JlabopaTtopHas padora no kypcy ""OnepauuoHHbie cucTeMbI"
MexnpoueccHoe B3aumoneiicteue B OC Linux: kaHaabl

Llens pabompi: HAYIUTHCS UCTIONB30BATh KAHAIIBI I MEXKITpoLieccHOTo B3anMoaeicTeus B OC Linux.

I. HeumeHnoBanHble kKaHabl (unnamed pipes)
B xomanze 000JI0YKY HeuMeHO0B8aAHHbLI KAHA CO3ACTCS TIPHU IIOMOIIN CUMBOJIA "
B nporpamme kaHan co3aercs mpH MOMOIIY CHCTEMHOTO BbI30Ba pipe():
ret = pipe (fd);
rae ret — koq Bo3Bparta uenoro tumna, fd — maccus int fd[2] u3 1ByX 31eMeHTOB, B KOTOPBIN 3aMHUCHIBAIOT-
Csl 3HAYCHUS B PE3YJIbTATE ITOTO CUCTEMHOTO BbI3oBa. CHCcTeMHBIN BhI30B pipe() Bo3Bpamaer 0 B ciayuae
ycrnexa u -1 B cmyuae omuOku. Ecnu cucteMHbIi BBI30B pipe() 3aBepiInics YCIENIHO, TO B MEPBBIi die-
MeHT MaccuBa, fd[0], 3anuckiBaeTCst TECKPUNITOP BBIXOIHOTO KOHIA CO3/IaHHOTO KaHaja ([JIs YTEeHUs), U
B fd[1] — neckpuntop BXoaHOTO KOHIIA (7S 3aITUCH).

B o0miem ciyuae yuTaTh U3 KaHajga MOTYT HECKOJIBKO MPOIIECCOB; MUCATh B KaHAJ TaKXe MOTYT He-
CKOJIBKO TTPOIIECCOB. J[7151 yCTaHOBJICHHS ABYXCTOPOHHEH CBSI3M MEXIY MPOIIECCaMU CIIEAyeT CO3/aTh JBa
KaHaja, paboTaloNINX B TPOTUBOMOIOKHBIX HATPABICHHUSIX.

B aT10it yacTu paboThl HEOOXOAMMO CO3/1aTh HEMMEHOBAHHBIM KaHall B Hadajie paOOTHI POJIUTEIh-
CKOTO TIpoIlecca, 3aTeM CO3/1aTh Ba JOoYepHUX mporecca. OUH U3 3TUX JOYSPHUX MPOIIECCOB OyIET BhI-
TIOJTHATH KaKy-TH00 KoMaHy obOosouku (Hampumep, Is -1 /home/student) u 3anuceiBaTh pe3yabTaThI
paboThl BO BXOAHOM KOHel KaHaia. [[pyroil modepHmii mpouecc (BBIMOIHSIOMUHN, HANpUMeEp, KOMaHIy
sort) OyJeT MmojydyaTh JIaHHBIE M3 BBIXOJHOTO KOHIIA TOTO >K€ KaHaja. Takum 00pa3om, pe3yJIbTaT BbI-
MIOJIHEHUS ATUX JBYX JOUYEPHUX MPOIECCOB OyAeT WIACHTHYEH BBHIMOTHEHHUIO TOCIEIOBATEIILHOCTH JIBYX
komaHa o6osouku:  Is -1 /home/student | sort
rzae "|" — cUMBOJI orepanuy KaHajia B 000JI0UKe.

|H

3ananue 1.
1.1. Ha puc. 1 npuBeneHa cTpykrypa nporpammsl pipework.c (Tekct nporpammsl UIMEETCS B IAIIKE J1aH-

HOM 1a0. paboThI).

