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BBEOEHUE

CoBpeMeHHOe OOIIECTBO JKUBET B BeK MH(OpManuu. YMeHue
Ka4eCTBEHHO YIPAaBIATH HH(OOPMAIMOHHBIMHA pPECcypcaMd OIHO W3
BOKHEWILIMX HAMNpaBJIEHUN JEATEIbHOCTH 4enoBeka. B Hacrosuuii
MOMEHT uAeT OypHOe pa3BUTHE aBTOMATH3WPOBAHHBIX CHCTEM
yrnpaBneHus. Pa3BuBaeTcsi Kak ammapaTtHOe, TaK W TPOTPaMMHOE
obecnieuenue (I10). M3yuenue mucrumiauasl «OnepannoHHbIE cpe-
IbI, CHCTEMBI U 000JI0YKW» MPENCTaBIsIeT cO00M OCHOBY AJIS U3yue-
Hus Beero knacca [10.

B conepxanne MUCIIUIUTMHBI BXOAUT W3YYEeHHE KaK TEOpeTHde-
CKOTO MaTepuaya: CTPYKTYp, METOAOB M AJITOPHUTMOB IOCTPOCHHUS
COBpPEMEHHBIX omneparuoHHbIX cpe u cucteM (OC), Tak ¥ BO3MOXK-
HOCTeH (hYHKIIMOHWUPOBAaHHS COBpeMEHHBIX pealbHbIX OC. ba3zoBbI-
MU KaTerOpUSIMH B OCBOCHHHU JAHHOTO Kypca SIBIISIIOTCS OCHOBHBIE
MOHATHS ¥ KoHUenuuu: noctpoenust OC (omepauuoHHas cpeaa, BbI-
YHCIUTENBHBIA TIPOIlecC, Pecypc, MOTOK, MPephIBaHNE), YIIPaBICHHE
3amayaMi (PpyHKINH, CTpATEerwH TUTAHWPOBAHUS, TUCIUILINHBI U aj-
TOPUTMBI TUCTIETUEPU3ALNH), YIIPaBICHNE BHYTPEHHEH M BHEIIHEH
namsTho, apxurekrypa OC u uHTepdeiic NpUKIaTHOTO TPOTPaAMMHU-
pOBaHUS.

Pasputne mpunimmoB mocrpoeHnss OC TECHO CBS3aHO C Pa3BUTH-
€M CpEICTB BBIUMCIUTENbHOW TeXHUKH. COBpeMEHHas apXWUTEKTypa
IBM PC-coBMecTIMOTO KOMIIBIOTEpA MPEACTABISICT COOOM peann3a-
LU0 TaK Ha3bIBaeMOW (OH-HEHMaHOBCKOW apXUTEKTYPbl BBIUHCIIH-
TENBHBIX MAIIMH. JTa apXUTeKTypa ObUla mpeacTaBieHa JxoHoMm ¢oH
Heiimanom B 1945 rony. @oH-HeliMaHOBCKasl apXUTEKTypa — HE €UH-
CTBEHHBIM BapuaHT MOCTpoeHusT DBM, UMEIOTCS U APyTHE, KOTOPHIC
HE COOTBETCTBYIOT YKa3aHHBIM INPHUHIUNAM (HampuMep, MOTOKOBbIE
MammHbl). OHAKO TOJABIIIONIee OONBIIMHCTBO COBPEMEHHBIX KOM-
MBIOTEPOB OCHOBAHBI MMEHHO Ha yKa3aHHBIX MPUHITAIIAX, BKIIOYAs U
CJIOKHBIE MHOTOIIPOLECCOPHBIE KOMIUIEKCHI, KOTOPbIe MOXHO pac-
cMaTpuBaTh Kak o0bequHeHHE (POH-HEHMaHOBCKUX MamvH. Teopus
¢on Heiimana siBunace ocHOBO# i moctpoeHus nepBeix OC. 3Ha-
YuTeNbHas 4acTh Teopuil moctpoenmss OC Opia pa3paboTana B
70—-80-x romax mpornuioro Beka. JlaHHas o0nacTh 3HAHUI Ha TPOTSI-
xernn 90-X TOZ0B pa3BHBANIACh CNa00, M TONBKO B MOCIEIHUE TOJBI



npousBoauTenu cucteMHoro 10 oco3Hanmm mMoTpeOHOCTH MEPEeCMOT-
pa ¢pyukuuonansHocTH OC.

VYuebHoe nocobue no Kypcy «OnepalnoHHBIE CPEIbl, CUCTEMBI
1 000JI0YKM» MPEICTAaBIEHO B IBYX 4YacTsX. YacTh mepBasi COCTOUT
U3 TSTH pa3ieiioB, B KOTOPHIX OTPa)KEHbI TEOPETUYCCKUE MOMEHTBI
MOCTPOCHUS ONEPAaLMOHHBIX Cpell, CUcTeM M obonoyek. Bo BTopoi
4acTH y4eOHOTO mocobust (pa3nenbl 6—9) W3n0KeHbl IPUMEPHI peailb-
He1X OC 1 ux 060M04eK.

B mepBom paznene BBoautcs knaccudukanus [10, maercs on-
peneneHne TOHATUSAM OIEPANMOHHON CHCTEMBI M OMEPalMOHHOM
Cpenpl, pacCMaTPHUBAIOTCA TIOHATHS BBIUYMCIHTENBHOTO IIpoIecca,
pecypca, MoToKa, MexaHu3Ma 00pabOoTKH MPepBIBAaHUIN U IPUBOIUTCS
knaccudpukanus OC.

Bropoii paznen conepxut onucanne GyHKIMA yIpaBICHHUS 3a-
nadyamu B OC, crpaTeruil IIaHUPOBaHUS 3aJa4aMH, TUCHUIUIMH H
ITOPUTMOB JHCIETYCPU3ALNH, METOIOB OLEHKH KauecTBa JHCIIET-
Yepu3aIuu.

Tpertwmii pa3men BKIIOYaeT: onucanue HoH-HEHMaHOBCKOM apXu-
TEKTYPbl BBIYMCIUTEILHBIX MAIlIWH; BOMPOCH OpraHM3alliil U pac-
TIpeJIeNIeHNs] OTIEPATUBHON MaMsATH; METO/BI MEePEKITFOUEHUS 3a/1a4 U
MMOCTPOEHUST BUPTYaJIbHBIX MAIWH; CIIOCOOBI OpPraHU3aIlMH U TIepe-
KIIIOUEHHsSI TTAMSITH B PEabHOM U 3aIUIIEHHOM PEKHMaX; BOTIPOCHI
paciipeqeneHns OnepaTuBHON NaMATH; OMMCAaHUE MPOLEcca KIIIHPO-
BaHUS TTAMSITH.

[Ipomecc ympaBieHHs BHENTHEH MaMsAThIO M omucaHue ¢aino-
BBIX CHCTEM NpPHUBEACH B YETBEPTOM paszaeic. B HeM paccMOTpeHBI
oO1mrrie CBOMCTBaA YIIpaBIICHUS] BHEUTHEW NMaMsThIO, OCHOBHBIE XapaK-
TEPUCTUKH YCTPOMCTB BHEITHEH MmaMsTH, GYHKIHH (DAHIIOBOM CHC-
TEMBI, CTPYKTYpa MarHUTHOTO IHCKa, onrcaHue (haiIoBBIX CHCTEM:
FAT (File Allocation Table), FAT32, NTFS (New Technology File
System), HPFS (High Performance File System), datinoBas cucrema
OC UNIX, ¢aitioBbIX CHCTEM I MMOCTOSHHOIO 3allOMHHAIOIIErO
ycTpoiictBa Ha ocHOBe kommakT-gucka CD-ROM (Compact Disk
Read Only Memory) — CDFS (Compact Disk File System), UDF
(Universal Disk Format).

IIaTeId pa3nen COAEPHKUT ONMCAHUE OCHOBHBIX MPUHIUIIOB IIO-
CTPOEHUS ONEPAIMOHHBIX CHCTEM M MHTepdeiica MPUKIAIHOTO TIPO-
TpaMMHUpPOBAHUS, KOHIENIIMA MOCTPOEHHUS MHUKPOSIIEPHBIX U MOHO-



mutHeIX OC, ommcanme TaT®opMeHHO-HE3aBUCUMOTO WHTepdetica
Uit KommsioTepHoTo okpyskeHust POSIX (Portable Operating System
Interface for Computer Environments).

B mecrom pasnene mpuBeAeHO ONMUCAHHE ONEPAIIMOHHBIX CHC-
TeM ¢upMbel Microsoft, HaunHas ¢ mpapomutensauiel OC Kitacca
Windows — OC MS DOS (Microsoft Disk Operation System) u 3a-
KaHYMBasl MOCJIEHEH Ha MOMEHT HamucaHus ydeOHoro nmocoous OC
Windows 2003 Server.

B ceapMoMm paszzmernie paccMaTpUBArOTCS OCOOCHHOCTH IMOCTPOE-
HUsl apxXUTEeKTypsl U uHTepdeiica OC dupmer IBM — OS/2 Warp, B
JaCTHOCTH BO3MOKHOCTH CEPBEPHOM OIepariioHHoN cuctemMbr OS/2
Warp 4.5.

Oo6mwme nmpencrasienus 1 ocHoBHBIE oHATHA OC Unix mpuso-
IATCSI B BOCBMOM paszene. B Heil Ooree neTanbHO pacCMOTPEHBI BO-
MPOCHI BBITIOJIHEHHS TIPOIIECCOB U MEXKIIPOIECCOPHBIE KOMMYHHUKA-
un B cpene Unix; pyHKIMOHATBHBIE BO3MOKHOCTH Unix-nogo0HoM
OC - Linux.

B nemsitom pasmerne maHo oOlmee mpencTaBiIeHHE 00 orepariy-
OHHBIX CUCTEMax PeaJbHOTro BpeMeHH, B yacTHOCTH 00 QNX (Queue
Nicks), paspabotannoii pupmoit QNX SoftWare System. Paccmor-
pEeHBI OCOOCHHOCTH apXUTEKTYPBI U OCHOBHBIC MexaHU3Mbl OC QNX
JUISl OpTaHU3alUH PACIIPEICTICHHBIX BEIYHCIICHHH.
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Yactb 1. CTPYKTYPA U NMPUHLUUMbI PABOTbI
OMNMEPAUUOHHbLIX CUCTEM

1. OCHOBHbIE NOHATUA U KOHLIENMUNA
NOCTPOEHUA ONEPALUOHHDBIX CPE[]
N CUCTEM

1.1 Knaccudmkauma nporpaMmmMHoro obecne4vyeHus

[Iporpammuoe obGecneuenne (I[10) — HeoThemileMas COCTaB-
nsiromas mroboit OBM, 6e3 KoTopoil HEBO3MOXKHO MONYYHTh HE0O-
XOJIMMbIE Pe3yJbTaThl BCEBO3MOXHBIX BBIUMCIUTENBHBIX OMEpaIuii.
[Ipu BceM MHOT000pa3uy M CIOKHOCTH COBPEMEHHBIX MPOTPaMMHBIX
CHCTEM TIPH UX pa3pabOTKe B Ka4ecTBe 0a30BOI1 OCHOBBI UCIIONB3YIOT-
Csl yXKe CyLecTBYIoImue (yHAaMEHTaJIbHBIE KOHLEMLIUH, WMEOIIHe
MHOTO OOIIEr0 B YacTW IMPHUHIUIIOB MOCTPOCHUS W OTIMYAIOIIHECS
HEKOTOPBIMU OCOOCHHOCTSIMH pPEaTU3aliiu.

B paborax cmenuaaucToB IO paccMaTpUBacMOl TeMaTHKe
MpeJyIaraeTcss MHOXKECTBO HEOIHO3HAYHBIX KIIACCU(HUKAINA TIpO-
TpaMMHOTO OOECTIeUeHHsI, B YACTHOCTH, TPEJIaraeTcsi BCe Mporpam-
MBI, co3laHHbIe a1 DOBM, pa3ienuTs Ha CIEIYIONINE OCHOBHBIC
Kiacesl [1]:

- ONepalnruOHHBIE CHCTEMBI M CEPBUCHBIE IIPOTPAMMEI;

-  HMHCTPYMEHTAJIbHBIE S3BIKA U CUCTEMBI IIPOTPAMMHUPOBAHUS

- TIPUKJIAJHBIC CUCTEMBI.

PaccMoTpuM 3TH KITacChI TpOrpamm.

1.Ilon omepauMOHHOW CHCTEMO# OOBIYHO MOHUMAIOT
KOMIUIEKC YTIPABJISIOMUX U 00padaThIBAIONIUX MPOTPaMM, KOTOPHI,
C OIHOHN CTOpPOHBI, BBICTYIAET KaK WHTepdeiic MexIy anmmapaTHON
9acThI0 KOMITBIOTEPA U TIOJIB30BATETIEM C €r0 3a7adaMHu, a C IPYTon —
npeaHa3HaveH il Haubolee 3QPEeKTUBHOTO HCIOIB30BaAHUS PECyp-
COB BBIYUCIUTEIBHON CHUCTEMBl U OPraHU3aI[MU HAJEKHBIX BBHIYHC-
nenuit [2]. JIro6oit w3 xkommoHeHToB npukiIanHoro 110 obs3aTensHO
paboTtaer noj ympasieauem OC.

OcHoBHble pynkuuun OC cocTodt B caeayromeM [2]:

- TpHUEeM OT TOJb30BaTeNs WM OT ONEpaTopa CHCTEMBI 3a/1a-
HUHM WA KOMaHJ, COPMYJIHPOBAHHBIX Ha COOTBETCTBYIOIIEM S3BIKE
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B BHJIC MTUPEKTHB (KOMaHI) ollepaTopa WIH yKa3aHUH (CBoeoOpas-
HBIX KOMaHJ) C TIOMOIIBIO COOTBETCTBYIOIIETO MaHHMITYJsITOpa (Ha-
npruMep, ¢ TOMOIIBIO MBIIIH), H KX 00paboTKa;

- TpUEeM W HCIOIHEHHE MPOTPaMMHBIX 3allpOCOB Ha 3aITyCK,
MPUOCTAaHOBKY, OCTAHOBKY JPYTUX IPOTPamMM;

- 3arpy3ka B ONEPAaTUBHYIO NaMATh MOAJIEKAIIUX HCIIOJIHE-
HUIO TIPOTPaMM;

- HWHUIMAIUA TporpaMMbl — Mepelladya JaHHOM KOHKPETHOM
nporpaMMe yIpaBlieHHs, B Pe3yJIbTaTe Yero Mporeccop MpUCTynaeT
K €€ BBITIOJIHEHUIO;

- HIeHTH(UKAIHS BCEX MPOTPaMM U TaHHBIX;

- ofecreyeHne pekruMa MYJIBTHIIPOTPAMMUPOBAHHS, TO €CTh
BEITIOJIHEHNE JABYX WM Oojiee MporpaMM Ha OJHOM Mpoleccope,
co3Jaromiee BUIUMOCTh UX OJTHOBPEMEHHOTO UCTIOTHEHUS;

- opraHuzalMsg W yNpaBlICHHE BCEMH OIEpalUsSIMH BBO-
J1a/BBIBOJIA;

- WCIIOJIHEHHUE PeXHMMa KECTKUX OTPaHMUYEHUI Ha BpEMS OTBe-
Ta B peXXMME PEalbHOTO BPEMEHH (XapaKTepHO ISl COOTBETCTBYIO-
mx OC);

- pacmupezeneHHe TaMsTH, a B OONBIIMHCTBE COBPEMEHHBIX
CHCTEM W OpTaHU3aIlus BUPTYyabHON aMSITH;

- IUTAHUPOBAHHWE W TUCIIETUYEPU3AIUS 33]]a4 B COOTBETCTBUH C
3aJaHHOW CTpaTerueil U AUCHUIITMHON 00CITy>KUBAHHUS;

- OpraHu3anysl MEeXaHH3MOB OOMeHa COOOIICHUSMHU U JTaHHbI-
MU MEXIY BBITOTHAIOIINMHUCS MPOTPaMMaMHU;

- 3auMTa OJHOW MPOrpaMMBbl OT BIMSHHA IPYToi u obecreye-
HUE COXPaHHOCTH JJaHHBIX;

- TIpeAOCTaBIIEHUE YCIIYT B CIIy4ae YaCTUIHOTO COOSI CHCTEMBI;

- obecriedenne pabOTHl CHCTEM MPOTPaAaMMHPOBAHHUA, C TTOMO-
IIbI0 KOTOPBIX MOJIB30BATENH CO3JAI0T CBOU MPOTPaMMBI;

- obecredenue pabOTHI CHUCTEM YIIpaBieHHUS 0a3aMu JaHHBIX
(CYBJD);

- obecneyenue paboThl cucteM ynpasieHus daitnamu (CYD).

OmnepalnoHHasl CUCTEMa, BBIMTONHAS (DYHKIIUU YIIPaBICHUS BBI-
YUCITUTENFHBIMA TIPOIIECCAMH B BBIUHCIUTEIBHON CHCTEME, pacrpe-
JIeTISIeT PECYPChl BEIYUCIUTENLHOW CHCTEMBI MKy Pa3IMIHBIMH BbI-
YHCIUTENFHBIMU TIPOLIECCAMU M 00pa3yeT NPOTpaMMHYIO Cpeay, B
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KOTOPOM BBITIONHSIOTCS TPHUKJIAAHBIE TPOTPAaMMBI ITOJB30BATEINEH,
Ha3bIBAEMYIO OMEPaIMOHHOM cpenoii [2].

UToOBb! Jy4llle MOHATh HEOOXOAUMOCTh BBEJCHUS TIOHSATHUS OTIC-
paIOHHON cpenbl, 00paTUMCs K UCTOPUH PA3BUTHS BBHIYHACIHTEIh-
HBIX cucTeM. JIro0as mporpamMMa UMEET 10 ¢ HEKOTOPBIMH UCXOJ-
HBIMH JJAHHBIMH, KOTOPbIC OHa 00pa0aThIBacT, MOPOXK/Iasi B KOHEYHOM
WUTOT€ HEKOTOPHIE BBHIXOJHBIC IaHHBIE W PE3yJIbTAThl BBIYUCICHHI.
OdeBHIHO, YTO B aOCONIOTHOM OOJBIIMHCTBE CIy4YaeB HCXOIHBIC
JTAaHHbIE ¢ BHEUTHUX (TiepudepuiHbIX) YCTPOHCTB MOMaAal0T B Omepa-
TUBHYIO TaMsITh, C KOTOPOW HETOCPEICTBEHHO paboTaeT mporeccop,
BBITIOJTHSST BBIYMCIICHHSI TIO TIporpamMme. AHAJOTHYHO W Pe3yIbTaThI
BBIUMCJICHUN TaKXe OJKHBI ObITh BBHIBEJCHBI Ha BHEIIHHE YCTPOIi-
ctBa. Cnemyer 3aMeTHTh, YTO MPOTPAMMHUPOBAHUE OINEpaIlvii BBO-
J1a/BBIBOIA OTHOCHTCS, MTOKATYH, K HAUOOJIee CIOKHBIM U TPYI0eM-
KUM 3a7adaM. J{eqo B TOM, 4TO MPHU CO3JaHMU TaKUX Mporpamm 0e3
WCTIOJIb30BaHMS COBPEMEHHBIX CUCTEM NPOTPAMMHPOBAHUS HYIKHO
3HATh HE TOJIEKO apXUTEKTypy Mpolieccopa (€ro cocrtaB, Ha3HAYCHHE
OCHOBHBIX PETHUCTPOB, CUCTEMY KOMaH] Iporeccopa, popMartsl JaH-
HBIX W T.IL.), HO ¥ apXUTEKTYPy MOACUCTEMBbI BBOJA/BbIBOJA (COOT-
BETCTBYIOIIME HHTEPQEIChl, MPOTOKOIBEI OOMEHA JaHHBIMH, AaJro-
PUTM PabOTHI KOHTPOJUIEpA YCTPOMCTBA BBOIA/BRIBOJIA H T.11.).

B msaTumecsaThie TOABI MpPU pa3pabOTKe MEPBBIX CHUCTEM IPO-
TPaMMUPOBAHUS TMPEKJE BCETO CO3JaBalld MPOTPAMMHBIC MOIYIIH
JUTSI TIOZICCTEMBI BBOJIa/BBIBO/IA, & YK€ 3aTeM — Il BEIYUCIICHUS Yac-
TO BCTPEUAIONTNXCS MATEMaTHUCCKUX omeparuii u ¢yHKmwid. biaro-
Japsi 3TOMY TPH CO3/IaHUM TMPUKIAIHBIX MPOrPaMM MPOTPAMMHUCTHI
MOTJIH TIPOCTO OOpaIIaThCs K COOTBETCTBYIOUMM (DYHKIMAM BBO-
ITa/BBIBOJIA TMOO WHBIM (PYHKIIUSAM U TIPOIEAypaM, ITO M30aBIISIO MX
OT HEOOXOJAMMOCTH KX/l pa3 CO37aBaTh BCE MPOrPAMMHBIC KOM-
MOHEHTHI «C HYJIsD» U 3HaTh BO BCEX MOAPOOHOCTAX OCOOCHHOCTH
paboTHl KOHTPOJUIEPOB BBOJA/BBIBOAA W COOTBETCTBYIOIINX WHTEP-
(eticos.

CoBepllieHCTBOBaHUE TpOIecca CO3IaHUS IMPOrPaMM, BBITOJ-
HEHHBIX B JIBOMYHBIX MAIIMHHBIX KOAAX, BBIPA3WJIOCh B Pa3padOTKe
MPOTPaMMHBIX TIPOJYKTOB, CTIOCOOHBIX MPEAOCTABUTh HEOOXOIUMBIE
BBI30BBI K YK€ T'OTOBBIM OHOJUOTEYHBIM MPOrPAMMHBIM MOJIYJISIM
(HampuMep, TPAHCIATOP C aNTOPUTMHUYECKOTO SI3bIKa 00JIee BBICOKO-
IO YPOBHSI B OTJIMYHE OT MEPBBIX acCEMOIIEPOB, KOTOPBI MOT BMECTO
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oreparopa tumna «YreHwe» WM «3amuch» IMOACTABUTh HEOOXOIH-
MBI BbI30B). COCTaB M KOJMYECTBO OMOIMOTEK CHCTEM MPOTpaMMHU-
POBaHUsI TIOCTOSIHHO YBEJIHYMBAJINCh. B KOHEYHOM HMTOre BO3HHUKIA
CUTYyaIys, KOTa TPy CO3/IaHUM MPOTPaMM B ABOWYHBIX MAIIMHHBIX
KOZax MpOrpaMMHUCTaM YXe He TpeOoBajioch 3HAHHE MHOXECTBa
0cOOEHHOCTEH yMpaBleHHWsT KOHKPETHBIMH PECypcaMu BBIYMCIIH-
TEJIHHON CHUCTEMBI, a He0OXOIUMO OBLIO TOJIBKO KOPPEKTHOE 0Opa-
IIeHNe K HEKOTOPOH MPOTPaMMHON MOJICUCTEME C TENBIO TTOTYIeHHUS
TpeOyeMBIX CEpBHCOB. JTa MPOrpaMMHAs TOJCUCTEMA U €CTh Olle-
pauuonnas cucrema (OC), a Habop ee QPyHKIUH, CEPBUCOB U Ipa-
BWI oOpalieHus K HUM Kak pa3 ¥ 00pa3yroT To 0a30BOe TMOHSITHE,
KOTOpPOE Ha3BIBACTCSI OMEPAMOHHON cpenoit. Takum 06pazom, MOXK-
HO CKa3aTb, YTO ONEPALMOHHAS CPeIa — 3TO Ha0Op COOTBETCTBYIO-
mux uHTepdericoB, HEOOXOMUMBIX MPOrpaMMaM M IIOJIb30BATEISIM
st oopamennss kK OC ¢ 1enblo MONyYeHUsT ONPEICICHHBIX CEpPBU-
COB.

W3 Bcex mepednciaeHHBIX (GYHKIHMHA OIMEPalMOHHBIX CHCTEM
CIeMyeT OCTAaHOBUTHCI 0c000 Ha oOecmeueHUH padOTHl CHUCTEM
yhpaBieHus QaiiaaMu, Ha3HaueHHe KOTOPOH COCTOUT B OpraHU3aIUH
YA0OHOTO TOCTyNa K JaHHBIM, OPTaHU30BaHHBIM Kak (aiinsl. iMen-
HO Oyaromapsi CUCTeMe yIpaBiieHus (aiiiraMu BMECTO HU3KOYpPOBHE-
BOTO JIOCTYyTA K JaHHBIM C yKa3aHHEM KOHKPETHBIX (PU3MUECKUX ai-
PECOB 3aIlUCH HUCIIOJIB3YEeTCs JOTMUECKU TOCTYI C yKa3aHHUEM HMe-
HU ¢aiina u 3anmucu B HeM. Oco0oe BHUMaHUE K 3TOH QpyHKIHU 00y-
cioBieHo TeM, 9To CY® MOKHO BBIIENIUTH B OTAEIBHYIO KATETOPHIO
1O [2], mockonbky umerorcs OC, mo3Bonsomue paboTath ¢ He-
CKONIbKUMH (hafIOBBIMU CHUCTEMaMU (C OJHOW M3 HECKOIBKHUX, JINOO
C HECKOJIbKIMH OJHOBPEMEHHO), ¥ B 3TOM CMEBICIIE OHH CaMOCTOSI-
TenbHBL. bonee toro, cymectByior OC, KOTOpbIe MOTYT paboTaTh U
0e3 (alnoBBIX cUCTEM, a 3HAYHUT, UM HE00A3aTeIbHO UMETh CHCTEMY
ympasnenns daiimamu. Jlrob6as CYD He cymecTByeT cama 1o cede —
OHa TIpeJHa3Ha4YeHa A paboThl B KOHKpeTHON OC U ¢ KOHKpeTHOH
(aiinoBoii cucTeMon.

Hns yno6crBa B3aumogeiictBus ¢ OC MOTYT HCHONB30BATHCS
JIOTIOJIHUTENIbHbIE HHTeP(delicHbIe 000104Ku. IX OCHOBHOE Ha3Ha-
YeHHe — pacllupeHrne BO3MOXKHOcTed mo ympasienuto OC u usme-
HEHHE BCTPOCHHBIX B CUCTEMY BO3MOXXHOCTEH IT0JI KOHKPETHBIE Tpe-
OoBaHMA TOJB30BaTeNs. B KadecTBe KIIACCHYECKHX TPUMEPOB HH-
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TeppelCHBIX 000JIOYEK M COOTBETCTBYIOIIMX OIEPAHOHHBIX CPel
BBITIOJTHEHUSI IPOTPaMM MOKHO Ha3BaTh pa3iM4YHBIE BapHaHTHI Tpa-
¢uueckoro unrepdeiica X Windows B cucremax cemeiictea UNIX,
PM Shell umm Object Desktop B OS/2 ¢ rpadudeckum uHTEpdhEeiicom
Presentation Manager; pasHooOpa3Hble BaprHaHThl HHTEp(hEHCcOoB s
cemeiictea OC Windows xommanuu Microsoft, KoTopble 3aMEHSIOT
Explorer u obnanmaror ¢yHKumsaMu rpadudeckoro mHTepdeiica, Ta-
kux OC, xak UNIX, OS/2 mu6o MAC OS. Cneagyer OTMETHTB, 9TO O
cemeiictBe OC xommanun Microsoft ¢ o0mum uHTEpdeiicom, pea-
JM3yeMBbIM TNPOTPAaMMHBIMH MOIYJISIMH C Ha3BaHueM Explorer (B
(aiine system.ini, Haxomsamemcs B Katamore Windows, mMeercs
ctpoka SHELL=EXPLORER.EXE), Bce k¢ MOXHO cCKa3aTh, YTO
3aMEHsIEMON B 3THX CHCTEMax SBJSIETCS TOJIbKO MHTep(eiicHas 060-
J0YKa, B TO BpeMs KaK caMa OIlepallMOHHAas Cpela OCTAeTCsl HEeM3-
MeHHOHU (oHa mHTerpupoBana B OC). [Ipyrumu cioBamu, omepariu-
OHHAasl cpelna oOMNpeAessieTcsi NporpaMMHBIM uHTepdeticom API
(Application Program Interface), Bkirouaromum B ce0Ost ynpaBieHHe
HpoLecCaMH, MaMATBHIO U BBOZOM/BBIBOJIOM.

CylecTBYIOT ONEpaliOHHBIE CUCTEMBI, CIIOCOOHBIE OPraHU30-
BBIBaTh BBINIOJHEHHE NPOTrpaMM, co3gaHHbIX mias apyrux OC. Ha-
npumep, B OS/2 Hapsay ¢ BBITOJHEHHEM COOCTBEHHBIX IPOTPAMM
MOTYT HCIOJB30BaThCcs MPOTPaMMBbl, NpeJHa3HAuYCHHBIC IJIS BbI-
nonHenuss B cpere MS DOS u Windows3.x. CooTBeTcTBYyIOIIast
ornepanuoHHas cpena opranusyercs B OC B paMKkax OTIEIbHOU BUP-
TyaJqbHOW MalIuHBL. AHAJIOTHYHO, B CHCTeMe LinuxX MOXHO cO31aTh
YCIIOBUS /7Sl BHITIONHEHHUST HEKOTOPBIX MPOTpaMM, HAIMCAHHBIX JUIS
Windows 95/98/Me. OnpeneneHHBIMU BO3MOXKHOCTSMH UCTIOTHEHUS
IporpamMM, CO3IJAHHBIX JUISI HHOM OTEepalinOHHOW Cpelbl, 00IaIaroT
OC na mnargpopme Windows NT. Drta cucrema mo3BOJISET BBINOJ-
HSTH HEKOTOpBIE NporpaMmbl, coszfgaHHele anst MS DOS, 0S/2,
Windows3.x.

K cepBucuabM nporpammam OC OTHOCATCS U IMYAAMOPbL, TIO-
3BOJISIIOLIME CMOJETUPOBATh B ONHOW OMEpPAallMOHHOW CHCTEME Ka-
KyHO-THOO BUPTYQJIBHYI0 MAIIMHY WIH OIEPAllMOHHYIO CHUCTEMY.
Tak, uzBectHa cucrema smyisiiun WMWARE, kotopas no3sosier
3anmycTuTh B cpeae Linux molyro apyryo OC, Hanpumep Windows.
MosxHO, Hao0OpOT, cO31aTh AMYJATOpP, PabOTAIOIIMA B cpeae
Windows, KOTOpPBIH TO3BOJUT CMOICIHPOBATH KOMITBIOTED, (yHK-
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MHOHUPYIOMHUN 1o yrpaBieHueM 000 OC, B TOM YUCIIE U TOJ
Linux.

B cocraBe OC npucyTCTBYIOT cepsucHbsie npozpammsl (ymuu-
mot OC). D10 crienuanbHble CHCTEMHBIE TIPOTPAMMBI, C TIOMOIIBIO
KOTOPBIX MOXKHO KakK OOCITyKHBaTh CaMmy OINEPalMOHHYIO CHCTEMY,
Tak ¥ MOJATOTABIMBATH JJIs PabOThl HOCUTEIH JAHHBIX, BBHIIOIHSTH
MEPEeKOUPOBAHNE JAHHBIX, OCYIIECTBIATH ONTUMHU3AIUIO pa3Melie-
HUS TaHHBIX Ha HOCUTENIC M MPOU3BOJUTH HEKOTOPBIE IpyTrHe pado-
ThI, CBsA3aHHBIC C O6CJIY)KI/IBaHI/IeM BBIUMCIIMTEILHON cucTeMBl. B
KaueCcTBEe YTWJIUT TaK)Ke MOYXHO pacCMaTpHBATh TaKHE MPOTPAMMBL,
KaK MporpaMMBbl pa3OneHNs Ha pa3/esibl HAKOIHUTENsI Ha MarHUTHBIX
IHcKax, GOpMaTHPOBaHMUsI, IIEPEHOCA OCHOBHBIX CUCTEMHBIX (hailyioB
camoii OC. K yTtunuraMm OTHOCATCS U HEOE3bI3BECTHBIE KOMILICKCHI
mporpamM oT ¢upmbl Symantec, Hocsimue nms llutepa Hoprona
(cozmatens 3Toil (UPMBI U COABTOpa MOMYJISIPHOrO Habopa YTHIUT
s nepBeix IBM PC). EcTecTBeHHO, UTO YTHIMTHI MOTYT paboTaTh
TOJIEKO B COOTBETCTBYIOIIEH OTEpPaiMOHHON Cpeie.

2. HHcTpyMeHTaJdbHble SI3bIKH W CHCTEMbI NPO-
rPAaMMHPOBAaHUS TMPEIACTABISIFOTCS, TPEKAE BCETO, TAKHUMH
KOMIIOHEHTaMH, KaK TPaHCIATOpP C COOTBETCTBYIOUIETO S3bIKa, OMO-
JUOTEKN TOATPOTPAMM, PEAAKTOPHI, KOMIOHOBIIUKHA M OTIATYUKH.
He OpiBaeT camocTosTeNnbHBIX, oTopBaHHBIX oT OC, cuctem mpo-
rpaMmmupoBanus. JIto0asi cucrema MporpaMMHpOBAaHUs MOXeET pabo-
TaTh TOJBKO B COOTBETCTBYIOIIEH, CIIENUANBHO I Hee CO3TaHHOM
OC, ogHako TpH 3TOM OHA PACIOJIaracT BO3MOYKHOCTSIMH CO3MIaHUS
MPOrpaMMHOrO o0ecrieueHus, mpegHasnadenHoro s apyrux OC.
Hanpumep, omHa W3 MOMYJSIPHBIX CHCTEM IMPOTPAMMHPOBaHUS Ha
si3pike C/C++ ot dupmer Watcom mrst OS/2 mo3BojisieT co3gaBaTh
nporpaMmbl HenocpeactBeHHo it OS/2, a Takke u it DOS u
Windows. B Tom ciydae, xorzna cozgaBaeMble IPOrpaMMbl TOJDKHBI
paboTaTh Ha MPUHIMIHAIGHO HHOW ammapaTHOW 0a3e, WCIIONb3YIOT
TaK Ha3bIBaeMbIe Kpocc-cuctembl. Tak, mist I1IK Ha 6a3ze Mukpompo-
1eccopoB cemeiicTBa i80x86 mmeercst OOJBINIOE KOJIMYECTBO KPOCC-
CHCTEM, TO3BOJISIONINX CO3/IaBaTh MPOTPAMMHOE OOECIIeUeHHEe IS
Pa3IMYHBIX MEKPOTIPOIIECCOPOB I MUKPOKOHTPOJIIEPOB.

3. llpuknagusiMu cuctemamu ssisierca [10, opueH-
THPBaHHOE Ha aBTOMATHU3aIlMI0 KOHKPETHBIX BHUJIIOB JESITEIHHOCTH,
HampuMep oOyYeHHEe OINpeAeTIeHHBIM TpeAMeTaM, MPOSKTHPOBAHHE
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ANEKTPOHHBIX W3AENUI WM CTPOUTENBHBIX COOPYXKEHHHA, aHaIN3
ANIEKTPOKAPMOTPaMM, MPOBEICHHE (PUHAHCOBBIX PACUCTOB M MHO-
roe npyroe. Kpome Toro, mpukiaaHbie CHCTEMBI MOTYT TaKke o0ec-
MeYNBaTh aBTOMATH3AIMIO TaKUX OOMINX (YHKIWH, MPUCYIIUX MHO-
UM BUJaM JIEATCIBHOCTH, KaKk (JOPMUPOBAHUE U MEUYaTh PA3IMIHBIX
JIOKyMEHTOB, XpaHEHUE U Bbllaya CIPaBOK U T.II.

1.2 BbluucnutenbHbIn npouecc. Pecypc

[oHsTHE «BBIYHCIANTEIBHBIN TPonece» (MM MPOCTO — «IIPO-
IIECC») SIBIIIETCS OJHUM W3 OCHOBHBIX IPH PACCMOTPEHHUH OTIepallyi-
OHHBIX cucTeM. [lo MpUHINITY BBIMTOTHEHHS pa3iHyaloT MOCIeI0Ba-
TeJbHBIE TIpolLecchl U mapajuiensHble. Ilocnedosamenvuulii npo-
uecc, NHOTIa Ha3bIBa€MbIM «3ajadeil», — 3TO BBIIOJIHEHUE OTICNb-
HOM TporpaMMbl C €€ JaHHBIMH Ha TOCJIE0BaTeIbHOM MpOIeccope
[3]. B koHIenmu, KOTopas MmoJyduia HanOoJbIIee PacpoCTpaHeHUE
B 70-e Tozsl, oJ 3adauell (task) TOHUMAETCS COBOKYITHOCTH CBSI3aH-
HBIX MEXIy cO00H 1 00pa3yomuX eIuHOe [eI0e ITPOTPAMMHBIX MO-
IyJiel U JaHHBIX, TPEOYIoIIast pecypcoB BBIUMCIUTEIBHON CUCTEMBI
IUIsl cBoell peanu3auuu. B mocnegyrouue ropl 3anaueid cTaau Has3bl-
BaTh €AWHUITY pabOTHI, JJIsl BHIMIOJHEHHUS KOTOPOW IPENOCTaBIISIETCS
LEHTPaIbHBIA MPOLECCOP. BRIUNCIUTENBHBIN TPOLIECC MOXKET BKIIIO-
4aTh B ce0sl HECKOJBKO 3a7a4. KoHIenTyanbHO MpoIeccop paccMmar-
pUBaeTcs B JABYX AacCIHEKTax: BO-IIEPBBIX, OH SIBISIETCSI HOCUTEIEM
JTAHHBIX W, BO-BTOPHIX, OH (OJHOBPEMEHHO) BBIMOJHSET ONEpaIii,
CBsI3aHHBIE ¢ MX 00pabOTKOH.

B kauecTBe mpuUMEpOB MOKHO Ha3BaTh CIEIYIOLIUE MPOLIECCHI
(3aaum): BBHIMONHEHNE MPUKIIATHBIX MTPOTPAMM TOIb30BaTeNeH, yYTH-
JUT U IPYTUX CUCTEMHBbIX oOpabaTeiBaromux nporpamm. IIpouecca-
MH MOTYT OBITh PEJAKTUPOBAHHE KAKOTO-IMOO TEKCTa, TPaHCIISIIUS
HCXOJAHOW mporpamMMmbl, €€ KOMIIOHOBKa, HcIosHeHue. I[Ipuyem
TPAHCISIIUS KaKOH-TMOO HCXOMHOW MPOrpaMMbl SIBISICTCS OJHUM
MPOLIECCOM, a TPAHCISALUA CIETYIOUIEH HCXOIHON MpOrpaMMbl —
IPYTHEM TIPOLECCOM, XOTSI TPAHCIATOP, Kak OOBEIUHEHHE Mpo-
FPaMMHBIX MOJYJIEH, 3/1€Ch BBICTYIAEeT KaK OJHA U Ta K€ Mporpam-
Ma, HO JIaHHBIE, KOTOpbIe OH 00pabaThIBaeT, SIBISIFOTCS pa3HBIMHU.

Omnpenenenue KOHIENIMH MpoIecca MpecienayeT Uelnb Bhpado-
TaTh MEXaHU3MBI paclpeesicHusl U ynpasieHus pecypcamu. [loHs-
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THE pecypca BBIYHCIUTEIBHOTO TPOIlecca MPU PacCMOTPEHUH Ofle-
PAIMOHHBIX CUCTEM SIBJISICTCS HE MEHEE BaXKHBIM. TepMHUH «pecypey
OOBIYHO MPUMEHSIETCS TI0 OTHOIICHUIO K HEOJHOKPATHO MCIOJIb3ye-
MBIM, OTHOCHTEJILHO CTAOMIBHBIM H «JIePUIUTHBIM» 00BEKTaM, KO-
TOpBIE 3aIPalIUBAIOTCS, UCIOIB3YIOTCS U 0CBOOOKAAIOTCS MpoIiec-
caMH B TIEPUOJI UX aKTUBHOCTH. J[pyrumMu clioBamMu, pecypcoM siBJisi-
eTcst Mo00oH 00BEKT, KOTOPBIH MOXKET paclpeeiaThCs BHYTPH CHUC-
TeMbl [2]. Pecypchl MOTYT OBITH pazdensemvimu, Koraa HECKOIBKO
MPOIIECCOB MOTYT MX UCIIONB30BATh 00HO8peMeHHo (B OHH U TOT XKe
MOMEHT BPEMEHH) WJIH napaiievHo (B TEUEHHE HEKOTOPOTO WHTEp-
Bajia BPEMEHH POIIECCHl HCIOIB3YIOT pecypc MONEepeMEeHHO), a MO-
TYT OBITH U Hedenumbimu (puc. 1.1).

[ PECYPCBI ]

[ Jleanmeble ] [ Henennmeie ]

HUcnonb3yembie HUcnonb3yemblie
OJHOBPEMEHHO MapaJijIeIbHO

Puc. 1.1 — Knaccudukarms pecypcoB

[Ipu pa3paboTke HepBBIX CHCTEM HPOTrPaMMHPOBAHUS IO IO-
HATHEM «PECypChI» MOHMMAJH MPOLECCOPHOE BpeMs, MaMATh, KaHa-
JIBI BBOJIA/BBIBONIA U Tiepudepuiiabie ycTpoiicta [4]. OgHAKO CKOPO
HOHATHE pecypca cTajo 0ojee yHMBEpCalIbHBIM U oOmmM. Pazmmu-
HOT'O Po/ia MPOTrpaMMHbIE ¥ MH(POPMALUOHHBIE PECYPCHI TaKKE MO-
TyT OBITH OmpelesieHbl sl CUCTEMBI Kak OOBEKTHI, KOTOPBIE MOTYT
Pa3AenAThCs U PACHPEAEIIATECSA, U AOCTYI K KOTOPBIM HEOOXOIMMO
COOTBETCTBYIOIIIMM 00pa3oM KOHTPOJIMpOBaTh. B HacTosiee Bpems
MOHATHE pecypca MPeBpaTuiIoch B a0CTPAKTHYIO CTPYKTYPY C LEIbIM
psinoMm aTpuOyTOB, XapaKTEpU3YIOIIUX CIIOCOOBI AOCTyma K STOH
CTPYKTYpE U ee (pu3nuecKoe npeacTaBieHue B cucteme. bonee Toro,
K pecypcaM CTaJli OTHOCUTHCSA U TaKue OOBEKTHI, KaK COOOIICHUS U
CHHXPOCHUTHAJIBI, KOTOPBIMA OOMEHHUBAIOTCS 3a4a4H.
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B mepBbIX BBIYMCINUTENBHBIX CHCTEMaX JIt00ast mporpaMma Mor-
Jia BBIIIOJIHATBCA TOJIBKO ITOCJIC IMOJIHOTO 3aBCPUHICHUA npeamz[ymeﬁ.
[TockonbKy TakWe BBIYMCIUTEIbHBIE CUCTEMBbI OBLIM IOCTPOSHBI B
COOTBETCTBUHU C IPUHIMIIAMH, M3JI0KEHHBIMU B M3BECTHOH pabote
¢on HeiimaHa, Bce MOACHUCTEMBI U YCTPOMCTBAa KOMITbIOTEpa (yHK-
LMOHUPOBATM HCKIIOYUTENBHO TIOJ YMPABICHUEM LEHTPAIBHOIO
npoueccopa. LleHTpanabHbIH Mporeccop OCYLIECTBISI U BHIIOIHEHHE
BBIUMCIICHUH, W YIIPaBICHUE OIEpalysMU BBOAA/BBIBOJA JAHHBIX.
COOTBETCTBEHHO, TOKa OCYIIECTBISUICS OOMEH IaHHBIMH MEXIY
OIIEPAaTHBHOM MaMATHhIO U BHEIIHUMH yCTPOIMCTBAaMH, IIPOLIECCOP HE
MOT BBIIOJIHATH BBIUMCIICHHS. BBeeHNE B COCTaB BBIYUCIUTEIBHOM
MaIIMHbl CHEIHATbHBIX KOHTPOJUIEPOB TO3BOJIMIO COBMECTUTH BO
BpEMEHH (pacnapauleInTh) ONepallii BbIBOAA MOTYUYEHHBIX JaHHBIX
U TIOCIIEAYIOIIME BBIYMCIICHUS Ha IIEHTpanbHOM mpoueccope. OnHa-
KO IO-TIPeKHEMY MPOIIECCOp MPOAODKATI YacTO M MOJOITY MPOCTaH-
BaTh, JOKHUIAICh 3aBEPLICHUS] OUepPEIHON Oolepanuy BBOJA/BBIBOJIA.
[TosTOMy OBLTO TPEATIOKEHO OPraHU30BATh TaK HA3bIBAEMBIH MYJIb-
THUIIPOrPAMMHBINA (MYJIbTH32Ja4YHbIH) pe:KUM padoThbl BbIYMC/IH-
TeJIbHOM cucteMbl. CyTh €ro 3aKiIIo4aeTcss B TOM, YTO TMOKa OHA
nporpaMma (OJUH BBIMHCIUTENbHBINA MPOLECC WM 3a1a4a) OKUAACT
3aBEpIIEeHUs OYepeHON OoNepaluy BBOJA/BBIBOJA, APYyTrasi IPOrpam-
Ma (a TouHee, Ipyras 33/1a4a) MOXKET OBITh MOCTABJIEHA Ha pEIlIeHHE.

MyapTHIIPOrPAMMHPOBAHHE — 3TO PEKUM 00pabOTKU IaH-
HBIX, IPU KOTOPOM PECYpPCHl BBIYUCIUTENEHON CUCTEMBI BBIACISIOT-
Csl KaXJOMY IPOLECCY M3 IPYHIbI MPOLECCOB 00paOOTKU AaHHBIX,
HaXOoJAIIMXCA B BBIUMCIUTEIBHON CHCTEME, Ha WHTEPBaJIbl BPEMEHH,
JUTUTENIBHOCTh U OYEePEIHOCTh MPENOCTaBICHUSI KOTOPBIX ONpeaess-
€TCS YIIPABIBIIONICH MPOTrpaMMOi 3TOW CHCTEMBI C IIEIbI0 o0ecmeye-
HUSI OJJHOBPEMEHHOH pabOTHl B MHTCPAKTHBHOM pekuMe. [1pu MyIib-
TUNPOTPAMMHUPOBAHUHU TOBBIIACTCSI MPOITYCKHAs CIIOCOOHOCThH CHC-
TEMbI, HO BpeMsl BBIIIOJIHEHUS OTAEIBHOIO IIpoliecca HUKOTAa He Ipe-
BBIIIAET BPEMEHU BBIITOJIHEHUS JAHHOIO IPOIEecca B OJHONIPOrpaMM-
HOM pexuMe. Besikoe paszmenenue pecypcoB 3ameuisieT paboTy of-
HOTO M3 YYaCTHHKOB 32 CUET JONOJHUTENBHBIX 3aTpaT BPEMEHHU Ha
OXHJlaHHE OCBOOOKAIOIEr0Cs pecypcea.

OC monanepXuBaeT pekuM MYJIBTHIPOTPAMMHPOBAHUSI U Opra-
HU3yeT mnpouecc 3(PQEKTUBHOIO HCHOIB30BAHHUS PECYPCOB IyTeM
yIpaBJIeHUsT K HUM O4YEpEIbI0 3allPOCOB, COCTaBJIAEMBIX TEM HJIU



19

WHBIM CrIocoOoM. JIaHHBIN pexuM MTOCTUTAETCs MOIACPKUBAHUEM B
nmamsATH 6ojee 0JHOTO TpoIiecca, 0XKUIAIOIIETo IpoIieccop, u bomee
OJHOTO TIpoliecca, TOTOBOTO HCIOJIB30BaTh APYTHE PECypChl, Kak
TOJIBKO TIOCITIEHNE CTaHyT AOCTYMHBIMH. OO0Imas cxema BBIICICHIS
pecypcoB TakoBa. IIpu HEOOXOAMMOCTH HCIOJIL30BaTh KaKOW-THO0
pecypc (omepaTuBHYIO MaMsATh, YCTPOWCTBO BBOJA/BBIBOJA, MAaCCHB
JAHHBIX H T.I.) 337a4a oOpamaercs K CynepBU30pY ONepaIliOHHON
CUCTEMBI (LIEHTPATBHOMY YIPABISIONIEMY MOJYIIIO0, KOTOPBIA MOXKET
COCTOSITh M3 HECKOJIbKHX MOJYJICH, HampuMep CyIepBH30pa BBO-
Nla/BBIBOZIA, CYyNEpBU30Opa IMpEephIBAHUN, CYNEPBU30pa MPOrpamm,
JHcTieTdepa 3a/1ad 1 T.1.) IOCPEICTBOM CIEIHaIbHBIX BBI30BOB (KO-
MaHjI, IUPEKTUB) U coo0IIaeT o ceoeM TpeboBanuu. [Ipu 3ToM yka-
3BIBAETCS BUJ Pecypca H, eciid Heo0X0AuMO, ero 00beM (Hampumep,
KOJIMYECTBO aJPEeCyeMBbIX SUEeK ONEePATUBHOW IMaMSITH, KOJIMYECTBO
JIOPO’KEK WM CEKTOPOB HA CUCTEMHOM JIHCKE, 00BbEM BBIBOJUMBIX Ha
YCTPOMCTBO MeYaTu JAHHBIX).

