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1 BBeaenue

I_[em,}o JUCHUIIJINHBI ((CI/ICTGMI)I pea.nbﬂoro BpeMCHI/I»
SIBIIIETCS (POPMHUPOBAHME Yy CTyAEHTa MPO(ecCHOHATHHBIX 3HAHUH
110 O6HII/IM HpI/IHLII/IHaM (I)YHKHI/IOHI/IpOBaHI/ISI CUCTCM pea.J'II)HOF (0]

BpPEMEHH.

3amaun U3y4eHus AUCIHATIINHBL:

1)

2)

3)

4)

Wzyuenue cTpyKTyp, METOOB U aJIrOPUTMOB ITOCTPOSHHUS
COBPEMEHHBIX CHCTEM PEealbHOIO BPEMEHHU.

[lonyyenne  cmocobHOCTH K MpodecCHOHANBHON
SKCIUTyaTallid COBPEMEHHOTO 000PYAOBaHUS U IPUOOPOB,
ucnonb3dyemsix B ACY TIL

3HaKOMCTBO €O CTPYKTypoll ¥ TpPUHIMIAMH PaOOTHI
ONEPaLMOHHON CHCTEMBI peaiabHOro Bpemenu QNX.
BrnanenueM cymiecTBYIOIIMMU METOJAMH U JITOPUTMAMU
pemieHus 3amad  UUPPOBOH OOpabOOTKM CHTHAlOB C
WCIOJNB30BAaHUEM  OINEPALMOHHONM CHCTEMBI KECTKOI'O
peanbHOTO BpeMeHu QNX.



2 MeToauyeckue YKa3aHusl 110 MPOBeIeHUI0
J1a00paTOPHBIX padoT

2.1 JIabopatopHas padora «Co3nanue npoueccos B
cUcTeMax peajibHOro Bpemenu Ha ocHoBe OC QNX»

ean padoTsl

[Mo3nakomuTthess ¢ Bu3yanbHbIM HHTepdeticom OC QNX,
BO3MOXHOCTSMH Pa3iMUYHBIX (QYHKIWH YHOpaBiIeHUS MPOLEcCCaMu M
M3YYHTH TPUHIUIB paboThl ¢ kommmsiTopoM C B cpene OC QNX.

®opmMa NpoBeACHUA
BrinonHeHne HHAMBULYaTbHOTO 33 JaHUSL.

®opma 0TUETHOCTH
3ammrTa NPOrpaMMHOTO KOJA, BBHIIIOJHEHHOTO B  XOJe
mabopaTopHOM paboTHI.

TeopeTnyeckne OCHOBBI

Ha camoM BBICOKOM ypOBHE aOCTPaKIIMK CHCTEMa COCTOMT W3
MHOXeCTBa mporieccoB. Kaxaplii mpoliecc OTBETCTBCHEH 32
obecrieueHue Ciy)KeOHbIX (YHKIIHIA ONPEACICHHOTO XapaKTepa.

PazneneHne 0OBbEKTOB Ha MHOXKECTBO MPOIECCOB JaeT Psif
MPEUMYIIIECTR:

1. BO3MOXHOCTh JCKOMIO3WI[UM 3aJa4d W  MOJYJIbHOU
OpTaHu3aluy pelICHHS;

2. ynoOCTBO COMPOBOXKICHIS;

3. HAOEeKHOCTb.

JIro60# TOTOK MOXET OCYIIECTBUTSH 3aITyck mporecca. OHako
HEOOXOJMMO YYHTHIBATh OTPAHUYCHHMS, BBITEKAIOIINE U3 OCHOBHBIX
MPUHIIUITOB 3aIHTHI.

N3 xypca «OniepariiOHHBIE CUCTEMBDY BBl YK€ JOJIKHBI OBITH
3HAaKOMBI C BO3MOXKHOCTSIMH 3aIlycKa IPOILECCOB U3 KOMAaHIHOTO
unrepnperaropa (shell).

Hanpumep:



$ programl — samyck NPHIOKEHHS B PEKUME IEPETHETO
IJIaHa;

$ program2 & — 3amyck NPUIOKEHUS B PEKHME 3aTHETO
IJIaHa.

$ nice program3 — 3amyck NPHIOKEHHUS C 3aHHKEHHBIM
MIPHOPHUTETOM.

OOBIYHO pa3pabOTUYNKOB IPOTPAMMHOTO OOECIICUCHHS HE
3a00TUT TOT (HaKT, YTO KOMAHIHBIA WHTEPIPETATOP CO3IAET
Mmpoleccsl — 3TO MPOCTO mozapasymeBaercs. OmHako B OOJBIION
MYJIBTHIIPOIIECCOPHOIN CHCTEME BB MOKETE TOXKeJaTh, YTOOBl OJTHA
TJIaBHAs IPOrpaMMa BHITIONHSAJA 3allyCK BCEX JPYTHX MPOIECCOB
BallIero MPUIIOKEHHS.

Paccmotpum  Hekoropeie  QyHkmuu, kotopsie OC  QNX
WCTIONIB3YET IS 3aITyCKa APYTHX MPOIECCOB:

o system();
fork();
vfork();
exec();
spawn().

Kakyro w3 3tux QyHKOUH TpPUMEHSTH, 3aBUCHUT OT JBYX
TpeOOBaHUIi: EPEHOCUMOCTU ¥ (QYHKIIMOHATIBHOCTH.

system() — camast pocTasi (GYHKIIHS; OHA MOJIy4aeT Ha BXOJ
OJIHy KOMaH/IHYIO CTPOKY, TaKyl e, KOTOPYI BBl HaOpamu Obl B
OTBET Ha MO/ICKa3Ky KOMaHJIHOTO UHTEPIIPETATOPA, U BBIIIOIHSIET ec.

daktuuecku, s 00paboTku Komauabl GyHKIms System()
3aITyCKaeT KOO0 KOMaH/IHOTO HHTEPIIPETATOpPa.

fork() — mopoxmaer mporece, SABISIONIAICS €ro TOYHOM
konued. HoBbIA mpoliecc BBINOJHIETCI B TOM € aJpPECHOM
MIPOCTPAHCTBE M HACJIEyeT BCE TaHHBIC TOPOXKIAFOIIETO TIpoIiecca.

Mexnay TeM, pOIUTEIbCKUH K JOUYEPHUH MPOLECC HMEIOT
pa3nYHbIe WACHTU(PHUKATOPHI MPOIIECCOB, TaK KaK B CHCTEME He
MOJKET OBITh JIByX MPOIECCOB C OJMHAKOBHIMH HACHTU(UKATOPAMHU.
Ectp 1 eme oHO OTAMYMeE, 3TO 3HAUYEHHE, BO3BpaliaeMoe QyHKINEH
fork(). B mouepuem mpomecce (YHKIMS BO3BpAIlaeT HOJb, a B
POIMTENBCKOM Ipoliecce HACHTUDHUKATOP TOUEPHETO Mpoliecca.

[Tpumep, ucnonb3oBanus ¢pynkimu fork():
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printf (“PID pomuTess paBeH $d\n”,

getpid());

if (child pid = fork()) {

printf (“2T0 pomurens, PID cwHa %d\n”,
child pid);

} else {

printf (“2To cwmu, PID %d\n”, getpid());
}

vfork() — Ttak jxe mopoxmaer mpormecc. B orTiamume ot
¢bynkimu  fork() oHa mMoO3BONSET CYIIECTBEHHO COKOHOMHTH Ha
pecypcax, TOCKOJIBKY OHa JlenaeT pasfiesieMoe  agpecHoe
npoctpancTBo poautens. Oynkius vfork() cozmaer mouepHHit
mporece, a 3aTeM NPUOCTAHABIMBACT POIMTEIBCKHHA O TEX TOp,
MOKa JOYEepHHUI TMpoIecC He BEI30BeT (yHKIMIO €Xec() wiu He
3aBEePIINTCS.

exec() — 3aMensieT 00pa3 MOPOKAAIOIIETO MpoIlecca 00pa3oM
HOBOTO Tporecca. Bo3Bpara ympaBieHHS U3  HOPMAJIBHO
orpaboraBiero exec() He CyIIECTBYET, T.K. 00pa3 HOBOIO Ipoliecca
HaKJIAJIBIBAeTCsl Ha 00pa3 MOpOKAaloIero mpoiecca. B cucremax
cragmapra POSIX HoBele mnporiecchl OOBIYHO CO3MAIOTCSA  0e3

BO3BpaTa yIpPAaBICHUs MOPOXKAAIONIEMY TMPOIECCY - CHadJaia
Boi3eiBaeTes fork(), a 3aTem u3 moposkaenHoro mporecca — exec().
spawn() — co3aeT HOBBIA MPOIECC MO HPHHIMIY «OTEI-

«CBIH». OJTO TO3BOJSIET H30€XaTh WCIIONB30BAHUSA IPHUMHUTHBOB
fork() m exec(), uro yckopsier 00paboTKy u siBIsieTcs OoJee
3¢ (EeKTUBHBIM CPEACTBOM CO3JaHHS HOBBIX MPOIECCOB. B oTimune
ot fork() u exec(), KOTOpbIE MO ONPEEICHUIO CO3/IAI0T MPOIECC Ha
TOM JK€ y3JIe, YTO M TOPOXAAIOIIUI TpoIecc, MPUMUTUB spawn()
MOJKET CO3/IaBaTh MPOIIECCHl HA JIFOOOM y3JIe CETH.

[lnan BeIMOTHEHUSI
1. Tloznakomuthes ¢ uHTEpdeiicom OC QNX.
2. W3yunts  mpoueaypy — KOMOWIAUUH  (KOMITHJISTOD

KOMaHJHOH cTpoku QCC). IIoBTOpUTH cTaHIApTHBI BBOJ — BBIBOJ,
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pa3bop apryMeHTOB W TEpeMeHHBIX cpeapl. MccnmemoBath paboTy
¢dhysaKmit Mo pabdote ¢ daimamu s3pika C.

3. Hanmcarp nporpammy, Kotopas Obl 3amycKajna B HaMsTH
ele OJIHMH MPOIECC M OCTaBisIa Obl ero paboTarh B OECKOHEYHOM
mukiae. [lpy TMOBTOPHOM 3allycKe MporpaMma JIOJDKHA yOWpaTh
3aMyIIeHHBIN paHee Mmporece U3 namatu (MoxHO ucnonb3oBath Kill).

4. TloAroToBUTHCS K OTBETaM Ha TEOPETUYECKYI YacTh
1ab0opaTOPHOH pabOTHL.

5. IlocMmoTpeTs 3aanue Ha BTOPYIO JIAOOpaTOpHYIO paboTy, ¢
OCJIbIO BCIIOMHHUTBH YHUCIICHHBIC MCTOMIBI, tITO6I)I 6BITI> T'OTOBBIM K
BBITIOJTHEHHIO CJICIYIOIICH JIa0OpaTOpHOH pabOThI.

2.2 JlaboparopHas padora «Co31anue NOTOKOB B
cucremMax peajbHOro BpeMeHu Ha ocHoBe OC QNX»

eas padoTsl
[lo3HakOMHUTBCS BO3MOXKHOCTSIMH ~ (DYHKIIMH  yIIpaBJICHUS
notokamu B OC QNX.

dopma npoBeIeHUu
Brimonnenne WHIAWBUAYAJIbHOI'O 3a1aHus.

dopmMa 0TYETHOCTH
3amuTa MPOrPaMMHOTO KOJAA, BBIIOJIHEHHOTO B  XOJ€
nabopaTOpHOH padOTHL.

TeopeTrnueckue 0CHOBBI

IIponiecc MoXkeT coxepxaTb OAUH WIN HECKOJIBKO IIOTOKOB.
Uncno moTokoB Bapbupyercsa. OnuH pa3pabdOTYHK MPOTPaMMHOTO
o0ecrieyeHusi, UCIONB3Ysl TOJBKO €IWHCTBEHHBIA IIOTOK, MOJKET
peanm3oBaTh Te Ke camble (YHKIMOHAILHBIE BO3MOXXHOCTH, YTO U
JIpyTOil, HCTIONB3Y# MATH MOTOKOB. HexoTopele 3axaun camu 1o cebe
MPUBOJAT K MHOTOIMOTOYHOCTH M JalOT OTHOCUTEIBHO IPOCTHIE
pelieHus, JApyrue B CHJIy CBOEH  NPUPOABI,  SBISIFOTCS
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OJTHOTIOTOYHBIMH, W CBECTH WX K MOHOTONOTOYHOYHOH pean3aiuu
JOCTaTOYHO TPYJIHO.

JIro00¥ MOTOK MOXKET CO3JaTh JAPYroi MOTOK B TOM K€ CAaMOM
mporiecce. Ha 3To He HajaraeTcs HUKaKMX OrpaHUYCHUi (3a
HCKIIIOYeHHEeM oObeMa maMsaTH). Kak TmpaBwio, s 3TOTO
npumensiercst hynkist POSIX pthread_create():

#include <pthread.h>
int
pthread create (pthread t *thread,
const pthread attr t *attr,
void *(*start routine) (void

void *arqg);

thread — ykazarenr w©a pthread_t, rme xpaHuThCs
uAaeHTH(PHUKATOP MTOTOKA;

attr — arpuOyTHBHas 3aIHCh;

start_routine — moamporpaMMa ¢ KOTOPOW HAYMHAETCS
MOTOK;

arg — mapaMeTp, KOTOpBIM TIepemaercss MOAIporpaMmme
start_routine.

ITepBbic aBa mapaMeTpa HEOOA3aTEIbHBIC BMECTO HHX MOXHO
nepenaBath NULL.

IMapamerp thread wmoxHO WuCMONB30BaTh I XpPaHEHHUS
HAEHTH(PHUKATOPA BHOBH CO3/IaBAEMOTO MTOTOKA.

IIpumep onHomoTo4YHOM mporpammel. IIpeanonoxxuM, 4ro
MBI MMEET IPOTrpaMMy, BBIIOJHSIOILYI0 aJITOPUTM TPacCUPOBKHU
ayya. Kaxpmas crpoka pacTpa HE 3aBHCHUT OT OCT&JIBHBIX. OTO
00CTOSITENCTBO  (HE3aBHCUMOCTh CTPOK PAacTpa) aBTOMAaTHYECKU
MPUBOAUT K  IPOrpaMMHUPOBAHUIO  JTaHHOM  3aJa4d  Kak
MHOTOTIIOTOYHOM.

int main ( int argc, char **argv)

{



int x1;

.. // BBIIOJIHUTL MHULMATIMN3ALUNI

for (x1 = 0; x1 < num x lines; x1++)
{

do one line (x1);

}

.. // BHIBeCTU pesyabLTaT

}

31ech BHJIHO, 4YTO TIIporpaMMa HE3aBHCHMO 10 BCEM
3HA4YeHUsIM X1 paccuuThIBaeT HEOOXOANMBIE PACTPOBBIE CTPOKH.

