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BBEJAEHUE

PaccmarpuBaemMoe yueOHO-MeTOAMUECKOe TT0CO0He CO/IeP)KUT MeTo[uuecKre
peKOMeH/Ial[iu 10 HarrcaHuio TporpaMmmMHoro obecriedenus (I10) mpy BBIMOHEHUN
naboparopHbIx  paboT <TI0  JUCHUIUIMHE  «APXUTEKTypa  BBIYUCIUTE/bHBIX
komriiekcoB»  (ABK). Tema  snaboparopHoit  pabotel:  «POSIX. OO6wmeH
COOOIIEHUSIMEY.

3HaHWe OcHOB cTaHjgapra POSIX BxoguT B Habop 0OIeKy/IbTYPHBIX
KOMETIeTeHI[UM ~ CTyleHTa. YMeHue CTyleHTa pa3pabarbiBaTh  MPOTrPAMMBEI,
yaoBneTBopsitoive craHgapty POSIX, cocTapisieT OCHOBY MpodecCHOHATbHbIX
KomrieTeHIMM 10 auctuisiuHe ABK. B nenom, naboparopHasi pabora Ned
npozo/kaeT ¢opmupoBaHue 0a30BbiX 3HaHUNM 10 pa3pabotke I[1O Ha oOcHOBe
BBIUMCHTE/ILHOTO KoMmruiekca Kadeaper ACY. Ilpu u3iokKeHMHM MaTepuasa
WCII0/Tb30Ba/iack MHMOpMalus ¢ cauTa [1].

[TocmenoBaTelbHOCTh u U3JI0KEeHUe Marepuasna JJAHHOT O
yueOHO-MeToArue C-KOro TTI0COOusT TIpeArioaraeT, UTo CTY/eHT:

* YCIeIIHO BBIMOMHWI 3aZlaHus 110 ylabopatopHbiM pabotam Nel, Ne2 u Ne3 1o
TeMaM: «TexHO/IOrusi TIOTOTOBKM CeTeBOr0 BBbIUKMC/IMTE/ILHOIO KOMILIeKCa
(CBK) kadenpei ACY. Tectobiti mpumep Ha CBK», «POSIX. Curnasmbl
riporieccoB», «POSIX. Pa3gensemas naMsTb»;

* B/laJeeT TeOpeTUYeCKUMH  3HaHUSAMU U I[IpaKTUYeCKUM  yMeHHeM,
TIO/TyUeHHbIMUA TIPU M3YUeHUM AUCLUIUIMHBI «COBpeMeHHbIe OrepaljuiOHHbIe
CUCTEMbI»;

* UMeeT TpaKTHUeCKWe HaBbIKM pa3paboTku mnpuknagHoro I[IO Ha s3bike
riporpamMmmMupoBanud C.

[TepBbiii pa3fgen yuyeOHO-MeTOAMUECKOTO TOCOOHs JaeT OMUCaHWe CPeACTB
JIOKQJIbHOTO MEXXIPOL|eCCHOTO B3anuMoiercTBUs B cTaHjapTe POSIX. 3neck BBOAUTCSA
KpaTKoe OIMicaHre YTWINT, GYHKIWNA 1 WHHOPMAI[MOHHBIX CTPYKTYP CpPe/iCTB 0OMeHa
COOOIIeHUSIMH, CUTHa/IaMU 1 pabOThI C pa3zie/isieMOU IMaMsThIO.

Bo BTOpoM pa3iene jaHO ornvcaHue (YHKI[UH, HeoOXOAMMBIX KakK [Ijist
Co3/laHUs ouepe/ieit co0OIIeHU, Tak U Mepeiauld caMHUX COOOIIIeHU.

B TpeTheM pa3fesie TpuBe/ieHbl KOHKPeTHbIe TIPYMepPbl POrpamm [ijisi paboThbl
C ouepeasiMA COOOITIeHUIA.

B ueTBepTOM pasziesie CTaBUTCS 3a/iaua 110 MPOBeIeHHI0 1abopaTopHOoii pabOThI
W JlaeTCA OIMMCAHHWe 3TarioB, 00eCreurBaroUX YIIEITHOe BBITIOJHEHHEe YyueOHOro
3a/jaHUSs.

[TaTeiii pa3men yueOHO-METOAMUECKOTO TOCOOUs COMEpP)KUT PEKOMEeHZAIH T10
TIO/IBe/IEHHI0 UTOTOB JlabopaTtopHoi paboThl Ned.



1. CpeacTBa /I0Ka/IbHOT0 MeXXNpoLecCHOro B3aumoaencreusa POSIX

CpeacTBa  JIOKQ/JIbHOTO  MEJKIIPOLIECCHOTO — B3aMMOIEMCTBUS  SIB/ISIFOTCS
HeoOs3aTesbHOM  uyacTtd  craHgapra POSIX-2001, koTopass wuMeHyeTcs
X/Open-paciiipeHye cucteMHoro uHrepgetica " (XSI). 3ty cpeicTBa BK/IHOYAIOT B
cebss ouepenu cooOIeHUH, cemadopbl U PpasziessgeMble CErMEHTBl TaMSTH.
HeobxoauMOCTb M3ydeHUs] 3THUX CPeACTB 00yC/IOBIeHa BBICOKOH 3((heKTHBHOCTHIO
WX TIPpUMEeHeHUs], UTo, MPU MPaBWILHOM HX TPUMEHEeHUH, TIPUBOJIUT K YBeTUYeHUI0
ObICTpOAEeCTBYS pa3pabaThiBaeMbIX TIPHUIOXKEHUH.

Kakzjoe 13 Tepeurc/ieHHbIX BbIIIE CPEJCTB /i CBOed paboTbl UCMOMb3yeT
L|e/I0YMCIIEHHbIY UAeHTU(PUKATOP, OAHO3HAUHO OIpe/esisollee 3T0 CPeJCTBO:

* msqid — ugeHTU(PUKATOp ouepeAy COOOIIEeHHI, KOTOPHIM BO3BpAIljaeTCs B
KaueCTBe pe3y/bTaToB PyHKIMK msgget();

 semid — wugeHTHdUKaTOp cemacdopa, KOTOpBIM BO3BpalllaeTCsi B KadecCTBe
pe3ynbTatoB GyHKIMM semget();

e shmid — wupgeHTUdUKaTOp cerMeHTa pasfensieMod TMaMsTH, KOTODBIU

BO3BpalllaeTCsl B KauecTBe pe3ysbTaTtoB (yHKiM shmget().