JupektrBa oOpaleHus 3aa4d K OMEpallMOHHOW CHCTEME Iie-
pemaer ei ympaBJeHHe, MEPEeBOIs MPOIECCOp B MPUBUNEZUPOBAH-
Hulll pexcum pabOTHI, €ClIM Takoi cymiectByer. Kpome mpuBmiieru-
POBAaHHOTO, BBEIYUCIIUTEIBHBIE KOMILIEKCH MOTYT ()yHKIIHOHHUPOBATH
B N0J1b306AMENbCKOM PedcUMe, a TAKKE PeHcume IMYAAUYUU KaKo-
ro-mubo pyroro KommeloTepa U T.4. Pecypc MoXeT ObITh BBIICICH
3ajaye, oOpaTHBILEHCA K CYNEPBU30PY C COOTBETCTBYIOLINM 3aIpo-
COM, B CIEAYIOIIUX ciIydasx [2]:

- pecypc cBOOOJEeH, U B CHCTEME HET 3aIpOCoOB OT 3a1a4 Oonee
BBICOKOT'O TIPUOPUTETA K 3aMpaliuiBacMoMy Pecypcy;

- TeKyIIWi 3alpoc W paHee BBIJAHHBIE 3aIpPOCHI JOITyCKAIOT
COBMECTHOE MCTIOIh30BAHHUE PECYPCOB;

- pecypc HCIOJIb3yeTCsl 3ajaueii HU3IIEro MPUOPUTETA U MO-
XKeT OBITh BPEMEHHO OTOOpaH (pa3zeisieMbIld pecypce).

[TomyuwmB 3ampoc, omneparioHHas CHCTeMa yAO0BIETBOPSET €ro U
nociie BeIMOTHEHHs 3ampoca OC Bo3BpaliaeT yrpaBieHHE 3aade,
BBIJIABIICH JaHHBIN 3aMpoc, Wi, €CIU PECypC 3aHsT, CTABUT 3a/1a4y
B OYepenb, MEPEBOJIS €e B COCTOsIHME OxumaHus (Omokupys). Ouge-
penp K pecypcy MOXKeT OBITh OpraHH30BaHa HECKOJIBKHMH CIIOCO0a-
MH, HO YaIlle BCEr0 3TO OCYIIECTBIIAETCS C ITOMOIIBIO CITHCKA.

[Nocne oxoH4YaHus pabOTHI ¢ pecypcoM 3aada ¢ IOMOIIBIO CIie-
[IMATBHOTO BBI30BAa CYNEpPBHU30pa IOCPEACTBOM COOTBETCTBYIOMIEH
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TUPEKTUBBI COOOIaeT ONepaluoOHHON cucTteMe 00 OTKaze OT pecyp-
ca, 0O OomNepalMoHHAs CUCTEMa CaMOCTOSITENEHO 3a0upaeT pecypc,
€CIIM yIpaBJIeHHE BO3BpAIaeTCsl CYNEepBU30PY IOCJE BBHIMOIHEHHS
Kakor-mnoo cuctemMHon Gyukmuu. CynepBU30p ONeparinoHHON CHUC-
TEMBI, MOJyYUB yIpaBICHHE MO 3TOMY OOpalleHHI0, OCBOOOXKIAET
pecypc U IpoBepsieT, UMEETCs JI O4Yepeab K 0CBOOOAMBIIEMYCS pe-
cypcey. llpn Hamuamuu odepean B COOTBETCTBUU C MPUHATON TUCITH-
TUTHHOHM OOCTY)XMBAHHS M B 3aBICHMOCTH OT TIPUOPUTETA 3aSBKH OH
BBIBOJIUT M3 COCTOSIHUSI OKUJAAHUS XKIYIIYIO pecypc 3aiady u nepe-
BOJWT €€ B COCTOSIHHE TOTOBHOCTH K BHIMONHEHHWI0. [locme sToro
yIIpaBiicHHE JTHOO0 TepemaacTcs JaHHOW 3amade, JIMOO BO3BPAIIACTCS
TOM, KOTOpasi TOJILKO YTO OCBOOOAMIIA PecypcC.

[Tpu BBIDaue 3ampoca Ha pecypc B 3a1ade AOJDKEH OBITH Ompe-
JIeJIeH croco0 BIaJeHUs] pecypcaMi — MOHOTIOJIBHBIN MIIH COBMECT-
HOE WCIOJb30BaHUE C NPyruMH 3agadamu. Hampumep, c daiiiom
MOYKHO paboTaTh MOHOMIOJBHO, & MOKHO U COBMECTHO C JPYTUMH
3a/la4aMHu.

Ecmu B cucreme mMeercss HEKOTOpasi COBOKYITHOCTh PECYPCOB,
TO YIPABIATH UX UCIIOJIB30BAHUEM MOKHO Ha OCHOBE OTIpeICIIEHHON
crparerud. CTpaTerus MOJpa3yMeBaeT YeTKYH (DOpMYIMPOBKY Iie-
JIeH, ciemys KOTOPBIM MOXHO MOOWTHCS 3(PPEKTUBHOTO pacmpene-
JICHUS PECYPCOB.

[lpu opranmzanuu ympaBieHUS pPecypcaMu HEOOXOOUMO MpH-
HATH PEIIeHHE O TOM, YTO B JIaHHOW CHUTYallHH BBITOAHEE: ObICMPO
obcayacueams omoenbHble Haubolee BadxCHvle 3anpochl, NPedoc-
maename 6ceM NpoYeccam pagHble BO3MONCHOCMU IUOO 00CuHy-
HCUBANL MAKCUMATLHO 803MONCHOE KOIUYECBO NPOYEeCcco8 U Hau-
bosee noaHo ucnoabzosanms pecypcul [3].

HeoOxoquMo oTiM4aTh CUCTEMHbBIE YIPABISIOIINE TPOLECCHI,
npeAcTaBIsoNnIe padoTy CyNepBU30pa ONEPALMOHHOW CHCTEMBI H
3aHUMAIOIIHECS paclpeielieHHeM 1 YIPaBICHHEM PECYPCOB, OT APY-
THX MPOIIECCOB: CUCTEMHBIX 00pabaThIBAIONINX, KOTOPHIE HE BXOAST
B AP0 OMNEPAIMOHHOIN CHCTEMBI, H MPOLECCOB Monb3oBaress. OTme-
UM, 4T0 Ha3zHaueHHe sigpa OC coCTOUT B pacnpe/elIeHuN pecypcoB
MeXIy 3amadamu (Tporeccamy) MOJb30BaTeNel W CHCTEMHBIMU
nporeccamu. OcHoBHBIE QyHKINH sapa OC [5]:

- TIOPOXKICHHE IPOIECCOB, YHUUTOXKEHHE IPOIIECCOB (3aBep-
IICHNE) U PeaTu3aIisl MEXaHU3MOB CBSI3U MEXKIY MPOIlecCaMu;
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- 00paboTKa ImpephIBaHH;

- peamu3anys OCHOBHBIX (DYHKIMH pactpeieieHus] pecypcoB.

Jn1s1 cCTEeMHBIX YHPaBIISIOIIMX MPOLECCOB B OOJIBIIMHCTBE OTIe-
PaLMOHHBIX CHCTEM PECYpPChl pacHpeneIloTCs M3HAYAIBHO U OJHO-
3HAYHO. OTH TPOLIECCHl YIPABISAIOT pecypcaMy CHCTEMBI, O4epe-
HOCTb HCIIOJIb30BaHMsI KOTOPBIX CKJIaJbIBaeTCA BCIEACTBHE KOHKY-
PEHLIMN MEXIY BCEMH OCTaJIBHBIMHU mIporeccamu. [lostomy ucmon-
HEHHME CHCTEMHBIX YNPaBIAIOIIMX NPOrpaMM HE IPUHITO HA3bIBATh
nporeccamMu. TepMuH 3a7aua MOKHO YHIOTPEOISTh TOJIBKO MO OTHO-
LICHUIO K IpoLeccaM II0JIb30BaTeleld M K CHCTEMHBIM 00palaTbl-
BaromuM mponeccam. OHAKO 3TO CIIpaBeUIMBO HE AJIS BCEX OIepa-
LIMOHHBIX cucTeM. Hampumep, B Tak Ha3pIBaeMbIX MUKposaepHbIX OC
(cMm. mompazzen 5.2) OONBIIMHCTBO YNPABISIOMIUX HPOTPAMMHBIX
moxyneil camoii OC u paxe [paiiBeppl HMEIOT CTAaTyC BBICO-
KOIPHOPHUTETHBIX MPOLIECCOB, JUIS BBIMOJIHEHUS KOTOPHIX HEOOXOIH-
MO BBIIEINTH COOTBETCTBYIOIIME PECypChl (B KayecTBe IpHUMepa
MoxkHO mipuBectd OC peanpHOTO BpeMeHH QNX dupmbr Quantum
Software Systems) [6]. Aranorngdo u B UNIX-crcreMax BBITTOTHE-
HUE CHCTEMHBIX IPOTPAMMHBIX MOJAYJEH TOXKE MMEET CTaTyC CHC-
TEMHBIX MPOILIECCOB, KOTOPHIE MOIYYalOT PECYpPChl AJsl CBOETO HC-
MIOJIHEHUS B [IEPBYIO O4EpEeb.

Ananmuz OC obmero HazHadeHus, a Takxke, Hanpumep, OC pe-
JIBHOTO BPEMEHH, MOKA3bIBAET, YTO MPOLECC MOXKET HAXOIUTHCS B
OJHOM M3 IIByX COCTOSIHHI: aKTHBHOM WJIM HAacCHMBHOM. B akTHBHOM
COCTOSIHUM IIPOLIECC MOXET YJ4acTBOBATh B KOHKYPEHIIMHU 3a HCIIOJIb-
30BaHHUE PECYpPCOB BBIYHCIUTENBHON CHCTEMBI, a B TACCUBHOM — HE
Yy4acTBYET, XOTSI B cUCTeMe U uMeeTcst nHdopmanus o ero cyuecr-
BOBAHUH, YTO CONPSDKEHO C IPENOCTaBICHHEM €My OIEpaTHBHOM
W/WIIA BHENIHEH MamsITH. AKTHBHBIA MPOLIECC MOXKET HAXOAUTHCS B
OJTHOM U3 CJIEIYIOIINUX COCTOSHUM [2]:

6binonHenue: 3aTpeOOBaHHBIE MIPOLIECCOM PECYPChI BbliENICHEL. B
9TOM COCTOSIHUM B KaXIbIi MOMEHT BPEMEHH MOKET HaXOIHUThCS
TOJIBKO OJUH TPOLECC, €CIM Pedb HAECT 00 OAHOMPOLECCOPHOH BHI-
YHUCIIUTENBHON CUCTEME;

20MOBHOCMb K GbINOJHEHUIO: PECYPChl MOTYT OBITH Ipenoc-
TaBJICHBI, TOTJIa MPOLIECC MEPEIMIET B COCTOSHUE BBHIITOJHEHUS;
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0n10Kuposanue unu odicudanue: 3aTpeOOBaHHBIE PECYPCHl HE
MOTYT OBITH TPENOCTaBICHBI, WJIM HE 3aBepIlieHa OIeparys BBO-
1a/BBIBOJIA.

B OonpIIMHCTBE ONEPALIMOHHBIX CHCTEM IOCIEIHEE COCTOSIHUE,
B CBOIO O4Yepe/ib, MoJIpa3/iessieTcd Ha MHOYKECTBO COCTOSHUIN OKHza-
HUS, COOTBETCTBYIOUIMX OMNpPENECICHHOMY BHIYy pecypca, U3-3a OT-
CYTCTBHSI KOTOPOTO IPOLIECC IEPEXOAUT B 3a0JOKUPOBAHHOE CO-
CTOSIHHE.

B o06pmuHBIX OC, Kak MpaBWiIO, MPOIECC HHHUIHATAZHPYETCS
IIpH 3amycke Kakoi-HuOy e nporpammsl. OC opranusyet (mopoxnia-
€T WIN BBILAEISIET) Ul HOBOI'O IPOLECCa COOTBETCTBYIOIIMI NECK-
pHUIITOp TIporiecca, U Ipolecce (3amada) HAaUMHAET Pa3BUBATHCS (BBI-
nonHAThCs ). [lo3ToMy maccuBHOTO cocTosiHUS He cymecTByeT. B OC
peanbHOro BpeMeHH cuTyarus uHas. OOBIYHO NP MPOEKTUPOBAHUH
CHCTEMBI PEaJbHOTO BPEMEHH YK€ 3apaHee W3BECTEH COCTaB Mpo-
rpaMM (3aga4), KOTOpbIe JOJKHBI OYIyT BBIMOTHATHCS. V3BECTHBI U
MHOTHE UX MapaMeTpbl, KOTOPble HEOOXOIUMO YUYHUTHIBATh IPH pac-
TIpeIeICHNH PEeCypCcoB (HampuMep, 00beM HaMsITH, TIPUOPUTET, CPE/I-
HSSL ATUTENBHOCTD BBIMOJHEHHUS, OTKphIBaeMble (aiiiibl, HCIOIb3ye-
MbIe ycTpoiicTBa u T.1.). [loaToMy 1 HUX 3apaHee 3aBOISAT OECK-
PHUITOPHI 331a4, C TEM YTOOBI BIIOCJAEACTBHM HE TPATUTh AParoleH-
HOE BpeMsi Ha OPraHU3aIMI0 JECKPUNTOpPA M MOMCK Ui HETO Heoo-
XOIOUMBIX pecypcoB. Takum ob6pa3oMm, B OC peanbHOro BpeMeHH
MHOTHE IPOLECCHI (3a1a4i) MOTYT HaXOJUTHCS B COCTOSTHUU Oe3neii-
CTBHSI.

3a BpeMsl CBOETO CYIIECTBOBAHUS MPOLIECC MOKET HEOJAHOKpAT-
HO COBEpLIATh MEPEXObl U3 OJHOTO COCTOSIHUA B Apyroe. ITo o0y-
CIIOBJICHO OOpalllCHUAMHU K OIEPAllMOHHOM CHCTEME Ha 3ampoc pe-
CYpPCOB U BBINIOJTHEHHE CHCTEMHBIX (PYHKIIMH, KOTOpBIE MPEAOCTaB-
JSieT ONepalMoOHHAs CUCTEMa, B3aWMOICWUCTBHEM C APYTHMMH IIPO-
LeccaMy, MOSBICHUEM CUTHAIOB NPEPBIBAHUS OT TaiiMepa, KaHaJIoB
W YCTPOHCTB BBOJA/BBIBOJIA, & TaKXKe JPYTHX ycTpoucTB. Bozmox-
HBIE MIEPEeXO0/Ibl MPOIEcca U3 OJHOTO COCTOSHUS B JPYroe oToOpaske-
HBI B BUje rpada cocrosauii Ha puc. 1.2 [2]. PaccMorpum mepexoist
W3 OJHOTO COCTOSIHHS B APYyToe Oojee moapooHo.

IMpouecc u3 cocrostHUst Oe3/CHCTBUS MOKET TIEPEHTH B COCTOSI-
HHUE TOTOBHOCTH B CIIEAYIOMIMX CIIydasx:
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- TI0 KOMaHje omneparopa (mois3oBarens). iMeeT MecTo B TeX
JIMAJIOTOBBIX OMEPAIMOHHBIX CHCTEMax, TAe MporpaMMa MOXKeET
HUMETh CTaTyC 3a/laud W MPU 3TOM SIBJISATHCS MMaCCHBHOM, a He OBITH
MIPOCTO HCTIONHAEMBIM (hailIoM M TOJBKO Ha BpEeMs HCIIOJIHEHHS I10-
JTy4daTh CTaTycC 3aJadyd (Kak 3TO MPOUCXOAMT B OOJBIIMHCTBE CO-
BpemeHHbIx OC ais I1K);

- TIpu BBIOOpE M3 OYEpeqH TUIAHUPOBIIUKOM (XapaKTepPHO IS
OTIEPANMOHHBIX CUCTEM, pA0OTAOIINX B TTAKETHOM PEKUME);

- 10 BBI3OBY M3 JPYyro 3amauu (IOCPEACTBOM OOpalleHHs K
CYTIEPBU30pY OJUH IPOIIECC MOXKET CO3/1aTh, HHUIIUUPOBATH, TIPUOC-
TaHOBHTbH, OCTAHOBHUTD, YHUUTOXXUTH APYTOH MPOIIECC);

- IO TIPEpPHIBAaHUIO OT BHEUIHEr0 WHUIIMATHBHOTO YCTPOMCTBA
(curHan o cBEpIIEHUH HEKOTOPOTO COOBITHSI MOKET 3aIlyCKaTh COOT-
BETCTBYIOIIYIO 33/1a4Y);

- TIpW HACTYIUICHWH 3aIUIAHUPOBAHHOTO BPEMEHH 3aITycKa Tpo-
rpaMMBlL.

IMocnennue nBa crocoba 3amycka 3aqadd, IpU KOTOPBIX IPO-
IIeCC M3 COCTOSHUS Oe37eUCTBUS MEPEXOTUT B COCTOSHIE T'OTOBHO-
CTH, XapaKTEPHBI JIJIs OTIEPALIMOHHBIX CUCTEM PEalbHOIO BPEMEHH.

e

BrimosiHeHHnE ]—
Y ‘ | ™
) |

bes3neticTBue T"'oToBHOCTE

\i

(maccuBHOE K BBIIIOJTHEHUIO [~ |
COCTOSIHUE) \ -
—  .(
1 l Oxunanue
(coctosiHue
/ L OJIOKUPOBAHMS)

Puc. 1.2 — I'pad cocrostHus mporiecca

Hpouecc, KOTOpLIfI MOXKET HUCIIOJHATLCA, KaK TOJBKO MY 6y)1€T
MNpeaAOCTAaBJICH MPOUECCOP, a MIA AUCK-PE3UACHTHBIX 3a1a4 B HCKO-
TOPBIX CUCTEMAX — U ONI€paTUBHAA IMaMATh, HAXOJUTCA B COCTOAHUU

! YCTpOﬁCTBO Ha3bIBACTCA «KMHUIIUATUBHBIM», €CJIM 110 CUTHATy 3a1poca
Ha IPEPHIBAHUEC OT HET'O JOJDKHA 3aITyCKaThCs HEKOTOpas 3axayda.
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roToBHOCTH. CUHATAETCS, YTO TaKOMY IPOIIECCY YK€ BBIZENIEHBI BCE
HE0O0XOMMBIE PECYPCHI 32 HCKJIIOUEHHEM IIPOLeccopa.

W3 cocTosiHMS BBIMONHEHUS MPOLIECC MOXKET BBIMTH MO OJHOMN
W3 CIEAYIOMMX IprduH [2]:

- TIpoliecc 3aBepIlaeTcs, MPU 3TOM OH MOCPEICTBOM obOpaiie-
HUS K cynepBu3opy nepenaet ynpasienue OC u coolOmaer o cBoeM
3aBeplIeHnU. B pesynbraTe 3THX ASUCTBUI cynepBU30op THOO0 mepe-
BOJIMT €r0 B CIIHCOK 0e3AeCTBYIOMNX MPOoIleccoB (IpoIiece mepexo-
IUT B TACCHUBHOE COCTOSHHE), JINOO YHUUTOXKAET (YHUUTOXKACTCS,
€CTECTBEHHO, HE cama IporpamMma, a UMEHHO 3a/1a4a, KOTopas COOT-
BETCTBOBaJIa WCIIOJIHEHHUIO HEKOTOPOW Iporpammbl). B cocrosHmEe
0e3/IeicTBUS TIPOIIECC MOXKET OBITh TEPEBECH MPUHYAUTEIBHO: O
KOMaH/ie omeparopa (AeHCTBUE 3TOW M APYTUX KOMaHJI oleparopa
peanmn3yeTcss CUCTEMHBIM IPOIIECCOM, KOTOPBIA «TPaHCIUPYET» KO-
MaHJy B 3aIllpoc K CYNepBU30py ¢ TpeOOBaHHEM MEPEeBECTH yKa3aH-
HBIH TIpOLIeCC B COCTOSIHUE O€3ACHCTBHA), MM MyTeM OOpalleHHs K
CYTIEpBU30pY OIEPAMOHHON CUCTEMBI U3 JPYToi 3a1auu ¢ TpeOoBa-
HHEM OCTaHOBUTH TaHHBIN MIPOIIECC;

- mporecc nepepoautcsi cynepsuzopom OC B COCTOSHUE TO-
TOBHOCTH K HCIIOJIHEHHUIO B CBSI3U C TOSBICHHEM 0oJee MPHOPHUTET-
HOW 3a7lauél WM B CBSI3W C OKOHYAHHWEM BBIJEIIEHHOTO €My KBaHTa
BpPEMEHH;

- mporecc Onokupyercs (MEepeBOAUTCS B COCTOSHUE OXHIA-
HUs) TUOO BCIEICTBHE 3alpoca ONepalnyd BBOJA/BBIBONA, KOTOpas
JIOJDKHA OBITH BBITIOJTHEHA MPEXE, 9eM OH CMOXKET TPOJIOIDKUTH HC-
MOJIHEHHUE, MO0 B CHITy HEBO3MOKHOCTH MPEAOCTaBUTH EMY Pecypc,
3alpOlICHHBI B HACTOSIIMA MOMEHT (MIPUYMHON IepeBoja B CO-
CTOSIHUE OXHIAaHUS MOXET OBITh M OTCYTCTBHE CerMEHTa WJIH CTpa-
HUIB B CITyyae OpraHU3alli MEXaHW3MOB BUPTyaJbHOW MaMsTH), a
TaKk)ke 10 KOMaH/ie olepaTopa Ha MPHUOCTAaHOBKY 33Ja4d WM IO Tpe-
00BaHUIO Yepe3 CYNepBU30pP OT APYTor 3a7aquu.

[Mpy HaCTyMJIEHWU COOTBETCTBYIOIIETO COOBITHS (3aBepIleHHE
olepany BBOJA/BBIBOJA, OCBOOOXKIECHHE 3aTpeOOBaHHOTO pecypca,
3arpy3ka B OIEPaTHBHYIO MaMsTh HEOOXOAMMOW CTPaHUIIBI BHPTY-
TPHON TAMSTH W T.[.) TIpOIecC NEOIIOKUPYEeTCs M TepeBOAUTCS B
COCTOSIHHE TOTOBHOCTH K MCHOJHEHHI0. TakuM 06pa3oM, OBIKYyIIEH
CHJION, MEHSIOIEH COCTOSIHUS IPOIIECCOB, SBISAIOTCSA coObIThs. Of-
HUM U3 OCHOBHBIX BUJOB COOBITHI SIBJISIOTCS TPEPHIBAHIISL.
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st Toro 4toObl OIlEpalliOHHAs CHCTEMa MOIJIa YNpPaBiATh
MpoIlieccaMu, OHa JTOJDKHA pacrojiaraTh BCed HEOOXOIUMOM IS 3TO-
ro uadopmarmeid. C 3TOW HENBI0 Ha KaKABIM MpOIEcC 3aBOTUTCS
crienuanbHas MHPOPMAIMOHHASA CTPYKTypa, Ha3blBaeMas [JAeCKPHII-
TOPOM mpolecca (OrUcaTesieM 3a/laud, OJIOKOM YIpaBJICHUS 3aja-
yeid). B oOmem ciyyae OecKpuUNTOp Hpouecca COACPKHUT CIEAyo-
1Iy1o HHGOpMaLuio:

- wuaearudukarop mpomecca PID (Process Identificator);

- Tun (WIK KJIacc) Tpoliecca, KOTOPHIN ompenaessier I Cy-
NEepBU30pa HEKOTOPhIE PAaBUIIA IPEIOCTABICHHUS PECYPCOB;

- IIPUOPHUTET NpoLecca, B COOTBETCTBUU C KOTOPHIM CyIIEpBU-
30p MPEeAOCTaBIAET pecypchl. B paMkax oHOTO Kjlacca IMpOIecCcoB B
NEPBYIO ouepeab 00CITyKUBAIOTCS OoJiee MPHOPUTETHBIE IPOLIECCHI;

- IIEPEMEHHYIO COCTOSIHUS, KOTOpas ONpeAessieT, B KAKOM CO-
CTOAHWU HaXOOUTCA IMPOLECC (I‘OTOB K pa60Te, B COCTOSAHHH BBIIIOJI-
HEHHMs, O)KUIaHNE YCTPOHCTBA BBOJIA/BBIBOA H T.11.);

- 3aUIMLICHHYI0 00JacTh MamsTH (WK afpec Takoil 30HBI), B
KOTOPOM XpaHATCS TeKylIHe 3Ha4EHUS] PETUCTPOB IIPOLieccopa, eciu
MpoIecC MpephIBaeTcs, He 3aKOHUYMB padoThl. DTa HH(pOpMaIus Ha-
3bIBAETCS] KOHTEKCTOM 3aa4H;

- CBEAEHHUs O pecypcax, KOTOPbIMH IIPOIECC BaleeT W/WIH
HUMeEeT TPaBO IOJB30BAThCS (yKa3aTelW Ha OTKPBIThIC (ailyibl, WH-
(dopmanus 0 He3aBEPILICHHBIX ONepalrsaX BBOJA/BbIBOAA H T.I1.);

- MecTo (MM ero ajpec) UIs OpraHu3aliy OOLIeHUs C OPYyTH-
MU TIpOLIECCaMU;

- MapaMeTpbl BpeMEHH 3alycka (MOMEHT BPEMEHH, Korja Ipo-
LEeCC JOJDKEH aKTHBU3UPOBATHCS, M HEPUOANIHOCTD STOW MPOLIEAYPhI);

- B ClIydae OTCYTCTBHS CHCTEMBI yIIpaBieHus daiinamu — af-
pec 3a1a4yn Ha JAMCKE B €€ MCXOJHOM COCTOSHHUH M ajjpec Ha JHCKE,
KyJla OHa BBITPY>KaeTCsl U3 ONEPaTUBHOMN MaMATH, €CIIU €€ BBITECHSET
apyrast (s OUCK-PEe3UIEHTHBIX 3a7ad, KOTOpPbIe IIOCTOSIHHO HaXo-
JsATCA BO BHEIIHEW MaMsITH Ha CUCTEMHOM MAarHUTHOM JUCKE U 3a-
Ipy>XatoTcs B ONIEPATUBHYIO MaMsITh TOJbKO HAa BPEMsI BBIITOJTHEHMS).

Omnwmcateny 3amad, Kak MPaBUIIO, TIOCTOSIHHO PAcIoaraioTcsl B
ONEpAaTUBHON MaMATH C LEJIbI0 YCKOPEHHS pPabOTHl CylEepBU30pa,
KOTOpBIA OpraHu3yeT UX B CIHCKU (OYepenn) U OToOpakaeT u3Me-
HEHHE COCTOSHHMS IpOoLecca MEPEeMELICHHEM COOTBETCTBYIOLIETO
OIHKCATeNsl U3 OJHOTO CIMCKA B APYro. J{nsg kaxzmoro cocrosaHus (3a
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WCKITIOYEHNEM COCTOSHHUS BBITIOJMHEHUS ISl  OJHOIIPOIIECCOPHON
CHCTEMBI) OIlepallOHHAs CUCTEMa BEIET COOTBETCTBYIOIINN CIHCOK
3a/a4, HaXOIANIMXCS B 3TOM COCTOSHUM. OIHAKO Il COCTOSIHUS
OXUIAHUSA MOXeT ObITh He OJMH CITHCOK, a CTOJBKO, CKOJBKO pa3-
JIMYHBIX BHJIOB PECYPCOB MOTYT BBI3BIBATH COCTOSIHUE OXKHJIAHUS.
Hanpumep, cocTosHUI OXHIaHUS 3aBEpPIICHHUS OIEpalud BBO-
J1a/BBIBOZIA MOXKET OBITh CTOJBKO, CKOJIBKO YCTPOHCTB BBOZA/BBIBOJA
MMEETCS B CUCTEME.

B HEKOTOpBIX OINEpalMOHHBIX CHCTEMaxX KOJIWYECTBO OIMHUcare-
JIel ompeensercs KeCTKO U 3apaHee (Ha dTare reHepalui BapuaHTa
OTIEpPAIIIOHHOW CHUCTEMBI MJIH B KOH(PUTYPAIlMOHHOM (aiisie, KOTo-
prIi ucnonb3yetcs npu 3arpyske OC), B Apyrux — Mo Mepe HeoO0Xo-
JUMOCTH CHCTEMa MOXKET BBIJICNIATH YYaCTKH IMaMSATH TI0J] HOBBIC
ormcatenu. Hanmpumep, B OS/2 MakcHMMaIbHO BO3MOYKHOE KOJTHUYECT-
BO ommcaTenell 3amad ompenersieTcs B KOH(pHUrypannoHHOM daiine
CONFIG.SYS, a B Windows NT oHO B ABHOM BHIE HE 3aJacTCS.
CrouT 3aMETHTB, YTO B YIOMSHYTOM (haiiiie yKa3bIBaeTCsl KOJIHUIECT-
BO HE TPOIECCOB, a HIMEHHO 3a/a4, U MOJI 3a/1a4eil B JAHHOM CITyJae
MMOHMMAETCsl KaK MpoIlecc, Tak ¥ MOTOK 3TOro K€ Mpoliecca, Ha3bl-
BaeMBIil MOTOKOM WJIH TPEAOM.

Jlns ammaparHo# momaepskku padotel OC ¢ atiMu MHpOpMAIH-
OHHBIMH CTPYKTYpaMH (IECKPHITOpPaMH 3a/iad) B MPOIIECCOPaX MOTYT
OBITh pear30BaHbl COOTBETCTBYIOIINE MEXaHU3MBL Tak, HaIpuMmep, B
mukporporieccopax Intel 80x86, Haunnast ¢ 80286, nMeercst crienab-
w1 peructp TR (Task Register), yka3siBarommii MeCTOHAXOKICHUE
cermenTa coctosiHus 3agaun TSS (Task State Segment), B koTopom nipu
TIEPEKITIOYCHUN C 3a[adll Ha 3a/1ady aBTOMATUYECKH COXPAHSETCS CO-
Jep’)KUMOe perrcTpoB mporieccopa [7]. Kak mpaBuino, B cOBpeMeHHBIX
OC mmst 3THX MUKPOTIPOIIECCOPOB IECKPUTITOP 3a7a4uH BKIFOYAET B CEOsI
TSS. [Ipyrumu cnoBaMu, AECKPHUIITOP 3a1a4n OOJbIIIE 10 pa3Mepy, 4eM
TSS, u BKIIO9aeT B ce0s Takue TpaJAUITHOHHBIE TIONA, KaK UaeHTH(HUKa-
TOp 3aJ1a4d, € UM, TUII, IPUOPUTET  T.I1.

1.3 MoToku (Tpeasbl)
Ilonsatue mpouecca ObIIO BBEASHO MPU pean3aldd MYJIbTH-

MPOrPaMMHOTO pPeKUMa paOOTHI BEIYHUCIUTEIHHON TeXHUKU. B cBOE
BpEMsI Pa3IUYalid TEPMHUHBI «MYIbMUIA0AUHOCTNLY T «MYIbMUNPO-
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epammuposanue». Jlia peanuzanun «MyJIbTH3aIaYHOCTI» B €€ HC-
XOIHOM TOJIKOBAHHM HEOOXOOMMO OBLIO TOXKE€ BBECTH COOTBETCT-
BYIOIYIO CYIIHOCTh. TakoW CYIIHOCTBIO M CTaJId TaK Ha3bIBacMbIe
JIETKOBECHBIE TPOLIECCH, WM, KaK UX TeNeph MPEHUMYIIECTBEHHO
Ha3bIBAIOT, — MOTOKM FUIA TPeAbl (HUTH).

[Tpu paccmoTpeHnr mpoueccoB (process) UMeeTcs B BUAY, YTO
oTieparoHHasi CUCTeMa TIOJIEPKUBAET UX 000COOIEHHOCTh: Y KaxK-
JIOTO TIpOIlecca NMEETCsI CBOE BHPTYaIbHOE aApecHOe MPOCTPAHCTBO;
KaKIOMY IMpOIeCCYy Ha3HAuYaloOTCS CBOM pecypchl — (hailnbl, OKHa,
cemadops! U T.4. Takas 000COOJIEHHOCTh HYKHA IJISl TOTO, YTOOBI
3alIUTHTD OJWH MPOIECC OT APYToro, MOCKOIBKY OHH, COBMECTHO
UCIIONIB3YST BCE PECYPCHl BBIUUCIUTEIBHON CHCTEMBI, KOHKYPUPYIOT
IpyT ¢ Apyrom. B obmiem ciydae mpoueccsl IpocTo HUKAK He CBs3a-
HBI MEXIy OO0 M MOTYT NMPUHAIJICKATh JaXKE Pa3HBIM TOJIh30Ba-
TEJISIM, Pa3CISIIONIIM OJTHY BBIYMCIUTEIBLHYIO CHCTEMY.

OpHako XKenaTeabHO UMETH ellle ¥ BO3MOKHOCTh 3a/1eHCTBOBATh
BHYTPEHHHI Mapajuiein3M, KOTOPhI MOXET ObITh B CAMHUX MpPOIleC-
cax. BHyTpeHHUI mapaijenu3M BCTPEYaeTCs JOCTATOYHO 4YacTo, U
€ro MCIONBb30BaHNE TO3BOJSIET YCKOPHUTh WX pemieHue. Hampumep,
HEKOTOpBIE OTepaIliy, BBIMONHSAEMbIE MPUIOKEHHUEM, MOTYT Tpebo-
BaTh JII CBOETO HCIIOJIHEHUS JOCTATOYHO MPOAOJDKUTEIHHOE BpeMs
WCTIOJIb30BaHMA LIEHTPAJIBHOTO Tpolieccopa. B 3Tom cimyyae npu uH-
TEPaKTUBHOH padOTe C MPUIOKEHHEM IOJb30BaTENb BBIHYXKICH
JONITO OXKUAATh 3aBEpIICHHs 3aKa3aHHOW ONeparuyl M He MOXKET
YIPaBIATh MPUIOKEHWEM IO TeX IMOp, MOKa OIepars He BBIIOI-
HUTCS IO caMOoro KOHIIAa. Takue CUTyalluu BCTPEYAIOTCS JOCTATOUYHO
4acTo, HapuMep, Ipu 00paboTke OONBIINX H300paKeHHH B Tpadu-
YecKNX pemakTtopax. Ecimm ke mporpamMMHBIE MOIYJH, WCIIONHSIO-
IIMe TaKWe IJTUTEJbHBIC Olepanu, OQOpMIISITh B BHJE CaMOCTOS-
TENBHBIX «IOAMPOLIECCOB» — JIETKOBECHBIX MJIM 00JerdeHHbIX
npomeccoB (MOTOKOB MM 3a7ad), KOTOpbIE OyIyT BBIIONHATHCS
MapajiebHO C APYTHUMH «IOATpoIieccamm (ITOTOKaMH, 3a1adamMu),
TO y TIOJIB30BATENS MOSBISETCS BO3MOXKHOCTh MapajlieIbHO BBINOJI-
HSTh HECKOJIBKO OTlepalyii B paMKax OJHOTO MPHIIOKEHUs (IIporec-
ca). JlerkoBeCHBIMHU 3TH 3a[1a4X HA3BIBAIOT MIOTOMY, YTO OIEPAINOH-
Has CUCTeMa He JOJDKHA Uil HUX OPTaHW30BHIBATH IOJIHOLICHHYIO
BUPTYaJIbHYIO MAIllUHY. DTH 33/1a4d He UMEIOT CBOMX COOCTBEHHBIX
PECYPCOB, OHH Pa3BHBAIOTCS B TOM K€ BUPTYAIBHOM a/IpECHOM IIPO-



28

CTPAHCTBE, MOTYT TIOJIB30BAaThCA TEMH Xe (hailimamMu, BUPTYaTbHBIMU
YCTPOWCTBaMH U MHBIMH PECYPCAMHM, YTO U UCIOJIHIEMBIN IPOLECC.
EnuHCTBEHHOE, YTO MM HEOOXOAMMO MMETh, — 3TO MPOICCCOPHBIH
pecypc. B omgHOIpoIieccopHO# cucTeMe Tpensl (3agadn) pa3aeisitoT
MEXIy co00il MmpoleccopHoe BpeMs Tak Ke, KaKk 3TO JeNaroT 00bId-
HBIC TIPOIECCHI, 2 B MYJLTUIPOIIECCOPHOM CHUCTEME MOTYT BBITIOJN-
HSATBCS OJHOBPEMEHHO, €CJIM He BCTPEUYAIOT KOHKYPEHIIUU HM3-3a 00-
palieHust K M’HBIM pecypcam.

I'naBHOE, 4TO OOECHEYMBACT MHOTONMOTOYHOCTH, — 3TO BO3-
MOKHOCTbh TIapaJJIENIbHO BHIMONHATH HECKOJIBKO BHUJIOB OMeEpaluil B
OTHOW TpHUKIagHOW mporpamme. llapamiensHble BBEIYHCICHUS (a
clieioBaTelbHO, W Ooiee 3(PPEKTHBHOE HCIOIB30BAaHHE PECYpPCOB
LEHTPAIBHOTO MPOIIECCOpPa, U MEHBIIIEE CyMMapHOE BPEMsI BBITION-
HEHUS 3a/1a4) Telephb yKe 4acTO Pealu3yIoTCs Ha YPOBHE TPEAOB, H
nporpamma, oopMIIeHHasl B BU/I€ HECKOIBKUX TPEIOB B paMKax O-
HOT'O TIPOLIECCa, MOXKET OBITh BBITIOJHEHA OBICTpEE 3a CHET mapa-
JISNIGHOTO BBITIOJIHEHUSI €€ OTAENbHBIX dacTeil. Hampumep, ecnu
AJIEKTPOHHAS Ta0JIMIIa WM TEKCTOBBIN Ipolieccop ObLTH pa3pabdoTa-
HBI C Y4€TOM BO3MOXXHOCTEW MHOTOIOTOYHOW 00pabOTKH, TO MOJb-
30BaTeNlb MOXKET 3alPOCUTH TEPECUET CBOEro padodyero JUCTa WIH
CIASIHWE HECKOJBKUX TOKYMEHTOB M OJHOBPEMEHHO IPOJIOIIKHUTH
3aI10JIHCHUEC Ta6HI/IIH)I WX OTKPBITH IJIA PECAAKTUPOBAHUA CIICAYIO-
UK JOKYMEHT.

Oco0eHHO 3((PEeKTHBHO MOXXHO WCIOJIB30BATH MHOTOIMOTOY-
HOCTB IS BBITTOJTHEHHS PacIpeeIeHHBIX PUIOKEHHUH; HallpUMep,
MHOTOIIOTOYHBIHA CEPBEP MOMKET MapaUICIbHO BBHIMOIHITH 3alPOCHI
Cpa3y HECKOJbKHX KJIHEeHTOB. Kak M3BECTHO, B ONEPAaMOHHON CHC-
teme OS/2, omuoit m3 mepBeix cpeaun OC, mcmonp3yembix Ha IIK,
ObUTa BBeJICHA MHOTOIMOTOYHOCTh. B cepenuHe IEBSIHOCTBIX T'OJ0B
st 370l OC OBLIO CO3/IaHO OYEHB OOJBIIOE KOIHYECTBO HMPUIIONKE-
HUH, B KOTOPBIX HCITOJIF30BaHHUE MEXaHH3MOB MHOTOIIOTOYHOHN 00-
paboOTKH peallbHO MPUBOAMIO K CYIIECTBEHHO OONBIIEH CKOPOCTH
BBITIOJTHCHUSI BEIYMCIICHUH.

Utak, cymiHOCTh «nomok» Oblla BBEJEHA IS TOTO, YTOOBI C
MTOMOIIBI0 UMEHHO ATHUX €IWHUII PACTIPENEIATE MPOIIECCOPHOE BpeMs
MEXITy BO3MOKHBIMH paboTamu. CYITHOCTH «Hpoyecc» Tperoiara-
€T, YTO TPU JUCIIETYEPU3aIld HY)XKHO YUYHUTHIBATH BCE PECypCHI, 3a-
KpeIUIEeHHBIE 32 HUM. A TIpH MaHWITYJTUPOBAHUH MpPeOamu MOKHO
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MEHATHh TOJBKO KOHTEKCT 3amadn (00pa3 ee TEKYIEero COCTOSIHI)
NpY NEPEKIIIOUEHUN C OJHOM 3aJa4yu Ha JIPYTYI0 B paMKax OJHOTO
nporecca. Bece ocTanbHbIE BBIUHMCIHUTENBHbBIE PECYPCHI IIPU 3TOM HE
3aTparuBatotcs. Kaxaplil mpoliecc Bcerja coCTOUT, 0 KpaiiHel Me-
pe, U3 OJHOTO TMOTOKA, U TOJBKO €CIM MMeeTCs BHyTpEeHHHM mapal-
JIEIU3M, IPOTPAMMHUCT MOXKET «PACHICIUTHY OJUH TPe HAa HECKOIb-
KO MapaJyienbHbIX [2].

Kaxxgprit Tpen BBITONHSAETCS CTPOTO MOCIENOBATENIFHO U HMEET
CBOM COOCTBEHHBI MPOTPaMMHBIN CUETYMK M CTeK. Tpeisl, Kak U
MIPOIECCHI, MOTYT MOPOXKAATh TPEABI-TIOTOMKH, TOCKOJIBKY 000
MIpoIIecC COCTOMUT T0 KpalftHel Mepe n3 omHOTo Tpeda. Ilomodno Tpa-
JTUIIMOHHBIM IpolieccaM (TO €cTh MpoleccaM, COCTOSIIMM U3 OJJHOTO
Tpeaa), KaxAblid Tpel MOXKET HaXOAUTHCS B OTHOM M3 aKTHUBHBIX CO-
crosiui. [loka omuH Tpex 3a0OKUpoBaH (MJIH IPOCTO HAXOIUTCS B
ouYepeM TOTOBBIX K MCTIOTHEHHIO 3a/1a4), APYTOH TPEI TOTO Ke MPo-
L[ecca MOXKET BBIMONHATHCA. Tpeabl pa3esaioT MPOLECCOPHOe BpeMs
TakK ke, Kak 3TO JIeJTar0T OOBIYHBIE TIPOIIECCHI, B COOTBETCTBUU C pas-
JUYHBIMH BapHaHTaMU JHACIIETICPH3AIIHH.

Tak kak Bce Tpelbl UMEIOT OJHO M TO K€ BUPTyaJIbHOE aJipec-
HOE€ MPOCTPAHCTBO CBOETO IMPOIIECCa, OHU Pa3ZelsioT OJHU U Te JKe
rio0anpHbIe TTepeMeHHbIe. [locKompKy 000 Tpen MOXKET HMETb
JOCTYN K JIIOOOMY BHUPTYaJIbHOMY aJpecy, OJAWH TpeI MOXET HC-
MOJIb30BaTh CTEK APYroro Tpeaa. Mexay MOTOKaMU HET MOJHOM 3a-
IIUTHL, TaK KaK 3TO, BO-TIEPBHIX, HEBO3MOXKHO, a BO-BTOPHIX, HE HYX-
HO. Bce moTokm omHOTO Tporecca BCerja pemrarT OOy 3aaady
OJIHOTO TOJIb30BAaTENsA, U MEXAaHU3M IOTOKOB HCIIONB3YETCS 3/€eCh
Ui Oosiee OBICTPOTO pelIeHHUs 3a7add MyTeM ee paclapasuieinBa-
Hus. [Ipy 3TOM mporpaMMHUCTy OYeHBb Ba)XKHO IONYYHTH B CBOE pac-
MopsKeHne yIOOHbBIE CPEeACTBA OPTaHM3ALMU B3aMMOJEHUCTBUS Yac-
Tel ogHOM mporpammel. Kpome pasaenenus aapecHOro npocTpaHCT-
Ba, BCE TpEIbl COBMECTHO HCIONB3YIOT TaKKe Ha0Op OTKPBITHIX
(haiinoB, oOmMe yCTPOKCTBA, BRIICICHHBIC TIPOIECCY, UMEIOT OJHU H
Te e Habopbl CUTHAJIOB, ceMadopsl U T.I. COOCTBEHHBIMH y TPEIOB
SIBIITFOTCSL TIPOTPAaMMHBIN CUETYHK, CTEK, pabodne perucTphl Mporec-
copa, MOTOKHA-TIOTOMKH, COCTOSTHHE.

ITockoabpKy Tpeabl, OTHOCAIIMECS K OAHOMY IPOLIECCY, BBIMOJ-
HSIOTCS B OJTHOM M TOM JK€ BHPTYaJILHOM aJpEeCHOM IPOCTPAHCTBE,
MeXIy HAMH JIETKO OpTaHW30BaTh TECHOE B3aUMOJEHCTBHE, B OTIIH-
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9ue OT MPOLECCOB, JUISI KOTOPBIX HY’KHBI CIIEUAIbHBIE MEXaHU3MBI
oOMeHa coOOIIEeHUsIMA U TaHHBIMU. bojee Toro, mpu co31aHuu MHO-
TONOTOYHOTO MPUIJIOKEHHS MOXKHO 3apaHee MpoAyMaTth paboTy MHO-
KECTBa TPEIOB Ipollecca, OPraHU30BaB HX B3aUMOJEICTBUE Hau-
OoJiee BBITOJHBIM CIIOCOOOM, a HE y4acTBOBATh B KOHKYPCHIIUH 32
MPEIOCTaBICHUE PECYPCOB, €CIIH STOI0 MOKHO N30€XkKaThb.

s Toro 4ro0sl MOXHO OBLTO 3 ¢EKTHBHO OpraHW30BaTh Ma-
paJuleNIbHOE BBINOJIHEHHE IPOLIECCOB M TPEIOB, B apXUTEKTYpY CO-
BPEMEHHBIX MPOLIECCOPOB BKJIIOYEHA BO3MOKHOCTH pabOTHI CO CIie-
UANTBHON MH(OPMAIMOHHON CTPYKTYpPOH, OMHMCHIBAIOIIEH TOT WIIH
uHOH npouecc (Tpexn). st 3Toro yxe Ha ypOBHE apXUTEKTYPbl MUK-
poriporeccopa UCIOJb3yeTcs MOHATHE «3aauay (task). OHO Kak ObI
00BbeanHACT B ceOe OOBIUHBIN U «JIETKOBECHBII» MPOLECCHl. JTO Mo-
HSTHE U MOJAEP)KUBaeMas Uil HEro Ha ypOBHE amlmaparypsl HHPOP-
MAaIlMOHHAsl CTPYKTypa MO3BOJISIOT B NabHEHIIEM NpH pa3paboTke
OMEpalMOHHON CHCTEMBI TIOCTPOUTH COOTBETCTBYIOLINE JECKPHUIITO-
PBI Kak AJ1s mpolecca, Tak U A Tpena. OTiudarsesi 3TH AeCKPUNTO-
pBL OydyT, IpeXknae BCETro, TeM, YTO AECKPHUITOP TPeAa MOXKET Xpa-
HUTH TOJIEKO KOHTEKCT MPHOCTAHOBJIEHHOTO BBIYMCIUTEIHLHOTO MPO-
necca, Torga Kak JeCKpUITOp mpouecca (process) yke JOIKEH CO-
JepKaTh MOJIsI, OINMCHIBAIOLINE TEM WJIN MHBIM CIIOCOOOM PECYpCHhI,
BBbIJIEJICHHbIE 3TOMY IIpoOIeccy. 3aMeTHM, UYTO KOHmMEKCH npouyecca
BKIIIOYaeT B ce0Os COAepKMMOE aJpecHOro MPOCTPaHCTBA 3adayM,
BBIJICJIEHHOTO IPOLIECCY, a TAKXKE COACPKUMOE OTHOCAIIMXCS K MPO-
LIeCCy aNnapaTHBIX PETUCTPOB U CTPYKTYp HNaHHBIX sapa. C dop-
MaJIPHOH TOYKH 3pEHHs, KOHTEKCT Mpolecca OObeAMHSET B cebde
NOb306AMENbCKUL, PE2UCPOBLILE U cucheMHblll KoHmexkcmol. Kax-
IBI Tpell MOXeT ObITh O()OpMIIEH B BHUIE CaMOCTOSITETIBHOTO Cer-
MEHTa, YTO MPHUBOJIHUT K TOMY, UTO MpocTasi (He MHOTOTIOTOYHAsT) TIPO-
rpamMma OyJeT UMETh BCEro OAWH CErMEHT KOJa B BUPTYyaJbHOM aj-
PECHOM IIPOCTPAHCTBE.

