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IOHUTA 1

M3naratoTca BONPOCbl CUCTEMHOINO NporpamMmMHOro obecrnedyeHus.
OcHOBO, K KOTOPOW NPUBA3AHO N3NOXEHWE BCEN IOHUTBI IBNSETCS NMOHATUE
(cxema) vepapxun cpen — OT YPOBHS IOMMYECKNX CXEM, OO0 NPUKNaAHbIX
nporpamMmm. PaccMOTpeHbl COCTaB, CTPYKTypa M OCHOBHbIE BUAbI CACTEMHOIO
MO - nx HasHa4YeHMEe N MECTO B MEPaPXUMN.

Kpome TOro, B IOHUTE OeTajibHO paccMaTpuBalTCA BOMPOCHI,
CBSI3aHHbIE C PA3BUTMEM OMEPALMOHHBIX CUCTEM — OT MaKeTHOM 00paboTkn
k ceteBbiM OC, obecneumBaloLMM pexnm “knmeHT-cepsep”. MNMoapobHo
pasbupatoTca MeToabl ynpaBlieHUsa CETEBbIMM pecypcaMn KU opraHusauums
pexuma MHOrosaga4yHom paboThl.

YOeneHo 3HauynTenbHOE BHMMaHME BOMPOCaM MPEeeMCTBEHHOCTU Mpu
nepexoge OT ogHOW Bepcun cuctemHoro MO k gpyron.

Ona ctyneHToB CoBpeMeHHoro N'ymaHutapHoro YHuBepcuteTa

lOHMTa COOTBETCTBYET NPOPECCUOHaANBLHOM 0Opa3oBaTesibHoM nporpamme Ne 1
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OUOAKTUYECKWUW NJIAH

HasHnauyeHne n coctaB cuctemHoro MNO. HasHayeHue cuctemHoro MO.
OnepauynoHHble cuctembl. BBegeHne B onepaunOHHbIE CUCTEMBbI.
OnepaunoHHble cucTeMbl knmeHT-cepBep. CuctemHoe MO pa3paboTku
nporpamMmHbIx cpeacTtB. CuctemHoe MO paspaboTtkn AUC. VIHTepdeincl u
o6onoykn. CuctemHoe MO TeneKOMMYHUKAUNOHHBLIX ceTel. OCHOBBI
onepaumoHHbIX CUCTEM. Pa3BuTMe, HA3HAYEHNE U CTPYKTypa onepauyOHHbIX
cuctemMm. OcHoBHble noHATUa OC. OnepuunoHHasa cuctema 0S/360.
OnepumoHHaga cuctema JOC. Cuctema npepbiBaHU NepcoHanbHbiXx OBM.
Pexum mMHorosapadHoctu. JpanBepbl onepauyioHHon cuctembl. Onepaum-
OHHasa cuctema UNIX. YnpaBneHue cUCTEMHbIMU pecypcamu. YnpasneHue
BBOZAOM-BbIBOAOM. YNpaBAeHUE BHELWIHEN NaMsATbiO U darinoBble CUCTEMBDI.
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TEMATUYECKUA OB30P*

1. HASHAYEHUE U COCTAB CUCTEMHOTIO MO
1.1. HasHaueHue cuctemHoro NO

CucteMHoe nporpamMmMHoe obOecrne4yeHue — 3TO BCe NporpaMmMHble
cpeacTBa, HeobxoAuMMble ONS peann3auum NPUKNagHoOM CUCTEMBI
(aBTOMATM31POBAHHON MHPOPMALMOHHON cuctemMmbl — AUC, nnn oTAENbHbIX
NpUKNagHbIX Nporpamm), yaoBneTBopsiowenn TpedboBaHNAIM KOHEYHbIX
nonb3oBaTenen.

Moo cucTeMHbIM NMporpaMMMpOBaHMEeM rMoHuMaeTcs paboTa,
BbIMOJIHAEMAS CUCTEMHbIMU MPOrpaMmMmMcTamu, T.e. CO30aHNE CUCTEMHOIO
nporpamMmMmHoro obecnedvyeHus. paHuya Mexzay CUCTEMHbIM MPorpPaMmMmnpo-
BaHWEM U MPUKAEAHBbIM MPOrPaMMUpoBaHNeEM 3aBUCUT OT 0OCTOSITE/ILCTB.
Hanpumep, C TOYKM 3peHUs NPorpamMmMuUcTa, KOTOPbIA 3aHMMaeTCs S94pO0OM
onepaumoHHON CUCTEMbI, YENI0BEK, CO3JAlWUA KOMNUAATOP, ABNSETCS
NMosb30BaTENEM CUCTEMbI (T. €. NPUKIaOHbIM NMPOrPaMMUCTOM), XOTS 3TOT
Xe 4yenoBek O6yneT, BEPOSATHO, paccMaTpuBaTbCA Kak CUCTEMHBbIN
NPOrpaMMmnCT TEM JMLOM, KOTOPOE 3aHMMAETCHd HanucaHMemM nporpamMm
ONs OTbICKaHUS MUHUMYMa PyHKLMN. BMecTe ¢ TeM, YenoBeK, KOTOPbI OyaeT
MCNONb30BaTb NPOrpamMMy MUHUMU3ALUU, MOXET CYUTATb BCEX TPEX
BbILLIEYNOMSIHYTbIX MPOrPaMMmUCTOB CUCTEMHBIMU MPOrPaMmMUCTamu.

B paHHOM Kypce noAg CUCTEMHbIM nporpammMmucTtom Oyaer
MOHMMATbCH YENOBEK, KOTOPbLIA Cneunann3mpyeTcd no CUCTEMHOMY
nporpaMMnpPOBaHNIO U NPOrPaMMHOMY 006ECMNEUYEHNIO HUXHETO YPOBHS, T.€.
OnepauMoHHbIM CUCTeMaM, KOMAUAATOPAaM, CUCTEMaM CBA3U U CUCTEMAM
ynpaeneHus 6a3amMu gaHHbIX U Op.

PasBnuTne CUCTEMHOro NpPorpamMmHOro obecnevyeHmns NPomMcxoanno
napasnnenbHo C pa3BUTMEM annapaTHbIX CPEACTB BbIYNCIUTENIBHON TEXHUKN
M CBA3M.

B cepeauHe 50-x rr. B OCHOBHOM paspabaTkiBanvcb NpukiagHbie
nporpamMmebl, peanuayowme OyHKUMKU, s KOTOPbIX Oblv HEOOXOOVMbI
BO3MOXHOCTU KOMMNbIOTEPOB. pOM3BOANTENN TEXHUYECKUX CPencTB
M3roTaBnMBann KOMMbIOTEPLI, @ MOb30BaTENM pa3pabdaTbiBany NporpaMmmbl
C NMOMOLLbIO ONEPALMOHHBIX CUCTEM U aCCEMBEPOB, HAXOASALLMXCS B CAaMOM
Hayane CBOEero pasBuTUs. Pexmnm BbIMOMHEHUS MNPOrpamMm 3aBUCEN He OT
NPUMUTUBHbLIX onepaunoHHbix cuctem (OC), a oT Habopa KOMaHA U1
apxutekTypbl O9BM. B koHue 50-x — Havane 60-x rr. Hayanm nosiBASTbLCSH
ynpasngioLlme cucTemMbl, OPUEHTUPOBAHHbBIE HA ONpeaefieHHble Tunbl 9BM.
OTn NporpamMMHble CPeacTBa, BHayase COCTOsBLUME M3 MporpamMm BBOAA-
BbIBOAA, SBSINCH PECYPCOM KOJIIEKTUBHOIO MOb30BaHMsS. OHKM ynpaBasnm

* XnpHbIM WPNGTOM BbIAENEHBI HOBLIE MOHATUS, KOTOPbIE HEOOXOAMMO YCBOUTbL. 3HaHNE
3TUX NOHATUI ByAeT NPOBEPATLCS NPU TECTUPOBAHMN,
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BBOJOM-BbIBOAOM Ha nepdokapTbl, nevyatawlme yCTponcTBa, MarHUTHbIE
JNIEHTHI, @ K KOHLLy 9TOro nepuoga — Ha yCTpOoMCTBa NaMdaTy NPaMOro 4octyna
(MarHnTHble 6apabaHbl 1 OMCKK).

JononHNTENbHO MNOSBUANCH A3bIKM BbICOKOrO YPOBH4A, Takue, Kak
®opTpaH 1 Kobon, KoTopble CyLLECTBEHHO YIPOCTUIM pa3paboTKy NPOrpamMm.
OdPeKkT coCToaN B 3HAUYUTENIbHOM YBEIMYEHUU MPOU3BOAUTENIBHOCTU
npuknagHbix nporpamMmmMmucToB. OgHako, No Gonblien YacTn, NpuknagHble
CUCTEMbI OCTaBaINCb aPXUTEKTYPHO 3aBMCKMbI OT annapaTHbIX CPeacTB.

B cepeonHe - koHue 60-x rr. pe3ko BO3pocCna 3HAYMMOCTb
OnepauroHHbIX CUCTEM. ITO MPOU3OLLIO B CBA3U C MOSIBIEHWEM HOBbIX
BO3MOXHOCTEWN, Takmx, Kak O0/bLLas onepaTrBHas NamsTb, N YBEINYEHNEM
CNOXHOCTU 0b6opyaoBaHusa. B pesynbTate NosiBUNCS KacC MPorpamMmMHbIX
CUCTEM, BKJTIOHAIOLLMX S13bIKM BbICOKOIO YPOBHS 1 pPsig APYrvX CPeACTB. OTOT
Knacc cucTtem sBuscs 60NbLWIMM LIarom Bnepea, Nockosibky paspabaTtbiBae-
MbI€ Ha 513bIKax BbICOKOIO YPOBHS NPUKNaAHblE CUCTEMbI MPSIMO HE 3aBUCENN
oT ocobeHHocTel 060pyaoBaHUS.

Ho cnoxHble npuknagHble CUCTEMbl MO-NpexHemy TpeboBanu Ans
YBENMNYEHUSA UX 3PPEKTUBHOCTU UCMONb30BAHUSA MaALUMHHO-OPUEHTUPO-
BaHHbIX CPEACTB M MO3TOMY MPOAOIKANM 3aBUCETb OT apxuTekTypbl OBM.
Pa3paboTkoin cpencTs NporpaMMmnMpoOBaHmns, COBEpPLLEHCTBOBAHMEM ornepa-
LMOHHBIX CUCTEM, 0BecnevyeHneM NakeTHOro pexvMma 1 aBToMaTU4ecKkoro
nnaHMpoBaHUa 3ajaHUn U OAPYFTMMU BO3MOXHOCTAMMU yNpaBlieHUS
pasgensemMbiMn pecypcamMm 3aKOHYMACS NepBbI OONbLUOK 3Tan pa3BuTus
OonepaunoHHbIX CUCTEM.

B 70-x rr. cTany BOSMOXHbIMU UHTEPAKTUBHbIA AOCTYM K BbIYUCAUTEb-
HbIM pecypcam C MUCMOoJIb30BaHMEM TEPMMUHANOB, a TakxXe CpencTea
MEXMALUVHHON KOMMYyHuKaumn. Kak cnencresme, onepaumoHHbIE CUCTEMBbI
OblIN MOMONHEHbI COOTBETCTBYIOWUMN PYHKUMAMU. ITO, B CBOIO OYEpPEp,
NMO3BONWIO PeWNTb NPOBAEMbI CO34aHMS pacnpeneieHHbIX CUCTEM pealib-
HOro BPEMEHU 019 KOMMEPYECKUX NPUIOXEHNA. BeaywyMmm TeXHONorusamm
3TOro, BTOpOro, atana Obinn obpaboTka 6a3 OaHHbIX U Nepenada
nHdopmauun. AT cpencTtea COBMECTHO CO cpeacTtBamMu pa3paboTku
MHTEPAKTUBHbIX CUCTEM MNPEAOCTaBUAM BO3MOXHOCTU ynpaBieHUs
KOMMbloTEPHBIMU cucTeMamn B pexrme ON-LINE (HeaBTOHOMHbIN pexXum
paboThl Nonb3oBaTens B cetax IBM).

Bbinn cospaHbl Hagnexawime ycnosus ansa apdekTMBHoOW paspabdoTku
npuknagHbix cuctem. MmeloTca B BuAy CpencTtsa ynpaBieHUs OaHHbIMU,
npencTaBNEeHHbIMU B PENFAUMOHHON MOAENnn, reHepaTopbl NPUKNaLHbIX
nporpamMm, CPeAcTBa ynpasneHna aucnneamm 1 np. B pedynbTarte npuknaa-
Hble nporpamMmbl OblN OTAENEHBI OT ONEPALMOHHBLIX CUCTEM 1 0O0pYyaOBa-
HUS. Tpy NCNONbL30BaHUM 3TON HOBOW, OPUEHTUPOBAHHOM Ha MpPuIoXeHUs
TEXHOJIOrMY OCHOBHbIE CWUJIbl TPATSTCS HA PelueHue rnpobJsiemMbl, a He Ha
peanusaunio B cpeae KOHKpeTHou 9BM vnn onepauyOHHOM CUCTEMbI.

OnucbiBaeMble U3MEHEHUS1 3aTPOHYNN BONbLIMHCTBO cemelicTe OBM.
B cpeaunHe 70-x rr. Kaxa0e CEMENCTBO KOMMbIOTEPOB C COOTBETCTBYIOLLMMU
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ONEpPaLMOHHON N NPUKNAAHBIMU CUCTEMaMU ObIIO OPUEHTUPOBAHO HA
KOHKPETHbIE MPUIOXEHUS C Y4ETOM TaKUX KPUTEPMUEB, Kak NMPOU3BOANTENb-
HOCTb M Cpefa NPUMEHEHUS (UMEIOTCS B BUAY NAKETHbIA U NMHTEPaKTUBHbIN
PEXMMbI UK pexnm 06paboTkm TpaH3akumin). Kaxabii npoaykT paspabaTtsl-
BasCH Tak, 4TOObl 0Ka3aTbCH NYHLIMM CPpeaun Apyrux nogoOHbIX NPOAYKTOB.
Takaa cTpaTterunsa okasanacb YCMNEWHOW NPUMEHUTENIbHO K YCNIOBUSAM
PbIHOYHOM KOHKYPEHLNN.

B 80-x rr. cunbHO BO3pocna MOLLHOCTL Bcero paga 9BM (ot NM3BM no
cambix 6onbunx ABM). HToObl yCTOATb B YCNOBUSAX CUNBHOM KOHKYPEHLUMM,
Obinn pobGaBneHbl HOBble BO3MOXHOCTU. CerogHa BO BCEX CUCTeEMax
MOLLHOCTb 060pPYyAOBaHUS M NpPOrpaMMHble CpeacTBa AOCTUMIM B CBOEM
pPasBUTUM TakOM TOYKM, KOraa rnpuknagHble CUCTeMbI AOJKHbI 00ecneynBaTb
TOJIbKO PYHKLMOHANBbHbIN YPOBEHb U MPAKTUYECKM HE 3aBUCAT OT annapaTHbIX
CpencTB, XOTA OCTAlTCH YAaCTUYHO 3aBUCUMbIMU OT ApPXUTEKTYpPbI
OnepaLumoHHON CUCTEMBI, NOA YyNPaBieHNEM KOTOPOIM OHU BbIMOHAIOTCS.

B nocnepylowmii nepron, BpeMeHn OO0JbLUOE BAUSIHUE HA pas3BUTUE
cuctemHoro MO okasanu cpeacTBa opraHmadaunm ceten (Systems Network
Architecture — SNA), KOTOpble MO3BOAUAN JOCTATOYHO 3D DEKTUBHO YNPaBNSaTb
60bLIVMU BbIHNCAUTENbHBIMU CETAMU. VIHTEPaKTUBHbLIE CpeacTBa ynpasse-
HUS BblYUCNEHUAMMU, 0ObEeOMHEHHbIE C BO3MOXHOCTSMW MOCTPOEHUS
BbIYMCNIUTENbHbLIX CeTel, obecneynnm MoLLHble CpeacTBa ynpaBlieHUs
aBTOMATU3NPOBAHHbIMW CUCTEMAMUN B PEXMME PeasibHOro BPEMEHN.

B uenom, ctpykTypy cuctemHoro MO, CnoXmsLUyOCS K HACTOALLEMY
BPEMEHU, MOXHO N300pPa3nTb CXEMOW, NMPeacTaBneHHON Ha puc. 1.

OTa Mogenb NporpaMMHOro obecrneyeHmns MOXET paccMaTpuBaTbCs
KaK OpraHm3auMoHHOEe CPenCTBO MPOW3BOACTBA MPUKIAAHbIX cuctem. C
NMOMOLLBID MOAENU HE TOJbKO MpoLle KnaccnuduumpoBatb NPOrpamMmHbIe
NPOAYKTbl, pa3paboTaHHbIE B CPEAE Pa3dHbIX OMepauMOHHbIX CUCTEM, HO U
obecneunTb H6asnc ona onpepeneHnsa obwmx anga scex OC nHtepdencos,
KOTOpble MOMOTyT YHUPUUMPOBATL Pas3paboTKy NPUOXEHWIA.

Lanee B maHHOW rnase OynoeT pgaHa kpaTkasa XapakTepucTtuka
COBPEMEHHOI0 COCTOSIHUS OCHOBHbIX KOMMOHEHT CUCTEMHOIO MpPOorpam-
MHOro obecneyeHus.

1.2. OnepaunoOHHbI€ CUCTEMDI
1.2.1. BeegeHue B onepauuoOHHble CUCTEMbI

OnepaunioHHble CUCTEMBbI OCYLLECTBAAIOT ynpaBfiieHNe CUCTEMHbIMMU
pecypcamu c uenblo 3dpPekTuBHOro, 6e30nacHoOro U HagexXxHoro
BbINMOJIHEHUS NPUKNAAHbLIX NporpaMMm. B ocHoe nto6oint OC nexuTt aapo
onepaumoHHOW CUCTEMbI, YNPaBAdOLWEN NpoLueccaMmm onepaLmoHHON
CUCTEMBbI U pacnpenensowen ona HUX cuctemHble pecypchl. dgpo OC
pacnonaraeTcd NOCTOSHHO B onepaTMBHOW namsatyn OBM.

Mpwn BkAOYEHUU NUTaHUA OBM CUCTEMHBLIN 3arpy3dnk (KOMMOHEHTa
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ITpuxnanHbie IPOr paMMHbBIE CUCTEMBI (ITPHIIOKEHUS)

CucremHuoe I10 pa3paborku nporpamm u AUC

SI3b1KH CASE-cucreMsl
MIPOTrPAMMUD OBAHUS
Kommumsitopst S3pixku 4GL
WurepnperaTopst CucreMsl ynpaBJieHUsI
0a3zaMHu TaHHBIX
HurerpupoBanHbie
MaKeThI —
OrnepalMOHHBIE CUCTEMBI
VYnpasienue VYnpasneHue VYnpasieHue
pecypcamu BBOJOM-BBIBOJIOM (aitnoBoit
29BM CHCTEMOM

‘YrpasiieHue B CeTsAX
OBM

VYnpasineHue
0e30ITaCHOCTHIO

Puc. 1. OOwaa cxema CUCTEMHOro nMporpaMMHoOro obecne4deHus
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yrpaBnsioLLEen NporpaMmmbl) OCYLLLECTBASET HAYabHYIO 3arpy3Ky sapa onepa-
LMOHHOW CUCTEMbBI M €ro MHULMANM3auunio, Nnocfie 4ero BCe yrnpasfieHne
cucTeMHbiMU npoueccamum ocyuectesnget OC. Baanmoperictaue mexay OC
M BCEMU OCTallbHbIMU MPOrPaMMHO-TEXHUYECKUMU KOMNOHeHTamu ANC
OCYLLLECTBNSIETCS HYEPE3 CUCTEMY MPEPbIBAHNN — KOMMIEKC TEXHUYECKUX U
nporpamMMHbIX cpeacTtB, obecneymBalOWmMXx BO3MOXHOCTb NMpepbiBaTb
BbINMOJIHEHME MPOrpamMMbl MPU NOCTYMNEHUN BHELHUX WUAWN BHYTPEHHUX
CUrHasI0B MPEpPbIBAHUS 1 NPOAOIKUTL BbIMOJIHEHNE NPEPBAHHON MPOrpaMmbl
OT TOYKM NpepbiBaHUS nocne 06paboTkM CUrHANOB NMPEpPLIBAHMS.

OC cocTtouT n3 Habopa CUCTEMHbIX NMPOrpaMmM, BXOOSLMX B COCTaB
OMEepPaLMOHHON CUCTEMBbI 1 BbIMONHAOLLMX YNpaBasiowme n obcnyxmeatoLwme
dYHKUMN. CUCTEMHbIE MPOrpaMMbl Pa3MELLAIOTCS B CUCTEMHOM BubnnoTeke,
copepXxauiern onpepeneHHble KOMMNOHEHTbI ONepaunMOHHONW CUCTEMBbI.
Kaxabln pecypc MMeeT YHUKalIbHOE UMS, UOEHTUGULMPYIOLLLEE ero B JaHHOM
onepauMoHHol cucteme. Bece cobbiTus, npoucxogswime B ynpaBasieMoim
OC cucTteme, perucTpupyrtoTcs B CUCTEMHOM XypHaJsie (crneumansHomMm Habope
OaHHbIX).

M3BecTHbl crneaytowme Buabl OC:

— NOKaJIbHbIE OMEPALVOHHBIE CUCTEMbI, OCYLLECTBISIIOLLME YIPaBEHNE
pecypcamMu B npenenax KOHKPETHOro BbIYMCIUTENIbBHOIO KOMIMEKCA,
6e3 1cnonb3oBaHNA KaHalloB CBA3MW;

— CEeTeBble OMNEpPauUNOHHbIE CUCTEMBbI, OCYLLECTBASOWME yNpaBieHne
pecypcamu B NOKabHbIX U rnobanbHbIX CETAX Nepenadyn OaHHbIX.

Kpome TOro, moryt mcnonb3oBatbcs cneuuvanbHole OC, Hanpumep
OnepaumoOHHbIE CUCTEMbI aBTOMATU3MPOBAHHOIO MPOEKTUPOBAHUSA U
onepaunoHHbIe CUCTEMblI peanbHOro BpemeHu. Cmucrtema peanbHOro
BPEMEHN — 3TO CUCTEMA, OCYLLECTBASIOLAA NWHPOPMALMOHHBLIA 0OOMEH C
ApyrumMm cmctemamu, nepudepuinHbIMM yCTPONCTBAMU UN JATYMKaMK NPU
TakMX BPEMEHHbIX XapakTepucTuUKax, KOTOpble NMO3BONSAIOT HEMELJIEHHO
obpabaTbiBaTb BCIO MOCTynawLWy MHPOpMaUMio U UHGopMauuno ong
BbIBOAA. DTN CUCTEMbI OObINHO MCMOMNBL3YIOTCS B YNPABAEHUN TEXHUYECKMMU
obbektamu (ACY TIM).

3HauuTenbHaa 0ONS COBPEMEHHbIX aBTOMATU3MPOBAHHbLIX CUCTEM
VIMEET pacnpenenieHHbI XxapakTep, TO eCTb X KOMMOHEHTLI pacnpeaeneHsbl
NO PasfiYHbIM BblYUCIUTENIbHLIM KOMMAEKCaM, KOTOPbIe CBA3aHbl Mexay
cobol kaHanaMmmn nepeaayun AaHHbIX — CPeAcTBaMU ABYXCTOPOHHEro obmeHa
OAHHbIMW, NPEACTaBNAOLMMU COOOM COBOKYMHOCTb anmnapaTypbl OKOHYaHUS
KaHana AaHHbIX U NMHUM Nepefadn faHHbIX. Micnonb3yetcs Takke TepMuyH
nepegaioLlasi cpeia — COBOKYNHOCTb JIMHUM Nepefayvm AaHHbIX 1, BO3MOXHO,
KOMMYTaTOPOB [AHHbIX, KOHLLEHTPATOPOB AAHHbLIX, MOBTOPUTENEN N APYroro
obopynoBaHUsA, HE OTHOCHALWLErOCS K CTaHUWUWM OAHHbIX, OpraHu3auus
CTPYKTYpPbl 1 PYHKUMOHUPOBaAHME KOTOpPOW obecreumBaioT GpuU3nNYeckyto
nepenadvy AaHHbIX MeXAy CTaHUMAMMU OaHHbIX. PacnpeneneHHble CUCTEMBbI
6asupyloTcsa Ha ceTax OBM — COBOKYNHOCTW ceTu nepefayvym AaHHbIX,
B3aMMOCBSA3aHHbIX CeTbI0 IBM 1 HEOOXOAMMbIX AN peann3aLmm 3Ton CBA3N
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NporpamMmMHOro 06ecneyYeHns U TEXHNYECKNX CPeACTB, KOTopad NpeaHa3Ha-
YyeHa O/ opraHmMsaummn pacrnpegenieHHol obpaboTkn nHbopmMaunn.

Jlornyeckas cTpykTypa v npuHUmnbl padoTbl MHPOPMALMOHHON CETU
Ha3bIBAIOTCA apXUTEKTYPON CETU, OJIF ONMUCAHUA KOTOPOW MCMONb3YIOTCHA
cneayoume OCHOBHbIE MOHATUS:

nepegaya AaHHbIX — NEPecbISika AAaHHbIX NPY NOMOLLY CPEeacTB CBA3U
M3 OOQHOr0 MecTa Afis NpuemMa nx B APYroMm;

GYHKUNOHabHBIY 670K CETU — CUCTEMA UNIN YCTPOWCTBO, BbIMOJIHSAIO-
Lme onpeeneHHylo, JIOrM4eCckn CBA3aHHYIO rpynny OYHKLNM;

UCTOYHUK AaHHbIX — (PYHKUMOHAbHbBIA GN0K, NOPOXAALWMIA OaHHbIe
Ong nepepaqu;

NMPUEeMHUK AaHHbIX — PYHKLUMOHANbHbLIA ONOK, NPUHUMAOLW NG
nepenaHHble OaHHbIE;

rPOTOKOJ1 — HABOP CEMAHTUMYECKMX U CUHTAKCUYECKUX NpaBwuil, onpeae-
NAoWniA noBeaeHne GyHKUMOHANbHbLIX 6N0KOB NpU nepefaye OaHHbIX;

06MeH AaHHbIMY — Nepefaya AaHHbIX B COOTBETCTBMM C YCTAHOBJIEHHbLIM
MPOTOKOJIOM;

coeanHeHne — CBA3b, yCTaHaBAMBaemMas Mexay OyHKUMOHaNbHbIMU
6nokamn onga nepepadn MHopmMaunu;

pecypcbl ceTr — NpPorpaMMHoe, TexHn4yeckoe, MHPOPMaLMOHHOE U
opraHmdaumoHHoe obecrneyvyeHne MHOOPMALMOHHOW ceTu, NpegHa3Ha-
YeHHOe O peLleHnd NpuknagHblix 3anad.

B HacTosllee Bpemsa ceTeBble NPOrpaMMHbIe CUCTEMbI CO34aK0TCs Ha
6a3e KoHLEeNUUM OTKPbITbIX cucTeM. OTKpbITas CUCTEMA — 3TO COBOKYMHOCTb
CUCTEM, B3aMMOAENCTBME KOTOPbIX MOOYNHAETCS TPebOoBaHNAM CTaHAAPTOB
MexayHapoaHon opraHmsauum no crtaHgaptm3aymm. COBOKYMHOCTb
TEXHNYECKUX 1 (MNK) NPOrpaMMHbIX CPenCTB, BXOAALWAA B COCTaB OTKPbLITOM
CUCTEMBI, peanuaylollasg corjiacoBaHHble MO rOPU3OHTaNIN N BEPTUKANN
DYHKLMN HEKOTOPOrO YPOBHS M BCEX PACMONTOXEHHbIX HUXE YPOBHE 6a30BOIA
3TaJIOHHOM MOAEeNn 1 BbiNonHaOWaa GyHKUMX NocTaBLiMKa cepBuca angd
KOMMOHEHTOB CETU, Ha3blBaeTCs C/1yX00/ B3auMOCBSI3M OTKPbITbIX CUCTEM.

1.2.2. OnepaunoOHHbIe CUCTEMbl KJIMEHT-cepBep

PasHOBMAHOCTbLIO OTKPLITBIX CUCTEM SBASIOTCS CUCTEMbI, peanus3o-
BaHHble Ha 6a3e ceTel Tuna “intranet” — KOpNopaTUBHbIX CETEN, CO30aHHbIX
Ha 6a3e TexHonorun NHTepHer.

B npuHuMne Bce NPOAyKThl U peLleHusi, pa3paboTaHHble ans IHTepHeT,
MOTYT MCMNONb30BaTbCA U ON9 UHTpaceTen. Ho, TeM He MeHee, B UX
peanu3aummn ecTb HEKOTOPbIE 0COOEHHOCTU, KOTOPLIE OOBLACHSIOT BblAENEHNE
TEXHONOrMN CO3JaHUSA MHTPaAcCEeTEN B HEKOTOPOE CaMOCTOsATeNIbHOe
HanpaBfeHne N, COOTBETCTBEHHO, MOSBAEHUE OANA HUX HEKOTOPbIX
crneundunyeckmnx NporpaMMHbIX pelleHuii. VIHTepHeT npencraBnseT cobom
CeTb U3 KOMMbKTEPOB-Y3J/I0B, B3aUMOAENCTBUE MeXAY KOTOPbIMU
BbIMOJIHAETCSH C NOMOLLbI0 NpoTokonoB TCP/IP. Ha ¢puanyeckom ypoBHe y3nbl
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0ObIYHO CBSA3aHbl B HEKOTOPbIE BHYTPEHHWE CETU, NOSITOMY MHTEpHeT
dakTN4EeCKN ABNFETCS NEPAPXNYECKON CTPYKTYpPOi: “ VIHTepHET-CeTn-y3nbl”.
Ho, C norn4eckor To4YKM 3peHns, Kaxablii y3esn ABAFeTCH CaMOCTOSATENIbHOW
eonHnuen, nmerowen ceon yHukaneHbeln IP (Internet Protocol) agpec, 4to
obecneynmBaeT BO3MOXHOCTb 00LeHNsa nobbIx AByx y3n0B MHTepHeT. B
OCHOBE opraHm3aunm VIHTEpHET nexar ABEe OCHOBHbIE UAEMN.
Bo-nepBbIX, B3auMOAENCTBME Y3/10B HE O0/KHO 3aBUCETb OT TUMOB
KOMMbIOTEPOB, UX apXUTEKTYP, OMepaLMoHHbIX CUCTEM W Mp., a Takxe
dun3nyeckon peannsauum CBA3U Mexay HUMWU. g ocyliecTBeHUs 3TOro
MCNOJIb3YIOTCHA MPOCThbIE U HALEXHble MPOTOKOJIbl YCTAHOB/IEHUSA CBA3WN U
nepenayv faHHbIX. [Mpryem BONPOC O TOM, HACKOJIbKO Y3€/1 NMOHMMAET CMbICI
NMPMHMMaEMbIX UNN NepefaBaeMblX OaHHbIX, 9BAFETCS €ro JM4YHOM
npob6nemMori.
Bo-BTOpPbIX, IHTEPHET A0MKEH HAAEXHO DYHKLMOHNPOBATL HE3ABUCUMO
OT U3MEHEHNA CBOEN TOMNOJIOMMU, B HACTHOCTU, OT NOOKIIHOYEHUS LN OTKIHO-
YyeHus ero y3nos. MNpuurHa obecnevyeHns Takol HaOEeXHOCTU 3akKJto4yaeTcs
B TOM, 4YTO 3TOT MPOLECC HUKAK He KoHTponupyetcda. EaMHcTBEHHOE, 3a
yemM 3[eCb OCYLLECTBAAETCHA KOHTPOJZIb — 3TO 3a obecneyvyeHuem
YHUKanbHocTu IP agpecoB y3n0B 1 cobnogeHnemM onpeneneHHoro nopsaka
B MX HymMepauuu ans pelleHns npobfiem mMapLipyTmisaumn.
Jlornka pasBuTUA KOPMNOPaTMBHLIX KOMMbIOTEPHbLIX CETen npusena K
0ObEOVIHEHUNIO NIOKA/bHBIX CETEN, peann3oBaHHbIX, YCIOBHO rOBOPS, Ha
YpOBHE nogpasgeneHus (3gaHus), B rnobanbHble. OgHaKo co3paHue
MHTpaceTen Ha YpPOBHE MNPAMOro B3aMMOEMNCTBUS KOMMbIOTEPOB Yepes
NHTEpHET aBnsieTCa NPOCTO HEBO3MOXHbIM. BO-nepBbix, 3TO MOXET ObITb
NPOCTO HeuenecoobpasHo A OTHOCUTENbHO HEDObLUMX CeTeN, B KOTOPbIX
0b6beaVHEHVE KOMMBIOTEPOB BbIMOJTHAETCS 32 CHET YNCTO BHYTPEHHUX JIMHUIA
(Hanpumep, Ha TeppuTopuM 3aBoaa). Bo-BTOpbIX (M 3TO camMoe rnaBHOE),
n3-3a HeobxoammMocTn obecnedyeHns MHOOPMALMOHHON 3aLUTbI NPKU
B3aMMOLENCTBUM C BHELUHVUM MUPOM — BeAb OTKPbITbIE MPOTOKOSbI VIHTEPHET
OenaioT Npo3payHbIMU BCE BKIIIOYEHHbIE B HErO y3nbl. Cneumdurka nporpam-
MHbIX MPOAYKTOB M TEXHONOrMN AN UHTpaceTer 3ak/o4yaeTcss B TOM, 4YTO
YUCIO Y3JI0B B HUX ABNAETCH OrpaHUyYeHHbIM U U3MEHEHWE TOMOJIOrMN CeTu
M COOEPXMMOro MHPOPMAaLIMM HOCUT HEKOTOPLI NPeackasyeMblin xapakrep.
A B 9TOM cny4yae opraHmsaumg Takux npouenyp, kKak, Hanpumep,
MapLpyTmsauma n nomck nHdopmaumm MoxeT ObiTb ONTUMU3MPOBaHA
COBEPLUEHHO OPYrMMU MeTodamMu, YeM B XaOTUYHOM VHTepHeT.
Mpn co3paHum MHGOPMaLMOHHBIX CUCTEM Ha 6a3e MHTpaceTem
HEeoOXOAMMO PELUUTL Cleaylolwme 3a0aqm:
— MNOJIHOCTbLIO UHTErPUPOBaThL BHYTPEHHWE, JIOKaJIbHbIE CeTU C VIHTEpHeT
ONa paclmpeHnss BO3MOXHOCTEM KOMMYHUKAUMW NpeanpusaTuin ¢
KJIMEHTaMU 1 napTHepamu;

— peann3oBaTb HOBblE METOAbI HABUIraUumn, npuMeHsemsle B IHTEpHET,
BO BCex Mpoayktax, C Tem, 4Tobbl 06nerynTb ornepauuu rnovcka u
aHannsa nHoopmMaumn, a Takke B3auMoOenCTBUS C napTHepamu;

CoBpeMeHHbI M'yMaHuTapHbIii YHUBEpCUTeT

12



— yNnpocTuTb pa3paboTKy, BHEAPEHME U aAMUHUCTPUPOBAHUE
NPUKNagHbIX MPOrpaMM C Lesbld ONTUMU3ALMU U COKPALLEHUS
LMKIIOB pa3paboTku;

— MHTErpmpoBaTb HOBble MPOAYKTbl U MHTepHeT-TexHonormm c
CYLLECTBYIOLLIMMN NHPPACTPYKTYPaMM, Y4TOOblI MONb30BATENN MOIN
Ha OCHOBE YXe MMEIOLMXCS PELUEHMNN NOCTENEHHO pa3BMBaTb CBOU
MHOOPMALMOHHBIE CUCTEMBI.

B ocHOBe pelleHns BCex 9TUX 3a4ay NiexaT CEeTEBble ONepaLMOHHbIE
CUCTEMbl. HanoOMHMM, 4TO onepauuoHHass CUCTEeMa — 3TO COBOKYMHOCTb
nporpamm, npegHasHavyeHHas nns obecneyeHust onpenesieHHOro YpPOoBHS
3O PEKTUBHOCTM BbIMUCANTENBHON CUCTEMbI 3a CHET aBTOMATU3UPOBAHHOIO
ynpaeneHus ee paboTo M NpeaocTaBnseMoro nosib3oBaTensam onpege-
JNIleHHoro Habopa ycnyr.

Hanbonbwmnin o6bem coBpeMeHHbix ceTeBbix OC npencTaeneH knacca-
MU KJIMEHTCKMX U CEPBEPHbIX OMEPALVOHHbIX CUCTEM, YTO OMpenensercs
ObICTPbIM pa3BuTeEM ceTern IBM.

Knuentckaga OC Havana 2000-x rr. — 3TO HagexHas, ycrtomymsasa u
MOLLHas onepaunoHHas cucTema asisi NnepCcoHabHbIX KOMMbIOTEPOB, KOTOpPas
ob6nagaeT BbICOKMM YPOBHEM 3alUMTbl OAHHbIX, paboTaeT ¢ pa3nnyHbIMU
dannoBbiMn cucTeMaMmn, Ha pPasfIMyHbIX annapaTHbiXx nnatdopmax u
noanepXmBaeT MHOronpoueccopHble cuctembl. Kak npasuno, ata OC
JlokanmMaoBaHa, T.e. UMeeT MNOJIHOCTbIO PYCUPULMPOBAHHbLIN MHTEPdENC —
BCE MO3MUMN MEHIO, CUCTEMA CNPAaBKN, CUCTEMHbIE YTUUTbI U NPUIIOXKEHUS,
BXOASLIME B COCTaB, NepeBefeHbl Ha Pycckuii A3blk. JlokanmMaoBaHHas
BEPCUS KOPPEKTHO MOAOEPXUBAET KUPUIULY HA CUCTEMHOM YPOBHE U
MO3BONIFET UCMONIb30BATb PYCCKOSA3bIYHBIE MPUIOXKEHUS.

CeTteBble BO3MOXHOCTU KnneHTckorr OC no3BOASIOT MCNONb30BaTh €€
B KayecTBe KnveHTa ceten OBM, a nHorga, Kak HeBbIAENEHHbIV CepBep, B
OAHOPAHroBbIX CeTax, T.e. ynpaBAdTb NpaBamMu A0CTyrna K OTAESbHbIM
katanoram u dpannam. Nonb3oBaTesib MOXET KOHTPO/MPOBATb UCMONIHEHME
MPUNOXEHU, CUCTEMHbIX CNYyX0, NpoCcMaTpmMBaTh ANHAMUYECKUI FpaduK
MCMOb30BaHMA NamMsaTy U Npoueccopa.

BaxHoe 3HauyeHue npupgaeTcsa 6e3onacHOCTU U HagexXHocTwu. lMpuno-
XEHUS U30AMPYIOTCS Apyr OT Apyra 1 OT annapartypbl. TeM CamMblM UCKITIOHEHO
BJINSIHNE HEKOPPEKTHO paboTatoLero NpuioXeHns Ha apyrvue n pabotocno-
COBHOCTb CUCTEMbI B LieNIoM. MHOro3agayHblii pexxmm gaeT nofib30BaTesNsam
BO3MOXHOCTb paboTatb ObICTPO U BbINOJHATL OAHOBPEMEHHO HECKOJIbKO
NpWIoXxeHnin 6e3 nNoTepu NPon3BoaAMTENLHOCTU. Hanpumep, nonb3oBarterb
MoXeT paboTaTb C 0PUCHBLIMU NPUIOXEHUSIMU B TO BPEMS, KOrga B GOHOBOM
pexvmMme naeT 3arpyska AaHHbiX U3 IHTEpPHET 1 nevyaTb JOKYMEHTa.

Bce knmnenTckne OC BKkOYalOT B CBOM COCTaB CPeAcTBa Afist paboThl C
VHTepHeT:

— CpencTBO s HaBuraummn B VIHTepHeTe;

— NHCTPYMEHTbI cO34aHns nepcoHasnbHbix Web-cTpaHuu, v pacnpocTpa-

HEHNA MHOPMALMU BHYTPU KOPMNOPaATUBHLIX CETEN.
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Knuentckmne OC no3BonsioT BbiOMpaTb Npu 3arpy3ke onpeneneHHyo
KoHbUrypaumio, ¢ Kotopon 0yaet paboTaTb KOHKPETHbLIA MONb30oBaTeb.
Mpodunb, KOTOPbIA BbIOMpaeTCs Npu 3arpyske, BKAOYAET HACTPOIKMK
paspeLLeHmns aKkpaHa, MHGOPMAaLLMIO O 3anyCKaeMbIX CEPBUCAX U YCTPONCTBAX.
AOMUHUCTPATOP paboyeit CTaHUMM MOXeT co3gaBaTb Npodunan Nosb3osa-
TEeNen, B KOTOPbIX COAEPXATCH HACTPOMKN paboyero CTofia U OKPY>XEHUS
ONS KQKA0r0 Noib30BaTeNsl, OrpaHMyYeHnst Ha A0CTYMN K CUCTEMHbBIM pecyp-
cam 1 npunoxeHunsam. NMpodunm MoryT 6biTb MHAVBUAYANBHBIMU MW OBLLIMMMU.
B nocnegHem cnydyae agMMHUCTPATOP MOXET CO34aTb CreLluanbHbIn
npoduib N NPUCBOUTL Er0 BCEM MONb30BaTENSM paboyeit CTaHuUN.

B Takux cuctemax obasaTtenbHO MPUCYTCTBYIOT pa3BUTbIE CPeacTBa
KOMMYHMKauum B ceTsx OBM — nporpamMmmbl npocMoTpa U co3aaHuns hakcos,
CUCTEMBbI 3/IEKTPOHHOM MOYThl U CNYyXO0bl yOaneHHOoro aoctyna v ap.

Knnentckue OC obg3aTtenbHO cogepxxart cpeacTsa, NMo3BONLOLWNE UM
nonaepXuBaTb COBMECTHYIO paboTy C nogobHbIMKM CUCTEMaMU APYrux
npoussoauTenenn. Hanpumep, rnobdanbHaa cnyxba katanoros Novell,
BcTpoeHHas B Windows NT Workstation, peanmadyeT nHTerpaumnto ¢ cetamu
Ha nnatdopme Novell NetWare, obecneunas BbINOHEHVE CLEHAPUER BXO4A
B cuctemy NetWare n dyHkumm goctyna K dannam v Kkatanoram.

CoBpeMeHHble cepBepHble OC obecneymBaloT creayiolme, Huxenepe-
YUCNEHHbIE pexnMbl paboThl B ceTax OBM:

— pexum daiin-cepeepa obecnedynBaeT KONJIEKTUBHOE UCMNOb30BaHME

dannos;

— BCce (parnoBble PeCYpPChbl, HE3ABUCUMO OT TOr0, Ha KAKOM ANCKE OHU
pacrnosioXeHbl, MOryT ObiTb NPeaoCTaBNEHbl A1 COBMECTHOro
[oCTyna;

— B kayecTBe paboymx cTaHuuii MOryT BbICTyNnaTb KOMMbIOTEPbLI, Ha
KOTOPbIX YCTAHOBMEHbI KIMEHTCKME ONEPaLNOHHbBIE CUCTEMBI.

Pexunm cepBepa neyaty NO3BOASET NOAKAOYATL U MPEeAoCTaBNATb B
COBMECTHOE M0JIb30BaHME HEOOXOAMMOE YNCO NPUHTEPOB. OHM MOTYT ObITb
NMOOKOYEHbI TOKASIbHO UIN MO CETU C NoMOLLbIo NpoTokosioB TCP/IP. YTob6bl
nosnb3oBaTesb, KOTOPLIM paboTaeT Ha aBTOMaTU3MPOBaHHOM paboyem MecTe
(APMe) ¢ knuentckorn OC, MOor mogkoymMTbCa K yaoaneHHOMY MpUHTEpPY,
NpeaocTaBAsIeEMOMY B peXMMeE CeEpPBeEpa MnevaTu, emMy AOCTATO4HO BblOpaTh
3TOT MPUHTEP M3 cnmMcka OCTynHbIX. [py 3TOM MCNONb3yeTca AparBeep,
YCTaAHOBJIEHHbIN Ha CeEpBEpE.

B pexunme cepBepa npuioxeHuin obecnevymBaeTcs BbinonHeHne ¢ APMa
KJIMEHTa NMPUIIOXEHN NOA yNpaBieHNneM CepBepa, Takmx, Kak:

— CUCTEMBbI ynpaefieHns 6a3amu JaHHbIX;

— cucTeMbl MHPOPMALIMOHHOIO OOMEH3;

— CUCTEMbl ynpaBiieHNs MPOU3BOACTBOM, OOKYMEHTOOOOpPOTOM,

dUHaAHCaAMM U APYTMMU MPUNOXEHUSMU.

CepBep pes3epBMpOBaHUA OAHHbIX NPenoCcTaBAsgeT BO3MOXHOCTb
pes3epBHOro KonmposaHus daninos. AOMUHUCTPATOP CUCTEMbI OnpeaensaeT
Nonb30BaTeNs, OTBETCTBEHHOrO 3a 3Ty onepauuio, U TOIbKO OH PerynsapHo
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BbIMNOJIHAET KONMPOBAHME AAHHbIX HA BbIAENEHHbIN AN 9TOr0 HOCUTENb. JTa
onepaums, KaKk NpaBuio, aBToOMaTn3MpoBaHa.

B pexume ymaneHHoro goctyna B3aumopencteyioT ase OC -
cepBepHas, ycTaHoBeHHas Ha OBM-cepBepe, 1 KNMeHTCKas, yCTaHOBNEeHHad
Ha APMax. lNMonb3oBaTtenb APMa, CBA3aHHOIo C CeTbl 4epe3 CcepBep
yOoaneHHoro AocTtyna, YyBcTByeT cebs paboTarowym HENOCPEACTBEHHO B
CETM — OH MOXET OCYLIEeCTBAATb OOCTyN K dannamMm n gaHHbIM, NedaTaTb
DOKYMeHTbl, 0OMeHMBATLCS C KOJleraMmy CooOLLEHMSAMWN MO 31IEKTPOHHOW
rnoyte. Takol Npo3payHbiii O4oCcTyn yaobeH agMuHMcTpaTopaM CUCTEMbI U
09 CBA3W TeppUTOpManbHO yaaneHHbix dunmanos npeanpuatunin. Cneumanbs-
Hbln Habop nNpoTokonoB (PPP) no3BoNsieT OCyLEecTBAATb YOaNeHHbIn OOCTynN
B YCNOBMSX pa3dHopoaHom cetu. MNMoaaepxka PPP rapaHTupyeT BO3MOXHOCTb
yOaneHHoro oocTtyna yYepesd nobor ctaHoapTHbI PPP-cepBep yaaneHHoro
poctyna. CoBpemMeHHasa cepBepHasa OC poikHa obecneymBatb O0CTYM K
CeTn Ans Nonb3oBaTenein, NPUMEHSALWVX CPeacTBa yAaNEHHOro OoCcTyna
Opyrux Npon3BOLAUTENEN.

Pexunm cepBepa cBA3M 00bIYHO Noapa3ymMeBaeT BO3MOXHOCTb
coeaMHEHNsT Mexay COoOO0M pasfiMyHbiX CErMeHTOB Pa3HOPOAHbIX CETEMN.
Ona npo3payHOro NoAkAl4YeHUs K pa3HOPOAHbIM CeTaM CO34alTcs
npoaykTbl, obecneynBatmowme KINEHTCKYIO M CEpPBEPHYI0 4YacTu He
3aBUCALLMM OT MAaTdOopMbl NPOTOKOJIOM OOCTyna K dannam B CeTU.

NHorpa B cepBepHoit OC BbloenseTcs pexmMm obecnevyeHus ycnyr
MHTepHeT, Takumx, kak cepeep Web, FTP n Gofer, xota yacto atn ycnyru
peann3yiTcs CaMOCTOATENbHLIMK NMporpaMmmMmammu, obecnedyvBaloWMmMmn
pacnpocTpaHeHne B VIHTEPHET NOTOKOB ayamo- 1 BUOEOMHDOPMaLMN.

Bce ocHoBHble cepBepHble OC nmeloT:

— MNONb30BATENILCKNN rpadPuHecknin HTepdenc;

— amcnertyep 3a4aHui;

— Cnyx0y agMUHUCTPUPOBAHUS;

— CNYX0bl MOHUTOPUHIA CETU U OCYLLLECTBIEHUS ANArHOCTUKMU;

— CNyX0Obl KaTaNOroB 1 PErncTpaLmny CEeTEBbLIX MOJIb30OBATENEN.

