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BBEJAEHHNE

Hacrosimee nocobme mpeacrasisieT cOOOW BBEJACHHC B ONCPAIIMOHHBIC
cucrembl peambHOTo BpeMceHH (OC PB). OnmceBaroTcs Ha3HAUCHHE, CCPHI
MPUMCHCHHS, TJABHBIC OCOOCHHOCTH W NMPHHIMITEI BHYTPCHHETO YCTPOHCTBA.
PaCCManI/IBaIOTC}I OCHOBHBIC BOSHHUKAOIIUC 3a0a91 U MCTOABI HX PA3PCIICHUA.
[TpuBOAATCA HECKONBKO CTAHIAPTOB HA ONCPALHOHHBIC CHCTEMBI PEATBHOTO
BPEMCEHH. PacCMOTPEHBI BOIPOCHI IO OCOOCHHOCTH YIPABICHHA MPOLECCAMH B
ONMCPAUOHHBIX CHCTEMAX PCAJTBHOTIO BPCMCHH, THITIOBBIC MOACIM CHHXPOHH3A-
OHH H B3AHMOJCHCTBHA MPOLECCOB, OCOOCHHOCTH YNPABICHHA MAMATHIO, a
TAKKe OTKA30YCTOHYABOCTD ONICPALIHOHHBIX CHCTEM PCAIBHOTO BPCMCHH.

B mepBoM pazaene OyaeT pacCMOTPEHO ONpeIeICHUE, OCHOBHBIC 00JIACTH
MPHMEHCHHS, CTPOCHHE ONCPALMOHHBIX CHCTEM PEATbHOTO BPEMEHH U TPSOOBa-
HUSI K 000PYIOBAHHIO.

Bo BTOpOM pazaene OyAyT pacCMOTPEHBI OCHOBHBIC ONPEICICHHSA MPO-
TPaMMHOTO obecnieueHust ONMCPATHOHHBIX CUCTEM PCAJIBHOTO BPCMCHHA, IMMOHATHA
MPOLECCOB U IIOTOKOB, THITHI B3AHMOACHCTBHSA MPOLIECCOB, COCTOSIHHIC MPOLECCa,
CTAHOAPTBI ONMCPAHOHHBIX CHCTCM PCAJTBHOTO BPCMCHH, HX MAPAMCTPHI U Xa-
PAKTCPUCTHKH, a TAKKe 0COOCHHOCTH mporpammuposanus 1t OC PB.

B tperbeMm pazmene paccMmarpusarorca o0oOmieHHAs apxutekrypa OC
PB, ocobernocTH ycrpotictea sapa OC PB, cTtpocHHE CHCTEM PeanbHOTO Bpe-
MCHH H pa60Ta HUX MCXAaHHU3MOB.

B maroM pazaene OyayT pacCMOTPEHBI YIPABICHHE 33Ja4aMH, ajro-
PHTMBI H YPOBHH ILTAHHPOBAHMS, OCOOCHHOCTH YIIPABJICHHS MPOLIECCAMHA H Tic-
PEKIFOUYCHHE KOHTEKCTA 3a1a4 OTICPALIMOHHBIX CHCTEM PEAIbHOTO BPEMCHH.

IMecToit pa3aen MOCBALICH YIPABICHUIO AMATHIO. B HEM paccmarpusa-
HTCA (I)YHKI.[I/II/I YHOPAaBJICHUA NAMATBIO, THIIBI aAPCCOB, BUPTYAJIbHASA MAMATH H
MOKAYKA JAHHBIX, 0COOCHHOCTH yrpasieHus namsireio B OC PB, ycrpoicTBo
yrpasiacHus namareo (MMU).

B cempMoM pasaene paccMATPHBAKOTCSH MOHATHE OTKA30YCTOHYHBOCTH
BEIYHCIIUTCIIFHOM CHCTCMBI, OCHOBHBIC IPUYIWHBI C60€B, QJICMCHTBI OTKa30-
VCTOIUMBOCTH U CTIOCOOBI 00CCIICHUCHUSL.



1. OCOBEHHOCTHA OIIEPAIIMOHHBIX CUCTEM
PEAJIBHOI'O BPEMEHH (OC PB)

1.1. Onpeaesienne ONEePaNMOHHBIX CHCTEM PEATHLHOT0 BPEeMEHN

B Hacrosdmee BpeMs CYIIECTBYET HECKOJbKO ONMPEACICHUN CUCTEM pe-
aTbHOTO BPEMCHHM, W3 KOTOPBIX MOKHO C(HOPMHPOBATH YHHBEPCAILHOE OIHCA-
HHE, MOTHOCTBHIO XapaKTepHU3YIOIee MpeaMeT uceaeaopanus. [loa onepaunon-
HOH CHCTEMOW PEaJbHOTO BPEMCHH OyJeM HMOHHMATH JOCTATOYHO IMHPOKHH
HA0O0p MPOTPAMMHBIX HHCTPYMEHTOB IIPHKJIATHOTO U CHCTEMHOTO YPOBH:, 00ec-
MICYHBAOIIHX PAadOTy APYTHX MPOTPAMM U OHOIMOTEK, YIPABILTIOIIIX OTICPATH-
SIMH BBOJA-BBIBOJIA, MPUHUMAFOIIHX, 00Pa0aTHIBAIOINNX M XPAHALINX JAHHBIC B
pa3nuyHBIX (POPMATAX, B3AMMOJCHCTBYIOIINX C MOJIB30BATEILIMH PA3IHIHBIMA
crocobaMu, a TIaBHOE, JEJAOIIKX 3TO B TAKOM MAacmTade BPEMEHH, KOTOPBIH
VIOBICTBOPACT TPCOOBAHIAM HOTPEOUTCIICH.

B 3TOM KIIFOUC YIOBICTBOPCHHUC TPCOOBAHUH COOIFOICHHIS BPCMCHH Pe-
AKIUM CHCTEMBI HA PA3IMYHBIC COOBITHS SIBILIETCS KIFOUeBbIM. IMCHHO 3TOM
IEJTH CIIYKHT Ka>KIast OTICPAI[MOHHAS CHCTEMA PEaJIbHOTO BPEMEHH, BHE 3aBUCH-
MOCTH OT €€ MacmTada.

MuHUMATBHBI BAPHAHT ONMEPALMOHHON CHCTEMBI PEATbHOTO BPEMCHH
COCTABILIET SIAPO, 3aTPY3UUK, CYTIEPBU30P X MOHHTOP IPOLIECCOB, INIAHUPOBIIIK
H MHO>KECTBO CHCTEMHBIX IporpaMM. CII0KHOCTH H BO3MOKHOCTH CHCTEMBI Pac-
TYT MApaNIeabHO. bosee coXHas CHcTeMa MOYKET PearupoBarh Ha O0Jee CIoX-
HBIC COOBITHS M BBIITOIHATH O0JIEE CIIOXKHBIC AITOPHTMBIL.

Hcxoas u3 31010, ONEPANHOHHbBIC CHCTEMBI B O0IIEM M OTICPAIIMOHHBIC
CHCTEMBI PEAIbHOTO BPEMEHH MMEIOT PA3JIMYHBIC MACIITAOBL 37€Ch HMEETCS B
BHAY, YTO CymecTByIOT Kak OC 11 COBCEM MANCHBKHX, BCTPAHBACMBIX
yerpoiicTs, Tak # OC 171 BBIUMCINUTEIBHBIX KIACTEPOB HIIM CIOXHBIX CHCTEM
yopasieHus1. Bce oHE MMEIOT 00nIme YepTHL, OTHOCSINNE X K CHCTEMAM Peallb-
HOTO BPEMCHH.

Camo 1o cebe cI0BOCOUCTAHHE “PEaTbHOE BPEMS MOKET YIIOMHHATHCS
B PA3IMYHOM KOHTCKCTC. PeambHOC BpeMs pasHOC M KAKIOH “PearbHOCTH .
Uenoseueckuii 113 pocipuHUMAacT 30 KaapoB B CEKYHIY, 3HAYUT, OH HE OyJeT
BHCTH PA3HUIBI IPH OOHOBICHUH KAPTHHKY 4ame, deM 31u 30—40 pa3. Cucrema
VIPaBJICHHS TIOJIMBOM MOKET CpabaThIBATh Pa3 B MOIYACA, A CHCTEMA KOHTPOJLA



1.1. Onpedenenue onepayuoOHHbIX CUCHIEM PeaNbHO20 8peMeH

TEMIIEPATYPhl B TEILUIMIE MOXKET 3TO AEJaTh pa3 B MHHYTY. DJCKTPOHHAS CH-
CTEeMa MOXKET TPeOOBaTh OOHOBICHHE B MIIUIHOHBI Pa3 B CEKYHIY, 4 KPYITHOMAC-
mTa0HEIH 00 BCKT, HATIPHMEP OapIKa HITH CYXOTPy3, — HA000POT MCHSCT CBOC TI0-
JIOKCHHUC B MUHYTBL To ecTh BCE 3aBHUCHT OT CUTyalluHu — CaMasad MOIIHAA B BbI-
YHCITHTEIFHOM IDIAHE CHCTEMA MOYKET pabOTaTh MEIJICHHO /U1 OJHUX YCIOBUH
# paboTaTh CO CBEPXCBETOBOM CKOPOCTHIO — B APYTHX.

CrrenoBatebHO, MPHUICTCS IMOJIB30BATHCS HEKOTOPBHIMH OOOOICHUSMHU
WIA TOCTYJIATaMHU HPH OOBICHSHUHM CTPYKTYPBI, BO3MOXXHOCTCH M OCOOCHHO-
CTCH HCIOJIb30BAHUSI ONCPATHOHHBIX CUCTEM PCAIbHOTO BPCMCHH.

Ilepsoe. OnepanoHHAsS CHCTEMA MOMKET OTHOCHTBCA K KIACCY (WM
HMETbH SBHBIC UESPTHI) ONICPANMOHHOM CHCTEMBI PEATIBHOTO BPEMEHH, E€CITH €€ 3(-
(I)GKTI/IBHOCTB 1 KOHCYHAA OLUCHKA 3aBHCHUT HC TOJBKO OT 3aJT0KCHHBIX AJITOPUT-
MOB, KOPPCKTHOCTH BBIMTOJTHACMBIX BBIYHCJICHHH H T.IL., HO X OT TOTO, YCIICBAKOT
JIM BBIIOJIHATHCS BCC H606XOZ[I/IMI>IG AJITOPUTMBI B YCTAHOBJICHHBIX HHTCPBAJIAX
BPCMCHH. HpI/I 3TOM KCIIATCIIBHO, YTOOBI BBIMOJIHCHHUC AJITOPUTMOB HEC IPOCTO
VKIIQBIBAJIOCH B YCTAHOBJICHHBIH BPEMCHHON MHTEPBAJ, HO W ObLIO O0Jee MiIu
MEHEE PAaBHOMEPHO PACIIPEICICHO BHYTPH HHTCPBAJA H, KEIATEIbHO, HAXOIH-
JJOCh B MUHUMAJIbHBIX OKPECTHOCTAX OAHUX H TCX KC BPCMCHHBIX MCTOK.

Bmopoe. OnepaiiioHHas CHCTEMA UMEET YEPTHI H MOXKET OBITH HA3BAHA
OTICPALIOHHON CHCTEMOH PEaTbHOTO BPEMEHH, ECIIH €€ OBICTPOICHCTBHE COMIO-
CTAaBUMO CKOPOCTH TCUCHH TEX MPOIICCCOB, C KOTOPBIMH OHA padoTact, 1.¢. OC
HE TOJIBKO YCIIEBACT 3a YKA3aHHBIN HHTEPBAJI IOATOTOBUTH KOPPEKTHBIN PE3Y JIb-
TaT PaCUETOB, HO U JCIACT 3TO “PHTMHYHO .

W3 3THX mocTynaroB TakKe MOKHO CHETATh HECKOJIBKO OUCHB BAMKHBIX
BBIBOJOB.

llepgoe. ®AKTUHECKH BCE COBPEMEHHBIC CHCTEMBI YIPABJICHUS H IPO-
MBIIUICHHOW aBTOMAaTU3alUU B TOW WM MHOU CTCNICHU SABJLIIOTCA CHCTEMAaMHU
PeaTbHOTO BPEMCHH.

Bmopoe. Tlpuaagnexuocts OC K K1aCCy “peajbHOTO BPSMCHH  ONpPEac-
JBICTCSI HE BBIMTUCIIUTCIIBHBIMHA, 4 BPECMCHHBIMHA MAPAMCTPAMH.

Bce 3ro ompenemsieTcst B TEXHHYECKOM 33JaHUU HAa pa3pabOTKy WM
COOPKY ONMCPAHOHHOHW CHCTEMBI HCXOII U3 OCOOCHHOCTCH PEIMAcMOM 3a7avu.
Ha ypoBHE HHTYHIIMH MOHATHO, YTO OBICTPOACHCTBHE CHCTEMBI PEATBHOTO BpE-
MEHH JI0JDKHO YBEJIHIHBATHCS BMECTE C POCTOM CKOPOCTH MPOTEKAHMUS IPOIIEC-



1. Ocobennocmu onepayuonnsix cucmem peanvrozo spemenu (OC PB)

COB HA OOBCKTC KOHTPOIA W ymnpaBicHUA. OTHAKO eCiH 00BEKT padoTacT “He-
CHEIIHO , TO M KOHTPOJHPYIOMAS €r0 OICPANMOHHAS CHCTEMA TOXE MOXKET
ObITh “HCOBICTPOH W Pa3MCIIATHCA HEC HA COBPEMCHHOH cymepOBM, a Ha
BIIOJTHC OFO/DKCTHOH BCTPAMBACMOM CHCTEME, MAXkKe HA 0a3e HC MHKPOMPOLCC-
COpa, a MUKPOKOHTPOJITIEPA.

Taxke caeayer OTMETHTD, YTO MEKIY BPEMEHHBIM MacIuTaboM 00BbEKTa
YIIPABJICHUS U ONIEPALIMOHHON CHCTEMOM COOTHOIICHUSA HE TUHEHHBIC, 4 CTCTICH-
HBIC. 371€Ch IMEETCS B BHAY TeopeMa KoTtenpHuKOBa min Kpurepuit Haiiksecra,
KOTOPBIE TJACAT, YTO, A MOJHOLCHHOTO MPEACTABICHUS BCEX 0COOEHHOCTEH
AHAM3HPYEMOTO CHTHAJIA WM MOTOKA TAHHBIX B TH(PPOBOH (Popme, HCOOXO-
JMMO HCTIOh30BATh CKAHUPYIOIIHME CHTHAIIBI HIIH YaCTOTHI BEIOOPKH, KAK MHHH-
MYM B [Ba Pa3a NPEBBHIIAIINEC MAKCHMAILHYIO YACTOTY BO BXOJHOM KaHAJC
3THX JAHHBIX M CHTHANOB. TakuMm 00pa30oM, €Civ MOKA3aHUS JATIHKA HA BXOJC
ycrpotictsa BBoAa-BbiBo1a IBM ¢ OC PB moskeT MersaThCS MakcumyM 1000 pa3
B CEKYHZY, TO €10 HeoOX0auMo “oun()poBbIBaTE M 00padaTHIBATh MHUHUMYM C
yactoTol 2000 pa3 B CEKyHAY.

DTOT MPUHLMIT TOJHOIICHHO PabOTacT B COBPEMEHHON H3MEPHTCIHHOU
TEXHHUKE, I1¢ Al IU(POBBIX OCHIIIOrPA(OB M JIOTHUECKUX AHAIU3ATOPOB 3a-
SIBIICHO, YTO OHH PabOTAOT HA 4acTOTaX 4X WK JAKe 8X OTHOCHTEIHLHO MAKCH-
MAaJIbHOHM YacTOTHI BXOJAHOTO CHTHANA. 3TO HA3BIBACTCS TPAH3UCHT-AHAIM3, T.C.
00pabOoTKY OUCPEAHOTO TAKTA BXOTHOTO CHTHAJIA HCOOXOIMMO HE TOJTBKO 3aKOH-
YUTh JO HACTYIUICHHUS CICAYIOINETO TaKTa, HO eme U C(hOPMHUPOBATH OTBET, CHT-
HAJIBI YIPABICHAA, OOHOBHTH (TIPH HEOOXOJAMMOCTH) JAHHBIC HA YCTPOHCTBAX
BBO/IA-BBIBO/IA, CPOPMHUPOBATH BCE HEOOXOAMMBIC ()IIarH, 3aIUCATh JAHHBIC, TIC-
peIaTh MAKETHI 10 CETH H T.1I.

IMoxoOHBIC CHCTEMBI HA3BIBAIOT CHCTCMAMH ““KBA3HPCATLHOTO  BPCMCHH.
W 310 mormuno, Tak kak Takue OC Bpoe ObI yAOBICTBOPSIOT TPEOOBAHMAM TEX-
HHYECKOTO 33JaHMS, HO HE OTHOCATCS K JBYM KaHOHMYECCKHM KJIACCAM: CHCTE-
MaM “MATKOTO” WM “JKCCTKOTO  PCATbHOTO BPCMCHH.

CucteMoii “KecTKOro” peaabHOTO BPEMEHH NPHHATO HA3BIBATH TAKHUE CH-
CTEMBI, KOTOPbIC MOJTHOCTHIO U B JIFOOBIX INTATHBIX CHTYALHMIX COOIOIA0T TPe-
OoBaHMS CBOCBPEMCHHOHN peakuuy HA cOObITH. B ciydae, koraa peakims Ha
COOBITHE 3aIA3ABIBACT, HAOIOJACTCA OTKA3 CHCTCMBI, ITOIHbIN HITH YACTHYHBIH,

EcTecTBEHHO, UTO MOCHCACTBHA MOAOOHOTO OTKA3a MOTYT OBITH pas-
HeIMH. ECJI MBI TOBOPHM O MPOM3BOJCTBE, TO MOKET IIOCICIOBATh OCTAHOBKA

8



1.1. Onpedenenue onepayuoOHHbIX CUCHIEM PeaNbHO20 8peMeH

KOHBEHepa WM yXyAIICHUE KAaUeCTBA MPOJYKIMH, a ECJIH PEUb HACT O CHCTEME
YIPABICHUA ATOMHOM 3JICKTPOCTAHIHCH — MOCIICICTBHA MOTYT OBITh KATACTPO-
(prraeckuMu.