IIpumep mnepBOM MHOIONOTOYHON mnporpammsel. Jlus
napayuleibHoro  BeimodHeHuss  ¢ynkimu - do_one_line  (x1)
HE00X0IMMO U3MEHUTH MIPOTPaMMy CIIEIYIOIIUM 00pa3oM:

int main ( int argc, char **argv)

{

int x1;
.. // BBIIOJNHUTL MHULMAIMN3ALUN
for (x1 = 0; x < num x lines; x1++)

{

pthread create (NULL, NULL, do one line,
(void *) x1);

}

.. // BBIBECTM pes3yJbLTaT

}

IIpumep BTOPOIi MHOIONOTOYHONH mporpamMmbl. B
MIPUBEIECHHOM IPUMEPE HEMOHITHO KOT'1a HY>KHO BBINOJHATH BBIBOJ
pe3yJIbTaTOB, TaK KaK IIPHIOKEHHUE 3aIlyCTHIIO MacCy ITOTOKOB, HO HE
3HA€T KOrJa OHM 3aBepliaTbCsi. MOXHO IOCTAaBUTh 3aIEPKKY
BBINIOJIHEHHsT TiporpamMsl (Sleep 1), HO 3TO He OymeT NMpaBUIIBHO.
Jlnst aToTo JTyyIne ucrons3oBaTh GpyHkimio pthread_join().

EcTp eme oguH MUHYC y NPHBEIEHHOW BBIINIE MPOTPAMMBL,
€Clli y Hac MHOTO CTPOK B HM300pakeHMH He (akT, 4YTO BCe
CO3JIaHHbIE TMOTOKH OynyT (YHKIMOHHPOBATh MapajliesIbHO, Kak
MIPaBHJIO, TIPOLIECCOPOB CHCTEME, ropazno MeHemie. Jig 3Toro

10



Ty4rie MOIUGUIMPOBATh MTPOTPaAMMy TakK, dYTOOBI 3aITyCKaIOCh
CTOJIBKO ITOTOKOB, CKOJIFKO Y HAC TIPOIECCOPOB B CHCTEME.

int num lines per cpu;
int num cpus;

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

int cpu;

pthread t *thread ids;

// BEHIOJHNUTL MHMULIMAJIN3ALNA

// TIONyunTh UMCJIO IIPOLIeCCOPOB
num cpus = _syspage ptr->num cpu;

thread ids = malloc (sizeof (pthread t) *

num_cpus) ;

num lines per cpu = num X lines /
num_ cpus;

for (cpu = 0; cpu < num cpus; cpu++)

{

pthread create (&thread ids [cpu], NULL,
do one batch,

(void *) cpu);

}

// CUHXPOHU3UPOBATL C BaBeplieHVEM BCexX
IIOTOKOB

for (cpu = 0; cpu < num _cpus; cpu++)

{

pthread join (thread ids [cpu], NULL);

}

.. // BHIBeCTU pesyabLTaT

}
11



void *do one batch (void *c)

{

int cpu = (int) c;
int x1;
for (x1 = 0; x1 < num lines per cpu; x1++)

{

do one line(xl + cpu * num lines per cpu);

}

}

Ilnan BeIMOTHEHUSI

1. BoImoyHHUTE 3a/1aHKE COTIIACHO BapHaHTy. BapuaHTt mommkeH
OBITH COTJIACOBAH C MPEIOIABATEIIEM.

2. 3ammWTra TNPOrPaMMHOTO KONA, BBIOJHEHHOTO BXOJE
mabopaTopHOH paboTHI.

BapuanTsl

Bapuanr 1. Hanucare nporpamMmy, KOTOpas HpPUHUMAET B
KayecTBe MapaMeTpoB Ha0Op UMEH (ailyioB JaHHBIX (ITPOM3BOJIBHOE
YHCI0) W 3amyckaeT Bce Qailibl Ha MapalielbHyl0 00paboTKy
(ucmonp3yss Tpedpl, HUTH, TIOTOKH). B KadectBe 00pabOTKH
UCTIONIb30BaTh METOJ COPTUPOBKH OOMEHOM «ITY3BIPHKOM.

Bapuanr 2. Hanucare nporpamMmy, KOTOpas HpPUHUMAET B
KayecTBEe MapaMeTpoB HaO0oOp MMeH (ailyioB JaHHBIX (IIPOM3BOJIBHOE
YHCI0) W 3amyckaeT Bce Qailibl Ha MNapalielbHylo 00paboTKy
(ucmonb3yss Tpeibl, HUTH, IIOTOKH). B kadectBe 00pabOTKH
HCHOJIB30BaTh METO/ COPTUPOBKHU MPOCTHIX BCTABOK.

Bapuant 3. Hamucare mporpamMmy, KoTopas MPHHAMAET B
KayecTBe MapaMeTpoB Ha0Op UMEH (ailyioB JaHHBIX (IPOM3BOJIBHOE
YHCI0) M 3amyckaeT Bce Qailibl Ha NapalieNbHyl0 00paboTKy
(ucmonb3yss TpeAbl, HUTH, IIOTOKH). B kadectBe 00pabOTKH
WCTIOJIB30BaTh METO/ COPTHPOBKU BBIOOPOM.
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Bapuant 4. Hamucare mporpamMmy, KoTopas NMPHHAMAET B
KadecTBe MmapaMeTpoB HaOOp MMeH (ailioB maHHBIX (IIPOU3BOJIBLHOE
YHCIO0) W 3alycKaeT Bce (Qaiiibl Ha MNapajUleNbHYI0 00paboTKy
(ucrionb3yss Tpenmsl, HUTH, MOTOKH). B kauectBe 00paboTKK
WCTIOJIb30BaTh BBIYUCIICHHUS WHTErpaoB METOZOM
MPSIMOYTOJILHUKOB.

Bapuanr 5. Hanucare nporpammy, KOTOpas NPUHHMAET B
KadecTBe MmapaMeTpoB HabOp MMeH (ailioB JaHHBIX (IIPOU3BOJIBLHOE
YHCI0) W 3alycKaeT Bce (Qaiiiibl Ha MNapaUleNbHYI0 00paboTKy
(ucmonb3yss TpeAbl, HUTH, IIOTOKH). B kadectBe 00pabOTKU
WCIOJIb30BaTh BEIYUCIICHHS HHTETPAIOB METOIOM TpPATCIIHH.

Bapuant 6. Hamucars mporpammy, KoTopas NpPHUHHMaeT B
KadecTBE IMapamMeTpoB HaOOp MMeH (hailIoB JaHHBIX (TIPOU3BOIBHOE
YHCII0) W 3allycKaeT Bce (aiIpl Ha MapaieNbHyr0 00paboTKy
(ucmonb3yss TpeAbl, HUTH, IIOTOKH). B kadectBe 00pabOTKH
HCIOJIb30BaTh BEIYUCICHUS HHTETPalioB MeTo1oM CHMIICOHA.

Bapuanr 7. Hanucare nporpamMmy, KOTopas HPUHHUMAET B
KadyecTBe MapaMeTpoB Ha0oOp UMEH (ailyioB JaHHBIX (IIPOU3BOJIBHOE
YHCII0) W 3allycKaeT Bce (aipl Ha MapaieNbHyr0 00paboTKy
(ucmonb3yss Tpeabl, HUTH, IIOTOKH). B kadectBe 00pabOTKH
WCTIOJB30BaTh METO ONTUMH3AINU QYHKIHHA (min, max) — 30JI0TOT0
CEUCHHS.

Bapuant 8. Hamucare mporpammy, koTopas MpPHHHMAeT B
KadyecTBe MapaMeTpoB Ha0Op UMEH (ailyioB JaHHBIX (IIPOU3BOJIBHOE
YHCII0) W 3allycKaeT Bce (aiipl Ha MapaieNbHyr0 00paboTKy
(ucmonb3yss Tpeibl, HUTH, IIOTOKM). B kadecTBe 00pabOTKH
KCIIOJIb30BaTh METOJ ONTUMHU3AIMU (YHKIMK (min, max) — o0IIero
MONCKA.

Bapuant 9. Hamucare mporpamMmy, KoTopas MPHHAMAET B
KayecTBe MapaMeTpoB HA0Op UMEH (ailyioB JaHHBIX (IIPOU3BOJIBHOE
YHCIO0) M 3amyckaeT Bce Qailipl Ha NapalieNbHyl0 00pabdoTKy
(ucmonb3yss TpeAbl, HUTH, IIOTOKM). B kadectBe 00pabOTKH
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WCIIONB30BaTh METOZA ONTUMH3aluu (QyHKOHA (min, max) -—
JIMXOTOMUH.

Bapuanr 10. Hanucare mporpamMmmy, KOTOpas MPHUHAMAET B
KadecTBe MmapaMeTpoB HabOp MMeH (ailioB MaHHBIX (IIPOU3BOJIBLHOE
YHCII0) W 3amyckaeT Bce (ailipl Ha MapauienbHylo 00paboTKy
(ucmonb3yss TpeAbl, HUTH, TIOTOKH). B kadectBe 00pabOTKH
WCTIOJIB30BaTh METOJ PEIICHUSI CHCTEMbl HEJIMHEHHBIX YPaBHECHUH —
METOJ KacaTeIbHbIX.

2.3 JlabopatopHasi padora «biaokupyrommii
MexaHu3M nepenaqu coodmenuii B OC QNX»

Hean padoTsl
[To3HakOMHUTBCS ¢ MexaHU3MaMu oOMeHa cooOmenusmu B OC
QNX.

dopma npoBeIeHUs
Brinonnenne NHIMBUYaIbHOTO 3aJaHHUS.

dopmMa 0TYETHOCTH
3amuTa MPOrPaMMHOTO KOJAA, BBIIOJIHEHHOTO B  XOJE
nabopaTOpHOH padOTHL.

TeopeTrnueckue 0CHOBBI

Ceazb medncdy npoyeccamu nOCPeoCcneom coooueHuil

MexaHu3M  mepeadyd  MEKIPOIECCHBIX  COOOIICHUH
3aHUMAETCSl TEPECHUIKOW COOOIIEHWA MeXay TMpoleccaMu H
SIBJISIETCSL OAHOW M3 BaXKHEHIIMX 4YacTed ONMEpalMOHHOW CUCTEMBI,
TaKk Kak Bce OOIIEHHE MEXJIy TpoleccaM, B TOM 4YHUCIE U
CUCTEMHBIMH, MPOUCXOAUT yepe3 cooduienns. Coobdmenne B QNX —
3TO TOCIEN0BATENbHOCT OalTOB Mpou3BOJbHON unHBL (0-65535
0aliTOB) M IPOU3BOJIBHOTO (hopMara.

[IpoTokon oOMeHa COOOLIECHUSIMH BBITISIUT TaKHUM 00pa3oM:
3ajaua OJIOKUpYETCs Uil OKuJaHus coobumenus. Jlpyras ke 3ajgaua
HOChIIACT MEPBOM COOOLICHWE M NpH 3TOM OJIOKHpYeTcs cama,
oxuyas orera. [lepas 3ajiaya CTaHOBHTCS Pa30JIOKMPOBAaHHOM,
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o0pabaTeiBaeT COOOIIEHHE M OTBEYAeT, Pa30IOKUpYys INPH 3TOM
BTOPYIO 331a4y.

Coo0mieHns M OTBETHI, MepechbUlaeMble MEXAY MPOLEccaMu
OpU UX B3aUMOACUCTBHH, HAXOISATCS B TeJ€ OTIPABISIOIIETO HMX
mpolecca 10 TOro MOMEHTA, KOTAa OHW MOTYT OBITh HPUHSTHI. JTO
3HAYUT, 4YTO, C OJHOH CTOPOHBI, YMEHBIIAECTCS BEPOATHOCTH
MOBPEXKJCHUST COOOLICHUSI B Tpoliecce MepeAayd, a ¢ APYroi —
YMEHBIIAETCSI 00BbEM ONEPAaTUBHON MaMATH, HEOOXOOMMBIM IS
pabotel sapa. Kpome TOro, ymeHbIIaeTcsi YHMCIO IEPECBUIOK M3
namsITd B MaMmsiTh, YTO pasrpyxkaer mpoueccop. OcoOeHHOCTHIO
mporiecca Tepeladyd COOOINEHHMH SIBISIETCS TO, YTO B CETH,
COCTOALLIEH U3 HECKOJNBKUX KOMIIBIOTEPOB Mo ympaBieHueM QNX,
cooOmIeHus  MOTYT  MPO3pavyHO  TepefaBaThcs  IIpoleccam,
BBITIOTHSIOIIMMCS Ha JIFOOOM U3 Y3JIOB.

Ilepemaya cooOmieHWH CIy’)KHT HE TONBKO Uii OOMEHa
JaHHBIMU MEKAY MPOLIECCAMU, HO, KPOME TOT'0, SIBIISIETCS CPEACTBOM
CUHXpPOHH3allUM BBIIIOJIHCHHUA HCECKOJbKUX B33HMOZ[€I7[CTBYIOHH/IX
MIPOLIECCOB.

PaccmoTpum Gonee moapobHo dyHKImu Send(), Receive() u

Reply().

Hcnonvzosanue ghynxyuu Send(). Ilpenmnonoxum, 9ro mporecc
A BBIZACT 3alpoc Ha mepemaudy coodmieHus mporeccy B. 3ampoc
oopmisiercst Be1zoBoM dynkimu Send().

Send (pid, smsg, rmsg, smsg_bn, rmsg_len)

Oynknust Send() IMeeT cieayIoNHe apryMEHTHI:

e pid — uaeHTUdUKATOP MpOLECCa-TIOTyYaTeNsi COOOMICHHS
(t.e. mpomecca B); pid — 3T0 wumeHTHPUKATOP, MOCPEICTBOM
KOTOPOT'O MPOLIECC OMO3HAETCA ONEPAIMOHHON CUCTEMON U JPYTUMU
MPOLECCAMM;

e smsg — Oydep cooOmeHust (T.e. TOCHUIAEMOTO
COOOIIICHHS ),

e rmsg — Oydep orBera (T.e. COOOIIEHHS MOCHUIAEMOTO B
OTBET);

e smsg_len — JITMHA TIOCHUIAEMOT0 COOOIIEHMS;
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e rmsg_len — MaKCHMaJIbHasl JUIMHA OTBETA, KOTOPBIH
JOIDKEH TOTyYUTh mporecc A.

