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1 Cokerbl

B nanHom pasnesie Mbl pacCMOTPUM €llUE OJIMH MEeXaHU3M MEeXKITPOLECCHOr0 B3aUMOIEHCTBHS
— cokemot. COKETbl — 3TO YHUBEPCaJbHbIH UHTEPhENRC MEKIPOLIECCHOTO B3AUMOIEHCTBHUS, J10-
MyCKaloLWMH B3aUMOACHCTBHE MTPOLLECCOB, PaOOTAIOLMX KaK HA OJTHOM KOMITbIOTEpPE, TAK H Ha pa3-
HbIX KOMIbIOTEpax, 00beAMHEHHBIX B ceTb. M3HauabHO HHTEpdelc coKeTOB Obl peasu30BaH s
4.2BSD, 3atem Obl1 niepeHecéH Ha Bce apyrue Unix-nopo6Hble OnepaloHHble CUCTEMbl. 3HAUM-
TEJIbHO TI03JIHeE MOXO0XKHUE HHTepdelc Obl1 peanrsoBan a1t Windows 3.1. HecmoTtpsi Ha To, uto
(yHKIMH paGoThl ¢ cokeTaMM HazbiBaloTesi B Windows TouHO Takxke, paboTa ¢ HUMHU B JIeTassAX
OTJIMYAETCSl OT paboThbl ¢ COKeTaMu B Unix, T03TOMY FOBOPUTb O COBMECTUMOCTH HE IIPUXOAUTCSI.

Mbl paccMoTpuM paboTy ¢ COKETaMH TOJIBKO B CJIyuae CeTH KOMITbIOTEPOB M C YCTaHOBJICHHEM
BUPTyaJbHOTO coeiiHeHusi. OGMeH IaHHBIMU B 3TOM CJiyuae BeIéTesi o nporokosy TCP.

1.1 Anppecauusi KOMNbIOTEPOB

Kaxplit komnbiotep B ceti IP 10/12KeH HMeTh yHUKAJbHBIN HOMep (aapec). B Hacrosiiee Bpe-
s (npoTokoa IPv4) anpec nmeer pazmep 32 6ura (4 Gaiira)! . Tpaguimonto IP-anpeca sanuchipa-
I0TCS1 B TOYEYHOH HOTaLMK: 4 JeCSITHUHBIX UMCIa, Kaxk/10e /sl COOTBETCTBYIoLLero 6aiTa ajapeca,
HauuHasl OT cTapliero OaiTa K MJajilleMy, pa3jieJiéHHble TOUKOH, Harpumep 192.168.10.1.

Uro6bl mpeoGpa3oBaTh ajipec B TOUEUHON HOTALIMU B OJIHO 32-OUTHOE CJIOBO MOXKHO MCTOJIb-
30BaTh (GyHKIHIO gethostbyaddr.

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

3nech napamerp addr — 3To ajpec, len — JJIMHA CTPOKH ajpeca, type — THIl ajipeca,
3TOT MapameTp A0J2KeH ObITb ycTaHOBJIeH B AF INET. B ciyuae Heynauu Bosspataercs NULL, a
B cJlyuae yclexa Bo3BpalllaeTcsl yKkasaTeslb Ha 3alloJIHeHHYIO CTPYKTYpy hostent.

'B nosoii Bepcuu npotokosa IP — IPvé — ajpec umeet pasmep 128 6ut. Bripouem, nepexoji Ha HOBBIi IPOTOKO
TOJIbKO HAUHHAETCS].



struct hostent {

char *h name; /* opuumanesHoe uMsa */

char **h aliases; /* cmmcok anmacoB mMeHuU */
int h addrtype; /* mun anpeca (AF _INET) */
int h length; /* nnuHa azgpeca (4) */
char **h addr list; /* cmmcox anmpecos */

}s

YKasatesu Ha ajpeca BO BHyTPEHHEM [IPEICTaBJCHUH HAX0AATCA B MaccuBe h addr list.
[Tocaennuil ssemMeHT MaccuBa cofepKUT NULL. HUToObl caesnaTh OnMcaHue CTPYKTypbl MAaKCH-
MaJ/IbHO OOLLMM, pPa3pabOTUMKK Clesaju yKa3aTeslb Ha BHYTPEHHee MPeACTaB/IeHHe ajapeca yKa-
3aresieM THNa char*, yTo 3/€Chb 110 CMBIC/JY TO XK€ camMoe, 4TO void*2. UToGbl HCMO/BL30BATH
ajapeca Hy»KHO JIMOO NPUBOAUTL TUI yKasaTeJisl K TUIy unsigned long *, u60 UCNOJb30BATh
(bYHKIMH THIIA MEMCPY.

[TockoJ/ibKy 3amuch aapecoB B JECATUYHON HOTALlUM HEMHEMOHMYHA, Oblia pa3paboTaHa 10-
MeHHasl cucteMa UMEH. Mimsi KomnbloTepa B JOMEHHOH CUCTeMe WUMEH 3aMUChIBAETCSl KaK MocJje-
JIOBATEJIbHOCTb M3 HECKOJIbKHX CJIOB, Pa3/le/I€HHbIX TOUKOH, HAIIPUMEP Www . CS .msu. su. B Jio-
KaJIbHbIX CETsIX MOTYT HCII0JIb30BaThCsl UMeHa, COCTOsIIHE TOJbKO H3 OJHOIO CJ0Ba, Halpumep
elwing. Uro6bl npeo6pa3oBaTh JOMEHHOE UMsl KOMIIbIOTEPA B €ro ajpec BO BHYTPEHHEM Mpe/l-
CTaBJIEHUH MOKHO UCIO0J1b30BaTh (DYHKIHIO gethostbyname.

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

EcJii BbI30B 3aKOHUKJICS HEYauHO, PYHKIIMS Bo3BpallaeT NULL, a B c/iyuae yJauu Bo3Bpalia-
eTcsl ykasaTteJib Ha CTPYKTypy hostent, onucannyto Bolle. B Unix gethostbyname KOppeKTHO
o6pabarbIBaeT ajpeca KOMIIbIOTEPOB B TOUEUHON HOTALMU, B OTJIMUKEe OT Windows.