Ipu TIOJTyYeHUH UIeHTU(UKATOPOB Cpe/CTB ME>KITPOL[eCCHOTO
B3aMMO/IEMCTBHS UCTIONB3YeTCs ellle OfHa CYIIHOCTD - KJTFOU, /ISl FfeHepariii KOTPOro
npenHa3HaueHa GyHKuys ftok():

#include <sys/ipc.h>
key t ftok (const char *path, int id);

31ech aprymeHT path go/mkeH 3a/jaBaTh MapIIpyTHOe UM CyILeCTBYHOLLero gaiina, K
KOTOPOMY BBI3bIBAIOIIMI MPOL[ECC MOXKET TTPUMeHUTh (QYyHKIHIO stat().

B kauecTtBe 3HaueHWss aprymeHta id, 1Mo cooOpa)keHUSIM MOOWIBHOCTH,
PeKOMeH/IyeTCsI UCTI0Ib30BaTh OHOOANTHBIN CUMBOJI.

B ob11iem citydae rapantupyetcs, uto ¢hyHkius ftok() creHepupyeT ofuH U TOT
’Ke KJIFoU /151 3a/IaHHOU napsl ((aiisi, CMMBOJT) U pa3Hble KJIFOUH 151 Pa3HbIX map.

C KaKIbIM MAeHTU(PUKATOPOM CpeICTB MEXIPOI[eCCHOTO B3auMO/eHCTBUS
aCCOLIMMPOBaHbI CTPYKTYPhI JaHHBIX, COofiepyKallje WH(OpMaIHio 0 JOMYCTUMbIX U
BBITIO/THEHHBIX OTlepal[usiX.

CoOTBeTCTByIOLI[Me [eK/lapallid COCpefoTOUYeHbl B 3aroji0BOUHBIX (haitiax
<sys/msg.h>, <sys/sem.h> u <sys/shm.h>.

B KakAyi YIOMSHYTYHO CTPYKTYpPy BXOAMT IIOACTPYKTypa ipc_perm C
JAaHHBIMM O BJajieNibllaX U PEeXMMOM JO0CTyIa, onucaHHasi B daiine <sys/ipc.h> u

coZiepkalasi 1o KparvHel Mepe Cjie[lyrolye moJsi:



uid t wuid;
/* WpeHTndukatop Bnapmenbua */
gid t gid;

/* WpeHTudmKaTop Brapeowen rpynnbsl */

uid t cuid;

/* WpeHTudmkaTop nonb3oBaTens,
co3faBlWero faHHoe CpencTBO
MeXNnpoLecCcHOro B3auMopencTeus */

gid t cgid;

/* NpeHTudukaTtop cospaBwenn rpynnel */

mode t mode;

/* PexuMm pocTyna Ha 4TeHue/3anucb */

YnpaBneHve [OOCTYNOM K STUM CpPeJCTBaM OCYILECTB/SETCS aHal0TMYHO
darinoBomy poctymy. OTivude COCTOMT B TOM, UTO Hapsjy C BjafesbliaMU
(mosib30BaTesieM W TPYIINOW) pacCMaTPUBAKOTCSI M Te, KTO 3THM CpeACTBa CO37an
(co3marenn).

s ompoca craTtyca NMpUCYTCTBYIOUIMX B JaHHBIM MOMEHT B CUCTEMe CPe/iCTB
WCTIONB3YyeTCs Cy>KeOHasi mporpamma ipcs:

ipcs [-gms] [-a | -bcopt]

[To ymomuaHuiO BbIJaeTcsi Kparkas uHdopMalusi o060 Bcex cpefcTBax -
ouepezisix coobIleHnH, ceMadopax U pa3/ensieMblX CerMeHTax TaMsITH.

Ecii  Hy)XHO  OTpaHHYMTBCS WX  OTAe/NbHbBIMHA  BUJlaMH,  CJeflyeT
BOCIO/Tb30BaThCsl OMLUSIMU -(, -S W/WIU -M, COOTBETCTBEHHO.

s yripaBieHus: opMaToM BbIZIauM UCTIO/b3YOTCS OIIUU:
-a - PaBHOCWIBHO yKa3aHHUIO BCex oniui hopmara;
-b - nipeMchIBaeT BhIZIABATh TMMUTHI Ha pa3Mep (MakCHMabHOe KOJIMUeCTBO OalT B
COO0DIeHUsIX ouepey U T.I1.);
-C - IMeHa T10J1b30BaTeJisl U TPYIIIbI CO3/iaTerisi Cpe/iCTBa;
-0 - uH(popmalMio 00 HCMOAb30BaHUM (KOMUUECTBO COOOIIeHHM B ouepeid, UX
CyMMapHbIW pa3Mep U T.I.),
-p - uHdopMaumio o Tiporieccax (WUJeHTU(PHUKATOPbl I10C/eJHEr0 OTIIPaBUTeJIs,
rosiyyaresis v T.0.),
-t - uHdopmalMio O BpemeHM (TOC/AeAHSS YIIPaB/SOIAs Orepaiusi, MoCaemHss
OTMpaBKa CO0OIIeHs U T.I1.).

,Z[]IH yAaa/1eHUusa n3 CHUCTeMBbI dKTHBHBIX CpeacTB MEeXIIponeCCHOro
BBaHMO,ZLEﬁCTBHH MMpeAHa3Ha4Y€Hd CJ'IY)KE6H8H nmporpamMma ipcrm, rmoaBep>XKeHHas
KOHTPOJIIO ITpdB AOCTYIIA.

Ynansiemble cpeJiCTBa MOTYT 3a/]aBaTbCsl MAEHTHU(DUKATOPaMU WU KIHOYaMU:

ipcrm [-q msgid | -Q msgkey | -s semid | -S semkey | -m shmid | -M shmkey ] ..