OOpatuTe BHUMaHHE Ha TO, YTO B cooOmeHnHn Oynmer
nepeaano He Oosee yeM smsg_len OalT M NPUHATO B OTBETE HE
Oonee veM rmsg_len OalT — 3TO CHYXHUT TapaHTHEH TOTO, YTO
Oydheps! HUKOTAA HE OYAYT MEePETIOTHEHBI.

HUcnonvzosanue Gyuxyuu Receive(). Ilponecc B moxker
npuHATE 3ampoc Send(), BBIIAHHBIM MPOIECCOM A, ¢ ITOMOIIBIO
¢dbyaxmm Receive().

pid = Receive (0, msg, msg_len)

Oynknust Receive() nMmeeT cieayoniyue apryMeHThI:

e pid — uaeHTH(UKATOP MpoIIecca, MOCIABIIET0 COOOIICHHE
(T.e. mporecca A);

e 0 — (momp) yKaszpIBaeT Ha TO, 4TO Tporecc B roror
MIPUHSTH COOOIIEHUE OT JIF000T0 MpoIlecca;

e msg — Oydep, B KOTOPHIi OyAET IPUHATO COOOIIIEHHE;

e msg_len — wmakcuMaJgbHOE KOJIMYECTBO OalT JaHHBIX,
KOTOpPOE MOYKET IIOMECTUTHCS B IpUeMHOM Oydepe.

B Tom cnydae, ecnu 3Hadenus smsg_len B pynkuun Send() u
msg len B ¢yHkuun Receive() pa3nmu4aroTcs, TO KOJHMYECTBO
nepeiaBaeMbIX TaHHBIX OY/IET ONpPeesIThCSl HANMEHBIIUM U3 HUX.

Hcnonvzosanue ¢ynxyuu Reply(). Ilocne ycnemHoro npuema
cooOmIeHNsT OT Tmpolecca A mporecc B JOMKEH OTBETHTH €My,
ucnofin3ys Gyukuuio Reply().

Reply (pid, reply, reply_len)

Oynuknust Reply() umeer cnenyromnye apryMeHTbI:

e pid — naeHTHUKATOP MpoLIEcca, KOTOPOMY HAIpaBIIseTCs
otTBeT (T.e. mporecca A);

o reply — Oydep oTBera;

o reply_len — nnuna cooOieHws, IepeiaBacMOro B OTBETE.
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Ecmu 3navenns reply len B ¢ynkumm Reply() u rmsg len B
¢yakmum  Send() pa3nUyaroTCs, TO KOJIMYECTBO TIepeaaBaeMbIX
JAHHBIX ONPEACIIeTCS HANMEHBIINM U3 HUX.

Jlononnumenvhvle 603modCHOCIU nepedauu coodwenuli. B
cuctreme QNX  wmmerorcas — QYHKIUH,  TPEIOCTABIISIONINAC
JIOTIOJTHUTEIIBHBIC BO3MOXKHOCTHU TIepeauu COOOIICHHI, 2 UMEHHO:

® YCIIOBHBIN IpHEM COOOIICHHI;

® YTCHHWE U 3aITHCh YaCTH COOOIIEHNS;

e Tiepemada COCTaBHBIX COOOIICHHIA.

OOBIYHO I TIpHeMa COOOIIEHWS HWCIONb3yeTcs (DYHKITUSL
Receive(). Dtor cmoco0 mpuema cooOleHUN B OOJBIIUHCTBE
Clly4yaeB SIBJSIETCSl HANOOJIee MPeNOYTUTEEHBIM.

OnmHako WHOTAAa Tpomeccy TpeOyeTcss MperBapUTEIbHO
«3HaTh», OBUIO JIU €My IOCIaHO COOOIICHHE, YTOOBl HE OXKHUIATh
nocrymuienus: coodmenuss B RECEIVE-010kupoBaHHOM COCTOSIHUY.
Hampumep, mpomeccy TpeOyercss OOCITyKHBaTh  HECKOJIBKO
BBICOKOCKOPOCTHBIX ~yCTPOWCTB, HE CIIOCOOHBIX TI'€HEPHUPOBATH
NpepblBaHUs M, KpOME TOro, MpOoIecc JODKEH OTBeYaTh Ha
COOOIIEHNS, TTOCTYIAONIME OT APYTUX IporeccoB. B stom ciyuae
ucnonsdyercs ¢pynkuus Creceive(), KOTOpasi CYUUTBIBAET COOOLIECHUE,
€CIIi OHO CTAHOBUTCS JOCTYITHBIM, WM HEMEJIEHHO BO3Bpallact
yhpaBlieHHE TMpoIecCy, €CIM HET HH OJIHOTO OTIPAaBICHHOTO
COO0OIIEHUS.

BHUMAHHUE. Ilo 6o3modicHocmu  credyem — uzbeeaniv
ucnoavsosanus  @ynxkyuu Creceive(), max Kaxk OHA RNO380JsEM
npoyeccy HenpepuvleHO 3aepyscamo npoyeccop Ha
coomeemcmeyoujem npUuoPUmemHoM yposHe.

Cea3b medncdy npoyeccamu nocpeodCcmeom proxy

Proxy mpencraBisier coboit  (opMy  HEOJIOKUpYIOIICH
nepefayn  COOOINeHMI, CIEeNUalbHO IPEeJHA3HAYCHHYI0  JUIS
OTIOBEIICHUSI O COOBITHSIX, IIPH KOTOPBIX MPOIECC-OTIPABUTENL HE
HYX/JaeTcsl BO B3aUMOJCHCTBMM C IMPOLECCOM-TIONYYaTENIEM.
EnuncTBEeHHOM byHKUHeH proxy SIBIISIETCS IIOCBLIKA
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(hPMKCHPOBAHHOTO COOOIMIEHHUSI MPOIECCY, CO3MAaBIIeMy proxy. Tak
e, KaK ¥ COOOIIEHus, proxy paboTaloT 1o BCel CeTH.

bnaronapst uCoNb30BaHUIO Proxy, Mpouecc Wiu oopaboTynk
NpepbIBaHUK MOXET MOCHaTh COOOIIEHHE APYroMy IMpoleccy, He
ONOKHPYSICh M HE OXuAas oTBeTa. Hibke NMpHUBEINCHBI HEKOTOpHIC
MPUMEPHI UCTIONB30BaHUS Proxy:

® [polecC OMOBEHIAeT APYroil mpolecc O HACTYIUICHUH
HEKOTOpOro COOBITHS, HE enas Tpu 3TOM ocTaBaThcsi SEND-
OJIOKMPOBAaHHBIM JI0 T€X IO, TTOKa MOTy4aTens He BeIaacT Receive()
u Reply();

® TpOIECC TMOCHUIAET AAaHHBIE IPYroMy IMpoleccy, HO He
TpeOyeT HM OTBETa, HH JAPYroro TMOATBEPKACHUS O TOM, HTO
MOJTyYaTeNb IPUHSIT COOOIIEHHE;

e 00paboTUMK MpEepHIBaHMIA OTIOBEIIAET MPOIECC O TOM, YTO
HEKOTOpPBIE JaHHBIE JOCTYITHBI ISt 00pabOTKH.

Proxy cospmatorcs ¢ momormisio GyHKIMU nx proxy attach().
JIro6oii mponece nim 00pabOTYMK TPEPHIBAHUH, KOTOPOMY H3BECTCH
UJCHTH(QUKATOP Proxy, MOMXKET BOCIOJNB30BaThCA  (YHKIUCH
Trigger() mmst Toro, dYTOOBI BBHIJATH 3apaHee OMPEISICHHOE
cooOmenue. 3anpocamu Trigger() ynpaBiseT sSapo.

IMporiecc proxy MoOXeT ObITh 3aMyIICH HECKOJIBKO pa3: Bblaua
COOOIICHUST TIPOMCXOANT KXl pa3 mpu ero 3amycke. [Iporece
proxy MOXET HaKONHWTh B oOuUepeaW Ui Bblgaud g0 65535
COOOIIIEHH.

Ceazb medncdy npoyeccamu nocpeocmeom CUZHAI08

CBs3p  NOCPEICTBOM  CUTHAJIOB  MPEACTaBIsIET  coOoit
TPagULUOHHYIO bopmy ACMHXPOHHOTO B3aMMOJEHCTBUS,
WCTIONIB3YEMYIO B PA3IMYHBIX OMEPAIIMOHHBIX CHCTEMAX.

B cucreme QNX moanepxkuBaetcs Oonbiioii Habop POSIX-
COBMECTUMBIX CHUTHAIOB, cnenuanbHble QNX-CHTHaJIbI, a TaKkke
WCTOPUYECKH CIOKHBIIMECS CHUTHANBI, HCIIOIb3YEMbIE B HEKOTOPBIX
Bepcusix cucteMbl UNIX.

Curnan BBIJAETCsS MPOLECCY NMPH HACTYIUIEHMH HEKOTOPOTO
3apaHee ONpEeAeJICHHOrO JJIs JTAaHHOTO curHama coObitus. IIpomecc
MOXET BBIJIATh CUTHAJI caMOMy cele.
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Ecnu BBI XOTHTE CreHEpHpPOBATh CHUTHAN M3 MHTEPIIPETATOpa
Shell, ucronb3yitre yrunuts! kill() nnu slay().

Ecnu BBl XOTHTE CcreHepupoBaThb CHTHall W3 Tpolecca,
ucnonb3yiite yrunutsl kill() wmu raise().

B 3aBucuMocTH OT TOTO, KakuM 0OO0pa3oM OBLI OIpemesicH
croco0 00paboTKM cCUTHAIA, BO3MOXKHBI TPH BapHaHTa €Tro IpreMa:

e Ecnm mporeccy He MPEANHCAHO BBIIOIHATH KaKUX-THOO
CHELHANBHBIX JeHCTBUI MO0 00paboTKe cUrHania, TO M0 YMONTYaHUIO
MIOCTYIIEHNE CUTHAJIA TIPEKPAIaeT BHITOIHEHHNE ITPOIECcCca;

e Jlponecc MOXXET IPOUTHOPUPOBATH CUTHaN. B 3TOM ciiydae
BBJIaya CHUTHAJIa HE BIHUsAeT Ha paboTy mporecca (oOparture
pHuManue Ha To, yTo curHanel SIGCONT, SIGKILL u SIGSTOP ne
MOTYT OBITh IPOUTHOPUPOBAHBI MTPU OOBIYHBIX YCIOBHSIX );

e [lpomecc mMoxer uMeTh OOpabOTYHMK CHUTHANA, KOTOPOMY
TepelaeTcsl yrpasieHne Mpy MOCTYIDICHHH curHana. B aTom cirydae
TOBOPSIT, YTO MPOLIECC MOXKET «JIOBHThY» CHTHaNl. DakTUYECKH TaKOi
MpoIiecC BBIMONHSET OOpabOTKy MPOTPaMMHOTO TpPEpPHIBAHUS.
JlaHHBIE C CHTHAJIOM HE ITepPeIaloTCsl.

WHTepBan BpeMEeHH MEXIy IeHepalueil U BbhlOadyeil curhHaia
Ha3bIBaeTCs 3alepKKO. B JaHHBII MOMEHT BPEMEHM ISl OJHOTO
rporecca MOTYT OBITh 3ajlepXKaHbl HECKOJBKO Pa3HBIX CHTHAIOB.
CurHansl BBIJAIOTCS TPOIECCY TOTNA, KOTJA TUTAHWPOBIIWK Spa
MEPEBOJIUT TMPOIECC B COCTOSIHWE TOTOBHOCTH K BBIMOJHEHHIO.
[Nopsimok mocTymieHus 3aiep>KaHHbIX CUTHAJIOB HE OIIpe/IelieH.

Hns  3amanus  cmocoba 00pabOTKM CUTHama  Clemyer
Bocronb3oBatbest pynknueir ANSI C signal() nwimm ¢pynknueir POSIX
sigaction().

Oynkuusa sigaction() mpemocTaBiseT OOJNbIIe BO3MOKHOCTEH
10 YIPaBIEHUIO CPeoi 00padOTKH CUTHANTA.

Ecmu mpomeccy He TpeOyercss Bo3Bpara yNpaBlICHHS OT
00paboTuMKa CUTHAJIOB B MPEPBAHHYIO TOYKY, TO B 3TOM CiIydac B
00paboOTUMKE CUTHAIOB MOXET OBITh HCIONb30BaHa (YyHKUIHUS
siglongjmp() WA longjmp(). [Tpruaem siglongjmp()
MPeaNoYTUTENIbHEE, T.K. B Cllydae UCIOJb30BaHus longjmp() curHan
ocraercs 0JOKHPOBAaHHBIM.

Wnorna moxer noTpebdoBaThCs BPEMEHHO 3a/€pKaTh BbIIAUY
CUTHaJa, HE U3MEHSS MPHU ITOM criocoba ero obpabotku. B cucteme
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QNX umeercst Habop PyHKINH, KOTOPHIE MO3BOJSIOT OJOKHPOBATH
BbIIauy cuUrTHaOB. [locie pa30IOKMPOBKM CHUTHAN  BBIIACTCS
porpaMme.

Bo Bpems paborel obOpabGorumka curHagoB  QNX
ABTOMAaTHYEeCKH  OJOKHpyeT oOpabaTbiBaeMblii CHUTHald. OTO
O3HaYaeT, YTO He TpeOyeTcss OPraHU30BHIBATH BIIOKCHHBIC BBI3OBBI
o0paboTunka curHanoB. Kaxxaplii BEI30B 00pabOTUMKa CUTHAIOB HE
MpephIBacTCs OCTANBHBIMH ~CHUTHAJIaMH  JaHHOro THma. [lpu
HOpPMaJbHOM BO3BpaTe yIpaBiIeHHS OT oO0paboTymKa, CHTHAT
aBTOMAaTHYECKH Pa30IOKHUPYETCSL.

CymecTByeT BakHasi B3aUMOCBSI3b MEXKAY CHUTHATAMU U
cooOmenusimu. Ecnu mpm TeHepanuu cHWrHajga Baml Mpolecc
okaxetrcss SEND-6mokupoBanusiM nin RECEIVE-6n0kupoBaHHBIM
(mpudyem mMeeTcss 00pabOTYHK CUTHAIOB), TO OYAYT BBIONHATHCS
CleayIoLue ACHCTBUS:

® Tporiecc pa3dIOKUPOBBIBACTCS;

® BBINIONHsETCS 00pabOTKa CHTHaNA,

o (dynkiuu Send() wim Receive() Bo3BpaliarT ynpaBicHHE C
KOJIOM OILIMOKH.

