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TCP Emmkoivwvia
[TeAaTtn / EcuttnpeTnTn
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[Tepiexouevo AIGAeCNC

Asgiroupyia rou ESuttnpeTntn
« Anuioupyia Ymodoxn¢ (socket())

o 2uoyxérion AisuBuvoncg ue Yrrodoxn (bind()) & Aoun
AieuBuvonc¢ Ymmodoxnec

« Axkououa/ Amrodoxn s10spxouEvwyY ouvOEaewy (listen(),
accept()),

« Meragopd dedouévwy (read(), write(), send(), recv()),
« KAcgiomuo ouvdeonc (close(), shutdown()),

A&iroupyia rou lNeAarn
« Aitnon ouvdéeong (connect())

« EmmAéov uAotroioUvral ue Tov idio 16170 Ta read(), write(),
send(), recv(), close(), shutdown(), kar socket()
17+18-3



[Tepiexouevo AIGAeCNC

AAAec Xpnoiusc KAnoesic Zuornuarog
 Merarporrn akoAouOiag bytes (little/big endian byte order),

« Xeipiouocg IP disuOuvong, Domain Names, Byte
Processing, KtA (inet_addr(), inet_ntoa()), getpeername(),

gethostname(), gethostbyname(), gethostbyaddr()),
getsockname(), setsockopt(), bzero(), bcopy()),

OAokAnpwuévo lNMapadsiyua EkréAsong
 [lMapadeiyua client-server.
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Anuioupyia YTTo000XNG
(KAqon ZuoTtipartog socket())

Anpioupyia Tou FD gvocg socket.

#include <sys/types.h>
#include <sys/socket.h>

int socket (int family, int type, int protocol);
EmioTpépel Treplypagea apxeiou (uttodoxng) o€ etmituyia r -1 og AaBog

/ fi PF_INET
family Dc\nptmn ' - _;_1;;&‘ Dcmnptmn

- = — —d — —
(JAF_INET Y IPv4 protocols , <7 SocK STREAM o5 | streamsocket |
| AF _INE'.‘T(: IPvé protocals ——> /) AF_UNIX "f::r—:—:"
AF LOCAL™T Unux domain protocols (Chapter 15) | SOCK_DGRAM d atagram soc ket
AP ROUTE | Routing sockets (Chapter 1K) , SOCK_SEQPACKET | sequenced packet socket
' AF_KEY Key socket {Chapter 19) SOCK_RAW raw sSOC k(t

_— . Epag pag £V5IG(p£p£I MOVO O

Protocol ll«crtpmm

Proreoto 1055 | TOP tansport protocor | ouvouaouog AF_INET,

\- ) Es mn«p«r Protoco

1PPRO U-"DP UDP transport protocol SOCK STREAM

| IPPROTO_SCTP | SCTP transport protocol | IPPROTO TCP 18-5

‘AF: Address Famlly “PF: Protocol Family”. PF was used in older versions .



2uoxETion AleuBuvong pe Ymrodoxn
(KAqon Zuotnuatog bind())

« AlgvOuvon = 32-bit IP kai 16-bit PORT
« Yrodoxn = O File Descriptor Tou Socket

_ Aopn TToU TTEPIEXEI TO
< >
#include <sys/types.h IP, PORT (d&¢ eTrépevVN

#include <sys/socket.h> / SIaQAVEIQ)

int bind (int sockfd, struct sockaddr

*server_addr, socklen_t length);
EmoTtpépel 0 o€ emmituyia ) -1 o€ AaBog¢

« Twpa o TTUPAVOG UTTOPEI VO KABoONYNOElI AITAHATO
a1TO TTEAATEC OTN OIEPYATIA UE TO CUYKEKPIMEVO
TEPIYPAPEN UTTOOOXNG!
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Aopn AieuBuvonc YT1TodoxNG
(struct sockaddr)

e [0 va YTTOPOUV OINPOPETIKEC MOPYPEGS
dIEUBUVOEWYV VA TTEPVOUV O€ OUVAPTNOEIC
UTTOOOX WYV, Ol HOPPEC QUTEC KMETATPETTOVTOI»
(casting) o€ pia yevikr doun orevbuvong
utTodoXNC (struct sockaddr).