2. ®yHKIUM 1A paboThI C ouepesiMH COOOIeHHI

MexaHu3M ouepezieii COOOIeHWI TI03BOJISIET TIPOIjecCaM B3auMO/IeliCTBOBATh,
oOMeHMBasICh [JaHHLIMU. JlaHHbIE TepefaloTCA MeXAY MpOoLiecCaMH JUCKPETHBIMHU
TIOPIMSIMH, Ha3bIBa€EMbIMH COOOITIeHUSIMH.

ITporjecchl BBITIOMHSIOT HaZl COOOIIEHUsIMU [JB€ OCHOBHBIE OTepalvy - IIpHUeM U
OTITPaBKY.

[Tporjeccebl, OTMpaB/SIONIMEe WM TPUHAMAIOIME  COOOI[eHre, MOTYT
MIPUOCTAaHABIMBATLCS, €CAW TpeOyeMylo OIepaidi0 HEBO3MOXKHO BBITOIHUATh
HeMe/]JIeHHO.

B 4YacTHOCTH, MOTYT OBITb OT/IOKEHBI TIOMBITKHA OTIPAaBUThb COOOIeHHE B
3aro/IHeHHYIO /0 OTKa3a odepefib, MOyYUTh COOOIIeHre U3 MyCToW ouepeayd U T.II.
("omeparyu ¢ 6I0KUPOBKOM").

Ec/iy ke yKasaHO, UTO TPHUOCTAHAB/IMBaTh TMPOLIECC Hemb3s, TO Mbl UMeeM
"omeparuu 6e3 GmokupoBkK". Takue oreparuu: MO0 BBITIOMHSIOTCS HeMe[JIeHHO,
6o 3aBepIlaoTCs Heyauek.

[Tpexkze ueM TIPOI[ECChI CMOTYT OOMEHMBATLCSI COOOIeHUSIMU, OAWH W3 HUX
JIO/DKeH Cco37iaTh ouepeb. OMHOBPEeMeHHO OTIpeiesisioTCs IiepBOHava/IbHbIe TIpaBa Ha
BBITIO/THEHWE OTlepalfdii [/ pa3/MuyHbIX IIPOLIeCCOB, B TOM UWC/Ie M IIpaBa
COOTBETCTBYIOIIUX YITPaB/ISIOMIUX AeHCTBUN HaZl OuepesiMu.

Paborta c ouepensimu coobitieHuii B ctanzapte POSIX-2001 npeaycmaTprBaeT
WCTIO/Ib30BaHUe CelyrOINX QyHKLIMA:
* msgget() - mosyueHue UaeHTUGUKATOPa oueper Co00IeHNH;
* msgctl() - yripaBneHue ouepe/ibi0 COO0IIEHNI;
* msgsnd() - oTipaBKa COOOITeHNS;
e msgrcv() - TprueM cooOITeHUs.

Omnpenenenusi 3TUX QyHKIMMA Ha s3bike C UMeIOT BU/;:

#include <sys/msg.h>
int msgget (key t key, int msgflg);
int msgsnd (int msqid, const void *msgp, size t msgsz, int msgflg);
ssize t msgrcv (int msqid, void *msgp,
size t msgsz, long msgtyp, int msgflg);
int msgctl (int msqgid, int cmd, struct msqid ds *buf);

Crpyktypa msqid_ds, accouuuvpoBaHHasi C HW/JJeHTU(PUKATOPOM oOdepen
COO0OIIIeHNH, [JOJDKHA COePKaTh TI0 KpakHel Mepe C/ieIyIolye T0JIs:

struct ipc_perm msg perm;

/* [aHHble 0 npasax pocTyna

K o4yepeaun coobueHun */

msgqnum_t msg_qnum;

/* Tekyuwee KonmM4yecTBOo coobuweHun B o4vepeoun */



msglen t msg gbytes;

/* MakcuManbHO AOMNYCTUMbIA CYMMapHbIN
pa3Mep coobuweHun B o4vepegu */

pid t msg lspid;

/* WpeHTudmkaTop npouecca, OTNpaBMBLIETO
nocnegHee coobuweHue */

pid t msg lrpid;

/* WpeHTudmkaTop npouecca, MNPUHSBLIETO
nocnegHee coobuweHune */

time t msg_stime;
/* Bpems nocnegHend oTnpaBku */
time t msg_rtime;
/* BpeMsa nocnepgHero npueMa */
time t msg_ctime;

/* BpeMsa nocnegHero W3MeHeHus
nocpenctBoM msgctl() */

ITpoBegeM [JeTalbHOE pacCMOTpeHre (YHKIUM paboTel C  OouepeAsMu
COOOIIIeHM.

dynkims msgget() Bo3BpaljaeT HAEHTU(GUKATOp oOuepeAr COOOIIeHUH,
aCCOLIMMPOBaHHBIN C KimouoMm key.
Hogas ouepefib, ee uzieHTU(UKATOP U COOTBETCTBYOIIAs CTpyKTypa msqid_ds
CO3/ar0TCs /11 3aJaHHOTO KJIH0Ya, eCiIn:
* 3HaueHue aprymeHTa key paBHo IPC_PRIVATE;
* ouepeb ellle He acCOLMMPOBaHa C KJto4yoMm, a B uucie (aaro msgflg 3aman
IPC_CREAT.

Eciyv HeoOXofuMa yBepeHHOCTb B TOM, UTO odepe/ib C YKa3aHHBIM KJTHOUOM
co3fiaeTcs 3aHoBO, To B gomnosiHeHWe K (dary IPC_CREAT ciieqyeT yCTaHOBUTH
IPC_EXCL. Torma mnombiTKa TOAYyYUTb HWAEHTU(UKATOP YyKe CYIeCTBYHOLIUI
ouepey 3aBepLINTCS Heyaauen.

Crtpykrypa msqid_ds /5 HOBOI ouepequ WHUI[MATU3UPYETCS CJeAyOLIUM
obpazom:

* 3HaueHus nionied msg_perm.cuid, msg_perm.uid, msg_perm.cgid u
msg_perm.gid ycTaHaBIMBalOTCSl paBHbIMU [IeHCTBYIOLUM HJleHTU(UKATOpam
T10/Tb30BaTeJIsi ¥ TPYIITTBI BBI3bIBAIOIIIErO TIPOLecca.