B o0mem ciryuae MOKHO TOBOPHTB O TOM, YTO CHCTEMA “YKECTKOTO  BpE-
MCHH MMEET BPeMsI PEAKIMH HA COOBITHE TOPA3J0 MEHBIINE, YEM CaM 110 cede pe-
TYJSIDHBIH MHTEPBANT MEXIY COOBITHAMH. 3TO [JOCTATOYHO CYOBEKTHBHAS
OIICHKA, HO OHA PabOTacT B OOIBIIMHCTBE CIY4asX. 3a BCIO HCTOPHIO PA3BUTHA
BBIMHUCIUTCIBHOM TEXHHKH TAKHE HHTCPBAJIBI TAKKE IEPEOLCHUBAINCH MHOMKE-
CTBO Pa3: CHAYaJa BEIMYMHA HHTEPBaia B 100 MUITHCEKYH ObLIIa HOPMAITLHOH,
TENePh HOPMANBHBIMA CAMHHLIAMH H3MECPCHHUS ABJAIOTCA MHKPOCCKYHIBI WITH
Ja>Ke HAHOCEKYH/IBI.

Cucremoii “MSTKOTO” BPEMEHH MOXKHO HA3bIBATH TAKHE CHCTEMBI, KOTO-
PBIC HE MOTATAIOT B KATCTOPHIO “JKSCTKHUX , HO JOCTATOYHO MPON3BOIUTCIHHEL,
4T00BI 3()()EKTHBHO MPUMEHITHCS B APYTHX YCIOBHAX C MCHBIIMMHE OTPAHHC-
HUSIMA. TYT CIEIyeT OTMETHTh, YTO KPHUTCPHEB OLCHKH “MSITKHUX CHCTEM
0oJbIIe. 3TO B ICPBYIO OUCPSIb CTATHCTHUCCKHIC H BEPOATHOCTHBIC BCIHIHHBI
THIIA CpeTHEH OIIMOKH OTBETA HA COOBITHE, YCPEIHEHHOTO HHTEPBAJIA PCAKIUH,
JWANAa30HA POCTA WM MAJCHHS MPOU3BOAMTCIHHOCTH OTHOCHTCIHHO KOJIMYC-
CTBA HAOFOAAEMBIX COOBITHH U T.IL.

3TO CBOMCTBO “MATKHX CHCTEM OCOOCHHO BHIHO TOT/IA, KOTJA B KAUCCTBE
OJTHOTO W3 3BCHBEB IICTIH BBICTYTIACT APYTasi CHCTEMA, TIOJKIFOUCHHAS IO CETH HITH
TeM Oosiee denoBeK. CeTeBblc COCIMHEHMS XAPAKTCPH3YIOTCS HETPOTHO3HpYE-
MBIMH 337€P>KKaMH 00pabOTKU TAHHBIX, a “4ETOBEUECKHH  (PakTop BOOOIIE MO-
JKCT CBECTH K HYJIFO Y(PPECKTHBHOCTD XOTh “MATKOH , XOTh “JKCCTKOH  CHCTCMBL

PesroMupys BBIICCKA3aHHOC, MOKHO OTMCTHTB, YTO CHCTEMA ‘“HKCCT-
KOT0~ PCaNIbHOTO BPSMEHH HHKOTAA HE OTIO3aCT C peakuucii Ha COOBITHE, a CH-
CTeMa “MATKOTO” PCANFHOTO BPSMCEHH HE TOJDKHA 3TO JACIATH, HO MOKET.

Torma nneansHOI ONIEPAIIMOHHON CHCTEMOH PEaIbHOTO BPEMEHH MBI OV -
JICT HAa3bIBATH MIMCHHO CHCTEMY ‘HKECTKOTO  PEATbHOTO BPEMEHH.

3T0 Cy’KaeT AMATIA30H CYKICHUH O CYIIHOCTH ONICPAIIMOHHBIX CHCTEM U
00 UX CBOWCTBAX, H OTPAHUYMBACT HAOOP MPHMCHACMBIX HHCTPYMCHTATIBHBIX
CPEICTB KaK MPOTPAMMHBIX, TAK H ANNAPATHBIX.

Jleno B TOM, 4TO OOJBIIMHCTBO IMPOTPAMMHBIX CHCTEM H KOMIUICKCOB
OPHUCHTHPOBAHO MAKCHMYM HA “MATKOC” PCaTbHOC BPEMs. 3ACCh HMCCTCA B

BUIY CIICAYIOLICE.



1. Ocobennocmu onepayuonnsix cucmem peanvrozo spemenu (OC PB)

Ilepgoe. EcTh HEKOTOPOE TAPAHTHPOBAHHOE BPEMS PEAKIHH HA BHEIITHEE
coObITHE. [IpUMEpOM MOMKET CIyKUTh (PyHKUIHSI 0OPaOOTKH BHELIHETO IPEPBI-
BaHUA HAa ypoBHe ammaparypsl. 1 RISC-cucreM (MHKPOKOHTPOIIIIEPOB) 3TO
BpEMs TAPAHTHPOBAHO 3aHUMACT OMNPEICICHHOE KOJIMYECCTBO TAKTOB, 4 BOT B
CISC-cucremax (HampuMep, B 0OBIMHBIX OBM), 3T0T HHTCPBAI COBSPILICHHO HC
HMEET TAPAHTHPOBAHHOH BEJIMIMHBL

Bmopoe. CuctemMa yIpaBICHHSA MOCICAOBATCILHOCTHIO BbIMOTHCHI
MPOLIECCOB U MpOrpamMMm (Tak HA3bIBACMBIN IIAHUPOBIIMK 33aJa4) HUKOIJA HE
JIOIZKHA TO3BOJLITH 00l MPHOPHUTETHHIM 331a49aM IIEPMAHEHTHO BBITECHATDH U3
OUeped BHITOJHCHUS MEHEE MTPHOPHTETHBIE. [T 3TOTO MPUMEHSFOTCS Pa3Ind-
HBIC MEXaHW3MBI THIIA POTALUH MPHOPHUTECTOB WIIH CIIyYalHbIC BBIOOPKH.

Tpempe. TpeOOBaHMS K PEAKIUH HA PA3IMIHBIC BHEITHUE COOBITHS (arpH-
OPH CUHTAEMBbIC CAMBIMH BKHBIMH) IOJKHBI OBITH 3aBBIICHHBIMY W UMETD UECTKO
OTIPEICIICHHBIC HHTCPBAJIBL.

1.2. OcHoBHBIE 00J1ACTH IPHMEHEHHSI ONEPATTHOHHBIX
CHICTEM PeaTHLHOT0 BPpeMeHN

CampIc EPBBIC BSPCHH OTICPAHOHHBIX CHCTEM PEaTbHOTO BPCMCHH OBLTH
pa3paboTaHbl 1O 3aka3ly OOOPOHHON H KOCMHYCCKOM oTpacneil. [locme 3toro,
OC PB npummm B mpoMbIIIIIEHHOCTD. Celtac “peaabHOE BpeMsT MOKHO YBHACTh
MIPAKTHYECKY BO BCEX OONACTAX HAYKH M TEXHHUKHU U AKE “B ObITY” . MOKHO TpH-
BECTH CIICAYIOMIIMH CITECOK 00JIACTEH MPUMEHEHHS CHCTEM “PEaIbHOTO BPEMECHH .

1. BoeHHas u KOCMHYECKAs 00JIACTH: B IIEPBYIO OUCPEIb BCTPAUBACMbIC
CHCTEMBI, HOCHMBIC YCTPOICTBA, O0OPYIOBAHHE, AAjice CHCTEMBI M3MEPCHHI,
KOHTPOJIA MAapaMETPOB, PAapHBIC KOMIUIEKCHI M CKAHEPBI, JATYMKOBBIC CH-
CTEMBI U CCTH, BUACOMOACHCTCMBI PETUCTPALIUA U Ha6J'lIO£[eHI/I}I, CHMYJIATOPBI
NOJCTA, UMHATATOPBI, CHCTCMBI MMO3HITHOHUPOBAHWA U HABUTALIUU, MOACHCTCMBI
HABUICHUS, “YMHOE” OPY>KHC H T.II.

2. TIpOMBIMIICHHOCTH: B IEPBYIO 0UEPEIb 3TO ABTOMATH3HPOBAHHBIC CH-
CTEMBI KOHTPOJIA U YIPABJICHUA MPOU3BOACTBOM — CUCTCMBI YIIPABJICHUA TCXHO-
JOTHYECKUM IIPOIICCCOM, CHCTEMBI CONPOBOXKICHMS HAYYHBIX HCCICAOBAHUI 1
I/ICHI)IT.':IHI/IfI, CHMYJIATOPBI, CHCTCMBI YIIPABJICHU O ABUYKHBIMHA 06’I>GKTaMI/I, JIA-
HUAMHA NMPOU3BOACTBA, CACTCMAMHA c60pa JAHHBIX, YIIPABJICHUA JAHHBIMH, KOM-
MYHHKAIHOHHBIM 000Dy IOBAHUEM, TCIC(HOHUCH 1 T.1I.
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1.3. Cmpoenue onepayuonHbix cucmem peaibHo20 spemMeHit

3. ToBapbl MHUPOKOTO MOTPEOJICHHUS. B MIEPBYIO OUCPEIb BCTPAUBACMBIC
CHCTECMBI H HOCUMOC 000PYA0BaHHC — MOOHIIBHAS CBA3h H CMAPT(OHBL “YMHBIC”
1acChl, HABUTATOPBI, HTPOBBIC MPUCTABKU, ACKOACPHI H CHCTCMBI 3aIIIUTHI CBA3H,
mU(pOBOC TCICBHUACHUE, O(PHCHOS 000PYI0OBAHUE H T.II.

Croucok gocrarouno 6ospmoi. OC PB uMeeT MHOKECTBO MPEACTABIIC-
HAH W MHOTO MAacmrTaboB. B MakCHMaTbHOM BapHAHTC 3TO OTPOMHBIC KOM-
TJICKCHI MPOTrPAMMHO-AMIIAPATHRIX CPCACTB, 4 B MHHHMAJIbHOM BAPHAHTC —
BCET0 HECKOJBKO KHJIOOAHT KOOA I MHKPOKOHTPOJICPA, IUIOMAIBI0 He-
CKOJIbKO KBAAPATHBIX MUJITHMCTPOB.

1.3. CTrpoenune onepanMOHHBIX CHCTEM PEATHLHOT0 BpeMeHN

Pasusre Buasl u nmokosicHus OC PB mMeroT Kak 00ImMHC YCPTHL, TaK H
pa3anyns.

Hcnomaureprast yacts OC PB Brirouacet B ceOs pasHbIC HAOOPHI CH-
CTEMHOTO H NPHKJIAAHOTO MPOrPAMMHOTO OOCCICUCHHSA, KOTOPBIC adaNTHPY-
FOTCA, HAPUMEP, K crienu(puaeckor miatopme pazmerieHu ([10 At Mukpo-
MPOLECCOPOB, HCMIOTHUTEIBHBIX YCTPOHCTB, B TOM YHCIIC HAITHCAHHOE HA S3BI-
Kax acceMOepa WM A3bIKaX OMUCAHMA amnapatypsl). Ho maxe B 3ToM ciyuae,
OC cobupaercs Ha 9BM 001mero Ha3HAYCHHUS, a 3aTEM KOMIIOHYETCS C Hy )KHBIM
SIPOM H PA3MEIIACTCS HA LCICBOM 000pyI0BaHAH (TIpormmuBacTcs). To ke camoe
KacaeTcsl ¥ pa3paboTKH MPHKJIATHOTO IPOrpaMMHOTO odecrieueHus. PazpaboTka
BEJCTCS B MHCTPYMEHTAIBHOH cpefe, mHoTAa oomen At paszmuabix OC, a uc-
MOJIHEHHE — B CBOMX COOCTBEHHBIX LCICBBIX CCPBUCAX.

B mro0oM ciaydae, COBPEMCHHBIC ONCPALMOHHBIE CHCTEMBI PEabHOTO
BPEMCHH B 00IIEM BHIC MOKHO PA3ICIHTh HA CICAYFOLIHE CIIOH.

1. Sgpo — 3nement OC, comepKamuii MUHHMYM HCIOJTHAEMOTO KOJA,
HCOOXOIHMBIH 11 paOOTHL. YIIPABJICHHUC 3aAA4aMH H UX PACHPCACICHIC TIO HC-
MOJTHHTCIIBHBIM YCTPOUCTBAM, CHHXPOHH3ALHIO 331aY, YIIPABJICHAC OYCpPCIsIMU
3a7a4, YIPaBICHUS YCTPOHCTBAMH BBOJA-BBIBOAA. PazMep Aapa 4acTo OrpaHu-
YHBACTCHL.

2. Cucrema ymnpasacHus — 3neMeHT OC, coacp Kammi Sapo | psx 10-
MOJTHHTCIILHBIX CEPBHCOB, KOTOPBIC MOTYT PACIIHPATH €r0. YacTo 100aBIIOTCH
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1. Ocobennocmu onepayuonnsix cucmem peanvrozo spemenu (OC PB)

aNrOPUTMBI ONITHMHU3ALMH, YIIPABICHHS PACIIMPEHHBIM BBOAOM-BBIBOJOM, (hati-
JaMu ¥ T.4. YacTo Croma BKIFOYAOT MOJACHCTEMBI VIIPABICHHS CTICIHATIH3HPO-
BAHHBIM 000PYAOBAHHCM.

3. Cucrema peanbHOTO BpeMeHH — 31eMeHT OC, KOTOPBIH COOCPKUT Me-
XAHU3MBI YIIPABICHASI W HA0OP JOMOJTHHTENBHBIX YTHIHT, B TOM YHCIC H I
YEIOBEKO-MAIMHHOTO B3AHMOACHCTBHSL.

Kpurepnu Betbopa OC PB crenyromue:

e  BBHICOKAS MPOU3BOJUTEILHOCTD,

e  BBHICOKAS HAZCKHOCTH, BEICOKAS JOCTYIHOCTh M TOTOBHOCTD,

® TOJZEP)KKA PA3TIHIHBIX THIIOB IIPOLECCOPOB;

® TOJJEPKKA MHOTOIPOLIECCOPHOCTH,

e HAIWYHE CPEJCTB Pa3pabOTKH HA HEOOXOAWMOM SI3BIKE MPOTPAMMH-
POBaHMS MK CPEICTB KPOCCKOMITHILIIAH | MIEPEHOCA POTPAMM;

e HAIMYHC MEXAHHW3MOB PEAILHOTO BPEMCHH,

®  HATMYHC MOAACPKKH (PAHI0BOI CHCTECMBL, B TOM YHCIIC H VIAICHHOM,

® BO3MOKHOCTb BBINIOJIHATH HA/IC)KHBIC BEIMHCIICHUS,

® TOJZEPKKA BBICOKOCKOPOCTHBIX CETEBBIX KOMMY HUKAIIHIHA;

® TOJZEPKKA MEXAHW3MOB B3aWMOJACHCTBHUS MEKIY HMPOLECCAMH, IO-
TOKAMH U 33Ja4aMM;

® TOJ/EPKKA MHOKECTBA MIOTOKOB YIIPABJICHHUS,

® BO3MOXKHOCTH padOTaTh B YCJIOBHIX OTPAHHUCHUS ANIAPATHBIX pe-
CYPCOB.

1.4. TpeGoBanus k odopyaosanuio s OC PB

Kak y>xe rosopuiocs seine, OC PB “obecneunBaet TpedyeMblil YPOBEHB
Ka4ecTBa O0CIY>KHBAHH B 3aJaHHBIA MPOMEKYTOK BPEMCHH . DTOT MPOMEKY-
TOK BPEMCHH, a TOUHEE €r0 BO3MOYKHBIC ITPECTIHI, HATIPAMYIO 3aBHCHT OT BO3-
MO>KHOCTCH anmmapaTHON 0a3bl BHIMHCIUTEIEHONH CHCTEMBI, T.€. OT MOIIHOCTH
“weme3a”. Jaxke cama BO3MOXKHOCTS 3amycka OC 3aBHCHT OT apXHTCKTYPHI H OT
MOIIHOCTH ammaparHoi 6a3el. Texumueckn moOyro OC MOKHO 3aIyCTHUTh HA
TF000M 000PYIOBAHHH, HO CKOJIBKO 3TO BPEMEHH 3aHMET: MUHYTBI, Yachl?

B cBa3u € 3TUM MOYKHO BBIACTIHTbH HECKOJILKO TPEOOBAHHMHN I Pa3MeIe-
aust OC PB Ha pazmiaHOM 000pYIOBAHUH.
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1.4. Tpebosanus k obopydosanuio ona OC PB

Ilepgoe. B cucTeMe “JKECTKOTO” WIIH “MATKOTO  PEaJbHOTO BPSMCHH H
MPOTPAMMHAS, M aNIAPaTHAA YacTH JO/DKHBI YETKO M BMECTE YIOBJICTBOPSATH
TpcOOBAHMAM TCXHHUICCKOTO 33JaHHA, CBOHCTBAM 00BCKTA, C KOTOPBIMH pado-
TaeT CHCTEMA.

Bmopoe. BOIBIIMHCTBO BHEIIHHX COOBITHH OTOOPA)KAOTCS B CHCTEME
61arogaps cucreMe BHENIHUX MPEPHIBAHKH, a TOUHEE CHCTEME IpHEMa B 00pa-
OOTKH 3ampoCOB HA MPEpHIBaHNE. B MUKPOKOHTpOJIIEpax 3Ta MpodieMa perma-
€TCs BCTPOCHHBIM B SIIPO MOAYJIeM 00pabOTKH MPEPHIBAHKH OT BHCITHUX HCTOY-
HUKOB, a 711 9BM npey cCMaTpUBArOTCS CTICIUATbHBIC INHHBI H KOHTPOJUICPHI,
KOTOPBIC MOTYT JaKE COCAUHATHLCS B KACKaAbl M PadOTaTh COBMECTHO MM HE3a-
prucuMO. IMEHHO M3 TAaHHOTO CBOMCTBA CJEAYET TOT (DaKT, UTO, 3a4ACTYIO, MOII-
HOCTH CHCTCMBI H CaMa BO3MOKHOCTE PabOTHI B “pealbHOM ~ BPEMCHH 00yCIIaB-
JIMBACTCSl HE CTOJILKO BBHIMUCIMTEIBHON MOIIHOCTBIO SApA CHCTEMBI, CKOJBKO
BO3BMO>KHOCTSMH JOTIOJTHUTCIIFHOTO 000PYIOBAHHA M MOJACHCTEMBI 00PA0OTKH
MPEPBIBAHUIA.

