Linux file system & Directories




ApPyYELO KOl KOTAAOYOL

Ta apyelo amoteAolv pia amo TG OeeAlWSELS SOULKEG LOVADES Tou AslToupyLlkoU cuoTtpatog Linux,
adou oxebov Ta MAvVIA OE QUTO TO AELTOUPYLKO cuoTnua, Tieplypddovtol amd KatdAAnAa apyeia.
Ewkdtepa, oto Linux udpiotavrat ot emdpevoL TUTIOL apXELWV:

1) ZuvnBn apyela (regular files )= mpdkeltal yla T yvwotd apyela Twv xpnotwv mou amoteAolV
opadec bytes anoBnkeupéveg ato dloko.

2) Aywyol 1 owAnvwoelc (pipes) => TpoOKewwal ywo eWOkd apxeio to omola pmopel va eivat
arnoOnkeupéva oto Oloko Tou ouotApaTo¢ OAA Mmopel Kal OxL, TO orola EMTPEMOUV TNV
eVOOETIKOLVWVLO avapeoa otlg dlepyaaieg tou ouothpatog (Interprocess Communication, IPC).

AvaxarzvBuven elodov ms cat
GTIV ELG0A0 TI|S Srep

dop FIFO
< T : grep amarg
'-.,_.J--—;'-F(‘ jlf pipe ) ‘

cat /etc/passwd | grep amarg et >

cat /etc/passwd




ApPYELD KOl KOTAAOYOL

3) KatdAoyol (directories) = Mpokewtat ya apxeia mouv amotedovvtal and t Alota Twv apxeiwv mou
TIEPLEXOVTOL OE AUTA.

4) Apyela ouokevwy (device files) = mPOKeTaL yla EW8IKA APXELX TIOU XPNOLUOTIOLOUVTAL Yla TNV
QaVaopAcTACn KAl TIPOOTIEANCN TWV CUGKEUWY TOU GUCTHLATOG,

amarg@amarg-vbox:~5 1s fdev
ecryptfs log net sg0o tty63 ttysi7 ttys3 vboxguest wvcsas
fbe loop0 null tty7 ttysi8 ttys3e vboxuser vcsab

sgl
fd loop1l nvram & ttys ttys19 ttys31 vcs vcsu
full loop2 port snapshot tty9 ttysz2 ttys4 vecsl vcsul
fuse loop3 ppp snd ttyprintk ttys2e ttyss ves2 vcsu2
hidrawe loop4 psaux sro ttyse ttysz1 ttyseé vcs3 vcsu3
hpet Lloop5 ptm stderr ttysi ttys22 ttys7 vcsd vcsud

console hugepages [Loopé pts stdin ttysio ttys23 ttyss vcs5s vcsus

core hwrng loop7 random stdout ttysii ttysz24 ttys9 vecs6 vcsub
cpu_dma_latency i2c-0 loop-control rfkill tty ttysiz ttys25 udmabuf vcsa vfio

cuse initctl mapper rtc ttyo ttysis ttys26 uhid vecsal vga_arbiter
disk input mcelog rtco ttyl ttysiq ttys27 uinput vecsaz2 vhci

dri kmsg mem sda ttylo ttysis ttysS28 urandom vcsa3 vhost-net
dvd Lightnvr sdal ttyi11 ttysie ttys29 userio vcsad vhost-vsock

5) JupBoAikol cuvdeopol (symbolic links) = mpokettal yla apxeio mou mepléxouv t Stadpopn mpog
gva aA\o apxeio Tou cuotnuatog (avriotolxouv ota shortcuts Twv Microsoft Windows).

amarg@amarg-vbox:/5 1s -1R f | grep "~l°

FWX TWX MWX 1 root root 7 Zen 19 19:50 bin -> usr/bin
FWX WX MW 1 root root 7 en 19 19:50 1lib -=> usr/lib

6) Yrodoyelc (sockets) = mpOKeLTaL yLot apxelo OU EMITPEMOUV TNV EVOOETIKOLVWVIA TWV SLEpyacLwV
UE TILO artoSOTLKO KL EVEALKTO TPOTIO O€ OXEON E TOUG aywyouc.



ApPYELD KOl KOTAAOYOL

To kaBe apxelo Tou cuotiuartog npocdlopiletal pe povadiko Tpomo amo pia ki doun dedopévwv
nou Aéyetal i-node (index node n information node) kaw To omoio MePLEXEL OAEC TIC TTANPOodOpIieC Tou

apxelou (dikawwpata npooPfaong, Léyebog, ovoua, K.T.A.).