— OuunOeite, 0TI UTTAPYXOUV TTOAAOI DIAPOPETIKOI
ouvOUaOoMOoi Kal Ba NTav dQUCKOAO va gixaue
OIAPOPETIKI douN yia KGBe ouvdUAOouO.

e 2€ QUTO TO NABNUA Pag eVOIOPEPEI HOVO TO KUKAWMEVO

AF INET AF INETE AF LOCAL AF ROUTE AF KBY
e —— — — - :
SOCK STREAM ¢ 1C P\S(_‘TP TCP|SCTP Yes
- B ! . | . 4
SOCK DGRAM upDP upr Yes
SOCK SEQPACKET SCTP SCTe Yes
SOCK_FAW IPyv4 [Pvé6 Yes Yes
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Aoun Aieubuvaonc YTTo00XNG

(struct sockaddr _in)

« Aoun Ivrepver Aisubuvonc via IPv4 medio
urrodoxwy (struct sockaddr_in 2 <netinet/in.h>)

[* Structure describing an Internet socket address. */
struct sockaddr_in

{

sa_family_t sin_family; [* Address family, e.g., AF_INET */
in_port_t sin_port; [* Port number, e.g., . */
struct in_addr sin_addr; [* Internet IPv4 address. */

%

/* Internet address»
typedef uint32_tin_ad

struct in_addr

{

t; // dnA., évag int: m.x.,, OXOAOC6E39 =» 10.12.110.57

O Aoyog tou avaTtrapiotaral 1o IP €101
TTEPITTAOKA Eival YIA IOTOPIKOUG AOYOUG

(TraAia 1o sin_addr itav union aTro 18-6
TTAnpo@opicc, see p70 Unix Net Prog., 3ED)

in_addr_t s _addr;
3



Aoun Aieubuvaonc YTTo00XNG

(struct sockaddr _in)

2UVETTWC Ba doupe KATI OTTWG TO aKOAouBo OTOV server...

@a e¢nynbouv apyotepa (diacpalilouv

int port = 30000; 0pB6TNTa BIGTAENS TwV bytes)

struct sockaddr _in server;

server.sin_family = PF_INEX; /* Internet domain */
server.sin_addr.s_addr 7htonl(INADDR_ANY); /* My Internet address */
server.sin_port = hton§(port); /* The given port */

/* Bind socket to address */
if (bind(sock, (struct sockaddr *) &server, sizeof (server)) < 0) {
perror("bind"); \ Casting
exit(1); struct sockaddr_in *
} o€
struct.sockaddr* 18-9



2UoXETION AleuBuvong pe YTodoxH

(struct sockaddr_in)

 MTTopoUuE VO QUTOPATOTTOINOOUME TN OladIKaoia
va TTapoupe TNV IP d1euBuvon kai Port yia va
OUOXETIOTOUV UE OUYKEKPIUEVN UTTOOOXN.

« PUBuIon mTediwv oTo struct sockaddr in:

client.sin_port = htons(0);

— ETmAEyel o TTuprivag Eva eAeUBepo port Tuxaia
« KatadAAnAo yia client, AKaTGAANAO yia server yiati TTPETTEI va
exel éva Well-known port

server.sin_addr.s_addr = htonl(INADDR_ANY);

— XpnolyoTtrolgital autopaTta n IP dieuBuvon 1ng
unxavng (default network interface) otnv otroia n
OUYKEKPIMEVN DIEPYOTIQ TPEXEL.

« KatdAAnAo yia client & katdAAnAo yia server.

' Tlpoooxr) eav-éxoupe TToAaTTAG network interface 18-10



TCP Emmkoivwvia
[TeAaTtn / EcuttnpeTnTn

__socket () Anuioupyia Ymodoxrs (File Descriptor)
well-known — _'_ , . .
port bl E-:i () 2uoxériaon AietBuvaong e Yrodoxn
Y . , 3
listeni) AKoUOUQ EITEPYOUEVWY OUVOETEWY
_a_ccep—'__[ r ]
TCP Client v -
) _ - blocks until connection
Anuioupyia Ymodoxris (File Descriptor)socket () from client
. , . _'— connection esgablishment ' , , ,
Aitnon 20véeong | connect [l - T o et Sandaake > Emeéepyaaia ei0ep)ouévng ouvoeang
. B |
Eyypagr AeSopévay -  writel) e data (requesiy L
e read() e Avéayvwaon Agdouévwy
Y |
process request ;
_ ——'—| |
| A - _dg‘_\‘_!’_“fbl——— ——__¥rite() | Eyypagn Acdouévwy
— read () -
, S A |
KAgiouo Ymodoxns | closel) L _t:{}_d:(_)fil'k.,_'“}..,.wdn"n !
T yead() |
B S 1711

close () KAgiono' Yrodoxric



AKOUOMNO EIoEpPXOUEVWV 2ZUVOETEWY
(listen())

2UVROwg 5 (auTtd dev oxeTiCeTal Ye

° K)\r’]OT] O'UO'Tr’] MATOG listen () ToV apIBS Twv TTAPGAANAWY

#iﬂClUde <SyS/SOCket h> OUVOEOEWYV UE TOV OIODETN )

int listen (int sockfd, int num_queued_requelsts);
EmoTtpépel 0 o€ emmituyia ) -1 o€ AaBog¢

* O €§uTTNPETNTAS AVAKOIVWVEI OTI €ival TTPOOUNOG va
OEKTEI AITROEIG OUVOEONG ATTO TTEAATEG.

