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childdial.c C child dial
cliargs.c P cli_args
client.c P client_alloc, client_add, client_del, client_sigchld
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' debug.c C | DEBUG, DEBUG_NONL
devfile.c P dev_next, dev_rew, dev_find
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sysfile.c P sSys_next, sys_rew, Sys_posn
ttydial.c C tty_dial
_ttyopen.c C tty_open
18-1 calld.h calld.h

18-1 calld.h
#include <gsys/types.h>
#include <errno.h>
#include <signal.h>
#include "ourhdr.h"
#define CS_CALL "/home/stevens/calld" /* well-known name */

#define CL_CALL "call"
#define MAXSYSNAME 256
#define MAXSPEEDSTR 256
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/* #structs to alloc/realloc for */

#define NALLOC 10

/* Client structs (client.c), Lock structs (lock.c) */
#define WHITE " \t\n" /* for separating tokens */
#define SYSTEMS ", /Systems" /* my own copies for now */
#define DEVICES "_/Devices"
#define DIALERS " /Dialers"

/* declare global variables */
extern int clifd;
extern int debug; /* nonzero if interactive (not daemon) */
extern int Debug; /* nonzero for dialing debug output */
extern char errmsg[]l; /* error message string to return to client */
extern char *speed; /* speed (actually "class") to use */
extern char *sysname; /* name of system to call */
extern uid_t uid; /* client’s uid */
extern volatile sig_atomic_t chld_flag; /* when SIGCHLD occurs */

extern

typedef struct {

enum parity { NONE, EVEN, ODD } parity;

/* specified by client */

/* one Client struct per connected client */

int £d; /* £d, or -1 if available */

pid_t pid: /* child pid while dialing */

uid_t uid; /* client’s user ID */

int childdone; /* nonzero when SIGCHLD from dialing child recvd:
1 means exit(0), 2 means exit (1) */

long sysftell; /* next line to read in Systems file */

long foundone; /* true if we find a matching sysfile entry */

int Debug; /* option from client */

enum parity parity; /* option from client */

char speed[MAXSPEEDSTR]; /* option from client */

char sysname[MAXSYSNAME];/* option from client */

} Client;

extern Client
extern int

typedef struct {

*client; /* ptr to malloc’ed array of Client structs */
client_size;/* # entries in client[] array */
/* (both manipulated by client XXX() functions) */

/* everything for one entry in Systems file */

char *name; /* system name */
char *time; /* (e.g., "Any") time to call (ignored) */
char *type; /* (e.g., "ACU") or system name if direct connect */
char *class; /* (e.g., "9600") speed */
char *phone; /* phone number or "-" if direct connect */
char *login; /* uucp login chat (ignored) */

} Systems;

typedef struct { /* everything for one entry in Devices file */
char *type; /* (e.g., "ACU") matched by type in Systems */
char *line; /* (e.g., "cual") without preceding "/dev/" */
char *line2; /* (ignored) */
char *class; /* matched by class in Systems */
char *dialer; /* name of dialer in Dialers */

} Devices;

typedef struct { /* everything for one entry in Dialers file */
char *dialer; /* matched by dialer in Devices */
char *sub; /* phone number substitution string (ignored) */
char *expsend; /* expect/send chat */

} Dialers;

extern Systems
extern Devices
extern Dialers

void child_d

systems; /* filled in by sys_next () */
devices; /* filled in by dev_next () */
dialers; /* filled in by dial_next() */

/* our function prototypes */

ial(Client *); /* childdial.c */
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int cli_args(int, char **); /* cliargs.c */
int client_add(int, uid t): /* client.c */
void client_del (int);
void client_sigchld(pid t, int);
void loop (void) ; /* loop.c */
char *ctl_str (char); /* ctlstr.c */
int dev_find(Devices *, const Systems *); /* devfile.c */
int dev_next (Devices *);
void dev_rew(void) ;
int dial_ find(Dialers *, const Devices *); /* dialfile.c */
int dial_next (Dialers *);
void dial rew(void);
int expect_str(int, char *); /* expectstr.c */
int request (Client *); /* request.c */
int send_str(int, char *, char *, int); /* sendstr.c */
void sig_chld(int); /* sigchld.c */
long sys_next (Systems *); /* sysfile.c */
void sys_posn (long);
void sys_rew(void);
int tty_open(char *, char *, enum parity, int); /* ttyopen.c */
int tty dial(int, char *, char *, char *, char *); /* ttydial.c */
pid_t is_locked(char *); /* lock.c */
void lock_set (char *, pid_t);
void lock_rel(pid t);
void DEBUG (char *, ...):; /* debug.c */
void DEBUG_NONL(char *, ...);
Client 15-26
Systems
Systems Devices Dialers
18-2 main
18-2 main
#include "calld.h"
#include <syslog.h>
/* define global variables */

int clifd;
int debug; /* daemon’s command line flag */
int Debug; /* Debug controlled by client, not cmd line */
char errmsg [MAXLINE] ;
char *speed;
char *gysname;
uid_t uid;

Client *client = NULL;
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int client_size;
Systems systems;
Devices devices;
Dialers dialers;

volatile sig_atomic_t chld flag;
enum parity parity = NONE;

int

main(int argc, char *argv(])

{
int c;
log_open("calld", LOG _PID, LOG_USER):
opterr = 0; /* don’t want getopt() writing to stderr */
while ( (c = getopt(argc, argv, "d")) != EOF) {
switch (¢) {
case ’'d’': /* debug */
debug = 1;
break;

case '?’:
log_quit ("unrecognized option: -%c", optopt):

}

if (debug == 0)
daemon_init () ;

loop(); /* never returns */

}
-d log XXX ( B)

syslog

loop 18-3 select

18-3 loop.c

#include "calld.h"
#include <sys/time.h>
#include <errno.h>

static void cli_done (int);
static void child_done(int);

static fd_set allset; /* one bit per client conn, plus one for listenfd */
/* modified by loop() and cli_done() */

void

loop (void)

{
int i, n, maxfd, maxi, listenfd, nread;
char buf [MAXLINE] ;

Client *cliptr;
uid_t uid;
fd_set rset;

if (signal_intr (SIGCHLD, sig_chld) == SIG_ERR)
log_sys("signal error");

/* obtain descriptor to listen for client requests on */
if ( (listenfd = serv_listen(CS_CALL)) < 0)
log_sys("serv_listen error");
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FD_ZERO(&allset);
FD_SET(listenfd, &allset);

maxfd = listenfd;
maxi = -1;

for (; ;) {
if (chld_flag)
child done (maxi):
rset = allset; /* rset gets modified each time around */
if ( (n = select (maxfd + 1, &rset, NULL, NULL, NULL)) < 0) {
if (errno == EINTR) {
/* caught SIGCHLD, find entry with childdone set */
child_done (maxi);
continue; /* issue the select again */
} else
log_sys("select error");

