J* meg_rund.¢ - Use System V messages */

#include <signal.h>
#include <stdio.h>
#include <string.h>
#include <unistd.h>
#iveTude <gtdliBs iy
#include <sBys/types.h>
#include <sys/ipc.h>
#include <sys/msg.h>

typedef struct mymsgbuf {
long int mtype;
char text{sizeof{int)];
} MYMSGBUF;

int sid;
struct msgid _ds buff;

void compute_sgr msg({long int mesgq)
{

MYMSGBUF nmsg = {1, ""};

int temp;

msg.mtype = 1;
megrovi{mesgg, {struct msgbuf *)&msg, sizeof(int), 1L , MSG_NOERROR);
memcpy{stenp, msg.text, sizeof(int}):
temp = temp * temp;
memepy (msg.text, &ktemp,sizeof(int));
meg.mtype = 2;
msgsnd {mesgq, {(struct msgbuf *)s&msg,
sizeof (MYMSGBUF) - sizeof(long), IPC_NOWAIT);

}// compute BQgr msg

void request_sgr_msg(long int mesgq)
{

MYMSGBUF msgl = {1, ""};
int temp, templ;

puts{"Enter number:");

gcanf ("%d", &templ):

£flush(stdin);

memcpy (msgl.text, &templ,sizeof(int));

nsgl.mtype = 1;
msgsnd {mesgg, (struct msgbuf *)amsgl,
sizeof (MYMSGHEUF) -~ sizeof (long), IPC_NOWAIT);
megrov(mesgqg, (struct msgbuf *)amsgl, sizeof(int), 2L , MSG_NOERROR);
memcpy {&temp, msgl.text, sizeocf(int)};
printf{"%d * %d = %d \n",templ, templ, temp);

¥ /7 regquest_sgr_mag
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int main{)

{
long int mesgq;

mesgq = msgget{(i, IPC_CREAT | 0666);

if ((8id = foxrk(})))
request_sgr msg(mesgyg)

else
compute sqr msg{mesgdq) ;

nsgetl (mesgg, IPC_RMID, sbhuff):

return 0;
} /* main */

% ot meyg_rund.c

% ./a,out

Enter number:
-38

-38 * -38 = 1444
%

ARAY



/* groupd.c - group demo. */

#include <stdio.h>»

#include <signal.h>
#include <stdlib.h>
#include <unistd.h>

vold sys_err{char strl])

{

}

perror{str);

exit(l);
/* s@ys_err %/

int main{)

{

int grpid, new_grppid, old _grppid, i;
grpid = getpgrp{);

printf{"pid = %dA\n", getpid()):;
printf{"grpid = %d\n\n", grpid);

switch(fork())
{
cage -1t
gye_err{"fork");
cage 0:
for (i=1l; i < 50; i++)
{
printf("Child 1:... \n%);
sleep(2);
} /* for */
exit(0);

} /* gwitch */

switch({fork())
{
cage -1:
sys_err{*fork");
case 0:
For (i=1; i < B0; i++}
{
printf(*Child 2:... \n");
slaep(2);
} /* foxr */
exit(9);

} /* switch */

switch{fork())
{
cage -1l:
sys_err{"fork");
case 03



old_grppid = getpgroe();
if (setpgrp{) == ~1}
BYE_err{"setpgrnp™);

new_grppid = getpgrp():

printf("old_grppid = %d, new_grppid = %d\n\n",
old_grppid, new_grppid);
for {(i=l; i < 10; i++)
{
printf(*Child 3:... \n");
slaep(2);
¥} /* for */
exit(0);

} /% switch */

for (i=0: i < B; i++)

{
printf("Parent Process:... \n%);

sleep{2);
} /% for */
k111 (0, SIGIERM);

return 0;

} /* main */

% cc groupd.c
% ./a.ocut
pid = 5540
grpid = 5540

Child 1:...

child 2:...

Child 3:pid = 5543

old_grppid = 5540, new_grppid = 5543

Child 3:...
Parent Process:...
Child 1:...
Child 2:...
Child 331...
Parent ProCessi...
child 2:...
Child 3:...
Parent Processi...
Child 1:...
Cchild 2:...



child 3:...
Parent Process:.,...
Child 1:...
Child 2:...
Child 33440
Parent Process:...