« QOpiletal yia oupd unkouc num_queued_requests oTov
ITUPNVA TOU ECUTTNPETNTI OTNV OTTOIa UTTOPOUV va
OUCOWPEEUOVTAI AITAOEIC OTTO TTEAATEC YIa oUVOECN OTNV
UTTODOX1] TTOU AVTIOTOIXEI OTOV TrEpiypagéa Sockfd

— Aitnoeig mépa Tou num_queued_requests yivovrai
drop, ETTOUEVWC O TTEAQTNC TTRETTEI va EQVA-ETTIXEIPNTEI
1o 3-way TCPhandshake ortnv mrepirrrwon TCP/IP.

18-12



ATTO000XN EloepxopeEVWY AITNOEWY

(Accept())
« KAnon cuotnuartog accept()

#include <sys/socket.h>

int accept (int sockfd, struct sockaddr

*Incoming_address, socklen_t *length);
EmioTpépel Treplypagea apxeiou (uttodoxng) o€ etmituyia ) -1 og AaBog

« ATtrodoxn £10£pXOHEVN AITNONG OUVOEONC TTOU EXEI
UTTOPBANBEI o€ £va eCuTTNPETNTH OTNV UTTOOOXIK ME
mepiypagéa utrodoxng sockfd.

* [1Anpopopicc yia Tn d1eUBuvon Tou TTEAATN TTOU
OUVvOEONKE ETTIOTPEPOVTAI HEOW TNGS DOUNG
*incoming_address, 10 JE€yg0B0¢ TnN¢ oTToiaC
EMOTPEPETAI OTO *length.

o EmoTpEel Eva vEo TTEPIYPAPEQ UTTODOXNG, O OTTOIOC
TTPETTEI VA XPNOIMOTTOINGEI ATTO TOV ECUTTNPETNT VIA TR8-13
OUVYKEKPIMEVN ETTIKOIVWVIA UE TOV TTEAATN.




TCP Emmkoivwvia

[TeAaTtn / EcuttnpeTnTn

sockat ()

well-known
port
Y

listen()

R S

accept ()

TCP Client —

Anuioupyia Ymodoxn¢ (File Descriptor)

2uoxériaon AietBuvaong e Yrodoxn

AKoUOUQ EICEPYOUEVWV TUVOETEWY

blocks until connection

Anuoupyia Yrodoxrg (File Descriptor)socket ()

from client

i Y - _ET connection establishment ’:
Aitnon 20vdeong L :“_??_r\_'_"_'_" _‘ (TCP three-way handshake) '
. - |
Eyyoagn Asdopévwy =  writel) . data (request) Y
T read()
=
\j
process request
S S
Y data (R‘PDL___ 4 write()
— ead () -
S |
KAcgiaiuo Ymodoxng _ closel) ‘*——?df—’ffk'_"f“}f't‘arr‘.n !
Tl read() |
B A
close()

|

Emeéepyacia eioepyouévng ouvoeons

Avdyvwaon Asdousvwy

Eyypapn Acdouévwv

17414
KAgioiuo' Yroooxns



AITnon 2Uvoeoncg
(Connect())

» ExTeAcital oTov Client, dedopEVOU TOU OTI EXEI
TponynOei n socket()

#include <sys/socket.h>

int connect(int sockfd, const struct sockaddr

*server_address, socklen_t length);
EmoTtpépel 0 o€ emmituyia ) -1 o€ AaBog¢

« Sockfd: FD 1ToU dnuioupynonke atrd Tnv socket()

« const struct sockaddr *server_address: Aicubuvon
Y1rodoxnc Server (IP, Port, Family) akpiBw¢ 01Tw¢
gidaUE KAl VWPITEPQ.

« socklen_t: MéyeBocg Tou server _address

18-15



TCP Emmkoivwvia
[TeAaTtn / EcuttnpeTnTn

TCP Client

Anuioupyia Ymodoxng (File Descriptcplr)socl1'-'-'3t 0

sockat ()

Anuioupyia Ymodoxn¢ (File Descriptor)

well-known

port 2uoxériaon AietBuvaong e Yrodoxn

AKoUOUQ EICEPYOUEVWV TUVOETEWY

R A

accept ()

blocks until connection
from client

. , f _; connection establishment ' , , ,
Aitnon Suvdeang | connect() = (TCP three-way handshake) - Emeéepyacia eioepyouévng ouvoeons
N S |
Eyypapn Aedopévwy -  writel) o data (request) Y
I B read) f[e— Avayvwaon Asdouévwv
Y |
process request ;
.——'—I [
ool v ) R ite () — . p
\ _ﬂ__dg‘_“_f'_‘f‘ll——— — [ wrired! | Eyypagr) Asdouévwy
— ead () -
, i B S |
KAgioipo Ymodoxng closel) - end-of-file notification Y
- T yead() i
X , _ 17-16
_Close() | KAgioiuo' Yroooxns




MeTtapopd Acdopevwy & KAEioIUo
(Read()/Write()/Close())

 E@OoovV uia utTTodoX N AVTITIPOCWTTEUETAI ATTO VO
TTEPIYPOAPEQ APXEIOU, UTTOPOUME VO
XPNOINOTTOINOOUNE TIC KANOEIC OUOTHMATOC read()
Kal write() yia va €TTIKOIVWVOOUUE PE HIa
uTTod0XN.