AOMUHUCTPUpPOBaHME ceTn — foOaBfieHMe HOBbIX MOJib30BaTeNEeNn,
aBTOpM3aumsa OOCTyna K pecypcam CETU, OTCNEXMBAHNSA aMUHUCTPATUBHBbIX,
KaapOBbIX, CTPYKTYPHbIX, DYHKLUMOHANbHbBIX N TEXHUYECKUX U3MEHEHUNN —
npom3BOauTCa LEHTpann3doBaHHO ¢ APMa cncteMHOro agMmuHmcTparopa.

Kpome knmneHTckmnx n ceprepHbix OC LWMPOKO UCMOJIb3YOTCS COBPEMEH-
Hble OnepauuoHHble CUCTEeMbl aBTOMAaTU3UPOBAHHOIO MNMPOEKTUpOo-
BaHua (OC CAIP) - yacTb nporpamMmHOro obecrnevyeHuss aBToMaTmu3n-
POBAHHOIO MPOEKTUPOBAHUS, NPeAHa3HAYeHHas AN1s ynpaBAeHNsa NPoeKTur-
poBaHneM. B HacToslLee Bpemsi nogasnsiolee 60bLINHCTBO NPOEKTHbLIX U
KOHCTPYKTOPCKMX pabOT BbINOJIHAETCS C MOMOLLIbIo cooTBeTCTBYOLWMX CAlMNP —
OT apXUTEKTYPHOrO U CTPOUTENIbHOIO MPOEKTUPOBAHUSA OO aBTOMAaTU3U-
POBaHHbLIX CUCTEM CO3[4aHUSA NMPOrpaMMHbIX cpeacTB cammx CAIPoB.

OnepauuoOHHbIe CUCTEMbl peajibHOro BPEeMEHU — CUCTEMBbI,
obecneumrBatoLLme pexnm pabotel OBM B peanibHOM BpeEMEHU, NCMOJIb3YIOTCS

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT

15



ONs ynpaBieHUs TEXHONOrMYEeCKMMU npoLeccamMm UaM aBTOHOMHbIMU
TEXHUYECKUMU CUCTEMAMU, HarMpuUmep KOCMUYECKMMU O0ObeKTamu.

B uenom MoxHo ckasatb, 4To OC pasfMyHOro HasHayeHus 3aHMMaloT
camoe HmxHee, 6a30BOE MECTO B MEPAPXUN CUCTEMHBIX MPOrPaMMHbIX
CcpepncTs, YTO BMAOHO U Ha puc. 1.

1.3. CuctemHoe MO paspab6otkn MC

Pa3BuTrE METOO0B 1 CPeACTB pa3paboTku NPUKIALHOro NPOrpamMMHOro
obecnevyeHns nocnenoBaTesfibHO WO B HanpaBleHUU MakKCUMallbHOM
HE3aBMCUMOCTU OT NPOrpaMMHO-TEXHUYECKMX MNaTtdopMm, Ha KOTOPbIX
MPUNOXEHNUS MOTYT BbINOMIHATLCA. OTO 0ObIYHbIA NYTb Pa3BUTUA BCEX
TEXHNYECKNX CUCTEM, KOTOPLI 06ecneyrnBaeTcss MakCUMaibHO BO3MOXHbIM
MCMOJIb30BaHMEM CTaHOAPTHbLIX KOMMOHEHT M COrfaleHuin o crnocobax ux
00beaguHeHNsA B CUCTEMbl. B MHOyCcTpum nporpaMmmMHoOro obecnedyeHus
CrnocoObbl COMPSXXEHMST KOMMOHEHT B MPOrpaMMHble CUCTEMbl Ha3blBalOTCH
nHTepdercamm.

MOXHO BblOENMNTb TPWU OCHOBHbLIX MOAXO4A K CO3AaHMI0 MPUKNaOHbIX
nporpammHbix cuctem (IMC), KOTopble NCMONBb3YIOT CNeayloLNe TEXHONTOMNN:

— 43blKM MPOrpPaMMMPOBaAHUSA U UHTErPUPOBAaHHbIE Cpedbl, B KOTOPbIX

OCYLLECTBNSETCH BCH TEXHOJornsa paspabdoTku, — OT NOAroTOBKU
NCXOOHbIX TEKCTOB MPOrpamMm 1 KOMMOHEHTOB A0 COOPKN rOTOBbIX K
ncnonb3oBaHuto MNC;

— VHTErpmpoOBaHHbIE NaKeThbl AN Pa3padoTkM MPUIOXEHUIM NOMb30Ba-

TensaMmn-HenporpamMMmcTamum;

— CUCTEMbI aBTOMATM3MPOBAHHOI0 NpoekTuposaHus NC n aeTomatmnan-

pOBaHHbIX MHDOPMaUMoHHbIX cuctem (AVIC) — CASE-cuctemsl.

O6uwel koHuenuuen ons BCex Tpex MnoaxonoB SIBNASETCSH KOHLUEenuus
06BEKTHO-OPMEHTMPOBAHHOIO MeToaa co3nanusa NC n AUC. HabnopaeTcs
TEeHOEHUMSA CONMXKEHNA 9TUX NOAX0A0B Ha 6ase MCNonNb30BaHUS CTaHOAPT-
HbIX O0OBbEKTHO-OPMEHTUPOBAHHbLIX METOO0B WU KOMIMOHEHT, BK/IIOYAEMbIX B
coBpemMeHHble OC.

[MepBoOHaYanbHbIE CUCTEMbI NPOrpaMMMUPOBAHNA COCTOSIN U3 Pa3po-
3HEHHbIX KOMMOHEHT, KOTOPblE 3a4acTylo ObUIN N3rOTOBJIEHbI PA3/INYHBIMM
npoussoguTensammn. MicxogHble TEKCTbI NporpamMm rnogrotTaBamBasnCh B TEKC-
TOBOM pedakTope O4HOro npowussoautens. TpaHcngauusa nporpamMmmbl —
npeobpa3oBaHne MporpamMmbl, NPeacTaBlEHHON HAa OOHOM U3 S3bIKOB
nporpaMMmMpoOBaHUs, B NPOrpamMmy Ha APYromM a3blke WU B ONpenesieHHOM
CMbICle PaBHOCWUJIbHYIO MEPBOW, NMPOU3BOAUIOCH TPAHCIATOPOM
(koMNIUNATOPOM) — NPOrPaMMON, BbIMOJHAIOLLLEN TPAHCIALMIO MPOrpaMmbl,
M3roToBAgeMon apyrom ¢eupmon. HakoHel, oTnamka nporpaMmmbl —
oBHapyXeHue, nokanusauuys U ycTpaHeHne owmnbok B NporpamMme BblYUCIN-
TeNbHOWV MalluVHbl NPOU3BOAUMINCE B cpeae oTnaaymka TPeTbero npounsBo-
outensa. OTnapguuk — 310 obGcnyxuBalowas nporpamma, obneryatroulas
npoLecc oTnagky NporpamMm, peann3yeT 3afaHHbIi PEXUM BbIMOSHEHNS
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oTnagku, cobupaeT aAMarHoCTUYeckylo MHPOPMaLMIO, BblAAET MPOMEXYTOY-
Hble pe3yNbTaThl.

Mpouecc npomussoactea NC 3akaH4YMBaNCA TECTUPOBAHUEM
nporpamMmmbl (0eaTeNbHOCTb, HanpaBflieHHas Ha Mouck owunbok B
nporpaMMHOM cpencTBe, OONYLWEHHbIX NPU €ro NPOeKTUPOBaAHUN W
pa3paboTke). TpaHCNATOP TakXke 0ObIYHO BbIMOMHAET AMArHOCTUKY OLLINOOK,
dopmumpyeTt cnosapu MaeHTUPUKATOPOB, BbigaeT AN nevyaTu TeKCThl
nporpamMmmbl. TecTupoBaHue B TO BPEMS BbIMNONHANOCL MO MpaBuiam,
cornacoBaHHbIM MexXxay pas3paboTiMKOM M 3aKa34yMKOM, OOLLEeNpPU3HaHHbIE
cTaHgapTbl OTCYTCTBOBaNU. B pe3ynbrate Bcex aTux paboT Ha ceBeT
NMosIBNSSIOCE NPOrpaMMHOe CPeacTBO, KOTOPOE BbIMOJIHANO MOCTaB/IEHHYIO
B T3 3amayvyy n paboTtano M3onmMpoBaHHO OT NOOLIX APYrnx nporpamm,
6a3mMpoBaHHbIX HA OAHHOW MporpamMmHo-annapaTtHor nnatgopme.

3HaunTenbHas 4acTb MporpamMm co3gaBanachb ANg padoThl B pexunme
UHTepnpeTauumn, T.e. peanm3aunmm CMbIC/Ia HEKOTOPOro CUHTAKCUYECKN
3aKOHYEHHOro TekcTa, NPEeACTaB/IEHHOro Ha KOHKPETHOM $A3blke
nporpamMmmmpoBaHuns. B aTomM criydae ncnonb3oBasiCsd UHTEPNPeTUpPYIoLLuii
KOMMUAATOP — KOMMUASATOP, OCYLLECTBASIOLLNIA HE3aBUCMMYIO KOMMIUMALINIO
KaXkgoro OTAeNbHOro onepaTopa NCXoAHOM nporpamMmel. Mpu nHTepnpeTaummn
CKOPOCTb BbIMOJIHEHUS MPOrpamMMbl CYLLECTBEHHO CHUXAaeTcd, OA4HakKo
MMEETCH BO3MOXHOCTb MOLWAroBOro nMpocCiexXnBaHUa M BbINOJIHEHUSA
nporpammbl. BonbLioe BHMMaHME B TO BPEMS YAENANOCH UCMOSIb30BAHMIO
npu nporpaMMmMpoBaHUM MaKpoonpepeseHunn — nporpamm, nog
yrpaB/ieHMEM KOTOPbIX MakporeHepaTop MNopoXxaaeT MakpopacLUnpeHus
MaKpokoMaHA,. ITOT noaxond No3BOSs/ AenaTb UCXOAHble TeKCTbl bonee
KOPOTKMMMU U YnMTabeNbHbIMU MPU yaa4HOM 0003HAYEeHMN MaKpOKOMaHM,.

Kak yxxe roBopunochb Bbille, NOrvka pasButusa nporpamMmmMmpoBaHns OT
MCKYCCTBAa K MHOYCTpUK NoTpeboBana ctaHaapTu3aumm 1 MHTerpaumm aTanos
XWU3HEHHOro Uukia NporpaMMHbIX CUCTEM. Bbinn co3aaHbl UHTErpupoBaH-
Hble cpepbl — CUCTEMbI MporpaMmm, obecneympatroLme eanHoobpasne paboT
Ha Bcex aTanax co3pgaHusa MNC mn BkaYawwme BCe HeobXxoanMblie
MoJIb30BaTENMNO-NPOrPaMMUCTY MHCTPYMEHTbI. [10ap0OHO NHTErPUPOBaHHbIE
cpenbl nporpaMmMupoBaHns ObiM pacCcMoOTpeHbl B kypce “TexHonorus
nporpamMmmmpoBaHnsa”, nanee Mbl NPUBEOEM HEKOTOPbIE XapakKTEPUCTUKU
0HOW N3 Hambonee pasBUTbIX MHTErpMpoBaHHbIX cpen Microsoft Developer
Studio (MDS).

MHTerpmpoBaHHaa cpega MDS ob6begunHsaeT pasnunyHbie cpeacTsa
pa3paboTkm 1 genaet UXx B3aMMHO OOMOJHALWMMKM 4aCcTAMN eOuHOWN
cucTeMbl co3gaHua nporpammHoro obecnedyeHms. OHa no3BonsdeT
0OVHAaKOBO Jierko paspabdaTtbiBaTb MPUIOXEHUS C UCMNONb30BAHNEM SA3bIKOB
C++, Fortran, J++, a Takke nonyyatb AOCTYN K TEXHMNYECKOWN MHPOPpMaLUN.
Mcnonb3oBaHMe pasfiMyHbIX CPencTB KOHTPONS BEPCU U CO3aaHUS
MPOEKTOB TakXe 3Ha4YMTeNlbHO yrnpouwiaeTcsa npu ucnonb3osaHum MDS.
MporpamMmmncTy-pa3paboTimky HeT HeoOXOAMMOCTM MPUBbLIKATbL K pPa3Ho-
obpa3HbiM cucTemam pas3paboTkm nporpamMmMHOro obecnevyeHuns c
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pa3nnyHbIMU NHTEPdencamm n Habopamm KomaHa,. s BCeEX MHCTPYMEHTOB
MDS npepnaraeT eouHblii nutepdenc. MNMpuuyem gaHHas cpega B npouecce
YCTaHOBKW aBTOMATU4YECKU ONpenenser NpUcyTCTBME Ha KOMMbIOTEPE TOro
WJIN MHOIO MHCTPYMEHTA U BKJIIOYAET €ro B CBOM COCTasB.

OTa cuctema paccuymTaHa Ha NoJOepPXKy BCEX acnekToB pa3paboTku
KOPMopaTUBHbIX MHPOPMALMOHHBLIX CUCTEM Ha 0a3e apXUTEKTYpP KIIMEHT-
cepBep M MHTpaHeT/VIHTEPHET 1 OTKPbIBAET BO3MOXHOCTU A4St pa3paboT-
YMKOB, XENALLMX MHOIOKPATHO UCMNOJIb30BaTb MCXOAHbLIN KOA,.

KntoyeBble BOSMOXHOCTU U MHCTPYMEHTbI HOBOW CUCTEMbI NMPOrpaMmm-
poBaHuAa crenyoLme:

— nopaepkka paspaboTku 1 ncnonb3oBaHns anemeHToB Web-ctpaHuu,;
BblAENEHNE LUBETAMU CUHTAKCUYECKNX KOHCTPYKUmin HTML n gpyrmx
S13bIKOB MPOrpaMMMPOBAHUS;

HanMyne pegakTopa pPecypcoB OOBLEKTOB;
bunbTpbl rpaduyeckmx dopmatos JPEG n GIF;
— nognepxka anemeHToB ynpasneHus Visual Basic;
— reHepartop OT4ETOB, 06ECcneyYnBaloLLMA BbIBOL OTY4ETOB B popmaTe
HTML;
— cucTema xpaHeHus n ynpasnenus ansa OLE-anemMeHToB n 0ObekTOB
C++.

Pa3paboTymkm MOryT COXpaHsaTb Kacchbl, PECYPCHI 1 daitsibl-3aronoBKu
K/J1accoB B BUAE 0ObEKTOB, FOTOBbIX /151 MOBTOPHOIO MCMOJIb30BaHWS, a Takxe
nosay4yatoT OOCTYN K OrPOMHOMY pbiHKY OLE-3nemMeHTOB, NpoM3BOAVMbIX
TpetbuMmn pupmamm. B coctaBe Visual C++ nocrtaBnsercsa 6onblioe
KONIMYECTBO rOTOBbIX KOMMOHEHTOB C++ 1 OLE-3nemMeHTOB.

B MDS Bxoout Mactep npunoxerHuri (App Wizards), no3BonsioLimii
co3paaTb WabnoHbl NpuUNoXeHUi. PazpaboTymMkm MOryT co3gaBaTthb
cobcTBEHHbIE MacTepa npuioxeHui i ANs CYLLECTBYIOLLMX NMPOEKTOB UK
W3MEHSTb CTaHAAPTHbIE.

YTunuta gns npocMoTpa knaccoB 6e3 1x npensapuTesibHOM KOMNUIs-
unun BcTpoeHa B paboyee okHO npoekTa. ClassView nossongeT pa3paboTtym-
KaM npocmaTpuBaTb WU penakTupoBaTb CBOW MCXOAOHbIN KO kKak Habop
knaccoB, a He paboTtaTtb ¢ darnamu, genas Tem cambim Visual C++ ewe
6onee 06bLEKTHO-OPUEHTUPOBAHHBIM MHCTPYMEHTOM pPa3paboTku.

BbibopoyHasa koMOunsaumMsa U pefakTUpoBaHME CBA3EN COKpallalT
BpeMs, Heobxooumoe ONs CO34aHUS MCMNONIHAEMOro mMoayns nocne
BHECEHUS M3MEHEHUIN B UCXOAHble dannbl. [Mpyn 3TOM nocne pegakTupo-
BaHWS UICXO4HOro daina nepekoMnuanpyroTcs TObKO MOANPULNPOBAHHbIE
dYHKUMM, @ He Becb daiifl LEeNMKOM: C MOMOLLBIO BbIOOPOYHOro penakTu-
poBaHNA CBA3EN NpPY M3MEHEHUM 3aroJiIoBOYHOro danna nepekoMnmimn-
PYIOTCS TONMBKO Te UCXoAHble dalinbl, KOTOPble 3aTPOHYTbl USMEHEHUAMU, a
He Kaxapln dann, BKIYaLWMIA 3arosioBOK.

C++ gaBngetca Hambonee MOLLHOM U YHUBEPCANbHOW CUCTEMON
pa3paboTkn AN COBPEMEHHbIX npuknagHeix cuctem. Komnunartop
noaaepXrBaeT HOBbIE 3NIEMEHTHI /19 CO34aHUA MHTepPdENCOB, ANanoroBble
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OKHa, paboTty ¢ npotokonamu TCP/IP, cpencTtsa oTnaaku nog ynpaBneHnem
OC Windows 95 n Windows NT 4.0.

B cocTtaB cpenpl C++ BxoaouT 6ubnmoTteka knaccos MFC, koTopasi ctana
ne-dakTo MHOYCTpUanbHbIM CTaH4ApPTOM pa3paboTky NPUNOXEHUA ANS
Windows. [1ng 9TON CUCTEMbI XapaKTEPHbI:

— nonHasa peanmzauma Win32-aneMeHTOoB;

— BO3MOXHOCTb WCMOJIb30BAHMNSA UMHCTPYMEHTa ANng cBa3u ¢ 6azamu

OaHHbIX;

— CO34aHue XpaHuMbIX npouenyp, BbIMNOJHAOLMXCA Ha CEepBEPHOM
KOMMbIOTEPE;

— MOBbLILIEHME NPOU3BOANTENBHOCTU MPOrpaMMmMpoBaHna Gnarogaps
MCNONb30BaHNIO UHTErpmpoBaHHoro B cpeany MDS cpepnctsa
rpynnoBon pa3paboTkn 1 KOHTPOS BEPCUN;

v ap.

C++ B MDS conepXuT Habop MHCTPYMEHTOB A1 paboThl C yoaneHHbIMU

06a3aMu JaHHbIX, KOTOPbIM NO3BONSET:

— npocmaTpuBaTb coaepXxmmoe 6a3 AaHHbIX U Tabnuu, Ha CeTeBbIX
cepBepax HenocpencTteseHHo 3 MDS;

— penakTUpoBaTh XpaHUMble Npouenypbl 1 BbiNoNHATL SQL-3anpocsl;

— MCNONb30BaTb CMeuManbHbIf yOANEeHHbIM OTNagyYuKk ANng OoTnankuv
VNCXOOHbIX TEKCTOB, HAaXOOALLMXCA HA KIIMEHTCKOM MaLLUVHE;

— yCTaHaBNMBaTb NPUIOXEHNS HA MHOIMMX nnaTtdopmax;

— MCNOJIb30BaTb OOBLEKTHbIE KOMMOHEHTbI, pa3paboTaHHble Ha tOOOM
A3blke MPOrpaMMMPOBAHUS;

— BKJ1lO4aTb HOBble BUBINOTEKN KACCOB;

— paspabaTbiBaTb KOMMaKTHbIE MPUIIOXEHUS AN PacnpoCTPaHEHUS B
NHTepHeTe/MHTPaAHETE 1 NCMONIHEHUS HA CETEBbIX KIMEHTAX;

— KOMMUISTOP NOAOEPXKNBAET MyNbTUMeAMa-pacLumpeHne MMX Habopa
KOMaHA, MUKpOMpoLeccopoB koprnopauun Intel n nonHblii Habop
komaHg, Intel Pentium Pro.

¢3blk Java npuobpen cTaTyc cpencTtsa pas3paboTky NPUIIOXEeHUn Ons
MHTepHeTa. Y Java, 6e3 comMHeHus1, ecTb psfa OOCTOMHCTB. OH co3gaH kak
nepeHoCUMBI, HAAEXHbIM U MPOCTO 0O6BLEKTHO-OPUEHTUPOBAHHbLIN SA3bIK C
aneraHTHoiMU BUbAnoTekaMu knaccoB. Java Hemasno nosammcrteoBan y C++,
0TKa3aBLUNCb B TO € BPEMS OT HEKOTOPbIX 3P EKTUBHBIX, HO 3KCTpPaBaraHT-
HbIX M HEOOCTATOYHO HAOEXHbIX BO3MOXHOCTEN, oTaaBaeMbix C++ B pyku
nporpamMMucToB. Java — BMoOJIHE AOCTYNHOE MOHUWMAHUIO CPEACTBO
pa3paboTKM CINOXHbIX CETEBbLIX PELLUEHUI W, YXKe CerofHsi, — OANH U3 caMblx
NMONynsiPHbIX MHCTPYMEHTOB pa3paboTku npunoxeHun ans MHTepHeT. B
nakeTe Visual J++ (B cpene MDS) 06beanHUAINCL 31eEraHTHOCTb Java C MOLLbIO
6a30BbIx TexHonorui Windows. 3To No3BonsieT co3agaBaTth ¢ nomoubto Visual
J++ Gonblune KOMMepYeckme NpPUoXeHUs B cpeae KIMEHT-CepBep U
VHTepHerT.

Mpu nomowm komnunatopa J++ (B cpeae MDS) MOXHO MakCMManbHO
yCKOpPUTb NpoLecc pa3paboTky Java-npuiioxXeHuin, NCNonb30BaTb BCE

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT

19



npeMyl,ecTBa CYLW,ECTBYIOLWNX N PA3BUBAIOLLNXCSH MPOrpamMMHbIX
CTaHOAPTOB. OTOT MHCTPYMEHT NO3BONSET:

— co3paBaTb HeE3aBUCALLMIA OT NNATGOPMbl MCXOLOHbLIN TEKCT HA A3blKe
Java npy MUHMMarnbHbIX 3aTpaTax Ha PpeaakTUPOBaHUE, KOMNUASLMIO
1 oTnagkys;

— oTnaxueaTb Java-nporpammbl Npu NOMOLWM BU3yanbHOro Java-
oTnagyvka, cnocobHoro paboTaTb OOHOBPEMEHHO C HECKOJIbKUMU
NPUNOXeHNaMn Ha Java;

— NpoCcMaTpmBaTh N NSMEHATb 3HAYEHUS Kak MEPEMEHHbIX, TaK U LLeNbIX
BbIP2XXEHUI B Npouecce oTnanku;

— NPV NOMOLLM pa3HoobpasHbix MacTepoB paspabaTbiBaTb MHOMOMOTOY-
Hble Java-npunoxeHus, ynpasnsemble COObITUSMU;

— BbICTPO M3Yy4nTb NOAXOAbI K MPOrpaMMUPOBaHMIO Ha A3blke Java npu
MOMOLLM 3NEKTPOHHbIX CMPABOYHUKOB, MPUMEPOB UCXOOHOro KOAa,
avarpaMmm nepapxmm KinaccoB M NMOSHOW AOKYMEHTALWK;

— CO34aBaTb 3KPaHHble GOPMbI, MEHIO, NHCTPYMEHTAlIbHbIE MaHEenNu,
3HA4YKM, KAPTUHKN N KYPCOPbI UM MOBTOPHO MCMNOMb30BaTh CYLLECT-
BylOLLME DOPMbI MPY MOMOLLM CMELManbHOro peaakTopa PeCcypcos;

— NCMNOJSIb30BaTb KOMMOHEHTHYIO MOAENb NOCTPpoeHus nporpamm (COM)
Ons pa3paboTky Nporpamm;

— VHTErpMpoBaTb NHAYCTPUANbHbIE CTAHAAPThI AOCTYNA K JaHHBbIM AN
CO34aH1S NPUNOXEHUI, aKTUBHO paboTalowmX C AaHHbLIMU.

CospaHa npodeccrmoHanbHas 6ubnmnorteka knaccoe ansa Java. 91o —
boraTblii HABOP HanuCaHHbIX Ha Java Moaynen ANng co3OaHust CNOXHbIX
NMPUIOXEHNA C Pa3BUTLIM FrPpadUIECKNM NHTEPPENCOM 1 AOCTYNOM K 6a3am
haHHbiX. OH 3HaYMTeNbLHO 0bnerdynT mucnonb3oBaHue Visual J++ He3aBuCK-
MbIMK padpaboTymMkamMu B KadyecTBe nnatdopmbl ona pa3paboTku
KOMMEPYECKNX MPUNOXEHUIA.

[MapannensHO C MHTErpyvpoBaHHLIMKU CpefamMn NPOrpamMmMrUpoBaHUS B
coctaBe cuctemMHoro MO pasBuBanMCb aBTOMaTU3MPOBAHHbIE CPeACcTBa
06paboTkM BOMbLINX MACCUBOB AaHHbIX. DTN CPEACTBA NOy4YUIN Ha3BaHME
cuctem ynpaeneHusa 6asamu padHHbix (CYB/l), noa KOTOpbIMU NMOHMMa-
€TCS COBOKYMHOCTb NPOrpamMm U1 3blKOBbIX CPEACTB, NpeAHa3HA4YEHHbIX 415
ynpaBneHus OaHHbIMM B 6al3e paHHbiX, BeAeHUs 6a3bl JaHHbIX U
obecrneyeHns B3aMMOOENCTBMS ee C MPUKAaaHbIMU NPOrpaMMamu.

MosBneHue nepcoHanbHbix IBM pano ctumyn ona paspaboTku
ODUCHBIX MHTErpUPOBAHHbIX CUCTEM B BUOE HECKOJIbKMX B3aMMOCBS-
3aHHbIX MAaKETOB NPUKIAAHbBIX MPOrpaMM, B TOM YMUCIE TEKCTOBLIV PEOakTop,
3NeKkTpoHHaa Tabnuua, 6asa gaHHbIX, genoBas rpaduka, cpencTea
KOMMYHUKaUUM 1 ap.

OduncHble cucTeMbl NPefoCTaBNSioT NOMb30BaTEN0-HENPOrPaMMUCTY
3pPeKTMBHBIN cnocod opraHM3oBaTbh CBOK pPaboTy, obecnevynTb HAOEXHYo
M yOOOHYIO CBSI3b C BHELUHMM MUPOM M ObICTPO MONYYUTb HEOOXOAUMBIN
pesynbTat. Kak npaBuio, OHM BKOHaloT B cebsi:

— TEKCTOBbIN NPOLECCOoP;
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— QNEKTPOHHYIO Tabnuuy ;

VHCTPYMEHT NOArOTOBKM N NPOBEAEHUS Npe3eHTauui;
nepcoHanbHbli UHGOPMALMOHHbLIM MEeHeaXep AN YrnpaB/ieHnsa u
opraHmsaumn pabot Ha APMe;

cucTemy ynpasneHust 6a3aMmn OaHHbIX.

B oducHble makeTbl BKAYAKT Takxkxe cpeacrtBa Anasg ObICTPON u
3P DEKTMBHOM CNpPaBOYHON NOAAEPXKKM NOAb30BaTENS, KOTOPbIE NMOMOratoT
ObICTPO HalTK OTBETbI Ha OGOJNLLWIMHCTBO BO3HMUKAIOLWMUX BOMNPOCOB MO
BbIMOJIHEHUIO TEX WU UHBIX Orepaumii.

TekcToBble npoueccopbl 0GUCHBIX NAKETOB MO3BONAIOT CO34aBaTb
npakTnyeckm nobble NpodeccnoHanbHO OPOPMIIEHHbLIE AOKYMEHTHI.
CneumanbHble BCTPOEHHbIE CPeACcTBa MO3BONSAIOT Luar 3a waromM co3aaBaTb
0enoBble OOKYMEHTbI B OOLLENPUHATBIX MEXAYHAPOAHbIX cTaHaapTax. MoryT
ObITb aBTOMAaTMYECKN YCTAHOBJIEHbI BCE MapamMeTpbl Aefl0BOro nnucbma, ero
odopmneHne, BCTaBfieHbl 00WmMe MecTa (Hanpumep, obpaTtHbI agpec n
aZipec nony4yatens), a 3aTeM BCe NMCbMO OyaeT oTpeaakTMpoBaHo. Bce 310
MO3BONFET SKOHOMUTL BPEMS M COCpeaoTaynBaTbh BHMMaHE He Ha dopme,
a Ha cogepXaHun OOKYMEHTa.

B 6onblWNHCTBE TEKCTOBLIX MPOLECCOPOB peann3oBaHa GoHOBaS
nposepka opdorpadpuun. No mMepe BBELEHUA TEKCTa 3TOT MEXaHU3M
NnpoBepsieT Hannume owmnboK B COBax M BbIOENSET CNOBa, cogepxalime
ownobkn. MpPoCTbIM HaXaTUEM KHOMKM MbILLM MOXHO MOJIy4UTb CMMCOK CII0B,
Ha KOTOpble MOXHO 3aMeHWUTb HEBEPHO BBeAeHHOe CcnoBo. B pane
NMPOLECCOPOB NPOBEPSETCS HanMyMe ownboK He TONbKO B C/IOBax, HO U B
BbIPAXEHUSIX.

CpenctBo ans paboTbl C 3NEKTPOHHbIMK TabnuuaMmm — 3TO NPOCTOM,
yOOOHBIN 1 3DDEKTUBHBINA MHCTPYMEHT, MO3BOMSIOLLNIA NMPOoaHaIn3MpoBaTb
OaHHbIE U, NPU HEOBXOAUMOCTU, NMPOMHPOPMUPOBATL O pe3yibTaTe
3aMHTEePECOBaHHYIO ayaANTOPUIO, NCNOoNb3ysa NHTepHeT. OTO CPeaCcTBO MOXET
pacno3HaBaTb Hamboniee pacnpocTpaHeHHble OWnbKM, Aonyckaemble
nosib3oBaTensiMu nNpu BBoae GopMys B A4einky. Hanprmep, aBToMaTn4ecku
ncnpaensioTcs owmMbKM, CBA3aHHble C HenpaBUJIbHLIMU CCbIJIKaMu,
NMosIyYEHHbIMM B pe3ynbTaTe NnepemelleHns syeek. MNpu co3gaHmm Tabnui
Nnonb30BaTENN HAaCcTO MPUMEHSOT BO3MOXHOCTU odopMieHusa ansa 6onee
HarnsggHoro otobpaxeHns nHdopmaumm. Hanpumep, popmatTmpoBaTh SHENKn
C MCMNONb30BaHMEM CBOWCTB, Takmx, Kak CIUSIHUE OBYX U Oonee g4eek B
O HY, MOBOPOT TEKCTA B A4elike Ha NPON3BOJIbHbLIN Yrof, HaYepTaHue TekcTa
B fl4eiike ¢ OTCTynom 1 T. A. B anekTpoHHbIX Tabnunuax BCcTpoeHa bubnmnoTeka
TUNOB NpPencTaB/ieHUd OaHHbIX B BuAe gmarpamm. PaszHOBMOHOCTU
JnarpamMm no3BossiioT oTobpaxaTb AaHHble Oonee HarngaHo. MNonb3oBaTtenb
MOXET CTPOUTb Auarpammbl B BUAE LMAVHAPUYECKUX CTOIONKOB, KOHYCOB,
nupamug, ny3biper n 1. O.

MHCTPYMEHT NOArOTOBKWU U NMPOBEAEHUS MPe3eHTaL Nl NO3BONSET YETKO
CTPYKTYPUPOBaThb, WIIIOCTPUPOBATL U NPOdECCUOHasTbHO NPeaCcTaBniTb NAEN
M OOCTMXeHUs. Takne npeseHTaumm MUCNoNb3YITCA NMpu HedOopMalbHbIX
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BCTpeyax, oduumManbHbIX NMpe3eHTaundax Ang ayautopum nnm ans
ncnonb3oBaHus B NHTepHeT. B kadyecTBe cpencrtBa OoTOOpaKeHUs MOXHO
MCMNONb30BaTbh MPOELMPOBAHNE HA 9KPaAH 4Yepes XMOKOKPUCTANINYECKYIO
naHenb, cnangpl, LUBETHbIE N YepHO-0Oesble NPO3payHbIE MAEHKW, CTPaHULY
Web-cepsepa.

PenaunoHHble cucTeMbl yrnpasneHus 6a3amu JaHHbIX MCMONb3YTCA
Ons ynpasneHus 1000 nHpopmMaumnen n NpuHITUS ONTUMasbHbIX PELUEeHWIA.
Otn CYB/[, moryt cBOOUTb BOEOMHO OAHHbIE U3 CaMbIX Pa3HbIX MCTOYHNKOB
(anekTpoHHbIe Tabnuubl, Apyrme 6a3bl AaHHbIX), MOMOralT ObICTPO HAXOAUTb
HeoOxoaMMyl0 MHMOPMaLMIO, JOHOCUTbL €€ A0 OKPYXaloWMX C NMOMOLLBIO
oT4yeToB, rpadumkoB mnm Tabnuu, a Takxe npegnaratoT HeoOXoanMble
MHCTPYMEHTbI MOCTPOEHUS FOTOBOr0 peleHnsa ONa KOHKPETHOro
npunoxeHuns. B CYB/[, BknioyeHbl cneayolye KOMMOHEHTbI:

— cpeacTBO co3paHus 6as AaHHbIX, KOTOPOe Mo3BONsieT BbiOpaTh U3
OnBANOTEKN, COCTOSALWEN N3 PasIMyHbIX TUMOB 6a3 AaHHbIX, TOT,
KOTOpbI OONbLLE BCErO MOAXOOANT 41K PELLEHNS KOHKPETHOWM 3a4a4u;

— CpeacTBO MMNOpPTa-3KCNopTa AAHHbIX, KOTOPbIE XPAHATCS B KAKOM-TO
dopmaTe, oTnm4yHoM oT dpopmaTta CYB/, npeobpa3yeT OaHHble B
HYXHbIl popmaT;

— aHanmzaTtop Tabnuuy, No3BonseT ObICTPO co3aaTh U3 6oNbLIOK “Nnoc-
KOWM” Tabnuubl OaHHbIX PENSLUNOHHYIO 6aldy AaHHbIX C HECKOJIbKMMMU
Tabamuamm 1 B3aMMOCBS3AMU MEXAY HUMU;

— CpPencTBO CO34aHUs 3anpoCOB MO3BOJISET NPOM3BECTU BbIOOPKY N3
VMEIOLLMXCS OaHHbIX U3 OAHOW WM HECKOJNbKUX Tabnuy, npuv 3TOM
MOXHO OMnepupoBaTb HECKONbKUMU Tabnmuamu, CBA3bIBas OTAENb-
Hble nons Tabnuu NPoM3BOJiIbHEIM 06pPa3oM, MO3BONSIET CO3aaBaTb
rmbkue pas3BeTBIIEHHbIE CTPYKTYPbl AaHHbLIX, yA0OHbIE B yNpaBieHnmn
N 9P PEKTMBHBIE B NUCMOJIb30BAHUN.

CpencTBo COBMECTHOIO MCMNONb30BaHNS AaHHbIX MO3BONSIET PA3AENUTb
0a3y Ha aBa daiina, B NepBbI N3 KOTOPbIX MOMELLLAOTCS COOCTBEHHO TabnuLibl
C OAaHHbIMW, @ BO BTOPOM — 3anpocbl, GOPMbI, MaKpOCbl U MOAYIN, ANg
opraHmsaumn npotecca o6paboTkm 0gHOro MaccuBa AaHHbIX HECKOJIbKVMU
Nnonb30BaTENSIMU.

B coBpemMeHHble 0dDUCHbIE NakeTbl BCTPaMBAOT UHCTPYMEHTbI U
TEXHONOrnu Ans NnoaaepXkn padoTsl B IHTepHeTe. OaHOM N3 Takux GYHKLMIA
SABNSIETCA BO3MOXHOCTb CO34aHUS B AOKYMEHTax MMnepTEKCTOBbLIX CCbIOK.
OHKn aHanormyHbl ccbiikam Ha cTpaHuuyax Web-cepBepoB 1 no3BonsioT
ObICTPO NepemeLllaTbCs BHYTPU AOKYMEHTA, NepexoanTb K ApYrnM AOKYMEH-
Tam B nlobom dopmate, a Takke K nobbiM pecypcam B ceTax MHTepHeT/
VMHTpaHeT. Hanpumep, MeeTcd OOKYMEHT, coaepXaLlmin otyeT 0 GpUHaHCO-
BbIX NokKasaTensax 3a kaneHaapHblii nepnofd. OTYeT MOXET ObITb MIIIOCTPUPO-
BaH AmvarpamMmmMamm v tTabnuuamu. beiBaloT cutyauum, Koraa BHyTpU JOKYMEH-
Ta HeOoOX0OMMO COCNaTbCH Ha OPYron AOKYMEHT — Tabnuuy, COAep>Kallyto
6onbLLo 060beM AaHHbIX. HeT He0OX0AMMOCTM HeENOCPEeACTBEHHO BCTABNATb
ee B TeKCTOBbIN ¢ain. B aToMm cnyyae B TEKCT MOXHO NMOMECTUTb CCbIJIKY Ha
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Tabnuuy ¢ gaHHbIMU. LLLenKHyB KHOMKOW MbIlLIX Ha 3TOW CCbIJIKE, MOXHO
MoNy4nUTb AOKYMEHT, 3arpy>KeHHbI B MPUIOXeHWEe, B KOTOPOM OH Obljl CO34aH.
Ecnu ccbinka ykasbiBaeT Ha HTML-cTpaHuly, To oHa OyaeT aBToMaTUyYecku
OTKpbITa B Bpoy3epe.
MNepTeKkCToBbIE CCbIIKM MOMYT ObiTb CO34aHbl B JIIOO0M MPUIOXKEHNN
1 NO3BONIAIOT COCNaTbCs Ha OO0 AOKYMEHT, PECYPC B UHTPAHET-CETU UIN
MPOCTO Ha KaTanor B KopnopaTuBHOW ceTu. Ccbiika MOXeT ObiTb
OTHOCUTENIbHOW (T.€. yKa3biBaTb CMELLEHME OTHOCUTESNIbHO TEKYLLEro
kaTasnora) unm abContoTHON (T,e. yKasbliBaTb MNOJIHbIA NyTb K JOKYMEHTY).
Bce KOMNOHEHTBI NakeTa, Kak nMpaBufio, UCNOMb3YKT €OVHY0 NaHesb
MHCTPYMEHTOB Ons paboTbl ¢ pecypcamun cetent IHTepHeT-nHTpaHeT. JOTa
naHenb obneryaeTt paboty ¢ HTML-cTpaHuuammn, NpocMoOTp pPEecypcoB
MHTepHeT n mnHTpaHeT-ceTen. KHONKM naHenm NOJIHOCTbO UAEHTUYHbI
KHOMKaM, MMEKLWNMCA Ha NaHEeNM UHCTPYMEHTOB COOTBETCTBYIOLMX
Opoy3epos.
B oducHble nakeTbl BKJOYAOT CPEACTBA, KOTOPble MO3BOASIOT
co3gasaTtb cTpaHuubl B popmate HTML, rotoBble ana nybnukaummn Ha Web-
cepBepe. 3HaHusa o a3blke HTML npu atom He Tpebyiotca. JocTaTtovyHo
MPOCTO COXPaHUTb FOTOBbIN AOKYMEHT kak HTML-cTpaHuuy.
Mpu co3paHum Takmx CTPaHWUL, MOXHO WMCMONb30BaTb CTaHAAPTHbIE
aTpubyTel Web-cTpaHuu, B YaCTHOCTU:
— MOXHO [006aBnATb GOHOBbLIN PUCYHOK, KOTOPLIM OyOeT npucyTcT-
BoBaTb Npu npocmoTpe Web-cTpaHuubl, BbiOpaTh FOTOBYIO TEKCTYPY
13 BMBNNOTEKN UM CO30aTb CBOKO COOCTBEHHYIO;

— MOXHO BCTaB/SATb PA3/IMYHbIE FOTOBbIE 3NIEMEHTbI OPOPMIIEHMS, B
T.4. TOPU3OHTAJNIbHbIE JIMHUU, PUCYHKWU, BUAEOPOJSINKN, 3BYKWU,
MUWralLunin TEKCT U Ap.

CpenctBa 3NnekTpPOHHbIX Tabnul, copepxaT BCTPOEHHbIE MOAYN,
noseongowme nomewate Ha Web-cepBep AOKYMEHTbI, CO34aHHbIE B Cpeae
rnpoueccopa aNeKTPOHHbIX TabnuL,. K nx 4yncny OTHOCATCS CpeacTBa CoXpaHe-
HUa gokymeHta B dopmate HTML v cpeacTtea npocmoTpa COAEPXUMOro
OOKYMEHTOB A5 Nnofb3oBaTesieil, He paboTalowmnx ¢ NPoLEeccopom
3NEKTPOHHbIX Tabnuy,. MimeeTcs BOSMOXHOCTb MMMOPTUPOBaATbL AAHHbIE U3
HTML-pokymeHTOB, HanaeHHbIx Ha Web-cepsepe, BoccTaHasnvmsas npu aTom
dopmaT 1 opopmneHne Tabnuubl. Nocne nMNopTa AaHHble OOCTYMHbI A9
BbIMNOJIHEHUS NIOObLIX ONepaLnii.

1.4. CuctemHoe MO pazpadoTkn AUC

MpuknagHble NporpamMMHbIe CUCTEMbl ABNFIOTCH KOMMOHEHTamMu
aBTOMaTU3NPOBAHHLIX MHPOPMALMOHHBIX CUCTEM, B TOM YUCNE yrpaBfieH-
Yyecknx MHPOPMALUMOHHbLIX CUCTEM, OCHOBHOMN (PYHKLMUEN KOTOPbIX
aBngeTca obecneyeHne pykoBoacTea MHdopmauuven. Nepeas KoOHUENUUS
ANC, wmnpoko pacnpocTtpaHeHHasa B 60-x 1 Hadyane 70-x rr. 3akni4yanach B
TOM, YTO CMCTEMOTEXHUKU OnNpeaensann MHOOopMaLMOHHbIE NOTPEBGHOCTH
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OTOENbHbIX MEHEOXEPOB B KaKOWM-MOO OpraHv3aumm u nNpoekTUpoBanu
cucTeMbl afg obecrneyeHns aTo nHpopmaLmen NOCTOAHHO WK Mo 3anpo-
cam. Hoebil knacc AVIC 06pasyioT CUCTEMbI MOAOEPXKKM NPUHATUS PELLIEHUA,
KOTOpble falT MeHeaxepaMm euwe Oonbluyto cBob6oAy B MCMONb30BaHUU
nHpopmMaumm, npegoctaBngemomn mawmHon. AIC atoro knacca npeacraBng-
0T coboii cuMMOKNO3 ydpexaeH4eCcKUx MHOOPMALMOHHbBIX CUCTEM (B TOM
yncne, NeEPCOHANbHbLIX BbIYUCUTENBHbLIX CPEACTB MEHEOKEPOB, HA KOTOPbIX
oHM paboTalT camu, 6e3 TPaaMUMOHHBLIX CTaHAAPTHbIX 6a3 OaHHbIX) U
cpencTts 06paboTkm nHdopmaumm. CuctemMbl NOAOEPXKNA NPUHATUS peLle-
HuI (CIMIMP) npegHasHayeHbl A5 Toro, 4ToObl MEHEOKePbl MOr/IN CO34aBaTb
1 NCNONb30BaTb COOCTBEHHbIE 6A3bl, PABHO Kak 1 paboTaTb C BHYTPUDUPMEH-
HbiIMMU 6a3amMu AaHHbIX, GOpMUPYS COOCTBEHHbIE MHPOPMALNOHHBIE
3anpocbl 6e3 NOMOLLM CMEeunannucToB No pas3paboTke CUCTEM.

CoBpemeHHble AVIC pa3pabaTbiBaloTCA C MOMOLLbIO MHGPOPMALMOHHBIX

CUCTEM aBTOMATU3UPOBAHHOINO MNMPOEKTUPOBAHUSA, KOTOpPbIE
NpeacTaBnsiioT coO0M CUCTEMbI, UMEIOLLME aNbTEPHATUBHOE MPOrpamMMHoe
obecneyeHne M OMepauLmMoHHYIO CUCTEMY aBTOMATU3UPOBAHHOIO
NPOEeKTUPOBAHUSA, NMO3BOJIAIOLLYI0 BbiOMpPaTb COBOKYMHOCTb MalUMHHbIX
nporpamMm MNPUMEHUTENIBHO K 334aHHOMY OOBLEKTY MPOEKTUPOBAHUSA WU
Knaccy o6bekToB MPOEKTUPOBAHMS.

K cepeamHe 1990-x rr. B 061acTy MIHPOPMALIMOHHBLIX TEXHOJIOMUIA YETKO

0603HauMnnch cneayowme GakTopsbl:

— pasBUTME INEKTPOHUKU 3HAYUTENBHO YBENNYMNO pecypcbl IBM,
KOTOPbIE MOXHO ObIJI0 MCMOb30BaTh AJ19 aBTOMaTM3auumy NpoekTupo-
BaHUS, C TEM, YTOObI YMEHBLUNTb €ro TPYA0EMKOCTb U AJINTENBHOCTb;

— copmmpoBancsad 06bEKTHO-OPUEHTMPOBAHHbLIN MOAXO0L, XOPOLIOo
CTPYKTYPUPYIOLWMI 3aJa4y Kak TakOBYIO, & TakKXe U €€ peLUeHne B
BUAE MNPUKIAAHOW CUCTEMBbI;

— Ha 6a3e 0OBLEKTHO-OPUEHTMPOBAHHOIO NOAX0AA CTann pPa3BMBaTbCA
BMU3yasibHble cpencTBa ObICTPOM pa3paboTky, OCHOBAHHbIE Ha
KOMMOHEHTHOW apXUTEKTYpPE;

— CTaHAapPTM3NPOBASICb OCHOBHbIE METOALI PaboThl C 6a3amMu JaHHbIX;

— Bce Oonbluee konnyectso AUC cTano npuHMMaTb pacnpeneneHHbIn
xapakTep Gnarogaps pasBUTUIO TENEKOMMYHUKALMOHHBLIX CETEN W
KOHLEMLMN OTKPbITbIX CUCTEM.

3TN n pgpyrne $pakTopbl ABUAUCL NPeAnocbiikaMu ANS peasbHbIX

M3MEHEHUN O0OBEKTOB MPOEKTUPOBAHUS — MPOrpaMMHbIX CpeacTs v 6as
naHHbiXx ANC, n B 4aCTHOCTM BO3MOXHOCTb MX MEpPEeHOCca Ha pPasfimyHble
onepaunoHHble U annapaTtHble nnaTtgopmbl. Bce Gonbliee 3HaAYeHUE U
MacCOBOCTb NpuobpeTaloT pa3paboTky crnoxHbix AVIC, BO3pocnn o06beMbl
MX ANPOrpPaMMHOro M MHOOPMALIMOHHOIO obecneyveHns 1 TpeboBaHnUs K KX
Ka4yeCcTBY M HaAEXHOCTU. B To xe BpeMs, NpoOUCXOOaUT HaKoMnaeHue
MPOBEPEHHbIX HA MPaKTUKE BbICOKOKAYECTBEHHbLIX KOMMOHEHT, KOTOPbIE
MOXHO MHOFOKPaTHO MCMOJIb30BaTb B PA3/INYHbIX BEPCUAX MPOrpPaMMHOro
obecneyeHns AVIC n Ha pas3nuyHbix nnaTtdopmax.

CoBpeMeHHbI M'yMaHuTapHbIii YHUBEpCUTeT

24



OcCHOBHas Lenb PasBUTUS COBPEMEHHbIX TEXHOJIOMMIA NPOEKTUPOBAHMS
ANC cocTouT B NOBbILLEHUN SKOHOMUYECKON 3P DEKTUBHOCTU BCEIO XNUSHEH-
HOro umkna B pasfinyHbiX NpobJeMHO-0PUEHTUPOBAHHBLIX 06acTsax. OTo OO~
CTUIaeTCs CHUXKEHNEM TPYO0EMKOCTU, YCKOPEHMEM U YMNPOLLEHNEM NPOEKTU-
pOBaHUSA BCEWN COBOKYMHOCTU KOMMOHEHT, NMPOBEAEHMEM KOMMIEKCHOM
aBTOMAaTU3aLNM TEXHONOINIA 0BecneyeHns BCero Xm3HeHHoro uukna AVC.

CoBOKYMHOCTb METOAOB W MHCTPYMEHTA/IbHLIX CPEACTB aBTOMATM3aumm
TEXHOJIOrM4yeckoro npouecca paspaboTkm cnoxHbix AIC o6beamHaeTcs nog,
HasBaHneMm CASE (Computer Aided Software Engineering — aBTtomatunau-
pOBaHHOE MPOEKTMPOBaAHME MPOrpPaMMHbIX CPEACTB).

