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applic/MAKEDEV.c
«
Si vedalasezione u0.3.
awso001 | #i ncl ude <uni std. h>
aisoo0z | #i ncl ude <stdlib. h>
a1s0003 | #i ncl ude <sys/stat.h>
aws0004 | #i nclude <fentl. h>
aws0005 | #i ncl ude <ker nel / devi ces. h>
ais0006 | #i ncl ude <stdio. h>
B TFTFYS_S—"————————————
4150008 | i nt
a150009 | mai n (voi d)
awsoom0 | {
4150011 int status;
a150012 status = nknod ("ment, (node_t) (S_IFCHR | 0444),
150013 (dev_t) DEV_MEM;
4150014 if (status) perror (NULL);
ansc0ts status = mknod ("null", (mode_t) (S_IFCHR | 0666),
arso0ts (dev_t) DEV_NULL);
4150017 if (status) perror (NULL);
150018 status = nknod ("port", (node_t) (S_IFCHR | 0644),
ans00n (dev_t) DEV_PCRT);
4150020 if (status) perror (NULL);
4150021 status = nknod ("zero", (mode_t) (S_IFCHR | 0666),
4150022 (dev_t) DEV_ZERO;
4150023 if (status) perror (NULL);
150024 status = nknod ("tty", (node_t) (S_IFCHR | 0666),
4150025 (dev_t) DEV_TTY);
4150026 if (status) perror (NULL);
ass0027 status = nknod ("dsk0", (mode_t) (S_IFBLK | 0644),
4150028 (dev_t) DEV_DSKO);
4150029 if (status) perror (NULL);
4150030 status = mknod ("dsk1l", (node_t) (S_IFBLK | 0644),
4150081 (dev_t) DEV_DSK1);
4150082 if (status) perror (NULL);
4150083 status = mknod ("dsk2", (node_t) (S_IFBLK | 0644),
4150034 (dev_t) DEV_DSK2);
4150035 if (status) perror (NULL);
4150036 status = mknod ("dsk3", (node_t) (S_IFBLK | 0644),
4150087 (dev_t) DEV_DSK3);
4150038 if (status) perror (NULL);
2150039 status = nknod ("kmem ps", (node_t) (S_IFCHR | 0444),
4150040 (dev_t) DEV_KMEM PS);
4150041 if (status) perror (NULL);
ats00a2 status = nknod ("kmemmp",  (mode_t) (S_IFCHR | 0444),
4150043 (dev_t) DEV_KMEM MWP);
4150044 if (status) perror (NULL);
auso0ds status = mknod ("kmem sb", (mode_t) (S_IFCHR | 0444),
ansoods (dev_t) DEV_KMEM SB);
4150047 if (status) perror (NULL);
anso0ds status = nknod ("kmeminode", (mode_t) (S_IFCHR | 0444),
arso0as (dev_t) DEV_KVEM | NCODE) ;
4150050 if (status) perror (NULL);
anso0s1 status = nknod ("kmemfile", (mode_t) (S_IFCHR | 0444),
150082 (dev_t) DEV_KNEM FILE);
4150053 if (status) perror (NULL);
ans00s4 status = mknod ("consol e", (mode_t) (S_IFCHR | 0644),
ansc0ss (dev_t) DEV_CONSOLE);
4150056 if (status) perror (NULL);
4150057 status = nknod ("consol e0",  (mode_t) (S_IFCHR | 0644),
150088 (dev_t) DEV_CONSOLEO);
4150059 if (status) perror (NULL);
4150060 status = nknod ("consolel”,  (mode_t) (S_IFCHR | 0644),
as0061 (dev_t) DEV_CONSCLE1L);
4150062 if (status) perror (NULL);
4150063 status = nknod ("consol e2", (mode_t) (S_IFCHR | 0644),
150064 (dev_t) DEV_CONSOLE2);
4150065 if (status) perror (NULL);
4150066 status = nmknod ("consol e3", (mode_t) (S_IFCHR | 0644),
4150067 (dev_t) DEV_CONSOLE3);
4150068 if (status) perror (NULL);
4150069
4150070 return (0);
asoons |}
applic/aca.c
«

Si vedalasezione u0.1.

460001 | #i ncl ude <uni std. h>
awe0002 | #i ncl ude <stdio. h>

T e

4160004 | i nt

4160005 | mai n (void)
160006 | {
4160007 unsigned int count;
4160008 for (count = 0; count < 60; count++)
as0000 {
aaso010 printf ("a");
4160011 sleep (1);
a002 }
4160013 return (8);
aoota |}
applic/bbb.c

Si vedalasezione u0.1.

aiooo1 | #i ncl ude <uni std. h>
a0z | #i ncl ude <stdio. h>
awooos | #i ncl ude <stdlib. h>
170008 | /[ = = m e e e oo
4170005 int
a170006 | mai n (voi d)
arrooo7 | {
4170008 unsigned int count;
4170009 for (count = 0; count < 30; count++)
aw70010 {
aaoont printf ("b");
4170012 sleep (2);
awro0n3 }
atroote exit (0);
2170015 return (0);
awooss |}
applic/cat.c
Si veda la sezione u0.3.
40001 | #i nclude <fentl. h>
a1s0002 | #i ncl ude <sys/stat.h>
410003 | #i ncl ude <stddef . h>
410004 | #i ncl ude <uni std. h>
410005 | #i ncl ude <stdio. h>
410006 | #i ncl ude <stdlib. h>
480007 | #i ncl ude <errno. h>
4180008 | /[ - m e
4180000 | static void cat_file_descriptor (int fd);
4180010 | /[ n - Lol
a10011 | i nt
215002 | main (int argc, char *argv[], char *envp[])
a0z | {
4180014 int i
4180015 int fd;
4180016 struct stat file_status;
4180017 1
2180018 /1 Check if the input comes from standard input.
4180019 1
4180020 if (arge < 2)
0021 {
4180022 cat_file_descriptor (STDIN_FILENO);
4180023 exit (0);
e }
4160025 1
4180026 Il There is at |east an argument: scan them
4180027 1
4180028 for(i =1; i < arge; i++)
4180029 {
4180030 1
4180031 Il Verify if the file exists.
4180032 1
4180033 if (stat(argv[i], & ile_status) != 0)
00 {
4180035 fprintf (stderr, "File \"%\" does not exist!\n",
4180036 argv[i]);
100037 conti nue;
atoo03m )
4180039 2
4180040 Il File exists: check the file type.
4180041 1
4180042 if (S_ISDIR (file_status.st_node))
a10003 {
4180044 fprintf (stderr, "Cannot \"cat\" "
4180045 "\"%\": it is a directory!\n",
4180046 argv[i]);
4180047 continue;
4180048 }
4180049 I
4180050 Il File exists and can be "cat"ed.
4180051 1
80082 fd = open (argv[i], O RDONLY);
4160053 if (fd >= 0)
4180054 {
4180055 cat_file_descriptor (fd);
4180056 close (fd);
P }
4180058 el se
4180089 {
4180060 perror (NULL);
4180061 exit (1);
aas0062 }
2180063 }
4160064 return (0);
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4180065 |}
e B R e R
awo067 | static void
aooss | cat _file_descriptor (int fd)
awooes | {
4180070 ssize_t count;
4180071 char buffer[BUFSI Z] ;
4180072
4180073 for (;;)
0074 {
a1s0075 count = read (fd, buffer, (size_t) BUFSIZ);
a1s0076 if (count > 0)
e {
4180078 wite (STDOUT_FILENO, buffer, (size_t) count);
10079 }
4180080 el se
10081 {
4180082 br eak;
180083 }
a1s0084 }
ao0ss |}
4180085

applic/ccc.c

«

Si vedalasezione u0.1.
a100001 | #i ncl ude <uni std. h>
a100002 | #i nclude <stdlib. h>
aw000s | #i ncl ude <si gnal . h>
T
410005 | i nt
2100006 | mai n (voi d)
0007 | {
4190008 pi d;
4190000 -
4190010 pid = fork ();
4190011 if (pid==0)
00012 {
4100013 setuid ((uid_t) 10);
4190014 execve ("/bin/aaa", NULL, NULL);
4190015 exit (0);
0016 }
4190017 L R L LT LT TR TR
4190018 pid = fork ();
4190019 if (pid==0)
4190020 {
4190021 setuid ((uid_t) 11);
4190022 execve ("/bin/bbb", NULL, NULL);
4190023 exit (0);
40024 }
4190025 J e e e e e o
4190026 while (1)
0027 {
4190028 5 /1 Just loop, to consune CPU tine: it nust be killed manually.
a50029 }
4190030 return (0);
a0zt |}

applic/chmod.c

«

Si veda lasezione u0.5.
azoo001 | #i ncl ude <uni std. h>
azo0002 | #i ncl ude <stdlib. h>
00003 | #i ncl ude <sys/ stat. h>
a200004 | #i ncl ude <sys/types. h>
azo0005 | #i nclude <fentl. h>
azo0006 | #i ncl ude <errno. h>
o007 | #i ncl ude <si gnal . h>
azo0008 | #i ncl ude <stdio. h>
20009 | #i ncl ude <sys/wai t. h>
azo000 | #i ncl ude <stdio. h>
4200011 | #i ncl ude <string. h>
4200012 | #include <limts.h>
2200013 | #i ncl ude <sys/os16. h>
4200014 | [ ] --
4200015 | static void usage (void);
4200016 | /[ == == == m o m e e e e e e e e e e e
4200017 | i nt
a00018 | main (int argc, char =argv[], char xenvp[])
az00 | {
4200020 int status;
4200021 node_t  node;
4200022 char *m /1 Pointer inside the octal node string.
4200023 int digit;
4200024 int a; /1 Argunent index.
4200025 1
4200026 I
4200027 1
4200028 if (argc < 3)
4200029 {
4200030 usage ();
4200081 return (1);
4200032 }
4200033 1
4200034 Il Get node: nust be the first argunent.
4200035 1
4200036 for (m=argv[1]; *m!= 0; mH+)
200037 {

1852

4200067

4200068

4200069

digit = (*xm- '0");
if (digit <0 || digit >7)

usage ():
return (2);
¥
node = node * 8 + digit;
}
1
Il Systemcall for all the remaining argunents.
I
for (a =2, a < argc; at++)
{
status = chmod (argv[a], node);
if (status != 0)
{
perror (argv[a]);
return (3);
}
}
1
/1 Al done.
1
return (0);

static void

usage (void)

{
fprintf (stderr, "Usage: chnod OCTAL_MODE FILE...\n");
fprintf (stderr, "Exanple: chnod 0640 ny_file\n");

applic/chown.c

Si vedalasezione u0.6.

210001
a210002
a210008
210004
a210005
a210006
a210007
a210008
a210000
a210010
a2100m
w02
210013
21001
210015
210016
ar0017
a10018
a210019
4210020
a1001
a10022
a210023
a10020
an0005
a210006
a10007
a210008
a210020
a2100%
a100m
a100%2
a10038
210034
ao1005
a2100%
a210037
a100%
a2100%
a210040
a1000
10002
a21003
21000
a210005
a21006
210047
a1
21009
4210050
a10051
w05
4210053
a10054
a10085
210056
a10087
a10058
a10059
2210080
a10061
a10002
a210063
a10084

#incl ude <unistd. h>
#include <stdlib.h>

#i nclude <sys/stat.h>
#include <sys/types.h>
#include <fcntl. h>
#include <errno.h>
#include <stdio.h>
#incl ude <ctype. h>
#include <pwd. h>

e
static void usage (void);
R R R R TR
int
main (int arge, char =argv[], char xenvp[])
{

char *user;

int uid;

struct passwd  *pws;

struct stat file_status;
int a;

int status;

/1 Argunent index.

if (argc < 3)

usage ();
return (1);
}
1
/1 Get user id nunber.
1
user = argv[1];
if (isdigit (*user))
{

uid = atoi (user);

el se
{
pws = get pwnam (user);
if (pws == NULL)
{
fprintf(stderr, "Unknown user \"%s\"!\n", user);
return(2);
}
uid = pws->pw_uid;
}
1
/1 Now we have the user id. Start scanning file names.
1
for (a =2, a < arge; at++)
{
1
Il Verify if the file exists, through the return value of
Il *stat()'. No other checks are nade.

1
if (stat(argv[a], &file_status) 0)
{
1
/1 Try to change ownership.
1
status = chown (argv[a], uid, file_status.st_gid);
if (status !'= 0)
{
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210065
210066
a210067
4210068
4210069
210070
a100m
a10072
a210073
a1007
aa10075
a210076
aaa0077
a210078
a10079
a210000
a10081
10082
a21008
210084
a210085
210086
210087

}
11
st

perror (NULL);
return (3);

}

el se
{
fprintf (stderr, "File \"%\" does not exist!\n",
argv[a]);
continue;

}
1
/1 Al done.
1
return (0);

atic void

usage (void)

{

fprintf (stderr, "Usage: chown USER|UD FILE...\n");
fprintf (stderr, "Exanple: chown user ny_file\n");

applic/cp.c

«

Si vedalasezione u0.7.

220001
220002
220003
220004
220005
220006
220007
220008
220000
2000
a200m1
2002
20013
200
20015
20016
20017
2008
2000
22000
22001
220022
2003
220020
220005
az20006
azz0007
azz0008
a220009
a200%
az200m
20032
az2003
a2003
azz0035
az2006
az0037
az2008
a20039
a2000
a20001
20002
2000
200
20005
220046
20007
20008
2009
220050
20051
20052
20053
20054
20055
220056
20057
20058
220050
220060
220061
220062
220063
220084
220065
4220066
az20067
az20068
4220069

4220071
4220072

#i
#i
#i
#i
#i
#i
#i
#i
#i

1
st

ncl ude <sys/os16. h>
nclude <sys/stat.h>
nclude <sys/types. h>
ncl ude <unistd. h>
nclude <stdlib.h>
nclude <fentl. h>

ncl ude <errno. h>

ncl ude <signal . h>
ncl ude <stdio. h>

include <string.h>

nclude <linits.h>

include <libgen.h>

atic void usage (void);

int
main (int argc, char =argv[], char =envp[])

{

char *sour ce;

char +destination;

char +destination_full;

struct stat file_status;

int dest_is_a dir = 0;

int a; /1 Argument index.
char pat h[ PATH_MAX] ;

int fd_source =-1

int fd_destination = -1;

char buf f er _i n[ BUFSI 7] ;

char *buf fer_out;

ssize_t count _in; /1 Read counter.
ssize_t count _out ; Il Wite counter.
1

Il There nust be at |east two argunents, plus the program name.
1
if (argc < 3)
{
usage ();
return (1);
}
2
/] Select the last argunment as the destination.
11
destination = argv[argc-1];
11
/1 Check if it is a directory and save it in a flag.
1

if (stat (destination, &file_status) == 0)
{
if (S_ISDR (file_status.st_nvode))
{
dest_is_a_dir =1;
}
}
1

Il 1f there are nore than two arguments, verify that the |ast
Il one is a directory.

1
if (argc > 3)
{
if (!dest_is_a dir)
{
usage ();
fprintf (stderr, "The destination \"9%\" ",
destination);
fprintf (stderr, "is not a directory!\n");
return (1);
}
}
1

Il Scan the arguments, excluded the last, that is the destination.
2
for (a =1, a < (argc - 1); at++)

{

220074
220075
220076
4220077
220078

4220079

4220081

4220084
4220085

4220087

az20nas
22016
azz0u7
208
22010
az20150
a20151
052
az20153
az0154
az1ss
a0156
azz0157
az0158
az0150
a20160
az0161
062
az0163
a20160
azzo165
az0166
20167
20168
a20169
22010
a0
202
20173

4220174

I
/1 Source.
1
source = argv[a];
1
Il Verify access pernissions.
1
if (access (source, R OK) < 0)
{
perror (source);
conti nue;

/1 Destination.

Il 1f it is a directory, the destination path

/1 must be corrected.

