[Tochnath cpasy curtais SIGKILL HUM B KOeM cJiydae HeJb3sl, TaK KakK 3TOT CHrHaJsl He JJaéT Bo3-
MOKHOCTH IpepblBaeMOMY [1POLIECCY BbINOJHUTbL 3aBeplualolite 1eACTBUS, Hallpumep, 0CBO6O-
IUTh pecypc. Mexkay nocbkol SIGTERM U SIGKILL J0/KHO TPOHTH KaKOe-TO BpeMsl (3aBUCHT
OT CUTyaluH, HanpuMep | cekyHaa), KoTopoe OTBOAUTCS [IPOLecCy Ha «100POBOJIbHOE» 3aBeplle-
HHe.

ITocse Toro, Kak curHas bl NocaH, He0OXOAUMO NPOUHTATh CTATYC 3aBepllIeHHs rpoliecca
C MOMOILBIO KaKOH-JI100 (DYHKIMH ceMelicTBa wait.

1 CpencTBa MeXNPOLLECCHOTO B3aUMOIECTBUS

[TockoJbKy apecHble IPOCTPAHCTBA KayKAO0To IpoLecca H30IMPOBAHL APYT OT Ipyra, CUCTE
JIOJIKHA [1Pe/IOCTaBJIATb [IPOLeccaM CPeCTBA B3aUMOJEHCTBHS.

[Ipocteiiliee B3auMoaeCTBHE MOXKHO OPraHU30BaTh, HCIOJIb3Ys Pailiibl B (DAKIOBOI CHCTEN
Jlaxxe B 9TOM cilyyae HeoOXOIUMO NPeyCMOTPETb CPeICTBA B3aUMHON GJIOKHPOBKH MPOLIECCOB |
cJlyyait, Korjaa oJIMH WM HECKOJIbKO MPOLLECCOB 3aMHUCHIBAIOT MJIM CUHTBLIBAIOT JAHHbIE H3 OJIHO
tatiia.

[TpennoJsio:Kum, 4To HEKOTOPBIH MPOLIeCC J0JKEH YBETHUHTD LeJ10€ UUCJI0, XpaHsiieecs B dha
Jsie, na 1. TTpocreiitunii pparMeHT MPOrpamMMel MOXKET BHITJISZIETh CJIEJIYIOIMM 06pa3oM (s Ip
CTOTbI OTCYTCTBYET [POBEPKA OLUUOOK ):

fd = open (FILENAME, O RDWR);
read(fd, &value, sizeof(value));
value+t+;

lseek(fd, 0L, SEEK_SET);
write(fd, &value, sizeof(value));
close(fd);

OnHako, Takas paboTa ¢ pasje/sieMbIM PecypcoM (a B JaHHOM cJiyuae daiis sBsiercst pa
JleJ1sIeMbIM PECYPCOM) COAEPKHUT CepbE3HeHIIN u3bsiH. [1penosoKum, 4To 0HOBPEMEHHO 1
rnporecca Hava Il MOAM(HUKALHNIO cofiepKkuMoro daina, xpansiero uncio 3. Torna B 3aBUCHM
CTH OT HEKOTOPBIX CJIydaiiHbIX (TO €CTb HelpeJcKa3yeMblX 3apaHee) (PaKTOpoB 3HAUECHHE UNCIIA
chaitsie MoKeT yBesMUMTLCS Ha | wM Ha 2.

Takast olunGka paGoTbl ¢ pasjie/isieMblM PeCypCoM MOJIyUrIIa B aHIVIOSI3bIUHOM JIMTepaType H
3Banue “race condition”. Uro6bl u36exKaTh €€, npoliecce 10JKeH KAKUM-TO CI1I0COG0M OrpaHHuM
Ha BpeMsl 0CTYI APYTHX MPOLECCOB K pasjeseMoMy pecypcy. Onepaunontsle cucteMsl POS
TPeJI0CTaBIISIOT IOCTATOUHO GOraThlil BLIGOP cpe/icTB GJOKHPOBKH: SKCKIIO3UBHOE CO3/IaHUe (ai
JI0B, ceMachopbl, 6JIOKMPOBKH (haitioB uepe3 £lock, lockf wau fnctl.

Kpome Toro npesnocrapisiorest pa3HooGpasHble CPEeACTBA MEXKIIPOLIECCHOr0 0OMeHa, TaKHe K.
AHOHMMHBIE U MMEHOBAHHBIE KaHaJIbl, CHTHAJBI, Pasjie/isieMast aMsTh 1 ouepe/d cooOLIeHHH, (aj
Jibl, 0TOOpaxKaemble B aMsITh, COKETHI.

