
Client-Server ModelMessage passing systems are popular be
ause they support 
lient-server intera
tions,where:� 
lients | send messages to servers requesting a server.� servers | provide servi
es requested by 
lients. A 
lient sends a message requestingservi
e to the server, and the server returns its response in a response message.Note: a pro
ess 
an be a 
lient and a server at the same time.PortsNeed to lo
ate a pro
ess. Use a port (like a mailbox).There are two types of ports:� well known ports | those that rarely 
hange over time. For instan
e, servers thatprovide mail, �le transfer, remote login, et
.� dynami
 ports | typi
ally used only for the life of a pro
ess. For instan
e, pipes 
anbe implemented using message passing.

CS 502 1 week6-unixso
k.tex



Examples of Servers� mail server | allows 
lient mail program to 
onne
t to mail server on remotema
hine.� login server | allows 
lients to establish login sessions on remote ma
hine.� �le servers | 
lient requests to read or write part of a �le. The server might supportseveral operations, in
luding read, write, open, 
lose and seek.� sort server | takes a list of items from the 
lient, sorts them, and returns the sortedlist� authenti
ation server | grants permissions to a

ess �les, log into the system, et
.
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So
ketsHow do we provide interpro
ess 
ommuni
ation between pro
esses that do not share a
ommon an
estor?So
kets are a generalization of �le input/output that supports interpro
ess 
ommuni
ation.Solution: appli
ations use so
kets and bind port names to them. Pro
esses then sendmessages to the bound (port) name.Finger Server Example1. Create so
ket (using so
ket() (don't look at details)2. Bind port number to so
ket. Look in /et
/servi
es using getservbyname().Well-known port number.3. Wait for request. On request gather information and send response to requestingport.Finger Client:1. Create so
ket and bind arbitrary port number to so
ket.2. Get port number and host address of �nger port.3. Send request to �nger port (
ontaining 
lient port address).4. Wait for response, read it, and 
leanup.Des
ribe for a server that forks o� a pro
ess to handle the 
onne
tion. Use an alternateport for the server.Look at pi
ture!
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Code ExampleClient send user name and re
eives ba
k a message.< 


7 /
s/
s502/publi
/example 1 >make so
k
lientg

 -g -
 -o so
k
lient.o so
k
lient.
g

 -g -o so
k
lient so
k
lient.o< 


7 /
s/
s502/publi
/example 2 >make so
kserverg

 -g -
 -o so
kserver.o so
kserver.
g

 -g -o so
kserver so
kserver.o< 


7 /
s/
s502/publi
/example 3 >./so
kserver 4242 &[1℄ 25269< 


7 /
s/
s502/publi
/example 4 >./so
k
lient 


7 4242Hello 
ew, you are visitor number 1 to this server< 


7 /
s/
s502/publi
/example 5 >./so
k
lient 


7 4242Hello 
ew, you are visitor number 2 to this server< 


7 /
s/
s502/publi
/example 6 >kill %1[1℄ Terminated ./so
kserver 4242
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Client/* adapted from Sample 25_1 from "Computer Networks and Internets, 2nd ed by Comer *//* so
k
lient.
 - 
ode for example 
lient program that uses TCP */#ifndef unix#define WIN32#in
lude <windows.h>#in
lude <winso
k.h>#else#define 
loseso
ket 
lose#in
lude <sys/types.h>#in
lude <sys/so
ket.h>#in
lude <netinet/in.h>#in
lude <arpa/inet.h>#in
lude <netdb.h>#endif#in
lude <stdio.h>#in
lude <string.h>#in
lude <pwd.h>#define PROTOPORT 5193 /* default proto
ol port number */extern int errno;
har lo
alhost[℄ = "lo
alhost"; /* default host name *//*------------------------------------------------------------------------* Program: 
lient** Purpose: allo
ate a so
ket, 
onne
t to a server, and print all output** Syntax: 
lient [ host [port℄ ℄** host - name of a 
omputer on whi
h server is exe
uting* port - proto
ol port number server is using** Note: Both arguments are optional. If no host name is spe
ified,* the 
lient uses "lo
alhost"; if no proto
ol port is* spe
ified, the 
lient uses the default given by PROTOPORT.**------------------------------------------------------------------------*/main(arg
, argv)int arg
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har *argv[℄;{ stru
t hostent *ptrh; /* pointer to a host table entry */stru
t protoent *ptrp; /* pointer to a proto
ol table entry */stru
t so
kaddr_in sad; /* stru
ture to hold an IP address */int sd; /* so
ket des
riptor */int port; /* proto
ol port number */
har *host; /* pointer to host name */int n; /* number of 
hara
ters read */
har buf[1000℄; /* buffer for data from the server */#ifdef WIN32WSADATA wsaData;WSAStartup(0x0101, &wsaData);#endifstru
t passwd *ppwd;memset((
har *)&sad,0,sizeof(sad)); /* 
lear so
kaddr stru
ture */sad.sin_family = AF_INET; /* set family to Internet *//* Che
k 
ommand-line argument for proto
ol port and extra
t *//* port number if one is spe
ified. Otherwise, use the default *//* port value given by 
onstant PROTOPORT */if (arg
 > 2) { /* if proto
ol port spe
ified */port = atoi(argv[2℄); /* 
onvert to binary */} else {port = PROTOPORT; /* use default port number */}if (port > 0) /* test for legal value */sad.sin_port = htons((u_short)port);else { /* print error message and exit */fprintf(stderr,"bad port number %s\n",argv[2℄);exit(1);}/* Che
k host argument and assign host name. */if (arg
 > 1) {host = argv[1℄; /* if host argument spe
ified */} else {host = lo
alhost;}/* Convert host name to equivalent IP address and 
opy to sad. */ptrh = gethostbyname(host);CS 502 6 week6-unixso
k.tex