[P-anpec 127.0.0.1 Ha to6OM KOMIbIOTepe 0603HAYAET ITOT K€ KOMITbIOTep. DTOMY aJl-
pecy cooTBeTcTBYyeT UMl Llocalhost.

Muorna tpebyetcs o ajapecy BO BHyTPEHHEM MPEJICTABIEHUH MOJYYUThb apec B TOUEYHOH HO-
tauuu. 115t 3T0ro uenosibayerest hyHKIUs inet ntoa.

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

char *inet ntoa(struct in addr in);

[To anpecy Bo BHyTpeHHEM Mpe/ICTABIEHHH, TIEpEaBAEMOM B MapameTpe in, 3Ta (yHKIHS BO3-
BpalllaeT yKazaTe/lb Ha CTPOKY, COJepaKalllyto 3aluch ajapeca B ToyeyHoll HoTaumu. CTpoka pas-
MelaeTcsl B CTaTHUECKOH 00J1aCTH NaMsATH, T03TOMY COIEPXKHMOE CTPOKH MEPENUChIBACTCS MPH
KaxK10M Bbl3oBe PpyHKUMH. CTpyKTypa struct in addr onpejeseHa c/eayoLmumM 00pa3oM.

struct in addr {
unsigned long int s addr;

}s

[Tose s addr comepKHT ajipec KOMIbIOTEPA BO BHYTPEHHEM I1PeACTaBJIeHuH (32-OUTHOe Lie-
JIO€ YHUCJIO B CETEBOM MPEICTABJIEHHUH ).

Kpowme anpeca kommnbloTepa ajisi ycTaHOBJIEHHUS CBSI3H HEOOXOAUMO 3HATh HOMEp nopma. JTo
— HeboJiblioe (16 6UT) HeoTpULLATEIbHOE 11eJ10€ UUCJ/10. FIMEHHO 10 HOMepy MopTa pasJjnualoTcst

2Korza paspaGarbiBascs uHTepdeiic coKeTo, B A3bike CH elé He GbLI0 KIOUeBOro cJI0Ba void.



pasHble ceTeBble CepPBUCHI, paboTalollie Ha 0fHOM KoMmbloTepe. Hanpumep, nopt ¢ Homepom 80
0ObIUHO MCMOJIb3yeTCsl Web-cepBepoM, a MopT ¢ HOMEpPOM 25 — 1ouToBbIM cepBepoM. [lopThl ¢
HoMepamu, MeHblIUMHU 1025 3ape3epBUpPOBaHbI /151 HCTIOB30BAHUS TPUBUJIETUPOBAHHBIMHU MPO-
ueccamu. Bee ocrasibHble MOPThI OCTYIHbI /U151 HCIOJb30BAHUST BCEMH MpolieccaMu. Ecau npo-
1lecc He BBIMOJIHUJ OMepaLuio NPUBSI3KH COKeTa K OMNpeie]EHHOMY HOMepy MopTa, HoMep noprta
Ha3Havyaercsi aBToMatuuecku. K olHOMy U TOMy »Ke MOPTy MOTYT MOJKJ/I0YaThCsl HECKOJbKO K-
€HTOB, MOITOMY COEJMHEHHE TOJHOCTbIO UIeHTUDUIMpPYeTCs 4 UhucaaMu: IByMsl ajipecaMi KOM-
NbIOTEPOB U JBYMsI HOME€paMH MOPTOB.

1.2 CeTteBoe npeacraBJjeHue yuce

B cetu Moryt paGoTtaTh KOMIbIOTEPbI Pa3JIMUHbIX arnapaTHbIX MJIaTGOopM MOoJ yrpaBieHHeM
pasJMUHbIX OTepallMOHHbIX chcTeM. JlaxKe 1iesible unMc/ia XpaHsaTesi B MaMsTH M0-PasHoMy Yy pas-
HbIX THIOB TpolieccopoB. Hanpumep, y npoiieccopos i386 1 Bblile 11e/1ble UMCIa XPAHATCS B Ma-
MsSTH OT MJajiero 6anrta K crapuiemy (Little Endian). ¥ npyrux npoueccopos (Hanpumep, sparc)
1ieJible YnCJIa XpaHsaTCs B aMsiTH OT ctapiiero 6anta kK maanuiemy (Big Endian). [Tostomy Heo6-
XOJIUMO €IMHOE COIIACOBAHHOE MPEACTAB/EHHE LIe/IbIX YUHCEJ MPH MePeChLIKe MaKeToB Mo ceth”. B
KauecTBe TaKOro MpejcTaBJeHnst BbIOpaHO MpeacTaBaeHre OT cTapiiero 6aita K maaemy. s
nepeBojia LeJbIX YHCeJ U3 CETEBOTO MPeJICTaB/IeH s B JIOKAJIbHOE U HA0G0POT OTpeJiesieHbl CJIeTy-
folue PyHKIMH.

#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);

Oyukiysa htonl nepeBOAUT JJIHHHOE Lesoe (32 6UTa) U3 JIOKAJbHOTO NpecTaBieH s B ce-
TeBoe npejcTaBieHde. OyHkiMg ntohl NepeBOJUT JJIMHHOE Liesoe (32 6UTa) U3 CeTEBOro mnpeji-
CTaBJIeHHUs1 B JloKasibHOe. PyHKIMA htons nepeBoAUT KOpoTKoe 1esoe (16 6UT) U3 JJoKaJIbHOTO
npeJcTaB/eHust B ceTeBoe, a (hyHKIUS ntohs — Hao6opot. Korja no cetu nepenatorcsi 1eJble
yKcJia B IBOWUHOM TMPEJICTaBJIEHUH, OHU JIOJKHBI ObITh IPeoOpa3oBaHbl B CeTeBOE MPe/ICTaBJIeHHE.