Hekotopble 13 5THX cpelcTB OyAyT pacCMOTPEHbI B CJICAYIOLLUX Pasjieax.

1.1 3Jkcka3uBHOoe co3aaHue (aiioB U haiibi-3aMKU

[Tpocreitiunit cioco6 opraHu3oBaTh paboTy C pasae/sieMbIM PpecypcoM TperonaraeT UCroJ
30oBaHue (haiioB-3aMKOB. Pailyi-3aMOK — 3TO crielMalbHbIN (aiiJl, CyleCTBOBaHHE KOTOPOTO
(haiisoBO cHCTEMe 03HAUAET, UTO pasiesisieMblil pecypc 3a610KHPOBaH.

Pa6ora npouecca ¢ pasjessieMblM pecypcoM MOXKET TOTJIA BbIIVISIAETh CJeyIoIUM 00paso
BHauaJsie co3naérest daitn-samMmok. Eciain daitsn He cyliecTBoBas 1 OblJ YCMEIIHO co3/aH, Mpolie
MOXKeT paboTaTh ¢ pasjessieMblM (ailioMm, He ornacasich, YTo JAPYroi rpouece HauHET B 3TO 2
BpeMsi napaJiesibHylo paGoty ¢ 3THM 2Ke ¢haiioM. [Tocse Toro, Kak npoiecc 3aBepiiuT pado
C pasaessieMbIM pecypcoMm, daitn-3aMok ynagsercs. Ecom ke npouecc He cMor coszaThb datl.
3aMOK, OH JI0JI2KEeH TPHOCTAHOBHTbL CBOE BbIMOJIHEHHE HA HEKOTOPOE HeGOJIbLIOE BPEMS, ITOCIE Ye
CHOBA TOMBITATHCS CO3/ATh (Pailyi-3aMOK.

s coznanus aina-3amka B npocTeiiiemM ciyyae MOXKHO HCI0J1b30BaTh (iar O EXCL ¢
CTEMHOTO BBI30Ba open. DTOT (Jiar rapaHTHPYET, YTO eCJIH CHCTEMHBII BbI3OB Open 3aBepLIUI
YCTIelIHO, HUKAKOH IPYrofi mpoliecc He CMOXKeT co31aTh (haiil ¢ Herosib3oBaHueM duiara O EX(
JIO TeX T1op, MoKa dai He OyaeT yaanéH.



while ((fl:open(LOCKFILE,OicREAT\OiEXCL\OiRDWR,0600))<O) {
usleep(100000); /* zamepxkxa 0.1 cexyHOwe */

}

fd = open (FILENAME, O RDWR) ;

read(fd, &value, sizeof(value));

value++;

lseek(fd, 0L, SEEK_SET);

write (fd, &value, sizeof (value));

close (fd) ;

close(fl);

unlink (LOCKFILE) ;

B nosnoii nporpamMme emié Heo6XOAMMO NPOBEPATh, UTO IKCKIIO3UBHOE OTKPBITHE 3aBepLUH-
JIoch ¢ oUOKoi EEXIST, NOTOMY UTO B IPOTUBHOM CJlyuae OLIMOKa B CHCTEMHOM BbI30BE open
[POU30LLLIA He U3-32a TOro, UTo (hafi/l-3aMOK y2Ke CyLLeCTBYeT.

K coxanenuto, sKCK/103MBHOE OTKPbITHE (hali/IoB He padoTaeT, ecsu (ailioBasi cUCTeMa Ha
KOTOpOii co3naéres haiii-3aMOK, MOHTHpPYETCS C Ipyroro Komrbltorepa (aiinosas cucrema NFS).
dopmasnbo, hiar O_EXCL Mojiep2KHBAeTCs], HO CHCTeMa He MOKeT rapaHTHPOBATh aTOMApPHOCTh
orepaumu u3-3a ocobeHHocTell mportokosa NFS.

Uro6bl KOPPEKTHO CO3/1aBaTh (hail/ibl-3aMKH Ha TaKHX JMCKaX HyXKHO HCMOJb30BaTh Gosee
CJIOXKHYIO TIPOLIEIYPY, COCTOSILLYIO U3 CJIEAYIOLIUX L1AroB: co3/laTh B KaTajore, B KOTOPOM OyleT
cosziaH aily-3aMoK, (aiisl ¢ YHUKaJbHbIM HMeHeM (HarpuMep, BKIIOYAIOUMM B ce6sl HMSI KOM-
blOTEPa, UAEHTH(HHUKATOP Tpoliecca U BpeMsl CO3JaHusl); CO3AaTh CBSI3b MEXAy 3TUM (DaiioM U
haityiom 3amMKa, NPHUUEM pe3ysibTaT paboThl CUCTEMHOrO BbI30Ba 11ink HYKHO IIPOMTHOPHPOBATH; C
MOMOLLBIO CUCTEMHOIO BbI30Ba Stat MPOBEPUTb, UTO UMCJIO CChLIOK Ha (hailsl yBelHUUI0Ch 10 2.
Tosibko B 3TOM cJiyuae cosaHHe dailsia-3amMKa MOXKHO CUHTaTh ycrnelHbiM. [Ipiumep ¢parmenra,
YCTAHABJIMBAIOLLETO 3aMOK, MPUBEIEH HHXKeE.

