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Jlekina 6. KinmenT-cepBep Ha 6a3e TCP

TCP paboraer B TepMHHAX COEJIMHEHUS.

KineHT mochLaaer 3ampoc Ha YCTAHOBJIEHHe coeiuHeHusl (connect) — cepBep MOATBED-
KJIAET U BBIIEJSIET Y cebst OTIeIbHBINH KaHA (COKeT) JJist pabOTHI ¢ STUM KJIHEHTOM, KIHEHT
JKe paboraer co CBOMM M3HAYaJIbHBIM COKeTOM. [[oTOM K/IMEeHT mjin cepBep MOI'YT IOCJATh

3ampoc Ha 3aKpbiTHE coeauHenns (close)

[Toka coempunenue JaeficTByeT, KIUEHT U CEPBEP MOTYT OOMEHHBATHLCS COODIIEHUSIMU O

COKeTaM, CBSI3aHHBIM C 9THM COeJMHEHHEM.
NamocTpamus: cxema padOTH cepBepa ¢ HeCKOJIbKIMH KJIMEHTAMH.
[TpobGiembr:

1. cepBep A0JIZKeH KaK-TO OTCJ/Ie2KUBaThb C KEM y HEIro yCTaHOBJICHO CO€AUMHEHUuEe, peru-

CTpHUPOBAaTb HOBbI€ COCAMHECHUA U YAAJATH 3aKPbLIThIE

2. cepBep JOJIXKE€H KaK-TO TMOHUMATh KTO W3 KJWEHTOB K HeMy oOpalaercs, T.e. 00-
HapY2KUBaTh caM (PpaKT BXOJAIINErO COOOIIEHUs] OT KJIMEHTa U BLICTPAUBATD JUCIHILIAHY

O6CJ’Iy)KI/IBaHI/HF{7 ecJIn 06pamaeTCH HECKOJIBKO KJIHEHTOB OJHOBPEMEHHO

3. 0bcIyKUBaHUE OJHOIO KJIMEHTA He JIOXKHO CYIIECTBEHHO BJIUSTH HA OXKHUIAHHE 00-

CJIYy2KUBaHUA APYTI'UX KJIUECHTOB (CHpaBe,ZL.HI/IBOG pa3jejienue BpeMeHI/I).

Moxkno pemarh pasabiMu cpejpcrBaMu. Mbl pacCMOTPUM CUCTEMHBIE BBI30BHI select,

poll, fork.

TCP cepsep Ha bGa3ze select.
ITo myaKTaM.

1. MHO)kecTBO pabounx KaHAJIOB BBOJA/BBIBOJA 3ajaeTcst MHOyecTBoM Tuna fd set.

[To cyrn ono paboraer Kak OMTOBOE MHOZKECTBO:

fd_set iod;

FD_SETSIZE MAaKCHMAJNbHOE KOJMYECTBO 3JIEMEHTOB B MHOXECTBE
FD_ZERO( &iod ); O0b6HYINTE MHOXECTBO

FD_SET( k, &iod ); Io6aBuTh meckpunTtop k B MHOXeCTBO (k-iI anmeMeHT
FD_CLR( k, &iod ); yEamuTb meckpunTtop k u3 mHoxecTBa (k-# ameMeHT
FD_ISSET( k, &iod ); IIPOBEPHUTHL YCTAHOBJEH JIM 3JIEMEHT k B 1

Oyukrus select

fd_set read_set, write_set, exc_set;

struct timeval tv; // CeRyHAH U MHKDPOCEKYHZIH
int ret, size = FD_SETSIZE;

ret = select ( size, &read_set, &write_set, &exc_set, &tv );

Bcee crpykrypuble napamerpbl yHKIHH select MOryT ObITh M3MEHEHBI B pe3yJibTare

BbI30Ba. [loaTOMY Mepes ciaeyonuM BbI30BOM UX Ha/10 OOHOBJISITH.
WUneqa peaansanuu cepBepa.