* Mnaaume feBATh OUT mosis msg_perm.mode yCTaHaBIMBAIOTCS PAaBHBIMU
MJIQJIIIUM [IeBATH OuTaM 3HaueHust msgflg.

e [Tons msg_gqnum, msg Ispid, msg lrpid, msg stime u msg rtime
OOHY/ISFOTCSI.

* B nosie msg_ctime romelijaeTcsi TeKyiiee BpeMsi;

* B none msg_qbytes - onpesiesieHHbIN B CICTeMe JTUMUT.

O,E[I/IM N3 BA)KHBIX BOIIPOCOB, CBA3dHHBIX C CO3aHUEM O4Uepeau COO6H.[€HHI>1,
3dK/TIOUYdeTCA B BLI6OPE K/THO4d: BCe TIpOoLeCChbl, KOTOPbIE HAMEPEBAKOTCSA pa6OTaTb C
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o011ieii ouepepl0 COOOIIEHUM, A/ TOayueHus ujeHTH(dUKaTopa msqid JO/DKHBI
3HAaTh KJIIOU oUepe/u.

3ajjlaHre K/roua OZJMHAKOBBIM KOHCTAHTHBIM 3HaueHHWeM BO BCeX Iporpammax
siB/IsieTCs Hebe30MacHbIM, TIOCKO/IbKY MOXKET OKa3aThCsl Tak, UTO TOT Ke KJIou OyzieT
CJIy4YaliHO 3a/lelCTBOBAH U [IPyTrMMH IIPOrpamMMaMH.

Haubosiee ripuemieMbIM pellieHHeM sIB/sIeTCs UcTosib3oBaHue GyHkimu ftok(),
BBIYUC/ISIOLLEN [1eMCTBUTETLHO " YHUKATbHBIN' KITHOU.

Omnepaiuu OTIpaBKW/TIpreMa Coo01leHri BoIMOMHAIT QyHKIMKM msgsnd() u
msgrcv():
* msgsnd() - momeraet cooOIeHUsT B OUepe/ib;
e msgrcv() - uuTaeT 1 "JocTaeT" UxX OTTyAA.

B 06oux ciyyasx:
* TIepBBIM apryMeHT 3ajlaeT UAeHTU(PHUKATOp OUepe/y;
* BTOpPOU fB/SIETCS yKa3aTejieM Ha COJIePrKallfyto CcOoO0IIieHre CTPYKTYPY.

Kaxxmoe coobiijeHre COCTOUT U3 ABYX UaCTew:
* TeKCTa - TI0C/iefloBaTe/IbHOCTU 0aiiT;
* THUMA - TI0JIOKUTETLHOTO 11eJI0T0 UnCJIa.

Tun, yka3aHHbIM BO BpeMsi OTMpPaBKW, MCMOb3YeTCs BIOCAeACTBUUA TpU
BbIOOpe COOOIIeHNS U3 OUepeH.

ApryMeHT msgSz ornpeJiesisieT AJIMHYy COOOIIeHNUs;

AprymenT msgflg 3anaet diaru.

B 3aBHCMMOCTM OT 3HaueHMs], YKa3aHHOIO B KauecTBe aprymMeHTa msgtyp
dbyHkimu msgrev(), U3 ouepeiv BLIOUpaeTCsi TO WK MHOe COOOIIeHue:
* eQIM 3HaUeHHe apryMeHTa PaBHO HYJIO, 3arpaliviBaeTcs TiepBoe coobleHure B
ouepe/y;
* ecu OoJsibllle HYJIS - TIEPBOe COOOIIeHre TUMa mSgtyp;
* eCMM MeHbllle HY/IS - TI€pBOe COOOIeHWe HauMeHbBIero W3 THIIOB, He
TIPEBBIIIAIOIINX aOCO/MIOTHYIO BETMUHMHY apryMeHTa msgtyp.

[Tyctb, Harpumep, B ouepeb IOC/€J0OBATeJbHO TOMellleHbl COOOIIeHUs1 C
Tiramu 5, 3 u 2. Toraa:
* BbI30B msgrcv (msqid, msgp, size, 0, flags) Bribeper u3 ouepenu coobieHue
C TUTIOM 5, TIOCKOJIbKY OHO OTTIPaB/ieHO TMepPBbIM;
* BbI30B msgrcv (msqid, msgp, size, -4, flags) - mocyieaHee cooOirieHne, Tak Kak
2 - 5TO HaMMEeHBIINN U3 BO3MOXKHBIX THUIIOB B YKa3aHHOM /lMarna3oHe;
* BbI30B msgrcv (msqid, msgp, size, 3, flags) - coobmienue c Tumnom 3.
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MHorue TIpUIOXKEHMs], B3aUMOJEHCTBYIOI[HE MeXAy Co00i IoCpenCTBOM
ouepefield cooOIIeHuid, TpPeOyIOT CHHXPOHM3ALMA CBOETO BBITIOJMHEHUS. Psf
MIPUMEPOB TaKUX TPUTOMKEHUH:

* TIpPOL[eCC-TIOyYaTe/Ib, MbITABLINUHCS ITPOYNTATh COOOIIeHe U 0OHAPY>KUBIINH,
4TO ouepe/ib IMycTa, MO0 COOOIeHHe YKa3aHHOIO THIIa OTCYTCTBYET, JOJDKEH
HUMETh BO3MOKHOCTb TIOZOXK/1aTh, TIOKA MPOLIECC-OTIPaBUTEe/Ib HE TIOMECTUT B
ouepesib TpeOyemoe cooO0IIeHue;

* QaHAJIOTUUHBIM 00pa3oM, MPOLIeCC, JKeJalIlui OTMpPaBUTh COOOIIeHNe B
ouepe/ib, B KOTOPOW HET J0CTaTOYHOIO /i1 HEr0 MeCTa, MOXKeT OXKUZATh ero
OCBOOOXKEHMSI B Pe3y/IbTaTe UTeHUsI COOOIeHHI APYTUMHU ITPOL[eCCaMH.

