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1 Cokertsbl

B nanHom pasjiesie Mbl pacCMOTPUM €LLUE OJMH MEXaHU3M MeXKIIPOLEeCCHOIO B3aUMO/ICHCTBI
— cokemot. COKeTbl — 3TO YHMBEpPCaJbHBIH HHTepheiic MeXKITPOLIECCHOTO B3aHMOIEHCTBHSI, JI
MycKalolUil B3aUMOo/lefiCTBHE MPoLLeccoB, paboTaloUMX KaK Ha OJHOM KOMITbIOTepe, TaK U Ha pa
HBIX KOMIbIOTepax, 00'beAMHEHHBIX B ceTb. F3HauaibHO HHTepelic COKeTOB GBI Pean30BaH i,
4.2BSD, 3atem Gbl1 nepeHecéH Ha Bee aApyrue Unix-nogoGHble oNMepaldoHHble CHCTEMBL. 3HaAU
TeJIbHO M03/IHee MOoX0XKUI uHTepdeiic Gbl peannsoBaH st Windows 3.1. Hecmotpsi Ha To, u
(byHKLMH pabOThl ¢ COKeTaMU HasblBaloTcsl B Windows TOUHO Takxke, paGoTa ¢ HUMH B JeTall:
OTJIMYALTCS OT paboThl ¢ coKeTaMH B Unix, T09TOMY FOBOPHTb O COBMECTHMOCTH HE MPUXOUTCS]

Mbl paceMOTpUM paboTy ¢ COKETaMH TOJIBKO B CJIydae CETH KOMIIbIOTEPOB M C YCTAHOBJICHH!
BUPTyasibHOro coefiHenust. OOMeH JaHHbIMU B 9TOM cJlyuae Bea€Tcst 1o npotokoJy TCP.

1.1 Anpecauusi KOMIObIOTEPOB

Kaxx b1t KomnbloTep B ceTH IP 1o/12keH HMeTh YHHKaJ/IbHbIA HoMep (anpec). B HacTosiee Bp
st (11poTokoJ1 IPv4) anpec umeer pasmep 32 6uta (4 6aiira)!. TpamuuuonHo IP-agpeca 3anuchis
I0TCS1 B TOUEUHON HOTALMHU: 4 NeCATUUHDBIX UMC/Ia, KaXKo0e 1/ COOTBETCTBYIOLLEro Gaita aapec
HauMHas OT cTapliuero 6aiTa K MJajllieMy, pa3jie/iéHHble TOUKOH, HarpuMep 192.168.10. 1.

Uro6bl Mpeo6pasoBath ajipec B TOUEUHOH HOTALMK B OIHO 32-OGUTHOE CJI0BO MOXKHO HCIIOJI
30BaTh (PyHKIHIO gethostbyaddr.

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

3xech napamerp addr 9TO ajpec, len — JJMHA CTPOKH ajpeca, type — THIl aJpec
9TOT NapaMeTp J0JKeH ObITh ycTaHoB/eH B AF_INET. B cayyae Heyaauu Bosppaiaercs NULL
B cJlyyae ycriexa Bo3BpalllaeTcs ykasaresib Ha 3aroJHeHHYIo CTPYKTypy hostent.

'B HoBoii Bepcum npotokona IP — IPvé — azpec umeet pasmep 128 6ut. Bripouewm, nepexost Ha HOBBIi TPOTOK
TOJIbKO HAaYWHaeTC .



struct hostent {

char *h name; /* o@uimanbHOe mMsa */
char **h aliases; /* CHOMCOK anmacoB MMeHu */
int h_addrtype; /* Tun ampeca (AF_INET) */
int h length; /* mnmHa anpeca (4) */
char **h addr_list; /* cmmcox ampecos */

bi

YKasaTesiM Ha ajipeca BO BHYTPeHHeM Ipe/ICTaB/IeHUU HaXoAsTcsl B MaccuBe h addr list.
[Tocnennuii snemeHt maccuBa cojep:KUT NULL. UToObl cliesaTh onvcaHue CTPYKTYpbl MakcH-
MaJsibHO 06LIMM, pa3pabOTUMKK clesalii yKa3aTtesb Ha BHYTPEHHee NpejiCcTaB/eHHe ajpeca yKa-
3aresieM THMa char™*, 4To 3/1eCb MO CMBIC/Y TO Ke€ camoe, YTO void*2. UroGbl HCIO/Bb30BATH
ajpeca Hy»KHO JIHOO MPUBOJIUTH THI yKasaTess K THIy unsigned long *, nu60 UCMOJb30BaTh
(byHKUHMH THIIA Memcpy.

[Tocko/ibKy 3amuch a/pecoB B JIECATHUHON HOTAllMM HEMHEMOHHMYHA, Oblia pazpaboTaHa a0-
MeHHasi cucteMa UMEH. MIMsi KoMIbloTepa B JIOMEHHOH cHCcTeMe MMEH 3alUChIBAETCs KakK rocie-
JIOBATEJIbHOCTb M3 HECKOJILKHX CJIOB, pa3/leIéHHbIX TOUKOH, HAllPUMEp WWw . CS .msu . su. B Jio-
KaJIbHbIX CETSIX MOIYT MCII0JIb30BaTbCsl UMEHA, COCTOsILIME TOJIbKO M3 OJHOrO CJIOBA, HAIPUMED
elwing. Uro6bl npeo6pa3oBaTh JOMEHHOE UM KOMIBIOTEPA B €r0 ajpec BO BHYTPEHHEM Tpes-
CTaBJIEHHH MO2KHO HCT0JIb30BaTh (DYHKIIMIO gethostbyname.

#include <netdb.h>
struct hostent *gethostbyname(char const *name);

Ec/in BBI30B 3aKOHUHMJICS HeyauHoO, (PyHKIIHMs Bo3BpaliaeT NULL, a B ciyuae yjauu Bo3Bpalia-
eTcsl yKasatesb Ha CTPYKTypy hostent, onucannyio Bhite. B Unix gethostbyname KoppeKTHO
o6pabatblBaeT ajpeca KOMIbIOTEPOB B TOUEUHOI HOTALMUH, B OTJH4YHe 0T Windows.

[P-agpec 127.0.0.1 Ha /o6OM KOMIbIOTEpe 0603HAUAET ITOT }Ke KOMIbIOTep. DTOMY aji-
pecy cooTBeTcTBYeT UMst Localhost.