}

if (FD_ISSET (listenfd, &rset)) {
/* accept new client request */
if ( (clifd = serv_accept (listenfd, &uid)) < 0)
log_sys("serv_accept error: %d", clifd):;

i = client_add(clifd, uid);
FD_SET(clifd, &allset);
if (clifd > maxfd)
maxfd = clifd; /* max fd for select() */
if (i > maxi)

maxi = i; /* max index in client([] array */
log_msg("new connection: uid %d, fd %d", uid, clifd);
continue;

/* Go through client[] array.
Read any client data that has arrived. */

for (cliptr = &client[0]; cliptr <= &client[maxi]; cliptr++) {
if ( (clifd = cliptr->fd) < 0)
continue;
if (FD_ISSET(clifd, &rset)) {
/* read argument buffer from client */
if ( (nread = read(clifd, buf, MAXLINE)) < 0)
log_sys("read error on fd %d", clifd):;

else if (nread == 0) {
/* The client has terminated or closed the stream
pipe. Now we can release its device lock. */

log_msg("closed: uid %d, fd %d",
cliptr->uid, clifd);
lock_rel (cliptr->pid):
cli_done (clifd);
continue;
}
/* Data has arrived from the client. Process the
client’s request. */

if (buf[nread-1l] != 0) {
log_quit ("request from uid %d not null terminated:"
" %% _*g", uid, nread, nread, buf);
cli_done(clifd);
continue;
}
log msg("starting: %s, from uid %d", buf, uid);
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/* Parse the arguments, set options. Since
we may need to try calling again for this
client, save options in client[] array. */

if (buf_args(buf, cli _args) < 0)
log_quit ("command line error: %s”, buf);
cliptr->Debug = Debug;
cliptr->parity = parity;
strcpy (cliptr—->sysname, sysname);
strcpy (cliptr->speed, (speed == NULL) ? "" : speed);
cliptr->childdone = 0;
cliptr->sysftell = 0;
cliptr->foundone = 0;

if (request(cliptr) < 0) {
/* system not found, or unable to connect */
if (send_err(cliptr->fd, -1, errmsg) < 0)
log sys("send err error");
cli_done(clifd);
continue;
}
/* At this point request() has forked a child that is
trying to dial the remote system. We’ll find
out the child’s status when it terminates. */

}

/* Go through the client[] array looking for clients whose dialing
children have terminated. This function is called by loop() when
chld flag-(the flag set by the SIGCHLD handler) is nonzero. */

static void
child done (int maxi)

{
Client *cliptr;

again:
chld_flag = 0; /* to check when done with loop for more SIGCHLDs */

for (cliptr = &client[0]; cliptr <= &client[maxi]; cliptr++) {
if ( (clifd = cliptr—>fd) < 0)
continue;
if (cliptr->childdone) {
log msg("child done: pid %d, status %d",
cliptr->pid, cliptr->childdone-1);

/* If the child was successful (exit(0)), just clear
the flag. When the client terminates, we’ll read
the EOF on the stream pipe above and release
the device lock. */

if (cliptr->childdone == 1) { /* child did exit (0) */
cliptr->childdone = 0;
continue;

}

/* Unsuccessful: child did exit(1). Release the device
lock and try again from where we left off. */

cliptr->childdone = 0;
lock_rel (cliptr—>pid); /* unlock the device entry */
if (request(cliptr) < 0) {
/* still unable, time to give up */
if (send err(cliptr->fd, -1, errmsg) < 0)
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log_sys("send_err error");
cli_done(clifd);
continue;
}
/* request() has forked another child for this client */
}
}
if (chld_flag) /* additional SIGCHLDs have been caught */
goto again; /* need to check all childdone flags again */
}

/* Clean up when we’re done with a client. */

static void
cli_done(int clifd)
{

client_del(clifd); /* delete entry in client[] array */
FD_CLR(clifd, &allset); /* turn off bit in select() set */
close(clifd); /* close our end of stream pipe */
}
loop client SIGCHLD signal
signal_intr loop
serv_listen 15-19 15-22  loop select
(0] serv_accept 15-20 15-24
client_add client
2 client
client
request buf_args 15-17

Devices request

loop select
select EINTR loop
select chld_flag child_done
loop client childdone
1 exit(1) request Systems
18-4 cli_args loop buf_args
loop
client

18-5 client.c client 18-5 15-27

ID client_sigchld
18-6 lock.c lock client

realloc lock
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18-4 cli_args

#include "calld.h"

/* This function is called by buf_args(), which is called by loop() .
* buf args() has broken up the client’s buffer into an argv[] style
* array, which is now processed. */

int

cli_args(int argc, char **argv)

{

int ci

if (arge < 2 || strcmp(argv([0], CL_CALL) != 0) {
strcpy (errmsg, "usage: call <options> <hostname>") ;
return(-1);

}

Debug = 0; /* option defaults */

parity = NONE;

speed = NULL;

opterr = 0; /* don’t want getopt () writing to stderr */
optind = 1; /* since we call getopt() multiple times */
while ( (¢ = getopt(argc, argv, "des:o")) != EOF) {
switch (c¢) {
case ’'d’:
Debug = 1; /* client wants DEBUG() output */
break;
case 'e’: /* even parity */
parity = EVEN;
break;
case 'o’: /* odd parity */
parity = ODD;
break;
case 's’: /* speed */
speed = optarg;
break;
case ’'?':

sprintf (errmsg, "unrecognized option: -%c\n", optopt);
return(-1);
}
}
if (optind < argc)
sysname = argv[optind]; /* name of host to call */
else {
sprintf (errmsg, "missing <hostname> to call\n");
return(-1);
}

return(0) ;

18-5 client.c
#include "calld.h"
static void
client_alloc(void) /* alloc more entries in the client[] array */

{
int i;
if (client == NULL)

client = malloc(NALLOC * sizeof(Client)):;
else
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client = realloc(client, (client_size + NALLOC) * sizeof (Client));
if (client == NULL)
err_sys("can’t alloc for client array");
/* have to initialize the new entries */
for (i = client_size; i < client_size + NALLOC; i++)
client{i].fd = -1; /* fd of -1 means entry available */

client_size += NALLOC;
}
/* Called by loop() when connection request from a new client arrives */
int
client_add(int f£fd, uid t uid)
{

int i;
if (client == NULL) /* first time we’re called */
client_alloc();
again:
for (1 = 0; i < client_size; i++) {

if (client[i].fd == -1) { /* find an available entry */
client{[i].fd = £d;
client[i].uid = uid;
return(i); /* return index in client[] array */