Poautens (A)
‘pipe(fd); Mpouecc, Yntarowmn
pid = fork(); 13 kaHana (C)

Mpouecc, nuwyLwmn

. ) pid=0 (child 1)
B kaHan (B) pipe (£d) ;

pid=0 (child 2)
dup2 (£d4[0],0) ;
close (£d[1]);
dup2 (£d[1],1); execlp ("sort", ...)
close (£d[0]); . ——
execlp("1ls",...);
T "sort"
" " close (fd[0]); s
1s close (fdf[11); |- __-exit ()
oo s wait (0); __|oo--=m7T
exit()-----"1 wait (0); £--"""
exit (0);
fd[1] fd[0]
Is —» () ) —» sort
pipe

Puc. 1. Ctpykrypa nporpammsr pipework mis cs3u komans Is u sort mpu momornu KaHana
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[Ipumeuanue. [Tocne BezoBa 6ubnmoreunoi ¢pynkuu dup2(fdl, fd2) daiinossriit neckpunrtop fd2 Oy-
JIET cChlIaThes Ha TOT ke (aii, uto u neckpunrtop fdl. Ecou fd2 cepumaercs Ha yxe OTKpBITHIN (aiis, To
9TOT (haiin cHavana Oynet 3akpsIT. T.0., dup2(fdl, 0) mo3BomnsieT nepeHanpaBuTh stdin B daiin fdl.
/* pipework.c */
#include <stdio.h>
#include <unistd.h>

main () {
int £d[2]; /* MaccuB M3 IBYX IECKPUITOPOB IJiI HEMMEHOBAHHOTO KaHajsa */
int pid; /* VmentubmraTop npolecca */
if (pipe(fd) < 0){ /* Kauan moijrkeH ObTb cosman Jo fork() */

perror ("PIPE CREATION ERROR");

exit (1);

}
pid = fork (); /* Pomuresnb: CO3OaHMe MNEePBOTO NOUEpPHEero mnpoiecca */
if (pid == 0) { /* [IlepBel OOUEPHUM NPOLIECC HauMHaeTCs 3mech */

dup2 (£fd[0]1,0); /* stdin Has3HaueH Ha BHIXOIOHOM KOHEl kKaHaja */

close (fd[11); /* */

execlp ("sort, "sort", 0); /* Banyck komauHmu "sort", */

} /* mjs KOTOopoM Stdin HasHAUEH Ha KaHaju */
else /* POOMTEJNIbCKMM NpOolLiecC IpIojixaeT 3mech */
pid = fork (); /* Pomuresb: CO3OaHue BTOPOIO IOUEpPHEIrOo mnpoliecca */
if (pid == 0) { /* BTOpPOM HOOUYEPHMI MNPOLIeCC HauMHaeTCcs 30echb */

dup?2 (fd[1],1); /* stdout HasHauUeH Ha BXOIHOM KOHEIl] KaHaja */

close (£d4[01); /* BakpeTbh IJIS STOTO MNPOlleCcCa BXOINHOM KOHEll KaHaja */

execlp ("1ls", "1ls", "-1", "/home/student", 0);

/* Banyck komaHmel "1ls", */
} /* nna koTopou stdout HaszHaAUYeH Ha KaHaj */

else { /* PomurTenb 3akpeiBaeT nJa cebsa ofa KOHLA KaHala u
OXUIAeT BaBeplleHrS OOUEPHMX [IPOlecCoB */
close (fd[01]):
close (fd[11]):;
wait (0);
wait (0);
}
}

1.2. 3amycTHTe 3Ty MPOrpaMMy M CPAaBHUTE PE3ybTaThl C PE3yJIbTaTaMU CIEAYIOMNX KOMaH/I;
Is -1 /home/student u Is -1 /home/student | sort

1.3. 3ameHuTe B UCXOHOM TEKCTE MPOrpaMMBbI orepartop (Jaifte 3Toit nporpamme ums pipeworkl.c)
execlp ("Is", "Is", "-1", ""/home/student", 0);

HECKOJIbKUMH CHUCTEMHBIMM BbI30BaMHU Write(), KOTOpbIE 3alUINYT B KaHaJ MOCJIEIOBATENIBHOCTb CIIOB

(mampumep, “this\n”, “is\n”, “a\”, “message\n”, ‘from\n”, “sending\n”, “process\”). /lns 3anucu 3Tux

CJIOB B KaHaJ cJIe/lyeT UCIOJIb30BaTh CUCTEMHBIH BBI30B Write() Tak ke, Kak M JuIst 0ObIuHOTO (haiiia, yka-

3piBasi neckpunrop fd[1]. Ilocne 3amucu Bcex cinoB B kaHan 3akpoiute fd[l1] u 3aBepmurte mpoiecc

(exit()). Beimonnute nporpammy.