« KAon cuotnuarog: close(sockfd);

— KAgioluo Tou Treplypa@ea utrodox NG, ATTodECEUCN TOU
apiBuou Bupac.

/* Get message */

if (read(newsock, buf, sizeof(buf)) < 0) {
perror ("read"); exit(l);

}

printf ("Read string: %s\n", buf); 18-17



Xpnoluec KANoeIC
2.UCTNMOTOC / 2UVAPTAOEIC
BiBAI0OAKNC yia AIKTUOKO

[TpoypAUPATIOUO

18-18



Merarporry Byte Ordering
(Little Endian vs. Big Endian)

* AIOQOPETIKEC APXITEKTOVIKEG UTTOAOYIOTWYV
a1ToOnKeUoUV akoAouBiec Alpuwyv OIAPOPETIKA.

* Little Endian apY1TeKTOVIKEG (11.X. FreeBSD,
Linux, MacOSX, Windows) atmrofnkeuouyv, 10

Least Significant Byte (LSB) tipuw¥er:
— M.x., int a = 0X0A0CG6E39 {aképaioc 168586809)

atrobnkeveTal otn pvun wg 396E0COA

* Big Endian apXITEKTOVIKEG (TT.X. Solaris on
SPARC, AlX, Mac@PowerPC) amroOnkeuouv 10
Most Significant W.

— I1.x., inta = 0x0A0CG6E39 (aképaio¢c 168586809)
arrobnkeveTal otn yvun wg 0AOCG6E39
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Merarporrn Byte Ordering
(Little Endian vs. Big Endian)

Data

Data

Alaypauuartikn Avatrapaotaon

MS byte LS byte

000010101 0001011 1{00001 11000000110 Mcmory
10001010 .
00010111
00001110
(0000110

(a) Big-endian byte order

MS byte LS byte

000010101 00GTOTT 100001 110[000001 10 Memory
10000110 ¢
00001110
00010111
UOOU1010

() Litde-endian byie order

A+l
A+2
A+43

A+l

A+2
A43

18-20



Metarpotr) Host-Network Ordering
(htons, htonl, ntohs, ntohl)

Host Ordering (Aiatagn Mnxavng): lNw¢ pia
QPXITEKTOVIKN avatrapliotTa otn uvnun multi-byte data
(11.X., int, float/double, structs, KTA)

— Little Endian | Big Endian, avadAoya PE TNV QPXITEKTOVIKN Kal AZ.
Network Ordering (Alatagn AikTuou): [wg T0 ETTITIEOO
diIkTUou TCP/IP avatrapiota ta dedouéva.

— MavTta Big Endian!

['a va giyaoTe giyoupol OTI eva TTpoypapua Ba
AelIToupynoel opBa o€ KABE apxITeKTOVIKN (ONA., yia
AOYOUC UETAQPEPOIUOTNTAC), TIPETTEI VO JETATPETTOVTAI
oAa Ta multibyte dedoucva oe Network Ordering

AKOAOUBOUV 0l OXETIKEC OUVAPTNOEIC.
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MetaTtpoTtri Host-Network Orderlng

(htons, htonl, ntohs, nt =

« Té€0OEpIC CUVAPTNAOTEIC TIPOOPEPOVTA

11111111

Y10 QUTH TN JETATPOTTA:

#include <arpa/inet.h> Long (evvooupe 32-b|jl. I'IapépalN\d/ugh\y(wig
Host to Network— 10TopikoUg A6youg (Dfigital VAX, 1982)
uint32_t htonl(uint32_t hostint32);

EmoTpéger 32-bit (long) apiBys g Sgradn «Bigtouy . L)

uint16_t htons(uint16_t hostint16);
EmoTtpépel 16-bit (short) apiBud o€ didtagn «dIKTUOUY

Network to Host
uint32_t ntohl (uint32_t netint32); => Metqgrpotm IP
EmoTtpépel 32-bit (long) apiBuod o€ diaragn «unxavrne»
uint16_t ntohs(uint16_t netint16); => MeTtatpot) PORT
EmoTpégel 16-bit (short) apiBuo6 o€ diaragn «unxavrno»
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MeTtatpoTtr Host-Network Ordering
(32/64-bit ApXITEKTOVIKEC)