CremoBaTeIbHO, AT CHCTEMBI, PESTCHAYIOMICH HA 3BAHAC “CHCTCMBI Pe-
aTbHOTO BPEMCHH , XaPAKTEPHO HAJHMYHME MHO)KECTBA BXOJIOB I 3aIPOCOB OT
BHEIITHUX HCTOYHMKOB M MHHHUMAJIbHOEC BPEMsI OTKIIMKA HA TAKHE 3aIPOCHL

Tpemve. OC PB cama 1o cebe MOKET CIIYKUTh HCTOUHHKOM 3aI[POCOB HA
TmpepeIBaHUC HA Apyrue cuctemsbl. Yame Bcero, mepsas OC PB ynpasmaer apy-
roit cucremoti ¢ OC PB. [TosToMy B Takue CHCTEMBI KPOME 00pabOTIHKOB Tpe-
PHIBAaHUH BKJIFOYAIOT CIIC M CHCTEMBI CUCTA, TCHEPAIMH COOBITHH M TAKTOBBIX
CHTHAIIOB. JTO TalMeps! U cueTYnKH. OHH MOTYT padoTaTh THOO B PEKHIME OXKH-
JAHUSA, THOO B PSKUME TICPHO TMUCCKOH TCHEPAIIH COOBITHI.

Ha nacrodmmii MOMEHT HAKOIIIOCH JOCTATOMHO MAaTepHana A KJiac-
CcH(MKAINK BBIMUCIUTEIBHBIX CPEACTB, MPUTOIHBIX 1711 ycTanosku OC PB.

1. TlepconambHble KOMIBIOTEPH B DBM. 310, (akTHUeCKH, OOBIMHBIC
KOMIIBIOTEPHI, HMEIOIINE COBMECTUMYIO ammapaTypy. OJHAKO CYHIECTBYET HE-
CKOJIbKO HEOUCBUIHBIX OCOOCHHOCTEH. Hampmmep, MHKpoIpoleccop, omepa-
THBHAS NMAMATH M HEKOTOPbIC BAKHBIC MOIYIIH PA3MEINAIOTCS HA CHEMHBIX IUIA-
Tax. JTO CACIAHO I TOTO, YTOOBI B CIy4ac BHIXOJA MOJYJSI M3 CTPOSL, €To
MO>KHO OBUIO OBI OBICTPO 3aMEHHUTH BPYHYHYIO, IPOCTO BBHITAIIUB CTAPHIH MOTYITh
M BCTABHB HOBBIH. MaTCpHHCKAS IIIATA TAKOTO KOMITBIOTEpa OBICTPO MPEBpaIa-
©TCS B “HOCHTCIT IS MHOKSCTBA MOJYJICH, 4 CAM KOMITBIOTEP Pa3MEIIACTCS B
CHEIHATLHOM TEPMETHYHOM KOPITYCE, KOTOPBIH 0OSCIICYHBACT 3aIIUTY OT HOTA-
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1. Ocobennocmu onepayuonnsix cucmem peanvrozo spemenu (OC PB)

Jauws TbuH B BiIarn. COBpEeMEHHbBIC KOMITBEOTEPHI, HMEOIIHUE TaKOE YCTPOH-
CTBO, COBMEIIIAFOT B OJHOM KOPITyCE M MATECPHHCKYIO IUIATY, W IIAThI PACIIHpPE-
HUSL M TAKE IKPAH. DTH HKPAHBI MOTYT OBITh MAJICHbKHMH SKUIKOKPUCTAIITHIC-
CKHMH HJTH OONBIIAME M CEHCOPHBIMHE. TOTJa TaHHBIE KOMIIBEOTEPBI IIPUMCHS-
FOTCSI HE KaK 3JIEMEHTBI HETIOCPEACTBEHHOTO YIIPABICHMS B CHCTEMAX aBTOMATH-
3a0HH, a KAK TCPMHHAJIBHBIC YCTPOHCTBA WK NCPHPCPHITHOS 000 Py TOBAHNC.

2. TIpOoMBINIICHHBIC KOMIBIOTEPHI U KOMIBIOTECPHBIC CHCTeMBL. Yaime
BCCTO 3TO TAaK HA3BIBACMBIC ““0THOTUIATHHKH , T.C. KOMITBIOTEPHI, PA3MCINACMEBIC
HA OJHOM IUIATe, KOTOPASA BCTABICTCA B CHCIHATBHYIO CTOMKY. ITpOMBINUICH-
HbI¢ DBM pasMeImaroTcs B CIICHHANBHBIX KOPIYCAaX, TAK KAK IMOPA3yMEBACTCA
HX NCIIOJIb30BAHUE B OCOOBIX YCIIOBHSAX M, HEPEIKO, B arpeccuBHOU cpeae. CTaH-
JAPTHAS KOMIIOHOBKA MPOMBINIICHHOTO KOMIIBIOTEPA MOAPA3YMEBACT HAIMIHC
mukponpoueccopa (CPU), onepaTHBHOTO 3aMOMHHAFOIICTO YCTpoliicTBa (RAM),
TMOCTOSHHOTO 3aNOMHUHAOIICTO YCTpoiicTBa (ROM), KOHTpOIICpOB ICpU(epHii-
HBIX YCTPONCTB, YCTPOUCTB BBOAA-BBIBOAA. Perke pa3MEmaroTCa JOMOTHUTEb-
HBIC MOJYJTH AMATH THIA cTatHyueckoro O3V, (aem-nmamaru, OJI0KOB aHAIOTO-
mupposoro (ALIT) u mudpoarnamorosoro (LIAIT) mpeodpazoBanms. Hame Bcero
TIPOMBIIIICHHBIC KOMITBIOTEPBI IIPOU3BOITCS OTACIBHBIME (PHPMAMH U KOMIIA-
HUSIMH, CIICIUATH3HPYIOIIAMHECS HA 3TOM BHIC MPOAYKIUH. Takke CleayeT oT-
METHTb, YTO TEXHOJOTHUECKUH ITPOIIECC MPOU3BOACTBA IIEYATHBIX IIJIAT MOXKET
OTIMYATHCA OT OOBIMHOTO — MCHOIB3YIOTCSA O0sice moporue, 001ee Ka4eCTBCH-
HBIC 3JICMCHTHI “BOCHHOM CECPHH (KAaK MEHHMYM C MAJIOH TIOTPCITHOCTHEO TIPS~
CTABICHUS COOCTBEHHBIX BCJIMYHH W C PACHIMPEHHBIM JHATIA30HOM PadOumX
TEMIIEPATYP, BIAKHOCTH U JaBiacHus). HOrIa Takue MPOMBIIIEHHBIE KOMIIb-
FOTEPHI paboTaroT 03 MOJKITIOUCHHUS BHEIMHAUX TUCKOBBIX HAKOIIMTEICH, TAK KaK
BpEMS TOCTYIA K JAHHBIM y IOCICIHUX BBIXOJHT 32 PAMKH TPEOOBAHMI K CKO-
pocTH paboTHI U BPEMECHH PEaKLHH, T.C. HS YIOBJICTBOPSIOT TPEOOBAHIM “pe-
anbHOTO” BpEeMEHH. JIONMOTHUTEIBHBIC CTEICHH 3aIUTHI CHCTEMBI OOCCIICUH-
BaIOT W KOPITyCa MPOMBINIICHHBIX KOMIIBIOTEPOB, TAK HA3BIBACMBbIC “KPEHTHI .
OnHu BMEIIAIOT B c€0sI HE TOJILKO MATCPHUHCKHUE ILIATHI KOMIIBIOTEPA, HO M OJIOKH
MUTAHAA, KAOCTBHBIC CHCTCMBI H JOTIOTHHTCIFHBIC YCTpoiicTBa. B xopmyce Mo-
TYT HAXOJUTHCS JOTIOTHATEIBHBIC YCTPOHCTBA OXJIAXKICHHS, BEHTHIIIAH, KOH-
TPOIA BIAKHOCTH. TakoH KOPIYC MOXKST OBITh pa3padoTaH CIICIHATBHO 1A OA-
HOTO KOHKPETHOTO THUIIA POMBIIIICHHOTO KOMIBIOTEPA, 4 MOXKET OBITh YHHUBED-
CaJIbHBIM U JIOIyCKATh Pa3MEIICHUE CPa3y HECKOIBKHX MATEPHHCKUX ILIAT, 00-
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1.4. Tpebosanus k obopydosanuio ona OC PB

pa3ys MHOTOMAIIMHHBIC KOMIUICKCHI — (DAKTHUESCKH MHOTOIIPOIICCCOPHBIC CH-
crembl. CeWdac cpeau MPOMBIIUICHHBIX KOMITBIOTEPOB JIMIUPYET ITPOIY KIS
¢upm PowerPC u Motorola, a Taxke Ha peiHKE npucyTcTByioT Intel, SPARC
(SUN), ARM. PerkoMEHIOBAHHBIME KPUTCPHSIMHE ITPH BHIOOPE ITOCTABINUKA IPO-
MBIIIIICHHOTO KOMITBIOTEPA SBILIFOTCS: MUHUMHU3AINSI CTOMMOCTH, JOIYCTHMOM
pabouei TAKTOBOM 4YacTOTHI, MHHHMAJIBHOW PACCCHBACMOHN M TMOTPEOIIEMON
MOIITHOCTH, a TAKKEC MAKCHMAJIBHOE BPEMsI IIEPEKIFOUCHIS 3aJaUH M MHHUMAIIb-
HOE BPEMSI PEaKIMH HA BHEIIHEE MPEPBIBAHKCE. JTO JOCTATOYHO M3BECTHBIC Ia-
paMETPhI CHCTEMBI, TAK YTO OTACIEHOTO OOBSICHEHUS, MOXKAIY H, TPEOYET TOIBKO
paccemBaeMast MOITHOCTH. JIeJI0 B TOM, UTO PaccenBacMasi MOITHOCTH IIPHBOTUT
K HarpeBy MHUKPOIIPOIIECCOPA U BCCH CXEMBI B IIETIOM, A TAK KAK XapaKTCPHCTHKH
TIOJIy IPOBOTHUKOBBIX MPUOOPOB MEHSIOTCS BCJICACTBUE HATPEBA, TO “TOpsMAsT
IJIaTa MCHACT BECh CBOH BPEMEHHOM MPO(rib pabOTHI B ONPEACICHHBIX ITPEIe-
7ax. MO>KeT MEHSTHCS TAKTOBAs 4aCTOTA HA TCHEPATOPAX CHTHAJIOB CHHXPOHH-
3anuu, MCHAFOTCA XapaktepucTuku AL u LIATL, u3MeHACTCA BpeMS PCAKIHH
HA BHCITHHE UCTOUHUKH IIPEPHIBAHUH U AAXKE BPEMS JOCTABKH MTAKETOB 110 BHYT-
pcHHEM muHAM. BO3HHKACT “TOHKA CHTHAJIOB  HA IMHHAX PA3IMYHON JTHHEIL,
H3MEHSIOTCS OPOTH (PUKCAILMU YPOBHEH CHTHAJIOB HAa YCTPOHCTBAX BBOJA-BbI-
BOAA U T.I. TakuM 00pa3oM, eCli CHCTEMa MOXKET paboTarts O0e3 Harpera (M TeM
0omnee 0¢3 JOMOTHUTCIBHBIX YCTPOMCTB OXJIAKACHAA) H IPH 3TOM YAOBICTBO-
PSET YCIOBUSIM TEXHHUECKOTO 3aIaHMS U YCIOBIAM SKCILIYaTal|H, TO 3TO “HIe-
anpHA” CHCTEMA “peabHOTO” BPEMECHHU B JAHHBIX YCIOBIX. [IpOMBIIIICHHBIC
3OBM 4YacTO HCIOJB3YIOTCSI B COCTAaBE KOMIIJICKCOB AHANN3A W YIIPABICHUS
CIIO’KHBIMH CHCTEMaMM H mporneccamu. [103ToMy OHH MOTYT Ja’ke HE HMETh
YCTPOIHCTB 0TOOpAKCHHA HH(POPMAIHH (MOHHTOPOB) M YCTPOMCTB MPUBBIMHOTO
JUTS 9CTIOBCKA BBOJAA HH(POPMAIHH (KIABHATYPHI B MbIH). Takne 9BM mocras-
JLIFOTCS B BUAC OT/ACIBbHBIX OIOKOB M MOAKIIFOYAIOTCSA K APYTHM CHCTEMAaM KOM-
IJICKCA MOCPSACTBOM CCTCBBIX COCIUHCHUH MK KaOCIbHBIX cHCTeM. JIJia B3au-
MOJCHCTBHA ¢ HIMH HCTIOJB3YFOTCA 00bIaHbIC DBM, TaKKe MOIKITFOIACMBIC Uc-
pe3 ceTs mnn kadem. Hepeko mpoMBIIIIIEHHBIE KOMITBIOTEPBI KOHTPOIMPYIOTCSA
VAANCHHO, TaK KaK CTABATCS HEMOCPEACTBEHHO HAa OOBEKTE YIPABICHUS, 4 KOH-
TPOIHMPYOTCA C SAMHOM CCPBEPHOM KOMHATHI H “TICHTPATHLHOTO ~ Iy IbTA.

3. BcrpamBaeMble CHCTEMBI. 3TO MHHHATIOPHBIC MPHUOOPHI, BCTpamBac-
MBIC B JAPYTHE MPHOOPHI W KOMIUICKCHI, KOTOPBIMH OHH JOJKHBI YIIPABILITH.
Macmrabbl BCTPaHBAEGMBIX CHCTEM MOTYT OBITh PA3HBIMH, M OHH 3aBHUCAT OT
cepsr mpumerneHUA. Hanpumep, “BeTpamBacMas” CHCTEMA IS CAMOJICTA HITH
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1. Ocobennocmu onepayuonnsix cucmem peanvrozo spemenu (OC PB)

MPOMBILUICHHOTO KOHBEHEPAa MOKET HMETh Pa3Mep CTAHIAPTHOTO CHCTCMHOTO
6JI0Ka KOMITBEOTEPA, 4 BOT MOJIYJIb HA IIIATE CMAPT(OHA YIKE JODKCH OBITh MH-
HHATIOPHBIM 10 CBOEH cyTH. KpoMe Toro, celaac noABUNack TECHACHIMA HA Pas-
PaOOTKY M BHECAPCHUC BCTPAHBACMBIX CHCTEM, KOTOPBIC HMCIOT MHKPOCKOIIHYC-
CKHI pa3Mep M BXOJAT B COCTaB APYTHX MHKPOMPOLECCOPOB. 3TO TaK HA3BIBAC-
MBbIE “THOPHIAHbIC” MHKPOIIPOIIECCOPBI, BHYTPH KOTOPBIX MOYKET HAXOJHUTHCS H
COBMECTHO Pa00TaTh HECKOIBKO PA3IMYHBIX sAaep. HampuMep, BEMACTHTEIBHOS
SIIPO OT OCHOBHOTO IMPOLIECCOPA, SIPO BBICOKOCKOPOCTHOTO TIOTOKOBOTO mIH(-
poBaHus, TAPO DH(PPOBOH 0OPAOOTKU CHTHANIOB HITH BHACOKOAUPOBAHUL.

MOo>KHO BBIACITUTH HECKOIBKO 0000meHHBIX TpeboBanmii k OC PB, ycra-
HABJIHBACMOH HA MOJ0OHOM 000PY A0BAHHH.

1. Pa3mep cuctemsl SBIACTCS KPUTHUCCKHU BAKHBIM H 3aBHCHT OT C(hepsl
€ro MPMMECHECHUS.

2. Jms coOMIONCHMS 3aTaHHOTO YPOBHSI CKOPOCTH PabOTHI M BPEMCHH
peaknum, cuCcTeMa MosKeT padoTaTh O6¢3 BHeImHero Ooka [13Y.

3. /I 3KOHOMHH MECTA CUCTEMA MOKET YACTHYHO XPAHUTh CBOH JAH-
HBIC B C)KATOM BHJC.

4. TIpu rammaun O3Y A0CTaTOYHOM EMKOCTH, CHCTEMA MOXKET YACTHIHO
WA TIOJTHOCTHIO 3arpy>KaThCsl B ONCPATHBHYIO MAMSATH M paboTars “n3 Hee .

5. Cucrema MO>keT cama ceds codpaTh, CKOMITMINPOBAThH M MPEBPATHTH
B 3arpy304HbIA MOIYJIb IPYTOTO, “O0BIMHOTO” KOMITBIOTEPA, CBI3AHHOTO C MPO-
MBIIJICHHBIM KOMITBEOTEPOM MOCPEACTBOM CETH HJIH KAOSTbHOTO COCAMHCHHA.
210 TpeOyeT YCTAHOBKM W HACTPOWKH JOTOIHHTCIHHOTO MPOTPAMMHOTO HH-
CTPYMCHTApH, HANIPHMEP, KPOCCKOMITUILATOPA.

6. CucTeMa JOKHA MOAICP KUBATH OOJIBIIHHCTBO COBPEMECHHBIX apXH-
TEKTYP MHKPOIPOLCCCOPOB, UTO JACT BO3MOKHOCTD KIIHCHTY BBIOHPATH MOJX0-
JUSIIYEO MOIIHOCTb.

