz - INVALID_SOCKET(** »? WSAGetLastError()
TP LtV kaE 2 - Socket o
Socket =7 ,tr,fv” % Stream Socket

B

i

¥ EH ik F)
I 5 b Socket 2z H Arig ¥ h R e
g« Datagram Socket -

(24) gethostbyaddr() : §1* % - host =it k EB~3% host HFfL -

3% I struct hostent FAR * PASCAL FAR

gethostbyaddr( const char FAR *addr, int len, int type );
% ¥k : addr network 7= 3\ enfe gt

len addr & B
type  PF_INET(AF_INET)
@y g+ - dpe struct hostent hdp ik

struct hostent {

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

}
% pr - NULL (»*=? WSAGetLastError() + {7k #])

e

X
pk P jE o~ R RE e
(25) gethostbyname() : 1* % - host ¢ & ik EB~3% host e f -

3% ¢ struct hostent FAR * PASCAL FAR

gethostbyname( const char FAR *name );
% # . name host = ¢
BwiE: 7 - 5% structhostent g 1%
struct hostent {

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

char FAR * FAR * h_addr_list;

}
% px - NULL (»*=? WSAGetLastError() + {7k 7])

CLENEEE

55
pkehd fE o~ R RE e
26) gethostname() : E3~p % ¢ * ¥ 1 * 5 host th & 4 o

A I

£ ;% ¢ int PASCAL FAR gethostname( char FAR *name, int namelen );
% #k:iname  * kiFik host LAEeEE R

namelen name &% )
wiE 2 -0

% pr - SOCKET_ERROR (#* #1 WSAGetLastError() + {7k 7])
P pt N REB host LA o

=

3t 2 (protocol) e & A kg B 3% 3 T
l o

(27) getprotobyname() : @ peid

s F A

£ 3% @ struct protoent FAR * PASCAL FAR
getprotobyname( const char FAR *name );
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% #: name AR Sy
@wig &5 - - dg% struct protoent ip
struct protoent {
char FAR * p_name,
char FAR * FAR * p_aliases;
short p_proto;

¥
% pr - NULL (=**! WSAGetLastError() ¥ # &k %))

BRI AR LR E R R Lrﬂ‘%l] S SnELE T o

(28) getprotobynumber() : i BB 2 T ehdh B Kk E B A T d B F

- O

£ 3% @ struct protoent FAR * PASCAL FAR

getprotobynumber( int number );
% ¥ . number 12 host £z N el L e
BwiE: £ - - Iy struct protoent hdp
struct protoent {

char FAR * p_name;
char FAR * FAR * p_aliases;
short p_proto;

}
% pr - NULL (»*=? WSAGetLastError() + {7k #])

ENEER VR TR0 S ek oL SUR LR T SR S sk AR A S

(29) getservbyname() : i g pRi% (service) & L% i 3 Tk JE B~ 3% IR AF
[‘i’!,/ﬂ |b ‘I’ o

# 3% @ struct servent * PASCAL FAR
getservbyname( const char FAR *name, const char FAR *proto );
% ¥ : name JRA% & HE
proto W LA

BwiE: *# - -dpw structservent dp ik
struct servent {
char FAR * S_name;
char FAR * FAR * s_aliases;
short S_port;
char FAR * s_proto;
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}
% pr - NULL (#=? WSAGetLastError() + {7k #])

P I PRIE FALE S TR L FERAE N Lo~ i chport mELE o

(30) getservbyport() : @ perRix (service) = port L% i 3 pE Tk E B

FIRARE T

3% © struct servent * PASCAL FAR
getservbyport( int port, const char FAR *proto );
% ¥ port PRA% e port 5
proto W LA

BwiE: *# - -dgw structservent ip ik
struct servent {
char FAR * S_name;
char FAR * FAR * s_aliases;
short S_port;
char FAR * s_proto;

}
% pr - NULL (= =? WSAGetLastError() + {7k #])

W L AT port L R T A B E RO LAE S W L% o
= ~ Microsoft Windows-specific Extensions

(1) WSACleanup() : % 4 Windows Sockets DLL ¢Hi¢ * o

7 ¢ int PASCAL FAR WSACIeanup( void );

#®
BwE: 25 -0
4 pr - SOCKET_ERROR (v #* WSAGetLastError() ¥ & sk 7))
PO 25N A * Windows Sockets DLL pF e Jp et v \WSAStartup()
* w» Windows Sockets DLL =z ; % B * f2:; 2 £ F & # *  Windows
SocketsDLL p# » JErefed pb — Gt kezxdl @ * > g i b * chF R -

N
1B

(2) WSAGetLastError() : fe#. s - g 4 prami g o

% int PASCAL FAR WSAGetLastError( void );

j/i’
i

4

#
%

"
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@w & © Windows Sockets APl & &3 4 4 1575
W L P SN REBE (S - SRR A P g o

(3) WSAStartup() : & % & * #25% ¢2 Windows Sockets DLL % — i an 3¢ o

£ ;% int PASCAL FAR WSAStartup(WORD wVersionRequested,

LPWSADATA IpWSAData );
% ¥ @ w\VersionRequested v ¢ * 7 Windows Sockets APl # 3 5= &
IpPWSAData :}ﬁ w WSADATA 7 it m:fﬂ o siilgw B

& i€ * WinSock B A& ehE 3 o

struct WSAData {
WORD w\ersion;
WORD wHighVersion;
char
szDescription[WSADESCRIPTION_LEN+1];
char szSystemStatus[WSASYSSTATUS LEN+1];
unsigned short iMaxSockets;
unsigned short iMaxUdpDg;
char FAR * IpVendorIinfo;
b
B E M) 0
X Pz WSASYSNOTREADY / WSAVERNOTSUPPORTED
/| WSAEINVAL

W oL S T BBt f27ef e 3] Windows Sockets DLL 35 @
% - Boor RGPSt s, 4 oy gered B @ Windows  SocketsDLL
0 38 o gL N AR IR R R —“‘Ff? Mg TE K D Windows SocketsAPI = A » 2 j&
PRk - R e
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