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#define MAX_NODES 1024 /* maximum number of nodes */
#define INFINITY 1000000000 /* a number larger than every maximum path */
int n, distiMAX_NODES][MAX_NODES]; /* dist[i][j] is the distance from ito | */
void shortest_path(int s, int t, int path(])
{ struct state { /* the path being worked on */

int predecessor; f* previous node */

int length; f* length from source to this node */

enum {permaneant, tentative} label; ™ label state */
} state[MAX_NODES];
int i, k, min;
struct state *p;
for (p = &state(0]; p < &state[n); p++) { /* initialize state */
p->predecessor = -1;
p-=length = INFIMITY;
p->label = tentative;

}
state(t).length = 0; state(t).label = permanent;
k=1t * k is the initial working node */
do { {* Is there a better path from k? */
far {i = 0,1 = n; i4++) [ this graph has n nodes */
it (dist[k][i] = 0 && state[i].label == tentative) {
if (state[k].length + dist[k][i] < state[i].length) {
state[i].predecessor = k;
state(i].length = state[k).length + dist[k][i];
].
}
/* Find the tentatively labeled node with the smallest label. */
k= 0; min = INFINITY;
for {i = O; i = n; i+ +)
if (state[i].label == tentative && state[i].length < min) {
min = statei].length;
ko=
}
state[k].label = permanent;
} while (k |= s);

™ Copy the path into the output array. */
i=0 k=g
do {path[i++] = k; k = state[k].predecessor; } while (k >= 0);
}
o S 33 et 0 S Semhone 51 | il o) SN A= S50
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/* This page contains a client program that can request a file from the server program
* on the next page. The server responds by sending the whole file.

*f

#include <sysitypes.h>

#include <sys/socket.h>

#include <netinet/in.h>
#include <netdb.h=

#define SERVER_PORT 12345 /* arbitrary, but client & server must agree */
#define BUF_SIZE 4096 * block transfer size */
int main(int arge, char **argv)
{
int ¢, s, bytes;
char buf[BUF _SIZE]; /* butfer for incoming file */
struct hostent “h; f* info about server */
struct sockaddr_in channel; /* holds IP address */

if (arge != 3) fatal{"Usage: client server-name file-name®);
h = gethostbyname(argv[1)); [ look up host's IP address */
if (!h) fatal{"gethostbyname failed");

5 = socket{PF_INET, SOCK_STREAM, IPPROTO_TCP);

if (s <0) fatal("socket™);

memsel(&channel, 0, sizeof(channel));

channel.sin_family= AF_INET;
memcpy(&channel.sin_addr.s_addr, h-=h_addr, h-=h_length);
channel.sin_port= htons{SERVER_PORT),

¢ = connect(s, (struct sockaddr *) &channel, sizeof{(channel));
if (¢ < 0) fatal{"connect failed");

/* Connection is now established. Send file name including O byte at end. */
write(s, argv(2), strlen{argv(2]}+1):

/* Go get the file and write it to standard output. */

while (1) {
bytes = read(s, buf, BUF_SIZE); {* read from socket */f
if {bytes <= 0) exit(0); /* check for end of file */
write(1, buf, bytes); M write to standard output */

)
}

fatal{char "string)

{
printf{*3%:s\n", string);
exit(1);

}
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#include <sysftypes.h> * This is the server code *f
#include <sysficntl.h>

#include <sys/socket.h=>

#include <netinetin.h>

#include <netdb.h>

#define SERVER_PORT 12345 {* arbitrary, but client & server must agree */
#define BUF_SIZE 4096 I block transfer size */
#define QUEUE_SIZE 10

int main(int arge, char *argv(])

{
int s, b, |, fd, sa, bytes, on = 1;
char buf{BUF_SIZE]; f* buffer for outgoing file */
struct sockaddr_in channel; i holds IP address */

™ Build address structure to bind to socket. */
memset{&channel, 0, sizeof{channel));  /* zero channel */
channel.sin_family = AF_INET,

channel.sin_addr.s_addr = htonl{INADDR_ANY);

channel sin_port = htons(SERVER_PORT);

" Passive open. Wait for connection. */

5 = sockel{AF_INET, SOCK_STREAM, IPPROTO_TCP); [ create socket */
if (s = 0) fatal("socket failed®);

setsockopt(s, SOL_SOCKET, SO_REUSEADDR, (char *) &on, sizeof(on));

b = bind(s, (struct sockaddr *) &channel, sizeof{channel));
if (b < 0) fatal{"bind failed*);

| = listen{s, QUEUE_SIZE); i* specily queue size */
if (I < 0) fatal("listen failed");

f* Socket is now set up and bound. Wait for conneclion and process it. */

while (1) {
sa = accept(s, 0, 0); I block for connection request */
if (sa < 0) fatal{*accept failed");
read(sa, buf, BUF_SIZE); * read file name from socket */
/* Get and return the file, */
id = open({buf, O_RDONLY), f* open the file to be sent back */
if (fd < 0) fatal{"open failed");
while (1)
bytes = read(id, buf, BUF_SIZE); /* read from file */
if (bytes <= 0) break; I* check for end of file *f
write(sa, buf, bytes); * write bytes to socket */
}
close(fd); M close file */
close(sa); * close connection */
}