Bce cokerbt, 00c/y2KUBaIONue aKTUBHBIE COEJIMHEHUS OT KJIMEHTOB, U HAYaJ IbHbBII COKET,
00CIy JKUBAIONINH 3alIPOCHI Ha YCTAHOBJIEHUE COCJMHEHUS, PErHCTPUPYIOTCH B MHOZKECTBE

tuma fd _set.
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Konus 9roro MHO:KECTBa, OTIPAB/IIETCS KaK IapaMeTp B BbI30B (hyHKIHH select, Ko-
TOpas OCTABJSET B 9TOM MHOXKECTe TOJIBKO Te TeCKPHITOPHI KAHAJIOB, B KOTOPBHIX €CThb
JTaHHBIE /IS ITEHUS.

Jlanee B 9TOM 1OJYyYEHHOM MHOYKECTBE HIIYTCsl HEHYJIEBBIE 3JIEMEHTBI (T.e. KAHAJIBI, B
KOTODBI €CTh 4TO YNTaTh) U 00pabaThIBAIOTCS JaHHBIE STHX KaHAI0B (100 accept, Jubo
read|recv).

[Ipu 3aKkpBITHH KAKOTO-THOO COeTMHEHHS COOTBETCTBYIOIIHII JECKPHUIITOP COKEeTa HC-
KJIIOYIAeTCs U3 MHOXKECTBA aKTHBHBIX JTeCKPUIOTOPOB H 00Jiee B IPOBEPKE HE YIACTBYET.

ITpumep. Ilpeanosoxum, 9To cepBep CIoCOOEH OTBETUTH Ha, 3alpPOC KJIAHEHTA CPa3y O/I-
Hum coobiennem. Ho 310 orBeTHOE cOODIIEHe MOXKET UMeTh Pa3Hyto JuiuHy. /Lis Kinenrta
eCTb HECKOJIbKO BaAPUAHTOB PAOOTHI:

— CcepBep MOYKeT TEePBHIM JIeJI0M COODIUTH KJANEHTY JJINHY CBoero coobmienust. Tora
KJHEHT co3jaeT Oydep Mo 3Ty JUIMHY B CIIOKOWHO IIPOYUTAET COOOIeHne cepBepa.

— cepBep He coo0IaeT JIUHY, a 0003HAYaeT KOHEIL COODIIEHUsT HEKOTOPBIM COIVIACOBAaH-
HBIM ¢ KJIHEHTOM YCJIOBHBIM KOIOM. 37IeCh KJIHMEHT He MOXKET ¢ rapaHTHeil IpegoCTaBUTh
Juist arerus Oydep J0CTaTOYHOrO pa3Mepa, HO MOXKET YHTATh COOOIEHHS TMOPIUSIMH U
MPOBEPATh HAJIMYUE CIEIUAJIbHOIO KOJAa KOHIIA.

B oboux cirydasx cxema cepsepa OYIET BBITJISIETH TPUMEPHO TaK.

MUUIUANN3alusa CEeTeBhX HHTepdeiicoB
sock = socket(...);
bind(sock ...);
listen(sock ...);
fd_set active;
fd_set ready;
6eCKOHEYHHN ITHKJI
ready = active;
select (..., ready, ...);
mpoBepka ready Ha Hanmu4yue 3JIEMEHTOB
ecnu ready comepxuT sock, To
newsock = accept(sock ...)
nobaBuTh, newsock B active
ecimu ready comepxuT mpyro# meckpunrtop fd, ToO
IpOYNTATh 3amnpoc KiameHTa m3 fd
obpaboTaTe 3ampoC KIUEHTA
OTBeTUTb KJIUeHTy uepe3 fd
(a ecmm KIMEHT IPOCUT 3aBEPUUTb COEIUHEHHE?)
(Torna 3akpuTh fd M MCKIOYUTHL ero u3 active)
KoHell 6eCKOHEeYHOT O IMKJa