Muorna TpeSyercst o ajapecy BO BHyTpeHHEM MPeACTABICHHH TTOJIYUHTh apec B TOUEUHOH HO-
Tauuu. [lns 3T0ro Henodsbdyercs GyHKIMA inet ntoa.

#include <sys/socket.h>
#include <netinet/in.h>
#include <arpa/inet.h>

char *inet ntoa(struct in_addr in);

[o agpecy Bo BHyTpeHHeM MpeICTAB/IEHHH, IEPelaBaeMOM B TapaMeTpe in, sTa (PyHKLUS BO3-
BpalllaeT yKasatesb Ha CTPOKY, COJEepKallylo 3aluch aapeca B ToueuHol HoTauuu. CTpoka pas-
MellaeTcsl B CTaTHYECKOH 00/1acTH MaMsITH, TI03TOMY COAEPKUMOE CTPOKH MepenUChIBaeTCs MpH
KaK710M BbI3oBe (yHKIMH. CTpyKTypa struct in_addr onpejesieHa cleiylomuM 06pasoMm.

struct in addr {
unsigned long int s addr;
bi

[Toste s_addr cofep:KHUT ajipec KOMIbIOTePa BO BHyTPEHHEM MpejcTaBeHut (32-61THoe 1e-
JIO€ UHCJIO B CETEBOM IPEJICTABJIEHHH ).

Kpome afpeca KoMmbloTepa Jyist yCTaHOBJIEHHS! CBSI3H HeOOXOMMO 3HATh HOMep nopma. 1o
— HeGoJbLIoe (16 6ut) HeoTpuLaTebHOE Lieoe uncio. IMeHHO 110 HoMepy NopTa pasnuualoTcst

2Korjia paspabartbiBajicsi untepdeiic Coketos, b si3bike Ci ellié He GblI0 KJIOUeBOro cjioba void.



pasHble ceTeBble CEPBHUCHI, padoTalole Ha OAHOM KoMIbloTepe. Hanpumep, MopT ¢ HOMEPOM ¢
0GBIUHO HCMOJIb3yeTcst web-cepBepoM, a MopT ¢ HoMepoM 25 — NouTOBbIM cepBepoM. [TopThi
HoMepaMH, MeHbluuMU 1025 3ape3epBUpPOBaHbI sl UCII0JIb30BAHHS PUBUIETHPOBAHHBIMHU T1P!
ieccamu. Bee ocTasbHble MOPTBI JOCTYIHBI JIst HCIIOJIb30BaHUsI BeceMu npoueccamu. Eciu np:
11ecc He BBIMOJHUJ OTepalMio NPUBSI3KH COKeTa K OMpeneqéHHOMY HOMepY MopTa, HOMeEp Mop
Ha3HauaeTcst aBToMatHueck. K oHOMY U TOMY Ke MOPTY MOTYT MOJKJ/I0UATLCSI HECKOJIBKO KJl
€HTOB, MO3TOMY COEIMHEHHe MOJHOCTbIO MAeHTH(HIMpPYeTCs 4 uncaamMu: AByMsl aJpecamu Ko
MbIOTEPOB U JABYMsI HOMEPaMH MOPTOB.

1.2 CereBoe npeacraBjeHue Yucel

B ceru Moryt paGotaTh KOMITbIOTEpbI PA3JHUHbBIX aMapaTHLIX MIaTGHOPM M0/ yIpaBJIeHH
Pa3JIMUHBIX OMEepaLMOHHBIX cHcTeM. Jlaxke Liesible UMc/Ia XpaHsTCs B MAaMSTH M0-PasHOMy y pa
HBIX THIOB MpoueccopoB. Hanpumep, y npoueccopos i386 U Bbillle Liejible YHCIa XPAHATCS B 11
MsITH OT MJ1azuiero Gafita K crapiuemy (Little Endian). ¥ npyrux npoueccopos (Hanpumep, spat
LieJible UHCJIa XPAHSATCS B MAMSTH OT cTapiiero Gaiita k miaaiiemy (Big Endian). [Tostomy Heol
XOJIMMO eJIHHOE COMIACOBAHHOE MTPEJICTABJICHHE LQJIbIX YHCJI TIPH MepechLIKe NAKETOB 110 CeTH®.
KauecTBe TAKOrO MPEJICTABJIEHHsT BhIOPAHO MPEICTaBJIeHHe OT cTapiiero 6aiita k muaiiemy. J1,
NepeBo/Ia LIeJIbIX UHCEJT U3 CETEBOTO MPE/ICTaBIEHUS B JIOKaJIbHOE H HAOG0POT OTpeiesieHbl CIe]
1olMe PyHKIHH.

#include <netinet/in.h>

unsigned long int htonl (unsigned long int hostlong);
unsigned short int htons (unsigned short int hostshort);
unsigned long int ntohl (unsigned long int netlong);
unsigned short int ntohs (unsigned short int netshort);

Oyukuus htonl nepeBoauT AMUHHOE Liesoe (32 6uta) U3 JIOKaJIbHOTO MPEACTaB/IEHHS B C
TeBoe npejcrabienre. PyHkiws ntohl nepeBoaUT JUIMHHOE Lesoe (32 GuTta) U3 CeTeBOro npe,
cTaBJIeHus B JloKanbHoe. PyHKIMSA htons nepeBoAUT KopoTKoe Lesoe (16 6uT) H3 noKaIbHO
TPEJCTaBJICHUS B CeTeBOe, a (hyHKUMs ntohs — Haobopot. Korna no cetu nepenarores et
uycJIa B IBOMUHOM IPe/ICTaBJIEHHH, OHU JOJI2KHbI OBITh TPe0Opa30BaHbl B CETEBOE MPEICTaB/IEHY

SaMeTbTe, UTO HE CYUIECTBYET CTaH1aPTHLIX crnoco6oB nepeayu 1no CeTH BEUIECTBEHHbBIX UHCH
B GuHapHoM hopmate. [IpeanouTuresbHee UX 1peoOPa3OBLIBATL B CHMBOJILHOE MPE/ICTAB/EHHE

1.3 Cga3b c ycTaHOBJEHHEM COEUHEHHS

PaccmoTtpuM B3aumojeficTBHe ABYX IPOLECCOB, KOIA OHH CBSI3bIBAIOTCS C yCTAHOBJICHHL
BUPTYa/IbHOrO COeJMHeHUsl. B sToMm ciyuae padorta AByX CTOPOH He cuMMerpuuHa. OnuH np:
ecc J0JKEeH BBICTYIMTb B POJIM «cepBepa», APYrodl — B POJIM «KJ/HeHTa». Takoe paszeseH
MOKET He HMeTb HUUEro OOLLEro ¢ apXUTEKTYPOH «KJIHEHT-CepBep», HO Uallle BCETro POJIH CTOPOE
APXUTEKTYpe «KJHEHT-CepBep» eCTeCTBEHHO 0TOOPAXKAIOTCS HA POJIM CTOPOH [1PH YCTAHOBJIEH]
COEJIMHEHHS.