« Aiya Adyia yia TUTTOUG OEQONEVWYV UE X86 Kal x64
QPXITEKTOVIKEC
— I(ntegers) L(ong) P(ointer) 32 => x86 Model
— L(ong) P(ointer) 64 => x64 Model

Datatype ILP32 Model LP64 Model

char 8 ()@ g ke
short 16 ' 16 Exabytes (x1078) &I
int 32 32

long 32 (4 bytes) 64 (8 bytes)
pointer 32 (4 bytes) 64 (8 bytes)

AokiyaoTe printf("%Id", sizeof(long));oto uttoAoyioTr) oag! 18-23



MetaTtpoTtr Host-Network Ordering
(htons, htonl, ntohs, ntohl)

* O1 apiBuoi IP/IPORT cival ota header tou TCP/IP
makeTou Kal TpeTTel [MTANTA va yivetal to network
ordering (EVOAAQKTIKG OUO KOM[30I1 O1aPOPETIKOU
endianess 0gv Ba KATAPEPOUV VA JIANCOUV.)

* Epwrtnon: Tiyivetal pe Ta UTTOAOITTA OEOOUEVQ
(payload) TTou TrepiexovTal o€ eva TTOKETO; MpeTTel
VO JETATPATTOUV KAl AUTA OTO OWOTO orderlng,

« Atmravtnon: Eav yetapépeTal akoAouBia chars
(11.%., POP3, HTTP, KTA TTpWTOKOAAQ) TOTE OEV
QTTAITEITAI KOMIO JHETATPOTIN. EQvV YeETAQEPETAI
multi-byte data (int, short, struct, KTA) TTpETTEI O
client/server va ¢€pouv 11 ordering XpnoIYOTTOIEITAl
(T1.X., M1 €@appoyn JuTTopEi va givai Little Endian
Ui aAAn va.gival Big Endian) 18-24



Xelpiouocg IP dieubuvoncg

(MEow Inet_addr / inet_ntoa)

MeTaTtpotri ueTacU d1evBuvong o€
OuadIKn popPn Kal 0l1EUBUvVOoNC OE HOPPN
oUpPBoAoCEIpAC (OEKADIKN-ME-TEAEIEC

uoppn: a.b.c.d)

32-bit binary address

M.X., sin addr.s addr = O0x0AO0CG6E39

inet_ntoa(strnuct) inet_addr(string)

Dotted-Decimal address
M.x., char*a=“10.12.110.57"

18-25




Xeipiouoc IP dieuBuvong
(MEOWw inet_addr)

#include <arpal/inet.h>
unsigned int inet_addr(char *str);

EmoTtpépel Tnv IP dietBuvon o€ duadiki popen, i -1 o€ mepiTrTwon AdBoug

— str: m.x., «10.12.110.57»

— EmoTpé@el Tn dieuBuvon o€ akoAouBia bytes ue didraén
«OIKTUOUY, UE BAon TN HopPr] o€ OEKADIKO-E-TEAEIEC
d1evBuvaon / ASCII ouppBoAoocipa.

— ETropévwg, d¢ xpelaleTtal va kaAéooupe TN htonl().

server.sin addr.s addr = 1net addr("10.12.110.57");
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Xeipiouoc IP dietBuvong
(MEow inet_addr)

#include <arpal/inet.h>
char* inet_ntoa(struct in_addr ip);

EmoTtpépel Tnv IP dicuBuvon oe ASCII ocupBoAooelpd i -1 o€ TrepiTrTwon AdBoug

— MetaTpétrel Tn duadikny 32-bit dieuBuvon, TTou gival
atroOnkeupévn pe diaragn «dIkTUouy» oTn doun struct
in_addr, oe 0ekadikO-pe-TeAgiec popenry ASCII cupBoAloocelpa
KAl TNV ETTIOTPEPEL.

char *al, *a2;

al = inet ntoa(serverl.sin addr); // this is 192.168.4.14
a2 = inet ntoa(server2.sin addr); // this is 10.12.110.57
printf ("address 1: %s\n",al);

printf ("address 2: %$s\n",a2);
18-27



ETITTpO00ETEC 2UVAPTNOEIC
(bzero(), bcopy())

* 2UVAPTNCEIC VIa apxIKOTToinan
akoAoubBiwyv bytes atn uviun.

void bzero(char *buf, int count);
— O¢1e1 0 o€ count bytes apyifovrag atro tn dieuBuvon buf.
— ‘1010 pe TNV ANSI C evToAn:
* void * memset ( void * ptr, int value, size _t num );

void bcopy(char *buf1, char *buf2, int count);

— Avtiypagel count bytes apyiovrag atro 1n dieuBuvon buf1 oTn
dleuBuvaon buf2.