1
if (dest_is_a_dir)
{
path[0] = 0;
strcat (path, destination);
strcat (path, "/");
strcat (path, basenane (source));
I
/1 Update the destination path.
1
destination_full = path;
}
el se
{
destination_full = destination;
}
1

/1 Check if destination file exists.
1
if (stat (destination_full, &file_status)

{

== 0)

fprintf (stderr, "The destination file, \"9%\", ",

destination_full);
fprintf (stderr, "already exists!\n");
conti nue;
}
1
/1 Everything is ready for the copy.
1
fd_source = open (source, O _RDONLY);
if (fd_source < 0)
{
perror (source);
2
/1 Continue with the next file.
1
cont i nue;
}
1
fd_destination = creat (destination_full,
if (fd_destination < 0)
{
perror (destination);
close (fd_source);

I
/1 Continue with the next file.
1
conti nue;
}
1
/1 Copy the data.
1
while (1)
{

count_in = read (fd_source, buffer_in,
if (count_in > 0)

{
for (buffer_out = buffer_in; count
{
count_out = wite (fd_destinat
(size_t)
if (count_out < 0)
{
perror (destination);
close (fd_source);
close (fd_destination);
return (3);
}
11
/1 1f not all data is witten,
/1 but change the buffer start
/1 amount to be witten.
11
buffer_out += count_out;
count_in -= count_out;
}
}
else if (count_in < 0)
{

perror (source);

close (fd_source);

close (fd_destination);
}

el se

0777);

(size_t) BUFSIZ);

_in>0;)

ion, buffer_out,
count _in);

continue witing,
position and the
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207
220176
2077
az20178
220170
a20180
az0181
2082
az018
az0184
az0185
a20186
az0n87
az0188
az20189
2019
220101
22092
220198
22010
22019
22016
220107
20108
22019
2200

422001

{
break;
}
}
1
if (close (fd_source))
{
perror (source);
}
if (close (fd_destination))
{
perror (destination);
return (4);
}
}
1
/1 Al done.
11
return (0);
}
LT T "

static void

usage (void)

{
fprintf (stderr, "Usage: cp OLD_NAME NEW NAME\n");
fprintf (stderr, " cp FILE... DIRECTOR\n");

applic/crt0.s

«

Si veda la sezione u0.2.

220001
20002
a230003
230004
230005
230006
230007
20008
230000
23000
as00m1
aa002
23003
azz00u
30015
20016
0017
4230018
a0
4230020
aza0021
azs0022
azs0023
azs002
azs0005
azs0006
azso007
azs0008
azs0029
az300%0
azz0031
azs0032
azs008
azz003
azz003s
azz006
azz0037
azz008
a0039
a2000
azz0001
as0002
230043
azs0004
0045
30046
30007
30008
3009
230050
azz0051
230052
30053
azz0054
230085
azs0056
230057
4230058
4230059
4230060
230061
azs0062
423006
azz0064
azs0065
az30066
azz0067
azz0068

4230069

.extern _main

.extern __stdio_streamsetup

.extern __dirent_directory_streamsetup
.extern __atexit_setup

.extern __environnent_setup

.global __ nkargv

Please note that, all segnents are already set fromthe schedul er,
and there is also data inside the stack, so that the call to ‘main()’
function will result as expected.

; This is a nodified version of “crt0.s’ with a smaller stack size.
The following statenent says that the code will start at "startup"
| abel .

startup:

; Junp after initial data.

jnp startup_code
filler:

; After four bytes, fromthe start, there is the
; magi ¢ nunber and other data.

.space (0x0004 - (filler - startup))
nmagi c:

. data4 Ox6F733136

. data4 0x6170706C

0s16
appl

segof f:
.data2 __segof f Data segment of fset.
etext: B
.data2 __etext End of code
edat a:
.data2 __edata ; End of initialized data.
ebss: ;
.data2 __end ; End of not initialized data.
stack_si ze: H
. data2 0x2000 ; Requested stack size. Every single application

; mght change this value.

; At the next label, the work begins.

.align 2
startup_code:

. Before the call to the main function, it is necessary to extract
the value to assign to the global variable “environ'. It is
described as ‘char +=+environ’ and should contain the sanme address
pointed by ‘envp’. To get this value, the stack is popped and then
pushed again. Please recall that the stack was prepared from
the process nmanagenent, at the ‘exec()' systemcall.

pop ax ; arge
pop bx ;oargv

pop cx ; envp

nov _environ, cx ; Variable ‘environ' cones from <unistd. h>.
push cx

push bx

push ax

1856

2000
az30071
az00m2
azs0073
az30074
azs0075
azs0076
azso0r7
azs0078
azs009
azz0080
azs0081
azs0e2
azz0083
azs0084

4230086
4230087

4230001

4230003

4230096
4230007
4230098
4230090

4230101
230102
4230108
4230104
230105
4230106
4230107

Could it be enough? Of course not! To be able to handle the
environnent, it nust be copied inside the table
‘_environment _table[][]", that is defined inside <stdlib.h>
To copy the environnent it is used the function

. ‘_environment _setup()', passing the ‘envp’ pointer.

push cx

call __environnent_setup

add sp, #2

; After the environment copy is done, the value for the traditional
variable ‘environ' is updated, to point to the new array of
pointer. The updated val ue cones fromvariable ‘_environnent’,
defined inside <stdlib.h> Then, also the ‘argv’ contained inside
the stack is replaced with the new val ue.

nov ax, #__environnment
nov  _environ, ax

pop ax ; argce
pop bx ;oargv[][]
pop cx ; envp[][]
nov cx, #__environnent

push cx

push bx

push ax

; Setup standard I/O streans and at-exit table.

call __stdio_stream setup

call __dirent_directory_streamsetup

call __atexit_setup
; Call the main function. The argunents are already pushed inside
; the stack.

call _main
; Save the return value at the synbol ‘exit_value'.

nov  exit_value, ax

.align 2

hal t:
push #2 ; Size of nessage.
push #exit_val ue ; Pointer to the nessage.
push #6 . SYSEXT
call _sys
add sp, #2
add sp, #2
add sp, #2

; Symbol *___nmkargv' is used by Bcc inside the function
; ‘main()’ and nust be present for a successful
; conpilation.

exit_val ue:

. data2 0x0000
.align 2
. bss

applic/date.c

Si vedalasezione u0.8.

240001
4240002
4240008
24000
4240005
4240006
4240007
4240008
240000
a2a0010
240011
240012
20013
4240014
200015
20016
4200017
4210018
a2a0015
4240020
4240021
4240022

4240024,
4240025
4240026

4240027

#incl ude <unistd. h>
#include <stdlib.h>
#include <errno. h>
#include <tine. h>
#include <ctype. h>

static void usage

main (int arge, char =argv[], char =envp[])
{
struct tm«tineptr;
char string[5];
time_t tiner;
int I ength;
char *input ;
int i
I
/1 There can be at nost an argument.
1
if (argc > 2)
{
usage ();
return (1);
}
1
/1 Check if there is no argunent: nust show the date.
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4240028

4240029

4240081

4240032

4240024
4240035

azu0037
a0
au0039
a2u000
au0001
a0z
a0
a0
aau0as
au0046
20007
a0
0049
200050
0051
20052
0053
0054
2055
2056
0057
2058
0050
21000
20061
0062
200063
20064
20065
20066
a2u0067
20068
4210060
a2a0070
azu00m1
a0z
a2u0073
azuc0ra
azuc0rs
aau076
aaucor?
a0
au0079
a2000
au0081
au082
au008
0084
azu085
20086
a2u0087
20088
0089
200000
a2i0001
a2u0002
20003
0004
20005
20006
0007
20008
0009
20100
az0n01
20102
a2a0108
azu0100
azu0105
azu0106
a2u0107
azu0108
a2u0109
a0
aziom1
a0z
a0
a0
a0
a0
azs0n7
azi0us
a0
az0120
20121
20122
azi0123
20120
au0125
20126
azi0127
20128

1
if (argc == 1)
{
tinmer = tinme (NULL);
printf ("%\n", ctine (&iner));
return (0);
}
1

Il There is one argunment and nust be the date do set.
1
input = argv[1];

1
Il First get current date, for default values.
1
timer = time (NULL);
tinmeptr = gntinme (&iner);
2
Il Verify to have a correct input.
11
length = (int) strlen (input);
if (length == 8 || length == 10 || length == 12)
{
for (i =0; i < length; i++)
{
if (lisdigit (input[i]))
{
usage ()
return (2);
}
}
}
el se
{
printf ("input: \"%\"; length: %\n", input, length);
usage ():
return (3);
}
1
/1 select the month.
1

string[0] = input[0];

string[1] = input[1];

string[2] ='\0";

tinmeptr->tmnon = atoi (string);

1

Il Select the day.

1

string[0] = input[2];

string[1] = input[3];

string[2] = '\0";

tinmeptr->tmnday = atoi (string);

1

Il Select the hour.

1

string[0] = input[4];

string[1] = input[5];

string[2] ='\0";

timeptr->tmhour = atoi (string);

1

/1 Select the mnute.

1

string[0] = input[6];

string[1] = input[7];

string[2] ="'\0";

tineptr->tmnin = atoi (string);

1

Il Select the year: nust verify if there is a century.

1

if (length == 12)

{

string[0] = input[8];
string[1] = input[9];
string[2] = input[10];
string[3] = input[11];
string[4] ='\0";
timeptr->tmyear = atoi (string);

else if (length == 10)
{
sprintf (string, "9®4i", tinmeptr->tmyear);
string[2] = input[8];
string[3] = input[9];
string[4] = '\0";
tinmeptr->tmyear = atoi (string);

}
1
/1 Now convert to ‘time_t’.
1
timer = nktime (tineptr);
1
Il Save to the system
2
stinme (&iner);
11
return (0);

static void
usage (void)
{
fprintf (stderr, "Usage: date [ MVDDHHWM [CC] YY]]\n");
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azs0001
azso002
azs0003
azs00a
azs0005
a250006
a2s0007
azs008
4250000
a2s0010
azs0011
azso0nz
azso01s
azso0ma
azso01s
azs0ts
aaso0u7
azsomms
azso0mo
a2s0020
aaso01
aaso022
azso02s
aaso0za
azso00s
azso0zs
aaso0er
a250028
azs002
a2500%0
azso01
azso02
a250033
azso03
azso0ss
azso0ss
azso07
azso0ss
azs0s
azsa0do
azso0a
azsonaz
aasonas

4250045
4250046
4250047

4250049

4250051
4250082

4250083

4250085
4250056
4250057
4250058
4250050
4250060
4250061
4250062
4250063

4250084

I1l-
/1 2009.08. 18

/1 Modified by Daniele Gaconini for ‘o0sl16', to harnmonize with it,
/1 even, when possible, on coding style.

/1 The original was taken form ELKS sources: ‘elkscnd/nisc_utils/ed.c'.

/1 Copyright (c) 1993 by David I. Bell
/1 Permission is granted to use, distribute, or nodify this source,
/1 provided that this copyright notice remains intact.

/1 The "ed" built-in conmand (much sinplified)

#include <stdio.h>
#include <ctype. h>
#incl ude <unistd. h>
#incl ude <stdbool . h>
#include <string.h>
#include <stdlib.h>
#include <fcntl.h>

#define isoctal (ch) (((ch) >="'0") && ((ch) <='7"))

#define USERSI ZE 1024 I+ max line length typed in by user */
#define | NITBUFSI ZE 1024 /= initial buffer size «/
N

typedef int numt;
typedef int len_t;

/1 The following is the type definition of structure ‘line_t', but the
/1 structure contains pointers to the same kind of type. Wth the
/1 conpiler Bcc, it is the only way to declare it.

1
typedef struct line line_t;
1
struct line {

line_t *next;

line_t *prev;

len_t I en;

char data[1];
b
1
static line_t Iines;
static line_t xcurline;
static numt curnum
static numt | ast num
static numt nar ks[ 26] ;
static bool dirty;
static char *filename;
static char sear chst ri ng[ USERSI ZE] ;
1
static char *buf base;
static char *bufptr;
static len_t buf used;
static len_t buf si ze;

doconmands  (void);
subcommand (char *cp, numt nundl, numt nunR);

static bool get num (char =+retcp, bool =rethavenum
numt *retnuny;
static bool setcurnum  (numt nunj;
static bool initedit (void);
static void ternedit (void);
static void addl i nes (num.t num;
static bool insertline (numt num char »data, len_t len);
static bool deletelines (numt nunil, numt nung);
static bool printlines (numt nunml, numt nun®, bool expandflag);
static bool witelines (char *file, numt numl, numt nung);
static bool readl i nes (char *file, numt num;
static numt searchlines (char *str, numt nunl, numt nung);
static len_t findstring (line_t «Ip, char sstr, len_t len,
len_t offset);

static line_t *findline (num_t num;
R e R R T
/1 Main
R R TR
int
main (int argc, char rargv[], char *envp[])
{

if (linitedit ()) return (2);

1

if (argc > 1)

{
filename = strdup (argv[1]);
if (filename == NULL)

{
fprintf (stderr, "No nmenory\n");
ternedit ();
return (1);
}
1
if ('readlines (filenane, 1))
{
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asorza
anso125
anso126
ansorzr
as0nzs
aso120
as010
azsonst
azsors2
a0
50134
azsonss
azsou3s
azsons7
azsorss
azsor39
azsondo
azsonat
ansonaz
azsonas
azsonaa
azsonas
azsouds
aasona
azsonae
azso1d
asa150
aasorst
asors2
anso1s3
aasorsa
ansorss
anso156
as1s7
anso1se
anso1s
as0160
asoi61
asoi62
as163
asoisa

4250165

I

termedit ();
return (0);
}
1
if (lastnum) setcurnun(l);
1
dirty = false;
}
1
doconmands () ;
1
termedit ();
return (0);

Read commands until we are told to stop.

doconmands (voi d)

{

char *cp;
int len;
num_t nunt;
num t nung;
bool havel;
bool have2;
char buf [ USERSI ZE] ;
1
while (true)
{
printf(": ");
fflush (stdout);
1
if (fgets (buf, sizeof(buf), stdin) == NULL)
{
return;
}
1
len = strlen (buf);
if (len == 0)
{
return;
}
1
cp = &uf[len - 1];
if (»cp!="\n")
{
fprintf(stderr, "Conmand |ine too long\n");
do
{
len = fgetc(stdin);
}
while ((len != EOF) && (len !="\n"));
11
conti nue;
}
11
while ((cp > buf) & isblank (cp[-1]))
{

cp--;

while (isblank (*cp))
{
I1+cp++;
cp++;)
}
1
havel = fal se;
have2 = fal se;
1
if ((curnum == 0) && (lastnum > 0))
{
curnum = 1;
curline = lines.next;
}
1
if (!getnum (&p, &havel, &nunt))
{
continue;
}
1
while (isblank (*cp))
{
cp+t;
}
11
if (xcp==".")
{
cp++;
if (!getnum (&p, &have2, &nunk))
{
conti nue;
}
11
if (!bhavel)

{
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a2so197
as01%8
azs199
azs0200
asozo1
azsoz02
azsoz03
azsoz0a
azsoz05
azsoz06
azsoz07
azsoz08
azs200
ansz10
ansozn1
asoz1z
ansoz1s
ansozaa
ansoz1s
aasoz1s
aasozar
ansozas
asoz10
as0220
ansoz21
as0z22
as0z23
ansoz24
aasoz2s
aasoz26
aasoz27
aasozzs
azs0e20
as0z30
asozn
axsiez2
azs0233
a0z
as0oss
azsoz3s
azsozs
as0238
azsozso
azsozdo
ansoza
azsooaz
azsozas
azsozan
ansoeas
azsozas
azsoza
aasozas
aaso249
a2s0250
ansozst
ansozs2
ansozs3
aasozsa
ansozss
aasoz56
aasozs7
aasozss
ansozs9
a2s0260
aasoz61
asozs2
aas263
aasz64
aasazss
aaszss
aasoz67
aaszss
as0260
as0210
ason
axsoer2
azsozrs
azsoora
azsozrs
as0e6
azsozrr
azsozrs
ansozr
azsoz80
ansoze1
ansozse
aasozss
azsozsa
ansozss
azsozes
aasozs
ansazss
ansoze
a2s020
aas0201
ansoz92
azs0293
azs020
azs0295
a2s0296
azs0z07

nunt = 1;
i
if (1have2)
{
nun2 = |astnum
}
havel = true;
have2 = true;

}
1
if (!havel)
{
nurml = cur num
}
if (!have2)
{
nun2 = nun;
}
1
/1 Command interpretation switch.
1
switch (*cp++)
{
case 'a':
addlines (nunil + 1);
break;
1
case 'c':
del etelines (nunml, nunR);
addl i nes (nunt);
break;
1
case 'd':
del etelines (numl, nunR);
break;
1
case 'f':
if (xcp & !isblank (*cp))
{
fprintf (stderr, "Bad file command\n");
break;
i
11
while (isblank (*cp))
{
cp+t
}
if (xcp =="\0")
{
if (filenane)
{
printf ("\"9%\"\n", filenane);
}
el se
{
printf ("No filename\n");
}
break;
}
1
cp = strdup (cp);
1
if (cp == NULL)
{
fprintf (stderr, "No menory for filename\n");
break;
}
1
if (filenane)
{
free(filenane);
}
1
filename = cp;
break;
1
case 'i':
addl i nes (nunt);
break;
1
case 'k':
while (isblank(xcp))
{
cp+t
}
1
if ((xcp <’a) || (vcp>a) [| cpll])
fprintf (stderr, "Bad mark name\n");
br eak;
}
11
nmarks[*cp - 'a'] = nung;
br eak;
1
case '|":
printlines (numl, nun2, true);
break;
1
case 'p':

printlines (numl, nun2, false);
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aasoz98
a2502%9
azs0300
azsa01
azso02
azs0303
azsa0a
azsaa0s
azs006
azsa07
azsaa0e
aasa00
ansaan0
ansoant

4250313
4250814

aasaans
aasoan
aasans
aasoano
aasa20
aasoan
ansoa2
ansis
aasta
aasans
aass
aaster
aasazs

42503829

4250331

4250832

250341

aasou
aasae
ansana
aasa50
aasazst
ansas2
aasaass
aasoasa
aasass
aastass
aastas7
aasaase
ansaso
a2s0360
aaso61
a6
a6
aasosa
aasaoes
azso6s

4250367

aasa01
ansoao2
a5
aasa
aas095
a6
aas00907
azsa08

break;
11
case 'q':
while (isblank(*cp))
{

}
1

if (havel [| *cp)
{

cp++;

fprintf (stderr, "Bad quit command\n");
br eak;
}
11
if (tdirty)
{
return;
}
I
printf ("Really quit? ");
fflush (stdout);
11
buf[0] ="\0";
fgets (buf, sizeof(buf), stdin);
cp = buf;
1
while (isblank (*cp))
{
cp+t;
}
11
it ((xcp =="y") || (+cp =="Y))
{
return;
}
11
break;
11

case 'r
if (*cp && !isblank(*cp))
{
fprintf (stderr, "Bad read command\n");
br eak;
}
11
while (isblank(*cp))
{
cp+t;
}
11
if (xcp =="\0")
{
fprintf (stderr, "No filenanme\n"
br eak;

}
1
if (!'havel)

{

nunl = | ast num

}
1
/1 Qpen the file and add to the buffer
/1 at the next line.