Ynapxouv duUo tumol i-node, ta i-node pvhpng mou dlatnpouvtal yla KABe avoltd apxeio kat ta i-

nodes 6lokou mou Slatnpouvtal yia kaBe apyeio tou diokou.

Avuta ta 6Uo £ldn i-nodes dev mepLExouv TLS i6Lle MAnpodOopLEC.

e ‘Otav avolyoupe eva apxelo to i-node diokou avtypadetal o€ Eva inode-pvhipung.
* ‘Otav anoBOnkevou e Eva apxELO TO i-puvhng avtlypddetot o€ va inode-dlokou.

amarg@amarg-vbox: [
total 9706048
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flib
1ib32 -> usrj/flib32
1ibs64 -> usrflibs&4
1ibx32 -> usrjflibx32



ApPyYELO KOl KOTAAOYOL

OLAnpodopleg mou eival amoBnkeuUEVES O€ €va i-node entotpedovtal wg Ta media tng EMOpeVNS SOUNG.

struct stat {
QEV_I ST__dEV; ID of device containing the file
ino_t st ino; Serial number for the file.

mode st mode;
nlink t st nlink;
wid tst uid;

gid tst gid;

dev tst rdev;
off tst size:
time t st atime;
time tst mtime;
time tst ctime;
blksize tst blksize;
blkent tst blocks;
mode tst attr;

Access mode|and|file type for the file (see Flags).

Number of links to the file.

User ID of file owner.

Group ID of group owner.

Device ID (1f the file 1s a character or block special device).
File size in bytes (if the file 1s a regular file).

Time of last access.

Time of last data modification.

Time of last file status change.

A file system-specific preferred I/O block size for this object.
Number of blocks allocated for this file.

The DOS-style attributes for this file (see Flags).




ApPYEL0 KOl KOTAAOYOL

mode tst mode values for file type

Flag Meaning

3_IFMI Tvpe of file. H tun oto oktadikd cvotnua
3_IFELE | Fileis a block-device special file. 0060000
3_IFCHE | Fil= iz a character-davics special fils 0020000
3_IFIFD | File iz a FIFD special file. 0010000
3_IFREZ | File iz a regular fila, 0100000
S_IFDIR || Fils iz 3 directory. 0040000
3 IF30CE || File iz a socket 0140000




Macro

Meaning

5 _ISBLE (m)

File 1z a block-device special file.

5 ISCHR (m)

File 1z a character-device special file.

5 _ISFIFO (m)

File 15 a FIFO special file.

5 ISREG (m)

File 13 a regular file.

5 ISDIR(m)

File 15 a directory.

5 _ISS0CK (m)

File 1= a socket.




ApPyYELO KOl KOTAAOYOL

Flag Meaning Flag Meaning
3_IRWXD Blead, write, exeoute/saarch permission for owmer USER 3_IDPOU Dielate, changs permizzion, and take ownership for owner USER
3_IRUSR || Read permission for owpar I 3_IDU3R | Delate permiszion for owner.
&_TWUSE | Yifite permizzion for owmer. W S_IFUSR || Change permission permizsion for owner,
3_I¥USR || Exeriesearch permission for ovmer X 3_IOU3R (| Take ownership permission for owner.
3_IRWKG Feead, wivite, execute'saarch for group. GROUP 3_IDEOG Delats, changs permizzion, and take ownership for sroup. GROUP
3_IRGRF | Read parmission for group. T 3_IDGRE | Dilete permiszion for zroup.
3_IWGRE || ifite pernizzion for group. W S_IPERF || Change permission permizsion for group.
3_TXGRF || Exerissearch permission for sroap. X 3_IOGRE || Take owmership permission for group.
8 _IRWHO Biead, write, execute/saarch for others, OTHERS 5_IDPOO Delete, chanps permission, and take ownership for others OTHERS
3_IROTH || Read permission for others. T 3_IDOTH | Delate permizzion for others.
3_IWOTH || Wiiite permission for others. W 3_IFCTH | Change permission permission for others.
&_TROTE || Exscute’zearch permizzion for others, x S_IOCTE || Take ovmership permission for others,
.. 3_I30iD Set-nzer-I0 on exemution setuid bit
mode t st mode values for permission
— — 3 I3EID Set-group-I0) on exacton EEtgid hit
3_ISVIX sticky bit