while (1) {
if ((fdl = open(UNIQUEFILE, O_CREAT | O RDWR, 0600)) < 0) {
/* ommbra, HYXHO NPUHSTE KAKUME—TO MEpPEH. .. */
}
close (fdl) ;

1ink (UNIQUEFILE, LOCKFILE) ;
if (stat (UNIQUEFILE, &statbuf) < 0) {
/* ommbkra, HYyXHO NPUHSATE KAKUE—TO MEPEH. .. */
}
if (statbuf.st nlink == 2) break;
unlink (UNIQUEFILE) ;
/* cozmaHMe 3aMka HEeyCHENHO, HYXHO HNOHOXOaTs */
usleep(100000) ;
}
unlink (UNIQUEFILE) ;
/* cozmaHme (Qanma-s3aMKa yCHEmHO, MOXEeM MATH najbme */
/* B KOHILI€ HYXHO He 3abHThb yHajJuTh (para-3aMox */

1.1.1 JoCTOMHCTBA U HEAOCTATKH

Henocratku. Bo-nepBbix, co3nanue ¢aiina-3amMka — ornepauusi J0CTaTOUHO CJIOKHAS H 3a-
HUMallast JOCTATOUHO MHOTO BPEMEHH, OCOOEHHO ecsii (haill co31aéTCsi HA CETEBOM JHCKE.

CucreMHble BbI30BE read, write H close paboTaloT TOYHO TaK XKe, KaK U B cJ1yyae OObIUHE
KaHauioB. [TocJie Toro, Kak MMEHOBaHHBIH KaHaJl CTaJl HeHY?KHBIM, €r0 HY>KHO yI1aJIUTh U3 (afi/IoB
CHCTEMbI C MOMOLLIBIO CUCTEMHOTO Bbi3oBa unlink.

1.3.1 JlocTouHCTBA M HELOCTATKH

JocrouHcTBa. B3anmozeiicTByloliye npotiecchl He 06513aHbl HAXOUTHCS B POJICTBEHHBIX O
HOLIEHUSX. XOTs CO3JaHHEe U OTKPbITHE HMEHOBAHHOTO KaHaJja TpeGyeT HEKOTOPHIX OrepaLui
thaisioBoii cucreMoli, cam Gycep oOMeHa XxpaHuTCst B namsiTh siipa. [Ipoliece MoxkeT GbITb Mp
OCTaHOBJIEH JI0 TeX MOp, MOKa B KaHaJle Ha MOsIBATCS aHHble (MK pecypc He GyeT 0cBOGOXKIE

Hepnocrarku. Hekotopble, B 0cOGEHHOCTH ycTapeBLIe, CHCTEMbI He TOIEPKHUBAIOT HMEH
BaHHble KaHaJsIbl. VIMeHOBaHHbIe KaHaJIbl HEPUMEHHUMBI, KOTJ1a Mpoliecchl paboTaloT Ha pasHt
KOMIIbIOTEPAX.

2 @®yHKUWYU 3aBeplIeHUs

[Tporpamma Mo2KeT 3aperncTpupoBaTh CrelHaIbHylo GyHKIHMIO, KoTopast Gy/ieT Bbl3BaHa, K
raa nporpamma OyzeT 3aBepluiaTb CBOE BBIIIOJHEHHE 110 BbI3OBY exit WM Ioc/e Bo3Bpara
¢yHKUMH main. JI1st 5TOr0 HCMnoJb3yeTcest BEI30B (yHKUMH atexit.

#include <stdlib.h>

int atexit (void (*function) (void)) ;

Eciin 6b110 3aperncTpUpOBaHO HECKOJILKO (PYHKLMH, OHU OyIyT BbI3BAHbI B MOPsIAKE, 0OPATH(
NOPSJIKY HX PerHCTpaLKy.

