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Chapter 1 - Introduction



Network Application

Client application

m seek out server to perform task

Server application

= long running programs (daemons)

that service requests from
one/more clients

Protocol

B an agreement on how programs

communicate across a network
= c.g TCP/IP
Client-server paradigm

= multiple clients

] single server
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Figure 1.1. Network application: client and server.



Client-Server on LAN

Figure 1.3. Client and server on the same Ethernet communicating using TCP.
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Client-Server on WAN

Figure 1.4. Client and server on different LANs connected through a WAN.
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A Simple Daytime Client

— R — introfdaytimetcpcli.c

B Create TCP socket SR e ——

2 int

(internet stream) 3 main(int aroc. char **argv)

{
. SpeCify Server’s IP struct s addr_in servaddr;
address and port it targe = )

err_gquit("usage: a.out <IPaddress>");

| C()nvert Server L i c 1 = socket (AF_INET, SOCK_STREAM, 0)} < 0)

"socket error");

ﬂddfess tO pfopef : . Yo {&;en..-'ar";r_i'r. sizeof (servaddr)) ;
format _ in_por |

n_addr)
1]);

m [stablish connection
with server

(SA *)} &kservaddr, sizeof(servaddr)) < 0)

while ( (n = read ckfd, recvline, MAXLINE)) > 0) {
recvline[n] /* rull terminate */
if (fputs(recvline, stdout) EQF)

b

®m Read and display
server’s reply

%]

err_sys("fputs error");

B B OBY OBD
=3

("read error");

BB

solaris% daytimetcpcli 206.168.112.96

- ————————— introfdaytimetcpcli.c

Figure 1.5 TCP daytime client.

Mon May 26 20:58:40 2003
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Daytime client — IPv6 version

— introfdaytimetcpclivé.c
#include

int
main{int argc, char **argv)
.:-
kfd, n;
char recvline [MAXLINE + 1];
struct sockaddr_iné servaddr;

if (argc '= 2)
err guit("usage: a.out <IPaddress>"});

- socket (AF_INET6, SOCK_STREAM, 0)) < 0)
et error”});

servaddr, sizeof(servaddr));
rvaddr.siné family = AF INET6:;
vaddr .sin6é_port = htons(13); /* daytime server */
(inet_pton (AF_INET&, argv([l], &servaddr.siné_addr) <= 0)

err_quit ("inet_pton error for %s", argv([1]);

{connect (sockfd, (SA *) &servaddr, sizeof (servaddr)) < 0)
err_sys{"connect error” Vi

0

while ( (n = read(sockfd, recvline, MAXLINE)) > 0} {
recvline[n] 0; /* null terminate */
if (fputs(recvline, stdout) == EOF)
err_sys("fputs error");

B OB B
= o

bJ
w b

by Ba
[EN

err sys("read error");

"
]

exit (0);

B B
=]

— ————————— introjdaytimetcpclivé.c

Figure 1.6 Version of Figure 1.5 for IP version 6.

Chapter 1



Wrapper Functions

sockfd = Socket [AF_INET,

int

Socket (int family,

libfwrapsock.c
int type,

int I

if [ (n = socket (family,

err_svs("socket error");
return (n) :

type, protocol)) < 0)

lib[wrapsock.c
Figure 1.7 Our wrapper function for the socket function.
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A Simple Daytime Server

Create TCP socket

Bind server’s well-
known port to
socket

Convert socket to
listening socket

Accept client
connection, send

What time s it?

mtro/daytimetcpsro.c
1 #include "unp.h"* / Y P

2 #include <time.h>

3 int
4 main(int argec, char **argv)
{
int listenfd, connfd;
struct sockaddr_in servaddr;
char buff [MAXLINE] ;
time t ticks;

listenfd = Socket (AF_INET, SOCEK_STREAM, 0):

bzero(&servaddr, sizeof (servaddr));
servaddr.sin_family LF_TINET;
servaddr.sin_addr.s_addr hteonl (INADDR ANY) ;
servaddr.sin_port = htons(13); /* daytime server */

Bind(listenfd, (SA *) &servaddr, sizeof (servaddr));
Listen(listenfd, LISTENQ) ;

for ( ; ; ) {
connfd Accept (listenfd, (SA *) NULL, NULL);

ticks = time(NULL) ;
snprintf (buff, sizeof (buff), "%.24s\r\n", ctime(&ticks)):
Write(connfd, buff, strlen{buff));

Close (connfd) ;

intro/daytimetcpsro.c
Figure 1.9 TCF daytime server.
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OSI and TCP/IP

Figure 1.14. Layers in OS] model and Internet protocol suite.
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BSD Networking History

Figure 1.15. History of various BSD releases.

4.2BSD (1983)
first widely available
B cr keley S O ft warec release of TCP/1P
and sockets API

Distribution (BSD) |
| UﬂlX OS 4.3BSD (1986)

TCP performance improvements

® Developed by l

4.3BSD Tahoe (1988)

Computer SYS tems slow start,

congestion avoidance,

ResearCh Group -. s fast Ltlnn:i.mjt
<CSRG> at UﬂiVCfSity Belenes 1005 43BSD Reno (1990)

fast recovery,

of California, Berkeley SLIP header compression,
/ routing table changes;
. 1 9 70_ l 9 9 5 length field added to seckaddr( };

control information added to meghdr{ }

BSD Networking Software
Release 2.0 (1991): Net/2 l

4.4BSD (1993)

mulkicasting,
/ long fat pipe modifications

44BSD-Lite (1994)
referred to in text as Net/3

FreeBSD,

& OpenBSD
4.4BSD-Lite2 (1995)
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Unix Standards

m POSIX (Portable Operating System Interface)

m family of standards, developed by IEEE, 1988—1996 P - iX ? Pr .
= POSIX.1, POSIX.2 OS / = OleCt

® The Open Group

= international consortium of vendors and end-users from industry,
government, academia

m formed by X/Open Company & Open Software Foundation (OSF), 1996

= Single Unix Specification Version 3 -
m most Unix systems today conform to this THE \) p g ” GROUP
m BSD Unix =

m first publicly available TCP/IP stack implementation
= many commercial versions of Unix based on System V Release 4 (SVR4)

m cg Unix Ware, Solaris = ¢
SCcCO A Sl 4
. AJ v

m Linux

= popular, free version of Unix

m strictly not based on any standard, but has compatibility with POSIX and
BSD Unix

2 ubuntu P recrax

X—Z2C Onw
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32-bit vs 64-bit

B A network connection can be
m from a 32-bit / 64-bit client
B to a 32-bit / 64-bit host

m Socket API uses specifically defined data types to avoid
problems with intrinsic C language data size 1ssues

m [LP = integer, long integer, pointer

Figure 1.17. Comparison of number of bits to hold various datatypes for the ILP32 and LP64 models.

ILP32 model | LP64 model

char

short
int
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Exercises

m Daytime Client
® intro/daytimetcpcli.c
B Daytime Server

® intro/daytimetcpstv.c
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