Pesmicted-dele=tion flaz for directomes




#include <sys/types.h=>
#include <sys/stat.h=
#include <time.h=
#include <stdio.h=
#include <stdlib.h=

int main{int argc, char *argv[]) {

struct stat sb;

if (argc !'= 2) {
fprintf(stderr, "Usage: %s <pathname=\n", argv[e]):;
exit(EXIT_FAILURE): }

if (stat(argv[1], &sb) == -1) {
perror{"stat");
exit(EXIT_FAILURE); }

printf("File type: T A

switch (sb.st_mode & S_IFMT) {

case S_IFBLK: printf("block device\n"); break;
case S_IFCHR: printf{"character device\n"); break;
case S_IFDIR: printf("directory\n"); break;
case S5_IFIFO: printf("FIFO/pipe\n"); break;
case S_IFLNK: printf("symlink\n"); break;
case S_IFREG: printf("regular file\n"); break;
case S_IFSOCK: printf("socket\n"); break;
default: printf("unknownz\n"); break; 7}

printf("I-node number: %ld\n”, (lomg) sb.st_ino);

printf("Mode: %Llo (octal)\n", (unsigned long) sb.st_mode);

printf("Link count: %ld\n", (long) sb.st_nlink):;

printf("Ownership: UID=%1d cID=%1d\n", (long) sb.st_uid, (long) sb.st_gid);
printf("Preferred I/0 block size: %ld bytes\n", (long) sb.st_blksize);

printf("File size: %lld bytesyn", (long long) sb.st_size);

printf("Blocks allocated: %Lld\n", (long long) sb.st_blocks);

printf("Last status change: %s", ctime(&sb.st_ctime));

printf(”"Last file access: %s", ctime(&sb.st_atime));

printf("Last file modification: %s", ctime(&sb.st_mtime));

ex1t(EXIT_SUCCESS); }




ApPYELO KOl KOTAAOYOL

Napadetypa epdaviong mAnpodoplwv apxeiou

amarg@amarg-vbox:~$ ./filestat forkex5s

File type: regular file

I-node number: 274381

Link count: 1

Ownership: UlID=1600 GID=10600

Preferred I/0 block size: 4096 bytes
File size: 17048 bytes
Blocks allocated: 40

Last status change:
Last file access:

amarg@amarg-vbox:~5 1s -1 forkex5

-rwxrwxr-x 1 amarg amarg 17048 Zen 26 20:49 fTorkexs

amarg@amarg-vbox:~$ cat fetc/passwd | grep amarg
1X:1000:1000:Athanasios Margaris,,,:/home/

1) H kataotaon (mode) anoteAsital amno: (a) tomo apxeiouv, (B) tpomonowntng, (v) Sikawwpota mpooBaong

5at Sep 26 20:49:56 2020
5at Sep 26 20:49:59 2020
Last file modification: Sat Sep 26 20:49:56 2020

amarg@amarg-vbox:~5 ./filestat Music

File type: directory

I-node number: 935608

Hode:
Link count: 2

Ownership: UID=1000 GID=1000
Preferred I/0 block size: 4096 bytes

File size: 4096 bytes

Blocks allocated: 8

Last status change: Sat Sep 19 20:09:47
Last file access: Mon Sep 28 12:37:51
Last file modification: S5at Sep 19 20:09:47

amarg@amarg-vbox:~5 1s -1 | grep Music
drwxr-xr-x 2 amarg amarg 4096 Zen 19 20:

RPN AIAMIZTONOYME OTI

2) To évopa tou apxeiov AEN nephapBavetal otig mAnpodopiec tou i-node (struct stat).

Mode=> 10 0 775
10 -2 regular file

0 -2 tponomnolntnic (sgt)

775 D rwxrwxr—x

Mode—> 04 0 755
04 - directory
0 -2 tpomornotlntnic (sgt)
755 D rwxr—xr—x

Enopévwe n evtoAn Is =l atnv mpaypatikotnta EKTUTIWVEL TLG TLUEG TwV ediwv tng Sdoung stat.



ApPyYELO KOl KOTAAOYOL

Nepypadeag apyeiov (File Descriptor, fd)

O niepypadeic apyelov etval Betikol akepatol aplOpol pe ULKPEC TIUEG OL OmoioL yia KABe avoLKTO
apxelo umodelkvuouy tn B£on Tou aTov TIivaka TwV aVOLKTWY opyelwv Ttou dlatnpel n kabe Siepyaoia.