[pumeuanue. J{ns atoit mogudukanuu orneparop dup2(fd[1],1); HE HYXEH, ero ciemyer yoparts.

1.4. 3amenure B nporpamme u3 3aganus 1.3 onepatop (maiite 3Toif mporpamme ums pipework2.c)

execlp ("'sort", "sort", 0);
(¢parMeHToOM, B KOTOPOM YUTAIOTCS CJIOBAa U3 KaHaJla M BBIBOAATCSA HAa CTaHJApTHOE YCTPOMCTBO BHIBOJA
(T.e. Ha ’KpaH). /[ uTeHMUs TaHHBIX U3 KaHaja CIEIyeT UCIOJIb30BaTh CUCTEMHBIN BbI30B read() Kak u
Uit oObIyHOTO (paitna, ykasbiBas geckpuntop fd[0]. [Tocne urenus u neyaru Bcex cnoB 3akpoiite fd[0] u
3aBepmute nporecc (exit()).
pumeuanue. /{ns stoit Mmoaudukanuu onepatop dup2(fd[0],0); HE HYXXEH, ero caenyer yoparts.

1.5. 3anumuTe pe3yabTaTel pabOTHI BCEX MPOrpaMM U OOBSICHUTE UX padoTy.



IL. NmenoBannblie kaHnauabl (named pipe, FIFO)
B mporpamme MMEHOBaHHBIM KaHAJI CO3JAETCS MPU MOMOIIM CHCTEMHOro BbizoBa mknod() wim
oubnnoreunoit ¢pynkiuu mkfifo(), kotopas, B cBoro ouepenp, ucnonb3yeT mknod().
B o6oiiouke umenoeannsiit kanan coznaercs komanaod mknod mwin mkfifo.

3aganue 2.
2.1. Bemonuute komanny — $mkfifo fifol wu Bemummre B oT4eT MHMOpPMAIMIO O CO3IaHHOM KaHale

(xomanpa Is). 3aTem BeimonHuTe Komanay — $cat < fifol

3amycTute BTOpOil SK3eMInIsip 00om04uku. Bo BTOpoMm okHe BBeauTe komanay $cat > fifol

3arem HabupaiiTe MPOU3BOJIbHBIE CTPOKH, 3aBepIINTE BBOJ cuMBOJIOM KoHLa ¢aitna CTRL-d. Yto Oyner
BBIBEJICHO B IIEPBOM OKHE? Y 1auTe NMEHOBaHHbBIN KaHal.

2.2. Huwxe npuBeieHbl IporpaMMsl server.c u client.c (MX TEKCTbI UMEIOTCA B MAIKe JaHHOM 1ab. pabo-
Tol). CepBep co31aeT MMEHOBAaHHBIN KaHaJl U NBITAE€TCSl YUTATh U3 HEro JaHHble. KiueHT 3amyckaercs 1no-
CJIe cTapTa CepBEPa U 3alMChIBACT B KaHAJI HEKOTOPBIE JaHHBIE I CEPBEPA, 3aTEM KJIMEHT 3aBEpILIACTCS.
[Tocne ureHns TaHHBIX U3 KaHAJa CEPBEP PACIIeyaThIBACT UX U TAK)KE 3aBEPIIACTCS.

/* server.c SERVER PROGRAM */

#include <sys/types.h>

#include <sys/stat.h>
#include <fcntl.h>

#define FIFONAME "..." /* YHuMKanbHoe uMA KaHama */
int main (void) {
int n, £fd;
char buf[1024]; /* Bybep njaa uTeHMa-3anmcu */
printf ("SERVER STARTS..\n") ;
unlink (FIFONAME); /* Eciam cymecTByeT ¢alj C TaKuM Xe MMeHeM, TO yIaJuTb ero */

/* Co3maTh MMEHOBAHHHIA KaHAaJI C pes3pelleHMeM Ha 3BalucCh ¥ 4YTeHMe IJid Bcex */
if (mkfifo (FIFONAME, 0666) < 0)
{ perror ("mkfifo problem in server"); exit(1l);}
/* TpOoBEpPUTL, UTO paspeleHre IeUCTBUTENbHO paBHO 0666 */
if (chmod (FIFONAME, 0666) < 0)