}
/* client array full, time to realloc for more */

client_alloc();
goto again; /* and search again (will work this time) */

}
/* Called by loop() when we’re done with a client */

void
client_del (int £fd)
{
int i;
for (i = 0; i < client _size; i++) {
if (client[i].fd == £d) ({
client[i].fd = -1;
return;
}
}
log_quit("can’t find client entry for fd %d", fd);
}

/* Find the client entry corresponding to a process ID.
* This function is called by the sig chld() signal
* handler only after a child has terminated. */

void
client_sigchld(pid t pid, int stat)
{
int i;
for (i = 0; i < client_size; i++) {
if (client[i].pid == pid) {
client[i] .childdone = stat; /* child’s exit () status +1 */
return;
}

}
log quit("can’t find client entry for pid %d", pid):
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18-6

#include "calld.h"

typedef struct {
char *line;

/* points to malloc()ed area */

/* we lock by line (device name) */

pid_t pid;

/* but unlock by process ID */

/* pid of 0 means available */

} Lock;

static Lock *lock = NULL;
static int lock_size;
static int nlocks;

/* the malloc’ed/realloc’ed array */
/* #entries in lock[] */
/* #entries currently used in lock[] */

/* Find the entry in lock[] for the specified device (line).

* If we don’t find it, create a new entry at the end of the

* lock[] array for the new device. This is how all the possible
* devices get added to the lock[] array over time. */

static Lock *
find line(char *line)
{
int i;
Lock *1lptr;
for (1 = 0; i1 < nlocks; i++) {
if (strcmp(line, lock[i].line) == 0)
return(&lock([i]); /* found entry for device */
}

/* Entry not found. This device has never been locked before.
Add a new entry to lock[] array. */

if (nlocks >= lock_size) { /* lock[] array is full */
if (lock == NULL) /* first time through */
lock = malloc (NALLOC * sizeof (Lock));
else
lock = realloc(lock,
if (lock == NULL)
err sys("can’t alloc for lock array");

(lock_size + NALLOC) * sizeof (Lock));

lock_size += NALLOC;
}

lptr = &lock[nlocks++];

if ( (lptr->line = malloc(strlen(line) + 1)) == NULL)
log_sys("malloc error");

strcpy (lptr->line, line);

lptr->pid = 0;

return(lptr);

/* copy caller’s line name */

}

void
lock_set (char *line, pid t pid)
{

Lock *1lptr;

log_msg("locking %s for pid %d", line, pid);
lptr = find line(line);
lptr->pid = pid;

}

void
lock rel(pid_t pid)
{

Lock *1lptr;
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for (lptr = &lock[0]; lptr < &lock[nlocks]; lptr++) {
if (lptr->pid == pid) {
log _msg("unlocking %s for pid %d", lptr->line, pid):;
lptr->pid = 0;
return;
}
}
log msg("can’t find lock for pid = %d", pid);
}

pid t
is_locked(char *1line)
{
return( find line(line)->pid ); /* nonzero pid means locked */

}

lock line Devices
line line lock
find_line
Systems, Devices Dialers

XXX_next ANSI C strtok
18-7 Systems

18-7 Systems

#include "calld.h"

static FILE *fpsys = NULL;
static int syslineno; /* for error messages */
static char sysline[MAXLINE];
/* can’t be automatic; sys_next() returns pointers into here */

/* Read and break apart a line in the Systems file. */

long /* return >0 if OK, -1 on EOF */
sys_next (Systems *sysptr) /* structure is filled in with pointers */
{
if (fpsys == NULL) {
if ( (fpsys = fopen(SYSTEMS, "r")) == NULL)
log_sys("can’t open %s", SYSTEMS);
syslineno = 0;
}

again:

if (fgets(sysline, MAXLINE, fpsys) == NULL)

return(-1); /* EOF */
syslineno++;
if ( (sysptr->name = strtok(sysline, WHITE)) == NULL) {

if (sysline([0] == ’\n’)

goto again; /* ignore empty line */

log_quit ("missing ‘name’ in Systems file, line %d", syslineno);
}
if (sysptr->name([0] == ’#’)

goto again; /* ignore comment line */

if ( (sysptr->time = Strtok(NULL, WHITE)) == NULL)
log_quit ("missing ‘time’ in Systems file, line %d", syslineno);

if ( (sysptr->type = strtok (NULL, WHITE)) == NULL)
log_quit ("missing ‘type’ in Systems file, line %d", syslineno);




China=pubecom

18

if ( (sysptr—>class = strtok(NULL, WHITE)) == NULL)
log_quit ("missing ‘class’ in Systems file, line %d", syslineno);

if ( (sysptr->phone = strtok (NULL, WHITE)) == NULL)
log_quit("missing ‘phone’ in Systems file, line %d", syslineno):;

if ( (sysptr—->login = strtok (NULL, "\n")) == NULL)
log_quit("missing ‘login’ in Systems file, line %d", syslineno);
return(ftell (fpsys)): /* return the position in Systems file */
}

void
sys_rew(void)
{
if (fpsys != NULL)
rewind (fpsys) ;
syslineno = 0;

}

void
sys_posn(long posn) /* position Systems file */
{
if (posn == 0)
sys_rew();
else if (fseek(fpsys, posn, SEEK_SET) != 0)
log sys("fseek error");

Ssys next request Systems
Client sysftell
Systems
1/10 ftell fseek
18-8 Devices
18-8 Devices
#include "calld.h"

static FILE *fpdev = NULL;
static int devlineno; /* for error messages */
static char devline[MAXLINE];
/* can’t be automatic; dev_next() returns pointers into here */