Katd tnv ekkivnon kaBe Slepyaciag apxikomolouvtal oL EMOPEVOL TIEPLYpAPELC apxeiov

0 (STDIN_FILENO) = standard input (stdin)
1 (STDOUT FILENO) = standard output (stdout)
2 (STDERR_FILENO) = standard error (stderr)

Mo apkeTEG Ao TIG ouvaptnoels dlaxeiplong apxeiwv vdlotavtal SU0 kOOXEC OTNV TPWTIN €K TWV
omoiwv to apxeio kabopiletal anod to ovoua tou (char * pathname), evw otn &eutepn amod tov
neplypadea apyxelov tou (int fd). MNa mapadewyua, n cuvaptnon stat mou emotpedel pia dopn stat pe
TLG mAnpogdopieg tou i-node evog apxeiov epdaviletal otig emopeveg SU0 EKOOXEG.

int stat (const char * pathname, struct stat * statbuf);
int stat (int fd, struct stat * statbuf);



ApPyYELO KOl KOTAAOYOL

Awalwparta tpooBaong, KAatoxog kot opada apxeiov, time stamps
Av kat otn Sopn stat umdpyouv OAeG oL MANPOPOPLEG OXETLKA HE Ta Sikalwpata mpoofaocns yla To
uTo Bewpnon apxeio, WoTOCO, N AVAKTNOT TOUG SLEUKOAUVETAL GNUOVTLKA Ao Tn GuvVApTnon
int access (const char * pathname, int mode) < <unistd.h>
Omou mode pia ) MeEPLocOTEPES AMO TLG TAPAKATW OTABEPEC CUVOUACTUEVEC UE TOV TEAEDTH) TNG AOVLKIC
dlalevenc (logical OR)

F OK = 1o apyelo umdpyer?

R OK = udlotatat Sikaiwpa avayvwonc?

W _OK = vdlotartal Sikaiwpa eyypadpnc?

X_0K = vdliotartal Sikalwpa ektEAeoNnG?
H ouvaptnon emwotpedel O eav to Sikaiwpa mpocPaong udiotatal kat tn otabepd EACCESS otnv
avtiBetn neplmtwon.

OpLOPOG SLKALWUATWY TTPOoBacn arnod Tov KAtoyo (owner) Tou apxeiou n to dlayelplotn (root)

int chmod (const char * pathname, mode_t mode);
int fchmod (int fd, mode_t mode); < <sys/stat.h>



ApPyYELO KOl KOTAAOYOL

#include :~5 chmod 144 filel.doc
#include :~S chmod 344 file2.doc
#include :~$ chmod 544 file3.doc
:~S chmod 744 filed.doc
int main (int argc, char* argv[]) { :1~$ 1s -1 *.doc
char* path = argv[1]; -=wr--r-- 1 amarg amarg 1521 Zen
int rval; -[-wxr--r-- 1 amarg amarg 7959821 Zen
-lr- [xr--r-- 1 amarg amarg 2797 Zen
/* Check file existence. */ -\rWjxr--r-- 1 amarg amarg 550 Zen
rval = access (path, F OK); : . :~% .faccl filel.doc
if (rval == 0) filel.doc exists
printf ("%s \n", path); filel.doc is not readable (access denied)
else { filel.doc is not writable (aFcess denied)
if (errno == ENOENT) e EXiStS: S .faccl file2.doc
. e . .
Eg;;“:; Ee?;no —— EACCES) \n", path); file2.doc is not readable (access denied)
. , file2.doc is writable
printf ("%s \n", path);

:~$ .faccl file3.doc
file3.doc exists
file3.doc is readable
file3.doc is not writable (access denied)

return o0; }

/* Check read access. */f

rval = access (path, R_OK); :~$ ./accl file4.doc
if grval =z ) file4.doc exists

printf ("%s \n", path); file4.doc is readable

else file4.doc is writable

printf ("%s \n", path); e

/* Check write access. */

rval = access (path, W_OK); napaag.v"a xp."ans
if (rval == @)
printf ("%s \n", path); Tns access
else if (errno == EACCES)
printf ("%s \n", path);
else if (errno == EROFS)
printf ("%s \n", path);
return 0; }



