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Ynodoxeic

o EidIkEC DOMEG O1adIEpYaTIaKnG EMNIKOIVWVIAC

e [poonehalovTal NEOW MEPIYPUAPEWV APXEIWV
e BAEnE read, write, close Kal avakateubuvon E/E

e Ynapyel duvatoTnTa Kabopiopou Tou eNBupnToU
TUMOU Kal NP®WTOKOAAOU EMNIKOIVWVIAC

e Unix sockets: Tonikn enikoivwvia avapeoa
o€ OlEpyaciec nou ekteAouvTal atov idio H/Y
e TOMIKOG XEIPIOKOC ano TO AEITOUPYIKO

e Internet sockets: (dia)dikTuakn enikovwvia

avapeoa o€ dlepyaciec o€ d1Ia@OPETIKOUC H/Y

e XPNOILONOIOUVTAl CUYKEKPINEVA NPWTOKOAAA €MIKOIVWVIAC NOU
gival aveEapTnTa TOU EKACTOTE AEITOUPYIKOU OUOTHMATOC

MpoypappaTiopog 11 2 >nUpog AAAng
THMMY, MavenmioTnuio O@socaliag lalis@iuth.gr



Anuioupyia unodoxea

int socket (int domain, 1int type, 1nt protocol);

e To domain kaBopilel To eMBUPNTO NAaicio / nedio TNC

ENIKOIVWVIAC
« AF UNIX yia Unix sockets
« AF INET yia Internet sockets

e To type kaBopilel TOv €NIBUPNTO TUMO TNC ENIKOIVWVIAC
- SOCK STREAM yia a&§ionioTtn por) dUo KaTeubuvoewyv
« SOCK DGRAM yia avag§ioniorn Jeradoon SIakpITwV JNVUPAaTwV

e To protocol kabopilel TO NPWTOKOAAO E£MIKOIVWVIAC

e unopei va apebei avoixto/anpoadiopioTo (TIUN 0) onoTe EMNIAEYETAl auTONATA

TO NPOKABOPIOPEVO NPWTOKOAAO yia Tov ouvduaouo nou NPOoKUMTEl ano To
domain Kal TO type Nou OIvovTal WG NAPANETPOI
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Baoika €idn unodoxewv

Datagram sockets
e MeTadoon dIAKPITWV MNVUHATWOV
e Aev divetal eyyunon a&ionioTiag/osipac napadoonc

Stream sockets
e MeTadoon piac poncg OOOHEVMV

e A&lonmioTa kal pe osipa FIFO
e (01O Nveupa evoc FIFO pipe

e H pon eival dinAng kateuBbuvong (full duplex)
e AnaiTeital cuvdeon avaueoa o€ OUO UNodOXEIC
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>UCYETION UnNodoxea e ovoua/dleubuvon

int bind(int sockfd,
struct sockaddr *addr,

size t addrlen)

e JuoXeTiCel evav unodoxea PE OTOIXEIA EMIKOIVWVIAC

(d1€UBUvVON), WOTE AQUTOC va WMOPEI va EVTOMNIOTEI
e ano AAAec dlEpyaacieg

e Ta nepiexopeva TnE OouNC struct sockaddr
eEapTwvTal ano To domain TOU UNOOOXEA

e KAOe domain PNOPEi va €l0ayel S1APOPETIKI OOMN
yla Ta anairoUPevVa GTOIXEI ENIKOIVWVIAG
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Aieubuvoeic Unix domain sockets

struct sockaddr un {
sa family t sun family; /* AF UNIX */
char sun path[108]; /* pathname */
b

e To sun family NPENEl va €ival AF UNIX

e TO sun path NEPIEXEI Eva OVOMa/HOvVONATI
OTOV XWPO OVOUATWV TOU OUCTNHATOC apXEiwV
e ONWG YIa apxEia Kal ENWVUHOUC aywyouq

e MeTA TNV XpPNon, TO OVOUA NPENEI va Anouakpuveoei
e ONWCG YIa apxEia Kal ENWVUHOUC aywyoug
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Datagram sockets
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A€ITOUPYIKOTNTA

e Ava&ionioTn PETAPOPA HNVUHATOV
e best effort

o Acev ¥peialeTal (anapaiTnTa) Kanoia «ouvoeon»
HETA&U TwV UNOJOXEWV NOU XPNOIMOMNOIoUVTAl
yla auTn TNV €NIKoIvwvia

e O i010¢ UNOOOXEAC UMOPEI Va XPNoINonoInoOEi
yia Tnv Jetadoon/napaiafn PNVUPaTwyV
npoc/ano dIaPopPETIKOUC UNMODOXEIC

e KaBe pnvupa eivail diakpiTo ano Ta unoloina
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datagram
socket
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P1 P2