1
if (readlines (cp, numl + 1))
{
11
/1 1f the file open fails, just
/1 break the conmmand.
11
break;
}
11

/1 Set the default file name, if no
Il previous nanme is available.
11
if (filename == NULL)

{

filenane = strdup (cp);

}
11
break;

s’
subcommand (cp, nunil, nung);
br eak;

11

case 'W:

if (xcp & !isblank(*cp))

case

fprintf(stderr, "Bad wite command\n");
br eak;
}
11
while (isblank(*cp))
{
cp+t;
}
1
if (!bhavel)

{
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azs0407
azs0408
azs0409
as0a10
azsoant

4250413
4250414

azsoats
asoa?
as0us
as0a9

4250022

aas042a
azsoa2s
azs0a2s
asoaer
ans0azs
as0429
a0
as0ast
asoa2
a0
azs0asa
as0435
a0
asoast
azs0a3s
azs0439
as0u0
azsoan
azsoaz
azsoass
azsoaaa
azsoass
azsouss
aasouar
azsoass
ansoass

4250467

425088

4250487

nunt ;

nun2 = | astnum

}
1
/1 1f the file name is not specified, use the
/1 default one.

1
if (xcp =="\0")
{
cp = filename;
}
1
/1 1f even the default file name is not specified,
Il tell it.
11
if (cp == NULL)
{
fprintf (stderr, "No file name specified\n");
break;
}
11
/1 Wite the file.
1
witelines (cp, numl, nun®);
11
break;
1
case 'z':
switch (xcp)
{
case '
printlines (curnum 21, curnum false);
break;
case '.':
printlines (curnum 11, curnumt10, false);
break;
defaul t:
printlines (curnum curnum2l, false);
break;
}
break;
1
case '.':
if (havel)
{
fprintf (stderr, "No argunents allowed\n");
br eak;
}
printlines (curnum curnum false);
br eak;
11
case '-':
if (setcurnum (curnum - 1))
{
printlines (curnum curnum false);
}
br eak;
11
case '=":
printf ("%\n", nunt);
br eak;
11
case '\0":
if (havel)
{
printlines (nun2, nun2, false);
break;
}
1
if (setcurnum (curnum + 1))
{
printlines (curnum curnum false);
}
break;
1
defaul t:
fprintf (stderr, "Uninplenented conmand\n");
break;

/1 Do the substitute conmand.

/1 The curr

voi d

subconmand

{
int
char
char
len_t
len_t
len_t
len_t
line_t
line_t
bool
bool
bool
bool

ent line is set to the last substitution done.

(char *cp, numt nunml, numt nung)

delim

+ol dstr;

*newstr;
ol dl en;
new en;
del tal en;
of fset;

=l p;

*nlp;
gl obal fl ag;
printflag;
di dsub;
needprint;
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4250500

4250501

4250524

ansos26
aasos2r
aasoses
anso520
as05%0
asosn
axsosz2
a5z
asos
as0535
azs05%
ansos7
50535
azs0539
azsost0
asosat
ansosaz
azsost
azsosaa
azsosts
azsosts
ansosa7
aasosae
azsost
azs0550
ansoss1
ansoss2
azsoss3
aasossa
aasosss
azs0556
aasoss
aasosss
ans055
a2s0560
ansose
ansos62
ans0563
ansossa
ansosss
ans0566
ansose
ansosss
anstss9
aasts70

4250571

aass1
ansos2
a2s0593
aaso504
a2s0595
250596
aaso57
anso508
a2s0599
4250600

if ((numt < 1) || (nung > lastnum |
{

| (nuni > nun®))

fprintf (stderr, "Bad line range for substitute\n");

return;
}
1
global flag = fal se;
printflag = fal se;
didsub = fal se;
needprint = fal se;

1
if (isblank (*cp) || (*cp == '\0"))
{
fprintf (stderr, "Bad delimter
return;
}
11

delim = *cp++;
oldstr = cp;

cp = strchr (cp, delinm;

if (cp == NULL)

for substitute\n");

fprintf (stderr, "Mssing 2nd delimter for substitute\n");

return;

}
1
*xcp++ = '\0';
1
newstr = cp;
cp = strchr (cp, delin;
1
if (cp)

{

wept = \0';

while (*cp)
{
switch (xcp++)
{

case

g
global flag = true;
br eak;

11

p:
printflag = true;
br eak;

11

defaul t:

case

fprintf (stderr, "Unknown option for substitute\n");

return;

}
1
if (xoldstr =='\0")
{
if (searchstring[0] == "'\0")
{

fprintf (stderr, "No previous search string\n");

return;
b
oldstr = searchstring;
}
1
if (oldstr != searchstring)
{
strcpy (searchstring, oldstr);
}
1
I'p = findline (nunt);
if (Ip == NULL)
{
return;
}
1
oldlen = strlen(oldstr);
new en = strlen(newstr);
deltalen = newl en - oldlen;
offset = 0;
1
while (numl <= nunR)
{
offset = findstring (Ip, oldstr,
if (offset < 0)
{
if (needprint)
{
printlines (nunl, nunt,
needprint = false;
}
1
of fset = 0;
I'p = | p->next;
nunil++;
conti nue;

ol dlen, offset);

fal se);
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a2s0601
as0602
azs0603
azso60a
250605
azs0606
azs0607
azs0608
azs0609
azs610
ansoe1

azsoe1s
aasoea
aascets
aasoets
aasoe?

aasoes
25063
as0637
ans63
a250630
azso60
azsoea1
as062
azsoea
azsosa
azsoets
azsoets
azsoea7
azsoeis
anss4
azs0650
azsoes1

4250667

4250700
4250701

}
1

}
1
needprint = printflag;
didsub = true;
dirty = true;

Il 1f the replacenment string is the sane size or shorter
/1 than the old string, then the substitution is easy.

if (deltalen <= 0)

{
nencpy (& p->datafoffset], newstr, new en);
1
if (deltalen)
{
nencpy (& p->datafoffset + new en],
& p->dat a[ of fset + oldlen],
Ip->len - offset - oldlen);
1
I p->len += deltalen;
}
1
of fset += new en;
1
if (globalflag)
{
conti nue;
}
1
if (needprint)
{
printlines(nunl, nunt, false);
needprint = fal se;
}
1
I'p = nlp->next;
nunl++;
continue;
}

Il The new string is larger, so allocate a new |ine
Il structure and use that. Link it in in place of
/1 the old line structure.

nlp = (line_t =) malloc (sizeof (line_t) + Ip->len + deltalen);

if (nlp == NULL)

{
fprintf (stderr, "Cannot get nmenmory for line\n");
return;
}
11
nlp->en = Ip->en + deltalen;
11

nmencpy (nlp->data, |p->data, offset);

nencpy (&nl p->datafoffset], newstr, new en);
I
mencpy (&nl p->datafof fset + new en],

& p->data[offset + oldlen],

Ip->len - offset - oldlen);

1
nl p->next = | p->next;
nlp->prev = | p->prev;

nl p->prev->next = nlp;
nl p->next->prev = nlp;
1

if (curline == 1p)

curline = nlp;
}
1
free(lp);
p =nlp;
1
of fset += newl en;
1
if (globalflag)
{
conti nue;
}
1
if (needprint)
{
printlines (numl, nuni, false);
needprint = fal se;
}
1
I'p = I p->next;
nuni++;

if (!didsub)

{
b

fprintf (stderr, "No substitutions found for \"%\"\n", oldstr);
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azsor1
asor2
azs0793
azsora
azs0795
a2s0796
azsor7
azsoroe
azs079
a2s0800
aas0601
azsoe02

Il Search a line for the specified string starting at the specified
Il offset in the line. Returns the offset of the found string, or -1

len_t
findstring (line_t *Ip, char sstr, len_t len, len_t offset)

{

len_t left;
char *cp;
char *ncp;
1
cp = & p->datafof fset];
left = Ip->len - offset;
1
while (left >= len)
{

ncp = menchr(cp, =str, left);
if (ncp == NULL)
{
return (len_t) -1;
}
1
left -= (ncp - cp);
if (left < len)
{
return (len_t) -1;
}
1
cp = ncp;
if (mencnp(cp, str, len) == 0)
{
return (len_t) (cp - |p->data);
}
1
cp++;
left--;
}
1
return (len_t) -1;

Il Add lines which are typed in by the user.

/1 The lines are inserted just before the specified |ine nunber.

/1 The lines are terminated by a line containing a single dot (ugly!),
/1 or by an end of file.

voi d
addlines (numt num
{
int I en;
char buf [ USERSI ZE + 1] ;
1
while (fgets (buf, sizeof (buf), stdin))
{

if ((buf[0] =='.") && (buf[1] == '\n") && (buf[2]
{
return;
}
2
len = strlen (buf);
1
if (len == 0)
{
return;
}
11
if (bufflen - 1] 1="\n")
{

\0"))

fprintf (stderr, "Line too long\n");
1
do
{
len = fgetc(stdin);
}
while ((len !'= EOF) && (len !'="\n"));
1
return;
}
1
if (tinsertline (numt+, buf, len))
{

return;

Il Parse a line nunber argument if it is present. This is a sum

Il or difference of nunbers, '.', '$, 'x, or a search string.

Il Returns true if successful (whether or not there was a number).

Il Returns false if there was a parsing error, with a nessage output.
/1 Vhether there was a nunber is returned indirectly, as is the nunber.
Il The character pointer which stopped the scan is al so returned.

static bool
getnum (char #+retcp, bool *rethavenum numt =*retnum
{

char *cp;

char *str;

bool havenum

num t val ue;

numt  num
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250606
as0604
azsom05
azsoe06
aas0807
azsoe08
azs0m09
azs810
azsom1
ansoerz

aasena
azsoets
aascets
aascen?

4250831
4250832
4250833

4250834

azsoes
azsoas?
a50838
a250830
a8
asoma1
azsonaz
azsoeas
aas06aa
azsonas
azsonds
azsoea
azsonas
azsona
azs0e50
aasoes1

4250867
4250868
4250869
4250870
a2s0871
azso872
250873
a2s0874
as0675
4250676
a2s0877

4250878

azsoe60
azsoee1
azsoee2
azsoees
azsoesa
azsoess
azsoess
azsoee
azsoess

4250890
4250891

4250001

4250003

num_t sign;

1

cp = *retcp;
havenum = fal se;
value = 0;

while (true)
{
while (isblank(*cp))
{
cp+t;
}
2
switch (*cp)
{
case '.':
havenum = true;
num = curnum
cptt;
br eak;
11
case '$':
havenum = true;
num = | ast num
cptt;
break;
1
case '\'':
cptt;
if ((vcp <’a’) || (xcp>"2"))
{
fprintf (stderr, "Bad mark name\n");
return false;
}
1
havenum = true;
num = marks[*cp++ - 'a'];
break;
1
case '/':
str = ++cp;
cp = strchr (str, '/');
if (cp)
{

weptt = N0

el se
{
cp =
}
num = searchlines (str, curnum |astnun;
if (num== 0)
{
return false;

}

2
havenum = true;
br eak;
1
defaul t:
if (lisdigit (*cp))
{
*retcp = cp;
*rethavenum = havenum
*retnum = val ue;
return true;
}
1
num = 0;
while (isdigit(*cp))
{
num = num* 10 + *cp++ - '0';
}
havenum = true;
break;
}
1
val ue += num * sign;
1
while (isblank (*cp))
{
cp+
}
1
switch (*cp)
{
case '-':
sign = -1;
cp+t
br eak;
11
case '+ :
sign = 1;
cp+t;
br eak;
1
defaul t:
*retcp = cp;
*rethavenum = havenum
*retnum = val ue;
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aas0904
25005
az50506
azs0507
azs0508
a250509
arso910
aasoon1

4250013
4250014

4250916
4250017

aas0010
aas0920
aasose1
aasse2
aaso003
aasosea
aasosos
aas0006
aaso00r
aasoses
aas0909
as090
aasoom
asonn
ans0
aas003
aastens
25005
aasa7
ansoas
a250030
azs0910
aasoon
a5z
azso0a
azsooua
as00us
azsosas
azsoou
azso0as
azso9a
azs950
azsoos1
ansoos2
azso0s3
aasoosa
aasaoss
azs0956
aas057
aasaoss
aas9s0
4250960
aas0061
aas062
250963
aas0964
azs0065
250966
250067
azs0068
250969
aas0m0
aas0o1
aasoon2
aasoor
azsora
aasters

4250976

aasoars
a2s0070
azs0560
azsose1
ansose2
azso0es
azsosea
azsases
aasoses
azsose
azsases
aasase
a2509%
aaso991
anso002
aas0993
azs90
aas995
a250996
aas907
aas0008
a2s0999
as1000
as1001
azs1002
as1003
azs1004

return true;

i
i
}
I-- .-
/1 Initialize everything for editing.
R R TR TR
bool
initedit (void)
{
int i;
1
buf si ze = | NI TBUFSI ZE;
buf base = malloc (bufsize);
11
if (bufbase == NULL)
{
fprintf (stderr, "No menmory for buffer\n");
return false;
}
11
buf ptr = buf base;
bufused = 0;
11
lines.next = &l ines;
lines.prev = &ines;
1
curline = NULL;
curnum = 0;
lastnum = 0;
dirty = fal se;
filename = NULL;
searchstring[0] = '\0";
1
for (i =0, i < 26; i++)
{
marks[i] = 0;
}
1
return true;
}
J e e e il

ternedit (void)

{

if (bufbase) free(bufbase);

buf base = NULL;

1

buf ptr = NULL;

buf size = 0;

buf used = 0;

1

if (filename) free(filename);

filename = NULL;

11

searchstring[0] = "'\0";

11

if (lastnum) deletelines (1, lastnum;
}
Y — ———————

Il Read lines froma file at the specified line nunber.
/1 Returns true if the file was successfully read.