#include <sys/stat.h=

#?nclude asy?ftypes,h} :~$ 1s -1 | grep results
ﬁ}nc{uge fgi;?FdHT} -rW-rW-r-- 1 amarg amarg 262 Xen 22 10:08
#tzzlﬂd:ﬁé;rﬁ;?H}F $ ./testChmod results
Original file permissions were: 00100664
int main (int argc, char * argv[]) { After chmod(), file permissions are: 00100770
int fd: :~S 1s -1 | grep results
struct stat info; -FTWXrwx--- 1 amarg amarg 262 Xen 22 10:08
if (argcl!=2) {
printf ("Usage testChmod pathname\n");
return (-1); }
fd = access(argv[1], F_0K);
if(fd == -1){
printf("Error Number : %d\n", errno);
perror("Error Description");
return (-2); }
else {
stat(argv[1], &info);
printf("Original file permissions were: %©8o\n",
info.st _mode);
if (chmod(argv[1], S_IRWXU|S_IRWXG) != 0)
perror("chmod() error");
else {
stat(argv[1], &info);
printf("After chmod(), file permission
info.st_mode); }}
return (0); }



ApPyYELO KOl KOTAAOYOL

Aowwpata npooBacng, Katoyoc kal opada apyeilov, time stamps

Tpomomnoinon katoyou kal opadag katoyou apxelou (<unistd.h>)

int chown (const char * pathname, uid_t owner, gid_t group);
int fchown (int fd, uid_t owner, gid_t group);

Tpormomnoinon xpovikwv odhpayidbwv (st_mtime & st_atime)

A tpémnog (System V = POSIX)
<utime.h>

struct utimbuf {
time_t actime;
time_t modtime; };

int utime (const char * pathname,
struct utimebuf * buf)

MpoemAeypevn Haoko Stkatwpatwy (sys/stat.h)

B Tpomog (BSD Unix)
<systime/h>

struct timeval {
long tv_sec;
long tv_usec};

int utime (const char * pathname,
struct timeval * tvf);

int umask (int newmask);



ApPyYELO KOl KOTAAOYOL

clude amarg@amarg-vbox:~$ 1s -1 | grep months.txt

clude -rW-rw-r-- 1[amarg amarg] B7 Zen 23 14:44

clude amarg@amarg-vbox:~$ ./testChown months. txt

clude Error Number : 1

clude Error Description: Operation not permitted

clude amarg@amarg-vbox:~$ sudo ./testChown months.txt
Lnclude Assignment to months.txt of user SYS and group SYS

has been performed succesfully

main ( argc, * argv[]) { amarg@amarg-vbox:~$ 1s -1 | grep months.txt
lnt retval; [sys  sys] 87 Zen 23 14:44
if (argc !=2) { amarg@amarg-vbox:~$

printf ( \n");
return (-1); }
retvVal = chown (argv[1], (uid_t)3, (gid_t)3);
if (retvVal==-1) {

printf( %d\n", errno);
perror( ):
return (-2); }

printf ( %5

\n", argv[1]);
return(o); }

amarg@amarg-vbox:~$ cat fetc/passwd | grep sys
:X:3:3: : /dev: fusr/sbin/nologin

H ermutuxng kAnon tng cuvaptnong outaltel
Slkalwpato SLoYELPLOTH KaL yLa To Adyo auto
eKTEAElTOU LECQ QO TNV €VtoAn sudo (switch
user, do) n omoio by default mpoodépel root
access. 2To mapadeLypa 0 VEOG owner glval o
user sys Ue user id ioo pe 3.

Mapadeaiypa xpnong
™S chown



ApPyYELO KOl KOTAAOYOL

O1 Baoikég HOPPES Sla)EipIoNG APXEIWV

Avolyua / Snuoupyia apyeiou — oL evtoAéc open kal creat € <unistd.h> & <fentl.h>

int open (char * pathname, int flags, mode_t mode);

* pathname = to 6vopa tne Stadpoprc mpog To apxeio

* flags = 1o eldoc¢ NG MpodoPacnc [amatteital kamowo and ta O_RDONLY (read only), O WRONLY (write
only)n O_RDWR (read/write) oe cuvbuaouo pe kamola A a poatpetika flags omwg .y, To
O_APPEND (ta dedopeva ypagovral oto TEAoG Tou apxeiou)]

*  mode = eav ota flags cupnepiAndBolv ta O CREAT ) O TMPFILE tote opiletat to mode mou
Hopel va apel KAmoLeg armd TG TeS S IRWXU , S IRUSR, S IWUSR, S_IXUSR, S IRWXG, S_IRGRP,
S_IWGRP, S_IXGRP, S_IRWXO, S_IROTH, S_IWOTH, S_IXOTH).

int creat (char * pathname, mode_t mode);

Eivat Loobuvapn pe tnv kAnon tng open pe flags O CREAT | O WRONLY | O_TRUNC.