(anooToAEqC) (napaAinTnc)
O O
socket © © socket
bind < @ bind
sendto © O recvfrom
close © © close
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ANOCTOAN PNVUPATOC

ssize t sendto(int sockfd,
const void *buf, size t len,
int flags,
const struct sockaddr *addr,

socklen t addrlen);

e >TEAVEI TO PNVUPA buf PeyeBouc len oTnv dieubuvon
addr nou OiveTal ue TNV idla popPn onNwc oTnV bind
e Av 0 unodoyxeac «ouvoeDei» (MEOW connect) O€ HIA

OUYKEKpPIPEVN OleuBuvan, N addr PNOpPEi va €ival NULL N
xpnolgonoleital n Asiroupyia send (Nou Ogv dEXETAl WC

napapeTpo kanoia dieuduvon)
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MapaAaPn pnvupaToc

ssize t recvfrom(int sockfd,
void *buf, size t len,
int flags,
struct sockaddr *addr,

socklen t *addrlen);

e MnAokapel YeXp! va napaAn@Oei To ENOPEVO PNVULQ,
nou anoBbnkeUETal 0TO buf PE PEYIOTO PEYEDOC len

e H d1eUBuvon Tou anooToAea anobnkevseTal oTNV addr

e Av dev gival eniBuunTn n napaiapn Tng dlieubuvonc, n addr
LMopEi va €ival NULL ) XpnoidonolgiTal N recv (nou Ogv

enioTpePel Olelbuvan)
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int main(int argc,
int s, n, count;
struct sockaddr un addr;

char *argv[]) {

count = atoi(argv([2]);

s = socket (AF UNIX, SOCK DGRAM, O0);

addr.sun family = AF UNIX;

strcpy (addr.sun path, argv([l]);
do {
printf ("sending ...\n");
n = sendto (s, &count, sizeof(int), O,
(struct sockaddr *) &addr, sizeof (addr));
1if (n <= 0) { perror("send"),; break; }
printf ("sent value %d (%d bytes)\n", count, n);

} while (--count > 0);
close(s) ;

return (0) ;

client
(sender)
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int main(int argc, char *argv[]) { ‘
int s, n, val;

struct sockaddr un addr; server

(receiver)
s = socket (AF UNIX, SOCK DGRAM, O0);

addr.sun family = AF UNIX;
strcpy (addr.sun path, argv([l]);
bind (s, (struct sockaddr *) &addr, sizeof (addr)):;

do {
printf ("receiving ...\n");
n = recvfrom(s, &val, sizeof(int), O, NULL, NULL);
if (n < 0) { perror("receive"); break; }
printf ("received value %d (%d bytes)\n", val, n);
} while ((n > 0) && (val != -=-1));

close(s);
unlink (argv[1]):;

return (0) ;
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Stream sockets
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A€ITOUPYIKOTNTA

e AElONIOTN PETAPOPA PONC OEDOHEVWV
e unopei va gival Tautoxpova dinAng kateuBuvaonc (full duplex)

e AnaiTeiTar cUVOEOT) AVAPETA OTOUC OUO UNODOXEIC
e N MIa NAEUPA avapEVEl/ anodEXeTal TV oUVOEon
e 1 aMn NAgupa aiTeital/dnuioupyei TNV oUVOEoN

e >TNV NAEUPA NOU anodexeTal TNV cUVOEDN
dnuioupyeital (auTopaTa) evag VEOC UNodOXeAC

e KaBe ouvdeon €ival aveEapTnTn ano TIC UNOAOINEC

e 'Evac ouvdedeuevoc unodoxeac MNopei va
xpnoiuonoinBei yia Tnv petadoon/napaiafn
OeOOUEVWV HOVO NAvw ano Tn CUYKEKPIMEVN OUVOEDN