Ecnu npouecc 6611 SEND-G110KupOBaHHBIM, TO IPOOJIEMBI HE
BO3HMKAET, TaK KaK IOJIydaTeib He Moyyuyut coobmenue. Ho ecnu
nporiecc Obu1  REPLY-OnmokupoBaHHBIM, TO HEHM3BECTHO, OBLIO,
00paboTaHO OTIPABICHHOE COOOIICHUE WM HET, a, CJISIOBATEIILHO,
HEW3BECTHO, HYXKHO JIH elle pa3 BeigaBaTh Send().

Ilpouiecc,  BhIMOJHsIOIMA  QyHKIuM  cepBepa  (T.e.
MPUHUMAIONINIA COOOIIEHHS), MOXKET 3alpallluiBaTh YBEIOMIICHUS O
TOM, KOrJa oOCITy>KMBaeMblil POLIECC BBLAACT CUTHAJ, HAXOMASACH B
REPLY -6moxupoBaHHOM COCTOSTHUH. B 3TOM cirydae
oOciyxuBaeMbIii miporiecc cTaHoBUTCS SIGNAL-0/10KUpOBaHHBIM €
3aJiep>KaHHBIM CUTHAJIOM, M OOCIYXHBAIOIIMHA MPOLIECC NPUHUMAET
CIeLMAIIbHOE  COOOILIeHWE,  ONUCHIBAIOIIEE  THI  CHTHAja.
OO6cmy>KUBaIOUINI TPOIIECC MOXKET BBIOPATh OJHO W3 CIEAYIOLINX
JIEUCTBHI:

® HOpPMajJbHO  3aBEPIINTh  MEPBOHAYAIBHBIA  3ampoc:
OTIpaBuTeNb OydeT yBEOOMJIEH O TOM, 4YTO COOOLIeHHEe ObLIo
00paboTaHo HaUIeKAINUM 00pa3oM;
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® 0CBOOOJUTH BCE 3aKPEIUICHHBIE PECypchl M BO3BPATHUTH
yIpaBJICHHE C KOJOM OINMOKH, YKA3bIBAIOIIMM Ha TO, YTO MPOIECC
OBUT Pa30JIOKUPOBAH CHUTHAIOM: OTIIPABUTEINH TMONYYUT YHCTHIA KOJI
OIIOKMY.

Korma oOcnmyxuBaromuii mpomecc cooOIaer apyromy
mporieccy, 49to oOH SIGNAL-OnokmpoBaH, CHTHalX BBIIAETCS
HEMeJIEHHO TIocTie Bo3BpaTa ynpasienus pyHkiueit Send().

Ipumepor obmena coobwenusimu npu nomouwiy mavimepa
Knuenm

[Mepenaya coOOIUIEHHS! CO CTOPOHBI KIUEHTa OCYIIECTBISICTCS
NPUMEHCHHEM Kakou-1100 GpyHkuuu u3 cemeiictea MsgSend().

MBI pacCMOTpUM 3TO Ha NpPUMEpE NPOCTEHIIEH W3 HUX —
MsgSend():

include <sys/neutrino.h>
int MsgSend(int cold, const void *smsg, int
sbytes,

void *rmsg, int rbytes);

JUtsi CO3/aHMsI YCTAHOBKH COEIMHECHHS MEXIY MPOIECCOM U
KaHaloM wucnonb3yercs ¢yHkius ConnectAttach(), B mapamerpax
KOTOPO#1 3aal0TCsl HACHTU(UKATOP MpoIiecca U HOMep KaHaja.

#include <sys/neutrino.h>

int ConnectAttach( uint32 t nd,
pid t pid,
int chid,
unsigned index,
int flags );

Ipumep:

[lepenagum coobuieHne mponeccy ¢ HAeHTUPUKATOPOM 77 TI0
KaHay 1:
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#include <sys/neutrino.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <errno.h>

char *smsg = “OrTo Oydep BEHIBOma”;
char rmsg[200];
int coid;
int main (void) ;
{
// YCTaHOBUTHL COEeIMHEHMe
coid = ConnectAttach (0, 77, 1, 0, 0);
if (coid == -1)
{
fprintf (stderr, “Oumbxa ConnectAttach x
0/77/1'\n”);
perror (NULL) ;
exit (EXIT_FAILURE) ;
}
// TlocnaTe cooBumeHne
if (MsgSend(coid, smsg,
strlen (smsg)+1, rmsqg,
sizeof (rmsg)) == -1)
{
fprintf (stderr, “Oumbxa MsgSendNn”) ;
perror (NULL) ;
exit (EXIT FAILURE) ;
}
if (strlen(rmsg) > 0)
{
printf (“Mpouecc C ID 77 BO3BPATUIL
\II%S\II\DII,
rmsqg) ;
}
exit (0);
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IIpenmonoxxum, 9To TpoIlecC ¢ HASHTH(GHUKATOPOM 77 OBLI
JCHCTBUTEIIPHO AKTUBHBIM CEPBEPOM, OXKHIAMOIUM COOOIICHUE
MMEHHO Takoro (opmara 1o KaHaiy ¢ HACHTHHUKATOPOM 1.

IMocne mpuema cooOmieHus cepBep oOpadaThHIBAET €ro U B
HEKOTOPBIH MOMEHT BPEMEHHU BBIJIAET OTBET C pe3yIbTaTaMu
oOpabotkn. B osror wmomenTt ¢yskmus MsgSend() momkna
BO3BPATUTH HOJIb (0), yKa3bIBas 3THM, 4TO BCE MPOIILIO YCIEITHO.

Ecnu ObI cepBep mocian HaM B OTBET KaKWE-TO JAHHBIC, MBI
CMOTJIH OBl BBIBECTH WX HA JKPaH C IMOMOIIBIO TOCIEIHEH CTPOKH B
mporpaMmMe (C TeM MPEIMONIOKEHHEM, YTO OOPATHO MBI MOJydYaeM
koppekTHyto ASCIIZ-cTpoky).

Cepsep

Cosoanue kanana. CepBep NODKEH CO31aTh KaHAl — TO, K
4eMy [PUCOCIMHSIICS  KJIMGHT, KOrJa BBI3bIBAT  (DYHKIHIO
ConnectAttach().

OOBIYHO cepBep, ONHAXKIBI CO3/IaB KaHAll, MpHOeperaeT ero
«Brpoky». Kanai cozpaercs ¢ momonipio ¢pyukmu ChannelCreate() u
YHUUTOXKaeTcs ¢ nomoiisio Gynkiu ChannelDestroy():

#include <sys/neutrino.h>
int ChannelCreate (unsigned flags);
int ChannelDestroy(int chid) ;

IToka Ha JaHHOM J3Tarne OyneM HCIONB30BaTh JUIs IapameTpa
flags 3nauenne O (Homp). Takum oOpa3zom, JUIS CO3JaHUSI KaHaia
cepBep JIOJDKEH C/IeNaTh TaK:

int chid;
chid = ChannelCreate (0);

Tenepp y Hac ecTh KaHajd. B 3TOM MyHKTE KIMEHTBHI MOTYT
noacoeMHUTHCS (¢ momoreio ¢ynkiu ConnectAttach()) x stomy
KaHally W HayaTh mnepemaudy cooOmennid. CepBep OTpabaTbIBaeT
CXeMy CcOoOOIeHui oOMeHa B JiBa JTama — J3Tall «IPHUEMay
(receive) u aTan «otBeTay (reply).
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#include <sys/neutrino.h>
int MsgReceive (int chid, void *rmsg, int
rbytes,
struct msg info *info);
int MsgReply(int rcvid, int status, const void
*msg, int nbytes);

Jua xaxxnoit OydepHoil mepenadn yKa3pIBAaIOTCS J1Ba pa3Mepa
(B cirydae 3ampoca OT KIMEHTa 3TO sbytes Ha CTOpOHE KIHMEHTa U
rbytes Ha cTOpOHE cepBepa; B cllyyae OTBETa cepBepa 3To sbytes Ha
CTOpOHE cepBepa M rbytes Ha CTOpPOHE KIMEHTA). DTO CIENAHO IS
TOTO, 4YTOOBI pa3paboOTUYMKH KaXJAOTO KOMITIOHEHTa CMOTJIH
ONpPENCTUTh pa3Mepbl CBOMX OydepoB — U3 COOOpaKCHUI
JOTIOJTHUTENILHON 0€30MacHOCTH.

B namem mnpumepe pasmep Oydepa dynxmum MsgSend()
COBIIQ/IaJ C JTTMHOM CTPOKH COOOIICHUS.

Ipumep (Cmpyxkmypa cepsepa):

#include <sys/neutrino.h>
#include <sys/iomsg.h>
#include <errno.h>
#include <stdio.h>
#include <process.h>
void main (void)

{

int rcvid;

int chid;

char message [512];

// CosmaTb kKaHal
chid = ChannelCreate (0);

// BBIIOJIHATHLCH BEUHO — IJIS CepBepa 3TO OBHUHOE
neJo
while (1)

{
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// TONyuMTh M BEBECTM COOOleHUe
rcvid=MsgReceive (chid, message,

sizeof (message), NULL);
printf (“Monyuwmsi cooBmenme, rcvid $X\n”,

rcvid) ;
printf (“Coobmenme Takoe: \”%s\”,\n”,
message) ;
// TOOTOTOBUTL OTBET — MCIOJIL3YEeM TOT %ke bOybep

strcpy (message, “9T0 oTmBeT”);
MsgReply (rcvid, EOK, message,
sizeof (message));

Kak Bugno u3 nmporpammel, pyaknus MsgReceive() cooOrmmaer
SIIPY TOM, YTO OHAa MOXXET oOpadaThlBaTh COOOIIEHHUS Pa3MepoOM
BILIOTh 70 sizeof(message) (vu 512 Oaiir).
Ham knmeHT (mIpencTaBiIeHHBINA BBIIIE) Tepenant TOIbKo 28
OaifT (IIMHA CTPOKH).

Onpeoenenue uoenmugukamopoe y3ia, npoyecca u Kanaia
(ND/PID/CHID) nyascnozo cepsepa

Hns coenunenust ¢ cepsepoMm ¢yHkuun ConnectAttach()
HeoOxoauMo ykazath geckpuntop ysiaa (Node Descriptor — ND),
unenrudukarop tmporecca (process ID — PID), a Taxxke
unentudukarop kanana (Channel ID — CHID).

Ecnu omuH mpoinecc co3jgaer Apyrod mpolecc, Torjaa 3TO
MPOCTO — BBI30B CO3JIaHMS Mpoliecca BO3BpALIaeT HIACHTH(UKATOP
BHOBb CO3/1aHHOTO Tporecca. Co3maromuii Ipouecc MOXKET JM0o
nepenath coocteernbie PID u CHID BHOBb CO37aHHOMY IPOIIECCY B
KOMaHJTHOH CTpOKe, JMOO0 BHOBH CO3JaHHBIH TIPOIIECC MOXKET
BbI3BaTh (QyHKmi0 Qgetppid() ans momydenuss wunaeHTH(UKaTOpa
POIMTENBCKOrO  TIpoliecca, W HCIONB30BaTh  HEKOTOPBIN
«W3BECTHBII» HICHTU(DUKATOP KaHAIIA.

#include <process.h>
pid t getpid( void );
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Bomnpoc: «Kak cepBep OOBSIBISICT 0 CBOEM
MECTOHAXO0XACHUU 7»

CymiecTByeT MHOXKECTBO CIIOCOOOB  cIenaTh 3TO; MBI
paccMOTpUM TOJBKO TPU W3 HHX, B TMOPSAAKE BO3pACTaHUs
«QJIETaHTHOCTH»:

1. OTkprITh (paiina c M3BECTHHIM UMEHEM U COXPaHHUTh B HEM
ND/PID/CHID. Takoif w™Merom SBISETCS TPAIUIAOHHBIM IS
cepeepoB UNIX, korma cepBep OTKpbIBaeT (aitm (Hampumep,
/etc/httpd.pid), 3amuceiBaeT Tyna cBoil MaeHTH(UKATOp Mpolecca B
Bune crtpoku ASCII u mpeanonaratoT, 4To KJIHMEHTHI OTKPOIOT 3TOT
(haiiin, mMpOUMTAIOT U3 HETO UACHTU(HUKATOP.

2. Hcmonp3oBath st  OOBSBICHUS  HICHTU(PUKATOPOB
ND/PID/ CHID rnobanbHble mepeMeHHble. Takoi crmoco® oOBIYHO
INPUMEHSIETCSI B MHOTONOTOYHBIX CEPBEPax, KOTOPbIE MOTYT
MOCHUTAaTh COOOIEHHe caMu cebe. DTOT BaphaHT MO CaMOW CBOEH
MIpUPOAL ABIIACTCA OYCHb PEAKHM.

3. 3aHATh YacTh MNPOCTPAHCTBA HMMEH NyTed U CTaTh
aJIMUHHCTPATOPOM PECYPCOB.

Ii1aH BbINOTHEHNUS

1. Heo6xoaumo co3zath jiBa MPHIOKEHUS - KIMEHT U CepBep,
KOTOpble OBl OOMEHHBAIUCH MEXKAYy COOOW  COOOLICHUSIMU,
UCIIONb3Ysl CTaHJAPTHBIE MEXAHU3Mbl OIEPAMOHHONW CHUCTEMbI
QNX/Neutrino2.

I[Mpu peanu3anuy KIMSHT-CEPBEPHBIX MPUIOKEHUI TpeOyeTcs
NpeyCMOTPETh BO3MOXKHOCTh pabOThl C CEPBEPOM HECKOJIBKHX
KJIMEHTOB.

B kimeHTe WMaercs BO3MOXHOCTb KOHCOJBHOTO BBOJA
KOMaHji, KOTOpbIE JOJDKHBI 00OpabarhiBaThes cepBepoM. Cepsep
JOJDKeH 00pabarhiBaTh HE MeEHee TPEeX KOMaHJ [MOChUIAEMbIX
KIIMEHTOM:

o help — momoripk no KoMauaM;

e list /dir — nomy4yeHnue cogepKMMOro yKa3aHHOTO KaTaJiora;

e get filename — nepenaua kiaueHTy ykasaHHoro ¢aiina.
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Taxoke cepBep IODKEH OTBEYaTh KIMEHTY, €CIM TOT IMOCIAl
€My HE BEpHYIO KOMaH/Yy.

2. 3amuTa TPOrPaMMHOTO KOJId, BBITOJHEHHOTO BXOJE
1ab0paTOPHOH pabOTHL.