OL ouvaptroelg smotpédouv Tov file descriptor fd mpog to apxeio mou dvolén fi SnuoupyrdnKe. ANEC
ouvaptnoelg mou erniotpedouv file descriptors eivat n pipe (mou dnuoupyel aywyouc) kal ot socket,
accept kat connect (network programming).

KAsiowo apxeiov 2 int close (int fd) € <unistd.h>




ApPyYELO KOl KOTAAOYOL

O1 Baoikég HOPWPES Sraxeipiong apxXEiwv

Avayvwaon Kot eyypadn o€ apXeLo — oL CUVAPTAOELG read Kal write € <unistd.h>

OL eVtoA€G read kol write Tiou €rITPEMOUV TNV avayvworn dedopévwy amod apxeio katl Tnv eyypadn
dedopevwy o€ auTo (0xL opwg ya low level Stabikaoieg omwg ta message queues), EXouv tn Hopdn

int read (int fd, void * buf, size_t length);
int write (int fd, const void * buf, size_t length)

AudOTepEC Ol ouvaptNoELg emotpEdouv To TANBoc twv bytes mou SwaBaoctnkav ) eyypadnkav
(avtiotowa) A TV TN -1 yLa tnv nepimtwon 6pAAPATOoC.

Avalntnon os apxeio tuxaiag mpoonéhaonc — n cuvaptnon Iseek € <unistd.h>

H cuvaptnon fseek emtpénel Tov opLopo NG TPEXouaas BEang oe apyxeio Tuxaiag mpooméAaong Kat
ETULOTPEQPEL TN VEA TPEYOUCA BEGN — N cuvaptnon opiletal wg

int Iseek (int fd, off_t offset, int whence)
H napapetpog whence naipvel pia amo tig tiueg SEEK SET (apxn apxetov), SEEK CUR (tpéxouvca Bgan),

SEEK_END (téloc apxeiou) kat SnAwvel amno mio onpeio Ba petakivnBoupe katd offset bytes pe tnv Twn
Tou offset va umopel va elval kat apvnTikn.



1*! 1*! 1*! 1’! 1’!

ApPyYELO KOl KOTAAOYOL

Napadeiypa 1 > YmoAoyiopoég peyéOoug apxeiov pe Tnv Iseek

1cLlude amarg@amarg-vbox: S 1ls -1 *.0
1iclude -rwXrwxrwx 1 root root 4224 Ien 29 11:43 filestat.o
iclude -rWXrwxrwx 1 root root 2528 Zen 29 16:30 fsizel.o
clude - TWXTWXTWX root root 2200 Zen 29 17:19 7= C
clude - TWXTFWXTWX root root 2632 Zen 29 20:50 my
-rWXrwxrwx 1 root root 2800 Zen 29 11:43
main( arge * argv[]) { -rWXrwxrwx 1 root root 2768 Zenm 29 15:28 tes o
R ' - TWXTWXTWX root root 2272 Yen 29 15:43 testChown.o
fd’[ amarg@amarg-vbox: S .ffsizel filestat.o
‘ filelength; size of file filestat.o is 4224 bytes
if (argc !=2) { amarg@amarg-vbox: S ./fsizel myCopy.o
printf ( \n"); Size of file myCopy.o is 2632 bytes
return (-1); } amarg@amarg-vbox: 5
fd = open(argv[1], O _RDONLY );
if {f‘:igtfg { ' errno): H Iseek emotpédel thv andotaon ot bytes TN
gerrw{ ;3 ’ TpEXouoag Beong amod tnv apx Tou apxeiov. Eav
filelength = lseek (fd, ©, SEEK_END); w¢ TpEXovoa BEan oplotel To TEAOC Tou apxeiou,
if (filelength < 0) { : L ! ot !
Drintf( %d\n", errno); autn n ClT[OGTClGﬂ glval mpodavwg Lon Ue To TEAOG
perrgr{ ); } TOov CleELOU.
else printf ( %S %d \n',

argv[1], ( }filelength};
close (fd);
return (9); }
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ApPyYELO KOl KOTAAOYOL