Child Y~
Child Z:...
¢hild 3:...
Terminated
% Child 3:...
Child 2:...
Child 3:...

9%



/* date7.c¢ - Use of fork() and wait() */

#include <stdio.h>
#include <signal.h>
#include <unistd.h>
#include <stdiidb.h>
#include—<gys/wait-h>——— - -

int main{)
‘ int id, wid, status;
signal (SIGCHLD,SIG_IGN) ;
printf ("Here comes the date:\n®);

gwitch { id = fork{) )
{ /* gelect child process */

case -1:
perroxr{"forkv);
exit{l);

case 0@
execl("/bin/date”, "date",0);
perror{“execlr);
exit(l);

default:
break;

} /* switch */

wid = wait(&status);
printf(*That was the date.\n");

return 0;

} /* main */

% cc date7.c

% .fa.out

Here ¢omes the date:

Thu Mar 12 15:12:23 IsT 2009
That was the date.

%%



/* copye.c */
#include <stdio.h>
int main(int argc, char *argv[}] )

{
int=baffy

if (argc » 1)
if ( freopen{argvil], "rtv, stdin) == NULL)
{
perror{*freopen®};
exit (1},
Y /% Aif */

if (arge » 2)
if ( freopen(argvi2], "wt®, stdout) == NULL)

{
perror{"freopen®):;

exit(1);
Yy /* 1€ */

while ( {(buff = getchar()) != EOF )} /* read until Ctrl-D */
putchar (buff);

} /* main */

Lohed
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/* myutils.h - include declarations of utilities */

extern void fatal();
extern void syserr{);




/* myutils.c - service utility routines */

#include <stdio.h>
#include <stdlib.h>
#include <errno.h>

extern int exrrno, sys_nerr;

/* print system error messge and terminate */
void syserr(msg)
char *msg;
{
perror (msg);
exit(1);
} /* syserr */

/* print application error messge and terminate */
void fatal (msg)
char *msg;

{
fprintf (stderr, "Application program error: %s.", msg);

exit(2);
}



/* envl.c - perform "env > envfile ". ¥/

#include <gtdio.h>
#incliude <fontl.h>
#ineclude <uniztd.h>
#include <stdlib.h>
#include "nyutils.h”

int main(}

{
int £d;

if ( {fa = open("envfile.txt”, O_WRONLY | O_CREAT,0666)) == -1 )
gyserr("open©];

if {close{l} == -1)
syserr{"close®);

if { dup(£d) i= 1 }
fatal{*dup”);

execl (" /ugr/bin/env®, "env", NULL};
syserr{"execl®};

return 0;
¥ /* main */

% cc envli.c myutils.c

% ./a.out

% more enviile.txt
RATH=/usrllocalfnetbeans»ﬁ,o.llbin{:lusr/local/ealipse:fusr/lccalfhin:/usx/local
ftaTebein/xBs_sa-unknown-linux—gnu/=fusrflocal/mahlab/biu:/usrfbin:ibin:fusr/sb
in:/sbin:/hamaB/ronn{bin:fusrfgamas:lcptfgnome!biu:foptikdeB/bin:lusr/bin/Xll:/u
sr/lib/mit/bin: fusr/lib/mit/sbin:.

SHELL=/hin/tcsh

TERM=xt{arm

HOSTTYPE=x86_64~1inux

VENDOR=8use

OSTYPE=linux

MACHTYPE=x86_64

SHIVL=2

GROUB=ugars

HOST=scil

CSHEDIT=emac s

CPU=x86_64

L S BEIE



/* env2.c -~ perform "env > envfile ", using a new process. */

#include «<stdio.h>

#include <fcontl.h>

#include <unistd.h>

#include <stdlib.h>

#include-"myutile-H*—"——n - - - S C : R o

int main(;

{
int £d, status;

switch(fork())
{

case -1:
svserr(vfork");

cage 0: /* Son process */
if ( (fd = open("envfile.txt", O_WRONLY | O_CREAT,0600)) == -1 }

syserr{ropen®);

if {close{(l) == -1)
sygerr{vclose™);

if ( dup(fd) = 1)
fatal {"dup”);

execl("/usr/bin/env®, "env®, NULL);
gyserr{®execl");

} /* switch */

wait{&status)
puts(™\n*** Parent process texminating..."};

returp D

} /* main */

% co env2.c myutils.c
% .Ja.out

*%% Parent process terminating...

