A1adiEpyaciakn €NIKOIVWVIA
(inter-process communication IPC)



2UVEPYaAaoia avapeoa o€ OIEPYATieC

e [a aopaheia/avetapTnaoia, To AZ e€ac@ailel
nANpPn anopovwaon avaueoa oTiC OIEPYATIES

e TiyiveTal av Kanoiec dlepyaciec eMBUPOUV va
ouvepyaoTouV / aAAnAenidpacouv PeTa&u Touc;

e To AZ napexel €I01KoUC UNXavIoPoUC ENIKOIVWVIAC
LUEOW TWV OMNoiwV dIAPOPETIKEC OIEPYATIEC UMNOPOUV
va aAMnAenidpacouyv / oTeilouv dedopeva

e inter-process communication (IPC) mechanisms
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IPC mechanisms

e Apxeia — files
o BAENE NponyoUueveC OIAAEEEIC
e Aywyoi — pipes
e po&EC bytes piac kateuBuvonc
e Ynodoxeic — sockets
e unix domain sockets, Internet domain sockets
e datagram sockets, stream sockets
e QUpPEC UNVUPATWV — Message queues
e anooToAn/napaiapn opadonoinuevwy bytes
e Koivoxpnotn pvnun — shared memory
e ypayipo / diaBacua an’ eubeiac oTnv / ano TNV Pvnun
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Aywyoi/ZWANVEC
(Pipes)
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T1 €ival evac aywyoc;

e Mnyaviopoc/ouokeun enikoivwviag SlIEPyaAciwyV
e MeTadoon piac pong ano bytes (os yia kateuBuvon)

e First-in-first-out (FIFO): Ta bytes Byaivouv ano
TOV aywyo HE TNV idla G€Ipa PE TNV onoia Pnnkav
e gival yia anoBnkn FIFO peoa oTo ASITOUpYIKO

e 'AKPO YPAWIHATOG: «unaivouv» Ta 6ed0oUEVA
e 'Akpo diapaopaToc: «Byaivouv» Ta dedoPEVA
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diepyaaia P1 diepyaaia P2
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[MpooneAacn aywyou

e [a kabe €va ano Ta dUo akpa Tou aywyou
ENIOTPEPETAl EEXWPIOTOC NEPIYPUAPEAC APXEIOU

e Mpawipo oTov aywyo: write
e AiaBaocpa ano Tov aywyo: read
e KAgiowgo nepiypagea: close

e Ioxuouv noAAG ano ooa noén yvwpiloupe yia To
vpayipo/diapacpua dedopevwyv og/ano apxeia diokou

e YNApxouv OPWC KAl GNUAVTIKEC OIAMOPEC ...
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read, write, close OE QYywyO

e H read anopakpuUvel Ta bytes ano Tov aywyo

e H read pnAokapeil av dsv unapyouv bytes peoa
oTov aywyo (JExp! va ypagTouv bytes oTov aywyo)
e 0 AYWYOC OEV £XEl «TENOC» — OUWC, BAENE close
e Hwrite HMAOKAPEI AV O AYWYOC EXEI YEUIOEN
(MEXP! va diaBacTouv/anopakpuvBouv kanoia bytes)
e 0 AYWYOC EXEl NEPIOPICHEVN XWPNTIKOTNTA
e Hclose £EXEl NOPEVEPYEIEC

e av KAeioouv OAoI Ol NEPIYPAPEIC avayvwaons ToUu aywyou
(dev unapxel kaveic va d1aBacel), N write ANOTUYXAVEI

e AV KAEIOOUV OAOI OI NEPIYPAPEIC YPAWINATOC TOU aywyou
(dev unapyel kKaveic va ypawel), N read enioTpePpel 0

e Aev unooTtnpileTain lseek — yiaTi;
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AvwvUpol aywyol

e 1int pipe(int f£d[2])
e AnUIOUPYEI EVAV AVMOVUHO aywyo

e O nepiypageac yia To aKpo avayvwong
anoBnkevueTal oTo £d[0]

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

e O avWVUPOC aywyoc £XEl MPOC®PIVI UNOOTACN
e KaTaoTpePeTal auTopaTa oTav KAEIOEl Kal
0 TEAEUTAIOC NEPIYpAPEAC NAVW OTOV AYWYO
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int main(int argc, char *argv[]) {
int f£fd[2],n,1i;

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

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

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

i1f (res != sizeof(int)) { return(l); }
}

return (0) ;

}

close (fd[1l]); /* close pipe write end */
(1

while ) |
res read (£fd[0], &n, sizeof (1int)) ;
if (res == 0) { break; }
i1f (res != sizeof(int)) { return(l), }

printf ("parent: read %d\n",n);

}

return (0) ;
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int main(int argc, char *argv[]) {
int pid, £fd[2],v1,Vv2, sum;

vl = atoi(argv[1l]):;
v2 = atoi(argvi[2]);
pipe (£d) ;

if (! (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) ;

}

write (£fd[1], &vl,sizeof (int)) ;
write (fd[1l], &v2,sizeof (int));
walt (pid, NULL,O) ;

read (£fd[0], &sum, sizeof (int) ) ;
printf ("parent: read %d\n", sum);
return (0) ;

}
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dlepyaaia yoviog

file descriptor table
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dlepyaocia yoviog pipe

file descriptor table

!

access
structure

\ 4

—>

+ access
structure
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dlepyaaia yoviog

file descriptor table

<--F- W
<----

A 4

access
structure

A 4

—>

:%> access
structure
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~ 0lEpyacia yoviog