Ecnu nporpamma pa6otaeT ¢ pasjiensieMbIMH pecypcaMmu (HampuMep, ycTaHaB/NBaeT Qatl.
3aMOK ), PeKOMEH/IyeTCst PerHCTPHPOBATh (PYHKIMH-06pabOTUHKH 3aBepLLIEHHs IPOrPaMMbl, KOT:
pbie OyayT 0CBOOOXKAAThL BCE 3aHATbIE TPOrPaMMOK PeCypChbl, KOTOPble He 0CBOOO0XKAIOTCA CUCT
Mol aBTOMaTHuecKH ((aii/ibi-3aMKH, XKeTOHbI, ceMadopbl U p. ). [Tomumo 3T0rO0 Nporpamma et
JIOJKHA YCTaHOBHTb 06pabOTUHKH HEKOTOPBIX CHTHAJIOB (0 CHTHA/IaX — Ha CJIeYIOIIEM 3aHSATHI

Ec/n nmporpamma 3apepiiiaeTcsi CHCTEMHBIM BbI30OBOM _ex1t, 00paBOTUHKH 3aBepLIeHHUs P
rpaMMbl He BbI3bIBAIOTCS.

3 [lpuHyauTesbHOe 3aBepuIeHUe pabOThI Npolecca

UroO6bl 3aBePLIMTL NIPOLLECC € 3alaHHBbIM HAECHTU(PUKATOPOM IIpoLecca UK IPyIIy IIpoLecc
C 3alaHHbBIM HJIEHTH(HUKATOPOM TPYIINBI TPOLIECCOB, HY?KHO MOCATh MPOLIECCY HIIH TPYIITE CHTH:
SIGTERM, KaK M0Ka3aHo B CJIEAyIoLleM pparMeHTe nporpamMmsl:

#include <sys/types.h>
#include <signal.h>
kill (pid, SIGTERM);

B HekoTopbIX ciyyasix, KOrja, Harnpumep, curiaj SIGTERM UrHOpUPYeTCs /1M 00padaThblB.
eTcsl HelPaBUJIbHO, 9TOT CUrHAJ MOXKeT He 3aBepluuTh npoliecc. Torna npolieccy Hy»KHO 1ocJia
curHan SIGKILL:

kill (pid, SIGKILL);



1.2.3 JlocTOMHCTBA U HELOCTATKH

Jocrouncrsa. Onepauyy paboThl ¢ KaHasaMu He TPeGYIOT MoudUKaL1K (PailyIoBOi CHCTEMBI
¥ MI09TOMY BHITOJIHsIIOTCS! GbIcTpee. [Tpolece MoxKeT GbITb MPUOCTAHOBIEH (MPH MoMolIH read)
JI0 TeX 110p, M0Ka He MOsIBSTCS AaHHble (pecypc He Oya1eT 0CBOOOKAEH ).

Henocratku. B3aumoseficTBytolue npoLecchl J0MKHbI ObITb [I0POKAEHbI OJHHM [IPOLLECCOM,
KOTOPbIH CO3/1aCT 1J1s1 HUX KaHaJl. BbINOIHATLCS OHU MOTYT TOJIbKO Ha OJIHOM KOMIIbIOTEpE.

1.3 HWmeHoBaHHbIe KaHaJbl

MmeHoBanHble kaHaJibl Takke HasbiBatotest FIFO (first-in first-out) no aucuuniune pa6otsl ¢
HUMHU. VIMeHOBaHHbIe KaHaJIbl OTJIMYAIOTCSI OT aHOHMMHBIX KAHAJIOB TEM, UTO HMEHOBAHHbIE KaHAJIbl
UMEIOT TOUKY MPHUBSI3KH B (haiiyioBoil cucTeMe — nMsl. Kpome oTKpbiThsi, paGoTa ¢ HMEHOBAHHBIMU
KaHaJlaMi He OTJIMYAeTCs OT paboThl C OOBIUHBIMM AHOHMMHBIMH KaHaJIaMH.

[Tepen ucnosib3oBaHMEM HMEHOBAHHBIA KaHaJs J0JUKEeH ObITh CO3[aH € MOMOLIbIO BbI30Ba
¢hyHkunu mkfifo.

#include <sys/types.h>
#include <sys/stat.h>
int mkfifo ( const char *pathname, mode t mode );

31eck apryMenT pathname 3a1aér UMsl CO3/1laBaeMOro KaHasa, a apryMeHT mode — MpaBa JIo-
CTyna Ha co3j/iaBaeMblil HMeHOBaHHbIH KaHas. [IpaBa noctyna, kak o6blMHO, MOAM(HULMPYIOTCS
MacKo¥ MpaB OTKPBITHS (aiisia umask npotecca. Ecin dafin ¢ TakuM HMeHeM CylecTByeT, (hyHK-
LM 3aBepluaeTcs ¢ on6koi EEXIST.