%



% cc errlistd.c

/emp/conbBEANO. o In function ‘main’:

errlisté.c:(.text+Uxa): warning: ‘sys_nerr’ is deprecated; use
‘strerror’ or ‘strerror_r’ instead

% &.out

Hare are the current 132 error messages:

0: Success

1: Operation not permitted

2: No guch file or directory

3: No such process

4: Interrupted system call

5: Input/output ercor

6: No such device or address

7t Argument list too long

8: BExec format errox

5: Bad file descriptor

10: Ro child processos

11: Rescurce temporarily unavailable
12: Cannot ailocate memory

13: Permiasion denied

14: Bad address

15: Block device required

16: Device or resource husy

17: File exists

18: Invalid cross-device link

19: No such device

20: Not a directory

21: I¥s a directory

22: Invalid argument

23: Too many open files in system
24 Too many open files

25: Inappropriate ioctl for device
26: Text file busy

27: File too large

28: No space left on device

29: Illegal seek

30: Read-only file system

31: Too many links

32: Broken pipe

33: Numerical argument out of domain
34: Numerical result out of range
35: Resource deadlock avolided

356: File name too long

37: No locks available

38: Function not implemented

39: Directory not empty

40: Too many levels of symbolic links
41: Unknown error 41

42: No message of desired type
43: Identifier removed

44: Channel number out of range
45: Level 2 not synchronized

46: Level 3 halted

47: Level 3 reset

48: Link numbar out of range

49: Protocol driver not attached
50: No CSI structure available
51: Level 2 halted

§2: Invalid exchange



53: fnvalid reguest degcriptor

54: Exchange full

5% : No anode

56: Invalid regquest code

57: Invalid slot

58 : Unknown error 58

50; Bad font file format

60: Device not a stream

61: No data available

62 Timer expired

63: Out of stftreams resourcas

64 : Machine is not on the network

65: Package not inptalled

66: Object is remote

67: Link hLasg been seversd

68 : Advertise srror

69: Srmount error

70: Communication exxor on send

7i: Protocel error

72: Multihop attempted

73: RFS specific error

74: Bad mesgsage

75: value too large for defianed data type
76¢: Name not unigue on network

77: File descriptor in bad state

78: Remote address changed

79: Can not access a needed shared library
80: Accessing a corrupted shared library
81: .1lib section in a.out corrupted

82: Attempting to link in too many shared libraxies
83: Cannot exec a shared library directly
84: Invalid or incomplete multibyte or wide character
85: Interrupted system call should be regtarted
86: Streams pipe error

87: 'Too many users

88: Socket operation on non-gocCket

89; Destination address requized

50: Megsage Loc long

91 : Protocol wrong type for socket

g2: Protocol not available

93: Protocol not supported

94: Socket type not supported

95: Operation not mupported

96: Protocol family not supported

97: Address family not supported by protocol
98: Address already in use

95 : Cannot aysgign regquested address

100: Network ig down

101: Network is unreachable

1072: Network dropped conmection on reset
103: Software caused connection abort

104: Connection reset by peer

105: No buffer space available

106: Transport endpoint is already comnected
107: Transport endpoint is not connectead
108: Cannot send after transport eandpoint shutdown
109: *oo many referenceg: cannot splice
11.0: Connection timed out

111: Connection refused

112; Host is down

113: No route to host




114: Operation already in progress
115: Operatlon now in progregs
116: Stale NF8 f£ile handle

117: Structure needs oleaning

118: Not a XENIX named type file
119: No XENIX gemaphores avallable
120: Is a named type file