CASE-TexHOnorma pernamMeHTUpyeT nNopsanoK opraHmaaumm u
npoBeneHus paboT, HeaBTOMaTU3NPOBAHHOIO U aBTOMATU3VMPOBAHHOIO
BbINOJIHEHUS TEXHONOMMYECKNX Onepauunii, HarnpasiieHHbIX Ha MoJlyYeHne B
MMEIOLMXCA OpPraHm3auMoHHO-TEXHMYECKnx ycnoeuax rotoson AUC c
3ajaHHbIMN QYHKUMSAMN N KavyeCTBOM. [Nng OOCTUXEHUS 3TOW uenun
pa3paboTaH 1M aKkTUBHO MUCMOMb3yeTCcs psig, NPUHLMMNOB:

— MakcumasibHO BO3MOXHOE MOBbILIEHNE YPOBHS abCcTpakumm npuv
ONNUCaHNN KOMMOHEHT N OENCTBUI Hah HUMMU Ha pPasfn4yHbIX STanax
NPOEKTUPOBAHUS;

— COKpbITE BCcel nHdopMaummn, N3bbITOYHOM AN JaHHOro aTtana uin
ob6beKkTa NPoeKTMPoBaHNS;

— MOAYJ/IBHOCTb 1 nepapxumsi B CTPYKTYPHOM MOCTPOEHUM MPOrpaMMHbIX
U MHOOPMALMOHHbBIX KOMMOHEHT;

— YHUdMUKaumMa npasBui NMPOEKTUPOBaAHUS, CTPYKTYPHOrO NOCTPOEHUS U
B3aMMOAENCTBMSA KOMMOHEHT MexXay coO0oM 1 C BHELIHEeWN Cpedon;

— NO3TanHbI KOHTPOJIb MOJIHOTHI U KayecTBa pelleHus PYHKUNO-
HaNbHbIX 3a0auy.

MuTerpmpoBaHHble CASE-cpeactsa cnyxart ois U3Bfie4eHns 3HaHUM U3
3aKkas3ymka Ha aTane npoBeaeHus obcnenoBaHus, a Takxke Oas NPoOeKTUpPO-
BaHWS KOHLENTYa/lbHOM M NIOTMYECKOW CTPYKTYp 6a3 AaHHbIX NPUKIaOoHOMN
cucteMbl. Kpome TOro, ¢ nx NnOMOLLbIO OCYLLLECTBASETCH CONPOBOXAEHNE U
passutne npoekta. OcHoBHbIMU PyHKUMAMU CASE-CcpencTB SBASIOTCS:

— 0OBEKTHO-OPMEHTMPOBAHHOE CUCTEMHOE U JIOFMYECKOE NPOEKTUPO-

BaHMe NPOrpaMMHbIX CPeACTB U 6a3 AaHHbIX;

— NnaHMpPOBaHWE M OLEeHKa 3aTpaT pecypcoB Ha pa3paboTky
NMPOrpaMMHbIX CPEeACTB U 0a3 AaHHbIX;

— CcTpaTernyeckoe naaHnpoBaHUE U yrnpasiieHne npoekTaMmu Ha BCEM
XXM3HEHHOM LVIKIE;

— aHanna TpeboBaHuiA, CTPYKTypHoe npoektupoBaHune MC n B,
pa3paboTka 1 nNpumMeHeHne cneundukaumin TpedoBaHnii;

— opraHmsauus n ynpasneHne 6azamMu OaHHbIX U XpaHUAULLAMMW
MPOEKTOB;

— MOBTOPHOE MCMNOJIb30BaHMe OTpabOTaHHbIX MPOrpaMMHbIX KOMMO-
HEHT, a TaKXe NepeHoC UX Ha WHble OrnepauMnoHHbIE U arnapaTHble
nnaTopMbl.

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT

25



A3bikn YyeTBepToro nokoneHus (4GL) apnsaoTca cpeacTeoM pa3paboTku
npunoxeHunii. OHM Nerkn B U3y4eHUN U HAMHOIO YMEHbLLAIT pasmep Koaa,
TpebyemMoro nporpaMmmMmncTam ajs npoekTUpoBaHms, 3anmcu n TeCTUPOBaHUS
npunoXxeHuin. B pedynbTate 4OCTUMAIOTCH 3HAYUTESIbBHO MEHbLUME NPOorpam-
MUCTCKME 3aTpaTbl M BO3pacTaeT NPOU3BOAUTENILHOCTb MO CPaBHEHUIO C
A3blkaMN HU3KOro ypoBHA. 4GL Takxe obnervatwT nporpammMmmcTam
cnepylowme 3agaym:

— NoAnepPXkKy n Mmogudmkaumio nporpaMmMHbIX NPUITOXKEHWNIA;

— HanucaHne 6onee CTPOron NPorpaMMHON OOKyMeHTauuu;

— OCYLLECTB/IEHME ObICTPOro MakeTMPOBAHUSA NMPUSIOXEHUI;

— ynpaBfieHMe NPOEKTUPOBAHMEM MPOrPaMMHbIX CPEACTB.

MHorne 4GL npenocTaBnsioT BOSMOXHOCTb INLAM, HE SBASIOLWMMCS
npodeccruoHanbHbiMM NpOorpaMMmncTamMm, pewaTb CaMOCTOATENIbHO
HEKOTOpbIE 3adayun, HanpuMep HanmcaHme 3anpocosB M otyetoB BJl. Ha
ypoBHe 4GL coobuiaeTcda npuioXxeHuto, 4To cnenyet caenatb, 4GL
aBTOMaTUYECKN pPeLUaeT, Kak 9TO caenatb.

Moa TepmmnHom 4GL nogpadymMeBatoTCs HE TOSIbKO KOHKPETHbIE A3bIKN
nporpamMMupoBaHng, HO U MHOXECTBO CpPeacTB ana pas3paboTku
nporpamMmHoro obecrneyeHus, nocTapngseMoe BMecTe C a3blkamu. K aTum
cpencTtBamMm OTHOCATCS:

— oTnag4yunKku;
penakTopbl TEKCTOB M 0a3 AaHHbIX;
reHepaTopbl MPUIOXKEHU N MEHIO;
cpencTBa co3gaHma GopM M OTHETOB;
cpeacTtea GpopmMaTUMpPOBAHUS 9KPaAHa;

— CUCTEMbI Mpe3eHTauunn.

1.5. UHTepdeiicbl 1 0605104KHU

Mo mepe pocTta MowHocT OBM yBenuumBaloTcsa 3aTpaTtbl HA AmMano-
rOBYIO KOMMOHEHTY NPOrpaMmMHOro obecnevyeHns. TeEpMuH «apPEKTUBHOCTb»
MOCTENEHHO U3MEHWS CBOE 3HaYeHue. Ecnn paHblue OH oTpaxan Takme xa-
pPakTePUCTUKU, KaK MPOLECCOPHOE BPeEMS 1 06bEM 3aHMMaEMOWN NaMATH, TO
Tenepb No4, HAM MOHMMAIOT NPOCTOTY Pa3paboTKu, IENKOCTb COMPOBOXAEHMS
1 yoobcTteo paboTel ¢ NporpaMmmolii. [oaTomy 3aTparthbl Ha UCCNEAOBAHNE U
pa3paboTKy NOSIb30BaTENbCKOro UHTepdenca aBnsgTCA onpaBaaHHbIMU.
UHTepddelic — 5TO COBOKYNHOCTb CPEACTB 1 NpaBuil, 06ecneynsaoLyx B3a-
MMOOENCTBUE YCTPOWCTB LM POBON BbIYUCIUTENIBHON CUCTEMBI U (UIN) NPO-
rpamm, a uHrtepdenc nonb3oBatena — NPorpamMMHbie 1 annapartHble
cpencrtea B3aMMOLENCTBUA ornepaTtopa Win nosib3oBartens ¢ nporpaMmmon
nnn SBM.

BONbWMHCTBO COBPEMEHHbIX MONb30BATENbCKUX MHTEPPENCOB
OCHOBbIBAIOTCS Ha aHaNOMM4YHbIX UOENAX:

— aKTVMBHOE MCMNO0JIb30BAHUE «MbILLN»;

— OPUEHTUPOBAHHOCTb Ha 0ObLEKTHI;
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— rpadpuka n nMmuTaumsa NPoLLECCOB U SBNEHWNIA;

— BO3MOXHOCTb MCMNOJIb30BAHUS aifOPUTMOB, 3HAKOMbIX KaXAOMY

4yenioBeKy 13 ero oOblAEHHOW XN3HW.

PazHooOpa3uve annapaTHbIX U CUCTEMHbIX NAaTGOPM, Ha KOTOPbIX
OOMKHO OyameT paboTaTb 9TO NporpammHoe obecnedyeHue, TpebyeT ero
NMEPEHOCUMOCTN Ha YPOBHE UCXOAHOrO Koaa. BbllensnoxeHHble TpeboBa-
HUS NOMMYECKN NMPUBOAAT K MAee NepeHoCUMoro YHUPUUMPOBAHHOIO
MPOrpaMMHOro MHCTPYMEHTa A1 CO34aHNS MOIb30BATENbCKUX NHTEPdENn-
COB, TOYHee, NporpamMMHOI cucTembl (Mopyns, 6noka), KoTopas
obecneynBaeT MHTEPdENCOM C MOSb30BATENEM.

PaccmoTpuM npumMep COBPEMEHHON CTaHA4APTHOW CUCTEMbI A
noctpoenus nutepgencos (CrNN) — aTo cnuctema ons cosnaHus rpagpm4eckoro
rnosib30BaTesIbCKoro nHTepgerica. OHa NOCTPOEHA NO CXEME KIIMEHT-CEPBEP.
B3anmopencTeme knveHTa M cepBepa NpoucxoauT B pamMkax COOTBETCT-
BYIOLLErO MPOTOKOSA NPUKNIAOHOro ypoBHS. B kayecTBe TpaHCMOPTHOro
MPOTOKOMA MOXET CAYXMUTb KaK JIOKaSIbHbIN, TaK U CETEBON. OTO O3HA4aeT,
4YTO Pa3nMynsa B apxXmTeKType KINEHTa U CepBepa He UrpaioT HUKAKOW ponu
1 X COBMECTMMOCTb 06ecneyrBaeTcsd CTaHAapPTOM NPOTOKOoNa.

Cuctema obecneumBaeT rpaduyecknini BbIBOA, HA 9KpaH, BOCMAPUHU-
MaeT CuUrHanbl OT YCTPOWCTB BBOAA, TakMX, Kak KiaBmaTypa U Mblllb, U
nepenaéT nx nporpaMmmam. YCTPOMCTBO BbIBOAA MOXET MMeTb 6oJiee 04HOro
aKkpaHa 1 obecrneumBaeTcs BbIBOA Ha NOOOM N3 HUX.

Bnaropaps ceoen apxutektype, CIMM cBob6ogHO nMcnonb3yeTca B
pacrnpeneneHHblX BbIYUCAUTENbHBIX CUCTEMax, Hanpumep B cetax TCP/IP
(Internet), n no3BonsgeT nonb3oBaTesNio (3a amcnneem) obLaTbCa CO MHOTMMU
nporpammamum oAHOBpPEMEHHO. YToObl BbIBOA, M3 HUX He CMellMBascs,
cuUCTEMA CO30AET HA 9KpaHe AUCMEs «BUPTyasibHble MOAJKPAHbI» — OKHA.
Kaxpoe npunoxeHune (Kak npasnio) pucyeT TOJIbKO B CBOEM OKHe (1S CBOUX
okHax). CIMW npepoctaBnaeT Habop cpencTB ANa CO30aHUA OKOH, WX
NepeMeLLEHNS MO SKPaHy, U3BMEHEHUS X PAa3MEpPOB, BbIBOAA B HUX U T.M.

Kak npaBuno, nporpamMmmbl MUMeOT Habop KOHPUrypaumoHHbIX
napameTpoB — PECYPCOB. ITO MOXET ObITb LBET OKHA, PasfiMyHble NapameTpbl
TekcToBOro wpudrta n MHoroe agpyroe. Cucrema crtaHgaptTudyer cnocob
3a4aHnNa pecypcoB MNPUIOXEHUN, YNPABAEHNS UMW U COAEPXUT PSAL
npoueanyp Ans paboTbl C HUMMK. DTa COBOKYMHOCTb (PYHKLMA Ha3blBaeTCs
MEHEeOXEePOM PecypCoB.

CIMN ¢pyHKUMOHMPYET COrnacHo WAOEeosorMu ynpaBnsgeMocTu coObiTu-
SIMW — OHa OpraHM3dyeT obLleHVe Mexay caMUMM NporpaMmmMamMn n mMexay
nporpaMmamMm 1 BHELUHEN cpenoii nocpencTBoM cobbiTnin. CobbiTue ectb
eavHnua nHdopmauumn, naeHTMGUUMPYLLas npomcxoadauimne B CUCTEME
M3MEHEeHUs nnu aencTeums. Mo naeHTndmnkaTopy cobbITUS MOXHO MONYYUTb
MHPOPMaLMIO 0 HEM: BUA, CODbITUS, Er0 XapakTePUCTUKN, FAE OHO MPON3O0LLIIO
nT.M.

Cuctema npeacraBnsieT cob0oi COBOKYNHOCTb NporpamMmm n 6nbnnoTtexk.
Aopom eé aBngeTcsa cneuyuanbHas nporpamma — cepsep. VMiMeHHO cepsep
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3HAeT 0COOEHHOCTU KOHKPETHOW anmnapaTypbl, 3HAET, YTO HAA0 NPEONPUHSATD,
4yTOObI BLIBECTU KaKOW-NMBO rpadpuyecknii o6bekT Ha akpaH. OH xe ymeeT
BOCMpPUHUMATb M obpabaTbiBaTb CUrHasbl, NPUXOAsiLUME OT KnaBmMaTypbl U
Mbilwn. Cepeep oOLLaeTcs ¢ NporpamMmMamu-kianeHTamu, nocbiias UM Unm
NPUHUMAasg OT HUX MakeTbl JAHHbIX.

Ecnn cepBep M KIMEHT HaAXOOATCS Ha Pa3HbIX MallMHaXxX, TO AAHHble
MOCbLINAIDTCSA MO CEeTU, a €CNN Ha OOHOM — TO MCMNONb3YETCHA BHYTPEHHU
kaHan. Hanpumep, ecnu cepeep 0GHaApYXMBaeT, HYTO MOJIb30BATENb Haxar
KHOMKY MbILUKX, TO OH NOArOTaBAMBaeT COOTBETCTRYIOLWMIA NakeT (CoObITUE) 1
NnoCbINaeT ero TOMy KJMEHTY, B YbEM OKHE Haxoauscs Kypcop MbIlin B
MOMEHT HaxaTusa KHonku. VI HaobopoT, ecnu nNporpaMme Hafo BbLIBECTU
4TO-NMBO Ha 3KpaH Aucnses, oHa CO34aET HEeOOXOAUMBIM NakeT AAaHHbLIX U
rnockinaet ero cepsepy. OnucaHue 3TOro B3anmmoaencTeus, dpopmMaToB
MakeToB U T.M. M COCTaBASET cneundunkaLmio NpoToKona.

Y106bLI NpOrpamMmMmMpoBaTb, COBCEM HeobOsf3aTeNbHO 3HATb AeTanu
peanusaumm cepepa n npotokona. Cucrtema npeocTaBnseT CTaHAAPTHYIO
6mbnnoTeky npouenyp, C MOMOLLLIO KOTOPbIX MPOrpaMMbl OCYLLECTBASAOT
noctyn Kk ycnyram CIA Ha BbICOKOM ypoBHe. Tak, ons Toro 4tobbl BbIBECTU
Ha 9KpaH TO4Ky, AOCTATOYHO BbI3BaTb COOTBETCTBYIOLLYIO CTaHOAPTHYIO
npoueaypy, nepenas el Tpedyemble napameTpbl. Ta NpoLeaypa BbINOIHUT
BClO paboTy no GopMUpPOBaHUIO NAKETOB AaHHbLIX U Nepenadye Ux cepeepy.

OkHO — 3TO 0Oa3oBoe noHATue B CIMW. OHO npeactaBnseT, 0OblYHO,
NPSMOYrofbHyl0 061acTb Ha 9KpaHe, NPefoCTaBlSIEMYIO CUCTEMOM
nporpamMmme-kKmeHTy. KnmeHT ncnonb3yet OKHO AN BbiBOAA rpaduyHeckorn
vHdopmaummn. OKHO UMEET BHYTPEHHOCTb U kpali. OCHOBHbIMK aTpnbyTamm
OKHa ABNSOTCS LUMPUHA U BbICOTA BHYTPEHHOCTU, a TaKKe LUMPUHA (TONLWMHA)
Kpas. 3T napameTpbl Ha3bIBAIOTCS reOMeTPMEN OKHa.

C kaxabiM OKHOM CBSI3bIBAETCS CMCTEMa KOOpPAVHAT, Hayano KOTOpo
Haxo4MTCS B NEBOM BepxHeM yrny okHa. Ocb X HanpasfieHa BMpaBso, a
oCb ¥ — BHU3. EgMHnua namepenmna no obemm ocam — nukcen. CMn
NMO3BOMIIET NMpPOrpamMme co3aaBaTb HECKONbKO OKOH OOHOBPEMEHHO. OHu
CBS3aHbl B MEPAPXUIO, B KOTOPOM OOHU SBAGAIOTCS «POAUTENSMU», @ Opyrue
— «notomkamm». Cam cepBep Ha KaxaoOM 9KpaHe CO34aET O4HO OCHOBHOE
OKHO, SIBNSIIOLLEECS CaMblM BEPXHUM «POOUTENEM» BCEX OCTAJSIbHbIX OKOH.
OTO OKHO Ha3blBAETCS KOPHEBLIM.

OkHa MoOryTt pacrnonaraTbCs Ha 3kKkpaHe NMPOU3BOJIbHbBIM 00pa3om,
nepekpbiBas opyr gpyra. VMimeetcsa Habop CpencTs, MOJSb3yACh KOTOPbLIMYA,
nporpamMma-kKineHT MOXeT U3MEHSTb pas3Mepbl OKOH U MX MOMOXEHVE Ha
akpaHe. YTo6bl ynpaBnsaTb OKHaMW C MOMOLLbIO MbIWKA WX KNaBuaTyphl,
MMeeTcsa mMeHepxep OKOH. OoHakO MeHepXep He MOXeT KOPPEKTHO
yNpaBfasaTb OKHAMW, HUYEro O HUx He 3Hasa. KnueHTbl moryt coobuwatb
MeHeIkepy CBOW MOXeNaHUs OTHOCUTENbHO OKOH ABYMSI criocobamu:

— MpU CO3[aHUN OKHA MOryT ObiTb NepenaHbl «pekoMeHgaunm» o

Ha4yaslbHOM MOJIOXEHUN OKHAa, ero reoMeTpuu, MUHUMANbHbIX W
MakCcuManbHbIX pasMepax u T.4.;
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— MOXHO MCMNOMb30BaTh BCTPOEHHbIN B CIMM crnocob obLieHns mexay

nporpaMmmamMy — MexaHuU3M CBOWCTB.

Cuctema npepgHasHavyeHa ans paboThl Ha pacTpoBbIX Aucnneax. Ynucno
OWUT Ha NUKCEN Ha3blBAlOT r1yOMHOM VAN TOALWMHOVW auncnnesa. butbl ¢
OAMHAKOBbIMW HOMepamMu (0OMHaKOBblE ABOWYHbIE paspsabl) BO BCeX
nukcenax obpasytoT kak Obl MIOCKOCTb, NapannesbHyto 3kpaHy. E€ HadbiBaloT
usetoBoyi naockoctbio. CIMW no3Bonget pucoBaTb B OO0 LBETOBOW
MAOCKOCTU, He 3aTparmeag OCTajibHble. 3HAYEeHne NUKCcena He 3a4aéT LBET
TOYKM HA 3KpaHe HEMOCPEACTBEHHO, HO 334aET HOMED AYelik1 B cneyvasb-
HOM MacCCuBE, B KOTOPOW U XPaHUTCA 3HA4YEHME LBeTa, T.e. 3HA4YeHue
nvkcena 3agaét HoMmep ueTta B Tekywer nanutpe. CMU nmeet Gonbluon
Habop npoueayp, NO3BONSAIOLLMX PUCOBaThb rpaduieckme NPUMUTUBDI: TOUKMU,
JMHUK, Oyrn, TEeKCT; paboTaTtb ¢ 06/1aCTAMN NPON3BOJIbHON HGOPMBI.

B cucTteme BCTpOEHbI cpencTBa Afs obMeHa MHbopMaunen mexay
nporpaMMamm-kKnmeHTamun. nga sToro Mcnonb3yeTtcs MexaHu3M CBOWCTB.
CBOICTBO — 9TO MHMOPMALMOHHAA CTPYKTypa, CBA3aHHAs C HEKOTOPbIM
00BbEKTOM, HANpPMMeEpP OKHOM, AOCTYMNHas BCEM KnMeHTaM. Kaxaoe CBOMCTBO
MMEET UMS N yHUKanbHbIN naeHTndukatop. O6bLIYHO, MMeHa CBOWCTB
3anucbiBaloTcs GonbwiMm BykBamu. MoeHTndukaTopbl NCNOb3YTCS ONg
[ocTyna K conepXuMMoMy CBOWCTB C TeM, 4TOObl YMEHbLWUTb OOBLEM
MHdOpMaLMKY, NepecbiaeMon Mexay KimeHTamu n cepeepom. lNpenycmor-
peH pag npouenyp, NO3BOMSIOLLMX MEPEBECTU UMS CBOWCTBA B YHUKANbHbIN
noeHtTudounkaTop, 1, Ha0boPOT, N0 UAEHTUDUKATOPY NOYHUTb HEOOXOANMbIE
haHHble. HekoTopble CBOMCTBA U COOTBETCTBYIOLME UM UOEHTUDUKATOPDI
aBNAOTCA NpegonpenenérHHeivMmn B CrN.

B HacToduiee Bpemsa onpenennancb o600LWeHHble TpeboBaHUa K
CUCTEME ynpasBneHusa nonb3oBaTenbckoro nHrtepdenca (CYMU) — kak
coctasHol vacTtu CIn.

BbloensioT Tpy 00bekTa, 4719 KaXO0ro U3 KOTOPbIX CTaBATCS pasnyHble
uenu npu pazpabdoTtke CIN.

1. UHTepdenc c nonb3oBatenem:

— COrnacoBaHHOCTb;
— nopgaepxka nonb3oBaTens Pa3Horo ypOBHY;
— obecnevyeHne 06paboTkM OWNOOK 1 BOCCTAHOBEHMS.

2. Pa3paboTumk nporpaMmmHoro obecneyeHus:

— NpeaocTaBfieHne abCTpakTHOro A3blka A KOHCTPYUPOBAHUS
MHTEpdENca nNonb3oBaTens;

— npegocTaBfieHne COrlaCoOBaHHbIX MHTEPdENCOB ON19 CBSA3aHHbIX
npuknagHbIX 3aaav;

— obecneyeHne NPoCTOTbl NBMEHEHUS MHTepdeca Ha CTaaun ero
NPOEKTMPOBaHMS (ObICTPOE CO34aHMe MPOTOTMNA);

— ynpouleHue pa3paboTkyu NOBTOPHbLIM MCMOJIb30BAHNEM MPOrpam-
MHbIX KOMMOHEHT;

— obecrneyeHne NPoCTOThl U3YHEHUS 1 NCMOJSIb30BAHNUS MPUKIAAHbIX
nporpamMmm.
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3. KoHeuHbIli Nnonb3oBaTesb:
— COr1IaCOBaHHOCTb MHTepdenca No npukiagHbiM MporpamMmam;
— MHOroypoBHeBas noanepxka COMPOBOXAEHUA NN DYHKLUNA
MOMOLLN;
— nopggepxka npolecca obyyeHus;
— noggepXka paclmpaeMocTy NpuknagHbiX NporpamMm.
ST uenn onpenensioT crneayolme GyHKUMOHANbHbIE XapaKTEPUCTUKN
crnn:
— paboTa ¢ BXOAHLIMU YCTPOMCTBAMU;
— NpoBepKa A0NyCTUMOCTU BBOAA;
— 06paboTka oLnOOK Nob30BaTENS;
— peanunsauusi obpaTHOW CBA3W;
— nopgepxka OOHOBNEHNS/U3MEHEHUS AaHHbIX MPUKIAAHONM 3apauu;
— noggepxka 3agay passButus nHtepdoerica;
— CUHTakKcuyeckad nogaepxka.
Haunbonee 4acto MCnonbL3yeTcs MOLENb, B COOTBETCTBMU C KOTOPOWA
Cl cocTonT 13 TPEX KOMIMOHEHT:
— CUCTEMbI NpeacTaBneHns, obecneynBaoLlen HU3KOYPOBHEBbIN BBOZ,
1 BbIBOA;

— CUCTEMbl ynpaBieHus auanorom, obpabdaTbiBalolLelr nekcuiyeckue
eaVHNLbI, nojlyYyaemMble B CUCTEME MNpeacTaBfieHns, B COOTBETCTBUN
C CUHTakCMCOM Amanora;

— Moaenun uHtepdenca npuknagHon NporpamMmbl, NPeacTaBASOLEN
CEMaHTUKY auanora un ynpasngaowein GyHKUNOHANbHOCTbLIO NPUKIag-
HOM MpPOrpamMmbl.

KoHKpeTHblE peanu3aunm MoOenern OCHOBLIBAIOTCH Ha Pa3fMYHbIX
cnocobax crneundukaumm nHtepdeinca, cpeam KOTopbiX MOXHO BblOENUTb
cnefyoume TUnbl:

— 93bIKOBas;

— rpaduyeckas;

— aBTOreHepauus no cneumdukaumm NpuknagHoOm 3agayu;

— 0OBEKTHO-OPMEHTMPOBAHHBIV NOAXOA,.

Kaxpaa n3 atux cneuvdunkaunuin nmeet cBom ocobeHHocTu. Ong
A3bIKOBOIM cneundukaLmm npUMEHSEeTCs CrneunanbHbli 93blK, YTOObI
3a4aBaTb CMHTaKCMC nHTepdenca. TakumMm a3blkaMy MOTYT CAYXUTb:

— CETU MEHIO;

— AmarpamMmbl COCTOSIHUA U MEPEXOLOoB;

— KOHTEKCTHO-CBOOOAHbLIE FpaMMaTUKW;

— 93bIKM COObLITUN;

— AeknapaTuBHbIE S3bIKN;

— 0OblYHbIE F3bIKM NPOrpPaMMUPOBaAHUS;

— 0OBbEKTHO-OPUEHTUPOBAHHbIE A3bIKU.

OTOT Noaxod NPUAOKUM K LUMPOKOMY KPYry MpuKnagHbix 3agad. Ero
He[oCTaTKOM SBASIETCA TO, 4YTO pa3paboTyuk Auanora AofikeH obnagatb
npogpeccuoHanbLHOM NMPOrpPaMMmMCcTCKON NOArOTOBKON.
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padunyeckaa cneundurkauma cea3aHa ¢ onpegeneHnemMm nHrepdenca
C NOMOLLbIO pa3MeLLeHns 0ObEKTOB Ha 3kpaHe (Bu3yasibHOe NporpamMmum-
poBaHue, nporpamMmmupoBaHmne no npumepam). OHa NpocTa 4ns UCnoab3o-
BaHWS HENPOrpamMmMucTaMu, HO TpyaHa B peannusauumn; noaaepXxueaeT NnLlb
OorpaHnyeHHble MHTepdENChl. 34eCb TakXe CYLLECTBYIOT pa3dHble GOopMbl
peanu3auyun:
— pasMeLLeHne Ha 3KpaHe MHTEPAKTUBHbIX CPEACTB (MEHIO, KHOMKA U
T.M.) N X NpUBKA3Ka K dparmMeHTam, HanucaHHbIM pa3paboTynkom
UHTEepdenca;

— CeTb CTaTU4HbIX CTPaHUL, (KagpoB), cooepXalluyx TeKCTbl, rpadukm,
MHTEpaKTUBHbIE CPEACTBa; cneundurkaumsa no AeMOHCTPaLnn.

B meTtome aBToreHepaunuv no cneunukaumm npukaaaHor 3agaquv
MHTEpdenc co3gaétca (TouHee, AenaeTcs NonbiTka co34aTb) aBTOMATUYECKN
no cneundukaumm cCeMaHTUKN NpuknagHbix 3agad. OgHako BBMAOY COXHOCTH
a[EeKBATHOrO onmcaHna nHTepdenca TPpyaHO OXMAATb CKOPOro NOSIBNEHUS
CUCTEM, peann3ylLlnx Takon nogxon B MoJHOW mMepe. BO3MOXHble
peanusaumn co3gaHna nHtepdenca:

— Ha OCHOBe cnucka npoueayp npukiagHoM NporpamMmbl;

— Mo Tunam napameTpoB NPoLEeayp;

— Ha OCHOBE OMNpefesieHnuss CeEMaHTUKM NPUKNagHoOW 3ajayu,

OMNMCbIBAEMOW Ha CrneuuanbHOM S3bIKe.

OOGbEKTHO-OPMEHTUPOBAHHbLIN NOAX0A CBA3aH C MPUHLUMNOM, Mpw
KOTOPOM MOJIb30BaTE/Ib B3aUMOAENCTBYET C MHOMBMAOYaNbHbIMW 0ObekTamMu,
a He CO BCEN CUCTEMOM Kak eAMHbIM LieNbIM.

B 3aknioueHne npuBedéM B ka4ecTBe npmumepa onmcaHve eyHkuui Crn
OfHOM 13 pupMm, co3aaHHon Ha 6ase TpeboBaHWiA, NpUBEAEHHbIX B M. 1.5.

lNpoekTupoBaHne nHTepgerica — NoNb3oBaTENlb CO30aET UHTEPDENC B
MHTEPAKTMBHOM pexXuMe, UCNoNb3ys npenonpenenéHHble 31eMeHTbl —
3aroToBKW.

Crieungukalms pecypcoB — peannadyeT NPOoCTyio YCTaHOBKY NapamMeTpoB
Ons 3arotoBok. MHoroobpasune pecypcoB 3aroToBOK 1 UX B3aMMOOENCTBUS
henaeTt 3a4ady YCTAHOBKM MapamMeTpoB 4YPE3BbIYAMHO CIIOXHOW, MO3TOMY
Be34e, rae 970 BO3MOXHO, NPefoCTaBAgEeTCs npegonpeneneHHas ycTtaHoBKa
COOTBETCTBYIOLLErO BbIOOpPA.

Cneungukaums noseneHus uHTepgerica — onncbisaetca Ha Cn-noano6-
HOM KOMaHAOHOM $I3blKe.

CBsi3b Mexay MHTeppericoM v NpuKIagHoOu 3aaa4qyeri — peanm3oBaHa
BbI3OBOM (DYHKUMN APUKIAOHON 3a0ayym U3 ONMMcaHuUsa Uanm C NOMOLLbIO
pasnensgemMblX NepeMeHHbIX (akKTUBHbIX 3HAYEeHWUN), pa3fensaemMble
nepeMeHHble MOryT ObITb t060ro TMna.

TectupoBaHne nHTEPQEerica N ero rnoBeaeHns (PexXmnm MnonbiTkKu) — B
3TOM pEeXUMe MHTEPNPETUPYETCS ONMcaHue, CBA3aHHOE C KakUMU-nbo
cobbITAMU, HO 6e3 BbI30OBa QYHKLIMIA MPUKIALHON 3adauu.

OPPEKTUBHOCTE KOHEYHOIO MPUIOXKEHUST — PE3YNbTAT NPOEKTUPOBAHUS
peanna3yeTcs O4HUM U3 OBYX CMOCOOOB:
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— UHTepnpeTaumnen onucaHus;
— KOMMUAsiuven nHtepderica BMecte Co BCcemMu onucaHnamu B Cu-kon,

1.6. CuctemHoe MO TeneKOMMYHMUKALMOHHBLIX CeTeMl

B n. 1.2.2 6binn paccmoTpeHbl ceTeBble OC, HO COCTaB CMCTEMHOIO
ceteBoro MO He ncuyepnbiBaeTCsa 9TMM kiaccom nporpamm. Begb nop
Teneo6pabGoTKO AaHHbIX MOHMMAaETCd COBOKYMHOCTb MeTO4O0B,
obecneynBaloLLmMx NMOJSb30BATENSIM OUCTAHLMOHHBLIA OOCTYN K pecypcam
cuctem 06paboTkM AaHHbIX M pecypcam CpeacTs cBa3n. Ecnn Tenekommy-
HUKaUMWOHHbIA MeToA AocTtyna obecnevyMBaeT YCTaHOBJIEHNE CBA3U U
nepepnavyy AaHHbIX mMexay 3BM mn yganeHHbIMU UNWN NOKaNbHbIMU
TepMmMHanamu n aboHEHTCKUMW MyHKTaMM, TO XpaHeHne 1 06paboTKy JaHHbIX
obecneymBaloT CUCTEMbI YrpaB/ieHUs pacrnpeneneHHbiMy 6a3aMn JaHHbIX.

CeTteBble nporpamMmHblie cpeabl. B yacTHocTu, npu paszpaboTke
MHMOPMALIMOHHbBIX CUCTEM WUCMONBL3YIOT Cliedylowmne cpencrsa:

gopher — pgna poctyna B AMANIOTOBOM pPeXuMMe C NOMOLLbIO
MepapxnyYeckoro MeH K MHGOpPMaUMOHHbIM dannam;

archie — ong nomcka knoYeBbIX CTPOK B pannax MeHio gopher cepBepos;

WWW — onsa opraHmsaumm runepTekcToBbIX MHOOPMALMOHHBLIX CUCTEM
ons paboTbl B on-line pexume ¢ nokanbHbIMU U yAaNneHHbIMU MOJIb30Ba-
Tensamu;

WAISE - ons noucka B pacnpefenieHHbIX U yaaneHHbix 6asax AaHHbIX
MCMNONb3YeTCs €CTECTBEHHbIN A3blK 3arpOCOB.

[MepeyncneHHble cpeacTsa UCMNONb3YyT Uaeonoruo “knneHT-cepsep”
M VMEIOT peann3aumio onas pasnmyHbix nnatdopm, B TOM yucne u B Gopme
CcBOOOJHO pacrnpoCTpPaHAEMOro nNporpaMMHOro obecneyeHus.

LLIMpoKOo pacnpoCTpaHAaoTCa Takke CUCTEMbI yrpasBlieHUd pacnpene-
NeHHbIMK 6a3amn pgaHHbix (CYPB/), koTopble co3paloT y nofib3oBaTens
WASIIO3UI0 NNOKANIbHOCTU OaHHbIX, XPaHUMbIX Ha CaMOM [Aefie B PasfimyHbIX
MecTax OOHOWM CeTu (NoKasbHOWM unu rnobanbHON) UM gaxe B Pa3nnNYHbIX
ceTax. B HacTosiILLee BpemMs dakTruieckun Bce BeayLume drupMbli-paspaboTyinkm
CYB/, 3aaBnsoT 0 Noadep>Xkke pacnpenesieHHbIX OaHHbIX U BedyT paboThbl
Mo CO34aHVI0 HOBbIX 1 AalibHENLLIEMY YCOBEPLLEHCTBOBAHUIO YXXE NMMEIOLLINXCH
CUCTEM.

MpUHATO cumTaTb, YTO MPOAYKT, MpeTeHaywwun Ha ctatyc CYPB/,
OOJIXEH NOoAAEepPXMBATb CEeayOLWNIA KOHKPETHbIM CNUCOK BO3MOXHOCTEN:

1) PacnpeneneHHbIVi cJioBapb-CrpaBoOYHMK AaHHbIX. 30eCb 3anncbiBa-
IOTCS TUM Y MECTO XPaHEHUS OaHHbIX, a Takke cnocob AocTyna K HUM.

2) lNpospayvyHas aByxpa3Has ¢ukcauus. TNpoTokon AByxdasHOM
dukcaumm obecneymBaeT COrMacoBaHHOCTb AaHHbIX. Ecnn B TpaH3akuum
yyacTByeT 6onee 0OHOro yana, 9ToT NMPOTOKOJ MO3BOSUT €M 3aBEPLUUTLCS
TOJIbKO B TOM Cllyyae, Koraa Kaxablili y3en BbIMONHUT Tpebyemble 3aauyuun.
Ecnun xoTsl 6bl 0AMH y3€en He MOXET BbINOJIHUTL CBOIO 3a4a4y, BCS TpaH3akLms
OTMEHSEeTCS.
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3) lopusoHTanbHass u BepTukanbHas ¢parmeHTaums. Tabnuua 6a3bl
OaHHbIX pa3buBaeTcst Ha CTPOKM UKW CTONOLLLI, KOTOPbIE MOXHO NepemMeLlaTb
Mexay ysnamu.

4) HezaBucuMoOCTb KornvpoBaHus. [lonb3oBaTenn MoOryt KonmpoBsaTtb
OaHHble U3 ApYyroro y3na, He okasbliBasd BMAHUS Ha NPOWU3BOAUTENbHOCTb
npuKNagHoM NporpaMMbl M COrnacoBaHHOCTb AAHHbIX.

5) MHoroyanoBbie Tabnvubl. Tabnuubl AaHHLIX HA OOHOM Yy3fie MOryT
ObITb 06beAMHEHbI C TabnMuamMmM AaHHbIX HA APYrUX y3nax.

6) Ontumun3zaums pacrnpegeseHHblx 3anpocos. Obecne4ynBaioTcs
Hauy4yLwne MeTopbl BbINOJHEHMS CNOXHbIX QYHKLMIA, TaknX, Kak o6beanHe-
HMe Tabnuuy, B TeppuTopuanbHbix ceTax. OnpenenseTcsa ceTeBOW KaHan,
CNOCOOHbIV cnpaBUTbCA C 0ObEMOM NepeaaBaemMor MHopMauumn, 1 ysen,
VIMEIOLWMIA AOCTATOYHYIO BblYNCIUTENbHYIO MOLLHOCTb ANng 00beanHeHus
Tabnuuy,

7) OrpaHun4eHme MHOroy3/10BON LesI0CTHOCTHU. TlogaepXxmnBaeTcs
CCblJIOYHAs LeNIOCTHOCTb AaHHbIX — Npu OOHOBNEHUM 3annucu B rnasHon B,
CBSI3aHHbIE C HEl 3anMcuy B OTAAJIEHHbIX y3/1laX aBTOMaTU4eCckn 0OHOBASIOTCS.

8) JlokanbHas aBTOHOMUS. AgMuHucTpaTopamu B, rapaHTupyetcsa
KOHTPOJb HAaA, AAHHBIMU, XPAHSALMMNCS HA UX Y3Ne.

9) HenpepbiBHoe ¢pyHKkumoHupoBaHue. ObecrnedrnBaeTcs NOCTOAHHAs
paboTa B JIoOKaJIbHOM y3/1e BHE 3aBMCUMOCTU OT OYHKLIMOHUPOBAHUS APYIUX
y3J10B.

10) HesaBucumocTb OT MecTorno1oxeHus. Nepepada JaHHbIX U3 OAHOMo
y3na B APYror He oka3biBaeT BINSHUSA Ha paboTy NPUKIaAHON NPOrpaMmel.

11) YnpasneHune pacnpeneneHHbiMu TpaH3akuusmu. [apaHTupyeTcs
BOCCTaHOB/IeHMe 6a3bl AaHHbIX, pacrnpenenieHHoM No HeCKOJIbKMM y3naMm, B
COOTBETCTBUM C CYLLECTBYIOLLMMN OFPAHUYEHUSMU LLENOCTHOCTN.

12) nobanbHas napasnesnbHass obpaboTka M BOCCTaAHOB/IEHMUE 110C/1e
B3anMHoOM 6710kmpoBku. OcyllecTBnseTcs ynpasneHne 6/10KMPOBKaMM
3anmcen OaHHbIX B pacnpegeneHHon BJl, onpegenserca n paspellaercsa
nobas cuTyauusi, B KOTOPOW ABa y3na B3auMHO GNIOKMPYIOTCS MPU NOMbITKE
[OCTyna K AaHHbIM APYr opyra.

13) HesdaBucuMOCTb OT annaparHbiX, MPOrpPamMmMHbIX, CETEBbIX CPEACTB
n ot CYB/J apyrux npou3dsoauTesier, obecrnedynBaemass ¢ NOMOLLbIO
BCTPOEHHON NoaaepxXxkm nnu wno3os. PacnpenenerHnaa CYB/[, BcTpamBaeTcs
B CYLLECTBYOLME Cpeabl U CUCTEMbI JAHHbIX.

Mo MHEHMIO 3KCNepTOB, HaMboee NMoJsIHO YAOBNETBOPSET 3TUM Tpebosa-
HMAM Ha paHHbln momeHT CYB/[, Ingres. Ota CYB/, nognepxmBaet UNIX-
nnatdopmbl, Windows, OS/2, Macintosh 1 ncnonb3yetcs BO MHOMMX CETSAX,
npepocTtasnas goctyn k gpyrium CYBM,. CYB[, Ingres npenocrtasnset GpyHKUMn
BeAeHus rnobanbHOro croBapsi, u3enekas MHOOPMALMIO U3 BCEX NOKaslb-
HbIX CNOBapen, N OCYLLECTBASET ONTUMM3ALMIO 3anpocoB. HepocTaTtkom
ceTeBol 06paboTkM ABNFETCH U MEXAHU3M BeAEHUS XypHana TpaH3akLWiA,
NPy KOTOPOM XypHasl HE MOXET PaclIUPSATLCS Npu HeobxoaMMocTu. ATO
NPUBOAMT K HEOOXOAMMOCTU PE3EPBMPOBAHNSA BONbLUNX 0O LEMOB ANCKOBOIO
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MPOCTPAHCTBA, YTO CHMXAET ObICTPOAENCTBME CUCTEMbI. JJOCTOMHCTBOM
CUCTEMBI SBAFETCS CUJIbHbIA MEXaHU3M ONTUMKN3aLMK 3anpPOCOB.

Bce npoussoautenn CYB/[ B HacTosliee BpeMs nognepxuealoT
ctaHgapT ANSI SQL-89 n pag cobCTBEHHbIX paclunmpeHuii. Kpome Toro:

— obecneynBaeTcsa NpPo3payHbli AOCTYN K AaHHbIM A9 KOHEYHOro
nonb3oBaTend, T.e. BO3MOXHOCTb 3anpalwinBaTb, OOHOBAATbL U
paccMatpuBaTb AaHHbIE BO MHOIMMX y3nax;

— NpenycMoTpeHbl rnobanbHas n nokanbHas 6noknpoekn B Ha
pasnunyHbIX YPOBHSX: ¢aiin, Tabnvua, 3anumce;

— BCEMW NPOU3BOAUTENSMU MNOAAEPXMBAETCS LEeNOCTHOCTb BJ.

PbiHOK pacnpepeneHHbix CYB/[, noka euwe HaxoguTcsa B cTaauu
cTaHoBneHus. [JocTynHble Ha cerogHsa pacnpepeneHHole CYB/, no
NPON3BOAUTENBHOCTU B LIEIOM HE AOTArvMBaloT A0 CTaHAApPTOB, TPebyeMbix
0N BaXHbIX NMpuUnoxeHuin. Mpu opraHm3aumu 3anpocoB U yMPaBiEHUN
6nokaMmun B pacrnpenesieHHON cpene Nno TeppuUTOpPUAIbHON CETU NMPOXOAUT
0O4YeHb MHOIO COOOLLEHMI, YTO 3aMensieT OTKIMK CUCTEMbl. BONLLUMHCTBO
cucteM obecneyrBaloT afeKkBaTHYO NPOU3BOAUTENBHOCTb B BbICOKOCKO-
POCTHbIX JTOKAJIbHbIX CETSX 1N 3HAYUTENBHO Xy>XXe paboTaloT B pacnpeneneHHon
CETU C HU3KOCKOPOCTHLIMU JINHUSMM.

Ha paHHOM 3Tane anbTepHaTvMBOW pacnpegeneHHbiMm CYB[, cnyxar
cUCTeMbI Ha 6a3e apxXUTEKTYPbI “KNMEHT-cepBep” (kak OblsIo CKas3aHo Bbille),
Korga JaHHble XPaHSTCS B CepBepe LeHTpann3oBaHHOW 6a3bl AaHHbIX SQL
1 NONb30BaTENN B JIOKAJIbHOM CETU pas3aensioT AOCTyN K 3Tol obuwen B/,

2. OCHOBbI ONEPALUNOHHbBIX CUCTEM
2.1. PasButue, Ha3Ha4yeHue N CTPyKTypa ornepauuoHHbIX CUCTEM
2.1.1. OCHOBHbIE NMOHATUSNA

lMepBble ynoMMHaHUA 06 onepaunoHHOM CUcTeMe Kak caMoCTOos-
TEeNbHOM NporpamMmmMe Co cneuyanbHbiMu GyHKUMSMN nossunmce B 1953 r. B
OOHOM M3 YHMBEPCUTETOB Oblna co3gaHa nporpamma afis o06cnyXunBaHus
y4eOHbIX npunoxeHuii. Ee uenbto ObINo obecredeHne 6€30CTaHOBOYHOIO
npoxoxaeHus yeped 9BM nocnenoBaTtenbHOCTU BbIYUCIUTENBHBLIX PaboT u
npenocTtaB/eHne BO3MOXHOCTU MONb30BaTbCsa xpaHUMMon Ha OBM
6rnbnmnoTekor cnyxebHbix nporpamm. MNepeblie OC ObIIN OPUEHTUPOBAHbI HA
coBmMeLLyeHue ornepauuyi No 3amnycky NporpamMMbl U ee BbINOJIHEHUS MpU
nocnenoBaTeNbHOM PACMONIOXEHUN B “nakete” psana He3aBUCUMBbIX
nporpamm. CyLLeCTBEHHOMN 4epTol nakeTHor obpaboTkm SBNSIOCh TO, YTO
Kaxkaasi 3a4a4a nmesia B CBOeM pacropsikeHn Bce pecypcbl IBM, ncknioyas
JNLWb PE3VAEHTHYIO YacTb NaMATU, B KOTOPOW MOCTOSTHHO HAaxo4MN0Ch 94p0
onepauMoHHON CUCTEMbl — PE3NAEHTHAS YacTb ONEPALNOHHON CUCTEMBI,
ynpasngowas npoLeccaMmy onepauyioHHON CUCTEMbI M pacnpenensioLlias
ONs HUX GU3NYECKNE PECYPChI.
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B nocnepcteme Gbinv NpeanpuHATbI NOMNbITKN TEOPETUYECKOr0 OCMbI-
CNeHusi MecTa onepauMoHHbIX CUCTeM Kak 0cob0oro Buaa MporpamMmHoro
obecneyeHns. OHN CBOOWNUCHL K CRenyloLeMy.

Bo BpemMs BbINOSIHEHMS MPOrpamMMbl PasnmyaloT TPY OTAEbHBIX 00bekTa:

— NocnenoBaTeNbHOCTb KOMaHA, UNW poueaypa, Kotopas onpenenset

nporpamMmy;

— NpOoLEeCcCcop, KOTOPbLIA BbIMONHAET NPOoLenypy;

— cpefa — 4acTb OKpyXaloLwero Mmupa, KOTOpYt MNpOoLLEeCcCcop MOXeT

HEeNnoCpeaCTBEHHO BOCMPUHUMATb WU U3SMEHSTb.

[Mporpamma paccmaTpmBaeTCyd Kak BbINOJIHEHME NOCeN0BaTENbHOCTU
waroB. MNycTb 3TK warn 6yaoyT aneMeHTapHbIMKU, OTBJIEKAsSICb OT COCTOSHUS
pPasnnyYHbIX YacTelr MallMHbl BO BPEMS AENCTBUTENIbHOIO BbIMOIHEHNS KaX-
[oro wara. 9To 03HavaeT, 4To “cpena” AomKHA BKIOYaTb NtoOyio YacTb MaLLm-
Hbl UM €€ OKPYXEHME, KOTOPble MOryT BOCAPUHUMATLCA WA U3MEHSTLCS
nporpamMmmon (K cpefe He OTHOCHATCH Takme KOMMOHEHTbI, KaK PerncTpbl
afpecoB NamsaTu unm oydepa apndMeTMHeckoro ycTponcraa). ApudmeTtum-
4ecKoe YCTPOWCTBO M yrpasAgaowme permcTpbl MallMHbl OTHOCATCS K cpene,
MOCKOJIbKY OHM MOIYT 1 BOCMPUHUMATBLCS, U UBMEHATLCS MPOrpaMmmMoNn.