/* Read and break apart a line in the Devices file. */

int
dev_next (Devices *devptr) /* pointers in structure are filled in */
{
if (fpdev == NULL) {
if ( (fpdev = fopen(DEVICES, "r")) == NULL)
log_sys("can’t open %s", DEVICES);
devlineno = 0;
}
again:
if (fgets(devline, MAXLINE, fpdev) == NULL)
return(-1); /* EOF */
devlineno++;
if ( (devptr->type = strtok(devline, WHITE)) == NULL) ({
if (devline[0] == ‘\n’)
goto again; /* ignore empty line */

log quit ("missing ‘type’ in Devices file, line %d", devlineno);
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}
if (devptr->typel[0] == ’#')
goto again; /* ignore comment line */
if ( (devptr->line = strtok (NULL, WHITE)) == NULL)
log_quit ("missing ‘line’ in Devices file, line %d", devlineno) ;
if ( (devptr->line2 = strtok (NULL, WHITE)) == NULL)
log_gquit ("missing ‘line2’ in Devices file, line %d", devlineno);
if ( (devptr->class = strtok(NULL, WHITE)) == NULL)
log_quit ("missing ‘class’ in Devices file, line %d", devlineno);
if ( (devptr->dialer = strtok(NULL, WHITE)) == NULL)
log_quit ("missing ‘dialer’ in Devices file, line %d", devlineno);
return(0);
}
void

dev_rew(void)
{
if (fpdev != NULL)
rewind (fpdev) ;
devlineno = 0;

}
/* Find a match of type and class */

int
dev_find(Devices *devptr, const Systems *sysptr)
{

dev_rew() ;

while (dev_next (devptr) >= 0) {

if (strcmp (sysptr->type, devptr->type) == 0 &&
strcmp (sysptr->class, devptr->class) == 0)
return(0); /* found a device match */

}
sprintf (errmsg, "device ‘%s’/‘%s’ not found\n",
sysptr->type, sysptr->class);

return(-1);
}
request dev_find type class Systems
18-9 Dialers
18-9 Dialers
#include "calld.h"

static FILE *fpdial = NULL;
static int diallineno; /* for error messages */
static char dialline[MAXLINE];
/* can’t be automatic; dial next() returns pointers into here */

/* Read and break apart a line in the Dialers file. */
int
dial next (Dialers *dialptr) /* pointers in structure are filled in */
{
if (fpdial == NULL) {
if ( (fpdial = fopen(DIALERS, "r")) == NULL)
log_sys("can’t open %s", DIALERS);
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diallineno = 0;
}

again:
if (fgets(dialline, MAXLINE, fpdial) == NULL)
return(-1); /* EOF */
diallineno++;
if ( (dialptr->dialer = strtok(dialline, WHITE)) == NULL) {
if (dialline([0] == ’\n’)
goto again; /* ignore empty line */
log_quit ("missing ‘dialer’ in Dialers file, line %d", diallineno)
}
if (dialptr->dialer[0] == "#’)
goto again; /* ignore comment line */
if ( (dialptr->sub = strtok(NULL, WHITE)) == NULL)
log_quit("missing ‘sub’ in Dialers file, line %d", diallineno);
if ( (dialptr->expsend = strtok (NULL, "\n")) == NULL)
log_quit ("missing ‘expsend’ in Dialers file, line %4d"diallineno);
return(0);
}
void

dial rew(void)
{
if (fpdial !'= NULL)
rewind (fpdial) ;
diallineno = 0;
}
/* Find a dialer match */
int
dial_find(Dialers *dialptr, const Devices *devptr)
{
dial_rew();
while (dial_next (dialptr) >= 0) {
if (strcmp(dialptr->dialer, devptr->dialer) == 0)
return(0) ; /* found a dialer match */
} .
sprintf (errmsg, "dialer ‘%s’ not found\n", dialptr->dialer);
return(-1);

child_dial dia_find dialer
18-4 Systems Devices Dialers
18-10 request loop
loop Systems Devices

18-1 Systems
call -s 9600 host1l
18-1 9600 hostl
ID lock_set
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TELL WAIT 10-17

is_locked set_lock
request -
request 0 request 1
18-10 request

#include "calld.h"
int /* return 0 if OK, -1 on error */

request (Client *cliptr)

{

pid t pid;

errm

sg[0] = 0; .
/* position where this client left off last (or rewind) */

sys_posn (cliptr->sysftell);

whil

}

e ( (cliptr->sysftell = sys_next (&systems)) >= 0) {
if (strcmp(cliptr->sysname, systems.name) == 0) {
/* system match */
/* if client specified a speed, it must match too */
if (cliptr->speed[0] != 0 &&
strcmp (cliptr->speed, systems.class) != 0)
continue; /* speeds don’t match */

DEBUG("trying sys: %s, %s, %s, %s", systems.name,
systems.type, systems.class, systems.phone);
cliptr->foundone++;

if (dev_find(&devices, &systems) < 0)
break;

DEBUG("trying dev: %s, %s, %s, %s", devices.type,

devices.line, devices.class, devices.dialer);

if ( (pid = is_locked(devices.line)) != 0) {

sprintf (errmsg, "device ‘%s’ already locked by pid %d\n",
devices.line, pid);

continue; /* look for another entry in Systems file */

/* We'’ve found a device that’s not locked.
fork() a child to to the actual dialing. */
TELL WAIT();
if ( (cliptr->pid = fork()) < 0)
log_sys("fork error");
else if (cliptr->pid == 0) { /* child */
WAIT_ PARENT(); /* let parent set lock */
child _dial(cliptr); /* never returns */
}
/* parent */
lock_set (devices.line, cliptr->pid);
/* let child resume, now that lock is set */
TELL_CHILD (cliptr->pid);
return(0); /* we’ve started a child */
}

/* reached EOF on Systems file */

if (

cliptr->foundone == ()
sprintf (errmsg, "system ‘%s’ not found\n", cliptr->sysname);
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else if (errmsg[0] == Q)

sprintf (errmsg, "unable to connect to system ‘%s’\n",
cliptr->sysname) ;

return(-1); /* also, cliptr->sysftell is -1 */

}
sig_chid SIGCHLD
18-11
18-11 sig_chld
#include "calld.h"
#include <sys/wait.h>

/* SIGCHLD handler, invoked when a child terminates. */

void
sig _chld(int signo)
{

int stat, errno_save;
pid_t pid;
errno_save = €rrno; /* log_msg() might change errno */

chld flag = 1;
if ( (pid = waitpid(-1, &stat, 0)) <= 0)
log_sys("waitpid error");

if (WIFEXITED (stat) != 0)
/* set client’s childdone status for loop() */
client_sigchld(pid, WEXITSTATUS (stat)+l);
else '
log msg("child %d terminated abnormally: %04x", pid, stat):

errno = errno_save;

return; /* probably interrupts accept() in serv_accept‘) */
}
client ID
client_sigchld 18-5
10 —_—
waitpid client_sigchld 18-5
client
POSIX.1 waitpid 10-3
waitpid chld_flag 0 waitpid chld_flag
chid flag 1
waitpid WNOHANG waitpid 8-3

waitpid client

request child_dial
18-12

18-12 child_dial

#include "calld.h"
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/* The child does the actual dialing and sends the fd back to

