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Shell & avakatevBuvon elcodou

** Kata tnv eKTEAECN EVOC TPOYPAULLATOC, N €L0060C
Kot N €€060¢ EVOC MPOYPOAUUOTOC UTTOPOUV Val
avaKkotevBuvBoUV amo/oe KATOLO ApXELO TNC
emAoync pog. M.x. ywa xpnon tou apxeiov “values’
oVTi TOU MANKTPOAOYiLOU, UTOPOUE VO
EKTEAECOUUE:

]

$ a.out < values

OAec ot scanf()/gets() Tou npoypauuaToC UTOUXT
StaBalouv arto To apyEio aUTO KAl OxL arto To TANKTPoAoy!to.
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AvokotevBuvon e€odou

s o va TumwBouv ta pnvopota og eva apxeio “res”
avtl thc oBovnc:
$ a.out > res

**MmopouUpe vo SOUE TOL OITOTEAECULOTA OTTAQL UE
avAayvwaon Tou apyeiov.

» OMha ta printf()/putchar()/puts() nave
OQLUTOMOTOL OTO APXELO AUTO avti yla TNV 0806vn

s* Av B€Aoupe va Soupue Ta AdBn tou geec otav
LETAPPALOUE EVO TIPOYPOLULULOL KOLL ELVOLL TTOAAQL:
$ gcc testl.c > res
AoUAeUEL;
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AvokotevBuvon e€odou

*» KaBe npoypappa €xeL 3 «apxela» avolytd otov eKTEAELTOL:
» Standard input (stdin)
» Standard output (stdout)
» Standard error (stderr)

 fprintf(stderr, ..)
¢ Xpnoluormoleital amo mPoypAUMATO WOTE VO LNV UITAEKETOLL
LLE T TAKTLKA LNVUpOTO TS EPAPHOYNC TIPOC TOV XPNOoTN.
¢ TEAog, Ta pnvupata AdBouc Ta omoila TUTIWVOVTOL LEV OTNV
006ovn aAAd pEcw tou stderr pmopouv enionc va ypadtouv
o€ apXElo pE Ypnon TNS EVIOANC:
$a.out 2> err
¢ Ko to stdout ko to stderr og éva apyeto padi:
$a.out &> res_and err
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MoAAamAEC avakatevOUVOELC

% Mmopel Kavelc vor KAVEL TOUTOXPOVO TTOAAATIAEC
avaKkateuBUVoELC:

a.out < values > results
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errno

¢ 2ta cuotuota POSIX, umtapyet piot KaBoAlkn petaBAnTn n onola
npoodLopilel To emMakpLPEC opaAlpa Tov cuveRnNKE otnv TeAsuTala
KA)On CUCTAMOTOC OTO TIPOYPOLUUA L.

¢ MNpénel va kavouue #include <errno.h>

* MNa napadelypua,

#include <errno.h> /* y1i1a to errno KAm. */

int main() {
FILE *fp;

fp = fopen("/tmp/tempfile"”, "r");

if (fp == NULL) {
fprintf(stderr, "Egine lathos: %d\n", errno);
exit (errno);

¥
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2UPOALKO

s Emeldn o aplBpoc ev pog A€t Kol TOAAQ, UITOPOULE VAL TTAPOU UE pia
neplypadn tou Aabouc pe tnv perror():

#include <errno.h> /* yi1a to errno kAm. */

int main() {
FILE *fp;

fp = fopen("/tmp/tempfile"”, "r");

if (fp == NULL) {
perror("Egine lathos"); /* Eb6w 6a mpootebel to pAvupa */
exit (errno);

}

}

** YapxeL mivakacg Pe Ta LnVUOTO oLUTA, KoL XPNOLLOTIOLELTAL TO errno
QUTOMATO YLa Vo TUTTWBEL To KatdAAnAo.
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To puRvupo tou AaBouc xwplc va TunwOEL.

s MmopoUpue amAd va TIAPOUUE TO HvVupa AaBouc Kal va punv To
TUTTwWoou e (n perror() To TUMwVeLl) WOTE va To EUPaVicOUE PE TO OLKO
LLOLC TPOTTO

s AUTO ylvetal pe tnv strerror()

#include <errno.h> /* yi1a to errno kAm. */

int main() {
char *msg;
FILE *fp;

fp = fopen("/tmp/tempfile"”, "r");

if (fp == NULL) {
msg = strerror(errno);
fprintf(stderr, "Egine lathos (%d): [%s]", errno, msg);
exit (errno);

}

| Parallel Processing Group 9
| UNIVERSITY OF IOANNINA MYY502 -- MpoypapuaTionog UoTNHATWY



[Ipoypappatiopog
OUCGTNUATWYV UNIX/POSIX

MYY502



Fevika (Avadika) apyela.