Kak o6bruno, B cityuae ycniexa (yHkius Bo3spaiiaet 0, a pu HeylauHoM 3aBeplieHut — -1,
1 B 9TOM CJlyuae rnepeMeHHast errno Oy/eT yCTaHOBJIeHa B KO OLLHOKH.

J1151 OTKPBITHSI HMEHOBAHHOIO KaHaJ/1a HCIO0Jb3yeTCsl CHCTEMHbIH Bbl3oB open. MMeHoBaHHbI
KaHaJl MOXKEeT OTKPbIBATbCS TOJBKO Ha YTEHHE WK TOJIBKO Ha 3aMHCh, HO HE HA UTEHHE U 3aMUCh 0/1-
HOBpeMeHHO. EcTecTBeHHO, Mpoliecc MOXKET OTKPBITh J1Ba (DaiIOBbIX J€CKPHIITOpA: OJIMH Ha uTe-
HHe, 1pyroii Ha 3anuck. [Tpouece, oTKpbIBaIOLIMI HMEHOBAHHBIH KaHaJl Ha 3amuch, OyaeTr 3ab/10-
KHPOBaH JI0 TeX 0P, 10K He [105IBUTCS] 1POLLeCC, OTKPbIBLUMI HMEHOBAHHbIH KaHaJ/l Ha uTeHue. To
JKe camoe BePHO M B 0OPaTHYIO CTOPOHY.

[Ipouecc, KoTopblil coGUpaeTcsl caM U YUTaTh U3 HMEHOBAHHOIO KaHA/a, U IHCATh B HETO, 10J1-
JKeH OTKPbIBATh KaHaJl CrieliHaibHbIM 06pa3oM, uto6bl H36exKaTh 6y0KkHpoBKH. CHauasa nporecce
JIOJI2KEH OTKPBITh KaHaJ/l Ha UTeHHe B HeGJIOKUPYIOLLEeM sl PexKUMe, 110C/1e 9TOr0 OTKPLITh KaHaJl Ha
3alKCh B HOPMaJILHOM pexKuMe, U 1oc/1e COPOCHTb HeGJIOKUPYIOLLMH PEXKUM Ha JeCKPHITOpe uTe-
HUs1 U3 KaHa/a. PparMeHT Nporpammsl, OTKPbIBAIOLLIEH HIMEHOBAHHBII KaHaul, TPUBEEH HIKe (Bce
BO3MOJKHbIE OLIMOKH UTHOPUPYIOTCS /IS KDATKOCTH 3aIUCH ).

long flags;

/* OTKPEBaeM HNECKPUIOTOP YTEHUS */

fdr = open(PIPE, O RDONLY | O NONBLOCK) ;

/* OTKPEBAeM OECKPUIOTOP 3ammucm */

fdw = open (PIPE, O WRONLY);

/* cBpaceBaeM ¢gar HeOJIOKMpyKIero mocryna */
flags = fentl(fdr, F _GETFL);

fentl (f£dr, F_SETFL & ~O_NONBLOCK)

Bo-BTOpbIX, OTCYTCTBYET BO3MOXKHOCTb TPHOCTAHOBHUTD BBIMOJHEHHE MpoLecca 10 TeX Mmop, I
Ka (haili-3aMoK He OyieT ynaséH. [ToaTomy npolece BbIHYKIEH TEPHOJMUECKH MbITAThCS CO3/1a
thaiisi-3amMok Ge3 rapaHTHH, UTO B OUepe/IHOH pa3 onepatlust 3aBeplunTes yenelHo. Kak 6b110 ¢k
3aHO BblllIE, €C/IH (pailioBasi CUCTEMAa MOHTHPYETCSI C APYTOro KOMIbIOTEPA, WIlK [axe Kor/a ga:
JIOBasl CHCTEMa 3KCIIOPTHPYETCs Ha ipyrue KoMmibiotepbl, NFS-cepBep He MOXKET MPOCTO TaK YL
JISITH pailiibl, TOCKOJILKY OH He 3HAET, HCMOJIb3YETCst JIH 3TOT ailyl KAKHM-JIHO0 KIMEHTOM HJIH H¢
[TosToMy OueHb YacToe co3jlaHue U yaajeHHe pailoB-3aMKOB MOXKeT MPUBOIUTEL K HCUepraHy
KBOTbI 10J1b30BaTe/Is1 HA IMCKOBOE MPOCTPAHCTBO M KOJIMUECTBO (haii/ioB.