Toraa MOXHO Ha3BaThb cneayloLLme CyLLeCTBEHHbIE CBOMCTBA NPOrpamMmbi:

— onepauun, 3agaHHble Npouesypoin, BbIMOMHATCA CTPOro noc-

NlefoBaTtesibHO, Kaxabli Lwar NosIHOCThIO 3aBepLUAEeTCd, Npexae Yem
Ha4YMHaEeTCHd cnenyoLni;
— cpefa NOMHOCTbIO HAaxoguUTCH Nopn ynpaBfieHMEM MporpamMmbl U
M3MEHSIETCH TONbKO B PE3YNbTATE LWaroB, BbINOSHEHHbLIX MPOrPaMMON;
— pesynbTaTbl NPOrpaMmbl OOJIKHbI ObiTb MOJYHYEHblI 32 PA3YMHbIN
MPOMEXYTOK BPEMEHU, HO PaAKTUYECKOE BPEMS BbINOJIHEHUS KaX A0
onepaumm He MMEET OTHOLLUEHUS K BbIMOJIHEHUIO NPOrpPamMMel.

HecywecTBeHHO TakXe, MMEETCH NI BPEMEHHOW MHTEPBAJl MexXAOy
nobbIMN ABYMS onepaumsamu. HakoHel, COBEpPLLUEHHO HE MMEET 3HAYEeHUs,
NPoOXoAnT N BbINOJIHEHME NPOrpaMmbl LESIMKOM Ha 0AHOM npoueccope. B
noboe BpeMs MOXHO MepepaBaTb BbIMOJIHEHME MPOrpaMMbl APYrOMy
MPOLLeCCopy, eCNN TONbKO 3TOT Nepexo He M3MEHSEeT cpedy MporpamMmbl.

Bce BbllleckasdaHHOE O3Ha4yaeT, YTO nporpaMma — 9TO “3akpbiTag
cuctema”. Bo BpemMd BbLINOJIHEHUA OHA HEe MOLBEPraeTcs BHELWHEeMY
BO3OENCTBUNIO U OYyAET BbIMOJIHATLCS HE3ABUCKMO OT COObLITUI, NPOMUCX0Os-
LWMX BHE €e cpenpl, Moka He OCTAHOBUTCS MO COOCTBEHHOW JIOTUKE.

OyeHb BaXHbIM CBOWMCTBOM Takux MporpaMm sBASETCS BO3MOXHOCTb
TOYHOrO NOBTOPEHMUS X PaboThl (ECNM TONBKO OHWU He obpallatoTcs K Yacam
peanbHOro BpeMEHU UK K nepeksiodaTensm), YTo obneryaet oTbiCKMBaHNE
1 ncnpasneHne owmnbok.

Takme nporpamMmbl OT/IMYAIOTCS OT OMEPaLMUOHHbIX CUCTEM MO OBYM
OCHOBHbIM TMPUYMHAM:

onepaunoHHasa cuctema adEPEKTUBHO UCMONb3YEeT BCE KOMMOHEHThI
BbIYNCIINTENBHOW MALUVHbI, T.€. Onepaunuy pasinyHbIX KOMMOHEHT OO0JIKHbI
COBMELLATLCS;
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onepaunoHHas CUcTeMa OOJIKHA OTBeYaTb Ha 3anpocCbl B TEYEHUE
OnpeneneHHOro NPOMEeXyTka BPEMEHN.

Bpemsi otBeTa MOXET ObITb Pa3fINiHbIM — OT HECKOJIbKMUX CEKYHA, Npw
paboTe B pexuvmMe gmanora A0 HECKOJIbKUX MUIIIIMCEKYHA, NPpU perucTpauum
OaHHbIX U MPY yNpaeieHnm NpoLeccoM. NoCKoNbKY MOMEHT NOCTYNAEHUS
3TUX 3aNPOCOB HENPEACKA3YEM U HE YNPaBASeM CUCTEMO, HENb3S CKa3aTb,
4YTO MOCNEeAOoBaTENbHOCTb OMNepauuin onpeaensaeTcd TONbKO CaMOW
CUCTEMON.

MepBble NoONbITKM cO3AaTb NPOrpamMMHoe obecrnevyeHne, KOTOPOE MOrJ10
Obl ynpaBAsaTb COBMELLEHHBIMYK OnepaunsmMm n ObICTPO pearnpoBaTb Ha
HenpeackasyeMble 3anpochl, Aenanncek 6e3 BCAKOM TEOPETNYECKON OCHOBBI.
[na npocTbiX CUCTEM pe3ysbTaTbl OKkasasMCb NPUEMIEMbIMU, HO Korpa
cpena ctana 6onee CrNoXHOWM, co3gaHue NMporpaMmmMHoOro obecnedvyeHus,
oTBevaLwero TpeboBaHnamMm 9¢pPEKTUBHOCTU U HAOEXHOCTU, 4acTo
3aTArnMBanoCh Ha HECKOJbKO NET. [NaBHas TpyaHOCTb, C KOTOPOW CTONKHYNUCH
pa3paboTymMKM CUCTEM, COCTOsIa B HEBO3MOXHOCTM MOBTOPUTL YCII0BUS,
npmBeIne K NosiBIEHNIO OWNOKM, N NPOCNEeANTb NMPUYMHY €€ NOSBIEHMS.

OTU TPYOHOCTU NPUBENU K BBEOEHMIO MOHATUNA “npouecca” — OOHOro
M3 OCHOBHbIX MOHATUNA, NUCMONb3yEMbIX NMPU pas3paboTke onepauvioHHbIX
CUCTEM.

lMpouecc BO MHOroM Nogo6eH OAHOKPATHOMY BbIMOJIHEHMIO MPOrpam-
Mbl. OH COCTOMUT 13 NOCNEeA0BATENbHOCTU LLArOB, KaXAbIA U3 KOTOPbLIX BOCAPU-
HUMaET N N3MEHSIET cpeay HEKOTOPbIM ornpeneneHHbIM 06pa3omM. OBbIYHHO
OH ynpaBnseTcs Npouenypon, koTtopas cama SBASETCS 4YacTblo cpeapbl
(xpaHuTCS B Hel). Npouecc MoxeT OblITb 6€30MacHO NPepBaH MeXAy Luaramu,
M BO BPEMS €ro BbIMNOSIHEHUS MOXET MPOUCXOAUTb CMEHa npoueccopa.

CywiecTBeHHas pasHuLa Mexzay NpoLecCOM 1 BbIMOHEHUEM NPOrpam-
Mbl COCTOUT B TOM, YTO MIPOLIECC HE SIB/ISIETCS 3aKPbITOV CUCTEMOW, OH MOXET
B3aMMOENCTBOBATbL C APYrMMK npoLeccamu nmbo fBHbIM 06pa3oM, nnbo
HEsIBHO, U3MEHSS UM BOCMNPUHUMAs YacTb Cpefdbl, KOTOPYO OH pas3aenser
c gpyrumu npoueccamn. Cpepa, pasgensemas Takum 006pas3oMm, 4acTo Ha-
3biBaeTcsa “rnobanbHoi”, B TO BpeMs Kak MHOWBUAyasbHasa cpeaa npouecca
Ha3blBaeTCs “NokanbHON”.

B 60/blWNX BbIYUCAUTENBHBIX CUCTEMaxX MHOIOYMCIEHHbLIE MPOLECCHI
MOryT AeNCcTBOBaTb OAHOBPEMEHHO. Bcgkasa monbiTka NOHATb ANpupoay
CUCTEMBI, paccmaTpuBas AeNCTBME LIEHTPAIbHOro npoleccopa, obpeyeHa
Ha npoBaJ, Tak Kak npoueccop OyaeT pas3gensTtb CBOW pecypchbl cpeau
HECKOMNbKNX PasfinyHbIX NpoleccoB. HanpoTue, ecnn mMbl Byaem cuuTaTb
rpouyecc epuHUUEeNn OENCTBUS U He OyaemM yaensite CAUWKOM OONbLIOro
BHMMaHMSA NPOLECCOpPY, BbIMOMHAOLWEMY 3TO AENCTBME, CTaHET ropasno
Nierye NoHATb paboTy CUCTEMBI.

Kak 6b110 cka3aHO Bbille, NPOLECC €CTb OAHOKPATHOE BbINOJIHEHNE
npouenypbl. ATO 3HAUYUT, HTO KaXObI MPOLLECC CYLLLECTBYET BO BpeMeHu. ECcTb
MOMEHT, KOraa OH “poxaaeTcs”, n eCTb APYrol MOMEHT, Korga oH “ymmpaet”,
3aBepLUMB CBOIO paboTy. BoobLue roBops, Npouecchbl MHULMUPYIOTCS APYT MMM
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npoueccamMy, HO €CTb OAVH “rMaBHbIM NPOLECC”, C KOTOPOro HayYMHaeTcs
Lienoyka npoueccoB. OTOT rMNMaBHbIM NMPOLUECC O0/MKEeH HadyMHaTbCH, Koraa
BKJIIO4AETCH BbIYMCANTENbHASA MalLWHa.

B nto60oi MOMEHT B TEYEHME XN3HM MPOLLECCa ero NPoABUXEHNE MOXET
ObITb ONMcaHo ero “coctosiHneM”. Nepen Havanom npoLecca u Torga, koraa
OH O0nXeH ObiTb MO KakOM-TO MPUYMHE MpepBaH, NepPeMeHHble,
onucbliBawlMe ero coctosgaHue, oOblHHO 0ObEOUHAITCA B “BEKTOP
COCTOSIHMS”, KOTOPbIA XpaHUTCA OO0 TexX MNop, rnoka npouecc He HaydHeTcs
(N BO30OHOBMKTCS), U COOEPXMT MHDOPMALMIO, AOCTATOYHYIO ANS TOro,
4yTOObl NPOLECC MOr NPOAoSXaTbCd, HE 3aMeTuB, YTO OH OblNl NpepBaH.
BekTop cocTosiHMA OyaeT Takke coaepxxaTb MHDOpMaLMO, 4OCTATOYHYIO AN1S
dopMNpoBaHNA UAKM BOCCTAHOBNEHUS NOKaNbHOW cpenbl (Bkaw4Yas agpec
cnepylowen KomaHabl). B kayecTtBe npumepa npouecca MOXHO NpPUBECTU
rnpouecc ynpasneHus gaiinamy — npouecc, nogaepxuealowmin paboTty
rnporpamMmm C BHELWHel namsaTbio U obecnedymBaloLlnii MOUCK OAHHbIX,
KOHTPONb, 0OCNyXmnBaHme 1 oOHoBNEHNE darnos.

9IBHaa CBA3b MeXAay npoueccamMu OCYLLeCTBASETCS NPW MOMOLLM
CpepncTBa, KOTOPOE, XOTS U OTHOCUTCS K MPOrpaMmMHOMY obecrneyeHunio, camo
He IBNFeTCHd NpoLeCcCOoM — 3TO OnepaumoHHasi cuctema.

B nocnepytouem B 3To 06/1aCTU BbIAENUAWCH Cleayiolme OCHOBHbIE
MOHATUSA:

94p0 NporpamMMHOro ob6ecnevyeHus — 4acTb NMPOrpPaMMHOro
obecneyeHnsl, kKoTopas pacnosiaraeTcsl NOCTOSIHHO B OMNepaTWBHOM NamMaTu
OBM;

CUCTEeMHbIN pecypc — noboe cpencTBO BbIMUCINTENbHOW CUCTEMBI,
KOTOPOE MOXET OblTb BblAENEHO MPOLIECCY;

CUCTEMHbIN MPOLEeCC — YacTb ONEpPaLMOHHOW CUCTEMbI, BbIMOJHAE-
Masi Kak OTAEJIbHbIN MPOLECC;

CUCTEMHbIN 3arpy34yMK — KOMMOHEHTA ynpaBAsoOWEN NporpamMmmbl,
OCYLLECTBASIOLWAs Ha4YaslbHYO 3arpy3ky s4pa onepaunoHHON CUCTEMbI 1 ero
MHUUMann3aunio;

cucTeMHas nporpamMmma — nporpaMmma, Bxogduias B COCTaB
ornepawmnoHHOM CUCTEMBI 1 BbIMOJIHAIOLLLAA YNpaBgtoLme n odcnyxXxmpatoLime
dyHKUMK;

cuctemMHaa O6ubGnumorteka — 6MOBAMOTEYHbLIN HAOOP AAHHbIX,
coaepxalmini onpeaeneHHble KOMMOHEHTblI ONepauUyioOHHOW CUCTEMBbI;

CUCTEMHbIN XypHan — Habop OaHHbIX, B KOTOPOM PErncTpupyetcs
MHbOpMaUNSs;

CUCTEeMHOEe MJiIaHMpOoBaHUe — YrnopsaoyMBaHMe nocnepoBaTefb-
HOCTM paboT B cucTeMe, obecrneynBaloLLLee ee MakCumMmasbHylo aD@eKTmB-
HOCTb;

CUCTEMHOEe UMS — YHUKANbHOE UMS, naeHTUdUUMpYyoLLlee oTaenbHoe
YCTPOWCTBO BbIYUCNUTESNIbHOW CUCTEMbI B JAHHOWN OMepaumoHHON CUCTEME.

MapannenbHo pa3pabaTbiBalMCb OMNepaLnoHHbie CUCTEeMbl AN
cneundunyeckoro NCNosib30BaHUS:
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CUCTeMbl peajibHOro BPEeMEeHU — CUCTEMbI, OCYLLECTBASAOLIME
MHPOPMaLMOHHBLIAN 0OMeH C ApYruMn cucTtemMamu, nepudepuitHbiMm
yCTpOMCTBAMU AN AaTiMKaMWn MPU Takmx BPEMEHHbIX XapakTepucTukax,
KOTOpble MO3BONAOT HeMenslieHHO obpabaTbiBaTb BCHO MOCTynatoLLyto
nHdopmMaumio n nHdopMaumio ans BbIBOAA;

CUCTEMbI C pa3fesieHUeM BPEeMEHU — BblYUCUTENbHbIE CUCTEMBbI,
VIMEIOLLME NPOrpaMMHbIE U TEXHUYECKME CPeAcTBa peanm3aumu pexmma
pasfeneHuss BPEMEHU LLEHTPaNbHOrO npoueccopa Mexay MHOMMMu
3apjavyamMu Takmm oOpas3om, YTO BbIMOJIHEHME OTAENbHbLIX 3adaHuUi
OCYLLECTBNSIETCH B TEMME UX MOCTYMNNEHUS.

2.1.2. OnepaumoHHaa cuctema 0S/360

OrpomHoe 3HaveHne ansa GopMUPOBAHNSA TEOPETUHECKUX N UHXEHEP-
HbIX NPEeACTaBNEHN O COCTaBe, CTPYKType U Norvke QyHKUMOHMPOBAHUS
OnepaLMOoHHbIX CUCTEM UMEN ONbIT pa3paboTkm 1 ncnonb3osaHms 0S/360.
O1a OC paspabaTtbiBanach B cepeanHe 60-x rr. KpynHenwmm MnpoBbIM Mpo-
n3soamtenem 3BM dpupmont IBM ona psaa coBMmecTuMbix mogener IBM/360,
KOoTOpas OxBaTbiBasa WMPOKUMA CNEKTP MPUMEHEHWn U npeanarana
WCKJIOYMTENbHbIN (A/19 CBOEro BpeMeHu) no pasHoobpasunto Habop BHELLHMX
ycTponcTB. OCHOBHble 4epTbl HOBU3HbI OS/360, onepaunOHHON CUCTEMBI
ona IBM/360, oTHOCATCA He K (YHKUMOHANbHLIM XapakTeEPUCTMKaM, a K
YHUBEPCANIBHOCTN €€ MPUMEHEHMS.

Ecnn roBoputb KOHKpeTHO, To OS/360 — 310 BMbAMOTEKA NpPOrpamMm.
OpHako B abCTpakTHOM CcMbicne ¢ TepMuHoM OS/360 cBA3LIBAOT €AUHbIN
4YeTKUIA OTBET Ha CJIOXHYIO COBOKYMHOCTb NMoTpebHocTen. Mpu npoekTupo-
BaHn OS/360 Oblna co3gaHa eguHas cucTema MOHATUMIA U NpaBuil, BBE-
neHa mogynbHocTb. OS/360 npegHasHavanachk ons koHdurypaunii IBM/360,
VMEIOLLMX CTaHOapPTHbIA HAbop KOMaHA 1 TpUaLaTb ABE ThiCs4u unn 6onee
6anToB (32K) ocHOBHOW NamMaTn (He 3abbiBariTe — 910 60-€ rT.).

Bhiwe yxe roBopunocb, 4to nepsble OC OblM OPUEHTUPOBAHbLI HA
nakeTHyto 06paboTky. CyLecTBEHHOWN YepToli NakeTHoM 06paboTKn ABNAETCS
TO, YTO Kaxaas 3a4avya MMeeT B CBOEM PACMOPSKEHUM NMOYTU BCIO MALLUVHY,
He 3aTparveasi Llb PE3UAEHTHYIO YACTb CUCTEMbI, MOCTOSTHHO NPUCYTCTBYIO-
LLIIO B OCHOBHOW NamsiTu. B TOT xe nepro, BpeMeHu ObIsio pa3BUTO HECKOSb-
KO BOMbLINX CUCTEM APYroro Tmna, K KOTopbIM NpeabsBnsnock TpeboBaHve
MOJIHOrO NOAYMHEHUS MaLLUMHHbIX PECYPCOB NOTPEOHOCTSAM OAHOM paboThl,
nayuien B “peanbHom BpeMeHn”. Hanpumep, ogHa 13 Hanbonee paHHUX
onepaumoHHbIX CMCTEM Oblna NnpefHa3HaveHa a1s NpoBepkn paboTbl YacTen
Apyrov cuctemMel. BoobLie roBops, 3Tu CUCTEMbI peanbHOro BpeMeHN NnMbo
C TOYKW 3PEHUST MPUMEHEHUS, NMOO M3-3a CTPYKTYPbl CUCTEMBI, OblN Mano
MOXOXM Ha ONepaLMoOHHblIeE CUCTEMbI MEPBOro (MakeTHOro) NMOKONEHUS.

OcHoBHaga cTpyktypa OS/360 paeT paBHble BO3MOXHOCTU U O
nakeTHom obpaboTkn v ansa paboTbl B peasibHOM BPEMEHU U ee MOXHO
paccMaTpuBaTb Kak OOMH U3 MNepBbIX NPUMEPOB ONEPaLMOHHON CUCTEMBI
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“BTOPOro NokoneHnsa”. Lienbio Takor CUcTeMbI ABNSETCS NPMCnocobnsemMocTb
K YCNOBUSIM pasfiNyHbIX NMPUMEHEHUI U cnocoboB paboTbl. Jpyrve uenu,
BA>XHOCTb KOTOPbIX HEMb3S OTPULATb, HE ABASNINCb HOBLIMU — OHW, B PA3HOM
cTeneHun, OblNN ONpeaeneHbl B NMpeawecTByowmx cuctemax. OCHOBHbIMU
cpean aTuX uenen saBnsaiTcs:

— YBENIMYEHME MPOU3BOANTENBHOCTU CUCTEMBI;

— MaJioe BpeMs OTBETa;

— YBENMYEHME MNPOU3BOAUTENBHOCTU MPOrPaAMMUCTA;

— a4anTMPyeMOCTb NPOrpaMM K U3MEHSIOLLIMMCS pecypcam;

— BO3MOXHOCTb pacLlnpeHnd (OTKPbITOCTb).

B OS/360 BbICOKMI YypOBEHb MALUMHHON MPOU3BOAUTENBHOCTU
obecneynBanca TpemMmsa crocobamu:

— MpW ynpaefeHUn NOTOKOM paboT cMCTeEMa nmomorana onepaTtopy B
BbIMOSIHEHUM MOArOTOBUTENbHBLIX OEACTBUNA, B TO BPEMS KaK paHee
BOCMPUVHATbIE 3a[aHUS VUCMOJHSAIOTCS;

— cuCTeMa Nno3Bofgna 3agadvyam, OTHOCSLWMMCS K pas3nmnyHbiM 3aaa-
HUGM, napannenbHO NCNOb30BaTb PECYPCHI B MYSIbTUNPOrPaMMHOM
pexume, 4To UCKoYaeT HEOOOCHOBaAHHbLIE MPOCTOU PECYPCOB;

— ObINO yoeneHo 60MblIOe BHMMaHME PasHOObpasuvio NPOrpamMMHbIX
A3bIKOB, CPEACTB OTNaaku 1 ynobcTey BBOAA.

Bpewmsi otBeTa — 3TO BpeMms, npollefliee OT NMOoCTyneHns 3anpoca Ao
3aBepLUEeHNs 3anpoLUeHHOro AencTaus. MNpu nakeTHoM 06paboTke BpeMsi OTBETA
ABNANIOCh OTHOCUTENbHO OonbluMM. lMonb3oBaTenb oTaaBan konoay nepdo-
KapT B BbIYUCAUTENbHbIA LEHTP U 4Yepe3 HeKOTOpOoe BpPeMs nojydan
Hane4yaTaHHble pe3ynbTatbl. ECNM paccmaTpuBaTh BCEBO3SMOXHbIE PEXUMBI
NpoxoxaeHns paboT, TO MMeETCs LeNblii cnekTp BpemMeH oTeeTa. Bpems
npoxoxaeHne paboTbl Npy NakeTHo 06paboTke ABASETCS “KpacHbIM” KOHLIOM
3TOr0 CNekTpa, B TO BPEMS Kak OTBET B PeaslbHOM BPEMEHU HaXOAMTCS Ha ero
“PprnonetoBom” koHue. C yyeTom pa3HoobOpasus TpeboBaHUi B 3aBUCUMOCTU
OT NpuMeHeHn n BpemeH oteeta OS/360 Bbina cnpoekTMpoBaHa Tak, YTO OHa
obecneuvBana Lesbili CNeKTP BPEMEH OTBETA NyTEM BbIDOPA COOTBETCTBYIOLLIMX
BO3MOXHOCTEW yNpaBngaoLLElr MPOorpamMMbl U BapbUPOBAHUSA MPUOPUTETOB.

C TO4KM 3peHnst NPOU3BOAMTENBHOCTM TPYAA NporpaMmMucTa n ynobctea
ero pabotsl B OS/360, cTaBunack LEefb JOCTUYb HOBOrO YPOBHS rMOKOCTH
MyTEM BKJIIOYEHUS B CUCTEMY OTHOCUTESIbHO OOMbLLIOIO KOIMYECTBA S3bIKOB
NMPOrpamMmMmnpoBaHnsa. OTUM Xe LEeNsaM CIYyXUam MakpokOMaHObl B A3blke
accembnepa, a TakKe KOMMNaKTHbIA 93blK YNPaBAEeHUS 3a4aHUaIMMU,
npegHasHavyeHHbIn aasa obopMIIeHMs NpeacTaBnseMblX Ha MallunHy paborT.

OnepaunoHHas cuctema BTOPOro MNoKOJIeHUs O0skHa Oblna yMeTb
npucnocabnmeaTbCs K pa3sHOoOpasnio ycnoBuii 1 06nacTein NPUMEHEHNS.
IBM/360 paBana BO3MOXHOCTb MOAYYNUTb MOYTU HEOFPAHMYEHHbLIN AnanasoH
MaLUMHHbIX KOHOUIypauun 1 pasnnyHblx npumeHeHun. CnenoBaTesbHO,
ornepaumoHHas cmctema Obila paccumMTaHa Ha UCKIIYNTENbHOE pa3Hoobpa-
31e NpuMeHeHuin N KoHbUrypauuii. Bce ato npnBoanno K HEOO6XOAMMOCTH
MMETb MOLYJ/IbHYIO U TMOKYIO CUCTEMY.
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Llenam agantnpyemMocTu cnyxumna Takke Bo3MoXHOCTb B OS/360 cTpounTtb
nporpamMmbl, B 3HAYUTENIbHOM CTENEHU, HE3ABUCUMO OT KOHKPETHbIX
yCTpPOWCTB BBOJA-BbiBOga. Co3paBas Takme nporpamMmbl, MOXHO Obino
YMEHbLUNTb WA YNPOCTUTbL NPOOBNeMbl, CBSA3aHHbIE C 3aMEHOW YCTPOWCTB
BBO4A-BblBOAA.

0S/360 6bina cnpoekTMpoBaHa “OTKPbLITON” Ofs paclMpPeHUs — ee
MOXHO ObIJIO UCMONb30BaTb C HOBOWM anmnapaTypoin, Ons HOBbIX obnacTten
NMPUMEHEHUNS 1 C HOBbIMW NPOrpaMmMamm rno Mepe Toro, Kak OHM MOSIBASAIOTCS.
CuctemMy MOXHO 6bINI0 IErkKO NPUCNOCOOUTL K MMEKOLWMMCS B OaHHbIN
MOMEHT cornawleHmnsm n Habopam CMMBOJIOB, CKOMIMOHOBATL TaK, YTO CBSA3b
C oneparopamMn 1 NPOrpamMmMmUcTaMmm MoOria OCYLLECTBAATLCS HE TONIbKO Ha
aHIMMNCKOM $3blKE, HO TakXe M Ha Apyrux a3bikax. Besakuii pas, koroa a1o
OVKTOBaNIOCb U3MEHUBLUMMUNCHA 0OCTOATENLCTBAMU, MO ObiTb PACLUMPEHDI
OYHKUMOHasbHbIE BO3MOXHOCTW CaMO OMepaLnoOHHON CUCTEMBI.

Ecnu paccmaTtpuBaTtbh BbIHMCIUTENbHYIO CUCTEMY KakK 0000LLEHHYIO
MalUMHY, TO MOXHO CYuTaTb, YTO OHa, NoAO0BHO NyKOBULE, COCTOUT U3
HECKONbKMUX CNoeB. HemMHOrme nporpaMmmMmcTbl UMEKT AEN0 C CaMbliM
BHYTPEHHUM CJ/IOEM, B KOTOPOM MMEETCS TOJIbKO TO, 4YTO 0BecnevymBaeTcs
camMoin annapaTypor. Hanpumep, 4enoBek, NporpaMMupyoWwmn Ha
®OPTPAHE, vmeeT geno ¢ BHELWHUM CJI0eEM, OMNpenensieMbiM S3bIKOM
GOPTPAH. MoXHO ckasaTb, 4TO OH AENCTBYET Tak, Kak ecnin Obl OH padoTan
Ha MallnHe, KOTopas HenoCpenCTBEHHO BOCMPUHUMAET U BbINOJHAET
npeanoxenna ®OPTPAHA. Habop komaHp IBM/360 cocTtaBnan gea
BHYTPEHHUX CIOS:

— KOMaHApbl, OOMNYCTMMbIe B COCTOSIHUM “CynepBu30op”;

— KOMaHpl, LONYCTUMbIE B COCTOSHUMN “3apadva”.

B 0S/360 cocTtosHuMe “cynepBn3op” ncnonb3yeTcs ana paboTbl 4acTu
ynpasAgioWen NporpaMmmbl, Ha3biBaeMon cyrnepBu3opom. [10CKobKy Bce
ocTajibHble MporpamMmbl paboTalT B COCTOSAHMKW “3apada”, OHU OOJIKHbI
NoNb30BaTbCA TOJIbKO HEMPUBUIErMPOBAHHLIMKM KOMaHaamu. B cnyyae
HeobXoAMMOCTUN Takme NMpPorpamMmbl MPY MOMOLLY CUCTEMHBLIX MakpOKOMaHL,
obpaulaloTcs K cynepeusopy. Mo aTMM MakpoKOMaHAaM OCYLLEeCTBISeTCs
BXO/[, B CYNnepBM30p KoMaHaoM obpalleHnst kK cynepsusopy (SVC).

Bce nporpammbl OS/360, 3a UCKAOYEHNEM CynepBu3opa, AENCTBO-
Bann B cOCTOsiHUM “3agada”. OgyH 13 pyHaaMmeHTasIbHbIX MPUHLMMNOB NpoeKkTa
3aksoyancs B TOM, YTO Takme nporpammbl (KOMOUASTOPbI, COPTUPOBKM U
T.M.) IBNSIINCH CO BCEX TOYEK 3peHUs MPOoBaeMHbIMY NPOrpamMMamMm v UMEHHO
Tak [0JKHbl TpakToBaTbCs cynepsudopom. OOnH 1 TOT Xe Habop cpencTs
npeanarancs U CUCTEMHbIM, U NPUKNagHbIM Nporpammam. B nio6oit MOMeHT
cucTema COCTOUT M3 CynepBmM3opa U BCEX NPOrpamm, KOTOPblIE MOXHO
MoJIy4YNTb N3 NOAKNOYEHHbBIX YCTPOWCTB NamMsATh. Tak Kak B YCTAHOBKY MOXHO
BBOANTb HOBble KOMMUIATOPbI U MNpuKNagHble nNporpamMmmbl, 0600LeHHas
MalLMHa MOXET pacTu.

Mpwn pa3paboTke MeToAa ANs yrpaBieHUs CUCTEMON BTOPOIro MNOKONEHS
HYXHO ObIJIO cornacoBaTb ABE MPOTMBOMONOXHbLIE TOYKU 3peHus. B
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ornepaunoHHbIX CUCTEMaX MepBOro MOKOJIEHUS CYUTANOCh, YTO MalluHa
BbIMOJIHAET NMporpamMmbl U3 BXOASALLEro B Hee MnoToka, Npu 3TOM Kaxpaas
nporpaMma 1 OTHOCSLUMECS K HEWM BXOAHble AaHHble COOTBETCTBYIOT OLHO-
My MpUMeHeHuo nnu npobneme. C Opyro CTOPOHbI, B OTHOCALLUXCH K
MepBOMY MOKOJIEHMIO CUCTEMAX peasibHOro BPEMEHU CUYUTANOChb, YTO
npuxogsume rpynnbl JaHHbIX OTAPAaBASOTCH K OAHON U3 HECKOJIbKUX
nporpamMm obpaboTku. [lBa 3TMX Noaxoaa NpPUBOAMIM K CUCTEMaM pPasnny-
HOI CTPYKTypbl. B TO Xe Bpems oTnmMyne 34ecb Ckopee KONMYeCTBEHHOE,
yem kayecTBeHHoe. OCHOBHbIM 3[€eCb SBNSETCH TO, YTO B 00O0OMX C/ydasix
nporpamMmbsl UCroJb3yOTCS A1 06paboTky AaHHbIX. Tak Kak MMEHHO
KOMOUHaumnss rnporpaMmMbsl U AaHHbIX NMpeacTaBasseT cobou aAns uenev
YrpaBAEHUS] 371EMEHTaPHYIO ANHULLY.

0S/360 paccmaTtpuBana Takylo KOMOUHaUWUIO Kak OTINYUTENbHOE
CBOICTBO 3agadn. PaccMoTpuM, HanpuMmep, nporpaMmmMmy o6paboTku coob-
LeHnii n apa coodbueHns A n B. Ina Toro 4ytobbl o6padotats A u B, B cucteme
cospatoTcs age 3agadqn. OgHa coCToUT 13 Nporpammel nioc A, gpyras 13
nporpamMmbl nitoc B. B aToM cnyyae aBe 3agayv UCMOb3YOT OOHY U Ty Xe
nporpamMmmy, HO OBe pasHble rpynmbl BXOAHbIX AaHHbIX. YTOOblI YSACHUTb
cuTyaumio, NpMBeaemM elle oaviH npumep. PaccMoTpmm OCHOBHOW daiin um
OBe nporpammbl X 1Y, KOTOpble BblAAIOT pasHble COOBLEHNS N3 OCHOBHOMO
danna. B cucreme cHoBa cospgaloTca ABe 3ajadu: rnepsas COCTOUT U3
OCHOBHOro ¢arnna nnatc X, a BTopasi — 3 0CHOBHOro ¢gawmna natoc Y. B atom
cnyyae 0OHU U Te Xe BXOAHble AaHHble 00beaMHSIOTCS C ABYMS Pas3finyHbIMU
nporpaMmmamMm, 1 3To NPUBOAUT K 0Opa30BaHMIO ABYX pPasHbIX 3a4ad.

Mpu onpeneneHnm OCHOBHbLIX MPUHLMMNOB NpoekTupoBlmkn OS/360
MCMOJIb30BasnuM NnoHaTne 06paboTku MHOrmx 3agad. MNpu Takon obpaboTke B
No6OM MOMEHT BPEMEHWN HA CUCTEMHbIE PECYPChHI MOTYT NPeTeH0BaTb UK
X€ 1UCcnoNb3oBaTb 3TU PECYPChl HECKOJIbKO 3apay. TepMUH «MyJibTU-
nporpaMmupoBaHue” npuMeHsaeTca oOblYHO B cllyyae, Korga OAMH
LLeHTpasibHbI NPOLECCOpP WUCMONb3yeTCss OAHOBPEMEHHO HEeCKOJIbKMMU
3aga4amMn. TepMUH «MyJIbTUNPOLIeCcopHasi 06paboTka” nCnosnb3yeTcs, Korga
OofHa 3aa4a peLlaeTcs C NOMOLLBIO HECKObKMX LeHTPasbHbIX MPOLLECCOPOB.
MoHsTe MHoro3agadYHor paboTbl 06beanHseT oba aTux cnydas. MeTopn
odopmMneHns paboT, KOTOPbIE AOMKHbI ObITb BbINOSIHEHbI HA BEIYUCNTENBHOW
cucTeme, B BUAE COBOKYMHOCTU 3a4a4 NpUMeEHNUM 6e3 N3MeHeHun B Niobom
cnydae.

B OS/360 HekoTOpas COBOKYMHOCTb OaHHbIX, MMeL.aa nms,
Ha3blBaeTCcs Habopom AaHHbIX. HaBopoM OaHHbIX MOXET OblTb NAaTeXHbI
dalin, MaccuB CTaTUCTUYECKMX AaHHbIX, MporpaMmma Ha si3blke, TPaHCINPO-
BaHHasi Nporpamma, rpynna npeanoxXeHnin onsg onvcaHus paboTel U T. M.
Ona xpaHeHus HabopoB OaHHbIX B cucTeme Obll NpeaycMOTPEeH apXuB C
KaTasoroM. ApxmMB oKkasascst O4eHb MOJIE3EH Kak NMpu CO34aHUN NPOrpamm,
Tak U Npu nUx ncnonHeHuu. MporpaMMUCT MOI XpPaHWUTb, U3MEHSATb,
nepekoMnuInpoBaTb, KOMMOHOBATbL W BbIMOJIHATL NPOrpaMmbl, NOYTU He
Mcnonb3ys konoabl nepdokapT.
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C T04kM 3peHus nonb3oBatens, OS/360 cocTtosna U3 TPaHCNATOPOB,
Habopa CepBUCHbLIX NPorpamMm 1 ynpaensiowein nporpammel. Bonee Toro, ¢
TOYKM 3PEHUSA yNpaBfieHUs CUCTEMOI, BCe NpukNagHble NporpamMmsl,
NCMNOJIHAEMbIE HA HEKOTOPOI ycTaHoBke IBM/360, MOXHO ObI10 paccMaTpu-
BaTb Kak 4acTb €e OMNepPaLMOHHON CUCTEMBI.

B coctaB OS/360 6bin BBEAEH PeaakTop CBA3ei, C MOMOLLbIO KOTOPOro
rpynna OTAesIbHO TPaHCMPOBaHHLIX NPOrpamMmM Morna ObiTb 06beanHeHa B
oaoHy pabouyio nporpamMmmy. PepakTop cBA3eil MO3BONAN U3MEHATb
nporpamMmMy, NepeTpaHCIMPOBaB TOMbLKO Ty €€ 4YacTb, B KOTOPYIO BHECEHbI
ncnpasneHusa. B Tom cnyyae, korga nporpamma BCs LLENTIMKOM He nomeLuanach
B AOCTYMHOM 061acTM OCHOBHOW MamsiTW, C MOMOLLbIO pPeaakTopa CBA3ei
OCYLLECTBSNIACb CErMeHTaumMsa nporpamMbl U OpraHm3aums MHOFOKPaTHOro
MCMONb30BaHMg obnacTer namaTu ong pasmMeLlleHns CErMEHTOB.

YHuBepcasnbHas nporpaMmma CopTUPOBKU-CIINAHUS MOr1a PacrnosioXuTb
3anucu NMOCTOSSHHOW WNN NEPEMEHHON ANnHblI U3 Habopa AaHHbIX B
BOo3pacTalouLeln nnm ybbiBatoLLeli nocnegoBsatensHocTu. B npouecce
00paboTkM B Ka4eCTBE BBOAHOW, BbIBOAHOM 1 MPOMEXYTOYHOM NaMsAT! MOMn
MCMNONb30BaTbCA MO0 MarHUTHbIE JIEHTbI, MO0 YCTPOMCTBO XPaHEHUS C
npsiMbIM AOCTYyNoM. [laHHas nporpaMma y4uTbiBana 0COOEHHOCTU BCEX Tex
YCTPOWMCTB BBOAA-BbIBOAA, KOTOPbLIE €11 0TBOAMIA YNPABASIOLLAS NporpaMmma.
Mporpamma COpPTUPOBKU-CIUSAHUSA Morfa OblTb McnoNb3oBaHa nnbo
CamMoCTOATeNIbHO, MO0 NPV NOMOLLM 0OpaLLLEHMS K HEV U3 APYrUX MPOrpamMMm,
HaMMCaHHbIX Ha pPaae A3bIKOB NMPOrpaMMUPOBaHNS.

B cocTaB cepBUCHbIX NPOrpamMm BXOAUAM NpOrpaMmbl Ofs pefakTupo-
BaHWS, YNOpPsSA0YEHUS 1 OOHOBNEHUS COOEPXUMOro apxmea, NepecTporiku
VIHOEKCHON CTPYKTYpPbl apXMBHOIO KaTasora, rneyatm katanora, peaaktmupo-
BaHVS N NEPECLUIKU OAHHbIX C OOHOr0 HOCUTENS Ha OPYrom.

Ynpasnswowasa nporpamma OS/360 genvnacb Ha rAaBHbIA MAAHUPOB-
WMWK, MNAIAaHUPOBLUMK 3afaHUi U cynepBu3op. BbinONHEHME OCHOBHbIX
GYHKUMIA ynpaBneHnsa BO3naranocb Ha CyrnepBM30p, KOTOPbLIN OTBe4Yan 3a
pacnpegeneHve namaTu, NOpsaoK ClefoBaHUS 3adad U ynpasieHune
BBOJOM-BbIBOAOM. [J1@BHbIN M/1aHUPOBLUMK OPraHn30BbIBan obuieHne ¢
onepaTtopoM. [11aHVPOBLUMK 384aHUV BbINOJHSAN aHanM3 BXOOHOro noToka
3ajaHuvii, pacnpenensn yCTpomcTea BBOOA-BbIBOAA W OPraHM30BbIBaN AN
HMX YCTaHOBOYHblE AelcTBus. KpomMe TOro, oH HaydMHan 1 3akaH4yumBain
BbINOJIHEHWE 3aOaHUN.

OCHOBHble OENCTBUS, BbINOSIHSEMbIE CYNEPBM30POM OblNu cnenyoume:

— pacnpegesnieHne OCHOBHOW MamsTu;

— 3arpyska nporpaMmm B OCHOBHYIO MNaMSTb;

— ynpaefieHne napassiefibHbiM BbIMOIHEHVMEM 33a4ay;

— opraHm3aums cnyxobl BpEMEHU;

— npoueaypbl BOCCTAHOBJIEHUS MOC/E BO3HUKHOBEHUS UCKIIIOYUTENb-

HbIX YCNOBUIA;
— pernctpauust owmnobok;
— obecneyeHne UTOroBbIX AaHHbIX 00 UCMOJSIb30BaHNM CUCTEMHbIX CPEACTB;
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— 3anyck ornepauuvii BBOAA-BbIBOAA W YMpPaBileHUE UMMU.

OO6bI4HO cynepBU30p MnoslydaeT yrnpaBfieHMe LeHTPasbHbIM NpoLLEecco-
pOM B pe3ysbTaTte rnpepbiBaHus. Takoe NpepbiBaHNE MOXET NPOU30NTHN b0
BC/NIEACTBME SIBHOrO 3anpoca Ha obcnyxuBaHue, nnbo Kak MallMHHOe
npepbiBaHne IBM/360, Hanpumep, npepbiBaHue, npoucxoaduiee npu
3aBepLIEeHUN onepauun BBOAA-BbiBOAA. Y cyrnepBusopa gns paboTbl C
OAHHLIMU MMENOCb HECKOJNIbKO mporpamm goctyna. Kakume nporpammbl
[0CTyrna MOXHO MCNONb30BaTb B HEKOTOPbIN MOMEHT, ONpPeaensanochb
HyX[AamMu nporpaMmmbl NONb30BATENS, CTPYKTYPOM KOHKpPETHoro Habopa
OAHHbIX 1 TUMOM UCMNOJSIb3yeMbIX YCTPONCTB BBOAA-BbIBOAA.

3agaHne B 0OS/360 coCTOAN0 M3 OOHOMO WUAWN HECKOJSIbKMX MYHKTOB
(waroB) v ABNSNOCb OCHOBHOWM HE3ABMCUMOWN eanHnLLEN paboTbl. NoCKObKyY
KaXabl NYHKT 3a4aHnNs NPUBOAUT K BbINOJIHEHUIO “OCHOBHOWN” NpOrpamMmsl,
cuctemMa popmManmayeT Kaxabli MyHKT Kak 3agady. 3aTeM 9Ta 3ajada C
MOMOLLbIO UHMLMaTopa-TepMmHaTopa (PyHKLMOHANBbHbIN 3N1EMEHT MJIaHMPOB-
wuka paboT) cTaBUTCa B o4epenb 3a4ay. B HEKOTOPLIX Cryyasx BbIXOLHbIE
JaHHble NOocne BbINOMHEHWST OOHOIO NMyHKTa NepenalnTcs OPYroMy MyHKTY B
KayecTBe BXOAHbIX. Hanpumep, ¢ NMoMOWbIO TPEX MOCNeAoBaTENbHbIX
MYHKTOB MOXHO Obli0 Obl BbINOMHUTL paboTy no obGHoBNeHUO dakna,
COPTMPOBKE W NeyaT UTOroBbIX TabmuL,.

lMnaHupoBLUMK 3a4aHnE BbIMONHAN Cneaylowme OCHOBHbIE OENCTBUSA:

— YyTeHue 3a4aHuii Ha 06paboTKy C BXOLHOIO YCTPOWMCTRA;

— pacnpeneneHne ycTponcTB BBOAA-BbIBOAA;

— MHULUMMPOBAHME MpOLLecca BbINMOJIHEHUS NPOrpamMmMm Oas Kaxaoro

NMyHKTa 3a0aHuns;

— 3annCb BbIXOOHbIX AAHHbIX 3aJaHus.

B cBoem Hambonee yHMBEpPCaNbHOM BapuvaHTe MiaHUPOBLUMK paboT
nos3eonsn obpabaTbiBaTb HECKOJIbKO 3a[4aHUI OOHOBPEMEHHO. Ha ocHoBe
nPUOPUTETOB 3afaHWN U OOCTYMHbIX B OaHHbIN MOMEHT PecypcoB
MAQHUPOBLLVK MOI M3MEHATb MOPSAO0K BbIMOMHEHUS 3aAaHuin. 3agaHus
MOF/IN CHUTBLIBATLCA C HECKOJIbKMX YCTPOMCTB BBOAA, a pe3ynbTaTbl — OblTb
3anncaHbl Ha HECKOJIbKO BbIBOAHbLIX YCTPOWCTB, NPU 3TOM YTEHME U 3anucChb
NPOV3BOAUINCE NapanfienbHO C BHYTPEHHEN 00paboTKOiA.

naBHbIV naaHUpoBLMK obecnednBasn CBA3b MeXAy OnepaTtopom
(COTPYOHMK BBIYUCUTENBHOMO LIeHTpa) U cuctemon. OnepaTtop C NOMOLLBIO
crneumnanbHbiX KOMaHA, MOr cooOuWnTbL cucteme 006 M3MEHEHUU COCTOSIHUS
YCTPOMCTBA BBOOA-BbIBOAA, M3MEHUTb PYHKLUMOHMPOBAHUE CUCTEMbI U
3anpocuTb MHGOPMaLMIO 0 cocTosHMN. Kpome Toro, onepartop Mcnonb3osarn
rNaBHblA NAIAHUPOBLUMK ANS TOro, Y4ToObl ykasaTb MiIaHWPOBLLMKY 3aJaHnin
Te YCTPOMCTBA, C KOTOPbLIX BBOAATCA 33a4aHus, a Takxke Afis Toro, 4ToObl
VHLMNPOBATh YTEHME UM 00paboTKy 3a0aHWni.

B ob6uwem, ynpapngiouias nporpamMmma BbINONHANA Cneaylowme Tpu
OCHOBHbIE YHKLNU:

— ynpaBfeHne 3agaHuamu;

— ynpasneHne 3ajadamu;
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— ynpaBneHne OaHHbIMU.

[Be pasHble, HO He He3aBUCUMbIe NMPOBIEMbI BO3HUKIIM NPY CO3OaHNN
Takom cuctemsl, kak 0S/360.

lepBasi cocTtogana B onpeneneHnn gmanasoHa OYHKLMOHANbHbIX
BO3MOXHOCTEN cucTeMbl. B cyllHOCTKN, 3TO O3HavyaeT onpeneneHve OByX
OnepaunOHHbIX CUCTEM:

— OOHOM C MakCUMaJibHbIMU BO3MOXHOCTSAMMU;

— Apyron (npeactaBnsiowei cobon cUMcTemMy-a4p0) ¢ MUHUMaSTbHbIMUA

BO3MOXHOCTSAMMU.

Btopas npobnema coctosna B onpeneneHnn Habopa 6710koB, U3 KOTO-
PbIX MOXHO LOCTaTOYHO 3P DEKTMBHO NOCTPOUTL KaK AB€E BblLLEYNOMSHYTbIE
CUCTEMbI, TaK U CMCTEMbI MPOMEXYTOYHOro Tmna. MNpu peleHnn BTOPOM
npob6nembl, NPMBOAALLEN K MOHATUIO MOAOY/bHOCTW, peLualollee 3Ha4YeHne
nmeno TpeboBaHne aPPEKTVUBHOIO MCMNOJIb30BAHUA OCHOBHOM MaMATU.

Kak yka3blBanocb paHee, C BHewHeN Touykm 3peHua O0S/360
npenctasnseT cobo 6MBNMOTEKY MPOrpaMMHbIX MoAyfnen. 3Tu moaynu
ABNSOTCA O6J10KaMu, N3 KOTOPbIX MOXET ObITb CO34aHa cama OnepaLmoHHas
cuctema. B npoekte OS/360 npu KOHCTPYyMpoBaHUN BIOKOB Oblv MCMNOSb-
30BaHbl TPU OCHOBHbIX MPUHLMNA, 0OECMNEeUYMBAIOLLNX XeNaeMylo CTEMNEHb
MOZY/IbHOCTU. DTUMM XOPOLLUO U3BECTHBIMU MPUHLIMNAMU ABASIOTCS:

— napamMeTpuyeckas YHMBEPCANbHOCTb;

— pyHKUMOHaNbHas N30bITOYHOCTb;

— yHKUMOHanbHas N3bMpaTenbLHOCTb.

lMapameTpuydeckasi yHUBepPCasabHOCTb 3akioyanacb B BO3SMOXHOCTU
yuuTbiBaTb M3MEHEHME OT YCTAHOBKM K YCTAHOBKE KOJIMYECTBA YCTPOWCTB
BBOJA-BbIBOAA, YCTPOWCTB YNPaBAEHNSA U KAHAIOB C NMOMOLLbIO HaNMMCaHUs
nporpamMm c napamMmeTpamun. Takoi cnocob AaBHO NPUMEHSNCH, Hanpumep,
B MporpaMmmax COPTMPOBKU U CAUGHUA, @ TaKXe B APYrnX YHUBEPCAsbHbIX
nporpammax. B OS/360 3TOT NpuHLMN NCNOMb30BACA NMPU reHepPMpPOBaHNU
KOHKPETHbIX 9K3EMMJIIPOB YNpaBAsiiower NporpaMmmel.

