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>UVEPYAOIia avapeoa o€ OIEPYATIEC

e [a aopahieia/avetapTtnaoia, To AZ e€ao@ailel
NANpPn anoJovwon avapeoa oTIC JIEPYATIES

e TiyiveTal av Kanoiec SlEpyaciec eMBUPOUV va
ouveEPYaoTouV / aAANAENIOPACOUV LETAEU TOUC;

e To AZ napexel €101KoUC HNXAVICHOUG ENIKOIVWVIAG
LUECW TWV OMNoiwV dIAPOPETIKEC OIEPYATIEC UMNOPOUV
va aAMnAenidpacouy / oTeilouv dedopeva

e inter-process communication (IPC) mechanisms
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Mnxaviopoi d1adiEpyaciakng EMKOIVWVIAC

e Apxeia — files
e Aywyoi — pipes

e unnamed pipes, named pipes
e 2Nuara — signals

e £100MOINOCEIC

e Ynodoxeic — sockets
e Unix domain sockets, Internet domain sockets

e Koivoxpnotn pvnun — shared memory
e OUPEC UNVUHATWY — Message queues
e >nuato@opol — semaphores

e OUYXPOVIOWOC / apolBaioC anoKAEIGHOC
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AYWYOG

e Mnyaviopoc/ouokeun enikoIvwviag OIEPYAcIwV

e MeTadoon piac pong ano bytes (os pyia kateuBuvon)

e First-in-first-out (FIFO): Ta bytes Byaivouv ano
TOV aywyo HE TNV id1a G€Ipa Pe TNV onoia hnnkav

e 'Evac aywyoc sivar pia evdiaueon anodnkn bytes
nou Tnv dlaxeipieTal To AZ, pe dUo akpa

e 'AKPO YPAWIHATOC: «unaivouv» Ta 6edouEVa
e 'Akpo diapaopaToc: «PByaivouv» Ta 0edOPEVA
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diepyaaia P1 diepyaaia P2

write read

| 1

o =

ypayipaTog aywyog avayvwong
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diepyaaia P1 diepyaaia P2

read write

1

s N,

ypayipaTog aywyog avayvwong
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[MpooneAaon aywyou

e [a kabe €va ano Ta dUOo Akpa Tou aywyou
ENIOTPEPETAI EEXWPIOTOC MEPIYPAPEAC APYXEIOU

e Mpawipo oToV aywyo: write
e AlaBaopa ano Tov aywyo: read
e KAciowgo nepiypagea: close

e Ioxuouv NoAAG ano ooa non yvwpiloupue yia To
vpayipo/diapacpua dedopevwv og/ano apxeia diokou

e YNApYOuVv OJWC KAl GNUAvTIKEC OIaPOPEC ...
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read, write, close O€ Qywyo

H read anopakpuvel Ta bytes ano Tov aywyo

H read pnAokapel av dsv unapyouv bytes peoa
oTov aywyo (Jexp! va ypagTouv bytes oTtov aywyo)
e OMWC, BAENE close
H write HNAOKAPEI AV O AYWYOC EXEl YEUIOEI
(Mexp! va dlaBacTouv/anopakpuvbouv kanoia bytes)
H close €xel OIAPOPEC «MAPEVEPYEIECH
Av KAgioouv OAOI 01 MEPIYPAPEIC YPAWIUATOC TOU
aywyou kal Oev unapyouv bytes peca oTov aywyo,
N read emoTPEPEl 0 (TOTE KAl HOVO TOTE)
Av kAgioouv OAoI O NEPIYPAPEIC avayvwaonc Tou
aywyou, N write AMOTUYXAVEI
e OTEAVETAI ORpA OTNV 5I€pYCIOICI nou odnyei oTov T£p|.l(lTIO'|.IO NG
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Avwvupol aywyoi

e Int pilpe(int f£d[2])
e ANUIOUPYEI EvaV AVOVUHO aywyo

e O NepIypa@eac yia To akpo avayvmonc
anoBnkeueTal oTo £d[0]

e O nepIypagpeac yia To aKpo ypawihaToc
anoBnkevueTal oTo £d[1]

e O avWVUPOC aywyoc £XEl MPOC®PIVH UNOoTAoN

e KataoTpepeTal auTopaTa OTav KAEioel Kal
0 TEAEUTAIOC NEPIYPAPEAC NAVW OTOV AYWYO
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int main(int argc, char *argv[]) {
int f£d[2], i, wval, count, n;

count = atoi(argv([1l]);
pipe (fd);
if (!'fork()) {

close (£d[0]); /* close pipe read end */
for (i=1,; i<=count; i++) {

n = write(fd[1l], &i, sizeof (int));

printf ("child: wrote %d (%d bytes)\n", i, n);
}

return (0) ;