B 3aBepuieHne MOXHO NPUBECTH HECKOJIBKO COBETOB IO HC-
MOJIb30BaHUIO MTOTOKOB MPY CO3JaHUU MPHIIOKEHUH [§].

1. B cmydae ucmonb30BaHMA OIHONPOLIECCOPHONW CHCTEMBI
MHOXECTBO IapajjiebHbIX [IOTOKOB 3a4acTyI0 HE YCKOpSIeT padoTy
MPUIOKEHHSI, TOCKOJIBKY B KaXKIBIH OTAEIBHO B3SITHIA MPOMEXYTOK
BPEMEHH BO3MOXHO BBIIIOJIHEHHE TOJBKO OAHOrO Mmoroka. Kpome
TOro, 4eM O0JIbIlIe Y Bac MIOTOKOB, TEM OOJIblile Harpy3Ka Ha CUCTEMY
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BCJIEICTBUE NEPEKIIOYCHN MeXAy HUMH. Ecnm Bamr mpoekT mmeer
0osiee ByX IMOCTOSHHO pPa0OTAlOIIUX MOTOKOB, KOTOpPhHIE TPEOYIOT
4acTOTO BBOJAA/BBIBOJIA, TO B 3TOM CIydyae NPUMEHCHHE pPEKHMa
MYJIbTH33JaqHOCTH He CIeNIaeT mporpaMmy ObIcTpee.

2. Ilpexne Bcero HEOOXOAMMO OMPEACIUTD TN CO3/IaHuUs T10-
toka. [ToTok, ocymiecTBasIONMI 00pabOTKy, MOXKET MEIIATh OBICT-
pOMYy pearupoBaHHIO CHCTEMBI Ha 3alpOChl BBOJA/BhIBOAA. [loTOoKM
MO3BOJISIIOT TIPOTpaMMe OT3hIBaThC HA TPOCHOBI ITONB30BATENS U
YCTPOUCTB, HO MPU 3TOM CHIBHO 3arpykaroT mporieccop. IloToxu
MO3BOIISIIOT KOMIIBIOTEPY OJHOBPEMEHHO OOCITY)KHBAaTh MHOXECTBO
YCTPOUCTB, M CO3MAaHHBIA BaMH IIOTOK, OTBEYAIOIIHHA 3a 00paboTKy
CHEIU(UIECKOTO YCTPOUCTBA, B KAUECTBE MUHUMYMa MOXKET MOTpe-
00BaTh CTOJILKO BPEMEHH, CKOJILKO CHCTEME HEeoOXO0auMO st 00pa-
OOTKH 3aITPOCOB BCEX YCTPOMCTB.

3. IloTokam MOXHO Ha3HAYUTH ONPEICICHHBINA PUOPUTET IS
TOTO, YTOOBI HAUMEHEE 3HAYMMBIE MPOLIECCHI BIMOIHSINCH B (DOHO-
BOM peXHMe. ITO ITyTh YECTHOTO Pa3JeNIeHUs] peCypCOB MpoIeccopa.
OnHako HEOOXOAMMO OCO3HATH TOT (haKT, UTO TIPOIECCOP OIWH Ha
BCE€X, a MOTOKOB MHOro. Ecinu B Bamell mporpamme riiaBHas IIpo-
HeAypa nepegaet HedTo Il 0OpaboTKH B HU3KOMPHUOPUTETHBIN T10-
TOK, TO CaMa IIporpaMma CTAaHOBHTCS TIPOCTO HEYIPABIISIEMOH.

4. Tlotoku 3¢ ¢eKTUBHO padOTarOT, KOIJa OHH HE3aBHCHUMBI.
Ho oHu HaunHaroT paboTaTh HEMPOAYKTUBHO, €CIIH IOCTATOYHO Yac-
TO BO3HHKAeT HEOOXOIUMOCTh B MPOIECCaX CHHXPOHH3AIMH IS
JOCTyma K oOmmM pecypcaM. BIOKHpoOBKa W KPUTHYECKHE CEKIIHU
OTHIOJIb HE YBEIMUYUBAIOT CKOPOCTH PabOThl CUCTEMBI, XOTs 0e3 HcC-
MOJIE30BAaHUS ATHX MEXaHH3MOB B3aWMOJICHCTBYIOIIUE BBIYHCICHUS
OpPTraHN30BHIBATH HENB3S.

5. IlomHuTe, 4TO mamsATh BUpPTyalbHa. MexaHU3M BUPTyalb-
HOH MaMATH CIEOUT 3a TeM, Kakas 4acTh BUPTYaJIbHOTO aJIpECHOTO
MIPOCTPAHCTBA JOJDKHA HAXOTUTHCS B OMEPATUBHOM MaMSTH, a KaKas
JO/DKHA OBbITh cOpoieHa B (aiiia moakauku. [TIOTOKH YCIIOXKHSIOT
CUTYAIUIO, €CJIM OHU OOPAIIAOTCS B OJTHO M TO XK€ BpeMsl K pa3HbIM
azipecaM BUPTYAIBHOTO aJpECHOr0 MPOCTPAHCTBA MPHIIOKEHUSI. DTO
3HAYUTENFHO YBEIWYMBAET HArpy3Ky Ha CHCTEMY, OCOOEHHO MpH
HEOOIBIIOM 00BbEMe KAII-TTaMsTH (CM. pasnen 3).

6. Bcskuii pa3, korga Kakoi-In00 W3 TIOTOKOB TBITAETCS BOC-
MTOJIE30BATHCS OOIINM PEeCypCOM BBIYUCIUTENBHOTO MpoIiecca, KOTo-
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pPOMY OH TIPWHAMJIEKHUT, BBl O0S3aHBI TEM MM MHBIM 00pa3oM Jera-
JIU30BaTh W 3allUTUTH CBOKO ACATCIBHOCTL. XOpOH_[I/IM CpCaACTBOM
JUISL 3TOTO SIBJISIFOTCS KPUTUYECKHE CEKIMH, ceMadopbl M OYepeaH
coobmiennid. Ecu BBI MPOTECTHPOBAIH CBOE MPUIIOKEHHE U HE 00-
Hapy»Xuinu OIIHOOK CUHXpOHM3aluH, TO 3TO €€ HEC 3HAYUT, YTO HUX
TaM HeT. [lonmp30BaTens MOXKET CO37aTh CaMble HEMpeacKa3yeMble
CUTyaIu. JTO OY€Hb OTBETCTBEHHBII MOMEHT B pa3pa0bOTKe MHOTO-
MTOTOYHBIX TTPHUIIOKESHHA.

7. He Bo3maraiite Ha MOTOK HECKOJbKO (yHKIMH. CroxHBIE
(YHKIIMOHAIBHBIE OTHOIIEHUS 3aTPYIHSIIOT TOHMMaHHe oOIIen
CTPYKTYPHI IIPIIIOKEHUS, €r0 alTOPUTM. YeM TpoIle U OAHO3HAYHEE
Kaxaasa U3 pacCMaTpuBaCMbIX CHTyaHHﬁ, TEM OOJIbIIIE BEPOATHOCTDH
WCKITIOYCHHUS OIUOOK.

1.4 MpepbiBaHus

IIpepbiBaHust IPEACTABISAIOT COOON MEXaHU3M, MO3BOJISIOLINH
KOOPIMHHUPOBaTh MNapajjiebHOe (YHKIMOHUPOBAHHUE OTICIIBHBIX
YCTPONCTB BBIYMCIIMTENBHOW CHCTEMBI M PEarnpoBaTh Ha OCOOBIE
COCTOSIHHS, BO3HHKAWOIIUE Mpu padote mporeccopa [2]. Takum 06-
pa3oM, npepbIBaHUE — DTO NPUHYINUTENbHAS Iepeaada yIupaBIeHUs
OT BBITIOJHSIEMOI MPOrpaMMbl K CHCTEME, a depe3 Hee — K COOTBET-
CTBYIOILIEH Nporpamme o0pabOTKU MpephIBaHuUs, IPOUCXOIAIIAs TPU
BO3HHKHOBCHHH OIPEAEIICHHOTO COOBITHA.

Wnes mpepeiBanuii ObIIa IpeajioskeHa B cepeauae S0-X roIoB U
MOXKHO O€3 MpeyBelMYeHHs CKa3aTh, YTO SBUJIACH JOCTaTOYHO Be-
COMBIM BKJIAJIOM B Pa3BUTHE BBIYMCIUTENBHON TeXHUKH. OCHOBHAs
LIeNb BBEACHHUS NPEPBIBAHUN — peann3alis aCHHXPOHHOTO peKHMa
paboTsl M pacmapajienuBaHie paboThl OTAEIBHBIX YCTPOMCTB BBI-
YHCITUTENLHOTO KOMIUIEKCA.

MexaHu3m npepbIBaHuii peanuzyertcs arnmaparHo-
MporpaMMHBIMU cpencTBaMU. CTPYKTyphl CHCTEM IpephIBaHHUA B
3aBUCHUMOCTH OT allapaTHOW apXUTEKTYpbl MOTYT OBITH CaMBIMHU
PasHBIMH, HO BCE OHM MMEIOT OJHY OOILIYI0 0COOEHHOCTH — MpPEphI-
BaHHME HEIIPEMEHHO BJIEYET 3a c000i M3MEHEHHE MOPSAIKa BBIIIOJIHE-
HUS KOMaH] mporeccopoM. MexaHu3m 00paboTKH IpephIBaHUI He-
3aBHCHMO OT apXHUTEKTYpbl BBIYMCIUTEIBHOW CHUCTEMBI BKJIHOYAET
clemyromnue maru [2]:
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1) ycra"oBimenue (akTa mpephsiBaHus (TIpUEM CHTHAIA Ha TIpe-
pBIBaHKE) U UAECHTU(HUKAIMS NpephIBaHNA (B ONEPAllMOHHBIX CHCTE-
Max MHOTJa OCYILECTBIISIETCSl IOBTOPHO Ha mare 4);

2) 3amOMHHAHUE COCTOSHHS TPEPBAHHOTO IpoIecca, OIpeje-
JsieMoe, Mpeke BCero, 3Ha4eHneM CUeTYHKa KOMaH I (apecoM clie-
Iyrolieli KOMaHAbl, KOTOPBIH, HanpuMmep, B mpoueccope i80x86 on-
penensercs peructpamu CS u [P-ykaszatenem KoMaHABI), COOCPIKU-
MBIM PETHCTPOB MPOIIECCOpPa U MOXKET BKIIFOUATh TakXke crenuduka-
[UI0 pekrMa (HampuMep, PEKUM T0JIb30BATEIbCKAN WU TPUBHIIC-
TUPOBAHHEIN) U APYyTyr0 nH(OpMaIuio [7];

3) ammapaTHas Tieperada yIpaBJIeHHS IMTOANPOrpaMMe 00padoT-
KU TIpepbIBaHusl. B mpocreiimem ciydae B CHETYHK KOMaH] 3aHOCHT-
csl HauaJIBHBIKA afpec MOANpOorpaMMbl 00paOOTKH MpephIBaHUH, a B
COOTBETCTBYIOIINE PETUCTPHI — HH(POPMAIINS U3 CIIOBa COCTOSHUS. B
0oJiee pa3BUTHIX MpoIeccopax, Hanpumep B 180286 U mocaeayonmx
32-0UTOBBIX MUKpPOIpOIECCOpax, HaunHas ¢ 180386, ocymiecTBiseT-
Csl IOCTaTOYHO CIIOJKHAS MIPOIeypa ONpeAeTieHHs] HAYaIbHOTO ajipe-
ca COOTBETCTBYIOIIEH MOATIPOrpaMMbI 00pabOTKH MpephIBaHAA U HE
MeHee CIOXKHasg MNpolenypa HHULMAIU3AIUKU paboduX PperucTpoB
poreccopa;

4) coxpaHnenue WHGOPMAIMH O TPEPBAHHOHN MporpamMme, KOTO-
pyI0 HE yAaJoCh CIIACTH Ha Imare 2 ¢ IOMOIIBIO JEHCTBUH ammapary-
pBl. B HEKOTOPBIX BBIYHCIMTENBHBIX CHCTEMaX MpPEaycCMaTpUBACTCS
3allOMUHAHKE JOBOJHHO OOJBIIOT0 00bheMa HMH(POPMALIUU O COCTOS-
HUU IPEPBAHHOTO IPOIIECCa;

5) o0paboTka npepbiBaHus. ITa paboTa MOKET OBITh BBIIOIHE-
Ha TOM e MOJIpOorpaMMOl, KOTOPOW ObLIO TepefaHo yIpaBleHHE
Ha mare 3, Ho B OC wame Bcero oHa peam3yercs IMyTeM Tocie-
JYIOIETO BBI30BAa COOTBETCTBYIOIIECH MOIITPOrPaMMBL;

6) BoccTaHOBJIEeHHE MH)OPMAIMH, OTHOCAIIEHCS K TPEepBAaHHOMY
rporteccy (1mar, oOpaTHbIi mary 4);

7) BO3BpAT B IPEPBAHHYIO POTPAMMY .

IHaru 1-3 peanusyroTcs anmnaparHo, a mark 4—7 — mporpaMMHO.

[Ipy BO3HMKHOBEHHMH 3ampoca Ha TpephIBaHHE €CTECTBEHHBIN
XOJ] BEIYUCIIEHUI HapyIIaeTcs W YIpaBleHHe IepenaeTcs] mporpam-
Me 00paboTKK BO3HUKIIETO mpepbiBanus (puc. 1.3). [Ipu aTom cpen-
CTBaMHM ammapaTyphl coxpaHseTcs (Kak MpaBHIIo, C MMOMOIIBI0 MeXa-
HHA3MOB CTEKOBOH MaMATH) aapec TOW KOMAaHIbI, C KOTOPOH CIIeIyeT
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MIPONOJDKUTH BBIOJIHEHHE NPEpPBaHHON mporpaMmel. llocie BhIOI-
HEHUs porpaMMbl 00pabOTKH MpepBIBaHUS YIIpaBJIEHHE BO3Bpalia-
eTCsl IPEepBaHHON paHee MporpaMMme MOCPEACTBOM 3aHECEHUS B yKa-
3aTeslb KOMaH[ COXPaHEHHOTo ajapeca KoMaHasl. OnHAKO Takas cxe-
Ma UCTOJIB3YETCs TOJIBKO B CaMBIX MPOCTHIX MPOTPAMMHEIX Cpenax.
B MynbTHIpOrpaMMHBIX OMEPAaLlMOHHBIX CHCTeMax o0paboTka mpe-
PBIBAaHUI IPOUCXOAUT MO O0JIee CIIOKHBIM CXEMaM.

Hcnonnsiemas OTKITFOUEHHE TIPEePHIBAHIIA,
nporpamMma > COXpaHEHHE KOHTEKCTa
MpepBaHHOM MPOTPaMMBI, YCTaHOBKa
Komanza 1 pexrMa paboThl CHCTEMBI IPEPBIBAHUI
Komanpga 2 v
IIporpamma o00padoTKu
o npepbIBaHuii
IIpepbiBanue | 7
oo BoccraHoBneHue KOHTEKCTA IPEPBAHHOM
MIPOTPaMMBI, yCTAHOBKA MPEKHETO
Komanna N pexuma paboThl CHCTEMBI IPEPhIBAHHU

Puc. 1.3 — O6paboTka npepbIBaHMIA

MexaHU3M MPEPHIBAHUN COCTOUT U3 TPEeX (HYHKITHIA:

1) pacro3HaBaHUs WK KIacCU(UITUPOBAHUS PEPHIBAHMIA,

2) mepenayd yrmpaBlieHHss 00padOTIMKY MTPEePhIBAaHHN;

3) KOPPEKTHOrO BO3BpAIllEHUs K MPEPBAHHON MpOrpamMmme.

[epexon oT mpepbIBacMOli MPOrpaMMBbl K 00pabOTYHKY U 0OpaTHO
JIOJDKEH BBITIOJHATHCS KaK MOXKHO ObIcTped. OIHUM 13 OBICTPBIX Me-
TOJIOB SIBJISIETCSI MCTIONIb30BaHME TAOIHUIIBI, COEpKAIIEH TepedeHb BCEX
JIOMTYCTUMBIX JJIsl KOMITbIOTEpa MpephIBaHUN U afjpeca COOTBETCTBYIO-
muX 00pabdoTUMKOB. [I7I1 KOPPEKTHOrO BO3BpAIIECHHS K MPEPBAaHHOMN
mporpaMMe Tiepen Tnepenadeil yrpapieHHs 00padOTINKY TpephIBaHII
COZIEP’)KUMOE PETHCTPOB Mpolieccopa 3alOMUHAECTCS JIMOO B MaMSTH C
OPSIMBIM JIOCTYIIOM, JIHOO B CHCTEMHOM CTeKe — system stack.

[IpepriBanus, BO3HUKAIOIMME MpH paboTe BBEIYUACIHTEIHHON
CHCTEMBI, MOKHO pa3eluTh Ha JBa OCHOBHBIX KJlacca: BHENIHHE (1X
WHOT/Ia HAa3bIBAIOT ACHHXPOHHBIMH) U BHYTPEHHHE (CHHXPOHHBIE).
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BHenrHue npepbIBaHUsI BBI3BIBAIOTCS aCHHXPOHHBIMU COOBITHS-
MU, KOTOPBIE TIPOUCXOSAT BHE MIPEPHIBAEMOTO MPOLIECcca, Harpumep:

- mpepbIBaHHS OT TalMepa;

- TIpephIBaHUS OT BHEITHUX YCTPOWUCTB (ITO BBOIY/BBIBOAY);

- IpepBIBaHUsA [10 HAPYUICHUIO [IUTAHUS;

- MpephIBaHUS C MyJIbTa ONEePaTOPa BRIYUCIUTEIILHON CHCTEMBL;

- TpepbIBaHMs OT APYTOTO MPOIeccopa WITH JPYTOil BEIYUCIIH-
TEIHHOM CHCTEMBI.

BHyTpeHHHMe NpepbIBAHUS BBI3BIBAIOTCS COOBITUSIMHU, KOTOPHIE
CBsI3aHBI ¢ PabOTOIl mporeccopa W SBISIOTCS CHHXPOHHBIMH C €rO
oneparnusaMu. [IpuMepaMu MOTYT CITy>KHTH CIEAYIOIIAE 3alpOoChl Ha
IIpEPBIBAHHUS:

- TpU HApYIICHWHU aapecanuu (B aJ[peCHOM YaCTH BHIMOJHSC-
MO¥ KOMaH/BI YKa3aH 3alpelleHHbI WM HeCYIIECTBYIONINNA aapec,
oOpallleHre K OTCYTCTBYIOLIEMY CETMEHTY WM CTPaHHIIC MPH Oopra-
HU3aIUU MEXaHU3MOB BUPTYaJIbHON MaMSITH);

- TpU HAIMYWH B TIOJIE KOJa ONepanul He3aJelCTBOBAaHHOMN
JIBOMYHOIN KOMOMHAIIUY;

- IIpH JEICHUU Ha HYJIb,

- TIpU MEePETOTHeHNH WITH NCUE3HOBEHHUU TTOPSIIKA;

- Tpu OOHAPYXEHUHW OIMMOOK YETHOCTH, OMMOOK B paboTe
Pa3JINYHBIX YCTPOUCTB anmapaTypbl CpEACTBAMU KOHTPOJISL.

MoryT BO3HUKATh IPEPBIBAHUS IPHU OOPAICHUH K CYTIEPBU30PY
OC — B HEKOTOPBIX KOMITBIOTEPAX 4YacTh KOMaH][ MOXET OBITh HC-
rmoyb3oBaHa Toiasko OC, HO He Tonb3oBaTeIIMU. COOTBETCTBEHHO B
anmapaTtype NpeayCMOTPEHBI Pa3IMYHbIC PEXKUMbI pa0OThI, U TIOJb-
30BaTENbCKHE MPOTPAMMBI BBITIOJNHSIOTCS B PEXHME, B KOTOPOM
MIPUBUJICTHPOBAHHBIC KOMAaHABI HE MCIOMHAIOTCA. [Ipn mompITKE HC-
MOJIb30BaTh KOMaHy, 3alpelICHHYI0 B JAHHOM PEXUME, MPOUCXO-
JIUT BHYTPEHHEE NMpPEPBhIBAHUE M YIMPABJICHUE MEPEAACTCS CYNEepPBU-
3opy OC. K npuBmIerupoBaHHEIM KOMaHIaM OTHOCSTCS U KOMaHIbI
MIEPEKIIIOYCHHS PEKUMa paboTa IIEHTPAJILHOTO MPOoIeccopa.

Haxkowner, cymecTBytoT COOCTBEHHO MPOrPaMMHBIe TPepPbIBa-
Hus. Takue npeppIBaHUS MTPOUCXOMAT 10 COOTBETCTBYIOIIEH KOMaH-
IIe TIPEepPBIBaHUS, TO €CTh 110 3TOH KOMaHJE TPOIECCOP OCYIIECTRBISIET
MMPAKTUYCCKU TE XKC I[eﬁCTBPISI, 4UTO U Npu O6I)I‘IHBIX BHYTPCHHUX
npepriBaHusX. JlaHHBI MeXaHU3M OBLI CIIeNUATbHO BBEJICH IS TO-
ro, 9TOOBI TEPEKIIOUEHNE HAa CHUCTEMHBIC MPOTPAMMHBIC MOIYJIH
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MPOMCXOAMIIO HE MPOCTO KaK MEPeXoJ] B MOAMPOrpamMMy, a TOYHO
TaKUM ke 00pa3oM, Kak M OObIYHOE TpephiBaHUe. DTUM o0ecreyu-
BaeTCs aBTOMATHYeCKOe MEPeKIIOUeHHE MpoLeccopa B MPHUBHIIETH-
POBaHHBIN PEKUM C BO3MOKHOCTHIO FICTIOTHEHUS JIFOOBIX KOMaH/I.
CurHainbl, BBI3BIBAIOIIUE MTPEPHIBaHUs, POPMUPYIOTCS BHE MPO-
Leccopa WM B caMOM TPOLIECCOPE; OHU MOTYT BO3HUKATh OJHOBpE-
MeHHO. Be10op ogHOTO M3 HEHX I 00pabOTKH OCYIIECTBISETCS Ha
OCHOBE TMPHOPHUTETOB, MPHUMICAHHBIX KAKIOMY THITY INPEpPHIBAHMUA.
O4eBHIHO, YTO MPEPHIBAHUSA OT CXEM KOHTPOJIS Mpolieccopa TOJK-
HBI 00J1a/1aTh HAWBBICIIUM TPUOPUTETOM (€CIH ammapaTtypa padboTa-
€T HeMPaBMIIbHO, TO HE UMEET CMBICIIAa IPOAOIDKATh 00paboTKy MH-
dhopmanmm). YueT MpuopUTETa MOXKET OBITH BCTPOCH B TEXHUYIECKUE
CpeACTBa, a TaKKe ONPEACISTHCS ONEPalMOHHON CHCTEMOM, TO €CTh
KpOME amnmapaTHO pEeaJu30BaHHBIX MPHOPUTETOB IPEPHIBAHUS
OOJILIIMHCTBO BBIYMCIHUTENBHBIX MAIlMH H KOMIUIEKCOB JIOITyCKAIOT
MpOrpaMMHO-anmapaTHOe yIpaBlieHHe TOPIIKOM 00pabOTKH CUTHa-
JIOB TIpephIBaHUsA. BTOpol cmocoO, MOMONHSS TEepBHIH, MO3BOJISET
MIPUMEHSTH Pa3IUYHbIe TUCIHUILINHBI 00CITy)KUBAaHUS TPEPHIBAHMI.
Hanmuuune curnana npepsiBaHus HE 0053aTEIHHO JTOKHO BBI3bI-
BaTh MpPEephIBAHNE UCIIOIHSIONICHCS mporpaMMEl. [Ipomeccop MoxeT
o0amaTh CpPEeNCTBAMU 3alIUTHl OT MPEPBIBAHUIN: OTKIIOYEHUE CHC-
TEMbI TpPEPhIBAHUI, MacKHpOBaHHE (3alpeT) OTAETbHBIX CHI'HAJIOB
npepeiBanus. [IporpaMMmHOe ympaBiieHHE 3THMH CpEICTBaMHU IIO-
CPEICTBOM CIICIIUANBHBIX KOMaHJ MO3BOJSET ONEPalMOHHON CHC-
TeMe pPEeryJupoBaTh 0OpaOOTKY CHTHAJIOB TPEPHIBAHUS, 3aCTaBIISSA
nporeccop o0pabaTeBaTh UX Cpa3y MO MOCTYIUICHHIO, OTKIIAIbIBATh
X 00pabOTKy Ha HEKOTOPOE BpEMs WJIH TOJTHOCTHIO HTHOPUPOBATE.
OObIYHO ormepanusi TMPepBIBaHUS BHIMONHAETCS TOJBKO IOCHE 3a-
BEPIICHUS BBINOJIHEHHS TEKyIlel komaHabl. [I0CKONBbKY CHTHAJBI
MpephIBaHNs BO3HUKAIOT B POU3BOJIBHBIE MOMEHTHI BpEMEHH, TO Ha
MOMEHT TPEPHIBAaHUS MOXET CYIIECTBOBATH HECKOJIHKO CHTHAJIOB
MpepBIBaHUs, KOTOPbIE MOTYT OBITh 00pabOTaHBI TOJNBKO IMOCIEN0-
BaTenbHO. UTOOBI 00paboTaTh CHTHANBI NpPEPBIBAHHUS B PasyMHOM
MOpsiIKe, UM, KaK YXKe OTMEYasioCh, IPUCBAaWBAIOTCS MPHOPHUTETHI
Curnan ¢ 6ojiee BEICOKUM IIPHOPUTETOM 00pabaThIBACTCS B TIEPBYIO
ouepenb, 00paboTKa OCTAIBHBIX CUTHAJIOB NMPEPhIBAHMS OTKJIAIbIBa-
etcs. [IporpaMMHOe ympaBieHHE CIIeUAIbHBIMA PETUCTPAMU Mac-
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KH (MacKHpOBaHWE CHUTHAJIOB MPEPHIBAHUS) MO3BOIISIET PEAN30BaTh
pa3In4HbIC AUCIUILTHHBI 00CITY)KUBAHHS:

- € OTHOCHTEeJbHBIMH NMPHOPUTETAMH, TO €CTh OOCITy)KUBa-
HUE He MPephIBaeTCs Jake MPH HAIWYHH 3aIIPOCOB C Ooiiee BHICOKH-
MU npuoputeramu. [lociie oKOHYaHUsI 0OCITYKUBaHUS AaHHOTO 3a-
npoca 0OCITy>KMBaeTCsl 3alpoc C HAaWBBICHIMM HpuOpHTETOM. Jlns
OpPraHW3allMi TaKOW AMCUUIUIMHBEI HEOOXOIUMO B Tporpamme o00-
CIy’)KMBaHHUS JAHHOTO 3alpoca HAJIOXXHUTh MAaCKH Ha BCE OCTAJIbHBIC
CUTHAJIbl TIPEPBIBAHUSI WIIM MPOCTO OTKJIIOYUTH CHUCTEMY IpephIBa-
HUH;

- ¢ a0COJITHBLIMH NMPHOPUTETAMH, TO €CTh BCETma 00CITy-
JKHBAeTCs MpephIBaHNE ¢ HAUBBICIINM IpuopureToM. s peanusa-
LUK 3TOTO peXrMa HeOOXOAMMO Ha BpeMsi 00pabOTKH MpephIBaHHS
3aMacKHpOBaTh BCE 3alpoChl ¢ Oojee HU3KUM mpuoputeToM. [lpm
3TOM BO3MOKHO MHOTOYPOBHEBOE TIPEPBIBAHUE, TO €CTh MPEPHIBAHUE
nporpaMM oOpabOTKH MpepbIBaHUi. Unciio ypoBHeEH NHpephiBaHUS B
ATOM PEKUME U3MEHSETCS M 3aBHCHT OT IIPUOPUTETA 3a1poca;

- N0 NMPUHIMIY CTeKa, TO ecTb 3allpoChl ¢ Oollee HHU3KUM
MIPUOPUTETOM MOTYT TIpephIBaTh 00pabOTKy MpephiBaHUS C Oosee
BBICOKMM TMPUOPUTETOM. {151 3TOr0 HEoOXOAMMO HE HaKJIaJIbIBaTh
MacKyd HM Ha OJWH CHUTHAJ TPEPHIBAHUS W HE BBIKIIOYATH CHCTEMY
IPEPHIBAHUI.

B myastunporpammuoit OC 00paboTka mpepbIBaHUN TPOUCXO-
T TI0 chenytomiel cxeme. CymepBU30p MpephIBaHUA MPEXKIIE BCETO
COXpaHseT B IECKPHUIITOPE TEKYIIEH 3a1aui pabodne perucTpsl Mpo-
neccopa, ONpPEACISIONINEe KOHTEKCT MpPEepbIBAEMOTO  BBIUMCIIH-
TeJIBHOTO Tporecca. [lanee oH ompeenser Ty HOAIporpaMMy, KOTo-
pas MOJDKHA BBIMOJNHUTH IEWCTBUSA, CBSI3aHHBIE C OOCITYKWBaHHUEM
HacTosimero (TEKyIIero) 3ampoca Ha npepbiBanue. Hakonen, mepen
TeM KakK TepelaTh YIpaBIeHHE 3TOW MOANPOrpaMMe, CyIepBH30D
MIPEPHIBAaHN yCTaHABIIMBACT HEOOXOMUMBIN PEeKUM 00pabOTKH TIpe-
peiBanus. [loce BHIOIHEHUS TOATIPOrpaMMEI 00pabOTKH MpephiBa-
HUS YIpaBJieHUE BHOBB IepelacTcsi CyNepBU30pY, Ha 3TOT pa3 yxke
Ha TOT MOAYJb, KOTOPBIA 3aHUMAeTCs nucrerdepusanueit 3amad. U
yKe AWCIeTdep 3ajad, B CBOIO OYepelb, B COOTBETCTBUHU C NPHUHS-
THIM PEKUMOM PACTIPEIEICHHsI IPOLIECCOPHOTO BPEMEHH MEXTy BBbI-
MOJTHSOUIUMHUCS TPOIECCAMH BOCCTAHOBUT KOHTEKCT TOH 3ajauH,
JUTI KOTOPO# OyZeT MPUHATO pEIIeHHe O BBIIEIEHUH Ipolieccopa
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(puc. 1.4). Ha pucyHke mokazaHo, 9YTO HEIIOCPEICTBEHHOTO BO3BpaTa
B IPEPBAaHHYIO paHee MporpamMmy IpsMO M3 CaMOM MOANPOrpaMMBbl
00paboTKM TpepbiBaHUS HeT. [l TpSMOro HEmocpeICTBEHHOIO
BO3BpaTa JIOCTaTOYHO aJpPEC BO3BpaTa COXPAaHUTh B CTEKE, UTO H Je-
JlaeT ammaparypa nporeccopa. IIpu 3Tom cTek jerko o0ecreyuBacT
BO3MOXKHOCTh BO3BpaTa B CIly4ae BIIOKCHHBIX IPEPHIBAHUM, IIO-
CKOIIbKY OH BCErJla peajn3yeT AUCUUIUINHY «IOCIESIHUM TpHUIIeT —
TIEPBBIM OOCITY KHIICS.

O0paboTka
NnpepbIBaHU
N Brimonnenue xoja nporpam-
UcnoHsgeMast Mbl 00pabOTKH TIpephIBaHUiL
nporpaMmma CynepBu3op (mporpamma He 3a00TUTCS O
. COXPaHEHUH NIPEPBAHHOTO
npepbIBAaHNH
. mporiecca)
Komana 1 OTKiII0ueHNE NIPpepHIBaHHU,
COXpaHEeHHe KOHTeKCTa IIpe- +
PBaHHOM MPOrpaMMBl, ycTa-
Komariza 2 HOBKa PeXKUMa pabOThI CHC- Hucneryep 3agay
TeMBI IPepBIBaHMI (MacKu- Bbi6op rotoBoit K BbIIIOI-
POBaHUE) HEHUIO 3aJJa4Y¥ Ha OCHOBE
°c NPHUHATOMN JAUCIUILIIMHEL 06-
Omnpezenenue aapeca mpo- CITY)KBaHHUS
IIpepuiBanne rpaMMHOro MoxyJs, obeny-
JKMBAIOILEr0 3alIpoC Ha mpe- BoccraHoBiieHre KOHTEKCTa
pBIBaHME, U NIEpeaaya emy 3a/1a4qy, yCTaHOBKa MPEXHC-
cee
YIIpaBIICHUS TO pexXnMa paboThI CUCTe-
MBI IpepBIBaHUIA U Hiepesa-
Komanga N bep P
4a yIpaBIIeHHs 3TOH 3a/1ade

Puc. 1.4 — O6paboTka mpepbiBanuii mpu y4yactuu cynepsuzopos OC

OmHako eciay OBl KOHTEKCT IPOIECCOB COXPAHSIICS TPOCTO B
CTeKe, Kak 9TO OOBIYHO pealM3yeTcsl anmapaTtypo, a He B OTHCaH-
HBIX BBIIIE IECKPHUIITOPAX 3a/1a4, TO Y Hac He ObLTO OBl BOZMOXKHOCTH
ruOKO TIOIXOAWUTH K BRIOOPY TOH 3amaud, KOTOPOH HYXXHO TepenaThb
MIPOIIECCOp TOCHE 3aBEPIICHUST PaOdOTHI MOAIPOrpaMMbl 00pabOTKH
npepeiBaHus. EcTecTBEHHO, 4TO 3TO TONBKO OO mpuHImn. B
KOHKPETHBIX Mpoleccopax M B KOHKpeTHhIX OC MOTYT CyIIeCcTBO-
BaTh HEKOTOPbIE OTCTYIUIEHUS OT PACCMOTPEHHOHN CXEeMBI W/ JI0-
MOJIHEHMsI K Hell. Hampumep, B COBPEMEHHBIX MPOIECCOpax dYacTo
MMEIOTCS CIIEIUANIbHBIC alllapaTHbIe BOZMOXKHOCTH ISl COXPaHCHHS
KOHTEKCTa MPepBIBaeMOro IpoIiecca HEOCPEACTBEHHO B €T0 JIECK-
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punrope, TO €cTh AECKPUNTOP mpouecca (IO KpaliHEH Mepe, €ro
94acTh) CTAHOBHUTCSA CTPYKTYPOH MaHHBIX, KOTOPYIO MOIIEpPKUBACT
anmapaTtypa.

1.5 Knaccudumkauma onepaumMoHHbIX CUCTEM

OrnepalmoHHbIE CHCTEMBI MOTYT Pa3iHyaThCcsl 0COOEHHOCTSIMU
peanm3aliy BHYTPEHHUX alTOPUTMOB YIIPaBIEHHUS OCHOBHBIMHU pe-
cypcaMu KOMIbIOTEepa (TpoleccopaMy, NaMsAThlo, YCTPOHCTBAMH),
O0COOCHHOCTSMHU HCIOJB3yEMBIX METOJIOB TPOCKTHPOBAHUS, THIIOB
anmapaTHBIX TaTdopM, 00acTel IpUMEHEHUSI 1 MHOTHMH JIPYTH-
MM CBOMCTBaMH.

B 3aBHCHMOCTH OT OCOOEHHOCTEW HCHOJIB3YEMOro alropuTMma
YIIPaBIeHHs MPOLIECCOPOM BBIICISIOT CIEAYIONIUE THITHI OTepal-
OHHBIX cHuCTeM [1]: MHOz03a0aunble u 00HO3A0AUHBIE, MHO2ONOIb-
306amenvcKue u 0OHONOIb306AMENbCKUE; MHOZORPOUECCOPHbIE U
00HORPOYECCOPHBIE CUCHEMbL; CUCIEMbL, ROOOEPIHCUBAIOUUE U He
nooodepicusaouiie pacnapanieiuéaHus Gbl4UCICHUIl 6 PAMKAX
00HO1 3a0auu.

Mopnep:xkka mHorozagauHoctu. [lo yuciy OIHOBpEMEHHO
BBITIONTHAEMBIX 3a1ad OC MOTYT OBITH pa3/eiIeHBI Ha JIBa Ki1acca:

1) oxgnozamaunsie (MS DOS, MSX);

2) muoro3amaunsie (0S/2, UNIX, Windows).

Opnnozagaunbie OC B OCHOBHOM BBINTOJNHSIOT (DYHKIIUIO TIPE-
CTaBIIEHUS MOJIF30BATEII0 BUPTYaTbHONW MAaIINHEI, AeJias 0ojee mpo-
CTBIM W YIOOHBIM HpoLECcC B3aUMOJCHCTBUS MOJIB30BATENSI C KOMITh-
torepom. OmHo3amaudble OC BKIIFOUAIOT CPEACTBA YIPABICHUS TIEpH-
(hepuifHEIME yCTPOHCTBAMH, CPEACTBA YIIpaBIeHUS (dhaiiiaMu, CpecT-
Ba OOILEHHMS C MTOJIB30BATENIEM.

Mmuorozagaunsie OC, KpoMe BBIIIENEPEUUCICHHBIX (YHKIUH,
YIPaBISAIOT pa3JielIeHHeM COBMECTHO HCIIONB3YEMBIX PECYPCOB, Ta-
KHX, KaK TpOLECccop, ONepaTuBHas MaMsTh, (aiiibl U BHEITHHE YCT-
poiicTBa.

Hoanepxka MHOromoJIb30BaTe1bCKOro pexuma. [lo uncmy
OTHOBPEMEHHO DPa0OTAIOIINX MOJIH30BATENEH BBIACISIOT: OIHOIONb-
3oBarenbckue (MS DOS, Windows3.x, panaue Bepcun OS/2); MHO-
rononb3oBaTensckre (UNIX, Windows Ha miardopme NT). ['nmas-
HOE OTJIMYHE MHOTOIIOJIB30BATENbCKIX CHCTEM OT OJHOIOJIh30Ba-
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TEIbCKUX — HAJIMYHME CPEJCTB 3aIIUTHl HHPOPMAINN KaXKIOTO MOIb-
30Bareisi OT HECAHKIMOHUPOBAHHOIO JIOCTYIIA JAPYTHX IMOJb30BaTE-
neit. Crenmyer 3aMeTHTh, YTO HE BCSIKAas MHOTO03aJauyHasl CUCTEMa SIB-
JISIETCST MHOTOIONTE30BATENIHCKOM, M HE BCSKas OXHOIOIB30BATEIh-
ckast OC sBisieTcs 0IHO3aJavHOM.

MuoronpoueccopHasi 00padoTka. OJHUM U3 BaXKHBIX CBOMCTB
OC sBisieTcst OTCYTCTBHE WM HAIMYUE B HEW CPENCTB IMOAEPIKKA
MHOTOITPOIIECCOPHON 00paboTKH. B Hacrosmiee BpeMsl CTAaHOBHTCS
obmenpuHsTeiM BBeAeHne B OC (yHKIMH MOANEpKKH MHOTOIPO-
IIECCOPHON 00pabOTKM MaHHBIX. Takne (GYHKIMA UMEIOTCS B Orepa-
MUOHHBIX cucTeMax Solaris ¢upmer Sun, Open Server KOMIaHHH
Santa Crus Operations, OS/2 ¢upmsr IBM, Windows NT ¢upmsr
Microsoft u NetWare ¢upmsr Novell.

Mmuorormporeccopabie OC MOTYT KIACCH(HUIIMPOBATHCS IO CIIO-
co0y OpraHu3aly BEIYUCIUTEIBHOTO MPOLecca B CUCTEME C MHOTO-
MPOIIECCOPHON apXuTekTypoii: acummerpuunbie OC U cUMMeTpUY-
Hele OC. AcummerpuyHasi OC LEIMKOM BBIIOJNHSETCS TOJBKO Ha
OJTHOM M3 TIPOIIECCOPOB CHCTEMBI, pactpeaesss MPUKIAIHbIE 3a1a91
Mo ocTanbHBIM IporieccopaM. CummerpuyHass OC MOTHOCTHIO Je-
[EHTPATN30BaHaA U HCIIOJIB3YET BECh ITYJI MPOIIECCOPOB, Pa3lIeisist UX
MEXIy CHCTEMHBIMH ¥ IIPUKJIATHBIMHU 3a7a9aMH.

Mmuoro3anaunsie OC moapasfensioTcs Ha TpH THUIA B COOTBET-
CTBUU C UCIIOJIB30BAHHBIMHU TIPU UX pa3paboTke kpurepusmu dhdek-
TUBHOCTH:

- cuctemsl maketHoi 06padoTkm (OC EC),

- cucremsl pazgenenus Bpemenn (UNIX, Windows),

- cucreMsbl peanbHoro BpemeHu (QNX).

CucreMbl MaKeTHOH 00PadOTKM TpeTHA3HAYAINCH IS pele-
HUS 3a]a4 B OCHOBHOM BBIYHCIIMTEILHOI'O XapakTepa, He TpeOyro-
IIUX OBICTPOTO MONYYCHUST PE3yJbTaTOB. | JTaBHOW IIENBIO U KPUTE-
pueM 3(pPEeKTUBHOCTH CHUCTEM IMaKEeTHOW OO0pabOTKH SIBISLIACH Mak-
CHMaJbHasi TPOMYCKHAs CHOCOOHOCTh, TO €CTh PEUICHHE MAaKCH-
MaJIbHOTO YMCIIA 33j]a4 B €UHUILY BpeMeHU. )i JOCTIKEHUS 3TOM
e B CUCTeMax MaKeTHOH 0OpaOOTKH HCIONB3YeTCs Cielyrolnast
cxema (PYHKIIMOHHWPOBAHUS: B Haudaje padOTHl GopMHUPYeETCs MakKeT
3alaHdd, KaKJ0€ 3a/IaHue COACPKUT TpeOOBaHME K CUCTEMHBIM pe-
cypcaMm; W3 TakeTa 3afaHuil (QopMHpyeTcs MYIbTHIPOTpaMMHAas
CMeCh, TO €CTh MHOXECTBO OJHOBPEMEHHO BBIIOIHIEMBIX 3ajad.
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Jis OMHOBPEMEHHOTO BBHITIOIHEHHUSI BHIOMPAIOTCS 3a7add, TPeIbsiB-
JISTIOIIME OTJIUYAIOLIUeCs] TpeOOBaHMsI K pecypcam, Tak uToObl odec-
NeYnBasach cOaTaHCHPOBAaHHAsI 3arpy3Ka BCEX YCTPOWCTB BBIUYUCIIH-
TEJIbHON MAIUHBI; TaK, HANpUMep, B MYJIbTHIIPOTPAMMHON CMECH
KEJIATCIIbHO OAHOBPEMEHHOC NPUCYTCTBUEC BEIYUCIIUTCIIBHBIX 3a4a4 U
3aJay C MHTEHCHBHBIM BBOJOM-BBIBOJOM. TakuM o0Opa3oMm, BBIOOD
HOBOTO 3aJ[aHHs W3 TIAaKeTa 3aJlaHUil 3aBUCHT OT BHYTPEHHEH CHTya-
IINH, CKIIAJBIBAIOIICHCSA B CHCTEME, TO €CTh BEIOMPAETCS «BBITOAHOE
3aganue. CnenoBarensHo, B Takux OC HEBO3MOKHO TapaHTHPOBATh
BEITIOJTHEHHWE TOTO WM WHOTO 33/laHusl B TEUCHHE ONPEeIEHHOTO
repuoia BpeMeHu. B cucTteMax makeTHOW 00pabOTKH TIEPEKITIOUCHIE
Ipoleccopa ¢ BBIIOJIHEHUS OJHOW 3a/1a4d Ha BBIIOJHEHUE IPYroi
MPOUCXOAMT TOJILKO B CIIydyae, €CII akTUBHas 3afjaya cama OTKa3bl-
BaeTCs OT IpOIeccopa, HampuMmep, u3-3a HEOOXOIAMMOCTH BBITION-
HUTH OIEpalUio BBOJA-BbIBOAA. [lo3TOMYy OfHA 3aja4a MOXET Ha-
JIOJITO 3aHATh MPOLIECCOP, YTO JeflacT HEBO3MOKHBIM BBITIONHEHHE
WHTEPAKTUBHBIX 3a7a4d. TakuM 00pa3oM, B3aMMOICHCTBHE TOJIH30Ba-
TeJid C BBIYMCIUTEIBHON MaIIMHOM, HA KOTOPOH YCTaHOBJIEHA CHC-
TeMa MaKeTHOH 00pabOTKH, CBOAUTCSA K TOMY, YTO OH IPUHOCHUT 3a-
JlaHWe, OTHAeT €ro AWCIIETYEePY-OlepaTropy, a IMOCIe BHITTOTHEHHS
BCETo IMaKeTa 33JaHri MoydaeT pe3ynbraT. O4eBHIHO, UYTO TaKOH
MOPSIOK CHIXaeT 3PQPEeKTHBHOCTH PabOTHl MoJb30BaTeNs. B Ha-
CTOsIIIee BpeMs CHCTEMBI MAKETHOW 00pabOTKH MPaKTHUECKH HE MC-
MOJIBE3YIOTCSI.

Cucrtembl pa3jiesieHUs] BpeMEHH IPH3BaHBI UCTIPABUTh OCHOB-
HOW HEJOCTATOK CHUCTEM MaKeTHOH 0OpabOTKU — M30JISALHUIO MOJIB30-
BaTeNA-IIPOrpaMMHUCTa OT TIpoIlecca BBHIMONHEHUS ero 3amad. Kax-
JIOMY TIOJTb30BATEI0 CUCTEMBI Pa3/IelIeHNAs BPEMEHH TPEIOCTABIISET-
csl TEpPMHUHAJ, C KOTOPOTO OH MOXET BECTH JHAaJIOr CO CBOEH Mpo-
rpammoii. Tak Kak B ccTeMax paslesieHHsI BpeMEeHH KaKAoH 3amaue
BBIJIEIISIETCS TOJBKO KBAHT IPOIIECCOPHOTO BPEMEHH, HH O/THA 3aa4a
HE 3aHUMaeT IPOLECCOp HAIO0JT0, U BPeMsi OTBETa OKa3bIBaeTCs MPH-
emsieMbIM. Ecnii KBaHT BBIOpaH JOCTaTOYHO HEOOJBIINM, TO Y BCEX
MOJIb30BaTeNel, OJJHOBPEMEHHO Pa0OTAIONINX HA OJHOW W TOH ke
MaIlliHe, CKIIaJbIBaeTCA BIIEYATICHNE, YTO KAKIBIH M3 HUX €IWHO-
JIMYHO HCIOJIB3YET MalluHY. HCHO, YTO CHUCTEMbI pas3aCICHUSA BpPC-
MEHHU 00JIaJJal0T MEHBIIEH MPOMYCKHON CIIOCOOHOCTBIO, YeM CHCTe-
MBI TIaKeTHOW O0O0pabOTKM, TaKk KaK Ha BBITIOJHEHHE MPUHUMAETCS
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Ka)KIast 3aIlyIleHHas 1oJIb30BaTesieM 3ajada, a He Ta, KOTopasi «BbI-
rogHa» CUCTEME, U, KPpOME TOT0, UMCIOTCA HaKJIaAHbIC PaCXOJbl BbI-
YHUCIUTENILHONW MOIIHOCTH Ha 0ojiee JacToe MepeKIroueHne MpoLec-
copa ¢ 3amadd Ha 3amady. Kpurepumem 3(pQPEKTHBHOCTH CHCTEM C
pas3aciiCHuEM BpPEMCHHU SABJIACTCA HE MaKCUMaJlbHas IIPOITyCKHas
CHOCOOHOCTD, a yI00CTBO 1 3P PEKTHBHOCTH paOOTHI MOJIB30BATEIS.