Ecnu Hy>XXHO oNTMMM3MpPoBaTh MPOU3BOAUTENBHOCTb NPU HAIMYUN ABYX
nnu 6onee NPOTUBOPEUMBLIX LIESIEN, TO YaCTO Hanbonee NPaKTUYHLIM peLle-
HUEM SIBNSETCA CcO3JaHue OBYyX UM Gonee nporpamm, paboTtarowmx no
pasHbIM NpUHUMNaM. OTOT MeTo, OCOOEHHO MONE3€EH AN TPAHCINPYIOLLMX
nporpamMm, o4eHb YyBCTBUTESIbHbLIX K TaKOro poja cutyaumuam. Hanpumep,
Ha OHOM W TOW €& YCTaHOBKE MOXET BO3HUKHYTb HEOOXOAMMOCTb NPOBECTU
OOHY KOMMUASLMIO C MUHUMAJIbHBIM MCMNOSIb30BAHNEM OCHOBHOWM MamMsaTu
(oaxe B ywiepb opyrum Lensm), a Apyryto — ¢ Lesbio NoJly4nTb MakCuMasbHO
appekTMBHYIO paboyyto nporpaMmy (CHoBa B yLepOb apyrum uensm). B Tom
ciyyae, Korga npoTMBOPEYMBLIE LLESIM HE MOIYT ObITb COrlacoBaHbl ApYrumMm
cnocobamu, co3patenm 0S/360 npeoyCcMOTPeNn HECKOJIbKO NporpamMm ans
peanusauym 0OHOM U TOW Xe PYHKUMN — PYHKLUMNOHA/IbHYI M30bITOYHOCTb.
Hanpumep, nmenock aga TpaHcnsTopa ¢ 93bika nporpammuposaHmsg KOBOJT.

Lna aopa ynpasnsgioLwLen nporpaMmmbl, KOTOPOE NOCTOSIHHO NPUCYTCTBYET
B OCHOBHOM namatu, 3GOEKTUBHOE NCMOSIb30BaHME NaMATU ABASETCHA
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0COBEHHO CYLLIECTBEHHbIM. [103TOMY Kaxaas GyHKLUMOHAIbHAA BO3MOXHOCTb,
KOTOpas B HEKOTOPbIX YCTAHOBKAaX MOXET HE UCMOJ1b30BaTbCH, 0POpPMISaIach
Kak Heobs3aTenbHasa, BkAYaemas no Bbibopy. Mpu reHepupoBaHumn
ynpasAgoLWwen NporpaMmmbl Kaxaoas NCKIoYeHHasd BO3MOXHOCTb YMeHbLuana
KONMYECTBO OCHOBHOW NamsaTu, TpedbyemMoe Ang ynpasnsiolwen nporpaMmbl.
OT0 CBOWCTBO Ha3bIBANIOCh QYHKLIMOHAIbHOMV n3bupaTesibHOCThI0. Hanbonee
BaKHbIMW U3 OOMOJSIHUTESIbHBIX BO3MOXHOCTEN YNpaBAgiOLLEN NPOrpaMmbl
ABNSASIMCb BO3MOXHOCTW, OTHOCSLLMECS K PasfNYHbIM PEXUMAM MIaHUPO-
BaHWd 3ajaHui 1 ynpasseHuda 3apgadyamun. Mmenucb cnepywowue
BO3MOXHOCTM TaKOro tmna:

— CUHXPOHW3auusa 3anav;

— o4yepean 3agaHui Npu BBOLE U BbIBOAE;

— pas3Hble MeToapbl pacrpenesieHns OCHOBHOW MamsTu;

— 3awmTa OCHOBHOW NaMATH;

— BbIOOp 3a4aHuin B COOTBETCTBUM C NPUOPUTETAMMU.

Ynpasnsiowas nporpaMmma ¢ MUHUMAasIbHbIM HaO0POM BO3MOXHOCTEW
ocyLecTBAana 06blYHYO NakeTHYI0 06paboTKy 3aaaHni. DYHKLMOHMPOBAHNE
LEHTPaANbHOrO MNpoLeccopa W kKkaHajslOB BBOAa-BbiIBOAA MPU 3TOM
coBMeLlanoch. [porpamma BbiNoMHGAa cnepyowme QyHKUUn:

— oOHapyxunBana owmnbku 1 BbINOMHSMA Npoueaypbl BOCCTAHOBNEHUS;

— aBTOMaTmMyeckn obpabaTbiBana NpepbiBaHUS;

— BbINOJIHANA CTaHOAPTHbIE CEPBUCHbLIE MporpamMmbl U paboTbl C

DaHHbIMW.

MyHKTbI 3a0aHUn 06pabaTbiBaNNChb NOCIEA0BATENBHO MO OAHOM 3aJa4e
B KaXAbl/i KOHKPETHbIA MOMEHT.

[mana3oH pexrmoB paboThl ynpaBnsioLLel nporpamMmel, obecnedvsae-
Mblii HAGOPOM [AOMOSIHUTENBHBLIX BO3MOXHOCTEN, MOXHO yKa3aTb C MOMOLLbIO
OBYX KpamHuUX cnyyaeB. B nepBOM, HauMeHee CNOXHOM cny4dae, MyHKT
3aJaHuns MOr BbINOJIHATLCS NapanfiefibHO C 3a4a4ei NnepBoHa4anbHOro BBOAA
(HazoBeM ee A) 1 3agadvelt BbiBOAA pe3ynbTaToB (Ha30BeM ee B). MNMockonbky
3apa4m A v B npuHagnexar ynpasnsioLler nporpaMmmMe, OHM He COOTBETCTBYIOT
NyHKTaM 3agaHus B 00bIHHOM cMbicne. JaHHas KoHdUrypauus B OCHOBHOM
rnpenHa3Hayanach s Toro, HToObl YMEHbLUUTL 3a4ePXKKM Mexay 00padoTKow
nocnenoBaTesibHbIX MYHKTOB — 334a4M A v B BbINOMHSIOT UCKIOYUTENBHO
byHKUMKM BBOAA-BbIBOAA.

B opyrom kpanHem cnydae He 6onee n 3a4aHuini MOTN BbINONHATLCS
OJHOBPEMEHHO, NpuyeM napamMeTp N GUKCUPOBaCA B MOMEHT reHepauumn
ynpasngoowen nporpamMmmel. M3 pasninyHbix 3agaHnii MOrnv nosBAATLCS
conepHuyaroLme 3agadn. Jliobas u3 HUX Morna AMHaMUYeckn co3aathb Opy-
rve 3agayu, 1 ykasaTb X NpnopuTeTsl. Bbiyio NpeaycMoTpeHo 3anoMmHaHmne
LLenioro nyHkTa (0T 3a4aHns C CaMbiM HU3KMM NPUOPUTETOM) BO BCMOMOra-
TENbHOM NaMATh, €CNM OCHOBHas NamsaTb ucyepnaHa. NpepBaHHbIA MyHKT
BO300OHOBNACA, Kak TOJIbKO paHee 3aHdaTtasd ob6nacTb OCHOBHOW MamsaTu
CTaHOBW/IaCb CHOBA OOCTYIMHOM.

Ons Toro 4tobbl NONYYNTb HEOOXOAMMYIO OMEPALMOHHYIO CUCTEMY,
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noJsib3oBaTesNb A0/MKEH Obl onucaTbh MMeloLLLYoCcs KoHdurypauuio 3BM, 3a-
NPOCUTb HEKOTOPbIN KOMMIEKT TPAHCNSATOPOB 1 0OCY>XMBAOLLMX NPOrpamMm
M ykasdaTb, Kakue M3 AOMOJIHUTENbHbIX BO3MOXHOCTEN ynpaBnsioLwen
nporpaMMbl OH XOYeT MONy4UTb — BCE 9TU AENCTBUS OCYLUECTBASINCHL C
MOMOLLLbIO CreumanbHOro Habopa MakpokoMaHA. Mocne Toro kak 3To 6bI10
COEenaHo, Ha4yMHancs Npouecc co3naHns HEKOTOPOW MHOMBUAYaANIbHOW one-
PauUVOHHOM CUCTEMbI N3 cucTtemMHoln budbnuotekn OS/360. Takon npouecc
pasbuBancs Ha gpe cTaguu. Bo-nepBbix, accembnep aHanMaupoBan
MakpoKOMaHabl 1 GOPMUPOBaAN U3 HMUX NOTOK 3a4aHuin. Ha BTopon ctagmn ¢
NoMoOLLbIO accembnepa, pefakTopa CBSA3€el 1 CEPBUCHOM NPOrpaMMbl kaTtano-
ra cospaBanacb pe3uUAeHTHas 4acTb ynpaBAdioOWENn NporpamMmmel,
3aKa3aHHbI Habop TPaAHCNATOPOB M CEPBUCHbLIX MPOrpamMmM.

0S/360 6bina MoaynbHOW onepaunoHHoW cuctemon. OHa Obina
npegHasHavyeHa gnas paboTbl B LUMPOKOM Ananas3oHe MPUMEHEHUn 1 c
pa3Ho0bpasHbIMU KOHGUIypauusmMu annapatypsl. Cuctema 6bina “oTkpbIToin”
HEe TOJNIbKO AN paccMaTpMBaemMoro knacca GyHKUUn, HO U No3Bongna
BBOAUTb AOMOJSIHUTENbHbIE PYHKLNN.

KOHEYHOV L1e/1b10 0rnepaLmoOHHOM CUCTEMbI IBNSIETCS YBENNYEHME NPOU3-
BOAUTENIbHOCTU BCEW BbIYUCIUTENBHOW YCTAHOBKW; MPOU3BOAUTENBHOCTb
nepcoHana AOJ/KHA paccMaTpmBaTbCd Hapsay C NPOU3BOAUTENBHOCTbIO
MalmH. Xota B OS/360 Hawio oTpaxeHne MHOro crnocoboB yBennveHus
NPOU3BOANTENLHOCTU, KaXAbI U3 HUX 0ObIYHO HESIBHO Npeanonaran kanura-
JIOBJIOXEHUS B HEKOTOPYKO 4YaCTb YCTAHOBKWM. KanutanoBnoxeHms HeoOxo-
oMbl ons no6aBoYHOro obyvyeHUs mepcoHana, peanm3aumm MoBbILLEHHbIX
TpeboBaHMn K NaMATU N YBENIMYEHUSI CKOPOCTU npoueccopa. [ns HeMHormx
yCTaHOBOK MMEEeTCs BO3MOXHOCTb OonjaymMBaTth Nt0OOW NyTb, BeOywMin K
NOBbILLEHNIO MPOU3BOAUTENBLHOCTU, B BOMBLUMHCTBE Clly4aeB, TpeboBaHUS
39KOHOMMK OOYC/IOBNMBAIOT TLLATENbHO BblIOpaHHOE pPaBHOBECUE MEXAY
KannTanoBAOXeHUsaIMM 1 otpaden. MogynbHocTb OS/360 B 3HAYMTENBLHOM
CTeneHun npencTaBngana nonbITKy AaTb KaXO0M YCTAaHOBKE BO3MOXHOCTb HANTU
CBOIO TOYKY 3KOHOMMUYECKOro paBHOBECHSI.

Mpwn paspabotke OS/360 0OHOM M3 OCHOBHbLIX Lefeil ObIIo co3aaHne
YHMBEPCAJIbHOrO0 MOHMTOpPAa, NPUrogHoro U ansg paboTbl B peasibHOM
MacwTtabe BpeMeHW, U AN MyJbTUNPOrpaMMHON PaboTbl C BHELUHMMU
YCTPOMCTBaMU, U oS TPAONLIMOHHOM NakeTHom 06paboTkn. PykoBOACTBYSICh
3TOW LEeNblo, NPOEKTUPOBLLNKA PELUUN NMOCTPOUTb KOHCTPYKUMIO Gonee
YHUBEpPCAsbHYIO, MO CPaBHEHUIO C U3BECTHbIMW B TO Bpemsa. [locne
paccMOTpPEHUs OCHOBOMoOaralWwmx NOHATUA NpoekTa Mbl 06Ccyamum
anemeHTbl OS/360, KoTopble Hanbonee BaxHbl ANS MOHUMaHUS npouecca
ynpasneHusi pabotamu 1 3agadamu.

B TO Bpems cUMTanoCb, 4TO MPOMCXOXAEHNE OCHOBHbIX MPUHLUMOB
ynpaeneHnsa 3apgadamu B 0S/360 1 OCHOBHOE MOHATME 3a[auyu WO OT
nepBbIX CUCTEM YNPABIEHMS 3anacamMm, KOTOPbIE UCMOJb30BaIN TEPMUHANbI,
paboTaBlKMe B onepaTMBHOM pexume. [MoaTomMy Ons MAACTpauum aTux
NPUHUMNOB LenecoobpasHo pacCMOTPETb COOTBETCTBYIOLLUME XapakTepuc-
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TUKW 334241 yNpaBfieHNs 3arnacamMm, KOTOPYIO HYXXHO peLlaTth B ONepaTuBHOM
pexunme. Hanpumep, B cUCTEME PE3EPBUPOBAHUS MECT HA aBUANIMHUNAX
KaXKabllA 3anpoc Ha Pe3epBMPOBaHME MecTa yMeHbLUaeT 3anac CBOOOAHbIX
MECT, a OTMeHa 3anpoca yBenuymeaeT uX. [MOCKONbKy OTBET areHTy
aBMakoMnaHun O0NXeH OblTb AAaH B TeYEeHUEe HECKOJIbKUX CeKyHA,
HEBO3MOXHO HakananBaTb 3anucu Ons aanbHenwen obpabotkn. B gpyrom,
NMPOTUBOMOJIOXKHOM Ciydae, korga dannbl 00HOBASIOTCA 1 0O6pabaTtbiBalOTCA
eXeOHEeBHO WU eXeHedenbHO, UMEeeTCs BOSMOXHOCTb HakaniavMBaTb U
COPTMPOBaTb HOBblE COOOLLEHUS Nepen, BKIIIOYEHNEM X B OCHOBHOM daiin.

PaccmaTpuBas paboTy B ONepaTtvBHOM PEXUME, MOXHO CAenaTb Tpu
BaXXHbIX BbIBOA:

— Kaxaoe coobLieHme O0mKHO 06pabaThiBaTbCs Kak HE3aBMCUMAs 3a4a4a;

— TaK KaK CrpynnmMpoBaTb POACTBEHHbIE 3aNPOChl HEBO3MOXHO, Kaxaas

3ajaya TpaTUT OTHOCUTENIbHO MHOIO BPEMEHW Ha obpalleHus K
OCHOBHOMY ariny;

— cucTemMa MOXET MOJly4MTb MHOIMO HOBbIX COOOLLEHUI A0 TOro, Kak

3aBepLunTCS 3a4a4a, B KOTOPOI naeT obpaboTka CTaporo CooOLLEHMS.

OTcloga CHO, YTO HyXXHa ynpasnsiouias nporpamMmma, kotopas morna
Obl paboTaTb B YC/OBUAX OOHOBPEMEHHOIO CYLLECTBOBAHUS HECKOJIbKNX
3agad. Besaknii pas, korga HekoTopas 3agada OygeT He B COCTOSHUM
MCNONb30BaTb LLEHTPalbHbIA MPOLECCOP U3-3a 3a4epXek npu BBOAE-
BbIBOAE, Takas ynpasnsgioLLLas nporpaMmmMa SOMKHA pas3peLlnTb UCMNOb30BaTb
ero Apyrom sagade.

[pyroe BaxHoe coobpaxeHue npu paboTe B OnepaTUBHOM pexume
CBS13aHO C Pa3MEPOM U CNOXHOCTbIO TPeOYILWMXCA NporpaMmm. JLencTBuUTENb-
HO, KOJIMYECTBO KOMaH, HeoOX0AMMbIX 4 00paboTkM COOOLLEHWIA, MOXET
3aMeTHO NPeBOCX0AuTb 00beM OCHOBHOM namaTn. Kpome TOro, BbiOOp
noanporpamMm 1 NocnenoBaTeNbHOCTb BbINMOSHAEMbIX AENCTBUN 3aBUCAT OT
coaepxaHnst BXooHOro coobuleHns. HakoHew, noanporpaMmmbl, NepeHeceH-
Hbl€ B OCHOBHYIO NaMsaTb A1 00paboTKM 04HOr0 COOOLLIEHUS, MOIYT NOHAA0-
OuTbca ang obpaboTkm cnepyoLero coobueHna. Bee atn ob6cToaTenscTea
npMBOAAT K TOMY, YTO MOANPOrpaMmMbl OOSMKHbI BbI3bIBATLCS MO MMEHU BO
BpemMs cyeTa U OblTb NepemeltaeMbiMm (CMOCOOHBIMU pa3MeLlaTbcs B
NtoOOM [OOCTYNMHOM MECTe OCHOBHOW MamsTu), KpOMe TOro, XenaTteibHOo
nonb30BaTbCA €AMHCTBEHHOW KOMNuen nognporpamMmbl s HECKOJbKUX
COO0BLEHNI.

OcHoBononaratowmm aBnseTcsa ToT pakT, 4To 3agada (paboTta, KOTopyo
HY>XHO BbIMOSIHUTL HaZ, COOOLEHNEM) AOMXKHA ObITb UAEHTUPULMPYEMBIM U
KOHTPOJIMPYEMbIM 3N1EMEHTOM. HTOOLI BLINOMHUTL 3a4a4y, TPEOyeTcs HekoTopas
COBOKYMHOCTb CUCTEMHbIX PECYPCOB:

— LEHTpanbHbIl npoLeccop;

— NoAnporpamMmbi;

— MECTO B OCHOBHOI 1 BCMOMOraTeflbHON NamMaTu;

— MarucTtpanu ang nepenadm OaHHbIX BO BCMOMOraTteslbHyl0 NamsaTb

(T.e. KaHanb! N YCTPONCTBA YNpaB/iEeHUs);
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— Tanmep n gp.

Mockonbky Ha obnagaHve OOHMM PEecypCcoM MOTryT MpeTeHaoBaTb
HECKOJIbKO 3ajay, CYLLeCTBEHHOW (YHKUMEN ynpaBndloLwein nporpamMmebl
ABNSETCHA yrnpaBfieHME CUCTEMHbIMU PECYPCAMMU:

— perucrTpaums 3anpocoB Ha PEeCcypcChl;

— cornacoBaHve NPOTUBOPEYMBLIX TPeOOBAHUI;

— NPUEMJIEMOE pacnpenenieHne pecypcos.

Ha obuwyio cxemy paboTbl C MHOTMMW 3agavyamMu, NPUHATYIO NpPU
npoekTnpoBaHum ynpasnsawowen nporpammbel OS/360, CUNbHO MOBAMANNU
NPUHUMNbLI yNpaBieHnst 3agadamMu, yXe NMpoBepeHHble B cuctemax, pabo-
TaBLUMX B OnepaTtMBHOM pexmme. OgHako HET CMbICa OrpaHNYmMBaTh NOHATUE
“3apava” KOHTEKCTOM ornepaTuBHOW 06paboTKM COOoOLLEHU O 3anacax.
MoHaTMe 3agaum MOXET ObITb PacrnpocTpaHeHO Ha Oyl COBOKYMHOCTb
nencTeuin, TpedyeMblX OT BbIYUCIUTENIbHON CUCTEMbI. TakumMn OeNCTBUAMMU
MOryT ObiTb BbIMOJIHEHbI TPAHCAALNKW, HAYMCIeHne 3apaboTHOM nnaTbl UK
Xe OencTBMs No npeobpa3oBaHnio JaHHbIX.

Y1006bl Npuaatb 3aKOHYEHHOCTb 3TOM BaXHOW AN MOHUMaHUS
Ha3Ha4yeHns, coctaBa U CTPYKTYpbl coBpeMeHHbix OC Teme (NpuHLUMbI
co3paHua OS/360), npuBenem elle pa3 kpaTtkue onpeneneHns TepMNUHOB,
BBEOEHHbIX paHee.

C To4km 3peHuns ydyeta BpemeHn IBM v opraHmsdaumn ee OencTBuiA,
OCHOBHOW eauHunLEe paboTbl aBnseTcs 3agaHue. CylecTBEHHON xapakTe-
PUCTMKOWN 3afaHung 9BNFETCS ero He3aBMCUMOCTb OT OpYyrux 3agaHuin. Y
OJHOro 3a4aHnsa HeT BO3MOXHOCTU MOBAUATbL Ha Apyroe. Y nporpamMmmMmcTta
TaKkke HeT CPencTB, C MOMOLLbIO KOTOPbLIX OH MOr Obl yka3aTb, YTO OAHO
3aJaHune JOMKHO 3aBMCETh OT pesynbTaTa UM yooBleTBOPUTENBHOMO 3aBep-
LWeHus apyroro. 3agaHus ONMChIBAIOTCS C MOMOLLBIO YNPaBASOWMX NPes-
NOXEHWIA. BTN NPEASIOXKEHMS MOIYT ObITb CrPYNMNMPOBaHbI Tak, YToObl 00pa3o-
BaTb BXOAHOWM NMOTOK 3aAaHuii. nsa ynobcTBa NOTOK 3a4aHNi MOXET BKJIOYaTb
BXOOHbIE [AaHHble, OJJHAKO OCHOBHOW LIEe/Ibl0 €ro opraHm3aunm SBsSeTcs
onpegeneHve n cneuymdukauma 3agaHnin. Nockonbky 3agaHns He 3aBUCAT
Opyr OT Apyra, OTKPbITbl BCE BO3MOXHOCTU ANA NapannenbHOro mx
BbIMOJIHEHUS.

BblpaBasg COOTBETCTBYIOLLME YNPABASIOLLME MPEONOXEHNS, NONb30Ba-
TeNb MOXET pa3buTb 3afaHne Ha LWarv U rnyHKTbl 3a4aHms. Takum 00pas3om,
3aJaHne — 3TO COBOKYMHOCTb BCex paboT, CBA3aHHbLIX C COCTABMSIOWMMM
3agaHmne nyHktamu. B OS/360 nyHKTbl OTAENBbHOro 3agaHusa Obinn 069-
3aTenibHO NnocrefoBaTefibHbl — Kaxabli pa3 Mor o6pabaTbiBaTbCs TOJbKO
O0OuH NyHKT. Kpome Toro, BbINOSIHEHME NYHKTA MOI0 3aBMCETb OT YCMNELUHOro
BbIMOSIHEHNS OAHOr0 MNM HECKONbKMX NMPeawecTBYOWNX NMyHKTOB. Ecnun
3aaHHOE YC/IOBME HE BbIMOJIHEHO, pPacCMaTPMBAEMbIA MYHKT MOXET OblTb
MPOMYyLLEH.

Bcaknin pas, korga ynpasnsiowasa nporpaMmma pacno3HaeT MyHKT (B
pe3ynbTaTe aHanmM3a ynpaBnAfdloWero npeanoxXeHusa B 3a4aHuuM), OHa
obpasyeT ons Hero 3agayy. 3agjada COCTOUT YaCTUYHO WU MOJSIHOCTbIO U3

CoBpeMeHHbI M'yMaHuTapHbIii YHUBEpCUTeT

48



paboTbl, KOTOPas A0/KHA ObITb BbIMOIHEHA MO, YNpPaBlEeHNEM NPOrpamMmbl,
Ha3BaHHOW B MyHKTE 3afaHusg. JTa nporpamMma, B CBOIO O4Yepenb, MOXET
obpatnTbCs K Apyrum nporpamMmmam. Y Hee MMelTcsa AN 3TOro ABe
BO3MOXHOCTWN. BO-nepBbIX, MOXHO Bbl3BaTb HOBYIO MpPOrpaMmMy B pamkax
nepBoHayanbHOM 3agadn. Bo-BTOpbIX, MOXHO 00pa3oBaTb HOBYIO 3ajady.
3apaya co3pgaeTcs (3a UCK/IYEHMEM CMeumanbHOro crnydas HavasibHOM
NMpPOrpamMmMHON 3arpy3Kn) C MOMOLLbIO CrieunanbHon Makpokomanasl ATTACH
(OBPA30BATD). MNpn nHMUMMPOBAHMM MYHKTA 3a4aHUd MakpOKOMaHAa
ATTACH BblgaeTcsa ynpaengowen nporpaMmmon. B npouecce BbIMOMHEHUS
nyHkTa 3agaHms makpokomangsl ATTACH mMoryT ObiTb BblgaHbl MPOrpaMmon
rnonb3oBaTtend.

C TOuKM 3peHuns ynpaBnsioLLelr NporpaMmmbl, BCe 3afadyn ABASIOTCSA
HE3aBMICMMbIMU B TOM CMbICJIE, YTO OHU MOIYT BbIMNOJIHATLCHA OAHOBPEMEHHO.
OpHako mMexay 3ajadyamMu, KOTOPblE OTHOCATCS K OOHOMY 334aHui0 (OHU
OTHOCSTCH K OOHOMY U TOMY Xe MyHKTY 3aJaHus), MOryT CyLleCTBOBaTb
BHYTPEHHME 3aBMCUMOCTU, OMNpeaensieMble NOrmkon nporpamm. Ona Toro
4yTOObI Y4ECTb 3TV 3aBMCMMOCTU, B CUCTEME MPEAyCMOTPEHbI CPeACTBa, C
MOMOLLbIO KOTOPbLIX 3a4a4M OOHOrO U TOro Xe 3afgaHusg MOryT ObiTb
CUMHXPOHM3NPOBaHbI N Mepapxnyeckn yrnopsaodeHbl. B pesynbtate ogHa
3aja4a MOXET XAaTb B YKa3aHHOW TOYKE OKOHYaHWS BbIMOJHEHUSA OPYron
3aga4u. AHanorn4yHo 3agada MOXeT X4aTb 3aBepLUeHNs NoA3aaaqm (3anayu,
pacnonoXXeHHOM B epapxmm Ha ypoBeHb HXKe). Kpome Toro, 3agaya MOXeT
JMKBUAMPOBATL Noa3azady.

XoTs B NOTOKE 3a4aHunii MOXET HaxoAUTbCA MHOMO 3a4aHui, Kaxpagoe
M3 KOTOPbIX COCTOUT M3 MHOIMMX MyHKTOB, MOPOXAAOLLMX, B CBOID O4epep,
MHOro 3aga4y, TeM He MeHee, MOXHO cebe nNpencTaBUTb HECKOJIbKO
COBEPLUEHHO peasibHbIX BbIPOXAEHHbIX Crly4yaeB. Hanpumep, B cnyyae yn-
paBneHus 3anacamMmum B ONEepPaTUBHOM pPexXMMe BCE BblHUCAUTENbHbIE
cpencTsa MOryT ObiTb OTA@HbI OOHOMY 334aHUI0, COCTOSLLEMY U3 OOHOrO-
€OWNHCTBEHHOTrO NMyHKTa. B KaXablii MOMEHT BPEMEHM 3TOMY NMYHKTY 3a4aHUS
MOXET COOTBETCTBOBATb MHOIO 3a4a4, N0 OOHOM Ha kaxaoe coobuieHne. C
OPYron CTOPOHbLI, COBEPLUEHHO €CTECTBEHHO 0XuaaTb, YTO HA MHOIUX
yCTaHOBKax BCE 3a4aHUg MMEIOT MO HECKOJIbKO MYHKTOB (Hanpumep,
KOMAUAAUNSA — pefakTMpPOBaHUE CBSI3EN — BbIMOJSIHEHME), NPUYEM Ccpeau
MYHKTOB HET Takmx, KOTOPbIE MOPOXAAIT HECKOJIbKO 3a4au.

B 60/bLUMHCTBE Cy4yaeB NpPoOrpamMmbl, KOTOPbIE NPEACTOUT BbIMOJSHUTb,
1 nognexawine obpaboTke OaHHble He NpeacTaBnsioT coOoM HOBOM AN
cuctemMol nHdopmaumn. OHU yXe MMEKTCHA B CUCTEME KaK pe3ynbTaT
BbIMNOJIHEHUS MPEALIECTBYIOWMX 3a4aHni. Takme NporpaMmMbl U OAHHbIE HE
HY>XXHO 3aJaBaTb OJ19 3a4aHumsi cHoBa. BnonHe [ocTaTtovHo, 4TOoObI 3TV AaHHbIE
Oblnn Ha3BaHbl (MAEHTUDULNPOBAHbI) B YNPaBASIOWMNX NPELTOXEHUSX,
BCTaBNsSieMbIX B MOTOK 3a4aHWin Ha MECTO Takux AaHHbIX. [10TOK 3agaHui
COCTOUT M3 NOAOOHLIX YNPABAAOLWNX NPEOJIOKEHNA N NHOTAA U3 AAHHBIX,
ABNSAOLMXCA HOBbIMW 0719 CUCTEMbI. YNpPaBsioLlee npensioxeHme — 310
nepesoe npeanoxeHme kaxporo 3apgaHua 0S/360 (JOB). B Takom
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NpeasoXeHnn Morno ObiTb yKa3aHO Ha3BaHWEe 3a4aHus, YH4ETHbIA HOMep U
damunua nporpammucTta. Kpome TOro, Morsiio ObiTb ykasaHo, K KakoMy 13
KNlacCoB OTHOCUTCSH 3afaHue no CBOeMy MPUOPUTETY, MOTyT ObiTb
onpeaeneHbl pasfiMyHble YyCiOBUSA, B Cllyd4ae HEBBLIMOJIHEHUSA KOTOPbIX
crmcTemMa NponyckaeT OCTalWMECHA MYHKThI.

B 3aknioyeHne HeobxoauMmMo elle pa3 NoavepkHYTb, YTO KOHUEnuus,
nosioxeHHas B ocHoBy OS/360, cbirpana K/tO4eBylO POJib B COBPEMEHHOM
KOHLENUMN onepaunoHHbIX cuctem. VIMEHHO NO 3TOMN NpUYMHE el yaeneHo
Tak MHOrO MecTa B JaHHOWN IOHUTE.

2.1.3. 4OC - onepauuoHHas cucTtema Ansg nepcoHanbHbix ABM

MosiBNeHme n pasputne nepcoHasnbHbix ABM BbI3BaNIO HEOOXOANMOCTb
CO3[4aHUA OIS HUX OMEPALNOHHbIX CUCTEM, KOTOpble (BHavane) AOJIKHbI
OblIM COOTBETCTBOBATb MX OrpaHMYeHHbIM pecypcam. danee 6yayT
paccmaTpmBaTbCs NPUHLMMILI paboThl onepaunoHHol cuctemMbl JOC Tonbko
ona NOBM Ha 6a3e npoueccopa Intel 80x86. Takne N3BM Haubonee
pacnpocTpaHeHbl B Poccun.

OpHor n3 nepebix OC gnga NMI3BM 6bina CP/M — cuctema, paccymMTaHHas
Ha MPUMEHEHNEe B MUKPOMPOLLECCOPHbIX OBM, ncnonb3yembix B pexuvme
OOMHOYHOrO nonb3oBaTtens. B aTo cucteme yxe mmenmcb cpencrea
BeJeHuns dainos, NPoBEPKM N OOHOBIEHNS COAEPXMMOro NamMsaTn, a Takxke
cpencTBa AocTyrna K acceMbnepy U KOMNUasTopam.

MepBble MK co3paBanucb Ha 3HaHUAX U MHTepece nmbutenen. MK
pasBMBaInMCb BMECTE C Pa3BUTUEM MUKPOKOMMbIOTEPHOM TEXHONMOrMN OT
[OMaLLHUX UrpyLlek 0 cepbe3Hblx cuctem. MNMporpammHoe obecrnedeHne 1
OonepauMoOHHbIE CUCTEMbI PAa3BUBAIMCb BMECTE C KOMMbOTEpamMu. PaHHue
onepaunoHHbIE CUCTEMbI NMPEACTaBAsanM coboil HemMHorum Gonee, Yem
KOMaHaHble npoleccopbl Bencuka mnnm Mackans, KoTopble obecneymBanu
noanepXky 3bIKkOB U NPOCTOE yrnpasneHne dainamm. 3Tm cucTeMbl 0ObIHHO
OPUEHTUPOBAINCb HA KOHKPETHbIM KOMMbIOTERP U Obl/IN HECOBMECTUMbI C
apyrumun. Korga KomnbloTEPbl Ha4Yanu OPUEHTUPOBATLCHA HA MACCOBOE
NPUMeEHeHNe, onepaumoHHbIE CUCTEMbI Havann ctabunnavposaTbes. Cpeaun
Hux 66 Apple-DOS, NorthStar DOS n CP/M. Bce oHM nmenn noxoxue
XapakTePUCTUKU:

— O0OHOMpPOrpaMMHbIli OAHOMONb30BATENBCKMNIA PEXMM PabOThI;

— nogaepxka ¢annoBoro karanora;

— NoAAepPXKa MHTEPNPETATOPOB U KOMANIATOPOB A3bIKOB NPOrpaMmMu-

pPOBaHUS;

— HECOBMECTUMOCTb NMPOrpamMm 1 AaHHbIX MeXAy CUCTEMAMMU.

CP/M 6bina co3pgaHa kak oTkpbitagd OC, npegHasHavaBllascs O
nonaepXxkn cos3ganus nporpamm ans Intel, Ho ata OC He opueHTUpoBaHa
Ha Kakylo-nnmbo moaenb unu Mapky komnbtoTepoB. CP/M coctosana us:

— 6a3oBoi cuctembl BBoga-BbiBoga (BIOS);

— 6a30BOI ONCKOBOW onepaunoHHol cucTembl (BDOS);
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— KomMaHgHoro npoueccopa (CCP).

BIOS opueHTupoBaHa Ha paboTy Cc annapaTypon KommnbiloTepa u
npefgHasHavyeHa Ansg ynpasneHusa AUCnAeeM, NMPUHTEPOM U AUCKOBOW
cuctemon. lNytem HanucaHuga cooTseTcTBylowen BIOS npownssogutenn
KOMMbIOTEPOB MOIN UCMOMb30BaTb NPUEMIEMYIO 1 PA3BUTYIO ONepaLVIOHHYIO
CUCTEMY C MHOXECTBOM [AOCTYMHbIX nporpamm. bnaropaps ceoen
agantupyemoctn CP/M cTtana npomsbiwneHHbiM ctangaptoMm OC ang MK Ha
Mukponpoueccopax Intel 8080 nnn Z80.

Mukponpoueccopel 8080 1 Z80 mornv agpecoBaTth TONbKO 64K namaTw,
noatomy CP/M cTpounacb kak 0gHOMOAb30BaTENbCKAsA O4HOMNPOrpaMMHasi
OC. Bbina NnocTpoeHa 1 MHOronosib3oBatensckas Bepcud, HaspaHHaa MP/M,
HO OHa He Mnosb3oBanacb MNOMYNSPHOCTLID, B OCHOBHOM M3-32 MEeAJIEHHOW
paboTbl (8080 He o4yeHb ObLICTPLIM nMpoueccop), n notomy, 4to MK He
0CcoB€eHHO NoAXoaaT A MHOromnosb30BaTeNbCkol paboTshl.

Hanbonbwee KonNM4ecTBO Mosib3oBaTesneli B Mmpe 0e3yClIOBHO
1MCcnonb30Basio 1 ewe ncnonblyet cuctemy JOC — cokpalleHne ot AnckoBown
OnepaumnoHHolr CUCTeMbI, NO3TOMY Mbl yaAensem el ocoboe BHUMaHME.

DOC, ynpaBngiouwas paboton MNOBM, asnaetca agantaumen OC,
CO30aHHOWM ang mncnonb3oBaHus Ha 8086, n 3ameTHO noxoxen Ha CP/M.
Microsoft kynuna ee y co3garens, a IBM kynuna nuuensunio y Microsoft. I0C
COCTOUT U3 Tpex Moaynen, cxoxumx no ¢epyHkumam ¢ BDOS, CCP n BIOS B
CP/M, a nonb30oBaTenbCKnii MHTEPdENC NOYTU UOEHTUYEH NCNONb3YEMOMY
B CP/M.

Y 10C nosiBnsitoTCs AONOSHUTENbHBbIE BO3MOXHOCTU, Takue, Kak KaHasbl,
dunbTPbI, NepeHa3Ha4YeHre BBOAA-BbIBOAA, NOMeTKa daiifioB BPEMEHEM U
0aTon 1 nepapxmyeckas CTpyktypa ¢annoBoro katasnaora.

MepBble KomMnbiloTepbl IBM PC 6bi1M 04eHb MOXOXW Ha CBOUX
npeaLwecTBEHHNKOB ¢ MukponpoLleccopamu 8080 1 Z80 — y Hux 6bino 64K
namaTtu, ¢nonnu-gucku u npoueccop. OgHo3lapmavyHaa OOC 6Gbina
nooxonduwen n agekBaTtHom 3TUM KoMMbioTepam, HO PC umenu tpwu
APXUTEKTYPHbIE OCOOEHHOCTU, NMpeaHa3HauYeHHble AONS paclIMpeHUs.
Mukponpoueccop 8088 mnmen:

— agpecyemyto 0o 1M namaTtsb;

— BEKTOPHYIO CUCTEMY MpPepPbIBAHNIRA;

— knasunatypa n gucnnen IBM PC aBnanncb COCTaBHOM 4acCTblO
KOMMblOTEPA, B OTAMYME OT BUAEOTEPMUHASNIOB, MPUCOEOMNHEHHbIX
yepes nocnenoBaTesibHbIA NoPT.

B muHumansHom BapuaHTe OC coctomT na Tpex ¢pannos: MSDOS.SYS,
10.SYS n COMMAND.COM. lMNepBble gga daina MMetoT aTprubyThl “CKPbITHLIN”,
“CUCTEMHbLIN” N HE BbICBEYMBAIOTCH HA 3KpaHe B 0ObIYHHOM PEXMME.

dann MSDOS conepXxut nporpammsbl, peanmaylouwme GyHKLUN
onepaumoHHoi cuctemsbl. B daine 10.SYS copepxatcs nporpamMmmbl 0OMeHa
MHOPMaLMEN C BHEWHUMWU ycTponcTeamu. lMocnegHunin ns ¢amnnos —
COMMAND.COM - uHTepnpeTaTtop KOMaHA. VIMEHHO OH nmpuHumaeT
MHGOPMaLMIO C KaBmaTypbl U pacwndpoBbIBAET €e CMbIC. [JaHHble Tpu
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danna no3eonalT paboTaTb C OrpaHMYEHHbIM NOOMHOXECTBOM KOMaHL,
JOC — BHYTPEHHUMU KOMaHOAMMN.

Bce komanabl JOC penarca Ha gse rpynnbl — BHYTPEHHME N BHELLHKE.
BHelwHMe KoMaHObl npeacTaBnsioT cobon oTaeNbHble dainbl, KOTOpble
MOXHO CTUPaTb, KONMPOBaTb U T. N. Takmm obpazom, JOC ana nonb3oBartens —
3TO0 54P0 13 TPEx pariioB rMIoC 060s104Ka U3 Pari/ioB BHELLIHUX KOMaH/ .

B aTor ob6onoyke ecTb elle OAUH C/ON — ApanBepbl YCTPOWCTB.
[paiBepom Has3bIBaeTCs crneumanbHaa nporpamma, npegHasHadyeHHas oss
obcnyxuBaHns BHellHero ycTpolictea. CaMo cylLlecTBOBaHME OpanBepoB
CBSI3aHO C HalM4YMEM Pa3INYHbIX TUMOB annapaTHbIX KOMMOHEHTOB,
HanNpMMep 9KPaHOB PA3/IMYHOrO TUMA U C Pas/iMyHbIM pPa3peLLlEHneM.

JanbHellee pa3sutne 0607104E€4YHOro NpUHLMNA NOCTPOEHUS onepa-
LLMOHHbIX CUCTEM MOPOAUIIO NOHATUE ONEepPaLMOHHON 0060/104KN, T.€. CUCTEM-
HOW cpeabl OTKPbLITOro TUMa, COCTaB KOTOPOWM MOXHO JIerkO AOMNOSIHUTbL HE00-
XOANMbBIMK MONb30BATENO NMPUKIAAHbIMU U CEPBUCHLIMU NPOrpaMmmMamMu.

OnepaTtneHoe 3anomuHatowee YcTponcto (O3Y) — BHYTPEHHNASA NaMsThb,
B KOTOPOW copgepxatcs ornepaunoHHas cuctema, KoAbl UCMOSHAEMOM
nporpamMmbl U OaHHble. B paHHUX Moaensx nepcoHasibHbIX KOMMbIOTEPOB
pas3Mep agpecyemMon namMaTun, T. e. HanboibLumii pa3mep O3Y, ¢ KOTOPbIM MOXET
paboTtatb npoueccop, coctanan 640K. O6Lwas cTpykTypa aapecyemMoro
npocTpaHcTBa Obina crenyoLLei:

256K - MN3Y cnyxebHasa namaTb;

128K — akpaHHasa namsThb;

640K — O3Y, namatb ana JOC v nonb3oBaTeny;

MUTOro obLKiN pasmep agpecyemMoro npocTpaHcTea namat — 1M.

PaccMoTpum, 4TO MPOUCXOAUT B OMEpPaLMOHHON cpeae nocne
BKJTIOYEHUNSA MUTAHUS.

Brauane aktusBmpyetca basosaa Cuctema Beoga-BbiBoga (BIOS),
KOTOpas XpaHMTCs (NpoLunTa) B ONpeaesieHHOM y4acTKe NOCTOSHHOW NaMsaTu
(M3Y). BIOS BbLINONHAET KOMMAEKC NpOorpaMm HavyasbHOrO TECTUPOBaHUS
KommbioTepa. Ha akpaHe 3TOT MpoLece, Kak MpaBuao, OTpaxaeTca B BUOE
BO3pacTaloLler nocnenoBaTenbHOCTU Uudp, 03HaYaLWMUX KOINYECTBO
Knno6anT npoBepeHHon namaTn. OTpabdoTa, TECTUPYIOLLAA cUcTeMa OOKHA
nepepaTb ynpaBjiieHne coOOCTBEHHO OMepaLMOHHON CUCTEME.

Ina aToro Hago 3arpy3nTb dannbl onepaunoHHon cuctembl. B J0OC
ObINO NPeaycMOTPEeHO cornaweHne — ¢ainbl onepaumoHHO CUCTEMBbI
Bcerna 6epyTtca ¢ amcka A, a ecnu B AnckoBoae A HeT ANCKETbl, To daiinbl
oyayT umMtatbca ¢ aucka C. HeoGxoammMocTb Takoro cornailieHus Bbi3BaHa
TEM, 4YTO B CJly4ae Kakor-nnbo HeucrnpaBHOCTU Ha XECTKOM AMCKE MOXHO
3anyCTUTb OMEPaLMOHHYIO CUCTEMY C OUCKETbl U NMPOBEPUTb MPUYUHY
HeucnpaBHOCTU. Bnpoyem, nmeeTcs BO3MOXHOCTb HACTPOMKM KOHPUrypa-
UMK nocnemoBaTeslbHOCTM OOpalleHUs K BHELWIHUM YyCTpoOWcTBaM npwu
3arpy3ke CUCTEMBbI.

DOC, nonyyus ynpaeneHue, nwet dann CONFIG.SYS, koTopbiii copgepxmnt
MHOPpMaUMIO O gpanBepax YCTPOWCTB W, 3arpy3msB gpanBepbl nosayyvaeT
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cucTemMy HyXHol KoHpurypaummn. 3atem LOC 3arpyxaeT KOMaHOHbIN
npoueccop COMMAND.COM.

KomangHbein npoueccop mnwet dann AUTOEXEC. BAT n BbinonHsaeT
KOMaHAbl 3Toro ¢danna. llocne 4yero KOMaHLHbIA MpoLEecCcCop BbloaeT
noackasky JOC n xaeT komaHay nonb3oBaTens.

2.1.4. Cuctema npepbiBaHU NepcoHasibHbix OBM

B nepcoHanbHbix 9BM umetoTca Gonee AByx COTEH NMpepbiBaHWUN,
KOTOpble 06pa3yldT CUCTEMY NpepbIBaHUM — KOMMJIEKC TEXHUYECKUX W
nporpamMMHbIX cpencTB, obecnedymBalWnMXx BO3MOXHOCTb NMPepbiBaTb
BbIMOJIHEHME MPOrpamMmmbl MPU NOCTYMAEHUN BHELWHUX UAN BHYTPEHHUX
CUIHANI0B NPepbIBAHNSA U MPOAOIKNTL BbINOJIHEHUE MPEPBAHHOM MPOrpaMmmsbl
OT TOYKM NpepbiBaHUs nocne 06paboTky CUrHaANOB MpPepbIiBaHMS.

MpuknagHblie nporpamMmsbl, NpeaHasHavYeHHble 419 peLIeHNs 3aaa4un
WM Knacca 3agady B onpenesneHHon obnactn NpuMeHeHus cuctem obpa-
OOTKM JAHHbIX, NCNONb3YIOT NPEPbIBAHUS, HTOObI NOMYYNTb AOCTYMN K CUCTEM-
HbIM pecypcaM. Nony4mB curHan NpepbiBaHWs, MPOLECCOP BbINOHSAET onepa-
LIMIO, COCTOSILLYIO B PpEerucTpaumm COCTOSAHUS npoLeccopa, npealecTtsoBas-
Lero npepbiBaHUIO, U YCTaHOBJIEHUM HOBOIO COCTOSHMA. lMpepbiBaHue —
3TO peakuus npoLeccopa Ha HEKOTOPOE YCoBME, KOTOPOE BO3HUKII0 B NPO-
LLeCCe UM BOBHE €ro 1 no3eossieT 06paboTaTb BO3HUKLLEE YC/IOBUE Che-
umanbHOM NporpamMmon, 4Tobbl 3aTEM BEPHYTLCS K MPEepPBaHHOM NporpamMmme.

MmetoTca cneaylowme OCHOBHbIE BUAbI MPEPbLIBAHUN:

npepbiBaHMe BBOAA-BbIBOAA — BHELUHEE MpepbiBaHWe, UHULMMpYe-
MOe yCTponcTBamMu BBOLA-BbiBOAA MPU U3MEHEHUN UX COCTOSHUS,
HanpuMep, 3aBepLUeHne ornepawmm BBOAa-BbIBOAA, olwmbka BBOAA-BLIBOAA,
rOTOBHOCTb annapartypbl;

npepbiBaHue NO 3awuTe namMsaTM — NPorpamMMHOE rMpepbiBaHUE,
obycnoBneHHoe NonbITKOM 006paTUTLCS K AaHHbIM, pa3MeLLLeHHbIM B 06n1acTu
namMmaTty, HeOOCTYNHOW OAHHOM MpOorpamme;

npepbiBaHue no c60i0 — OANH U3 TUMOB NPEepPbIBaHUI, BO3HUKAIOLWWIA
npu NOSIBIEHUM CUrHana OT CxXeM KOHTpona OBM, ecnu paspsn mMacku
KOHTPONA MaLUWHblI paBeH eaviHULE;

v ap.

Kaxabin TN npepbiBaHUg obnagaeT onpeneneHHbiM NpuopuTeToM —
XapakTepucTukKon, ONpeaensiouen ero npaea Ha npenocTtaBieHne
pecypcos. MpuoputeT npepbiBaHUA — 3TO YMCIIOBOE 3HA4YeHMe (paHr),
npunmnceLIBaeMoe NpepbIBaHUIO onpeneneHHoro tuna. Npu ogHOBPEMEHHOM
NMOCTYMJIEHUN HECKOJbKMX MpepbiBaHMN 0OCNyXMBaeTCs NMpepbiBaHME C
6onbWKM NpuopuTeTomM. B npuHumne, npepbiBaHUS — 3TO FOTOBbIE
npoLenypbl, KOTOPbIE BbI3bIBAOTCS AJ19 BbIMNOSIHEHUS ONpeaesieHHON 3aaayn
yrpagsfieHust npoLeccaMmn B CUCTEME.

B MNM3BM (tnna IBM PC) pasnuyHble npepbiBaHns nMeoT Homepa oT 0
0o Oxff (wecTHaguaTUpPUYHOE YMCNO). HEKOTOPbLIE U3 HUX OnpeneneHbl Ans
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MCMONb30BaHMs npoueccopoM. Hanpumep, npepbiBaHne 0 BO3HMKAET npu
neneHnn Ha 0. Opyrue onpepeneHbl ang BbidoBa ¢yHkumin BIOS, Tpetbn —
ons ncnonb3doBaHua JOC. Ong kaxaoro U3 9Tux TPEX apXUTEKTYPHbIX CII0EB
onpegeneH ceo Habop npepbiBaHuii. OCcTaBLUIMECS NPEPbLIBAHUS OOCTYMHbI
ON9 NCNONb30BaHUA NPUKNaAHbLIMKM nNporpamMmmMmamMm M nporpammMmamm
0b6CNy>XnBaHNS YCTPOMCTB.