CepBep JIOJIZKEH CO3/1aTh COKeT, NPHBA3ATHL ero K oNpele/EHHOMY NOpTy W/HJH ajipecy, nep
KJIIOYUTb COKET B PEXKMM 02KHIAHHS COeJMHEHHs], 3aTeM 0KHATh I0JKJ/II0YeHHs OT K/aneHTa. Kit
EHT JIOJKEH CO3/1aTh COKET, MOC/Ie ITOT0 OH MOJKET PHBSA3aTh €ro K ONpeeiéHHOMY NOpTy /1.

3U Boo6l1le, HEOBXOIMMO COMACOBAHHOE TpeJcTaBIeHUE JIOOBIX TlepechlIaeMblX JaHHbIX. [JIst 5TOro MpeiHask
yeHbl TakHe A3blkH, Kak ASN.1, IDL u nip.



ajipecy, 3aTeM KJHEHT J0JDKEH MOAKIIOUNTbes K cepBepy. [locsie yeranosienus coennenns ooe perror ("socket") ;

CTOPOHBI MOTYT OGMEHHBATbCs1 HH(POPMALIHEH PYT C IPYTOM. exit(1);
}
sin.sin_family = AF_INET;

1.3.1 Co3pnanue cokera : :
sin.sin_port = htons(port);

Paccmorpum stu ward nogpoGHee. UToObl co3/1aTh COKET HCIOJb3YETCsl CHCTEMHbIH BbI30B memcpy (&sin.sin_addr, phe->h_addr_list[0], sizeof(sin.sin_addr));

socket. if (connect(sfd, (struct sockaddr*) &sin, sizeof(sin)) < 0) {
. perror ("connect");

#include <sys/types.h> exit (1) ;

#include <sys/socket.h> }

int socket(int domain, int type, int protocol); while (1) {

[TapameTp domain 3a1aér KOMMyHHKAaUMOHHbIH JomeH. Hanpumep, PF_UNIX, PF_LOCAL FD_ZERO(&fds) ;
— 9TO JIOKaJIbHOE COeJIMHEHHE, KOTOPO€e JI0CTYIHO TOJBKO /sl TIPOLLECCOB, paboTalolMX Ha 0/1- FD_SET (sfd, &fds);

FD_SET (0, &fds);

if (select (FD_SETSIZE, &fds, NULL, NULL, NULL) <= 0) {
perror ("select");
exit (1) ;

HOM KOMIIbIOTEpe, HO ero Mbl 3/ieCh paccMaTpuBath He Oynem. Hac untepecyer njomen PF_INET
— INIPOTOKOJIb, OcHOBaHHble Ha IPv4. [Tapamerp type 3anaér tun coenunenus. Hac unrepecy-
eT THI coe/iMHeHnst SOCK_STREAM — CBs3b C YCTaHOBJIEHHEM JIByHAINPaBJeHHOIo BUPTYalbHOIO
COeJIMHEHHUs ¢ HaJlexKHOH JocTaBKol (npotokos TCP). Bosmozken Tun coennHenuss SOCK DGRAM
— cBsA3b 6e3 ycTaHOBJIeHHs coelHeHns (npoTokos UDP). [Tapamerp protocol no3BoJsieT Bbl-
OpaTb OJIMH U3 BO3MOXKHO HECKOJIbLKHX MPOTOKOJIOB, YIOB/IETBOPSIIOUINX JABYM MEPBbIM MapameT-
pam. Ecou 3ziech nepenaéresi 0, mporokos GyjieT BbIOpaH aBTOMAaTHUECKH, UTO PEKOMEHYeTCs B

}

if (FD ISSET(sfd, &fds)) {
/* Hamo Ob NPOBEPATH Ha ommbku */
sz = read(sfd, buf, sizeof(buf));

JaHHOM CJlyyae. if (!sz) break;
CucTeMHbIl BbI30OB socket BO3BpallaeT HoMep (ailioBoro 1eCKpUnTopa, acColMUpOBaHHO- write(l, buf, sz);

ro ¢ HOBbIM COKeTOM. C HMM MOXHO BBIMOJIHSITH BCE OMepalliH, A0MyCTHMbIe sl (haiJoBbIX Jie- }

cKpunrtopoB: dup, dup2, close. B ciyuae omin6ku cucteMHblil BbI30B socket Bo3Bpatiaer -1, if (FD_ISSET(0, &fds)) {

a TlepeMeHHasi errno COEPKHUT KO OLIMOKH. /* Hamo OBl NPOBEPSTH Ha OWMOKM */
CHCTeMHbIH BBI30B bind M03BOJSIET NPHBA3ATh COKET K OMPeeNEHHOMY ajpecy H/HiH MopTy. sz = read(0, buf, sizeof(buf));

if (!sz) break;

incl < .h>
#include <sys/types write(sfd, buf, sz);

#include <sys/socket.h>

int bind(int fd, struct sockaddr *paddr, int addrlen);

[Tapamerp £d — 310 HOMep (haioBoro aeckpunropa cokera. ITapamerp paddr — ykasa- close(sfd) ;
TeJlb Ha CTPYKTYPY, KOTOpasi COep:KUT UH(opMaLMio 0 npussiske cokera. Conep:kuMoe CTPyK- return 0;
TYPbI CYLIECTBEHHO 3aBUCHT OT KOMMYHHKALMOHHOIO JOMeHa, 3a71aBaeMoro B CHCTEMHOM BbI30Be }
socket. Tak, 111 KOMMYHHKALIMOHHOTO JloMeHa PF_INET JI0J2KHA MCMOJBb30BAThCA CTPYKTYpa
struct sockaddr in,onpeienéHHas cielylomum o6pa3om:

struct sockaddr in {

int B sin family;

unsigned short siniport;

struct in_addr sin:addr;

bi
ITose sin family 3a1a€T TUN ajapeca, AJ1si KOMMYHHKALMOHHOIO JOMeHa PF_INET Tum ai-

peca o/iKeH ObITh ycTaHoBJIeH B AF_INET. [Tosie sin_port onpeneasier Homep nopra. Homep
NopTa J0JKeH 3a/1aBaThCsl B CETEBOM Ipe/IcTaB/leHnH. Ecay B KauecTBe HoMepa ropra ykasat 0,
Ip0 Ha3HAUUT HOMep NnopTa aBToMmatHuecku. [Tose sin addr 3amaér agpec NpUBA3KH COKeTa.
Jlonyctnma KoHcranta INADDR_ANY, 0603Hauaromias, uto ajpec npuBsa3ku OyleT Ha3HaueH aB-
TOMAaTHYECKH.