JlocrouncTBa. MeTo1 (ailnioB-3aMKOB He TpebyeT, UToObl NpoLecchl, paboTaloliie ¢ pasi
JISIEMBIM PECYPCOM, HAXOJMIUCh B POJICTBEHHBIX OTHOLIEHHUsIX. [Ipotiecenl MoryT paGoTath Ha pa
HBIX KOMIbIOTepax (MPH YCJIOBUH, UTO (haii-3aMOK CO31aETCs KOPPEKTHO, KK OMHMCAHO BhILLIE
DTOT METOJ1 — €/IMHCTBEHHbIH, KOTOPBII BCerja paboTaeT B TAKOH CHUTyallkH.

1.2 AHOHUMHDBIE KaHaJbl

Hcrnosb3oBath BpeMeHHble (hailibl UIsi epefaun HHPOPMALUH MeXKLy ABYMsI [TPOLIECCAMH |
MHOTHX CJIyuasiX CJIMIIKOM HAKJIaHO.

Bce onepaumonnbie cucrembl cemeiictBa UNIX npenoctaBiisiior npocrefiliee CpeicTBO OH
HarnpasJ/eHHOH MepechlJIKK JJaHHbIX MeXK/ly MpolleccaMi — aHOHUMHbIE KaHaJlbl (4acTo HX Haal
BalOT MPOCTO KaHaslaMH — pipe).

Kanas cosnaérest cucTeMHbIM BLI30BOM pipe.

#include <unistd.h>
int pipe(int filedes[2]);

[1pu ycrierHom 3aBepllieHHH CHCTEMHbIH BbI30B BoaBpaliaet 0, a npu ommoke — —1, U nep
MeHHasi errno ycraHaB/uBaeTcs B Koj ownOKu. Heycnelnoe 3aBepiiene pipe ckopee Bce
03HAUAaeT, YTo MeperoHuIach TabJuLa OTKPBITHIX (aijoB y npouecca Ju6o y BCeil CHCTEMBbI.

CHCTeMHOMY BbI30BY MepeaéTest MaCCHB U3 JIBYX 3JIEMEHTOB, B KOTOPbIH 9TOT CUCTEMHBbII B
30B 3alUCbIBAeT HOMepa JABYX (ailyioBbIX 1eCKPUNTOPOB. [IBa (hailloBbIX JECKPHIITOpaA CBsi3ak
JIpyr ¢ apyrom. [lanHble 3amucbiBaloTest B (aijioBbiil aeckpuntop £iledes [1]. 3anucaHHt
JIaHHbIe MOXKHO IIPOYHTATb U3 q)ay"uloBoro neckpuriropa filedes [0].

Boo6iie, filedes[1] cchliaercsl Ha Hayaso KaHaja, £iledes [0] — Ha KOHell KaHa.
(ecsii Mbl MpejinosiaraeM, uto JaHHble «TEKYT» OT HauaJja K KoHLy). B pe3ysbrate cosnanus H
BOTO Mpoliecca ¢ noMollpio fork, 1M60 KONMUpoBaHHil (haiI0BOro 1eCKpPUIITOpa ¢ NOMOLIbIO du
dup2, Ha HayaJjl0 WM KOHEll KaHa/a MOXKET CChIaThCsl HECKOJIbKO (haiIoBbIX J1€CKPHIITOPOR
pasHbix npotieccoB. Hauano kaHasia (B KOTOPYIo Be@TCsl 3alUCh) CUMTAETCS 3aKPbITHIM, KO,
3aKpbITHI BCe (hailioBble JECKPUIITOPbI, KOTOPbIE CChIIAIOTCS HAa Hero. AHAJIOTHUHO, KOHELL KaHa.
(uTeHHe U3 KaHaJIa) CUUTAETCS 3aKPbITHIM, KOT/Ia 3aKPbIThI BCe (hallIOBble IECKPHITOPBI, KOTOPE
cchlaaloTesl Ha Hero. UToObl yCTAHOBUTb MOMEHT, KOTJIa KaKOH-TO KOHEI| KaHaJa 3aKpPbIBAETC
SIIPO MOJCUNTBIBACT KOJMUECTBO CChIOK HA KaHAJL.