Kaxpoe npepbiBaHME MPeAcTaBleHO B NaMATU YeTblpexOanTHbIM
3HaYeHUeM agpeca, KOTOpOe Ha3biBAlOT BEKTOPOM. OTU 3HAYEHUSA
pacnonaratTca B namMaTtu co cMmeweHnamm ot 0 go Ox3ff. Mpun npepbiBaHUN
COAEPXNMOE PerncTpa Npu3HakoB 1 YeTbipexbanTHbIN aapec BbINOSHAEMON
KOMaHabl COXpaHalTCsa B cTeke. llocne aToro npepbiBaHMa 3anpeLlaroTcs,
M Ha4YMHaET BbIMOJHATLCA MporpaMmMa C agpeca, COOTBETCTBYIOLLENO
npoucuwealemy npepbiBaHnio. 3Ta nporpaMma [oJIXHa COXPaHUTb
MCNONb3yEMbIE € PErucTpbl BbIMOJHUTL CBOK 3a4ayvy, BOCCTAHOBUTb
3HAYEHUS PErncTpPOB, U BbINOMHUTL KOMaHAy BO3BpaTta M3 NpepbiBAHUS,
KOTOpas BOCCTaHaBAMBaeT afpec nNpepBaHHOW NpOrpamMmbl U PErncTp
MPU3HaKOB, Tak YTO NPepBaHHasa NporpaMmmMa NPoAOIXUT CBOE BbIMOSIHEHNE
C TOro MecTa, rae 6bina npepeaHa.

AnnapaTHble NPEpPbIBAHMS BbI3bIBAIOTCHA COObITUAMN, GU3NYECKN CBA3AH-
HbIMM B annapaTtype ¢ COOTBETCTBYIOLLMMM BEKTOPaMU NpepbiBaHUi. Hanpu-
Mep, KnaBmaTypa cBa3aHa C npepbiBaHMeM 9. HaxaTtne knaBulln Bbi3bIBAET
npepbIBaHWE BbIMOJHAEMONM NPOrpamMMmel, Kak O6bl10 ONMCaHO BbILLE, U Nepe-
XO0A4, N0 agpecy, HaxXoAsLWeMYCs B BEKTOPE NMpepbiBaHNS, COOTBETCTBYIOLLLEMY
npepbiBaHnio 9. B namMaTn 3TOT BEKTOP HaxoamTca no agpecy 0x24.

[MporpaMmMHbIe MpepbIBaHUSA NPOUCXOOAT NPU BbIMOMHEHUN B TEKYLLEN
nporpamme komMmaHabl INT ¢ HOMepOM rnpepbiBaHUA B Ka4eCTBe OonepaHaa.
B OCTanbHOM HET HMKAKOWM pasHuubl MeXAy MPOorpaMMHbIM KU annapaTHbIM
npepbiBaHNEM.

Ona ynpasneHusa BbinosHeHnem nporpamm B JOC ucnonb3yercs
Program Segment Prefix (PSP). PSP - 3T0 ynpasnswowaa obnactb B 256
6anT, KOoTOpas CTPOUTCHA B NamsaTVM B Hayasne Kaxaon nporpammbl. OHa
COOEPXUT pasnunyHble nons, ucnonbdyemble JOC gna ynpaBneHusa
BbIMOMHEHNEM MporpamMmebl. MNMpruBeaem coaoepXaHne HEeKOTOPbIX N3 9TUX
nonen:

1) CermMeHTHbIV aapec BeEpPXHEN rpaHuupbl namatu. Npu BbIMONHEHUN
nporpammbl JOC BbiAeNseT el y4acToK NamMsaTu, B KOTOPbIA nNporpamMmma
3arpyxaeTcsl. 970 Nnose CoaepPXUT CErMEHTHbIN aapec KOHLA 3TOro yyactka
namsaTu.

2) Agpec obpaboTumnka 3aBeplueHus. [pu BbIMONHEHUN MPOrpaMMmbl
DOC 3anomuHaEeT TekyLlee cogepxaHue BekTopa npepbiBaHns 0x22 B 3TOM
none. MNocne 3aBepweHnsa nporpammbl JOC BOCCTaHaABNMBAET 3HAYEHME,
ncnonb3ys 3710 none. Bektop npepbiBaHua 0x22 ykasbiBaeT HA CUMCTEMHBbIW
06paboTUMK 3aBEpLUEHUS NPOrpamm.

3) CermeHTHbI agpec PSP pogutens. Jliob6as nporpamMmma BbINOJIHAETCSH
B pe3ysibTate obpalleHuns apyroi nporpaMmmel K JOC. O6bIYHO NporpamMmmoit-
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oTUOM ABNsieTCs komaHaHbIv npoueccop JOC (COMMAND.COM), xoTa niobas
nporpammMa MoxeT ObITb poauTenem nobdo apyroi. 3to nosne B PSP cooepxut
CerMeHTHbI agpec PSP nporpammbl-oTua. Y KOMaHOHOMO npoueccopa HeT
“oTua”, nosTomy 910 None B PSP komaHOHOro npoueccopa CoaepXuT
CEerMeHTHbIN agpec cobcTBeHHOro PSP, 4To ABNsSieTCs ykadaTenem Ha CamMoro
cebs.

4) Tabnuua ykazartenen ¢gannoB. 3To nose npencraesngeT cobon mac-
CUB, KaX[blil 3/IEMEHT KOTOPOro NpeacTaBngdeT ykaszaTenb ¢panna. [pu oTkpbl-
Tnn danna B nporpamme JOC Bo3BpalLaeT B nporpamMmmMy Homep danna ons
1Ccnosb3oBaHus npu obpatweHun Kk JOC ana 3anucu B dann n YteHns m3
Hero. 3T Homepa pannos — Homepa 6anT B Tabnuue ykasatenen daiinos,
a 3/IEMEHTbI 3TOM Tabnnupbl XPaHAT 3HAYEHUS, YKa3blBalOLLME HA COOTBETCT-
BYIOLLYIO (palifly CTPYKTYPY B CUCTEMHbIX Tabnuvuax ynpaeneHus gannamm.

5) CermeHTHbIN agpec 0611acTM CUCTEMHbIX NapamMeTpoB. ITO none
COOEPXUT CErMeHTHbIN aapec 06MacTU CUCTEMHbLIX NapamMeTpos,
cospasaemoii AOC ona BbinonHsgemMon nporpaMmmbl. O6nacTb CUCTEMHbIX
rnapameTpoB — 3TO BbIAENEHHbI 3a4a4e y4acToK NamsaTh, KOTOPbIA MOXET
OblTb OCBOOOXOEH, ECNM 3HAYEHUS MApPaMETPOB HE UCMOJIb3YIOTCS.

6) Agpec cteka Ha Bpems Bbi3oBa pyHkumm JOC. B ato none OOC
3anncbiBaeT 3HAYEHUS PErucTpoB CerMeHTa CTeka M ykasaTens creka
TEeKyLLlen nporpamMmbl Npu Bbi3oBe M3 nporpammbl dyHkumm JOC. 3atem
0OC nepeknioyaeTcs Ha CBOW COOCTBEHHbI cTek. [Nepen BO3BpaTtoM B
BbI3BaBLUYyto nporpammy JOC ncnonb3yeTt 3Tn 3HaYeHUS 019 BOCCTAHOBIEHUS
3HAYeHUs 3TUX PEruCTPOB.

Y kaxngon nporpammbl ectb cBont PSP. Ho IOC n3BecTeH ToNbko OAuvH
PSP - Haxopgswumncsa nepepn nporpammon, 3anyleHHOW MocrenHen.
Mporpamma B JOC MOXeT NopoXAaTb BbINOHEHME APYrOM NPOrpamMmel, u
nporpamMmmbl-4eTy MOryT Hacnegosatb 3HadeHus u3 PSP “otua”, Ho OOC
3HaeT ToJIbko 00 OAHOV aKTUBHOM 3aaaye 1 Tosibko 06 ogHoM PSP.

MporpaMmma MOXeT OTKPbITb HECKONbKO dannoB ogHoBpeMeHHo. C
KaxabiM ¢dannioM accounmmpyeTcs ykasaTesb, SBASIOWMNACA 31eMEHTOM
maccuea B PSP. K dainam nporpamma obpataeTcs no Homepam ykasatens
B MacCuBe, a B 3/IEMEHTE MACCMBa C TakMM HOMEPOM XPaHUTCS CCblfika Ha
COOTBETCTBYIOLLYIO CTPYKTYPY B CUCTEMHbIX Tabnmuax ynpaenaeHus gannamm.

PSP aktmBHO mMcnonb3yeTcs Npu opraHn3aumn pexvrmMa MHOrosanad-
HOCTW.

2.1.5. PexxuMm MHoOrosaga4yHocTu

MepBoHavaneHo JOC 6bina caenaHa ons nooaepXku paboTbl TONLKO
oaHomn 3apayn. A0C opraHn3dyeT 3arpy3Ky 1 BbINMOSIHEHME 3a4a4 U BbINOJHAET
3anpochl Ha BBOA-BbIBOA. OHa ynpaBnseT AUCKOBbIMM KaTtanoramu u
dannamn, paboTaeT C CUCTEMHbBIMU Yacamu, BbIBOOWUT OAHHbIE HaA Mevathb,
KOHCOJ/Ib U BO3BpaLlaeT nporpamMmmMe CUMBOJIbI, BBEOEHHbIE C KlaBMaTypbl.
0OC - 370 B CyLLHOCTW cepBep, 00CyX1BaOLLNI nepapxmieckyto ¢pannoByto
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CUCTEMY U YCTPOMNCTBA, OPUEHTUPOBaHHbIE Ha 3anucbk. JOC obecneymBaeT
OJHOMY MOJIb30BATESO BbINOJIHEHME 0AHOM 3aga4n. M ¢ atoin cnyxobon 40C
crnpasnseTcs.

Mocne nepsoHaydanbHoOM 3arpy3km JOC namatb pasdmepom B 640K,
nmetowascsa B NM3BM, pacnpeneneHa cneaywowmm obpa3om:

— namaTtb ¢ agpecamu ot 0 oo 0x400 3ape3epBupoOBaHa A1 BEKTOPOB

npepbiBaHUN;

— 3a HUMK cnenyeT nporpamma OOC;

— 3aTeM mayT gparBepbl YCTPOMCTB, 3arpyXxeHHble Bmecte ¢ OC,
HanpuMep, Npu NCNOJIb30BaHUX BUPTYaNbHOIO AMCKa Unn gparisepa
TepmMmuHana ANSI, nporpamMmmbl 3TUX ApanBepoB pacnonaratTcs nocne
n0C;

— nocne gpamBepoB MOET pe3naeHTHas 4acTb KOMaHAHOro npoLuecco-
pa; 5

— HEpe3nAeHTHad 4acTb HAaxXxOAUTCH MNOCNe Pe3naeHTHOW 4acTu
KOMaHOHOro npoteccopa.

3anyueHHasa nonb3oBaTenemM M3 KOMaHOHOW CTPOKM, Mporpamma
3arpy>aeTcs B HEPE3UOEHTHYIO YacTb, B KOHLLE KOTOPOI HaxoamTcs o6nacTb
HEepe3naEeHTHOMW 4YacTu KOMaHAHOro npoueccopa. lNonb3oBartenbckas
nporpamMma MoXeT UCMoJIb30BaTh 3Ty 0b6nacTb. B aToM cnyyae pe3naeHTHas
4yacTb KOMaHOHOro mnpoueccopa NOArpyxaeT HEPE3UAEHTHYIO nocne
OKOHYaHMS NpPorpamMmbi.

Mocne 3arpy3km KOMaHAHbIM MPOLLECCOPOM MPOorpamMmbl OHa HaYMHaET
BbIMONHATLCA. [Mpu HeobxoammocTu obpauweHusa k AOC, Hanpumep aong
BbIMONIHEHUS onepauun ¢ dannom, Bbi3oB JOC ocyuiecTBngercs
NPOrpaMMHbIM MPEPbLIBAHMEM C Mepefadvent napamMeTpoB 4Yepesd pPerncTpbl.
B 3aBucumocTtn oT napameTtpoB JOC BbINOAHAET OAHY U3 CBOUX (PYHKLMNA.
BoizBaBwaga AOC nporpamMmma HaxoguTCd B COCTOAHUU OXUAAHUS.
Peaynbtatbl dyHkumin OC Bo3BpaLLalOTCa B pErncTpax.

Takas nocnegoBaTeflbHOCTb COObITUIA ONMCbIBAET PaboTy TUMUYHOW
onHo3zapga4yHor OC. PaHHume Bepcun OC He obecnevmnBany ogHOBPEMEHHOe
HaxoXOeHre B NamMsaATU U BbIMOJIHEHWE MOJIb30BATENbCKUX NPOrpamMmm mUnu
nopnepxaHve nHpopmaumm o 6onee 4eM OAHOW 3agavye B NamsaTw.
EOVHCTBEHHLIVM METOA caenatb HECKONbKO 3adady akTMBHbIMW B NMaMATU —
0dOPMUTb HECKOJNIbKO 3a4a4 Kak nporpamMmbl 06paboTkn npepbiBaHui. Ons
OOC atn nporpammbl 6yayT BbIrnaaeTb kak ISR-nporpamMmmbl (MporpaMmmbi
06paboTkM npepbiBaHW), NoAAepXUBaOLMEe BbINO/IHEHME €ONHCTBEHHOMN
3apgauun. B JOC 3agaye paspeluanocb NopoxaaTb NOAYMHEHHYIO Noa3aaayy,
HO TOJIbKO OfHa M3 HUX MOXET OblTb aKTMBHOM B TeKyLLee Bpems. naBHas
3apaya OyneT 6e3mencTBOBaThL, MOKa HE 3aBepLUMTCS Noa3azaya.

B nepBbix Bepcuax JOC 6bino ogHo ucknoveHmne. Cospatenu 4OC
Bktoumnm B coctae JOC nporpammy nedatv CO CAYJUMHIOM MO MMEHU
PRINT.COM. CnynuHr — 370 CNnoBO, O3Hayvawuwee “OO4HOBpPEMEHHOe
onepaTtuBHOE BbINOSIHEHME NepndepuniiHbIX onepaumin”. CnynvHr npy nevyaTtun
NO3BONGET neyaTtatb ¢ann, B TO BPeEMS KaK MONb30BaTENb BbIMNOJHAET Ha
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KOMMbIOTEPE OPYrylo 3aaa4y, A KOTopon He TpebyeTtcs npuHtep. PRINT.COM
ABNFETCA PE3NAEHTHOW MPOrpamMmon, ocTaloLwencd B namMaTm, nognepxm-
BalOLWEN o4Yepenb 3arnpoCOoB Ha MnevyaTb, M nedaTalowen 3agaHHble ¢dainsbl.
OOoHOBPEMEHHO C 9TUM BO3MOXHOCTWM komnbioTepa n JOC ocTatoTcd
OOCTYyMNHbIMM Nofnb3oBaTento. Hannyne nporpammbl, YMTaOLWEN ANCKOBbIE
dannbl, yuTaowen n 3anncobiBalowen B darin o4epenm Ha nedatb u
nepeBoAsdLLEN CTPaHULbI HA MPUHTEPE, NMOKa NOMb30BaTENb AeNaeT 4To-
HMOYOb elle, NO3BONSAN NPEANoNoXuTb, 4To B JOC peannadyeTtcsa HekoTopas
MyJbTU3a4a4HOCTb 6e3 0ObSICHEHMS, Kak 3TO AenaeTcs.

OTO NPeanosioXeHMe U NbiITNIMBASA HAaTypa MOKOJIEHUS X3KKEPOB,
KOHEYHO, NoATankmBann K OTKpbITMIO BO3MOXHocTen JOC no orpaHMYeHHOM
MYibTU3a4a4HOCTMN. HekoTopoe BpeMs KJo4YM He yaaBanocb nogobparsb;
3aTeM Te, KTO MOHAS TEXHUKY HanucaHug OYHKLUMOHANbHO MOJIHbIX
pe3vaeHTHbIX (TSR) nporpamMm, XpaHunn CEKpPeT, Tak Kak OHM NpoAaBaniu
3Tn nporpamMmbl. HO oCcTanbHble, 0OQHAKO, Haydanu “B3namMbiBatbh” yyxue
nporpamMmbl 1 OTKPbIIN CEKPET.

PexXxnmMbl MHOro3aga4yHoOCTM B MOJIHOW Mepe Obln peanvM3oBaHbl B
crnenyowmx nokoneHnsax onepaumoHHbix cnctem — UNIX, Windows n ap.

B OCHOBe pexuma BbIMOJIHEHUS HECKONbKMX 3ada4y OAHOBPEMEHHO
MOXEeT fexaTb OAMH U3 ABYX Cleaytolwmx crnocobos:

— MCMNOJIb30BaHME MEXaHU3Ma NEPNOANYECKMNX NPEPbIBAHUN, KOTOPbLIE

1 6yayT OCYLLECTBNATL NEPEK/IOYEHNE BhINMOHAEMbIX 3a4aY;

— UCMNONb30BaHME MNporpamMmMmbl, KOTopas cama OyoeT mepenaBaTtb
KOHTPOJIb MpoLeccaM 4epes3 AOCTAaTOYHO PEerynspHbie MHTepBasbl
BPEMEHMU.

O nepBom crnocobe, 06bIYHO Ha3bIBAEMOM MHOM0334a4HbIM PEXVMOM

C BbITECHSIOWMMN 3anadaMu, TOBOPSAT MHOrAa, kKak o6 MCTUHHOM
MYJIbTUMPOrPaMMMpPOBaHNI, MOCKOJbKY Takasi cuctema bynet paboTaTb Aaxe,
€C/IN NPOLECCHI BbIMNOMHAIOT OYEHb AJIMHHbIE Onepaunun Unnu NpoucCxoaaT
ownobkn Tuna GeckOHeYHOro 3auuknmeaHusa. BTopor cnocob, KOTopbli
Ha3bIBAIOT COBMECTHbIM MYJIbTUMPOrpaMMupoBaHueM, aBngeTca bonee
3O @PEKTMBHBIM MO ABYM MPUYNHAM:

— 3a[a4a NepekoyYeHns NPoLLECCOB CTAHOBUTCS HEMHOIO MPOLLE;

— MaJsloBEepPOSATHO, 4TOObI MPOLLECCHI TPaTWUIM CBOK YacTb PECYPCOB
npoueccopa Ha XON0CTble LUMKIbl, OXUaas BBOA.

B nio6bom cnydvae, 4em meHblue BpemeHn OC pacxoayeT Ha nepeknioye-

HME MPOLECCOB, TeM OOMblLIE BPEMEHM OHA MOXET AaTb NPUKNALHOM
nporpamMme. YTo0Obl BbINOMHUTL NEPEKSIOYEHNEe ABYX MPOLLECCOB, CUCTEMA C
BbITECHEHMEM [LOJIKHA COXPaHWUTb BCE PErncTpbl npoueccopa nns
BbITECHSEMOW 33a4a4M 1 3arpy3uTb BCE XpPaHMMbIE PErucTpbl npoueccopa
BblTeCcHsiloLLelr nporpaMMbl. COBMECTHasi CUCTEMa MOXET UCKITIOYUTb NPOLLECC
C COXpaHEHWEM U Mepe3anncbio HEKOTOPbLIX PEMMCTPOB (MPOrpaMMHbIX,
CTEKOBbIX yKa3aTteniein), NOCKOMbKy onepauusa nepektoyeHnsa KOHTeKcTa
CKpbIBAeTCHd B 3TOM Cllydae 3a onepaumer BBOAA-BbIBOAA, W 334a4u, Kak
nMpaBuIO, HE XAOYT 3HAYEHN PEruCTPOB.
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Mooxon K peanusauumn COBMECTHOrO MyJibTUMPOrPaMMUpPOBaHUs, NPU
KOTOPOM MEpPEK/II0YEHNE KOHTEKCTA CBOAUTCS K MPOCTOMY Mepenpucean-
BaHUIO ykasaTtenewn u Bbl30Be (GYHKLUMA, OCHOBAH Ha UAEE KOHEYHbIX
aBTomartos (finite-state machines — FSM). Bnarogaps maneHbknum pasmepam
n adpdekTneHocTU, FSM LLIMPOKO MCMONb3YyOTCa ANsg B3aUMOOENCTBUS, B
KOHTpOepax, Ais caMmor pasHoobpasHor TeKCTOBOM 06paboTku. OHM TOHHO
KOOVIPYIOT COCTOSIHME CUCTEMbI U MepexoAbl COCTOSIHUIA Takum 06pasom,
4YTO 3HAYMTESIbHO 0ONIerYyaeT KOHTPOJIb CUCTEMBI.

OcHoBHasa ngesa FSM cocTouT B TOM, 4TO CMCTEMA HAaxoauTCs BCeraa
B OOHOM N3 HECKOJIbKMX (DUKCUPOBAHHbLIX COCTOAHUN. Kaxaooe coCcTodHue
obpabaTbiBaeTCs HacTbio NPOrpamMmbl, OTBEYAIOLLEN 3a OpraHn3aLMio BbIBOAA
(B 3aBMCUMOCTN OT COCTOSIHUSA) U (UNN) 32 USBMEHEHME COCTOSHUS npoLecca
npw BBOZE.

CocTosiHME HEODOXOAMMO N3MEHATL TOraa, Koraa o6paboTYMK TEKYLLErO
COCTOSIHUSI 3aBepLLAET CBOIO paboTy 1 BO3BpaLLaeT KOHTpob FSM, koTopbliii,
B CBOIO O4epenp, 3anyctmt obpaboTymka HOBOrO COCTOSIHUS. Hanpumep,
“OcHoBHOE cocTosgHMne” amynatopa TepmuHana ANSI (ctaHgapT npegcrasne-
HUS CMMBOJIOB) MPOCTO OTOOpaxaeT Ha 3KkpaHe BCE BBOAMMbIE CUMBOJIbI,
noka He OGyaeT HaxaTta knaeuwa Esc. [Nocne sToro cucrtema nonagaet B
HOBOE COCTOsIHME “BxomHasa komaHaa”, kKoTopoe oxumaaeT cumeon “[“. Ecnu
3TO COCTOSIHME OENCTBUTENIbHO MOSy4UT Tpebyemblii CUMBOJ, BBOOAUTCS
HoBoe cocTosHue “ANSI komaHga”, Nnpu KOTOpOM oxumpaetcs Moo
YNCIEHHbIM aprymeHT, nnbo komaHaa ANSI. Ecnun cocTtosiHme “BxoaHas
KoMaHga” nony4aeTt npm BBoAE CMMBON “[“, TO OHO BbIOAET Ha 3KPaH CUMBOJ
Esc (ona coctosHusa “OCHOBHOE COCTOSIHME”) U BBEAEHHYIO NUTEpPY; 3aTeM
cuctema Bo3BpauaeTca B “OCHOBHOE COCTOsHME”.

BHelHe 3TOT Noaxofd MoxoX Ha OObIMHOE CTPYKTYPHOE MporpamMmu-
poBaHue. OCHOBHas NporpamMmma CBOAUTCH B AAHHOM Clly4ae K NpOCTOMY
MexaHM3My, KOTOpPbIA NO Mepe HeobXoAMMOCTU 3arnyckaeT obpaboTyumka
COOTBETCTBYIOLLLENO COCTOSIHMSA, @ BCE HEOOXOAUMbIE OENCTBUS BbIMNOHAET
cam 0b6paboTyuK.

Bo3MoOXeH 1 anbTepHaTMBHbIM BapuaHT — co3aaTb HAOOP NepemMeHHbIX
HECBA3aHHbIX COCTOSIHMI. Torga Ansa KaXxaoro BBOAMMOrO CMMBOMA Haao
OblN0 Obl NPOXOAUTL HYepPe3 PS, BNIOXXEHHbIX YCIOBHbIX if-BblpaxeHui, 4ToObl
onpenennTb, 9BASETCA NN 3TOT CUMMBO MPOCTbIM BBOOOM, KOTOPbLIN
HeobxoaMmMo 0Tobpa3nTb Ha 3KpaH, NMBO 3TO YacTb KOMaHAbl, NMOO KOHeL,
KOMaHOHOWM CTPOKM, KOTOpasi A0/KHA ObiTb BbIMOJIHEHA.

Mimes Takoe OepeBO pelleHuin, TPyOHO rapaHTMpoBaTh HaAeXallyto
006paboTKy KaXXaoro BapuaHTa, paBHO Kak 1 gobaBfieHne HOBbIX.

Mpu pabote ¢ FSM To4yHOE 3ajaHMe KaXAoro COCTOSIHUS HAMHOro
obneryaeT NPoOBEpPKy TOro, AenaeTcs M UMEHHO TO, YTO HaAo AenaTtb MUMEHHO
B 9TOM cocTosiHMN. Kpome Toro, B FSM npolie BKIo4YnTb HOBOE COCTOsIHME,
4yeM B OepeBo pellueHunin. Habop BCex COCTOSIHMIA Yallie BCero npencrtaBns-
eTcs B BUAE NnepeyHsi COCTosHUIA, 1 Hebonblias FSM peannayeTcs 06blMHO
KaK NpOCTON nepeksyaTte/lb Ha Nnofe TeKyLwero cocTosHud. oCKonbky
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OJ/IMHHbIE TEKCTbl nepeksodatenen TpyaHbl ang pabdoTsl, B 60nbwimx FSM
nporpamMmbl 06paboT4MKOB COCTOSIHUI BbIAENSAOT B OTAENIbHbIE PYHKLUNN.

OTtciopa cooepxmmoe pernctpos IBM, namMaTvi M BHELLIHUX YCTPOWUCTB —
3TO COCTOSIHME U TeKyllee COCTOsSIHME Bcerga onpenensioT OeACTBUS U
Oynywume coctoaHma. FSM Bcerga 3HaeT, 4To genatb, U OHa He JOMKHA 3TO
BblYMCNATb. BbiTekawouwada otcioga apPeKTUBHOCTb ABAFETCS raBHOMN
npuYnHoOm Toro, 4to FSM wmcnonb3yioT, Kak npaBuno, ona obpaboTkm
npepbIBaHUiA, Npu KOTOPbLIX 00paboTUMK A0SKEH NPOLOSIKUTENBHOE BPEMS
XpPaHUTb KOHTEKCT MpoLecca U B TO Xe BpPeMs BO3BpallaTb KOHTPOJb
npepBaHHOMY KoLy Kak MOXHO ObICTpee.

Ecnn cobpatb rnobanbHble NEPEMEHHbIE BCEX 3a4a4 B 3anvicu 3ajad,
MOXHO OpraHm3oBaTb PexXuMm MHOrodagayHonm mawwunHbl (MM), npocTo
M3MEHSS ykazaTenu 3afay BO BPEMS CMEHblI COCTOSIHUIA.

M3mMeHeHMe COCTOosIHUS N BbI3OB (YHKUMM He Tosibko 6onee ObicTphle
onepaumm, 4em COXpaHEeHMe KU BOCCTAHOBNEHWE PErncTpoB M 3arpyska
CTEKOB, HO OHM TakXe 04eHb 3KOHOMHO MCMNOMNb3YIOT NaMATb. TPAANLMOHHbIE
noaxo4bl peanu3aumm MynbTUNPOraMmMuMpoBaHus TPebyloT Takxe, 4TOObI
Kaxpas 3agada Mmena CBOM COOCTBEHHbIN CTEK A BbI3OBOB MPOLEAyp W
0N XPaHeHUS NIOKasbHbIX MEPEMEHHBbIX.

Hanpumep, DOS (HauuHasa ¢ 4-1 Bepcum), 4ONyCckas HECKOJbKO 3a4au,
KaXaoih 13 KoTopbix TpebyeTca cTtek odbemoM 16 K, Bbiaenser crekam
MOMOBUHY BCEWN OOCTYMNHOM NamsaTh, 1 6onbluas 4acTb 3TOM NaMsATU MOYTU
He ncnonb3yetca. MM moxeT paboTaTb C €OUHCTBEHHbLIM CTEKOM
npoueccopa, NOCKOJSbKY 3a4ayM HUKOrga He nomnagatT B COCTOSHUE
6eckoHe4yHoro oxupanuvsa. MNpu Bbi3oBe GYHKUUM 00pabOTKM TeEKyLero
COCTOSIHMS 33a4uM BCerga BO3BPALLAIOT KOHTPOb SAPY CUCTEMBI.

ObddekTMBHOCTL paboThbl Npu ncnonb3osaHnm MM gocturaeTcs 3a cyeT
TOro, 4TO NpuknagHas nporpamMma pasbuBaeTcd Ha Habop 06paboTYMKOB
COCTOSHUN.

BONbWMHCTBO NpUKIaAHbIX NpOorpamMm, kak npasuno, paboTaeT B
OVanoroBoM pexunme. bonbllylo 4acTb BPEMEHU OHWU TPaTAT Ha LUKIbI, B
KOTOPbIX OXUAAT NONy4YnTb MHOOPMALMIO NONb30BaTENd ONpPeneseHHOro
Tnna, obpabaTbiBalOT ee 1 CHOBA XAyT AaHHble nosib3oBatens. Ona padboThl
¢ MM TpebyeTcs, 4TOObI NMpY HanNUcaHun NMPUKIALHONW NPorpamMmMbl OOHO
COCTOSIHME MoanepXuBano Obl pexum guanora (BblICBETUTb MOACKAa3KY,
naHenb guvanora unm 4t1o-nnbo nonobHoOe), a BTOPOE COCTOSIHUE
obpabaTbiBano 66l OTBET NOSIb30BATENS.

Camble OVHHbIE HEVMHTEPAKTUBHbBIE OMepauun SBASIOTCS UTEPALMOH-
HbIMW. Takme onepaumn BNOSHE €CTECTBEHHO MOXHO MPEeBPaTUTb B CEPUIO
cocTogHun. Hanpumep, npouenypa noucka B Bl asnaetcd nocnenosa-
TENbHOCTbIO COCTOSAHUN Mony4nTh 3anmck/lMpoBepuTb 3anuch.

PasbuneHne nporpamMmmbl Ha KOHKPETHblE MMEHOBAHHbIE COCTOSIHUS
HaMHOro obieryaeT peanrsaumio CUCTEMbI KOHTEKCTHOM nomowm. MM Bcerpa
OyneT nopaepXmBaTb KOHTEKCT aBTOMaTUYECKU, eCnin nepen Kaxpaol
noAcka3kowm 3aaaTb MEPEMEHHbIE KOHTEKCTA.
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TpaguuMOHHbIE CXEeMbl MYNbTUNPOrpaMmmMmmpoBaHus TpebylT oT
nporpammucta obpauiate BHUMaHMe Ha crneaylouwmne npobnembl. Ecnn
HECKONbKO 3agay nenat mexay coboi ¢ainbl, NporpaMmMmncT O0JIKEH
MCMNONb30BaTb HEKOTOPYID CUCTEMY OJIOKMPOBKU (3aMblkaHUs) Ons TOro,
4yTOOLI 3aa4a A He Morna obpaTnUTbCa K JaHHbIM, UCMNPaB/IEHHbIM 3ada4en
B v elle He CoXpaHEeHHbIM B 00LLEN CTPYKTYPE AaHHbIX. ITa npobnema cTtouT
HEe Ha nocnegHeM MeCTe MO BaXHOCTU B CMCTEMAxX C BbITECHSEMbIMMU
nporpamMmmMamMu, KOTopble MOryT nepefaBaTtb KOHTPO/b aXe B cepeauHe
onepaTtopa Ha BbICOKOYPOBHEBOM $3blKE MPU KaXAOM BbI30BE CUCTEMHbIX
npouenyp.

B MM cocToaHua aBnsiioTCs aBTOMHbIMWU. Hukakasi 3agada HeE MOXET
nony4YnTb BPEMS MpoLeccopa, noka He 3akoHYMT paboTy obpaboTymk
COCTOSIHUA Tekylwen 3agadn. CnepoBaTenbHO, 00WmMe CTPYKTYPbl OaHHbIX
MOXHO MHOrokpaTHO (B mpedenax OOHOro COCTOSIHUS) M3MEHATb U He
onacaTtbCd MNpu 3TOM, 4YTO Apyrve 3agadu MUCMosib3ylT HenpaBuJsibHble
JaHHble. TakuMm 06pa3om, ncyesaeT NoTpebHOCTbL B cnuctemax BG0KMPOBKM
OAHHbIX M 3HAYNTENIbHO YMEHbLLAETCS BEepOSTHOCTb OOpbOblI 32 PECYPCHhI,
Hepeako NpuBoasLLAdg K “kKnnHYy” (Kkoraa ase 3agadqm 3axBaTbiBaOT MO OAHOMY
pecypcy M3 ABYX HYXHbIX UM 0OOMM M MOBUCAIOT, MOCKONbKY HE MOryT
nony4mnTb BTOPOW pecypc).

[MockoNnbKy MHOro3agayHble CUCTEMbI XapakTepu3ylTCs BbICOKOM
CKOPOCTbIO 1N HU3KMMW 3aTpaTamu namsaTun, OHWU XenaTeflbHbl Be3ne, rae
npukKnagHbiM NporpaMmmMmamM TpebyeTcs M MynbTUNPOrpaMMuUpoBaHne, U
BblCOKasi 9P DEKTUBHOCTb.

B uenom, onucaHHbie MyNbTUMPOrpaMMHbie MallWHbl ABNAATCS
KOHLENTyasnbHO MNPOCTbIM MOAXOA0OM K peanu3aunm MHOro3agadHoro
pexumMa, KOTopbI NPOCT B UCMOJ/Ib30BAHUN N OOCTATOYHO 3PPEKTUBEH.

2.1.6. [OpaviBepbl OonepaLuoHHON CUCTEMbI

BaxHerwasa 3apgada nobor onepauMoHHOW CUCTEMbI COCTOUT B
obecneyeHnn cpeacTB B3aUMOOENCTBUS C pasdiMyHbIMU TUMNaMmn YCTPOMCTB
BbIYMCANTENBHOIO KOMMJIEKCA A9 NPUKIaAHbIX IPOrpaMm 1 Afis HyX, CaMoi
onepauyioHHON CUCTEMBI.

[nsa Toro 4tobbl NpuknagHas nporpaMmma Morna B3anMogencTBoBaTth C
BHELUHMM YCTPOMCTBOM, OMnepauuoHHas CMCTeMa O0/KHA YAOBNETBOPSATh
OBYM OCHOBHbIM TpebOBaHUAM.

Bo-nepBbix, LOIKEH CyLLLECTBOBATb OnpeaeneHHbIn UHTepdenc Mmexay
NPUKIAAHOM NPOrpaMMon U ONEepPaUVOHHON CUCTEMON. OTOT MHTepdenc
0OMXeH ObITb A0CTAaTOYHO MMMOKUM, 4TOObI NpuKnagHas nporpaMma mMorna
TOYHO ONpeaennTb CBOW AENCTBUSA Npu paboTe ¢ TpebyeMbiM YCTPONCTBOM.

Bo-BTOpbIX, onepaunoHHas cuctema obs3aHa ymMeTb nepegasaTb U
NPUHUMaTb JaHHbIE OT YCTPOWCTBA N YNpaBngaTb ero paboTo.

Takon mHTepderic B AOC obecneuymBaeTcsd Tak Ha3biBAEMbIMU
npariBepamu ycTpoiicTe. B nepBbix Bepcusix JOC obecneumBaTb NOAOEPXKKY
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OOMNONTHUTENbHBLIX YCTPOWCTB MNOC/E MOKYNKU Obil10 OOBOJIBHO 3aTPYAHU-
TenbHOo. OnepaunoHHas cnMctema He cogepkana GYHKUMOHAbHbBIX 3anMpoCcoB
MPUKIAAHOro YPOBHS ANS HECTAHOAPTHbIX YCTPOMCTB, U CaMu ApariBepbl
Obln rnyboko 3anpsitaHbl B BIOS. [Job6aBneHne unn namMeHeHne gparisepa
ycTpoiicTBa TpeboBano KOPPEKTUPOBKN MCXOoAHbIX KogoB BIOS (npu ux
HanM4ynn, pasymeeTcs), NMOBTOPHOIro accemMOyMpoBaHMUSA N KOMMPOBAHUS
MOJIYYEHHbIX KOOOB Ha 3arpy304HYyl0 OOPOXKY CUCTEMHOro amcka. OueHb
4acTo ANs BbINOJIHEHUS yKa3aHHbIX onepauuii He ObI1o Jaxe COOTBETCTBYIO-
wmx ytmnut. bonee Toro, Takme KomnbloTepsbl, kak IBM PC He no3Bonanu v
aTtoro, T.K. ux BIOS sanucaHa B MN3Y (NOCTOSAHHOM 3anOMMHAIOLWLEM
ycTpoicTtee). MameHeHue coaepxxmnmoro M3Y TpebyeT Hann4mns cneumanbHOro
nporpaMmmMaTtopa — YyCTpPOWCTBa, KOTOPOE 3anucbiBaeT MHPOPMaLMIO B
nporpammMupyemoe M3Y.

BeposaATHO, CaMbiM 3HAYNTESNIbHBIM HOBOBBEAEHMEM B OMNEPALNOHHbIX
cuctemax NBBM, ¢ Tex nop kak nogsunacb CP/M, ctano to, 4to MS-DOS
Bepcumn 2.0 1 BbiLe cTanm o6ecneymBaTb HE TOJIbKO BO3MOXHOCTb YCTAHOBKM
AparnBepoB, HO N CTaHOAPTHLIA pacLUMPSAEMbI MHTEPdENC, KOTOPbIM aaeT
nporpammMmam BO3MOXHOCTb B3aMMOAENCTBOBATbL C AparneBepamu. B
pe3ynbTarte 3HAYUTESNIbHO BO3POC/O KOJIMYECTBO YCTPONMCTB, NoAOEPXMBae-
Mbix JOC, n nosBuanchb ApariBepbl NCEBOOYCTPOMCTB, obecrneymBatoLme
CUCTEMBbI TakKUMU CpPEACTBaMu, Kak BbICOKOYPOBHEBbIE rpadunyeckune
MHTEPdENCHI.

Hparisep yctponcTea B JOC — 310 nognporpamma, KoTopasi Bbi3blBaeTCs
DOC, ¢ ogHOW CTOPOHbI, U B3aMOOENCTBYET C KOHKPETHLIM YCTPOMCTBOM,
Cc gpyron. Kak nocpegHuk mexay CUCTEMON M annapaTypoin, aparnsep
YCTPOWCTBA NepefaeTt AaHHble MeXxAy MporpamMmMon 1 yCTPOMCTBOM.

IpariBepbl yCTPONCTB pelwaiT ABEe OCHOBHble 3apayun. lepsad
3akj4vaeTca B obecneyeHUn CTaHAapTHOro MHTepdelica cCo BCEMMU
nporpaMmmMamm, Xenawuwmmm UCnonb30BaTb ONPELENEeHHOEe YyCTPOMCTBO,
HE3aBMCUMOro OT KOHKPETHbIX OCOOEHHOCTEN ycTpoicTea. lMporpamma,
BbIMOJHAOLWAs 06paboTKy TEKCTA, UM SNEKTPOHHag Tabnmua, Npon3BoasLLas
BbIYMCNEHUS, MOXET He 3ab0TUTbCS O TUMe TepMuHana, NoAKIOHEHHOro K
cuUcTeMe, BblgaBas nMpocTble KomaHabl Tuna “OTtobpas3nTb cuMBON” U
“Monyunte cumBon”. Bce TexHuveckne getanu no nNepechbisike CUMBOMOB
OepeT Ha cebsa gpalnBep, obecneymBass TEM CaMbiM HEOOXOAUMbIA A9
npuUKnagHon nNporpaMMbl BbICOKOYPOBHEBbLIN MHTeEpdec. 3amMmeHa
TepMUHaNa MOXeT Bbi3BaTb 3aMeHy ApaiBepa, HO NPy 3TOM B MPUKIALHOWN
nporpamMme He notpebyeTcsa Aenatb HUKakux U3MEeHEHWIA.

LOpaiiBepbl OoMCKOBOAOB AOJIXHbI oGecrneymBaTb CTaHAAPTHLIN
nHTepdenc anga BCex NCnosib3yemMbixX TUMNOB AUCKOB, NPW 3TOM NporpamMmma,
OCYyLLIECTBNSOLLAS BBOA/BbIBOA, C ANCKA, OyaeT paboTaTtb C ANCKETOM Nto6oro
dopmarta, ¢ XeCTKMM ANCKOM U aaxe ¢ ncespoamckomMm B O3Y, He 3amevas
HUKaKuUX pasnuynin. To ecTb nepsagd 3ajada nparisepa COCTOUT B
obecneyeHnn He3aBUCUMOIO OT YCTPOWCTBA YHUPUUUPOBAHHOTO
MHTepodelica.
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BTopoe ueneBoe HasHavyeHne OpaniBEPOB YCTPOMCTB 3aKk/lo4aeTcs B
TOM, YTO OHW ANS BCeX MpukiafHbiX NporpamMmMm obecneynBaloT CepBuUC,
nofo6HbIN Oubnuotekam GYHKUUIA BpeMeHU BbiNONHeHUd. Jliobas
nporpamMmma ocBobGOXAeHA He TONbLKO OT HEOOXOAMMOCTU MOALEPXKKN
MHOXeCcTBa pa3HOodOpMaTHbIX YCTPONCTB, HO U OT HEOOXOAMMOCTMU
nooaepxuBatb BooOLLEe kakne-nmbo popmathl. Bce 3ab60Thl Mo noaaepxke
YCTPOWCTB BO3/M0XEHbl HA ApanBepbl YCTPOUCTB. B CBA3KM C TeMm, 4TO BCe
OpaiiBepbl cobpaHbl B 0OnepaLmoHHOn cucTeme, TpebyeTcs nLLb OfHa Konus
KaXxgoro gpansepa.

B pesynbtate 3TOro nmporpammbl, HanMCaHHbIE C MUCMNOJIb30BAHNEM
uHTepdenca, npepoctasngemoro JOC, Boobule He coaepxaT B cebe
nparnBepoB. B onepaunoHHOM cucteMe apanBepbl MOryT ObiTb 00OaBNEHbI
nong Toro, 4tobbl 3aMEHUTb BCTPOEHHbIE ApaliBepbl CUCTEMbI, T.€.
nonb3oBaTeflb MOXeT HanuMcaTb CBOW COOCTBEHHbIV gpanBep. Kak
noAyYepKMBanoCh Bbile, NPUKNagHble MPOrpaMmMbl MPU 3TOM HUYErO He
“3ameTar”.

MoryT ObITb cO34aHbl ApaliBeEPbl, HE NOAAEPXMBAOLLME PeaNibHbIX
yCTPOWCTB. Hanpumep, MOXHO HanucaTb AparBep, KOTOPbIM NoaaepXmnsaeT
HECYLLECTBYIOLLIEE YCTPOMNCTBO — amynaTop aucka B O3Y. Takue ycTponcTea
noNy4ynnmMm Has3BaHue “BUpTyalibHble YCTPOWCTBA”, a ApanBepbl Takux
YCTPONCTB, COOTBETCTBEHHO, “ApamBepbl BUPTyaslbHbIX YCTPOMUCTB” UAn
MPOCTO “BMPTyasnbHbIE ApanBepbl”.

PeanbHble nv BUpPTyasbHbIE YCTPOMCTBA HE OrpaHMyeHbl, Mo CyTU Aena,
TOJIbKO onepauusiMn BBOAA-BbiIBOAA. Ha apariBep MOXeT ObiTb BO3/IOXEHa
nobasa dyHkuMg no npeobpa3oBaHUID OaHHbIX. BbICOKOCKOPOCTHbIE
npoLeccopsbl 419 BbINOMAHEHUSt 60bLLIMX 0OBEMOB BbIMUCIIEHMIA C NaBatoLLLel
TOYKOMN — 3TO TONIbKO OAUH U3 NPUMEPOB YCTPOWCTBA NpeobpasoBaHUs
nHpopmaumn. Kpome Toro, Apamsepbl MOryT MporpamMmMHO 3MyMpoBaTthb
peanbHble YCTPOMCTBA, KOTOPbIE OTCYTCTBYIOT B KOHKPETHOM CUCTEME, Takme,
Kak 4acbl AKX COMPOLECCOP C MiaBatoLLEN TOUYKOMN.

OcCHOBHOE MpaBuIo, NPU KakmMx YCIOBUSAX HEKOTOPYIO DYHKUMIO crneayeT
yoannTb U3 NporpamMmbl 1 NeEPeHecTn B ApanBep, COCTOUT B TOM, YTO eCnu
Kakas-1Mbo GyHKUNS BbINOJIHAET BBOA-BbIBOA, HA GU3MYECKOM YPOBHE (T.€.,
paboTasi HenocpeaCTBEHHO C annapatypoii), To aTa GYHKUMS — KaHampat
ONs nepeHoca B aparisep. BoiaeneHne nporpaMmm-o6paboTynkoB onepaunii
BBOAA-BbIBOAA B ApaviBep YCTPOMCTBA NOPOXOAET YEThbIPE CNeacTBUS:

— fenaeT nporpamMmbl NepemMecTMbIMU;

— aenaet obpaboTunkn onepauuii BBOAA-BbiBOAA OOCTYMHbLIMU ONF

Opyrux nporpamm, xenawwmx pabotaTb C 3TUM YCTPOIACTBOM;

— YBENMYMBAET B pa3Mepax CUCTEMY;

— 3amMepndeT BpemMs LOCTyna K annapaTtype.

HekoTopoe yBennyeHne padmepa namatm, 3aHMMaEMO CUCTEMON, He
MmeeT GONbLUIOrO 3HAYEHUS, a BOT yBENIMYEHME BPEMEHU OOCTyna MOXET
OblTb KpUTUYECKUM hakToOpoM ANI9 HEeKOoTopbiX npunoxeHuin. Korpa
NPVHYMAETCS PELLUEHME O HanucaHuu gpariBepa, HEOOXOAMMO TLLATENBHO
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B3BECUTb CKOPOCTHbIE XapakTEPUCTUKM MPOrpaMmmbl, C OAHOW CTOPOHbI, U
MOBbILLEHNE COBMECTUMOCTIM NPOrpaMm 1 OOCTYNMHOCTb ApanBepa, C Apyromn
CTOPOHBI. YBENMYEHNE BPEMEHN A0CTYNa 32 CYET HAKMAaAHbIX PACXO40B Npu
Kaxgom obpalleHn K apaneepy 6onee 3aMeTHO ANl YCTPOWCTB, KOTOPbIe
nepenaoT 3a 0OAMH pa3 CNoBO v 6aiT AaHHbIX. B apanBepax, nepenatoLmx
3a 04HO obOpalleHne uenbii 610K AaHHbIX, HaknagHble pacxodbl 3aMeTHO
YMEHbLLAKTCS.

YcTaHOoBKY 1 3aMeHy ApanBePOB OCYLLECTBISIOT B NPOLLECCE HaYaslbHOMN
3arpy3ku cuctemsl. [pouecc HavanbHoM 3arpy3kum JOC HaumHaeTcs co
cbpoca cuctembl. AnnapaTtypa CUCTEMbl YCTaHaBIMBAETCSH B COCTOsIHUE
cbpoca Npu BKJIIOYEHUU MUTAHUA KoMnbloTepa. Cpaldy nocne cbpoca
MPOLECCOP HAYMHAET BbIMOJIHATL KOMaHAbl, HAXOAALMECH B CAMOM KOHLLE
ero agpecHoro npocTtpaHcTea. Mo aTum agpecam Haxoautca [M3Y,
cozepxalliee HayanbHbIA 3arpy3yumk, 3agada KOTOpPOro 3aksyaeTcs B
3arpyske cMcTeMHoW obnacTu amcka B namsTb

CuctemHasa obnacTtb gucka, 3arpyxaemas B namaTb HayasibHbIM
3arpy34ymkoMm, HasblBaeTCs BTOPUYHbIM 3arpy3umkom. B cnyvae LOC,
paboTatoLen Ha IBM-coBMEeCTMOM KOMMbIOTEPE, 3TO CaMblii MEPBbI CEKTOP
oncka gnuHon 512 6ant. Takon maneHbkuii pasmep oObsACHAeTCs Tem
dakToMm, 4to BIOS HaxoguTcsa B M3Y. BropnyHOMy 3arpy3unky B 3TOM Cryyae
ONs 3arpy3ky ocTaslbHOM 4aCcTuM CUCTEMbl 40CTaTO4HO obOpatuTbes K BIOS,
KoTopasa Bcerga Haxogmtca B IM3Y. B cuctemax, He copepxawimx BIOS B
M3Y, HayanbHbIN 3arpy34nK AOJIKEH CYMTbIBATb C AMCKa NpPOrpamMmmy,
crnocobHyto ob6ecneynTb BO3MOXHOCTb BTOPUYHOMY 3arpy3umky cCUMTaTb
OCTaJIbHYIO YaCTb CUCTEMBI. B Takux cnctemMax HavanbHbIM 3arpy34umK OJKEH
CUMTBLIBATb A0BOJIbHO GOJbLUYIO YaCTb AMCKA.