{perror ("chmod problem in server"); exit(l);}
/* OTKPHITH COS3IAHHEI MMEHOBAHHBIA KaHAaJ [JIS UTEHMUS */
if ((fd = open (FIFONAME, O_RDONLY)) < 0)
{perror ("open problem in server"); exit(l);}
/* UuraTe mMHboOpMalMi0O M3 KaHajla IO KOHLa ®alia, BHBOIMUTL ee B stdout */
while ((n = read(fd, buf, sizeof(buf))) > 0)
write(l, buf, n);
close (£d) ;
printf ("SERVER TERMINATED..\n");
exit (0);

}

/* client.c CLIENT PROGRAM*/
#include <sys/types.h>
#include <sys/stat.h>

#include <fcntl.h>

#define FIFONAME "..." /* Takoe xe ¥uMs, Kak B cepBepe */
int main (void) {

int n, fd;

char buf[1024]; /* Bybep nna uTeHug-sanmucu */

printf ("CLIENT STARTS..\n");
/* OTKPHITHL CYWECTBYOIMA KaHaJ IOJg 3anmMcu. KaHajn yxe cosmaH cepBepoM */
if ((fd = open(FIFONAME, O WRONLY)) < 0)

{perror ("open problem in client");exit (1);}
/* UreHue TekcTa U3 Stdin M 3amnmmMch ero B KaHajl. TeKCT moJkeH 3aBepumuThbca Ctrl/d  */
while ((n = read(0, buf, sizeof(buf))) > 0)

write (fd, buf, n);
printf ("CLIENT TERMINATED..\n");
close (fd) ;
exit (0) ;
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2.1. Monudunupyiite o6e nmporpamMmsl (IUIsl cepBepa U KIMEHTA) TaK, YTOObI UMs KaHajla MOXXHO ObLIO
3amaBaTh B KoMaHAHOU cTpoke (BMecTto nupektuBhbl #define FIFONAME). Jlaiite mporpamMmmamM UMeHa
server2.c u client2.c.

2.2. ITposepete nerictBue pexxuma O NONBLOCK (mn O _NDELAY), yka3siBas €ro nmpu OTKPBITHH
KaHaJsa. 3amuIInTe B OTYeT Balu BEIBOBIL.

2.3. [IpoBepbTe Bamr katanor. Y ganuTe Bce OCTaBIIMECS TaM UMEHOBAHHbBIE KaHAJIbI.

3anaunme 3.
HaHI/IIHI/ITe nporpaMMy B COOTBCTCTBHUHU CO CBOUM BapI/IaHTOM.

Bapuanm 1, 5, 9, 13, 17, 21, 25. DX0-cepBep C UCMOIb30BAHNEM UMEHOBAHHBIX KaHaloB. KiueHT unurtaer
TEKCT U3 Stdin U IepeIaeT ero cepBepy, CEpBEP BO3BpAIIacT €ro KIUeHTY. KineHT BBIBOIUT Ha stdout OT-
BET cepBepa M BpeMs, MPOIIIE/IIee MeXIy OTIIPaBKOM TeKCTa CepBeEpy H MOITYYCHHEM OTBETA OT CepBepa.

Bapuanm 2, 6, 10, 14, 18, 22, 26. Ox0-cepBep ¢ UCMOJIb30BAaHUEM HEMMEHOBAHHBIX KaHAJIOB (CM. MIPEabI-
TyIU BapUaHT).

Bapuaum 3, 7, 11, 15, 19, 23, 27. IlporpaMmma co3zaet JBa JOUEPHUX IPoLiecca, KOTOPbIE 3alMChIBAIOT B
HEMMEHOBAHHBIA KaHaJ MO OJHOMY COOOLICHWIO, B Hayaje cooOmeHus nomermaercs PID mpomecca n
InuHa cooOmenust. Ponurenbekuil mporece YMTaeT U3 KaHajla M pacledaThBaeT KakJoe COOOIIeHHe U
3aBepIIAET MPOIIECC, MOCTABIINN COOOIICHHE.