3aMeTbTe, UTO He CYIIECTBYET CTaHAPTHbIX CIIOCOOOB Mepeaur Mo CETH BellleCTBEHHbIX UMCe/]
B GuHapHOM hopmate. [IpeanouturesibHee UX Mpeo6Pa3oOBLIBATL B CHMBOJILHOE MPEJICTABJIEHHE.

1.3 CBsi3b ¢ yCTAHOBJEHHEM COEJUHEHMUS

PaccmoTpum B3aumoJielicTBHE JIBYX MPOLLECCOB, KOTJA OHU CBSI3bIBAIOTCS C YCTAHOBJIEHHEM
BUPTYaJIbHOTO coeliiHeHus. B sTom ciyuae pabota aByX cTopoH He cummerpuuHa. OmuH npo-
ece JI0J/2KeH BBICTYIUTb B POJIM «cepBepa», JPYroil — B poJiM «KJMeHTa». Takoe pasjesieHue
MO2KET He UMeTb HHUEro o6LIero ¢ apXUTeKTypOl «KJIHEHT-CcepBep», HO Yallle BCEro poJii CTOPOH B
APXUTEKTYPe KJHEHT-CEPBEP» €CTECTBEHHO OTOOPAXKAIOTCS HA POJIM CTOPOH MPH YCTAHOBJIECHUU
CO€JIMHEHMSI.

CepBep JI0JKEH CO3/1aTh COKET, IPUBSA3aTh €ro K ONpeieéHHOMY MOpTy U/Wiu anpecy, nepe-
KJIIOUHTh COKET B PEXKHUM OXKMJIAaHH$1 COCIMHEHHUS], 3aTeM 02KU/1aTh MOJKJIOUEHHsT OT KianeHTa. Kiu-
EHT JIOJIZKeH CO3/1aTh COKET, M0CJIe 3TOr0 OH MOXKeT NPUBSI3ATh ero K onpeeéHHoMY opTy H/uiu

31 Boo611ie, HEOGXOIMMO COrIACOBAHHOE MPEICTABICHHE JTIOOBIX MepechliaeMbIX JaHHbIX. JIIs 3TOro npeHasHa-
YeHbl TakHe s13blKH, Kak ASN. 1, IDL u nip.



ajipecy, 3aTeM KJHEHT J0JKEH MOJKJIIOUNTbCS K cepBepy. [locse yctaHoBieHust coeinHenust ooe
CTOPOHBI MOTYT 0OMEHHMBATbCS HHPOPMALMEH IPYT C APYTOM.

1.3.1 Co3spanue cokera

Paccmorpum s1u waru noapobuee. YToObl cO3aTh COKET UCIOJIb3YeTCsl CUCTEMHbIA BbI30B
socket.

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

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

[Tapamerp domain 3anaér KOMMyHMKALMOHHbIA noMeH. Hanpumep, PF UNIX, PF LOCAL
— 3TO JIOKAJIbHOE COEJIMHEHHE, KOTOPOE JOCTYITHO TOJbKO /15 MPOLLECCOB, pabOTAIOIIMX HA OJ1-
HOM KOMIIbIOTEpE, HO €ro Mbl 3[1eCh paccMaTpuBath He OyneM. Hac untepecyer nomen PF INET
— NPOTOKOJIbl, OCHOBaHHble Ha IPv4. [Tapamerp type 3amaét tun coenuHenusi. Hac unrepecy-
€T TUN coeJiuHeHHus1 SOCK STREAM — CBsI3b C yCTAHOBJIEHHEM JIByHaIPaBJE€HHOIO0 BUPTYaJbHOIO
COEJIMHEeHUs ¢ HaJlexKHOH locTaBKoi (npotokos TCP). Boamoxken Tun coenrHennss SOCK DGRAM
— CBsi3b 0€3 ycTaHoBJIeHUs coenHenust (npotokos UDP). T1apameTrp protocol no3BoJisieT Bbl-
OpaTb OJIMH U3 BO3MOXKHO HECKOJIbKMX MPOTOKOJIOB, YIOBJIETBOPSIOLIMX JIBYM IEPBbIM NMapaMeT-
pam. Eco 3nech nepenaérest 0, mporokos 6Gyaer BbiOpaH aBTOMAaTHYECKH, UTO PEKOMEHyeTCs B
JIAHHOM CJlyyae.

CucremHblil BbI30B socket Bo3dBpallaeT Homep (aisoBoro 1eCKpunTopa, acCouMnpoBaHHO-
ro ¢ HOBbIM cOKeToM. C HUM MOKHO BBITIOJIHSITH BCE OMepalyu, JIOMyCTUMbIe 7S (hallJIoBbIX Je-
ckpuntopoB: dup, dup2, close. B ciyuae omimOku CUCTEMHBIH BbI30B socket Bo3Bpalllaer —1,
a NepeMeHHas errno COACPKUT KOJL OLIHOKH.

CHcTeMHBIi BbI30B bind M03BoJIsIeT NPUBA3ATH COKET K ONpeeJEHHOMY ajpecy H/W/H MopTy.

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

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

[Tapamerp £d — 3T0 HOMep atsioBoro meckpunropa cokera. [lapamerp paddr — ykasa-
TeJIb Ha CTPYKTYpPY, KOTOpasi COJEPKUT HHpopMallMio 0 NpuBsi3ke cokera. CoaepKUMOe CTPYyK-
TYPbI CYLLECTBEHHO 3aBUCHUT OT KOMMYHHKALIMOHHOIO JIOMEHA, 3a/1aBaeMoro B CHCTEMHOM BbI30Be
socket. Tak, 11 KOMMyHMKAaLMOHHOIO J0MeHa PFINET 10J/KHA MCIOJb30BATLCS CTPYKTypa
struct sockaddr in,onpenenéHHas cjaeiyroLUM 06pa3om:

struct sockaddr in {
int sin family;
unsigned short sin port;
struct in addr sin_ addr;

}s

[Tone sin family 3anaér Tun agpeca, st KOMMyHUKALMOHHOrO 1oMeHa PF INET Tum aj-
peca no/KeH ObITb ycTaHoBsieH B AF INET. [Tosie sin port onpeaesnser Homep nopra. Homep
10opTa JI0JKEH 3a1aBaThCs B CeTeBOM NpejcrabieHud. Ec/in B kauecTBe Homepa nopta ykasad 0,
SIPO HA3HAYUT HOMep 1opTa aBTomatuuecku. [lose sin addr 3anaér agpec NpuBsI3KH COKeTa.
JonycTtuma KoHcTaHTa INADDR ANY, 0603Ha4alollas, 4To aapec NpuBs3KH Oy1eT Ha3HaueH aB-
TOMaTHYECKH.