2.4 JIabopaTtopHas padoTa «YnpaBJjieHHe CHTHAJIAMH
¢ ucnosb3oBanueM Taiimepa B OC QNX»

eas padoTsl
[To3HakOMHUTBCSI C MEXaHU3MOM ympasiieHHus BpeMeHeM OC
QNX — cucTeMHBIM TaliMEpOM.

dopma npoBeIeHUs
Brimonnenune WHIAWBUAYAJIBHOI'O 3aJaHus.

dopmMa 0TYETHOCTH
3amyTa MPEeNOCTaBICHHOTO Ha MNPOBEPKY oOTYeTa O
BBITIOJTHCHUH JTa00paTOPHOH pabOThI.

TeopeTrnyeckue 0CHOBBI

B QNX ympaBneHrne BpeMEHEM OCHOBAaHO Ha MCIOJIb30BAHUU
CUCTEMHOTO  TaiimMepa. OTOT TallMep COACPKUT  TEKyIIee
koopauHatHoe yHHBepcaibHoe Bpemst (UTC) otHocurensHo 0 yacos
0 munyt O cexynn 1 suBaps 1970 r. J{nsg ycTaHOBKM MECTHOTO
BpeMeHH  (QYHKIMU  YIpaBICHHS  BPEMEHEM  HUCIIOJNB3YIOT
nepeMeHHyto cpenbl TZ.

IIpomecc MoOXeT co3maTh OAMH WM HECKOIBKO TalMEpOB.
TaiimMepbl MOTYT OBITB JTFOOOTO MOJIEP)KUBAEMOT0 CHCTEMOH THIIA, a
WX KOJUYECTBO OIrPAaHUYMBAETCS MAKCUMAJIBHO JOIyCTHMBIM
KOJMYECTBOM TaliMEPOB B CUCTEME.

DyHKIMSA CO3/IaHUs TaliMepa MO3BOJIAET 33/1aBaTh CIEAYIOINE
TUTIBI MEXaHU3Ma OTBETA Ha COOBITHS:

e IIEpEelTH B PEKUM OXHUAaHUS 10 3aBepuieHus. [Iporecc
OyZeT HaxoOUTbCS B PEKHUME OXHIAHWSA HauuMHas C MOMEHTa
YCTaHOBKH TaliMepa JI0 NCTEUEHUs 3aJaHHOI0 MHTEpBaJla BPEMEHU;
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® OIOBECTUTH C MOMOINBIO proxy. Proxy mcnomnp3yercs amst
OIOBEIICHHUS IIpolecca 00 HCTCUCHUH BPEMEHH OJKUIaHHMS,

® OIIOBECTUThL ¢ ToMommslo curHama. ChopMHpPOBAHHBIMA
MOJIb30BATENIEM CUTHAN BBIIACTCS MPOIIECCY MO UCTCUCHUH BPEMEHU
0)KHJTaHHUS.

Bel Moxere 3amarh TaliMepy CIEAYIOUIUE BpPEMCHHBIC
HHTEPBAJIbL:

e a0OcomroTHBIN. Bpems otHocuTensHO 0 wacoB, 0 muHyT, 0
cexyHn, 1 saBaps 1970 r.;

® OTHOCUTCIBHBIM.  BpeMs  OTHOCHTENBHO  3HAYCHUS
TeKyHIeFO BpeMCHI/I.

MoXHO Takke 3aJaTh NOBTOPEHUE TailMepa Ha 3aJaHHOM
uHTepBane. Hampumep, BBl ycTaHOBWIM Taiimep Ha 9 yTpa
3aBTpamiHero JHsA. Ero MOXXHO yCTaHOBUTH Tak, 4YTOOBI OH
cpabaTeIBaj, KayKAbIC MATh MUHYT IIOCJIE UCTEUEHHUS STOIO BPEMEHH.
MoOXHO TakKe YCTAaHOBUTb HOBBIM BPEMEHHOW  HMHTEpBal
CYLIECTBYIOLIEMY TaiiMepy. Pe3ynbrar 3TOH omepanuu 3aBHCUT OT
THUIIA 3aJaHHOTO HHTEPBAJa:

e s abCONIOTHOTO TaiiMepa HOBBIM WHTEPBAT 3aMelIaeT
TEKyIIUI UHTEpPBaJl BpEMEHH;

® Il OTHOCHTEIBHOTO  TaliMepa  HOBBIM  HMHTEpBal
n00aByIsieTcs K OCTaBIIEMYCSl BpDEMEHHOMY MHTEpBAIy.

[Ipy ucnonp30BaHMM MHOMKECTBA HapajuIeIbHO pabOTAIOIMINX
TallMEepOB — HampuMmep, KOraa HEOOXOAWMO aKTHBHU3UPOBATH
HECKOJIbKO TOTOKOB B pa3lW4YHBIE MOMEHTHI BPEMEHH — SAPO
CTaBUT 3alIPOCHl B 0YEPE/b, OTCOPTUPOBAB TAaMEPHI 110 BO3PACTY UX
BpPEMEHH UCTEUYEHU (B TOJIOBE OUEPEIU IPU ITOM OKAXKETCs TaiMep
C MUHHMAJIBHBIM BpeMeHeM ucTedeHus). OOpaboTuuK MpephIBaHUS
OylIeT aHaIu3HpOBaTh TOJBKO MEPEMEHHYIO, PACIHOJIOKEHHYIO B
rOJI0BE OYEPEIU.

[Ipy wucnonbp3oBaHMKM TNEPUOJUYECKMX W OJHOKPAaTHBIX
TaliMepoB y Bac MOSIBIISIETCS BBIOOD:

® [I0CJIaTh UMITYJIbC;

® [I0CJIaTh CHTHA:

® CO31aTh IIOTOK.
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B nmawmHOW nabGopartopHOi pabore OyaeM HCIONIb30BaTh
BTOPYIO BO3MOXKHOCTb.

I[pumep 1. [lanHas nmporpamma 3anyckaeTr B IIUKJIE OXKUITAHUS
Ha 10 cexyH 1 IPepBIBaET 3TO OKHUJIAHUE C TIOMOIIBIO CUTHATIA.

#include <unistd.h>
#include <stdio.h>
#include <sys/siginfo.h>
#include <sys/neutrino.h>
#include <signal.h>
#include <time.h>
#include <errno.h>
#include <unistd.h>
#include <stdlib.h>

int main (void)
{
struct itimerspec timer; // cTpykTypa C
onmMcaHueM

//TarMepa
timer t timerid;// ID Talimepa

extern void handler (); //OBpaboTuuk TarMepa
struct sigaction act; //CTpyxTypa ONMCHBAaWLASI
//oencreue

/ /0o curHamy
sigset t set; //Habop CMUTI'HaJIOB HaM HEOOXOIVMEIA
//nmsa TariMepa

sigemptyset ( &set ); //OBuyneHme Habopa
sigaddset ( &set, SIGALRM); //Bkiwouehnue B HaOOP
//curHana

//oT TarMepa
act.sa flags = 0;
act.sa mask = set;
act.sa handler = &handler; // Bemaem
oBbpaboTumK
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// Ha pelicTBUE
sigaction( SIGALRM, &act, NULL); //3apamuTb
curHaj,

// npucBamMBaHue

CTPYKTYPEL

// I0J9 KOHKPETHOTO
cuTHajna

// (uMs cuTHana,

// CTpyKTypa-aeicTBu)

//CosmaTe TamMep
if (timer create (CLOCK REALTIME, NULL,
&timerid)

fprintf (stderr, "%s: ne udalos timer %d\n",
"TM", errno);

// DaHHBE MaKpoC nJg curHajia SIGALRM He HyXeH
// Ero Heo®XOIMMO BHI3HBATL

// Ong moJsib30BATEJIbCKUX CUTHAJIOB

// SIGUSRL mmm SIGUSR2. dyHKUMA timer create()
// B KauecTBe BTOPOTO MapaMeTpa OOJIXHAa

// wncnonbs30BaThL &event.

// SIGEV_SIGNAL INIT (&event, SIGALRM);

timer.it value.tv _sec= 3; //B3BecTu TalimMep
//Ha 3 CcexyHIOH
timer.it value.tv nsec= 0;
timer.it interval.tv _sec= 3;
//TlepesarpyxaTs
/ / Tarimep
timer.it interval.tv nsec= 0; // uepes 3
CeKyHIH
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timer settime (timerid, 0, &timer, NULL);
/ /BKJIOUNTE TamMep

for (;:)
{
sleep(10); // CnaTb mecaATb CEKyHII.
// Vcmomnb30BaHMe TamMepa
3aIePXKU

printf ("More time!\n");
}
exit (0);
}

void handler ( signo )

{
//BriBeCcTr coobmeHue B oBpaboTumke.
printf ( "Alarm clock ringing!!!.\n");
// TarmMmep 3acTaBJigeT MIPOLECC MNPOCHYTLCH.

3mecy it value wu it_interval npuHMMaeT OJMHAKOBBIE
3HaueHus. Takoll TaliMep cpaboTaeT oauH pa3 (C 3amepiKKOi
it_value), a 3arem OyaeT HUKIHYECKH TIEpPe3arpy aThCs ¢ 3aePIKKO
it_interval.

O6a mapamerpa it_value wu itinterval daxrtudecku sBIsIOTCS
cTpykTypamu tHma Struct timespec — emie oxsoro POSIX-o0bekTa.
OTta CTpyKTypa TIO3BOJISIET BaM O0ECHEYUTh pa3pelIaronlyio
CIIOCOOHOCTH Ha ypOBHE ojei cexyHa. [lepBelii ee anemeHT, tv_Sec,
— D3TO YHMCIO CEeKyHA, BTOpOHl 3seMmeHTt, tV_NSec, — dYucio
HAHOCEKYHJ B TeKylled cekyHne. (DTO O3HadaeT, YTO HUKOTAa He
cleqyeT  yCTaHaBIMBaTh mapaMeTp IV _NSEC B  3HaueHHe,
npeBblmaromee 1 Mwumapny — 3To  OydeT HoApa3yMeBaTh
cMeleHue Ha Oosee yeM 1 cekyHay).

Mpumep 2:

t value.tv_sec = 5;
it value.tv nsec = 500000000;
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it interval.tv _sec = 0;

it interval.tv nsec = 0;

310 chopMHUpyeT OTHOKPATHBIA TaliMep, KOTOPBIA cpaboTaeT
yepe3 5,5 cekyHOwl. (5,5 CEeKyHI CKJIaAbIBaeTCs U3 S5 CEKyHI U
500,000,000 ranocekyHxI.)

MeI npeanonaraeM 34€ch, UTO ATOT TalMep UCIONb3YETCS KAK
OTHOCHTEJBHBIN, MOTOMY YTO €CJii Obl 3TO OBUIO HE TakK, TO €ro
BpeMsi cpabaThiBaHHA YK€ JaBHO Obl ero mcrekno (5.5 cekyHn c
momenTa 00:00 o ['punBmay, 1 saBaps 1970).

Mpumep 3:
it value.tv sec = 987654321;
it value.tv nsec = 0;

it interval.tv _sec = 0;
it iriterval. tv _nsec = 0;

JanHast koMOMHaLuUs MapaMeTpoB cPOpPMUPYET OAHOKPATHBII
TaiiMep, KOTOpBIi cpaboTaet B yeTBepr, 19 anpemns 2001 roga

B nmporpamme Moryr OBITH HCIIOIB30BaHBl  CIEAYIOIINE
CTPYKTYpHI ¥ QYyHKIIHH:

TimerCreate(), TimerCreate r() — ®OyHKIHsS CO3JaHHE
Taiimepa

#include <sys/neutrino.h>
int TimerCreate( clockid t id,
const struct sigevent *event
) ;
int TimerCreate r( clockid t id,
const struct sigevent *event

) ;

O06e (QYHKITMU WIACHTUYHBI, UCKIIOUECHHUE COCTABIISIOT JIUIIIH
croco0bl OOHAPYKEHHUSI UMH OLTHOOK:

o TimerCreate()
BO3BpAIACTCS 3HAUCHUE -1.

€CIIM  MPOUCXOAMT OINMOKA, TO
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o TimerCreate r() — mnpu  BO3HMKHOBEHHMH OINHOKH €€
KOHKPETHOE 3HaYeHHE BO3BpAIaeTcs u3 cexuuu Errors.

Struct sigevent — CrpykTypa, OIMHUCHIBAIOIAsS COOBITHE
Taiimepa

#include <sys/siginfo.h>
union sigval {

int sival int;

void *sival ptr;
}i

daiin <sys/siginfo.h> onpenenser Takke HEKOTOPBIE MAKPOCHI
st 6osiee 0OJIErYeHHON MHUIMATN3AIMA CTPYKTYphI Sigevent. Bee
MaKpOChI CCHUIAIOTCSI Ha MEPBBIA apryMEHT CTPYKTYphI Sigevent u
YCTaHABIMBAIOT MOIXOsIee 3HaYeHue Sigev_notyfy (yBemomuieHue
0 COOBITHH).

SIGEV_INTR — yBenmnuuts npepbiBanue. B 3Toif cTpykType
HE UCIOJNB3YIOTCA HUKakue Tmoisd. VHunuanuzanuss Makpoca:
SIGEV_INTR_INIT( event )

SIGEV_NONE — He mnocbutath HHKakuX COOOICHHIA.
Taxoxe HCIIOJIb3YETCS 0e3 HIOJIEH. WNHnnmanuzanms:
SIGEV_NONE_INIT( event)

SIGEV_PULSE — mocbuiaTh TEpUOINYECKHE CHUTHAIBL.
Nmeer crnenyronue mos:

int sigev_coid — ID noxakmtouenusi. [1o HEMy NPOMCXOAUT

CBSI3b C KQHAJIOM, OTKy/1a Oy/JIeT MMOJTy4eH CUTHAT,

short sigev_priority — ycTaHOBKa MPHOPUTETA CUTHAIY;

short sigev_code — wuHTepmperanMs KojJa B KadeCTBE
MaHWITYJIATOpa CUTHANa. Sigev_code MokeT OBITh JIIOOBIM 8-OUTHBIM
3HaYCHHEM, Yero Hy)KHO u30eratb B MOpOrpamMe. 3HAUYCHHUE
sigev_code MeHblie HyJisi IPUBOIUT K KOH(IHUKTY B siape.

WMunnuanuzamus makpoca: SIGEV_PULSE_INIT( event, coid,
priority, code, value )

SIGEV_SIGNAL — nocnare curaan mnpoieccy. B kauecTse
noJisk  MCmouib3yeTcs: iNt Sigev_signo — ToBbIlIEHHE CHrHAJA.
MosxeT npuHUMaTh 3HadeHue ot 1 1o -1. Ununumanuzanus Makpoca:
SIGEV_SIGNAL_INIT( event, signal )
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SignalAction(), SignalAction_r() // ¢yakuus omnpenenser
JENCTBHS Ul CUTHAJIOB.