Bapuaum 4, 8, 12, 16, 20, 24, 28. ]IBa nponecca 3anuchbIBalOT B IMEHOBAaHHBIN KaHaJ 110 OJHOMY CO00-
IICHUIO, B HaYaJle COOOLICHUS MOMEIAETCS [UIMHA COOOIEHHSI M BPEMsl €ro OTIpaBKu. TpeTuil mporecc
pacriedaTbIBaeT 3TH COOOIIEHNUS U HHYOPMALIUIO O JUINTEILHOCTHU Mepeadl COOOIIEHHS.

ITopsinok BhINOJIHEHHS J1a00pPaTOPHOIl padoThI
Bemmonaure 3agaaust 1 — 3.
3aHecuTe B OTYET PE3YJILTATHI BBHIIIOJHEHUS 3aaHUN C OTBETaMHU Ha BCE 3aJIaHHBIC B HUX BONPOCHI.
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TpeGoBanus
1. Ilpu moaroroBke K jabopaTOpHOM paboTe (HoMa) 3aHECUTE B OTYET MPOKOMMEHTHPOBAHHBINA TEKCT
MIPOrpaMMbl U3 3a7aHusl 3 U ONUcaHus PYHKIMM U1l pabOThI ¢ KaHATaMH.
2. CryneHT NOJKEH 3HaTh OTBETHI HA CJIEIYIOLINE BOIIPOCHI:

Bonpocs!
1. Jns dero npeaHa3HadeHbl HEUMEHOBAHHbBIC U UMEHOBaHHbIE KaHAJIbI?
2. KakuMM CHHXpOHHU3UPYIOIIMMHU CBOMCTBAMU 00J1a/1al0T HEMMEHOBaHHbIE U IMEHOBAaHHbIE KaHAJIbI?
3. OObsacHUTE MapaMeTpbl CUCTEMHOTO BbI30Ba pipe(). UTo Takoe BXOAHOM 1 BBIXOJHOM KOHEI[ KaHaja?
4. Kak B mporpaMMe COEIMHUTH KOHILIbI CO3/IaHHOTO HEMMEHOBAHHOI'O KaHajla CO CTaHJAPTHHIM BXO/I-
HBIM U BBIXO/IHBIM yCTpPOHCTBaMU?
5. MoxHO 51 UCHOJIb30BaTh HEUMEHOBAaHHBIE U UMEHOBAaHHBIE KaHAJbI JJi1 0OMEHa COOOIEHUSIMU Me-
K1y HECBS3aHHBIMU Tpolieccamu?
6. Kak ycTaHOBUTH IBYXCTOPOHHIOIO CBSI3b IIPU TOMOIIN KaHAJIOB?
7. B yem oTnMuMe MIMEHOBAHHBIX KaHAJIOB OT HEMMEHOBAHHBIX ?
8. Kak co3nare B mporpaMMe UMEHOBAHHBIN KaHa?
9. Kaxkoso neiictBue pexuma O_NONBLOCK, yka3piBaeMOro npu OTKpbITHA UMEHOBAHHOTO KaHana?
10. ITycTh HEKOTOpPBIH IpoLecC MbITaeTCs MUCAaTh B MUMEHOBAHHBIN KaHaJl, B TO BpeMs Kak HET Ipolecca,

YUTAIOUIETO U3 Hero. Yto mpousoiaer?

11. Kakyro napopManmio J0HKEH 3HATh MPOIIece ISl OOIIEHHsI TPH MTOMOIIM MMEHOBAaHHOTO KaHaja?

12. EcTb 11 pa3HHLIa MEXy UMEHOBAaHHBIM KaHAJIOM U OOBIYHBIM (haitiom?

13. MoXHO 11 Ipy TOMOIIIM UMEHOBAHHOT'O KaHaJla YCTAaHOBUTH CBA3b MEXAY MPOLECCAMMU, BBIMOIHSIO-
IIMMHUCS Ha pa3HbIX KomnbioTepax? [louemy?

HUcrounuxku nadopmaumnu
Crusenc Y. UNIX: B3aumogeiictue mnpoueccoB. — CII6: [Tutep, 2003. (I'nasa 4).
Koncnekr aexmuii.
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