CucremMbl peajbHOr0 BPEeMEHHM TPHUMEHSIOTCS IS yIpaBiie-
HUS Pa3TUYHBIME TEXHHYECKUMH OOBEKTaMH (CTaHKaMH, CITyTHHKA-
MH, HAYYHBIMH 3KCIICPUMCHTAJIbHBIMU yCTaHOBKaMI/I) WJIN TCEXHOJIO-
THYECKUMU TIPOIIeCCaMH, TAaKUMH, KaK TajbBaHWUYECKas JIMHUS, IIO-
MEHHBII TIporiecc W T.I. Bo Bcex 3THWX cilydasix CYIIECTBYeT Ipe-
JIEBHO JOIyCTUMOE BPEMsl, B TEUCHUE KOTOPOTO JOJDKHA OBITH BHI-
MOJIHEHA Ta WJIM WHAs MPOrpaMMa, YIpaBIsionas 00bEeKTOM, B IIPO-
THBHOM CJIy4ae MOXKET IIPOM30WUTH aBapusi: CIYTHUK BBIH/IET U3 30HEI
BUIAUMOCTH; SKCHCPUMCHTAIBHBIC JAHHLIC, IMOCTYIIAOIKUE C JaTuu-
KOB, OyJIyT MOTEPSHBI; TONIUHA TaIbBAHHYECKOTO TOKPHITUS HE OY-
JIET COOTBETCTBOBAaTH HOpMe. Takum oOpazom, kpurepueM 3hdek-
TUBHOCTH IUII CHUCTEM pPEalbHOTO BPEMEHH SIBIISIETCSI WX CII0CO0-
HOCTB BBIACPKMBATH 3apaHEC 3alaHHBIC MHTCPBAJIbLl BDEMCHU MCXKIY
3aIyCKOM TPOTPaMMBI M TONyYEeHHEM pe3ylbraTa (yHpaBisOIIero
BO3JEMCTBHA). DTO BpeMs Ha3bIBAETCSl BPEMEHEM PEaKIIii CUCTEMEI,
a COOTBETCTBYIOIIIEE CBOWMCTBO CHUCTEMBI — peakmuenocmuio. Jjis
JAHHBIX CHCTEM MYJBTHIIPOIPaMMHAsi CMECh IPEACTaBISACT COOOM
(ukcupoBaHHBI Habop 3apaHee pa3pa0OTaHHBIX MPOTPaMM, a BhI-
00p mporpaMMbI Ha BBITIOJHEHHUE OCYIIECTBISIETCS HCXOJSI U3 TEKYy-
IIEr0 COCTOSHYSI 00BEKTa MM B COOTBETCTBHU C PACIIMCAHUEM ILja-
HOBBIX paboT.

HexoTopslie omnepalinoHHbIE CHCTEMBI MOTYT COBMEIIATh B cede
CBOMCTBA CUCTEM Pa3HBIX TUIIOB, HAIPUMEP, YaCTh 3aJla4 MOXKET BbI-
MOJIHATHCS B PEKUME IMAKETHON 00pabOTKH, a YacTh — B PEKUME pe-
AIBHOTO BPEMEHH WM B PEeXHMME pasJelieHus BpeMeHH. B Takmx
CIy4asXx PeXUM MaKeTHOH 00pabOTKM 4YacTO Ha3bIBAIOT (HOHOBBHIM
PEKUMOM.

Ilo ocHoBHOMY apxutekTypHOMY mNpuHUIUIY OC pa3gensiorcs
Ha MHMKPOsiiepHble ¥ MOHOJIUTHBbIE. B HEKOTOpOH CTEneHu 3TO
paszeneHue ToXe YCIOBHO, OJJHAKO MOYKHO B Ka4eCTBE SIPKOTO MpH-
Mepa MHUKPOSJIEPHON OMNEeparMOHHON CHUCTEMBl MPUBECTH CHCTEMY
peanpHOro BpemeHn QNX, Torma Kak B KadecTBe IpUMepa MOHO-
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mutHOM OC MoxkHO HazBath Windows 9x mimm OC Linux. SAxpo OC
Windows Henb3ss U3MEHHUTb, MOJIB30BATEISIM HEIOCTYIHBI €r0 HC-
XOJIHBIE KOJBI U Y HUX HET MPOrpaMMbl JUisi COOPKU (KOMITHIISIIHH )
3TOTO sAmpa. A BOT B cirydae pabotsl ¢ OC Linux monp30BaTed Mo-
I'YT CaMHu coOpaTh PO, OTBEYAOIICE UX MOTPEOHOCTSAM, BKIIOYHB B
HEro MPOTrpaMMHEIC MOJAYJIH U JIpaiiBepbl, KOTOPBIC IEJIECO00Pa3HO,
MO UX MHEHUIO, BKITIOYUTH KIMEHHO B SPO.

Bonpocbl Ansi camonpoBepKu

1. JaiiTe oOBsSICHCHHE MTOHATHSAM OTICPAIIHOHHON Cpeapl M Olle-
palLMOHHOW CHUCTEMBI.

2. B 4eM oTnuune MexIy MOHATHSAMH Mpoliecca U 3a1auu?

3. H3o0pa3ure quarpamMMmy COCTOSIHHH TTpoIecca, MOSICHUTE BCe
BO3MOJKHBIE MTEPEXO/IBI U3 OJTHOTO COCTOSHUS B JIPYTOE.

4. OObsicHUTE 3HAUCHHS CIEeIYIONNX TepMUHOB: task (3amaua),
process (mporecc), thread (motok, HuTh). Kak oHM Mexmy coboii co-
oTHOCSTCA?

5. [ns dero xaxjasd 3ajada MOJy4daeT COOTBETCTBYIOUIUH Je-
ckpunrop? Kakue 1mois, Kak MpaBHIIO, COMAEPKATCS B INECKPHUIITOPE
mporiecca (3amadm)?

6. OObscHuTe NIOHATHE pecypca. [louemy nmoHsTHE pecypca siB-
JsieTcs OMHUM U3 QyHIaMeHTalbHBIX Ipu paccmorpenun OC? Ka-
KW BUBI ¥ TUIBI PECYPCOB BBI 3HAETE?

7. Kax BBI cunTaere: CKOJIBKO M KaKHX CITMCKOB JIECKPHUIITOPOB
3a7a4 MOKeT ObITh B cucteMe? OT 4ero AOJKHO 3aBHCETh 3TO UHMC-
10?

8. Ilepeuncnure NIUCHIUILIUHBI OOCITYXUBAaHUS TPEPHIBAHUML;
O0BSICHUTE, KaK MOKHO PEaTM30BaTh KAKIAYIO U3 ITHUX AUCLUIUIMH.

9. C xakoi nenpio B OC BBOOHUTCS CIIEIUANIBHBIM CUCTEMHBIN
MOJTyJIb, MHOT/Ia Ha3bIBAEMBIN CYTIEPBU30POM TIPEPhIBAHNN?

10. IIpuBeaute knaccupukanuo OC?
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2. YNPABJEHUE 3AO0AYAMU
2.1 OcHoBHble PyHKLMM yNpaBneHnAa 3agavyamm

Cucrema ynpaBieHHs 3ajjadyamMy OOECICUMBAECT TPOXOXKICHHE
ux 4vepe3 Kommbplorep. OmnepanyoHHas CHCTEMa BBIIOJIHSIET Clie-
IYIOIIIME OCHOBHBIE (PYHKIINH, CBSI3aHHBIE C YIPaBICHUEM 3aJjauaMu:

- CO3/aHUe W yAaJeHHe 3ajad;

- TUTAaHMPOBAHHE MPOILIECCOB M JUCIIETUSPU3AIIHS 3a]1ay;

- CHHXpOHH3aLUs 3aad, 00ecredeHue WX CPEeICTBAMH KOMMY-
HUKAIWH.

Co3nanue u yJaleHue 3ajad OCYIIECTBISIETCS MO COOTBETCT-
BYIOIIMM 3alpocaM OT MOJb30BaTeICH WM OT caMuX 3a/ad. 3ajava
MOJKET MOPOJIUTH HOBYIO 3ajady. Ilpu 3ToM Mex Iy mporeccaMu mo-
SBIISIIOTCS «POJICTBEHHBIE» OTHOMeHUs. [lopoxnaromas 3amada Ha-
3BIBACTCS «IIPEAKOMY», «POJUTEICMY», a IMOPOXKICHHAS — «IOTOM-
KOM», «CBIHOM» HITH «JIouepHel 3amauein». «[Ipemox» MoxeT mpuoc-
TaHOBWTPH WM YIATUTH CBOIO TOYEPHIOKO 33/1ady, TOT/Ia KaK «IOTO-
MOK» H€ MOXXCT YIPaBJIATh «IPECAKOMD).

OCHOBHBIM TIOJXO/IOM K OpPraHW3alli{ TOTO WJIH WHOTO METOJa
yIIpaBJICHHUS TIpolieccaMu, obecreunBaromero 3QGeKTHBHYIO 3a-
TPy3Ky PeCcypcoB WJIH BBIIIOJIHEHHE KaKUX-THOO MHBIX IENeH, SBIIs-
€TCsl OpraHu3aums o4yepeseil mpoueccoB u pecypcoB [2]. OueBua-
HO, YTO Ha paclpelielieHne PECYpPCcOB BIUSIOT KOHKPETHBIE MOTPeO-
HOCTH Te€X 3ajad, KOTOpBIE OJKHBI BBITOJIHATHCA MapalIeNbHO.
JpyruMu cioBaMu, MOXXKHO CTOJKHYTBCS C CUTYaI[MsIMH, KOTAa He-
BO3MOXXHO 3(()EKTUBHO pacHpeAeluTh PECypChl, HCKIIOYHB BO3-
MOYKHOCTb WX TpocTamBaHUs. Hampmmep, BceM BBITIOTHSIOIIMMCS
nporeccaMm Tpedyercsi HEKOTOpOe YCTPOHCTBO € IMOCIEI0BATENHHBIM
noctynoM. Ho OCKONBKY OHO HE MOKET pacHpeAeysiThCsl MEXIY Ma-
paJJIeNbHO BBITOJHSAIONIIMICS TIPOIIECCAaMH, TO TPOIECCH BBIHYX-
JeHbl OyIyT OuYeHb JIONTO JKIaTh cBoed ouepenu. Takum oOpazom,
HEIOCTYMHOCTh OJHOTO PECypca MOXKET MPHUBECTH K TOMY, YTO JUIH-
TENBEHOE BpeMs He OY/IyT UCIIONIL30BATHCS i MHOTHE JIPYTHE PECYPCHI.

Ecnm ke BO3bMeM HaOOp TaKWX MPOIECCOB, KOTOPHIC HE OYIyT
KOHKYPHPOBaTh MEXIy cO0O0 3a HepasJelsieMble pecypchl MpH Ma-
paJIeNbHOM BBITIOJTHEHUH, TO, CKOpee BCETO, MPOIECCH CMOTYT BbI-
MOTHUTHCS ObICTpee (M3-3a OTCYTCTBHSI JIOTIONHHUTENBHBIX OXKHIa-



45

HU), 1a 1 UMEIOLINECS. B CUCTEME PeCypchl OyIyT UCIOIb30BaThCS
oosee 3 dexruBHO. NTak, Bo3HMKAET 3aa4ya IVIAHUPOBAHUS BbI-
YHCJIMTEIBHOr0 Tpouecca, T.. OpraHu3anus OecKOH(IMKTHOTO
BBINOJIHEHNSI MHOXKECTBA IIPOLIECCOB.

3aava MiIaHUPOBAHMS MPOIIECCOB BO3HUKIIA HA 3TAIE CO3/IaHUSA
nepBbix nakeTHbXx OC TpH IaHUPOBAHUH MAKETOB 3aj]a4, KOTOphIe
JOJDKHBI OBITM BBIITOJHSATHCS HAa KOMIIBIOTEPE M ONTHMAIbHO HC-
[0JIb30BaTh €r0 pecypchl. B HacTosIee BpeMs akTyaJbHOCTh 3TOM
3aJa4M He Tak Benuka. Ha mepBhlif miaH y>ke O4YeHb JaBHO BBILILIN
3aaydl AWHAMHUYECKOro (WIM KPaTKOCPOUYHOIO) IUIAHWPOBAHHSA, TO
€CTh TeKyIIero Hambonee 3PQPEKTUBHOTO pacmpeneieHus] Pecypcos,
BO3HHUKAIOLIETO MPAKTHYECKU MPH KaKIAOM coObITHH. Opranuzanus
paboT Mo BBHIMOTHEHUIO 3a/a4 TUHAMUYECKOTO IIAHUPOBAHHSA TTOITY-
Y1Jla Ha3BaHWE JMCIIeTYePH3aLMH.

O4eBHIHO, YTO JOITOCPOYHOE TUIAHWPOBAHUE OCYIIECTBIISIETCS
ropasio pexe, 4yeMm 3ajada TEeKyIIero paclpeneleHnus pecypcoB Me-
XKy YK€ BBIIOJHAIOLIMMUCS NpoleccaMd U norokamu. OCHOBHOE
OTJIMYHME MEXAY JOITOCPOYHBIM M KPATKOCPOUYHBIM IIAHUPOBIIMKA-
MU 3aKJTI0YaeTCs B YaCTOTE 3alycKa: KPaTKOCPOUYHBIH TITaHUPOBIIKK,
HaImpumep, MOxKeT 3amyckarbes Kaxasie 30 unu 100 mc; goarocpou-
HBI — OJMH Pa3 32 HECKOJIBKO MMHYT WJIM 4alle (31e€Chb MHOIO€ 3a-
BHCHUT OT O0IIEH ATUTENFHOCTH PEIICHUS 3aJaHUH TTOJIb30BaTeNeH ).

C noMouIpl0 JOATOCPOYHOTO IUIAHMPOBLIMKA OINpeaessercs,
KaKoil M3 MpPOLIECCOB, HAXOMASAIIMXCA BO BXOJHOH ouepenu, AOJDKECH
OBITH IIepeBeleH B OuYepelb I'OTOBBIX IIPOIECCOB B CIydyae OCBO-
OOXKICHUST PECYPCOB MaMSATH U BHIOMPAIOTCA MPOLECCH U3 BXOAHON
oyepenu C LENbI0 CO3JAaHHS HEOJHOPOIHOW MYJBTHIIPOrPaMMHON
CMeCH. JTO O3HAuYaeT, YTO B OYepeIH IOTOBBIX K BBINOJHEHHIO IIPO-
LIECCOB JOJDKHBI HAaXOMUTHCA (B Pa3sHOM MPOIMOPIMH) KaK MpPOIIECChHI,
OpPHEHTHPOBaHHBIC HAa BBOA/BBIBOJ, TAK U MPOLECCH], OPUEHTUPOBAH-
HBIE Ha IPEMMYILECTBEHHYIO Pa0dOTy C LIEHTPAIbHBIM IIPOLIECCOPOM.

@YHKIHA KPaTKOCPOYHOTO TMJIAHWPOBIIMKA COCTOUT B OIpee-
JICHWW KOHKPETHBIX 3a[1ad M3 HaXOASILIMXCS B OYEPEIH, TOTOBBIX K
BBINOJIHEHNIO, KOTOPbIEC TOJDKHBI OBITH ME€peAaHbl Ha HCHONHEHNe. B
OOJIBIIMHCTBE COBPEMEHHBIX OINECPAlMOHHBIX CHCTEM JOITOCPOYHBIN
TUTAHUPOBILIUK OTCYTCTBYET.
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2.2 MNnaHnpoBaHMe npoueccoB U aucneTvyepusauus
3agav

2.2.1 JIucuMIuiMHbI JUCHeTYePU3 AU

B ocHOBe omnpeznencHUs] TUCHUTUIMHBI IUCTIETYCPH3ALIUH JICKHUT
BBIOOp CTpaTeruu IIaHupoBaHus. CTpaTerusi MIAHUPOBAHHUA OII-
penensier, Kakue MMEHHO IPOILECChl MOTYT OBITh HANpaBIeHBl Ha
BBITIOJTHEHUE JIJISl JOCTHIKCHUS 1I€JICH, TOCTABICHHBIX Tepe JaHHbI-
MU TiporieccamMu. VM3BecTHO OOJIBIIIOE KOJIMYECTBO PAa3IMYHBIX CTpa-
Terwii BBIOOpa TMpoIecca, KOTOPOMY HEOOXOIUMO TMPEOCTaBUThH
mporeccop. Cpenu HUX, peX/Ie BCero, MOXKHO Ha3BaTh CIIEAYIOIIHNE
cTpareru [2]:

- obecrnieueHus] COOTBETCTBHSA IMOPSIKA OKOHYAHHUS BBIUHCIIEC-
HUHN (BBIYMCIUTENHHBIX MPOIECCOB) MOCIENOBATENFHOCTH, B KOTO-
poii OHM OBLIHM MPUHSATHI K UCIIOJHEHHUIO;

- OKaszaHHWe MPEANoUYTeHHs OoJiee KOPOTKUM MPOoIIeccaMm;

- TpeIoCTaBICHHE BCEM IOJb30BaTeNsAM (TIpoleccaM IOJIb30-
BaTeyel) OMHAKOBBIX YCIYT, B TOM YHCJIE U OJMHAKOBOTO BPEMEHHU
OKUIaHUS.

JonrocpodHoe MiaHUpPOBAHHUE 3aKIIOYAETCS B MOAOOpE TaKUX
BBIYMCIIUTEIBHBIX TPOIIECCOB, KOTOPBIE OBl MEHBIIIE BCETO KOHKYPH-
pOBAIH MEXIY COOOM 3a pecypChl BRIYMCIUTENLHON cucTeMbl. Korma
TOBOPSAT O cmpamezuy HAAHUPO8AaHUsl, BCETa UMEIOT B BUILY NOHAMUE
npoyecca, a He TIOHATHE 3a]1a9H, IOCKOJIBKY TPOIIECC MOXKET COCTOSTh
Y3 HECKOJIBKHX TIOTOKOB (3a7ad4).

CrnemyeT OTMETHTB, YTO MPH PACCMOTPEHUU CTPATETUN ILIaHU-
pOBaHMUsA, KaK MPABHUIIO, UMEETCS B BUY KPaTKOCPOYHOE TUIAHUPOBA-
HHe, TO eCTh aucrneTdepusanus (obcmyxuBanue). Korma ropopsr o
Jducnemyepu3ayuu, TO BCEraa B SBHOM MM HESBHOM BHJE HUMEIOT B
BUNY nouamue 3a0ayu (nomoka). Ecmu OC He moanepKuBaeT Mexa-
HU3M TPEIOB, TO MOXKHO 3aMEHSTHh MOHATHE 33/1a4X TOHSITHEM IIpo-
recca.

N3BecTHO GOJBIIOE KOJMYECTBO MPAaBWIT (JIUCIUIUINH) JUCIICTYC-
pH3aluK, B COOTBETCTBHH C KOTOPBIMHU (DOPMHPYETCS CITUCOK (04Yepeb)
TOTOBBIX K BBINOJHEHMIO 33/1a4. Pa3nuyaroT 1Ba OONBIIMX Kilacca JHc-
IUILUIMH AACTICTYSPU3ANUY (IUCIUIUTAH OOCITYKIUBaHUS) — OECIIPUOPH-
TETHbIE U NpUuoputeTHbie. [lpu OGecnpuoOpUTEeTHOM 00CIY:KMBAHUM
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BBIOOpP 3a7ay MPOM3BOAMTCS B HEKOTOPOM 3apaHEe YCTaHOBICHHOM
nopsiike 0e3 yueTa UX OTHOCUTEIBHOW BaKHOCTH M BPEMEHHU 00CITy-
xuBaHus. [Ipu peanuzanyy NMPHOPHUTETHBIX JUCHUIIIHH 00CIYKH-
BaHMs OTIENBHBIM 3ajadaM IPENOCTaBIIETCA MPEUMYIIECTBEHHOE
MpaBo MOMNAacTh B COCTOsHUE HcnoiHeHus. Knaccupukanus nucium-
JIMH TUCTIeTYepr3alliy IpUBeeHa Ha puc. 2.1.

[ JAucOMIIAHBI qUCTIeTYePU3 AN ]

[ IIpuopureTHbie ]

BbecnpuopureTHbie ]
I

( ) 2
JIuneinsle: C ¢duxcupoBaHHBIM C 1MHaMHYeCKUM
— - B IIOps/IKE OUepe/H; TIPUOPUTETOM HIPUOPUTETOM
- CITlyJalHBIH BHIOOP.
\_
s \
) C OTHOCHTENBHBIM
. — )
HPIKIII/I‘IGCIEI/IB. . § TIPHOPHTETOM ) Tpuoprrer
o e e OT BpeMeHH [
- MHOTOHPHOPHTCTHBIHN s A OKUJAHHS
\_ TAKITICCKIH. ) C abCOoMOTHEIM
] MIPUOPUTECTOM .
- IIpuopurer
( ) OT BpeMEHH |~
| | AnanTuBHOE 00CITyKUBAHYS
o0ciyKuBaHue \ ),
\ J

Puc. 2.1 — IucuuIuinHel qucreT4epu3aniu

[IpuopuTteTsl UMEIOT CleAyIOLIe cBoiicTBa [2]:

- TIPUOPUTET, MPUCBOCHHBIN 3aaue, MOXKET SBJSATHCS BEIHYH-
HOH TIOCTOSTHHOM (CTaTUIECKUI TIPUOPHUTET);

- TIPUOPHTET 33/1a4 MOXKET U3MEHSTHCS B TPOILIECCe ee pellie-
HUSA (IMHAMUYECKUH TIPUOPHUTET).

Jucneryepuzanusi ¢ IWHAMUYECKHMHU TIPUOPUTETaMU TpeOyeT
JIOTIOJTHUTENFHBIX PACXO/I0B HA BHIYHCIICHIE 3HAYEHUH IPHOPUTETOB
HCTIOJTHSIOIIMXCSA 3a7a4, T03ToMy Bo MHorux OC peallbHOTO Bpeme-
HU HWCHOJB3YIOTCS METOABI JHCIIETYCPU3AIMN Ha OCHOBE CTaTHYe-
CKUX (TIOCTOSIHHBIX) MPHOPUTETOB. XOTS CIEAYET 3aMETHTbh, YTO IH-
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HaMHUYECKHE IIPHOPUTETHI IO3BOJSIIOT PEald30BaTh TI'ApaHTUH 00-
CITy’)KMBaHUS 3a7ad.

PaccMoTpuM KpaTko OCHOBHBIE, Han0OJIee YacTO UCTIONb3yEMBbIe
AMCUMNJHUHBI JUCHEeTYepPHU3AUUH € HCHNOJIb30BAHMU-
€M CTATHYECKHUX MPUHOPUTETOB.

Camoii nmpocroii B peanusanuu spnsercs aucounianHa FCFS
(first come — first served), cormacHo KOTOpOii 3a1a4u 0OCITYKUBAIOT-
Ccsl B IIOPSIIKE O4epeny, TO ecTh B MOPsAKe UX mosiBieHus. Te 3ana-
YK, KOTOpPbIC OBbLIM 3a0JIOKUPOBAHBI B MPoLecce paboThl (IOMaau B
Kakoe-IM00 M3 COCTOSHUH OKUIAHHs, HalpUMep, W3-3a Oomepaunui
BBOJ1a/BBIBO/IA), IIOCJIE NIEPEX0AA B COCTOSIHUE FOTOBHOCTH CTaBSTCS
B 3Ty Odepenapb Iepei TEMH 3aJadaMiu, KOTOphIE €Ille HE BBIMOJIHA-
nuck. JpyruMu ciioBaMu, o0pa3yrorcs ABe ouepean (puc. 2.2): oaHa
ouepenb oOpa3yercsl U3 HOBBIX 33/1a4, a BTOpasi O4epeab — U3 paHee
BBHITIOJTHSBIINXCS, HO TOMABUIMX B COCTOSIHUE OXKHAaHHWe. Takoi
MOJXOJ TO3BOJISIET pealu30BaTh CTPATETHIO 00CIyXuBaHHA, (op-
MYJHPYEMYIO KaK «I10 BO3MOXXHOCTH 3aKaHUMBATh BBIYHCICHHUS B
HOPSIIKE UX MOSIBJICHUS». JTa AUCLMIIIMHA OOCITYKHBAHUS HE Tpe-
OyeT BHEUIHEro BMEIIATEeNbCTBA B XOJ| BHIYMCICHUH U Tepepacrpe-
JeJICHUs] TPOLIeCCOPHOTr0 BpeMeHH. CyIIecTBYIOMNE TUCLUMIHHBI
JUCHEeTYEepU3alMy POLIECCOB MOTYT OBITh pa3OMTHI Ha J1Ba Kiacca:
BhITECHAIIOINME  (preemptive) W HeBBITECHSWOINHEe  (non-
preemptive). B panee paspaboranubix makeTHeix OC yacto peanu-
30BBIBANIM TapajuIeiIbHOE BBHINOJIHEHUE 3alaHUi 0e3 MpUHYIUTENb-
HOT'O IepepacHpeneieHusl Ipoueccopa Mexay 3agadamu. B 6oib-
mmHCTBe coBpeMeHHBIX OC /7151 MOITHBIX BEIYMCIUTENBHBIX CUCTEM,
a taxke U B OC s 1K, opueHTUpOBaHHBIX HA BHICOKOIIPOU3BOIU-
TenpbHOE BEIMoNHeHWe mpuioxkenuidt (Windows NT, OS/2, Linux),
peann3oBaHa BBITECHSIONIAs MHOI03aJa4HOCTh. MOXKHO CKa3arb,
YTO pacCMOTPEHHAast JUCUUILTUHA OTHOCUTCS K HEBBITECHSIOIINM.

K nocromHcTBaM 3TOM TUCIUIIINHBI JUCTIETYEPU3ALUH, TIPEXKIE
BCET0, MOXXHO OTHECTH IPOCTOTY pPEIM3allMd U MaJble PacXoubl
CUCTEMHBIX pecypcoB Ha (hopmupoBaHue ouepean 3amad. OmgHAKO
3Ta JUCLUUIUIMHA PUBOIUT K TOMY, YTO NPU YBEIMYCHUH 3arpy3Ku
BBIUMCIIMTEIHHON CHCTEMBI PacTeT U CpellHee BpeMs OXKHUIaHHs 00-
CIIy’)KUBaHUS, IPUUEM KOPOTKHE 3aIaHus, TpeOyromme HeOOIbIINX
3aTpaT MAIIMHHOTO BPEMEHH, BBIHYKICHBI OXHIATh CTONBKO XK€,



49

CKOJIKO M TpyJOeMKue 3aaanus. M30exkaTh 3TOro HeAOoCTaTKa Io-
3posrstroT mucruminebel SIN u SRT.

BrinosiHeHHBIE 3a/1aUn

A 4

Mpomeccop [ >

Ouepenp 3a7a4, TOTOBBIX BIOKHpOBaHue
K UCTIOJTHEHHIO

<
l

A

A

Ll ]

Ouepenp HOBBIX 33129

Puc. 2.2 — Tucunnnunst gucneryepusannu FCFS

Jucuuniauna odocay:xkuBanusa SJN (Shortest Job Next) npen-
MoJIaraeT, 4To CJIEeIyOIIUM OyNIeT BBHINONHATHCS KpaTdaiiliee 3aia-
Hue. st ee peanuzanuy He0OX0IUMO, YTOOBI AJIsT KOXKIOTO 3a/IaHUS
ObLTa M3BECTHA OIICHKA B MOTPEOHOCTSIX MAIIMHHOTO BpeMeHHu. He-
ooxomumocTh coobmars OC XapakTepHCTHKH 3aiad, B KOTOPBIX
OIHCHIBAIIUCH OBl TOTPEOHOCTH B pecypcax BBIYHUCIUTEIHHON CHC-
TEMBI, TPUBETA K TOMY, YTO ObUIM pa3paboTaHbl COOTBETCTBYIOIIUE
SI3BIKOBBIE cpeacTBa. OQHUM M3 Hanboyiee W3BECTHHIX OBLI, B YacT-
HOCTH, s13bIK yripaBiieHus 3aganusimu JCL (Job Control Language).
[Tomp30BaTeny BEIHYXIEHBI OBLIM YKa3bIBATh MpEIIOiaracMoe Bpe-
Ml BBITIOJIHEHHS 3a1aHus. [t Toro 4To0Bl OHM HE 310YMOTPEOIIsIIH
BO3MOXKHOCTBIO YKa3aTh 3aBEJIOMO MEHBIIIEE BPEMs BBITOJHEHHS C
LENBIO TTOJyYUTh PE3YJIbTAThl PaHbIIe JPYTHX, BBEJIU IMOJICYET pe-
aNBHBIX TMOTpeOHOCTel. Jlucmeruep 3amay cpaBHHMBAJ 3aKa3aHHOE
BpEeMsl M BpEeMsI BBHITIOJIHEHHSI M B CIIydae NMPEBBIIICHUS yKa3aHHOM
OILIEHKH B JAHHOM pecypce CTaBWII JaHHOE 33/IaHre HE B HAaJyayo, a B
koHer ouepean. B HekoToprix OC B TakuX ciydasx MCIIOJIB30BaNIach
cucreMa mtpados, MPU KOTOPOH B caydae MPEBHIINICHUS 3aKa3aHHO-
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ro MalllMHHOTO BPEMEHU OILIaTa BEIYUCIUTEIBHBIX PECYPCOB OCYIIC-
CTBIIAJIACH YK€ IO IPYTHM PacleHKaM.

Jucuumnnaa obciyxuBanus SJN mpeanonaraer, 4To UMeeTcs
TOJIBKO OJIHA OYepeqb 3aJaHMii, TOTOBBIX K BBHITIOIHEHHWIO. 3a/laHMus,
KOTOpPBIC B MPOIECCE CBOETO UCIIOIHEHUS ObLTH BPEMEHHO 3a0JIOKH-
pOBaHBI (HalpuMep, OXHUAAJIM 3aBEPIICHHs] OINepanuidi  BBO-
J1a/BBIBO/Ia), BHOBH TOMAJA0T B KOHEI[ OYE€PEaU IOTOBBIX K BBITIOJ-
HEHHWIO HapaBHE C BHOBH IOCTYIMAIONUMH. JTO TMPUBOIUT K TOMY,
YTO 3aJ]aHHs, KOTOPBIM TPEeOyeTcss OueHh HEMHOTO BPEMEHH ISl CBO-
€r0 3aBepIIEHUs], BBIHYKICHBI OKUAATH MPOIECCOP HapaBHE C IJIH-
TEJBbHBIMU paboTaMu, YTO HE BCera LeIecoo0pasHo.

Jna yctpaneHust 3TOro HeJOCTaTKa M ObIIa TMPEIOKEeHa HC-
numianHa SRT (Shortest Remaining Time), B cOOTBETCTBUM C KOTO-
poii cienyromuM OyAeT BBHIONHATHCSA 3aflaHue, TpeOyrollee Hau-
MEHBIIIETO BPEMEHH JJIsi CBOETO 3aBEPIIICHUSI.

Tpu BbIIeHa3BaHHBIE AMCHUIUIAHBL OOCTY)KUBAHHS MOTYT HC-
MOJIL30BAThCS ISl MAKETHBIX PEXKUMOB 00pabOTKH, KOTJA JUIS TI0Tb-
30BaTelsl HE SBISETCS 00sI3aTENFHBIM OKUIAAHNE PEAKIIUU CHCTEMBI:
OH TIPOCTO CJAeT CBOE 3aJaHHe W Yepe3 HECKOJIBKO YacOB IOJTy4YaeT
pe3yIbTaThl BRIYMCIICHHA. [{J1sT MHTepaKTUBHBIX K€ BBEIYMCICHUH Ke-
JaTeNbHO, MPEeXKIe BCEro, 00ECIEUNTh MPUEMIIEMOE BPEMsl PEeaKIuH
CHUCTEMBl W PaBEHCTBO B OOCIY)XMBAaHWH, €CIH CUCTEMa SBISETCS
MYJIBTUTEPMUHAIBHOM. ECiN e 3TO 0IHONOIb30BATEIbCKAs CUCTEMA,
HO C BO3MOXKHOCTBIO MYJIBTHITPOTPAMMHON 00pabOTKH, TO JKeIaTelb-
HO, YTOOBI T€ MPOrPaMMBbI, ¢ KOTOPBIMHU IOJIb30BATEIb HEMOCPEICT-
BEHHO paboTaeT B JaHHBI MOMEHT BPEMEHH, NMEIH JTydlliee BpeMs
peakiuu, HeXxenu GoHoBbIe 3ananus. [Ipu 3TOM BO3HHMKAaeT HEOOXO-
JMMOCTbH BBITIOJTHSATh HEKOTOPEIE MPUIIOKEHHS 0€3 HETIOCPEACTBEHHO-
IO y4acTHs IO0JIb30BaTeis (HampuMep, mporpaMma Mony4deHUs dJIeK-
TPOHHOW TIOYTHI, MCIIONB3YIOMAs MOJIEM U KOMMYTHPYEMbIC JTUHUH
JUTS TIepeiay JaHHbIX). TeM He MeHee (DOHOBBIC 3aJjaHHsI TapaHTH-
POBAaHHO JTOJDKHBI MOJIY4aTh HEOOXOIUMYIO UM JIONIO MPOIECCOPHO-
ro BpeMeHu. [y perieHusi moqoOHBIX MPoOIeM UCTIONB3YETCS JHC-
IUILTHHA 00cmykuBaHus, Ha3piBaeMas RR (Round Robin, kpyrosas,
KapycesbHas), ¥ IPUOPUTETHBIE METOBI 00CITYKUBAHUSI.

Jucuuniauna odcayxuBanusa RR npennonaraer, uro xaxnaas
3aja4a MoJIydaeT MPOIEecCOPHOE BpeMs MOPLHSIME (Keanmamu epe-
menu). Tlocne oKOHYaHWS KBAaHTa BPEMEHH ¢ 3a/adya CHUMAETCS C
Mpoleccopa, U MpoLEeCcCOPHOE BpeMs MepeaeTcs Cienyromei 3a1a-
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ye. CHsTas 3ajJa4a CTaBHTCS B KOHEI[ OYEPEIU 3ajad, TOTOBBIX K
BeITIOJTHEHUTO (puc. 2.3). [l onTuManbHON pabOTHl CHCTEMBI HE00-
XOJIMMO TIPaBUJIBHO BBIOPATh 3aKOH, TI0 KOTOPOMY KBaHThI BPEMEHU
BBIJICNISIOTCS 33]]a4aM.

BrinosiHeHHBIE 3a/1aUn

Mpomeccop [ »

Ouepens 3a1a4, TOTOBBIX

K MCIIOJTHEHUIO
HoBrie 3agaun
<
‘ l ‘

Puc. 2.3 — lucunnmunaa o6cmyxuBanust RR

BennunHa kBaHTa BpeMEHHM ¢ BbIOMpaeTcs Kak KOMIIPOMHCC
MEXIy NpPUEMIIEMBIM BpPEMEHEM pPEaKIMH CHCTEMBI Ha 3aIpOChl
MOJIb30BATENCH 1 AOMOJHUTEIBHBIMU PACX0JaMH Ha YacTyI0 CMEHY
KOHTEKCTa 3a/1a4, ¢ TeM YTOOBI UX MPOCTEHIIINE 3alpOChl HE BbI3bI-
BaIM [UINTENBHOrO OXuaaHus. O4eBHIHO, YTO NPH NPEPHIBAHUIX
OC BBIHYXJEHA COXPAHATH JOCTATOYHO 0OJBIION 00BeM HH(pOpMa-
UM O TEKylleM (IpepblBaéMOM) IIpOLECCe, CTaBUTh IECKPUITOP
CHATOW 3aJayMl B OdYepelb, 3arpy’kaTh KOHTEKCT 3aJadd, KoTopas
Teneps OyIeT BBINOJHATHCS, MOCKOIBKY €€ JECKpUNTOp ObUI mep-
BBIM B O4Yepey TOTOBBIX K MCIIONHEHHUI0. Eciii Benn4nHa g BeNvKa,
TO IIPY YBEIMYCHHUU OYEpeId FOTOBBIX K BBHINOJIHEHUIO 337ay peak-
1 cucTeMsbl Oyner ocnabneHa. Eciu ke BenmunHa g Mana, TO OT-
HOCUTETIbHASL JOJSI OTIOJHUTENBHBIX PACXOJ0B HA MEPEKITIOYCHHUS
MeX]ly UCTIOIHSIOIMMUCS 3aJadaMi CTaHeT OOJIBIION U 3TO YXYA-
LINT TPOM3BOAMUTENBHOCTh cucTeMbl. B Hekotopsix OC ecTh BO3-
MOJKHOCTb YKa3bIBaTh B IBHOM BHJIE€ BEJTUUMHY ¢ JHOO JHMAIa3oH ee
BO3MOXKHBIX 3HAUYE€HHUH, MOCKOJIBKY CHUCTeMa OyAeT CTapaThCsl BbI-
O6upaTh ONTUMaJIbHOE 3HAUEHUE CaMa.

Hucnunnunaa nucneryepuzanun RR — ongna u3 cambix pacmpo-
CTpaHEHHBIX IUCHUUIUIMH 00CiyXuBaHusA. OgHaKo OBIBAIOT CHUTya-
un, korga OC He moAnepKUBaeT B SBHOM BHIE AUCLMIUIMHY Kapy-
cenbHOI nucneryepuzanuu. Hampumep, B HekoTopsix OC peanbHO-
rO BpPEMEHU HCIONB3YeTCsl OHCIeTdep 3aAady, padoTalolMid Mo
HIPUHIMIIAM a0COJIOTHBIX HPHUOPUTETOB (IIPOLIECCOP IPEAOCTABIIA-
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eTCs 3a/1aue ¢ MAaKCUMAaJIbHBIM MPUOPUTETOM, a MPU PABEHCTBE MpHU-
OpUTETOB OH NEUCTBYET IO MPUHIUITY odepemHocTH) [9]. Apyrumu
CJIOBaMHM, CHSITHh 3a7]a4y C BBIMIOJIHEHUS MOXET TOJIKO IOSIBIICHUE
3amayu ¢ O6osee BBICOKUM MpHOpUTETOM. [loaTOMY eciu Hy»XHO Op-
TraHW30BaTh OOCIY)XMBaHUE 3a]la4 TaKUM O0pa3oM, 4TOOBI BCE OHU
TTOJTyJaJId TIPOIIECCOPHOE BPEMsS PaBHOMEPHO W PABHOIMPABHO, TO
CHUCTEMHBIM ONEPaTOpP MOXKET CaM OPraHMU30BaThb ATy MUCHUIUIMHY.
JLJIst 9TOTO AOCTATOYHO BCEM IIOJB30BATEILCKHM 3a7adaM IPHCBO-
WUTh OJIMHAKOBBIC MPUOPUTETHI M CO3[aTh OJHY BBICOKOIPHOPHUTET-
HYIO 3amaqy, KOTopas He IpexycMaTpUBacT HUKAKUX ICHCTBUH 1O
€c BBITIOJHCHHUIO, HO KOTOpasi, TeM HE MeHee, OyJeT Mo TanMmepy
yepe3 yKa3aHHBIC WHTEPBAJIBI BPEMEHH IIAHUPOBATHCS HA BBITOJ-
HeHue. JTa 3ajaya CHUMET C BBIIOJHEHUS TEKyIee MPHUIIOKECHHE,
OHO OYJIIET TIOCTABJIEHO B KOHEI] OYePEeIr, M MOCKOIBKY TOH BBICO-
KOIIPUOPUTETHOM 3a7aue Ha CaMOM Jelie HUYero JejaTh He HaJo, TO
OHA TYT € OCBOOOIUT MPOIIECCOP U U3 OYEPEeIH TOTOBHOCTH OYIIET
B3ATa cleAyrouas 3azada. B cBoel mpocTeillieil peanu3anuu AuC-
IUIUIMHA KapyCeNbHOM IUCIeTYepHU3aluy MpeaoaraeT, 4To Bce
3a/1a4yd UMEIOT OJMHAKOBBIA PHOPHUTET. Eciu jke Heo0X0uMO BBe-
CTH MEXaHHU3M MPHOPUTETHOTO OOCTY>KUBaHHs, TO ATO, KaK IpaBH-
710, JIEJTaeTCs 3a CUET OpraHU3aluyd HECKONBKUX ouepeneii. [Ipormec-
copHOe BpeMmsi OyIeT IPeOCTaBISThCS B IIEPBYIO OUepeb TEM 3a1a-
yaM, KOTOphIE CTOAT B MpPHUBWICTHPOBaHHOW odepemu. Ecimm oHa
IycTa, TO AUCIETYEp 3a7ad HAYHET MPOCMATPHUBATh OCTAILHBIC OYe-
penu. IMEHHO 1O TaKOMY alTOPUTMY JCHCTBYET MUCIIETIEP 337ad B
orepaoHHbIX cucremax OS/2 m Windows NT.

Jducneryepu3anus 3aJa4 ¢ MCNOJb30BaAHUEM
AMHAMHUYECKHUX MPUOPUTETOB

[Tpy BBIMOJHEHUH MPOTPaMM, PeaIu3yIOLIMX Kakue-Inbo 3ama-
9Y KOHTPOJIS U YIIPABJICHUS, YTO XapaKTEpHO, IPEXIe BCEro, Ui
CHCTEM pEaIbHOTO BPEMEHH, MOXKET CIYUUThCA TaKasl CUTyaIus, Ko-
IZla OJJHA WJIM HECKOJIBKO 3a7a4 He MOTYT OBbITh pealn30BaHbl (pere-
HBI) B T€UEHHE AJIUTEIBHOTO IIPOMEKYTKA BPEMEHHU M3-3a BO3POCIIEH
Harpy3Kky B BBIUMCIHTENBHOH cucteme. [loTepu, cBA3aHHbIE C HEBBI-
MOJTHEHUEM TaKUX 3a/a4, MOTYT OKa3aTbCs OOJbLIE, YeM IOTEPH OT
HEBBINIOJHEHUsI TPOrpaMM c 0oJiee BBICOKUM mpuoputeroM. [lpu
3TOM OKa3bIBAaETCs IIeJecO00pa3sHBIM BPEMEHHO M3MEHUTH NMPHOPH-
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TeT «aBapUUHBIX» 3alad, VIl KOTOPBIX MCTEKAET OTIIYLICHHOE LI
HUX BpeMs 00paboTku. [Tocine BBIMOTHEHUS 3THX 3a7ad UX MPUOPH-
TeT BoccTaHaBnuBaeTcs. [loaromy moutu B mo6oit OC peanabHOTO
BPEMEHH UMEIOTCS CPEICTBA /I U3MEHEHHsI IPHOPUTETA IIPOTPAMM.
Ectp Takue cpencrBa u Bo mMHOrux OC, KOTOpble HE OTHOCATCH K
knaccy OC peanbHOro BpeMeHH. BBeneHrne MexaHM3MOB JUHAMUYE-
CKOT'O M3MEHEHHUS! IPUOPHUTETOB IMO3BOJISIET peai30BaTh Oosiee ObI-
CTPYIO PEaKIUI0 CHUCTEMBl Ha KOPOTKHE 3aIpoChl IOJb30BATENCH,
YTO OYeHb BAXXHO MPU MHTEPAKTHUBHON paboTe, HO MPH 3TOM TapaH-
TUPOBATh BBIIIOJHEHHUE JIFOOBIX 3aIPOCOB.

PaccMmoTpuM, Hampumep, Kak peajd30BaH MEXaHW3M IMHAMHU-
gyeckux npuopureroB B OC UNIX, koTopas, Kak H3BECTHO, HE OTHO-
cutca k OC peanpHOro BpeMeHu. Ilpuopurer mnpouecca BbI-
quciseTcs: ciaenyrmuM oopasom [10]. Bo-niepBbiX, B BBIMHCICHUU
Y4acTBYIOT 3HAYCHUS JIBYX TOJIEH JIECKPUTITOpA Tpoliecca — p_nice u
p_cpu. IlepBoe u3 HUX Ha3HAYaeTCs MONB30BATEIEM SIBHO WIH (HOp-
MHUPYETCSl 110 YMOJYAHHIO C MOMOIIBIO CHCTEMBI MPOTPaMMHUPOBa-
Hus. Bropoe none dopmupyercsa aucneryepoM 3aaad (IUIAHUPOBIIH-
KOM pa3fiefieHHs] BPEMEHH) M Ha3bIBaeTCsd CHCTEMHOW COCTaBIISIIO-
el WK TEeKYLUIUM IPUOPUTETOM. JIpyruMu cioBaMu, KaXXIbli Ipo-
Lecc UMeeT J(Ba aTpulyTa MPUOPHUTETA, C YYETOM KOTOPOro M pac-
Mpesiensercs MeXAy HCIONHSAIONMMUCS 3aJadaMy IPOLECCOPHOE
BpeMs: TeKYIIHil IPUOPUTET, HA OCHOBAHUU KOTOPOTO MPOUCXOAUT
IUTaHUPOBAHUE, U 3aKa3aHHBI OTHOCHTEJIbHBIH NMpuopurter (nice
number WM nice).

Cxema HyMepauuu (YUCIOBBIX 3HaYEHHMH) TEKYIIUX NMPHOPHUTE-
TOB pasznuyHa Ui pazinyHbix Bepcuit UNIX. Hanpumep, Oonee BbI-
COKOMY 3HAQUCHMIO TEKYIIEro NPHUOPUTETa MOXET COOTBETCTBOBATH
OoJiee HU3KUI QaKTUYECKUH MPUOPHUTET TUIaHUpOBaHUs. Pa3neneHue
MEXJy NPUOPUTETAMH peXHMMa siipa M 3aJauyd TaKKe 3aBHCUT OT
Bepcuu OC. PaccMoTpuM 9acTHBIN CiIydai, KOTa TeKYIIHi IpHOpH-
TET mpoliecca Bapbupyercs B Auanasone ot 0 (HU3KU MPHOPUTET) 10
127 (maumBbictumii mpuopureT). IIpoliecchl, BBIMONHSIOMUECS B pe-
XKHUME 3a/1a4d, UMEIOT 0oJiee HU3KUN NMPHOPUTET, YeM B PEXXUME s1-
pa. Jns pexuma 3amauu NpUOPUTET MEHsieTcss B Auamnazone 0—65,
I pexxumMa siapa — 66 —95 (cucremuslit auamnasoH). [poreccsr, mpu-
OpUTETHl KOTOPBIX JIEKAT B IuarnazoHe 96 —127, aBisioTcs mporec-
caMu ¢ (UKCHPOBaHHBIM NPHOPUTETOM, HE M3MEHSAEMBIM OIepaIy-
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OHHOM CUCTEMOM, M MpeIHa3HAYEHbl ISl MOJIJAEPKKUA MPUIIOKEHUH
pEaIbHOTO BPEMEHH.

[Mpoueccy, oxxunaromeMy HEAOCTYITHOTO B JaHHBIH MOMEHT pe-
cypca, cHCTeMa OTpejeNseT 3HaUeHHe NMPUOPHUTETa CHA, BBIOHMpae-
MOC€ AApOM U3 Aualia3oHa CUCTEMHBIX NPHUOPUTETOB U CBA3aHHOC C
coObITHeM’, BBI3BABIIMM 3TO COCTosHMe. Korma mpomecc mpo-
OyXmaeTcsi, AP0 YCTaHABIMBAET 3HAYCHHE TEKYIIETO MPUOPUTETa
Mporecca paBHBIM HPUOPUTETY CHA. [IOCKOIBKY TPHOPUTET TaKOTO
npolecca HaXOAUTCST B CUCTEMHOM JMaria3oHe W BBINIC, YeM TpH-
OpUTET peXHMa 3a/layd, BEPOSITHOCTh IMPEAOCTABICHUS MPOIECCY
BBIYMCIIMTEIBHBIX PECYpCOB BeChMa BelMKa. Tako#l MOIXoJ MmO3BO-
JIA€T, B 4aCTHOCTH, 6LICTpO 3aBCPIIUTH CUCTEMHBII BBI30OB, BBIIIOJI-
HEHHE KOTOpPOTO, B CBOIO OYepEb, MOKET OJIOKMPOBATh HEKOTOPHIE
CUCTEMHBIE PECYPCHI.

[Moce 3aBepiIeHHsT CUCTEMHOTO BBI30BA Tepe]l BO3BpAIICHHUEM
B PEXKHM 33/Ia4¥ PO BOCCTAHABIUBACT IPUOPUTET PEKUMA 3a/1a4H,
COXpaHEHHBIH TIepe]] BHITOTHEHHEM CUCTEMHOTO BBI30Ba. ITO MOXKET
MPUBECTH K TMOHIKEHUIO MPHOPHUTETA, YTO, B CBOIO OYepenb, BHI3O-
BET MEPEKIFOUYCHIE KOHTEKCTA.

Texymuii MPUOPHUTET MpoIiecca B PeKUME 3a1aqd P_priuser 3a-
BHCHUT OT 3HAYEHUS nice number W CTETEHH HMCIIOIb30BAHUS BBIYHC-
JUTETBHBIX PECYPCOB P_CpUL:

p_priuser = a*p_nice — b*p_cpu.

