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/* simple UDP client */
struct sockaddr_in serv;

char request [REQUEST], reply[REPLY];
int sockfd, n;
if (argc != 2)

err_quit("usage: udpcli <IP address of server>");

if ((sockfd = socket (PF_INET, SOCK_DGRAM, 0)) < 0)
err_sys("socket error");

memset (&serv, 0, sizeof(serv));
serv.sin_family AF_INET;
serv.sin_addr.s_addr inet_addr(argv([1]);
serv.sin_port = htons (UDP_SERV_PORT) ;
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16 /* form request([] ... */
17 if (sendto(sockfd, request, REQUEST, 0,
18 (SA) &serv, sizeof (serv)) != REQUEST)
19 err_sys("sendto error");
20 if ((n = recvfrom(sockfd, reply, REPLY, 0,
21 (SA) NULL, (int *) NULL)) < 0)
22 err_sys("recvfrom error");
23 /* process "n" bytes of replyl] ... */
24 exit(0);
25 )
udpcli.c
1-1 ()
1.9 4.4 BSD-Lite
[Stevens 1990] 6
1-2 cliserv.h
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err_sys [Stevens 1992] B.2
vsprintf
errno Unix
2.
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P
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3.
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1-2 cliserv.h

1 /* Common includes and defines for UDP, TCP, and T/TCP

2 * clients and servers */

3 #include <sys/types.h>

4 #include <sys/socket.h>

5 #include <netinet/in.h>

6 #include <arpa/inet.h>

7 #include <stdio.h>

8 #include <stdlib.h>

9 #include <string.h>
10 #include <unistd.h>
11 #define REQUEST 400 /* max size of request, in bytes */
12 #define REPLY 400 /* max size of reply, in bytes */
13 #define UDP_SERV_PORT 7777 /* UDP server’s well-known port */
14 #define TCP_SERV_PORT 8888 /* TCP server'’s well-known port */
15 #define TTCP_SERV_PORT 9999 /* T/TCP server's well-known port */
16 /* Following shortens all the type casts of pointer arguments */
17 #define SA struct sockaddr *
18 void err_quit(const char *,...);
19 void err_sys(const char *,...);
20 int read_stream(int, char *, int);

1-2 cliserv.h
1-3 UDP

1 #include "cliserv.h"

2 int

3 main()

4 { /* simple UDP server */

5 struct sockaddr_in serv, cli;

6 char request [REQUEST], reply[REPLY];

7 int sockfd, n, clilen;

8 if ((sockfd = socket (PF_INET, SOCK_DGRAM, 0)) < 0)

9 err_sys ("socket error");

10 memset (&serv, 0, sizeof(serv));

11 serv.sin_family = AF_INET;

12 serv.sin_addr.s_addr = htonl (INADDR_ANY) ;

13 serv.sin_port = htons (UDP_SERV_PORT) ;
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14 if (bind(sockfd, (SA) &serv, sizeof(serv)) < 0)

15 err_sys("bind error"); .

16 for (;;) {

17 clilen = sizeof(cli);

18 if ((n = recvfrom(sockfd, request, REQUEST, 0,

19 (SA) &cli, &clilen)) < 0)

20 err_sys ("recvfrom error");

21 /* process "n" bytes of request[] and create replyl[] ... */

22 if (sendto(sockfd, reply, REPLY, 0,

23 (SA) &cli, sizeof(cli)) != REPLY)

24 err_sys("sendto error");

25 }

26 }

udpsero.
13 ()

5. UDP

8-15 socket UDP Internet
(INADDR_ANY)
( )
(UDP_SERV_PORT) cliserv.h IP
bi nd

6.

16-25 (recvfrom
( ) (sendt o)
UDP - (DNS) DNS
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1-4
1-4
socket
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IP
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recvfrom
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1-4
RTT + SPT RTT SPT UDP
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1 #include v"cliserv.h"
2 int
3 main(int argc, char *argv[])
4 { /* simple TCP client */
5 struct sockaddr_in serv;
6 char request [REQUEST], reply[REPLY];
7 int sockfd, n;
8 if (argc != 2)
9 err_quit("usage: tcpcli <IP address of server>");
10 if ((sockfd = socket (PF_INET, SOCK_STREAM, 0)) < 0)
11 err_sys("socket error");
12 memset (&serv, 0, sizeof(serv));
13 serv.sin_family = AF_INET;
14 serv.sin_addr.s_addr = inet_addr(argv([l1l]);
15 serv.sin_port = htons (TCP_SERV_PORT) ;
16 if (connect(sockfd, (SA) &serv, sizeof(serv)) < 0)
17 err_sys({"connect error");
18 /* form request{] ... */
19 if (write(sockfd, request, REQUEST) != REQUEST)
20 err_sys("write error");
21 if (shutdown(sockfd, 1) < 0)
22 err_sys("shutdown error");
23 if ((n = read_stream(sockfd, reply, REPLY)) < 0)
24 err_sys("read error");
25 /* process "n" bytes of replyl[}]l ... */
26 exit(0);
27 }
1-5 TCP
1. TCP
10-17 socket TCP Internet
connect TCP
1 18 TCP
2.
19-22 write shut down (