MEHH, BO3BpaLlaeTCs 0. EcJiu BbinoJiHeHne (;bleKLLI/II/I 3aBEpPIINJIOCH U3-3a OLIJI/IGKVI, BO3BpallaeTcs
—1, a lepeMeHHasi errno yCTaHaBJUBaeTCsl B KOJL OIIHOKH. Bo3aMoKHbIe OLIMOKH nepevnc/ieHbl
HH2KE.

EBADF B 0HOM U3 MHOKeCTB OblJl yKa3aH HeBepHbIil (hail/IoBbIi 1eCKPUITOP.
EINTR  [Ipouecc nosyuns u o6paboras HeGJIOKUPYEMbIH 1 HEHTHOPUPYEMBIH CUIHAJL.
EINVAL [lapameTp n oTpuuaTtesbHblil.

ENOMEM HenocratouHo namsiT si1pa Juisi BbITIOJIHEHHS ONepaLiiu.

Kpome Toro cuctemHblit BbI30B select MOAMMULUPYET Kax10€e U3 MepelaHHbIX B HEr0 MHO-
JKecCTB (afiJIoBbIX 1€CKPHITOPOB, TAK, UTO YCTAHOBNEHHBIMH OCTAIOTCSI TOJILKO FOTOBbIE (hailyloBbIe
neckpuntopbl. [TocieHuil apryMeHT — timeout — Bel€T ce6sl 10-Pa3HOMY B PA3HbIX CHCTEMAX.
Ha Linux aprymeHT timeout MoaucuuipyeTcs], 4ToObl 0TPaXKATh BPeMsl, IPOBEEHHOE B PEKHME
oxMJlaHKsl. B Apyrux cuctemax apryMeHT timeout He Moauduuupyercs. [lostomy makcumasnb-
HOe BpeMsl 0XKHJaHHs JIOJDKHO Kax/blil pa3 nepeycTaHaB/IMBaThCsl Tepejl BBI30BOM select,
3HaueHHe timeout mocse 3aBepiieHnst paboThl YHKIMH He JIO/IKHO HCTIOIb30BAThCS.

B kauectBe npumepa paccMOTPHM MPOrpamMmy, KOTopasl OTKphIBAeT COeJIMHeHHe ¢ 3a1aHHbIM
KOMTIBIOTEPOM M 3a/laHHbIM [TOPTOM, a 3aTeM KOMHUPYeT BCE, UTO MOCTyNaeT Co CTaHAaPTHOrO MOTO-
Ka BBOJIa, B COKET, M BC&, UTO [10CTYIAET C COKeTa, Ha CTaHapTHLII OTOK BbIBOJA.

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <netdb.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <time.h>

int main(int argc, char const *argv[])

{

int port, n, sfd, sz;

struct hostent *phe;

struct sockaddr in sin;

fd set fds;

char buf[256];

if (argc != 3) {
fprintf (stderr, "Too few_parameters\n");
exit (1) ;

}
if (! (phe = gethostbyname(argv([1l]))) {
fprintf (stderr, "Bad _host _name:_%s\n", argv[l]);

exit (1) ;
}
if (sscanf(argv([2], "%d%n", &port, &n) !=1
|| argv[2][n] || port <= 0 || port > 65535) {
fprintf (stderr, "Bad_port_number:_%s\n", argv([2]);
exit (1) ;

}
if ((sfd = socket(PF_INET, SOCK STREAM, 0)) < 0) {

12

B ciyuae ycnemHoro BeINOJHEHNS] CHCTEMHBIH BbI30B BoaBpatiaet 0, a npu ownoke — =1. I1
peMeHHasi errno yCTaHaBJUBACTCS B KOJ OLIMOKH. Bo3MokHble olUMOKY NpHUBeeHbl B TabJ1u:
HHXKeE.

EBADF fd He siBJasieTcst (hailIOBBIM IECKPUIITOPOM.
EINVAL CoKeT y>Ke NpUBsi3aH K HEKOTOPOMY ajipecy.
EACCES 3arnpolieH ajpec WM Mopt, KOTOPbI MOKET UCMOMb30BATHCS TOJNBKO PUBHIIETHPOBAH:

HBIM T1POLLECCOM.
ENOTSOCK  dail/loBblil IeCKPUIITOP HE aCCOLUMPOBAH C COKETOM.

1.3.2 Pa6ora kaneHTa

ﬂaaneﬁmee HUCIOJIb30BAHHE COKETOB OTJIMHACTCsI JIs1 CepBepa U JIs1 K/IMEHTa. Kauenr no.
2KEH BbIIOJIHUTL BbI3OB beHKLI,l/ll/l connect.

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

int connect(int fd, const struct sockaddr *paddr, int addrlen);

[Tapamerp £d 3anaér haiinoBblii 1eCKpUNTOP COKeTa. paddr — ajpec CTPYKTYphl, OTpeest
tollelt anpec nojacoeanHenus, addrlen 3a1aér paamep CTpyKTypbl paddr. B cayuae ycrnelnn
ro 3aBeplieHus: GpyHKIMs Bo3Bparuaer 0, a mpu omnbke Bo3spataercst —1. [lepemennast errr
yCTaHaABJ/IMBAETCs B KOJ OLUNOKY. B0o3MOKHbIE KOZIbI OLIMGOK NPUBEEHBI HHXKeE.

EBADF Hesepnblit daityioBbiii reckpunrop £d.