B CJIydae yCrieiHOro BbIlOJIHEHHU S CHUCTEMHbIN BbI30B BO3BpallaeT 0, alpu omnbre — -1.Ile-
peMEHHad errno YCTAaHABJAUBAECTCS B KO/ omn6KU. Bo3aMoxKHble 0O1IHOKH IMPpHUBEICHLI B TabJinie
HHXKeE.

EBADF fd He siBsieTCs PalJIOBBIM IECKPUTITOPOM.
EINVAL CoKeT yxKe NMpUBsi3aH K HEKOTOPOMY aJipecy.
EACCES 3anpoliieH afpec UM MOPT, KOTOPbIH MOXKET UCI0Jb30BAThCS TOJLKO MPUBUJIETHPOBAH-

HbIM MPOLIECCOM.
ENOTSOCK DailsioBblil 1eCKPUNITOP HE ACCOLIMUPOBAH C COKETOM.

1.3.2 Pabora kKaneHra

IlaJleeﬁLuee HCII0JIb30OBAHHE COKETOB OTJHMYACTCS AJIs1 CEPpBEpa U JJid KJIUEHTA. Knunent JLOJI-
2K€H BbIITIOJIHUTDb BbI30OB d)yHKU,I/H/I connect.

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

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

[Tapamerp £d 3anaér daitnoBbli 1eckpuntop cokera. paddr — ajpec CTPYKTYphbl, Onpeeisi-
1011lel ajipec nojcoenrMHerust, addrlen 3a1aéT pa3Mep CTPyKTyphl paddr. B cayuae ycnemHo-
ro 3aBepuieHusi pynkuus Bosspautaet 0, a npu ominoKe Bo3ppaiaercst —1. [lepemenHasi errno
yCTaHaBJIMBAETCS B KOJI OLLIMOKU. B03MOKHbIEe KOJIbl OLIMOOK NPHUBEEHbBI HHXKE.

EBADF Hesepubiii aiiyioBblit neckpunrop f£d.

EFAULT Anpec paddr BBIXOJUT 3a NpeJiesibl aIPECHOT0 MPOCTPAHCTBA Mpoliecca.
ENOTSOCK YKasaHHbIH (alJoBbIH IECKPUNITOP HE aCCOLIMUPOBAH C COKETOM.
EISCONN CoenHeHute y»e yeTaHOBJIEHO.

ECONNREFUSED Hukako#i npouecc He npocJ/ylinBaeT yKa3aHHblH ajpec u MopT.
ETIMEDOUT Taiim-ayT npu noakitoueHnd. BoaMoKHO cepBep CJMILIKOM 3arpyKeH.
ENETUNREACH  CeTb HEOCTYyIHA.

EADDRINUSE JIoKaJIbHbIH ajipec y»Ke UCIMOJb3YEeTCH.

EINPROGRESS Coket paboTaer B HeOJIOKUPYIOLIEM PEXKUME, a COeIMHEHHE He MOXKeT ObITb ycTa-
HOBJIEHO HEMEJIEHHO.

EALREADY Coxket pa6oraet B HeOJOKUPYIOLLEM peKUME, U TPEJIbIILYLIAsT TOMbITKA COeMHEHHUS
ell€ He 3aKOHUHJIACh.
EAGAIN HenocratouHo pecypcoB sijpa, 4ToObl BbIMOJHUTb 3aMpocC.

EAFNOSUPPORT Ilepenan HeBepHblil THUI ajipeca.
EACCES,EPERM HenoctaTouHo npas, 4To6bl BbINOJHUTH OMEpPalHIo.

Ecsn BbI30B connect 3aBepuin/cs yCIELIHO, 3TO 3HAUYUT, UTO COEJMHEHHE YCTAHOBJICHO, U
MO2KHO nepesiaBath JaHHble. OJIMH U TOT 2Ke paioBbIi 1€CKPUIITOP COKETa MOXKHO HUCI0JIb30BATh
U ISl TIepelauk IaHHbIX, U J1s Npuéma JaHHbiX. PaboTta ¢ HUM aHaJ/lordyHa paboTe ¢ KaHaJIoM.
JlaHHble paccMaTpUBalOTCS Kak MOTOK 6afTOB, MPUUEM IPaHULIbl COOOLIEHUH HEe COXPAHSIIOTCSI.

1.3.3 Pabora cepBepa

CepBep cHavasa 10J/KeH MEPEKIOUUTL COKET B PEXKUM NpOCAYULULB8aHUs. J1J1s 5TOr0 HCNOJb-
3yeTcsl CUCTEMHbIH BbI30B 1isten.

#include <sys/socket.h>



int listen(int fd, int backlog);

[Tapametp £d 3anaér Homep aiyioBoro aeckpuntopa cokera. backlog — MaKCHMaJbHbIN
pasmep ouepear 3anpocoB Ha MnojkJueHue. Korna ouepeab nepenosiHaercs, KJAMEHT, KOTOPbIA
MOMbITAETCS BLIMOJHUTD MOJKII0UEHHE, MOJYyYUT OlIMOKY ECONNREFUSED. O6bluHOE 3HAauUeHHe
JUisi napamerpa backlog — b.

CucTemHbIil BbI30B Bo3Bpalaer 0 Mpu yCreuHoM 3aBepileHnn, —1 — npu oirbke. B atom
c/lyyae rnepemMeHHas errno COJAEPKUT KO/ OLUMOKH.