BosMoxkubl ciiydan, Korjia o0padboTKa 3apoca KOHKPETHOTO KJINEHTa MOXKeT 3aHATh Cy-
ImecTBeHHOe BpeMs. Bo Bpems 310l 00paboTKH cepBep He CMOYKeT pearupoBaTh HA 3aMPOCHI
JIpYTUX KJIUEHTOB. B Takoil cuTyanuu MoyKHO pa3OUTh OTBET OJHOMY KJIMEHTY Ha HECKOJb-
KO TIaroB, W MeYKIY ITUMHU ITaraMH MBITATHCS OOCTYKHUBATH JIPYTUX KJIMEHTOB, €CJIU OHU
TpebyroT BHuMaHus. Takasi TAKTHKA OTPeOyeT BBEJACHUS PA3HbIX 0Uepe/Ieil, CITUCKOB U T.II.
[0 OTCJICYKUBAHUIO COCTOSHHUS OTBETOB HAa 3alPOCHI KJIUEHTOB U MOYKET OKa3aTbCd HETPH-
Bua bHOM. [ToaToMy B pamkax mucnosib3oBanus select Mbl He Hy1eM 3TO paccMaTPUBAThH, TAK
KaK TOJOHBIe MPODOJIeEMBI TPOCTO M €CTECTBEHHO PElIaroTcs B paMKaxX HCIoab30BaHud fork.
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TCP cepsep Ha 6a3e poll.

CucreMubIit BI30B poll paboraeT uieitno Tak ke Kak # select, HO B HEKOTOPBIX aCIEKTax
ycTpoeH 6osee ynodoHo. OCHOBHOE OTJIHYNE B TOM, YTO COCTOSIHHSI CETEBLIX KAHAJOB II0
KayKJIOMY KJHEHTY IPeACTaBIeHbl OTAeJbHON cTpykTypoii pollfd

struct pollfd {
int fd; // BmeckpunTop daiima
short events; // 3ampomexHse CO6bHTHS
short revents; // BO3HHKmHE COOHTHS

};

U JIJId aHAJU3a MCIIOJIb3YeTCHd MACCUB TAKUX CTPYKTYP. Mbl MOXKeM Ha3HAYUTH KaKHe CO-
OBITUST MBI XOTUM TPOBEPATH JIJIsI KarKJI0TO OTACJILHOIO KJIUEHTA W TaKyKe HaM He HYYKHO
OTCJIEKUBATH MaKCUMAJIbHBIM HOMED COKeTa JIijisd MpocMoTpa MHoxKectsa fd set.

pollfd act_set[100];
act_set[0].fd = sock;
act_set[0] .events = POLLIN; // requested event
act_set[0] .revents = 0; // returned event

31ech kanas sock oyaeT npopepsaThes Ha coobiTre POLLIN, cooTBeTcTBYIOINIEE MOSBICHHAIO
JMaHHBIX /IS ITeHUS.

B miane peasmzamnuu ciienapusi paboThl C KJIMEHTAMU CXeMa cepBepa 3/1eCh 0YeHb MOXO0-
ZKa Ha IIpeAblAYHIYIO. HOSTOMy IIPpOCTO MOBTOPUM KOJ IpeAblAyIIeX IIPpUMepOoB C COOTBET-
CTBYIOIIUMU U3MEHECHUAMMN.

TCP cepsep Ha 6a3e fork.

DTOT BapHaHT cepBepa OYeHb eCTECTBEHHO pelaeT IpobJaeMy paclpeae/eHus BHHEMAa-
HUSI CepBepa Me¥KJIy HECKOJbKHME KJIMEHTAMH, MOCKOJbKY CBOJHMT € K CHCTEMHOW MO/I-
JIepKKe MHOT0331a9H0CTH. OTHAKO TP ITOM TAK K€ eCTECTBEHHO BO3HUKAIOT HEKOTOPBIE
MO/IBO/THBIE KAMHU TTPOTPAMMHUPOBAHUST MHOTO33/aUHBIX PUIOKEHUI, B TaCTHOCTH, B3aH-
MOJICHCTBHE POTUTE/ILCKUX U IMTOPOXKJICHHBIX IIPOIECCOB.

[Ipexkae Bcero pacemorpuM cMbica camoit dpyuknun fork. Kazkapiit npormecc B cucreme
MMeeT CBOi yHUKaIbHbIH uaenTudukarop — pid (process identifier), kKoTopsiii B mporpavme
npejicrasjien Tunom pid t.