[Tpoiiecc, BbI3BaBIIMKM OJIOKUPOBKY II0J00HOTO poja: '"oreparjuio C
G/10KMPOBKOM"', IPUOCTAHABIMBAETCS /10 TeX Mop, TOoKa:
e b0 cTaHeT BO3MOXHBIM BBITIOJTHEHHE OTIepaljiy;
* 00 OyzeT MMKBUIMPOBAHA OUYepe/b.

C Apyro¥ CTOPOHBI, UMEIOTCS TIPHUIOKEHHMS, T/e TIOZ00HbIe CUTYAIUH [OJDKHEI
TIPUBOJUTH K HEMe/[JIeHHOMY (HeyJjauHOMY) 3aBepIleHHI0 BbI30Ba (DYHKLIUU.

Ecmu He yka3zaHo mpoTuBHOe, (MyHKIuM msgsnd() ¥ msgrcv() BBINOTHSIOT
oriepaiuu c 6okrpoBKoii. Harpumep:

msgsnd (msqid, msgp, size, 0);
msgrcv (msqid, msgp, size, type, 0);

YToObI BBITIOJIHUTH OTeparjyio 6e3 OI0KMPOBKH, HEOOXOZAMMO YCTaHOBUTD (hyiar
IPC_NOWAIT:

msgsnd (msqid, msgp, size, IPC_NOWAIT);
msgrcv (msqid, msgp, size, type, IPC_NOWAIT);

Il XpaHeHWsl peasibHbIX TPUHMMAEMbIX U TepejaBaeMbIX COOOIeHUH, B
MPYKJ/IaJIHOM TIpOrpaMMe CJielyeT OTpe[e/uTh CTPYKTYPY, YKa3aB )KejlaeMblli pasmep
COOOIIeHHSI.

ApryMeHT msgp, B pacCMaTpyBaeMbIX (YHKLMSX, YKa3blBaeT Ha 3HAYeHHe
CTPYKTYPHOT'O TUIIa, B KOTOPOM IIp€e/ICTaB/IeHbI TUIT U TeJI0 COOOIIeHus:

struct msgbuf {
long mtype; /* Tun coobuweHusa */
char mtext [1]; /* Tekct coobuweHua */

};

Ha npakrtuke, Oydep mpuema/riepejaud ¥ ero pasmMep BO MHOTHX C/Tydasix
onpeJesitoT TakK:
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#define MAXSZTMSG 8192

struct mymsgbuf {
long mtype; /* Tun coobuweHus */
char mtext [MAXSZTMSG]; /* TekcTt coobuweHusa */

b
struct mymsgbuf msgbuf;

B kauecTBe aprymeHTa msgsz OOBIUHO YyKa3bIBaeTCsi pa3Mep TeKCTOBOTO
6ydepa, Haripumep: sizeof ( msgbuf.text ).

Ec/iv He yKa3aHO MPOTHUBHOeE, B C/lydae, KOTZA /JIMHA BLIOpAaHHOTO COOOIIeHNs
bosbliie, ueM Msgsz, BbI30B msgrcv() 3aBepiiiaeTcst Heyauei.

Eciu ke ycraHoButh ¢uar MSG_NOERROR, pnvHHOe coo0ijeHue
obpe3aeTcsi M0 msgsz OaiiT. OTOpoIeHHass YaCTh TPOTAJIAeT, a BBI3BIBAIOLIUN
MpoLieccC He MoJiyyaeT HUKAKOTO YBeJOMJIeHHs O TOM, UTO Coo01ijeHre 0bpe3aHo.

[1pu ycreliHoM 3aBepiieHUHN:

* msgsnd() Bo3Bparjaet 0;
* msgrcv() - 3HaueHWe, paBHOE UMC/Ty peasibHO MOyYeHHbIX OailT;
* IIpu Heyjaue Bo3Bpallaercs -1.

[Mporjeccel, obsafaroiiyie JOCTAaTOUHBIMU TIpaBaMH [JOCTYyTIA, ITOCPeACTBOM
dbyskiuyu msgetl() MoryT nosnyyarb MHGOpPMALMI0 O COCTOSTHUM Ouepe/id, U3MeHSITh
pSifi XapaKTePUCTUK, YIaJIsATh Ouepe/ib.

Ynpasnsoniee [elCcTBUe OmpefenseTcs 3HayeHWeM aprymeHra cmd.
lonyCTUMBIX 3HAaUE€HWH TPHU:
e TPC_STAT - nonyuuTh WH(OPMALIUIO O COCTOSIHUM OUYepe/iy;
 JPC_SET - nepeycTaHOBUTbH XapaKTePUCTUKU O4epesy;
* IPC_RMID - yganuth ouepezpn.

Nns xpanenuns nHdopmaiu o6 ouepeau, komadasl IPC_STAT u IPC_SET
WCII0/Ib3YIOT MMEIOIIYIOCS B TIPUK/IA[HOM TIporpaMme CTpPYKTypy Tura msqid_ds,
yKasare/b Ha KOTOPYIO COJIeP>KUT aprymMeHT buf:

* IPC_STAT - konupyeT B Hee acCOLMUPOBAHHYI C Ouepebl0 CTPYKTYPY

JlaHHBIX;

 IPC_SET - Hao60pOT 0OHOB/ISIET aCCOITMMPOBAHHYIO CTPYKTYPY.

Komanza IPC_SET mo3Bo/isieT mepeyCTaHOBUTh 3HAUeHUsI UeHTHU(PUKATOPOB
BiAaZienblla (msg_perm.uid) u Brageroljeld rpynmnbl (msg_perm.gid), pexuma
goctyna (msg_perm.mode), MaKCMMaJbHO JOMYCTUMbBIM CyMMapHbIM pa3mep
coobiieHui B ouepey (msg_qbytes).

YBenunTh 3HaueHre msg_gbytes MoXeT TOJILKO TIipoijecc, obsazaroluii
COOTBETCTBYIOILIUMU TTPUBUTIETHASIMU.
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3. Ilpumepsni nporpamMm Ha C /iy1s1 paboThI C 0OUepeAsiMU COOOIeHH I

HenocpencTBeHHOe TIpYMeHeHWe CpeACTB ouepefiell Tepejaud CoOOIeHu
TIPO/IEMOCTPUPYEM KOHKPETHBIMH ITPUMeEPaMHU.