JIns1 02KMIaHKs MOJIKJIIOUEHHST CepBep JI0/KEeH BbIMOMHUTbL (PYHKIHMIO accept.

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

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

3nech £d — 3T0 PaioBbIil JECKPUNITOP COKETA, KOTOPbIH JI0J12KEH ObITh Y2Ke MepeBeéH B pe-
KUM npocaylinBaHusi. QyHKIMS accept NPUOCTAHABAMBAET BbIOJHEHHE TpoLiecca J10 TeX op,
M10Ka OT KaKOro-JIMO0 KJIMEHTa He MOCTYIUT 3aMpoc Ha MOJKA0UeHHe. Torjaa B CTPyKTypy, Ha KOTO-
pylo ykasbiBaeT paddr, OyleT 3anucaH ajpec KOMIboTepa U HOMep 110pTa, ¢ KOTOPOro MPOU3BO-
JUTCS MOJAKJIOUEHHE, a B IePEMEeHHYI0 110 ajapecy paddrlen Oyler 3anucaH pasmep CTPyKTypbl,
cojiepakalllel MHopMaluio o nojx/atoueHnu. [1pu Bbi3oBe yHKIMM 3Ta epeMeHHast yKe 10JKHa
coepxKaTh paamep CTpyKTypbl. [1pu pabore ¢ KOMMYHHKAaLMOHHBIM 10MeHOM PE INET napameTp
paddr J0/2KEH yKa3blBaTh Ha CTPYKTYpy THIa struct sockaddr in.

B ciyuae ycneiHoro BbinosiHeHUs (DyHKIMS BO3BpALAeT HOBbIH (paiIOBbIH IECKPUIITOP COKe-
Ta. DTOT (halIOBBIH JECKPUNTOP Y2Ke HE HAXOAUTCS B COCTOSIHUU TPOCJIYILIMBAHUS U JIOJIKEH UC-
M0J1b30BaThCs s 0OOMeHa JIaHHbIMH C KneHTaMu. Mcxonnblii atisioBblil neckpuntop £d octaér-
¢ B COCTOSIHHH MPOCJYLIMBAHUA W MOXKET HCIIOJIb30BATHCSA JUUI OXKHIAHUS MTOAKJIIOUEHHS IPYTHUX
kyneHToB. [Ipu olinOKe Bo3Bpallaercs: —1, epeMeHHasi e rrno yCTaHABJIUBAETCS B KOJI OLIMOKH.

1.3.4 OOMeH JaHHbIMU

Pa6ota ¢ BUpTyasIbHbIM KaHaJ0OM MOJIHOCTbIO aHaJorHuHa paboTe ¢ 0OblYHbIM KaHasoM. [lyisi
YTEHHMs1 U3 KaHaJla HCIOJb3YeTCsl CHCTEMHBIN BbI3OB read, /15l 3alMCH B KaHaJsl UCIOJIb3yeTCsl CH-
CTEeMHbIH BbI30B write. Bbi3oB read npuoCTaHOBUT MpoLece JI0 MOsIBJAEHHUS JaHHbIX OT JPYrok
CTOPOHbI COEJIMHEHHUS], a BbI3OB Wr 1 te MOKeT IPUOCTAHOBUTh BbIMIOJHEHHUE TPOLECCa, €CJI Y sijipa
MOJIHOCTBIO 3aM0JIHUIACh OUepe/lb Ha nepeaauy. B npocTeiliuedi cutyauuu (CoeAMHeHHe B JIOKa/b-
HOM ceTH, HeGOJbLIOH 00BEM JIaHHBIX) MOXKHO MpeJrosarath, YTo write He NpPHOCTaHABJIMBAET
npotecc. Korna coenunenue 3akpblBaeTcsl, CHCTeMHBbIN BbI3oB read Boaspatuaet 0. [1is 3akpbl-
THSI COKETa, KOr/Jla OH CTAHOBUTCSI HEHY>KHbIM, MO?KHO MCI0JIb30BATh CUCTEMHBIH BbI30B close.

Kak 06b14HO MOXKHO CO311aTh IECKPUIITOP MOTOKA MO (hailJIoBOMY I€CKPUIITOPY COKETA C MOMO-
1ibio GyHkumKu fdopen, a 3aTeM UCM0Jb30BATh BCE CPEJICTBA BLICOKOYPOBHEBOTO BBOJIA-BbIBOJIA.
EcJi BbICOKOYPOBHEBbIE CPEICTBA UCIOMb3YIOTCS U JIs1 3alIMCH B COKET, U JI/1s1 YTeHHsI U3 COKeTa,
HeoOXO0IMMO OTKPBITh JIBA PA3HbIX ICCKPUIITOPA MOTOKA, OJIMH J/I51 3aIUCH, IPYTrOM /151 UTEHHs], KO-
TOPBIM [IPH CO3/IaHUH TepeaTh 1Ba pa3HbIX (hal0BbIX 1ECKPUIITOPA, MTOJYUYHUB BTOPOH A€CKPUIITOP
13 (hailI0BOrO IECKPUINITOPA COKETa C MOMOLLbI0 dup.

1.3.5 ¥YcraHOBKa peXMMOB paboThbl cOKeTa

C nomolibto GyHKIMHM setsockopt MOXKHO YCTAHOBUTb Pe:KUMbI pabOThl COKeTa.



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

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

fd 3anaér datoBblil neckpuntop cokera. [lapamerp level onpenensier, pexKUMbl KAKOTO
YPOBHSI HEOOXOJUMO U3MEHHUThb. BO3MOXKHO U3MEHUTh PeKUMbl pa0OThl KaK CaMOro COKeTa (KOH-
craHta SOL SOCKET), TaK M POTOKOJIa, UCIOJb3yeMOro /1t 0OMeHa JaHHbIMH, B 3TOM CJlydyae
HY>KHO yKa3aTb HOMep [poToKoJ1a (Hanpumep, IPPROTO TCP). [lapamerp optname 3a1aér ums
M3MEeHseMOoro napamerpa, a optval — HoBoe 3HaueHue. [Tlapamerp optlen — pasmep o6JaacTh
[aMmsiTH, Ha KOTOPYIO yKasbiBaeT optval.