Cama OC 3arpyxaeTtcs TO/bKO Nocsie Toro, kak OyaeT cyMTaH B NnamMsaTb
BTOPWYHbLIN 3arpy3ynkK. VIMEHHO NO 3TOW NpuYMHE BO3MOXEH 3arnyck urp,
He TpebyoLmx ans ceoei padbotbl JOC, nnn 3arpyska gpyrmx onepaumoHHbIX
cuctem. CobCTBEHHO, TUM 3arpyaemMow CUCTEMbl 3aBUCUT OT TOro, 4TO
MMEHHO CYMUTbIBAEeTCSA C 3arpy3o4Horo aucka. MNMpu 3arpyske 4OC BTOPUYHbIN
3arpys34uvk npegnonaraeT HaaMymMe Ha AMCKE KOPHEBOro OMPEKTOPUS U, Kak
MWUHUMYM, ABYX cUCTeMHbIX dparnos (MSDOS.SYS n 10.SYS cwm. Bbiwe). Nocne
TOro, Kak BTOPWUYHbLIM 3arpy3vynk HaxoguT v 3arpyxaeTt atm ¢annsol,
HaumHaeTcqa npouecc nHnumanmnsaumm JOC. NHtepdencHbin gpann 10.SYS
COOEpPXUT CTaHAapPTHblE ApaMBepbl, KOTOpble OyAyT MCMOMbL30BATLCS MPU
MHuunanusaummn n padote OOC.

Cama npouenypa MHMumManu3auum 3ak4vyaeTcs B pacnpeneneHum
yacTten AOC B namaTm, co3fgaHUM BCEX BHYTPEHHUX Tabnuu, pabouymx
obnacTten u T.M., N, HAKOHEL, VHULMANM3auMn BCEX YCTPOMCTB, CBA3aHHbIX
c cuctemon. MIHmupanmaauuys ycTPOMCTB 3aK/I04aeTCcs B MOCHIIKE KOMaHAb!
INIT kaxxgomy N3 opamBepoB, coaepXawmxcsa B uHtepdericHom gainne. Nocne
MHMUManmM3aumum ycTpomrcTB npoueaypa MHuUumanudaumum 3akaH4ymaeT
Cco3aHue BHYTPeHHUX Tabnuu, 1 cuctemMa K 3TOMy MOMEHTY roToBa K paboTe.
[0 OokoHYaTeNnbHOro 3aBepLUeHns, O4HAKO, OCTaeTCd eLle OauH Lar.
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B aTon Touke npoueaypa nHuumanusaumn nposepseT Hanuydme danna
CONFIG.SYS. Ecnn ykasaHHbIn dann otcyTtctByeT, To JOC 3arpyxaeTt
CTaHOAPTHbIA MHTEPNPETATOp KOMaHA W nepefaeTt emMy ynpasneHue. Ecnu
xe ¢dann CONFIG.SYS HargeH, TO BbINOAHAETCS eLlle OAMH Lwar nHmumanu-
3auuun. Ha aTom atane npeaocTaBnseTcd BO3MOXHOCTb noaknounts Kk JOC
COBCTBEHHbIE MOJIb30BATENLCKME ApaliBepPbl YCTPOMCTB.

®aiin CONFIG.SYS — 970 06bl4HbI TEKCTOBbIN daiin, KOTOPbIA AOMXKEH
ObITb PaAcMosIoXeH B KOPHEBOM AMPEKTOPMU OUcKa, C KOTOPOro NpouCXoanT
3arpyska cucTteMbl (eCnv 3TOT dal HAXOAUTCH HE B KOPHEBOM OUPEKTOPUN,
TO NpoLleaypa nHiumanmaaummn npeanonaraeT, YT0 OH COBCEM OTCYTCTBYET).
®ann CONFIG.SYS copepXnt KomMaHabl, PYKOBOACTBYSICb KOTOPbIMU
npoueaypa MHUUMann3aunm U3MeHsieT 1U/unu OONOSNHAET CTaHOAPTHYIO
koHpurypauuio JOC. Ecnn aToT dann 4OCTyneH, npouenypa MHUUmManm3aumm
(Ho He COMMAND.COM - OH eLe He 3arpyXeH) CYMTbIBAET €ro B NamsTb 1
obpabaTbiBaeT CTPOKa 3a CTPOKOW. Kaxxaas cTpoka coaepXuT OaHy KoMaHay
KOHOUrypaumm. B gaHHom cnydyae Hambonee BaxHa komaHga DEVICE,
KOTOpasa UMeET crneayrowmn dopmar:

DEVICE=[d:][path]filename].ext][ parameters],

roe (3akjilovyeHHble B KBagpaTHble CKOOKM 3/1eMeHTbl He SBASTCS
06a3aTenbHbIMKY):

d: — ngeHTndumnkaTop OUCKOBOAA,

path — nyTb K gparneepy,

filename — nma ganna, cooepxaliero apameep,

ext — pacwmpenme nmeHn danna,

parameters — napamMeTpbl 4a4 gpansepa.

OTa KomMaHga 3ajaeT HeobXOOAMMOCTb YCTAaHOBKW HOBOrO ApaiiBepa.
lMporpamma ppansepa, cooepxalasaca B 3a0aHHOM ApanBepe, rnoxoxa Ha
006blyHYyt0o COM nporpamMmmy, HO MMeeT HeKOoTopble crneunduyeckue
ocobeHHoCTM. B obuiem cnydae, apaneep npeacrtaenset coboir ocobyio
dopmy peanaeHTHoM nporpammel. Koraa B dpanne CONFIG.SYS BcTpeuaeTcsa
komaHpa DEVICE, cooTBeTCTByWOLLMI OpafiBep 3arpyxaetcsd B NamMsaTb U
aHanusmnpyeTcd. 3arofoBOK ApariBepa COAEPXUT nHdopmMaumio o Tune,
MMeHN, aTpnbyTax yCTPOMCTBA M ONpenensieT TO4YKM BXOAa B MPOrpamMmy.
Mocne 3arpysku gparisepa JOC obpaulaeTtcs Kk gparisepy ¢ komaHaon INIT.

[paiiBep BbINONHAET MHMUMaANM3aLuio 1 Bo3ppallaeT ynpaeneHmne JOC,
yka3blBasi aapec KoHua apareepa, T.e. agpec nepBoro ceBobogHoro Ganta
namMmaTu, HeNnocpeacTBEHHO CleAyOWEro 3a agpansepom. Ha aTom yctaHoBKa
ApanBepa 3akaH4YMBaeTCcsd. YKadaHue aapeca KoHua npanBepa npwu
BOo3BpaLLeHun ynpasneHus JOC nocne BbinonHeHns komaHasl INIT nogo6Ho
yKazaHuio pasmepa namaTtu, 3aHMMaemol nporpamMmmorn, npu Bbi30OBeE
dyHkummn JOC “OctaTtbea pesnaeHTomM”. o Bo3Bpallaemomy agpecy 4OC
onpepnenseTt pacnonoxeHne ceoboaHor namatun. Ecnn dann CONFIG.SYS
copepxut gpyrne komanabl DEVICE, cnepyoowmin gpariBep 3arpyxaeTcsa
HEenoCpeaCTBEHHO MOCAE NpeaplayLLero.
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Mocne Toro, kak o6paboTtka dparina CONFIG.SYS 3akoH4yeHa, 3arpyxa-
eTCcq eLle oanH aparisep — aparisep puktneHoro yctponctea (NUL-gpariBep).
3atem OOC 3aBepwaeT nHMumanmdauuio 3arpy3kon nOCTOSIHHOM 4acTu
COMMAND.COM wunu gpyron, onpeaensemoit nosnb3oBaTteneM 000104KN.

Mpwn 3arpyske gpaneepoB MS-DOS cBA3bIBAET UX B LEMNOYKY, Tak, 4TOObI
Kaxabl opanBep coaepxxan CCblIKy Ha paHee 3arpyXeHHbln ApanBep.
Llemoyka apariBepOB HayuMHaeTcs, Takum obpas3om, C MOcnenHero
3arpyxeHHoro gpavsepa (NUL-gpanBep) v 3akaHYMBAETCH CaMblM MEPBLIM
3arpyXeHHbIM gpanBepoM. Takasd uenoyka CTPOUTCS, MCMONb3ys MepBble
[Ba CnoBa 3arosioBKa KaXxaoro agpamseepa. 3Ty ABa C/oBa coaepxar CerMeHT
M CMELLEHME CNEeayoLWEero B LLENnoYke apansepa uamn, B Ciyd4ae nocnegHero
apamnesepa 4yncno — 1(wecTtHaguaTupmyHoe 3HavyeHume FFFF). Mpumep
LLenoykn ApamBepoB MOKa3aH HUXE.

Device Type Units Attrib Address STRAT  INTRP
NUL Char 01 8004 0000:1898 1418 141E
CON Char 01 8013  08A9:0000 00A2 00AD

------------- Block 02 0000  083D:0000 00A7 00B2
CON Char 01 8013 0070:0160 00A7 00B2
AUX Char 01 8000 0070:01F1 00A7 00BS8
PRN Char 01 A000  0070:02A0 00A7 00C7

CLOCK$ Char 01 8008  0070:034A 00A7 00DC

————————————— Block 03 0800 0870:0416 00A7 00E2

COM1 Char 01 8000 0070:0203 00A7 00BS8
LPT1 Char 01 A000  0070:02B2 00A7 00C7
LPT2 Char 01 A000  0070:0B13 00A7 00CD
LPT3 Char 01 A000  0070:0B25 00A7 00D3

COM2 Char 01 8000 0070:0B37 00A7 00BE

<L e End Of Driver List ---------—--eem - >>>

Koropa OOC Ttpebyetca obpatntbCa K OonpeneneHHoMy OpariBepy, oHa
HayMHaeT NOUCK Mo uenoyke apamsepoB (HadmHaa ¢ NUL-pgpariBepa) B
nopsiake, obpaTtHOM TOMy, B KOTOPOM ApariBepbl Obiv 3arpy>eHsl. [locne Toro
Kak Tpebyembiii apariBep HanaeH, JOC obpalaeTcs K HeMy C COOTBETCTBYIOLLIEN
KoMaHaon. lNMocnenoBaTenbHOCTL MOMCcKa B LEMNOYKe Npy 3TOM TakoBa, YTO eCiiv
3arpy>xeH Mosib30BaTeNbCKMIA ApariBep, MM KOTOPOro COBMAAaeT C UMEHEM
Kakoro-nnbo crtaHgapTHOro aparieepa (Takoro, kak CON, AUX unu PRN),
JpaiiBep nonb3oBartens 6yneT HalaeH NepBbiM. ATO NO3BOJISIET MOJIL30BATENIO
3aMeHsTb CTaHOAPTHbIE ApaniBepbl (Hanpumep, 3aMeHnTb ctaHaapTHbIn CON-
npaneep Ha ANSI.SYS CON-pgpaiieep). CTanoapTHbIe ApariBepbl B AENCTBUTENb-
HOCTW 3arpy>atoTCs 1 MHULMAIIN3NPYIOTCS A0 Toro, kak dain CONFIG.SYS 6ynet
cuntaH 1 0b6paboTaH. 3TO MO3BOASET NMpouedype MHUUMannM3aumn agpareepa
ncnonb3oBaTb HekoTopble dyHkumn JOC ans BbiBOAA COOOLEHUA UAn
HaCTpOWKe AparBepa Ha KOHKPETHYIO BEPCUIO ONEepauyiOHHON CUCTEMBbI.
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Janee npuBenemM HECKOJIbKO KOHKPETHbIX MPUMEPOB CTaHAAPTHbIX
BCTPOeHHbIX aparesepos OOC.

0OC copepXuT BCTPOEHHbIE ApaiiBepbl OJ1s BCEX 00CTYXMBAEMbIX UM
ycTponcTB. Kpome TOoro, MMeeTcd psaf, 3arpyxaembix gpanBepoB, KOTOPbIe
MOryT ObITb MOAKIIIOYEHbI K CUCTEeMe nocpencTtesom komanabl DEVICE= B
darine CONFIG.SYS.

IOpaneep ANSI.SYS npegHazHaveH ons:

— ynpaefieHns LBETOM aKpaHa BO BpeMs paboTbl OC;

— MO3ULMOHMPOBAHNS Kypcopa B NPUKNAOHbIX MporpamMmax;

— nepeonpeneneHns KnaBmaTtypsbl.

Moakno4veHwue:

DEVICE=ANSI.SYS.

OpainBep ANSI.SYS obecneunBaeT ynpaBneHne 3KpaHOM Aucnnes u
KnaBMaTypom MyTeM MOCbIIKM MOCNeA0BaTENbHOCTEN CMMBOJIOB, HAYMHAO-
wmxca co cneuyuanbHoro cmmeona — ESC (cumon ¢ kogom 27 nnu 1Bh).
MopobHbIE NocneaoBaTeNbLHOCTM HadbiBaloTc ESC-nocnenoBatebHOCTIMM.
CumBon ESC cnyxunTt ykasatenem ana apaneepa ANSI o Tom, 4To cneaytouime
3a HUM CUMBOJIbI SBASIOTCSA YNPaBASOWMMN CMMBONaMUK, a He 0ObIYHbIM
TekcToMm. Nocnatb TEKCTOBYIO CTPOKY Ha AMcnnen MoxHo komaHgamu COPY,
TYPE, ECHO. HazHauyeHne ESC-nocnenoBaTtenbHOCTEN COOTBETCTBYET CTaH-
pnaptaMm AMEPUKAHCKOro MHCTUTYTA HaumoHanbHblx ctaHpaptoB (ANSI) —
oTCcloga HasBaHue pparneepa.

Hpaineep DISLPAY.SYS npegHa3HayeH ong nepeksodeHne tabnuubl
wpndTOB AN ANCNSIEEB.

MopgknioyeHve:

DEVICE=DISPLAY.SYS CON[:]=(Anantep[,koa] [,max[,N]]),

roe:
Apantep — TN gucnnes, ecnm 3TOoT napamMeTp ONyLleH, Aparisep
NbliITaeTCA camMm onpeaennTb TUMn noaknoyeHHoro k NMNABM aucnnes;
KOO, — annapaTtHas KoaooBas CTpaHuua, T. €. wpudT, “npowmnTbin’ B
3HakoreHeparope gucnes;
max — Hambonbllee KONNYEeCTBO LWPUGDTOB, KOTOPble MOTyT ObiTb
annapaTtHoO 3arpy>eHbl B YCTPOWCTBO;
N - ykazaHue, CKONbKO WPUPTOB MMEETCH ANS KaXxAOoW KOOO0BOW
CTpaHULb).
Oparisep PRINTER.SYS npepHasHayeH i nepeknoyeHus Tabnuubl
wpndTOB Ha NevaTaloLLLEM YCTPOCTRE.
[MopknioueHne:

DEVICE = PRINTER.SYS LPTn=(1Y,N,M),

roe:
LPTn — Homep ycTpowncTtea: LPT1, LPT2 vnun LPT3;
1Y — Tnn neyatalowWwero yCTpomncTBea;
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N - annapaTHaga kogoBas cTpaHuua, T. e. wpndT, “NpownTbii” B

3HaKoreHepaTope NMpUHTEPA;

M — KONM4yecTBO CTpaHuL, KOTOPOE MOXeT OblTb 3arpyXeHo B

YCTPOMCTBO NeyvyaTu.

Hpansep VDISK.SYS npenHaszHayeH ang BblAeneHns 4acty namatii nog,
co3[aHMe “BUPTYaslbHOro AMcka”, Ha KOTOPOM MOXHO BPEMEHHO XPaHUTb
dalnbl, K KOTOPbIM NPOUCXOANT HYacToe obpauleHne. Micnonb3yeTcs:

015 YCKOPEHUS O0CTyna K ornpeaenieHHbiM dannam;

Ons Toro, 4toObl pacluMpeHHas namsTb He Nponagana 3ps.

MopgknioyeHve:

DEVICE = [d:][nyTb]VDISK.SYS [k6ainT] [cekT] [kaT] [/E:n],

roe:

d: — um9a gmncka, Ha koTopoMm HaxoamTca darin VDISK.SYS;

nyTb — UMS KaTanora, rae XxpaHuTcy aToT dann;

k6anT — pasmep amcka B KunobamTtax;

CEKT — pa3mMep cekTopa Ha amcke (MoxeT ObITb 128, 256, 512 6ainT);

KaTt — MakCumMasnbHOE Yncno ¢annoB B KOPHEBOM KaTanore;

/E:n — ykasaHume, 4TO BUPTyasbHbIM ONCK OO/KEH pacnofaraTbCy B

pacwmnpeHHon namdaTtu (cebiwe 1M), n 3agaeT MakcumalsbHOe

KOJINYECTBO OJHOBPEMEHHO MepefaBaeMblX CEKTOPOB.

BupTyanbHbIl ANCK NOAYYUT UMY, crefyiollee B andaBUTHOM Nopsake
3a MMeHaMn CYLLeCTBYIOLWMX ANCKOB. MOXHO yCTaHOBUTb HECKOJIbKO
BUPTYasbHbIX ANCKOB. Hanpumep:

DEVICE = VDISK.SYS 30 - co3naHue BUpTyanbHOro amcka eMkocTbto 30K;

DEVICE = VDISK.SYS 200 256 - cosgmaHue BUPTyasbHOro gucka
emkocTbio 200K 1 ¢ pasmepom cektopa 256 6ainT.

Opansep SMARTDRV.SYS npegHasHavyeH Ong K3WMPOBAHUA MNpPO-
rpamMm — BblAENIEHMS cleunanbHOM 06acTn NnamMaTh (K3LW), UrpaloLen porsb
npoMexyToyHoro 6ydepa. KoawunpoBaHMe CyULECTBEHHO MOBbIWAET
ObICTPOOENCTBME 3@ CYET YMEHbLIEHUS BPEMEHU OOMeHa C Kalem U
yMeHblleHns 4yucna obpauieHmin Kk ancky. ObnacTtb ANS K3WMPOBaHUSA
pacrnonaraetcd B pacLUMPEHHON UM OONONHUTESNIbHOW NamMsaTu.

MooknoyeHue:

DEVICE = [d:][nyTb]SMARTDRV.SYS [paam] [/A],

roe:

pasm — pa3Mep namgaTtu, UCMoJIb3yeEMbI APaANBEPOM;

/A — yka3aHve Ha TO, 4TO O/ K3LIMPOBAHUS MUCMONb3yeTCs AO0MOSHU-
TenbHas namMatb. [pMMeEHaeTCs B TeX Cnyvasx, KOraa B pacnopsxkeHnn eCTb
KaK pacluMpeHHasd, Tak U OOMNONHUTENbHAga namate. Hanpumep:

device = smartdrv.sys 1024 /A - BblgeneHne 1024K o0ononHUTENbHOW
namaTu;

device = smartdrv.sys /a — BblaesieHne BCeV A0OMNOSHUTENBHON NaMSATI.
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2.1.7. OnepauuoHHas cuctema UNIX

MHorume cneumanncTbl CYUTAIOT, HTO HANbOoJbLLEE BVSHME Ha pa3BuUTue
COBPEMEHHbIX CETEBbIX OMNEPaLMOHHbIX CUCTEM OKa3ann pPeLIeHund,
ncnonb3oBaHHble B OC UNIX. Cuctembl UNIX nnm tuna UNIX paboTaloT Ha
NoObIX MalnHax. JoCTynHOCTb O0NbLLINX 0OBEMOB ONMepaTMBHOM NaMAaTU U
MOLLHbIX MUKPOMPOLLECCOPOB NpmMBena Kk BO3pacTaHUIO MHTepeca K
MHOro3agayHocTu, cuctemMamMm MynbTunpoueccupoBaHusa — cdepe, B
koTtopor UNIX nmeeT oTnnyHyio penyraumio.

CucTtemHaa cpega He npocTo BkoYeHa B cuctemy UNIX — oHa n ecTb
cuctema UNIX. Bca cuctema — UNIX, Cn, komanapl, dannsl 1 1.4. — 3TO
MPOCTO NIOrMYeckMin nNoaxon K pyHKUMOHMUPOBAHMIO KOMMbIOTEpPA.

Cpena UNIX - aT0 co4yeTaHue OBYX BaXxHeWLWMx Bellen: ¢pannoBoro
nepeBa U nHtepdenca CUCTEMHbLIX BbIS3OBOB. OTO AepeBO AOoMNyckaeT
OeCckOHeYHOe pacllMpeHne BO3MOXHOCTEN, MO3BOJNAS MOHTUPOBATb
BHELLUHNE OANCKOBble 00nacTu B Noboi Touke dpannoBoit cuctemsl. epeBo
nomoraeT Takke B COOpe Norn4yeckun CBA3aHHbIX Gaiinos, 4To AeNaeT CMcTeMy
6onee opraHM3oBaHHOMN.

MHTepdenc cncteMHbix BbI3OBOB 06ecneumBaeT Habop MHCTPYMEHTOB,
M3 KOTOPbIX MOXHO NOCTPOUTb OOMBLLUMHCTBO APYrnX OYHKLUWIA.

Kaxpasa komnbloTepHasd cuMctemMa Noagdep>XMBaeT MHOMO pasfinyHbIX
cpen. 3T cpenbl UCMONb3YIOTCH Kak CTpOUTENbHble ONIOKK AN co34aHus
GYHKUMOHANbHbIX paboynx cuctem. PasnnyHble YPOBHU HEOOXOAMMBbI Kak
Ons cokpaweHns obbema paboTbl MO YNPaBAEHUIO MALUMHOW, Tak U Ons
MOCTPOEHUS TaKOro nHTepdenca, 4ToObl Mbl MO/ UCMOJIb30BATb KOMMbIOTEP
Ha OTHOCUTENBbHO BbICOKOM, YOOOHOM A5 YyesioBeka ypoBHe. Takas moaesb
rnomoraeT BbICTPOUTb B pPsf YPOBHU, HA KOTOPbIX Mbl MOXeM paboTtaTtb. Mimes
Oosblle 3HaHMN O TOM, rae Mbl HAXOAMMCS B CUCTEME, U O TOM, Kak OHa
bOYHKLUMNOHNPYET BOKPYr HAc, Mbl MOXEM Jlerye CTpouUTb pacTywume
abCTpaKkTHble MOAENN HA BEPLUMHE TeX MoAenen, KOTopble yXXe MMEITCS.

KomnbloTepbl — 9To dakTmyeckm paboume momenu abcTpakuuin,
npeacTaB/iEHHbIE HA PUC. 2, KOTOPLIM OEMOHCTPMPYET pPa3inyHblie YPOBHN,
GYHKUMOHMPYIOLLME BHYTPU KOMIMblOTepa. HMXHUIA cno — 31O cTapToBas
TOYKa, OT KOTOPOW MHOroobpasaune pacTeT BBepx. Kaxablii ypoBEHb CTPOUTCS
Ha npeablayLemM 1 NCMOSb3YeTCs AN NOAOEPXKKN YPOBHS, PaCnONOXEHHOIO
Hag HUM. [na kaxnoro 6onee BbICOKOrO YPOBHSA cpeda bonee obbemHa u
6onee “BupTyanbHa” B TOM CMbIC/E, HTO MMEET MECTO MEHbLLUEe YCIOBHbIX
orpaHunyeHuin. BepxHue ypoBHW MUCMONb3YIOT A9 CBOEN PabOoThl HUXHME U,
TakuMm 06pa3oM, CKpbIBAOT NOAPOOHOCTU, HEOOXoaMMbIe O PabOoThl ATUX
HMXHUX ypoBHEN. MOXHO co3paTb MOAENMN BbICOKOrO YPOBHS, KOTOPLIE
paboTaloT Ha MawunHe Gofiee HU3KOrO YPOBHS, HE 3HAsl HNYEro O HUXHUX
YPOBHSIX.

PaccmoTtpum 6onee nogpobHO YPOBHM MOAENN.

Ha camMoM HUXHEeM ypOBHE HaxOAATCs annapaTHble cpeacTtBa u
Nlormyeckrue cxembl. OTOT ypOBeHb onpeaensdetr crnocod XpaHeHus u
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WHTEP®ENC ITOJIb30BATEJIA

T

SI3BIKM POT pPaMMU POBAHUS

v

HMurerpupoBaHHbIe cpenbl pa3pabOTKH MPUKIIAHBIX TPOTPaMM
(KOMOWIISITOPBI, HTHTEPIPETATOPDI, TEHEPATOPHI OTYETOB)

v

Hcnonusiemble (hailibl MPUKIIAIHBIX IPOTPAMM

v

OHCpaI_II/IOHHaﬂ cucremMa

A napo onepalioOHHON CUCTEMbI

BupryanpHas mammHa — acceMOJIepHbIi ypOBEHb

v

MukpornporpaMmHasi cpesia YIpaBIIEHHUS allllapaTHBIMU CPEICTBAMUI

v

Jlormueckue cxeMbl allltapaTHBIX CPEACTB

Puc. 2. Cxema uepapxuyeckom mopenu
nporpamMMHoO-annapaTHbix cpeg 9BM

006paboTkM AaHHbIX BO BCEX anmnapartHbiX cpeacTBax. NocKobKy TEXHONOMns
M3roTOBJIEHNS MWKPOCXEM MNPOAOJIKAET pa3BMBATbLCS, 3TOT YPOBEHb
CTaHOBUTCHA PU3NYECKN MEHBLLIE U NPOLLE, TOrA4a Kak CKopoCcTy 3anoMUHaHNUA
1 06paboTKM NPOAOSIXKAOT pacTu. Ha 3TOM ypoBHE KOMMOHEHTaAMM SABNSAIOTCS
ueHTpasibHbIvi rnpouyeccop (UI), namsate, MUkpocxemb! MoanePXKU u
cucTeMHas LUMHAa. XOTS Mporpecc Ha STOM YPOBHE NpoaosiKaeTcd, 3TO
Bbl3blBAET O4YE€Hb Majble U3MEHEHUS HA BEPXHEM CAOEe nupamuabl.
®dunocodpua cuctembl UNIX cocTtont B TOM, 4TOObLI M30IMpOBaThb
HWU3KOYPOBHEBLIN annapaTHblIi cnoi u obecneyntb eanHoobpasHble

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT

69



MHTEPENCHI K HEMY, KOTOPbIE HE HYXOAITCS B U3MEHEHUSAX “HaBepxy”.
BepxHuii cnon faxe He JOMKEH 3HATb O HUXKHEM Crioe. DTO HE 3HAYMT, YTO
coObITUS B MUpe annapaTypbl He BaXHbl B peajlbHOM MWUpPe, Belb
NPOTMBOPEYUS PeasibHOr0 MMpa BAUSIOT HA CKOPOCTb M EMKOCTb PECYPCOB,
He roBops yxe 006 nx CTOMMOCTH.

YpOBEHb MUKPOMPOrpamMMHON cpefbl BO MHOMOM MOXOX Ha s3blK
nporpammupoBaHnga. OH gBASETCS MHCTPYMEHTOM, KOTOPbIA UCMONb3yeT
APXUTEKTOP CUCTEMBbI AJI9 CO3OaHUS MALUMHHOMO A3blka. MalUMHHBIA A3bIK
coolLLaeT annapartype, Kakyto KOHKPETHYIO KOMaHAy CrneayeT BbiNoSHUTL. B
Havyane aposounn 3BM 60MbLINMHCTBO HAOGOPOB KOMaHA ObLIM annapaTtHo
KOAMPOBAHHbBIMW. OTO 3HA4YuT, 4YTO kKorpa LI nonyyan komaHny,
[EeKOANPOBAHUE M BbIMOJIHEHME NPON3BOAMIOCH HENOCPEACTBEHHO LLENSIMN
B Mukpocxeme. bnarogapsa nporpeccy B TexHonorum LM, HekoTopble
MWKPOCXEMbl MOTYT OblTb MPOrpaMMUPYEMbIMU Ha YPOBHE MCMONHEHUS
KOMaH[, 4TO MNO3BOJISET KOHCTPYKTOPaM CO34aBaTth U peann3oBbiBaTb HOBbIE
Habopbl KOMaHA, C MUHUMASIbHLIMU YCUTUSMU.

YpoBeHb BMPTyanbHOW MawmHbl 0BecneymBaeT TPAHCAAUUIO U3
MHEMOHMYECKNX KOMaHA A3blka accembrnepa B KOAbl onepauuii U AaHHbIe
MaLLMHHOIO fA3blka. A3blk accembnepa — 3TO HEKOTOpas HoTaums, KoTopas
obneryaeT 4enoBeKy NMoHMMaHWe WU yrnpasreHne paboTol KOMMbIOTEPOB.
YcnoBHas mMailunHa noggepxuBaeTtca accembnepom. Accembnep MoXeT
npeepawaTtb naen 6osee BbICOKOrO YPOBHSA B LIEMOYKM YMCEN (KOMaHAObI
YPOBHS MpoLLeccopa), KOTopble 3aTeM BbINOSHAOTCA. Hapsay ¢ accembne-
pOM, NMPUMEHSAIOTCA MOAENU, NOMOralLuiMe NcnonbL3oBaTb annapatypy
KoMMnbloTepa. 34ecCb ONPenensioTcs Takme BeLM, Kak CTeku, BekTopa
npepbiBaHin N NepudepuinHbIin BBOA-BbIBOL,.

Anpo aBnaeTca cnenyouwmm 10rM4eCKUM NPOABUXKEHVMEM BBEPX U
KOHLLeNumMen, KOTOPYIO MOXHO TENepb peannu3oBaTb NPOrpaMMHO Ha YC/10B-
HOW MalLMHE. FAp0o NPefoCTaBnAseT cpeay, NOAOEPXKMBAIOLLYIO eLle BonbLine
abcTpakumm, 4yem Te, YTO paccMaTpuBanucb 00 cux nop. [Byms Hanbonee
BaXHbIMKN 2BCTPaKLMSIMKN HA YPOBHE fapa SABNSOTCS yripaBieHue rnpoLeccamm
0N MyNTbTUNPOrPaMMUPOBaHNA U MHOF03a4a4HOCTU U ¢arisioBas cuctema,
KOTOpas ynpasnsgeT xpaHeHrneMm, dopmaTom, nonckom ¢darnos u 1.n. Korga
3Tu ABe 061aCTN MHTErPUPYIOTCH, Mbl UMeeM 6a30BYI0 PYHKLMIO MHOTOMOS1b-
30BaTeIbCKOM MaLUVHblI U 94P0 ONepaLMOHHON CUCTEMBDI.

OpgHon 13 Hambonee BaxHbIX 06M1acTen, KOTOPbIMU YNpaBnisgeT a4po,
aBnseTca 6e3onacHoOCTb. NpoBepkM naeHTUGUKaLMmM nNonb3oBaTend
BbIMOJIHAIOTCSH B CUCTEMHbIX Bbi30Bax BHyTpu aapa. OnpeneneHHble
MEXaH13Mbl UCMOJIb3YIOTCH SAPOM OJ15 ynpaBneHns 6e30nacHoOCTbIO dhaitsios,
YCTPOMCTB, NamMaATu MU NPOLECCOB. EAMHCTBEHHLI CcNOCO6 OTKAOYUTL
MexaHn3Mbl 6€30MacHOCTN COCTOUT B U3BMEHEHMM MCXOOHOrO Koga sapa u
NepPeKoMNUASaLUNN BCE CUCTEMBI.

YpoBeHb OC cTpouTcs Ha sape, 4ToObl co34aTb MOJHYO ONMePaLMOHHYO
cpeny. MNMotpebHOCTb B AOMNOJIHUTENbHBIX DYHKUUAX CUCTEMbI MOXHO
YOOBNETBOPUTH CO34AHMEM aBTOHOMHbIX MPOrpamMM, UMEIOLLMX KOHKPETHOE
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HasHavyeHue. Takum 06pa3omM, COBOKYMHOCTb BCEX CMELNPUYECKMX PYHKLINIA
onpenensieT ornepaunoHHYI0 CUCTEMY.

KoMnmnaTop — 310 MHCTPYMEHT (UM nporpamma), noCTPOEHHbIA Ha
OonepaLmoHHON cucTeme ans aanbHelLweln pa3paboTkm 6onee CoOBEPLLEHHbIX
n 6onee MoLLHbIX cpen. HoBble cpeabl MOryT npegnonarate ewe 6onbline
abCcTpakumm, 4emM Ha HXKHEM YPOBHE, 1 Aenatb 60Mblue OOMYLUIEHUI O TOM,
4TO YXKe CYyLL,eCTBYeT. ITO AenaeT BO3MOXHbIM CUMBOIMYECKNE KOHCTPYKLUUN
0osiee BbICOKOro YPOBHS, TakMe, Kak CTPYKTYpbl OaHHbLIX M yrnpaBasiolme
CTPYKTYP, N3 KOTOPbIX GOpMUPYETCH NpuknagHas nporpaMmma.

C nomowpo KOMAUAATOPa MOXHO ONpenenvTb COBEPLUEHHO HOBbIN
A3bIK U caenatb ero paboynmM Ha KOMMbIOTEPE, HAMNCAB KOMMUAVPYIOLLYIO
nporpamMmy, KOtTopast YATAeT 3TOT HOBbIN A3bIK. TO OTKPbIBAET HOBbIE 0O1ACTU
BO B3aMMOENCTBUN YeNoBeKa C MaLUMHON. BbiICOKOYPOBHEBLIE A3bIKM MOTYT
BOMJIOLWATL pa3finyHble NoaxXo4bl K PELLUeHUIO 3a4ady, Hanpumep, npouenyp-
HYIO MOZENb NN 0OBLEKTHO-OPMEHTUPOBAHHYIO MOLESb.

Mporpamma, KoTopas chefiaHa C NOMOLLbIO KOMMUAATOPA, ABNSETCH
npuknagHom nporpammori. NpnmMmepammy BO3MOXHbIX NPUKIaOHbIX NpOorpaMmm
ABNSIETCA CrenytoLLee nokosieHne A3blIKOB, MHTEPNPETATOPOB U FreHeEPaToOpPOB
npuknagHbIX NporpaMmm. VIHTepnpeTatop — 3TO NporpaMmma, HanmcaHHas Ha
pacnpoCcTpaHEHHOM $i3blke BbICOKOI0O YPOBHS, KOTOPas MOXET AeKOAMPOBaTb
N UCMONHATb UcxogHbln TekcT (B cucteme UNIX — komMaHOHbIM npoueccop
shell). 310 nporpamma Ha a3blke Cn, co3gaHHasa aas YTEHUS U UCMONHEHUS
KOMaH/, 3anncaHHbIX Mo npaBuiaM CUHTakKcmuca, onpeaeneHHbIX KOMaH4HbIM
npoueccopom shell.

feHepaTop NpUKIagHbIX MPorpamMm — 9TO NMPorpamMma, HanmcaHHas Ha
A3bIKE BbICOKOro ypoBHS. OHa npeaHasHavyeHa g nonyyeHns 4OCTaTOYHOM
MHpOpMaLMM OT NOJIb30BATENA O €ro NPUIIOXEHUN U MOXET UCMNOJIb30BaTb
KOMMUAATOPHbIA A3blk, HanpumMmep Cu, Ang HanuMcaHwus NpPuUKNagHoONn
nporpamMmbl, peannayloLLei To, 4To TpebyeTca. MNonb3oBaTeNb HUYErO He
nporpaMmmmpyeT. Bbixooom reHepartopa asnseTca paboyas nporpaMmma.

UNIX He pgenaeT 0COObIX pasnuumini Mexany YPOBHSIMU, HO OHa BHOCUT
eanHoob6pasne B 3TOT LWMPOKUIA AMana3oH GYHKLUNIA.

BepxHuin yposeHb — UNIX copoepxuTt cpencrea aonsg nocTtpoeHus
MHTepdercoB nboro TpebyemMoro ypoBHS cnoxHocTu. Mockonbky UNIX
cos3faBanacb Kak MHOronosib3oBartesfibckagd CMcTemMa, MHOroe caenaHo ang
TOro, 4ToObl cucTtema 6Gbina 6e3onacHoOM M yooOHOM ANA Kaxaoro
nosib3aoBatensd. Kaxaomy nosib3oBaTento BbiAENSETCH OnpenesieHHas 4acTb
®annoBon CUCTEMBI, KOTOPAs NMOJIHOCTBIO HAXOOUTCS B €r0 PaCNOPSXEHUN.
OH MoxeTe 3abnoknpoBaTb 3Ty 00/1aCTb Tak, YTOObl HUKTO HE MOI MMETb
OOCTYN BOBHYTPb, WKW XE& MOXET OCTaBUTb €€ OTKPbITOW, 4TOObI Apyrue
Nnonb30BaTENN MOMM YMTaTh 3Ty 06aCTb UM NNCaTb B HEE.

PerncTpaumoHHbI kaTanor — 3TO He TOJIbkOo 061acTb dainoBor NnamMaTy,
HO 1 BCS Nonb3oBaTtefibckasd cpena.

PeweHne, kotopoe ncnonbadyet UNIX ang cosgaHns ¢aiinnioBo CUCTEMBI,
— nepesepHyTas moaesb aepesa. KopeHb CUCTEMbI HAXOOUTCA HaBepXxy, a
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BETBW PaCTyT B CTOPOHbI U BHMU3. MiIMeeTcs oavH 1 TONMbKO OOVH KOPEHb
HaBepxy. BeTBM MoOryt mcxoamtb B Nt0OOM HanpaBieHUn 1 NpoCcTUpaTbCs
BHM3 Ha Ntobyto rnybuHy. Kpome Toro, MoxHO UMETb NPUCOEANHSEMbIE BETBU,
KOTOpble M3bIMAlOT U3 CUCTEMbI, @ 3aTeM BoO3BpalLaloT obpaTHo. OHu
MOHTUPYIOTCS Ha CYLLLECTBYIOLLLYIO B CUCTEME APEBOBUAHYIO CTPYKTYPY.

Korpa nonb3oBaTefnb PErMCTPUPYETCS B CUCTEME, PErMCTPALMOHHbIN
kaTanor onpenensetca B danne naponei. Co3pnaetca nepcoHanbHas
OpEeBOBUAHAS CTPYKTypa noj, COOTBETCTBYIOLLMM MMeHeM katanora. OHa non-
HOCTbIO NPUHAOIEXUT NOJSIb30BATENIO U MOXET ObITb cAenaHa HeaoCTYMNHOWN
ONs KOrO YrogHO, KPOME KOPHS (aAMUHUCTPaTOpP-Cynepnonb3oBaTesb).

Kak TonbKO perncrpaumoHHbIi katanor X NnpucoeviHeH K onpeaeneHx-
HOMY MECTY Aaepesa, X nosiy4aeT nosHOe ynpaBfieHNe CTPYKTYPOW, KOTopas
CYLLLECTBYET HMXE 9TOro MecTta. X MOXET OCTaBUTb €€ MIOCKOW Unu CAeNnaTb
nooo6HO aepeBy. ATa CTPYKTypa 3aBUCUT PakTUYECKM OT ero notTpedbHocTen
1 pasBUTUSA NpeaMeTHON obnacty nosb3oBaTtens. [JpeBoBuaHas CTPyKTypa
pPEerncTpaLmMoHHOro Katanora npeacraBnseT cobol kapkac cpebl, KOTOpbIii
MOXeT OblTb 3aMOSIHEH COOTBETCTBYIOLLEN NHDOPMaLMEN.

OnepauyoHHas cuctemMa, oCoBeHHO Takas BbiIcokopasBuTas, kak UNIX,
VIMEET MHOXECTBO YTUINT N xapakTepHbix ocobeHHocTeln. Cepauem UNIX
apnaetca aapo (kernel). Adopo ynpasnageTr npoueccamm U PyKOBOAUT
BbiNnosiHAemMom paboTon. OHO Takxke ABNSETCA CBOEro poJa MOCTOM Mexay
annapaTtypor 1 BHeLWHUM MUpoMm. Mpu paboTe ¢ MalLMHOM MHOIO BPEMEHN
TpaTUTCH Ha Nepefayy AaHHbIX, @ 9TO 3HAYMT, 4TO HEOOXOOUMO UMETh AENO
CO MHOXECTBOM Pa3/IMYHbIX TUMOB YCTPOWMCTB, KaXA0e U3 KOTOPbIX MMEET
CBOM OCOBEHHOCTN.

UNIX 6bin pa3paboTaH Tak, 4ToObl 061erynTb ynpasneHme AaHHbIMU U
YCTPOMCTBAMWN HACTOJIbKO, HACKONbKO 3TO BO3MOXHO. CO CTOpPOHbI aapa
obpalLleHre KO BCEM BHELLHUM NepudepPUHbIM YCTPOCTBAM BbIMOJHSAETCS
Kak K (parinam ycTponcTB. Kaxapli TN YCTPOMCTB MMEET CBOM COOCTBEHHbIN
aopanBep n cneunduyeckytlo apxnutekTypy, HO obpalleHne K Kaxaomy
YCTPOWCTBY BbINOJIHAETCA OANHAKOBBIMU METOAAMMU.

UNIX obpaulaeTtcs kK nepudepuitHbiM ycTponcTBam Yepes “ncesgodait-
nbl”. meeTtca aBa tvna dainnos — 6J104HbIE 1 CUMBOJIbHBIE. O6a TUNa MMelT
CBOE NnpefHasHavyeHne U 0coBeHHOCTU. BnoyHbIn — ncnonb3yeTt Bydepnsa-
LLMIO 1 MO3BONSET MNOMYYUTb AOCTYN K 60AbWNM 06beMaM AAHHbIX Ha XXECTKOM
auncke. CUMBOJIbHBIN BbINOSHAET OOMEH C YCTPOMCTBOM MO OAHOMY CUMBOJTY
3a obpauleHue. Ona aTux pannoB noaaepXmMBaeTca BCe TOT Xe MeXaHU3M
3aWmThl, YTO 1 ONa BCeX Apyrux ¢ainnios B CUCTEME.

B 3akntoyeHme HeobxoamMmMo ckasaTb, 4To cuctema UNIX Obina nonHoCcTbio
HanucaHa Ha a3bike Cun.

2.2. YnpaBseHne CUCTEMHbIMU pecypcamu

Mamate ABM aBngeTca 04HUM U3 CaMbIX BaXXHbIX CUCTEMHbIX PECYPCOB.
PaccmMmoTpum BOMpOCHlI ynpasneHus namatbto, ¢opmat namatm JOC n
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MOZENN pacnpeneneHns OrpaHMYeHHON NamMaTu O BCEX KOHKYPUPYIOLLMX
Mexnay coboi uenen.

MepBoHavanbHo OC Obina pa3paboTaHa o yCTPOWCTB LLEHTPaSIbHOro
npoueccopa (CPU) 8086/8088, nossonsatowmx agpecoBaTb CyMMapHYyto
namatb o6bemom 1 M6anT. TunmyHoe NCnonb3oBaHME U pasMeLLeHne 3ToM
namsaT ObIO CrNeayloLmM:

1) MepBblie 10 cermeHTOB (“KyckoB” no 64 k6anT) 3TOMN NaMATN OTHOCATCS
K obnactm nonb3oBatena — obnactb, o0bemom B 640K6aiiT, B KOTOpPOI
pacnonoxeHsl cama AOC v npuknagHble NporpaMMbl NOb30BaATENS.

2) OctaBlmMecs 6 cerMeHToB, cocTaBnsowme B cymme 384 Kb6anT,
Ha3bIBAOTCS CUCTEMHOW 0BNACTbIO U PE3EPBUPYIOTCS OJ19 UCMOJSIb30BaHUS
BIOS (6a3oBas cuctema BBOAA-BbIBOAA) U AN CBA3M C APYrMMK nnaTtamMu B
cucteme. 310 0600LLEHHAd MOaEeNb, TaK Kak B AEACTBUTEIbHOCTU UMEETCH
MHOrO TMMOB MaT, KOTOPble UCMONb3YIT 3Ty 00NacTb ANS MHOMMX LIeNen,
ofHako, bynemM paccmaTpuBaTth TOIBKO OOLLYIO CXEMY.

C pasBuTMeM annapaTtHbIX CPeAcTB npeaenbl agpecyemMor namsaTu
pacwmpsaancb, HO oBLWME NMPUHLUMBLI yNpaB/ieHnss OCcTaBalUCb B CUne.
MosiBNNOCH MOHATUE “pacLLUMPEHHAs NamMaTb”, MOCKObKY OHA MPOCTMPaETCS
BbiLle rpaHuupl B 1 MBanT n pacwmpseT ocHoBHom npenen JOC B 640 K6anT.

Ona 0OC paHHUX BepCUi NpoayKThbl PACLUMPAEMON NaMAT! OOCTYMHbI
B TPEX Pa3HOBUAHOCTSIX.

MepBas cneundukauma pacluMpsieMon namsaTn HasbiBanacb LIM EMS
(Limit Expanded Memory Specification — npepenbHaa cneuyndunkaums
pacwmpsaemMon namaTu).

Heckonbko no3sxe 6bin paspaboTaH ynydlleHHbIn ctangapt AQA EEMS
(the Enhanced Expanded Memory Specification — ynyyweHHasa cneuyduka-
LMsa pacumpsaemMon namatin).

3aTteM nyylime CTOPOHbI 3TUX CTaHOAPTOB OblNM coeanHeHbl B LIM EMS
Bepcumn 4.0.

Bce cuctembl EMS coctosnu 13 namaty (Ha COeaMHUTENBHOW nnarte
AW nnaTe pacunpermns) n agMmMHUCTpaTopa ynydweHHon namatm EMM (the
Enhanced Memory Manager) — ycTaHaBiMBaemMoro gparneepa ycTponcTea.
Ona yctaHoBkn dyHkumnii EMS pesepsupyetcs npepbiBaHne JOC ¢ Homepom
67h. NosgHue Bepcum AOC nopnepxvsatoT ctaHaapT LIM EMS sBepcumn 4.0
KaK 4aCTb OMepaumoHHOM cucTemMbl. Peanndauus annapaTHbiX CPeacTB OT
NMPON3BOOUTENS K NMPOU3BOAMTEND MEHSNACh.

Pacwmpsaemas namaTb 9BnsieTcs pesynbtaTtom nosisneHns B cpene 40OC
YCTOMYMBBIX TPAAULMA UCNOMNb30BAHUS CTPAHUYHOW MaMAaTU UM NaMaTu
KoOMMyTaummn 6aHKoB. Mpu aToM Noaxoae 60nbLIOM pa3aen NaMsaTh, KOTOPbIN
JIEXNT BHE apecHOro NpoCcTpaHCcTBa NpoLeccopa, “oTobpaxaeTcs” ManbiMu
obnacTaMu Ha MHOrMe ManeHbkue pasfenbl NamMsaTu, nexaline BHYTPU
a[IpecHOro NpPoCTpaHCcTBa NpoLueccopa. B To Bpems kak NpoLLEeCCOP HE MOXET
agpecoBaTtb O0bLUIONV pasaen NnaMaT HEMOCPEOCTBEHHO, OH MOXET BblOpaTh
WM OOMTM 40 NoOO KOHKPETHOW YacTu, NoaoOHO BbIOOPY CTPaHWLIbI B KHUTE.

B cneundukaumm pacwmpsiemolnn namsatu EMS 6onblwas dusmyeckas

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT

73



namMaTb oTobpaxaetca B 16-kunobanTHble pasgens namatun LOC,
HasblBaemMble cTpaHuuamm. CooTBeTcTBylOLLEe 16-kmnobanTHoe agpecHoe
MPOCTPaAHCTBO B MNaMATU HA3bIBAETCA CTPaHUYHbIM ¢pperiMoM. KonnyecTso
noaonepXmBaemMblX CTPaHUYHbIX GPENMOB U Pa3MELLEHNE UX BHYTPU
cuctembl JOC n3meHsaeTcs B 3aBUCUMOCTM OT TuNa naatbl UCMOIb3YEMOW
paclumpsaemMon namsaTn, U CyLeCcTBYOWEN KOHPUrypaum CUCTEMBI.

Cxema ynpaBrieHns pacluMpeHHON namMaTbio paboTaeT cleayolmnm
obpasom:

1. Ha NBBM MoxeT ObITb yCTaHOBNEHA OOMOJSIHUTENbHAA NamMsaTb Ha
OJHOI NN HECKOJbKMX MnaTax. B oTnmnune oT MHOroobpasHbIx niaaT namsaTu
HaKoMMUTesNb Ha 3TUX NiaTax AenuUTCs Ha CTpaHuLbl No 16 K6anT. PaclumnpeH-
Hasg namsaTb He agpecyeTcsa npunoxeHusamu DOS HenocpencTBEHHO, Tak
KaK oHa He noseBnaeTca B mnaawnx 640K agpecHOro npocTpaHcTBa
NepcoHanbHOro KOMMbIOTEPA.