3amava TUTAHUPOBIIMKA pa3/elieHrss BpEMEHH COCTOUT B CIpa-
BEJUITMBOM paclpeAesIieHNH BBIYUCIUTEIBHOTO pecypca MeXIy KOH-
KypHUPYIOIIUMHU Tporeccamu. [Jis MPUHATHS PENICHUS O BHIOOpE
CJIEIYIOIIETO 3aIyCKaeMOro IMpoliecca IIaHUPOBITUKY HEOO0XOanMa
nHpopMaIis 00 HCIOIB30BAHMH IIPOIECCOpa. DTa COCTABIIAIOIIAS
MpUOpUTETa YMEHBIAETCSI 00paboTYNKOM MpephIBaHUM TaiiMepa 1o
KOKIOMY «TUKY» Talimepa. Takum o0Opa3oM, moka IpoIecc BBITOJ-
HSETCS B pPEXHMME 3aJadd, ero TeKyIIUHA MPHOPHUTET JIMHEHHO
YMEHBIIIAETCS.

Kaxnayro cekyHAy sIpo MEepPEeCYUTHIBACT TEKYIIUE MPHOPUTETHI
TOTOBBIX K 3aIyCKy MPOIIECCOB, IPHOPUTETH KOTOPHIX MEHBIIE He-

2
3/1ech MOXKHO CKa3aTh, YTO MPOIECC MTOCTPOCHUS OIEPAIMOHHBIX CHC-
TEM HUCIIOJb3YEeT COOBITUIHOE MPOrPaMMHUPOBAHKE, TO €CTh OPUEHTHPOBAH-
HO€ Ha COOBITHSL.



55

KOTOPOTO IIOPOTOBOTO 3HAa4YeHUs (B HAIlEM IpUMeEpe 3Ta BEIMYUHA
paBHa 65), MOCIIEIOBATEIIFHO YBEIMUMBAS UX. DTO OCYIIECTBISAETCS
3a CYeT TOTO, YTO SIAPO MOCIIEAOBATEIbHO YMEHBIIAET OTPHULIATEIIb-
HYI0 KOMIIOHEHTY BpPEMEHHU MCIOJb30BaHMUs mpoueccopa. Kak pe-
3yJBTAT, OTH ACHCTBHS MPHUBOIST K MEPEMEIICHUIO TPOLIECCOB B 00-
Jiee TIPUOPUTETHBIE OYepead W MOBHILAIOT BEPOSITHOCTh HUX MOCIIe-
IYIOLIETO 3aIycKa.

Bo3MOXXHO HCIIONB30BaHUE CICAYIOMEH (OPMYIBI: p _cpu =
p_cpu/2.

OTO MpaBWJIO BBISBIAET HEAOCTATOK JAHHON AWLUIUIMHBI AWC-
HeT4epru3alii — HUBEJIUPOBAHUE NIPUOPUTETOB IPH IOBBILICHUU 3a-
Tpy3KH cucTeMbl. [IpoMcXoanuT 3TO MOTOMY, UTO B TaKOM Cllydae Ka-
KIBI MPOLIECC TOTYyYaeT HE3HAYNTENbHBI 00beM BBIYHCIUTENBHBIX
pecypcoB H, CIeIoBaTeNbHO, UMEET Malyl0 COCTaBISIOLIYIO P_Cpu,
KOTOpas erie 0ojiee YMEHBIIACTCS BCIISACTBHUE IepecyeTa BETMIHHBI
p_cpu. B pe3ynbpTaTe cTeneHp UCIIONB30BaHUS MpoLieccopa mnepecra-
€T OKa3blBaTh 3aMETHOE BIHMSHUE Ha MPHOPUTET, U HU3KOIPUOPH-
TETHbIE IPOLECCH! (TO €CTh MPOLECCHl C BBICOKMM 3HAUY€HHEM nice
number) MPaKTHYECKUA «OTIYYAIOTCS» OT BBIYUCIUTEIBHBIX PECyp-
coB cucteMsl. B HekoTopsIx Bepcusax OC UNIX mis nepecdera 3Ha-
YeHus p_Cpu Hcmoup3yercs apyras ¢opmymna: p cpu =
=p_cpu*(2*load)/(2*load+l).

3nece mapameTp load paBeH cpeaHeMy 4YHCITy MPOLECCOB, HAXO-
IOUBIIMXCSL B OYEPEIW Ha BBIIOJIHEHHE 33 MOCICIAHIOI CEKYHIY, H
XapaKkTepU3yeT CPEIHIOI0 3arpy3Ky CHCTEMbI 3a 3TOT IEpHOJ BpeMe-
HU. Takoil anropuT™ MO3BOJISIET YACTUYHO W30aBUTHCS OT HEAOCTAT-
Ka IUIaHMpOBaHMA 1O (opMmyne p_cpu = p_cpu/2, TIOCKOJIBKY IpH
3HAUUTENBHOH 3arpy3Ke CHCTEMbl YMEHBIIEHUE P_CpU IIPH IIepecueTe
OyJeT MPOUCXOUTh MeJlICHHEE.

OnwucaHHbIe ATOPUTMBI TUTAHUPOBAHUS MO3BOJISIOT YUECTh UH-
Tepechl HU3KONIPHOPUTETHBIX NIPOLIECCOB, TAK KaK B PE3yJIbTaTe AJIH-
TEJIHHOTO OXKUJAHUS O4YepeIy Ha 3aIllyCK MPUOPHUTET TaKUX IMpOILec-
COB YBEIMYUBACTCS, COOTBETCTBEHHO YBEJINYMBACTCS U BEPOSITHOCTh
3amycka. OTU aJrOPUTMBI Takke oOecreunBaroT Oojiee BEPOSTHBIN
BBIOOP MJIAHMPOBIIMKOM HHTEPAKTHUBHBIX IIPOLECCOB II0 OTHOLIE-
HUIO K BBIUYMCIUTENHHBIM ((OHOBBIM). Takue 3ajauM, KaKk KOMaH-
HBI MHTEPIPETaTOp WM PEeNakTop, OOJNBIIYIO YacTh BPEMEHU IPO-
BOIAT B OKHAAHUM BBOJAA, UMEs, TAKUM OOpa3oM, BBICOKHH IpH-
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oputeT (mpuopuTeT cHa). [Ipy HACTYIUIEHHH OKMIIAEMOTO COOBITHS
(HampumMep, MOJIb30BaTENb OCYIIECTBII BBOJ AAHHBIX) UM Cpa3y Ke
MPEIOCTABIISIOTCS BEIYUCIUTENBHBIE pecypchl. @OHOBBIC MPOLECCHI,
MOTPEOAIONINE 3HAYUTEIBHBIE PECYPCHI MPOIIECCOpa, UMEIOT BBICO-
KYIO COCTaBIISIIONIYIO P_CpU H, KaK CJICICTBHE, MCHEE BBICOKHIA MPH-
OpHTET.

AHanornyHble MeXaHU3Mbl UMeloT MecTo U B Takux OC, kak
0S/2 wmu Windows NT [2]. IIpaBna, anropuTMbl U3MEHEHHUS TIPH-
opuTeTa 33Ja4 B 3TUX cucTemax uHble. Hanpumep, B Windows NT
KOKIBIH MOTOK (Tpex) mMeeT O0a30BBIA YPOBEHb NPUOPHUTETA, KO-
TOPBIHA JIGKHUT B AWANla30He OT IBYX YPOBHEH HIDKe 0a30BOTO IMpH-
OpHTETa Mpoliecca, ero MopoAUBIIero. ba3zoBbli MPHOPUTET MpoIec-
ca OmpeJesieT, CKOJIb CUIBHO MOTYT pa3iuyaThCsl MPHOPUTETHI MO-
TOKOB TIpoIlecca ¥ KaKk OHM COOTHOCSITCS C NMPHOPUTETAMH ITOTOKOB
npyrux mpoueccos. IToTok HacnenyeT 3TOT 0a30BBIA HMPUOPUTET U
MOYKET MU3MEHSTh €r0 TaK, YTOOBI OH CTal HEMHOTO OOJblIe WU He-
MHOTO MeHbIlle. B pesynbrate hopMupyeTcs MPHOPHUTET ILIAaHUPO-
BaHUS, C KOTOPBIM ITOTOK M HAYMHAET UCIOMHATHCS. B mporecce wc-
MOJTHEHUS IOTOKA €r0 PUOPHUTET MOXKET OTKIIOHATHCS OT 6a30BOTO.

Jnsa ompeneneHus MOpsiiKa BBIMOJHEHUS MOTOKOB IUCIIETYED
WCTIONIB3yeT CUCTEMY MPHOPUTETOB, HAPAaBIIAsA HA BBHIIIOJHEHHE I10-
TOKHU C BBICOKMM INPHUOPHUTETOM pPAaHBbLIIC IMOTOKOB C HU3KUMMU IIPU-
opuretamu. Cucrema NpeKpaniaeT HCIOIHEHHUE WIH 6blIMeCHAEHm
(preempts) TEKyIIHil TOTOK, €CIIM CTAHOBUTCSI TOTOBOM K BBITIOJHE-
HUIO JIpyras 3amada (TOTOK) ¢ 6ojee BRICOKMM mpuoputeToM. Kax-
JOMY YPOBHIO NPHOPUTETa COOTBETCTBYET OIpPEICICHHAS OYepe.b.
Windows NT monnep:kuBaer 32 ypoBHs npuoputeToB. [loToku ne-
JIATCS HA [IBA KJIACCA: PeaibHO20 8PEMEHU U HEPEMEHHO20 NPUOPU-
mema. 110TOKM peantbHOTO BPEMEHHU, UMEIOIINE MPUOPUTETHI OT 16
10 31 — 3TO BBICOKONPHOPUTETHBIE MOTOKH, WCIONB3YyeMBIE MpPO-
rpaMMaM#l C KPUTHYECKHM BPEMEHEM BBIMOIHEHHS, TO €CTh Tpe-
OyIoIlMe HEMEJICHHOIO BHHMMAHUS CHCTEMbI ([0 TEPMHHOJIOTHU
Microsoft).

Hucnerdep 3agad mpocMaTpuBaeT Odepend, HauyuHas ¢ caMou
npuoputeTHOU. [lpn 3TOM, ecim ouepens mycras, T.e. HET TOTOBBIX K
BBHITIOJTHEHUIO 33]]a4 C TaKHM MPHOPUTETOM, OCYILECTBIISIETCS Tepe-
X0J K crnenyromed odepenu. CrenoBaTenbHO, €CIM €CTh 3a/ayH,
TpeOyIoIHe MPOIECCOpP HEMENJICHHO, OHU OYIYT OOCITY>KEHBI B TIep-
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ByI0 ouepenb. Iyl COOCTBEHHO CHCTEMHBIX MOAYJeH, (GYHKIMOHU-
PYIOLIMX B CTaTyce 3aj1ad, 3ape3epBUpoBaHa ouepeb ¢ HomepoM 0.

BonbIIMHCTBO MOTOKOB B CHCTEME OTHOCSTCA K Kiaccy Iepe-
MEHHOTO TIPUOPHUTETA C YPOBHIMHU MPHOPUTETA (HOMEPOM OYEPEIIH)
ot 1 go 15. D1H odepean UCHOIB3YIOTCA MOTOKAMHU C TIEPEMEHHBIM
npuoputeroM (variable priority), Tak Kak JucreTdep 3aAad KOppeK-
TUPYET WX TPUOPUTETHI TI0 MEPE BBIMOJHEHHUS 3a/a4 JUIs ONTHMH3a-
UM OTKIIMKA CUCTEMBI. JlyicrieTuep MPUOCTAHABINBACT UCIIOIHEHHE
TEKyIero TMOTOKa IOCIe TOro, Kak TOT M3PACXOIyeT CBOW KBaHT
BpeMeHH. [Ipu 5TOM eclii pepBaHHbIN TPe SBISETCA MOTOKOM Iie-
PEMEHHOTO TIPUOPHUTETA, TO JUCIETYEp 3a1ad MOHWKAET ero Mpu-
OpHTET Ha eIMHUILY U IIepeMeIacT B APYTyto ouepenb. Takum obOpa-
30M, MIPUOPHUTET MOTOKA, BBIMOJIHSIONIETO MHOTO BBIYUCIICHUH, IMO-
CTETICHHO MOHMXAaeTcs (0 3Ha4YeHUs ero 6a3oBoro mpuopureta). C
Jpyroil CTOPOHBI, ITUCIIETYEP MOBBIMIACT MPUOPHUTET MOTOKA TOCIHE
0CBOOOX/ICHUS 3a7auu (MIOTOKA) U3 COCTOSIHUS OxujaHus. OOBIYHO
N00aBKa K MPUOPHUTETY MOTOKA OMPEACIACTCS KOJOM UCIONHUTEb-
HOU cHcTeMbl, Haxosamumes BHe sapa OC, oHAKO BEIHYMHA 3TOU
NO0ABKU 3aBUCHT OT THIIA COOBITHS, KOTOPOTO OXHJAN 3a0JOKHPO-
BaHHBIN Tpea. Tak, HampuMmep, MOTOK, OXHUIABIIUI BBOJIA OUCPE/-
HOTO 0aiiTa ¢ KJIaBHATYPHI, MOJyYaeT OOJBIIYIO TOOAaBKY K 3HAYe-
HUIO CBOETO MPHOPUTETA, YEM IPOILecC BBOJA/BBIBOA, paObOTaBIIHNIA
C IUCKOBBIM HakonuteneM. OJHako B JIFOOOM Cily4yae 3HAuCHUE
MPUOPHUTETA HE MOXKET TOCTHUTHYTH 16.

2.2.2 AJroputMbl JMcHeTYepH3al UM

Jucneruepuzanus 0e3 mepepacnpeie]icHUus] MPOIeCCOPHOTO
BPEMEHHU, TO €CThb HEBBITECHSIIOIIAsi MHOTr03aJa4yHOCTh (Non-
preemptive multitasking) — 3TO Takol crmoOco0 AMCIETYCPU3AIUU
MPOIIECCOB, MPHU KOTOPOM aKTHBHBIH MPOIECC BBIMONHACTCS IO TEX
Mop, MOKa OH CaM, YTO HAa3bIBACTCS «0 COOCTBCHHON MHUIIMATHUBEY,
HE OTIACT yTNpaBJICHUE IUCIETYepy 3aad JUis BbIOOpa U3 OYepeau
JPYroro, TOTOBOTO K BBIMOJHEHHUIO Mpolecca Wian Tpeaa. Jlucuum-
muabl oocmyxkuBanuss FCFS, SIN, SRT oTHOCATCS K HEBBITCCHSIO-
TIIHM.

JlucnieTuepuszaiyiss ¢ MepepacrpeesieHHeM MPOIECCOPHOTO
BpPEMEHM MEXJy 3a7a4aMHd, TO €CTh BBITECHSIIONIAas MHOI03a]a4-
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HOCTh (preemptive multitasking) — 3To Tako#t cmoco0, IpHu KOTOPOM
pelIeHre 0 MEePEeKIF0YSHNH TPOIIeCCopa € BBIMOJHEHHUS OJHOTO IPO-
1ecca Ha BRIIOJHEHHE APYTOro Mpolecca NPUHUMAETCS JUCIETYePOM
3a/a4, a He caMoi akTWBHOM 3amaucii [2]. [Ipu BBITeCHSIOMEH MHO-
ro3aJaqHOCTH MEXaHW3M JHCTIEeTYepPU3aMH 3a/1a4 LETUKOM Ccocpe-
JOTOYEH B ONEPAMOHHON CHCTEME, M MPOrPaMMHUCT MOXKET MUCATh
CBOE€ TIPUIIOKEHHE, HE 32a00TsICh O TOM, KaK OHO OyJIeT BBHITIOIHATHCS
MapajulelIbHO C APYTUME 3afadamu. [lpu 3Tom omepammoHHast cuc-
TEMa BBIMOJHACT CICAYIONIUC ®YHKHHHZ OnpeaCIACT MOMCHT CHATUSA
C BBITIOJIHEHUS TEKYIIEH 3a/1a4uM, COXpPaHseT €€ KOHTEKCT B IECKPHII-
TOpe 3a/la4d, BEIOMpAET M3 OYepequ TOTOBBIX 33/1ad CIEAYIONIYI0 U
3allyCKaeT €€ Ha BBHINOJHEHHE, MPEIBApUTENIBHO 3arpy3uB €€ KOH-
tekcT. Aucnunnuaa RR u MHOTHE npyrue, mocTpoeHHBIE Ha ee oc-
HOBE, OTHOCSITCSI K BHITECHSIFOIIIVM.

[Ipy HeBbITECHSIOIIEH MHOT033JaYHOCTH MEXAHU3M paclpese-
JIEHUSl MPOIIECCOPHOTO BPEMEHM paclpelelieH MEXKAYy CHCTEMOH U
MPUKIIAIHBIMU  TIporpaMMamu. [lpuknamHas mporpaMma, TOJXYYHB
yIpaBJIeHHE OT OIEPAIMOHHON CHCTEMBI, camMa OIpeNeIsieT MOMEHT
3aBEpPIICHUS] CBOCH OYEPEIHOM WTEpalMM U INEepelacT yHpaBICHUE
cynepeu3opy OC ¢ TOMOIIBIO COOTBETCTBYIOIIETO CUCTEMHOTO BHI-
30Ba. [Ipu 3TOM ecTecTBEHHO, UTO AWCIIETYEp 3a/1ad, TaK JK€ KaK U B
Cllyyae BBITECHSIONIEH MyJbTH3aIavyHOCTH, (popMupyeT ouepenn 3a-
Jad W BBIOMPACT B COOTBETCTBHHM C HEKOTOPHIM aJTOPUTMOM (Ha-
MpUMeEp, C YIETOM IMOPSIIKA MTOCTYIUICHUS 3a]lad WIH UX TPUOpPUTE-
TOB) CIEAYIONIYIO 3a/1a4y Ha BBHITOHEHHE. Takoi MEXaHU3M CO3/IaeT
HEKOTOpBIE POOIEeMBI KaK AJIs MOJIb30BaTeNel, Tak U U pa3padboT-
YHKOB.

Jlns monb3oBarene 3To 03HAaYaeT, YTO Ha HEKOTOPBIA MPOU3-
BOJIBHBIN nepuoa BpEMECHU, OHpeI[eHHeMBIﬁ IIPOUCCCOM BBITIOJTHCHHUA
MIPUIOKEHUSI, «TEPSETCs YNpaBICHUE CUCTEMOM, BCIEICTBUE YETO
He oOecrieynBaeTCsl MpHEMIIEMOe BpeMsl PeaKIUy Ha 3arpoChl TOIb-
3oBatenieit [11]. Takum oOpa3om, eciau MPUIIOKEHHE TPATHT CIIUII-
KOM MHOTO BPEMCHH Ha BBHINOJIHCHUE KaKOW-JTHOO padoThl (HAIPH-
Mep, Ha QopMaTHpOBaHUE IKCKA), MOJIb30BATENb HE MOXKET Iepe-
KITFOYUTHCA C TOH 3a/1a4¥l Ha APYTYIO (HApUMeEp, Ha TEKCTOBBIA MIIH
rpaguuecKuii pelakTop C YCIOBHEM MpPOAOIDKeHUs (opmaTtuposa-
HUS B (DOHOBOM pEXHMe). DTa CHTyalHs HeKelaTelnbHa, TaK Kak
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M0JIb30BATENIN 3aUHTEPECOBAHBl B CKOPEHIIEM 3aBEPLICHUH IPOLEC-
ca BBITIOJTHEHUS 33Ja4H.

[TosTOMy pa3pabOTUYUKU TPUIOKEHHH Ui HEBBITECHAIOUICH
OTICPAITMOHHON CpeIbl, Bo3jaras Ha ce0s (QpyHKIHHM gucrmeTrdepa 3a-
Jlad, TOJDKHBI CO37aBaTh NMPHJIOKEHUS TaKUM 0O0pa3oM, YTOOBI OHU
BBITIOJTHSUIM CBOM 33/1a4d HEOONBLIMMHU YacTsAMH. Tak, ynoMsHyTas
BBIIIE TIporpaMma (pOpMaTUPOBAHUS MOKET OTGHOPMATHPOBATH OAHY
JOPOXKKY AWUCKETHI M BEpHYTh yIpaBieHue cucteme. llocne BbIIOI-
HEHUs JPYTUX 3a/ad CHUCTeMa BO3BPATUT YIpaBIeHHE MPOrpaMme
¢dbopmatupoBaHusi, YT00BI 0OTHOPMATUPOBATE CIECIYIOLIYIO JOPOXKKY.
ITono0GHbIM MeToN pa3AeneHusl BpeMEeHH MeXAy 3aJadyaMu paboTaer,
HO OH CYIIECTBEHHO 3aTpyAHSET pa3pabdOTKy MporpaMM U MpPeIbsB-
JISIeT TOBBILICHHBIE TPEOOBAHUS K KBATM(HUKAIINN TPOTrPAMMHUCTA.

Hanmpumep, B HbIHE Yye 3a0BITOH ONEpallMOHHOH cpexe
Windows 3.X akTHBHBIC MPHUIOKECHUS ITOH CUCTEMBI Pa3/ICisiif Me-
&Iy co0oil mpoueccopHoe BpeMs HMEHHO TakuM oOpasom. U mpo-
IPaMMHUCTBI CaMH JOJDKHBI ObUTH 00eCIeYrBaTh «APY>KECTBEHHOEH
OTHOUIEHUE CBOEH NPOrpaMMbl K JIPYTHMM BBIIONHSIEMBIM OIHOBpPE-
MEHHO C Hel MporpaMmMam, JOCTaTOYHO YacTO OTJaBas yIpaBJieHHE
aapy cuctembl. KpallHUM TNpOsBICHHEM «HEIPYKECTBEHHOCTH
MIPUIOXKEHHS SIBIISIETCS €0 3aBHCaHHE, KOTOpOe MPUBOIUT K 001Ie-
My Kpaxy cHUCTeMbl. B cucremax ¢ BBITECHSIOLIEH MHOT03aJaqHO-
CTBIO TaKH€ CHTyaluH, KaK MpPaBUJIO, UCKIIOYEHBI, TaK KakK IeH-
TpaJbHBIM MEXaHU3M OMCIETYCPU3ALNY, BO-TIEPBBIX, 00CCIICUNBAET
BCE 3a/1a4{ IPOLIECCOPHBIM BPEMEHEM, a BO-BTOPBIX, IA€T BO3MOXK-
HOCTh HIMETh HaJEKHbIC MEXaHU3MBI JJI51 MOHUTOPHHIA BEIYMCIICHUN
W TO3BOJISIET CHSThH 3aBHUCIIYIO 337ady C BhIMOJHEHUs. OJHAKO pac-
npezeneHne QyHKIMH AUCIeTYepu3aluy MeKAY CUCTEMOH U IIPUIIO-
KEHUSIMH HE BCETJa SBJSeTCS HEeIOCTaTKOM, a IMPH OIpeNeeHHbIX
YCIOBUSX MOXKET OBITh M MPEUMYIIECTBOM, HOCKOJBKY AaeT BO3-
MOJKHOCTh Pa3pabOTUNKy MPUIOKEHHH caMOMY IPOEKTHPOBAaTh ail-
TOPUTM pacHpeziesieHus] IPOI[ECCOPHOTO BPEMEHH, Hanboee moaxo-
JSIIOUA UIs JaHHOTO (PUKCHpOBaHHOTO HaOopa 3amay [11]. Tak xak
pa3paboTUUK caM OIpenessieT B IporpaMMe MOMEHT BPEMEHHU OTHa-
YM yNpPaBJICHUS, TO IIPU 3TOM HCKIIIOYAIOTCS HEPALUMOHAIBHBIC TIpe-
pBIBAaHHS MPOTPaMM B «HEYIOOHBIE» JUIS HUX MOMEHTHI BPEMEHHU.
Kpome Toro, nerko pasperratorcsi mpodjieMbl COBMECTHOTO HCIOJb-
30BaHMA JaHHBIX: 33a7ja4a BO BpeMsI KaXI0H UTEpalliy UCTIONb3YeT UX
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MOHOIIOJIFHO, Ha TPOTSHKEHWW TMEepHoJia BBITONHEHUS 3afaddl WC-
MOJIb3yEeMBIE €10 JaHHbIe He OyIyT M3MEHEHBI Ipyroi 3amaueil. [Ipu-
MepoM 3(GEKTUBHOTO HCIOJNB30BaHMS HEBBITCCHSIOMIEH MHOT03a-
TAYHOCTH SBIISIETCS CeTeBas omepanuoHHas cuctemMa Novell Net-
Ware, B KOTOpOil B 3HAUMTENbHONW CTENEHU Oyarofaps 3TOMY J0C-
TUTHYTa BBICOKasi CKOPOCTH BBITIOJHEHUsI (haiiIoBBIX ornepanuii. Me-
Hee yJauyHBIM OKa3aJoCh HCIONH30BAHWE HEBBITECHSIONIEH MHOTO-
3aIaYHOCTH B OmNepanuoHHo# cpeae Windows 3.X.

2.2.3 KavecTBO qucneT4epu3anuu

Opna u3 mpoOGieM, KOTopasi BOSHUKAET MPHU BHIOOPE MOAXOMS-
el JUCIMIUIMHBI OOCTYKHBaHUS, — 3TO TapaHTHsl OOCIYKHBaHUSI.
Jleno B TOM, YTO MPH HEKOTOPBIX TUCHHUILUIMHAX, HATIPUMEP MPH UC-
IIOJIB30BaHUMN AUCITUITIIMHBI aGCOJIIOTHBIX IIPUOPUTETOB, HU3SKOIIPHU-
OPHTETHBIEC MPOLECCHl OKAa3bIBAIOTCSl 00AETICHHBIMU MHOTHMH PECyp-
caMHu |, TIPEXKJC BCEro, MPOIECCOPHBIM BpeMeHeM. Bo3HHKaeT pe-
albHasi TUCKPUMHHAIS HU3KOMPUOPHUTETHBIX 3ajiad, W PsJI TaKUX
MIPOIIECCOB, UMEIOIIMX K TOMY K€ OOJbIINe TOTPEOHOCTH B pecyp-
cax, MOTYT OUYCHb JUTUTEIBHOE BPEMsI OTKJIAJBIBATHCS WITH, B KOHIIC
KOHIIOB, BOOOIIle MOTYT OBITh HE BBIONHEHBI. M3BeCTHBI citydaw,
Korga BCIICACTBHC BBICOKOM 3arpys3Ku BBIYHCIIUTEILHOM CHCTEMBI
OTAETbHBIC MPOLECCH TaK ¥ He OBUIM BBITIONHEHBI, HECMOTPS HA TO,
YTO MPOIIIO HECKOJBKO JIET ¢ MOMEHTA MX TlaHupoBaHus. [TosTomy
BOIIPOC TapaHTHU OOCIYKHBAHUS SIBISICTCS OYCHD aKTYaTbHBIM.

Bonee >xecTkrM TpeOOBaHUEM K CHCTEME, YEM IIPOCTO TapaHTH-
pOBaHHOE 3aBEpIICHHUE MPOoIecca, SBISETCS €ro rapaHTHPOBAHHOE
3aBepIIcHNEe K yKa3aHHOMY MOMEHTY BpPEMEHH HJIM 3a YKa3aHHBIA
nHTepBaji BpeMeHH. CyIecTBYIOT pa3InYHbIe TUCIUIINHBI TUCIIET-
Yepu3allui, YYUTHIBAIOIINE KECTKHE BPEMCHHBIC OIPaHUYCHUS, HO
HE CYNIECTBYET JMCIUIUIMH, KOTOPbIE MOTJH OBl TPEIOCTaBHUTH
0O0JIbIIIe MPOLIECCOPHOIO BPEMEHH, YEM MOXKET OBbITh B MPHUHIIMIIC
BBIJICJICHO.

[TnaHupoBaHUE C YYETOM IMKECTKUX BPEMEHHBIX OTPAHUYUCHUH
JIETKO Pean30BaTh, OPraHU3ys OuYepelb TOTOBBIX K BBITIOHCHHIO
MPOIIECCOB B TOPSIKE BO3PACTaHUS UX BPEMEHHBIX OTPaHUYCHHUH.
OCHOBHBIM HEIOCTATKOM TaKOT'O MPOCTOTO YHOPSIOYCHHUS SIBIACTCS
TO, YTO TIpOIecC (3a CYET APYTHX IPOIECCOB) MOXKET OBITH OOCITY-
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JKeH OBICTpee, YeM 3TO eMy pealbHO HeoO0XomuMo. [ Toro 4To0s!
n30eKaTh TAKOW CHTYaIlUH, TPOIIE BCETO MPOIECCOPHOE BPEMsI BbI-
JICNIATh BCE-TaKU KBaHTaMU. ['apaHTHPOBaTh OOCITYKUBAHHE MOIKHO
CIIeIYIONTUMH TpeMs crrocobamu [2]:

1) BBLIENATE MUHUMAJIBHYIO JOJIO MPOIIECCOPHOTO BPEMEHHU He-
KOTOpOMY KJlaccy MHpOLIECCOB, €CM, N0 KpalHEeW Mepe, OIWH U3 HHUX
roToB K ucnonHeHuto. Hanpumep, MoxkHO oTBOAUTE 20 % OT Ka)IbIX
10 mc mporeccam peansHOTO BpeMeHH, 40 % OT KaXIpIX 2 ¢ — WHTe-
pakTuBHBIM npouieccaM U 10 % oT KaxapIX 5 MUH — nakeTHeIM ((po-
HOBBIM) TIPOIIECCaM;

2) BBIOENATh MUHHMAJIBHYIO IOJIO TPOLECCOPHOTO BPEMEHHU
HEKOTOPOMY KOHKPETHOMY IIPOLIECCY, €CIIH OH TOTOB K BBINOJIHE-
HUIO;

3) BBIOENATH CTOJNBKO TMPOIECCOPHOTO BPEMEHU HEKOTOPOMY
nporeccy, 4YTo0bl OH MOT BBIIIOJIHUTH CBOM BBIYHCIICHUS K OIpe[e-
JIEHHOMY CPOKY.

Jns cpaBHEHHs aNrOPUTMOB JUCIIETYCPU3ANUN OOBIYHO WC-
TTOJTB3YIOTCS CIIETYIONTHE TIOKa3aTen [2]:

- 3arpy3ka (MCIOJBb30BaHKE) MEHTPpATBHOTO mpoleccopa (CPU
uti-lization). B OoNBIIMHCTBE TEPCOHATBHBIX CHUCTEM CpEIHSsS 3a-
rpy3Ka mpolieccopa He mpeBbimaeT 2—3 %, D0X0oas B MOMEHTHI BbI-
TIOJIHEHUS CIIOKHBIX BhrauciaeHuit u 10 100 %. B peanpHBIX cUCTe-
Max, TJie KOMIIBIOTEPHI BHITOJIHAIOT OYEHb MHOT'O Pa0OTHI, HAITPUMED
B cepBepax, 3arpysKa mpoieccopa konebiercs B npenenax 1540 %
JUTS JIETKO 3arpyskeHHoro mnpoueccopa u 10 90-100 % — mis cunbHO
3arpy»K€HHOT0 MPOLIEeCCcopa;

- mponyckHas crnocoOHocTs (CPU throughput) mponeccopa,
n3MepsieMass KOJMYECTBOM IPOIECCOB, BBHITIONHIEMBIX B EIWHUILY
BpPEMEHY;

- Bpemsa oOopota (turnaround time). i1 HEKOTOPBIX MpoLEC-
COB BaXHBIM KPHUTEPHEM SBISIETCS TOJTHOE BPEMS BBITOIHEHHS, TO
€CTh MHTEPBAJ OT MOMEHTA TOSBIICHHS TPOIecca BO BXOTHOW oue-
penu A0 MOMEHTa €ro 3aBepLICHHs. DTO BpeMs Ha3BaHO BpEMEHEM
obopora. OHO BKIIIOYAET BpeMsl OXKUIAHHUA BO BXOJHOU OYEpeNH,
BpeMsI OXXHJIaHUS B OYepeNr TOTOBBIX MPOIECCOB, BPEMS OKHIAHUS
B ouepeasx K 000pyIOBaHHIO, BPeMsl BBHIMOIHEHUSI B MPOIECCOPE H
BpeMsI BBOJIa/BHIBOJIA;
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- Bpems oxumaHus (waiting time) — cyMMapHOe BpeMsl Haxo-
KIIEHHS MPOIIecca B 0Uepe/id TOTOBBIX MPOIIECCOB;

- BpeMs OTKIHKa (response time). J[isi MHTEPaKTUBHBIX TMPO-
rpaMM Ba)XHBIM ITOKa3aTelleM SIBISIETCS BpeMs OTKJIMKA A BpeMms,
Mpoleanee 0T MOMEHTA MONaAaHus poliecca BO BXOJTHYIO ouepeb
70 MOMEHTA MEPBOT0 0OpaIeHnsl K TePMHUHAITY.

Od4eBHUIHO, YTO MPOCTEWINas CTpaTerusi KPaTKOCPOYHOTO IuIa-
HUPOBIIHMKA JOJDKHA OBITH HANpaBlieHa Ha MaKCHMHU3AILUIO CPETHUX
3HAYeHUH 3arpyXeHHOCTH M IPOITyCKHOW CIOCOOHOCTH, BPEMEHHU
OKUJAaHUSA U BpEMEHH OTKIHKa. [Ipon3BoguTensHOCTS PabOTHI CHC-
TEMBI B IIJIOM BO MHOTOM 3aBHCHT OT PaIliOHAIBHOTO TUIaHHUPOBA-
HUS TIPOIECCOB.

MOXHO BBIJISUT CICAYIONINE TIaBHBIC NMPUYUHBI, TPUBOJIS-
i€ K YMEHbBIICHHUIO IPOU3BOTUTEIFHOCTH CHCTEMBI:

- BO3HHUKHOBCHHC AOIIOJIHUTCIBHBIX 3aTpaT BPEMECHU Ha IICPEe-
KItoueHune npoueccopa. OHU ONpeneNsaioTcsl He TOJIBKO MepeKiIoye-
HUSMU KOHTEKCTOB 3ajad, HO W 3aTpaTaMd BPEMEHH Ha IepeMerie-
HUE CTPAHMI] BUPTYAIbHOHN MaMATH MPHU MEPEKITIOYSHUN Ha MPOIeC-
CBI JIPYTOTO TPHWIOKEHHSI, a TaKkKe HEOOXOTUMOCTHIO OOHOBIICHUS
JAHHBIX B K3MIe (KOIBI M JTAaHHBIE OJIHOW 3a/a4y¥, HaXOJAIIuecs B
K3IIle, He Hy KHBI IpYTOX 3a7jaue M JOJKHBI ObITh 3aMEHEHBI);

- TepeKJIoueHre Ha APYrod MpoIecc B TOT MOMEHT, KOT/Ia Te-
KyIIUH TpOLECcC BBIMOJIHIET KPUTHUYECKYIO CEKIHI0, a Ipyrue mpo-
IIECChl aKTHBHO OXHJAIOT BXOJa B CBOIO KPHUTHYECKYIO CeKIuio. B
ATOM CiIydae TOTepH OymyT OCOOCHHO BEIHMKH (XOTS BEPOSTHOCTH
MPEPBIBAHUS BBIMOJIHEHUS! KOPOTKUX KPUTHYSCKUX CEKIIUH Majia).

B ciy4ae ucmonb30BaHUS MYJIBTHIIPOLIECCOPHBIX CHUCTEM IIPH-
MEHSIOTCS CIIEAYIOIINE METOIBI TOBBIIIEHHS MPOU3BOAUTEIBHOCTH
CHUCTCMBI.

- COBMECTHOE IJIAHUPOBaHKE, IPH KOTOPOM BCE MOTOKH OIHO-
TOo TPWIOXKEHUS (HEOJIOKHPOBAHHBIE) OTHOBPEMEHHO BBIOMPAIOTCS
IJIA BBIIOJIHCHUA MTPOLECCOpaMyu U OAHOBPEMEHHO CHUMAIOTCA C HUX
(1 cokpaleHns: IepeKIIOYeHNH KOHTEKCTa);

- IUJIAaHUPOBAaHHE, MPH KOTOPOM HAXOMSIIMECS B KPUTHYECKOM
CEeKIMM 3aJaddl HE IMPEepHIBAIOTCA, a aKTHMBHO OXHIAIOIIHNE BXOJIa B
KPUTHUYCCKYIO CCKIIUIO — HE BBI6I/Ipa}OTCH 0 TEX I0p, IMOKa BXO/ B
CEeKITUIO He OCBOOOIUTCS;
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- IUTAHWPOBAHHUE C YYE€TOM TaK HA3BIBAEMBIX «COBETOBY» TIPO-
rpaMMBbI BO BpeMsI €€ BEITIONHEHUs1. Hapumep, B U3BECTHOM CBOMMH
voBanmsamMu OC Mach mMenuces aBa kiacca Takux coBeroB (hints)
[2]: yka3aHus pa3HOH CTENEHN KaTETOPUIHOCTH O CHATHH TEKYIIIETO
mpoiiecca ¢ MpoIeccopa, a TakKe yKa3aHwsl O IMpolecce, KOTOPHIi
JIOJDKEH OBITh BHIOPaH B3aMEH TEKYIIETO.

BOI'IpOCbI AnA caMonpoBepKu

1. Ilepeuncnure u nosicaute ocHOBHBIE pyHKIIIH OC, KOTOpBIS
CBSI3aHBI C yIIPaBICHNEM 33a4aMH.

2. Kaxkue cTpaTeruu aucneTuyepus3anuy Bbl 3HaeTe?

3. Kakue AUCHUIUIMHBI AUCHETUYEpPU3ALMU 3a7ad BBl 3HaeTe?
Onumure ux.

4. B yem OT/IMYHE aJITOPUTMOB JMCIICTYCPHU3AINU C BBITEC-
HAIOIIEH U HEBBITECHSIONIEH MHOT033Ja4HOCTHIO?

5. CpaBHuUTe MexaHM3MBl gucneruepusauuu 3agau B OC
Windows NT u UNIX. B ueM 3aK1r09aroTCsl OCHOBHBIE pa3 IS ?

6. OmnummTe OIEHKH KaueCTBa MUCIICTICPU3AIIHH.
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3. YOIPABJIEHUE NAMATbLIO
3.1 OCHOBHbIe NOHATUA

3.1.1 DoH-HeiiMAHOBCKANl aPXUTEKTYPa BbIYMCJIANTEIbHBIX
MAaIINH

JIro60it IBM PC-coBMeCTHMBINT KOMITHIOTEP TPEICTABISAET CO-
001 peanu3anuio Tak Ha3bIBaeMOW (OH-HEHMAHOBCKOW apXUTEKTY-
PBI BEIYUCIIUTENBHBIX MallnH. MalirnHa COCTOUT U3 OJIOKa yIpaBiie-
HUA, apu(OMETHKO-TOTHIECKOTO ycTpoiicTBa (AJIY), mamsaTu U ycT-
po¥icTB BBO/AA-BhIBOJA. B Hell peanusyrorcs cleyronue MPHHIIUIIEI
OpraHU3aLUU apXUTEKTYPhI:

- KOHIIEMIUS XPaHHMOH MPOTPaMMEIL: MPOTPAMMEI M JTaHHbBIE
XpaHATCA B OJTHOW U TOM ke MaMATH;

- TOcJeJoBaTeNbHasd Iepelradya ynpasieHUs. BrimomaHsembie
NEHCTBHS OIpeneNsifoTcss OmokoM ympaBieHuss u AJIY, Koropsie
BMECTE SBISIOTCS OCHOBOM LIEHTpalibHOTO Tpoleccopa. LleHT-
PAJIbHBIA MPOLIECCOp BBIOMpPAET M HCIOJNHSAET KOMAaHIBl U3 MaMATH
MOCIIEIOBATENFHO, a/Ipec OYepeqHON KOMAaHIBI 3aJaeTCsl «CUETUH-
KOM ajipeca» B OJIOKe yIpaBJICHHUS.

DOoH-HEHMAHOBCKAsl APXUTEKTYpa — 3TO HE €AVUHCTBEHHBIA Ba-
puaHTt noctpoeHus 9BM, ecTb 1 aApyrue, KOTOpble HE COOTBETCTBY-
10T yKa3aHHBIM MIPUHITUIAM (HallpuMep, TOTOKOBBIE MamiHbl). OHa-
KO TIOJABIISIONIee OONBIIMHCTBO COBPEMEHHBIX KOMITBIOTEPOB OCHO-
BaHBbl UMEHHO Ha YKa3aHHBIX MPHHIUIAX, BKIIOYAsl U CIIOKHBIE MHO-
TOIPOIECCOPHBIE KOMILIEKCHI, KOTOPbIe MOXXHO pacCMaTpHBaTh Kak
o0beaHeHNE (POH-HEHMaHOBCKIX MAIITHH.

IIporeccop uMeeT HabOp PErHCTPOB, YACTh KOTOPHIX JOCTYIHA
JUISl XpaHEeHUs! OTIEPaHA0B, BBIOTHEHUS ACUCTBUI HAJX HUMHU U (op-
MHUPOBaHUS ajapeca WHCTPYKIMA W ONepaHaoB B mamsaTH. [pyras
94acThb PETUCTPOB HUCIIOIB3YETCS MPOIIECCOPOM IS CIyKeOHBIX (CHC-
TEMHBIX) LIeNeH, JOCTYI K HUM MOXKET OBITh OrpaHuyeH (ECTh Aaxe
MPOrpaMMHO-HEBUIUMBIE PETUCTPHI). Bce KOMIIOHEHTHI KOMIIBIOTE-
pa MpeNCTaBIAIOTCS IS MPOIleccopa B BHIE€ HAOOPOB SUEEK MaMSITH
WIN/Y TIOPTOB BBOAA-BBIBOJIA, B KOTOPBIE MPOLECCOP MOXKET MPOH3-
BOJIUTH 3aITUCh W/HITU CYUTHIBATH COICPKIMOE.
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3.1.2 bursl, 6aiiThl, c10Ba, naparpagsbl

Komrmsrotep paboraer B IBOMYHOW CHCTEME MCUMCIICHUS — MH-
HUMAJIBHBIM MH(OPMAILIMOHHBIM DJIEMEHTOM SBJISIETCS OMT, KOTOPBIHA
MOJKET MPUHUMATh 3HaueHne 0 mnu 1. OTUM 3HaYeHHSIM COOTBETCT-
BYIOT Pa3jIMuuMble (PU3MYECKHE COCTOSHHS SYEHKH, Yallle BCETO —
YPOBEHb HAIPsDKEHUS (HU3KUI WM BBICOKHIA). BUTHI opraHusyroTcs
B OoJiee KpyIMHbIC 00pa30BaHus — TYCHKH MaMITU U peructpbl. Kax-
nast siuedka mamsTH (perucTp) MMEeT CBOWM ajapec, OJHO3HAYHO €€
UACHTH(GUIUPYIOUINHA B ONpEeAEICHHON cHCTeMe KOOpAUHAT. MUHU-
MaJBHOW aapecyeMoi (TepechliaeMoil MeXIy KOMIOHEHTaMH KOM-
nploTepa) eAnHuIel HHPOpMaIK sBISIETCS 6AMT, COCTOSIIUM, KaK
npasuio, u3 8 6ur. J[Ba GaiiTa cO CMEXHBIMU aapecaMi oOpa3yioT
caoBo (word) pa3psaHOCThIO 16 OHT, IBa CMEKHBIX CIIOBA 00Pa3yIOT
aBoiinoe ciaoBo (double word) — 32 Omra, 1Ba CMEKHBIX TBOHHBIX
clioBa 00pasyroT yuerBepeHnHoe cjioBo (quad word) — 64 Oura.

B nByx06atitHoM crioBe nipuHAT LH-nopsaook caedosanus oaiim:
azpec clioBa ykas3biBaeT Ha muammuii Oaiit L (Low), a crapmmii Gaiit
H (High) pa3smemaercs mo aapecy, Ha equHHLy OonblieMy. B nBoii-
HOM CJIOBE HOPSIOK OyIeT aHaJOTWYHBIM — aIpec YKaKeT Ha CaMbli
MUl 6aiT, Iociie KOTOPOro OyIayT pa3MelIeHbl CIeAyIOIHUe 0
CTapIIMHCTBY. DTOT MOPAIOK, €CTECTBEHHBIH U1 npoueccopos Intel,
MIPUMEHSETCS] He BO BCEX MUKPOIIPOLIECCOPHBIX ceMmercTBax. bait (8
OuT) nenutcs Ha mapy Terpaf (nible): crapuryio TeTpamy — OuThl (7:4)
Y MIIamIyto Tetpamy — outsl (3:0).

B TexHHYeCKOW NOKYMEHTALUH, dIEKTPHYECKUX CXEMax M TEK-
CTax MpOrpaMM MOTYT NPHMEHSTHCS pasHble CIIOCOOBI MpelCTaBie-
HUS YHCeI:

? CymecTBYIOT MPOLECCOPEl U KOMITBIOTEPBI C PA3PSIHOCTBIO 06paba-
THIBAEMOT'O CJIOBA, HE KpaTHOHU 8 (Hampumep, 5, 7, 9, ...), © ux OaWThl HE
BOCbMHOUTHBIE, HO B Mupe PC CTOJIKHOBEHHE C HUIMU MallOBEpOSITHO. Tak-
e B HEKOTOPBIX CHcTeMaX (OOBIMHO KOMMYHHKAIIHOHHBIX) COBOKYITHOCTH
BOCBMH COCEJHHX OHWT JAaHHBIX HA3bIBAIOT OKTETOM. Ha3BaHHE «OKTET»
0OBIYHO MMO/IPa3yMEBACT, YTO ATH 8 OUT HE HMEIOT SBHOTO ajpeca, a Xapak-
TEPU3YIOTCS TOJIBKO CBOMM MECTOIIOJIOKEHHUEM B JUIMHHO# LIeouKe OuT.
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osouunvie (binary) uucna — xaxaas nudpa o3HavaeT 3HAUCHUE
omroro 6ura (0 wiu 1), cTapmuii OUT BCETIa MUIIETCS CIIeBa, MOCTE
yrcia craBuTcs OykBa «by». [yt ynoOCTBa BOCIPHUSITHS TETPAIBI MO-
ryT OBITH pa3zaenensl npobenamu. Hampumep, 1010 0101b;

wecmuaoyamepuunsie (hexadecimal) yucna — xaxxnas Terpaga
npeacrapisercss ogqauM cumBosioMm 0.9, A, B, ..., F. O60o3Havatbcs
TaKkoe MpeJCTaBIICHHE MOXKET MOo-pasHoMy. B maHHOM mocobum uc-
monb3yeTcst cuMBON «h» Tocie TocienHed IIecTHAAIAaTepHIHON
uugpsl (Hanpumep, ASh). B Tekcrax mporpamMm 3TO K€ YHCIO MO-
’KeT o0o3HauaThed 1 Kak 0XAS, u kak 0ASh, B 3aBUCUMOCTH OT CHH-
TakcHca s3bIka porpammupoBanms. Hesnauamnuit Homs (0) no6aBis-
€TCs CJIeBa OT CTapIeH IIeCTHAAIMATEPUIHOW MUMPHI, N300pakaeMoi
OyKBOH, 4TOOBI pa3Nyarh Yrcia i CAMBOJIMYCCKUE UMEHA,

Odecamuunsie (decimal) uucaa — xaxapiii 6alT (CJI0BO, ABOHHOE
CJIOBO) MPEACTAaBISICTCS OOBIYHBIM YHCIIOM, a TIPU3HAK JECATUYHOTO
npezacraBieHus (OykBy «d») oObIYHO omyckatoT. ballT u3 mpeapiay-
IIMX OPUMEPOB MMEET AecATHYHOe 3HadeHue 165. B ornmumume ot
JBOMYHOW W TIECTHAIATEPUIHON (OPMBI 3aIUCH TIO JECATHIHOU
TPYOHO B yME ONpEACIUTh 3HAYCHHE KaXJI0TO OWTa, 4TO WHOTAA
MIPUXOJIUTCS JIENaTh;

eéocomepuunsle (octal) uucna — xaxnas Tpoiika OuT (pazmerne-
HUE HauWHAETCA C MJIQIIEro) 3amuchiBaeTcs B Buue mudpsl 0—7, B
KOHIIE CTaBUTCSA MPU3HAK «0». TO ke caMmoe 4ucio OyJeT 3amrcaHo
Kak 2450. BocemepuuHasa cuctema HeysioOHa TeM, 4TO OalT HENb3s
pa3AenuTh MOPOBHY, HO 3aTO BCE UUQPHI — MPUBBIYHEIE.

B Tabn. 3.1 npuBeneHbI pa3Hble MPEACTABICHUS OJHOW TETpabl
(4 6ur). UtoObI mepeBecTr Jr000€ 16-OMTHOE YKCIO B JIECATUYHOE,
HY>KHO JECATUYHBIN SKBUBAJICHT CTapIlei TeTpaabl YMHOXUTH Ha 16
Y CIIOXKUTH C SKBUBAJIEHTOM Muafmieii Tetpansl. [IpuBeneM npumep:
ASh=10*16+5=165.