tepcli.c
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FIN
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3.
23-24 read_stream 1-6 TCP
TCP
TCP read
TCP FIN read
( 0) read_stream
read read read_stream
. ; tepcli.c
1 #include "cliserv.h"
2 int
3 main(int argc, char *argvl[])
4 { /* simple TCP client */
5 struct sockaddr_in serv;
6 char request [REQUEST], reply[REPLY]:;
7 int sockfd, n;
8 if (argc != 2)
9 err_quit("usage: tcpcli <IP address of server>");
10 if ((sockfd = socket (PF_INET, SOCK_STREAM, 0)) < 0)
11 err_sys("socket error");
12 memset (&serv, 0, sizeof(serv));
13 serv.sin_family = AF_INET;
14 serv.sin_addr.s_addr = inet_addr(argv(l]);
15 serv.sin_port = htons (TCP_SERV_PORT) ;
1-6 read_stream
TCP
Internet (FTP SMTP HTTP NNTP)
(DNS RPC)
TCP (FIN)
FTP
1-7 TCP
tcpserv.c
1 #include "cliserv.h"
2 int
3 main{()
4 { /* simple TCP server */
5 struct sockaddr_in serv, cli;
6 char request [REQUEST], reply[REPLY];
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7 int listenfd, sockfd, n, clilen:
8 if ((listenfd = socket (PF_INET, SOCK_STREAM, 0)) < 0)
9 err_sys("socket error");
10 memset (&serv, 0, sizeof(serv));
11 serv.sin_family = AF_ INET;
12 serv.sin_addr.s_addr = htonl (INADDR_ANY) ;
13 serv.sin_port = htons (TCP_SERV_PORT) ;
14 if (bind(listenfd, (SA) &serv, sizeof(serv)) < 0)
15 err_sys("bind error");
16 if (listen{(listenfd, SOMAXCONN) < 0)
17 err_sys("listen error");
18 for (;;) {
19 clilen = sizeof(cli);
20 if ((sockfd = accept(listenfd, (SA) &cli, &clilen)) < 0)
21 err_sys("accept error");
22 if ((n = read_stream(sockfd, request, REQUEST)) < 0)
23 err_sys{"read error"):;
24 /* process "n" bytes of request[] and create reply[] ... */
25 if (write(sockfd, reply, REPLY) != REPLY)
26 err_sys("write error");
27 close(sockfd) ;
28 }
29 }
tepserv.c
1-7 ()
4. TCP
8-17 TCP UDP
TCP IP listen
listen
SOVAXCONN <sys/ socket . h> 5
10 ( Web )
256 1024 145
5.
18-28 accept connect
accept sockfd
read_stream ( 1-6) write
accept
Unix accept Unix
fork

accept
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TCP FIN ( )
TIME_WAIT (MSL) MSL 120
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TIME_WAIT )
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TCP
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SYN
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TITCP - TCP -
TITCP 1-10 T/ITCP
1 #include "cliserv.h" Hepeli.c
2 int
3 main(int argc, char *argv[])
4 { /* T/TCP client */
5 struct sockaddr_in serv;
6 char request [REQUEST], reply[REPLY];
7 int sockfd, n;
8 if (argc !'= 2)

(Yo

err_quit("usage: ttcpcli <IP address of server>");

10 if ((sockfd = socket (PF_INET, SOCK_STREAM, 0)) < 0)
11 err_sys ("socket error");

1-10 T/TCP
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12
13
14
15

16

17
18
19

20
21

22

23
24 }

memset (&serv, 0, sizeof(serv));
serv.sin_family = AF_INET;
serv.sin_addr.s_addr = inet_addr(argv[l}]);
serv.sin_port = htons (TCP_SERV_PORT) ;

/* form request[] ... */

if (sendto(sockfd, reguest, REQUEST, MSG_EOF,
(SA) &serv, sizeof(serv)) != REQUEST)
err_sys("sendto error”);

if ((n = read_stream(sockfd, reply, REPLY)) < 0)
err_sys("read error");

/* process "n" bytes of reply[] ... */

exit(0);

ttepeli

1-10 ( )

1. TCP
10-15 socket TCP Internet

P

2.

17-19 T/TCP connect sendto

sendt o 4
MSG_EOF 1-5

shut down FIN MSG_EOF T/TCP
MSG_EOR ( oSl )

FIN

1-12 sendto SYN
sendto connect

write shutdown

3.
20-21

1-11

read_stream TCP

TITCP

1 #include "cliserv.h"

ttcpserv.c

/* T/TCP server */

struct sockaddr_in serv, cli;
char request [REQUEST], reply[REPLY];
int listenfd, sockfd, n, clilen;

if ((listenfd = socket (PF_INET, SOCK_STREAM, 0)) < 0)

err_sys("socket error");
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10 memset (&serv, 0, sizeof(serv));
11 serv.sin_family = AF_INET;
12 serv.sin_addr.s_addr = htonl (INADDR_ANY) ;
13 serv.sin_port = htons (TCP_SERV_PORT) ;
14 if (bind(listenfd, (SA) &serv, sizeof(serv)) < 0)
15 err_sys("bind error");
16 if (listen(listenfd, SOMAXCONN) < 0)
17 err_sys("listen error");
18 for (;;) {
19 clilen = sizeof(cli);
20 if ((sockfd = accept(listenfd, (SA) &cli, &clilen)) < 0)
21 err_sys("accept error");
22 if ((n = read_stream(sockfd, request, REQUEST)) < 0)
23 err_sys("read error");
24 /* process "n" bytes of request{] and create reply([] ... */
25 if (send(sockfd, reply, REPLY, MSG_EOF) != REPLY)
26 err_sys("send error");
27 close(sockfd) ;
28 }
29 }
ticpserv.c
1-11 ()
1-7 TCP socket bi nd
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1-12 T/ITCP -
TITCP UDP ( 1-4) RTT + SPT
T/TCP UDP TCP ubP
read ( UDP
recvfrom )
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