LR R R R E L
bool
readlines (char *file, numt num
{
int fd;
int cc;
len_t len;
len_t i necount ;
len_t charcount ;
char *cp;
1
if ((num<1) || (num> lastnum + 1))

fprintf (stderr, "Bad line for read\n");
return false;
}
1
fd = open (file, O RDONLY);
if (fd <0)
{
perror (file);
return false;
}
2
buf ptr = buf base;
bufused = 0;
l'i necount = 0;
charcount = 0;
1
printf ("\"9%\", ", file);
fflush(stdout);
1
do
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a2s1005
a251006
azs1007
azs1008
a2s1000
azston0
azston
astonz
azstons
aston
astons
asions
aston?
asions
asi0n

azsi0m
asi0m
asi0m
51034
azsi0
asi0%
asi0m7
asi0
asi0m
asi00
a0t
asi0n2
a0
azs1ou
azsious
asioie
azsio7
azsious
azsioag
azs1080
azsi0s1
asios2
ansioss
azsiosa
azstoss
azsi0s6
as1087

azs1065
51066
as1067
as1068
as106
azs100
azs10m
azsi0m2
103
asi0m
azsi075
azsi076
asiorr
asi078
azsi00
a251080
azs1061
azs1oe2
azs0es
azs1084
azsoes
azs106s
azsi067
azsi06s
azsoe
as10%0
azsi001
asi002
azs100

{
cp = menchr(bufptr, *\n', bufused);
if (cp)
{
len = (cp - bufptr) + 1;
1
if (linsertline (num bufptr, len))
{
close (fd);
return fal se;
}
1
bufptr += len;
bufused -= len;
charcount += len;
I'i necount ++;
nume+;
continue;
}
1
if (bufptr
{
nmencpy (bufbase, bufptr, bufused);
buf ptr = bufbase + bufused;

}

buf base)

1
if (bufused >= bufsize)
{
len = (bufsize » 3) / 2;
cp = realloc (bufbase, Ien);
if (cp == NULL)
{
fprintf (stderr, "No menory for buffer\n");
close (fd);
return false;
}
1
buf base = cp;
buf ptr = bufbase + bufused;
bufsize = len;
}
1
cc =read (fd, bufptr, bufsize - bufused);
buf used += cc;
buf ptr = buf base;
}
while (cc > 0);
1
if (cc <0)
{
perror (file);
close (fd);
return fal se;
}
11
if (bufused)
{
if (linsertline (num bufptr, bufused))
{
close (fd);
return -1;
}
linecount ++;
charcount += buf used;

}

1

close (fd);

1

printf ("%l lines%, % chars\n",
I'inecount,
(bufused ? " (inconplete)" : ""),
charcount);

1

return true;

/Il Wite the specified lines out to the specified file.
Il Returns true if successful, or false on an error with a nessage

/'l output.
R e R PR
bool
witelines (char *file, numt nunml, numt nung)
{
int fd;
line_t *lp;
len_t l'i necount ;
len_t char count ;
I
if ((nunl < 1) || (nun2 > lastnum) || (nunl > nun®))

fprintf (stderr, "Bad line range for wite\n");
return fal se;
}
1
l'i necount = 0;
charcount = 0;

1
fd = creat (file, 0666);
if (fd <0)

{

perror (file);
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as1106
aasiior
azstios
azst109
a1
azstn
ast
a1
asta
a1t
astute
azstr
a1
azsto
ast120
azstin
astiz2
ast1zs
astrza
as1125
ansazs
astaz
as1128
azs1120
as1130
asum
asun
asum
s
azsia3s
a1
asu
a1z
a1
1140
asian
st
s
asian
azstuas
azstuas
asinar
azstras
azst1a
ast1s0
arstist
asnis2
anstiss
anstisa
anstiss
anstiss
asis?
anstise
asias
astic0
astier
asue
as1163
astiea
ansites
as1166
asuer
astee
as1169
a0
asun
s
a7
s
asirs
asiars
s
a5z
a1
1180
asiast
astiee
arstiss
arstisa
arstiss
azst1ss
anstier
anst1se
anstiss
as1190
astion
asn
as1193
ast1on
as1195
as1196
as1107
asi108
as1199
251200
azs1201
azs1202
azs1208
azs1204
azs1205
251206

pr
{

return false;
}
1
printf("\"os\", " f
fflush (stdout);
1
Ip = findline (nunt)
if (Ip == NULL)
{
close (fd);
return false;

}

ile);

1
while (nunml++ <= nunR)
{
if (wite(fd, Ip->data, |p->len) I p->l en)
{
perror(file);
close(fd);
return false;
}
1
charcount += | p->len;
| i necount ++;
I'p = | p->next;
}
1
if (close(fd) < 0)
{
perror(file);
return false;
}
1
printf ("% lines, % chars\n", linecount, charcount);
1

return true;

Print lines in a specified range.
The last line printed becones the current |ine.

I'f expandflag is true,

show magi ¢ characters.

intlines (numt nunt,

line_t *lp;
unsi gned char *cp;
int ch;
len_t count
2

numt nun2, bool expandflag)

if ((numl < 1) || (nung > lastnum) || (numl > nung))

{
fprintf (stderr,
return false;
}
11
I'p = findline (nunt)
if (Ip == NULL)
{
return fal se;
}
1
while (nunl <= nung)
{
if (!expandflag)
{

"Bad |ine range for print\n");

write (STDOUT_FILENG, |p->data, |p->len);
setcurnum (nuni++);
I'p = | p->next;

conti nue;

/1 Show control
Il high bit set

characters and characters with the

special ly.

cp = (unsigned char ) |p->data;

count = |p->len;
1
if ((count > 0)
{
count - -;

}
1"

&& (cp[count - 1]

\n))

while (count-- > 0)

{

ch = xcp++;

if (ch & 0x80)

{
fputs ("M", stdout);
ch & Ox7f;

}

if (ch<' )

{
fputc (', stdout);
ch +='@;

}

if (ch == 0x7f)

{

then the line is printed specially to
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asi207
as1208
azs1200
ast210
asiann
astzn2
azsiz1
azsiza
asizts
asiz16
azsiz?
azsiz1s
azsi210
azs1220
azsiz1
1222
azsiz2s
azsiz20
azsiz25

a1z
a1z
azsizas
126
a1z
a1z
a1z
azs1210
asi2n
asiziz
asizus
asi2m
asizus
azstoas
asizur
asizis
asizu
azs1250
azs1zs1
as1zs2
as1253
asizsa
aszss
ars1zs6
as1zs7
asizss
azs1259

azs1210
azsin
a1
121
azsizm
azsizrs
asizrs
azsizm
a1z
asioro
azsizs0
asizm
asizsz
azs1283
azsizea
asizss
azs1285
azs1z87
ans1z80
azs1289
azs1290
as1z01
azs1202
azs1293
as1za
as1205
azs1296
azs1207
as1208
azs1290

fputc ('~', stdout);
ch =72
}
fputc (ch, stdout);
}
1
fputs ("$\n", stdout);
1
setcurnum (nuni++) ;
Ip = | p->next;
}
1
return true;

/1 Insert a newline with the specified text.

/1 The line is inserted so as to become the specified line,
/1 thus pushing any existing and further |ines down one.

/1 The inserted line is also set to becone the current line.
/1 Returns true if successful.

bool
insertline (numt num char +data, len_t len)
{
line_t *new p;
line_t *1 p;
1
if ((num< 1) || (num> lastnum + 1))
{
fprintf (stderr, "Inserting at bad Iine nunber\n");
return false;
}
1
newlp = (line_t =) malloc (sizeof (line_t) + len - 1);
if (newlp == NULL)
{
fprintf (stderr, "Failed to allocate menory for line\n");
return false;
}
1
nencpy (new p->data, data, len);
new p->len = len;
1
if (num> |astnum

Ip = &ines;

Ip =findline (num;

if (Ip == NULL)
{
free ((char *) new p);
return false;

}
1
new p->next = |p;
new p->prev = | p->prev;
| p->prev->next = new p;
| p->prev = new p;
1
| ast numt+;
dirty = true;
1
return setcurnum (num;

deletelines (numt nunl, numt nung)
{
line_t «Ip;
line_t *nl p;
line_t *plp;
num_t count ;
1
if ((nunt < 1) || (nun2 > lastnum) || (nunl > nun®))
{
fprintf (stderr, "Bad line nunbers for delete\n");
return false;
}
1
Ip = findline (nunl);
if (Ip == NULL)
{
return false;
}
1
if ((curnum >= nunl) & (curnum <= nung))
{
if (nunR < lastnum
{
setcurnum (nun2 + 1);
}
else if (nunl > 1)
{
setcurnum (numl - 1);

}

el se
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zsin { zsi0n )

4251300 curnum = 0; 4251410 11

4251310 } 4251411 if (curnum <= 0)

azsin } s {

4251312 1 4251413 curnum = 1;

4251313 count = nunR - nunl + 1; 4251414 curline = lines.next;

a1 1 115 }

4251315 if (curnum > nung) 4251416 1

4251316 { 4251417 if (num == curnum

asian curnum -= count; a1 {

4251318 } 4251419 return curline;

as1319 1 sz }

4251320 Il astnum -= count; 4251421 1

st 11 a1 Ip = curline;

4251322 while (count-- > 0) 4251423 I'num = cur num

s { sz 1

a2 nlp = I p->next; sz if (num< (curnum/ 2))

a5 plp = Ip->prev; as1a26 {

4251326 pl p->next = nlp; 4251427 I'p = lines.next;

4251327 nlp->prev = plp; 4251428 I'num = 1;

18 I p->next = NULL; 1420 }

4251329 I p->prev = NULL; 4251430 else if (num> ((curnum + lastnun) / 2))

4251320 Ip->len = 0; 4251481 {

4251331 free(lp); 251032 I'p = lines.prev;

4251332 Ip =nlp; 4251433 I'num = | ast num

asm } s }

425133 1 4251435 I

4251335 dirty = true; 4251436 while (I num < num

a1 1" a1 {

azs1337 return true; 4251438 I'p = Ip->next;

asizs |} 4251439 | numt+;

4251309 | [/ = m o m e e e e e e e 51040 }

as130 | /| Search for a line which contains the specified string. 4251441 1

as1341 | [/ |f the string is NULL, then the previously searched for string 4251442 while (I num > num

as32 | [/ is used. The currently searched for string is saved for future use. 4251443 {

ass | /] Returns the |ine nunber which matches, or 0 if there was no match 4251444 Ip = I p->prev;

451344 | [/ with an error printed. 4251445 I num -;

L 451446 }

asws | num_t azs10a7 11

wsiu7 | searchlines (char sstr, numt nunl, numt nun2) asiag return Ip;

st | | s |}

a0 line_t +lp; 51480 | [ [ = mmm e e e e e e e e e

4251350 int len; asust | [/ Set the current |ine nunber.

4251351 1 asus2 | [/ Returns true if successful.

4251352 if ((nunl < 1) || (nun2 > lastnun) || (nunl > nung)) 425UB8 | e ettt

4251353 { 4251454 | bool

4251354 fprintf (stderr, "Bad Iine numbers for search\n"); 4251455 | setcurnum (numt num)

asiass return 0; asiess | {

4251356 } 4251457 line_t *lp;

4251357 I 4251458 I

4251358 if (xstr =='\0") 4251459 Ip = findline (num;

as1350 { as1460 if (Ip == NULL)

as1360 if (searchstring[0] o) as1a1 {

st { w52 return fal se;

4251362 fprintf(stderr, "No previous search string\n"); 4251463 }

4251363 return 0; 4251464 1

4251364 } 4251465 curnum = num

4251365 str = searchstring; 4251466 curline = Ip;

a1 } asiae? 11

4251367 1 4251468 return true;

4251368 if (str !'= searchstring) asuee |}

asisn { asun

4251370 strcpy(searchstring, str); 451411 | [+ END CODE */

asin }

4251372 1

251373 len = strien(str); i

postd I applic/getty.c

4251375 Ip = findline (nuntl); . .

it (Ip == L) Si vedalasezione u0.1.

azs1377 { 250001 | #i ncl ude <uni std. h>

4251378 return 0; w6002 | #i ncl ude <stdio. h>

4251379 } 4260003 | #i ncl ude <stdlib. h>

4251380 I 4260004 | #i ncl ude <signal . h>

4251381 while (nunl <= nunR) 4260005 | #i ncl ude <sys/wait.h>

a1 { <0006 | #i ncl ude <limits. h>

4251383 if (findstring(lp, str, len, 0) >= 0) 4260007 | #i ncl ude <sys/o0s16. h>

4251384 { 420008 | #i nclude <fentl. h>

4251385 return nunt; 4260000 | #i ncl ude <stdio. h>

4251386 } o

4251387 11 4260011 | i Nt

4251388 nuni++; 426002 | main (int argc, char *argv[], char *envp[])

4251389 I'p = Ip->next; azs01s | {

4251390 } 4260014 char +devi ce_nane;

4251301 11 4260015 int fdn;

4251302 fprintf (stderr, "Cannot find string \"%\"\n", str); 4260016 char ~exec_argv[ 2] ;

4251393 I 4260017 char =+exec_envp;

4251394 return 0; 4260018 char buf f er [ BUFSI 7] ;

asus |} 4260019 ssize_t size_read;

4251396 | [ [ = m e e e e e 4260020 int status;

4251397 | // Return a pointer to the specified |ine number. 4260021 11

4251308 | [ [ = m e e e e e e i 4260022 /1 The first argunent is mandatory and nust be a console terminal.

4251399 | line_t * 4260023 11

4251400 | findline (numt num 4260024 device_nane = argv[1];

s | { 200 /1

asia0z line_t  +lp; azc0026 /1 Aconsole ternminal is correctly selected (but it is not checked

4251408 num t I num 4260027 /1 if it is areally available one).

4251404 1 4260028 Il Set as a process group |eader.

4251405 if ((num< 1) [| (num> lastnum) 4260029 1

4251406 { 4260030 setpgrp ();

4251407 fprintf (stderr, "Line number %l does not exist\n", num; 4260031

4251408 return NULL; 4260032 /1 Open the terminal, that should beconme the controlling terninal:
4260033 Il close the standard input and open the new terninal (r/w.
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4260057
4260058
4260050
4260060
4260061
4260062
4260063
4260064

4260085

4260067

4260068

a260070
4260071
azs0072
4260073
az60074
260075

4260076

a2s0001
aas0002
a2c0003
aas0004
aas0005
260006
aas0007

4260008

4260009

I

close (0);
fdn = open (device_nane, O RDVWR);
if (fdn < 0)
{
1

/1 Cannot open terninal. A nessage should appear, at |east
/1 to the current console.

1

perror (NULL);

return (-1);

}
1
Il Reset terninal device pernissions and ownership.
11
status = fchown (fdn, (uid_t) 0, (gid_t) 0);
if (status != 0)

{

perror (NULL);
}

status = fchnod (fdn, 0644);
if (status != 0)

{

perror (NULL);

}
1
/1 The terminal is open and it should be already the controlling
/'l one: show ‘/etc/issue’ . The same variable 'fdn' is used, because
Il the controlling terminal will never be closed (the exit syscall
I will doit).

1
fdn = open ("/etc/issue", O _RDONLY);
if (fdn > 0)
{
1
Il The file is present and is shown.
1
for (size_read = 1; size_read > 0;)
{
size_read = read (fdn, buffer, (size_t) (BUFSIZ - 1));
if (size_read < 0)
{
br eak;
}
buffer[size_read] ='\0";
printf ("%", buffer);
}
close (fdn);
}
1
/1 Show the terminal .
1
printf ("This is terninal %\n", device_nane);
1

/1 1t is time to exec login: the environnent is inherited directly
/1 from*init’.

11

exec_argv[0] = "login";

exec_argv[1] = NULL;

exec_envp = envp;

execve ("/bin/login", exec_argv, exec_envp);
11

Il 1f ‘execve()' returns, it is an error.

1

exit (-1);

applic/init.c

«

Si vedalasezione u0.2.

270001
az70002
a270003
a270004
a270005
270006
a70007
270008
a270000
a7000
az70om1
aro02
a270013
700
aro0ns
270016
aroon7
azroons
a270019
a70020
az7o01
aro0
a7002s
azro0za
azro0es
az70006
azro0er
az700es
az70029
az700%0

include <unistd.h>
include <stdio.h>

include <stdlib.h>
include <signal.h>

nclude <sys/wait.h>

include <linmts. h>
include <sys/o0s16. h>

nclude <fentl. h>

include <string.h>

#def i ne RESPAWN_MAX 7
#def i ne  COMVAND_MAX 100

#define LI NE_MAX
Ih--

int
main (int argc, char xargv[], char =envp[])

{

1

/1 *init.c’ has its own “init.crt0.s’ with a very small stack
Il size. Remenber to verify to have enough room for the stack.
1

pid_t pid:

int status;

char +exec_argv[3];
char +exec_envp[3];
char buf f er [ LI NE_MAX] ;
int r

int b;

size_t size_read;

char +inittab_id;

/1 Respawn tabl e index.
/1 Buffer index.