121: Remote I/0 error

122: bisk quota excesded

123: No medium found

124: Wrong medium type

125: Operation cancelad

126: Required key not available
127: Rey has expired

128: Key has been revoked

12%: Key was rejected by service
130: Owner died

131: State not recoveradble




% ¢ errlistld.c

/emp/cc2CNeci .o In function ‘main’:

errlist3.c:({.text+0x2f): warning: ‘sys_errlist’ is deprecated; use
‘girerror’ or ‘strerror_r’ instead

errliisti.c:(.text+0xa): warning: ‘sys_nerr’ is deprecated; use
‘gtrerror’ or ‘strerror_r’ instead

gs "a."i""wt“"‘“‘“‘““”"""" o e vem e mn e mwaa o m o

Here are the current 132 error megsages:

0: Success
1: Operation not permitted
1 No such file or directory
3: No such process
4: Interrupted system call
: Input/output exror
: No such device or address
7: Argument list toc long
: Exec format error
9: Bad file descriptor
10: No child processes
11: Resource temporarily unavailable
12: Cannot allocate memory
i3: Permission denied
14: Bad address
15: Block device required
i6: Device or resource busy
17: FPile exists
1i8: Invalid cross-device link
19: No such device
20: Not a directory
21: Is a directory
22: Invalid argument
23: Too many open files in system
24: Too many open files
25: Inappropriate ioctl for device
26; Text file busy
27: File too large
28: Mo space left on device
29: Illegal seek
30: Read-only file system
31l: Too many links
32: Broken pipe :
33: Numerical argument out of domain
34: NMumerical result out of range
35: Resource deadlock avoided
36: File name too long
37: Ko locks available
38: Function not implemented
19: Directory not empty
40: Too many levels of symbolic links
41: {null)
42: Ko message of desired type
43: Identifier removed
44: Channel number out of range
45: Level 2 not synchronized



461
47:
48
49:
-7s
51:

Level 3 halted

Level 3 reset

Link number out of range
Protocol driver not attached
No CSI structure availsable
Level 2 halted

52:—Invalid-exchange———

53:

54:
55:
86
57:
58:
59:
60
61
62:
63:
64:
65:
66
€7
68
69;:
70:
Ti:
T2
73:
74
75:
76
77z
781

83:
B4:
85:
B6&:
B7:
B8:
Bg:
90:
91:
52:
93:
94:
95;
96
87
28;
99

100:

Invalid regquest descr:ptor
Exchange full

No anode

Invalid requaest code

Invalid slot

{null)

Bad font file format

Device not a stream

No data avallable

Timer expired

out of streams resources
Machine is not on the network
Package not installed

Object is remote

Link has been severed
Advertise error

Srmount error

Communication error on send
Protocol error

Multihop attempted

RE'S specific erxor

Bad message

value too large for defined data type
Name not unique on network
¥File descriptor in bad state
Remote address changed

Can not access a needed ghared library

+ Accessing a corrupted shared library

.1ib section in a.out corrupted
Attempting to link in too many shared libraries
Cannot exec a shared library directly
Invalid or incomplete multibyte or wide character
Interrupted system call should be restarted
Streams pipe error
Teo many users
gSocket operation on non-socket
Destination address required
Message to0 long
Protocol wrong type for scocket
Protocol not available
Frotocel not supported
Socket type not supported
Operation not supported
Protocol family not supported
Address family not supported by protocol
Address already in use
Cannot assign reguested address
Network is down

101: Network is unreachable

L97



102: Network dropped connection on reset
103: Software caused connection abort
104: Conmmection reset by peer

105: No buffer space available

106: Transport endpoint is already connected
107: Transport endpoint is not connected
108 :-Cannot—send-after-transport -endpoint- shutdown
109: Too many references: cannot splice
110: Connection timed out

111: Conmnection refused

112: Host ig down

113: No route to host

114: Operation already in progress

115: Operation now in progress

116: Stale NFS file handle

117: Structure needs cleaning

118: Not a XENIX named type file

119: No XENIX semaphores available

120: Is a named type File

121: Remote I/0 error

122: Disk quota exceeded

123: No medium feound

124: Wrong medium type

125: Operation canceled

126: Regquired key not available

127: Key has expired

128: Key has been revoked

129: XKey was rejected by service

130: Owner died

131: State not recoverable



/* fdatel.c - perform "date > datefile.txt ®=. */

#include <fontl.hy»

#include «<stdic.h>

#include <stdlib.h>

#include <unistd.h>
#include—"myutileghom— e

int main()