[Tocsie OTKPBITHS KaHasa YHTaTh M MHCATb B HEro MOXKHO C MOMOLIbIO CHCTEMHBIX BbI3
BoB read u write. MoxHO cBs3aThb ¢ (DalJIOBLIM JE€CKPUIITOPOM JECKPUNTOP MOTOKA FILI
C moMolblo ¢yHKUMH fdopen W HCMOJNb30BATh BbICOKOYPOBHEBbIE (DYHKIIMH BBOJI4/BBIBOJ
B nocnentem ciyuae BbICOKOYPOBHEBYIO OydepH3alio Jiyullle BCEro OTKJIOUMTb BbI3OB(
setbuf (£, NULL);, rae £ — JeCKPHUIITODP IOTOKA, CBA3aHHOIO C KaHaJsoM. DailyioBbIi 1
CKPHIITOP UTEHHUSI MOXKET HCMOJb30BATLCS TOJLKO JIsl UTEeHHsl 3 KaHasia, a paisioBbIil IECKPHIIT
3aMucH — TOJILKO /ISl 3alUCcH B KaHajl. PaiisioBble 1eCKPUNTOPbI KaHaJ/a He MO3BOJISIIOT BbIIO.
HATb onepalyio lseek. dailyioBble 1eCKPUNTOPHl KaHa/la 3aKpbIBAIOTCS OGBIYHBIM 00Pa3oM
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MOMOLLBIO CHCTEMHOTO BbI30Ba close.

[1pu paGote ¢ KaHa/JIOM CHCTeMHble BbI30Bbl read U write paGoTalOT C HEKOTOPLIMH OCO-
6eHHOCTAMU. Ec/ii KaHas TyCT M COOTBETCTBYIOLLMI (hal/IOBBIH 1eCKPUNTOP He Obl NepeBeiéH B
HeOGJIOKUPYIOLLUI PeXKUM, CUCTEMHBIH BbI30B read NPUOCTAHABJIMBAET BbINIOJHEHUE IIpoLecca 10
Tex nop, MoKa B KaHaJsle He MOsIBSITCS IaHHBble, TH00 Hauasio KaHaJsa He 6yzier 3akpbito. Ecan Haua-
JIO KaHaJla 3aKpbITO, CUCTEMHBIH BbI30B Bo3BpallaeT 3HaueHne 0. Korna B kaHasie NPUCYTCTBYIOT
JlaHHble, CUCTEMHbIH BbI30B 3aBepLIACTCS HEMELJICHHO M BO3BPALLACT TOJLKO Te JaHHbIe, KOTO-
pble IIPUCYTCTBYIOT B KaHaJIe, TO €CTb KOJHUECTBO CUNTAHHBIX OalT MOKeT ObITh MeHbLLIe pa3mepa
Gydepa, nepeanHoro GyHKuMN read.

Ecsii npy BbINOHEHUH CHCTEMHOTO BbI30Ba write KOHeLl KaHasla 0Ka3aJicst 3aKPhIThIM, MPO-
uece, MbiTaloLUACA BbIIOJIHUTL write moJjyyaer curian SIGPIPE. [lo ymosuaHuio 5TOT cHr-
HaJl BbI3bIBAET Teuath cooOlleHHss Broken pipe M 3aBeplieHHe mporpammbl. Ecin curuan
SIGPIPE urHopupyercs, GJOKHpyeTcsl UM oOpabaTbiBaeTcsl MpoleccoM, write Bo3Bpallaer
3HaueHHe -1 ¢ KojoM oumbku EPIPE. Kanajy B maMsiTH siipa COOTBETCTBYeT Gydep orpaHu-
ueHHoro pasmepa. [TostoMmy korja write mblTaercs 3anucath B Kanaj GoJibllie JaHHBIX, 4eM B
HéM ocTaéTcsl MecTa, rporece GyeT MPUOCTAHOBJEH 10 TeX MOp, TIOKa B KaHaJe He MOSIBUTCS J10-
CTATOUHO CBOOOJHOrO MecTa. B kaHaJsie He COXpaHSIOTCS TPaHULbl COOOLIEHHI, TO €CTh €CJIH OfIMH
npotecc ciesan write aBa pasa, Apyroi npolecc pouuTaeT cpasdy Bee JaHHble U3 KaHaJla.

Onepauun write U read SIBASIOTCS /s KaHAJI0B aTOMAPHBIMH, €CJIM Pa3Mep AAHHbIX He
NPEBOCXOJIUT pa3Mepa BHyTpeHHero 6ydepa KaHasa. DTOT pa3Mep MOXKHO y3HATh U3 KOHCTAHTHI
PIPE BUF, onpenenéutot B ¢aine <limits.h>. Hanpumep, ans sinpa Linux pasmep Gydepa
KaHaJsia paBeH 1o ymoJuanuto 4096 6aiitoB. ATOMapHOCTb MOHHMAETCSI B TOM CMBICJIE, UTO HH-
KaKofl pyroil mpotiecc B CHCTeMe He MOXKeT HaOJI0laTh MOMEHT, KOr/ia orepaliys BbIMOJHHIACH
yactuyHo. Onepauus MPOUCXOAUT KaK Obl MTHOBEHHO. Ec/in 00bEM 3anucbiBaeMbIX JAaHHbIX [pe-
BbILLIACT KOHCTaHTYy PIPE BUF, onepauusi write MoxeT He ObITb aTOMapHOH.