/
/
I

file descriptor table

<--t-- W
<--F-- B

A 4

access
structure

A 4

—>

+ access
structure

|
I
I
I
|
|
fork |
|
|
|
|
\

\
\

\
\

1

|

file descriptor table

L
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dlepyaocia yoviog 3 4
G
file descriptor table
access :LT> :%> access
structure structure
file descriptor table
SN
diepyacia naidi 3 4

MpoypappaTiopog 11

16

lalis@inf.uth.gr



write

4

dlepyaaia yoviog 3
y

file descriptor table

acc access
structure

A

file descriptor table
/

-—t=>

AN

diepyaocia naidi read 3

MpoypappaTiopog 11 17 lalis@inf.uth.gr



dlepyaaia yoviog

read

file descriptor table

<-a-- W
<----

A 4

dCCesS

structure

A

file descriptor table
/

-—t=>

diepyacia naidi
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AvakaTteuBbuvon 100dou/E0d0u

e Ta akpa Tou aywyou npooneAalovTal HEOW
NEPIYPAPEWVY APXEIWV, ONWC KAl EVa APXEIO

e Mnopei va yivel avakateuBuvaon TnG KabiEpwPEVNC
E/E evOC NpoypAuUaToc o€ evav aywyo, NEow dup?
e ONWC YiVETAl avakaTeuBuvon o€ apyeio

e AvTi TO npoypappa va diaBalel dedoueva ano 1o
TEPUATIKO, Unopei va Ta diaBadel ano evav aywyo

e AvTi TO Npoypappa va ypagel dsdopeva 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 str[64];

pipe (fd);

1f ('fork()) {
dup2 (£d[1],STDOUT FILENO); /* redirect stdout */
close (£fd[0]); close(fd[1l]); /* close pipe ends */

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

return (0) ;

dup2 (£d4[0], STDIN FILENO); /* redirect stdin */
close (fd[0]); close(fd[1l]); /* close pipe ends */
while (scanf ("%s",str) != EOF) {

printf ("%$s\n", str) ;
}

return (0) ;
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dlepyaocia yoviog 3 4
v v
file descriptor table
v ¢ A 4 v
access access + + access access
structure structure structure structure
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-~ — Olepyaaia yoviog

fork ,

/
/
/

file descriptor table

<--F- W

<--L- b

~ = diepyacia nadi
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v ¢ A 4 v
access access + + access access
structure structure structure structure
\\ %
\ file descriptor table —

\ / NN
\ C
\ 1 1

3 4
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access
structure

A

dlepyaaia yoviog

/7~ N\

file descriptor table /

dup2 3 4
5

i

v

access
structure

—>

+ access
structure
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dlepyaaia yoviog close 3 4 close
v v
file descriptor table
¢ \ 4 v
access access + + access access
structure structure structure structure
file descriptor table —
/ Py
diepyaocia naidi close 3 4 close
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dlepyaaia yoviog

file descriptor table

A 4

A 4

access access + + access access
structure structure structure structure

A

=

yY A l
=

file descriptor table '

diepyacia naidi
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dlepyaocia yoviog scanf

file descriptor table

4

access access
structure str

S5 access
structure structure

A

A

file descriptor table
/

diepyacia naidi printf
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Enwvupol aywyoi

e 1nt mkfifo(cons char *path,mode t perms);
e AnNUIOUPYEI EVAV ENWVUHO aywyo
e TO OVOMA Kal ol adelec divovTal Onwc yia Eva apxeio
e 1 KANON anoTuyyAvel av 0 aywyoc unapyel non
e H 6n|J|pupyia neplypa(péw\{ yia Ta (':lea YpayiuaTog
Kal avayvwonc ToU aywyou YIVETal HECW TNC open
e AKPO AVAYVM®ONG: JE O RDONLY (HMAOKApPEI av dev
unapyel avoiXTo AKPOo yPawiuaToc yia ToV aywyo)
e AKPO YPAWIHATOG: JE O WRONLY (MnAokapel av Oev
unapyel avoixTo Akpo avayvwaong yia Tov aywyo)
e O ENWVUNOC aywyoc £XEI HOVIMN UNOOTACN
o KaTaoTpepeTal pnTa PE unlink ONWC Ta APXEIA
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XpNoIUOTNTA ENWVULOU aywyou

e [1POCUPPWVNUEVO «KAVAaAl/ouXvOTNTa» ENIKOIVWVIAC

e Mnopei va xpnoiuonoinBei yia Tnv uAonoinon
oxnuaTtwv enikoivwviac client-server

e Onoladnnote dlEPyacia YNopPE va avoiEel evav
NeEPIYpagea 0To AKPO avayvwong ypawiuaToc
TOU aywyou

o XpeialeTal KATAAANAOC OUVTOVIOHOC O€ NMEPINTWON
nou NoAAec diepyaaiec eniBupouv va ypayouyv /
diafacouv TauToXpova oTov / ano ToV aywyo
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int main(int argc, char *argv([]) {
int fd,n; char str[N]; server

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

while (1) {
fd = open(argv[1l],0 RDONLY); /* open pipe read end */
if (fd < 0) { perror("server: open"); return(l),; }
while ((n = read(fd,str,N-1)) > 0) {
str[n] = '\0'; printf("server read: %s\n",str);
}
if (n < 0) { perror("server: read"); return(l); }

printf ("server: end of input\n");
close (fd) ;

}
}

ingnﬁaig(i?t argc, char *argv[]) { client
fd = open(argv[1l],0 WRONLY); /* open pipe write end */
1if (fd < 0) { perror("client: open"); return(l); }
for (i=1; i<argc; 1i++) {
write (fd,argv[i],strlen(argv[i]))

}

return (0) ;