{
int fd;

if ( (£d = open("datefile.txt®, O _WRONLY | O_CREAT,0666)) == -1 }
syserr{"open®);

if (eclose(l) == -1}
syserr{"close"™);

if ( Qupi{fd} = 1 )}
fatal ("&up”);

execl{"/bin/date”, "date", NULL};
syserr{”execl™);

return 0O
} /* main */

% oo fdatel.c myutils.c

% .Ja.out

% cat datefile.txt

Thu Mar 12 13:24:26 18T 2008

%



/* fdate2.c - perform *"date > datefile.txt ", using a new process, */

#include <fontl.h>

#include <stdic.h>

#include <stdlib.h>
#include—<unigtdshe———
#include "myutils.h"

int main()

{
int £4, status;

switch(fork())
(
case -ls
gyserr("fork");

case 0: /* Son process */
if ( (fd = open("datefile.txt®, O_WRONLY | O_CREAT,0600)) == -1)

sygerr{"open™);

if (close(l) == ~1)
syserr(*cloge"};

if ( dup(fd) I= 1 )
fatal("dup");

execl{"/bin/date", *date", NULL);
syserr{execl™);

} /* Bwitch */

wait{kstatusg);
puts{"\n*** Parent process terminating...");

return 0;

} /% main */

% cc fdate2.c myutils.c
% ./a.out

*%% Parent process terminating...
% cat datefile.txt

Thu Mar 12 13:30:52 IST 2008

%




/* Ffiforecv.c ¥/

#include <fentl.h>
#include <stdio.h>
#include <errno.h>
#inelude —~«<stdiibh> - - -
#include <string.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <unistd.h>

#define MAX _MSGSIZE 80
char *fifo = "/tmp/newfifo";
void fatal{char stri])
{
fprintf (stderr, "%s\n", stx);
exit (0);
} /* fatal */
int main()
{
int f£4;
char msgbuf [MAX MSGSIZE];
/* Create fifo, unless it already exits */

if (mkfifo(fifo, 0600) == -1)
if (errno != EEXIST)
fatal ("mkfifo failed");

if ( (fd = open{fifo, O_RDWR)) < 0)
fatal("fifo open failed");

if ( read(fd, msghuf,MAX MSGSIZE ) < 0)
fatal("fifo write failed"):;

printf("received: %s\n", msgbuf);

if (remove{fifo) < 0)
perror {"remove”) ;

return (;

¥} /* main ¥/



/* fifogend.c */

#include <fentl.h>
#include <stdio.h>
#include <errno.h>
#include <stdlib. h>
#include <string.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <unistd.h>

char *fifo = "/tmp/newfifo”;

void fatal (chaxr stril)

{
fprintf (stderr, "%s\n", str);

exit(0);
}y /% fatal */

int main()

{

int £4;

char msgbuf{] = "Hello World!\n";

if { (fd = open(fifo, O_WRONLY | O_NONBLOCK)) < 0)
fatal("fifo open failed");

if ((write(fd, msgbuf, strlen(msgbuf)+l)) < 0)
fatal("fifo write failed");

return 0;

Y /* main */




% c¢¢ fifosend.c -o fifosend
% cc fiforecv.c ~o fiforecv
% ./fiforecv

received: Hello World!

&

% ./fifosend

95

253



/* nice.c ~ Private vergsion of the nice command, ¥/

#include <stdioc.h>
#include <stdlib.h>
#include <unistd.h>

#define USAGE "usage: nice [-num] command\n®

int main{arge, argv) /* nice command */

int argc:
char *argvi]:
{

int incr, cmdarg, niceflag;

if {(arge < 2}

{

fprintf (stderxr, USAGE);
exit(1l};

Y /* if */

if (argv[1l] [0} == 7-")

{

incr = atoi{&argv[il[1i]):
cmdarg = 2;

} /% if */
else

{

incr = 10;

cemdarg = 1;

} /* else */

if (emdarg »= argc)

{

fprintf(stderr, USAGE);
exit(l);

} /* 1f */

niceflag = nice(incr);
printf{"niceflag = %d\n", niceflag);
execvp{argvicmdargl], &argvicmdargl):
perror{"execvp®);

return 0;