OOpaTHBIi IEpeBO/I TOKE HECIOXKEH: NECATHIHOE YMCIIO IETHT-
cq Ha 16, 11emmas 4acTh JAacT 3HaYEHUE CTaplied TeTpajbl, OCTaTOK —
MJIaALen.
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Ta6n1/1ua 3.1 - HpC,I[CTaBJ'ICHI/IG ABOWYHBIX YKUCCII B PA3HBIX CUCTC-
Max CUHUCJIICHHUA

JABonunoe | Illlecrnanuarepuunoe | Jecaruunoe | BocbmepuuHoe
0000 0 0 0
0001 1 1 1
0010 2 2 2
0011 3 3 3
0100 4 4 4
0101 5 5 5
0110 6 6 6
0111 7 7 7
1000 8 8 10
1001 9 9 11
1010 A 10 12
1011 B 11 13
1100 C 12 14
1101 D 13 15
1110 E 14 16
1111 F 15 17

3.1.3 Sl4yeiiku naMATH, IOPTHI U PETUCTPHI

Kparko onuiem pasHuIly MeXIy ssUeiKaMu MaMsITH, IIOPTaMH U
peructpamu. Slueiiku maMsiTH CIIy>KaT JIMIIb IS XpaHeHUs HHGOp-
manun. CHavasna HHQOPMAIHIO 3aMUCHIBAIOT B SYEHKY, a TOTOM MO-
T'YT TPOYUTATh, a TAKXKe 3amucars MHyto nadopmanuio. [TopTsl BBO-
Aa-BbIBOJA, KaK NPaBHJIO, CIYKaT Ul NPeoOpa3oBaHUs TBOMYHOM
WHPOpPMaKM B Kakue-muOo (u3nyeckue CUrHajibl u oOpaTHo. Ha-
puUMep, TOPT NaHHBIX NapauieNbHOTO HHTepdeiica dhopmupyeT
AIIEKTPUYECKUE CUTHAIBI Ha Pa3beMe, K KOTOPOMY OOBIYHO TOAKIIIO-
qatoT npuHTep. [lopT cocrosHus Toro ke nHTepdelica aeKTpuIecKue
CHTHAJIBI, TIOCTYIAIOIINE OT MPUHTEPa, OTOOpaXkaeT B BHIE Habopa
OUT, KOTOPBI MOXKET OBITH CYNTaH mpoueccopoM. Peruerp — noBoss-
HO LIMPOKOE MOHSITHE, KOTOPOE 3a4acTyl0 MCHOJIb3YyeTcs KaK CHHO-
HHM TIOpTa.
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Kaxnmerii OalT (sdeiika maMmsaTH, TOPT) WMEET COOCTBEHHBIM
YHUKaNbHbIN ¢u3nyecknii agpec [12], ycTaHaBnuBaeMblii Ha cHUC-
TEMHOH IIMHE MPOLECCOPOM MPU MHULMUPOBAHUH OOpalieHus K JaH-
HOW sraefike wiu mopTy. B cemetictBe x86 m PC-COBMECTUMBIX KOM-
MBIOTEpax MPOCTPAHCTBA aJIPECOB SYEEeK MaMATH M MOPTOB BBOJA-
BBIBOJIA Pa3leNieHbl. JTO MPEAyCMOTPEHO ¢ 00EHUX CTOPOH: Mpolec-
COPBI TIO3BOJISIOT, 2 KOMIIBIOTEPHI HCIIONB3YIOT JaHHOE pa3/ielicHHe.
Hemaenmane nporeccopsl HUMEIOT pa3pATIHOCTh (PH3MYECKOTO axpeca
mamsita 32 1 naxe 36 OUT, 4TO MO3BOJSAET aapecoBaTh a0 4 u 64
I'6afiT cooTBeTcTBeHHO. IIpOCTpaHCTBO BBOMAA-BHIBOJA HCIOJIB3YET
TOJBKO Miaamme 16 OUT ampeca, 4To MO3BOJISIET ampecoBaTh 10 65384
OTHOOANUTHBIX PETHCTPOB. AJpeca «HUCTOPUIECKHX» CUCTEMHBIX yCT-
poiictB PC He U3MEHMIUCH C CaMOT0 POXKAEHUS — 3TO AaHb COBMeEC-
THMOCTH, KOTOpasi 0e3 pa3JelleHus] MPOCTPAHCTB BPS JIH MPOCYIIe-
cTBOBajia ObI cTosbKo JeT. [IpocTpaHcTBa maMATH U OPTOB BBOJA-
BBIBOJIa HEPAaBHO3HAYHBI HE TOJBKO MO 00BEMY, HO U 1O cHocobam
obpamenust. Crioco0oB afpecanuu K sYeKe maMsaTH B X86 BEIHKOE
MHOJKECTBO, B TO BpeMsI KaK JJIs aJipecalliil BBOJA-BbIBOJA MX TOJb-
ko aBa. K maMsaTi Bo3MokHa (M IHUPOKO HCTOIB3YETCsT) BUPTyalbHAs
azipecanus, IpH KOTOPOW JUIA MPOrpaMMUCTa, TIPOTPaMMBbl U JTaKe
MONI30BATENSl  CO3/AETCA WIUTIO3MS THIAHTCKOTO pasMmepa  olle-
paruBHON mamaTu. K mopTaMm BBOJa-BbIBOAAa 0OpPAIAlOTCs TOJNBKO 10
peanbHBIM ajpecaMm, NMpaBja, U 3/1€Ch BO3MOKHA BUPTYaIU3aLMs, HO
yK€ YHACTO TPOTPAaMMHBIMH CPEJCTBAMH OIEPAIIMOHHON CHCTEMBI.
W, nakoHel, caMoe CyIIeCTBEHHOE pa3Indue MPOCTPAHCTB MaMSTH H
MIOPTOB BBOJIa-BBIBO/IA: MPOLIECCOP MOXET CUUTHIBATH MHCTPYKIMH
JUTSL ICTIOJTHEHUS TOJIEKO M3 MPOCTPAHCTBA MaMSTH; Yepe3 IMOPT BBO-
Jla MOKHO CYHTATh (parMeHT MPOTPAaMMHOTO KOJa, YTO M MPOUCXO-
IUT, HAIlpUMEp, MPHU CUMUTBHIBAHUU NAHHBIX C JMCKa, HO JUISI TOTO
YTOOBI 3TOT KO UCIIOJIHUTD, €TO HEOOXOJUMO 3aMnucaTh B IaMSTh.

Peructpsl pa3InIHBIX YCTPOWCTB MOTYT OBITH MPHUITHCAHBI KaK K
MIPOCTPAHCTBY MOPTOB BBO/A-BBIBOA, TaK U K MPOCTPAHCTBY MaMSTH
[12]. Ilox mopToM ycTpoiicTBa, Kak MpaBWIJIO, MOAPA3yMEBAIOT pe-
THCTP, CBA3aHHBIM C ATHM YCTPOWCTBOM W TPHUITMCAHHBIA K TIPO-
CTPAaHCTBY TIOPTOB BBOJA-BBIBOAA. TOYHOCTH BHIMIEITPUBEICHHON
TEPMUHOJIOTMH, KOHEYHO K€, OTHOCUTENIbHA. TaK, K IpUMepy, suei-
KH BHJICOTIaMATH (TOXKE MaMATh!) CIyKaT B OCHOBHOM He JIJIsl XpaHe-
HUS THQOPMAIINY, a IS YIPaBISHUS CBEYCHUEM DIIEMEHTOB DKpaHa.
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3.1.4 Appecauus siueeKk NaMSATH B PeaJibHOM pe:xuMe

B «nacnenctBo» ot mporeccopoB 8086/88 mocraics cBoeoO-
pas3Hblil coco 3amaHus azpeca SYEWKH MaMsATH B BUAE yKa3zaTels
«seg:offset», cocTosimero 3 IByxX CIOB: cerMeHTa (seg — segment) u
cmemenus (offset). Takas 3amuce npearnonaraeT BEIYUCICHHE MOJ-
HOTO azpeca 1o gopmyie

Addr =16 * seg + offset.

Takoe npexacrasinenue 20-0uTHOTO anpeca NByMs 16-OWTHBIMH
gyuciaMu B Tiporieccopax 8086/88 mommepkuBaeTcs U B pealbHOM
peXUME BCEX MOCISAYIOMMUX MPOIIECCOPOB X86. 31eCh CErMEHT yKa-
3bIBacT ajapec maparpada — 16-6aiitHol oOymacTu mamstu. Beipas-
HUBaHUE ajipeca 10 TpaHulle maparpaga o3HadaeT, YTo OH KpaTeH 16
(4 mmagmux 6ura HysneBble). HeTpyaHo 3aMeTHTbh, YTO OJWH U TOT
e aJipec MOXKHO 337aBaTh Pa3HBIMU COYETAHHUAMHU ITHX IBYX KOM-
noHeHToB. Hampuwmep, agpec Hadana obnactu ganHeix BIOS (Base
Input Output System) 00400h mpencrasmstor kak 0000:0400, Tak u
0040:0000 (mrectHaIIIATEpUIHOE TIPEIACTABICHHE ITOAPAa3yMEBACTC).
Bo03MOXHBI 1 ApyTrHe BapUaHThI, HO UX HE UCIIOIB3YIOT.

O06o3HaueHne W MOPSIIOK OMT M OalT IIMH ajgpeca U JaHHBIX,
npuHsAToe B ammapatype PC, mpumnuro ot mpomeccopos Intel 8086/88
(u maxe ot 8080). Cambrit mnammuii out LSB (Least Significant Bit)
nmeet Homep 0, crapmmii out MSB (Most Significant Bit) 6aiita — 7,
cnoBa — 15, nBoiiHoro crnoBa — 31. Ha pucyHkax mpuHSATO cTapiuuit
OuT m300pakaTh CIeBa, a MIIAIIIINN — CIIpaBa.

3.1.5 IoacucreMbl NAMSITH U XPAHEHUS JAHHBIX

[TamsaTh KOMIIBIOTEpA MTpEIHA3HAUYEHA JUISI KPATKOBPEMEHHOTO U
JOJITOBPEMEHHOT0 XpaHeHUsI HH(QOpMaluu — KOJOB KOMaHJ M JaH-
HbIX. B mamstu mHpOpManus XpaHUTCS B MaccuBe si9eeK. MUHH-
MaJIbHOH aJpecyeMoi eMHUIICH SBIIIETCS OalT — KaXablil OaiT ma-
MSATH MMEET CBOM yHMKaNbHBIN ajpec. [laMaTh MOXHO paccMmarpu-
BaTh KaK HMEPAPXUYECKYI0) CHUCTEMY, MPOCTUPAIOLIYIOCS OT KdII-
HaMsITH IPoLEccopa 10 JICHTOYHBIX apXHUBOB.

Co BpeMeHH MOSBIEHUS OOJBIINX IO pasMepaM KOMIIBIOTEPOB
CIIOXWJIOCH [IeJIeHHEe MaMSITH Ha BHYTPEHHIOIO M BHemHioo. llox
BHYTPEHHEH IOApa3yMeBalach IaMATh, DPACHOJIOXKEHHas BHYTPH
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MIPOIIECCOPHOTO «ITKada» (WM IIOTHO K HeMy IpuMbIkatomias). Cro-
Jla BXOJAWJIA M 3JIEKTPOHHAs, U MarHUTHas MaMATh (Ha MarHUTHBIX
cepleuHMKax). BHemHsAs maMsaTh mpeicTaBisia coOoil OTAETbHBIC
YCTPOMCTBA C MOJBMKHBIMUA HOCHUTEISIMU — HAKONUTEISIMHM Ha Mar-
HUTHBIX JUCKax (a paHee, Oapabanax) u jeHte. Co BpeMeHEM Bce
yCTpOICTBa KOMIBIOTEPA YAAJIOCh «IIOCEIUTH» B OAWH HEOOJBIION
KOPITYC, ¥ IPEXHIOK KIacCU(PHUKALUIO TaMATH IpUMEHHUTENbHO K PC
MOHO TIepehOpMyITHPOBATE CIETYIONTM oopa3om [12]:

BHYTPEHHASA NMAMATh — D3JEKTPOHHas (MOJIYNPOBOJAHUKOBAs)
NaMsITh, yCTaHABIMBAaEeMasl Ha CUCTEMHOM IUIaTe WM Ha IJjiaTtax pac-
LIMPEHUS;

BHELIHAA NaMATb — IaMATh, PEaJM30BaHHAS B BHJIE YCTPOUCTB
C Pa3IM4YHBIMU MPUHLUIIAMU XpaHeHHs MH(OpMAINH, Yalle BCEro ¢
MOJBIDKHBIMU HOCHUTENISIMU. B HacTosIiee Bpems croa BXOIAT YCT-
poiicTBa MarHMTHOM (JIMCKOBOW M JIGHTOYHOMN) MaMATH, ONTHYECKOM
1 MarHUTOONTUYECKOM MaMATH; yCTPONCTBA BHEIIHEH MaMsITH MOTYT
pasMenaTbCsi Kak B CHCTEMHOM OJIOKE KOMIIbIOTEpa, TaK U B OT-
JeTbHBIX KOpIycaX, AOCTUTAIOLIMX MHOTAA Pa3MEpOB HEOOJBILIOTO
mkada.

[ mpoueccopa HEMOCPEIACTBEHHO IOCTYNHON SIBJISICTCS BHYT-
PEHHSS MaMATh, JOCTYI K KOTOPOH OCYIIECTBIIIETCA IO ajipecy, 3a-
JAHHOMY IIporpaMmoi. J[Ji1 BHyTpEHHENW NMaMATH XapaKTepeH OJIHO-
MEpHBIH (JMHEHHBIH) axpec, KOTOPBIM IMpeAcTaBiseT coOoil 0xHO
JBOMYHOE YHCIIO OINPENENICHHOW pa3psaHOCTU. BHYTpeHHSS mamsTh
HoJpa3feNnsieTcss Ha onepamuenyio, MH(GOpMaus B KOTOPOH MOXKET
WU3MEHSTHCS MPOLIECCOPOM B JII0O0H MOMEHT BPEMEHH, M NOCHOSH-
Hy10, THHOPMALIUIO KOTOPOM MPOLEcCOp MOXKET TOJBKO CUUTHIBATD.
OoOparienue K siueiikaM onepaTuBHON MaMATH MOXKET IIPOUCXOIUTH B
TM000M TIOPSIZIKE Kak [0 YTEHHIO, TaK U IO 3aIllCH, I03TOMY OIlepa-
TUBHYIO NMaMATh HA3bIBAIOT NaMATHIO C MPOHM3BOJBHBIM JOCTYIIOM
RAM (Random Access Memory) — B OTJIMYUE OT TIOCTOSTHHOW amsi-
™™ ROM (Read Only Memory).

3.1.6 Crek
Crek npeacTaBisgeT co00i HEMPEepPhIBHYIO 00JIaCTh MaMsITH, a-

pecyemyro peructpamu ESP (ykazatens creka) u SS (cenekrop cer-
MeHTa cteka) [12, 13]. OcoGeHHOCTh CTeKa 3aKJIF0YaeTCss B TOM, UTO
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JAHHBIE B HErO MOMEIIAIOTCA U U3BJIEKAOTCA M0 NPUHLUIY — «IIep-
BBIM BOIIET — MOCJIEAHUM BbIIED». J[aHHBIE MOMENIAIOTCS B CTEK C
nomoiibio nHeTpykuun PUSH (3aTankuBaHue), a M3BIEKAIOTCS IO
nHCTpyKInu POP (BeITackuBanme).

Kpome sBHOro goctyma K CTE€Ky C IOMOIIBIO HHCTPYKLIHH
PUSH u POP, crex aBTOMaTH4eCcKH UCIOJIB3YETCSI TPOLIECCOPOM MPH
BBIMIOJIHEHUN MHCTPYKLUMHA BbI30Ba, BO3BpATa, BXOJa M BbIXOAA U3
TIpoIIeTyp, a Takke Impu 00paboTke mpepbiBaHuid. CTEK UCIOIB3YIOT
JI7ISL pa3HbIX LENei:

- OpraHu3aluu MpepbIBaHUM, BEI30OBOB U BO3BPATOB;

- BPEMEHHOTO XPAaHEHMsI JAaHHBIX, KOrJa JUIsl HUX HET CMBICIA
BBIIETISTH (PUKCHPOBAHHBIE MECTa B MaMSTH;

- Tepenadyd ¥ BO3BpallleHUs NMapaMeTpoB MPHU BHI30BaX Mpolie-
AYyp.

[lepen ucmonp30BaHUEM CTEK MOJDKEH OBITh WHUIUATU3UPOBAH
Tak, 4ToObl peructpbl SS:ESP ykaspiBanm Ha 00nacTh peanbHOM
onepatuBHOlN mamsaTH (ctek B [13Y, ecrectBeHHO, paboTaTth HE MO-
xet). [IpukiamHeie IporpaMMBbl TOIYYarOT OT OMEpAI[MOHHOW CHC-
TEMBI, KaK MPaBHJIO0, TOTOBBIH K yIOTPeOJIeHUIO cTeK. B 3amuieHHoM
pPEXKHME CErMEHT COCTOSIHUSL 33[Jaud COACPKUT YEThIPE CEJIEKTOopa
CErMEHTOB CTE€Ka Il Pa3HbIX YPOBHEH MPUBWIIETHHA, HO B KaXKAbIA
MOMEHT HCTIOJIb3YETCsl, €CTECTBEHHO, TOJBKO OJIFH CTEK.

3.2 PacnpepgeneHue onepatMBHOM NamMATH
3.2.1 Pacnpenenenue onepatuBHoii namatu B MS DOS

Jlormueckasi CTpyKTypa MaMATH MEPCOHAIBHBIX KOMITBIOTEPOB
o0ycioBieHa OCOOCHHOCTSMH CHCTEMBI aJipecalliid IPOIecCOpPOB
cemerictBa x86. IIpoueccopsr 8086/88, mpumeHsBLINECS B MEPBBIX
Mozaenssx PC, umenn mocTymHOE ampecHOe MpocTpaHcTBo 1 Moait
(20 Out mmHB aapeca). DTH MPOIECCOPHI UCIOJIB30BAIA CETMEHT-
HYIO MOJIENb MMaMSITH, YHACIEIOBAHHYIO U CIEIYIOIIUMH MOJCITISIMH B
peanbHOM pexxuMe. COTIacHO 3TOW MOJENN HMCIIOJHUTENbHBIA (JTH-
HEWHBIN) aapec BRIYUCIAETCS M0 GpopMylie, IpUBeIeHHOH B 1. 3.1.4.
Takum oOpa3oM obecriedrBacs TOCTYII K aJpeCHOMY IIPOCTPAHCTBY
Addr = 00000 — FFFFFh mpu momomu mapel  16-OMTHBIX PEeTUCTPOB.
3ametum, uro npu Seg = FFFFh u Offset = FFFFh mannas dopmyna
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naeT anpec 10FFEFh, Ho BBUIy 20-OMTHOTO OrpaHWYCHUS HA MTHHY
azpeca 3Ta KOMOWHanusi B (PU3WYEeCKOM NaMsATH YKa3bIBacT Ha
OFFEFh. Takum o6pa3om, aapecHoe IpOCTPaHCTBO Kak OBl CBOpayu-
BaeTCs B KOJBIO C HEOOMBIINM «HaxjecToM». HaumHas ¢ mpomecco-
pa 80286, mmHa anmpeca OpuTa pacmmpena n0 24 Out, a BIOCIENCT-
BuH (B mpomeccopax 386DX, 486 u Beme) 10 32 u gaxe 36 (P6%). B
peallbHOM peXuMe Tporeccopa, wucroinsdyemom B DOS, mpm-
MEHSETCS Ta e CETMEHTHAsl MOJIENb MaMATH B (POPMaNbHO JOCTYIIEH
b 1 MOa#iT maMsTy, 4To SBJsieTCs HeJOCTaTOYHBIM JUTsl OOJIBIIHH-
CTBa COBPEMEHHBIX MpHIIoKeHUH. OTHAKO BBIACHUIOCH, YTO TPOIIEC-
copel 80286 B peampbHOM pexume dMyTupyioT 8086 ¢ ommoOKon: Ta
camas enuHMLA B 6ute A20, KoTopas oTOpackiBajach B Ipolieccopax
8086/88, Tenepr momagaeT Ha IIMHY aApeca, U B pe3ybTaTe MaKCH-
MaJbHO TOCTYIHBIN JTUHEWHBIN afjpec B PEalbHOM DPEXHUME JOCTHUT
10FFEFh. JlononuuTtenbHble 0aiiThl omepaTuBHON mamsatu (64K0 —
16 0), agpecyeMoil B peaJlbHOM PEKUME, MO3BOJWIA OCBOOOJHTH
JNe(PUIUTHOE MPOCTPAHCTBO ONMEPATUBHOM MaMATH ISl MPUKIIATHBIX
nporpamMm. B a1y obmacts (100000h — 10FFEFh), na3BanHyro BbI-
cokoii mamarbio HMA (High Memory Area), craiu momemarb
4acTh ONEPAIMOHHOW CHCTEMBI W HEOOJNBIINE pPEe3HuJSHTHBIE MPO-
rpammbl. OHAKO A7 00ecTIeueHHsI TOJTHON COBMECTHMOCTH C TIPO-
eccopoM 8086/88 B cxemy PC BBenu BeHTHIIb JTUHUM A2( IIHWHBI
anpeca — GateA2(0), KOTOpBIH THOO MPOITYCKAET CUTHAI OT MPOIIECCO-
pa, MO0 MPUHYAUTEIBHO OOHYIseT JUHUI0 A2(0 CHCTEMHOHN IIMHBI
anpeca. boiee crapmme OWTHI Takod «3a00TB» HE TPeOYIOT, TIO-
CKOJIbKY TIEpETOIHEHHE P CYyMMHUPOBAHUHU 16-OUTHBIX KOMITOHEH-
TOB ajjpeca o JaHHOH cXeMe JI0 HUX He pachpocTpaHseTcs. YIpas-
JICHHE 3TUM BEHTWJIEM TMOIKIIOYMIA K CBOOOJHOMY MpPOTPaMMHO-
YIPaBIsSEMOMY BBIXOJAHOMY OuTy 1 KOHTposiepa kinaBuatypsl 8042,
CTaBLIETO CTAaHIAPTHBIM dJIEMEHTOM apXuTekTyphl PC, Haumnas c
AT. Ilpeamnonaranock, 9T0 3TUM BEHTHJIEM YacTO TOJH30BATHCA HE
npunetcs. OnHaKko KU3Hb BHECTA CBOM IOINPABKHU, U 0Ka3ajoCh, YTO
NEepeKIIoueHHe BEHTWIsI B MHOro3agadnblx OC, 4acTo mMepexiro-
YarOIIUX MPOILECCOP MEXIY 3aIUIICHHBIM PeXUMOM (cM. 1. 3.4.2),
peabHBIM PEXKUMOM U PEKUMOM V86, KOHTPOJUIEPOM KJIaBHUATYPHI
BBITIOJTHAETCS CITUIIIKOM MeJJIeHHO. Tak MOsSBUINCH allbTepPHATHBHEIC

* P6 — KOMITbIOTEpbI, OCHOBaHHBIE Ha mpoieccope Pentium Pro u Bbime.
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METOJIbl OBICTPOTO MEPEKITIOUECHUs] BEHTWIS, crienuUyuHble 11 pas-
JIUYHBIX pealn3alliii CHCTEMHBIX IUIaT (HampuMep, depe3 mopT 92h).
Kpome Toro, nHOTAa HCTOJIB30BAIN U allIapaTHYIO JIOTHKY OBICTPOro
JEKOIMPOBAaHMs KOMaH/bl Ha MEPEKIOYeHNe OuTa, MOCTYNAIOIIyI0 K
KOHTpOJUIepy KiIaBuatyphl. s ompeneneHus crocoba mepexiroye-
Hus B yrunuty CMOS Setup BBENIN COOTBETCTBYIOIIHME MapaMeTphl,
TIO3BOJISIOIINE BBIOPATh MEKAY CTAaHAAPTHBIM, HO MEIUICHHBIM CIIOCO-
O00M 1 MEHee CTaHIAPTU30BAHHBIM, HO OBICTPBIM, B 3aBUCHMOCTH OT
ucnonszyemoro [10.

32-pa3psAHble MPOLECCOPHI MO3BOJSIOT OPraHU30BaTh PEKHUM,
MHOT'JIa Ha3bIBAEMBIH «HEPEAJIbHBIM» WIIH «OOJBIINM PEaIbHBIM», B
KOTOPOM MHCTPYKIIMH BBITIONHSIIOTCS] KaK B PEATLHOM, HO JIOCTYITHBI
Bce 4 I'GaiiT mamaTu. DTOT PEKUM HYaCTO HCIOIB3YETCs] B UTPOBBIX
porpaMmax, EJIMKOM 3aXBaThIBAIOIIUX BCE PECypChl KOMIIBIOTEPA,
He 3a00TACh O «IpaBWJIaX XOPOILIEro TOHa» MO OTHOIICHHIO K ApY-
MM UCTIONTHAEMbIM MTPOTrpaMMaMm.

OCHOBHYIO 4acTh aJPECHOI0 NPOCTPAHCTBA 3aHUMAET OIepaTUB-
Hast mamsiTb. OOBEM YCTaHOBJIEHHOH NaMSATH OIPEAEIIETCs TECTOM
POST mpu HauanpbHOM BKIIIOUEHHHU (Tepe3arpys3ke) KOMIBIOTEepa,
HauuHasg ¢ MJaAMuX axpecoB. HaTONKHYBIIMCH Ha OTCYTCTBHE Ma-
MATH (OIHUOKY), TECT OCTAHABIMBACTCS HA TOCTUTHYTOM H COOOIIaeT
cucreMe 00beM peaNbHO PA0OTAIOIIECH MaMSITH.

Pacnipenenenne mamstu PC, HemocpeacTBEHHO ajapecyeMoin
MPOIIECCOPOM, TIPEACTABISIETCS CIEeAyomUM oopaszom [12, 14] (puc.
3.1).

00000h-9FFFFh — cranpapThnas (6azoBas) mamsars (Conven-
tional (Base) Memory) o6semom 640 KoéaiiT — moctymuas DOS wu
[IporpaMmamM peajbHOro pekuMa. B HEKOTOPBIX CHCTEMax C BUAEO-
amanrepom MDA Bepxusisi rpanuna cusuraercs k AFFFFh (704
Ko6aiit). Mnorga Bepxuue 128 Koaiit ctangapTHoil mamstu (061acTb
80000h-9FFFFh) nazeBator Extended Conventional Memory.

A0000h-FFFFFh — Bepxusasa mamarb UMA (Upper Memory
Area) oobemom 384 Koaiit, 3ape3epBHUpOBaHHasl ISl CUCTEMHBIX
Hy*a. B Hell pasmemarorcst obnactu OydepHOH mamsTu aganTepoB
(HammpuMep, BUICOMAMATh) U TTocTosiHHAS maMsITh (BIOS ¢ pacmupe-
HUSMH). DTa 00J1aCTh, 0OBIYHO HCTIONB3yeMasi He B TIOJTHOM 00beMe,
CTaBUT HENPEOJNOJIMMBIH apXUTEKTYpHBIH Oapbep Ha IYyTH Hempe-



74

pBIBHOM (He(pparMeHTHPOBAHHON ) MAaMSITH, O KOTOPOH MEUTAIOT TIPO-
T'paMMHUCTEIL.

[amste Beime 100000h — qomoJHuTeNBbHAS (PacIIMpPeHHAs)
namath Extended Memory, HenmocpeJICTBEHHO TOCTYITHAs TOJIBKO B
3alIUIIEHHOM (M B «OOJBIIOM peallbHOMY) peXuMe Uil KOMIIbIOTe-
poB ¢ mporeccopamu 286 u Bbinie. B Hell Bbensercs 00JacTb
100000h-10FFEFh — Beicokas mamsate HMA — »TO eguHCTBEHHAS
00J1aCTh pacIIMPEHHON MMaMATH, TOCTYITHAS 286+ B pCaIbHOM PEXH-
Me Tpu OTKPBITOM BeHTuie Gate A20.

16 M
FFFFFF
BIO S
15 M ( )
XMS -EMS
HMA 100000 - 10FFEF
M BIOS F0000 - FFFFF
UMA
A0000
640 K
9FFFF
ConventionalMemory
00000
0

Puc. 3.1 — Pacnipenenenue namsitu [1IK

OO6nacTe mamsATH BBILIE IEPBOrO Meradaita B pa3lUYHBIX HC-
TOYHHKaX Ha3bIBaeTCs MO-pa3HoMy. Ee coBpeMeHHOe aHTJIMICKOe Ha-
3Banue «Extended Memory» nepecekaercss ¢ Ha3BaHUEM OJHON M3
crnienupuKanui ce HCIIOIb30BaHUA «Extended Memory
Specification». Ho nHazBanue npyroii cnenudurkanyum UCIoab30BaHNS
«Expanded Memory Specification» B mpsiMoM mepeBojae Ha pyc-
CKUH S3bIK HEOTJIMYMMO OT MEepeBOAa IpelblIyliero TepMuHa (U
Extended, n Expanded mepeBomsiTcs kKak «pacIIMpeHHEIN»). byaem
MPUIEPKUBATHCSI TEPMUHOJIOTUH, YKPEHMUBIIEHCS B JUTEparype, H
obnactb Bcell (u3Myeckoil mamsTH, pacloIOKEHHON B aJpecHOM
npocTpaHcTBe Bhilie 1 MoOaiita, OyneM Ha3bIBaTh IOMOJHHUTEIBHOM
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namsaTeio. Ee 00beM y COBpPEMEHHBIX KOMITBIOTEPOB yKa3bIBAETCS
ctpokoii Extended Memory xxxxx Kbyte B Tabnuile, BRIBOJUMOMN
nocie npoxoxkaenus tecta POST, u B MeHIO cTaHIapTHOH KOHUTY-
paruun CMOS Setup.

BrrenpuseieHHOE pa3zenieHle MaMsITH aKTyaJlbHO TOJBKO IS
npunoxkennit 1 OC peanpHoro pexkuma tuna MS DOS. lna OC 3a-
muIeHHoro pexkuma (B ToM uncite Windows 9x/NT/2000) moctymHa
BCS OTIepaTHUBHAs MaMATh, IprdeM 0e3 KaKhX-TH00 YXUIIPEHHA BPO-
ne EMS u XMS, onucannbix Huxe. Ompnako obinacts UMA, coxpa-
HsieMasi paJyi COBMECTHMOCTH, OCTaeTCsi 0apbepoM Ha IMYyTH K eIWHON
OJTHOPOJTHOM TTaMATH.

s kommproTepoB kinacca AT-286 ¢ 24-OuTHOi MIMHON aapeca
BepxHsis rpanuna oneparuBHod mamatu — FDFFFFh (makcumans-
HBId pazmep 15,9 Moaiit). O6macts FEOOOOh-FFFFFFh conepxwut
[13Y BIOS (ROM BIOS Area), obpamienue K 3Toi 001acTH KBUBA-
nenTHo obpameHno k ROM BIOS mo agpecam 0E0000h-OFFFFFh.
Jns npoueccopoB 386+ u 32-OMTHOHN IIMHBI ajpeca TeopeTHIecKas
BepxHss rpanumna — 4 ['6aiit, a qiis P6 — 64 I'6aiit (36-OuTHas mmHa
aagpeca). B xommeroTepax ¢ 32-paspsgHoii MMHON amgpeca oOpas
BIOS ponomnutensHo mpoernmpyercs B anpeca FFFE0000h-
FFFFFFFFh, xoTst mis mporteccopoB P6 3Tto m Heobs3aTensHo. On-
HaKo MHOraa ucnonbdyercs u npoekius BIOS B o6macts FEO0OOh-
FFFFFFh, uyro He mo3BoasteT 3ameiicTBoBaTh Ooiiee 16 Moaiit O3V,
MOCKOJIbKY CHUCTEMa BOCIIPHHHMAET TOJIKO HaWICHHYIO HETPEpBIB-
HYIO0 00J1acTh OmepaTUBHON mamsitH. Ecin 32-pa3psmHbiii KOMITBIO-
Tep umeer orodpaxenue obmactu BIOS mox rpanuneii 16 Moaiir,
3TO O0TOOpaKeHHE OOBIYHO MOXKHO 3aIPETUTh YCTAHOBKOW COOTBETCT-
Bytomiero mapamerpa CMOS Setup. MHOTIA 1T HCITOJTE30BaHUS CITe-
muduueckux axantepoB ISA, umeromux Oydep ¢ aapecamu B 16-M
MerabaiiTe maMsATH, MpeaycMarpuBaroT napamerp Memory Hole At
15-16 M6+. Ero ycraHoBka TakKe HE TIO3BOJIICT HCIIOIH30BaTh
OTepaTUBHYIO MaMTh cBbIe 16 MOaiiT.

PeanbHO coBpeMeHHBIE CUCTEMHBIE IUIATHI TIO3BOJISIIOT yCTaHO-
BUTH 10 512-2048 Mb6aiit O3Y i MOIIHBIX CEPBEPHBIX ILIATPOPM,
1 9T0 He mpenen. ObpalieHne mo agpecam, MPEBHITIAONIIM TPaHUITY
YCTaHOBJICHHOH ONEpaTWBHOIN MaMsiITH (MM MaKCHMAalbHO BO3MOXK-
HOro oObema), Tpanciupyercs Ha mmHy PCI, koTopas umeer 32-
OUTHYIO aJipecariuio.
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KomnbroTepbl, HCIOMB3YIOMIAE PEKUM CUCTEMHOTO YIIPABIICHUS
SMM (System Management Mode), umMeromuiicss y OOJBIIMHCTBA
MIPOIIECCOPOB MOCIEAHUX IOKOJEHHUM, MMEIOT eIllle OHO aapecHoe
MIPOCTPAHCTBO TaMATH — SMRAM. D10 ampecHoe MPOCTPAHCTBO «Ia-
paIeNbHO» MPOCTPAHCTBY OOBIYHOM MaMATH U IPH paboTe AOCTYITHO
TIPOIIECCOPY TONBKO B pexume obpadotki SMI°. TTamsate SMRAM
MOJKET MPEACTaBIATh COO0H YacTh (HU3UUECKON OINEpaTHBHON Mams-
™ DRAM (Dynamic Random Access Memory), a MOXeT OBITh pea-
JIM30BaHA U CIIENUAIbHOM MUKPOCXEMOM 3HEPTOHE3aBUCUMON MaMSTH,
pasMep KOTOpoil Bapbupyercs B auana3zoHe oT 32 KoOailt (MuHH-
ManbHBIC TTOTpeOHOCTH SMM) 1o 4 ['6aiit. SMRAM pacmonaraer-
cs1, HaunHas ¢ aapeca SMIBASE (mo ymomyanuro 30000h), u pacrnpe-
nensiercst otHocuTenbHO ajpeca SMIBASE crnenyromum o6pazom:

- obmacte coxpanenus koHtekcra FEOOh-FFFFh (3FEOOh-
3FFFFh) — HaunHast co crapimmx ajpecoB MO HAMPABICHUIO K MIIa]-
muM. [lo mpepriBanuio SMI coxpaHSIOTCS MOYTH BCE PETHCTPHI
mporieccopa, Ho coxpanenue peructpoB FPU He npousBoguTcs;

- Touka Bxoja B oopadorunk (SMI Handler) — 8000h (38000h);

- cBobomHas obmacts — 0-7FFFh (30000h-37FFFh).

ITamate SMRAM nomxkHa OBITH CXEMOTEXHUUYECKH 3alllUILIEHA
OT JIOCTyTIAa TPUKIAIHBIX MporpaMM. lIpomeccop remepupyer creru-
anbHEIN BeIXOaHOHN curHan SMIACT# Bo Bpems o6pabotku SMI, xo-
TOPBIA U TOJDKEH SBIISTBCS «KIIFOYOMY JIOCTYIA K 3TOM mamst. Eciu
SMRAM He sBiIs€TCS SHEPrOHE3aBUCUMOM, TO CHCTEMHAasl JIOTHKa
JIOJDKHA 00ECTIeYUTh BO3MOYKHOCTH €€ WHUITHAIN3AINH (3aliCH TIPO-
IrpaMMHOTO KoJia 00paboTUMKa) MPOIECCOPOM M3 OOBIYHOTO PEKHMA
paboTHI 10 pa3pelieHus NosBIeHus curHana SMI#.

3.2.1.1 CrtaupgaptHas mamaTte — Conventional
memory

ITpu pabore B cpenme omepauuoHHBIX cucteM Tuna MS DOS
CTaHAapTHAs MaMsATh sBisgeTcs camoil neduuutHoit B PC. Ha ee He-

> SMI# (System Management Interrupt). B pexum SMM mpoueccop
MOJKET BOMTHU TOJIBKO 10 curHairy Ha Bxoje SMI#. Curnan SMI# mis npo-
1eccopa SBIsIeTCS HEMAaCKHPYEMbIM MPEPhIBAHIEM C HaWBBICIINM IPHOPH-
TETOM.
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Oompmioli 00beM (THIOBOe 3HadeHWe 640 KOalT) mpeTeHmyoT u
BIOS, u OC peanpHOTO pekrMa, a OCTaBIIAsICS YacTh MpeaHa3Have-
Ha i npukiaagHoro I10. CrapmapTHas mamsiTh pacrpenensercs
cnemyronuM obpazom [12]:

00000h-003FFh — Interrupt Vectors — BEKTOpBI TpepBIBaHUI
(256 aBOMHBIX CIIOB);

00400h-004FFh — BIOS Data Area — obnactb niepemerHbx BIOS;

00500h-00xxxh — DOS Area — obnacte DOS;

00xxxh-9FFFFh — User RAM — mamsTh, npenocTapisiemMas
none3oBatenmto (no 638 Kobaiit); mpu ucnonp3oBanuu PS/2 Mouse
obmacte 9FCOOh-9FFFFh wucnomeiyercss kak pacmuperne BIOS
Data Area, u pasmep User RAM yMmeHsbIaercs.

VYrpaBieHne mojabp30BaTeNbCKOM MaMATHI0 OCYIIECTBIISIETCS € HC-
MOJB30BAHUEM CIIELUATU3UPOBAHHBIX CTPYKTYp: TaONULBl TaOIuL —
list of list (Tabmuma 3.2) u ynpanstomux OJ0KOB MaMsATH — Memory
control block (tabmuna 3.3). JlaHHBIE CTPYKTYPHI ABISIOTCS HEIOKY-
MEHTHPOBaHHBIMH.

Tabmuma 3.2 — CtpyTypa TabauIls! TabuI

Cwmemenue | Jmuna | Comepskumoe

-2 2 cerm. aap. 1| MCB — memory control block
0 4 yka3. Ha 1 DPB — disk parametr blokout

+4 4 yKa3. Ha CIIUCOK TaOJIHUI] OTKPHITHIX (haiisioB

+8 4 yka3. Ha nepsbiii apaiisep DOS (CLOCKS)

Tabmuma 3.3 — CtpyTypa 0Ji0Ka yIipaBJIeHUs] TAMSATHIO

Cwmemenne | Jlmuna | Comepkumoe

+0 1 'M'(4dH) — 3a 3TM 6JIOKOM €CTh eliie OJI0KH
'Z'(5aH) — naHHBIN GJIOK SIBISETCS MOCICIHUM

+1 2 Brnamenen; maparpad Bmagembna (Ui
FreeMem); 0 = Bnageer coboit

+3 2 Pasmep, uucno maparpadoB B 3TOM OJIOKe
pacnpeeicHus

+5 0Bh | 3apesepBupoBano

+10h ? brox mamaTH HauWHaeTCS 34€Ch W UMEeT

unnHy (Pasmep*10H) Gaiit
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3AMEYAHUA:

- OJIOKM TaMsTH BCerJia BHIPOBHEHBI Ha TpaHWIy mnaparpada
(«cermeHT On0KaY);

- Omoxkn M-THma: crleAyromuid OJIOK HaXOMUTCS O (CErMEHT
osoka + Pa3mep):0000;

- Onoku Z-tuma: (cermeHT Onoka + Pa3mep):0000 = koner
mamsatu (a000H=640K).

B mo6om MCB ykazan ero Biajeneln] — CETMEHTHBIA afpec
PSP mporpammbr Bnagensiia nanHoro Onoka mamsta. A B PSP ects
CCBUIKA Ha OKPY)KEHHE JaHHOW MPOTPaMMBI, B KOTOPOM MOKHO Haii-
TH UM IPOTPAMMBI — ITYTh €€ 3aITyCKa.

Crnenyetr mOMHUTB, 4yTO cama nporpamma (1 PSP B Tom uucie)
1 ee OKpY>XKeHHE caMH pacrojararorcs B Ookax mamsta. [lostomy B
MCB 6150Ka mamMsaTH caMOi IPOrpaMMBbl B KaueCTBE XO35MHA YKa3aH
COOCTBEHHBIH aapec camoro ced4.

Kornma mporpamMMa B peanbHOM peXMMe HauWHAET BEHIMOIHE-
Hre, DS:0000 u ES:0000 yka3eiBaror Ha Hadano PSP atoit mporpam-
Mbl. Uapopmarus PSP mo3Bonsier BbAenUTh, MMeHA (QaiiioB U ON-
UMY U3 CTPOKH KOMaHJ, Y3HaTh 00bEM IOCTYITHON IMaMATH, Onpee-
JUTH OKPYXKEHHE U T.1I.

Hcnonvzoeanue oxpyrcenus. OKpyXKeHHE HE TPEBbIIIACT
32K0 u HaumHaercs Ha rpanune naparpaga. Cmemenue 2cH B PSP
TEKyIIeW IPOrpaMMbl COJIEPKHUT HOMEp maparpada OKpyKEHHUsI.

Brl MOoXeTe HaWTH HY)XKHOE 'MMSA' CEpHel CpaBHCHHM CTPOK
ASCIIZ (Ctpoka ASCIIZ, ucnonbp3yemass BO MHOTHX (QYHKIHAX
DOS u B s3p1ke C, mpeacTaBnsieT co00H MOCIENOBATETbHOCTh CHM-
BosioB ASCII, 3akamumBarontyrocst 6aiitom 00H), moka He moiinere
JI0 TyCTOW CTPOKH (HyJeBOW IJIMHBI), YTO yKa3bIBaeT KOHEIl OKpY-
xeHusl. OOBIYHO 'MMS' B KaXIOW CTPOKE OKPY)KEHHs 3alaHO Mpo-
MUCHBIMU OyKBaMH, HO 3TO HEOOS3aTEIbHO.

Opna TUNMUYHAS ONepays ¢ OKPYKEHHEM HCIIOIb3yeTCs Mpo-
rpaMMaM# TUIa 000JIOUKH, KOTOPBIE 3allyCKat0T BTOPUYHYIO KOTIHIO
COMMAND.COM. Takue mnporpaMMbl OOBIYHO WIONYT 'HMSA'
«COMSPEC» ® uHCIONB3yIOT COOTBETCTBYIOIIEEe '3HAUCHHE' Kak
MOJIHBIM MyTh MHTEpIpeTaTopa koMang DOS — nporpaMmel, 3amyc-
kaeMoit uepes pynkiuo DOS 4bH .
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Hekoropsie mporpaMMsl TpeOyIOT, 9TOOBI OTIEPaTOpP MTOMECTHIT
WHPOPMAIUIO [UTS TIPUIIOKEHHS B OKPYXKEHUE TTOCPEICTBOM KOMaH-
ae1 SET. IpunokeHre MOXKET HCIOJIb30BaTh TaKyl HH(OpMAaIuio
MpH KaXIOM BHITONHEHWH. HampumMep, TEKCTOBBINA HpoIieccop Mo-
XeT oTbIcKkuBaTh B okpyxeHuu 'mMsa' «DICTIONARY» u ucnoss3o-
BaTh COOTBETCTBYIOIIee '3HaUeHUE' Kak MM (aiiia co CIIOBapHBIMH
JTAHHBIMH.

Bonee moapobHyto nHGOPMALHIO O CTPYKTYpax IMaMITH MOKHO
MOJYYHTH U3 AMeKTpoHHOTO cripaBounrka TECH Help!

3.2.1.2 Bepxuasa mamarts — UMA

BepxHsis maMsaTh UMeeT 00acTH Pa3IMYHOr0 HAa3HAYCHHS, KO-
TOpbIE MOTYT OBITH 3aMOJHEHBI Oy(hepHON MaMATHIO aJanTepoB, IMO-
CTOSTHHOM MaMATBHIO MIIM OCTaBaThCs HE3allOJHEHHBIMU. PaHbie sTH
«IIBIPBD» HE HCIOJIL30BAIH M3-3a CIOXKHOCTH «(PUTYpHOTO BBIMUAIH-
BaHUM» ajapecyeMoro mpocTtpaHcTBa. C MOSBICHHEM MeEXaHH3Ma
CTPaHWYHOM Tepeaapecartuy (y mporeccopoB 386 1 BHIIIE) X CTATH
MO BO3MOXKHOCTH 3allOJIHATh «OCTPOBKAMH» OMNEPATHBHOW MaMSITH,
Ha3BaHHbIMKU Onokamu BepxHed mamsatu UMB (Upper Memory
Block). Dt obmactm moctymuael DOS mns pasmerieHus pesu-
JNEHTHBIX TpOoTpamMM M JApaiiBepoB uepe3 apaiiBep EMM386, koro-
pBIii OoTOOpaXkaeT B HUX JAOCTYNHYIO JAONOJHUTEIbHYIO MNaMsTh.
CranmapTHOE pacmpesielieHHe BepXHEW MaMATH BBITISAUT CIETYFo-
M obpaszom [12]:

A0000h-BFFFFh — Video RAM (128 Kb6aiiT) — BuaeomaMsTh
(OOBIYHO UCTIONB3YETCS HE MOIHOCTHIO);

C0000h-DFFFFh — Adapter ROM, Adapter RAM (128 Ko6aiit) —
pe3epB IS alanTepoB, UCIOIL3YIOMUX COOCTBeHHBIE MOy ROM
BIOS wmn/u cnenmansHoe O3Y, COBMECTHO HCIIONB3YEMOE C CHUC-
TEMHOM IIMHOM;

E0000h-EFFFFh — cBoGoHast obnacts (64 KoaiiT), nHorna 3a-
Hartas noxa System BIOS;

FO000h-FFFFFh — System BIOS (64 Koaiit) — cucremnas BIOS;

FDOOOh-FDFFFh — ESCD (Extended System Configuration
Data) — o0macth »HEProHE3aBUCUMON MaMSITH, WUCIONIb3yeMas IS
koH(urypupoBanus ycrpoiicts Plug and Play. Ota o6macts umeercs



80

ToNbKO Tipu Haymuurw PnP BIOS, ee momoskeHne u pasmep KECTKO He
3aJaHbl.

B o6mactu UMA mpakTudecku Bcerja MpucyTCTBYET rpaduue-
CKUH amanrTep. B 3aBHCHMOCTH OT MOJEIH OH 3aHMMAET CJeIyIOIIre
oOmacru:

- MDA RAM - B0000h-BOFFFh;

- CGA RAM - B8000h-BBFFFh;

- EGA ROM - C0000h-C3FFFh/C7FFFh;

- VGA ROM - C0000h-C7FFFh;

- EGA, VGA RAM - A0000h-BFFFFh, B 3aBucHMOCTH OT
BHJICOPEKMMA HCIIONIB3YIOTCS CIIEAYIONTNE 00IaCTH:

- Graphics — AO0OOOh-AFFFFh;
- Color Text — B8000h-BFFFFh;
- Mono Text — BOO0OOh-B7FFFh.

Pacripoctpanennbiv notpedureneM UMA SIBISIIOTCS TakxKe pac-
mmpenrnss ROM BIOS, pacniono)keHHble Ha IuUlaTax AWCKOBBIX KOH-
TPOJIIEPOB, 1 MUKPOCXEMBI yIalleHHOH 3arpy3ku (Boot ROM) Ha muta-
tax amantepoB JIBC. OObruHO OHM 3aHmMaroT obmacts C8000h —
CBFFFh/COFFFh/C8FFFh (mist JUCKOBBIX KOHTPOJUIEPOB), HO MO-
TYT ¥ TIepeMeIaThbcs Mpu KOH(OUTYPUPOBAHUH aIalITEPOB.