IIpumep 1. [IporpamMma co3zmaeT ouepeipb COOOIeHHI C TMpaBaMH IOCTYIIA,
yKa3aHHBIMM B KOMaH/HOMW CTpoKe. [[7s1 reHepalyy Kioda odepeiid COOOIeHui
ucronib3yetcs pyHkius ftok().

#include <stdio.h>
#include <sys/ipc.h>
#include <sys/msg.h>

/* MporpaMMa co3paeT o4epenb CoobWEHuN. x/
/* B KOMaHOHOM CTpoke 3apalTcs uMms ¢anna ons ftok() */
/* n pexuMm pocTyna K o4yepeanm coobueHui */
#define FTOK CHAR 'G'

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

key t key;

int msqid;

int mode = 0;

if (argc '= 3) {
fprintf (stderr, "Wcnonb3oBaHue: %S MapwpyTHOE MMS pexuMm poctyna\n", argv
[01);
return (1);

}

if ((key =
perror ("
return (2
}

(void) sscanf (argv [2], "%0", (unsigned int *) &mode);

ftok (argv [1], FTOK CHAR)) == (key t) (-1)) {
FTOK");
)

’

if ((msqid = msgget (key, IPC CREAT | mode)) < 0) {
perror ("MSGGET");
return (3);

}

return 0;

}

Ecsiv moc/ie BBIMOHEHKsI 9TOM TIPOrpaMMbl BOCITI0/Tb30BaThCsl KOMaH,[0M
ipcs -q
TO pe3yJ/ibTaT MOXKeT BbIIVISI[eTh:

—————— Message Queues --------
key msqgid owner perms used-bytes messages
0x47034bac 163840 galat 644 0 0

Ynanute CO3JAHHYKO oOuepelb W3 CUCTeMbl, COOTBETCTBYIOLEN CTaHJapTy
POSIX-2001, mokHO KOMaHZ0M: ipcrm -q 163840.
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IIpumep 2. [IlporpamMma, wu3MeHsitOlljasi MaKCUMa/JIbHO  JOMYCTHUMBbII

CyMMapHbIii pa3Mep co0011eHHii B ouepe/iy.

ITpeamnosnaraeTcs, YTo ouepenb COOOIEHUI yKe CO3/laHa, a ee HAeHTHU(HHUKATOP

HN3BeCTeH.

3Ty MnmporpaMmMy MOJXHO BBITIOJTHUTH C Pd3HBIMHM 3HAYEHUAMHW MdKCHMAJ/IBHO

AOIMyCTUMOI'0 CYMMAPHOT'O pa3Mepd: KdK MeHbIIIE, TdK U OoJbliIe TEKYIETO.

PEBYJ'[BTaT MOYXET MEHATLCA B 3aBUCUMOCTH OT IIPAB I10/Ib30BdTe/IA.

#include <stdio.h>
#include <sys/msg.h>

int main (int argc, char *argv []) {
int msqid;
struct msqid ds msqid ds;

if (argc !'= 3) {

fprintf (stderr, "cnonb3oBaHue: %S noeHtTudukatTop oyepenm

MaKCuManbHbIM_pa3Mep\n", argv [0]);

return (1);

}

(void) sscanf (argv [1], "%d", &msqgid);

/* Tlony4yuMM MCXOLHOE 3HayeHue CTPYKTYpbl JaHHbIX */

if (msgctl (msqid, IPC STAT, &msqgid ds) == -1) {
perror ("IPC STAT-1");
return (2);
}
printf ("MakcuManbHbIn pa3sMep oyepenm oo N3MEHEeHUs : sld\n",
msqid ds.msg gbytes);
(void) sscanf (argv [2], "sd", (int *) &msqid ds.msg gbytes);
/* TMonpobyeM BHeCTU WU3MeHeHus */
if (msgctl (msqid, IPC SET, &msqgid ds) == -1) {
perror ("IPC SET");
}
/* TonyyuM HOBOe 3HayeHue CTPYKTYpbl OaHHbIX */
if (msgctl (msqid, IPC STAT, &msqgid ds) == -1) {
perror ("IPC STAT-2");
return (3);
}
printf ("MaKcuManbHbIA pa3mMep ouepenu nocne N3MEHEHNSA : %sld\n",

msgid ds.msg gbytes);

}

return 0;

IIpumep 3. Ilporpammbl, [AeMOHCTPUPYIOL[ME TIO/MHbIM LWK/I paboThl C

ouepesIMU COOOITeHUI: OT CO3JaHus [0 yAaeHUsl.

[TepBasi IporpamMma Tipe/icTaB/isieT cO00 poAUTENbCKUI TIPOLIeCC, UATAIOIIUMA

CTPOKM CO CTaHJAPTHOTO BBOJA U OTIPAB/SAIOIIMNA WX B BHAE COOOIeHMI
TpOLIeCCy-TIOTOMKY, KOTOPbIW 3anyckaetcst u3 ¢aiiia msq_child Tekyijero karanora.
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Cnenyet obpaTuTh 0c000€ BHMMaHMe Ha CII0CO0 BBIPAOOTKM COT/IACOBAHHOTO

KJ/THO4ad.