* the client. This function can’t return to caller, must exit.
* If successful, exit (0), else exit(1).
* The child uses the following global variables, which are just
* in the copy of the data space from the parent:
* cliptr->fd (to send DEBUG() output and fd back to client),
* cliptr->Debug (for all DEBUG() output), cliptr->parity,
* systems, devices, dialers. */
void

child_dial(Client *cliptr)
{
int fd, n;

Debug = cliptr->Debug;
DEBUG("child, pid %d", getpid());

if (strcmp(devices.dialer, "direct") == 0) { /* direct tty line */
fd = tty open(systems.class, devices.line, cliptr->parity, 0);
if (£d < 0)
goto die;
} else { /* else assume dialing is needed */
if (dial_find(&dialers, &devices) < 0)
goto die;
fd = tty_open(systems.class, devices.line, cliptr->parity, 1);
if (fd < 0)
goto die;
if (tty_dial(fd, systems.phone, dialers.dialer,
dialers.sub, dialers.expsend) < 0)
goto die;
}

DEBUG("done") ;
/* send the open descriptor to client */
if (send_fd(cliptr~>fd, f£d) < 0)
log_sys("send_fd error");

exit (0); /* parent will see this */

die:

/* The child can’t call send err() as that would send the final
2-byte protocol to the client. We just send our error message
back to the client. If the parent finally gives up, it’1l
call send err(). */

n = strlen(errmsg);

if (writen(cliptr->fd, errmsg, n) != n) /* send error to client */

log_sys("writen error");

exit (1); /* parent will see this, release lock, and try again */

}
tty_open
dial_find Dialers
tty_open tty dia
child_dial send_fd 15-5 15-9
exit(0) exit(1)
-d
Debug 18-13 DEBUG DEBUG_NONL

request 18-10
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18-13

#include "calld.h"
#include <stdarg.h>

/* Note that all debug output goes back to the client. */

void

DEBUG(char *fmt, ...)

{

}

va_list args;
char line [MAXLINE];
int n;

if (Debug == 0)
return;

va_start (args, fmt):;
vsprintf(line, fmt, args):;

strcat (line, "\n");

va_end(args);

n = strlen(line);

if (writen(clifd, 1line,

/* debug output, newline at end */

n) != n)

log_sys("writen error");

void
DEBUG_NONL (char *fmt, ...)

{

va_list args;
char line [MAXLINE] ;
int n;

if (Debug == 0)
return;
va_start (args, fmt);

/* debug output, NO newline at end */

vsprintf (line, fmt, args);

va_end(args) ;

n = strlen(line);

if (writen(clifd, 1line,

n) != n)

log_sys("writen error");

18-14 tty_open

Systems class Devices

18-14 tty_open

#include "calld.h"
#include <fentl.h>
#include <termios.h>

/* Open the terminal line */

int

tty open(char *class, char *line, enum parity parity, int modem)

{

int fd, baud;
char devname[100];

struct termios term;

/* first open the device */
strcpy (devname, "/dev/");
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strcat (devname, line);
if ( (fd = open(devname, O _RDWR | O _NONBLOCK)) < 0) {
sprintf(errmsg, "can’t open $%s: %s\n",

devname, strerror(errno));
return(-1);

}

if (isatty(fd) == 0) {
sprintf(errmsg, "%s is not a tty\n", devname);
return(-1);

/* fetch then set modem’s terminal status */
if (tcgetattr(fd, sterm) < 0)
log_sys("tcgetattr error"):;

if (parity == NONE)
term.c_cflag = CS8;

else if (parity == EVEN)
term.c_cflag = CS7 | PARENB;

else if (parity == ODD)
term.c_cflag = CS7 | PARENB | PARODD;
else
log_quit ("unknown parity");
term.c_cflag |= CREAD | /* enable receiver */
HUPCL; /* lower modem lines on last close */

/* 1 stop bit (since CSTOPB off) */

if (modem == Q)

term.c_cflag |= CLOCAL; /* ignore modem status lines */
term.c_oflag = 0; /* turn off all output processing */
term.c_iflag = IXON | IXOFF | /* Xon/Xoff flow control (default) */
IGNBRK | /* ignore breaks */
ISTRIP | /* strip input to 7 bits */
IGNPAR; /* ignore input parity errors */

0; /* everything off in local flag:
disables canonical mode, disables
signal generation, disables echo */

1; /* 1 byte at a time, no timer */

term.c_cc[VTIME] 0; /* (See Figure 18.10) */

if (strcmp (class, "38400") == 0) baud B38400;
else if (strcmp(class, "19200") == 0) baud = B19200;
else if (strcmp(class, "9600") == 0) baud = B9600;
else if (strcmp(class, "4800") 0) baud = B4800;
else if (strcmp(class, "2400") 0) baud = B2400;
else if (strcmp(class, "1800") 0) baud = B1800;
else if (strcmp(class, "1200") 0) baud = B1200;

term.c_lflag

[l

term.c_cc[VMIN]

else if (strcmp(class, "600") == 0) baud = B600;
else if (strcmp(class, "300") == 0) baud = B300;
else if (strcmp(class, "200") == 0) baud = B200;
else if (strcmp(class, "150") == 0) baud = B150;
else if (strcmp(class, "134") == 0) baud = B134;
else if (strcmp(class, "110") == 0) baud = B110;
else if (strcmp(class, "75") == 0) baud = B75;
else if (strcmp(class, "50") == 0) baud = B50;

else {
sprintf (errmsg, "invalid baud rate: %s\n", class);
return(-1);

}

cfsetispeed(&term, baud):

cfsetospeed (&term, baud);

if (tcsetattr(fd, TCSANOW, &term) < 0) /* set attributes */
log_sys("tcsetattr error");

DEBUG("tty open"):
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clr_f1l(fd, O_NONBLOCK); /* turn off nonblocking */
return(fd);
}
clr_fl tty_open
CLOCAL
tty dial 18-15
18-15 tty_dial
#include "calld.h"

int
tty dial(int fd, char *phone, char *dialer, char *sub, char *expsend)
{

char *ptr;

ptr = strtok(expsend, WHITE); /* first expect string */
for (; ;) {
DEBUG_NONL ("expect = %s\nread: ", ptr);
if (expect_str(fd, ptr) < 0)
return(-1);

if ( (ptr = strtok(NULL, WHITE)) == NULL)

return(0) ; /* at the end of the expect/send */
DEBUG_NONL("send = %s\nwrite: ", ptr);
if (send_str(fd, ptr, phone, 0) < 0)

return(-1);

if ( (ptr = strtok(NULL, WHITE)) == NULL)
return(0); /* at the end of the expect/send */
} .
}
18-3 sub
18-16 send_str
—_— 18-3 Dialers