}

close (fd[1]); /* close pipe write end */
for (i1=1; i<=count; 1++) {

n = read(fd[0], &val, sizeof (int)):;

printf ("child: read %d (%d bytes)\n", wval, n);
}

return (0) ;

>nipoc AGANnG

10
lalis@uth.gr

MpoypappaTioyoc 11
THMMY, MavenioTrpio Osocaliag



int main(int argc, char *argv[]) {
int f£d[2], i, count, n;

count = atoi(argv([1l]);
pipe (fd);
if (!'fork()) {

close (£d[0]); /* close pipe read end */

for (i=1,; i<=count; 1i++) {
n = write(fd[1l], &i, sizeof (int));
printf ("child: wrote %d (%d bytes)\n", i, n);

}
return (0) ;

}

close (fd[1]) ;
while ((n=read(fd[0],

printf ("parent: read

/* close pipe write end */
&1, sizeof(int))) > 0) {
$d (%d bytes)\n", i, n);

}
{ printf ("parent: no data, bye\n"); }

1f (n == 0)
else { perror ("read"); }

return (0) ;
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int main(int argc, char *argv[]) {
int pid, fdf[2], v1, v2, sum;

pipe (fd) ;

1if (! (pid=fork())) {
read (£fd[0], &vl,sizeof (int)) ;
read (£fd[0], &v2,sizeof (int)) ;
sum = v1+v2;
write (fd[1], &sum, sizeof (int)) ;
return (0) ;

}

scanf ("%sd %d", &vl, &v2) ;
write (£fd[1l], &vl,sizeof (int)) ;
write (fd[1l], &v2,sizeof (int)) ;

waitpid (pid,NULL,0); // tL 6u vivel av degv uvndpyxel autd;
read (£fd[0], &sum, sizeof (int)) ;

printf ("sum is %d\n", sum) ;

return (0) ;
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dlepyaaia yoviog

file descriptor table
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dlepyaocia yoviog pipe 3 4

file descriptor table | |

access + * access
structure structure
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dlepyaaia yoviog

3

4

file descriptor table

A 4

access
structure

A 4

—>

+ access
structure
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~ OlEpyacia yoviog 3 4
/ P

I’ b 4
I file descriptor table
I
, A 4 A 4 A 4
I
I
I A\ 4 A\ 4
: access + * access
fork | structure structure
' |
l ‘
|
\ A A A
\
\ file descriptor table
\ A A
/ ! !
\
\ 1] | ]
A digpyacia naidi 3 4
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dlepyaocia yoviog 3 4

V V
file descriptor table
\ 4 \ 4
access :TL:> :%> access
structure structure
A A
file descriptor table
/ N N
diepyacia naidi 3 4
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dlepyaocia yoviog 3 4 write

file descriptor table

structure

A

file descriptor table
/

diepyaaia naidi read 3 4
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dlepyaaia yoviog read 3 4

file descriptor table

A 4

dCCesS

structure

A

file descriptor table
/ 0

diepyaoia naidi 3 4 write
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AvakaTteuBuvon €10000U/€E0O0U

e Ta akpa (avayvwoncg/ypayipatoc) evoc aywyou
npoonsAadovTal oW NEPIYPAPEWV APXEIWV
e ONWC Kal eva onoiodnnoTe AANO «apxeio»

e Mnopei va yivel avakaTeuOuvon TN KabiEpwPEeEVNG
E/E evOC npoypduuaToc o€ evav aywyo, NEow dup?
e ONWC YIVETAI KAl OE €Eva APXEIO

e AvTi TO npoypaupa va diaBadel dedopeva ano 1o
TEPUATIKO, Unopei va Ta diaBadel ano evav aywyo

e AvTi TO Npoypappa va ypagpel dedoueva oTo
TEPUATIKO, UMOPEI va Ta YPAPElI OE EvaV aywyo
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int main(int argc, char *argv[]) {
int f£d[2], 1, char c;

pipe (£d);

if (!fork()) {
dup2 (£d[1], STDOUT FILENO); /* redirect stdout */
close (fd[0]); close(fd[1l]);

for (1=0; i<argc; 1i++) {
printf ("$s\n", argv[i]);
}

return (0) ;

dup2 (£fd[0], STDIN _FILENO) ;

close (£fd[0]),; close(fd[1l]);

while (scanf ("%c", &c) != EOF) {
printf ("$c\n", c);

}

return (0) ;

/* redirect stdin */

}
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int main(int argc,
int fd[2]; char

pipe (£d);
if (!'fork()) {
dup2 (fd[1], ST
close (£4d[0]) ;

execl ("./add",
return(l) ;

dup2 (£d[0],
close (£fd[0]); cl
while (scanf("oc

printf ("%c C
}

return (0) ;