1.2.1 MHcnoab3oBaHHe KaHAJNOB

Kanasibl MOXKHO HCNOJML30BaThb /1Sl OPraHU3aLUUKU KOHBEHEPHOro BbIIOJHEHHs] KOMaH]L, Korja
CTaHJAPTHBII BbIBOJL OJHOH KOMaH/Ibl M0N1aJlaeT Ha CTaHAAPTHDIH BBOA Apyroil Komanabl. Hanpu-
Mep, eCJ/IH Mbl XOTHM OpPraHM30BaTb KOHBelep

ls -1 | wc -1

TO eCTb NepelaTh Ha BXOJL KOMaHjle we —1 pe3yJsibTaT paboThl KOMaHAbl 1s —1, Mbl MOXKEM CJie-
JIaTh 3TO CJIelylolled MPOrpamMMOH.

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <sys/wait.h>

int main{()
{
int f£d[2];
int pidl, pid2;

if (pipe(fd) < 0) { perror("pipe"); exit(l); }
if ((pidl = fork()) < 0) { perror("fork"); exit(l); }
if (!pidl) |

/* child 1: "ls -1" */
dup2 (£fd[1], 1); close(fd[0]); close(fd[1l]);
execlp("1ls", "1ls", "-1", NULL);
perror ("execlp"); _exit(l);
}
if ((pid2 = fork()) < 0) { perror("fork"); exit(l); }
if (lpid2) {
/* child 2: "wc -1" */

dup2 (£d[0]1, 0); close(fd[0]); close(fd[1l]);
execlp("wc", "wc", "-1", NULL);
perror ("execlp"); exit(l);

}

close (£d[0]); close(fd[1l]);

wait (NULL); wait (NULL) ;

return O;

1.2.2 Hcnosnb3oBaHMe KAHAJOB JJ11 CHHXPOHU3ALUU

HMcrnosb3oBanne KaHasloB MPeNOCTaBJIsIET MpoleccaM BO3MOXKHOCTb CHHXPOHH30BAaTh CBC
paborty. [1ponecc-unraresb MoxKeT GbITh PHOCTAHOBJIEH JI0 TeX MOP, MOKa B KaHase He MosiBsl
cs1 nanuble. [Tpouecc-nucarens Gyet NpHOCTAHOBJIEH, [TOKA B KaHaJle He OCBOOOJIUTCS MECTO L
JIaHHBIX.

Kpome Toro, kanajbl MOTyT HCMO/IL30BATLCS /151 OJIOKHPOBKH JIOCTYMA K PA3Ae/seMOMy P
cypcy, HanpuMmep, pasjensieMoMy (ailsty, Kak GblJI0 OMHcaHo B nepBoM pasziede. [Ipeanosnoxu
4TO MPOLIeCC, KOTOPHIH KeJaeT BBIMOMHUTL Onepalyio, TpeGyioliyio 6J0KHPOBKH pecypca, JI0,
JKeH MOJTyUHTb «2KeToH». [TocJie BbINOJIHEHHsT KPUTHUECKOH OMepaliuy nporece caéT xeToH. K
TOHOM OyJleT HeKoTopoe (MPOU3BOJIbHOE) UHC/I0, XpaHsilieecs: B KaHaJe. [losyueHue keToHa ¢
OTBETCTBYET Ollepally read, BO3BpAT »KeToHa — olepauuy write.

/* MOJIyuynTE XeTOH */

read (fdp[0], &dummy, sizeof (dummy)) ;
/* BRIIOJIHUTE onepanmo */

fd = open(FILENAME, O RDWR) ;

read (fd, &value, sizeof (value));
value++;

lseek (fd, 0L, SEEK_SET);

write (fd, &value, sizeof (value));
close (fd);

/* cmaTe xeToH */

write(fdp[l], &dummy, sizeof (dummy)) ;

EcrectBenHO, B npUMepe, NPUBEJIEHHOM BbllLIe, B KaHAJIe MOYKHO XPAHHTb CaMO MOJIU(HULIUPY
MO€ YHCJI0, HO, €CJ/IH Pasfie/isieMble JaHHbIe HMEIOT CJI0ZKHYI0 CTPYKTYPY U TPeOYIOT MPOH3BOJILHO
JIOCTYyI1a, XpaHeHHe IaHHBIX B KaHa/le CTAHOBUTCS CJMLIKOM CJIOZKHBIM.