Napadeiypa 2 > YmoAoyiopo6g peyéOoug apyeiov pe Tn read

T
m

Tl
1
]
m

main ( argc, *argv[]) {
fd, nread, total=0;
buf[BUFSIZE];

if (argc !'=2) {

printf (

return (-1); }

fd = open(argv[1], O RDONLY);

while (1) {

nread = read(fd,buf,BUFSIZE-1);

if (nread == 0){
break; }
[* buf[nread] = "\@';*/
total += nread; }
printf( " %d \n",total);
close(fd);

return 9; }

amarg@amarg-vbox: $1ls -1 *.0
-TWXTWXTWX root ZEN 29 11:43
STWXTWXTWX root ZEn 29 16:30
~TWXTWXTWX root ZEN 29 17:19
-TWXTWXTWX root ZEN 29 20:50
STWXTWXTWX root FEn 29 11:43
~TWXTWXTWX root ZEN 29 15:28

-TWXrwxrwx 1 root ZEN 29 15:43

amarg@amarg-vbox: S .ffsize2 filestat.o
4224 bytes total

amarg@amarg-vbox: S .ffsize2 myCopy.o
2632 bytes total

amarg@amarg-vbox: s I

e kGBe emavaAnyn to mpodypaupa Siafalet BUSIZE
bytes amno to apxelo kal mpoabeteL o MANBog Twv bytes
nou SLafaoe otn petaPfAnTn total.

H read emiotpédel 1o mAnBog twv bytes mou dwaPaoce
KAl EMOMEVWC Otav emlotpePel O onpalvel Twg EXeL
dTACEL OTO TEAOC TOU APXELOU. ZTNV MEPIMTWON AUt N
total mepLEXeL To peyeBog Tou apxelou.



int main(int argc, char * argv[]) {
char buffer[BUFSIZE];
int src, dest, errno;
int nread, nwritten, n;

#include <stdio.h=
#include <unistd.h=
#include <string.h=

int totalr=0, totalw=0; #include <sys/stat.h=

if (argc!=3) { #include <sys/types.h>
printf ("Usage: flength source destination\n"); |#include <fcntl.h>
return (-1); } #include <errno.h=

src = open(argv[1], O _RDONLY); #include <stdlib.h>

if (src < 0) { #tdefine BUFSIZE 512
perror("Source file could not be opened!");
return (-1); }

dest = open(argv[2], O CREAT | O_WRONLY | O TRUNC, S IRUSR | S_IWUSR);

if (dest < 0) {
perror("Target file could not be opened!");
return (-2); }

while ((nread = read(src, buffer, BUFSIZE))=0) {

nwritten=0;

do {
n = write (dest, &buffer[nwritten], nread-nwritten);
nwritten += n;

} while (nwritten<nread); } Ma oco umapyxouv bytes ywa avayvwon, TO

E]{Ezz Eﬁ;:i} npoypappa Swafalel bytes amd to apxeio

return (0); } gL0060v kal Ta anobnkevel oto apxeio e€66ou




ApPyYELO KOl KOTAAOYOL

System /O vs C Language 1/0

fopen fdopen
fread fwrite
fscanf fprintf

sscanf sprintf |» C application program
fgets fputs \

fflush fseek N,
fclose Y Standard 1/0O
functions
open read

Unix 1/O functions

write lseek |«---- ;
(accessed via system calls)

stat close

SYSTEM 1/0 = Kifoelg ovoTtiotos, O6gv APOY®PE o6& &voldueon omodikeven Kou
Rop@oToinon TS E16000V

C LANGUAGE 1/0 = Mépoc t™c piprodnkng g C pe ovopoe libc, mpaynoromorsi
HOP@POTOIN 61 E16000V KUl EVOLANEST] 0001 KEVOT).



ApPyYELO KOl KOTAAOYOL

File I/O functions

e #include <stdio.h>

function description

L] 1] L1 | n L] L

FILE* fopen(char* filename, char* mode) modeis "r", "w", "a"; nsigned flags;
returns pointerto file or
NULL on failure char fd;

int  fgetc(FILE* file) read a char from a file;
int  fgets(char* buf, int size, FILE* file) |read alinefrom afile

int  fputc(char ¢, FILE* file) write a char to a file;

int  fputs(char* s, FILE* file) write a string to a file

int feof(FILE* file) returns non-zero if at EOF

int fclose(FILE* file) returns 0 on success

FILE* stdin streams representing |} . ..
FILE* stdout console input, output, and

FILE* stderr error short token;

" most return EOF on any error (which is -1, but don't rely on that)