<unistd.h>
<stdio.h>

<limits.h>
<string.h>

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

<sys/wait.h>
<sys/msg.h>

/* TMporpamMMa KonupyeT CTPOKM CO CTaHBAPTHOrO BBOAA Ha CTaHOAPTHbIA BbiBOL, */
/* "npokaymBasa" uX 4yepe3 o4yepedb CooblUEHUN */
#define FTOK FILE "/home/galat"”
#define FTOK CHAR "G"
#define MSGQ MODE 0644
#define MY PROMPT "Beogute cTpoku\n"
#define MY_MSG “Bbl BBESNIM: "
int main (void) {
key t key;
int msqid;
struct mymsgbuf {
long mtype;
char mtext [LINE MAX];
} line buf, msgbuf;
switch (fork ()) {
case -1:
perror ("FORK");
return (1);
case 0:
/* UYTeHne M3 o4vepenu M Bbifavyy Ha CTaHOapTHbLIM BbiBOR */
/* peanusyeM B MOPOXOEHHOM npouecce. */
(void) execl ("./msq child", "msq child", FTOK FILE, FTOK CHAR, (char *)
0);
perror ("EXEC");
return (2); /* execl() 3aBepuwnnca Heypayen */
}
/* UTeHue CO CTaHOapTHOro BBOJA M 3anuCb B o4yepenb */
/* BO3NIOXKMM Ha POAMTENbCKUW Mpouecc */
/* BblpaboTaeM ko4 Ons odvepean coobueHun */
if ((key = ftok (FTOK FILE, FTOK CHAR [0])) == (key t) (-1)) {
perror ("FTOK");
return (3);
}
/* TonyyuM mpeHTUPMKaTop ouvepean coobueHun */
if ((msqid = msgget (key, IPC CREAT | MSGQ MODE)) < 0) {
perror ("MSGGET");
return (4);
}
/* MpucTtynuMm K oTnpaBke coobuweHunin B o4vepenb */
msgbuf.mtype = line buf.mtype = 1;
strncpy (msgbuf.mtext, MY PROMPT, sizeof (msgbuf.mtext));
if (msgsnd (msqid, (void *) &msgbuf, strlen (msgbuf.mtext) + 1, 0) != 0) {
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perror ("MSGSND-1");
return (5);

}
strncpy (msgbuf.mtext, MY MSG, sizeof (msgbuf.mtext));

while (fgets (line buf.mtext, sizeof (line buf.mtext), stdin) != NULL) {
if (msgsnd (msqid, (void *) &msgbuf, strlen (msgbuf.mtext) + 1, 0) != 0) {
perror ("MSGSND-2");
break;

}
if (msgsnd (msqid, (void *) &line buf, strlen (line buf.mtext) + 1, 0) != 0)
{

perror ("MSGSND-3");
break;
}
}

/* Ypanum odvepepnb */

if (msgctl (msqid, IPC RMID, NULL) == -1) {
perror ("MSGCTL-IPC RMID");
return (6);

}

return (0);

}

[Tporpamma daiisia Tpoliecca-rOTOMKa, KOTOPBLIM TNPUHUMAeT COOOIleHUsl U
BblJlaeT WX Tejla Ha CTaHJApPTHBIM BbIBOJ. [Ipearnonaraercsi, uto aia 3Tou
niporpaMMbl uMeeT uMsi msq_child v HaxogUTCS B TeKylljeM Karasore.

#include <stdio.h>
#include <limits.h>
#include <sys/msg.h>

/* MNporpamMmMa nony4vaet coobuweHus mn3 oyepean */
/* W KonupyeT WX Tefa Ha CTaHOapTHbIM BbiIBOO */

#define MSGQ_MODE 0644

int main (int argc, char *argv []) {
key t key;
int msqid;
struct mymsgbuf {
long mtype;
char mtext [LINE MAX];
} msgbuf;

if (argc '= 3) {
fprintf (stderr, "Wcnonb3oBaHue: %s uMsa_¢anna uenodvka cumsonoe\n", argv [0]);
return (1);

}

/* BbipaboTaeM Kknio4 Ons odvepeam coobuweHun */

if ((key = ftok (argv [1], *argv [2])) == (key t) (-1)) {
perror ("CHILD FTOK");
return (2);

}

/* NonyyuMm upeHTUPMKaTop o4vepeau coobueHun */



if ((msqid = msgget (key, IPC CREAT | MSGQ MODE)) < 0) {
perror ("CHILD MSGGET");
return (3);

}

/* Uukn npvema coobuweHuin u Bbidaum CTPoOK */
while (msgrcv (msqid, (void *) &msgbuf, sizeof (msgbuf.mtext), 0, 0) > 0) {
if (fputs (msgbuf.mtext, stdout) == EOF) {
break;
}
}

return 0;

16
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4. 3apanue Ha 1abopaTopHyo padory Ned

Cpey MMEIOLUXCS CPeACTB MEXITPOLIeCCHOTO B3auMOZENCTBUS TIPOL[eCCOB,

ouepesi coo0ITieHni 06/1a/1at0T PSIOM TIPEMMYIIeCTB:

BO3MOYKHOCTbD Tepejiaur co0o011leHri POM3BO/ILHOTO popMara;

10 CpPaBHEHUIO C CUTHAj/laMU, He Meperpy>kKeHbl CeMaHTHUKOW UCIOb30BaHUs B
ornepalyiOHHOM CHUCTeMe;

10 CpaBHEHWIO C pasfenseMbIMd CerMeHTaMU MaMATU — MeHee
YYBCTBUTE/bHBI K B3aUMHBIM OJIOKMPOBKaM M BO3MOXKHOCTbIO DPa3pyIlieHUs
JlAHHBIX.

Wcnonb3ys monyyeHHbIe B Tpoliecce oOyueHHs HaBBIKA TIPOTPaMMHUPOBaHUS,

TeopeTUYeCKUi U MeTOIMUeCKUM MaTepuas, U3/I0KeHHbIN B pa3jenax 1 — 3 1aHHOTO
yueOHO-MEeTOANYE CKOro TT0COOMS, CTYEHT I0/DKEeH:

HarWcaTh, OTJAJIUTh W 3alyCTUTh [iBe TporpamMmbl Ha si3bike C, KOTOpbIE
obecrieuriBatoT 0OMeH KOAUPOBAHHBIMU COOOIIeHUSIMU;

TIPO/IEMOCTPUPOBATH MperofiaBaTesito paboTy 3THUX MPOrpamm;

TIOATOTOBUTh M TIPE/ICTaBUTh Ha MPOBEPKY TPEIojaBaTeIto MMCbMeHHbBIN OTUeT
O BBINOJHEHUM J1abopaTOpHOM paboThl, CofepyKaluii TEeKCT TIporpamm,
pe3y/bTaThl JeMOCTPUPYIOLIYe UCCIe0BaTebCKY0 YacTh pabOThI ¥ BHIBOABI O
TEXHOJIOTUM W BO3MO)KHOCTSIX HCIIONB30BAHUSI Odepefeid COOOIeHui TpH
pa3paboTKe MPUKJIAZHbBIX TIPOTPAMM.