** Ta apyeia mou eibape pexpt otyunc (fopen()/fclose()) etvait
QA APXELA KELLEVOU OTIOU UTTOPOULLE VAL KAVOUUE
«bopUAPLOPEUN» ETIKOWVWVLA (ONA. StaBaopa/TUMwH LECW
twv format tn¢ scanf/printf).

** Baowka 6gv pumopou e vor KAVOULE Kol TTOAAG AL
npAypaTa...

¢ Agv glval Opwc OAa ta apyeia amAd apxeia kelpgvou. MN.x. to
a.out elval apyxeio duadiko (binary).

** Ta apyeilo autd (aAAQ YEVIKOTEPO OTIOLOONTIOTE «OPXELOY —
KOLL TO UNiX Bewpel «apyeio» ta mavta, .. To opxeia
KELUEVOU, Ta SUaSLIKA, TIC CUCKEVEC eLcobou/e€odovu, Ta
sockets, kKATt) Ta XelpOUAOTE LECW ELOLKWYV CUVOPTACEWV
«XOLUNAOTEPOUL» ETLITESOU.

Parallel Processing Group
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Abelec apxEilwV

% |s -
> -rwxr-xr-x ... a.out ...

o Ta «rwxXr-xr-x» nepypadouv Tt AdELEC UTIAPXOUV YLA TO
apxelo auTo.

** Mpokettat yia 9 bits:
Bit [naoia
AvAayvwaon armo Tov KATOXO
Eyypadn amo tov kdtoxo
EktéAeon amod tov kAtoxo
Avayvwaon amo tnv opada
Evypadn amno tnv opada
EktéAeon amod tnv opada
AvAayvwaon armo Toug UTTOAOLTOUG

Eyypadn amo toug urtoAoumoug

O L N W B U1 O N o

EktéAeon amod Toug UTTOAOLTTOUG
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Abelec apxEilwV

@ TO «rwXr-xr-x» emopevwce ivat o Suadlkoc aplBpoc
> 111101101
» 210 oktadko, (0)755

¢ Atvovtac KataAANAEC TILEC UTTOPOUE va KoBoploou e mtolot
£XOUV AOELa VOL KAVOUV TL LE KATIOLO OPXELO MO,

** Me tnv evtoAn; chmod pnopouUpe va dAAGEOUE TIC AOELEC
QUTEC (0 aplBUOC TIPETEL va elvall OKTAOLKOC), TL.X.
» chmod 700 a.out
» 1s -1
» -PrWX------ ... a.out ...
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Neplypadeic apyxeiwv

** To apyela mou xelpilleTal Eva MpoOypoppa aplOpouvTal LE
gvav armAo akepato aplBuo (meptypadeac — file descriptor).
** KaBe ekteAoUpevo tpoypapLpo £XEL 3 apXela avolyta
avtopata, e mepypadeic 0, 1, 2
» 0: 1o standard input
» 1: 7o standard output
» 2:7o standard error

L)

o0

» Mmopetl va avoiéel kL alAa (umtapyovta) pe tnv open()

L)

o0

» Mmopel va Snuioupynoetl vea apxeia pe tnv creat()

L)

o0

» Mmopet va dtaypag et apxeia pe tnv unlink()

0:0
oy
>
—
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open() — Avolypa uTtapyovtoc opxEiou

¢ int open( char *path, int flags );

*** H mpwtn napapetpocg eivol (0AOKANPO) TO LOVOTIATL TTOU
BplokeTal To apyeLo.

*¢* H 6eltepn napapetpoc kaBopilel e tL Tpomo / Asttoupyio Oa
npooTeAUVOUE TO apxelo (dnA. avayvwon, eyypadn n Ko
ta Vo).

» O_RDONLY yia povo avayvwon
» O_WRONLY yia povo eyypadn
» O_RDWR yla avayvwon Kat eyypadn
s M.x.
» int fd = open("/tmp/tempfile", O_RDWR);
¢ AV OTOTUXEL ETILOTPEPEL APVNTIKO apLlOUO.

Parallel Processing Group
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open() — Avolypa uTtapyovtoc opxEiou

s MNopadeypa xprnong:

#include <unistd.h> /* yia tnv open() KkAm. */
#include <fcntl.h> /* yia ta flags O _xxx */

int main() {
int fd;
fd = open("/tmp/temfile", O RDWR);
if (fd < 0)
exit(1l);

}...

s ottt pmopet va amotuxeL n open()?