7o
a270032
az7003
az7003
270035
az70036
azro0s7
az7003s
az70039
az70040
azzo0an
azro0a2
azro0as
azro0aa
azro0as
azro04s
aro0u7
azro0ds
a70049
a270050
a700s1
azro0s2
a2r0083
azr0054
azro0ss
a270056
azr00s7
azr00s8
azr00s0
a270060
270061
ar0062
70063
a2r0064

4270085

az700es
az70084
azro0es
azr0086
azr0087
270088
az70089
a2700%
a70001
ar0002
a27000
a27000
a270005
a2r0006
azr0007
az70008
a270009
ar0100
201
a0
a270108
az70104
a70105
a270106
azzono7
azo108
azo100
az7o0
azzom1
azroz
azrous
azroa
azrouts
azrous
azzour
azrous
azzomo
ar0120
azroi21
azronze
aronzs
arorza
ar0125
aron26
aronzr
ar0128
ar0120
am0130

4270131

char *inittab_runlevels;
char *inittab_action;
char «inittab_process;

int eof ;
int fd;
1
/1 It follows a table for commands to be respawn.
1
struct {
pid_t pid;

char comrand[ COVMVAND_MAX] ;
} respawn[ RESPAWN_MAX] ;

Il = e il
signal (SIGHUP, SIGIGN);
signal (SIGNT, SIGIGN;

signal (SIGQUT, SIGIGN;
signal (SIQLL,
signal (SIGABRT, SIGIGN;
signal (SIGFPE,
signal (SIGKILL, SIGIGY; Cannot ignore SIGKILL.
signal (SIGSEGY, SIGIQN);
signal (SIGPIPE SIGIGN);
signal (SIGALRM SIGIGN);
signal (SIGTERM SIGIGN);
signal (SIGSTOP, SIGI@\); Cannot ignore SIGSTOP.
signal (SIGTISTP, SIGIQY);
signal (SIGOONT, SIGIGN);
signal (SIGITIN, SIGIG);
signal (SIGITQU, SIGIGN);
signal (SIGUSRL, SIGIGN);
signal (SIGUSR2, SIGIGN);

printf ("init\n");
Il heap_clear ();
/1 process_info ()

1
Il Reset the ‘respawn’ table.
1
for (r = 0; r < RESPAWN_MAX; r++)
{
respawn[r].pid = 0;
respawn[r] . command[ 0] =0;
respawn[r] . command[ COWAND_MAX- 1] = 0;
}
1
Il Read the ‘/etc/inittab’ file.
1
fd = open ("/etc/inittab", O RDONLY);
1
if (fd <0)
{
perror ("Cannot open file ‘/etc/inittab ");
exit (-1);
}
1
11
1
for (eof =0, r = 0; leof &% r < RESPAWN_MAX; r++)
{
for (b = 0; b < LINE_MAX; b++)
{
size_read = read (fd, &uffer[b], (size_t) 1);
if (size_read <= 0)
{
buffer[b] = 0;
eof =1 /1 Cose the read | oop.
break;
}
if (buffer[b]
{
buffer[b] = 0;
break;
}
}
1
Il Renove comments: just replace ‘# with ‘\0".
1

for (b =0; b < LINE_MAX; b++)

if (buffer[b] == "'#)

buffer[b] = 0;

break;
}
}
1
/1 1f the buffer is an enpty string, just |loop to next
/1 record.
1
if (strlen (buffer) == 0)
{
r--;
continue;
}
1
1
11
inittab_id = strtok (buffer, ":");
inittab_runlevels = strtok (NULL, ":");
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o
270z
arorsa
arouss
azro13s
arons7
azronss
azronz
aroud0
azronan
azronaz
az7onas
aronaa
arouas
azrouas
azrona
az7onae
az7onas
ar0150
om0t
s
aroiss
arorsa
aroiss
aroiss
amois?
amoise
aroise
a0
e
e
amies
azrones
aroies
aroies
aroier
azrones
70160
27010
azronrs
om0
27073
azroi7a
arours
aronrs
aroury
azronrs
azronre
az7o180
arone1
azrouse
a7onss
az7o1sa
azrouss
az7onss
azrons7
azrouse
70180
27019
a1
s
a1
ar010
70105
am0106
amore7
o8
70199
270200

4270201

inittab_action = strtok (NULL,
inittab_process = strtok (NULL,
1
Il Only action ‘respawn’ is used.
1
if (strcnp (inittab_action, "respawn") == 0)
{
strncpy (respawn[r].conmand, inittab_process, COVWAND_NAX);
}
el se
{
r--;
}
}
11
1
2
close (fd);
11
/1 Define conmon environnment.
11
exec_envp[ 0] = "PATH=/bin:/usr/bin:/sbin:/usr/shin";

exec_envp[1] = "OONSOLE=/ dev/ consol e";
exec_envp[2] = NULL;
I
Il Start processes.
1
for (r = 0; r < RESPAWN_MAX; r+4+)
{
if (strien (respawn[r].command) > 0)
{
respawn[r].pid = fork ();
if (respawn[r].pid == 0)
{
exec_argv[0] = strtok (respawn[r].command, " \t");
exec_argv[1] = strtok (NULL, " \t");
exec_argv[2] = NULL;
execve (exec_argv[0], exec_argv, exec_envp);
perror (NULL);
exit (0);

}
1
Il wvait for the death of child.
1
while (1)
{
pid = wait (&status);
for (r = 0; r < RESPAWN_NAX;, r++)
{
if (pid == respawn[r].pid)
{
11
/1 Run it again.
1
respawn[r].pid = fork ();
if (respawn[r].pid == 0)
{
exec_argv[0] = strtok (respawn[r].command, " \t");
exec_argv[1] = strtok (NULL, " \t");
exec_argv[2] = NULL;
execve (exec_argv[0], exec_argv, exec_envp);
exit (0);

}

break;

applic/kill.c

«

Si vedalasezione u0.10.

a2s0001
azs0002
280003
azs0004
a2s0005
280006
azs0007
azs0008
4250009
azs000
azs00m1
azs0012
azs0013
az00014
azpo015
azsc0t6
azso017
azso01s
azs0019
azs0020
azso001

azs0023
azso02a
azs0005
azs0006

#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i

ncl ude <sys/o0s16. h>
nclude <sys/stat.h>
nclude <sys/types. h>
nclude <unistd. h>
nclude <stdlib. h>
nclude <fcntl. h>
nclude <errno. h>
ncl ude <signal . h>
nclude <stdio.h>
nclude <string. h>
nclude <linits.h>

include <libgen. h>

main (int arge, char =argv[], char xenvp[])

{

int signal ;

int pi d;

int a; /1 1ndex inside argunents.
int option_s = 0;

int option_| = 0;

int opt;

extern char +optarg;

extern int opt opt ;

4280027

4280028

4280031

4260057
4260058
200050
4260060
4260061
4280062
4260063
4260064

4280065

4280067

4280068

azs000
azs00m1
azso02
azso073
azso0ma
azs0075
azso076

azs0001
azso002
azs000
azs0004
azs0005
azs0006
azs0007
azs0008
200000
azs0100
0101
azs0n02
azs0103
azso104
azso105
azpo106
azso107
azso108
azs0100
azson10
a0t
a0z
azson1s
azsona
azsouts
azsouts
a0
azsouts
a0
azs0120
as0121
asor22
azso12
azso120
azso125
azs0126

4280127

I

/1 There nust be at |east an option, plus the program name.

I
if

I

{

}

(argc < 2)

usage ():
return (1);

/1 Check for options.

I

while ((opt = getopt (argc, argv,

{

"ilsit)) 1= -1)

switch (opt)
{
case '|":
option_| = 1;
br eak;
's'
option_s =
1
/1 In that case, there nust be at |east three arguments:
/1 the option, the signal and the process id.

case

1
if (argc < 4)
{
usage ()
return (1);
}
1
Il Argument nunbers are ok. Check the signal.
1
if (strcnp (optarg, "HUP') == 0)
{
signal = S| GHUP;
}
else if (strcnp (optarg, "INT") == 0)
{
signal = SIGNT;
}
else if (strcnp (optarg, "QUT")
{
signal = SIGQUIT;
}
else if (strcnp (optarg, "ILL") == 0)
{
signal = SIGLL;
}
else if (strcnp (optarg,
{
signal = Sl GABRT;
}
else if (strcnp (optarg, "FPE') == 0)
{
signal = S| GFPE;
}
else if (strcnp (optarg, "KILL") == 0)
{
signal = SIGKILL;
}
else if (strcnp (optarg, "SEGV')
{
signal = Sl GSEGV;
}
else if (strcnp (optarg, "PIPE') == 0)
{
signal = SIGPIPE;
}
else if (strcnp (optarg, "ALRM') == 0)
{
signal = S| GALRM
}
else if (strcnp (optarg, "TERM') == 0)
{
signal = SI GTERM
}
else if (strcnp (optarg, "STOP') == 0)
{

signal = S| GSTOP;

else if (strcnp (optarg, "TSTP') == 0)
{

signal = SIGISTP;
else if (strcnp (optarg, "CONT") == 0)
{

signal = SI GOONT;

else if (strcnp (optarg, "CHLD') == 0)

{
signal = SI GCHLD;
}
else if (strcnp (optarg, "TTIN') == 0)
{
signal = SIGITIN,
}
else if (strcnp (optarg, "TTQU')
{
signal = SIGITOU;
}

else if (strcnp (optarg, "USRL") == 0)
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200128
azs0120
azs0130
azsors1
azsorz2
azpo133
azsora
azpon3s
azpo136
azson7
azso138
azson30
azson40
azsonan
asona2
azso1a3
azgonaa
azsouas
azsonds
azs0047
azsonae
azso14
azs0150
aso151
o152
azso153
azso15
azso1ss
azs156
azs1s7
azso158
azs1s0
a200160
0161
0162
azs0163
azsot6a
azso16s
az0166
azpo167
azsot6s
az0160
azs0170
azsor1
azor2
azsor73
azsor7a
azsor7s
azsonrs
azson7?
azsor7s
asor7o

4280181
4280182

280184
4280185

azso187
azso1s8
aze0180
a2s019
0101
012
as0193
azs0100
azs0105
azs0196
azs0197
azs0198
as0190
200200
azp0201
azs0202
200208
azsoz00
azs0205
azs0206
azs0207
azs0208
azs0209
azscz10
azsoe1
aosoer
azsoz1
azsozaa
azsoets
azsozts
sy
azsoz1s
azso210
azs0220
azsz21
aos0z22
azsoz23
azsoz20
aos0z25
azs0226
azsoz27
azsoz28

case

case

signal = SI GUSRL;

}

else if (strcnp (optarg, "USR2") == 0)

{

signal = SIGUSR2;

el se

{

fprintf (stderr, "Unknown signal %.\n", optarg);

return (1)
}
br eak;
T

fprintf (stderr, "Unknown option -%.\n", optopt);

usage ();
return (1);
break;

fprintf (stderr, "Mssing argument for option -%\n",
optopt);

usage ();
return (1);
br eak;

defaul t:
fprintf (stderr, "Getopt problem unknown option %\n",

if (option_|
{
fprintf
fprintf
usage ()
return (
}
1
/1 Option "-
1
if (option_|
{
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
}
1
/1 Option "-
1
if (option_s
{
1
/1 Scan
1

opt);
return (1);

&& option_s)

(stderr, "Opti
(stderr, "are

1

)

THUP )
"INT )5
QT )
"L ),
"FPE ");
"KILL "
" SEGV "
"PIPE "
ALRM
"TERM "
vs0p *
"TSTP "
- ONT
"CHLD "
"TTIN "
"TTQU M)
"USRL )
"UsR2 )
)

s".

)

arguments.

for (a =3, a < argc;

{

pid

if (

{

11

I Kl

11

if (kill (pid,
{

}

el se

}

}
1
/1 Al done.
1
return (0);

ons \"-1\" and \"-s\" together ");
inconpatible.\n");

a++)

= atoi (argv[a]);

pid > 0)

signal) < 0)

perror (argv[al);

}

fprintf (stderr, "Invalid PID %.", argv[a]);
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aza0229
azs0230
azsozs1
aznoze
azs0233
azsozsa
azsozss

st

atic void

usage (void)

{

fprintf (stderr, "Usage: kill -s SIGNAL_NAME PID...\n");
fprintf (stderr, " Kill -1\n");

applic/In.c

Si vedalasezione u0.11.

200001
a200002
4200008
az90004
4290005
200006
4290007
4290008
4200000
4200010
azo0011
a0002
az00013
az00014
az0015
a00016
az00017

4290067
4290068
4290060
4290070
4200071
az00072
4200073
290074
4290075
4290076
200077

4290078

#i
#i
#
#i
#i
#
#i
#i

nclude <sys/os16. h>
nclude <sys/stat.h>
nclude <sys/types. h>
nclude <unistd. h>
nclude <stdlib. h>
nclude <fcntl.h>

ncl ude <errno. h>
nclude <signal . h>

#include <stdio.h>

#include <string.h>

#include <limits.h>

#include <libgen. h>

R e R TR
static void usage (void);

R R PR
int

main (int argc, char =argv[], char *envp[])

{

char *sour ce;

char +destination;

char *new_destinati on;

struct stat file_status;

int dest_is_a_dir = 0;

int a; /1 Argunent index.
char pat h[ PATH_MAX] ;

1

Il There nust be at |east two argunents, plus the program nane.
1
if (arge < 3)
{
usage ();
return (1);
}
1
/1 Select the last argunent as the destination.
1
destination = argv[argc-1];
1
/1 Check if it is a directory and save it in a flag.
1

if (stat (destination, &ile_status) == 0)
{
if (S_ISDIR (file_status.st_node))
{
dest_is_a_dir = 1;
}

}
11

/1 If there are nore than two argunents, verify that the |ast
Il one is a directory.

1
if (argc > 3)
if (!dest_is_a dir)
{
usage ();
fprintf (stderr, "The destination \"%\" ",
destination);
fprintf (stderr, "is not a directory!\n");
return (1);
}
b
1

/1 Scan the argunents, excluded the last, that is the destination.
1
for (a=1; a < (argc - 1); a++)
{
1
/1 Source.
1
source = argv[a];
1
Il Verify access pernissions.
1
if (access (source, R.OK) < 0)
{
perror (source);
continue;

/1 Destination.

/1 1f it is a directory, the destination path
/1 must be corrected.

if (dest_is_a_dir)
{
path[0] = 0
strcat (path, destination);
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4290090 strcat (path, "/");
4290001 strcat (path, basenanme (source));
4290092 1
4290093 Il Update the destination path.
4290094 11
4290095 new_destination = path;
4200096 }
4290097 el se
4200008 {
4290099 new_destination = destination;
a0100 }
4200101 1
4290102 Il Check if destination file exists.
4290103 11
4200104 if (stat (new_ destination, & ile_status) == 0)
200105 {
4290106 fprintf (stderr, "The destination file, \"%\", ",
4200107 new_desti nation);
4200108 fprintf (stderr, "already exists!\n");
4290109 continue;
2010 }
4200111 1
4200112 Il Everything is ready for the |ink.
4200113 1
4200114 if (link (source, new destination) < 0)
a0 {
4200116 perror (new destination);
4200117 continue;
<0118 }
010 }
4200120 1
200121 /1 Al done.
4200122 1
4200123 return (0);
a024 |}
4200125 | [ = m o m e e e e e e e e
ao0126 | static void
420027 | usage (voi d)
2oz | {
290129 fprintf (stderr, "Usage: |n OLD NAVE NEW NAVE\n"
4290130 fprintf (stderr, " I'n FILE... DI RECTORV\n");
aoos1 |}

applic/login.c

«

Si veda lasezione u0.12.
400001 | #i ncl ude <uni std. h>
o002 | #i ncl ude <stdlib. h>
as0003 | #i ncl ude <sys/stat.h>
as0004 | #i ncl ude <sys/types. h>
0005 | #i ncl ude <fentl. h>
0006 | #i ncl ude <errno. h>
0007 | #i ncl ude <uni std. h>
az0008 | #i ncl ude <signal . h>
0000 | #i ncl ude <stdio. h>
0000 | #i ncl ude <sys/wai t. h>
400011 | #i nclude <stdio. h>
a0012 | #i ncl ude <string. h>
400013 | #include <limts. h>
400014 | #i nclude <stdint.h>
aw00015 | #i ncl ude <sys/os16. h>
4300086 | [/ -~
400017 | #define LOG N_MAX 64
400018 | #def i ne PASSWORD_MAX 64
aooe | #defi ne HOVE_MAX 64
4300020 | #define LI NE_MAX 1024
F R e
4300022 | i nt
400023 | main (int arge, char xargv[], char *envp[])
o004 | {
4300025 char | ogi n[ LOG N_MAX] ;
4300026 char passwor d[ PASSWORD_MAX] ;
4300027 char buf fer[ LI NE_MAX] ;
4300028 char *user _nane;
4300029 char *user _password;
4300030 char *user _uid;
4300081 char *user_gid;
4300082 char +user_description;
4300033 char *user _home;
4300034 char *user_shel | ;
4300035 uid_t ui d;
4300036 uid_t euid;
4300037 int fd;
4300038 ssize_t size_read;
4300039 int b; /1 Index inside buffer.
4300040 int | oop;
4300041 char *exec_argv[2];
4300042 int status;
4300043 char *tty_path;
4300044 1
4300045 Il Check if login is running correctly.
4300046
4300047 geteuid ();
4300048 uid = geteuid ();
4300049 o
4300050 Il 11 Show process info.
4300051 o
4300052 /1 heap_clear ();
4300053 Il process_info ();
4300054 11l

a00071
a0072
a00073
00074
200075
00076
00077

4500100
asv0101
av0102
400108
as00104
400105
400106
a00107
400108
4200100
a0110
a0
a0
a0
a0
a0
ax016
ax017
ax0u8
a0
ax0120
ax0121
ax0122
ax0123
0124
ax0125
0126
ax00127
ax00128
0120
%0130
aso0131
ax0132
asv0133
aso0134
aso0135
asv0136
ao0137
asv0138
aso0139
a00140
aso0141
av0142
as00143
ac0014
ax00145
axv0146
ax00147
axv0148
00149
400150
ao0151
0152
ao0153
00154
ao0155

Il Check pri
1

vi | eges.

if (1(uid == 0 && euid == 0))

{

printf ("%: can only run with root privileges!\n", argv[0]);
exit (-1);

}
1

Il Prepare argunents for the shell call.