18-16 send_str

#include "calld.h"

int
send_str(int fd, char *ptr, char *phone, int echocheck)
{

char c, tempc;

/* go though send string, converting escape sequences on the fly */
while ( (c = *ptr++) != 0) {
if (c == ’'\\") {
if (*ptr == 0) {
sprintf (errmsg, "backslash at end of send string\n");
return(-1);
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Cc = *ptr++; /* char following backslash */

switch (¢} {
case ’'c’: /* no CR, if at end of string */
if (*ptr == 0)
goto returnok;

continue; /* ignore if not at end of string */
case 'd’: /* 2 second delay */

DEBUG_NONL ("<delay>") ;

sleep(2);

continue;
case 'p’: /* 0.25 second pause */

DEBUG_NONL("<pause>");
sleep_us (250000); /* Exercise 12.6 */
continue;

case 'e’:
DEBUG_NONL ("<echo check off>");
echocheck = 0;
continue;

case 'E’:
DEBUG_NONL ("<echo check on>");
echocheck = 1;

continue;
case 'T’: /* output phone number */
send_str(fd, phone, phone, echocheck); /* recursive */
continue;
case ‘r’:
c = '\r’;
break;
case ’'s’:
c="'"7;
break;
/* room for lots more case statements ... */
default:
sprintf (errmsg, "unknown send escape char: \\%s\n",
ctl str(c)):
return(-1);
}
}
DEBUG_NONL ("%s", ctl_str(c));
if (write(fd, &c, 1) != 1)
log_sys("write error");
if (echocheck) ({ /* wait for char to be echoed */
do {
if (read(fd, &tempc, 1) != 1)

log_sys("read error");
DEBUG_NONL (" {%s}", ctl_str(tempc));
} while (tempc != c);

}
}
c = '\r’; /* if no \c at end of string, CR written at end */
DEBUG_NONL ("%s", ctl_str(c)):
if (write(fd, &c, 1) != 1)

log_sys("write error");
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returnok:

DEBUG("") ;

return(0) ;
}
send_str ctl_str ASCII 18-17 ctl_str

18-17 ctl_str

#include "calld.h"

/* Make a printable string of the character "c", which may be a
* control character. Works only with ASCII. */

char *
ctl str(char c)
{

static char tempstr[6]; /* biggest is "\177" + null */
c &= 255;
if (c == 0)
return ("\\0") ; /* really shouldn’t see a null */

else if (¢ < 040)

sprintf (tempstr, "“%c", ¢ + ‘A’ - 1);
else if (¢ == 0177)

return ("DEL") ;
else if (¢ > 0177)

sprintf (tempstr, "\\%030", c);
else

sprintf (tempstr, "%c", c):
return(tempstr) ;

18-18
expect_str Dialers
18-18
#include "calld.h"
#define EXPALRM 45 /* alarm time to read expect string */
static int expalarm = EXPALRM;
static void sig_alrm(int);
static volatile sig_atomic_t caught_alrm;
static size_t exp_read(int, char *);
int /* return 0 if got it, -1 if not */
expect_str(int fd, char *ptr)
{
char expstr [MAXLINE], inbuf [MAXLINE]:;
char c, *src, *dst, *inptr, *cmpptr;
int i, matchlen;
if (Strcmp(ptr, n\u\"u) . 0)
goto returnok; /* special case of "" (expect nothing) */

/* copy expect string, converting escape sequences */
for (src = ptr, dst = expstr; (c = *src++) != 0; ) {
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if (¢ == "\\") {
if (*src == 0) {
sprintf (errmsg, "invalid expect string: %s\n", ptr):
return(-1);
}

C = *src++; /* char following backslash */
switch (c¢) |
case 'r’: c = '\r’; break;
case ’'s’: c ="' "'; break;

/* room for lots more case statements ... */
default:

sprintf (errmsg, "unknown expect escape char: \\%s\n",
ctl_str(c));
return(-1);
}
}
*dst++ = c;
}
*dst = 0;
matchlen = strlen(expstr):;

if (signal (SIGALRM, sig_alrm) == SIG_ERR)
log_quit ("signal error"):;

caught_alrm = 0;

alarm(expalarm) ;

do {
if (exp_read(fd, &c) < 0)
return(-1);
} while (c != expstr[0]): /* skip until first chars equal */

cmpptr = inptr = inbuf;
*inptr = c;

for (i = 1; i < matchlen; i++) { /* read matchlen chars */
inptr++;
if (exp_read(fd, inptr) < 0)
return(-1);

for (; ;) { /* keep reading until we have a match */
if (strncmp (cmpptr, expstr, matchlen) == 0)
break:; /* have a match */
inptr++;

if (exp_read(fd, inptr) < 0)
return(-1);

cmpptr++;
}
returnok:
alarm(0) ;
DEBUG ("\nexpect: got it");
return(0);
}
size_t /* read one byte, handle timeout errors & DEBUG */

exp read(int fd, char *buf)
{
if (caught_alrm) { /* test flag before blocking in read */
DEBUG ("\nread timeout");
return (-1);
}
if (read(fd, buf, 1) == 1) {
DEBUG_NONL ("%s", ctl_str(*buf));
return(l);
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if (errno == EINTR && caught_alrm) {
DEBUG ("\nread timeout");
return(-1);

}

log_sys("read error");

}

static void
sig alrm(int signo)
{

caught_alrm = 1;

return;
}
50
10~20
cu
tip
18.7
cu tip call
UNIX
RS-232
18.7.1
12-7 12-8 18-4 12-7
UNIX 12-10 18-4
18-4 tty_open
18-14
tty dial 18-15 call
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shell

stdin

call

stdout, stderr

UNIX

18-4

shell

call

18.7.2

call
poll

18-4

110

select

18-5

12-8

UNIX

18-5

tip

Cu

/0

call

call

@

SIGCHLD

call

18-5

take

put

tip

Cu

2

take

18-5

take
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BSD tip
shell
18.8
take put
18-19 cdl.h
18-19 call.h
#include <sys/types.h>
#include <sys/time.h>
#include <errno.h>
#include <termios.h>
#include "ourhdr.h"
#define CS_CALL "/home/stevens/calld” /* well-known server name */
#define CL_CALL "call" /* command for server */