} /* main */



/* nice2.c¢ - nice command demo. */

#include <stdio.h>
#include <stdlib.h>
#include <unistd.b>

#define USAGE "usage: nice [-num] command\n"

int main(argce, argv) /* nice command */
int arge;
char *argvil;

{
int incr, cmdarg, niceflag, i;

if {(argc < 2)
{
fprintf (stderr, USAGE);
exit(l);
Yy /* iAf ¥/

if (argv[1l][C] == -7}
{
incr = atoi(&argvi[l][1]);
cmdarg = 2;
} /* if ¥/
else
{
iner = 10;
cemdarg = 1;
} /* else */

1f {(cmdarg »>= argc)

{

fprintf (stderr, USAGE);
exit{l);

Y /% if */

switch{fork{})

{

cage -1:

perror{"fork");

case 0:
niceflag = nice(incr);
printf('niceflag = %d\n", niceflag)
execvp{argvicmdarg), &argv[comdarg])
perror({Yegxecvp¥};

.
r
-
r

}

for (i=1l; i < BO0; i++)

{
printf("Ha Ha Ha Ha \n");
sleap(2);



}

return 0;
} /* main */




% c¢ nice.c

% ./a.out date

niceflag = 10

Thu Mar 12 14:19:47 IST 2009
% cc¢ =~Wall nice2.c

% ./a.out date

Ha Ha Ha Ha

niceflag = 10

Thu Mar 12 14:19:57 IS8T 2009
Ha Ha Hz Ha

%



/* pth2.¢ */

#include <stdio.h>
#include <stdlib.h>
#include <pthread.h>

void *print_message function{ void *ptr };

int main{)}

{

pthread_t threadl, thread2;
char *messagel = "Thread 17;
char *maessaged = "Thread 27;
int diretl, ireti;

/* Create independent threads each of which will execute function */

iretl = pthread_create ( &threadl, NULL, print_message_function,

{(void*) messagel);

iret? = pthread create{ &thread2, NULL, print _message function,

(void*) megsagel);

/* Wait till threads are complete before main continues. Unless we

*/
/* wait we run the risk of executing an exit which will terminate
*/
/* the procesg and all threads before the threads have completed.
*/
pthread_join {( threadl, NULL);
pthread_join{ threadl, HULL)j;
printf{"threadl = %lu\n",threadl};
printf{"thread2 = %lu\nv,thread2);
printf{"Thread 1 returns: %3\n”,iretl);
printf{"Thread 2 returng: %A\n*,iretd);
exit{(0);
}
void *print_message_function( wvoid *ptr }
{
char *message;
maessage = (char *) ptr;:
printf{"%s \a", meszsage);
return NULL;
}
% ¢¢ -lpthread pth2.c
% J/a.ocut
Thread 1
Thread 2

threadl = 1082132800
thread2 = 1090525304
Thread 1 returms: 0
Thread 2 returns: 0

%

LSY



/* pthr2.c */

#include <stdio.h>
#include <stdlib.h>
#include <pthread.h>

void *print_message.function( void *ptxr ); S : . S

int main{)

{
pthread_t threadl, threadl;

int iretl, irekZ;

/* Create independent threads each of which will esxtecute function */

iretl = pthread create ( &threadl, NULL, print_message function,
{vold*} NULL}:

iret2 = pthread_create( &thread2, NULL, print_message function,
{void*) NULL);

/* wait till threads are complete before main continues, Unlegs we

*/
/* walt we run the risk of executing an exit which will terminate
*/
/* the process and all threads before the threads have completed.
*/
pthread join ( threadl, NULL);
pthread join{ thread2, NULL):
printf{"Thread 1 returns: %d\n",iretl);
printf{"Thread 2 returns: %d\n",iret2);
exit(Q);
}
void *print _message function{ void *ptr )
{
int 4i=1;
i m i *7;
printf("i = %d, &i = %p \n", i, &i});
return NULL;
}

% ce¢ -lpthread pthr2.c
% ./a.out

i =7, gi = 0x408001bc
i=7, & = 0x410011ibec
Thread 1 returns: 0
Thread 2 returns: 0

%