3 Bcex BO3MOXKHBIX pe2KMMOB pabOThl Mbl 3/1€Ch YIIOMsIHEM TOJIbKO O/1MH. 1o ymoJsiuanuio, Ko-
14 3aKaHUMBaeT pabOTy MPoLLeCcC, MPOCAYIIMBABIIMHA HEKOTOPBIH MOPT, B TCUEHUE HECKOJIbKHX MU -
HYT CUCTEMA He M03BOJISET APYTUM MPOLIeccaM MPUBA3bIBATLCS K 9TOMY ITOPTY, BO3BpaLlas OLIHOKY
EINVAL. 9T0 HEOOXOAUMO /ISl TOTO, YTOObI IPOUTHOPUPOBATH MAKEThI, a/lpECOBAHHbIE Y2Ke 3a-
BEpLIMBIIEMYCS TPOLIECCY, KOTOPbIe, BO3MOXKHO, «3ajiep:Kaiuch» B ceTH. OIHAKO ITO MPUBOJUT K
TOMY, UTO CEPBEPHBIH MMPOLLECC HEJIb3S MepPe3anyCTUTh CPasdy MocCJe TOro, KaK OH 3aBEPLUUJICS, UTO
OqubHeyﬂO6HOHpH[RBpa6OTK€H(HﬂaHKe.ECHHHapaMeﬂ)level)&TaHOBHﬂaBSCH{_SOCKET,
optname ycTaHOBUTb B SO REUSEADDR, U 3HaueHHe 9TOro napaMmerpa yCTaHOBHUTb B I, mopr
OyZleT CTAaHOBUTLCS JOCTYIHBIM CPa3y »Ke MocJe 3aBepLUeHHs polecca-cepsepa.

1.4 Tlpumep KaueHTa

PaccmoTpum npocTeiiiiyto nporpaMmmy-KJaHeHT, KOTopast OTKPbIBA€T COe/IMHEHNE Ha 3a/laHHBINI
aJlpec U MopT U rockljaet Tekyllee Bpemst. [locsie sToro nporpaMma oxKuaaeT noJsyueHHst TeKyLLero
BpEeMEHH cepBepa, reyartaer ero v 3apepluaeT paboTy.

#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 t;

if (argc '= 3) {
fprintf (stderr, "Too_few_parameters\n");
exit (1) ;

}

/* momyumM ampec kKoMapoTepa */

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

7



exit (1) ;
}

/* npoumraemM HoMmep mnopra */

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) ;

}

/* coznaém coker */

if ((sfd = Socket(PF_INET, SOCK_STREAMN, 0)) < 0) {
perror ("socket") ;
exit (1) ;

}

/* IJIsS Hamero KJIMEHTa IIPUBSI3KA COKeTa He BAaxHa,

nosToMmy bind npomyckaem */

/* ycTaHaBJIMBAEM anpec MNOOKJIOYEHUs */

sin.sin family = AF INET;

sin.sin port = htons(port);

memcpy (&sin.sin_addr, phe->h addr list[0], sizeof(sin.sin_ addr));

/* nomcoenmMHsSIeMCsI K cepBepy */

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

}

/* oTcruiaeM Tekyiee BpeMs */

t = time(0);

t = htonl(t);

/* kejaTesIbHO NPOBEPSTE pel’yanLTarT write */

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

/* cumTEIBaeM BpeMs cepBepa */

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

printf ("Server time:_%s", ctime(&t));

}

/* BakKpeBaeM CokeT */
close(sfd);

return 0;

1.5 [Ilpumep cepBepa

B kauecTBe nporpammbi-cepBepa pacCMOTPUM MPOTPaMMy, KOTOpasi O:KUJAAET MOJAKJIOUEHHS
OT KJIMEHTA U CUMTbIBAeT BpeMsl KJueHTa. Tekylilee BpeMsi cepBepa nepechljiaeTrcs KiaueHty. [lo-
cJie MOJKJ/I0UeHHs KJAueHTa paboTa ¢ KJIMEHTOM BEJETCS B OTAEJbHOM Mpoliecce. DTO MO3BOJSET
napaJijiesibHo 00CJIY>KHBaTh HECKOJIBKO KJMEHTOB U IPUHUMATh HOBbIE 3aIPOCHI.

#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) ;

}

/* npoumraemM HoMmep mnopra */

if (sscanf(argv[l], "%d%n", &port, &n) !'=1

|| argv([1l][n] || port <= 0 || port > 65535) {

fprintf (stderr, "Bad_port, number: %$s\n", argv[2]);
exit (1) ;

}

/* cozpmaém coker */

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

}

/* zanaém pexmnM 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;

/* OpuBsBEBaeM coker */

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

}

/* BRJIOYAEM PEeXMM MPOCJIYIMBAHUS */

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

}

while (1) {



/* xopoHMM <<30MOGK>> */
while (waitpid(-1, NULL, WNOHANG) > 0);
/* oxmmaeM MNOOKJIUEHMUS */
alen = sizeof (aaddr);
if ((afd = accept(lfd, (struct sockaddr*) &aaddr, &alen)) < 0) {
perror ("accept") ;
exit (1) ;
}
/* B3anpoCe KJIMEHTOB OyIeM OOCJYXMBATH B IPYyI'OM IIpoiecce */
if ((pid = fork()) < 0) {
perror ("fork");
} else if (!pid) {
close(1fd);
/* nevaraemM mHpopMaIMO O MNOIKJIOYEHUU */
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 {
/* nevaraeM 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);

/* keJaTeJyIbHO MPOBEpPSTE pel’yJjLTaT write */

write(afd, &st, sizeof(st)):;

}

close (afd) ;
_exit(0);
}

close(afd);

return O;

2  MyabTuniaekcMpoBaHue BBoaa/BbIBOIA

B nporpamme MoxKeT BO3HHKHYTb HEOOXOJMMOCTb BBIMOJIHATL ONEpauld OJHOBPEMEHHO C
HEeCKOJIbKUMH (halsIoBbIMU Jieckpuntopamu. Hanpumep, npoiieccy MoxKeT moTpe6oBaThCsl CUM-
TbIBATb J@HHbIE CO CTAHAAPTHOIO MOTOKA BBOJA H B TO K€ BPEMs CUMUTBIBATbL JAHHbIE U3 COKeTa.
Kaxxnas u3 onepauuii ureHusl, BbIOJHsIEMast 110 OTAEJAbHOCTH, MOXKET IPUOCTAHOBUTh MPOLLECC Ha
HeOoIpeIe/JEHHOE BpeMs.