STDIN FILENO) ;

char *argv/[]) {
Cr

DOUT FILENO) ;
close (fd[1]) ;
"addll, "123",

"456", NULL) ;

; /* redirect stdin */
ose (fd[1]);

&c) = EOF) {
);

/* redirect stdout */
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dlepyaocia yoviog 3 4

V V
file descriptor table
\ 4 ¢ h 4 v
access access + + access access
structure structure structure structure
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fork o= dlEpYACIa YovIOG 3 4
p o
/ VR

/ file descriptor table

I
I v ¢ A 4 v
I access access + + access access
I structure structure structure structure
‘ A A A
\
\
\
\
\ : :
\ file descriptor table
\ AR
\ - ’
N
~ = diepyacia naidi 3 4
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access
structure

A

MpoypappaTioyoc 11

dlepyaocia yoviog dup2 3
N
N
file descriptor table
v !
access + + access 2CCESS
structure structure structure
file descriptor table ' .
/ A YL
N
diepyaoia naidi 3 4 dup2
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dlepyaaia yoviog close 3 4 close

V V
file descriptor table
¢ Y v
access access + + access 2CCESS
structure structure structure structure
A A A
file descriptor table
/ NN
diepyaaia naidi close 3 4 close
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dlepyaaia yoviog

file descriptor table

access
structure

access
structure

A 4

—>

A

A

A 4

dCCess access
structure structure

A

file descriptor table

/

diepyaoia naidi
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dlepyaocia yoviog scanf

file descriptor table

A 4

SS access
Structure structure

access access
structure str

A

file descriptor table
/

diepyaoia naidi printf
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Enwvupor aywyol

 int mkfifo(cons char *path,mode t perms);

e ANUIOUPYEI EvaV ENWVUHO Aywyo
e TO Ovopa Kai ol adeieg divovTal ONWG yia Eva apxeio
e N KANON anoTuyxavel av o aywyog undpxel non

e H 6n|.||pupyia neplypa(péa)\{ yia Ta dea YpawiuaTocg
Kal avayvwonc ToU aywyou YIVETal HECW TNC open

e AKPO AVAYVMONG: JE O RDONLY (pHnAoOkapel av OV
UNApPXel avoIxTO AKPO YPaWiATOoC Vid TOV aywyo)

e AKPO ypawipaTog: Y€ O WRONLY (MnAokapel av dev
unapxel avoixTo Akpo avayvwaong yia ToV aywyo)

e O €NWVUPOC aywyoc EXEl HOVIHN UNOOTAON

e KaTtaoTpeperal pnTa Pe unlink ONWC Ta apxeia
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int main(int argc,
int fd, count;
fd =

1if

open (argv [1]
(fd < 0) {

perror ("client:

return (1) ;

}

count

do {
write (f£d,
} while (—--count

close (fd) ;
return (0) ;

&count,

char *argv[]) { .
client

, O WRONLY); /* open pipe write end */

open") ;

atoi (argv[2]);

sizeof (1int)) ;
> 0);
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int main(int argc, char *argv[]) {
int f£d, wval, n;

mkfifo(argv[1l],S IRWXU); /* create named pipe */

Sserver

while (1) {
fd = open(argv[l], O RDONLY); /* open pipe read end */

1f (£fd < 0) {
perror ("server: open'");
return(l) ;

}

do {

n = read(fd, &val, sizeof (int));

printf ("server read %d (%d bytes)\n", val, n);
} while ((n > 0) && (val !'= =-1));

if (n > 0) {
break;

}
else 1f (n < 0) {
perror ("server: read");

return(l) ;

}

else {
rintf ("server: end of input\n");

close (f£d) ;

}
}

close (£d) ;
unlink (argv[1]):;
return (0) ;
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O<uaTa CuVTOVIOUOU/CUYXPOVIOHOU

e 'Evac aywyoc NNopei va XpnoIYOonoIEiTal TauToOXpova
ano nMoAA£G dlepyacieg
e NOAAEG Olepyaoiec nou embupouy va ypayouyv / dilaBacouv

e [lapopoio NpoBANUa unapyel kai oTNV NEPINTWON
TAQUTOXPOVNC NpooPacnc o€ apyeid

e XpelaleTal CUVTOVIOHOG £TOI WOTE 01 JIEPYATIEC Va
LNV «PNAEXTOUV» UETAEU TOUC PE aveniBuPnTo TPONo
e QUTO IOXUEI KAl yia TO Ypayiuo o€ apxeia dioKou ...

e EI0IkN nepinTwon npoBANNATOC CUYYXPOVIGHOU
e BAEne pabnua Tautoxpovou lMpoypappaTioyou
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