1
exec_argv[ 0]
exec_argv[1]
1

/'l Login.
11
while (1)
{
fd = open ("/etc/passwd”, O RDONLY);
11
if (fd <0)
{
perror ("Cannot open file ‘/etc/passwd'");
exit (-1);
}
11
printf ("Log in as \"root\" or \"user\" "
"with password \"ciao\" :-)\n");
input_line (login, "login:", LOG N_MAX | NPUT_LINE_ECHO) ;
1
1
1
loop = 1;
while (Ioop)
{
for (b = 0; b < LINE_MAX; b++)
{
size_read = read (fd, &buffer[b], (size_t) 1);
if (size_read <= 0)
{
buffer[b] = 0;
H /1 Qose the middle Ioop.
}
if (buffer[b] =="\n")
{
buffer[b] = 0;
br eak;
}
}
1
user _name = strtok (buffer, ":");
user _passwor d = strtok (NULL, ":");
user _uid = strtok (NULL, ")
user_gid = strtok (NULL, ")
user_description = strtok (NULL, ")
user _hone = strtok (NULL, ":");
user _shel | = strtok (NULL, ":");
11
if (strcnp (user_name, |ogin) == 0)
{
input_line (password, "password:", PASSWORD MAX,
I NPUT_LI NE_STARS) ;
1

/1 Conpare passwords: enpty passwords are not allowed.
1

if (strcnp (user_password, password) == 0)
{
uid = atoi (user_uid);
euid = uid;
1

Il Find the controlling ternminal and change
Il property and access pernissions.
1
tty_path = ttynane (STDIN_FILENO);
it (tty_path !'= NULL)
{
status = chown (tty_path, uid, 0);
if (status !'=0)
{
perror (NULL);
}
status = chnod (tty_path, 0600);
if (status !'=0)
{
perror (NULL);
}

}
11
/1 Cd to the home directory, if present.
11
status = chdir (user_hone);
if (status !'=0)

{

perror (NULL);

}
11
Il Now change personality.
1
setuid (uid);
seteuid (euid);
11
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4300157 11 environnment
4300158 11

4300160 exit (0);
ax0161 }
4300162 11

4300164 11

4300165 loop = 0;
4300166 br eak;
00167 }

0168 }

4300169 close (fd);

0170 }

a0 |}

4300156 Il Run the shell, replacing the login process; the
is taken from“init'.

4300159 execve (user_shell, exec_argv, envp);

4300163 Il Login failed: will try again.

/1 Odose the niddle |oop.

applic/ls.c

«

Si veda la sezione u0.13.
aswo01 | #i ncl ude <sys/os16. h>
as0002 | #i ncl ude <sys/stat.h>
asw0003 | #i ncl ude <sys/types. h>
4310004 | #i ncl ude <uni std. h>
4310005 | #i nclude <stdlib. h>
4310006 | #i nclude <fentl. h>
4310007 | #i ncl ude <errno. h>
asw0008 | #i ncl ude <signal . h>
4310009 | #i ncl ude <stdio. h>
asw000 | #i ncl ude <string. h>
w0011 | #include <linits. h>
asw0012 | #i ncl ude <libgen. h>
w1001 | #include <dirent. h>
asw0014 | #i ncl ude <pwd. h>
w001 | #incl ude <tine. h>
4310016
az0017 | #def i ne BUFFER_SI ZE 16384
430018 | #define LI ST_SIZE 256
4310019
o0 | /] --
w0021 | static void usage
4310022
4310023
40024 | int conpare (void *pl, void *p2);
4310025 | [/ = mm e e e e e e e
4310026 | i nt
as0027 | main (int argc, char =argv[], char *envp[])
azw00zs | {
4310029 int option_a = 0;
4310030 int option_| = 0;
4310031 int opt;
a0k | [/ extern char *optarg; /1 not used.
4310033 extern int optind;
4310034 extern int optopt;
4310035 struct stat file_status;
4310036 DR +dp;
4310087 struct dirent xdir;
4310038 char buf f er [ BUFFER_SI ZE] ;
4310039 int b; /1 Buffer index.
1000 char «list[LIST_SIzE];
4310041 int [ /1 List index.
4310042 int I en; /1 Name |ength.
4310043 char *path = NULL;
4310044 char pat hname[ PATH_MAX] ;
4310045 struct passwd *pws;
4310046 struct tm *tns;
4310047 2
4310048 /1 Check for options.
4310049 I
4310050 while ((opt = getopt (argc, argv, ":al")) != -1)
10051 {
4310052 switch (opt)
410083 {
4310054 case 'I':
4310055 option_| =1;
4310086 break;
4310057 case 'a':
4310058 option_a = 1;
4310059 br eak;
4310060 case '?':
4310061 fprintf (stderr, "Unknown option -%.\n", optopt);
4310062 usage ();
4310063 return (1);
4310064 br eak;
4310065 case ':':
4310066 fprintf (stderr, "Mssing argument for option -%\n",
4310067 optopt);
4310068 usage ();
4310069 return (1);
4310070 br eak;
4310071 defaul t:
4310072 fprintf (stderr, "Getopt problem unknown option %\n",
4310073 opt);
4310074 return (1);
w0075 }
w0078 }
4310077 1
4310078 /1 1f no argunents are present, at |east the current directory is
4310079 Il read.
4310080 11l

10001
310082
431008
10084
as10085
as10085
as10087
as10068
as10089
a3100%
as10001
as10002
4310093
as1000
4310005
41009
as10007
410008
410090
aa10100
aa0101
0102
aa10108
10104
aa0105
10106
0107
0108
0100
astom0
astom
a0z
a0
astona
asons
1016
ast017
astous
10110
10120
astor21
a0z
ast0128
astor20
ast0n2s
as10126
aston27
as0128
as0120
as0130
a0
a0
013
a0
a0
aat0136
0137
013
a0
0140
a0
a0
a0
a0
astouas
06
047
atos
a0
0150
a1
s
10153
10154
oS
1016
0157
10158
0150
10160
10161
062
as0163
10160
astot6s
as0166
as0167
ast0168
ast0169
a010
a0
a0
073
a0
a0
ast076
a0
a0
a0
10180
a0

if (optind == argc)
{

Il There are no nore argunents. Replace the program nane,
Il corresponding to “argv[0]', with the current directory
Il path string.

1
argv[0] =".";
arge H
optind
}
1
Il This is a very sinplified ‘Is': if there is only a name

/1 and it is a directory, the directory content is taken as
/1 the new "argv[]’ array.

1
if (optind == (argc -1))
{
11
Il There is a request for a single name. Test if it exists
I/ and if it is a directory.
11
if (stat(argv[optind], &file_status) != 0)
{
fprintf (stderr, "File \"%\" does not exist!\n",
argv[optind]);
return (2);
}
1
if (S_ISDIR (file_status.st_node))
{
1
/1 Save the directory inside the ‘path’ pointer.
1
path = argv[optind];
1
/1 Open the directory.
1
dp = opendir (argv[optind]);
if (dp == NULL)
{
perror (argv[optind]);
return (3);
}
1
Il Read the directory and fill the buffer with names.
while ((dir = readdir (dp)) != NULL)
{
len = strien (dir->d_nane);
11
/1 Check if the buffer can hold it.
11
if ((b+len+ 1) > BUFFER S| ZE)
{
fprintf (stderr, "not enough memory\n");
break;
}
11
Il Consider the directory itemonly if there is
/Il avalid nane. If it is enpty, just ignore it.
1
if (len > 0)
{
strcpy (&buffer[b], dir->d_nane);
list[1] = &uffer[b];
b +=len + 1;
| ++;
}
}
1
Il Cose the directory.
1
closedir (dp);
1
Il Sort the list.
1
gsort (list, (size_t) |, sizeof (char ), conpare);
1
Il Convert the directory list into a new ‘argv[]’' array,
Il with a valid ‘argc’. The variable ‘optind nust be
/1 reset to the first element index, because there is
/1 no program name inside the new ‘argv[]’ at index zero.
1
argv = list;
argc I;
optind = 0;
}
}
1

/1 Scan argunents, or list converted into ‘argv[]’.
1
for (; optind < argc; optind++)
{
if (argvfoptind][0] ==
{
1
/1 Current name starts with '.'.

)
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w0is
10188
10184
astoi8s
as10185
asto187
ast018
ast0189
41019
ast0101
10192
as10198
ast0194
as10195
1019
10197
as10198
10199
4310200
as1001
1002
410203
as10204
10205
410206
as10207
as10208
10200
0210
asoen
0o
a0
as0zu
asoens
0216
asi017
as10218
0210
310220
as10221
10222
10223
ast0z20
ast0z25
as10226
as10227
as10228
as10220
41020
ast0z1
a0
ast0z3
ast0z3
ast0z3s
as10236
ast0z7
ast0z38
a0z
as10240
a0
a0
1024
as100a
asi00as
026
asi0oa7
asi02ae
1024
0250
a0z
a5
025
a0z
4310255
0256
asi0057
as10258
as10259
as10260
as10261
10262
as1026
ast026
as10065
4310266
as10067
as10268
4310269
as1020
a0
asi0en2
as10273
a0z
ast0ers
as10276
ast0em7
1078
asi0279
10200
a0z
a0z

1
if (!option_a)
{
11
/1 Do not show nane starting with ‘.
11
conti nue;

}
1"

/1 Build the pathnane.
1
if (path == NULL)
{
strcpy (&pathname[0], argv[optind]);

el se
{
strcpy (pathnane, path);
strcat (pathname, "/");
strcat (pathnane, argv[optind]);

}
1
Il Check if file exists, reading status.
I
if (stat(pathnane, &file_status) != 0)
{
fprintf (stderr, "File \"%\" does not exist!\n",
pat hnane) ;
return (2);
i
1
/1 show file name.
1
if (option_l)
{
11
Il Print the file type.
11
if (S_ISBLK (file_status.st_mode)) pri

else if (S_ISCHR (file_status.st_node)) pri
else if (S_ISFIFO (file_status.st_node)) pri
else if (S_ISREG (file_status.st_node)) pri
else if (S_ISDIR (file_status.st_node)) pri
else if (S_ISLNK (file_status.st_node)) pri
else if (S_1SSOCK (file_status.st_nmode)) pri
el se pri

/1 Print pernissions.

11

if (SIRUSR & file_status.st_node) printf ("r");
else printf ("-");

if (SIWSR & file_status.st_node) printf ("w');
else printf ("-");

if (S_IXUSR & file_status.st_node) printf ("x");
else printf ("-");

if (SIRGRP & file_status.st_node) printf ("r");
else printf ("-");

if (S_IVWGRP & file_status.st_node) printf ("w');
else printf ("-");

if (SLIXGRP & file_status.st_node) printf ("x");
else printf ("-");

if (SIROTH & file_status.st_node) printf ("r");
else printf ("-");

if (S_IVWOTH & file_status.st_node) printf ("w');
else printf ("-");

if (SIXOTH & file_status.st_node) printf ("x");

else printf ("-");
1

/1 Print links.
11

printf (" 9%i", (int) file_status.st_nlink);
1
/1 Print owner.

1

pws = getpwid (file_status.st_uid);
1

printf (" 9%", pws->pw_nane);

11

/1 Print group (no group available);
11

printf (" (no group)");

1

/1 Print file size or device major-ninor.
11

if (S_ISBLK (file_status.st_node)
|| S_ISCHR (file_status.st_node))

{
printf (" 9i,", (int) major (file_status.st_rdev));
printf (" 9%8i", (int) minor (file_status.st_rdev));
}
el se
{
printf (" 98i", (int) file_status.st_size);
}
11
/1 Print nodification date and tine.
1

tms = localtime (&file_status.st_ntinme));
printf (" %u-%2u-%2u 9%02u: %02u",
tms->tmyear, tnms->tmnon, tns->tmnday,
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4310283 tms->tmhour, tms->tmnin);
4310284 1
4310285 Il Print file name, but with no additional path.
4310286 1
4310287 printf (" %\n", argv[optind]);
a0z }
4310289 el se
1029 {
4310201 1
4310292 /1 Just show the file nane and go to the next |ine.
4310293 2
4310004 printf ("%\n", argv[optind]);
10295 }
1029 }
4310207 1
4310298 /1 Al done.
4310299 1
4310300 return (0);
s |}
310302 | /[ == == = m e e e e e e e
008 | static void
4310904 | usage (void)
a0 | {
4310306 fprintf (stderr, "Usage: |s [OPTION] [FILE]...\n");
a7 |}
BB0B | /[ = m e e e e e e
4310909 | i nt
431030 | conpare (void *pl, void *p2)
s | {
4310812 char *+ppl = pl;
4310813 char *+pp2 = p2;
4310314 1
4310815 return (strenp (*ppl, *pp2));
awms |}
4310817
applic/man.c
Si veda la sezione u0.14.
4320001 | #incl ude <unistd. h>
20002 | #include <stdlib. h>
4320008 | #include <errno. h>
4220008 | [ - m e m e e e e e e
axmos | #define MAX_LI NES 20
ax0006 | #def i ne MAX_COLUWNS 80
4320007
4320008
4320009
420w | static void usage (void);
40011 | static FILE »open_nan_page (int section, char xname);
40012 | static void build_path_nanme (int section, char xname, char =*path);
M320013 | [/ - e m e e
az2004 | i nt
az005 | main (int argc, char *argv[], char *envp[])
a0 | {
4320017 FILE *fp;
4320018 char *nane;
4320019 int section;
4320020 int c;
4320021 int line =1; // Line internal counter.
4320022 int colum = 1; // Colum internal counter.
4320023 int | oop;
4320024 1
4320025 /1 There nust be nininum an argument, and maximum two.
4320026 1
aao0007 if (argc < 2 || argc > 3)
2008 {
4320029 usage ();
4320030 return (1);
200 }
4320032 1
4320033 /1 If there are two argunents, there nust be the
4320034 /1 section nunber.
4320035 1
4300036 if (argc == 3)
220097 {
4320038 section = atoi (argv[1]);
4320039 nanme = argv[2];
4320040 }
4320041 el se
4320002 {
4320043 section = 0;
4320044 name = argv[1];
4320045 }
4320046 1
4320047 /1 Try to open the nanual page.
4320048 1
4320049 fp = open_nan_page (section, nane);
4320050 1
20051 if (fp == NULL)
4320052 {
4320053 1
4320054 Il Error opening file.
4320055 1
4320056 return (1);
20057 }
4320058
4320059 1
4320060 /1 The following |oop continues while the file
4320061 /1 gives characters, or when a command to change
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4320131

4320157
4320158

4320161
4320162

Il file or to quit is given.

1
for (loop = 1; loop; )
{
1
Il Read a single character.
11
c = getc (fp);
1
if (c == ECF)
{
loop = 0;
br eak;
}
11

Il 1f the character read is a special one,
/1 the line/colum calculation is nodified,
Il so that it is known when to stop scrolling.

switch (c)
{

case '\r’:

/1 Displaying this character, the cursor should go
/1 back to the first colum. So the colum counter

Il is reset.
1
colum = 1;
break;

case '\n":
11

/1 Displaying this character, the cursor should go
Il back to the next line, at the first colum.

/1 So the colum counter is reset and the line

/1 counter is incremented.