#include <sys/neutrino.h>

int SignalAction( pid t pid,
void (*sigstub) (),
int signo,
const struct sigaction* act,
struct sigaction* oact );

int SignalAction r( pid t pid,
void* (sigstub) (),
int signo,
const struct sigaction* act,
struct sigaction* oact );

Bce 3mnauenwst pspa curHaioB uayt ot SIGMIN (1) no
_SIGMAX (64).

Ecm act me NULL, torma mommdummpyercs ykazaHHBINA
curHan. Ecmm oact me NULL, To mnpempiaymiee neiictBue
COXpaHseTcsi B CTPYKType, Ha KOTOPYD OH YKa3bIBaeT
Ucnonb3oBanne xoMOuHanuu act m 0aCt Mo3BOJSET 3ampalivBaTh
WJIM YCTaHABJIMBATH (JT0O0 U TO U Ipyroe) AeHCTBHS CUTHAIY.

CrpykTypa sigaction comepkuT clieIyronie mapamMeTph:

o void (*sa_handler)() — Bo3Bpamaer agpec MaHUIYJIATOpa
CUTHAJIa WJIM JCWCTBUS JJIsl HEMONYyYeHHOTO CHTHaNa, JeicTBuUe-
00paboTuuk.

e void (*sa_sigaction) (int signo, siginfo t *info, void
*other) — Bo3Bpaiaer agpec MaHUITYJISITOpa CUTHAJIA WK ACHCTBUS
JUISL TIOJTY9E€HHOTO CUTHAA.

e sigset_t sa_mask — nononHUTENbHAs YCTAaHOBKA CUTHAJIOB
Uil u3onupoBaHusi (OJOKupoBaHMs) (YHKUHMH, YJIABIMBAIOLIMX
CUTHAJ B TCUCHUE UCTIOTHEHHS
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e int sa flags — cmenumaneHble ¢uarn, A TOTO, YTOOBI
BIUATH Ha AelicTBhe curHana. J1o nBa ¢umara: SA NOCLDSTOP u
SA_SIGINFO.

= SA NOCLDSTOP ucnons3yeTcs TONbKO KOTJa CUTHAI
apnsiercst pouepHuM (SIGCHLD). Cucrema He cozgaer
JOYEePHUH  CHTHAJ ~ BHYTPH  POIUTENBCKOTO,  OH
ocranaBiuBaercs yepe3 SIGSTOP.

= SA_SIGINFO coo6maer Neutrino mocraButh B ouepenb
tekymuii curHan. Ecim ycranosien ¢uar SA_SIGINFO,
CHTHAJIBI CTaBSITCSI B OUepeNlb M BCE TIEPEIAIOTCS B MOPSIKE
OYEPETHOCTH.

JloGaBieHne curHana Ha YCTaHOBKY:

#include <signal.h>

int sigaddset( sigset t *set,
int signo );

Oyukuus sigaddset() — nobasmseT Signo B Set o ykasaTestro.
IMpucBoenne curnana Habopy. Sigaddset() Bosspamiaer — 0, mpu
yIa4yHOM UCIIOJHCHHUY; -1, B Cllyyae OIIMOKH;

Oyuxrms sigemptyset() — obHyneHre Habopa CUTHAIOB

#include <signal.h>
int sigemptyset( sigset t *set );

Bo3sspamaer — 0, NPy yIadyHOM WCIOJHEHHHW; -1, B
CIydae OITHOKH.

Ilnan BeIMOTHEHUSI

1. MopudunupoBars MporpamMmy, CO3JaHHYIO B TpeThei
nmabopaTopHO# paboTe, Tak YTOOBI B KIIMEHTE paboTaiu JBa TaiMepa
C pa3HON NepHOJUYHOCTHIO, Hampumep. 3 u 4,44 cexyHasl. llpu
cpabaThIBaHUH KaXKAOTO TaiiMepa cepBepy MOochUIascsi Obl CUTHAM C
HOMEPOM CHTHaJIa TaliMepa.

2. 3ammMra TNPOrpaMMHOTO KOJA, BBIMOJHEHHOTO BXOJE
1abopaTOPHOH padOTHL.
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2.5 JIaGopaTopHas padoTa «YnpapjeHue
BU3YAJIbHBIMM KOMIIOHEHTAMHU B cpeje pa3padoTku
nporpamm Photon Application Builder B OC QNX»

Hean padoTsl

O3HaKOMJIEHHE CO CpeAoil BU3yallbHOW pa3paboTKH MporpamMmm
" moctpoeHue mpobOHoro mpuioxkenus B Phab (Photon Application
Builder).

®opmMa npoBeAeHUA
BrinonHeHre HHANBUYAIIBHOTO 3aJaHUSL.

®opma 0TUETHOCTH
3ammWTa NPENOCTABICHHOTO Ha TIPOBEPKYy OT4eTa O
BBITIOJTHEHUH JTA00PATOPHOH paOOTHI.

Teopernyeckue 0CHOBBI

Onsi  3amycka cpeabl Phab  nHeoOxomumo  BbIOpaTh
Launch=>Development=>Phab.

[locne 3amycka uaem B MyHKTHI MeHo File=>New u B okHe
JManora BeIOMpaeM THUIl HpoekTa. Jlamee coxpaHseM MPOEKT IOJ
HEKOTOPBIM UMEHEM B CBOEH JOMAIIHEN TUPEKTOPUU

Komnuasinusi, KoMnoHoBKa M 3amyck. OCYIIECTBISIOTCS
CIIeTyIoIIHM 00pazoM:

1. Application=>Generate;

2. BriOpath maTdopmy gec;

3. BriOpats Make — cozaHue UCTIOTHAEMOTO MOJTYJIS;

4. Bwiopate Run — 3ammyck npuioxeHus..

3amyctuTe  NPWIOKEHHWE W3  TEPMUHAIBHOTO  pEeKHMa
He3aBUCHMO OT Phab.

Hus Toro, 4ro OBl y3HAaTh Kakue OOBEKTHI, (YHKIHHA U
COOOMICHUSI  HEOOXOAUMBI  JUIsI  TOCTPOSHUS  TIPIIOKCHHUS,
ucnonp3dyiite Launch=>HelpViewer. KitoueBbIM CJI0BOM MOXKET
CITy>KUTb «widget».

KomnionoBka ¢opmbi:
Uto0b! co3aaTh pabouyto GopMy C MOJSIMHU BBOAA U KHOIIKOM,
HY)KHO CJIEJIaTh CIEAYIOLIee:
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5. Pa3sMecTHTh 2IeMEHTHI Ha opMe.
6. 3anaTh UM YHUKaJIbHBIC UMEHA.
7. Co3pmath JieiicTBUE HA HAXKATHE KHOTIKH:

a. JlaTb ¥MA KOMOHJIMPYEMOMY MOAYIIO, B KOTOPOM
Oyzet HaxoAuThCs 00pabOTUYMK KHOTIKH.

b. IIpuMeHUTH HACTPOIKH.

c. Co3nmaTb HOBBII MOITYJIb.
8. Hamucanwue o0paboTunka KHOTIKH JIETIAr0TCS
HETIOCPE/ICTBEHHO B CO3/IaHHOM MOJIYJIE.

DOyHKIUH, HCIOJIB3yeMble 1JIs1 pa00ThI C COOOIIeHUSIMU:

PtGetResource//B3sTh naHHBIC 1O PECypcy W3 KOMIIOHEHTHI
(bopMbI, HaTIpEMep, U3 MOJIS ISl BBOJIA TEKCTA U3bATH CaM TEKCT.

#define PtGetResource( widget, type, value, len) ...

widget — Ha3BaHue pecypca (B JTaHHOM Cllydae — Ha3BaHHE
HOJIsl, KOMIIOHEHTBI, B KOTOPYIO BBOJAUTCSI COOOLICHHE, TIOCHLIIAeMOE
KJIMEHTOM CEepBEpPY);

type — tun pecypca, Hampumep Pt ARG COLOR,
Pt_ARG_TXT.

value — azpec, TO eCcTh Kyaa OTIPABIATh COOOIIEHHE, 00 B
KaKyo MepeMEHHYO 3aIHicaTh.

len — ompenensiercss B 3aBUCUMOCTH OT THUIIAa Pecypca, 37ecCh
ATO JJIMHA TTOCHUIAEMOTO COOOICHHSI.

Jiist Toro, 94TOOBI B3SITh TEKCT, OCIAHHBIN CEPBEPOM KIIMEHTY
B OTBET Ha €ro COOOIICHHE, U TIOMECTUTh B OKHO PEIaKTHPOBAHHUS
BBOJIa, HEOOXOJMMO HCIIOJIb30BaTh PYHKIIHIO

SetResource//ycraHoBuTh pecypc Ui JAHHOTO 3JeMEHTa
(dopmbl (HanpuMep, AJ1s1 TOJIs1 BBOJA TEKCTA)

#define PtSetResource( widget, type, value, len) ...

IIpumep:
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PtWidget_t *widget;

PtSetResource( widget, Pt ARG_FILL_COLOR, Pg_BLUE, 0

O6e ¢yHkIuM Bo3BpamiaT 3Hadenne () mpu ynadHoi padbore
Y -1 Ipy BO3HUKHOBEHUH OLITHOKH.

IlinaH BbINOJIHEHUSA

1. Tloctpouts mnpoOHbie npunoxeHus B Phab (Photon
Application Builder).

Co3maTh  KIMEHTCKOE  TNPWIOKEHHE,  HCIOJb3YHOLIee
rpaduyeckuii mHTepdeiic: 2 moys JUIs BBOJAA TEKCTa W KHOIKA
OTIpPaBKH COOOIIEHHUA. DTO TPWIOKEHHE IOHKHO MOJy4aTh OT
MOJIb30BATEIIl TEKCT Yepe3 IoJIe BBOAA M OTIPABISTH €ro IO
Ha)KaTHIO KHOIIKH CEPBEPY B BUIE COOOIICHUS.

CepBep [IOJDKEH MoONy4yaTh COOOIIEHHWE W OTBEYaThb POBHO
yepes 4,75 CeKyHBL.

OtBeTHOE cOOOLICHNE cepBepa JOKHO MPUXOAUTH BO BTOPOE
noJie GopMBl.

2. 3ammra MPOrpaMMHOTO KOJIa, BBIMIOJIHEHHOTO B XOJIE
nabopaTOpHOH padOTHL.

2.6 JlabopaTopHnasi pa6ora «Co3znanue
M0JIb30BaTeIbCKUX MPUJIOKEHUI € YUeTOM PeaibHOT0
BpeMmeHu B OC QNX»

ean padoTsl
OcwMmebicnienne 3HaHui 0 Mexanu3max u pecypcax OC QNX u ¢

MOJIY4YCHUC IOONOJHUTCIIBHOI'O OIbITa IMPOrpaMMHUPOBAHUA B CPCAC
OC QNIX.

®opma npoBegeHHA
BrinonHenne nHAMBUYaIbHOTO 33 JaHUSL.

(I)opMa OTYETHOCTH
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3amyTa MPEeNOCTaBICHHOTO Ha MPOBEPKY OT4YEeTa O
BBITIOJTHCHHH JTa00OPaTOPHOM pabOTHI.

TeopeTnyeckne OCHOBBI

B 3aBucuMocTH OT BapuaHTa 3aJaHus JOMOJHHUTEILHBIE
TEOPETUYECKHE OCHOBBI MOXHO TOJYYHTh, HWCIONB3YS CHUCTEMY
nomomt QNX, koTopasi BKJIIOUaeT Kak omucaHue (QyHKIHMOHANIA
OTICPAIMOHHON CHCTEMBI, TaK M OINHUCAHWE (QYHKIMOHANA CpeIbl
pa3paboTKH.

Il1aH BbINOJHEHUS

Brmmonauth 3amanue cornacHo Bamero Bapuanta (Bapuant
JIOJKEH OBITh COTJIACOBAH C MPENoaBaTeieM).

3amura NOpPOrpaMMHOrO KOJAA, BBIIOJHEHHOIO B  XOZE
mabopaTopHOM paboTHI.

Bapuanrsl
Bapuanrt 1. Cuctema 6e3011acHOCTH JIETAaTEILHOIO anmnapaTa

Onucanue: Cucrema JODKHA CIEAWTh 3a TEMIIEpaTypoi
HOCOBOW 4acTH, IEpeHEN KPOMKH JIEBOTO U IIPAaBOro Kpbuia. Beero
TPpU JaTuuka TeMOeparypbl. JlaT4Mk HOCOBOM 4YacTH JIOJDKEH
omnpamuBatbes ¢ yactoroil 4I'm, matuuku kpeuibeB - 2I'n. JlaTumk
BO3BpALLAET 3HaYEHUE Temneparypsl B auanazone 0..65535K.

3amanue: Hammcate mporpaMMbl cepBepa, MOAETHPYIOIINE
JaTYMKK M KIMEHTa - cucTeMbl Oe3omacHocTu. IlycTs 3HaueHHs
TEMIIEpaTypbl HM3MEHSAIOTCA 10 3aKOHY KocHuHyca (B ciy4ae
OTCYTCTBHS OWMOIMOTEKH TPUTOHOMETPHUYECKHX (YHKIWH, CIIEAyeT
peanu3oBaTh QYHKIHIO KOCHHYCa C IOMOIIBIO Pa3jIoKeHUs psaaa) B
33JJaHHOM JHaIla3oHe.

ITporpamMmMa-KJIMEHT J0JIKHA OCYILECTBIISAThH OIIPOC CEPBEPOB U
BBIBOAMTH HA HKpaH 3HAYEHUE TEeMIIEpaTypbl B IIECTh CTOJOIOB
(BpemeHHast OTMeTKa, Temneparypa). [IpeaycMoTpeTb BO3MOXHOCTD
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OTKa3a IaT4nKa, KIMEHT HE JOJDKEH IIPH 3TOM OJIOKHMPOBATHCS.
BmecTo oTka3aBmiero 1aT4uka B CTOJIOIE TOJKHA BBIBOJUTHCS -1.

[Ipu 3amycke HOMKHO OBITH TPH Mpoliecca cepBepa U OJIUH
MPOIEeCC KJINEHT.

CMmozmennpoBaTh OTKa3 AaTYMKa MOKHO IIyT€M YHHUYTOKCHHS
OQHOTO WIM HecKompkux mporeccos-cepsepoB (Kill). Tarumk
CUMTAETCS MOTEPSHHBIM, €CJI OH HE OTBETHJI HA JIBa ONPOCa MOAPS.
Ho pmartymk MoXKeT BOCCTAaHOBHTH CBOIO pabory. Mopenmupyercs
3aIlyCKOM ITpoIIecca-cepBepa.