. WV

4




int main(int argc, char * argv[]) { #include <stdio.h=

char cTemp; #include <unistd.h=>

FILE * src, * dest; #include <string.h=>

if (argc!=3) { #include <sys/stat.h=>
printf ("Usage: flength source destination\n"); #include <sys/types.h>
return (-1); } #include <fentl.h=

src = fopen(argv[1], "rb"); #}nclude r:errnu:;:.h}

if (1src) { #include <stdlib.h=>
printf ("Source File could not be opened! Aborting...");
return (-2); }

dest = fopen(argv[2], "wb");

if (!src) {
printf ("Destination file could not be opened! Aborting...");
return (-2); }

while(fread(&cTemp, 1, 1, src) == 1) {
fwrite(&cTemp, 1, 1, dest); }

fclose(src);
fclose(dest);
return (0); }




ApPyYELO KOl KOTAAOYOL

EvtoAéc owoysipionc Koataloymv

Avaktnon katoldyov epyaciog (unistd.n) > char * getcwd (char * buf, size t size)

Aldayn Tpéyovrog Kataroyov (unistd.h) -
int chdir (const char * pathname) & int chdir (int df)

Aldayn piikod katordyov (unistd.h) 2 int chroot (const char * pathname)

Anmovpyia kataréyov (unistd.h, fentl) -
int mkdir (const char * pathname, mode_t mode)
Awaypo@n kevod kataioyov (unistd.h) 2 int rmdir (const char * pathname)

Avayvoon nepreyopnévov kataroyov (dopn DIR € dirent.h)

DIR * opendir (const char * pathname)

int closedir (DIR * dir)

struct dirent * readdir (DIR * dir) € emotpo@i] Tov ETONEVOV UpYElOV
GTOV KUTAAOYO



int main(int argc, char * argv[]) { i :
long size; int retVal; DIR * dir; #}nclude ﬂStqlg'h}
char * huf’ * ptr’ arg [2@]="1S -1 | grep "'; #-!..nc-l_ude "-:Un-l.‘:‘:tij,h}
if (argcl=2) { #include <string.h=
printf ("Usage: dirFun dirname\n"); #include <sys/stat.h>
return (-1); } #include <sys/types.h>
if (dir) { #include <errno.h=>
printf ("Directory exists. Aborting...\n"); #}nclude iSFdllb'h}
return (-2); }
size = pathconf(".", _PC_PATH MAX);
if ((buf = (char *)malloc((size_t)size)) != NULL)
ptr = getcwd(buf, (size_t)size);
printf ("Current Working Directory is %s\n", buf);
printf ("Creating directory %s inside directory %s\n",
argv[1], buf); P -
free(huf};g (1] ) S ./dirFun myadir

retval = mkdir (argv[1],0755); Current Working Directory is /fhome/famarg

if (retval==-1) { Creating directory mydir inside directory /homefamarg
printf("Error Number : %d\n", errno); drwxr-xr-x 2 amarg amarg 4096 Zen 30 16:03 mydir
perror("Error Description"); Removing directory mydir
return (-2); } '

strcat (arg, argv[i]);

system (arg);

printf ("Removing directory %s\n", argv[1]);

rmdir (argv[1]);
return (0); }



ApPyYELO KOl KOTAAOYOL

Napadaiypa 2 > EXKTONTWON MEPIEXOHEVWY KATAAGYOU

1iclude
1clude
1 lude
iclude

I!. -Tll 1*!. Ill

15

%s\n", argv[1]);

\n", argv[1l], files);

main( argc, * argv[]) {
DIR * dip;
struct dirent * dit;
files = 0;
if (argcl!=2) {
printf ( \n");
return (-1); }
if ((dip = opendir (argv[1]))== ) {
printf( %d\n", errno);
perror( );
return (-2); }
printf (
while ((dit = readdir(dip))!= ) {
files++;
printf(“"%s\n", dit-=d name); }
printf ( %S %d
return (0); }

amarg@amarg-vbox:~5% ./myLs .
List of contents of directory .
.bashrc

months.txt

filestat.o

file2.zip

Templates

forkexs

lex

myCopyc.o
forkex4
pid.c

Downloads

filel.txt

forkex5.c

testChmod

flength

file3.zip

.bash_logout
.vboxclient-draganddrop.pid
.sudo_as_admin_successful
.bash_history

rfile

forkex7

To 7@POYPOUNO EKTUTAOVEL TO OVOROATO TOV TEPLEYOUEVOV TOV KOTOAOYOL (apyeio Kot
KoTdAoyor), £va Ovopa o€ Ka0e ypappun copmePiopufavopiveoyv Kot TOV KPUOOV AVTIKEIREVOV.