if ( ((
har *)ptrh) == NULL ) {fprintf(stderr,"invalid host: %s\n", host);exit(1);}mem
py(&sad.sin_addr, ptrh->h_addr, ptrh->h_length);/* Map TCP transport proto
ol name to proto
ol number. */if ( ((int)(ptrp = getprotobyname("t
p"))) == 0) {fprintf(stderr, "
annot map \"t
p\" to proto
ol number");exit(1);}/* Create a so
ket. */sd = so
ket(PF_INET, SOCK_STREAM, ptrp->p_proto);if (sd < 0) {fprintf(stderr, "so
ket 
reation failed\n");exit(1);}/* Conne
t the so
ket to the spe
ified server. */if (
onne
t(sd, (stru
t so
kaddr *)&sad, sizeof(sad)) < 0) {fprintf(stderr,"
onne
t failed\n");exit(1);}/* Repeatedly read data from so
ket and write to user's s
reen. */if ((ppwd = getpwuid(getuid())) == NULL) {fprintf(stderr,"
ould not get user name\n");exit(1);}/* send our user name */send(sd, ppwd->pw_name, strlen(ppwd->pw_name)+1, 0);n = re
v(sd, buf, sizeof(buf), 0);while (n > 0) {write(1,buf,n);n = re
v(sd, buf, sizeof(buf), 0);}/* Close the so
ket. */
loseso
ket(sd);CS 502 7 week6-unixso
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/* Terminate the 
lient program gra
efully. */exit(0);}
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Server/* adapted from Sample 25_2 from "Computer Networks and Internets, 2nd ed by Comer *//* so
kserver.
 - 
ode for example server program that uses TCP */#ifndef unix#define WIN32#in
lude <windows.h>#in
lude <winso
k.h>#else#define 
loseso
ket 
lose#in
lude <sys/types.h>#in
lude <sys/so
ket.h>#in
lude <netinet/in.h>#in
lude <netdb.h>#endif#in
lude <stdio.h>#in
lude <string.h>#define PROTOPORT 5193 /* default proto
ol port number */#define QLEN 6 /* size of request queue */int visits = 0; /* 
ounts 
lient 
onne
tions *//*------------------------------------------------------------------------* Program: server** Purpose: allo
ate a so
ket and then repeatedly exe
ute the following:* (1) wait for the next 
onne
tion from a 
lient* (2) send a short message to the 
lient* (3) 
lose the 
onne
tion* (4) go ba
k to step (1)** Syntax: server [ port ℄** port - proto
ol port number to use** Note: The port argument is optional. If no port is spe
ified,* the server uses the default given by PROTOPORT.**------------------------------------------------------------------------*/main(arg
, argv)int arg
;CS 502 9 week6-unixso
k.tex




har *argv[℄;{ stru
t hostent *ptrh; /* pointer to a host table entry */stru
t protoent *ptrp; /* pointer to a proto
ol table entry */stru
t so
kaddr_in sad; /* stru
ture to hold server's address */stru
t so
kaddr_in 
ad; /* stru
ture to hold 
lient's address */int sd, sd2; /* so
ket des
riptors */int port; /* proto
ol port number */int alen; /* length of address */
har buf[1000℄; /* buffer for string the server sends */
har ubuf[100℄; /* buffer for user string */#ifdef WIN32WSADATA wsaData;WSAStartup(0x0101, &wsaData);#endifmemset((
har *)&sad,0,sizeof(sad)); /* 
lear so
kaddr stru
ture */sad.sin_family = AF_INET; /* set family to Internet */sad.sin_addr.s_addr = INADDR_ANY; /* set the lo
al IP address *//* Che
k 
ommand-line argument for proto
ol port and extra
t *//* port number if one is spe
ified. Otherwise, use the default *//* port value given by 
onstant PROTOPORT */if (arg
 > 1) { /* if argument spe
ified */port = atoi(argv[1℄); /* 
onvert argument to binary */} else {port = PROTOPORT; /* use default port number */}if (port > 0) /* test for illegal value */sad.sin_port = htons((u_short)port);else { /* print error message and exit */fprintf(stderr,"bad port number %s\n",argv[1℄);exit(1);}/* Map TCP transport proto
ol name to proto
ol number */if ( ((int)(ptrp = getprotobyname("t
p"))) == 0) {fprintf(stderr, "
annot map \"t
p\" to proto
ol number");exit(1);}/* Create a so
ket */CS 502 10 week6-unixso
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sd = so
ket(PF_INET, SOCK_STREAM, ptrp->p_proto);if (sd < 0) {fprintf(stderr, "so
ket 
reation failed\n");exit(1);}/* Bind a lo
al address to the so
ket */if (bind(sd, (stru
t so
kaddr *)&sad, sizeof(sad)) < 0) {fprintf(stderr,"bind failed\n");exit(1);}/* Spe
ify size of request queue */if (listen(sd, QLEN) < 0) {fprintf(stderr,"listen failed\n");exit(1);}/* Main server loop - a

ept and handle requests */while (1) {alen = sizeof(
ad);if ( (sd2=a

ept(sd, (stru
t so
kaddr *)&
ad, &alen)) < 0) {fprintf(stderr, "a

ept failed\n");exit(1);}if (re
v(sd2, ubuf, sizeof(ubuf), 0) > 0) {visits++;sprintf(buf, "Hello %s, you are visitor number %d to this server\n",ubuf, visits);send(sd2,buf,strlen(buf),0);}
loseso
ket(sd2);}}
CS 502 11 week6-unixso
k.tex