— ‘1010 pe TNV ANSI C evToAn:
» void * memcpy ( void * dest, const void * src, size t num );.
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[Tlapadeiyuya Client/Server

o [pawere Eva Tpoypauua TeEAQTn/eEUTTNPETNTN TO
o170i0 Ba Acitoupyei ue Tnv €ENC AOVIKN:
* O 01a6étn¢ dnuioupyei éva TCP server oto PORT tou
IT00C0OIoPICETAl OTN YpaUUN EVTOANCG.

* O mreAarnc dnuioupyei uia TCP ouvdeon ue 1o IP,
PORT mou mmpoadiopiletal atn ypauun eVioAng

o O mmeAdrng atéAvel Eva n mepiooorepa String oTov
eEUTTNPETNTI, O OTTOIOC TA KAVEI reverse Kail Td OTEAVEI
miow. Auto srmavaAauBaverar uExpl va oreilel o client
10 string “end ” i} va diakowel o client.

« To mo mavw emravaiauBaveral yia kabe client mou
UTTOPEI va OUVOEETAI UE TOV Server.
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[lapadelyua server.c

/* File: server.c */

#include <sys/types.h> /* For sockets */

#include <sys/socket.h> /* For sockets */

#include <netinet/in.h> /* For Internet sockets */
#include <netdb.h> /* For gethostbyaddr () */
#include <stdio.h> /* For I/0 */

#include <stdlib.h>
#include <string.h>

void reverse (char *); // function prototype for reversing func.

/* Server with Internet stream sockets */
main (int argc, char *argv[]) {
int port, sock, newsock, serverlen, clientlen; char buf[256];
struct sockaddr in server, client;
struct sockaddr *serverptr, *clientptr;
struct hostent *rem;

if (argc < 2) { /* Check if server's port number is given */
printf ("Please give the port number\n");

exit (1) ; 18-30



[lapadelyua server.c

/* Create socket */
if ((sock = socket(PF_INET, SOCK_STREAM, 0)) < 0) {

perror ("socket"); exit(1l); }

/* Convert port number to integer */
port = atoi(argv[l])

server.sin family = PF INET; /* Internet domain */

server.sin addr.s addr = htonl (INADDR ANY); /* My Internet address */
server.sin port = htons(port); /* The given port */

serverptr = (struct sockaddr *) é&server;

serverlen = sizeof (server);

/* Bind socket to address */
if (bind(sock, serverptr, serverlen) < 0) {
perror ("bind"),; exit(1l); }

/* Listen for connections */
if (listen(sock, 5) < 0) { /* 5 max. requests in queue */
perror ("listen"); exit (1), }

printf ("Listening for connections to port %d\n", port);
18-31



[lapadelyua server.c

while (1) {
clientptr (struct sockaddr *) &client;
clientlen = sizeof (client);

/* Accept connection */
if ((newsock = accept(sock, clientptr, &clientlen)) < 0) {
perror ("accept") ;
exit (1),
}

/* Using IP address find DNS name (i.e., reverse DNS) */
1f ((rem = gethostbyaddr ((char *) é&client.sin addr.s addr,
sizeof (client.sin addr.s addr), client.sin family)) == NULL) {

herror ("gethostbyaddr"); // herror(): Similar to perror but uses the h_errno
variable (set by name resolution functions to return error values).

ex1it (1) ;
}

printf ("Accepted connection from %s\n", rem -> h name);
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[lapadelyua server.c

/* Create child for serving the client */
switch (fork()) {

case -1: Reading line-line (\n)
perror ("fork"),; exit(1l); .

case 0: /* Child process */ the input
do {

uffer */
) { /* Get message */

bzero (buf, sizeof(buf)); /* Initialize

if (read(newsock, buf, sizeof(buf)) <
perror ("read"); exit(1l);

}

printf ("Read string: %$s\n", buf);

reverse (buf); /* Reverse message *

if (write(newsock, buf, sizeof (b
perror ("write"); exit(l);

}

)) < 0){/* Send message */

} while (strcmp(buf, "dne") != 0); /*Finish on "end" message*/
close (newsock); /* Close socket */
exit (0) ;

} /* end of switch */
} /* end of while (1) */
* ! *
} /* end of main () */ 18-33



[lapadeiyua client.c

/* File: client.c */

#include <sys/types.h> /* For sockets */

#include <sys/socket.h> /* For sockets */

#include <netinet/in.h> /* For Internet sockets */
#include <netdb.h> /* For gethostbyname () */
#include <stdio.h> /* For I/0 */

#include <stdlib.h>
#include <string.h>

/* Client with Internet stream sockets */
main (int argc, char *argv|[])
{
int port, sock, serverlen; char buf[256];
struct sockaddr in server;
struct sockaddr *serverptr;
struct hostent *rem;