16
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open() — Anuovpylo veou apyeiou

/
0’0

2Tnv nepimtwon auth n open() mpEneL va KAAELTal Ye 3 oplopata:
» int open(char *path, int flags, mode_t permissions);
» Avapeoa ota flags mpénel va untdpxel to O CREAT.

» OAa ta dadopa flags mou xpnoLpomnolovvtal mPEmMeL va yivouv binary OR
(]) petaéd touc. N.x.
> O_WRONLY | O_CREAT

% To O_RDONLY | O_CREAT &&v €xeL oAU vonpa aAAd oviwe Ba
dnuioupynBOel kevo apxeio oto omoio dev purmopol e va ypapoupe
Tinorte...

% Av TO VEO apyeio ou mape va dnplovpynoou e vrtapxel nén, dev Ba yivel
Timote (amAd avolyel to apyeio — avtiBeta amotuyyavel av €xel 600el kat
O_EXCL). Av 6pwc B€loupe va ofnotel to aALo Kat va SnULoOUPYHOOUUE
EVOL VEO KEVO apyxeio aro tnv apyn, mpeneL va dSwooupe kal to flag
O_TRUNC, r.x

> O WRONLY | O _CREAT | O_TRUNC
» H tpitn mapdapetpog kaBopilel TI¢ adeleg mou Ba £xeL TO VEO apyxeLio.

» Av Kal ToAalotepa ATAV £VOC AKEPALOC aplOUoC (Stvotav we okTadLlkoc cuvnBwg),
TIAEoV gilval cuvoAo aro flags.

&

L)

L)

&

L)

L)

)

L)
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lotoplkn napevBeon: creat() yia Snulovpyla veou apyeiou

s H nepinmtwon omnov B€Aoupe va SnULOUPYNOOULE VEO APXELO KoL val
oBnotel To TUXOV MAALO OV UTTAPXEL Elvoll TOOO ouvnBLoUEVN oTtnV
NPAEN TTOU UTTAPXEL ELOLKN ouvapTnon ylo auTo, n creat().

s Elvat AKPIBQZ cav tnv open() povo mou naipvet to 1° kat to 3°
opLopaL.
» int creat(char *path, mode_t permissions);

s Elval oav va kahoUpe tnv open() pe devtepo OpLlopa tov aplBuo:
O_WRONLY | O _CREAT | O_TRUNC

¥ Emopévwe, tnv Eexvape kat Ba xpnolpomnoloUpe povo tnv open()

¥ lotopikn¢ onuaoiac Ko povo.

Parallel Processing Group
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open() — Anuovpylo veou apyeiou

s HkAnon:

» int open(char *path, int flags, mode_t permissions);

s H tpitn mapapetpoc kabopilel TIc adelec o Ba £xeL TO VEO ap)Eio.

» Av KoL TaAaLOTEPA NTAV EVOC AKEPALOC aplOUOC (SvoTav we OKTOSLKOC
ouvnBwc), mA€ov gival cuvoAo amo flags.

» T tn xpron tou amoatteitol #include <sys/stat.h>

O L N W B U O N ©®©

Parallel Processing Group
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Avayvwaon amnod Tov KAToxo
Eyypadn ano tov katoxo
EktéAeon amo Tov KAtoxo
Avayvwon amnod tnv opada
Evypadn ano tnv opada
EktéAeon amo tnv opada
Avayvwaon amd Toug UTTOAOLTTOUG
Eyypadn amno toug urtoAoumoug

EktéAeon amo Toug UTTOAOLITOUG

S_IRUSR
S_IWUSR
S_IXUSR
S_IRGRP
S_IWGRP
S_IXGRP
S_IROTH
S_IWOTH
S_IXOTH

19
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** Emopévwc avti yia 0755, Ba npemel va SWOOUUE:
S TIRUSR | S_IWUSR | S IXUSR | S IRGRP | S IXGRP |
S _IROTH | S _IXOTH
¢ M tnv mepimtwon mou o xpnotn¢ / n opada / ot umodAoutot
EXEL OANEC TIC AOELEC, UTTOPOUE avTioToLXo VoL SWOOUUE
S_IRWXU, S_IRWXG ri/kal S_IRWXO

¢ Emopévwce, To mapandavw cuvtopotepa sival:
S IRWXU | S IRGRP | S_IXGRP | S_IROTH | S_IXOTH

Parallel Processing Group
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Awaypadn apxeiou

** MNa dtaypadn evoc apxelov pumopel va KANOeL n cuvaptnon:
int unlink( char *path );

¢ Av To apyeio gival avolkto &g dlaypadetal apeoa. Oo
Slaypa@el UOALC KAE(OEL.