/* declare global variables */

extern char escapec; /* tilde for local commands */
extern char *src; /* for take and put commands */
extern char *dst; /* for take and put commands */

/* function prototypes */

int call(const char *);
int doescape (int) ;
void loop(int) ;
int prompt_read(char *, int (*) (int, char **));
void put (int) ;
void take (int) ;
int take_put_args(int, char **);
18-1
18-20 main
18-20 main
#include "call.h"
/* define global variables */
char escapec = '’
char *src;
char *dst;

static void usage(char *);

int
main{int argc, char *argv([])
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{
int c, remfd, debug:;
char args [MAXLINE] ;
args[0] = 0; /* build arg list for conn server here */
opterr = 0; /* don’t want getopt() writing to stderr */
while ( (¢ = getopt(argc, argv, "des:o")) != EOF) ({
switch (c¢) {
case ’'d’: /* debug */
debug = 1;
strcat (args, "-d ");
break;
case ‘e’: /* even parity */
strcat (args, "-e ");
break;
case ’'0': /* odd parity */
strcat (args, "-o ");
break;
case ’s’: /* speed */

strcat (args, "-s ");
strcat (args, optarg);
strcat (args, " ");
break;

case '?':
usage ("unrecognized option");

}
}
if (optind < argc)

strcat (args, argv[optind]); /* name of host to call */
else

usage ("missing <hostname> to call");

if ( (remfd = call(args)) < 0) /* place the call */
exit(1l); /* call() prints reason for failure */
printf ("Connected\n");

if (tty_raw(STDIN_FILENO) < 0) /* user’s tty to raw mode */
err sys("tty_raw error");

if (atexit (tty_atexit) < 0) /* reset user’s tty on exit */
err sys("atexit error"):;

loop (remfd) ; /* and do it */

printf ("Disconnected\n\r");
exit (0);
}

static void
usage (char *msg)
{
err_quit ("$s\nusage: call -d -e -o -s<speed> <hostname>", msg);

}

main args call

18-4 tty_raw 11-10
tty_atexit
loop
18-21 call
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18-21 call

#include "call.h"
#include <sys/uio.h> /* struct iovec */

/* Place the call by sending the "args" to the calling server,
* and reading a file descriptor back. */
int
call (const char *args)
{
int csfd, len;
struct iovec iov([2];

/* create connection to conn server */
if ( (csfd = cli_conn(CS_CALL)) < 0)
err_sys("cli_conn error");

iov[0].iov_base = CL_CALL " ";
iov[0].iov_len strlen(CL_CALL) + 1;
iov[l].iov_base (char *) args;
iov[l].iov_len = strlen(args) + 1;

/* null at end of args always sent */

len = iov[0].iov_len + iov([l].iov_len;
if (writev(csfd, &iov[0], 2) != len)
err sys("writev error");

/* read back descriptor */
/* returned errors handled by write() */
return( recv_fd(csfd, write) );

loop poll select
18-22 poll
18-22 poll loop
#include "call.h"
#include <poll.h>
#include <stropts.h>
/* Copy everything from stdin to "remfd",
* and everything from "remfd" to stdout. */

#define BUFFSIZE 512
void
loop(int remfd)
{

int bol, n, nread;

char c, buff[BUFFSIZE];

struct pollfd fds[2];

setbuf (stdout, NULL); /* set stdout unbuffered */

/* (for printfs in take() and put() */

£fds[0].fd = STDIN_FILENO; /* user’s terminal input */
fds[0] .events = POLLIN;

fds[1l].fd = remfd; /* input from remote (modem) */
fds[1l].events = POLLIN;

for (; ;) |
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if (poll(fds, 2, INFTIM) <= 0)
err sys("poll error");

if (fds[0].revents & POLLIN) { /* data to read on stdin */
if (read(STDIN_FILENO, &c, 1) != 1)
err sys("read error from stdin");

if (¢ == escapec && bol) {
if ( (n = doescape (remfd)) < 0)
break; /* user wants to terminate */

else if (n == 0)
continue; /* escape seq has been processed */

/* else, char following escape was not special,
so it’s returned and echoed below */

c =n;
}
if (¢ == ’'\r’ || ¢ == ’'\n’)
bol = 1;
else
bol = 0;
if (write(remfd, &c, 1) != 1)

err_sys("write error");
}
if (fds[0].revents & POLLHUP)
break; /* stdin hangup -> done */

if (fds[l].revents & POLLIN) { /* data to read from remote */
if ( (nread = read(remfd, buff, BUFFSIZE)) <= 0)
break; /* error or EOF, terminate */

if (writen(STDOUT FILENO, buff, nread) != nread)
err_sys("writen error to stdout");

}
if (fds[l}.revents & POLLHUP)

break; /* modem hangup —> done */
}
}
loop
/0 CPU 3-1
100
doescape 18-23
5 take put
18-4 loop

SIGSTOP 10-22
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. BREAK POSIX.1  tcsendbreak
BREAK 11.8 BREAK getty ttymon
9.2
e take put
take put
18-24 take take prompt_read 18-25
“[take]. “t prompt_read
src dst
18-23 escape
#include "call.h"
#include <signal.h>
/* Called when first character of a line is the escape character

(tilde) .

* % * F

int
doescape (int remfd)
{

char c;

if (read(STDIN_FILENO, &c,

Read the next character and process.
if next character is "terminate" character,
is valid command character (that’s been processed), or next
character itself (if the next character is not special).

Return -1
0 if next character

*/

1) 1= 1) /* next input char */

err_sys("read error from stdin");

if (c == escapec)
return (escapec) ;

— 7

else if (c S I

/* two in a row -> process as one */

/* terminate */

write(STDOUT_EILENO, "~ .\n\z", 4);
return(-1);
#ifdef VSUSP
} else if (c == tty termios()->c_cc[VSUSP]) { /* suspend client */

tty reset (STDIN_FILENO);
SIGTSTP);

kill (getpid(),

tty raw(STDIN_FILENO);
return(0);

#endif

} else if (c == "#’) { /*
tcsendbreak (remfd, 0);
return (0) ;

} else if (c == "t’) { /*
take (remfd) ;
return(0);

} else if (c == 'p’) { /*
put (remfd) ;
return (0) ;

}

return (c) ; /* not

/* restore tty mode */
/* suspend ourself */

/* and reset tty to raw */

generate break */

take a file from remote host */

put a file to remote host */

a special character */
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18-24 take

#include "call.h"

#define CTRLA 001

static int
static char
static char
static int

rem_read(int);
rem_buf [MAXLINE];
*rem ptr;

rem_cnt = 0;