MpoypappaTiopog 11 16 >nUpog AAAng
THMMY, MavenmioTnuio O@socaliag lalis@iuth.gr



stream
socket

Com— ()
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P1 P2

(anooToAEqC) (napaAinTnc)
O O
socket © © socket
bind © bind
@ listen
T T dnuioupyia
connect @ O accept » e Uy
send/recv O< =@) recv/send
close © © close
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Aladikaaia ouvdeonc

int listen(int sockfd, 1int backlog);

e MpoBson anodoxnc aITnoswy yia ouvOeon

int accept(int sockfd,
const struct sockaddr *saddr,
size t *saddrlen) ;

e Anodoxn (enopevnc) ouvoeonq

e AnoBnkeuaon dieUBuvong TNE anevavT NAeupac

e EnioTpepel vEO uNOdOYEA yia TNV OUVOEDN

int connect (int sockfd,
const struct sockaddr *addr,
socklen t addrlen);

e ZUvOeoN ME HIO 0UYK€KpI|J€VI’] dleubuvon
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AnocoToAn kar napaAapn dedoUEVWV

e AnooToAn: send (write)
e MapalaBn: recv (read)

e YQIOTATAl «HOVIUN» GUVOEON avapeoa oTouc duo
UNodOXEIC

e O anooTtoAeac dev xpelaleTal va npoaodlopilel
kKaBe popa (ek veou) Tnv OleUBuvON Tou NapainnTn
e O napaAnnTnc dev xpeialeTal va napalaupavel
KaBe popa (ek veou) TNV OlIEUOUVGON TOU ArNOCTOAEC
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int main(int argc, char *argv([]) {

}

int s, n, count;
struct sockaddr un addr;

count = atoi(argv[2]);
s = socket (AF UNIX, SOCK STREAM, O0);

addr.sun family = AF UNIX;
strcpy (addr.sun path, argv([l]);

connect (s, (struct sockaddr *) &addr, sizeof (addr)):;

do {
printf ("sending ...\n");

n = send (s, &count, sizeof (int), 0);
if (n <= 0) { perror("send"); break;

printf ("sent value %d (%d bytes)\n",
} while (--count > 0);

close(s) ;

return (0) ;

}

count,

client
(sender)

n);
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int main(int argc, char *argv([]) { |
int s, s2, n, val; server
struct sockaddr un addr; (receiver)

s2 = socket (AF UNIX, SOCK STREAM, O0);
addr.sun family = AF UNIX;

strcpy (addr.sun path, argv(l
bind(s2, (struct sockaddr *)

4

1)
&addr, sizeof (addr));
listen(s2, 0);

do {

s = accept(sZ2, NULL, NULL);

printf ("new connection ...\n");

do {
printf ("receiving ...\n");
n = recv(s, &val, sizeof(int), 0);
if (n < 0) { perror("receive"); break; }
printf ("received value %d (%d bytes)\n", val, n);

} while ((n > 0) && (val != -=1));
close (s) ;
} while (val != -1);

close (s2);
unlink (argv[1l]);

return(0) ;

}
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Enikoivwvia navw ano OIKTUO
ue UDP/IP kai TCP/IP sockets



AIKTUG UNOAOYIOTWV

Local area networks
o JXETIKA MIKPEC ANMOCTACEIC
e Ethernet, WiFi

Metropolitan / wide area networks
e MeTpiec anooTacelC (MOANG)
o FDDI, WiMax

Global networks
e [AavnTIKn KAiJaka
e Internet, 4/5G
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Enikoivwvia navw ano 1o OIKTUO

e Ol NEPICOOTEPEC TEXVOAOYIEC DIKTUWV UNMOAOYIOTWV
unooTtnpidouv Tnv anootoAn/napaiapn NakeETwv

e TA MNAKETA OTEAVOVTAI OE OUYKEKPIUEVEC BIEUBUVOEIG

e KABe UNOAOYIOTNG £XEl B1APOPETIKN dIEUBUVON
(TouAayioTov, o€ €ninedo TonikoU JIKTUOU)

e Ta NAkeETa PNopei va xabouv
e npoBARuaTa HETAdoonc Navw ano To PUOIKO HECO
e npoBAnuata dpopoioynonc (yia diadikTua)
e npoBAANATA anoBnKeUoNC o AEITOUPYIKO

e 'Eva pnvupa pnopei va onacel o€ NakeTa, Kai va
enavacuvapuoAoynBei apyoTtepa (oTov NPOOPICHO)
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Apalpson @ M

