CSCI-E28 Lecture?2 Outline

Topics: Files, System Files, the Manual, Buffering
Approach: Write our own versions of Unix programs

Featured Commands:
who
cp
tail

Main I deas:
i/o redirection, pipes
standard directories/files
the manual tells all
open, read, write, close
unix time
‘expensve’ operations
buffered input/output

Applications:
whoO : writing a system utility
the manual, the header files

whol : reading and displaying data
the utmp file
open(), read()

who? : displaying dates and times
localtime(), strftime()

cp : writing data, creating files
creat(), open()
write()
effect of buffer size:
efficiengy, system calls, buffering

who3 : making who more efficient
more buffering

kernel buffering
speedier disk access

tail
Iseek()
what it does
how it does it
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#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
/*

*

*

*/

mai n()

#i ncl ude
/*

*/
#def i ne

voi d sho

int main

{

~—

N N

/
voi d sho

{

i owhoO.c o
<stdi o. h>
<fcntl.h>
<ut np. h>
<stdlib. h>
<uni st d. h>

who version 0
mai n outline but no substance

int f d; /* for file des of utnp */
struct utnp current_record; /* hold info fromfile */
int reclen = sizeof (struct utnp);
fd = open( UTMP_FILE, O RDONLY )
if (fd==-1)
{
perror( "who0" )
exit(1)
}
while ( read ( fd , &urrent_record , reclen ) == reclen)

show_i nfo( &current_record )
close ( fd)

it owholoc i
<stdi o. h>
<sys/types. h>
<ut np. h>
<fcntl.h>
<stdlib. h>
<uni std. h>

who version 1 - read /var/run/utnmp and list info therein

| NFOFI LE UTMP_FI LE

w_i nfo( struct utnmp *utbufp )

(int ac, char **av)

struct utnp ut buf ; /* read info into here */

int ut mpf d; /* read fromthis descriptor */

if ( (utnmpfd = open( | NFOFILE, O RDONLY )) == -1 ){
fprintf(stderr,"%: cannot open %\n", *av, |NFOFILE)
exit(1)

}

while ( read( utnpfd, &utbuf, sizeof(utbuf) ) == sizeof(utbuf) )
show_i nfo( &utbuf );

close( utnpfd );

return O; /* went ok

show i nfo()
di spl ays the contents of the utnp struct
in human readabl e form
*not e* these sizes should not be hardw red

w_i nfo( struct utnmp *utbufp )

Il printf("%8.8s", utbufp->ut_nane); /* the | ognane
printf("%", utbufp->ut_nane); /* the | ognane
printf(" "); /* a space
printf("%8.8s", utbufp->ut_line); /* the tty
printf(" "); /* a space
printf("9%d0ld", (long) utbufp->ut_tine); /* login tine
printf(" "); /* a space
printf("(% 256s)", utbufp->ut_host); /* the host
printf("\n"); /* new ine

*/
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Diiiiiiiiiiiiiowho2.c i
#i ncl ude <stdi o. h>
#i ncl ude <uni std. h>
#i ncl ude <sys/types. h>
#i ncl ude <ut np. h>
#i ncl ude <fcntl. h>
#i ncl ude <tinme.h>
#i ncl ude <stdlib. h>
/*
* who version 2 - read /var/run/utnmp and list info therein
* - surpresses enpty records
* - formats time nicely
*/
/* UTMP_FILE is a synbol defined in utnp.h */
/* note: conpile with - DTEXTDATE for dates format: Feb 5, 1978 */
/* ot herwi se, program defaults to NUVDATE (1978-02-05) */

#def i ne TEXTDATE
#i f ndef DATE_FMI
#i f def TEXTDATE

#defi ne DATE_FMI "o Y% % oM /* text format */
#el se
#defi ne DATE_FMI " or- %n %d 9% %V /* the default */
#endi f
#endi f
int main(int ac, char *av[])
{
struct utnp ut buf ; /* read info into here */
int ut npf d; /* read fromthis descriptor */
voi d show_i nfo(struct utnp *)
if ( (utnmpfd = open( UTMP_FILE, O RDONLY )) == -1 ){
fprintf(stderr,"%: cannot open %\n", *av, UTMP_FILE);
exit(1)
}
while ( read( utnpfd, &utbuf, sizeof(utbuf) ) == sizeof(utbuf) )
show_i nfo( &ut buf );
close( utnpfd );
return O
}
/*
* show i nfo()
* di spl ays the contents of the utnp struct
* in human readabl e form
* * displays nothing if record has no user nane
*/
voi d show_ info( struct utnmp *utbufp )
{
void showtime(time_t, char *)
if ( utbufp->ut_type != USER_PROCESS )
return;
printf("%8s", utbufp->ut_nane); /* the | ogname */
printf(" "); /* a space */
printf ("% 12.12s", utbufp->ut_line); /* the tty */
printf(" "); /* a space */
showti me( utbufp->ut_tine , DATE_FMI); /* display tine */
if ( utbufp->ut_host[0] !="\0" )
printf(" (% 256s)", utbufp->ut_host); /* the host */
printf("\n"); /* new ine */
}
#def i ne MAXDATELEN 100
void showtinme( time_t timeval , char *fnt )
/*