MeToanueckre yKa3aHWsl TI0 TIPDOBeIEHUIO JIaHHOW sabopaTopHOV pPabOThI

PEKOMEHAYIOT CTYAEHTY IMOC/IeJOBATEe/IbHOE BBINO/IHEHKE C/I€AYIOIIKWX 3TAIIOB!

1.

Wsyuenune pa3zgenioB 1 u 2 yueOHO-METOAUYECKOTO TOCOOUSI C Lie/bio
MOBBIIIEHNSI TEOPeTUUeCKOrO0 YPOBHS CBOEM TIOATOTOBKW /sl Liejier
pa3pabOTKM MPUK/IAAHBIX TTPOIPaMM, UCITO/Ib3YIOLIHUX Ouepe iy COOOIIeHHM.
WN3yueHve W 3amyck [pUMepOB IporpaMM M3 pasjena 3 JaHHOIO
yueOHO-MeTOoAMUeCKOTro TTocobus.

3aBepiIMB M3yuyeHHe MeTOAUYEeCKOr0 M MPAKTAYeCKOro Marepuasa, CTYZAEeHT
JI0JDKeH TOJK/IIUNTLCS K KnacTtepy OBM kadenpel ACY Tak, Kak U3/I0)KeHO B
MeToJuUYeCKOM ITocobm 1o maboparopHoii paboTe Nel.

3aryCcTHB Ha K/IacTepe WHCTPYMEHTalbHYI0 cpeny pa3pabotku EclipsePMP,
CTYeHT J[O/DKeH CO037[aTh HeobXoquMble TPOEKThl, HaIMCaTb, OTIAAWUThb
3alyCTUTh Ha BbINOJIHEHME TPUKJIaJHble MPOrpaMMbl, COIVIACHO YKa3aHHOMY
BbILLIe 3a/laHUIO.

Pe3sysibTarbl BBINIOJIEHUS [AHHBIX [IPOrpaMM  CJieyeT MpOoAeMOCTPUPOBAaTh
TIperoziaBare’to.

[To pe3ysnbTaTtam MCCAeI0BaHUS CTY[EHT MOATOTaBIMBaeT MMCbMEHHBIU OTYeT,
npyu HeoOX0UMOCTHU, WJTFOCTPUPYS €ro pe3y/ibTaTaMy UCC/Ie[0BaHuSI.
[TogroToBUB OTYeT, CTY[AEHT [OK/JIaJblBaeT O BbINOJHEHUU 3aJaHus
TIperio/iaBaTesito 1 CieyeT ero yKa3aHusIM I10 c/jaue BITIOJTHEHHOM paboThl.
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5. KoHTP0/1b HaBBIKOB BHITIO/THEHHS JTabopaTopHOi padoThl Ned

Obsi3aTrenbHBIM TpeboOBaHHEM [0 KOHTPO/IIO 3HaHWW W yMeHUW CTy[eHTa
ABJISIETCS] Ha/IMUKe MMCbMEeHHOTO OTuUeTa TI0 BLITIOJTHeHOM 1abopaTopHoii paboTe Ned.

OtueT odopM/sieTCsl KaK UeTBepThIM pa3zes oO0Iero ordyera 1Mo AWCLUTIIMHE
«ApXUTEKTypa BBbIUMC/IUTENBHBIX KOMIUIEKCOB» U HAxXOAWUTCA B OIpefe/IeHHOM
TnperiofiaBaresieM MecTe yueOHOTo Komriekca Kadeapol ACY.

Otuet no nabopatopHoii paboTe Ned moskeH cofep)kaTb, KAK MUHUMYM TpPHU
roZipasziesia: MOCTAaHOBKA 3a/laui, OTMMcaHre PaboThl, BBIBO/BL.

Llenb TMOATOTOBKM M CJauud oOT4eTa — (POPMHUPOBAaHWE Yy CTYAEHTOB
OOIIIeKy/IbTYPHBIX KOMIIETeHLIMA MO0 O(GOpM/IEHHI0O W TIPeACTaB/I€HUI0 HAayuyHbIX U
MCCIelOBaTeIbCKUX JOKYMEHTOB.

[TopsiiOK KOHTPO/SI HAaBBIKOB CTy[A€HTa M CJada OT4eTa MPOBOJATCS B
C/leytolIei noc/ieoBaTe/lbHOCTH.

1. CtygeHT cooOlljaeT TperofiaBaTe/ii0 O 3aBepIleHWH BBLITIOTHEHUs 3aZlaHUusl U
TOTOBHOCTHU CTy/ZleHTa K KOHTPOJIHO HAaBBIKOB U CJjaue OTueTa.

2. TlpenomaBarenb yoexaaeTcss B Ha/JIMUMKM OTYeTa U HEOOXOJUMBIX 3/IEMEHTOB
ero odopM/eHUs, a 3aTeM JefaeT 3aMeuyaHusl M0 YCTPaHEHWI0 HeO0CTaKOB
OoTueTa WM YTOUHSIET BpeMsi W YCJIOBUsS KOHTPO/S HaBBIKOB U TpHeMa
pe3y/ibTaToB PabOTHI.

3. B mpoiecce chaun oTyeTra, CTY[EHT AEMOHCTPUDPYeT pe3y/bTaThl pabOThl U
OTBeuaeT Ha BOIIPOCHI TIperoJiaBaTesisi, TPH HeoOXOJUMOCTH, YCTpaHseT
OLIMOKY UK HelopaboTKU, OTMeueHHbIe MperiojilaBaTesieM.

4. TIpuHSB OTUeT CTy[eHTa, MperojaBare/ib coobiaeT 06 3ToM (hakre yCTHO, TIpU
HeoOXOAMMOCTH OLleHWBaeT pe3y/lbTaTbl pabOThI, a Takke oOrpejesseT
JanbHeNIINM rpoliecc 00yueHus CTyaeHTa.
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