Iine++;
colum = 1;
break;

case '\b':

/1 Displaying this character, the cursor should go
/1 back one position, unless it is already at the
/1 begi nni ng.

if (colum > 1)
{
col um--;
}
br eak;
defaul t:
11
/1 Any other character nust increase the col um
Il counter.
1
col umm++;
}
1
/1 Display the character, even if it is a special one:
Il it is responsibility of the screen device nanagenent
/1 to do sonething good with special characters.
1
putchar (c);
1
/1 If the colum counter is gone beyond the screen col ums,
/1 then adjust the colum counter and increnent the line

/1 counter.
1
if (colum > MAX_COLUWNS)
{
columm -= MAX_COLUWNS;
i ne++;
}
1
Il Check if there is space for scrolling.
1
if (line < MAX_LINES)
{
conti nue;
}
1
Il Here, displayed |ines are NMAX_LINES.
1
if (colum > 1)
{
1

/1 Something was printed at the current |ine: nust
/1 do a new line.

11
putchar ('\n');
}
2
/1 Show the nore pronpt.
11

printf ("--Mre:
fflush (stdout);

1

Il Read a character from standard input.
1

c = getchar ();

11
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w01
ax0i64
as0165
a0166
azz0i67
as0168
a0169
az010
azoirt
o2
0173
a0
az0r7s
a0t
axom?
a0
az0179
ax0180
a0
e
ax0188
ax0184
0185
ax0186
ax0187
0188
0180
20190
a0
a0
018
a0
az20105
096
0107
a0
az201%
ax2020
azz0001
0200
420203
az20004
asa0205
as20206
a20207
as20208
a20200
az0210
az0m1
ax0e12
a0213
a0zt
a0215
0216
ax0e7
0218
ax0210
ax020
ax0z1
a0z
022
w022
0225
ax0226
w0227
ax0z28
0220
030
a0z
a0
a0z
a0z
az20235
2023
ax0z37
az20038
as0239
as0240
a0
002
as024
as00a
a2a5
asao2as
a00a7
a02a8
a0249
a20250
ax0z51
0252
0253
a0z54
aaz0z55
0256
0257
0258
0259
20260
01
0262
ax20263

/1 Consider command ‘q', but any other character
/1 can be introduced, to |et show the next page.

1
switch (c)
{
case 'Q:
case 'q':
1
Il Quit. But nust erase the ‘--More--' pronpt.
11
printf ("\b \b\b \b\b \b\b \b\b \b");
printf ("\b \b\b \b\b \b\b \b");
fclose (fp);
return (0);
}
1
Il Backspace to overwite ‘--Mre--' and the character
Il pressed.
11
printf ("\b \b\b \b\b \b\b \b\b \b\b \b\b \b\b \b\b \b");
11

/1 Reset |ine/colum counters.

b
1
Il Cose the file pointer if it is still open.
1
if (fp !'= NULL)
{
fclose (fp);
}
1
return (0);
}
J e e il
static void
usage (void)
{
fprintf (stderr, "Usage: man [SECTION] NAVE\n");
}
J e e e il
FILE *

open_nan_page (int section, char name)

{

FI LE *fp;
char pat h[ PATH_MAX] ;
struct stat file_status;
1
1
1
if (section > 0)
{
bui | d_pat h_nane (section, name, path);
11
/1 Check if file exists.
11
if (stat (path, &file_status) != 0)
{

fprintf (stderr, "Man page % (%) does not exist!\n",
name, section);
return (NULL);

}
}
el se
{
1
/1 Must try a section.
1
for (section = 1; section < 9; section++)
{
bui | d_path_name (section, nane, path);
1
Il Check if file exists.
1
if (stat (path, &file_status) == 0)
{
1
/'l Found.
11
break;
}
}
}
1
Il Check if a file was found.
I
if (section < 9)
{
fp = fopen (path, "r");
1
if (fp == NULL)
{
1
/1 Error opening file.
1
perror (path);
return (NULL);
}
el se
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4320092

4320004
432005

4320296

11

Il Opened right.
11

return (fp);

el se
{
fprintf (stderr, "Man page % does not exist!\n",
nane) ;
return (NULL);

bui | d_path_nane (int section, char *name, char xpath)
{

char string_section[10];

2

/1 Convert the section number into a string.

I

sprintf (string_section, "%", section);

1

/1 Prepare the path to the man file.

1

path[0] = 0;

strcat (path, man_page_directory);

strcat (path, "/");

strcat (path, nane);

strcat (path, ".");

strcat (path, string_section);

applic/mkdir.c

«

Si vedalasezione u0.15.

4330001
4330002

aza0011
aza0012
az0013
4330014
as0015
ass0016
ass0017
ass0018
430019
430020
azs001

ass0023
as0020
ass0005
as0006
as0027
ass0028
a0020
a300%
azs0031

4330061
4330062
4330063

#i ncl ude <sys/o0s16. h>
#i nclude <sys/stat.h>
#include <sys/types.h>
#i ncl ude <unistd. h>
#include <stdlib. h>
#include <fentl. h>
#include <errno. h>
#include <signal . h>
#include <stdio. h>
#include <string. h>
#include <linits.h>
#include <libgen. h>

LR R R R R E L
static int nkdir_parents (const char xpath, node_t node);
static void usage (void);
R R R L R R R L
int
main (int argc, char =argv[], char *envp[])
{

sysnsg_uarea_t nsg;

int status;

node_t node =0;

int m /1 Index inside node argument.

int digit;

char wxdir;

int d; /1 Directory index.

int option_p = 0;

int option_m = 0;

int opt;

extern char *optarg;

extern int optind;

extern int optopt ;

2

/1 There nust be at |east an argument, plus the program name.
I
if (argec < 2)
{
usage ();
return (1);
}
1
/1 Check for options, starting from‘p'. The ‘dir’ pointer is used
Il to calculate the argunent pointer to the first directory [1].
/1 The macro-instruction ‘max()' is declared inside <sys/osl16.h>
/1 and does the expected thing.

1
while ((opt = getopt (argc, argv, ":pm")) -1)
{
switch (opt)
{
case 'm:

option_m = 1;
for (m=0; m< strien (optarg); m+)

{
digit = (optarg[ni - '0);
if (digit <0 || digit >7)
{
usage ();
return (2);
}
mode = node * 8 + digit;
}
br eak;

4330067

4330068

a0070
azs00m1
ass0072
a003
azs004

4330076

az0100
w0101
azs002
ass0103
ass0104
az0105
ass0106
as0107
ass0108
ass0100
a0
azsou
azsoz
a0
azsoa
azsous
azsous
azsou7
azsous
azsono
az0120
amoi21
az0122
az0123
ax0120
amo125
az0126
azor27
axo128
axo0120
am0130
a0
a0
a0
axo1m4
axonss
az0136
azs0137
o1
azs0130
ass0140
aza0u1
a0
ass014
ass0ua
assouas
a0uds
a0
a0uas
a0149
a0150
azois1
ax0is2
ao15s
ao15a
ao1ss
a0156
az0157
ao158
a0150
0160
0161
a0
ax0163
azoi64

}

I1-

case 'p':
option_p = 1;

break;

case ' ?':
printf ("Unknown option -%.\n", optopt);
usage ():
return (1);

break;

case

printf ("Mssing argunent for option -%\n", optopt);

usage ();
return (2);
br eak;
defaul t:
printf ("Getopt problem unknown option %\n",
return (3);

}
1
dir = argv + optind;
1
/] Check if the node is to be set to a default value.
1

if (loption_m
{
1
/1 Default node.
1

sys (SYS_UAREA, &nsg, (sizeof msg));
node = 0777 & ~nsg. umask;
}
1
/1 Directory creation.
1
for (d =0; dir[d] != NULL; d++)
{
if (option_p)
{
status = mkdir_parents (dir[d], node);
if (status !'= 0)
{
perror (dir[d]);
return (3);

}

el se
{
status = mkdir (dir[d], node);
if (status !'= 0)
{
perror (dir[d]);
return (4);

}
}

1
/1 Al done.
1
return (0);

static int
nkdir_parents (const char *path, node_t node)

{

char pat h_copy[ PATH_MAX] ;
char *pat h_parent;
struct stat fst;
int status;
1
/1 Check if the path is enpty.
1
if (path == NULL || strlen (path) == 0)
{
1
/1 Recursion ends here.
1
return (0);
}
1
Il Check if it does already exists.
1
status = stat (path, & st);
if (status == 0 && fst.st_node & S_|FDIR)
{
1
Il The path exists and is a directory.
1
return (0);

else if (status == 0 && !(fst.st_node & S_IFDIR))
{
1
/1 The path exists but is not a directory.
11

errno = ENOTDI R /1 Not a directory.
return (-1);
b
1
Il Get the directory path.
1

strncpy (path_copy, path, PATH_MAX);
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4330198

433019
330197
4330108

4330199

st

pat h_parent = dirnanme (path_copy);

1
/1 0f it is .’ or /', the recursion is terminated.
1
if (strncnp (path_parent, ".", PATH.MAX) == 0 ||
strncnp (path_parent, "/", PATH_MAX) == 0)
{
return (0);
}
1
/1 Qherwise, continue the recursion.
1
status = mkdir_parents (path_parent, node);
if (status != 0)
{
return (-1);
}
11

/1 Previous directories are there: create the current one.
2
status = mkdir (path, node);
if (status)
{
perror (path);
return (-1);

}
return (0);

atic void

usage (void)

{

fprintf (stderr, "Usage: mkdir [-p] [-m OCTAL_MODE] DIR ..\n");

applic/more.c

«

Si vedalasezione u0.16.

4340001

40010
asi0on
asa0012
asi0013
asi00u
a0t
a0t
asac0r7
a0
as0019

#i
#i

nclude <unistd. h>
nclude <errno. h>

#define MAX_LINES 20
#define MAX_COLUMNS 80

int
main (int argc, char xargv[], char =envp[])

{

FILE »fp;

char *nane;

int c;

int line =1; // Line internal counter.
int colum = 1; // Colum internal counter.
int a; /1 1ndex inside argunents.
int | oop;

1

Il There nust be at |east an argunent, plus the program nane.
1

if (arge < 2)
{
usage ();
return (1);
}
11
Il No options are allowed.
1
for (a =1; a <argc ; at+)
{
1
Il Get next name from argunents.
1
name = argv[a];
1
Il Try to open the file, read only.
1
fp = fopen (name, "r");
1
if (fp == NULL)
{
1
Il Error opening file.
11
perror (nane);
return (1);
}
1
Il Print the file name to be displayed.
1
printf ("== % ==\n", nane);
i ne++;
1

/1 The following |oop continues while the file
Il gives characters, or when a conmand to change
Il file or to quit is given.

for (loop = 1; loop; )

{
/"

asi00m1
as0072
as0073
a0

4340097

4340098

40100
asio101
as0102
30108
as0104
aso0105
asuo106
as0107
asuo108
asu0100
a0
asiom1
a0z
avons
axona
asous
avous
asion7
asious
asion0
a0120
as0121
0122
as0123
as0120
0125
asi0126
asiorzr
a1z
0120
as0130
a0
P
P
e
0135
a1
asi0ns7
asio13s
asio139
aso140
asou1
oz
asona
asonaa
asiouas
asonas
asionar
aonae
aso149
a0150
a5t
52
ao1ss
aorsa
ao1ss
0156
a1s7
15
as0150
0160
as0161
w162

Il Read a single character.
1
c = getc (fp);
1
if (c == EOF)
{
loop = 0O;
br eak;

/1 1f the character read is a special one,
/1 the line/colum calculation is nodified,
Il so that it is known when to stop scrolling.

switch (c)
{
case '\r':
11
/1 Displaying this character, the cursor should go
/1 back to the first colum. So the colum counter

Il is reset.
1
colum = 1;
break;

case '\n':
1

/1 Displaying this character, the cursor should go
Il back to the next line, at the first colum.

/1 So the colum counter is reset and the line

/1 counter is incremented.

i ne++;
colum = 1;
break;

case '\b':

/1 Displaying this character, the cursor should go
/1 back one position, unless it is already at the
11 begi nni ng.

if (colum > 1)
{
col um--;
}
break;
defaul t:
11
/1 Any other character nust increase the col um
/1 counter.
11
col um++;
}
1
Il Display the character, even if it is a special one:
Il it is responsibility of the screen device management
/1 to do something good with special characters.
11
putchar (c);
11
Il 1f the colum counter is gone beyond the screen col ums,
/1 then adjust the colum counter and increnent the |ine

/1 counter.
1
if (colum > MAX_COLUWNS)
{
colum -= MAX_COLUWNS;
line++;
}
1
Il Check if there is space for scrolling.
1
if (line < MAX_LINES)
{
conti nue;
}
1
Il Here, displayed |ines are NMAX_LINES.
1
if (colum > 1)
{
11

/1 Something was printed at the current |ine: nust
/1 do a new line.

1
putchar (*\n');
}
1
/1 Show the nore pronpt.
11

printf ("--Mre--");
fflush (stdout);

11

Il Read a character from standard input.
I

c = getchar ();

1

Il Consider commands ‘n’ and ‘q', but any other character
/1 can be introduced, to let show the next page.

1

switch (c)

{
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)
g
asiones
asot6s
asions7
asiot68
asio169
as0r0
o7t
a2
a0
a0
asiorrs
a7
a7
a0
a9
a0180
asoi81
a1
axo183
aso184
asaonss

4340187
4340188

as0190
001
0192
as0193
v
a9
0196
asi0107
0156
0150
asi0200
asiozo1
asi0202
as0203
asi020n
asu0205
0206
as0207
asi0208
asi0209

case 'N:
case '
11
Il Go to the next file, if any.
11
fclose (fp);
fp = NULL;
loop = 0O;
br eak;
case 'Q:
case

n:

/1l Quit. But nust erase the ‘--Nbre--' pronpt.

printf ("\b \b\b \b\b \b\b \b\b \b");
printf ("\b \b\b \b\b \b\b \b");

fclose (fp);
return (0);
}
11
/1 Backspace to overwite ‘--Mre--' and the character
/1 pressed.
1
printf ("\b \b\b \b\b \b\b \b\b \b\b \b\b \b\b \b\b \b");
11
/1 Reset line/colum counters.
1
colum = 1;
line = 1;
}
1
Il Cose the file pointer if it is still open.
1
if (fp 1= NULL)
{
fclose (fp);
}
}
1
return (0);
b
J e e e il

static void
usage (void)
{

fprintf (stderr, "Usage: nmore FILE...\n");

applic/mount.c

«

Si vedalasezione u0.4.

350001
ass0002
4350003
ass0004
ass0005
4350006
ass0007

asson
azs0032
asso0zs
asso0u
ass00ss
ass00%
asso037
ass003s
ass0039
ass0040
azs001
asso0z
ass004
asso0ua
asso0ds
asso0ds
asso0u7
assa0de
)

#include <unistd. h>
include <stdlib.h>
#include <sys/stat.h>
#include <sys/types.h>
#include <fcntl.h>
#include <errno. h>
#include <signal . h>
#include <stdio.h>
#include <sys/wait.h>
#include <stdio.h>
#include <string. h>
#include <limts.h>
#i nclude <sys/os16. h>

*

L e e e e o
static void usage (void);
J = e e il
int
main (int argc, char =argv[], char *envp[])
{
int options;
int status;
1
11
1
if (argc < 3 || argc > 4)
{
usage ()
return (1);
}
1
/1 Set options.
1
if (argc == 4)
{
if (strenp (argv[3], "rw') == 0)
{
options = MOUNT_DEFAULT;
}
else if (strcnp (argv[3], "ro") == 0)
{
options = MOUNT_RO,
}
el se
{

printf ("Invalid mount option: only \"ro\" or \"rw"
"are allowed\n");
return (2);

}
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0050
ass00s1.
asso0s2
ass0053
a3s0054
asso0ss
asso0ss
asso0s7
asso0ss
ass0059
430060
aasa061
asso0e2
aas0063
aas006

4350066
4350067

4350070
4350071
4350072

el se
{
options = MOUNT_DEFAULT;
}
1
Il Systemcall .
1
status = nount (argv[1], argv[2], options);
if (status !'= 0)
{
perror (NULL);
return (2);

}

1
return (0);

}

I1l-
static void
usage (void)

{

fprintf (stderr, "Usage: mount DEVI CE MOUNT_POI NT "
" [ MOUNT_OPTI ONS] \ n") ;

applic/ps.c

Si vedalasezione u0.17.