OJ1HO U3 BO3MOXKHBIX pellieHHH 3TOH MpobJieMbl 3aKJ0YaeTcsl B TOM, UTOObl OTKpbIBaTh (haii-
JIOBbIE JIECKPUIITOPBI B HEOJOKUPYIOLLIEM PeKUME U TOCTOSIHHO onpatuBath Ux. Henocratok sToro
MeTO0/1a COCTOMT B HEOINPaBAaHHO OOJIbILON 3arpy3ke npoleccopa u3-3a MOoCTOTHHbIX CHCTEMHbIX
BbI30BOB. JIpyroii BApHaHT COCTOUT B TOM, UTOObI 51 KaXK/10H OMlepallu BBOA-BbIBO/A, KOTOPaAsi
MOXKeT 3a0JIOKMPOBATh MPOLECC, CO3/1aTh OTAEJbHbIN npolecc. B 9ToM ciyuae BO3HMKaET Mpo-
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6sema o6MeHa HHpoOpMaLMel 1 CUHXPOHU3ALMK MEXy STHUMH Tpolleccamu. Ecyin cuctema mnoj-
JIeP2KMBAET MHOYKECTBEHHOCTh MOTOKOB yripasJsenus (multithreading), MmoxkHo co3nath oTiebHYIO
HUTb U151 KAXKJI0H onepalyi BBO/1a-BbIBOJIA.

TpanuumonHbi#i croco6 B cucteMe Unix 3aKiiouaeTcst B UCMOJb30BAHUH CUCTEMHOIO BbI30BA
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);

CucTeMHbIH BbI30B select M03BoJsIET PUOCTAHOBUTL BBIMOJHEHHE Mpolecca 10 TexX Mop,
MoKa B OJTHOM U3 (DAH/IOBBIX J€CKPUIITOPOB, 3aJlaHHbIX B r£ds, He TIOSIBATCS JJaHHbIE, HEMEeJIeH-
HO JIOCTYMHbIE HA UTeHUe, JTUOO OMH U3 (PalIOBbIX IECKPUNTOPOB, 3aaHHbIX B wfds, HE CTaHeT
JIOCTYTTHBIM /1151 HEMEJJIEHHO! 3aIM1CH B HETo, MO0 B OJTHOM U3 (halIOBbIX IECKPUNITOPOB, 3a/1aH-
HbIX B e fds, He BO3HMKHET MCKJ/IIOUHTE/IbHASA CUTyalLMsl, MO0 He 3aKOHUMTCSl HHTEPBaJl BPEMEHH,
3ajaublil B timeout®. Jlio6oii 13 THX APrYMEHTOB MOKeT ObITb paBeH NULL, 4To 03Hauaer my-
CTO€ MHOXKECTBO MJIM OECKOHEUHbIH HHTepBaJ BpeMeHH oxkuaaHus. [lapamerp n j1o/KeH ObITh Ha
| Gosblile MAKCHMa/ILHOTO HOMepa (halioBOTrO IeCKPUNTOPA, MPUCYTCTBYIOLIETO BO MHOYKECTBAX
rfds, wfds, efds. MoxHo nepenasaTb 3HaueHue FD SETSIZE, paBHO€ MAKCUMaJbHOMY KO-
JIMUeCTBY (DaiIOBbIX J1€CKPUIITOPOB BO MHOXKECTBE.

Ecu hailoBbIi 1eCKPUNITOP aCCOLMUPOBAH C COKETOM, MEePEKOUEHHBIM B PEAKHM IPOCITYLLH-
BAHMs, €r0 MOXKHO MPOBEPSATb Ha FOTOBHOCTb HA UTe€HHE. [OTOBHOCTb HA UTEHHE TAKOTO JECKPHII-
TOpa 03HAYAET, YTO FOTOBO MOJAKJIOUCHUE KJIUEHTA, U CUCTEMHbIA BbI30B accept He NPUBEILT K
NPUOCTAHOBKE BBIMOJHEHUS NTpoLecca.

Tun £dset — 5To T Il XpaHeHHs1 MHOKecTBa (aiioBbIX 1eCKpHNTOpoB. Kak u B cayuae
MHOKeCTBa THIIOB CUTHAJIOB sigset t, onpejesieHbl criequalbHble PyHKLUHUK PabOTbl CO MHO-
xKectBaMu. PyHKLMs (Makpoc) FD  ZERO OUHMlLIaeT MHOXKECTBO (halJIOBbIX I€CKPHIITOPOB, HAa KO-
TOpOe yKasblBaeT apryMeHT pset. @ynkuus FD SET nobasjser daiaosblil geckpuntop £d Ko
MHO2KeCTBY (DalJIOBBIX IeCKPUIITOPOB, HA KOTOPOE YKa3blBaeT apryMeHT pset. PyHkuusa FD CLR
ynansier gaiioBblil 1eckpuntop £d U3 MHOXKeCTBA (PaiIOBbIX JECKPUIITOPOB, HA KOTOPOE YKa3bl-
BaeT apryMeHT pset. @yukuus FD ISSET nposepsieT, NPUCYTCTBYET J1H (Pail/IOBbIH 1eCKPUIITOP
fd Bo MHO2KeCTBe, Ha KOTOPOE yKasbIBaeT apryMeHT pset.