21
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KAelowo apyeiou

¢ M va kKAeloovpe €va avolyto apyelo, mpemel va KANOel n
ouvaptnon:
int close( int fd );

** Av €xeL mponynBel unlink(), To apxeio Ba dtaypadel peta
TNV KARon tn¢ close().

Parallel Processing Group
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pad Lo oto apyeio

s Na ypayguo (amoBrikevon) oto apxeio:

size_t write(int fd, void *buf, size_t nbytes);
 Mapadetypa:

int arr[20];

double Xx;

write(fd, &x, sizeof(double));
write(fd, arr, 15*sizeof(int));

¢ Emuotpedel to mAnBoc twv bytes mov ypadtnkov i aApvNTLKO CE
nepintwon AaBouc.

s Mpenel mavta va yivetal EAsyyoc tn¢ Tiunc erntotpo@nc!!!!
» Alokocg elval, mpofAnuata mapouvotaloviad...
» Mepikec popecg dev ypadovtal OAa ta bytes, mpenet va Eavaypaloupe ta
uTtoAoLna.

23
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Alafoaopa amo apyeio

s Mo daBaopa amno to apyeio:
size_t read(int fd, void *buf, size_t nbytes);

¢ Emiotpedel to mAnBoc (>0) twv bytes mov StaBaoctnkayv, 0 yia
EOF, apvntiko (<0) og nepintwon AdBoug. Mapddetyua:

int arr[20];
double x, sum = 0.0;

read(fd, arr, 15*sizeof(int));

while ( (n = read(fd, &x, sizeof(double))) > 0 ) {
sum += X;

}

if (n < @) { perror("Problem: "); exit(1l); }

if (n == @) /* EOF - End of File */
close(fd);

24
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2XETIKN B€on apyeiov — Iseek()

** H B<€on tou apyelou peta to open() eival oto apyiko byte tou( #0).
» Av €xoupe dwoel O_APPEND avapeoa ota flags tng open(), Ba sivai
OMECWC LETA TO TEAEUTALO byte ToU.
s Mmopoupue va aAAaéoupe tn O€on pe tn ocuvaptnon lseek():
off_t lseek(int fd, off_t pos, int whence);
(to off_t Baowad ival évac long int)
s Ermiotpedel tn véa BEon.
** 210 pos Sivoupue mooa bytes va nmpoxwpnost
** To whence gival €va amno:
» SEEK_SET wote n anodAutn véa B€on va umtoAoyiletal amnod tnv apxn Tou
apyxeiou
» SEEK_CUR wote n véa B€on va umoAoyiletal amo tnv tpExouca B€on Tou
apyxeiou
» SEEK_END wote n anoAutn véa B€on va urtoAoyiletatl anod to TEAog Tou
apyxeiou
s Av n vea B€on eival Eemepva to pEyeboc Tou apxeilov, To apyeio
UEYAAWVEL.

25
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Napadeiypata

off _t currentpos, filesize;

/* NAyaive otnv apxfy */

lseek(fd, @, SEEK SET);

/* MAyaive oto téAog (META to teAeutaio byte) */
lseek(fd, @, SEEK END);

/* Nyoive 4 bytes mpiv */

lseek(fd, -sizeof(int), SEEK CUR);

/* Eupeon tpExouoac O€onc & peyebouc apxeiou oe bytes */

currentpos = lseek(fd, @, SEEK CUR); /* Tpé€xouoa 6€on */
filesize = lseek(fd, ©, SEEK END); /* Zto téAlog */
lseek(fd, currentpos, SEEK SET); /* [Upva kel mou roouv */
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Abeloopa TPOoWPLVAC LVAUNG

s Kata to ypay o, dev eyypaovrtal oAa ausoo oto dioko (oto
close() e€aodaliletal otL OAa Ba ypadtouv).
» TomoBetolvtal 0 «TPOCWPLVI KVALNY KoL ypadovTtal arnod to
AELTOUPYLKO cUOTNUA KATIOTE APYOTEPQ
» o Adyoucg taxUuTnTog
s Enmeldn punopel va ylvel KATL Kat va unv mpoAaBouv Kal
ypodtouVv Ta SeSOUEVA UTOPEL KATIOLOC VAL XPNOLLLOTIOLOEL
Tn ouvaptnon:
void sync();
» [padel OTL Sev €xel ypadTel akopa oto SLOKO, yla OAa To avoulyta
apxeio, OUwWC.
“* H ouvaptnon:
int fsync(int fd);
» [padel OTL Sev €xel ypadtel akopa oto SLOKO, yLo TO CUYKEKPLUEVO
OPXELO.