4360001

asc0011
a002
ass0013
00
ass001s
0016
ao07
o018

4360019

4360021

as5000
ass0071
ass0072
as0073

#i nclude <kernel /proc. h>
#incl ude <unistd. h>
#include <stdio.h>
#include <fcntl.h>

#incl ude <unistd. h>
#include <stdlib.h>

voi d
print_proc_head (void)
{
printf (
"PP P P9 e
"ididrp tty wuid euid suid usage s iaddr isiz daddr dsiz sp name\ n"

print_proc_pid (proc_t *ps, pid_t pid
{

char stat;
switch (ps->status)
{

case PROC_EMPTY stat = '-'; break;
case PROC_CREATED : stat br eak;
case PROC_READY : stat br eak;
case PROC_RUNNING : stat br eak;
case PROC_SLEEPING stat br eak;
case PROC_ZOMBIE : stat ; break;
def aul t © stat ='?"; break;

nwon
A

2

N 0

printf ("R 9Ri 9WRi W4Ax % Y % %02 . W2 % Y05 x %W4x ",
(unsigned int) ps->ppid,
(unsigned int) pid,
(unsigned int) ps->pgrp,
(unsigned int) ps->device_tty,
(unsigned int) ps->uid,
(unsigned int) ps->euid,
(unsigned int) ps->suid,
(unsigned int) ((ps->usage / CLOCKS_PER SEC) / 60),
(unsigned int) ((ps->usage / CLOCKS_PER SEC) % 60),
stat,
(unsigned long int) ps->address_i,
(unsigned int) ps->size_i);

printf ("%5Ix %4x %4x %",
(unsigned long int) ps->address_d,
(unsigned int) ps->size_d,
(unsigned int) ps->sp,
ps->nane) ;

printf ("\n");

int
main (void)
{
pid_t pi d;
proc_t *ps;
int fd;
ssize_t size_read;
char buf fer[sizeof (proc_t)];

fd = open ("/dev/knemps", O RDONLY);
if (fd < 0)
{
perror ("ps: cannot open \"/dev/kmemps\"");
exit (0);

}

print_proc_head ();
for (pid = pid < PROCESS_MAX; pid++)
{
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w00 I'seek (fd, (off_t) pid, SEEK SET);
4360075 size_read = read (fd, buffer, sizeof (proc_t));
4360076 if (size_read < sizeof (proc_t))
0077 {
4350078 printf ("ps: cannot read \"/dev/knemps\" pid %", pid);
4360079 perror (NULL);
4360080 conti nue;
30081 }
4360082 ps = (proc_t =) buffer;
4360083 if (ps->status > 0)
30084 {
4360085 ps->name[ PATH_MAX-1] = 0; // Terninated string.
4360086 print_proc_pid (ps, pid);
0087 }
0088 }
4360089
4360090 close (fd);
4360091 return (0);
0002 | }
applic/rm.c
«
Si veda la sezione u0.18.
40001 | #i nclude <fentl. h>
asrooz | #i ncl ude <sys/stat.h>
4370003 | #i ncl ude <stddef . h>
4370004 | #i ncl ude <uni std. h>
370005 | #i ncl ude <errno. h>
310006 | /[ = = == = m e e e o
4370007 | static void usage (void);
4BT0008 |/ = = m = e e e e e e e
4370009 | i Nt
ag7000 | main (int argc, char =argv[], char xenvp[])
oo | {
4370012 int a; /1 Argument index.
4370013 int status;
4370014 struct stat file_status;
4370015 1
4370016 /1 No options are known, but at |east an argunent nust be given.
4370017 1
4370018 if (argec < 2)
7001 {
4370020 usage ();
4370021 return (1);
7002 }
4370023 1
4370024 /1 Scan argunents.
4370025 1
4370026 for(a = 1; a < argc; a++)
aar0027 {
4370028 1
4370029 Il Verify if the file exists.
4370030 1
4370031 if (stat(argv[a], & ile_status) != 0)
4310032
4370033 fprintf (stderr, "File \"%\" does not exist!\n",
4370034 argv[al);
4370035 conti nue;
7006 }
4370087 1
4370038 Il File exists: check the file type.
4370039 1
4370040 if (S_ISDIR (file_status.st_node))
ag700a1
4370042 fprintf (stderr, "Cannot renmove directory \"%\"!\n",
4370043 argv[a]);
4370044 continue;
70045 }
4370046 1
4370047 Il Can renove it.
4370048 1
4370049 status = unlink (argv[a]);
4370050 if (status !'= 0)
70061 {
4370052 perror (NULL);
4370083 return (2);
aar0054 }
aa700ss }
4370056 return (0);
aaro0s |}
T I
40059 | static void
asro0 | usage (voi d)
aarooer | {
4370062 fprintf (stderr, "Usage: rmFILE ..\n");
aoes |}
applic/shell.c
«
Si veda lasezione u0.19.
40001 | #i ncl ude <uni std. h>
40002 | #i nclude <stdlib. h>
az0003 | #i ncl ude <sys/stat.h>
az0004 | #i ncl ude <sys/types. h>
430005 | #i nclude <fentl. h>
40006 | #i ncl ude <errno. h>
4380007 | #i ncl ude <uni std. h>
as0008 | #i ncl ude <signal . h>

4300010
ass0011
as002
az00013
az0014
asp0015
asp0016
430017
asp001s
as0019

4380041
4380042

4330045

ase0071
ase002
0073
a0
ase0075
ass0076
007
007

4380079

4300100
ase0101
a0102
ase0108
ase0104
ase0105
ase0106
as0107
aseo108
430100

#include <stdio.h>
#include <sys/wait.h>
#include <stdio.h>
#include <string. h>
#include <linits. h>
#include <sys/os16. h>

static void sh_cd
static void sh_pwd
static void sh_umask

(int arge, char *=argv[]);
(int arge, char =argv[]);
(int argc, char *=argv[]);

int
main (int argc, char =argv[], char *envp[])
{

char buf f er _cnmd[ ARG_MAX/ 2] ;

char *ar gv_cnd[ ARG_MAX/ 16] ;

char pronpt [ PROWPT_SI ZE] ;

uidt uid;

int argc_cnd;

pid_t pi d_cnd;

pid_t pi d_dead;

int status;
11
11
11
uid = geteuid ();
11
/1 Load processes, reading the keyboard.
11
while (1)
{
if (uid == 0)
{
strncpy (pronpt, "# ", PROWPT_SIZE);
}
el se
{
strncpy (pronpt, "$ ", PROWPT_SIZE);
}
11
input_line (buffer_cnd, pronpt, (ARG_MAX/2), |NPUT_LINE_ECHO);
11
/1 dear ‘argv_cnd[]";
11
for (argc_cmd = 0; argc_cnd < (ARG_MAX/ 16); argc_cnu++)
{
argv_cnd[argc_cnd] = NULL;
}
11
/1 Initialize the command scan.
11
argv_cnd[0] = strtok (buffer_cnmd, " \t");
11
/1 Verify: if the input is not valid, |oop again.
11
if (argv_cnd[0] NULL)
{
conti nue;
}
11
/1 Find the argunents.
11

for (argc_cnd = 1;
argc_cnmd < ((ARG_MAX/ 16)-1) && argv_cnd[argc_cnd-1] != NULL;

ar gc_cmd++)
{
argv_cmd[argc_cnd] = strtok (NULL, " \t");
}
11
/1 1f there are too many argunents, show a nessage and continue.
11
if (argv_cnd[argc_cnd-1] !'= NULL)
{

errset (E2BIG);
perror (NULL);
continue;
}
11
/1 Correct the value for ‘argc_cmd’, because actually
/1 it counts also the NULL el enent.
11
argc_cnd--;
11
/1 Verify if it is an internal conmand.
11
if (strcnp (argv_cnd[0], "exit") == 0)
{

return (0);

/1 Argunent list too |ong.

else if (strcnp (argv_cnd[0], "cd") == 0)

! sh_cd (argc_cmd, argv_cmd);
conti nue;
}
else if (strenp (argv_cnd[0], "pwd")
! sh_pwd (argc_cnd, argv_cnd);
conti nue;
}
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4380110 else if (strcnp (argv_cnd[0], "umask") == 0) 4380211 printf ("%4o0\n", nsg.unask);
azso111 { 0212 return;
4380112 sh_umask (argc_cnd, argv_cnd); 4380213 }
4380113 conti nue; 4380214 1
4380114 } 4380215 /1 Get the mask: nust be the first argument.
4360115 11 4380216 11
4380116 /1 1t should be a programto run. 4380217 for (mask = 0, m= argv[1]; *m!= 0; mH+)
4380117 11 4380218 {
380118 pid_cmd = fork (); 4390219 digit = (*xm- "0);
4380119 if (pid_cmd == -1) 4300220 if (digit <0 || digit >7)
0120 { axwoz21 {
430121 printf ("%: cannot run command", argv[0]); 430222 errset (EINVAL); /1 Invalid argunent.
a0122 perror (NULL); 0223 perror (NULL);
a0z } asp0z20 return;
aaanizs else if (pid_cm == 0) saanzzs }
4380125 { 4380226 mask = mask * 8 + digit;
0126 execvp (argv_cmi[0], argv_cnt); ass0227 3
430127 perror (NULL); 4380228 1
4380128 exit (0); 4380229 /1 Set the umask and return.
4380129 } 4380230 1
4380130 while (1) 4380231 umask (mask);
4380131 { 4380232 return;
s80132 pid_dead = wait (&status); w8023 |}
4380133 if (pid_dead == pid_cnd)
a0 {
4380135 break; i
P , applic/touch.c
0137 } X
30138 printf ("pid % terninated with status %.\n", Si veda la sezione u0.20.
4380139 (int) pid_dead, status); azom001 | #i nclude <fentl. h>
4380140 } aom02 | #i ncl ude <sys/stat.h>
assotar |} 30008 | #i ncl ude <utime. h>
B 4300004 | #i ncl ude <stddef . h>
0143 | static void 430005 | #i ncl ude <uni std. h>
asoias | sh_cd (int arge, char =argv[]) az00006 | #i ncl ude <errno. h>
azoouas | { e
4380146 int status; 4300008 | static void usage (void);
4380147 11 L e
4380148 if (arge 1= 2) 4300000 | i nt
4380149 { a0011 | main (int argc, char *argv[], char *envp[])
4380150 errset (EINVAL); /1 Invalid argument. aso0012 | {
4380151 perror (NULL); 4390013 int a; /1 Argument index.
4380152 return; 4390014 int status;
4380153 } 4390015 struct stat file_status;
4380154 11 4390016 I
4380155 status = chdir (argv[1]); 4390017 /1 No options are known, but at |east an argunent nust be given.
asso156 if (status 1= 0) as001s 1"
4380157 { 4300019 if (arge < 2)
4380158 perror (NULL); 4390020 {
4380159 } 4390021 usage ();
4380160 return; 4390022 return (1);
o1 |} 00023 }
L A R e 4390024 /1
430163 | static void 4300025 /1 Scan argunents.
asoies | sh_pwd (int arge, char rargv[]) 4390026 11
4380165 | { 4390027 for(a = 1, a < argc; a++)
4280166 char  pat h[ PATH_MAX] ; 4390028 {
4380167 void *pstatus; 4390029 I
4380168 11 4390030 Il Verify if the file exists, through the return value of
4380169 if (argc != 1) 4300031 Il *stat()'. No other checks are nade.
0170 { w9002 1
4380171 errset (EINVAL); /1 Invalid argunent. 4390033 if (stat(argv[a], &file_status) == 0)
4380172 perror (NULL); 4300034 {
4380173 return; 4390035 1
4360174 } 4390036 Il File exists: should be updated the times.
4380175 11 4390087 11
4380176 /1 Get the current directory. 4390038 status = utinme (argv[a], NULL);
4380177 11 4390039 if (status !'= 0)
4380178 pstatus = getcwd (path, (size_t) PATH_MAX); 4390040 {
4360179 if (pstatus == NULL) 4390041 perror (NULL);
4380180 { 4300042 return (2);
4380181 perror (NULL); 4390043 }
o152 } o0 }
4380183 el se 4390045 el se
0184 { 4300046 {
4360185 printf ("%\n", path); 4300047 11
4380186 } 4300048 /1 File does not exist: should be created.
4380187 return; 4390049 1
0188 |} 4390050 status = open (argv[a], O WRONLY| O CREAT| O TRUNC, 0666);
4300189 [ /e e ettt 4390051 11
40190 | static void 4300052 if (status >= 0)
awo191 | sh_umask (int argc, char *argv[]) 4300053 {
wonz | { sam0054 1
4380193 sysnmeg_uarea_t msg; 4300055 Il Here, the variable ‘status’ is the file
4380194 char *m /1 Index inside the umask octal string. 4390056 /1 descriptor to be closed.
4380195 int mask; 4390057 1
438019 int digit; 4390058 status = close (status);
4380197 11 4390059 if (status !'=0)
ass0198 if (argc > 2) 4390060 {
4380199 { 4390061 perror (NULL);
4380200 errset (EINVAL); /1 Invalid argument. 4390062 return (3);
4380201 perror (NULL); 4390063 }
4380202 return; 4390064 }
4380203 } 4390065 el se
woos | /] 0060 {
4380205 /1 1f no argunent is available, the umask is shown, with a direct 4390067 perror (NULL);
4380206 Il systemcall. 4390068 return (4);
ass0207 11 4390000 }
4380208 if (argc == 1) 4390070 }
20200 { ax000m1 }
4380210 sys (SYS_UAREA, &msg, (sizeof nsg)); 4300072 return (0);
a0z |}
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390074
300075
430076
4390077
4300078

4390079

st

atic void

usage (void)

{

fprintf (stderr, "Usage: touch FILE ..\n");

applic/tty.c

o027
0028
0020
0030
0031
w0032
anno0ss
aato0n
10035
o0
anto0z7
asto0ss
aato00
asto0i0
asto0n
002
asto0as
asto0u
asto0as
asto0is

return (1);
}
1
Il Systemcall .
1

status = unount (argv[1]);
if (status !'= 0)

{
perror (argv[1]);
return (2);
}
1
return (0);
}
L e e e e

static void
usage (void)
{
fprintf (stderr, "Usage: umount MOUNT_POI NT\n");

«

Si veda lasezione u0.21.
asnoor | #i ncl ude <fentl. h>
a0z | #i ncl ude <sys/stat. h>
40003 | #i ncl ude <utine. h>
4400004 | #i ncl ude <stddef. h>
4400005 | #i ncl ude <uni std. h>
as0006 | #i ncl ude <errno. h>
aa00007 | #i ncl ude <sys/os16. h>
aao0008 | #i ncl ude <sys/types. h>
N e T TR
ao000 | static void usage (void);
BA00011 | /[ = = = = = = = e e e e e e e e
ag00012 | i nt
a0z | main (int argc, char xargv[], char *envp[])
awooua | {
4400015 int dev_ni nor;
4400016 struct stat file_status;
4400017 11
4400018 /1 No options and no arguments.
2400019 11
4400020 if (argc > 1)
0021 {
4400022 usage ();
2400023 return (1);
4400024 }
4400025 11
4400026 /1 Verify the standard input.
4400027 11
2400028 if (fstat (STDIN_FILENO, &file_status) == 0)
4400029 {
4400030 if (major (file_status.st_rdev) == DEV_CONSOLE_MAJCR)
0021 {
4400032 dev_ninor = mnor (file_status.st_rdev);
4400033 11
4400034 /1 1f minor is equal to OxFF, it is ‘/dev/console’
4400035 /1l that is not a controlling ternminal, but just
4400036 /1 a reference for the current virtual console.
4400037 11
4400038 if (dev_minor < OxFF)
0003 {
4400040 printf ("/dev/console%\n", dev_ninor);
400041 }
00042 }
00043 }
4400044 el se
aaoo0ss {
4400046 perror ("Cannot get standard input file status");
aao00a7 return (2);
00048 )
4400049 11
4400050 return (0);
awoos1 |}
aa00052
7N 2 S
4400054 | static void
aa00055 | usage (void)
2400086
4400057 fprintf (stderr, "Usage: tty\n");
aaoooss |}

applic/umount.c

«

Si veda la sezione u0.4.
40001 | #i ncl ude <uni std. h>
410002 | #i nclude <stdlib. h>
aa0003 | #i ncl ude <sys/stat.h>
aoos | #i ncl ude <sys/types. h>
410005 | #i nclude <fentl. h>
410006 | #i ncl ude <errno. h>
aa0007 | #i ncl ude <signal . h>
410008 | #i ncl ude <stdio. h>
4410009 | #i ncl ude <sys/wait.h>
a1000 | #i nclude <stdio. h>
amoor | #i ncl ude <string. h>
a0z | #include <limts. h>
aa10013 | #i ncl ude <sys/o0s16. h>
001 |/ = m e e e e e e e
ano01s | static void usage (void);
0016 |/ = m e e e e e
4410017 | i nt
4008 | main (int arge, char =argv[], char *envp[])
oo | {
4410020 int status;
4410021 1
4410022 /1 One argunment is nandatory.
4410023 1
4410024 if (arge = 2)
0025 {
4410026 usage ();
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