CucremHblil BbI30B select Bo3BpalllaeT KOJMUECTBO (DalJOBBIX AECKPUIITOPOB, TOTOBBIX K
3aTpeboBaHHON onepaluu. Ecin select 3aBepuincs U3-3a UCTEUEHUs 3alaHHOTO JIMMUTA Bpe-

tselect npucyrersyer Bo Beex UNIX-110106HbIX OC, HO 110 KAKHM-TO NPUUHHAM 5Ta (yHKIMS He Oblla CTaH-
jnaptusuposana POSIX.

PK corKa/IeHHIo OTCYTCTBYeT (yHKIMsI, KOTOpast MO3BOJIsA Obl IPHOCTAHABINBATD MPOLIECT 710 HACTYTICHHs CO-
ObITHSA B (pallJIOBBIX lecKpUNTOpax, B 06bekrax SysV IPC 1y cbiHOBHUX npolieccoB. To, UTO ¢ TOUKH 3pEeHUS OXKUIaHHS
coObITHS NpoLecchl, paioBble 1eCKpUNTOPLl U SysV IPC HepaBHOLIEHHBI, OTHO U3 CaMbIX HeyauHbIX 0COOEHHOCTEH
UNIX. B Windows sTa omn6ka «ucrpapjeHa»: paboTa ¢ NouTH BceMH 06'beKTaM1 BeJIETCS Uepes IECKPUTITOP, HMel0-
WK THIT HANDLE, dhyHKUMs WaitForMultipleObjects npuHUMaeT MacCuB 3HaueHUH aToro Tuna. [Toutu Bcemu,
KPOM€ COKETOB, YTO IIPAKTHYECKH CBOJHT MOJIE3HOCTb TAKOTO MOJAX0AA HaA HET.
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MeHH, Bo3dBpautaercst 0. Ec/iu BbinosiHeHHe PyHKIIMKM 3aBEPIINIOCH H3-3a OLIMOKH, BO3BPAIlAETCs
-1, a nepemMeHHasi errno ycTaHaB/JMBAETCSl B KOJ OLUMOKH. Bo3MOXKHbIe OLIMOKH Mepeunc/ieHbl
HHKE.

EBADF B 011HOM U3 MHOKeCTB OblJ yKa3aH HeBepHbIH (hailJOBbIN J€CKPUIITOP.
EINTR  Ilpouecc nosyuus u o6pabotal HeOJIOKUPYEMbId U HEHTHOPUPYEMbIH CHTHAJL.
EINVAL [lapameTp n oTpuLATE/NbHbIH.

ENOMEM HenoctaTouHo namsaTi siipa AJisl BbINOJHEHHS OTNlepalllH.

Kpome Toro cuctemHblii BbI30B select MOAU(PUUIMPYET KaxKI10€ U3 MepelaHHbIX B HET0 MHO-
KeCTB (halIoBbIX JTECKPUIITOPOB, TaK, UTO YyCTAHOBJEHHBIMH OCTAIOTCS TOJIBKO FOTOBbIE (halIOBbIE
neckpuntopsl. [TocaenHuil aprymeHT — timeout — BeiéT cebsi 10-pa3HOMY B Pa3HbIX CHCTEMAaX.
Ha Linux aprymeHT timeout Moauduuupyercs, 4ToObl OTpaxKaTh BpeMsl, IPOBEAEHHOE B peKUMe
oxkuzaHusl. B apyrux cucremax aprymeHt timeout He moauduuupyercs. [lostomy Mmakcumasb-
HOe BpeMsl OKUAAHHUS JIO/KHO KaxK/blil pa3 MnepeycTaHaBIUBATLCS Mepell BbI30OBOM select, U
3HaueHue timeout nocJse 3aBepileHnst paboThl PYHKIMK HE T0JIAKHO HCTTONb30BAThCS.

B KauecTBe npumepa paccMOTPUM MPOTrpamMmy, KOTOpasi OTKPbIBAET COEIMHEHHEe C 3aaHHbIM
KOMITbIOTEPOM W 3a/IaHHBIM [IOPTOM, a 3aTeM KOMUPYET BCE, UTO MOCTYNAET CO CTAHAAPTHOIO MOTO-
Ka BBOJIA, B COKET, U BCE, UTO MOCTYNAET C COKeTa, Ha CTAHAAPTHBIF MOTOK BbIBOJA

#include
#include
#include
#include
#include
#include
#include
#include

<stdio.h>
<stdlib.h>
<unistd.h>
<netdb.h>
<sys/types.h>
<sys/socket.h>
<netinet/in.h>
<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[1l]);
exit (1) ;
}
if (sscanf(argv[2], "%d%n", &port, &n) !=1
|| argv([2][n] || port <= 0 || port > 65535) {

fprintf (stderr,
exit (1) ;

"Bad,port number: %$s\n", argv[2]);

}

if ((sfd = socket (PF _INET, SOCK STREAM, 0)) < 0) {
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perror ("socket") ;
exit (1) ;
}
sin.sin family = AF INET;
sin.sin port = htons(port);
memcpy (&sin.sin_addr, phe->h addr 1list[0], sizeof(sin.sin_ addr));
if (connect(sfd, (struct sockaddr*) &sin, sizeof(sin)) < 0) {
perror ("connect") ;
exit (1) ;

while (1) {

FD ZERO(&fds) ;

FD SET (sfd, &fds);

FD SET (0, &fds);

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

}

if (FD ISSET(sfd, &fds)) |
/* Hamo 6w NpoBepsTE Ha ommbrm */
sz = read(sfd, buf, sizeof (buf));
if (!sz) break;
write(l, buf, sz):;

}

if (FD ISSET(0, &fds)) {
/* Hamo OB NpoBEepSATH Ha ommMbkKu */
sz = read(0, buf, sizeof(buf));
if (!sz) break;
write(sfd, buf, sz);

close(sfd);
return O;
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