/* Are server's host name and port number given? */
if (argc < 3) |
printf ("Please give host name and port number\n");

exit (1) 18-35



[lapadeiyua client.c

/* Create TCP/IP socket */
1f ((sock = socket (PF INET, SOCK STREAM, 0)) < 0) {
perror ("socket"); exit(1l);

4

}

/* Find server address e.g., argv[l]="astarti.cs.ucy.ac.cy */
1if ((rem = gethostbyname (argv[l])) == NULL) {
herror ("gethostbyname"); exit(1l);

4

port = atoi (argv[2]); /* Convert port number to integer */
server.sin family = PF INET; /* Internet domain */

bcopy ((char *) rem -> h addr, (char *) é&server.sin addr,
rem —-> h length);

server.sin port = htons(port); /*Server's Internet address and port*/
serverptr = (struct sockaddr *) é&server;
serverlen = sizeof (server);

if (connect(sock, serverptr, serverlen) < 0) { /* Request Connect */
perror ("connect"); exit(l); }

4

printf ("Requested connection to host %s port %d\n", argv[l], port);
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[lapadeiyua client.c

do {
bzero (buf, sizeof buf); /* Initialize buffer */
printf ("Give input string: ");
fgets (buf, sizeof buf, stdin); /* Read message from stdin */
buf[strlen(buf)-1] = '"\0'; /* Remove newline character */

if (write(sock, buf, sizeof(buf)) < 0) { /* Send message */

perror ("write"); exit(l);

}

bzero (buf, sizeof buf); /* Initialize buffer */

if (read(sock, buf, sizeof(buf)) < 0) { /* Receive message */
perror ("read"); exit(1l);

}
printf ("Read string: %$s\n", buf);

} while (strcmp (buf, "dne") '= 0); /* Finish on "end" message */
close (sock); /* Close socket */
exit (0) ;

}
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[Tapadelypa EKTEAEONC
(1 server / 1 client)

Terminal 1 cs4122.in.cs.ucy.ac.cy

bash-3.1$ gcc server.c -o server

bash-2.05b$

./server 30000

Listening for connections to port 30000

Accepted connection from cs4l22.in.cs.ucy.ac.cy

Read string:
Read string:
Read string:
Read string:

~rC
bash-3.1%

Test no 1
test no 2
test no 3
end

cs4122.in.cs.ucy.ac.cy

Terminal 2

bash-3.1$ gcc client.c -o client

bash-

Give
Read
Give
Read
Give
Read
Give
Read

bash-

3.1$ ./client localhost 30000
Requested connection to host localhost port 30000

input string:

string: 1 on

input string:

string: 2 on

input string:

string: 3 on

input string:

string: dne
3.1$%

Test no 1
tseT

test no 2
tset

test no 3
tset

end
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[Tapadelyya EKTEAEONC

astarti.cs.ucy.ac.

bash-2.05b$ ./server 30000

Listening for connections to port 30000
Accepted connection from cs4l22.in.cs.ucy.ac.cy
Read string: Test no 1

Read string: Test no 2

Read string: Test no 3

Read string: end

Accepted connection from cs4042.in.cs.ucy.ac.cy
Read string: message 1

Read string: message 2

(1 server / 2 clients)

csd4122.in.cs.ucv.ac.cv

Read string: end | bash-3.1$ ./client
rC astarti.cs.ucy.ac.cy

bash-2.05bS 30000

Requested connection to host
astarti.cs.ucy.ac.cy port

cs4042.in.cs.ucy.ac.cy 30000

Give input string: message 1
Read string: 1 egassem

Give input string: message 2
Read string: 2 egassem

Give input string: end

Read string: dne

bash-3.1$ ./client

astarti.cs.ucy.ac.cy

30000
Requested connection to host
astarti.cs.ucy.ac.cy port
30000
Give input string: Test no 1
Read string: 1 on tseT
Give input string: Test no 2
Read string: 2 on tseT
Give input string: Test no 3
Read string: 3 on tseT
Give input string: end
Read string: dne
bash-3.1%
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ETTTpoo0eTeC 2UVaPTNOEIC
(gethostbyname)

DNS Resolution : DNS name => IP address
#include <netdb.h>

struct hostent *gethostbyname(char *name);

EmoTpépel Eva dciktn o€ doun struct hostent o€ Trepimrrwon emtuyiag A éva NULL
OeikTNn o€ TTEPITITWON AdBoug

struct hostent {

char *h_name; /* name of the host. */

char **h_aliases; [* pointer to alternate host name array. */

int h_addrtype; [* The type of address being returned; usually AF_INET.*/
int h_length; [* The length of the address in bytes. */

char **h_addr_list; /* pointer to array of network addresses for the host.
Host addresses are in Network Byte Order. */
3
#define h_addr h_addr_list[0] /* The first address in h_addr_list. */

[/ 'Eva host ytropei va €xel TTOAATTAG IP addresses. 18-41
ns Lookup www.'google. com