Parallel Processing Group
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2UYXPOVIOUEVEC EYYPODEC

¢ MNa va yivetal mavta adpeon syypadr otov diloko Ba mpemel
kKata to open() va dSwooupe kat to flag O_SYNC
» Napadeyua:
fd = open("/tmp/temfile", O RDWR | O SYNC);

¢ Ouolaotka Ba kaAeltal avtopata n fsync petd anod kabe
gyypodn UE TNV write.

¢ Elval o a.odpalec aAAQ TToAU 1o apyo!

Parallel Processing Group
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Avadika apyeia / apxeio KELEVOU

* Mowa Ba lval Ta TeEpLEXOUEVA TWV

apxeiwv txtfile kot binfile?

##include <stdio.h>

int main() {
FILE *fp;
int x = 1454654714;
fp = fopen("txtfile", "w");
fprintf(fp, "%d", x);
fclose(fp);

return 0;

I | ‘ | UNIVERSITY OF IOANNINA

#include <unistd.h>
#include <fcntl.h>
#include <sys/stat.h>

#define Create (O _WRONLY|O CREAT|O _TRUNC)
#define UserRW (S_IRUSR|S_IWUSR)

int main() {
int fd;
int x = 1454654714;
fd = open("binfile", Create, UserRW);
write(fd, &x, sizeof(int));
close(fd);
return 0;

} )
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Avadika apyeia / apxeio KELEVOU

** To txtfile Ba mepLexel:
$ cat txtfile
1454654714

o [oe;
» Aot ypadaue yapaktripe, #include <stdio.hs
akpLlBwc onwce Ba epdavidoviav
Kol otnv 004vn.
» To peyeBocg tou apyxelou efaptatal
aro to mAn6oc twv Yndiwv tou
X!

int main() {
FILE *fp;
int x = 1454654714;
fp = fopen("txtfile", "w");
fprintf(fp, "%d", x);
fclose(fp);

return 0;
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Avadika apxela / apyxela KELpEVOU

¢ To binfile Ba mepLexel:
$ cat binfile
VDl

o [oe;

» AlotL ypayape bytes
(mMBovwe pn EKTUTIWOLUOL)
akpLBwc onwc ivat
amoBnKevpEva OTN

[ 4

pvnun.

» To peyeboc Tou apyelov
Ba eival mavta 4 bytes,
000 TILAVEL EVOC OKEPOLOG
OTN UvAuUN.

Parallel Processing Group
| UNIVERSITY OF IOANNINA

#include <unistd.h>
#include <fcntl.h>
#include <sys/stat.h>

#define Create (O WRONLY|O CREAT|O _TRUNC)
#define UserRW (S_IRUSR|S_IWUSR)

int main() {
int fd;
int x = 1454654714;
fd = open("binfile", Create, UserRW);
write(fd, &x, sizeof(int));
close(fd);
return 0;

} L
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Avadika apxela / apyxela KELpEVOU

% 2TO opXELa KELLEVOU OUOLAOTIKA WOV E akptBwc oTL Ba TUTWVOLE Kol
otnv odovn, EVw
» ota duadlka apxeio cwloupe akptBwc OTL UTTAPXEL OTN UVAUN TOU UTTOAOYLOTH.

% To Suadlka apxeia Telvouv va eilval TILo PLKPA KoL Apal TTLo Yypriyopa otnv
TIPOOTIEAOLON TOUC
» XprouLo OTav €XOUE TIPOYHATIKA LEYAAQ apXeia

¥ To Suadika apyeia dev eival eUkoAa avayvwaolpa Kol HeTadEpoLua
(portable)
» T petadpepoipa apyela ouvnBwe xpnoLpomoloUe apxeia Kelpévou (m.y. html).

» Opwg, yla Jelwaon XpOvou ETMKOLVWVIOC XpNOLULOTIOLOUUE CUUTTLECUEVD apPXELD, T
orola givat oxedov mavta Suadika.

% Kamola 16 apxelwv eivat povo duadika (jpeg, mp3 KAT).

% Karmoleg Aettoupyiec touv ovotripatoc (m.x. sockets) eival StaBeoipec povo
HEow Suadlkwv apyeiwv.
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