EFAULT Anpec paddr BbIXOAUT 3a MPejiesIbl aPECHOTO MTPOCTPAHCTBA MpoLecca.
ENOTSOCK YkaszaHHblil aiJIoBLIl JeCKPUIITOP HE aCCOLMUPOBAH C COKETOM.
EISCONN CoennHeHHe y2Ke yCTaHOBJIEHO.

ECONNREFUSED Hukakoii npolecc He poC/IylIHBaeT yKa3aHHbIH afpec U IOpT.
ETIMEDOUT TaitmM-ayT npu noaxoueHuH. Bo3MOXKHO cepBep CJIHIIKOM 3arpyKeH.
ENETUNREACH CeTb HeJI0CTYMHA.

EADDRINUSE JloKaJibHbIi ajipec y2Ke HCMOJb3yeTcs.

EINPROGRESS Coket paboTaer B HeOJOKUPYIOLLEM PEXKUME, a COeIHHEHHE He MOXKET ObITh yCTa-
HOBJIEHO HEMELJIEHHO.

EALREADY Coket paGoTaeT B HeOJIOKHPYIOLLEM PEXKUME, U ITPe/IblLyliiast MOMbITKA COeIMHEHHUS
el He 3aKOHYMJIACh.
EAGAIN HenocraTouno pecypcoB siipa, uToObl BBIMOJHHTB 3aMPOC.

EAFNOSUPPORT IlepenaH HeBepHblf THI ajgpeca.
EACCES,EPERM HepnocraTouHo npas, uToGbI BLINOJIHUTb ONEPALHIO.

Ecui BbI30B connect 3aBepLUMIICS YCIIELIHO, 3TO 3HAUHUT, YTO COEJMHEHHe YCTAHOBJICHO,
MO2KHO repejiaBath AaHuble. OHH 1 TOT XKe (hainoBbIfl J€CKPHITOP COKETa MOXKHO HCIOJIb30Ba
¥ IS lepefiauk JaHHbIX, U 1Js Ipuéma JaHHbIX. PaGoTa ¢ HUM aHajlornuHa paGoTe ¢ KaHajlo
JlaHHble paccMaTpPUBAIOTCS KakK MOTOK OalTOB, IPUUEM IPaHHLbI COOOLLEHUH He COXPaHSIOTCS.

1.3.3 Pab6ora cepBepa

CepBep cHauaJ1a J0JI2KeH MepeKJ/IIUUTb COKET B PEXKUM 1pocAymusanus. Jlns s1oro uemnos
3yeTcsl CUCTEMHbIH BbI3OB listen.

#include <sys/socket.h>



int listen(int fd, int backlog);

[Tapamerp £d 3anaér Homep aitsoBoro jeckpunropa cokera. backlog — MaKCHMaJbHbIN
pasmep ouepead 3anpocoB Ha rnojakatoueHre. Korna ouepesb rnepenosiHseTcs, KJAHEeHT, KOTOPbIH
TOMbITAETCS BHIMOJMHUTD MOAKJ/IIOUEHHE, MONYUUT OMOKY ECONNREFUSED. O6buHOE 3HAaUeHHE
115t napameTpa backlog — 5.

CucTeMHBIIl BbI30B Bo3BpalliaeT O MPH YCIELIHOM 3aBeplieHuH, —1 — mnpu onoke. B stom
cJlyyae nepeMeHHasi exrno COAEPXKHUT KO OLUHOKH.

J17151 02KUIaHUst TOJKJIIOUEHHs] CepPBEP J0JKEH BBINOJHATL (PYHKLHUIO accept.

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

int accept(int fd, struct sockaddr *paddr, int *paddrlen);

3nech £d — 310 (haHIOBBIH IECKPUTITOP COKETA, KOTOPbIi J10/12KeH ObITh Y2Ke epeBeieH B pe-
»KUM npocJtyinBanus. PyHKUMS accept MpHOCTaHABIMBAET BhITIOJIHEHHE TIpolLiecca 10 Tex Mop,
0K OT KaKOro-JM00 KJAHEHTa He OCTYIUT 3apoc Ha Nojk/oueHue. Toraa B CTPYKTypy, Ha KOTO-
pyto yKasbiBaeT paddr, Oy1eT 3anucaH ajapec KOMIbIoTepa i HOMep 1opTa, ¢ KOTOPOro MpoH3BO-
JIUTCA MOJKJ/II0OYEHHE, a B IepeMeHHyIo 1o ajapecy paddrlen OyleT 3anucaH pa3Mep CTPYKTYphI,
cozepzKallell MHopMaLuio o noakJoueHud. I1pu Boi3oBe hyHKLMU 3TA epeMeHHast yKe J0JKHA
coziep:KaTh pasmep CTpyKTyphl. [Tpr paGoTe ¢ KOMMyHHKAaLMOHHBIM J0MeHOM PF_INET napamerp
paddr J0/uKeH YKasbiBaTh Ha CTPYKTYpY THNA struct sockaddr in.

B ciyuae yeneunoro BbirnosiHeHdst (QyHKLMS BO3BPALllaeT HOBBIH (afiJIoBbIil IECKPHIITOP COKe-
Ta. DTOT (hallyIOBbIN JECKPUIITOP y2Ke HEe HAXOJIUTCS B COCTOSIHUU MPOCJIYLUIHBAHUS U JOJIKEH HC-
NoJIb30BaThCs /IS 0OMeHa JaHHBIMHU C KueHTaMH. MlcXoaublil ainoBblil ieckpuntop £d ocraér-
Csl B COCTOSIHMH TPOCJYLIMBAHHST H MOXKET HCIOJIb30BATLCS JJIsl O2KHIAaHHS TTOAKJIIOUEHHST IPYTHX
k/anenToB. [Ipu oln6ke Bo3Bpallaercs —1, IepeMeHHasi errno yCTaHaBJAMBAETCs B KO OLIMOKH.