/* Copy a file from remote to local. */

void
take (int remfd)
{

int n, linecnt;
char ¢, cmd[MAXLINE];
FILE *fpout;

if (prompt_read ("~ [take] ", take put_args) < 0)

/* eof designator for take */

{

printf ("usage: [take] <sourcefile> <destfile>\n\r");

return;

/* open local output file */
if ( (fpout = fopen(dst, "w")) == NULL)

err_ret("can’'t open %s for writing", dst):;

putc(’\r’, stderr);
fflush(stderr);
return;

/* send cat/echo command to remote host */

sprintf (cmd, "cat %s; echo %c\r", src, CTRLA);

n = strlen(cmd);
if (write(remfd, cmd, n) != n)
err_sys("write error");

/* read echo of cat/echo command line from remote host */

rem cnt = 0;
for (7 ;) {
if ( (c = rem read(remfd)) == 0)

return; /* line has dropped */
if (¢ == '\n’)
break; /* end of echo line */

/* read file from remote host */
linecnt = 0;
for (: ;)

{

if ( (¢ rem read(remfd)) == 0)
break; /* line has dropped */
if (c == CTRLA)
break; /* all done */
if (¢ == '\r’)
continue; /* ignore returns */
if (¢ == '\n’)
printf("\r%d", ++linecnt);
if (putc(c, fpout) == EOF)
break; /* output error */
}
if (ferror(fpout) || fclose(fpout) == EOF) {

err msg("output error to local file");

putc(’\r’, stderr);
fflush(stderr);

/* initialize rem read() */

/* but newlines are written to file */
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}

c = l\nl'.

write (remfd, &c, 1);
}

/* Read from remote. Read up to MAXLINE, but parcel out one
* character at a time. */
int
rem read(int remfd)
{
if (rem_cnt <= 0) {
if ( (rem_cnt = read(remfd, rem buf, MAXLINE)) < 0)
err sys("read error");
else if (rem cnt == 0)
return(0) ;
rem_ptr = rem buf;
}
rem cnt-—;
return (*rem ptr++ & 0177);

take
cat sourcefile; echo " A
cat Ctrl-A  ASCII
Ctrl-A
cat
printf
rem_read
take cu tip
1200
9600
PEP Telebit T2500
cu tip 75 000
rem_read CPU
1/3 75 000 16 5
rem_read
18-5
18-5
1 28 39 55

13 1 29 1 40 1 56
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UNIX
()
16 1 32 1 46 1 57 751
17 1 33 1 48 2 58 530
22 1 34 1 51 2 59 2
24 1 35 1 52 2 114 1
25 4 37 1 53 1 115 1
26 3 38 1 54 1 194 1
99% 57 58
75 000 1329
18-5 tty_open 18-14
MIN 1 TIME 0 11.11 B MIN
MIN
1
18-25 take put_args prompt_read prompt_read take put
take put_args buf args 15-17
18-25 take_put_args prompt_read
#include "call.h"

/* Process the argv-style arguments for take or put commands. */

int
take_put_args(int argc, char **argv)
{
if (argc == 1) {
src = dst = argv([0];
return(0);
} else if (argc == 2) {
src = argv[0];
dst = argv[1l];
return(0);
}
return(-1);
}

static char cmdargs [MAXLINE];
/* can’t be automatic; src/dst point into here */

/* Read a line from the user. Call our buf args() function to
* break it into an argv-style array, and call userfunc() to
* process the arguments. */

int
prompt_read(char *prompt, int (*userfunc) (int, char **))
{

int n;
char c, *ptr;
tty_reset (STDIN_FILENO) ; /* allow user’s editing chars */

n = strlen(prompt);
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if (write(STDOUT_FILENO, prompt, n) != n)
err sys("write error");

ptr = cmdargs;
for (; 7 ) |
if ( (n = read(STDIN_FILENO, &c, 1)) < 0)
err_sys("read error");
else if (n == 0)
break;
if (¢ == '\n’)
break;
if (ptr < &cmdargs[MAXLINE-2])
*ptr++ = ¢;
}
*ptr = 0; /* null terminate */

tty_raw (STDIN_FILENO) ; /* reset tty mode to raw */

return( buf_ args(cmdargs, userfunc) );
/* return whatever userfunc() returns */

prompt_read buf_args
take put_args
put 18-26
18-26 put
#include "call.h"

/* Copy a file from local to remote. */

void

put (int remfd)

{
int i, n, linecnt;
char ¢, cmd[MAXLINE];
FILE *fpin;

if (prompt_read ("~ [put] ", take_put_args) < 0) {
printf ("usage: [put] <sourcefile> <destfile>\n\r");
return;

/* open local input file */
if ( (fpin = fopen(src, "r")) == NULL) {
err ret("can’t open %s for reading", src);
putc(’'\r’, stderr):;
fflush(stderr);
return;

/* send stty/cat/stty command to remote host */
sprintf(cmd, "stty -echo; cat >%s; stty echo\r"”, dst);
n = strlen{cmd);

if (write(remfd, cmd, n) != n)
err_sys("write error");
tcdrain (remfd) ; /* wait for our output to be sent */

sleep(4); /* and let stty take effect */
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/* send file to remote host */
linecnt = 0;
for (; ;) |
if ( (i = getc(fpin)) == EOF)

break; /* all done */
c = 1i;
if (write(remfd, &c, 1) !'= 1)
break; /* line has probably dropped */
if (¢ == '\n’) /* increment and display line counter */

printf ("\r%d", ++linecnt);

/* send EOF to remote, to terminate cat */
c = tty_termios()—>c_cc[VEOF];
write(remfd, &c, 1);

tcdrain (remfd) ; /* wait for our output to be sent */
sleep(2);

tcflush (remfd, TCIOFLUSH); /* flush echo of stty/cat/stty */

c ="'\n";

write (remfd, &c, 1);

if (ferror (fpin)) {
err_msg("read error of local file");
putc(’\r’, stderr);
fflush(stderr);

}

fclose (fpin);

take
stty -echo; cat destfile, stty echo
echo cat
Ctrl-D
ERASE KILL
18.9
15.6 open
18.3 -
UNIX cu tip UuUCP
18.1 18.3 (D)
18.2 18-4 optind 1
18.3 request 18-10

Systems
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18

475

184 7.8

18.3
185 take put
18.6

18.7 18-21

18.8 select poll
18.9 put
18.10 dialing

15~20
ABORT
CONNECT\Sfast

client cliptr

writev
18-22

Systems
expect_str

4.3BSD UUCP -

ABORT BUSY

18-3

args
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