Pa3mep obOmactu, 3aammaemoii cucreMuoit ROM BIOS, kone6-
nercst ot 8 Koaiit y PC/XT nmo 128 Ko6aiit, oqHako pasyMmHOe 3Haue-
Hue — 64 Koaiir. bonpinas o61acTs BEICBOOOIMIACE C TOSBICHUEM
mukpocxeM ROM u ¢dumdmr-namaru oosemom 1 Mout (128K*8), HO
pu 3ToM pasmep poctymHor UMA cokpartuics. Toraa MEKpOCXeMbI
TOTO k€ U OOJIBIIEr0 00beMa CTall 0TOOpPaXKaTh TOJHLKO Ha 00JIACTh
FO00Oh-FFFFFh (64 Ko6aiit), a ©HOTZIa 1 MEHBIIYI0. DTO OKa3aJoCh
BO3MOXKHBIM, TaK Kak HE Bce coaepkumoe MukpocxemMsl ROM BIOS
JOJDKHO OBITh JTOCTYIHO OJHOBPEMEHHO. TakuM crocoboM yIanoch
NPUMHUPUTH UHTEpechl monb3oBareieid UMB ¢ HeoOxoamMocTbio
pacmmpenus oosema BIOS, cBs3aHHON C yCIIO)KHCHHEM TEXHHYC-
CKHUX CPEJICTB.

BugneonamsaTs rpaduueckoro agantepa sBIsieTCs 0co00i obma-
CTBhIO MIAMSTH, K KOTOPOH BO BpeMsi HENPEPHIBHOTO IpoIiecca pere-
HEepaluy dKpaHa MHTEHCHBHO OOPAIIArOTCs M MEHTPAIbHBIN MpoIiec-
cop, u rpadudecKuil akceneparop (eciau TakoBoW uMmeercs). Bumeo-
MaMsATh TPAJAUIMOHHO SIBISIETCS (DU3MUYECKU BBIIEICHHOW MaMSTHIO
cpaBHUTENBHO (10 cpaBHeHHIO ¢ O3Y) Hebompmoro odobeMa, U IS
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Hee pa3HBIMH CIIOCO0aMH OOCCIICUNBAIOT MAKCUMAIBHYIO TPOHU3BO-
JTUTEIHHOCTh — YBEIUYUBAIOT Pa3psAAHOCTh 10 128 OUT, MOBHIIIAIOT
YacTOTy, IPUMEHSIOT CIEIHaTU3UPOBAaHHBIC, B TOM YHCIE U JBYX-
HOPTOBbIE, MUKPOCXEMBI ITaMATH. DTO, KOHEYHO K€, IPUBOJUT K YA0-
POXaHUIO KOMIbIoTepa. [ coBpeMeHHBIX Tpaduyeckux akcenepa-
TOPOB TpedyeTcsi AOCTYN K OONbIIOMY O0bEeMYy HaMsATH, MPUYEM C
BBICOKOH HPOM3BOAMUTEILHOCTHIO. BMECTO mpemocTaBieHus T0Kajb-
HOW MaMATH ajanTepa Obula NMPEIUIOKEHA apXUmeKmypa yHuguyu-
posannoui namamu UMA (Unified Memory Architecture). 3mech
IUIl BUACONAMATH M APYTHX HYXKI aKcelepaTopa BbLAEIIETCS 00-
JIACTh B OOINEM TMPOCTPAHCTBE CAWHON (HM3MUECKOW OTepaTUBHOMN
MaMsITH, YTO CHIDKAET €¢ CTOMMOCTh, HO OJJTHOBPEMEHHO YMCHBIIIAET-
Csl ¥ TIPOU3BOIUTEIBHOCTh KaK BUACOCHCTEMBI, TaK U OCHOBHOMH ma-
MsaTH. Apxutektypa UMA npuMmeHsieTcsa B UnIceTaX CUCTEMHOM Ia-
Thl C MHTETPHPOBAHHOH TpauKON sl HETOPOTHX KOMIIBIOTEPOB.
[Tpu 3TOM MOXET MPenoCTaBIATHCS BO3MOYKHOCTh YCTAHOBKU U JIO-
MOJIHUTEJIFHOTO CHELUATU3UPOBAHHOTO MOIYJISl BHIEONAMSTH, YTO
Mo3BOJIsIeT OTKa3aThcs oT UMA, HO TpeOyeT MOTOTHUTEIBHBIX Je-
HEeXHBIX cpenctB. Ecmm ¢  rpaduueckoro amantepa AGP
(Accelerated Graphic Port, yckopeHHBII rpaduuaeckuii mopt) yoparb
JIOKaJbHYIO MaMsTh, 3TOT BBICOKONIPOM3BOJIUTEIBHBIN afanTep BbI-
poxnaercs B cuctemy ¢ UMA.

3.2.1.3 OTtoOpaxaemMasi M pacIIHpPeHHAd NAMATh —
cnenunpukanun EMS n XMS

OrooOpaxaemass namsare EMS (Expanded Memory Speci-
fication) — mporpammHasi crieU(PUKAIIAS UCTIOIB30BAHUS JOTIOTHH-
TenapHON maMatu DOS-nporpaMmamu peanbHOro pekuma. Crenu-
¢ukauus LIM EMS — npoaykr cormamenus ¢upm Lotus, Intel,
Microsoft Ha ucrone3oBanue EMS. C moMomsio crienuaibHBIX al-
MapaTHBIX WIH TPOTPAMMHBIX CPEACTB Jto0as 00JIacTh OTOTHU-
TEJNBHOW MaMATH MOXKET OBITh 0TOOpaXkeHa Ha HeOOoJbIIEe CTPaHH-
1Bl, pacronoxenHsle B o0nactu UMA. B nepBoHayaabHOM BapuaH-
T€ MOXKHO OBLIO HCITOJIB30BaTh 4 cTpaHUILI o 16 KOaiiT, mpumbI-
Karomye Apyr K ApyTy, HaumHas oObrgHO ¢ agpeca DO00Oh (momo-
KEHHE CTPaHUI[ MOXXHO MEHATh B TpejenaX CBOOOIHBIX obiactei
UMA). Obparnienne IpuKIagHBIX TporpaMM K maMmsata EMS ocyme-
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CTBIIIETCS Yepe3 MUCTIeTYEep MaMSTH, BBI3BIBAEMBIN IO TIPEPHIBAHUIO
Int 67h. [Iporpamma, HykKZaromascs B JOMOJHUTCILHOW MaMSTH,
JOJDKHA CHayasa 3ampocUTh BBIICICHHUE 00JIacTH, yKa3aB ee pa3Mep
B 16-KmI00aNTHRIX cTpaHUIlaX. B OTBET Ha ATOT 3ampoc, eciu uMe-
ercsi cBOOOJHAS MaMsTh, TUCIIETYEP COOOIIAET MporpaMMe HOMEp
neckpunropa EMS (EMS handler), mo xortopoMy mnporpamma B
nanpHeieM OyJeT CChIIaThCcs Ha BBIJICNCHHYIO € 00JacTb mpH
yIpaBleHnH OToOpaxkeHneM. Jlajee mporpamma depe3 AWCIETYEep
Ha3Ha4YaeT OTOOpakeHue TPeOyeMOH JIOrMYECKOW CTPAHUIIbI U3 BbI-
JIeNIEHHON el 00JIacTH JTOTIOTHUTENBHOM aMsITH Ha BRIOpAaHHYIO (H-
3UYECKYIO CTPaHHMITy, pactojokeHHyio B oomacta UMA. Ilocie ato-
ro Jo0ble MporpaMMHBIC OOpallleHHs Mpoleccopa K (U3NUIecKOoi
CTpaHHIle, PacloOKECHHON B Ipeesax nepBoro Merabaiira, OyayT B
JNEHCTBUTENBHOCTH pabOTaTh C JIOTHYECKOW CTPaHUIEH JTOMOIHU-
TEJIHHON MaMSATH, PacroiIO0XKEeHHOH BhIIIE MepBOro MeradaiiTa, mpu-
yeM 0e3 MepeKIIIoUeHHsI B 3alIUIEeHHBIA pexkxuM. [t paboThl ¢ MHOM
JIOTUYECKOH CTpaHUIEeil TpeOyeTcsi BBI30B TUCIIETYepa UTs TepeHa-
3HadeHus otobpaxenus. B EMS 4.0, smynmupyemoii Ha mporieccopax
386+, mosiBMIIach BO3MOKHOCTh yBEJIMYCHHS YHCIA JOCTYIHBIX (QH-
3MYECKUX CTPAHUIl M OTOOpaKEHWsS OTIOJIHUTENBHOW THaMsITH He
TOJIBKO Ha (ukcupoBaHHbIe o0acT UMA, HO 1 Ha JIF00bIe 00J1acTH
MaMsITH.

Hnsa nognepxku EMS monauanmy TpeGoBanuch crienuaibHBIE
anmapartHble cpelcTBa. B koMmbroTepax Ha mporeccopax 386 u BbI-
e MOSBUIACh BO3MOXKHOCTh ITPOrpaMMHON sMyJsaiuun EMS, koro-
pyto B MS DOS 5+ Bemonnser apaiisep EMM386.EXE.

Cucrema EMS B 0CHOBHOM IpelHa3HauY€Ha AJI XPAaHEHUS J1aH-
HBIX. JI7I MCTIONMHSAEMOTro B JaHHBI MOMEHT MpPOTPAaMMHOTO KOZa
OHa HEeyno0Ha, MOCKOJIBKY TpeOyeT MPOrpaMMHOIO MEPEKITIOUSHUS
cTpanul yepe3 kKaxzasle 16 Koaiit. EMS ucnons3oBanack ¢pupmoit
Lotus ans xpaneHus OONBIINX ANEKTPOHHBIX Tabmui. Ee mcnomns3y-
IOT JUTSI CO3JIaHUsI BUPTYAJIbHBIX JUCKOB, XpaHEHUs ouepesneil 3ana-
HUM U TedaTH, a TakKe M Ul XpaHEeHWs NaHHBIX U JaXe Mpo-
IrpaMMHOTO KOJ[a HEKOTOPBIX PE3UICHTHBIX MPOTPaMM B HEISAX KO-
HOMHH CTaHIAPTHOM MMaMsTH.

Pacimupennas namsitb XMS (Extended Memory Specification) —
WHasg TPOTpaMMHAs CHEIU(PHUKAIS HCIIONB30BaHUS JTOTOTHUTEb-
HOit mamstm DOS-mporpammamu, pa3paboTaHHAass KOMITAHUSMHE



83

Lotus, Intel, Microsoft m AST mIs KOMIBIOTEPOB Ha MPOIECCOpPax
286 u BhImIe. JTa crienu(UKanys NO3BOJISIET IPOrpaMMe MOTYyYHUTh B
paclopsDKEHUE OJIHY WM HECKOJIBKO 00JIacTell JTOMOIHUTENBHON
MMaMATH, a TaKXKe HCIoiIs30BaTh obmacts HMA. Pacnpenenennem
obnacteit Begaet apaiisep HIMEM.SYS. [IpaiiBep mo3BossieT 3axBa-
THIBaTh WJIH OCBOOOXMaTh oOnacth HMA (65520 OaliT, HaunHas C
100000h), a Takxe ynpaBnsaTh BeHTWIeM JIWHUH aapeca A20. OyHk-
1 XMS TO3BOJISIOT IIPOTpaMMe:

- ONpeneNuTh pa3Mep MaKCUMAaJIbHOTO JOCTYITHOTO OJIOKa ma-
MSTH;

- 3aXBaTUTh WJIN OCBOOOANTH OJIOK TTAMSITH;

- KOMHPOBaTh JAHHBIC M3 OJHOTO OJIOKa B JIPYrod, MpHYEM
YYaCTHUKU KONHMPOBAHHS MOTYT OBITh OJIOKAMH KakK CTaHIapTHOM,
TaK ¥ JONOJHUTEIHHON MaMsITH B JTFOOBIX COYETAHUSX;

- 3amepeTh OJOK MaMsATH (3allpeTUTh KOMUPOBAHHE) U OTIIe-
peTh ero;

- HW3MEHHTH pa3Mep BBIJICICHHOTO OJIOKA.

B otBet Ha 3ampoc BBIIEICHHS 00aCTH ApaiiBep BEAACT HOMEP
neckpurnropa 6moka (16-6utnoe uncimo XMS handler), mo xotopomy
BEITIOHSFOTCS TaJibHEHUIITNE MAHUITYJISAIHANA C 3TUM OiiokoM. Pasmep
0Joka MokeT pocturath 64 Moaiit. Cienmdukanus XMS 103B0IIsI-
€T MPOrpaMMaM PeajbHOr0 PeKUMa YCTPauBaTh «CKJIAIbI» JaHHBIX B
JIOTIOJTHUTENILHOM MaMsTH, KOTOpasi UM HEMOCPEACTBEHHO HEOCTYI-
Ha, KOMIUPYs B HEEe U M3 Hee JaHHBIC JOCTYITHBIX 00JIACTEH MEepPBOTO
Merabaiita mamsaTH. JlocTym k apaiiBepy XMS oCyIIecTBiseTcs de-
pe3 npepsiBanue Int 2Fh. 3a60Ty 0 mepexiroueHUN B 3allUIICHHBIHN
peXuM U 00paTHO AJIsi IOMYUYEHHs TOCTyNa K JOMOIHUTEIbHON Ma-
Matu OepeT Ha cebs mucnerdep. Ilo ymomdannro HIMEM.SYS mo-
3BOJISIET HUCIIOIB30BATh M0 32 JECKPUNTOPOB OJIOKOB, HO ATO YUCIIO
MOJKHO YBenn4uTh, 3a7aB napamerp /NUMHANDLES=xx B cTpoke
3arpy3ku apaiisepa HIMEM.SYS. KpoMe pa®oTsl ¢ JOMOIHATETH-
HOW mamsTh1o, crienudukanus XMS onpenenser aBe GyHKINUU U is
paboter ¢ 6mokamu UMB — 3axBatuth Onok Tpebyemoro pasmepa
(wmm ompeneNnuTh MaKCHMAalbHO AOCTYIIHBIA OJIOK) U OCBOOOAHTH
ero.

Kak Bumno, crneuu¢pukanmu EMS u XMS ominyaroTcs mo
npuHuuny aevicteus [12]: B8 EMS nns noctymna K AOMOJHUTEIBHOU
MaMSATH BBITIONHIETCS OTOOpakeHHe MmaMaTH (CTpaHWYHas mepeaj-
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pecanms), a B XMS — xommpoBaHue OJIOKOB JaHHBIX. Ha kom-
MBIOTEpax ¢ mporeccopaMu 386+ 3TH cnenUPUKAIHA MHUPHO CO-
CYILECTBYIOT IpHU Ucnoib3oBaHuu ApaiiBepa HIMEM.SYSS, nosepx
KOTOPOT'O0 MOKET OBITH 3arpyxeH u npaiisep EMM386.EXE, momns-
3yomuiics namateio XMS mns smyssiiun EMS-namstu. [aMsts,
noctynHas EMS u XMS, MoeT BBLACTATHCA JUHAMUYECKU U3 YHCIa
nononnutensHo. Kimou NOEMS B crpoke 3amycka EMM386 3a-
TIpelIaeT BBIACTICHNE MaMsITH T0]] CIIOIB30BaHUE M0 CHEIH(DUKAITIH
EMS.

3.2.1.4 TenueBasgs namMmats — Shadow ROM un
Shadow RAM

B ob6mactu Bepxueit mamsatu UMA 0OBIYHO pacmonararoTcs
yCTpoiicTBa ¢ MemneHHol namsaTeio [12]: cucremuas BIOS (System
ROM BIOS); pactmmpenust BIOS na rpaduueckom aganrtepe (Video
ROM BIOS), Ha xonTpomepax auckoB u uHTepdeiicoB (Adapter
ROM); 113V nauvanpHOU 3arpy3ku Ha ceTeBod kapte (Boot ROM);
BuneonamaTh (Video Memory Buffer). Onm, xak npaBuiio, peaan3o-
BaHBl Ha 8- WM 16-OMTHBIX MHKPOCXEMax C JOBOJBHO OOJBIINM
BpeMeHeM aoctyna. OOpalleHue K MMOJHOPA3PSAHOMY CUCTEMHOMY
O3V BemomnHseTcs ropasno ovictpee. st yeckopeHus oOparmieHnid K
MaMsITH ITUX YCTPOWCTB NpHMEHsieTcss TeHeBasi mamsth (Shadow
Memory), moaMeHsIomasi maMsITh yCTporUCcTB cucteMHbiM O3Y. Te-
HEBasl MaMsITh MOSBHJIACH Ha pa3BUThIX Mozenax AT-286, rae oHa
OplIa peanm3oBaHa ammaparHo. [Iporeccopsr kimacca 386+ mo3BoIIS-
10T €€ pealn30BaTh MPOTPaMMHO, C MMOMOIIBIO CTPAaHUYHOU Nepea-
pecanuu. 3ateHeHue O3Y u II3Y ycTpoHCTB BBIMONHSAETCA MO-
pasHoMy.

[Ipu waMnmanuzanum menesoeo 113y (Shadow ROM) conmep-
XKHUMoOe 3aTeHseMol obmactu xomupyercss B O3Y, u npu ganbHei-
LIeM YTEHUH M0 3TUM azapecaM mnojcrasisercs O3V, a 3anuch B 3Ty
00J1acTh OJIOKHPYETCS.

[lpu wucnonwzoBanuu menegoco O3Y (Shadow RAM) 3amuch
MPOU3BOJUTCS OJHOBPEMEHHO B (pH3MYECKyl0 MaMsATh 3aTCHIEMON
obmacty m B cucreMHoe O3V, HamokeHHOE Ha 3Ty o0nacTh. [lpm
YTEHUHU 3aTEHEHHOW 00acTu obpalieHue uaeT TOIbKO K CHCTEMHOU
MaMsITH, YTO IMPOUCXOOUT IOCTaTOYHO ObICTpo. OCOOEHHO BeNHK
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3¢ dexT oT 3aTeHEeHUs BUICONMAMSITH CTaphIX rpadUIeCKUX agarTe-
POB, KOTOpAasi 10 YTCHUIO OBIBAET JOCTYIHA TOJBKO BO BpeMs 00paT-
HOT'O XOJIa Pa3BEPTKH, U MPOLECCOPY MPUXOAUTCS JIOJTO KAATh 3TO-
ro momeHnta. OmHAaKO 3aTEHEHHE OO0JACTeH pasmelsIeMOu MaMsITH,
MOIU(DUIUPYEMBIX CO CTOPOHBI aIaNTePOB, HEAOMYCTUMO: ATH H3-
MEHEeHHsI He OyayT BOCHIPHHSTHI mporieccopoM. K paspensiemoii oT-
HocsTCs OydepHas MaMaTh CETEBBIX a/IallTePOB, BUACOMAMSTh aJar-
TepoB ¢ TpaduueckuMu comporieccopamMu (akceneparopamu). M3
3TOTrO CJEAYET, YTO 3aTCHCHUE BUCONMAMSITH MPUMEHUMO TOJBKO K
MPUMHUTUBHBIM TpaUIecKUM KapTaM, YCTaHAaBIMBAEMBIM B CIIOT
ISA, u TO HEe BO BCeX pekKUMaXx.

OObIUHO TeHeBas MaMATh BKiIrouaercs uepes CMOS Setup ot-
JeITBHBIME 00JIacTMU pa3MepoM 1o 16 KoGaiit wim 6onee KpymHbIMH,
W JUTSL KaXI0W O0JIACTH YKa3bIBalOT pexuM 3areHeHus (Shadow ROM
i Shadow RAM). Bo3moskHo ee BriroueHue u aparisepamu OC (Ha-
npumep, aparisepoM EMM386). Ha coBpeMEeHHBIX CHCTEMHBIX IUTaTax
3areHeHHne obnmactu cuctemHoil BIOS BemomnHsieTcs Bcerna, Ha cTa-
pBIX IIaTax 3aTEHEHHWEM 3TOW 00JacTH MOXKHO OBUIO YIIPABIATE.
3arenenue BIOS Buneoanantepa (Video BIOS Shadowing) mist pa-
60Tl B cpene Windows ¢ «pogHBIMU» IpaiiBepaMH rpadudecKoro
ajlanTepa MOYKET U He BBI3BATh MTOBBIIIEHUS TPOU3BOIUTEIHHOCTH.

3.2.2 Pacnpenesienue onepaTuBHOil mamaTu B Microsoft
Windows

3.2.2.1 Microsoft Windows 9x

C Toukm 3peHUs 0a30BOM apXHTEKTYPHI OIEPAITMOHHBIE CHCTE-
Mbl  Windows 9x sBnstorcs 32-pa3psAHBIMH, MHOTOIIOTOKOBBIMHU
OC c BoITECHSIOIIEH MHOT03a1aqyHOCThI0. OCHOBHOM MONB30BaTEIb-
ckuit mHTEepdetic 3tTnx OC — rpadudeckuii. s cBoel 3arpy3ku OHA
HCIIONIB3YIOT omeparmonnyto cucremy MS DOS 7.X, u ecnu B aiine
MSDOS.SYS B cekuuu [Options] nponucano «BootGUI = 0», To
mporieccop padboTaer B 00BIYHOM peallbHOM pexuMe. Pactipenenenue
mamata B MS DOS 7.X Takoe ke, Kak U B TPEABIAYIINX BEPCHAX
DOS. Omnako mpu 3arpy3ke GUI-untepdeiica nepen 3arpy3koi sapa
Windows 95/98 nporieccop mepekitodaeTcs B 3alIUIIEHHBINA PEXUM
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paboTHl ¥ HAUMHAET pacHpeAeNsATh MaMATh YXKe C IOMOIIBI0 CTpa-
HAYHOTO MEXaHH3Ma.

Hcnonp3oBaHre Tak Ha3bIBAEMON NJIOCKON MOAEJM NMAMATH,
MpH KOTOPOH BCcE BO3MOXKHBIE CETMEHTHI, MCIIOIb3yEeMbIe TIPOTpam-
MHCTOM, COBIAJAIOT JIPYT C IPYrOM W MMEIOT MaKCHUMAallbHO BO3-
MOXHBINH pa3Mep, ONPEACIAEMbI CUCTEMHBIMU COTJIAIICHUSIMH JIaH-
Hoit OC, MPUBOIUT K TOMY, YTO, C TOYKH 3PEHHS MPOTPAMMHUCTA,
MaMATh TONy4YaeTcs HECTPYKTYPUPOBAHHOM. 3a CUET MpeACTaBICHUS
aapeca kak mapsl (P, 1) mamsITh MOXHO TpakTOBaTh M Kak IBYMep-
HYIO0, TO €CTh «IUIOCKYIO», U KaK JIMHEHHYI0, YTO CYIIECTBEHHO 00-
JIeT4aeT CO3JaHre CHCTEMHOTO MPOrPaMMHOTO 0OecIieYeHusl U TpH-
KJIATHBIX TPOTPaMM C TIOMOIIBIO COOTBETCTBYIOIINX CHCTEM TIPO-
rpaMMUPOBaHUS.

Takum obOpa3zoMm, B cucTreMe (DaKTHYECKH JEHCTBYET TOIBKO
CTPaHWYHBI MEXaHW3M TIPe0oOpa30BaHMS BUPTYAIBHBIX aIpEeCcOB B
¢usuueckue. [IporpaMMbl HCTIONB3YIOT KIIACCHUSCKYIO «smally (ma-
Tyr0) Mojenb maMmatu. Kaxknas mpuximagHas mporpamMma Ompeaens-
eTcst 32-OMTHBIMHU agpecamMy, B KOTOPBIX CETMEHT KOJla HMEeT TO JKe
3HAYCHHE, YTO U CETMEHTHI NaHHBIX. ENWHCTBEHHBIN CETMEHT IPO-
rpaMMBI OTOOpaXKaeTcss HETOCPEACTBEHHO B 00JIaCTh BHPTYaJbHOTO
JUHEWHOTO aJpecHOT0 MPOCTPAHCTBA, KOTOPHIH, B CBOIO OYEpPE.b,
COCTOUT U3 4 KWI00alTHBIX cTpaHuIl. Kaxmasi cTpaHHuIla MOXET pac-
MOJIAraThCs B JIFOOOM MECTE ONEPATHBHOM MaMsATH (E€CTECTBCHHO, B
TOM MecTe, KyJa €€ pa3MeCcTHT IUCIeTdep MaMsTH, KOTOPBIH cam
HaxXOJIUTCSI B HEBBITPY)KAEMOM 00JIACTH) MM MOXET OBITH IepeMe-
IeHa Ha JUCK, €CIIM HE 3allpellieHO HCIOJIb30BaTh CTPaHUYHBIM
(aiin.

Muagmvie agpeca BHPTYaIbHOTO aapecHOTO MPOCTPAHCTBA CO-
BMECTHO HCITOJIB3YIOTCSI BCEMH MPOIlecCaMu. ITO CAENaHo It obec-
MIEYCHUSI COBMECTUMOCTU C JOpalBepaMH YCTPOUCTB PEaNbHOIO pe-
KUMa, PE3UISHTHBIMH TpOTpaMMaMH H  HEKOTOpPBIMH  16-
paspsiaHbiME Tiporpammamu Windows. Be3ycrnoBHo, 310 miioxoe pe-
LICHUE C TOYKH 3PEHUS HAIEKHOCTH, TTOCKOJIBKY OHO MPUBOJUT K TO-
My, 4TO JF00O0I Mporecc MOXKET HeNpeqHaAMEePEeHHO (WK ke, Ha000-
pOT, CIIEHAIbHO) WCTIOPTUTH KOMITIOHEHTHI, HaXOMAAIIHECS B ITHUX
ajpecax.

B Windows 95/98 kaxmas 32-paspsaHas TpHUKIAIHAS IPO-
rpaMMa BEITIOTHSETCS B CBOEM COOCTBEHHOM aJIpECHOM MPOCTPAHCT-
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B, HO BCE OHH HCIIOJB3YIOT COBMECTHO OAWH M TOT e 32-
pa3psAHBIA CUCTEMHBIN KOX. J[OCTYII K 4y’>KUM aIpeCHBIM IIPOCTPaH-
CTBaM B IpPHUHIUIE BO3MOXEH. [[pyrmMu cioBaMu, BUpPTyaJbHBIE
aZIpeCHBIE NIPOCTPAHCTBA HE HUCIOIB3YIOT BCEX aIlllapaTHBIX CPENCTB
3alUTHI, 3aJ0KEHHBIX B MHKpormpoueccop. B pesynbrate Hempa-
BUJIBHO HamMcaHHas 32-pa3psaaHas NMpHUKIagHas MporpaMMa MOXKET
MPUBECTH K aBapuiHOMY cOOI0 Bcel cuctembl. Bcee 16-OutoBBIC
MIPUKIIaTHBIE TIporpaMMbl Windows pa3aemnstoT odlee aapecHoe mpo-
CTPaHCTBO, IOATOMY OHHM TaK e YSI3BUMBI APYT MEpes APYToM, KaKk U B
cpene Windows 3.X.

Cucremnbiii kox Windows 95 pa3meraercsi BBIIIEC TPAHUIBI 2
I'GaiiT. B mpoctpancte ¢ otmerkamu 2 u 3 ['0aiiT HaxonaTcs cuc-
temuble Oubmmotekn DLL (Dynamic Link Library — nquHamuuecku
3arpy’kaeMblii OMOJIMOTEUHBIH MOAYJb), HCHONb3YEMbI HECKOJIbKH-
MH TIpOrpaMMaMu. 3aMETHM, 9TO B 32-OUTOBBIX MUKPOMPOIIECCOpPaX
cemeiicTBa 180x86 MMEIOTCS YeTHIpE YPOBHS 3allUThI, UMEHYEMBbIC
konpuamMu ¢ Homepamu oT 0 mo 3. Konbuo ¢ Homepom 0 sBisercs
HauOoJiee NPUBWICTUPOBAHHBIM, TO €CTh MAaKCHMAaJIbHO 3alllUILEH-
HbIM. KomnionenTs! cuctemsl Windows 95, oTHocsuecst K KombIty 0,
0TOOpPaXXatoTCsl Ha BUPTYAIBHOE aAPECHOE MPOCTPAHCTBO MEXAY 3 U
4 rurabaiitamu. K 3THM KOMITOHEHTaM OTHOCSITCSI COOCTBEHHO SIIPO
Windows, mojicicremMa ynpaBieHHUs] BAPTYIbHBIMH MallliHAMH, MO-
nynu GaiyioBoi cUCTeMBl M BUpTyalibHbIe ApaiiBepsl (VD).

OO6nacTh maMaTH MeXay 2 u 4 rurabaliTaMu agpecHOro IMpo-
CTpPaHCTBA KaxJ0u 32-pa3psaHoil NPUKIATHON MpOrpamMMbl COBME-
CTHO MHCIIOJIb3YeTCSl BCEMH 32-pa3psSAHBIMH IPHUKIATHBIMU TIPO-
rpaMMmamMu. Takasi OpraHu3alysi MO3BOJSIET OOCITY>KHBATh BBI3OBBI
API HenocpeCTBEHHO B aJJpeCHOM MPOCTPAHCTBE MPUKIAJHON TTPO-
TpaMMBbI U OTpaHUYHMBaET pa3Mep paboyero MHOXKECTBA, OJJHAKO 3TO
CHIDKAeT HaJie)KHOCTh. HUUTO He MOXeT moMenars Mmporpamme, co-
Jeprkalie omuoOKy, IPOM3BECTH 3alIUCh B aJpeca, IpUHAUIeKALIIe
cucteMHbIM DLL, 1 BBI3BaTh Kpax BCEH CUCTEMBI.

B obnactu mexay 2 u 3 rurabaiiTaMu TakKe HaXOAATCS BCeE 3a-
nmyckaemble 16-paspsiaHble mpukinagaeie mporpamMel Windows. C
LEJIBI0 00eCHeueHs] COBMECTUMOCTH 3TU MPOTPAMMBI BIOIHSIOTCS
B COBMECTHO HCIOJB3YEMOM aJpPEeCHOM IPOCTPAHCTBE, I/I€ OHU MO-
I'YyT UCIIOPTUTH APYT ApYra Tak e, kKak 1 B Windows 3.x.
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Anpeca mamMsaTu HIbke 4 MOalT Takke 0TOOpakaroTcs B aapec-
HOE TIPOCTPAHCTBO KAXKAOW NPHKIATHON HMpOrpaMMBl H COBMECTHO
UCTIONB3YIOTCS BCEMH TIPOIIecCaMy, Oarogapsi 4eMy CTaHOBUTCS BO3-
MOXHOW COBMECTHMOCTD C CYILECTBYIOIINMHU JpaiiBepaMu peanbHOro
pEeKUMa, KOTOPBIM HEOOXOIUM JIOCTYII K OTHM ajpecaM, HO BCIEACT-
BHE ATOTO eIlle 0JHa 00JaCTh MaMSTH CTAHOBUTCS HE3ALIMIIICHHOH OT
ciydaitHoit 3amucu. K HmkHUM 64 KuimoOaiiTaM 3TOro ajapecHOro
IIPOCTPAHCTBA 32-pa3psiiHble MPHUKIAAHBIE IPOrpaMMbl 00OpaIaTbes
HE MOTYT, YTO JIa€T BO3MOXXKHOCTh TIEpEXBaThHIBATh HEBEPHBIC yKa3a-
TeNH, HO 16-pa3psiiHble IPOrpaMMBbl, KOTOPbIE, BO3MOXKHO, COACPIKAT
omMOKHU, MOTYT 3aIIMChIBATh Ty/1a NaHHbIE.

Brlmen3noxkeHHy0 MOJENb PacHpeieeHUus] MaMsITH MOXKHO
MPOMJITIOCTPHUPOBATE C MOMOLIBIO puc. 3.2.

4T6 )

CucrteMHbIE KOMIIOHEHTHI,
OTHOCSIIHECS K HYJIEBOMY
376 KOJIBIY 3aI[UThI Anpeca mexy 2 u 4 rurabaiiTa-
MH, OTOOpaXkaeMble B a/[PECHOE

Cucremusie DLL. > MPOCTPAHCTBO KAXKIOH MPOrpam-
[Tpuknagnaeie nporpamMel Winl6 Mb1 Winl6

2176 (TIporpamMMBl, HCIIOTB3YIOIIHE

16-pa3psinHBIE anmpeca).

CoBmecTtHO uctnosibavemsie DLL | )

C 4 M6 1o 2 I'6 — cobGcTBeHHOE
IMpukagsbie mporpamMmbl Win32 @JPCCHOC MPOCTPAHCTEO UL Kax-

(IPOTPAMMBL, HCTIOJB3YIOLIHE JIOM NIPUKJIaTHOM IIPOrPaMMBL.
«JInuHbIe» agpecHble IPOCTPaH-
32-pa3psimHBIE ampeca)
CTBa JIPyTUX MPOrpaMM HE BUIHBI

4 M6
C 64 K6 10 4 M6 — 00macTh,
KoMnoHeHTsI peasbHOro pexxuma
64 K6 HCIOJIb3yeMasi BCEMU TpoIiec-
camu
0

Puc. 3.2 — Moxens namsatu OC Windows 9x

MuHHMaIbHO AOMYCTUMBIA 00BeM omepaTuBHOM mamatu OC
Windows 95 pasen 4 MOaiiT, oqHaKo Tpu TakoM oObeMe MPOOYK-
COBKa CTOJIb BEJIMKA, YTO MPAKTUYECKU PaboTaTh Henb3s. CTpaHHY-
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HEII (haii, ¢ TTOMOIIBI0 KOTOPOTO PEean3yeTcs MEXaHW3M BHPTY-
ILHOW TaMSTH, 10 YMOJYAHHUIO pacliojiaraeTcs B Karajiore caMow
Windows u uMmeeT nepeMeHHbIH pazmep. CucTeMa OTCIEKUBACT €T0
JUIMHY, YBEJIMYUBasi WIK COKpaIas 3ToT (ailn npu HeoOXOAUMOCTH.
BwMmecre ¢ ¢parmenTanueit gaiina momkadyku (cM. moapasnuen 3.3) ato
NPUBOIUT K TOMY, UTO OBICTPOIEHCTBHE CHUCTEMBI CHMXKAETCS IO
CpPaBHEHUWIO C CHTyarmed, korma Qaiin Obul Obl (UKCUPOBAHHOTO
pasMepa W pacrojiarajics B CMEKHBIX KjacTepax (T.e. ObLT OBl med-
parmentupoBan). Cpenath Qaii MOAKAaYKH 3aJaHHOTO pasMepa
MOYKHO JI00 Yepe3 CreUabHO pa3paboTaHHYIO IS 3TOTO IMOACHC-
temy: Ilanens ympaBnenus — Cucrema — bBricTpogpelictBue —
daiinoBast cuctema; mubd0 mpocto npornucas B daitne SYSTEM.INI B
cexknuu [386Enh] cTpouku ¢ ykazaHHeM AWCKa ¥ UMEHH 3TOTO (aii-
7a, HarpuMep:

PagingDrive=C:
PagingFile=C:\PageFile.sys
MinPagingFileSize=65536
MaxPagingFileSize=262144

JIBe TepBBIX CTPOKH YKa3bIBAIOT UMS CTPAHUYHOTO (haiina u ero
pa3Merienue, a IBe MOCIeIHNX — HAYaIbHBIA 1 TPeebHBIA pa3Mep
CTpaHM4YHOTO (aiiyia (3HaUeHHs yKa3bIBAaIOTCSA B KuioOaifrax). Jlms
oTpesieyieHnss He0OX0IMMOTO MHUHHMMAJIHHOTO pa3Mepa 3Toro ¢aiina
MOKHO PEKOMEH/IOBAaTh 3allyCTUTh porpamMmy SysMon (CHCTeMHBIN
MOHHTOp) U, BEIOPAB B KA4e€CTBE HAOJIIOIaEMbIX ITapaMETPOB pa3Mep
(aiiia monkauyku U 00bEM CBOOOJHON MaMsTH, OIICHUTh MOTPEOHO-
CTH B TIAMSTH, 3aIyCKas T€ MPHIOKEHHUS, C KOTOPBIMHU Yallle BCEro
MIPUXOIUTCS paboTaTh.

3.2.2.2 Microsoft Windows na nmaardopme NT

B oneparnmonnbix cuctemax Windows NT Toxe Mcmonb3yercs
IUIOCKasg Moneilb mamard. 3ametum, uyro Windows NT 4,0 Server
npaktudecku He oTimdaercs or Windows NT 4.0 Workstation; pas-
HUI[A JIMIIb B HAJUYMK y CEpBEpa HEKOTOPBIX JOTOJHHUTEIBHBIX
CIIyKO0, JTOTIOJIHUTENLHBIX YTWINT JUIsl YIPABJICHUS JOMCHOM M He-
CKOIIbKO WHBIX 3HaY€HHWI B HACTpOIiKax cucteMHoro peectpa. OqHa-
KO CXeMa paclpelesieHHus BO3MOXKHOTO BHPTYAIBHOTO aIpecHOro
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npoctpancTBa B cucteMax Windows NT pasuTenpbHO OTIU9aeTcs OT
Monenu mamata Windows 95/98. Ilpexnme Bcero, B OTIHYHE OT
Windows 95/98 8 Win NT B ropazno Oosbliiell CTENIeHH UCTIONb3Y-
eTCsl PAI Cepbe3HBIX aIapaTHBIX CPEACTB 3AIIUTHI, NMEIOIINXCS B
MHUKPOTIpOLIECCOpaX, a TaKkKe MPUMEHEHO MPUHIMIIHAIBLHO JPYroe
JIOTHYECKOE pacilpeesieHHe aIpecHOr0 IPOCTPaHCTBA.

Bo-niepBbIX, Bce CHCTEMHBIE IPOTPaMMHBIE MOIYJIM HAaXOIATCS
B CBOMX COOCTBEHHBIX BHUPTYQJIBHBIX aIPECHBIX IPOCTPAHCTBAX, H
AOCTYIl K HUM CO CTOPOHBI MNPHUKIAAHBIX IIPOrpaMM HCBO3MOKCH.
SIapo cucTemMbl M HECKOJIBKO JpaiiBepoB pabOTarOT B HYJIEBOM KOJb-
1€ 3aIIUTHI B OTIEIFHOM aIpeCHOM IPOCTPAHCTBE.

Bo-BTOpBIX, OCTajbHBIE MPOrPaMMHBIE MOAYJIM CaMOM omepa-
LIUOHHOH CHCTEMBI, KOTOpPBIE BHICTYIIAIOT KaK CEpPBEPHBIE MPOLECCHI
10 OTHOIICHHMIO K MPUKIIAJIHBIM TIporpaMmam (KIneHTam), GpyHKIuo-
HUPYIOT TAKKEC B CBOCM COGCTBGHHOM CUCTCMHOM BHPTYaJILHOM aj-
PECHOM MPOCTPAHCTBE, HEBHUAMMOM JJSl NMPHKIATHBIX MPOLECCOB.
Jlornueckoe pachpesiesieHHe aIpecHbIX MPOCTPAHCTB NPUBEICHO Ha
puc. 3.3.

4T6
Kon anpa
(paboraer B KoIbIIE
3anuThl ¢ HomepoM 0)
2T6 - C
DLL Win32 knuenrckoii | IT P IprxnanHbie nporpamMMel
CTOPOHBI P n obparmarores k DLL, ko-
0 C C TOpbIE NIEPEHAPARIISFOT
[MpukaaHbie Tporpam- Ié T E COOOIIEHNS K CHICTEME
Mbl Win32 (y kaxmoi c EP
nporpaMmel ceoe cober- | ¢ M B Koz naxomurcest B cBoeM
BEHHOE BHPTYaJIbHOE H E COOCTBEHHOM a[PECHOM
IPOCTPAHCTBO TAMSTH) O P | npocrparcTse 1 HemoCTY-
BupTtyanbHble MalIuHbI oA TICH BbI3bIBAFOIIM €10
Winl6 TpoLeccam
64 K6
0

Puc. 3.3 — Moxens namsaru OC Windows NT
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[IpuknagapIM TIporpaMMamM BbiAensercs 2 ['0alT JIOKaabrHOTO
(coOCTBEHHOT0) JIMHEHHOTO (HECTPYKTYPHPOBAHHOTO) aJpecHOro
MPOCTPaHCTBa OT rpanuilbl 64 KobaliT no 2 ['6aiiT (mepeie 64 Koaiit
MOJTHOCTHIO HEAOCTYIHBI). [IpuKimamHeie mporpaMMBbl U30JIHPOBAHBI
Ipyr OT Jpyra, XOTsA MOTYT oOImarecs uepe3 Oydep oOMeHa
(clipboard) 1 MexaHU3MBI: YHUBEpCaJIbHbIC MEXaHU3MbI AHMHAMHYE-
ckoro obmena pamabiMud DDE (Dynamic Data Exchange);
TEXHOJIOTHIO JTOKYMEHTHO-OPHEHTUPOBAHHOW apXHUTEKTYpPHI IPHIIO-
xennit OLE (Object Linking and Embedding).

B BepxHeli yacTu Kaxx0i 2-TurabaiiTHON 001acTH MPUKIATHON
NporpaMmsbl pasmerrieH Koj cucteMHbix DLL konbia 3, KOTOpbBIA
BBHITIOJTHSET TIEPEHANPaBICEHUE BHI30BOB B COBEPIIIEHHO M30JIMPOBAH-
HOE aJIpECHOE MPOCTPAHCTBO, Tl COACPIKUTCS YKe COOCTBEHHO CHC-
TEMHBIA KOJI, BBICTYMAIOMINIA KaK CepBep-Ipoliecc (server process),
KOTOPBI MPOBEpsICT 3HAYCHUS MapaMeTpOB, MCIOJIHSET 3alpollIeH-
Hy!0 QYHKIHMIO W TIEpechUIaeT pe3ysbTaThl Ha3al B aJpecHOe Mpo-
CTPaHCTBO TPHUKIATHONW MPOrpaMMBI. XOTS CepBEP-TIPOLIECC caM 0
cebe ocTaeTcs MPOIeCCOM MPUKIIAJHOTO YPOBHS, OH IOJHOCTHIO 3a-
IIMIICH OT BBI3BIBAIONICH €ro MPHUKIATHOW MPOrpaMMbl U U30JIUPO-
BaH OT Hee. Mexay orMmeTkaMu 2 u 4 ['0aliT pacmonoXeHbl HH3KO-
YpOBHEBBIE crcTeMHBIe KoMmoHeHTH Windows NT koieiia 0, B ToM
YHCIIe SIIPO, TUIAHUPOBIIMK IMOTOKOB M JAMCIETYEp BUPTYaIbHOW Ma-
MsTH. CHCTEMHBIE CTPaHMLBI B 3TOH 00JacTH HaAENeHBl NPHUBHIIC-
THSIMH CYTIEPBU30pa, KOTOpBIE 3aMar0Tcd (DM3WYECKUMH CXEMaMU
KOJIBIIEBOH 3aIIUTHI MpoIeccopa. JTo JelaeT HU3KOYPOBHEBBIA CHC-
TEMHBI KOJ HEBHOMMBIM M HEIOCTYHHBIM UIS 3alMCH HPOTrpaMMm
MPUKJIATHOTO YPOBHSA, HO TPUBOAUT K TAJCHUIO TPOU3BOIH-
TEJIHHOCTH BO BPEMS MEPEXO0I0B MEXKIY KOIBI[AMH.

Hns 16-paspsmabix  npukinagaeix  Windows-nporpamm OC
Windows NT peanmuzyer ceancsl Windows on Windows (WOW). B
ommaue ot Windows 95/98 OC Windows NT naer BO3MOKHOCTB
BBITIOJNHATH 16-paspsiaHbie mporpaMMbl Windows WHAWBUAYATBHO B
COOCTBEHHBIX MPOCTPAaHCTBAaX MaMSITH WM COBMECTHO B pasfensie-
MOM afpecHoM mpoctpaHcTBe. Iloutu Bo Bcex cmywasx 16- u 32-
paspsaHbBIC MPUKIATHBIE MporpaMMbl Windows MOTryT cBOOOIHO
B3aUMOJIeCTBOBATh, UcnoNb3yss OLE, He3aBHCHMO OT TOTO, BBITIOJN-
HSIOTCS OHM B OTHAEIbHON mim o0med mamsatiu. CoOCTBEHHBIE IPH-
KJIaJHbIe TIporpaMMbl U ceaHchl WOW BEITIONHSIOTCS B PEKAME BbI-
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TECHSIOIIE MHOI03aJaqYHOCTH, OCHOBAaHHOW Ha YIPaBJICHUH OT-
JeTbHBIMH TIOTOKaMH. MHOXKecTBEeHHbIE 16-pa3psiaHble MPUKIIAIHbIC
nporpamMmbl Windows B ogHoM ceaHnce WOW BBIOJHAIOTCS B COOT-
BETCTBHM C KOOIICPATHBHOW MOJENBI0 MHOTO33maqHocTH. Windows
NT MOKET TakKe BBIOIHITH B MHOT033/Ia4HOM PEXHUME HECKOIBKO
ceancoB DOS. Ilockonbky Windows NT wumeeT moigHOCThIO 32-
paspsHYI0 apXUTEKTYpY, HE CYIIECTBYET TEOPETHUECKUX OrpaHU-
yeHH Ha pecypchl wmHTepdelica rpadudeckux ycrpoiricts GDI
(Graphics Device Interface) u USER.

[lpu 3amycke TPUIIOXKEHHS CO3AeTCs MPOIECC CO CBOSH HH-
(hopManmoHHO# CTPYKTypol. B paMkax mporiecca 3aIryckaercs 3ama-
ya. [Ipy HeoOXOAMMOCTH 3TOT Tpen (3aJada) MOXET 3alyCTHUTh
MHOXECTBO JPYTUX TpeAOB (3a7ay), KOTOpble OYyAyT BBHIMOIHATHCS
MapaJuielIbHO B paMKax oJHOTO mporecca. O4eBUIHO, YTO MHOKECT-
BO 3aMyIICHHBIX MPOIECCOB TAKXKE BBIMOJHSIIOTCS MapauieibHO U
KaXIbIli U3 MPOLECCOB MOXET MPEACTABISATh U3 ce0s MyJIbTH3agau-
HOE TIpWIIOKeHHe. 3amavn (Tpeasl) B paMKax OJIHOTO TpoIiecca BhI-
MOJTHSIOTCS B €IWHOM BHPTYaJIbHOM aJ[peCHOM IIPOCTPAHCTBE, a
MPOIIECCH BBITMOJHSIOTCS B Pa3IMYHBIX BHPTYAIBHBIX allPEeCHBIX
npocTpaHcTBaxX. OTOOpaXKeHHe Pa3iIMYHBIX BUPTYAIBHBIX aIPECHBIX
MIPOCTPAHCTB HCIOIHSIONINXCS TPOLECCOB HAa (PH3MUECKYIO TaMATh
peamm3yet cama OC; IMEHHO KOPPEKTHOE BEITIONHEHUE ITOH 3a1auu
rapaHTUPyeT U30JIHUI0 IPUIIOKEHHH OT HEBMEIIATEILCTBA IPOLIEC-
coB. [l obecriedeHnsT B3aMMOICHUCTBUSI MKy BBITOTHSIIOIIMMHUCS
MIPUJIOKEHUSIMHI U MEXTY TIPIITIOKEHUSIMHI M KOJIOM CaMO# orepariu-
OHHOW CHCTEMBI MCIIOJB3YIOTCS COOTBETCTBYIOIINE MEXaHU3MBI 3a-
IIUTHI TAMSATH, TOJIEPKUBAEMBIE allliapaTypoil MUKPOIIPOIeccopa.

[IporieccamMu BbIENEHNS MAMSTH, €€ PE3EPBUPOBAHHS, OCBOOO-
KICHUS ¥ TOJKAYK{ YIPABIACT IUCIETYEp BUPTYAIbHOW MaMSTH
Windows NT VMM (Virtual Memory Manager). B cBoeii pabote
3TOT KOMIOHEHT Pean3yeT CI0KHYIO CTPaTETHIO ydeTa TpeOoBaHU!
K KOy W JaHHBIM Mpolecca JUIi MHHUMH3AIWU JOCTyMa K AWCKY,
MOCKOJIBKY peanu3alvs BHPTYaJbHOH NHaMATH 4YacTO NPHUBOAMT K
0O0JIBIIIOMY KOJIMYECTBY TUCKOBBIX OTEpaIlnii.