Onuuu: 3HavYeHUs TeMIepaTypbl BBIBOISTCS — pa3HBIMH
IBCTAaMH B 3aBUCUMOCTHU OT AMWAIIa30Ha TEMIICPATYyPHI.

0-256 - dmoneroBbIit

257-512 - cunuit

.. - 65535 - xpacHsbIit
Bapuanr 2. ba3oast cTaHIust COTOBOM CBSI3U

Onucanme: llpomecca MomenmupyloT 0a30BBIE  CTaHIIUU
coroBoii cBsm3u (BCC). Cranmus «Bemer» He Oomee 64
TEPMUHAIBHBIX YCTPOMCTB MOOHIBHBIX TeiedoHoB (MT).

Kaxnsit MT peructpupyercas Ha bCC. Monenupyromuit
MpOLIeCC TPU 3aMyCKe OMOBEUIAeT CTAaHIMI0 O HOMEpPE CBOETrO
mporiecca W HoMepe TenedoHa. DTO TOKa HE BBI3OB, 3TO -
peructpauusi.

[Tpu Be130Be Bh3bBaromuit MT nomken coobmut BCC Homep
BbI3bIBaeMOro aboHeHTa. CTaHIMs WINET JAaHHBI HOMEp Cpeau
3apErHCTPUPOBAHHBIX, €CIM TaKOBOW HAXOAWTCA, TO CTaHIMA
pasperiaeT nepeaaBaTh JaHHbIE.

3amanume: Hammcate mporpammser cepBepa-bCC u kimmenTta-
MT. Kiaument nomkeH ys3HaBaTh Homep mpouecca bCC uepes
mpocTpaHcTBO MMeH (cM. pykoBoacTBo mo QNX/Neutrino). [anee
KIIMCHT OTHPAaBJIACT HUMITYJIBC (I/I.HI/I napy HUMITYJIBCOB
MOCJIEI0BAaTENIbHO) B KOTOPBIX OMOBEIIAET CEPBEP O HOMEPE CBOETO
mnpoiecca 1 Homepe TenedoHa. BBI30B ocylecTBIsIETCS] HUMITYIbCOM
cnenuagbHoro ¢opMarta (ONpeaeauTh CaMOCTOSTENbHO). [Io aTomy
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BBI30BY CEpBEpP OTHICKMBAET aOOHEHTa M OPraHHU3yeT KaHal CBS3U
MeX1y a0OHEHTaMH.

[lo okoHYaHUU CBSI3U CTaHLUA JAODKHA ONPENETUTh, CKOJIBKO
MIpOJI0JDKaJCs ceaHc. B cioydae ecnu melTaeTcst 3aperucTpUpOBaThCS
65-p1ii mo cuery MT. To cepBep JODKEH  OTBETHTH
COOTBETCTBYIOLUM MUMIYJIbCOM, 10 KoTopoMy MT «moiimer», 4yTo B
JOCTYTIE OTKa3aHOo.

BapuanT 3. CereBoif MOpcKoi 00

Onwucanue: Jlns wrpel B MOPCKOH OOif, 3amycKaroTcs IBE
MPOTPaMMBI, KOTOpbIE TMPEICTABISIOT COO0OW rpaduyueckue OKHA C
JIBYMSI MaTpuUlaMu-TIONsIMU 5X5. OIHO MOJie MPOTHBHHUKA, APYTroe
cBoe. B OKkHe ecThb KHONKHM, HaKaTHE€ Ha KOTOPHIC pPEaU3yloT
(GYHKLIMHM: TOIKIIOUUTBCS K CEpBEPY, paccTaBUTh KopalOiu mepen
6oeMm (mo mATH Kopabieil Ha Toje), HadaTh UTpy, caarkes. llocie
Hayaja Wrpbl IOJIb30BATENH MOOYEPEAHO [IENIal0 BBICTPENbI 10
MOJISIM Bpara, Kak TOJIBKO, y KOro-iu0o0 MOTOIUIEHBI Bce KOpabdiu,
BBIIaeTCs COOOIeHne, 9To 00if 3aKOHYeH: BBl pouTpai/BeIMrpaIi.

3aganne: Hamumcarth KOHCONBHOE IPUIIOKEHUE-CEPBEP H
OKOHHOE TpuioxeHue-kiaueHT. CepBep KaeT, Korgja K Hel
HNOAKIIOYaThCs JBa KJIMeHTa. Jlajgee cepBep OXKHIaeT, Korna
KIMEHTBI MPOMHHUIIMAIM3UPYIOT CBOM UTPOBBIE TIOJIS, HHPOPMAIUS O
pacnoiiokeHUu  KopaOiieil  XpaHutbcsi Ha  cepsepe. Ilocie
VMHHIMAIA3AIMN CBOUX UTPOBBIX IOJIEH, JII0O0H U3 KIIMEHTOB MOXKET
HocJIaTh CepBepy CHUrHal o Hawaige urpsl. CepBep CilydaiHBIM
00pa3om, BEIOMpaeT UrpoKa, KOTOPBI HAYMHAET MIEPBBINA X0/, Jajee
UAeT urpa mno npaBwiaM Mopckoro ©6os. CepBep moiydaer
WHPOPMAIIMIO O BBICTpEJie, NPOBEPSIET €ro pPe3yNbTATUBHOCTh H
OTBEYAeT KJIIMEHTaM, KOTOPHIE JIENAI0T OTMETKY B OKHE Ha HUTPOBOM
nosnie. Ecim y kakoro-nn0o KiIMeHTa MOTOIUIEHBI BcE€ KOpaOiH, TO
cepBep NpeKpallaeT Urpy U BBLIAET COOOLICHNE O pe3yibTaTe UTPHI
KITUCHTaM.

Ilocne okoH4YaHust Wrpbel KJIMEHTHl MOTYT BHOBb 0€3
nepesanycka IporpaMMbl HadyaTb UIPY, HPOMHUIMAIM3UPOBAB
WUTPOBBIC TOJISL.
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Bapuanrt 4. CereBble KPECTHUKH-HOJIHUKH

Onwucanue: [[st UTPBl B KPECTUKU-HOJIMKH, 3aIyCKAIOTCS JBE
MIPOTpaMMBI, KOTOPBIC TPEACTABISIOT cO00W TpadyHuecKue OKHa C
matpurieit 3x3. B OKkHe ecTh KHOIKHM, Ha)kaTHE Ha KOTOPHIE
peaM3yIOT (DYHKIMU: TIOAKIIOYUTRCS K CEpBEpy, HadaThb HWIpY,
cnatbesl. [locnme Havyanma Wrpbl TOJH30BATENH MOOUYEPEITHO JIEIAI0
XOJIbl, KaK TOJBKO, KTO-THOO MPOUTPAII, BBIJAETCS COOOINEHHE, YTO
Wrpa 3aKOH4YCHA: BbI Mpourpaiu/BeIurpaiy.

3aganue: Hamucath KOHCOJIBHOE MNPUIOKEHUE-CEPBEP U
OKOHHOE TpuioxkeHue-kineHT. CepBep KAeT, Korga K He
MOJKIIIOYaThCsl JBa KiaueHTta. [lanee cepBep ciydailHBIM 00pasom,
BEIOMpaeT UrpoKa, KOTOPBIH HAUWHAET MEePBBIA X0/ U ero CUMBOI (X
nnu 0), nanee uaeT urpa no oObIYHBIM IpaBuiaM. CepBep MOIydaeT
WHPOPMALIUIO 0 XOJIe, IPOBEPSIET €ro Pe3yIbTaTUBHOCTD H OTBEYAET
KJIMEHTaM, KOTOpbIE IENar0T OTMETKY B OKHE Ha WIPOBOM IIOJIE.
Ecnu xakoii-mubo KIMEHT BBIUIPAJl, TO CEpPBEP MIPEKpallaeT Urpy u
BBIJIa€T COOOLICHNE O PE3yIbTaTe UIPhl KIIMEHTaM.

[locne okoHuUaHMS WIpPHl KIMEHTBI MOTYT BHOBBH 0e3
nepe3amycka IporpaMMbl Ha4aTh UIPY.

Bapmuanr 5. bankomMar

Omnucanue: Ilonp3oBaTens OaHKOMaTa MOXKET, Yepe3 OaHKOMaT
WACHTU(QHUIIMPOBATBCS, OCMOTPETh  CBOW  CUET,  TOJYYUThH
uHpOpMaIuio 00 omepanusx ¢ HUM (TIONOJHEHHE WM H3bATHE
JICHET), CHATh JEHbI'M WX TIEPEBECTH HA IPYTOH CUET.

3aganue: Hammcarh  KOHCOJBHOE — MPHIIOKEHHE-CEPBEP,
UCTIONHAIOIIEE PpOJib 0OaHKa, W OKOHHOE MPUIOKEHUC-KIHCHT,
UCTIONHSAIONIee posib OaHkomata. Ha cepBepe XpaHUThCS TepeucHb
CUETOB KJIMEHTOB, WX IIAPOJIM, KOJHYECTBO JEHEr M IOCIIETHHE
necath  omepaunuid. [IpuiokeHWe  KJIHEHT HMMEET  OKOHHBIH
uHTEpdeiic, yepe3 KOTOPBIN CepBepy MOCHIIAIOTCS 3aPOCHL.
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Bapuanrt 6. udopmanronHas cucrteMa «BIOope»

Onucanue: IlpenaBapuTenpHBId  MOACYET  TOJNOCOB 32
KaHAUOATOB. UMCIIO TOJIOCOB HA KaKIOM M3 5-X W30MpaTeNnbHBIX
IIyHKTaxX MIOCTETIEHHO YBEJINYHUBACTCH. LentpuzOupkom,
OIIpalIMBaeT M30MpaTeNlbHble IYHKTHl W BBIBOAUT PE3yJbTaT IO
KaXI0MYy W3 KaHaunaToB. Ha skpaHe m3o0paxkaioTcsi KaHAMIATH U
KOJI-BO T'OJIOCOB IO KaxkaoMy 13 Hux. Ecin y nmepsoro Oosblie Bcero
roJ0COB, TO OH PHUCYETCsS BBIIIE Ipyrux (HE IO pocTy, a IIo
pPacHOJOKEHUIO Ha DJKpaHe); €ClU y TPEThero KOJIBO TOJOCOB
MEHBIIIE BCEX, TO OH PUCYETCS HIXKE BCEX; COOTBETCTBEHHO BTOPOM
BBIILIE TPETHETO, HO HIKE MEPBOro. Bee KaHAMIaThI pa3HbIX L[BETOB.

3amanue: HammcaTe  KOHCONBHOE — NPHIIOKEHHE-CEPBED,
WCTIONHSIONIEe POJNb  W30MpPaTeNbHOTO y4YacTKa, © OKOHHOE
MIPIITIOKEHUE-KIIMEHT, HCTIONHSAoMIee poitb LlerTpusoupkoma. Yncmo
rOJIOCOB HAa CepBEepax, pacTeT Mo Taiimepy. KimeHT, Takxke Mo
TaliMepy, ONpPaIMBAET CEPBEPA.

Bapuant 7. OOMeH COOOIIEHUSIMU CO CITyTHUKOM

Onwucanue: B okHE MPUIOkKEHNS HAPUCOBAHA IUIaHETA, BOKPYT
HEe BpalllaeTCsl CIIyTHUK, B [10JI€ OKHA 3a/1a€TCs CEKTOpP KOHTAKTa CO
cnyTHuKOM. Korjma coyTHHK 3aXOAWT B CEKTOp OOIIEHUS OH
HA4YMHAET MOChIIaTh CUTHANI O TOTOBHOCTHU K 0OmIeHuI0. Ecin B okHe
HaxaTb KHONKY «Ompoc CIyTHHKa» CIYTHHK BEpPHET CBOH
KOOpJWHATHI, KOTOpBIE OTOOpa3siTcs B OKHe. EcnM CHyTHHK,
HAXOJUTCS BHE CEKTOpa KOHTAKTa, TO AaHHas QYHKIMS HE JOCTYITHA.

3ajanue: Hamucate  KOHCONBHOE — IIPUIIOKEHHE-CEPBED,
WCTIONHSIONIEEe POJIb CIYTHUKA, M OKOHHOE IPHIOKEHHE-KINEeHT,
UCTIONHSAIONIEE POJIb OKHA HA CTaHUMM HaOmroaeHus. KoopauHatel
CIIyTHHKAa HM3MEHAIOTCA HEMOCPEACTBEHHO Ha CEpBEpe, a KIMEHT UX
MOCTOSHHO ompamuBaeT. llpoBepsier Ha BXOXAEHHWE B CEKTOp H
0ToOpaXkaeT CIyTHUK Ha IKpaHe.
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Bapuant 8. PeanuzoBats YAT aiist monb3oBaTesei.

Omnucanue: Ilpu 3amycke uaTa, MPOUCXOOUT PETHCTPALHS
MOJIb30BATEIS, TIOCJIE COSAMHEHHS C CEPBEPOM, B OKHE MPUIIOKEHUS,
MOKa3bIBaeTCsl CIHUCOK IOJIb30BaTelie 4dara. B mporpamme Takke
MMEIOT JIBa crocoba 1Mo OOMEeHY COOOMICHHWSMH: ITyOJMIHBII
(mocnaTh cooOlIeHue BCeM MOJb30BATENSAM) U TIPUBATHBIN (IIOCTATh
COO0O0IIIEHNE TOIFKO KOHKPETHOMY TTOJIB30BATEINIO).

3amanme: HammcaTh KOHCOJBHOE TNPHIIOKEHUE-CEPBEP U
OKOHHOE TPWJIOKEHHEe-KINEeHT. KIMEeHT — 3TO0 HemocpeICcTBEHHO
mporpamma YAT, a cepBep — mporpamMma, KOTopasi XpaHHT CITHCOK,
MPUCOSAMHUBIINXCS Moyib3oBaTenied ux ID. Kiment dopmupyer
cooOieHue, cocrosimee M3 Tuna (MyOJIMYHOE WU TPUBATHOE),
MMEHHU TIONIb30BaTeNlsd (eCiaM COOOIIeHNe TIPUBAaTHOE) W TEKCTa
cooOmeHus. [lamee KIMEHT OTIPaBIsIET COOOIIEHUE CEpBepYy.
CepBep mnepenpasiseT 3TO COOOIICHUE MM KOHKPETHOMY KIHECHTY
Wi BceM monb3oBarensiM. CooOIeHnss B 3aBUCUMOCTH OT THIIA,
pacKpamuBalOTCsS B pa3HBId 1BET (TOCTAaHHBIE WM TIPUHSATHIE,
MPUBATHBIE WK MYOJINYHBIE).