[lpoayuarikotnra 0?))
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>T0IBeC NPWTOKOAWV

e [1a Aoyouc dounuevNC avanTuénc, n AEITOUpYIKOTNTA
£MIKOIVWVIAC UAOMOIEITAl GUVNOBWG O OTPpWHATA

e KaBe otpwpa somialel otnv eniAuon / dlaxeipion
OUYKEKPIMEVWV NPOPBANUATWV ENIKOIVWVIAG
e e Baon TNV ASITOUPYIKOTNTA TWV MO XAUNAWV OTPWHATWY

e To orpwpa N BacileTal oTo «kaTW» oTpwHa N-1
o [lapexel AsIToupyIkOTNTA OTO «Navw» oTpwua N+1

e MIAQUE VIa HIa OTOIBA NPWTOKOAA®V
e ISO-0SI, Internet protocols, KTA
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H oToifa Tou OSI & npwTokOAwV Internet

TCP:

- port-based local addressing

- reliable byte stream

- bidirectional data transfer

- error checking via checksums

- sequencing, flow control, buffering

UDP:
- port-based local addressing
- unreliable messages, up to 64K

IP:

- machine addressing, routing

- unreliable messages, up to 64K

- network technology independence
- packet fragmentation / re-assembly
- protocol (de)multiplexing
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YnooThpiEn UDP/IP kai TCP/IP
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UDP/IP & TCP/IP sockets

e la Internet sockets TO domain €ival AF INET

e To NpokaBopIoPEVO NPWTOKOAAO YIa unodoxeic TUNOU
SOCK DGRAM €ival To UDP/IP

e To NpokaBopIoPEVO NPWTOKOAAO YIa unodoxeic TUNOU
SOCK STREAM €ival To TCP/IP

e Q1 01eUBUVOEIC ENIKOIVWVIAC €ival GUVOETEC
e IP address: dieuBuvon pnxavnuartog oTo dIadikTuo
e port number: Tonikdc apiBuoc BUpac/nopTac
e Q1 apiBuoi Bupac eniTpenouv TNV NoAunAegia
enikoivwviac atov id1o H/Y
e yId NpoypduuaTa nou ekTeAoUvVTal TOMIKG TAQUTOXPOva
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Aieubuvoeic UDP/TCP sockets

struct sockaddr in {
sa family t sin family; /* AF INET */
in port t sin port; /* port number */
struct in addr sin addr; /* IP address */
b7
struct 1in addr
uint32 t s addr; /* encoded IP address */
b7
e To sin family NPENEl va €ival AF INET
e TO sin port NEPIEXEI TOV APIOPO NOPTAG
e TOo sin addr nepiexel Tnv diIEUOUVON OTO JIKTUO

e Ta bytes Twv apiBuwv noptac kai dieubuvong
npenel va divovTal o€ network byte order
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int main(int argc,
int s, n, count;
struct sockaddr in addr;

char *argv[]) {

count = atoi(argv[3]);
s = socket (AF INET, SOCK DGRAM, O0);
addr.sin family = AF INET;
inet aton(argv[l], &addr sin addr);
addr.sin port = htons(atoi (argv[2]));
do {
printf ("sending An") ;
n = sendto (s, &count, sizeof (int), O,
(struct sockaddr *) &addr,
1if (n <= 0) { perror("send"),; break; }

printf ("sent value %d (%d bytes)\n",

} while (--count > 0);
close(s) ;

return (0) ;

count,

|
client

(sender)

sizeof (addr)) ;

n);
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int main(int argc, char *argv[]) { |

int s, n, val;
struct sockaddr in addr;

server
(receiver)

s = socket (AF INET, SOCK DGRAM, O0);

addr.sin family = AF INET;

addr.sin addr.s addr = htonl (INADDR ANY) ;
addr.sin port = htons(atoi(argv([1l]));

bind (s, (struct sockaddr *) &addr, sizeof (addr)):;

do {
printf ("receiving ...\n");
n = recvfrom(s, &val, sizeof(int), O, NULL, NULL);
if (n < 0) { perror("receive"); break; }
printf ("received value %d (%d bytes)\n", val, n);
} while ((n > 0) && (val !'= -1));

close(s) ;

return (0) ;
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