2. 9TK NnaTbl NAMSATU Takke coaepXaTt Habop PErMCTPOB COOTBETCTBMS,
KOTOpbIE YyNPaBsoTCs NPOrpPamMMHO A1 YCTaHOBIEHMS OTOOPaXeHUs Kakoi-
6o n3 16-K6anTHbIX CTPaHWL, Ha nnaTte (niaTtax) pacLuMpPeHHoW NnamMaT Ha
nodyto 13 4yetblpex 16-K6alTHbIX 30H B 64-K6alTHOW YacTu agpecHoro
NPOCTPaAHCTBA MEPCOHANIbHOIO KOMMbIOTEPA, UMEHYEMOIO CTPaHUYHbLIM
kagpoM. CTpaHMYHbIN Kaap pasMeLlaeTcs rae-1o B pe3epBHOM agpeCHOM
MPOCTPAHCTBE MEPCOHaNbHOro komnbloTepa Hag 640K n Huxe npepena
agpecauun (1M). Kaxpaas 30Ha B CTpPpaHWUYHOM Kagpe Ha3biBaeTcs
dusnyeckon ctpaHuuen n onpeaensetca ymcnom 0 — 3. CTpaHuU4HbIN Kaap
0bpasyeT OKHO, Yepesd KOTOPOoe MpPaBUiIbHO HanMMcaHHas NporpaMmmMa MoXeT
Mosly4YnTb AOCTYN KO BCEM €MKOCTW namMatu nnaTbl (nfaT) pacllupeHHOoN
namMaTu. MNpouecc N3MeHeHUs CoaepXMMOoro PermcTpoB oTobpaxeHus nnat
nna obecnevyeHUs AOCTYMHOCTU CTPaHWUUbl pPaclWPEHHOW NamMaTu
nporpaMme HasblBaeTCsl CTPaHU4YHbIM OTOOpPaXeHMEM.

3. YnpaBneHne CUCTeMON pacLUMPEHHOW NaMaATK, BKIOYas CTPaHUYHOE
oTobBpaxeHue, BbIMOMHAETCHA NMPOrpaMMHON KOMMOHEHTOWM, Ha3biBaeMOM
MeHepxep pacwmnpeHHon namatn nnu EMM (Expanded Memory Manager),
KOTOpas NOCTaBNSAETCS U3rOTOBUTENIEM MAaThl PACLUMPEHHON namaTtu. Bo
MHOrom Tak xe, kak DOS n BIOS obecneuunBaioT NporpaMmMHbIii HTEpdenc
Mexnay npunoxeHvem m annapatyporn MNOBM, Haxoodawenca HuMXe Hero,
MeHeIkep paclUMpeHHOo NnamMaTy obecnevymBaeT NPorpaMmMHbI MHTEP@ENC
Mexay NpPUIOXEHMEM U CUCTEMOW pacluMpeHHon namatu. MeHepxep
pPacLUMPEHHON NaMaTy 3arpyxaeTcsl B MaMaTb Tak Xe, Kak ApanBep knaBmnarty-
pbl DOS BO BpeMms 3arpy3ku 1 coobL1aeTcs ¢ nporpaMmMamuy 4epesa nporpam-
MHOE npepbiBaHMe 67h, nCnonb3ys MexaHn3m nepenaym napameTpos.

4. o 3anpocy nporpaMmbl MEHELKEP PACLUMPEHHOM NaMATV pa3meLLaeT
Habop 13 oaHOM Unn Bonee Norn4eckmnx CTpaHuL, onsa nporpaMmmbl. OH Takxe
pa3mellaeT 06paboTymK, KOTOPLIN NMporpamMma MCNosb3yeT B NMOCNeayoLLnX
3anpocax PacLUMPEHHON NamMsATV K MEHeOXepPY paclUMPEHHON NamMaTy, Ang
onpegeneHs Habopa CTpaHUL, PacLUMPEHHON NaMATU, C KOTOPbIMU HYXHO
paboTtaTb. Bo MHOrom Takmm e obpa3oM kak obpaboTtumk dainos DOS
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MCNob3yeTcs ANs OTCNexnsaHnsa Gannos, OTKPbITbIX KaXA0W NporpaMmmon,
06paboTyNKM pacCLIMPEHHON NaMaTU MUCMNOJNb3YITCA MeHeOXepoMm
PaCLUMPEHHON MaMATU O/ OTC/AEXMBAHUSA MHOXECTBA aKTUBHbIX CTPaHUL,
pPacCLUMPEHHON NaMATU KaXOon nporpamMmmbl. Homepa normyeckmnx cTpaHuu,
CBsiI3aHHble C 00pPaboOTYMKOM, OTCUYMTBLIBAOTCS OTHOCUTENBHO HYNs 40
3HaYeHUs, Ha eaVHNLLY MEHbLLIEro, YeM KOMYECTBO CTpaHuL,, 3anpPOLLIEHHbIX
nporpaMmor.

5. Korpa ot mMeHepxepa pacClWMPEHHON NamMaTyM 3anpalimBaeTcs
obcnyxmBaHue, nporpaMmMa onpegenser KOHKPeTHy cTpaHuuy B 16K
pacLUMPEHHON NaMATU, KOTOPYIO OHA XXeNaeT UCMOoIb30BaTb, NyTeEM 3aaHNA
KOMOMHaumMm obpaboTynka N HoMepa IOrMYeCKO CTPaHULLbI.

2.3. YnpaBseHue BBOAOM-BbIBOAOM

Beoa-BbiBOA — 0OMeEH AaHHbIMU nopg ynpasneHnem 3BM — wmbl
paccMoTpMM Ha npumepe paboTbl NOCNeaoBaTebHOro nopTa.

OcHoBHOWM 3agadyer nocnegoBaTesibHOrO NopTa ABASETCS HanpaBneHne
1 Nony4eHne OaHHbIX MO LWHE B BUAE NoToka 6GUTOB (B NPOTUBOMONOXHOCTb
napasnnesnbHOMy NOpPTY, B KOTOPOM BHYTPEHHUIN BAAT NepenaeTca LeINKoMm).
Yepes nocnegoBaTesibHbIM MOPT MOXHO NOAK0YATb K CUCTEME “MblLLb” NN
MOEM /19 YCTAHOB/IEHNS aBTOMATUYECKOW TeNe@dOHHOW CBS3U C CETEBLIMU
pecypcamu.

Mpu nepegade OaHHbIX, C TOYKM 3PEHUSA NpPeacTaBieHns CMMBOJIOB,
Heobxoammo nepenaBaTb 6aTbl AaHHbLIX OT OAHOrO YCTPOWCTBA K APYromy,
Hanpumep, OT MepcOoHaNlbHOro KoMMbloTepa K moaemy. Ecnu mmeerca
BOCEMb JINHNIA MexXAay ABYMS YCTPOMCTBAMU, TO MOXHO Ha3Ha4nTb KaXdomn
JIMHUM BUT 1 nocnaTtb cpasy oauH OalT AaHHbIX. 3TO OyaeT napannensHas
nepenada. Takum obpa3om paboTaeT napansesbHbll NOPT NEPCOHaNIbHOro
KOMMblOTEPA, KPOME TOr0o, B A0MOSIHEHME K BOCbMU JIMHUSM OAHHbIX UMEIOTCSH
Opyrne curHasbHble JUHUKX, OKa3blBalOLLME MOMOLLb B Nepenade AaHHbIX.

Mpn Hanuuyne OOHOW NUHUK, HEOOXOOMMO NOCbINaTb KaXAbl 6anT
OAHHbIX MocnenoBaTesibHO, N0 OAHOMY OuUTy. [laHHble MOTyT MOCbIIaTbCS
CUHXPOHHO, TakuM 00pa3oM, YTO Kaxablli OalT NocbIIaeTcs B onpeneneHHoe
BpemMs (ckaXxem, OoAuH OGalT Kaxable X CeKyHnA), WKW aCUHXPOHHO CO
CKOPOCTbIO, KOTOPYIO NMpeaBapuUTesibHO onpeaensaTb HeobsA3aTeNbHO.
lMocnepoBaTenbHasa CBA3b OELUEBNe, YHEM MNapasuiefnbHas, Tak kak TpebyeT
MeHbLLUE NNHUI Nepeaayn AaHHbIX — MUHUMYM AB€e AJ19 ABYCTOPOHHEN CBA3N.
Pexnm acMHXpOHHOW Nepegayqn okasbiBaeT 3HAYNTENIbHO MeHblLUee BO3ael-
CTBME Ha annapartypy BBMAOY TOro, 4TO He TpebyeTcs AoMNONHUTENbHOE creuy-
anbHoe 0bOopynoBaHMe AN NOAMAEPXKW CUHXPOHM3auMn Mexay nepenat-
YNKOM U MPUEMHUKOM. Takmm o6pa3oM, aCUHXPOHHAA MocneaoBaTesibHas
CBSA3b ABNAETCH NPeanoYTUTENbHLIM PELLEHNEM BBUOY HU3KOW CTOMMOCTU U
MPOCTOThI UCMONb3yEMbIX arnnapaTHbiX cpeacTs. KOHEYHO, B 9TOM pexunme
Heob6xoaMMo NpeobpPa30BbiBaTb KaXAbli OaNT OaHHbIX B CEpUto BUTOB U
yKkasblBaTb MPUEMHMNKY Hayano 1 KOHel, kaxaoro dainTta.
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Annapartypa nocnegoBartenibHoOro nopta B cuctemax JOC naeecTtHa kak
nocnenoBartesibHbI aganTep WM aCUHXPOHHLIN CBA3HOW ajanTtep (oanee
Mbl OyaeM Ha3blBaTb €ro NociegoBaTesibHbIM aganTepoM). Agantep OCHOBaH
Ha MUKPOCXEME (YHMBEpPCasibHbI aCUHXPOHHbLIA NPpUeMonepenaTynk), MMeeT
nopT AN NOAKAIOYEHUS K MOAEMY M NMporpamMMupyeTcs nocpencTtsom
Habopa perucTpoB. Mukponpoueccop MMeeT OOCTyN K perncrpam 4epes
paHee onpenefieHHble agpeca nopta BBOAA-BbIBOAA.

YHuBEpCanbHbI aCUHXPOHHBLIA NpuemonepenaTyink ynpasigeTcs
nocpencTBOM 3anucu B HaOOpP PErMCTPOB N HYTEHUS U3 HUX. DTU PEFUCTPbI
LOCTYMHbI NPOrpaMMUCTy Yeped agpeca noprta. Agpeca nopToB 3a4al0TCH
nocnefoBaTtesibHO, MO3TOMY A0CTAaTOMHO 3HaTb agpec nepsoro nopta. OH
Takxe M3BECTEH kak 0a30BbIN aApec nocfegoBaTeNbHOro agantepa. B
NepcoHanbHOM KOMMbIOTEPE OBYM nocnegoBaTesbHbiM noptam COM1 u
COM2 npucBoeHbl 6a30Bble agpeca nopTta.

CyuwecTByeT asa 00Lux MeToaa BBOAa-BbiBOAA B OO0 BbIYNCINTEb-
HOW CUCTeME: YNOPAA0YEHHbIM U YyNpaBigeMbli NpepbiBaHUgMN. YNops-
[OYEHHOCTb OTHOCUTCS K MOBTOPSIOLLENCS NMPOBEPKE COCTOSHUSA perucTtpa
YCTPOICTBa BBOAA-BbIBOAA 019 HMUMANM3aumm Tpebyemon TpaHsakumn. B
ynopsao4eHHOM BBOAE-BbIBOAE Mporpamma, 3anpawimeaiouias CUMBOJI
BBOJA, MHOIOKpPaTHO CYUTbLIBAET COCTOAHME PErncTpa B YCTPONCTBE BBOAA-
BbIBOJA OO0 TEeX Nop, Noka OHO HE MOKaXeT, YTO CUMBOJT AOCTYNEH A4 BBOAA
(vnn po Tex nop, noka nNporpamMma He pPeLunT, Y4To “BpemMs 3aKOHYUIOCh”).
Korpa coctosiHve ykasblBaeT, YTO MMEETCs FroToBbI Ang paboTbl CUMBON,
nporpaMmMa CYMTbIBAET €ro M3 COOTBETCTBYIOLLEro perucrtpa ycTpoihcTea
BBOAA-BbiBOAA. CxoaHas nocnenoBaTelbHOCTb “XAaTb, 40 TEX MOpP Nnoka He
roToB, 3aTeM nucaTtb” UCNOJIb3YEeTCH MPU BbIBEAEHUM CUMBOJIOB Ha
YCTPOWCTBO BBOAA-BbIBOAA. Takmm 0Opa3om, OanbHelillee BbINOJHEeHUe
nporpamMmbl NPUOCTaHaBNVBAETCH OO 3aBEPLUEHNSA BbINOJIHEHUS Onepaumnu
BBOJA-BbIBOAA.

BonbLuow npobnemoi ona yrnopsino4eHHOro BBOJa-BbiBOAA YepPe3 KOM-
MYHWUKALMOHHbIN MOPT SABAFETCH TO, 4TO NPW OnpeaeneHHon CKopoCTn nepe-
nauyn (Bbiwe 300 604 — 1604 = 16UT B cekyHay) NporpamMme TPYAHO YTo-1mbo
coenatb C Nnoslyd4aemMbiM CMMBOJIOM, KPOME kak OToGpaxaTb ero Ha akpaHe.

PaccmoTtpum cnepyowuvin npumep. Npeanonoxmm, 4To Mbl HATAEM
CUMBOJbI cO ckopocThio 300 604 1 MMeeM crneayoLme CBA3HbIE MapaMeTpbI:
OnnHa cnosa 7 6uT, NpoBepka Ha YeTHOCTb M OAMH CTOMOBbLIN BUT, KOTOPLIN
BMECTe CO CTapToBbIM 6uTOM, fob6aBnseT o 10 6ut Ha cumBon. Bbl oxxnpaete
nony4atb 0koso 30 CMMBONOB Kaxaylo cekyHay. [locne yTeHus cumBona
nporpamma umeet okono 1/30 cekyHApl A5 BbINOJHEHUS APYIMX ONepaLLnii.
Ecnn Bbl He xenaeTe noTepsiTb kakne-nmbo CMMBOJIbI, TO B 9TO Bpemsi Bebl
OOJXHbI CHOBa HavyaTb ynopsigoyeHve BBOAA-BbiBOAA. YTO npomsonger,
Korga ckopocTb Bo3pacTteT Ao 9600 60n? BpemeHHON MHTepBan Mexay
CMMBOJIaMW CNULLKOM Man Ojis BbiIBEAEeHUS CMMBOJ1Aa Ha 3KpaH ANCMES, He
MO3BOJIIET UHTEPNPETUPOBATb ChNeunasibHble CUMBOJIbI U 3MYJIMPOBaTh
(MogenvpoBaTb) TepMUHaN.
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B nopoxone, OCHOBaHHOM Ha yripaBieHU MPepbIBAHUSIMM, NPOorpamMma
npeaocTaBnseT BO3MOXHOCTb MpPepbiBAHUAM YCTPOMNCTBA BBOAA/BbiBOAA
nocTynaTtb HENOCPEACTBEHHO Ha LEeHTpasbHbI MPOLECCOpP, KOTOPbIN
NPOAOJIXAET BbINOJHATL CBOO paboTy, He CBSA3bIBasCh C ycTponcTeoM. Korga
YCTPOMNCTBO FOTOBO K BBOAY-BbIBOAY, OHO CUTHanmMampyet 06 3TOM
LLEHTpanbHOMY npoueccopy. MonyymB curHan, UeHTpasbHbIA NPOLEeCccop
COXpaHseT CBOE TeKyliee COCTOSIHME U Bbi3blBAET MOAMPOrpamMmy
obcnyxnBaHmsa npepbiBaHWiA, aapec KOTOPOW XpaHNTCS B TabMLLEe BEKTOPOB
npepbiBaHU. OTa nognporpamMmma BbINOMHAET Oonepauuvio BBOAA-BbIBOAA,
3aTeM BOCCTaHaB/MBAET COCTOSIHME MaLLMHbI 1 BO3BPALLAET ynpaBiieHne B
npepBaHHyO0 NporpamMmmy.

ns pernctpa CMMBOJIOB, MOCTYMNalOWMX B KOMMYHUKALMOHHBIA MOPT
nepcoHanbHOro KOMMblOTEPA, OpraHn3oBbiBaeTca 0ydpep. Beom ¢
oydepusaumeirt — cnocod opraHusauum B3auMOOENCTBUSA C YCTPOMCTBOM
BBOAA AAHHbIX, NPY KOTOPOM BHELIHEE YCTPOWCTBO HE3aBUCUMO OT
nporpamMmbl BblAAET AaHHblE, a NporpammMa nomMeLLaeT mx B Oydep BBOoOA
0o dakTmnyeckom obpaboTku.

C nomolLLbio NPOCTOM noanporpaMmmbl 00paboTku NpepbIBaHUA, KOTOpas
ObICTPO CUUTBLIBAET CUMBOJT U3 KOMMYHMKALMOHHOIO nopTa U COXpaHseT
ero B crieayiolleit JOCTYNHOW a4eike namMaTn B Oydepe, CUMMBOJIbI HE OyayT
yTEPSIHbI B MPOLLECCE CHUTbIBAHUS U COXPaHEeHUs CMMBONA ApPafiBEPOM
npepbiBaHU nepen nocTyrnjeHnem crnenyloLlero cMMmBona. 9Ta 3azada
0OCTaTO4YHO NpocCTa ANS BbINOSHEHUS B KOPOTKME MHTEPBaibl MexXay
nocTtynawwmmm cumBonamMmu. Bpemsa ob6paboTkm rnaBHOM NporpamMmorn
CUMBOJIOB, XpaHawmxca B bydepe, He nmeeT 3HavyeHuss. KOHEYHO,
CYLLLECTBYET PUCK NepernosiHeHnsa dydepa, HO aTta npobnema MOXeT ObiTb
peLueHa npocTbiM YBENMYEHNEM €ro pasmepa.

[Ona ynpasneHus BBOAOM-BbIBOAOM CUMBOJIbHOW MHbopmauun B OC
MCMNOMb3YIOTCS KOAOBbIE CTPaHULLbI

B MS-DOS npenycmoTpeHa BO3MOXHOCTb MCMNONb30BaHUS CUMBOJIOB
HauMOHanbHbIX andaBnTOB. TEeXHNYECKM OHA OCHOBaHAa Ha CleaylLnx
ocobeHHocTax BBOAa U oOpaboTkm cumeonoB MS-DOS. BHyTpeHHee
npeacTaBfeHne TeKCTOBbIX CMMBOJOB 3apaetca kogom ASCIlI (American
Standard Code for Information Interchange).

Bcero B Tabnuuy BxoamTt 256 cMMBOJIOB, U3 HUX NepBble 128 coaoepxaT
cnyXebHble CMMBOJIbI 1 CUMBOJIbI MEXAYHAPOAHOro andasuTa, creayiowime
128 oTBOAATCSH MOQA, HaLMOHaNbHblE CUMBOJbLI Pa3dHbiX cTpaH. Kaxnorn
KOOoOBOW Tabnuue, oTnMyaloLlelica BTopon nonoBuHoi cumsosioB ASCII,
MPUCBaMBAETCS YHUKANbHbIA HOMEP, OMPEenEensiowmn CTPaHy UM a3blK, K
KOTOPbIM 3TV CUMBOJIbl OTHOCHATCS.

OTo6paxeHne CUMBOJIOB HaLMOHaNbHOro andaBuTa Ha 3kpaHe
CTaHOBUTCH BO3MOXHbIM Gnarogaps TOMy, YTO KaXAoMy LecTHaguaTu-
PUYHOMY KOLY MOXHO MOCTaBUTb B COOTBETCTBME MATPULY MUKCEN, B KOTOPOIA
comepxuTtca nsobpaxeHne cumaona. PassopaumBaHue koma ASCIl B
MaTpuuy CTaHgapTHO ocywiecTtengaeT apansep DISPLAY.SYS. Hanpuwmep,
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MaTpuua 8x8 ona natMHCKown OykBbl A MeeT BUA,

00000000
00111110
01000010
01000010
01111110
01000010
01000010
00000000

AHanorn4yHbiMm o6pas3omM KOAUPYIOTCS CUMBOJIbI MevaTarouero
ycTporicTBa. Bce matpuubl B yNnakoBaHHOM BUAE XPAHATCS B CTAHAAPTHbIX
darnax ¢ pacwumpenuem .cpi (Code Page Information).

Cnenywowen 3agadert MS-DOS asngetca nogaepxka knasmatypbl Npu
paboTe C CMMBOJIaMWN HALMOHANBHOMO A3blka. [eno B TOM, 4TO KnaBmaTtypa
BblpabatbiBaeT He kof, cumBornia ASCII, a NpocTo NOpPsAKOBbI HOMEP HaXKaToln
KnaBumLLW (CKaH-KoA UK Koa, ckaHnpoBaHus). PaboTa apanBepa knaBmaTypbl
(KEYB) 3akntovaeTcs B 3amMeHe ckaH-koaa knaesuwuv kogom ASCII ¢ nomoLwbio
cneuyanbHoi Tabanubl COOTBETCTBUIA. Tako npuHUMn paboTbl obecneyu-
BaeT O0JbLLUYO MTMOKOCTb CUCTEMbI, Tak Kak MOXHO MEHSTb PACMONOXeHME
CMMBOJIOB Ha KnaBuaType.

Ona paboTbl ¢ kogoBbiMU cTpaHuuamu B MS-DOS vmeroTcs KoMaHAabl
NLSFUNC, CHCP, KEYBXxx.

Komanga NLSFUNC npepgHazHadyeHa Ans nogoaepXky HauMOHabHbIX
dopmaTtoB gatbl 1 BpemeHu. CuHtakcmuc: NLSFUNC [[d:]luma_danna], roe:

“‘nma_danna” - nma danna, B KOTOPOM xpaHUTCa nHdopmauug,
XapakTepuayloLas CTpaHy, ecin 3TOT NapamMeTp OnyLLEeH, MHdopmMaums oyoet
B3aTa N3 komaHapl COUNTRY d¢aiina CONFIG.SYS (00bl4HO HauuoHanbHas
nHdopmauusa 6epetca ns dparina COUNTRY.SYS, BxoasLuero B ANCTPUOYTUB-
HbIi Habop AOC).

Komanpa CHCP ocyuiecTBnsieT BblOOP KOAOBOW CTpaHULbl U BbiCBE-
yMBaHWe TekyLlel CTpaHuLbl Ha akpaHe. CuHtakcuc: CHCP [kop_Tabn], roe
kof,_Tabn — TpexaHayHoe YMCIO, YKa3blBaloLLEE HOMEDP KOOOBOW CTPaHULLbI.

KomaHga KEYBxx nogkntoyaeT gpaneep Knasmatypbl Ans 3akpensaeHns
3a KfaBuLLaMn CMMBOJIOB MHOCTPaHHOro andasuTta.

2.4. YnpaBneHue BHELWHEN NaMaTbio U painyioBble CUCTEMBI

Beenem psig, noHATUIA, HEOOXOAUMBIX AN AafbHENLIEro U3J0XeHUS:

BHELUHAS NamMsaTb — NaMaATb, JAaHHbIE B KOTOPOW AOCTYMHbI LLEeHTpasb-
HOMY MNPOLIECCOPY NMOCPEACTBOM Onepauun BBoAA W BbIBOAA;

BHEWHee 3anoMuHalLWwee YyCTPOMCTBO — 3anomMuHaiouiee
YyCTPOWCTBO, NOAKAYaeMoe K LEeHTpasbHOM 4acTuW BbIYUCINTENbHON
CUCTEMbI U NpeaHa3HavyeHHoe OJ1 XpaHeHUs 00JbLIoro o6bema AaHHbIX;
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dain nameHeHun — dann, gonyckawwmii Tekywme 0o0aBIeHUd,
NOACTaHOBKU U ApYrre U3MEHEHUS ero COAEPXXMMOro, KOTOpble MOIyT 3aTEM
BHOCUTbLCHA B OCHOBHOW daiin;

¢daiinoBas cuctema — 4acTb ONepaLyroHHON CUCTEMBbI, 0BecneymBato-
LLasa BbIMONIHEHME onepauun Hag gannamMmu.

Mo mepe Toro, Kak pasBMBalNCb OMNepaLluoHHbIE CUCTEMBbI, 00A3aH-
HOCTW MO UCMOJIb30BAHUIO U YNPAaBAEHUIO CUCTEMHbLIMU pecypcamMmu
nepexoaunm OT NPUKAAAHbIX MPOrpaMm K CUCTEMHbIM KOMMOHEHTaM,
co3gaBaBlIMMCs ans obnerdyeHus paboTbl nporpammMmmcta. 3To 0CoBEeHHO
BMOHO Ha NpuUMepe MNpoLeCCOB yNpaBleHUs XpaHEeHMEM N OO0CTYNOM K
DaHHbIM.

Ha 3ape pa3BuTUS BbIYUCIUTENBHOM TEXHUKU Kaxaas npuknagHas
nporpaMmmMa, kotopasi obecneuvBana XpaHeHue 1 OOCTyN K OAHHbIM Ha
MarHuTHOI NIeHTe UK amcke, JoskHa 6blna UMeTb CBOIO COOCTBEHHYIO JIOTMKY
Ons 06paboTkm obpalleHns K ycTponcTay. MporpaMMncT AoKeH Obiil 3HATb
XapakTepUCTUKN YCTPOMCTBA U MHTEP@ENCOB 1 3aTpaymBaTb 3HAYUTESIbHbIE
yCcunua Ha ynpasfieHve pacrnpefeneHrneM namatm Ha yctponcTse. [lpu
MCNONb30BaHUM YCTPOMCTBA APYrMMM nporpammamu onpeneneHuve
cornalleHuii No MCNosb30BaHMIO OOCTABASNO MHOIMO HeyaoOCTB, 1 TPyOHO
ObI10 N36exaTb KOHMIMKTOB.

YT0o6bl YNPOCTUTbL 3TN OENCTBMS, OnepaumoHHbIE CUCTEMBI 06ecnedunnn
Habop cpeacTB METOAOB JOCTYNA. 3a4a4M Mo UCMNOJIb30BaHNIO, YNPABAEHMIO
1 COBMECTHOMY OOCTyMy K YCTPOMNCTBaM BOLUMM B 0OS3aHHOCTU CUCTEMBbI,
4TO NO3BONUIO NPUKIALHOMY MPOrPaMMUCTy COCPEOOTOYUTb YCUNUS Ha
TpeboBaHMaX NpUKNaaHbIX 3aaad. Kak Tonbko ctanm 00WeaoCTyMnHbl 93bIKn
NPOrpaMMmMpOoOBaHNS BbICOKOIO YPOBHS, HEMOCPEACTBEHHOE NCMNOJIb30BaHWE
CUCTEMHbLIX METOAO0B AocTyna 6bl1I0 3aMEHEHO COOTBETCTBYOLWUMN
onepartopamu f3blka. B pesynbTate Obin BbipaboTaH AENCTBUTENBHO
BbICOKOYPOBHEBbIV MOAX0A K YNPaBAeHUIO OaHHbIMW 019 MPUKagHbIX
nporpamMMmnUCcTOB, YCTPAHUBLUMN MHOTME U3 TPYAHOCTEN (Takmx kKak
cornaweHus o6 nHtepderice, 06paboTka oMbOK 1 ynpaeneHne dydpepamm),
KOTOpblE OCTaBaNChb NPU UCMOIb30BAHUN CUCTEMHBLIX METOO0B A0CTYMNa.

Kaxablii 93blk BbICOKOIO YPOBHSI pa3BuBajl CBOM COOCTBEHHbIE
dannoBble MOOENN, HO MEXAY A3blkaMW MPOUCXOAMNO0 3HAYUTESIbHOE
B3aMMHOe oboralweHmne, 1 NOCTOSHHO pPa3BMBaAJiCA Psan COBMECTHO
MCMOJSIb3YEMbIX KOHLENUUIA U NoHATUI. Cpean Hux:

— MOHATUS 3anucuy;

— onepauumn Hapj, nocnenoBaTesibHOCTbIO 3anucen;

— MEeTOoAbl AOCTyNa no KIvy;

— dansbl pasnensgemMoro gocryna.

N Tak kak pa3BuTME HOBbIX CUCTeEM TpeboBano peanuaauum 3TUX
A3bIKOB, METOAbI AOCTYNa B HUX OblIM NMOCTPOEHbI Tak, YTOObLI NOAAEPXNBATL
3TN NOHATUSA N OONYyCKaTb pa3gensemblii 40CTyn K ¢annam ang nporpamMm,
HaMMCaHHbIX Ha Pa3HbIX A3blKax.
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Mpn HanuunmM 3TUX OOCTUXEHUN ObICTPO CTaN0 OYEBUAHBLIM, 4YTO
NpuUKNagHbIM CUCTEMAM HeoOXOOAMM OOMOJSIHUTENbHbIN (haliNioBbIli CEPBUC.
Tak kak 4ymcno dannos BO3POC/0, CTanm HeoOXoAMbl CUCTEMHbIE CPeaCcTBa
no karanormsauuu m pasmMeweHuio Gannos, Hapaay C CUCTEMHbIMU
cpenctBamMum nNo o6ecneyeHuio UX LLeNOCTHOCTU, KOMMPOBAHWUIO ©
ny6nnpoBaHunio AN aBapUnHOro BOCCTaHOBEHWS, OJ1 ONUCAHUIA UX 3anncemn
WU ONS XPaHEeHUs NepeyvHs UCnonb3ylowmx nx nporpamm. JononHUTENbHbIE
CUCTEMHbIE CpPeACTBa Takxke CTann OOCTYMNHbl B GopMe 00LMX CUCTEMHbIX
obcnyxmBalloLWni NporpaMm-yTUINT, CRyXallmx A8 BBOAA AaHHbIX B (aiinebl,
ON9 COpTUPOBKM dannos, ONd KONMpoBaHua dannos U ANa reHepaumuv
OTYETOB.

9T TwaTtenbHO pa3paboTaHHble HAOOPbI CUCTEMHbLIX CPEeAcTB AO/is
yrnpasneHus, A0CTyna U MUCronb3oBaHUsa ¢GanioB B KOHLE KOHLOB CTanu
paccmaTpuBaTbCs Kak ¢arioBblie CUCTEMbI — OPraHU30BaHHbIE COBOKYMHOCTHU
JaHHbIX, 00pabaTbiBaEMbIX U YyNpaBfisSeMbIX BCEOOBLEMIOLWMMNU U TECHO
CBSI3@HHbLIMM KOMMOHEHTAMM OMnepauyioHHon cucTtemsl. [Mpu panbHenwem
pacLumpeHnn, aTn GalinoBble CUCTEMbI Pa3BUBAIMCb HABCTpedvy TpeboBa-
HUSM MPUKNaAHbIX Pa3paboToK, CBSA3AHHbIX C UCMOJIb30BAHMEM BbICOKOY-
POBHEBbIX A3bIKOB. 3TN (aNNOBble CUCTEMbI MOCTPOEHbLI ANS MOOAEPXKN
dannoBbIXx Moaenen HeCKOJIbKMX S3bIKOB NPOrpaMMnUpPOBaHUS.

Lns ynyywieHns MobunbHOCTY NporpaMm Mexay cuctemamm dannosble
MHTEpPdENCbl Kaxaoro n3 peann3oBaHHbIX A3bIKOB NMPOrpaMMuUpoBaHUA
CTaHpapTn3oBaHbl. daliinoBble MOAENMN BCTPOEHbI B KOHCTPYKLUM 3TUX
3bIKOB U MOTYT pas3fimyaTbCs BO MHOMMX cAydadx no Lenomy psny
UCTOPUYECKMX MPUYVH.

®daiinosble cuctembl OC fokHbI 06ecneynBaTh peann3aumo BCex aTux
A3bIKOBbIX CPenCTB, a GaisioBble MOAENN KaXOOoro s3blika nporpaMmmMmmpo-
BaHWS CTaHOapTM30BaHbl Ans obecnevyeHns mMobunbHOCTU nporpamm. B
obuem, dannosble cMcTeEMbl 0OeCNeYnBaloT 0aMH Unn 6onee U3 OCHOBHbIX
METOO0B A0CTyMna, WUCMOJIb3yEMbIX KOMMUAATOpamMu Ana4a peanmsauunn
dannoBbix MoAeNnen COOTBETCTBYIOLMX UM S3bIKOB. OTU MeToAbl AOCTyna
MOryT paccMaTpmBaTbCs KakK (annoBble MOOEN HUXKHErO YPOBHS, Kaxaas
13 KOTopbix obecneynBaeT HAbop HEOOXOAUMbIX DYHKUMIA, KOTOPbLIE MOTYT
ncnonb3oBaTbes A3bikamu. OToOpaxeHne 93bIkoBOM (arnoBon Mogenn Ha
CUCTEMHYIO DaIOBYIO MOLENb HE 00A3aTENBHO JOMKHO ObiTb OOHO3HAYHbIM.
B HeKoTOpbIX Criydyasix — HEeCKOJsIbKO 3anpocoB (araoBOW CUCTEMbI MOTYT
ObITb NCNONb30BaHbI A9 NOAAEPXKM OOHOMO 13bIKOBOrO 3anpoca. B apyrux
cny4dasx 3anpochkl GannoBor cUcTemMbl OOXKHbI ObiTb NapamMeTpu3oBaHbl BO
n3bexxaHne NoboYHbIX 3PDEKTOB, KOTOPbLIX HET B A3LIKE.

Mpun obpabotke B OC pacnpepeneHHbix $aiinos, apxutekTypa
yrnpaeneHns pacnpegeneHHbiM1 JaHHbIMU ONpenenseT ewe 6onee HU3KN
YPOBEHb (pannoBbIx Moaenen. Ytobbl MoNy4YnTb AOCTYN K yaaneHHoMy dariny,
CUCTEMHbIE PainoBble MHTeP@ENChl 3anpaLlvBaloOLLLEN CUCTEMBI MPUHNMAIOT-
ca 1 npeobpasyloTca B nocsieqoBaTeslbHOCTb KOMaHg ¢ainnoBoi Moaenmv
ynpasneHnsa pacnpenesieHHbIM1 AaHHbIMU.
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O6wwme nporpaMmMHbie MHTePdENCHI K darnam, onpeneneHHble KaxabiM
A3bIKOM, OTOOpaXaloTCsd COOTBETCTBYIOLLMM KOMMUASTOPOM B JIOKaSIbHbIN
cucTeMHbIn dpannosbeii nHtepderic OC. Ona goctyna K yoaneHHsim dannam
3TN MHTEPdENCHI 3aTEM 0TOOpaxXaloTCs B UHTEPDENCHI CTaHAAPTHOM daitno-
BOW CUCTEMBbI YNPaBAEHNS PaCnpeneneHHbIMU AaHHbIMU. OToOpaxeHne He
00693aTeNbHO OOMKHO ObiTb OAHO3HAYHbIM, HO OHO OOecneyYnBaeT BbICOKYHO
CTeneHb NPO3pavyHOCTU OJ1F NOKasbHbIX U yAaneHHbIX cucteM. CnoXHOCTb
BbIMOJIHEHUS NMpeobpa3oBaHUini NHTepPhENCOB onpenenseTcs J10rM4eckum
paccrtossHuem OT A3bIKOBbIX danfioBbiXx Mogenen Ao GannoBbix MOLENEN
ynpaeneHns pacnpefeneHHbiIM1 AaHHbiMuU. B obwem, aTo He sBngeTcs
npobnemoii Gnarogaps ctaHAapTM3aunmy B MPOEKTUPOBAHMM KaK CUCTEMHbIX
dannoBbix Moaenen, Tak n GannoBbiXx MOAENEN yrnpaBieHUsa pacnpene-
JIEHHbIMW OaHHbIMN.

Kak npaswuno, ¢arnoBble CUCTEMbI NOAAEPXMBAIOT ABa Pa3fINYHbIX BUAa
®annoB: NOTOKOOPUEHTUPOBAHHbIE N 3aNMUCEOPUEHTUPOBAHHbIE daisibl.
loTokoopueHTpoBaHHbIe daiinbl 0b6ecneymBadT MUHUMANbHBIA Habop
CpPencTB NOAAEPXKN, HEODXOAUMBIX OA8 OOCTyna K AaHHbIM ¢aiina, Ho,
TEM He MeHee, NPenoCTaBNAAT NPOrpPaMMUCTy MakCUMyM TMOKOCTM B
opraHumdaumm n Ooctyne K gaHHbIM. [1py Mcnonb3oBaHuUM 3TuxX Gansios
CTPOKM BGalT MOryT ObITb MPOYUTAHBI UM 3aMnMcaHbl MO UX OTHOCUTENIbHOMY
MOJIOXEHUIO B ainne.

B npoTnBOMNONOXHOCTL 3TOMY, 3anMCeopueHTUPOBaHHbIE dalsibl
Nno3BONSIOT 06ECNeYnTb LWUMPOKNIA HABOP PYHKLWIA, MCMONb3YEMbIX NPKU
peanusaumn pannoBbiXx MOAeNen A3blIKOB BLICOKOIO YPOBHSA. ITO peannsyet
noaxoA, COrflaCHO KOTOPOMY CYMTAETCsl, YTO AaHHble COCTONAT M3 MNOJIEN,
OpraHU30BaHHbIX B 3anuCu, XpaHALWKUXCH B ¢gannax.

[MTOTOKOOPUEHTUPOBAHHLIN Gann NPenocTaBngeT MakCUMalbHYIO
rMBKOCTb MPU XpPaHEHUW, OOCTYNe W yNpaBieHUM AAHHbIMW, NOAAEPXMBAs
TONIbKO Hambonee npocTble PpyHKUMM. HO 3TO He no3Bonuno mabexartb
NMPOrpaMMHbIX U3OEPXEK; OHU TOJIbKO MEPEMECTUIUCH U3 CUCTEMHOM 061acTn
B 006nacTb NMpukNagHbIXx NporpamMmm, 4TO 3HAYUTENIbHO COKpPaTUIo
BO3MOXHOCTU CTaHZapTu3aumm m CUCTEMHOMN noanepxku. Ona a3biKoB
BbICOKOIO YPOBHS KaKAblA KOMMUASTOP A0JIKEH B3STb Ha cebs 0653aHHOCTH
no peanmaaumm B cBoOMX (aiinoBbIX MOLENSX BO3MOXHOCTEN 06paboTku
MOTOKOOPUEHTUPOBAHHbLIX HaroB.

OTO He 3HayuT, 4TO cnenyeT OenaTb BbIBOO O NMPEBOCXOACTBE
MOTOKOOPUEHTUPOBAHHOIO MM 3aNMMCEOPUEHTUPOBAHHOINO Noaxonos. [pu
NPoOeKTUpPoBaHUN GansioBbIX CUCTEM LeNlaloTCAa KOMMPOMUCCH Mexay
rMOKOCTBIO M MOLLLHOCTBIO CUCTEMHOIO OOCNYXUBAHUS, HO Kaxaas MOAENb
noaxoauT ONg onpeaeneHbiX TUMoB NMPUIoXKeHUN. NoTOKOOpUeHTUPOBaHHAsA
MoJenb 60nblLUue COOTBETCTBYET CIIOKHO CTPYKTYPUPOBAHHBIM AAHHbBIM (Tak1M
KakK OOKYMEHTbl MM BbINOSIHAEMble NporpamMmbl), B TO BpeMda Kak
3anmMceopueHTUpPOBaHHbIE Moaenn 6onee NoaxonaT Oas TPaAULLMOHHOMN
06paboTkM KOMMEPYECKUX OaHHbIX.
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TepMuH 6a3a gaHHbIX 4aCTO HEOPEXHO UCMNOoNb3yeTcs A 0603HaA4YEHS
pa3BuUTOlr HannoBOM CUCTEMbI, HO 3Ta HETOYHAd TEPMUHONIOMNS Hepeako
npueBoauT K nyTaHuue. o mepe Toro, kak passuBanucb U Bce 6onee
TwarenbHo paspabaTbiBanmcb GanaoBble CUCTEMbI, CTAHOBUINCE MOHATHBLIMN
o0LLUMe KOHLENUMM YyNPaBAEHUS OaHHbIMU A1 00ecneyeHns LLeNOCTHOCTH,
BOCCTAHOBJIEHUS, CEKPETHOCTM U FMOKOro AocTyna K OaHHbIM, Kak W
TexHoNOrnsa ons ux peanusaumn. B pesynbtate ctano 9CHO, YTO CUCTEMBbI
ynpaeneHus 6asamMn JaHHbIX — 3TO HEYTO Ka4YeCTBEHHO OTJIN4HOEe OT
CYLLECTBYIOLWMX DaNOBbIX CUCTEM.

Ons obecnevyeHns aTux TpeboBaHMN BOSMOXHOCTU (anioBbiX CUCTEM
MOryT ObITb pacLUMpPEHbl U B 3TUX CllydasX CUCTEMbI ynpaBneHus 6asamu
naHHbix (CYB/) passuBanuck n3 ¢ainoBon cuctembl. Ho B 60MbLUMHCTBE
cucTeM nogaepxka 6as3 gaHHbIX Obina godasneHa oTAeNbHO.

TexHonorna 6a3 gaHHbIX NPenocTaBnAseT MHOr0 BO3MOXHOCTEM,
MMetLWmx 6onblloe 3HaYeHWe OJ1 HEKOTOPbIX MpunoxeHuin. OgHako, ans
MHOIMX MPUIOXKEHN, TakKe CoAepXaLlmnX 3Ha4YMTENbHbIE 0ObEMBI JAHHbIX,
NMPOCTO HET HeobxoaMMOCTM B cpeacTBax 6a3 gaHHbIxX. [MpuMepamu Takmx
DaHHbIX ABMSIOTCS NPOrpamMMbl (Kak UCXOOHbIE, Tak U OOBLEKTHbIE MOAOYN),
Nn4YHble dannbl, AOKYMEHTbI, N300paxeHus, TenekoHdepeHuMn 1 gpyrme
GOopMbl flaHHbIX 6e3 perynsipHoi CTPYKTYypbl, KOTOpas NeXuT B OCHOBE
OONbLUMHCTBA KOHCTPYKUMIA 6a3 faHHbIX. [ns nx xpaHeHus n obpalieHns K
HUM Oonee 3dPEKTUBHO NPOCTOE dannoBoe 0bCNyXMBaHME.

dannoBble CUCTEMBbI HE BbITECHEHBI cucTeMamMn 06a3 AaHHbIX. OHK
OCTalOTCS MOME3HBbIMU N SKOHOMUYHBIMU OIS MHOIUX NPUIOXKEHUA 1 ByayT
noanepXuBaTbCs OMnepauyioOHHbIMU CUCTEMamMm B Brnvkariem 0603prUMOM
Ooyaoyuwem. MocKosibky onepaunoHHble CUCTEMbI NMPOAOSXKAT pa3BMUBATLCS
Ha nNyTn K 60slee BCECTOPOHHUM CEPBUCHbLIM CPEACTBaM, TO X dainoskle
CUCTEMbI OOJXKHbI pa3BMBaTbCsl BMeCcTe C Humu. CerogHs 3TO pasBuTue
VMOET K 00CNy>XMBaHWMIO, pacnpeseieHHOMY Mo CUCTEMaM TeNeKOMMYHUKa-
LIMOHHbIX CEeTeMn.

B TevyeHne MHOrmMx net cpencrea TeNEeKOMMYHMKaL MU MCNOSb3YIOTCA A5
nepenayn OaHHbIX MEXAY BbIYUCINTENbHbIMU CUCTEMaMU. OTU OAHHbIE B
OCHOBHOM COCTOSAT U3 MOTOKOB AaHHbLIX, NIEKTPOHHOM NOYTbI, AOKYMEHTOB,
uenbix GainoB 1 coOOLLEHMIN MO PACNPEAENEHHBIM NPUKIAAHBIM CUCTEMAM.
Ho Tenepb nosiBunace HeoOXxoAMMOCTb B ynpasneHun dainnamm pacnpe-
OENEeHHbIMM Ha pas3fINyHbIX y3/1ax TeIeKOMMYHUKALWOHHbLIX ceTeir OBM.
HeobxoammocTb B co3gaHum adPeKTUBHbBIX pacnpeneneHHbix GannoBbix
CUCTEM onpeaensieTcs psaoM oO6CTOATENbCTB.

Cetnn OBM BbIpOCAM B pasmMepax 1 no CAOXHOCTU, NPU 3TOM OaHHbIE U
NnoJIb30BaTENIN YAaCcTO OKa3blBAIMCb B Pa3HbIX y3nax cetn. JJocTyn nosb3o-
BaTenen K He0BXOANMbBIM UM AaHHbIM CTan 3aTpyaHeH. CTommMocTb pa3paba-
TbIBaEMbIX CREUNaNN3NPOBaAHHbIX KOMMYHUKALMOHHBLIX NporpamMm Ans
YTEHUSA 1 OOHOBNEHUSA GaliNoB, XPaHALWMXCSA B YAANEHHbIX CUCTEMAX,
NMOMNpPOCTY CAWLIKOM BblCOKa A/ O0bLLUMHCTBA NPUNOXEHUIA U COBEPLLUEHHO
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HenpuemMsieMa npu HevyacTbIX UM Cly4YaliHbix obpalleHusx. PacnpeneneH-
Hble (annoBble CUCTEMbI OOJIKHbI CBOAUTL 3TY CTOMMOCTb MO CYLLECTBY K
CTOMMOCTN UCMNONb30BaHUSA CPEACTB KOMMYHUMKALLNN.

HeobxoonMMocTb akTyannaaumm AaHHbIX B pacnpeneneHHblX cuctemMax
TpebyeT cTaHOapTU3aumm BeAeHNS pacrnpeneneHHbix GainoBbiX CUCTEM Ha
BCEX y3nax.

Insa obecneyeHns [OCTYMHOCTU OAHHbIX COBMECTHOE MCMOJIb30BaHNE
dannoB ABNSETCA OCHOBHbIM ycnoBueMm. daiinbl, 3a0N10KMPOBaHHbIE UK
Ha3Ha4YeHHble OTAEsNIbHbIMU MOJIb30BaTENSAMUN Ha OGOoSblIMe Mepuoabl
BPEMEHU, HEOOCTYMNHbI OCTasIbHbIM. XOPOLLO CNPOEKTMPOBaHHaga darnosad
cuctema cTapaeTcs MakCUMMMU3MPOBaTb MapaniefslbHOCTb AOCTyna
nofib3oBatenen K pannam.
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3AOAHUA A1 CAMOCTOSATEJIbHON PABOThI

1. CoctaBbTe /I0rn4eckyro cxemy 6a3bl 3HaHW 1o TeME KOHUTHI.
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2. NI306pa3nute Ha cxemMe OCHOBHbIE@ KOMIMOHEHTbI MPOrpaMmMHOro
obecrnieyeHus pa3pabotumka (cTpykTypy UCP/IDE).

3. Brnimwumte B npeactas/ieHHyo TabsvLy coaepxaHne paboT Ha KaxaoM
atane 3arpysku JJOC nocne BkaoyeHusi nutaHus NOBM.

Haumenosanwue stama 3arpy3ku | ComeprkaHue paOOT Ha JAHHOM dTarie
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4. CocrtaBbTe TabnuLy (cxemy) pacrnpeneneHus obaacteri namsat (03Y)
MM3BM B merabariitoBOM afpecyemMoM rpoCTPaHCTBE MeXAy KOMIOHEeHTaMu
OC v npuknaaHbIMY NPOrpaMmMami.

5. BanonHute npeacraBaeHHy0 TabanLy.

Coneprxanue padboT, BBITOTHIEMBIX

Hazssanue xomrtonedTsr OS/360 b o
JIAHHOM KOMIIOHEHTOM

6. 3anonHuTe npeacTaBaeHHyo Tabauly.

Coneprkanue padOT, BBITOJIHIEMBIX

Bun npepeBanus ] OC N
JIAHHBIM BUJIOM MPEPbIBAHUI
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7. [nsa ynpasneHus BbinosiHeHneM nporpamm B JJOC mncrnonb3yercs
Program Segment Prefix (PSP). PSP - ato ynpasnsiouas obsactb B 256
6arit, KoTopasi CTPOUTCS B NnamsTyi B Hayasae Kaxaou rnporpammsl. OHa
COAEPXUT passindHbie nosas, wucnonab3dyemsie AOC an1s ynpaBiaeHUs
BbIMOJIHEHNEM TPOrpamMmsbl. 3anuiumte B Tabmly COAEPXaHUe LLUECTU U3
OTUX MOIEN:

Howmep

ronst PSP Conepsxanue nonst PSP

1

2
3
4
5
6

CUCTEMHOE NPOrPAMMHOE OBECNEYEHUE
IOHNTA 1
OMEPALMNOHHBIE CUCTEMbI

Pepaktop H.B. Opyx
OnepaTtop koMnboTepHon BepcTkn [.B. denotos

M3a. nuu,. JIP Ne 071765 ot 07.12.1998 CpaHo B neyaTb
HQOY “CoBpeMeHHbil 'ymaHuTapHbiini MHCTUTYT”
Tupax 3akas
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