Beizos dyukmuu fork co3maer m 3amyckaer B cucreme BTODOil MpONECC B TOUHOCTH
UJIEHTUYIHBI TOMY, U3 KOTOPOro 3Ta (PyHKIN ObLIa BRI3BAHA

HEeKNI KO
<- 3IecChb BHIOJHAJICA OOWH MCXOIHEII IIPOIECC

pid_t p = fork(; <- BH30B B CTapoM IIpoIecce, BO3BPAT B CTapoOM X HOBOM
<- a 37ecCh yXe IBa - MCXOINHHN U IOPOXIEHHH

HEKHUH KO

Ho nam Ha 10 1ocjie pa3BujIKu BBIIOJHATH Pa3Hble Ollepaluu B pa3HbiX poneccax. PyHk-
nus fork B mcxomaom mporecce Bo3ppaiser pid TOPOXKIEHHOTO TMPOIECCa, & B MOPOZKIEH-
HOM T1poriecce BozspaiaeT (. Takum oOpa3oM MbI MOYKEM BBISICHUTH B KAKOM ITPOIECCE MbI
HAXOJIUMCA U COOTBETCTBEHHO PEAJM30BBIBATH AJTOPUTM.
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KOJ HCXOJHOTO IpOIecca A0 Pa3BWIKH
pid_t p = fork();
if (p == 0) A
KOJ HOPOXAEHHOTO IpOIecca
} else {
KOJ POAUTENbCKOTO IpoIecca

}

MoKHO TpeII0KUTh pa3Hble TAKTUKU PAa3BETBJIEHUS MPOTECCOB.

1. Poaurenbckuii nponece 3aiyckaer OECKOHEUHbBIH UK/ U B 9TOM IUKJIe OJIOKUpPYETCs
HAa BBI30BE accept, OKUAAIOIIEM 3ampochl Ha coenmuenus. [Ipu cpabarbiBanmu accept u
COBJAHUW COeJMHEeHWs, POIUTETbCKON mporece Buio HsteT fork u mopokaeHHbIi TpOIEce
00CITy2KUBaeT COeWHEeHNe C JAHHBIM KJIMEHTOM W IPHU 3aKPBITHH COeJTUHEHUS 3aBepIiaeT
CBOIO PaboTy.

2. Ponutebekuit mporece cpa3y 3amycKaeT HeCKOJIBKO MOPOXKIEHHBIX MPOIECCOB, KOTO-
pbl€ BBIIIOJIHAIOT Vv ce0st 6eCKOHeYHBIN UK/ ¢ OJ10KMpPOBKOit Ha accept. Eciu 3anpocos Ha
COeJIMHEHNE HET, TO BCE ITH MOPOKIEHHBIE MPOIECCHl HAXOMATCS B OJIOKIPOBAHHOM COCTO-
HUU U MPAKTUYECKU HE TOTPEOISIOT PECYPCOB BRIYHUCIUTENHHON cucTeMbl. [Ipu mosBaeHnn
3aIlpoca COeIMHEeHNs ITOT 3aIpoc 0bpabaThiBaeTcd HEKOTOPBIM TOPOZKIEHHBIM ITPOIECCOM,
U 9TOT TIPOIecc HaduHaeT paboTaTh ¢ JAHHBIM KJIHEHTOM 0 3aBepIeHUs COeJINHEHUs.
OcTaJbHBIe MPOTIECCHl BCe TaK YKe YKIYT Ha accept MOSIBIEHUS HOBBIX 3alPOCOB, U MPU WX
HOSIBJIEHUN TOJAKJ/IIOYAIOTCA K 00C/IYKUBAHUIO KJIUEHTOB.

O0e cxemMbl UMEIOT CBOM HEIOCTATKH, W B peajbHOil paboTe MOKHBI OBITH YCTPOEHBI
HoJee XUTPO ¢ MPUMEHEHIe PA3HOOOPA3HBIX CUCTEMHBIX MEXaHU3MOB B3aWMOIEHCTBUS TIa-
paJLITESTbHBIX ITPOIIECCOB.