* displays time in a format fit for human consunption

* Uses localtine to convert the tinmeval into a struct of elenents
* (see localtine(3)) and uses strftinme to format the data

*/

{
char resul t [ MAXDATELEN] ;
struct tm*tp = localtine(&ineval); /* convert tine */
strftime(result, MAXDATELEN, fnt, tp); /* format it */

fputs(result, stdout)
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ioiiiiiiiiir Makefile oo
#
# makefile for lecture 2
#
cC = ccC
CFLAGS = -wall -Wextra -g
whol: whol.c
$(CC) $(CFLAGS) -0 whol whol.c
who2: who2.c

$(CC) $(CFLAGS) -0 who2 who2.c

who3: who3.0 utnplib.o
$(CC) $(CFLAGS) -0 who3 who3.0 utnplib.o

Il copy: |lcopy.c
$(CC) $(CFLAGS) |lcopy.c -o |lcopy

utnplib.o: utnplib.c
$(CC $(CFLAGS) -c utnplib.c

who3. o: who3.c
$(CC) $(CFLAGS) -c¢ who3.c

cl ean:
rm-f whol who2 who3 |l copy utnplib.o
#
# tests if Ilcopy works like cp
#
copytest: |l copy

last -20 > data
Il copy data data.copy
if diff data data.copy ; then echo success ; else echo error ; fi




CSCI-E28 LECTURE 2 SAMPLES PAGE 4

ZZZZZZZZZZZZZZ||COpy.CZZZZZZZZZZZZZZ
#i ncl ude <stdi o. h>
#i ncl ude <uni std. h>
#i ncl ude <fcntl.h>
#i ncl ude <stdlib. h>
/**
*x | ow | evel copy
*x uses read and wite with tunable buffer size
* %
*x usage: |l copy src dest
**/
#def i ne BUFFERSI ZE 4096
#def i ne COPYMODE 0644

void fatal ( char *, char *);

int main( int ac, char *av[] )

{
int in_fd, out_fd, n_chars;
char buf [ BUFFERSI ZE] ;
/*
* check args
*/
if (ac !'=3){
fprintf( stderr, "usage: % source destination\n", *av);
exit(1);
}
/*
* open files
*/
if ( ( in_fd=open(av[1l], ORDONLY) ) == -1)
fatal ("Cannot open ", av[1]);
if ( ( out_fd=creat( av[2], COPYMDE ) ) == -1)
fatal ( "Cannot creat", av[2]);
/*
* copy files
*/
while ( (n_chars = read( in_fd , buf, BUFFERSIZE )) > 0 )
if ( wite( out_fd, buf, n_chars ) != n_chars )
fatal ("Wite error to ", av[2]);
/*
* cl ose them up
*/
if ( n_chars == -1 ){
perror(av[1]);
fatal ("error reading input","");
}
if ( close(in_fd) ==-1)
fatal ("Error closing input file:", av[1]);
if ( close(out_fd) ==-1)
fatal ("Error closing output file:", av[2]);
return O;
}
voi d
fatal (char *sl1, char *s2)
{

fprintf(stderr,"Error: %%\n", sl, s2);
exit(1);
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#i ncl ude <stdi 0. h>
#i ncl ude <uni std. h>
#i ncl ude <sys/types. h>
#i ncl ude <ut np. h>
#i ncl ude <fcntl. h>
#i ncl ude <tinme.h>
#i ncl ude <stdlib. h>
#i ncl ude "utnplib. h" /* include interface def for utnplib.c */
/*
* who version 3.0 - read /var/run/utnmp and list info therein
* - surpresses enpty records
* - formats time nicely
* - buffers input (using utnplib)
*/

#def i ne TEXTDATE
#i f ndef DATE_FMI
#i fdef TEXTDATE

#def i ne DATE_FMI "% % %t 9 /* text format */
#el se

#defi ne DATE_FMI " or- % %d %t %V /* the default */
#endi f

#endi f

voi d show_ i nfo( struct utmp * )

int main(int ac, char **av)