1.3.4 OOmeH JaHHBLIMHU

Pa6ota ¢ BUpTyaJbHBIM KaHAJOM MOJHOCTBIO aHaJOTHYHa paboTe ¢ 0ObIYHBIM KaHaaoM. st
UTEHHUsI U3 KaHaJsla UCIT0JIb3yeTCsl CUCTEMHbIN BbI30B read, JUlsl 3alMCH B KaHaJl HCIOJIb3YeTcst CH-
CTEMHbII BbI30B write. Bbi3oB read npuocTaHOBUT Mpoliece 10 MOsIBAEHHSs JaHHbBIX OT JPYroi
CTOPOHBI COE/IMHEHHUS, a BbI30B Write MOXKeT [IPHOCTAHOBUTD BbIIOJIHEHHE [TpOLIecca, eCH Y sipa
MOJIHOCTBIO 3aM0JIHHIACHL OUYepe/lb Ha nepeauy. B npocreiiiieil cutyaluu (coeiMHeHNe B JIOKAIb-
HOIl ceTH, HeGOJIbLIOH 00BEM JaHHBIX ) MOXKHO TIPEAINOJaraTb, UTo write He NPHOCTAHAB/ANUBAET
npotecc. Korna coenrnenne sakpbiBaeTcsi, CHCTEMHBIH BbI30B read Bo3spauiaet 0. st 3aKpbl-
THSI COKeTa, KOIJ1a OH CTAHOBUTCS HEHY2KHBIM, MO?KHO HCIT0J1b30BaTh CHCTEMHBIN BbI30B close.

Kak 06b1YHO MOXKHO c031aTh IECKPHITOP MOTOKA 110 (haiijIoBOMY I€CKPHUIITOPY COKETa C MOMO-
b0 yHKIMKH fdopen, a 3aTeM HCI0J/b30BaTh BCe CPEICTBA BICOKOYPOBHEBOTO BBO/IA-BbIBOJA.
Ecusin BbICOKOYPOBHEBbIE CPEACTBA UCTOMBL3YIOTCS M U151 3alTUCH B COKET, M JUIsl UTEHHS] U3 COKeTa,
HeoGXO0AMMO OTKPBITH JIBa Pa3HbIX AECKPUNTOPA MOTOKA, OJMH JII5 3aTIUCH, APYTOH /IS UTEHHUSs, KO-
TOPBIM [P CO3IaHUH NepeIaTh IBA Pa3HbIX (PaiIOBbIX IECKPUIITOPA, TIOJIYUHB BTOPOH AECKPUIITOP
13 (haiiJI0BOro JeCKPUITOPA COKETA C MOMOLLBIO dup.

1.3.5 ¥YcraHoBKa peXXUMOB paboThbl COKeTa

C nomot1iblo QYHKIMH setsockopt MOXKHO YCTAHOBUTb PEXKHUMbI paGOTHI COKeTa.

6sieMa o6MeHa MH(opMaLMed U CHHXPOHU3ALMK MEXKy STHMH npoueccamu. Ecau cucrema o
JlepXKHBaeT MHOXKECTBEHHOCTb MTOTOKOB yripasJenus (multithreading), MoxKHO co31aTh OT/IE/bH)
HUTb U151 KAXK/10i OorepaLyi BBO/IAa-BbIBOJA.

Tpauuurontbli crnoco6 B cucteMe Unix 3ak/ouaeTcs B UCMOJb30BAHUH CUCTEMHOIO BbI30
select?.

#include <sys/time.h>
#include <sys/types.h>
#include <unistd.h>

int select(int n, fd set *rfds, fd set *wfds,
fd set *efds, struct timeval *timeout);

FD _CLR(int fd, fd set *pset);
FD_ISSET(int fd, fd set *pset);
FD_SET(int fd, fd set *pset);
FD_ZERO(fd_set *pset);

CHcTeMHBIH BbI30B select MO3BOJSET MPHOCTAHOBUTL BBIMOJHEHHE Tpolecca 10 TeX Me
T10Ka B OJIHOM U3 (hal/IOBBIX IECKPUIITOPOB, 3alaHHbIX B rfds, He NOSIBATCS JaHHbIE, HeMele!
HO JIOCTYTHBIE HA YTeHHeE, JUOO O/IMH U3 (DAIJIOBBIX IECKPHIITOPOB, 3a/laHHBIX B wEds, He CTaH
JIOCTYIHbBIM /151 HeMeJIEHHOH 3allMCH B Hero, 60 B 0JIHOM U3 (DailJIoBLIX 1€CKPUIITOPOB, 3a1a
HbIX B e fds, He BO3HMKHET HCKJIIOUHTE/IbHAs CUTyaLHsl, JJMOO He 3aKOHUYHTCS MHTepBaJl BpeMek
3azauHbiil B timeout®. JIioGoil U3 3THX apryMeHTOB MO3KeT ObITh paBeH NULL, uTO 03HAUAET I
CTO€ MHO>KECTBO W/ 6eCKOHEUHbIH HHTepBaJ BpeMeHH oxkujanus. [Tapamerp n no/mKeH ObITh
1 Gosblile MaKCHMaIbHOTO HOMepa (halI0BOro AECKPUIITOPA, TIPUCYTCTBYIOLLETO BO MHOYKECTB,
rfds, wids, efds. MoxXHo nepeiaBarb 3HaueHue FD SETSIZE, paBHOe MaKCHMaJIbHOMY K
JIMUECTBY (hak/IOBBIX IECKPUIITOPOB BO MHOYKECTBE.

Ecuu daityoBblil 1eCKPUITOP aCCOLUUPOBAH C COKETOM, I1€PEKJIIOUEHHDBIM B PE2KUM [POCILYLL
BaHHsl, €r0 MOXKHO MPOBEPSITb HAa TOTOBHOCTb Ha UTeHHe. [0TOBHOCTb Ha UTEHHE TAKOro JeCKpH
TOpPA 03HAYaAET, UTO FOTOBO MOJKJIOUEHHE KJIHEHTa, U CHCTEMHbII BbI30B accept He NMPUBEAET
MPHOCTAHOBKE BBIMOJHEHHUS TTpoLecca.

Tun £d_set — 3To THM 47151 XPaHEeHHsI MHOKeCTBA (ailyIoBBIX JecKpunTopos. Kak u B ciyu
MHOXKECTBA THIIOB CHTHAJIOB Sigset t, onpesesieHbl crielualbHble QYHKIMH paGoThl CO MH;
xectBaMu. PyHkuus (Makpoc) FD_ZERO ouHllaeT MHOXKeCTBO (afioBbIX 1eCKPHIITOPOB, Ha K
TOpoe yKa3blBaeT apryMeHT pset. @yukims FD_SET jno6asJsieT hailyoBblil geckpunrtop £d |
MHOKeCTBY (hallIOBBIX JIECKPUIITOPOB, Ha KOTOPOE yKa3biBaeT apryMeHT pset. Pynkimst FD_CI
yaassier aiIoBblit leckpunTop £d M3 MHOXKeCTBa (hailJIoBBIX IECKPHIITOPOB, HA KOTOPOE yKaat
BaeT aprymeHT pset. @ynkims FD_ISSET npoBepsieT, MPUCYTCTBYET JiK (DarIOBbIi JeCKPUIITY
f£d Bo MHOXKeCTBE, Ha KOTOPOE yKa3bIBaeT apryMeHT pset.