7. CucteMa JOOJDKHA TMOANCP/KHBATH IIHPOKHI CIEKTP COBPEMECHHOTO
nieprupepuiHOTO 000PYIOBAHMUS U YCTPOHCTB CBA3H.

Kowneuno, n1s1 (opMHAPOBAHASA TPOMBIIUICHHOTO KOMITBEOTEPA HEAOCTA-
TOYHO IPOCTO COOPATh anmaparypy M 3arpy3uTh TyAa ONCPAIMOHHYIO CHCTEMY.
Heob6xoauMm eme 1 HabOp MPUKIATHOTO W CHCTEMHOTO IIPOTPAMMHOTO obecte-
YCHHA, KOTOpPOoC OyaeT oOccrmeumBaTh HHTCPCHC CBA3H MCKIY CHCTCMAMH,
cO0p 1 00pabOTKY JAHHBIX, 4 TAKXKS BBIIOTHCHHE AJTOPUTMOB YIIPABICHUS KOH-
KPETHBIM 00OPYZOBAHUEM H ITPOMBIIUICHHBIMHI 0OBEKTAMH.
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2. OCHOBHBIE TIOJIOKEHHUA

2.1. OcHOBHBIE OTIPE/IETCHUST

IMox mporpammoti OC PB 6ynem morrMAaTh (hOPMATH30BAHHOC OMTHCAHUC
aITOPUTMA, BHIPAXKCHHOC B OMPCACCHHBIX TCPMHHAX ~“A3BIKA~, IOHHMACMOTO
OBM, n 00cCneUHBAOIICE PCIICHIC TOCTABACHHOH 3a1aMH.

IMox MUKPOTIPOLIECCOPOM HJTH HCHTPAIBHBIM TipouieccopoM IBM Gyaem
MOHUMATH YCTPOHCTBO, CIIOCOOHOE BHIMOIHATE KOMAH/IBI HA (DOPMATH30BAHHOM
S3BIKEC MPOTPAMMHPOBAHAS, TPCOOPA30BAHHBIC B IOCICIOBATCIBHOCTH HH-
CTPYKIHIA.

IMox mHCTpYKIHCH OYACT MOHUMATH 000COOICHHYEO CIUHUILY HH(POpMA-
LUK, COCTOALIYIO U3 KOJA ONMEPALMH U JAHHBIX (CChLUIOK HA JAHHBIC), KOTOPYEIO
CIOCOOCH TOHATH M BBINOJIHATE MEKpOIponieccop. Habops! mHCTpYKIuMii momy-
YAFOTCA U3 POTPAMM IOCTIE MPOXOKICHAS 3TANIOB COOPKH, THHKOBKH H KOMITH-
JUIIMAH MIPUKIIAAHBIX MPOTPAMM CIICHHAJIbHBIM CHCTCMHBIM IMPOTPAMMHBIM obec-
TICYUCHHCM.

[Nox mamsaTer0 OyJeM MOHWMATH YCTPOWCTBO I XpaHCHUS HMH(OpPMA-
WM, a TaKKe HAOOPOB MPOTPAaMM, HHCTPYKIHH M JAHHBIX. B 3aBHCHMOCTH OT
PACTIONOKEHI TAMATH OTHOCHTEIFHO MHKPOIIPOLIECCOpa Oy 1eM pa3aenars:

e BHYTPCHHAS PETUCTPOBAS MAMATh — 3TO HAOOP BHYTPCHHUX PETH-
CTPOB MHKPOIIPOLIECCOPA, PACIIOJIOKSHHBIX HEIIOCPEICTBEHHO B €10 siape. OHu
OTIIMYAOTCS BBICOKOH CKOPOCTBIO PabOThI, MAIBIM BPEMECHEM JOCTYTIA U HEBBI-
COKHM 00BEMOM. PeTHCTPOBAs MAMATH CIIYKHUT B OCHOBHOM IS XPAHCHHS MPO-
MCKYTOYHBIX PC3YJIHTATOB BRINMOJTHCHHAA KOMAHA MCKAY TAKTAMH MPOLECCOpPa;

¢ Oy(depHad mamMaTh WIH K3 — 3TO MAMATH HCOOIBIIOTO 00bEMa, pac-
TIOJIOKEHHASI MEKIY SAPOM MEKpomponeccopa u ero rnepudepucit. CiyxuT B
OCHOBHOM 111 (DOPMHPOBAHMA W XPAHCHHS OUYCPCIHM BBHIMOTHCHHS KOMAHJ H
omeparmuii. OHA OBIBACT HECKOIBKHX YPOBHEH, KaK MPABHUIIO, YIPABILIETCS OT-
JICIBHBIME anropurMamu Oy pepu3armm;

e BHYTPCHHAA ONCPAaTUBHAS maMATh CHcTeMBI (O3Y) — 310 OBICTpOICH-
CTBYIOIASA IMAMATH, OOBIYHO BBINOJIHACMASI B BHUAC OTACJIbHBIX IIJIAHOK. Omna s8-
JSIETCSI SHEPTO3aBUCHMOIL. Peanmm3yercs HabopoM OTHOTHITHBIX MUKPOCXEM — 3a-
MOMHHAIOMIAX YCTPOUCTB. JIOMyCKAeT 3aMEHY M YCTAHOBKY IUIAHOK C OOIbIIHM
00BEMOM TIPH COOIFOICHIH COBMECTHMOCTH IIHMH IO Pa3psITHOCTH M YacTOTE,
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2. Ocnosnwle nonoxcenus

e pHewHsx1 maMiath (I13Y) — 310 ycTpolicTBo XpaHeHHs HWHPOpPMAIMH
(mporpamm u AaHABIX). OHA ABIACTCS YHCPTOHE3aBUCHMOH. [IpeHasHauCHA JIs
JIOITOBPEMEHHOTO XpaHEHH MH(POPMAIMH W IIEPEHOCA €€ C YCTPOMCTBA HA
ycTpoiictBo. B Hactrosmiee Bpems pacmpoctpancHs! [13Y crenyrommx BHIOB:
JKCCTKHC TUCKH, ONTHYCCKHUC JUCKH, @nem-naxonmenn W KapThl NaMATH, TBEP-
JOTCIBbHBIC HAKOITUTCIIH.

IMox crexom nnm ouepenpro OyAeM IIOHAMATh CIICIHAIEHO OPTaHN30BaH-
HYH0 00JIaCTh MAMATH, PCATHU3YIOMYIO AJTOPHUTMBI “TICPBBIH BOIICT — TICPBBIH
BBIMICT WA “TICPBBIH BOMICT — MOCTICAHUH BRIMICT . [ICpBEIi BAPHAHT HCIIOJThb-
3yETCsl JUIT OPTaHU3AIMH TTOCTICI0BATEIBHOTO OTIOXKESHHOTO BHITOJHECHIUS 3313~
HUH, a BTOPOi BAPHAHT MPUMEHSICTCS A PEIIeHAS 3a1a4 Oy pepr3aimu JTaHHbIX
WJIH M3MCHECHHS UX NOPSAAKA (IEPECTAHOBKH).

[Nox BupTyaIpHON MaMATHIO OyJAEM MOHUMATh O00JIACTH MAMSTH, BHYTPH
KOTOPOH PaboTacT HEKOTOPBI MPOLECC, T.¢. KAKIABIH MPOICCC HMEET AOCTYI K
CBOCH 001acTH MaMATH, HA3bIBACMOH “BHPTYATIbHON . 3Ta 00JIACTH MOXKET OBITH
pbigencHa Kak u3 O3Y, Tak u u3 [13Y. BupryanpHas mamsarh, Kak HHCTPYMEHT
OTICPAIIOHHON CHCTEMBI, TIO3BOJIIET YBEJIMYUTH 001aCTh, JOCTYIHYIO MPOLEC-
caM TIAMSTH 33 CYET BBLACICHHS AOIOTHUTCILHOTO IPOCTPAHCTBA U3 JOCTYII-
HOTO JHCKOBOTO PECypCa, a TAaKXke OOCCICUMBACT BbIACICHHUEC M30IHPOBAHHOMN
00JIaCTH TaHHBIX 71 KAKIOTO Mporecca, 00ECIieYnB OTACIBHBIN THAMTA30H a1~
PECOB U MOBBICHB OE30MACHOCTH PA0OTHI.

OT00pakeHHE aAPEeCcOB BUPTYAIBHOM MAMSTH HA PEATbHYIO MTAMSTH HITH
JUCKOBOC MPOCTPAHCTBO HA3BIBACTCH “TpaHCAmmeH . TpaHCIIOUCH agpecoB
3aHMMAETCS OTICPALIMOHHAS cucTeMa. /ISl yCKOPEHHUS TaHHOTO TIPOIIECCa HEKO-
TOPBIC CUCTCMBI HMCHOT B CBOCM COCTABC CIICIUAJIBHBIC MOAY JIH H MUKPOCXCMBI
— KOHTpOJIepbl. HOTIA 3T0 OTACTBHBIN OJIOK MHKPOIPOLECCOPA I MHKPO-
KOHTPOJIJICPA, TAK KAK CYIIECCTBYIOT PA3JIMIHbIC METOIbI JOCTYIIA K MAMSITH, T.C.
W TPAHCIHMPYIOIUH KOHTPOJIICP MOKET PEATH30BBIBATH PA3JINIHBIC AITOPUTMBL.
UYamie Bcero 370 “CTPAHHUYHBIN MEXaHH3M, IIPH KOTOPOM H peajbHAs, W BUPTY-
anmbHASA MAMATH Pa30MBACTCH HA OOACTH PAaBHOTO pasMepa (crpanunsl). CraH-
JAPTHBIM PAa3MEPOM CTPAHHIBI cunTacTca 00seM B 4 KO6. Mexkay peanbHBIMH H
BHPTYAJIbHBIMH CTPAHHIAMHE yCTAHABIMBACTCS OJHO3HAYHOE COOTBETCTBHE, HO
B 3TOH LETOYKE BCeraa OyAeT MPUCYTCTBOBATH 3aePsKKa. [103TOMY B CHCTEMAX,
KOTOPBIC OPUCHTHPOBAHBI HA MUHHUMAJIBHOC BPEMA OTKJIMKA, MCXAHHU3M TPAHC-
JUILUY AAPECOB U MOAACPKKH BUPTY ATbHOM MAMSTH MOMPOCTY OTKIIFOYACTCS WK
HC PCaM3yeTCs BOOOTIC.
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2.1. Ocnosnvie onpedenenus

IMox 3amanmem OyaeM MOHAMATH OMPEACICHHBIH 00BeM padoTsl mist OC
PB u ympasisieMoTro ¢it 000pyI0BaHH, OTPAHHICHHBIH IO BPEMCHH H PSCypcaM.
3aJaHNe MOYKET BBIPAKATHCA Kak B BHAC (DOPMATIBHOTO OIMCAHMS, TAK H B BUZIC
0(hOPMIICHHOH TPOTPAMMHOH TpoeAYPHI WK (YHKIUH. VIMCHHO YIIPABICHHC
3aJAHUSIMH SIBJIETCSI OTHOH M3 OCHOBHBIX (DYHKITUH ONICPAIIHOHHOMN CHCTEMBIL.

3agaaus OC ynpaBsmoTCS OTACIBHBIM MOJAYJIEM — IIAHUPOBINHKOM H
JICKAT B OCHOBE “peanpHOTo” BpeMeHH. Koraa OC PB BRMOTHACT MIAHAPOBA-
HUC 33JaHHUH, OHA JOJDKHA HE TOJBKO C(POPMHPOBATH MOCICAOBATEILHOCTD Ta-
KHX 33JaHUH, PA3MECTHB HX B CTCK HIIM OYCPE/Ib, HO M YUECTh TPEOYEMBIC ITHM
33JaHUSIM ANIAPATHBIC W MPOTPAMMHBIC PECYPCHI, A TAKKE WX JOCTYIHOCTH B
MOMEHT BBIITOJHEHU 3aJaHus. [IprMepaMu TakiX PECypcoB MOTYT OBITh: BpeMs
padoThI MEKPOIIPOLIECCOPA, ATPECHOE MPOCTPAHCTBO BBOAA-BBIBOIA, IIMHEI, OY-
(hepHBIC 3TEMEHTHI, NEPU(EPHIHbIC YCTPOHUCTBA, CETh, (JaliTbl BO BHYTPECHHEH
WJIM BHCIMHCH TMAMSATH. 3aJAHWC BBIIOTHACTCA OOBIMHO “BHYTPH HEKOTOPOTO
MPOLIECCA ONMEPALMOHHO N CHCTEMBL

IMox mpoueccom OC OyaeM MOHUMATH A0CTPAKTHOC ONMHCAHNC YIACTKA
MPOTPAMMHOTO KOJA B XOJI€ €r0 BBHINOJHEHHS. [Ipomecchl MOTYT COCTOATH 3
TPOTPAMMBI LEIUKOM WM M3 OJHOM, MIIM HECKOJNBKUX MPOLEAYP MPOTPAMMEL
JL OmUCaH|S MPOLECCOB CYIIECTBYCT OTACTBHBIX cTaHAapT 1SO 9000:2000.

Kaskaplif mpoLece XapakTepU3yETCs CICIYFOIIMM.

1. CoOCTBCHHBIM COCTOSHHCM.

2. CoOcTBeHHO 00IACTHIO MAMSATH I XPAHECHH MPOTPAMMHOTO KO
W TAHHBIX.

3. CoOCTBEHHBIM BPEMCHEM BBIITOTHCHIL.

4. CoOCTBCHHBIM CTCKOM.

5. CoOcTBEeHHBIM OTOOpAKCHHEM MAMATH M (JaHIIOBOI CHCTEMBI U3 BHP-
TYaJIFHOTO MPOCTPAHCTBA (OMHCATCIIHHOTO) HA (PH3HUICCKOS.

Jns OC PB zamanme ompenemsercss Kak €OMHUIA PAOOTHI, KOTOPYIO
HYKHO BBIIIOJHUTB. B TO ke camoe BpeMsI, 3a1aHHUE BHINIOJHACTCS B OTHOM HITH
HECKOJIBKUX Tponieccax. Craparorcst cCOOIF0JaTh COOTBETCTBHE: OTHO 3a1AHHC —
OJIMH TPOLIECC.

TakuMm 00pa3zoM, IDIAHMPOBINWK 3aJaHUH OyJCT 3aHUMATHCS MO (DAKTy
TUTAHHPOBAHMS 3aIyCKAa W OCTAHOBA MPOLIECCOB, COBMEMIASA X C TPeOyeMbIMHU
pecypcaMu CHCTEMBI IO BpeMEHH U 00beMaM. [ ITaHNpOBIIHK JOKEH B IEPBYIO
ouepenp 00ECHECUNTh BBHIIOTHEHHE IIPOLIECCOB COOTBETCTBYIOIINMHE PECYPCAMH,
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2. Ocnosnwle nonoxcenus

HHAYC MOJYYHTCS Kackaa cOOeB, M 3aAaHUC HE OYACT BHIOHCHO. Kpome ToTO,
IUTAHAPOBIIHUK JO/DKCH CICIHTH 32 B3AUMOJICHCTBHEM MPOLECCOB, 3 OOMCHOM
nH(popManmeil MKy HHMH, OH AOJDKCH YMETh OCTAHABIMBATH MPOLECCHI W
“CTAaBUTb MX HA MAY3Y , ECIIM MPOLECCHI CBsI3aHbL. Jpyroi (yHKIMEH IaHHPOB-
KA SIBJIIETCS MOHUTOPHHT MPOLECCOB M YIAICHHUE TaK HA3BIBACMBIX ““OCHPO-
TEBIMIUX MPOLECCOB MK “30MOM~ mpoueccos. [lox mocaeTHIMU TOHUMAFOTCS
TMPOLECCCHI 0¢3 “POaUTEIIT HTH MPOLECCHL, KOTOPHIC HE OBLTH YHHUTOXCHBI BMC-
CTE C BBITPY3KOH 0a30BOTO POAMTENLCKOTO Mponecca. OHM “BHCIT B CHCTEME,
KAaK MHUHUMYM 3aHHMAs OEHHBIE PECYPCHI H MPOLIECCOPHOE BpeMs. B HEKOTOPBIX
CIy4asx HCKOHTPOIHPYECMOE MOposkacHHS (“cmam’”) “30MOHM” HPOIIECCOB Mpe-
BpaIacTcs B HACTOSINEE OCACTBHE, MPUBOIS K “TIAICHAIO CHCTEMBIL.

B 6a30B0M BapHaHTEC MHOKECTBO COCTOSIHHH JEOOOTO IPOIIECCA MOYKHO
OTHCATH CACAYIOIINM CIIOCOOOM.

1. OxuaaHue — MPOLECC KACT BOZHHKHOBEHUSI HEKOTOPOTO COOBITH,
TOCJIE YeTO OH HAYHET WM BO30OHOBHT CBOIO padoty. [Ipumepom mMoryT ciy-
SKUTh 00paOOTYMKH TMPEPHIBAHUI OT BHEIHHUX YCTPOWCTB — OHH BCEr/Ja Haxo-
JATCA B OHepaTHBHOfI IIAMATH H Cpa6aTI>IBaIOT TOJBKO IIPHU MOCTYIVICHHA BHCIII-
HETO CHUTHAJA.

2. TOTOBHOCTB — POLICCC HE ABILICTCS ““OCHPOTEBIIAM , OCTAHOBJICHHBIM,
VHHYTOKCHHBIM, OH HHYCTO HE OKHIACT, HO U HE PAabOTAcT B MPAMOM CMBICIIC
3T0TO CI0BA. [1po1ece mpocTo “MOCTABICH HA MAy3y , TAK KAK MY HC MPEIOCTaB-
JICH JOCTYT K MAKPOTIPOLICCCOPY HIIH APYTHM HEOOXOJHMMBIM PeCypcaM.

3. BbIOJHEHHE — MPOLECC UMEET JOCTYI K MUKPOIMPOLECCOPY H APY-
THEM pecypcaM, HMOJYYHJI CHTHAN Ha4yanga paboThl, SBISIETCS MPHOPUTETHBIM B
HacTosmee BpeMs. Cpeau BceX APYTHX MPOLIECCOB B OTHO3aJAYHON CHCTEME OH
OyIeT CAHHCTBCHHBIH C IIOMETKOH “TOTOB”.

Bce npoueccer 8 OC PB uMerOT Tak HA3BIBACMBIN JKH3HCHHBIN MUK B
0azoBOM BAPHAHTC SKH3HCHHBIH MUK MOXKHO OITHCATh I[HaI’paMMOfI, KdK 3TO IO~
Ka3aHo Ha puc.l.