ETITTPO00OETEC 2UVAPTNOEIC
(gethostbyname)

[1.x., o client kavel kATl OTTWC TO aKOAouBo:

struct hostent *rem;
if ((rem = gethostbyname("astarti.cs.ucy.ac.cy")) == NULL) {

Il 2¢ mepitrrwon AGBoug oro Address Resolution tn¢ gethostbyname() , urropouue
va kaAéoouue Tnv herror(),deixvovrac 10 GUYKEKPIUEVO AGBOC OTn oQaipiKn
ueraBAntn h_errno (#include <netdb.h>, void herror(const char *s);

herror("gethostbyname"); exit(1);

}

/[ avTiypa®r TTpwTou resolved ovouatog oTo sin_addr struct

bcopy((char *) rem -> h_addr, (char *) &server.sin_addr, rem -> h_length);
server.sin_family = PF_INET; /* Internet domain */

server.sin_port = htons(port); /*Server's Internet address and port*/

serverptr = (struct sockaddr *) &server;

Connect()... 18-42



ETTpoo0eTeC FonONTIKEC
O'UVGpTr']O'&ZI(_: (ouvéxeia)
Reverse DNS Resolution : IP => DNS Name

#include <netdb.h>
struct hostent *gethostbyaddr(char *addr, int len, int type);

EmoTpépel Eva dciktn o€ doun struct hostent o€ TrepiTITWON ETTITUXIAG ) £V
NULL d¢giktn o€ tTepimTrtwon AaBoug

*EmoTpEPel Eva deikTn o€ doun struct hostent yia Eva UTTOAOYIOTH), TTOU
0edopEvng TnNg dielbuvang Tou addr, Tou peyEBoug Tng len Kai Tou €id0UG TNG
type (AF_INET), oto medio h_name Tng €mmOTPEPOPEVNG DOUNG TOTTOBETEITAI
TO OVOJA TOU UTTOAOYIOTH.

.

Sl‘lgl{ICt hostent *rem;

/* Find client's address */
if ((rem = gethostbyaddr((char *) &client.sin_addr.s_addr,
Sizeof (client.sin_addr.s_addr), client.sin_family)) == NULL) {
herror("gethostbyaddr”); exit(1);

}

printf("Accepted connection from %s\n", rem -> h_name);
//TT.X., Accepted connection from cs4l122.in.cs.ucy.ac.cy 18-43



ETTTpocbeTeC BonONTIKEC
OUVAPTNOEIC (OUVEXEIQ)

« server.sin_port = htons(0) ) client.sin_port =
htons(0); pac divel 1 apIOuod BUpac (Tov ETTOPEVO
d100€01u0)

* lNwg ptropei Twpa n epappoyr va Bpei TNV TTPAYATIKNA
OUpa 1ToU dIaTEBNKE ATTO TO CUCTNUA YIa TN oUvOEDN;

« KAA\ON cuoTAuatoc getsockname()

#include <socket.h>

int getsockname(int sockfd, struct sockaddr *address,
int *addresslen);
EmoTpégel 0 o€ emituyia, i -1 og AdBo¢

« EmoTpegel otn doun *address Tn 0leuBuvon pe TV
OTTOIO £X€I OUVOEDEI N UTTOOOXK TTOU AVTIGTOIXEI OTOV
TTEPIYPAPEQ UTTOOOXNG KAl 0TO “addresslen 1o peyebog
NG d1EUBUVONC AUTNAC.
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ETTTpocbeTeC BonONTIKEC
OUVAPTNOEIC (OUVEXEIQ)

« KAA\on ouoTiuatog setsockopt()
#include <socket.n>

int setsockopt(int sockfd, int level, int option, const void
*val, socklen_t len);
EmoTpégel 0 o€ emituyia, i -1 og AdBog¢

« PUBuion emAoywv OXETIKA Ye OUYKEKPIPEVN UTTODOXT).

* [loAU xproiun oTnv TTEPITITWON TTOU VW Hia digpyaaia KAgigel Yia
OUpa, auTn o€ pTTopei va gavaxpnoipoTtroinBei (va cavaouvoebei -
rebind) yla KGTToI0 XPOVIKO dIA0TNUA, EGAITIAG ICWG KATTOIOU JEPOUG
TNG UTTOOO0X NG TTOU TTAPAUEVEI OTOV TTUPNVA YIA KATTOIO AGYO.

* AUTO 1O TTPORBANUA PTTOPEI va AuBEi WS akoAoUBwG:
#include <sys/types.h>
#include <sys/socket.h>

int yes=1;
if (setsockopt (server,
SOL SOCKET, SO REUSEADDR, &yes, sizeof (int)) == -1) {
perror ("setsockopt"); exit(1l); 1}
//

https//beejpous /guide/bgnet/output/html/multipage/Setsockoptr?lgﬁt‘?ht
ml