CHcTeMHBIH BbI30B select Bo3BpalllaeT KOJHUECTBO (hailJIOBBIX JECKPHIITOPOB, FOTOBbIX
3atpe6oBaHHON onepauuy. Ecn select 3aBepluusics U3-3a UCTeUEHUs 3alaHHOTO JIMMUTA BP

4select npucyrersyer Bo Bcex UNIX-no106HbX OC, HO 110 KAKMM-TO PHUMHAM 3Ta (yHKLMS He Oblia CTa
naprusuposana POSIX.

5K cosKasienuio otcyTeTByeT dyHKIHs, KOTopast Mo3BoJsIa Gbl IPHOCTAHABAMBATE TPOLECC JI0 HACTYTICHHUS C
ObITHs B (halisIoBBIX JlecKpHNITOpaXx, B 00bektax SysV IPC 1y cbiHoBHUX rpoteccoB. To, 4To ¢ TOUKH 3peHHst 02KHLaH
COOBITHS NPOLIECCHI, (hailsIoBble 1eCKPUNTOPBI U SysV IPC HepaBHOLIEHHBI, OJIHO U3 CAMBIX HEYauHbIX 0COOEHHOCT
UNIX. B Windows 3Ta o116ka «ucrnpasJjeHa»: paboTa ¢ ouTH BCeMH 00bEKTaMU BEAETCS uepe3 AeCKPHITOp, HMe!
il T HANDLE, dyHKuMsl WaitForMultipleObjects npUHUMaeT MacCcuB 3HaueHuit sToro tuna. [Touru Been
KPOME COKETOB, UTO IPAKTHUECKH CBOJHUT MOJIE3HOCTB TAKOTO T10/IX0/1a Ha HET.
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/* xXopoHmM <<30MGKU>> */
while (waitpid(-1, NULL, WNOHANG) > 0);
/* oxmmaeM HNOOKJIYEHUS */
alen = sizeof (aaddr);
if ((afd = accept(lfd, (struct sockaddr*) &aaddr, &alen)) < 0) {
perror ("accept");
exit (1) ;
}
/* B3anpock KJIMEHTOB OyneM OOCIYyXWMBATE B IOPYyI'OM mporecce */
if ((pid = fork()) < 0) {
perror ("fork") ;
} else if (!pid) {
close(1l£fd);
/* nevaraeMm MHQOPMALMIO O MOAKJIOYEHUM */
printf ("%d: _Connection_from %$s:%d_accepted.\n", getpid(),
inet ntoa(aaddr.sin_addr), ntohs(aaddr.sin port));

if (read(afd, &ct, sizeof(ct)) != sizeof(st)) {
fprintf (stderr, "read_error\n");
} else {

/* neuaraeM BpeMs KJIMEHTa U cepBepa */
ct = ntohl(ct);
st = time(0);
printf("%d: Client_time %lu, _server _time_ %lu\n",
getpid(), ct, st);

st = htonl(st);
/* XejarTesibHO NPOBEPSATH pe3ysbLTarT write */
write(afd, &st, sizeof(st));

}

close (afd);

_exit(0);

}

close (afd);

return 0;

2  MyJabTUnIeKCHpPOBaHUE BBOJa/BbIBOAA

B nporpamme MoKeT BO3HHKHYTb HEOOXOAUMOCTb BBIMOJIHSITH ONEpPaLMH OXHOBPEMEHHO C
HeCKoJIbKUMH (DailjloBbIMH Jeckpuntopamu. Hanpumep, npoueccy MoxkeT norpe6oBaTbCsi Cud-
ThIBaThb J@HHbIE CO CTAHJAPTHOrO MOTOKA BBOJA M B TO K€ BPEMsl CUMTbIBATb JaHHblE H3 COKeTa.
Kaxknas us onepauuii uTeHus, BbIOIHAEMAs! [10 OTAEIbHOCTH, MOXKET IPHUOCTAHOBUTL [1pOLeCce Ha
HeOIpe/iesIEHHOE BpeMs.

O11HO U3 BO3MOXKHbIX PELUEHHH 3Tol NpobJieMbl 3aK/I0UaeTcsl B TOM, UTOObI OTKPbIBAThL (haii-
JIOBbIE IECKPUITOPBI B HeGJIOKHPYIOLLIEM PexKHMe U TI0CTOSIHHO onpaluuBaTth UX. Henocratok storo
METO/Ia COCTOUT B HEONPABJAAHHO OOJILLIOH 3arpy3Ke NMpoLeccopa U3-3a MOCTOSHHLIX CHCTEMHbIX
BbI30BOB. Jpyroil BApHAHT COCTOUT B TOM, UTOObI /151 Ka’KI0H OrepaLiy BBoJa-BblBOJa, KOTOpast
MO2KeT 3a0JI0KHPOBATh MPOLECC, CO3/1aTh OTAE/bHbIA Mpouecc. B 3ToM ciyyae Bo3HHKaeT mpo-
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#include <sys/types.h>
#include <sys/socket.h>

int setsockopt(int fd, int level, int optname,
const void *optval, int optlen);

£d sanaér dainoBblil JeckpunTop cokera. [Tapamerp level onpeesieT, pexKHUMbl KaKo
YPOBHSI HEOOXOAMMO H3MEHUTb. BO3MOXKHO U3MEHUTb PEXKUMbBI PAOOTBI KAK CAMOT0 COKeTa (KO
cranta SOL_SOCKET), Tak H NPOTOKOJIa, HCMOJIb3yeMOro Ajst 0OMeHa AaHHBIMH, B 9TOM CJIyY
HY?KHO YKa3aTh HOMep MpoToKosa (Hanpumep, IPPROTO_TCP). [Tapamerp optname 3a1aéT m
U3MeHseMoro napaMerpa, a optval — HoBoe 3HaueHHe. [lapameTp optlen — pa3mep obJac
NaMsTH, Ha KOTOPYIO yKa3biBaeT optval.