Coszmanme mpormecca (creation). Ilepexon B 3Ty a3y CBA3aH C BEI3OBOM
MPOTPAMMBI H €€ 3aTPy3K0H B ONCPATHBHYFO MAMATb. /11 MpOrpaMMBl CO31aeTCA
3aIMCh B IIAHUPOBIIMKE, BBIACTIAIOTCA PECYPChL, (DOPMHUPYETCH HAYAIBHOES CO-
CTOSIHHC C OMYHIICHHCM PETHCTPOB, OOJNACTH MAMATH H T.I. YCTAHABIMBACTCS
HAYAJBHBIH aapec MPOTPAMMBI U BBI30BA, 3a4ACTYIO MOAKIFOYAIOTCSA MOTOKH
BB0JA-BBIBOJA (KAK MHHAMYM OalTOBBIC MOTOKH Stdin, stdout, stderr).
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2.1. Ocnosnvie onpedenenus
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Puc. 1. JKuzHeHHBIH 1TUKII TIpoliecca B CUCTEME

[Tpouecc mepexoIUT B COCTOSHHUE TOTOBHOCTH H 0’KHIACT BBI30BA HA BBI-
MOJTHCHHE.

Ornpaska Ha BemoOHCHHE (process dispatch) mpomcxoaut Toraa, Koraa
MHKPOIPOLECCOP MOKET BBINOJIHUTH 3TOT MPOLECC M AT HEr0 C(HOPMUPOBAHEI
HAYAJIbHBIC YCIOBHSL.

[TTaHUPOBLIMK TAKKE MOYKET 3AIIOMHHUTH 3TOT MPOLIECC H €T0 OKPYKCHHE
JUTA BBI30BOB B Oy mymeM. OKpysKeHHUE MPOLIECCa MOAPa3yMEBACT XPAaHEHHE COCTO-
SIHHA PETHCTPOM MHKPOTIPOLIECCOPA, COCTOSHHUSA PerncTpa (h1aros U Apyroi cu-
CTeMHOH HH()OPMAIHH B CTICIHAIBHBIX CETMEHTAX U pa3aenax mamMatH. OKpyxke-
HHC TIPOIICCCA 3AMUCHIBACTCA B TOT MOMCHT, KOTIA MPOIICCC “CTABHTCSA HA MAY3y
H YMTACTCA (BOCCTAHABIMBACTCS) B MOMEHT 3aIlyCKa MPoLecca. JT0 MO3BOJICT 3a-
IYCTHTb MPOIIECC CHOBA (DAKTHUCCKH “C TOTO MECTa”, KOTJa OH OBLIT OCTAHOBJICH.

Tarke CIeAyeT OTMETHTD, UTO MPOLECC MOKET OBITh 3AMCHCH B OUCPSIH
HA BBIOJTHEHHE 00J1ee MPHOPUTETHBIM IPOLIECCOM H TOTAA OH OYACT MPOCTO OT-
JIOKCH B COCTOSHUH “TOTOBHOCTH .

OcranoBka mporecca (timeout) BEITOTHACTCSA B OCHOBHOM KaK CJICICTBHC
OJHOTO W3 ABYX COOBITHIH: MPOLECC MPEBBICHII BBIICICHHBIH €My KBAHT BPCMCHH
HA BBINOJHCHUE WIIM MPOILIECC OBUT MPEPBAH 10 CHTHAIY BHEHIHETO WIIM BHYT-
PCHHEro mpepbiBaHus. B 3TOM clyyae y mpepBaHHOTO MPOLECCa OCTACTCH COCTO-
STHAE “TOTOBHOCTH , OKPY>KCHHE OYACT XPAaHUTHCS B CHCIHAILHOM CETMEHTE, B
OH OyJeT 0’KHIATH HOBOTO 3AIyCKA CO CTOPOHBI ITIAHHPOBIIHKA.
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2. Ocnosnwle nonoxcenus

Broxuposka (blocking) mpomecca OCYIIECTBIIACTCS CICHHATGHBIM CH-
CTCMHBIM BBI3OBOM — 3ampoCcoOM OHepaHI/IOHHOI\/II CHCTCMBI, KOTOpBIfI JOJDKCH
OBITh HCMCJICHHO YAOBJICTBOPCH MCPET TCM, KaK 3a0IOKHPOBAHHBIA MPOIICCC
TMPOACJDKHUT CBOKO padoTy. OOBMHO 3TO MPOHUCXOINUT HPH BBHIIOTHCHHH JOCTYIIA
K OOIIMM PecypcaM HJIH MPH MOCTYIUICHHH 3alpoca Ha BBOA-BBIBOA. B TakoMm
cayuac OC HHHOUHPYCT OTACTBHYIO MPOLEAYPY OJIOKHPOBKH I Y IOBJICTBOPC-
HU 3anpoca. [IpuMepoM MOKET CIIy KHTh HEOOXOAMMOCTh JOCTYIA K (aiiny HA
pHEITHEM HocHuTene. Torma OC (hopMupYeT CHTHAI IS TUCKA, HHAITHATTH3HPY -
OIuH (PYHKIMIO YTCHHS WM 3amicy OJoKa naHHbIX. [Iponecc mepeBoauTcs B
3a0JIOKHPOBAHHOE COCTOSTHIE, ITOKA ICHCTBUE HE OyIeT 3aKOHUYECHO B BO30OHOB-
JUIETCS IO 3aBEPLICHUIO ACHCTBUSL.

Paz6oxmposanne mponecca (unblocking) mpoucxoaur B 00parHoOM mo-
PAAKEC OTHOCHTCITHHO OoKmpoBKH. Korma pecypc miim 3ampoc OIOKHPYET mpo-
Iiecc, a MoTOM OJIOKHMPYIOMIEE JCHCTBHE 3aKAaHUMBACTCA, OOBIMHO (DOPMHPYETCS
JOPYyTOil CHTHAN HJIH MPEPBIBAHUS, COOOMAIOIICE MIAHHPOBIIAKY, YTO MOYKHO
BHOBB BBITIOJTHATE 3a010KHPOBAHHKIH mporece. Toraa mporece moMeuacTca Kak
TOTOBBIH K BbI30BY U B BHOBb INOMCITACTCA B OUCPCAb HA BBIMTOJTHCHHC.

TaxoH MK MOYKET BBIMOJIHATHCA JO TEX MOP, OKA CUCTEMA HE MPEKPaA-
THUT HYKIAThCA B JAHHOM HPOIECCE, ECITH 3TO MPOM3O0ILIO, TO MPOLIECC OKOHYA-
TEJIHO YHHUITOKACTCAL

YauuroxkeHne (termination) mpomecca MOKST OBITH  HOPMAJIBHBIM
(normal) wm SxcTpeHHEBIM (abnormal). [Tocne I BApHAHT HHOTAA HA3BIBACTCSA
HCKIIFOUCHHCM (exception). B modom ciryuae, cHCTeMa 0CBOOOKIACT BCC 3aHH-
MAaeMBbIC MPOLIECCOM PECYPCHL, a B CIy4Yae HCKIIFOUCHHAS W SKCTPSHHOTO 3aBeP-
meHust, OC 0OBIMHO BBIPAOATHIBACT CHCUIHANBHBIA CHUTHAN M JCIACT 3aIUCh B
moToke ((paiie) omuOOK. 3TO0 HCKIFOUCHHC MOXKHO TICPSXBATHTH MPOTPAMMHO
HJTH ANIAPATHO U MPHHATH OMPSACICHHBIC MEPBL. JTOT MPHEM YACTO UCTIONIB3Y -
€Tcs B MPOTPAMMHPOBAHUY IIPH MOMOIIN KOHCTPYKIMH try/cache/finally u mo3-
BOJIICT CYIICCTBEHHO MOBBICHTH YCTOHYMBOCTH IPOTPAMMHOTO OOCCIICHCHHS.
I'paMOTHBIH MPOTPAMMHUCT PA3MEINACT ITOJOOHBIE KOHCTPYKIMH BO BCEX MECTAX
MPOTPAMMBI, KOTOPHIE MOTYT BBI3BATh UCKIIOYECHHE MM HEHOPMAIBHOE 3aBEP-
nieHue mpouecca. [IpuMepaMu MOTYT CITYKHTh ONICPALMH JACICHHUS, OOPalICHHE
K O0BCKTAM H PecypcaM, KOTOPBIX MOKET HE CYIICCTBOBATh, MPeoOpas0OBaHUE
CJIOJKHBIX CTPYKTYP JAHHBIX.
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2.1. Ocnosnvie onpedenenus

UckmroueHus, HIH, APYTHMHA CTIOBAMHE, HCKJIFOUUTEIIbHBIC CHTYAIHH, 3TO
COOBITHS, BOSHHKAIOIIUC IPH MOTBITKE CACIATH YTO-TO HEAOMYCTHMOE. DTO CHH-
XpOHHBIE COOBITHA. OHH BO3HHKAKOT B KOHTCKCTE TCKYIICH BBIMOTHACMON 3a-
JAYH U MOTYT OBITh HCIIPABHMBIMH HITH HCHCTIPABHMBIMH.

CoriacHO CTaTHCTHUKE, NCIIPABUMBIC HCKIFOUCHHS — 3T0 HOPMabHO. bo-
JIee TOTO, B HCKOTOPBIX CIIYYASAX JAaXKe MPUXOANTCS BCTPAUBATh HCIPABUMBIC HC-
KIFOUYCHHA B TIPOTPAMMY CICUHATBHO. B OPYTHX CHTYAIHAX TOMBKO HUCKIFOUC-
HHS IOMOTAOT MPOAHATA3HPOBATH BHIMOTHCHUS MPOTPAMMBI (HAPUMED, TIOT0-
Opats JeKoAep A JAHHBIX HEH3BECTHOTO (DOPMAaTa) M MPABHIBHO BBINOJIHUTD
anropuT™M. 3BYUHT CTPAHHO, HO 3TO TaK.

[Nocne peanmmzaumy nmm 00X01a HCIPABUMOTO HCKIIFOUYCHHS, IPOrpaMMa
MPOIOJDKACT JATbHEHIIHI X0 PaboThI 03 KAKUX-THO0 HAPYIICHUH.

HewncnpaBuMble HCKIFOUCHHS — 3TO COBCEM Apyrast ucropust. OObraHASN
peaxums ONEPANHOHHOM CHCTEMBI HA HEMCIIPABUMOE HCKITIOUCHUE — AaBAPHHHOC
3aBepmieHUE mporpamMMel. [Tosromy OC HA CBOEM YPOBHE T0JDKHA 00CCIICUHBATD
TepexBar MOA00HBIX CHTYAIMK U HE AOIYCKAaTh COOCTBEHHOE “TIAACHHUE  JaKE B
ciayvae “maacHus’” MpOTPaMMBL

B HekoTOpBIX Ciydasx Tpedyercd oOeceunTh B3aHMOACHCTBHE MCIKIY
TIPOIIECCAMU A1 IEPEJAYH JAHHBIX HITH YIPABILIOIIIX KOMAHA, OTH IIPOLECCHI
MOTYT BBIIOJIHATHCS “KBA3UMAPAJUICIBHO  HA MOCJCI0BATCIBHBIX CHCTEMAX WA
JCHCTBHTENIFHO MAPAIUICIBHO HA MHOTOAACPHBIX HIIH MHOTOHMPOLCCCOPHBIX CH-
CTEMAaX, a TAK)KE MOTYT 3aIyCKAaThCS B ONMPEACICHHOM MOCICAOBATEIFHOCTH B
COOTBETCTBUH C KakKuUM-1uOo0 anropurMoM. B mobom cayuae, OC PB nomxna
HMCETb MCXaHH3MBI B3AHMOCHCTBHS MPOIICCCOB.

CaMBIMH PACIPOCTPAHCHHBIMH METOJAMH W HHCTPYMCHTAMH B3aHMO-
JECHUCTBHUA SIBJLIFOTCSA CJACAY FOLIHE.

1. Pa3memseMas MSKIY MPOICCCaMU 00IaCTh MaMATH. JJaHHAS CHTYalHsA
HAOIFOJAeTCs TOTIA, KOTAA JBa WM OoJiee MpoIecca UMEIOT JOCTYI K OJHOH
00JaCTH MAMATH WM JAXE K OJTHOM MEPEMEHHON B MAMSTH, HO Ka’KAbIA B CBOC
BpeMs. B ciyuae peanbHOM mamMATH TAKOH JOCTYI KOHTPOJIHPYETCS CHECIHAb-
HOH MHKPOCXEMOH — apOuTpoM, a B ciay4ac upryanbHOH mamsata — OC u MuK-
POTIPOLIECCOPOM, TAK KAK HYKHO 00CCIICUHTH OTOOPAKCHHC HECKOIBKIX PA3HBIX
o0JacTel BUPTYAIBHON NMaMATH HA CIMHCTBCHHOE PEAbHOE aIpEecHOE Ipo-
CTPAHCTBO.
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2. Ocnosnwle nonoxcenus

2. Cucrema cemagopos. Cemadop — 310 (ar, mpusHak. HexoTopsie
JAHHBIC, KOTOPBIC UMCIOT /1BA CTAOMIIBHBIX COCTOSIHUS (JIOTHYICCKUH HYIIb | JIO-
ravueckas eauHuna). Cama mo cedc mepeMEHHASA HAXOIUTCS B CIICHHATLHON CH-
CTCMHOM 00JIACTH MAMATH U JOCTYI K HCH PETYIHPYCTCA MOCPSACTBOM CIICITH-
anbHBIX (DYHKIMH M NOAJCPKUBACTCS OTICPANHOHHON CHCTEMOT.

3. Cucrema curHanoB. CHrHAIBE — 3T0 (POPMATH30BAHHBIC COOOIICHHS
CTAHAAPTHOTO BHU/A, KOTOPBIC JOCTABILIIOTCS MOCPEACTBOM CIIY KEOHBIX KAHATOB
CBA3M OT OJTHOTO Tpo1ecca K apyromy. [Ipomeccsl nMetoT 00paboTarkn moa00-
HBIX COOBITHH M PETHCTPUPYIOT UX B ONIEPALMOHHOMN CHCTEME I TOTO, YTOOBI
ObL1a BO3BMOKHOCT OTPEarupoOBaTh HA CHTHAL UacTo TakOH MEXaHH3M IpUMeE-
HACTCS IS OTIOBEUICHIUS O COOSIX M HCKIIFOUCHHIX MU 00 aIapaTHBIX MPEphI-
BaHIIX. Hanboee sIpkuM mpuMepoM CpeH MPOTPAMMHBIX CHCTEM MOSKET CJIY-
JKATHh MPHHOAT CHTHAJOB/CNIOTOB B C++/Qt. Takoe B3amMOCHCTBHE peatH3y-
€TCA MEXITy KOMIIOHCHTAMH JIAKE BHYTPH OJHOH IPOTPAMMBL

4. Tlourosble AnmkH. SAmmK — 3T0 OdYepeab COOOIMEHHH, KOTOPBIH 10-
CTYIICH MHOTHM TpoueccaM. Kaxkaplil mpouecc, KOTOPOMY HY>KHO IIepeaarh JaH-
HBIC APYTOMY IIPOIIECCY, Pa3MEIIAcT CBOE CooOmEHNE B sAmmK. Bee mpoueccsl
HMEIOT JOCTYII K 3TOMY SLIMKY U NEPHOAMICCKH ‘“duTaroT noury . [Tpu momyye-
HAH “CBOCTO” MHCHMA, MPOLECC AKTHBH3HPYCT OJHO W3 CBOHX COCTOAHHH H
HAYHHACT PaboTy.

Bce nomoOHbIe MEXaHU3MBI O0BEIUHACT OJHO MOHATHE — COOBITHE.

IMox coOprTreM OyaeM MOHHUMATH (DAKT OMOBCIICHHSA MPOIECCA CO CTO-
porst OC wim Jpyroro mpoIecca O BOSHUKHOBCHHH HEKOTOPOH CHTYalWH, Ha
KOTOPYIO ¥ IPOIIECCA €CTh ONMMCAHHAS CTAHAAPTHAS peakuus. MuankaTopom co-
OBITHS MOKET CIY’KHUTH YTO YTOJHO: MOJYUYCHHE COOOLICHUS, CHTHAN, H3MCHE-
HHE COCTOSIHMS cemadopa u T.11.

Hamnbonee Ba>KHBIMA COOBITHSMH B CHCTEME SIBIDIFOTCS IIPSPBIBAHML.

[Nox mpepsiBanmeM OyJaeM MOHHAMATh HEKOTOPOE COOBITHE, IMPEHMYIIC-
CTBEHHO aIIApaTHOE, Ha KOTOPOE HY’KHO HEMEAJICHHO pearuposars. [IpepbiBa-
HHS MOTYT OBITh INTATHBIMH HJIM BHEINTATHBIMH. [IITaTHBIC MM CTAHAAPTHBIC
TIPEPHIBAHUS — 3TO HOPMAJIbHBIC PETYILIPHBIC WM CIIy4aiHbIC CHTHAJBI, KOTO-
pBIE BOZHHUKAOT IPH HOPMAIBHOM BBINOJHCHUH IPOTPAMM M AJITOPHTMOB H B
VCIIOBHAX HOPMAJbHOH paboTHI anmmapaTypbl. BHemTaTHbICE WM 3KCTPEHHbIC
TIPEPHIBAHMUS BOZHHUKAIOT B CIy4ac OMMOOK M COOEB, MPH HAPYIICHUH TPAHMUI]
OKUIAHMSI OKOHYAHMS ITPOILIECCOB, MPEBBIMICHUN YHCNA MOIBITOK UTCHUS HH-
(hopManuy ¢ BHEITHETO HCTOYHHKA U T.IL
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2.1. Ocnosnvie onpedenenus

ITpepriBaHUA MOKHO pa3Ae/ATh HA MPOTpaMMHBIC U anmapaTtHse. Ipo-
TPAMMHBIC TIPEPHIBAHI MOTYT OBITh BBI3BAHBI MPOLICCCAMH HIIM CAMOH OIepa-
OHOHHOM CHCTEMOH, MOTYT OBITH CICACTBHEM AIIAPATHBIX ITPEPHIBAHUM, U MO-
TYT 03HAYATh IITATHOS MJTH BHCIITATHOC 3aBCPIICHUC KAKHX-THOO0 PaboT U 3a1a-
HHUH, a TaKKe Pa3HbIC BHCINTATHHIC CHTYAaIlWMH. ANMAPaTHBIC NPEPHIBAHHI B
MICPBYIO OUCPSAh BOZHHKAOT HA YPOBHE “KEJe3a” W MOTOM OTOOPAKAOTCA B
CTIOH MPOTPAMMHOTO 0OCCIICUCHHA. 3TO MOTYT OBITh CHTHAITBI OT BHCIMHHUX HC-
TOYHHUKOB, TaTYNKOB, KOMIIBIOTEPHBIX CETEH, TAHMEPOB, CUCTUHKOB, OJIOKOB IIc-
penavu JAHHBIX U T.IL

[TpepoBanuss MOTYT OBITH CHHXPOHHBIMH W ACHHXPOHHBIMH. CHHXPOH-
HBIC NTPEPHIBAHKS HAOTFOJAFOTCS TOJIBKO HA YYACTKAX CHCTEM C JKECTKHM Tai-
MHHIOM. 3716Ch HIMEETCS B BHAY TO, YTO COOBITHS, BBI3BIBAIOIIUC IPCPBHIBAHM,
MPOUCXOJAT PETYIAPHO, HO C ONPEACICHHOM YacTOTOH. [IpakTiuyecku B cTa mpo-
LEHTAaX CJIy4YacB 3TH COOBITHS YIIPABILIFOTCS TaHMEPaMH M CUCTUHKAMHU. ACHH-
XPOHHBIC WJIH ATCPHOAMYICCKUE TTPEPHIBAHMUS BOSHUKAOT B CIIYYaHHOM MOPSIIKE
W WX HUKAK HENb3S 3aIUIAaHHPOBATh.