ITpobaema 30MOu. Ecin mOpoXKAeHHBIH TPOIIECC 3aBePIaeTcs PAHbIe POIATETHCKO-
ro, TO OH MOXKET IIOMACTDL B COCTOSIHEE “30MOM’, KOT/Ia OH OCTAeTCS 3apPeTUCTPUPOBAHHLIM B
Pa3HbIX CHCTEMHBIX TAOINIAX, T.e. HE yIAJIIeTC U3 HUX, XOTs HE BHIMOJIHACT HUKAKUX JeH-
crBuit. CuCTeMHBIE TIPOEyPHl YIIPABJIEHUS U MOHUTOPUHTA TPATAT HEKOTOPHIE PECYPCHI
Ha OOC/Iy?KUBaHUE TUX IPOIECCOB, XOTS ITOTO y:Ke He Tpebyercsd. UToObI MOPOXKIeHHBI
nporiecc He TpeBPaTUicad B 30MOM IPU CBOEM 3aBepIeHUH, POIUTETbCKHI TPOIECC TOJIZKeH
“oTmenuTh ero” oT cebsl, BHIMOJTHAB CACTeMHBIH BbI30B wWait (uau waitpid u T.11.). TToaromy B
HAIUX MpUMepax POJTUTETLCKUNI TPOIECC cepBepa MPeLyCcMaTPUBACT BBITIOJTHEHNE TAKUX
BBI3OBOB M0C/Ie BbinoiHeHns fork.

Kauent-cepsep Ha 6a3ze TCP, Windows

C mjieitHOl TOYKH 3PEHHA TO K€ caMoe, HO €CThb Psi/l TEXHUYECKUX OTJIUYUUM.

1. Jns obmena ucnob3ytores dbyukiun send u recv (read u write ¢ cokeramu He pa-
Gorator). s 3aKphITHS UCIOIB3YeTCs crenuaibhas dbyHukimst closesocket ()

2. bubsmoreuynbie pyukimn odbsaBienbl B daitie winsock2.h, nekoropbie cepBucHbIE
dbyukun obbsaBaeHsl B ws2tepip.h (st menonb3oBanus 3tux QyHKIWHA Tpebyercs, Ha-
npumep, 6ubanoreka Ws2  32.1ib).

3. Heobx0/1uMO BBIIIOJTHUTH HHUNAIU3AINIO CETEBBIX HHTEP(EiicOB IIPU ITOMOIIH BBI30Ba
WSAStartup(...), a B KorIe paboTbl 0cBo60IUTH pecypcbl pu nomontw Berzoa WSACleanup().

4. Hekotopble (OYHKIINN 3aMeHEHbI HOBBIME aJbTePHATUBHBIMU BepcusMu. Hampumep,
gethostbyname nmeer 6osee npoasunyroiii anasor GetAddrInfo(). Crapeie Bepcun nomo6-
HBIX (DYHKIHH MOXKHO UCIOJIB30BATH, €CJIH ONPEICIUThH UM

#define _WINSOCK_DEPRECATED_NO_WARNINGS
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5. Crpykrypa fd set ycrpoena mo-apyromy. OHa mpefcTaBigeT coboil He OUTOBOe
MHOXKECTBO, a mpocTo MaccuB fd array mecKpHNTOPOB COKeTOB MaKCHMAJIbHON IJIMHOM
FD SETSIZE (1o ymonuanuio = 64), ¥ TEKYIIUM KOJIUIECTBOM 3aPErUCTPUPOBAHHBIX CO-
keros fd _count.

6. @ynknus select paboraer Tak ke, TOJbKO MEPBHIH mapaMerp (AJHHA MHOYKECTB)
He yunTbiBaeTcsd. Bmecto poll B coBpeMenHbIX BhIlTycKax windows ucrnoJib3yercs (pyHKITUs
WSAPoll().

B octanbHOM mpuMeEpHO TO Ke camoe, XOTsI €CTh U JApyTHe cUCTeMHble (DYHKIIHH.

ITpumep. tcp KIMEHT U cepBep ¢ UCIOJIL30BaHueM select.