Bapuant 9. MOHUTOPHUHT COCTOSIHUSA JOMEHHOU MEYN

Omnucanue: [Ipu cTpouTenbCTBE JOMEHHON MEYH B €€ CTCHKH
3aKiIaAbIBalOTCS  TepMonaartuukd. Kommblorep ¢ 3aJaHHOM
MEPUOJUYHOCTBIO  ONPAIIMBAET JSTU JaTYMKU U CIEAUT 34
COCTOSIHUEM CTEHOK Iieuu. B ciydae mporopaHusi CTEHKH I€YHd
BBIJIA€TCS] CUTHAJ TPEBOTH.

3amanue: Hamucarh KOHCOJNBHOE NPUJIOKEHHE-CEPBEpP U
OKOHHOE TIpHIIOKeHHE-KIIMeHT. CepBep UCIONHIET Pojib JaTdnka. B
HEM B CIICIUAIBHON MEePEeMEHHOW XpaHUTCS WHGOpMAIUs O JUIHHE
tepmoaatuuka. C OmpenencHHbIM HWHTEPBAJIOM BpPEMEHU HJIMHA
TepMOJaTIYNKa YMEHbIaeTcsi. KITMeHT — 3TO OKOHHOE MPUIIOKCHHUE,
B KOTOPOM HApUCOBaH IUIaH TME€Yd C YCTAaHOBJICHHBIMHU
TepMojaTunkaMu. KIMEHT ompammBaeT aaTYMKu/cepBepa 00 UX
miHe. M oToOpaxkaer mojydeHHy0 HHPOpMaIHMi0 Ha 3kpaHe. Eciu
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uHA naTtduka B npeaenax 71-100%, To oH oToOpaXkaeTcs 3eIeHbIM
uBeroM. Ecmm mHa pgatamka B mpenmenax 31-70%, To oH
oToOpakaercs )enThIM 1BeToM. Ecnu yinHa natyuka B npeaenax 1-
30%, To OoH oTOOpakaeTcs KpacHbIM IBeToM. Eciu juiMHa natyuka
nocturna 15%, To Ha KpaH BbIIaeTCsl KPaCHOE OKHO C COOOIIEHHEM
00 ormacHOCTH.

B xnuente Takke OTOOpaXKAlOTCS W CaMU 3HAUCHUS JUIMH
JATYNKOB.

KnueHT MoxeT paboTaTh C HE3aBUCHMBIM KOJIUYECTBOM
JATYNKOB.

Bapuanrt 10. YnpasieHue nojaetom

Onwucanue: Jlucrerdyepckas CTaHIUS YIOPaBICHHUS IOJIETaMU
Ha 3eMJIe BeJeT MOHUTOPHUHT 3a IT0JIETAMH CaMOJIETOB ¢ 3eMiH. OIuH
pa3 B CeKyHIy ONpalluBasi cCaMOoJIeThl 00 UX KOOPJAMHATAX U BBICOTE.
Ecmu camorneTsl HaxonsTcs B OMAcHOM OJHM30CTH, TO IUCIIETYEP
MOKET MOJAaTh CaMOJIETy KOMaHAy 00 H3MEHEHUM HalpaBlICHUS
nBwkeHus. Eciam aucnerdep He mopjan KOMaHAy o0 H3MEHEHUH
MOJIETa, TO MOKET MTPOM3OUTH aBUAKATACTPOda.

3amanne: Hamucarp KOHCONBHOE TPHUIIOKEHHE-CEPBEP U
OKOHHOE TMpuoXKeHue-kiueHt. CepBep — 3TO CamoJIeThl, IPH
MEPBOM 3allyCKe Yy cepBepa FeHEepHUpYeTcs clydaiiHas KOOpAuHATa U
BBICOTA 30HBI OOCTYXHMBaHUS JUCHeT4YepCckoil cranmnuu. [lanee
TeHEepUPYETCS HampaBlieHHE TMoyieTa (TOYKa C KOOpPJMHATAMH Ha
Kparo  30HBI  obcmyxuBaHms).  CamoileT  MEHSET  CBOE
MECTOTIOJIOKEHHE BJIOJIb HalpaBleHus mosieTa. KimeHT — 23710
JUCTIETUEPCKast CTAHIUS, B KOTOPOH HJET OTOOpaKEeHHE TUIOCKOCTH
mojieTa BIOJb 3€MJIM M IUIOCKOCTH C pa3pe3oM BBICOT. Ecnu
CaMOJICThl HAXOATCS B OMACHOM OJM30CTH, TO OHM OKPAIIMBAIOTCS B
JKENThIA 1BET. Eciau mNpou3onuio CTONKHOBEHHE, TO OHH
OKPAITNBAIOTCS B KPACHBIN IIBET, U CEPBEPa CAMOJICTOB IOTABIINX B
aBapuIo 3aBepIIaroT padory.
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3 MeToauyeckne yKazaHus
K CAMOCTOSITeJIbHOM padoTe

3.1 O0mme moJ1oKeHus

Hensimu CaMOCTOATENbHOU paboThI SIBJISIETCA
cUCcTeMaTh3alysl, pacllMpeHue M 3aKpeIUIeHHEe TeOPETUYECKUX
3HaHWH, NPUOOPETEHHE HABBIKOB - HAYYHO-HUCCIICAOBATEIBCKOH U
IIPOU3BOJCTBEHHO-TEXHOJIIOTUUECKON AEATEIbHOCTH.

CamocrosiTensHass paboTa 1o  aucuuiuiuHe  «CHCTEMBI
pC€ajIbHOT0O BPEMCHMU» BKIIIOYACT CICAYIOIIMUE BUIAbI AKTHUBHOCTHU
CTYZAEHTA:

e npopaboTKa JEKIHOHHOIO MaTepHana;

e m3ydyeHHe TeM (BOMPOCOB) TEOPETHYECKOW  YacTh
JUCLUIUTMHBI, BHIHECEHHBIX [T CAMOCTOSITEIbHOM TOArOTOBKHY;

® TIOJTOTOBKA K TaOOpaTopHBIM paboTam,;

® TIOJTrOTOBKA K DK3aMEHY.

3.2 IIpopa6oTKa JIEKHIHOHHOT0 MaTepHaJia

O mpopaboTKM  JIEKIIMOHHOTO —MaTepualia CTyJeHTaMm
PEKOMEH TyeTCSl BOCIIOIB30BaThCSl KOHCIIEKTOM, COITOCTABUTh 3aITUCH
KOHCIIEKTa C COOTBETCTBYIOIUIMMH pasfeiaMH METOANYECKOTo
mocooust [1]. ILlemecooOpa3Ho 03HAKOMHTBECS ¢ WH(MOpMAIUEH,
MPEJICTABICHHOW B (hailax, CoAepKalUuX MPE3CHTANNUN JICKIHA,
MpenocTaBsieMbIX npenojasareneM. st npopaboTKu JEKIMOHHOTO
MaTepuaa CTYZACHTaM, MIOMUMO KOHCIIEKTOB JIEKIMH,
PEKOMEHIYIOTCS  CJEAYIOIIME  TJIaBbl  Y4eOHO-METOIMYECKOTO
noco6wus [ 1] mo pazmenam Kypca:

I'maBa 1: BseneHune B CHCTEMBI pEalbHOTO BPEMEHHU
(BBemenre B cuCTEMbI peajbHOr0 BpeMmeHH. Omnpe/eseHusl CHCTeM
peanbHOr0 BpemeHH. OOacTH TPUMEHEHUS W BBIUMCIHTEIHHBIE
mwiargpopmel  CPB. Opranmzanus cucreM peanbHOTO BPEMEHH.
TunuuHOE CTPOEHME CHCTEM pealbHOTO BpPEMEHH. 3ajaud,
pemraeMble B CHCTEMax peajbHOrO BpPEMEHH. ApPXUTEKTypa
MPWIOKEHUH  CHCTEM  pEaJlbHOTO  BPEMEHH € YYeTOM
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npeackazyeMocT. [IpOeKTHPOBAHHE CHCTEM YKECTKOTO PEaibHOTro
BpPEMEHH).

I'maBa 2: ABTOMaTH3MpPOBAaHHBIE CHCTEMBl YIPAaBJICHUS
TeXHOJNOoruueckumu npoueccamu (Dtamel  pasButust  ACYTIL
HaznaueHne KOMIIOHEHTOB CHCTEM KOHTPOISI W YIpPAaBJICHUS.
OynknnonansHeie Bo3MokHOCTH SCADA-cuctem. KonTposepsr.
TexHomornyecknue S3bIKA TMPOrPAMMHUPOBAHHUS KOHTPOJJIEPOB IO
craumapty IEC 1131.3).

I'maBa 3: Opranmzaius ONEpariOHHBIX CHCTEM peaabHOTO
Bpemenn (DynkimonaneHbie TpeboBanus OCPB. Apxutektypbl
noctpoerust OCPB. Paznenenune OCPB 1o criocoOy pa3paboTku).

I'maBa 4: Cranmaptet Ha OCPB (SCEPTRE. POSIX. DO-
178B. ARINC-653. OSEK).

I'maa 5: O630p OCPB (Knaccudpukarms OCPB B
3aBUCUMOCTH OT MpPOHCXOXkIeHHUsS. CHCTEMbl HA OCHOBE OOBIYHBIX
OC. Camocrositenbabie OCPB. CreranusupoBanusie OCPB).

I'maBa 6: Mukposapo OC QNX Neutrino (IToroxku u

MPOLIECCHI. MexaHu3Mbl CUHXPOHU3ALIMH. Mex3zanauHoe
B3aUMOJICUCTBUE. VYnpasnenue TaliMepoM. CereBoe
B3aMMO/IeHiCTBUE. IlepBuunas o0paboTka MpephIBaHUM.

Jumarnoctuyeckast BEpCUsl MUKPOSIPA).

I'maBa7: AAMUHUCTpaTOp TPOLECCOB U  YIpaBieHHUE
pecypcamu B OC QNX (Ympamnenuwe mpomeccamu. OOpaboTka
MpepbIBaHUNA. AJIMUHHUCTpPATOpBl pecypcoB. DalloBble CHUCTEMBI.
WNucramnsuuonnsle nakeTsl. CuMmBonbHBIE ycTpoiicTBa. (CereBast
nmoncuctema. Texuomorust JumpGate. I'padudeckuii mHTEpdEiic
TI0JTH30BATEISI ).

[pu nzyuennn yuebHO-MeTOANYECKOTO Mocoowus [ 1] cTyneHTy
PEKOMEHyeTCSl ~ CaMOCTOSITENIbHO ~ OTBETHTh  Ha  BOIIPOCHI,
NpUBOJIUMBIE B  KOHIIE  KaXJOW TiaBbl. PexoMeHayeTcs
chOpMYJIUPOBaTh BOMPOCHI TPENOAABATENI0 W 3a1aTh WX JHOO
MOCPEJICTBOM 3JIEKTPOHHOM 00pa3oBaTeNIbHOW Cpeabl By3a, JHOO
nepe] Ha4yaaoM CIEAYIOUIEH JEKIUH.

3.3 IloaroroBka K J1a0OpaTOpHBLIM padoTam

Jus moaroroBkn k nabopatopHbiM pabotam «Co3maHue
MPOLIECCOB B CHCTEMax peajbHoro BpemeHu Ha ocHoBe OC QNX»
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CTyIeHTaM HeOOXOIMMO U3Y4uTh paszaei 7.1 yueOonoro mocobust [1]
Y IyHKT 2.1 TaHHBIX METOINYECKIX yKa3aHHM.

Hns moarotoBku K JabopatopHbiM pabotam «CoznaHue
MOTOKOB B CHCTeMax pealbHOro BpeMeHu Ha ocHoBe OC QNX»
CTy/JICHTaM HEOOXOJMMO M3y4YUTh pasfiel 6.2 yuebHoro mocoowus [1]
U ITyHKT 2.2 TaHHBIX METOANYECKUX YKa3aHUH.

Jist moaroToBKu K nabopaTtopHbIM pabotam «biokupyromuit
MexaHusM tepenaun  coobmenuit B OC  QNX» cryaeHTam
HEOOX0MMO M3y4uTh pasaen 6.4 yueonoro mocodus [1] u mynkr 2.3
JAHHBIX METOAMYECKUX YKa3aHHUH.

Jlis moAroTOBKM K j1abopaTOpHBIM paboTaMm «YTpaBicHUC
CUTHajaMH ¢ wucronb3oBanueM TtaiiMepa B OC QNX» crymertam
HEO0OX0MMO M3YyUHuTh paszen 6.5 yueOnoro mocodwust [1] u myHkT 2.4
JAHHBIX METOJMYECKUX YKA3aHHH.

JInst TOATOTOBKM K Ja0OpaTOpHBIM padoTaMm «YTpaBieHHE
BU3yIIbHBIMH KOMIIOHEHTAMH B cpele pa3pabOTKu IpOrpaMm
Photon Application Builder 8 OC QNX» cTyaentam He0OXOAUMO
WU3YYUTh MYHKT 2.5 NaHHBIX METOANYECKUX YKA3aHUM.

Jns moaroroBkn k mnabopatopHbiM pabotam «Co3manme
MOJIb30BATENILCKUX MPUIIOKEHHH C yU4eToM peanbHoro spemenu B OC
QNX» crymeHTaM HEOOXOJAMMO O3HAKOMHMTBCS C IyHKTOM 2.6
JTaHHBIX METOJANYECKHX YKa3aHHM.

3.4 IloaroroBka K IK3aMeHYy

JInst TOATrOTOBKM K 9K3aMEHY PEKOMEHIyeTcs IOBTOPHUTH
COOTBETCTBYIOIIIIE TEMAaTHKE pasfeibl y4eOHO-METOIUYECKOTO
moco6us [1]. Dk3aMeHaI[MOHHBIC BOIPOCHI MTPEJICTABIICHBI B pa0oyeit
mporpaMMe  W3y4aeMol  JUCHUIUIMHE,  pa3MelIeHHOW  Ha
obpasoBatenpHOM noprane TYCVYPa: https://edu.tusur.ru/.
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4 PexomeHayeMasi JINTepaTypa

1. I'punenko, FO. b. Cucrembl peanbHOro BpPEMEHH:
VYuebnoe nocodbue [Dnekrponnsiii pecype] / 10. b. I'punienko.
— Tomck: TYCYP, 2017. — 253 c¢. — Pexum pgocryna:
https://edu.tusur.ru/publications/6816
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