Kaxknoe mpepsIiBaHEE UMEET CBOH THIL, a CIEIOBATEIbHO, H HOMED. Ko-
JIYECTBO BO3MOXKHBIX HOMEPOB IPCPBIBAHMI 3aBUCHT OT CHCTEMBI, €€ IPHH-
mumna padoThl M APXUTEKTYPHI. PaHbIIe OBIIIO BOBMOYKHO HMETH BCETO 256 HOME-
poB mpepsBaHuil U 256 0OpabOTYMKOB COOTBETCTBEHHO. JTO OOYCIOBIICHO
OTpaHMYCHHEM O00BeMa TaONHIBI “BEKTOPOB~ mpepbiBaHmi pasmepom 1 Ko.
B 0omnee mo3aHUX cHCTEMAX y)KE HCIONB30BANACH HE TA0NWIA NMPEPHIBAHUM, a
JICCKPHIITOPHBIC TAOIHIBI B TETIEPh HOMEPOB MPEPBHIBAHHUN MOXKET OBITH, (PaKkTH-
YECKH, CKOJILKO YTOHO.

B mroboM ciydac, M3BECTHBIH HOMCP MPSPBHIBAHHUS MO3BOJLICT 3apaHCe
MOJATOTOBHTH 00PabOTUNK HMEHHO 3TOTO KOHKPETHOTO NMPEPHIBAHMS H OCTABHTH
€ro B CHCTEME B COCTOSIHHH TOTOBHOCTH. JTOT 00padOTUHK U OYJCT BHI3BAH IO
CBOEMY HOMEPY, TaK KaK 3TOT HOMEP 3aPETHCTPHUPOBAH B CIICIMATBHBIX TAOIH-
[AaX M OJHO3ZHAYHO TOCTABICH B COOTBETCTBHH APECY HAYAJA BBHIIOIHICMOTO
MPOTPAMMHOTO KOJA.

[pepsiBanue — 3T0 MOPOH SAMHCTBEHHBIN CIIOCO0 00MeHa mH(pOpMareH
MOy MPOLCCCAMH, COIUHCTBCHHBIH CIOCOO I OJHOW CHCTCMBI COOOIIUTH
JPYTOH CHCTEME O YEM-TO BAKHOM. [103TOMY IIpephIBaHIsL, OCOOCHHO ammapaT-
HBIE, 310 camble mpuopureTHbie coObrTisa 111 OC PB. B Takux OC crapatorcs
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VMCHBIINTH HE TOJIBKO BPEMS OTKJIMKA HA COOBITHE, HO M BPEMsI ICPEKIIFOUCHI
KOHTEKCTA 33/1a4H, SIBJLTIONICHCS PEaKIMeii Ha COOBITHE.

W3 xoHUENIHY MpephIBaHuil POIHIACE COBPEMECHHAS TEXHOIOTHS COObI-
THHHO-OPUCHTHPOBAHHOTO IPOTPAMMHUPOBAHMS. JTOT IMPHUHIUII PabOTHI OCHO-
BBIBACTCA HA TOM, YTO B CHCTEME OTCYTCTBYET OOJIBINAs YaCTh MIPUBBIMHBIX 37IC-
MEHTOB, 3aTO0 MPUCYTCTBYET MHOKECTBO IPOTPAMMHBIX MOy JICH, pabOTarOIIIX
HMMCEHHO KaK peaknust Ha coObIThe. I10Ce CBOETo 3aBEPIICHI, TAKHE ITPOIIECCHI
BBI3BIBAIOT CPAOATHIBAHKE TPHUITEPA, KOTOPHIA MOSKET SIBIITHCS COOBITHEM I
3amycKa CACAyomeH peakunn. TakuMm 00pa3oM, 31eCh OTCYTCTBYCT MPAMAd Te-
pelada yIpaBlIeHHS MEXIy MPOTPAMMHBIMH KOMITOHCHTAMH — BCE OCHOBBIBA-
€TCs Ha TPUTTEPax, COOBITHIX M HA PEAKITHSX.

IMox moToxoM Wi “HUTHIO OyACM NMOHHMATH BCTBJICHHC OCHOBHOTO
Tpo1Iecca, T.. KOT/Ia 33aa4a, peaan3yeMas KaKuM-JIH00 MPOLECCOM, HYKIACTCs
B BETBJICHHU CBOCTO HMCIOIHACMOTO KO/IA, OHA MOKET MOPOIUTD JOTIOTHUTETb-
HBIC TIOTOKH, HECYIIHC B Ce0C OTACIBHBIC YIACTKH OOMICTO airopuTMa paboTHI
POJAMTEIHCKOTO MPOLIECCa.

WHorma poauTeabCKuii MPoIecc MOXKET ObITh BCETO JIMIND HAYATIOM HIIH
OTNPABHOM TOYKOH AT NETOH CHCTEMBI MOPOKIAEMBIX HOTOKOB. IIpH 3TOM Kaxk-
JIBIH TIOTOK MOYKET PCATH30BBIBATH CBOH COOCTBCHHBIH ATOPHTM, 4 MOKST OBITH
KOIHEH APYTHX MOTOKOB, PA3BE UTO C HEKOTOPHIMH H3MCHEHHUSIMH.

B mobom ciyuac:

e TOTOK OyJeT pasaeisiTh 00macTh (PUAHUECKON MaMATH U1 KoAa H
JAHHBIX BMECTE C TPOIIECCOM;

¢ TIOTOK OyCT HMCTh CBOH COOCTBCHHBIH CTCK,

e TOTOK OyJET pa3fesiTh 001aCTh BUPTYAJbHOH MAMITH BMECTE C ITPO-
LIECCOM;

® TIOTOK HMEET CBOE COOCTBEHHOE COCTOSHHE.

Y IBYX HOTOKOB, 3aITy IICHHBIX B OZHOM MPOIIECCE, BCS MAMSITD SIBJICTCS
pazaenaseMon.

[MoToxu MOTYT OBITH KIACCH(DHITHPOBAHBI CIICAYOIIHM 00pazoM:

® IUKJIMYCCKUC 33Ja4H, BEIPAKCHHBIC B TIOTOKAX;,

® TCPUOANYCCKHUEC 3a7a4H, BHIPAKCHHBIC B MOTOKAX;

e HMITYJIbCHBIC 33]a4H, BEIPAYKCHHBIC B IOTOKAX.

[ukamaeckue 3a1a49 XapaKTEPHBI I MPOIIECCOB VIPABJICHUS TaK ke,
Kak W nepuoamdeckue. OHU MEPEXOIIT W3 OJHOTO COCTOSIHHS B APYTOE Uepe3
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2.1. Ocnosnvie onpedenenus

CTPOTO 33AaHHBII IMPOMEKYTOK BPEMEHH B IIPE/CIaX ONMPEACICHHOTO UK. 3a-
IyCK MOYKET TAK)KE BBITIOJTHATHCS HECKOJBKO Pa3 3a OAWH IUKJI B 3aBHCHMOCTH
OT KOJHYECTBA METOK WM CUCTYMKA 3alyCKOB. TakuWe 3a7aul MMEIOT CaMbIC
JKECTKHE OTPAHIICHHUS HA BPEMSI OTKJIMKA M BPEMSI BBITOTHCHIL.

ArnieproutecKue WK ACHHXPOHHBIC 331a4H, OTHOCSIIHECS K KIIACCY MM-
IyJIbCHBIX, OOBIHO MMCIOT MUHUMATbHBIN IIPHOPUTET B CHCTEME B MOTYT OBITh
OTJIOKCHBI WM IPEPBAHBI APYTUMH 3aJadamu. OOBIMHO 3TO 33Ja4YM AWATHO-
CTHKH, COXPAHCHHUS MM OOHOBJICHMS MH()OPMAIUK O BHEIIHEH CPEIc WM K
3amavn cOOpa CTATHCTHKH.

VY anepmoguvecKuX 33734 €CTh PA3HOBUIHOCTH, HA3BIBACMBIC CIOPAIH-
YECKHMH. ITO aNlEPHOJMHUCCKIE 3aJaUH C KPAHE KECTKUM BPEMCHEM BBITIOTHE-
HUSI B CPOKOM HCIIOJIHCHHSL. 3a4acTYIO CHOPATNICCKUE 3aJa4H HMECIOT CTOXaCTH-
YECKYIO MPHUPOIY U CIOKHO IPOTHO3HPYCMBL

DOHOBBIE 330a4H — 3TO 33/1a4H, JUI1 KOTOPBIX HE YCTAHABINBACTCS Kpan-
HUH CpoK ucnonHeHs. OHHU BBIIOJHAIOTCS B OCHOBHOM BO BPEMsI IIPOCTOSI IIPO-
IIecCopa, TAK KaK HE SBILIFOTCS MPHOPUTETHHIMH.

ATTEHIUKCHBIC 3a1a4YM — 3TO 33Ja4YH, KOTOPBIC YAIlE BCETO BBINOJHS-
FOTCS 10 cTapTa MuKpomponeccopa. OHH CIyaT 111 HOATOTOBKH CHCTEMBI K
3aIyCKY U BBIOJHCHUS MEPBUYHBIX HACTPOCK.

IMox pecypcom Oy meM HOHHMATh HEKOTOPBIC OOBEKTHI, KOTOPhIC HEO0XO-
JuMBI 111 ()YHKOIHOHHPOBAHKS MPOTPAMM MM ANMAPATHBIX MOJYJEH. 3TO MO-
TYT OBITB:

® PECYpCHI MHKPOIIPOIIECCOPA M 3AJOKCHHBIC B HETO aIIApaTHO-TIO-
JICPKUBACMbIC AIITOPUTMBI,

e 007aCTH HAMATH,

e mepu(epHitHbIC YCTPOHUCTBA;

® OTACTbHBIC MTPOTPAMMHBIC MOJTYIIH,

¢ Ha0OPHI JAHHBIX;

e (paiumr,

®  COOOIICHHUST,

e TMPCPBHIBAHUS H UX 00PaOOTIHKH.

Kpome manHOH KIACCH()HKAINH, TAKKE CYIICCTBYCT PA3ICICHHS PECyp-
COB IO CIICAYIONIMM KaTETOPHSIM.

1. AKTHBHBIC PECYPCHI: PECYPCHI, KOTOPBIC CAMH MOTYT M3MECHATH JAaH-
HbIE (YaIlIE BCETO 3TO MUKPOMPOLIECCOP U €TI0 AITOPUTMBI).
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2. TIacCHBHBIC: 3TO PECYPCHI, KOTOPBIC CIIOCOOHBI TOJIBKO XPAHATH TAH-
HBIC MCKAY CBOUMH COCTOAHUAMMU.

3. JlokanpHBIE: 3TO PECYPCHI, MPHHAJICKAIINE OJHOMY HMPOLECCY, HO UX
BPEMS JKU3HH HE MOXKET MPEBBIIIATh BPEMS KU3HH 3TOTO IPOLIECCA.

4. TIOCTOAHHBIC: 3TO PECYPCHL, KOTOPBIC HE MEHAKOT CBOE COACPIKHMOE
MEXKIY COCTOSHIIMHU M MOTYT OBITh “3aXBa4CHBI HJIH “‘0CBOOOKICHBI .

5. BpeMcHHBIE: 3TO PECYPCHI, KOTOPBIC CYIIECTBYIOT HIH JOCTYIIHBI
TOIIBKO OTPAHUMCHHOC BPEMSL.

6. Kpurmunbie: 310 pecypchl, KOTOPbIE MOTYT OBITH HCIIOJb30BAHBI
TOIIBKO OZHHM IIpo1ieccoM. [Toka 3TOT mporiecc He 3aKOHYUT PabOTaTh C Pecyp-
COM, TTOCTICAHUH HE CTAHET AOCTYIHBIM JPYTHM IPOLIECCaM.

7. He KpUTHYHBIC: 3TO PECYPCHI, KOTOPHIE MOTYT OBITH HCIIOJIb30BAHbI
Pa3HBIMH IPOIIECCAMHU.

[Nox mpropuTeTOM Oy €M MOHUMATH BAXKHOCTH ITPOIIECCA, BHIPAKACMOTO
B BHJC YWCJA, NPHCBANBACMOTO 3TOMY IPOLECCY. 3HAS 3TO YHCIO, IIIAHUPOB-
IIMK MOXKET ()OPMHPOBATH OYEPEAb BBHIMOJIHCHHUS 33734 U 3aIyCKa IPOIECCOB,
MICPECTABIIAA HX COTIAACHO HOMepaM. OOBIMHO, YeM OO0JIBIIC YHCITO, OTPASKAIOIICS
MPHOPUTET, TEM Ba)KHEE Iporniecc. B Hauane ouepenu OyAyT HAXOAUTHCS MPO-
LCCChI C BBICOKUM MPHOPUTCTOM. W3 storo OpuHOUIA CICAYCT, UTO HCKOTOPBIC
HU3KOIIPHOPHUTETHBIE ITPOIIECCHI MOTYT BOOOMIC HE OBITh BHIOJMHEHBL [T pe-
HICHUS 3TOH TMPOOJEMBI CYIIECTBYIOT AJTOPHUTMBI POTAIMH IPHOPUTETOB H
CIABHTA IMIPHOPUTETHOTO KOJIBIIA.

INox mapannenpHBIME poLEeccaMu OyeM MOHMMATh OJTHOBPEMEHHO Pa-
6oTaromue MOTOKK U MPOLECCHI, PEANN3YIONINE OJUH H TOT XKE AITOPUTM (WIH
Pa3HBIC AITOPUTMBI), H 3AIIyIICHHBIC B OJHO U TO K¢ (WU B pa3HOe) BpeMd. Bo3-
MO>KHOCTb 3aIly CKa MAPAIUICIbHBIX MPOLIECCOB 3aBUCHT OT BO3MOKHOCTEH amma-
PATypPBI H BO3MOYKHOCTEH ONMEPANHOHHON CHCTEMBI.

Ecnu 3amymeHo cpa3y HECKOJIBKO IPOIIECCOB, TO MOXKHO TOBOPHTH O TOM,
YTO CHCTEMA ABIACTCA MHOTO3a0AYMHOM.

Taxum 00pa3oM, eCITH MUKPOIIPOLIECCOP OAMH M HMEET OJHO SIIPO, TO CH-
cTeMa B moOoM ciyuae OyIeT OJH03aJa4HOH. B TakoM ciryuae MoskeT cpaboTaTh
METOJ TEPEKIFOUCHHUS 337a4, T.€. MX IMOCJICAOBATCIbHBIN 3allyCK B IPEACIax
KBAHTA BPECMCHHU, JOCTATOTHOTO AJIA TOTO, YTOOBI BHCIIITHHC CHCTCMBI HIIH ITOJIb-
30BATENH MTOYMAIH, YTO OJHOBPEMECHHO 3aMYIICHO HECKOIBKO MPOIIECCOB.
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2.2. Tunwl 63auMO00eticmeus npoyeccos

3T0T NOAX0A B OOIBIICH CTETICHH XapaKTEPEH T OOBIMHBIX OTCPAIH-
OHHBIX CHCTEM, Tak Kak B OC PB 0oee sKeCTKHE PAMKH, a ICPCKITFOUCHHS 32121
B HCKOTOPOM POAC 0071a1aCT CTOXACTHUCCKOH (BEPOATHOCTHOH) IPHPOIOH.

[Mox ces3piBaHEEM OyEM MOHUMATH IPOIIECC MPEBPAINCHHS CKOMITIITH-
POBaHHOTO KOJA B 3arpy304HbIc MOAy . CROMIMIHPOBAHHBIC MOJYJIH HHOTAA
HA3BIBAIOT OOBEKTHBIMH MOJYJIIMH, a 3arpy304HBIC MOIYIH — HCIHOJHACMbIM
KOZIOM, TIOIACPYKHBACMBIM CO CTOPOHBI ONICPALIHOHHOM CHCTEMBL.

MO>kHO Pa3aMyIaTh CTATHYCCKOE H AMHAMAUYECKOE CBA3BIBAHIC.

Craruueckoe CBsI3bIBaHHE (DAKTHUCCKH ITOIPA3yMEBACT MPAMYIO BCTABKY
KOAA HCOOXOAUMBIX MPOTPAMM HTH OHOTHOTCK B T¢ OOBCKTHBIC MOAY JTH, KOTO-
PBIE B 3TOM HYKIAFOTCSL.

JlmHaMIMECKOE CBSI3BIBAHKE ITOJPA3YMEBACT BCTPAMBAHHC CCHUIOK HA
KO OHOTHOTCUHBIX (DYHKIMI BMECCTO MPsAMOI BCTaBKH. CaM BCTABIICMBIN KO
OyZAeT BHIIOJHEH HEMOCPEICTBCHHO IIPH BHIIOIHCHUH MOIY IS CO CCHLUTKAMH.