{
struct utnp *ut buf p; /* holds pointer to next rec */
if ( utnp_open( UTMP_FILE ) == -1 ){
fprintf(stderr,"%: cannot open %\n", *av, UTMP_FILE)
exit(1)
}
while ( ( utbufp = utnp_next() ) !'= NULL ) /* get ptr to next rec */
show_i nfo( utbufp );
utnmp_cl ose( );
return O
}
/*
* show i nfo()
* di spl ays the contents of the utnp struct
* in human readabl e form
* * displays nothing if record has no user nane
*/
voi d show_info( struct utnp *utbufp )
{
voi d showtime( time_t , char *)
if ( utbufp->ut_type != USER_PROCESS )
return;
printf("%8s", utbufp->ut_nane); /* the | ogname */
printf(" "); /* a space */
printf ("% 12.12s", utbufp->ut_line); /* the tty */
printf(" "); /* a space */
showti me( utbufp->ut_tine, DATE_FMI ); /* display tine */
if ( utbufp->ut_host[0] !="\0
printf(" (%)", utbufp->ut_host); /* the host */
printf("\n"); /* new ine */
}
#def i ne MAXDATELEN 100
void showtinme( time_t timeval , char *fnt )
/*

* displays time in a format fit for human consunption
* Uses localtine to convert the tinmeval into a struct of elenents
* (see localtine(3)) and uses strftinme to format the data

*/
{
char resul t [ MAXDATELEN] ;
struct tm*tp = localtine(&ineval); /* convert tine */
strftime(result, MAXDATELEN, fnt, tp); /* format it */

fputs(result, stdout)
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#i f ndef UTMPLI B_H
#define UTMPLIB_H
/* utmplib.h - header file with decls of functions in utnplib.c */

#i ncl ude <utnp. h>

int ut mp_open(char *)

struct utnp *utnp_next()

int ut mp_cl ose();

#endi f

ciiiiiiiiiiiisoutnpliboe i

/* utnplib.c - functions to buffer reads fromutnp file

*

* functions are

* int utnp_open( filenanme ) - open file

* returns -1 on error

* struct utnp *utnp_next( ) - return pointer to next struct
* returns NULL on eof or read error

* int utnp_close() - close file

*

* reads NRECS per read and then doles themout fromthe buffer
* hist: 2012-02-14 slightly nodified error handling (thanks nk)
* note: this version is extended fromthe handout version: this tracks cache hits
*/

#i ncl ude <stdi 0. h>

#i ncl ude <fcntl. h>

#i ncl ude <sys/types. h>

#i ncl ude <ut np. h>

#i ncl ude <uni std. h>

#define NRECS 32
#define UTSIZE (sizeof (struct utnp))

static struct utnp utnpbuf[ NRECS]; /* storage */
static int numrecs; /* num st ored */
static int cur_rec; /* next to go */
static int fd_utmp = -1; /* read from */

static int utnp_reload();

/*
* utnp_open -- connect to specified file
* args: name of a utnp file
* rets: -1 if error, fd for file otherw se
*

/
nt utnp_open( char *fil ename )

~—

fd_utnp = open( filenane, O RDONLY ); /* open it */
cur_rec = numrecs = O; /* no recs yet */
return fd_utnp; /* report */
}
/*
* utnp_next -- return address of next record in file
* args: none
* rets: address of record in buffer
* note: this location will be reused on next buffer rel oad
*/
struct utnp *utnp_next()
struct utnp *recp
if ( fd_utmp == -1) /* error ? */

return NULL;
if ( cur_rec==numrecs && utnp_reload() <=0 ) /* any nore ? */
return NULL;

recp = &(utnpbuf[cur_rec]); /* get address of next record */
cur_rec++
return recp




CSCI-E28 LECTURE 2 SAMPLES PAGE 7
static int utnp_rel oad()

/*
* read next bunch of records into buffer
* rets: 0=>ECF, -1=>error, else nunber of records read
*
/
{
int ant _read;
am _read = read(fd_utnp, utnpbuf, NRECS*UTSI ZE); /* read data */
if ( ant_read < 0) /* mark errors as EOF */
return -1;
numrecs = ant_read/ UTSI ZE; /* how many did we get? */
cur_rec = 0; /* reset pointer */
return numrecs; /* report results */
}
/*
* utnp_cl ose -- di sconnenect
* args: none
* rets: ret value fromclose(2) -- see nan 2 close
*/
int utnp_close()
{
int rv = 0;
if ( fd_utnp !'= -1 ){ /* don't close if not */
rv = close( fd_utnp ); /* open */
fd utmp = -1; /* record as cl osed */
}
return rv;