M3 Bcex BO3MOXKHbBIX pexKUMOB PaGOThl Mbl 3[1€Ch YIIOMsIHEM TOJIbKO 0uH. 1o ymosuanuto, K
I71a 3aKaHuMBaeT paboTy NPOLLECC, MPOC/yLINBABLLINI HEKOTOPBIH MOPT, B TEUEHHE HECKOJIBKHX M
HYT CHCTEMa He [103BOJIsSIeT APYTHM M1poLieccaM NPUBS3bIBATLCS K TOMY MOPTY, BO3BpalLias OO
EINVAL. 910 HEOOXOAMMO JIsl TOTO, YTOOBI MPOUTHOPHPOBATh MAKeTH, afpecoBaHHbIe yKe 3
BEpLUIMBLIEMYCS] TIPOLIECCY, KOTOPBIE, BO3MOXKHO, «3ajiepKaauch» B ceTH. OHAKO 3TO MPUBOJHT
TOMY, UTO CePBEPHbIi [POLLECC HeJIb3sl epe3alyCTHTb cpasdy 110CJ/1e TOro, Kak OH 3aBepLumIcs, U
oueHb Hey106HO pH pazpaboTke u oTiazake. Ecan napamerp level ycTaHoBHTb B SOL_SOCKE
optname ycTaHoBHTb B SO_REUSEADDR, M 3HaueHHe 3TOro rnapameTpa yCTaHOBHTbL B 1, Mo
OyeT CTaHOBHTBLCS IOCTYIHBIM Cpagy Ke MocJie 3aBepLIeHHs npolecca-ceppepa.

1.4 Tlpumep kaueHTa

Paccmorpum mpocreiiiiyto nporpaMmy-KJaHeHT, KOTOPast OTKPbIBAET COEIMHEHHE Ha 3a1aHHL
aJipec U NopT M Nocbliaet Tekyllee Bpems. [Toc/ie 3Toro nporpamma oxKuaaeT noJiyueHust Tekylie
BPEMEHH cepBepa, neyaraeT ero M sapepluaeT padory.

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <netdb.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <time.h>

int main(int argc, char const *argv[]

{

int port, n, sfd;

struct hostent *phe;

struct sockaddr_in sin;

time t ti

if (argc != 3) {
fprintf (stderr, "Too few _parameters\n");
exit (1) ;

}
/* mosyumM ampec KoMmboTepa */
if (! (phe = gethostbyname(argv[1l]))) {
fprintf (stderr, "Bad _host _name:_%s\n", argv[l]);

o
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exit(1);
}

/* mpoumraem Homep nopra */

if (sscanf(argv[2], "%d%n", &port, &n) !=1
|| argv[2][n] || port <= 0 || port > 65535) {
fprintf (stderr, "Bad port number: %s\n", argv([2]);
exit (1) ;

}

/* cosnmaém coker */

if ((sfd = socket(PF INET, SOCK STREAM, 0)) < 0) {
perror ("socket");
exit(l);

}

/* OJIS Hamero KJIMEHTA NPUBSI3KA COKEeTa HEe BaxHa,

nosToMy bind mpomyckaem */

/* ycraHaBAMBAEM ampecC HNOOKJIOYEHMUs */

sin.sin_family = AF_INET;

sin.sin_port = htons(port);

memcpy (&sin.sin addr, phe->h addr 1ist[0], sizeof(sin.sin addr));

/* momcoenmHseMcs k cepBepy */

if (connect(sfd, (struct sockaddr*) &sin, sizeof(sin)) < 0) {
perror ("connect") ;
exit(1);

}

/* oTceulaeM Tekymee BpeMs */

t time (0) ;

t = htonl(t);

/* XkejaTeJbHO NPOBEPSTE pesyJsbTarT write */

write(sfd, &t, sizeof(t));

/* cumTEBaeM BpeMs cepBepa */

if (read(sfd, &t, sizeof(t)) != sizeof(t)) {
fprintf (stderr, "read _failed\n");
} else {

printf ("Server _time:_%s", ctime(&t));
}
/* BakpeBaeM coker */
close(sfd);

return 0O;

1.5 [Tlpumep cepBepa

B kauecTtBe nporpammbl-cepBepa pacCMOTPUM IPOrpaMMy, KOTOpasi 0xKMAAeT MOJKJIIOUEHUST
OT KJIMEHTa U CUMTbIBAaeT BpeMsl KiueHTa. Tekylliee BpeMsi ceppepa HepecbliaeTcsl KiaueHty. [To-
cJle MOJIK/II0UeHHs KJHeHTa paboTa C KJIHeHTOM BeETCsl B OT/JeNbHOM Tpoliecce. JTO MO3BOJsET
napaJjie/ibHo 00C/1y2KMBaTh HECKOJIbKO KJMEHTOB H IPHHMMATb HOBbIE 3aMPOChI.

#include <stdio.h>
#include <stdlib.h>

#include <unistd.h>
#include <netdb.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <time.h>
#include <sys/wait.h>
#include <arpa/inet.h>

int main(int argc, char const *argv[]

{

int 1fd, n, port, afd, alen, sopt, pid;
struct sockaddr in baddr, aaddr;
time_t ct, st;
if (argc != 2) {
fprintf (stderr, "Too few_parameters\n");
exit (1) ;

}

/* npoumraem HoMmep mopra */

if (sscanf(argv[l], "%d%n", &port, &n) !=1
|| argv[l]l[n] || port <= 0 || port > 65535) {
fprintf (stderr, "Bad port, number: $s\n", argv([2]);
exit(1l);

}

/* cozmaém coker */

if ((1fd = socket(PF_INET, SOCK STREAM, 0)) < 0) {
perror ("socket");
exit (1) ;

}

/* Banaém pexmm cokera */

sopt = 1;

if (setsockopt(lfd,SOL SOCKET,SO REUSEADDR, &sopt, sizeof (sopt))< 0)
perror ("setsockopt") ;
exit (1) ;

}

/* Bamaém ampec cokera */

baddr.sin_family = AF_INET;

baddr.sin port = htons(port);

baddr.sin_addr.s_addr = INADDR_ANY;

/* NpuBS3BBaeM CokeT */

if (bind(1fd, (struct sockaddr *) &baddr, sizeof(baddr)) < 0) {
perror ("bind") ;
exit (1) ;

}

/* BRIOYAEM PEXMM HOPOCJYIMBAHUS */

if (listen(lfd, 5) < 0) {
perror ("listen");
exit(1);

}

while (1) {