Jloru4HO, YTO KAKABIA M3 3THX MOAX0J0B UMEET CBOHM JOCTOWHCTBA M HE-
JocTaTkd. HemocTaTkoM CTaTHYCCKOTO CBA3BIBAHUS ABILICTCA OO0IBIION 00BEM
KOZa, 4 TOCTOMHCTBOM — MCHBIIICE BPEMsI BBIIIOJIHCHUS 10 CPABHCHUIO C THHA-
MHYECKH CBA3aHHBIM MOAYyJIEM. JIOCTOMHCTBO THHAMHYECCKOTO CBSI3BIBAHMUS OUC-
BHIHO — MCHBIIHNHA 00BEM MOIYJICH, 4 HCIOCTATOK OOPATHBIN — YBCTHIMBACTCS
BPEMS BBITIOJTHCHHUS 32 CUET BBI30BOB KO/ O CCHIJIKAM.

JlmHaMIMECKOE CBA3BIBAHHE YACTO HCIOJIB3YCTCS B COBPEMEHHOM pa3pa-
00TKEe MPOrpaMMHOTO OOECIICUEHH, KOTAa HEOOXOIUMO 3alIUTHTh IIPOTPAMM-
HOW JMICH3HUCH M CACTIATh €TO HEUNTACMbBIM HIH HCH3MEHIEMBIM JAPYTHMH MO-
JIyISIMH M IPOTPAMMAMH.

2.2, Tunbl B3auMOACICTBUSA MPOLIECCOB

[Tpoueccsl Mo THITY B3aHMOACHCTBHA PA3ICIIOT:

® HA COTPYIHHUYAOLINC,

¢ KOHKYPHUPYIOLIHE.

CoTpyAHHYAIOIIHE HPOLECCH PA3ACTAOT KOMMYHHKAIHOHHBIN KaHAJ,
BBIMOJTHAFOT B3AHMHYH0 CHHXPOHH3AIHI0. KOHKYPHPYIOLIHE MPOLUESCCH HCHOTb-
3YFOT KPHTHYCCKYIO CCKIHIO, COBMECTHO PA3ACIICMBIC PECYPCHL, a TAKkKe B3a-
HMHBIC HCKITFOUCHHSL.
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2. Ocnosnwle nonoxcenus

B xpuTHUCCKO# CEKIHH 3aNMPEIIACTC MCPEKIIOUCHHE 3a1ad. JTO Iema-
eTCA 1A TOTO, YTOOBI MPOLECC MOTb30BAJICA HCKITIOUHTEILHBIM IPABOM HA UC-
nons3oBanue pecypcos. Kaxaas OC PB MoxkeT mpemocTaBisiTh CBOMM TPO-
IeccaM MpaBO BOWTH B KPHTHYECKYIO CEKIUIO U BBIUTH M3 HEE MOCPEACTBOM
CHCTCMHBIX BBI3OBOB. EI[I/IHCTBGHHBIM 34CCh Tpe60BaHI/IeM ABIICTCA MHHH-
MAJIBHOC BPEMA HAXOKICHUS B KpI/ITI/I‘{eCKOI\/II CCKIHH, HHAYIC MOTYT OBITH Hapy-
IICHBI OTPAHUYCHI HA BPEMS PEAKIMH B CKOPOCTh OOPaOOTKH BHEIIHUX CO-
OsrTii. ECTecTBEHHO, YTO BO BpPeMs HAXOKACHHS KAKOTO-IMOO Iporecca B
KPHTHICCKOH CCKIHH, OTICPALHOHHAS CHCTEMA “COOHpacT’ MPESPHIBAHHUA B CIIC-
OUATBHYIO O4Yepeab M TOTO, YTOOBI 00padoTaTh HX MOKE, MPH BBIXOAC H3
KPHTHYECKOH CEKIUH.

B3anMHOE HCKIIIOUCHHE U MPOLECCca — 3T0 0COOBIH Crocod CHHXPO-
HU3AUUH HECKOJBKHX PAa0OTAMMX MAPAUICIFHO MPOLECCOB, KOTOPBIC HC-
MOJB3YIOT Pa3aessieMbli pecypc. Ecim 3ToT mpouece keM-To 3aHAT, TO OH Ie-
peBOAUTCA B cocTosHHUS OxunaHusa, H OC TeHePHPYCT CHCTCMHBIN BBI30B AJIA
ocBoOOXxkIeHIA pecypca. Ilocne Bo3BpamieHHs1 pecypcea, MPOLECC OIATh OT-
MPABJICTCA HA BEIMOJIHCHHE, HO YKE C TOCTYIIOM K TpedyeMoMy pecypey. Pe-
CYPC TCIECPh HMCCT MOMCTKY “‘3aHAT , KOTOPAd OCTAHETCSA 32 HUM 0 MOMCHTA
OCBOOOKICHH.

Ecim HEeCKOIBbKO MApaUIeIBHBIX MPOLECCOB HE3aBHCHMBI, T.C. HE HC-
MOJIB3YEOT PECYPChl COBMECTHO, TO JOTIOTHHTEIFHAS CHHXPOHH3ALMA 11 HAX
HE TpeOyeTcCs.

[TpuMepoM MOKET ABIATHCS 00IAd MAMATH, 4 TOUHCE €€ OJHA WIH He-
CKOJIbKO obmacTer. Eciu mponecchl paboTaroT B Pa3HOM aIpecHOM HPOCTPAH-
CTBE, TO OHH HE3aBHCHMBL. B IPOTHBHOM Cly4ae, MEKIy MPOLCCCAMH BO3ZHH-
KaeT KOHKYPSHLHS. OJHOMY MPOLECCY MOMKET MOHAJOOHMTHCH 3aIHCATh YTO-
H00 MO AAPECy B MAMATh, 4 APYTOMY — MPOUHTATH JAHHBIC C STHM JKE IPSCOM.

[Tpu CHHXPOHH3AIMH MPOLECCOB ONMCPALMOHHON CHCTEME HCOOXOAUMO
pemaTh cpa3y TPH MPOOICMBL

1. Baoxuposka (lockout).

2. Tymuk (deadlock).

3. TonpomoBka (starvation).

BrokupoBKka BOSHHKACT TOTAA, KOTJAA MPOLECC, PEIIAIIHHA KAKYIO-THOO
3a0a9y, OKHAACT PECYPC, KOTOPHIH HHKOTAA HEe 0cBOOOAMTCA. B 3TOM Ciiyuae
MPOLECC MOKET OBITh HABCETAA 3a0JI0KHPOBAH PECYPCOM.
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2.3. Cocmosnusa npoyecca

TymuKH MOSBIUFOTCA TOTAA, KOTJA B MM OOJCE MPOIECCA BIAACIOT
KaKIBIH CBOMM PECYPCOM, HO OKHIAFOT OCBOOOKICHI APYTOTO PECypca, KOTo-
PBIM BIAJIEET “KOHKYPEHT .

I'onogoBka BO3HHKACT TOTJA, KOTJAA OJHH IPOLCCC MOHOIOIH3HPOBAT
HPOIICCCOP B HUKAK HE MOKCT €T0 OCBOOOTHTb.

Jma yerpaHeHusT HOJOOHBIX MPOOTEM CYMICCTBYIOT PA3IHIHBIC MEXa-
HH3MBI, HO OOIIMM B HUX SBJIACTCA MPABHJIO. HAKOTAA HE JOMYCKACTCA CO3IAHHE
3a1a49H, SCIM PECYPCOB AT BHIMOJHCHHSA HEAOCTATOUHO. [TpobieMoit MOkeT
306Ch ABJITHCH TONBKO CHTYALHs, KOTJA YUTCHHBIN MPH CO3IAHHH MPOICCCOB
pecypc BOPYT CTAHOBHTCSA HEAOCTYITHBIM.

2.3. Cocrositaus mporecca

Ceifyac Bce 32141 M POLICCCHI ACILTCS HA TPH OCHOBHBIC TPYIIIIBL

1. TIpoueccsl, KOTOPBIC PEIIAKOT IOCTABJICHHBIC 3a0a4H H Y HUX €CThb BCE
HEOOXOAMMbIC AKTUBHBIC M MTACCHBHBIC PECYPCHI M JOCTYTI K IIPOLIECCOPY.

2. Hpoueccm, KOTOPBIC TOTOBBI K BBIIIOJTHCHHIO U Y HUX €CTh BCC PEC-
CYPCHL, HO HM HE BBIJCJICHO IPOICCCOPHOE BpeMs. Takue IMpouecchl Ha3bIBA-
OTCA “KaHAWAATAMH HA BRIMOTHCHHC. OHH HAXOAATCS B PSKHME OKHIAHHA.

3. HeaxTuBHBIC NPOLECCHI, KOTOPBIM HE XBATHIIO PECYPCOB, AAKE MAac-
cuBHbIX. Kak mpaBuio, TakuM mmpoueccaM BooOIe He OyAET BRIICICHO IPoLec-
COpHOE BpPEMSL.

B mo0oMm ciryuae, Ha mporeccaMu MOTYT IPOBOIUTHCS CIICIYIOMIHE OTIC-
palmy CO CTOPOHBI OTIEPAITHOHHOMN CHCTEMBI.

1. Co3manue mporecca — MEPEX0a U3 COCTOSIHUSA “POKACHASA B COCTOS-
HHUE TOTOBHOCTH.

2. YHUYTOKECHHE MPOLECCA — IEPEXOA U3 COCTOSHHUSA OKUIAHUSA WU BbI-
TOJTHCHHUC B COCTOSTHHC “CMCPTH .

3. BoccraHoBICHHE MpOLECCa — MEPEXO] M3 COCTOSHHUS TOTOBHOCTHU B
COCTOSHHC BBIITOJTHCHHA.

4. BroxHpOBKA MPOLECCA — MEPEXO] U3 COCTOSHHS BBIIOTHCHUA B CO-
CTOSTHVC OXKHAAHIL

5. TlpoOy:kaeHHe mpolecca — MEPEX0T U3 COCTOSHUS OKUIAHUA B CO-
CTOAHHUC TOTOBHOCTH.
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2. Ocnosnwle nonoxcenus

6. 3amyck mporecca — Iepexo U3 COCTOSHIA TOTOBHOCTH B COCTOSTHHC
BBITIOJTHCHHA.

Taxke ciaeayeT OTMETHTb, UTO IPOLECCHl HE BOZHUKAIOT “HM3 HHOT-
kyza”. Beerma cymecTByeT “poaMTEIbCKA MPOIECCC, KOTOPBIA CO30aT TCKY -
IUH TpoLece.

3amymeHHBIH WK CO3JaHHBIN Mponece Ha3pBacTCs “mouepHuM (child)
TPOIIECCOM HITH MOTOMKOM. IIporiecc, KOTOPBIH MOPOAWII 3TOT MPOLECC, HA3bl-
BACTCA “poAMTEIICM  HITH “TpeakoM” (parent).

Y mo00T0 Tpo1ecca eCTh MUHHMYM /1B COOCTBCHHBIX HACHTH(OHKATOPA:

e uneHTH(UKaTOp mpouecca — PID (Process ID).

e ureHTH(pUKaTOp poauTensckoro npouecca — PPID (Parent Process ID).

Ha puc. 2 (a, ) HIKe MOKAa3aHA YacTh MPOIICCCOB ONCPAIIHOHHON CH-
CTEMBI C YKa3aHHBIMH HICHTU(DHKATOPAMH U JPYTUMH METPHKAMH.

‘e

Sharrellibe 47N N 961 il
PhiydMem

“\

Puc. 2. IIpamep Tadmmmni nporeccos OC:
a — JIeBasi yacTh Jiamila; O — [paBasi 4acTh JiaMIla
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2.3. Cocmosnusa npoyecca
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Puc. 2. OxoHuanue

[Tox morokamu (HUTAMH) OyJEM MOHHMATH “O0JETYCHHYIO PAa3HOBHI-
HOCTb Tpoiiecca. [Ipomeccs, mpumeanme B0 BCE ONCPALMOHHBIE CHCTEMBI M3
“mupa” UNIX-cucreM, III0X0 peaan3yIOTCsl B MHOT03aJa49HON CPEZe, TaK Kak
OHH HMCIOT TSKCJIOBCCHBIH KOHTCKCT M TPCOYIOT MOJTHOTO MepekiroucHus. Ho-
Bas KOHLCTIIWS JIETKOBECHBIX MPOLECCOB (MOTOKOB), BOCHPUHUMACMBIX KaK
“HOANPOIECCHI, TOMOTACT PEATN30BBIBATH MHOTO33JaYHOCTb, TAK KaK IOTOK
WA HUTH BBINIOTHACTCA B PAMKAX U B KOHTCKCTE MOJTHOBCCHOTO MPOLIECCA.

C TOMOIIBIO MMOTOKOB TAKKC MOKHO PCATU30BBIBATH KOHLUCTIITUIO ITapai-
JICTFHOTO BBIMIOJTHCHUA TporpamMM. Kpome ToTo0, ceiuac OONBIIHHCTBO MPO-
TpaMM ABJDIFOTCSI MHOTOIMOTOYHBIMH, a OOJIBIIHHCTBO COBPCMCHHBIX S3BIKOB
MPOTPAMMHPOBAHASA HMCIOT BCTPOCHHBIC MOAYJIH W (DYHKIHH I CO3TAHHUA H
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2. Ocnosnwle nonoxcenus

VIpaBICHH MOTOKaMU. [IprieM HOTOKH MOTYT OBITh KAK IMCHOBAHHBIMH (TI0II-
HOIICHHBIMH), TAK H AHOHHMHBIMH, KOTOPBIC “TIOTHOAIOT , KAK TOJBKO BBITIOTHAT
CBOKO (DYHKITHIO, MAPAJIICIEHO C OCTANBHON MPOTPAMMOH.

Kaxnas onepanmoHHas CHCTEMA HMEET CBOH MEXaHW3M (DOPMHPOBAHUS
motokoB. 1 UNIX-momoOHBIX crcTeM 310 MexaHu3M “(opros” (fork), mma
JPYTHX “BBINIOTHCHHH (€XeC). ITO HEOOXOAMMO VUHTHIBATH MPH Pa3paboTKe
KpPOCCIUIAT(OPMCHHBIX TPHITOKCHHH.

B mo0omM ciyuae ecTh ABa OCHOBHBIX TPEOOBAHMS K IIOTOKAM:

® TOTOK, BBIIOJHACMBIH B KOHTEKCTE MPOLECCA, MMEET BO3MOKHOCTh
JOCTYIIA K ONpeneiIeHHbIM pecypcaM. OH pacIiosioXXeH B BUPTYAIBHOM ajpec-
HOM IIPOCTPAHCTBE mporecca. KpoMe Toro, MOTOK MOMKET MMETh JOCTYI K pe-
CypcaMm 3a IpeieiaMy MPOLECca, C ONMPEACICHHBIMHA OTPAHIMYCHISIM,

® TOTOK TAKKE MOJBCPIKCH JUCTICTUCPH3ALUH U, KaK CJICACTBHC, H3Me-
HEHISIM TIOPSIIKA BBITTOTHCHU.

Brazenasny pecypcea (mpouecca, 3aJa4u) MPUHALICKAT. aIpPeCHOE Mpo-
CTPAHCTBO, OTACIBHBIA TOCTYI K MHKPOIIPOLIECCOPY, JOCTYII K APYTHM IPOLIEC-
cam, (paitaM u pecypcaM BBOIA-BBIBOIA.

Moaymo AucneT4epu3aniy MO IHHIIOTCS: COCTOSHIS BBIITOIHEHHS T0-
TOKA M TPOLIECCA, MEXAHU3MBI COXPAHCHHS M 3aTPYy3KH KOHTEKCTA 3a/1a4H, WH-
CTPYMCHTHI YIIPABICHUS CTEKOM M CTATHYCCKON MAMATHIO I XPAaHCHUS TIepe-
MEHHBIX, PECYPCHI IIAMSATH H PECYPCHI CAMOTO MPOLEcca.

Bce moToku B TOH M HHOI Mepe pa3neIsoT odnme pecypcsl. [1pu stom
HM3MCHCHUSL, BHOCHMBIC OJTHHM MOTOKOM, CTAHOBSITCS JOCTYITHBI JPYTHM IIOTOKAM.

[TpenmyImecTBa MOTOKOB MEPE MPOLIECCAMH CIICAYIOIIHE.

1. TloToxu Oonee NETKOBECHBIC U BCE UCHOIB3YIOT AAPECHOE MPOCTPAH-
CTBO IMOPOXKJAFOIIETO IPOIECCa, AL HUX TPeOyeTCs1 MEHBIIE BPEMEHH HA IEpe-
KITFOUCHHE.

2. Tpebyercst MEHbIIEC BPEMEHH TS 3aBEPIICHHUS ITOTOKA.

3. B mpeaemax 04HOTO MPOLECCa KOMMYHHKALIMOHHBIC PACXOIbl MUHU-
MAJIBHBL, TAK KAK PECYPCHI JCILITCS M JAHHBIC, TIPOIY LIUPYEMBIC OTHHM IIOTOKOM,
Cpazy e CTAHOBATCSA M3BECTHBI JPYTHM MOTOKAM.

OrnepannoHHast CHCTEMa PEaJbHOTO BPEMEHH, PEANH3YIOINAS KOHIICTI-
IIMFO MHOTOTIOTOYHOCTH, HMEET CIICAYIOIINE OTPEACICHHBIC IIPCHMYIIECTBA.

1. B Taxoii CHCTEME PCAKIHSA WK “OTKIIMK ~ TPHJIOKCHHHA TOPa3a0 JayHIIe,
yeM y ApyTux cucteM. CII0KHBIC MPHUIIOKEHUS BCETIA MMPOCKTHPYFOTCS TAK, YTOObBI
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2.4. Cmanoapmul Ha onepayuoHHble CUCEMbL PEaTbHO20 8PeMEHU

YaCTh 33044 BBINOTHATACH B (DOHE, T.€. B BUIAC MAPAUICIBHBIX NOTOKOB. Hampu-
Mep, XOPOIIHM TOHOM SBJLACTCS PA3ACICHUE OH3HEC-TOTHKH MPHJIOKSHHSA U aNro-
PUTMOB OTPHUCOBKH HHTEp(EHca MOIb30BaTEIsI TAKHM 00pa3oM, YTOOBI JIOTHKA,
TOJIYUICHHC JAHHBIX IO CETH, MATCMATHICCKUC PACUCTHI U CJIOKHBIC BBIMTUCTICHIA
MPOUCXOAIN B CBOHX MOTOKAX, OTACTBHO OT rpaduxu. [10I630BaTeIFO HE HYKHO
0’KAZIATh 3aBSPIICHAS PAbOTHI (HOHOBOTO MPOIICCCA — JAHHBIC “CaMH~ TIOSABATCS HA
rpaduaecKux 37MEMEHTaxX | “3aBUcaHui nHTEpdetica” He OyeT.

2. Tloao6usie OC 6omee 3(p()SKTHBHO HCTOIB3YIOT BO3MOKHOCTH MHO-
TOMPOLECCOPHBIX CHCTEM. [IpOH3BOIUTCIBHOCTD MPHJIOKCHUS MOKET PABHO-
MEPHO YBCJIMYHBATECS C POCTOM YHCIIA AOCTYIHBIX SAOCP U MPOLECCOPOB O1aro-
Japs TaK HA3BIBACMOMY “TOPH3OHTAIbHOMY MACIITAOHPOBAHHUIO , KOTAA BBITHC-
JHTENbHBIC AJTOPUTMBI B (DOHE 3aHUMAIOT CBOOOJHBIE PECYPCHL. ITOT 3 ekt
CTaHOBHTCS 0OJICE ABHBIM, €CITH PEATTH3Y EMbIC MPOTPAMMOI aTOPHUTMBI XOPOILO
pacnapaiieTuBaTcA. [I[puMepoM TAKHX aTOPHTMOB ABJIOTCA ONCPALIHA HAJ
MAaTPHLIAMH.

3. TIporpammsl aast OC ¢ MHOTOTIOTOYHOCTBIO HMEIOT 00JIee BEICOKOE Ka-
YECTBO U JIVYLIYIO CTPYKTYPH3AIMIO CPa3y HA 3TAIC MPOCKTHPOBAHUAL. JTO 00Y-
CJIOBJICHO TEM, YTO MPOTPaMMa pa3pabaThIBacTCA CPasy ¢ YUSTOM MHOTOIIOTOYMHO-
CTH, T.€. OHA TIPEACTABILICTCS B BUIC HAOOPA HECKOIBKHX C1a003aBHCHMBIX Aro-
PUTMHYECKUX M IPOTPAMMHBIX ¢IUHHIL H YIKE HE ABJICTCA MOHOTUTHOM.

4. OC ¢ moanmepxkoii MHOTOMOTOYHOCTH Oosiee 3((ekTHBHO pacxo-
IYIOT pecypchl. 10T 3(h()EKT BHI3BAH TEM, UTO IPOTPAMMBI, HCIIOIb3YIOIIHUE 00-
Jee OJHOTO MPOLIECCa, HMEIOT AOCTYI K OOIIMM JAHHBIM MOCPEACTBOM Pa3acIIs-
CMOW TAMATH H COACPKAT O0JICC OTHOTO MOTOKA YIpaBACHHA. [Ipu 3TOM Kax-
JBIH MOTOK BHAUT MOJHOE AAPECHOE MPOCTPAHCTBO H MHOYKECTBO COCTOSHHH B
OIICPALIMOHHOM CHCTEME.

2.4. CranaapThl HA ONIEPAINIOHHBIE CHCTEMBI PEATLHOTO BPpeMeHN

Tax Kak ONEPALUOHHBIE CHCTEMBI — 3TO TAKO 7K€ MPOMBILIICHHBIN IPO-
IYKT, KaK aBTOMOOHWJb, HA HUX PACIPOCTPAHICTCA ACHCTBHE OIPEACICHHBIX
craHgapros. Jlonaroe BpeMsl CAUHCTBECHHBIM CTAaHIAPTOM ObBLI JICTCHAAPHBIH
POSIX (IEEE Portable Operating System Interface for Computer
Environments, IEEE 1003.1/). [lepBbiii BApHAaHT CTaHAAPTA MOSBHUICS CIIC B
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2. Ocnosnwle nonoxcenus

1990 r. u pacnpocTpaHAiCA Ha MPOU3BEACHHBIC, HauYnMHAA ¢ 1970 ., omepanu-
OHHBIC CHCTEMBI pa3muyHOTO Braa. Crnemmduxarmsa POSIX pacmpocTpanseTcs
HA MEXaHU3MBbI B3aMMOJCHCTBYS MPUKIATHBIX MTPOTPAMM H SIIPa ONEPAHOH-
HOM cuctemsl. Crangapt POSIX siBiraeTcs cOOMpaTEIbHBIM U BKIIFOYAET B ce0s1
6omnee yem 30 TOKYMEHTOB.

JIIs1 KOMMEPUECKHUX CHCTEM HAUOOJIEE PACIIPOCTPAHEHBI CIICAYIOIIHIE TPH

CcTaHmapra:
e 1003.1a;
e 1003.1b;
e 1003.1c.

Crexyer ymOMAHYTh, YTO HAYHHAA ¢ 90-X IT. 0CO00TO MPOIBIKCHHUS B
crangaprax OC PB sve HabmogacTcs. Bo3MOKHO, 3TO BEI3BAHO TCM, UTO KOMITh-
HTCPHAA TCXHUKA PAa3sBUBACTCA CKOPEEC MO MyTH YBCIHICHUA MOIITHOCTH U CTC-
MICHH UHTETPALMH, 4 HAYYHOTO MPOPHIBA U PEBOTFOLMOHHBIX TEXHOJIOTHH MOKA
HE HAOIFOJACTCSL.

POSIX pa3zpaboran B Amepuke, a B EBporie CyImecTBYIOT CBOH BAPHAHTHI
crangapros, Hanpumep, DO-178B nwm OSEK/VDX [OSEK].

Ha puc. 3 mpuseneHa crpykrypa cuctemsl craHzapros POSIX.

POSIX 6b11 3aayMaH Kak HHTEPESHC MEKIY CEPBUCAMH OTICPANHOHHBIX
CHCTeM, TO3BOJLIFOINMIT CO3/1aBaTh nepeHocuMble mproskenusa. Ceiyac POSIX
SIBILICTCS IIEJIBIM CEMEHCTBOM CTAaHAAPTOB ¢ codmparenbasM HoMepoM IEEE Std
1003.n.

Uro kacaercst 3TOr0 CTaHAapTa, HAMOOJee BAKHBIC €r0 YACTH OXBATHI-
BAaIOT CJICAYIOIIHE OCOOCHHOCTH OTIEPANHOHHBIX CHCTEM PEaJbHOTO BPEMCHH.
PaccmotpuM HEROTOpBIE M3 HEX B pamkax 1003.1b:

Broxuposanue BupTyaneHOH mamar (1003.1b). BxmroueHO B cTaHAAPT
BCICACTBHE IIMPOKOTO PacHpOCTPAaHCHHUSI BHUpPTyadbHOU mamsartu B UNIX-
cucreMax. Pazaen cranaapra OMMCHIBACT MEXaHI3MBI pa0OTHI IPOTPaMM, HATIPS-
MYIO HE OTHOCAIIMXCS K PEATbHOMY BPEMEHH. 3TO B OCHOBHOM (pyHKIMH (Puk-
CallMH{ WJIH, IPYTHMH CIOBAMH, OTOKHPOBKU B MAMSTH OOINETO aAPEeCHOTO MPO-
CTPAHCTBA MPOIIECCA WM OTACIBHBIX €T0 007acTel. OTH (DYHKIMH B OCHOBHOM
HCTIOJIL3YIOTCS B PabOTE MPOIIECCOB, M1 KOTOPBIX KPUTHYHO BPeMs PadOTHI.
Uertkoe coOmoneHNe PEeKOMECHAANMKA CTAHJAPTA IMOMOTAET CACNATh IPOIECCCHI
60Jee mpeacKa3yeMBIMHL
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2.4. Cmanoapmul Ha onepayuoHHble CUCEMbL PEaTbHO20 8PeMEHU

ANSIC
Lago;

49, T80, C%0]

Puc. 3. Cragmaprsr POSIX

Cunxpormsanns mpoueccos (1003.1b). SBmseTcs noapazaenoM ymoms-
HYTOI'O BBIIIC CTAHAAPTA. B Hem o0ObscHsrOTCS TPUHIOMUITBI UCTIOJB30BAHUA CC-
Ma(OpPOB-CUETINKOB TSI CHHXPOHHM3ALMH Iponeccos. Bea cyTe moaxona 3a-
KJIFOYACTCS B TOM, YTO CTAHAAPT 3aJaeT HEKOTOPOE ONPEACICHHOE IMPOCTPAH-
CTBO HMCH IMPOUECCCOB, UMCHA KOTOPBIX ABJLAKOTCIA MPOU3BOAHBIMHA. CJ'IGI[y €T OT-
METHTb, YTO 3TO HPOCTPAHCTBO MMEH MOKET COBIAAATH C IIPOCTPAHCTBOM HMCH
(hatinoB, HO 3T0 HE 00sM3aTCIBFHO. CeMa(OPBI-CUCTIHKH 3ICCHh — 3TO 000OIMCHHOES
TIOHATHE /U 3IEMEHTOB MEXaHU3MA CHHXPOHU3AINH, KOHTPOIMPYIOIIETO B3aH-
MOWCKJTFOYAONIMI JOCTYII K Pa3AeisIEMbIM PECYPCaM, a TaKxke (JOpMHPOBAHHE U
00pabOTKY CHTHAIIOB 3TOH CHHXPOHH3AIINH.

Pazmengemas mamsars (1003.1b). JaHHBIH pa3aca CTaHAAPTA OMHCHIBACT
MCETOABI PpaboTHI ¢ pa3ACIICMON MAMATHIO, KOTOPBIC OCOOCHHO BAXKHBI B TOM
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2. Ocnosnwle nonoxcenus

CIy4ae, KOr/ia MPOLECChl ST MEXIy CO00H acTu (PHU3MIECKOH mamMsTu. 310
MPOUCXOJUT YAIIE BCETO C MPHIOKEHIAMHE PEATHHOTO BPESMEHH, KOTOPBIM Tpe-
Oyercs 00padoTaTs OOIBIIHC OOBEMBI JAHHBIX.

Curramst peaaproro BpeMeHH (1003.1b). CoOprtust B8 OC PB He Teps-
FOTCS MOTOMY, HTO, COTJIACHO TOH YACTH CTAHOAPTA, OHH MOMCIIAIOTCA B OUC-
peab, kKak | 3agaud. HoMep CHUrHama B OUepeaH TAKXKE CIY)KHUT HHAUKATOPOM
npuopurera. HeoOpaboTaHHBIC 3a0a4H H3BICKAKOTCH H3 OYCPESIH H OTIPABILI-
FOTCS HA BbIMOIHEHHE. CHTHAIBI PEATBHOTO BPEMCHH COACPKAT JTOTIOTHHTCIIb-
HOE MoJie ¢ JaHHBIMA. OHO CIY>KUT I epeJayvi HH(POPMALMH MCKIY TCHepa-
TOpPOM CHTHANa M ero o0padorumkoM. Kpome Bcero mpodero, 310 moje MOKET
HCTOJb30BAThCA H AT I/II[GHTI/I(I)I/IK.’:II.[I/II/I CHUTHAJIA B OUCPCOH.

BraumoaeiicTeue mpoueccoM (1003.1b). Kaxkmoe cooOmenne nmeeT 10-
MOJTHHTEIIBHOE MOJIC IPHOPHTETA, TAKKE MPHHAAICKAIIESE IPOCTPAHCTBY HMCH,
ompeneaeMoe cTaHmapToM. [lepenadya CHTHAIOB 1 COOOIICHHH, a TAKKE X 00-
paboTKa MOKET OIOKHPOBATHCS W PA3PEINAThC BHOBD. [IpHu 3TOM mepenada u
MOJyuCHHUE COOOIIECHUH HIKAK 0CO00 HE CHHXPOHU3UPYIOTCS. 3TO 3HAYHUT, UTO
OTIPABHUTCIb COOOIMICHHS HE MICT, KOTIA OHO OYACT B3ATO M3 OUCPCaH H 00pa-
Ootano. CreayeT YHOMSHY Th, YTO OUCPEIHN COOOIMCHHHN YacTO HUCTIONB3YIOTCA H
HA NPHKIATHOM YPOBHE, BHYTPH NPOTPAMMHBIX KOMIUIEKCOB, YACTH KOTOPBIX
HMCIOT CTA0YIO CBA3b.

Taiimepsr (1003.1b). CunxXpoHm3aIMI U OYECPETHOCTh COOBITHII B CH-
CTEME PeaaM3yeTCsa MPH MOMOIMHM TAMMEPOB M CUCTYHKOB. IIpu 3TOM TaliMephI
MOTYT OBITH HE TOJBKO aNIApaTHBIC, HO W MPOTPaMMHbBIC. B 3TOM Ciydae cu-
CTEMa JI0JDKHA 00ECIIEYNBaTh JEHCTBUTEIBHO “peanbHOE” BPEMS pabOThL, YTOOBI
MCPHOABI TaHMEpa OBLTH PABHOH BETHUIMHEL TaiiMepsl MOTYT padoTaTh B pPas-
TIYHBIX pekuMax. Hamprumep, HaciexyeTcst MPUHIHUIT PabOTHI CTAphIX TAHMEPOB
MHKPOITPOIIECCOPHOTO KOMIUTEKTA i8086: TeHEpaTOp U ACIUTETb YACTOTHI, CIAH-
HHATHOTO UMITYJIbCA, MCAHAPA.

Acunaxpoussiii BBoa-BeiBoA (1003.1b). Crarmapr ompenenset padoTy
MPOLECCOB BBOJAA-BBIBOJA BMECTE C MPUKJIATHBIMHU 3ama4aMd. BBoa M BEIBOJ
JAHHBIX OOBIYHO SIBIITFOTCS ACHUHXPOHHBIMH ONICPATUAMHA 1 HHUIUHPYKOTCI JaH-
HBIMH pUnokeHAs. Koraa onepauns 3aBepaetcs, MOKST TCHEPHPOBAThCA 10-
TOJTHUTC IbHBIN CHI'HAJL, KOTOpBIfI TAKKE MOXKET HATUHATD APYTHUC COOBITHSL.

B cpaBHEeHHH C pacCCMOTPEHHBIM BBIMIEC CTAHAAPTOM, €BPOICHCKHI aHA-
aor DO-178B cozaan Pagnorexanueckot komuccuer no aspoHastuke (RTCA,
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2.5. Ocnosnule mpe606aHu}z K OnepayuOHHbIM CUCmeMam pedilbHO20 epemMerit

Radio Technical Commission for Aeronautics). M3HAYATEHO OH HCTIOIB30BANICS
J711 OOPTOBBIX CHCTEM aBHANWH. B OOIbINEH CTENEHN 3TOT CTAHAAPT OPUCHTH-
POBaH HA COXPAHECHUE YPOBHS OC30IACHOCTH CHCTEM, ITO3TOMY OH ceifuac mc-
TOJB3YETCS, HANPUMED, U1 CTAHAAPTH3AUUH YPOBHEH 0TKa308 OC u npukmas-
HOTO IIPOTPAMMHOTO OOCCTICUCHHSI.

OH BKIIFOYACT IATh YPOBHEH OC30IIACHOCTH | TPEOYET COOOACHIS HOPM
KOKAOTO MyHKTa: Karactpodedaeckuii (A), omacueii (B), cymectsennstii (C),
HecymecTBeHHbIN (D) u He Bausronuii (E).

JpyruM nomonHuTENbHBIM cTanmapToM 1 POSIX sBisercsa crawgapr
ARINC-653, pazpadoranssni kommanueit ADINC B 1997 r. On permaMeHTH-
pyeT yHHBEpCANBHBIH mporpaMMubid nHTepdeiic APEX mexny omepanoHHOH
CHCTEMOH M NMPUKJIATHBIM ITPOTPAMMHBIM oOecriedcHueM. B crangapre moapa-
3YMEBAETCH, YTO MPUKJIATHOE MPOTPAMMHOE 00ECIICUCHHE MOYKET OCYIIECTBIST
KOHTPOJIb AUCIICTYCPH3ALIH, CBI3bIBAHIC M H3MCHEHHE COCTOSHIS BHY TPCHHIX
3JIEMCHTOB.

Cranmapr APEX o0noBuncs B 2003 . u cTan BKIFOYATh B ce0S OOHOB-
JICHHYIO ApXUTEKTYPY H30JUPOBAHHBIX BHPTYAJIbHBIX MAIIHH.

Cymectpyer cranmapt OSEK/VDX, spsmommiica coouparenbHbiM. OH
POIMIICA B OTPACIH ABTOMOOHICCTPOCHHA Cpean kommanmid BMW, Bosch,
Daimler Benz, Opel, Siemens, u Volkswagen, Renault, a Taxxe HeCKOTbKHX HH-
CcTHTYTOB. [lepBOHAYANBHO CTAHAAPT NMPEAHAZHAYANICS I HMOCTPOCHHS IPO-
rpaMMHBIX HHTEp(deticoB API. OH momyumics HACTONBKO OOIIMPHBIM M a0-
CTPAKTHBIM, YTO BBIIIENT 32 PAMKH aBTOMOOMIBHON oTpachu. COCTOMT W3 YEThI-
peX OCHOBHBIX YACTCH: CTAHIAPT ONCPAIIMOHHON CHUCTEMBI, KOMMYHHKAIHOH-
HBII CTAHAAPT, CTAHAAPT CETEBOTO MCHE/KEPA, A TAKKE CIICIMATBHBIN OIMHCa-
TEIbHBIH A3BIK A1 PEaTH3alul CTAHIAPTA.

2.5. OcHoBHbIE TPEOOBAHNS K OTIEPAIMOHHBIM
CHCTEMaM PeaTbHOTO BPeMEeHH

Hcxoas W3 MpHBEOCHHOTO BBIIIE MATEpPHANA, MOKHO C(OPMHPOBATH
CJICAYIOLINE OCHOBHBIC TPEOOBAHUSA [ OICPALHOHHOM CHCTEMBI PEaIbHOTO
BPCMCHH.

1. OC PB nmomxHa OBITE MHOT033Ja9HOH, T.€. PEATM30BBIBATH KOHIICTI-
IIMFO MHOTOIIOTOYHOCTH M 00padaThIBATh MPEPHIBAHML.
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