Kaxxmas BupTyanpHas CTpaHHIIA TTaMATH, OTOOpakaeMas Ha (u-
3UYECKYIO0 CTPAHUILy, IEPEHOCUTCS B TaK HAa3bIBAEMBIN CHIPAHUYHDLIL
¢peitm (page frame). [Ipexxae yeM Koj WK NTaHHBIE MOXKHO OyZeT
MEPEMECTUTh C TUCKa B MaMsTh, TUCTETYEP BHPTYAIbHON MaMsITH
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(Momynms VMM) nomkeH HaWTH WK CO311aTh CBOOOJHBIN CTpaHUY-
HBIH (peiiM mim QpeiiM, 3armoTHeHHBI HYJISIMH. 3aMETUM, YTO 3a-
MOJIHEHUE CTPaHUI HYJSIMH MPEACTaBIsET co00i 0nHO M3 TpeboBa-
HUHM CTaHIapTa Ha CHCTeMBbl Oe30macHOCTH ypoBHS C2, MPHUHATOTO
npaButenscTBoM CLIA. Ctpannynsie (ppeiiMbl JOKHBI 3aIOTHATHCS
HYJISIMH 7151 TOTO, YTOOBI MCKJIIOYUTH BO3MOXKHOCTH HCTIONB30BaHHMS
WX TPEABIAYIIETO COAEPKUMOTO APYTUMHU TporieccaMu. UToOBI
(dpeitMm MOXHO OBIIIO OCBOOOAHWTH, HEOOXOIWMO CKOIHMPOBATH Ha
JIMCK M3MEHEHHUsl B €r0 CTpaHWIe AaHHBIX, U TOJNBKO IIOCIE 3TOTO
¢peiiMm MOkHO OyaeT TOBTOPHO HCIIONIB30BaTh. lIporpamMmel, Kak
MPaBWJIO, HE MEHSIOT CTPAaHUIBI Kona. CTpaHHUIBI KONa, B KOTOPHIE
MPOTpaMMBbl HE BHECITH U3MEHEHUH, MOKHO YAHUTh.

Jucnerdep BUPTYyaJbHOU MaMTH MOXKET OBICTPO U OTHOCHTEINb-
HO JIETKO yJIOBIIETBOPUTH MPOTPAMMHEIE MTPEPHIBAHUS THITA «OIINOKA
crpanunbl»y (page fault). Uro kacaercs ammapaTHBIX IpepbIBAaHHN
TUTA «OIIMOKa CTPaHHULbI», TO OHH MPUBOIAT K MOJAKadke (paging),
KOTOpasi CHIDKaeT IPOHW3BOJIUTEIEHOCTh CHUCTeMBl. PaHee roBopH-
710Cch 0 ToM, 9T0 B Windows NT, k O0JIBIIOMY COXaJICHHIO, BEIOpaHa
muctmnaa FIFO muist 3amerienust ctpanuil, a He 6osee 3 GeKTHB-
uble aucuuminiabl LRU u LFU. Korga npouecc ucnonb3yer Koa Wik
JaHHBIE, HAXOASIINeECS B (PU3NIECKOH MaMsATH, CHCTEMA PE3EPBUPYET
MECTO JUTS 3TOM CTpaHUIbl B (aiine nmonkauku Pagefile.sys Ha mucke.
OTO nmenaeTcs ¢ pacueToM Ha TOT CIIydaif, 4TO JaHHBIE MOTpedyeTcs
BEITPY3UTh Ha muck. Daitn Pagefile.sys mpencrasiser coboit 3ape-
3epeupoeannblii 610K TUCKOBOTO TPOCTPAHCTBA, KOTOPBIA HCIIONb-
3yeTcsl AJsl BBITPY3KH CTpPaHML, MOMEUYECHHBIX KaK «TPSI3HBIE», MPH
HEOOXOAMMOCTH OCBOOOXKIEHUS (PU3MUECKON MaMsITH. 3aMETHM, YTO
3TOT (haiir MOXKET OBITH KaK HEMPEPHIBHBIM, TaK M ()parMEHTUPOBaH-
HBIM; OH MOJET OBITh PAcIOJIOKEH Ha CHCTEMHOM JUCKe OO Ha
M000M APYIOM U JJake Ha HECKOJBbKHX OucKax. Pazmep storo crpa-
HUYHOTO (haiiia orpaHUYMBaeT 00bEM NAaHHBIX, KOTOPHIE MOTYT Xpa-
HUTHCSL BO BHEUIHEH MaMsATH NPU MCIOJIb30BaHUH MEXAaHH3MOB BHp-
TyanbHOM mamsaTH. [lo ymomuaHuro pasMep Qaiiina MmoaKadyku ycra-
HaBIIUBAaeTCS pPaBHBIM 00beMy (GU3HUECKOH MmaMsTH TUTIoC 12
MO6aiiT, oHaKO TOJH30BATEIh UMEET BO3MOXXHOCTh H3MEHHTH €r0
pasmep 1o cBoeMmy ycMmoTperuro. [IpobiemMa HEXBaTKH BHPTYaIbHOMN
MaMsATH YacTO MOXET OBITh pellieHa 3a CYeT YBEIHYeHHs pazMepa
(aiina momkauku. B cucrtemax Windows NT 4.0 o0BekTHI, co3ma-
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Ba€MbIC U HCIOJIb3YEMble NPUIOKEHUSIMU U ONEPAlMOHHOM cHCTe-
MO, XpaHITCS B TaK Ha3bIBACMbIX mysaax namsamu (memory pools).
JocTyn K myJaaM MOXeT OBITh HOJYyYeH TOJIBKO B MPUBUICTHPOBAH-
HOM pEeXuMe paboThl Ipolrieccopa, B KOTOPOM padOTar0T KOMIIOHEH-
THI OTIEPALIMOHHOW cUCTEeMBL. [103TOMY It TOTO YTOOBI OOBEKTHI,
XpaHsILIHecs B MyJiaX, CTadl BUAUMBI TPpeAaM MPHIOKEHHUH, Tpelsl
JOJDKHBI TIEPEKIIOYUTECST B IIPUBUICTHPOBAHHBIN pexxuM. [lepeme-
waemolil WA Hepesudenmuwlti nya (paged pool) COmEpPKUT 0OBEKTHI,
KOTOpbIE MOTYT OBITH NPH HEOOXOIMMOCTH BBITPY)KEHBI Ha JHCK.
Henepemewaemviti unu pesudenmusiti nyn (nonpaged pool) comep-
XKHUT OOBEKThI, KOTOPBIE OJDKHBI IIOCTOSHHO HAXOAUTHCS B IIAMSATH.
B yactHOCTH, K Takoro poga 00bEKTaM OTHOCATCS CTPYKTYpPHI JaH-
HBIX, UCTIONB3YyeMbIe MporexypaMu 00pabOTKH MpephIBaHUM, a TaK-
K€ CTPYKTYPBI, HCIIONIb3yEeMBbIC [UIs IPEJOTBPAIIeHUs] KOH(INKTOB B
MYJIBTHITPOIIECCOPHBIX cUcTeMax. MICXOAHbIH pa3Mep MyJIoB omnpee-
nsiercsi o0beMoM u3uueckol mamsTH, noctynHod Windows NT.
BriocnenctBun pasMep Imyna YCTaHABIMBACTCS IWUHAMHYECKH WU B
3aBUCHUMOCTU OT padOTaIOIIUX B CUCTEME IMPUIOKEHHH U CEPBUCOB
MOYKET U3MEHSTHCS B IIUPOKOM JIHAIIa30HE.

Bces BupryansHas namate B Windows NT mozpasnensercs Ha
KJIacChI: 3ape3epBUpoBaHHYIO (reserved), BeIIENeHAYIO (committed)
U noctynHyo (available).

3ape3epBupoBaHHAasi MaMSThH NpEACTaBIsIeT co00il Habop He-
NPEPHIBHBIX aJpPEecoB, KOTOpPhIE AWCIETYEpP BHUPTYaIbHOH NaMSTH
(VMM) BeImemsieT mjis mpoliecca, HO He YUHTHIBAeT B 0OIIeH KBOTE
naMsITH Ipolecca OO TeX Mop, MoKa oHa He OyAeT (aKTHYeCKd UcC-
nojib3oBaHa. Korma mpoueccy TpeGyeTcst BHIIIOJHHUTH 3alMCh B Ma-
MSTh, €My BBLAEIISICTCS] HyXXHbBIM 00bEM U3 3ape3epBHPOBAHHOMN Ia-
MmaTu. Eciu mporeccy notpedyercst 60bIInii 00beM MaMaTH, TO J10-
MOJTHUTENIbHAS TAMTh MOXET ObITh OJHOBPEMEHHO 3ape3epBUPOBa-
Ha U UCTIOJIb30BAHA, €CJIU B CUCTEME UMEETCS JOCTYIHAS IaMSATh.

MamaTts, BblgedeHa, eciu aucnerdep VMM pesepBupyert uis
Hee MecTo B (¢aitne Pagefile.sys Ha TOT ciyuail, korga norpedyercs
BBITPY3UTh COAEPKUMOE MaMATH Ha IUCK. OOBbEeM BBIIENEHHOH Ma-
MSATH TIpoIlecca XapaKTepu3yeT (PakTHIeCKH MOTPeOIsIeMbIii UM 00h-
eM mamsTd. BeineneHHas naMaTh orpaHnYHBacTCs pasMepoM (aiiia
nogkadkd. llpenenvHblii 00beM BBIOENICHHOW NAaMATH B CHCTEME
(commit limit) ompenemnseTcss TeM, Kakoi 00beM TaMSATH MOXHO BBI-
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TIEATH TIporteccaM 0e3 yBeIMUeHUs pa3MepoB daiina monkadku. Ec-
JIU B CUCTEME MMEETCS JOCTATOYHBIN 00bEM TUCKOBOIO MPOCTPAHCT-
Ba, TO (paiii MOJKAYKK MOXKET OBITh YBEJIMYCH U TEM CaMbIM OyJeT
pacIIipeH MpeaeabHbI 00beM BBIICICHHON TTaMSTH.

Bcest mamMsTh, KOTOpast He ABJISICTCS HU BBIICICHHOM, HU 3ape3ep-
BUPOBAaHHOM, sBIsieTcs AOocTynmHOM. K mocTymHON OTHOCATCS CBO-
0oxHas maMsATh, OOHYJIEHHas MaMmsTh (OCBOOOXKICHHAS WM 3arlOJHEH-
Has HyJSIMH), a TaK)Ke MMaMsATh, HAXOMSAIIA’ICA B CHUCKE OMCUOAHUA
(standby list), koTopas OblIa ynaneHa u3 padouero Habopa mpoiiecca,
HO MOYeT OBITh 3aTpeOOBaHa BHOBb.

3.3 OpraHuzauusa pexuma 3almThbl
3.3.1 IlepexroyeHue 3a1a4 M BUPTyaJbHbIe MAIIUHBI

Ilyctes umeroTcs nBa mporecca (Hampumep, JBe IMPUKIaIHBIC
MPOTPaMMBbI), KOTOPbIE JOJKHBI BBIIOIHATHCS Kak Obl OJTHOBpPEMEH-
HO (KJ1accuueckuii poH-HEHMaHOBCKHUH MTPOLIECCOp OAHOBPEMEHHO HX
BBIIIOJIHUTh HE B COCTOAHMM). MOXHO 3alyCTUTh OAMH IpoOIece, a
gyepe3 HEKOTOpPOe BpeMsi IO almapaTHOMY HpephiBaHuIo (OT TalMe-
pa) COXpaHUTh B MaMATH 00pa3 €ro TEKYLIETO COCTOSHHS W 3aIryc-
TUTHb JApPYyTON mporecc. Yepes HEKOTOpoe BpeMs MO CIEAyIoEeMy
MIPEPHIBAHUIO BBITOJHUTH OOPAaTHOE MEPEKITIOUEHUE: COXPAHUTH CO-
CTOSIHUE BTOPOTO Ipoliecca B JIPYroM MeECTe MaMsATH, 3arpy3uTh B
perucTpsl mpoieccopa o0pa3 COCTOSHUS MEPBOro Mpolecca U Mpo-
JOJDKUATH €r0 BBINOJIHEHHE. Takue nepexniouenus 3aday cienyer
BBHIMIOJTHATh B TEUCHHE BPEMEHHM HCIIONHEHHS 00erX MHporpamm ¢
9acTOTOH, CO3JAIOIIEH Y IMOJIb30BaTENs HIUTIO3HI0 HEMPEPHIBHOCTU U
ogHOBpeMeHHOCTU. [IoHATHO, 4TO pecypchl mpoueccopa (Ipou3BoO-
JTUTEIBHOCTh) B 3TOM CiIyyae AEATCS MEeXIY 3aladaMM MpONopLro-
HaJILHO BBIACTSIEMBIM MM KBaHTaM BpeMeHH. UTOObI monb30BaTess
YAOBJIETBOPsUIA Takas IMPOU3BOAUTEIHLHOCTh IIPOLIECCOB, MPOLECCOP
JOJDKEeH o0ajgaTh TOCTaTOYHOW MoIHOCThIO. I[Iporeccopsr cemeii-
cTBa X86, HAUMHAsI CO BTOPOTO M, 0COOEHHO, ¢ TpeThero (386) moko-
JICHUSI, UMEIOT BCTPOCHHBIE CPENICTBA MHOT033aaYHOCTH (IHCIIO 3a1a4
MOYTH HE OTPaHIYCHO), paboTarolIKe B 3allIMIIEHHOM pexuMe. [lepe-
KITIOUEHHUE 337a4 MPOU3BOJUTCS MO0 CUTHATY MpepbIBaHMs OT Taiimepa
COBEPIIEHHO «IPO3payHO» I MPOLECCOB, PabOTAIOMIMX IICEBIOMNA-
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payieNbHO. B CBsI3M ¢ 4eM MmporpaMMHUCTY, pa3pabaThIBAIOIIEMy TIPH-
KJIQJHYIO IPOrpamMMy, B OOJBITUHCTBE CITydaeB HE HAJ0 3a00TUTHCS O
MHOTr03a/1a4Hoi pabote. B pacmopsbkeHue ero mporpaMMbl MPeroc-
TaBIIICTCSA BHUPTyaJbHasi MammuHa (ToXe (OH-HEHMaHOBCKas), B
KOTOpPOH yIpaBlIeHHE MepeaacTcs MOCIeA0BATEIFHO ITOU Mporpam-
MO, KaK OyJITO OHA — IMHCTBEHHBIH Tporecc. KoneuHo, momaepx-
Ka BUPTYaJIBHBIX MallliH TPeOyeT OMpeAeNeHHBIX YCHINI CO CTOpO-
Hbl MHOT'033JIa4HOM OMEpalMOHHON CHCTEMBI, KOTOPOW MPUXOIUTCS
pacrmpenensaTh He TOIbKO IPOIECCOPHOE BpeMs, HO M MaMATh, YCT-
policTBa XpaHEHHs, BBOJIA-BBIBO/Ia U KOMMYHHKAIIIOHHBIE — BCE pe-
CYpCHl PEaTbHOTO KOMITBIOTEpPA. ITO OCYIIECTBIIIECTCS C MOMOIIBIO
CIIEITUANBHBIX CPENICTB, BBEACHHBIX B MPOIECCOPHI X86 2—3-T0 TTOKO-
JIEHUH ¥ TIOCTOSTHHO Pa3BUBAEMBIX B CIEAYIOIINX MOKOJIeHUsX [12].

3.3.2 3amuineHHbIA pe;KMM M BUPTYaJIbHASI NAMSTH

Jnst Toro 4to0BI MpoLEcCh He MU JApyT Apyry (1o Hexoc-
MOTPY WIH YMBIIIJIEHHO), TPEOYIOTCSI MEPhI IPUHYIUTEIHLHON 3aIln-
ThI KPUTHUYECKUX pecypcoB. COBpeMEeHHbIE ONePAI[IOHHBIE CHCTEMBI
UCTIOJNIB3YIOT 3AIMINEHHBIH PeXUM IpoIeccopa, B KOTOPOM 3TH
MepBl pean3yIoTcs Ha anmapaTtHoM ypoBHe. [lockonbky mporpamMma
MOXET BSaHMOI[eﬁCTBOBaTB C MmoACHUCTEMAaMM KOMIIBIOTEPA TOJIBKO
Yyepe3 MPOCTPaHCTBA MaMATH W MOPTOB BBOJA-BBIBOJA, & TAaKKe all-
napartHble PephIBaHMs, TO M 3aIIUINATh HY)KHO 3TH TPH THIIA pecyp-
coB. CaMmyro CIOXHYIO 3amuTy uMmeeT maMatb. OC BeIIETAET Kax-
JOMY TPOLIECCY O0JIACTH MaMSITH — Ce2MeHmbl — PA3IMYHOrO Ha3Ha-
YeHHS U C Pa3HBIMU IIPaBaMH JOCTYymA. M3 OZHUX CETMEHTOB MOYHO
TOJBKO YUTATh IAaHHBIC, B JpyTrHe BO3MOXKHA W 3amuch. s mpo-
I'paMMHOI'0 KOJa BBIACIAIOTCA CIICHUAJIBHBIE CETMCHTBI, HHCTPYKIIUN
MOT'YT BBIOMPATHCA U UCTIOMHATHCS TONBKO U3 HUX. [0 OTHOIIEHHIO K
NPUHIUITY XPaHUMOCTH HPOTPAMMBI 3TO SIBIISIETCS MCKYCCTBEHHBIM
OrpaHWYeHHEM sl POH-HEHMaHOBCKON MaIllMHBI, HO Ienecoodpas-
HOCTh MPOTPAaMMHOT0 KoJa oueBuaHa. [Ipoueccopy «Oe3pa3zinuaHoy
COZIEPXKUMOE SYCHKH MaMsTH, Ha KOTOPYIO epeaioch yIpaBleHuUE,
— OH BCerJa IBITAaeTCsl TPAKTOBAaTh €€ KaK KOJ MHCTPYKIUH (WIIH
npepukc). Ecnu ommbodHo ympaBiieHHe Tepenanoch Ha 00JacTb
JaHHBIX, TO JAaJbHEWIIee TOBEICHNE IPOIIECCOpa HEeTIPeCcKa3yeMo —
3TO TaK HAa3bIBAEMBIH «BBUICT». 3allUTa HE IO3BOJSET IE€PENaTh
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YIpaBJIeHNE Ha CETMEHT JaHHBIX — CpadOTaeT UCKIIIOUEHNE 3alllHUThI,
KoTopoe oOpabatsiBacTcss OC, ¥ OMMOOYHBINH Tpoliecc OyAeT Mpu-
HYIUTENbHO 3aBeplieH. Takum o00pa3oM, BEPOSTHOCTh «BBUICTa
yMmeHbIaercs. YToOs!l BeIIEpKaTh MPUHIIMIT XPAHUMOCTH MPOTrpaM-
MBI, Ha BpeMsl €€ 3arpy3KH B MaMsTh WU MPOTPaMMHON MOIU(pUKa-
LUK 3Ty 00NacTh OOBABISAIOT CETMEHTOM JAHHBIX, B KOTOPBIHA pas-
pemreHa 3anuch. CrcTeMa 3alIUThl MOKET TTOJTHOCTHI0 KOHTPOIUPO-
BaTh pacmpeelieHue MaMATH, TeHepupys HCKIIOUEHHUS B CIydasx
pasnnuHbIX Hapymenui. Koneuno sxe, 3¢ pekTuBHOCTH 3amuThI (yc-
TOMYMBOCTh KOMITHIOTEPA K OIMIMOKaM) B 3HAYUTEIHHOW Mepe Orpe-
NeNSeTCsl MPEAYCMOTPHTEIHHOCTRIO Pa3pabO0TINKOB OTEPAIIIOHHON
CHCTEMBI.

Uem ciiokHee mporpamMma u 0oiibiie 00beM 00pabaThiBaeMbIX
€10 JJAaHHBIX, TeM OOJIbIEe e€ TOTPEeOHOCTH B MaMsATH. B mepBboIx mpo-
reccopax cemeiictBa 180x86 mamsATh MperOCTaBIsIach B BHIE CEr-
MEHTOB ¢ pazMepom 1o 64 Koaiit, a cymmapHbIii 00beM Iporpamm-
HO-aJ[pecyeMoil maMsTH He TpeBbllian 3HadeHus B 1 Moaiir. [lo-
TpeOHOCTH peIaeMBIX 3a1ad TOBOJIEHO OBICTPO TEPEPOCITH ITH OT-
paHHuYeHUs], ¥ B MPOLIECCOPHI BBEIM CPEACTBA OpPraHU3aIl[MH BUPTY-
aNbHOU MaMSTH.

Bupryaasnas nmamsares (Virtual Memory) npeacraBiser co-
00i1 mporpaMMHO-anIapaTHOE CPEJCTBO PACUIMPEHHUS IPOCTPAHCTBA
MaMATH, TPEJOCTaBIsIEMON MporpaMMe B KauyecTBE OINEPaTUBHOM
[12, 13]. OTa nmamsaTh (pU3MUECKH peanu3yercss B ONEPATUBHOU U
IVICKOBOM TAMSTH IO YIIPaBJIEHHEM COOTBETCTBYIOIICH OIIepaliv-
OHHOU cucTeMbl. BriepBrie OHa mosiBUIachk B mpoieccopax 80286, HO
YAOOHBIN s YIIOTPeOIeHHs BUI TIPUHSAJIA TOJNBKO B 32-pa3psaIHbIX
nporeccopax (80386 u BoImie). Bo-mepBhIX, OBUIO CHATO OTpaHUdE-
Hue Ha 64-KOaWTHBIM pa3smep cerMeHTa — Temeph JII0OOW CerMeHT
MOYKET HMETh IIOYTH NpPOU3BONBHBIA pasmep no 4 ['Oaiir. Bo-
BTOPHIX, ObIT BBEJICH MEXaHU3M CTPAHUYIHOH Tepeapecani IaMsITH
(paging). Teneps mobas ctpanuiia (00JacTh (PUKCUPOBAHHOTO Pa3-
Mepa) BUPTYyaJIbHOM JIOTHYECKOH MaMsITH, apecyeMoi MporpaMMoin
B TIpejieNiaX BBIJENIEHHBIX €l CerMEHTOB, MOMKET OTOOpa)kaTbCs Ha
mo0yio o0nacTh (pu3udeckodl maMaTH (peajbHO YCTAaHOBJICHHOMH
onepaTHUBHOMN namaTH). OToOpakeHUe MOMICPKUBACTCS ¢ TIOMOIIBIO
CIEIMATBHBIX TAOJIHUI] CTPaHUYHOH Tiepeapecalii, B KOTOPBIX KpPo-
Me CBSI3H aJ[pecoB €CTh yKa3aHWe Ha MPHUCYTCTBHE CTPAHUIBI B (H-
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3UYECKOW TaMsITH Ha JaHHBIM MOMEHT BpeMeHHU. Temepp cTpaHuUIlla
MaMsITH, He HyKHasi TIPOLIECCOPY B TAaHHBI MOMEHT BPEMEHH, MOYKET
OBITH BBITPYXKEHa Ha YCTPOMCTBO XpaHeHus (auck). Ha ee mecto
MOJKHO 3arpy3WTh HY)KHYIO CTPaHHMILY. 3asBKY Ha 3arpy3Ky HY>KHOW
CTpaHUIIBI JIeIaeT caM Mporeccop 0e3 KaKux-aIud0 yCHIUI BBIMOJ-
HSIEMOH MpOTrpaMMBbl: €CIH MporpaMMe MOoTpeboBasach siueika BHp-
TyallbHOW TaMSTH W3 CTPAHMIBI, 00pa3a KOTOpOH ceiiuac HeT B (u-
3UYECKON MaMsTH, BEIpabaThIBacTCs ClielnaabHoe UcKoueHue. O0-
paborumk sToro MckmoueHus (3To dacte OC) HaijeT cBOOOAHYIO
(pM3UYECKYI0 CTpaHUIly, BBITPY3WB Ha IHCK Ty, KOTOpas IOKa He
HYy’KHa, «IOJKadaeT» Ha Hee ¢ Aucka TpeOyemyro WHGPOpMAIHIO H
BEpHET yNpaBJIEHUE IMPOIECCy, MPEPBAHHOMY HCKIIOUYCHHEM. DTOT
MPOLIECC HUYETO «HE 3aMETHT», KPOME HEKOTOPOH 3aJep>KKU BBI-
TOJTHEHWsI WHCTpYKUWA. TakuM oOpa3oM, B pacmopspKeHHE BcCeX
MPOIIECCOB, HCIIOJHAEMBIX Ha KOMIIBIOTEpE IICEBIOMAPAIIENBHO,
MPEIOCTaBISACTCS BUPTYyadbHas ONEpaTUBHAS MaMsTh, pa3Mep KOTO-
poii orpaHnyYeH cymMMon o0beMa (PH3MUECKOil OnepaTUBHOW MaMSTH
1 00JacThI0 IHUCKOBOW TMaMATH, BBIAEIEHHOW UIS TOAKAYKH CTpa-
Hu1l. CyIIeCTBYIOT CIEIYIOUIHE CTPATETHH MOJKAYKH CTPAHUIL: TOJ-
KayKa 10 3alpoCy U MOJIKaYKa C YIPEKICHUEM.

Ioakauka cTpanun mo 3ampocy. HamGomee parmoHambHOMN
SIBIISICTCS 3aTPy3Ka B OCHOBHYIO MAMSITh CTPAHHII, HEOOXOAMMBIX JIJISI
paboThl mpomecca, o ero 3ampocy. He cnemyer mepenuchiBaTh W3
BHEIIHEW MaMATH B OCHOBHYIO HU OJIHOW CTpPaHHIIBI IO TEX IOp, I10-
Ka K He SBHO HE OOpaTHTCS BBITONHSIOIIMICS mporiecc. B monb3y
TaKOU CTpaTeruu MOXKHO IIPUBECTH HECKOJIBKO apryMeHTOB [12]:

- Ha OCHOBaHHWU TOJIO)KEHUH TEOPUH BBIYMCIUMOCTH, B 4acT-
HOCTH TI0 PEUICHHUIO BPOoO1eMbl OCIAHO64A, TIYTh, BEIONPAaEMBbIid TIPO-
rpamMMOii IpH CBOEM BBITTOJTHEHUH, HEBO3MOXKHO TOYHO TPEICKA3aTh.
[Toatomy nto0ast MOTBITKA 3apaHee 3arpy3UTh CTPAHMIIBI B IAMSTH B
TIPEABUACHUHA TOTO, YTO OHH TOTPeOyroTcs B pabore (cTparerus
BTAJIKUBAHU C YIPEKIECHUEM), MOKET OKa3aThCsl HEYNa4HOU — OyayT
3arpy KeHbI PYTUe CTPaHHUIIbI,

- TOAKadKa CTPaHWI] MO 3aIpoCy TapaHTUPYET, 9TO B OCHOB-
HYIO NIaMATh OYIyT MEepPENHCHIBATHCS TOIBKO T€ CTPAHHUIIBI, KOTOPHIE
(axTHIeCKH HEOOXOUMBI 711 paOOTHI MPOIIECCOB;

- JIOTIOJHHTENbHBIE 3aTPaThl HA TO, YTOOBI ONPENETUTh, KaKue
CTpaHUIIBI CIIEyeT NepeaaBaTb B OCHOBHYIO NaMsTh, MUHUMAIbHBI.
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BrankuBanue ¢ ympexneHHEM MOXET HOTpeOOoBaTh 3HAYHUTENBHBIX
JIOTIOJIHUTENBHBIX 3aTPaT MPOLIECCOPHOTO BPEMEHH.

[Monkauka cTpaHuI] IO 3amMpocy MMeeT cBoW mpobiemsl. Ipo-
LeCC JAOJDKEH HAKAIUIMBATh B MAMATH TpeOyeMble eMy CTPaHHILbI IO
onHoil. Ilpu MoOABIEHUN CCHUIKM Ha KaXIYH HOBYIO CTPAaHMILy HpPO-
Heccy MPUXOAMTCS >KAaTh, KOTJa dTa CTpaHMLa OyIeT mepeiaHa B
OCHOBHYIO IaMsITh. B 3aBHCHMOCTH OT TOTO, CKOJIBKO CTPaHML JaH-
HOTO TIpOIecca y>K€ HaXOAATCS B OCHOBHOM HaMsITH, 3TH IEPHOJBI
OXHIaHuA OyAayT 0OXOIUTBCS BCEe OoJiee JOPOTo, MOCKOIBKY OKH-
JaloIIe MpoLecchl OyOyT 3aHMMAaTh Bce OONBIIMN 00BEM HaMATH.
YMeHbIIIeHUE 3aTpaT BPEMEHH W 00beMa WH(OPMAIMK 3a CYET Tie-
pUOOOB OXKHUIAAHHWA MPOLECCOM HYKHBIX €EMY CTPAHUIL ABJIACTCA BaXK-
HEHIIel enplo BCeX CTpaTeruil yrpaBieHHs MaMsThIO.

IHoakauka cTpaHuIl ¢ ynpe:xkaeHueM. [ maBHbINH KpuTepuid 3¢d-
(PDeKTUBHOCTH YIpaBIEHHUS pecypcaMHh MOXKHO c(popMyIHpoBaTh
ClleAyIOIUM 00pa3oM: HMHTEHCHBHOCTb HCIOJNB30BAHHUA Ka)JOTO
pecypca IOJDKHA ONPEACTATHCS OTHOCHUTENBHOH IIEHHOCTBIO 3TOTO
pecypca. Tak, B Hacrosiiee BpeMsl CTOMMOCTb alIapaTrypbl pe3Ko
CHWIKACTCA, W IIO3TOMY 3HAUUTCIbHO CHHXXACTCA OTHOCHUTCIIbHAA
LEHHOCTh MALIMHHOTO BPEMEHM Ha 00pabOTKy HHGOpPMAaLUH MO
CPaBHEHHUIO C BpPEMEHEM, 3aTpadyuBaeMbIM denoBekoM. Ceifdac pas-
pa6OT‘-II/IKI/I OMNECPAIMOHHBIX CHUCTEM AKTHBHO HMINYT IMIYTH YMCHBUIIC-
HUSl KOJHMYECTBA BPEMEHH, B TEUEHHE KOTOPOTO II0JIb30BATEISIM
MPUXOANUTCS KAATh MOJTYYEHHUs] Pe3ysbTaToB OT KomiibloTepa. On-
HUM U3 BECbMa IIEPCIEKTUBHBIX B ITOM CMBICIE SIBJISIETCSI METOA
MOJKAYKH CTPAHHULI C YIIPEKACHUEM (C OTIEPEKECHUEM).

[Tpu ynpexparomieid mokavke onepanvoHHasi CUCTEMa IbITaeT-
cs1 3a01aroBpeMEHHO IpeACKa3aTh, KaKUe CTPaHHUIbI IMOTpeOyroTcs
MpoIieccy, a 3aTeM, KOorja B OCHOBHOM MaMATH TOSBISETCS CBOOO-
HOE MECTO, 3arpy’kaeT B Hee 3TH cTpaHulbl. [loka mpouecc paboraer
CO CBOMMH TEKYIIMMH CTPAaHHLIAMH, CHUCTEMa 3alpalliiBacT HOBbIE
CTpaHHIBbI, KOTOPBIC 6YI[YT YK€ I'OTOBbI K HMCIIOJIB30BAaHUIO, KOIr'Ja
nporecc K HUM oOpaTtutrcsi. Ecnu pemienns o BBIOOpe CTpaHHIL s
MOJKAYKH NPUHUMAIOTCS MPAaBWIBHO, TO YAAeTCA 3HAYUTEIBHO CO-
KpaTuTh 0011ee BpeMs! BBIIIOIHEHHS JaHHOTO IIpoLecca.

Meron NOAKauyKU CTPAHUIl C YIPEKIECHUEM XapaKTEPU3yeTCs
CIeyIOUMMU IpeuMyniecTBamu [12]:
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- ecnu B OOJNBIIMHCTBE CIy4YaeB YAAaeTcs NPUHUMATH Ipa-
BUJIBHBIE PEIIEHUS O BBIOOpE CTPaHUI I TMOJKAYKH, TO BPEMs BbI-
TIOJIHEHMsI TIpoliecca 3HAuMTENbHO yMeHblnaeTcs. [loaromy mmeer
CMBICJT IBITATHCS CO3/1aBaTh MEXAHU3MBI YIPEKIAIOMEH MOJKAYKH,
JlaKe eCJI OT HUX HEJIb3s 0KUJIATh a0COIOTHON TOYHOCTH;

- BO MHOTHX CIyyasx MO>XHO HAXOJWUTH BIOJIHE MPABUILHBIC
pewenus. Ecan ux ypaercst peaan3oBaTh IPU OTHOCUTEIBHO MajbIX
3aTpaTax, TO BBIIOJHEHUE JAHHOIO IPOLECCa MOKHO 3HAYUTEIBHO
YCKOpPUTh, HE 3aMelJisisl MPU 3TOM paldOThl APYrMX aKTHBHBIX MpO-
LIECCOB;

- TIOCKOJBKY almaparypa BBEIYHCIUTEIBHBIX MaIlliH Bce Ooiree
JIeIIIEBEET, ITOCTIEICTBUA HEONTUMAIBHBIX PEILICHUH CTAHOBATCS MEHee
cepbesHbl. Ceifyac MbI MOKEM TMO3BOJHUTH cebe MpUOOPECTH JOMOJ-
HUTEIFHYI0 OCHOBHYIO MaMsTh, 00CCIIEYNBAIOIIYI0 HAKOIUICHHUE JI0-
MOJTHUTENBHBIX CTPAHUL, KOTOpPbIE MEXaHH3M YIPEeXKIAIome moi-
Kauku OyJieT repeaaBaTh B OCHOBHYIO TaMSTh.

3.3.3 Opranuzanus u agpecanus NAMATH B 3aLIUIIEHHOM
pexnMe

B mpomneccopax x86 mpeaycmarpuBaercs paszjieieHUE Mpo-
CTPAaHCTB IaMATH W BBOJA-BhIBOAA. IIpOCTPAHCTBO NaMSATH
(Memory Space) mpeaHa3HA4YCHO ISl XPAHEHUS! KOJOB MHCTPYKIIUIA
Y TaHHBIX, JOCTYII K KOTOPHIM OCYIIIECTBIIIETCSI HA OCHOBE OOJIBIIIO-
ro BEIOOpa crmoco6oB ampecarun (24 pexxuma). [laMaTe MOXKET J0TH-
YEeCKH OPraHU30BBIBATHCS B BUJIC OJHOTO WJIM MHOKECTBA CETMEHTOB
MEepeMEeHHON UTHMHBI WK (DUKCUPOBAHHOW UIMHBI B PEealbHOM pe-
xume. Kpome cermMeHTannu B 3alUIIEHHOM PEXXUME BO3MOXKHO pa3-
Oouenne (Paging) nmormueckod NMaMsTH Ha CTPaHMIBI pa3mMepoM 4
KoaiiT, kaxxgas w3 KOTOPBIX MOXET OTOOpaXkaThCs Ha JIOOYH 00-
JacTh (u3ndeckoi mamsaTH. HaunHas ¢ 5-ro MOKOJICHHSI, TTOSBUIIAChH
BO3MOXXHOCTh YBEIHUYCHHSA pa3Mepa crpaHuilsl g0 4 Moaiir. Cer-
MEHTAIMs ¥ pa30MEeHUE HAa CTPAHUIIBI MOTYT MPUMEHSTHCS B JTFOOBIX
coueTanuax. CerMeHTaIus SBISETCS CPEICTBOM OpPTaHU3aIlUH JIOTH-
YecKOW MaMATH Ha TPUKIAJTHOM ypoBHE. Pa3bmeHme Ha CTpaHUIIBI
MIPUMEHSETCS HAa CUCTEMHOM YPOBHE JUIsI YIIPABJICHUS (DU3UIECKOMA
namsaThio. CETMEHTHI U CTPAaHUIIBI MOTYT BBITPYKaThCs U3 (hru3Hdec-
KOH OonepaTHBHOW IMaMATH HA JAWCK U IO Mepe HeOOXOAWMOCTH TIOA-
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KaunuBaThCsI C HETO OOPAaTHO B (PU3HUECKYIO aMATh. TakuM oOpa3zom
peanusyercss BUPTyalbHAas ITaMsTh.

[MpuMeHHUTENBEHO K MAMSITH Pa3lIM4aloT TPU aIPECHBIX MPOCTPaH-
CTBa: JIOTMYECKOe, JMHEHHOe u (u3ndeckoe. OCHOBHBIM PEKHMOM
paboThI 32-pa3psaHbIX MPOLIECCOPOB CUMTACTCS 3alIUIICHHBINA PEXKUM,
B KOTOPOM pabOTalOT BCE MEXAHW3MBI MPEoOpa3oBaHUs apPeCHBIX
npoctpancTB (puc. 3.4) [12, 13].

BbluncneHune addpekTnBHOro agpeca 3 °

INDEX
BASE ° DISPLACEMENT Puaneckas
namMmdaTb

SCALE
1,2,4,8
1 A .
32-x paspsigHbIi
+ ursndeckuin
appec
32-x pa3psigHbli 3peKTUBHBIN
15 210 anpec
» -
R ” ok Brok cTpaHuyHoM
CenexTop | p cermeHTaummn > nepeajpecauyy
L » (Heobsi3aTENbLHOW)
CermMeHTHbIN 14-pa3spsigHblil MHOEKC 32-paspspHbii
[lecKpunTopa for4eckoro unn NNHEHBIN
pernctp BUpTYarnbHoOro agpeca appec

Puc. 3.4 — ®opmupoBanue agpeca mamMsaTu 32-pa3psIHBIX TPOLECCOPOB
B 3aIUIIEHHOM PEeXHUME

Jlornyeckuii ajgpec, TakKe HA3bIBAEMBbIM BUPTYaldbHBIM, CO-
CTOHUT M3 CEJEKTOpa CerMeHTa Seg (B peajJbHOM pPEeXHUME — IPOCTO
aagpeca cermMeHTa) W A(M(PEKTUBHOTO ampeca, HA3bIBAEMOTO TaKKe
cmemenuem (Offset). Jloruueckuii anapec obOo3nadaercs B (opme
Seg:Offset. Cenexmop cezmenma xpanutcs B crapmmx 14 Ourax
cermertHoro peructpa (CS, DS, ES, SS, FS wm GS), yuactByrore-
ro B ajipecaliiii KOHKPETHOTO 3JieMeHTa maMsTy. [lo 3HaYeHuIo ce-
JIEKTOpa M3 CHELUAIBHBIX TaONUL, XPaHALIUXCS B MaMsTH, H3BJICKa-
eTCsl HadalbHBIN aapec cerMeHTa. Igh¢hekmusnvtit aopec Popmu-
pyeTcsi CyMMHUpPOBaHMEM KOMITOHEHTOB base, index, displacement c
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yueToM Macmraba scale. Ilockonmpky Kaxkaas 3amada MOXKET MMETh
n0 16 K6aiir cenexropos (2'%), a cMelienne, orpaHHdeHHOE pa3Me-
pOM cerMeHTta, MoxkeT nocturath 4 ['0aliT, JorHueckoe aapecHoe
MIPOCTPAHCTBO TS KKIOW 3amavur MOKeT JocTurath 64 Toaiit. Bee
3TO MPOCTPAHCTBO BUPTYAIBHOMN MaMsATH B IPUHIIMIIE TOCTYITHO MPO-
TPaMMHUCTY IIPH YCIOBHU MOJJICPKKH CO CTOPOHBI OMEPalMOHHON
CUCTEMBI.

brok cermeHTanuM TpaHCIHPYET JOTHYECKOE aapecHOe Ipo-
CTPaHCTBO B 32-0MTHOE MPOCTPAHCTBO JMHEHHBIX ajpecoB. JImHeli-
HBIH ajapec oOpasyeTcs CloXeHHeM 0a30BOTO ajpeca CerMeHTa C
s dexTuBHEIM anpecoM. ba3oBeIi aapec cerMeHTa B pPealbHOM pe-
XKHUMe 00pasyeTcs YMHOXEHHEM COJEPKUMOTO HCIIOJIb3YEeMOT0 Cer-
MEHTHOTO peructpa Ha 16 (kak u B 8086). B 3amuiieHHOM pexxume
0a30BEIi anpec 3arpykaeTcss M3 ASCKPUNTOPA, XPAHSIIEToCcs B Ta0-
JIMLIE, IO CENEKTOPY, 3arpy>KEHHOMY B HMCIIOJIb3yEMbIH CETMEHTHBIN
perucTp.

32-OutHbIN (pu3mUecKHii agpec mamATH 00pa3yeTcs Iocie Ipe-
00pa3oBaHMs JTMHEHHOTO ajipeca OJIOKOM CTPaHHYIHOW Tepeaipecarii.
OHn BBIBOJMTCSI Ha BHEIIHIOI MIMHY ajjpeca mporeccopa. B mpocreii-
meM ciydae HpH OTKIIOYEHHOM OJIOKE CTpaHWYHOW Iiepeapecaliun
(bm3IIecKuil agpec COBMamaeT C JMHCHHBIM. BKitoUeHHBIH OJIOK CTpa-
HUYHOH Iepeagpecaliiii OCYIIECTBISIET TPAHCILILUIO IMHEHHOTO asipe-
ca B u3nyecKuii cTpaHuaMu pazMepom 4 KOaiit (a71st mocneqHux mo-
KOJISHHUH TIPOIIECCOPOB BO3MOXKHBI CTPAaHUIIBI pazMepoM 2— 4 Moaiir).
bnok obecrieuriBaeT u pacuripeHne pa3psiTHOCTH (PU3NYECKOTo ajapeca
MPOLIECCOPOB MIECTOr0 MoKoyeHust 10 36 Out. brnok mepeagpecaunu
MOYET BKITFOUATHCS TOJHKO B 3AIIUIIEHHOM PEXUME.

s oOpamieHust K MaMsATH MPOLECCOpP COBMECTHO C BHEITHHMH
cxeMamMu (GOpPMHPYET HIMHHBIE CUTHAIBI JJIsl ONEpaluil 3amicu |
yreHus. [lluna agpeca paspsaHocThio 32/36 OUT MO3BOJISET aApeEco-
BaTh 4/64 I'6aiiT Pu3ndecKoil maMaTH, HO B PEaTbHOM PEKUME JTOC-
TyneH Toipko 1 MOaiiT, HauMHAIOLIUIICS ¢ MITAIINX aJIPECOB.

3.3.4 KommpoBaHue maMsTH
ApXHTEKTypa COBPEMEHHBIX 32-pa3psAHbIX IPOIECCOPOB

BKITIOYACT PSIJl CPEICTB KOIIMPOBAHUS MAMATH: JBa YPOBHS KdIIa
nHeTpykimit 1 maHHeXx (L1 Cache m L2 Cache); Oydepsr accorma-
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tuBHOU TpaHcisanuu (TLB) Omoka cTpaHWYHOW Iepeaapecariud 1
Oydepsl 3anMcu. ITH CPEACTBA B Pa3HBIX BapHalusix (Ha KpHCTalle,
KapTpHJLKe Mpolieccopa WM CUCTEMHOM I1aTe) MpeACTaBlIeHbl B CUC-
TeMax ¢ mporeccopamu 486, Pentium n P6. B mpomeccope 80386
(Intel) mmencs Tonsko TLB, a kauI-mamsTh, ycTaHaBIMBaeMasi Ha CUC-
TEMHOM IJ1aTe, He UMela MOAJEP KKK CO CTOPOHBI IpOoLieccopa.

Bce MexaHM3MBI KOIIMPOBaHHWS B OCHOBHOM TNPO3pPavHbI ISt
MPUKIIAIHBIX MIPOTPAMM H TIOCHIE pa3perieHus KIIIHPOBAHUS MPOITyC-
KaloT 4epe3 ceOsl MOTOKH MHCTPYKIMH U JTAaHHBIX 0e3 TpeOOoBaHUs SB-
HOTO MPOTrpamMMHOTO yrnpasieHus. OTHaKo 3HaHHUE 0COOEHHOCTEH Me-
XaHW3MOB K3IIMPOBAHMS IIOMOTAeT B ONTHMHU3AINK Konxa. Hampumep,
MOXKHO OTIPECIUTh ONTUMAIBHBIE pa3Mepbl OJHOBPEMEHHO 00Opada-
TBIBAEMBIX CTPYKTYP AaHHBIX, IPU KOTOPOX K3II He «Oykcyer» (cache
thrashing). IIporieccopsl pa3sHbIX MoJeNeil UMEIOT pa3IMYHbIe Xapak-
TEPUCTUKH OTAETBHBIX 3JIEMEHTOB KdIlla, UX OMNpeAeieHue s Mpo-
neccopoB P6 ocymiecTBisieTcs MOCPEICTBOM BBI30BA HHCTPYKIUH
CPUID(2). 3ameTnM, 4TO HE BCE MOJIEIH MPOIECCOPOB CIIOCOOHBI K3-
IIUPOBATh BECh 00BEM (PH3UUCCKU aapecyeMOM MaMsITH.

Kbami-nmamMsTe mpoueccopoB CTPOUTCA C y4€TOM BO3MOXKHOCTH
oOpartieHuil K MaMsATH CO CTOPOHBI BHEITHMX aOOHEHTOB — JPYTHX
MPOIIECCOPOB MIIM MHBIX KOHTPOJUIepoB MHHEL. [Iporeccops! nMeror
MEXaHM3MbI BHEIIIHETO CIIEKEHHS 32 COCTOSHHUEM COOCTBEHHOTO K3-
IIa ¢ COOTBETCTBYIOIIMMH ammapaTHbIMH HHTepdeiicamu. s moa-
JIepKaHUs COTJIIACOBAaHHOCTH JIAHHBIX Kd3IIa W OCHOBHOW MaMSITH
mporieccop oTpabareiBacT MHKIBI ciexeHus (Snoop Cycle wnmm
Inquire Cycle), "HUIMUPOBaHHBIE BHEIIHEH AJs HEro cucteMoil. B
ATUX IUKJIAX, MPOUCXOIAIINX TpU OOpaIleHNH K MaMsTH CO CTOPO-
HBl BHEITHET0 abOHEeHTa, MPOIECCOp OMpEeneNsseT MPUCYTCTBHE 3a-
TpeOOBaHHOHN 00JaCTH B CBOEM COOCTBEHHOM Kaiie. Ecnu obmacTb
oToOpaxkaeTcs B K3Ille, TO AEHCTBHSA MPoLeccopa 3aBUCST OT COCTOS-
HUSI COOTBETCTBYIOIIEH CTPOKHM K3IIa U THUTIA BHENTHETO OOpaIeHHUs:
oOparieHie 1O 3alKiCH BHI30BET AaHHYJIHPOBAHHE IAaHHON CTPOKH;
oOpalieHue Mo YTeHHIO K 00JacTH, COOTBETCTBYIOLIEH MoAauduIm-
POBaHHO («TPSA3HOI») CTPOKE, — BBHITPY3KY €€ COJEPKHMOTO B OC-
HOBHYIO ITaM$Th, MPEX/I€ YeM BHEUTHHMI aOOHEHT BBINOJHUT peajb-
Hoe cuuThIBaHue. B mporeccopax P6 oOpareHue K «rpsi3HOM» CTPo-
K€ CO CTOPOHBI JIPYTOro MpOoIeccopa MOXKET BHI3BIBATH BBHITPY3KY €€
COZIEP’)KUMOTO HEMIOCPECTBEHHO B OOpAIarOIIUIACs MPOIECcop, YTO
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SKOHOMHT BpeMs. BEIrpy3Ka 3TO# CTpOKH B OCHOBHYIO IMTaMAThH OyJeT
Mpou3BeIeHa MO3Ke, COTJIACHO allTOPUTMY OOpaTHOM 3aIHCH.

K»amr mporieccopoB, HaunHas ¢ Pentium, nognep:xuBaeT mpoTOKOI
MESI, Ha3BaHHBIN MO onpeensseMbiM UM cocTossHuIM M (Modified),
E (Exclusive), S (Shared), I (Invalid). [TepBuuHBIi K31 HHCTPYKIHH
pean3yeT MPOTOKOJI JIMIIL B 4acTH «SI», MOCKOIBKY OH HE JOIyC-
kaet 3anucu. CyliecTBYIOT pa3lIU9YHbIE COCTOSHUS CTPOK JIJIS KaXK0-
ro mpomeccopa [13]:

M-cocmoanue — CTpoKa MPUCYTCTBYET B K3IIE TOJIBKO STOTO
mporeccopa ¥ MOAU(DUIIMPOBaHA, TO €CTh OTIIMYACTCS OT COJIEPHKH-
MOTO OCHOBHOM MaM$TH; 3aIIMCh B 3Ty CTPOKY HE NIPUBEIET K TeHe-
panyy BHEIIHETo 10 OTHOUICHHWIO K JIOKAaJIbHOM IIWHE IHMKIa 00pa-
IICHUS;

E-cocmosanue — cTpoka MPHUCYTCTBYET B KAIIIE TOJBKO 3TOTO
nporeccopa, Ho He MOIUHUIMPOBaHa (ee KONHs B OCHOBHOM MaMsTH
JICHCTBUTENIbHA); 3aUCh TIEpeBeeT ee B M-COCTOSIHUE, HE BBI3bIBas
BHEIIHETO ITUKJIa 0OpaIleHus OTIePaTUBHOMN MaMsTH;

S-cocmosanue — cTpoKa MPHUCYTCTBYET B KAIIIE 3TOTO MPOIECCO-
pa 1 NOTCHIUAJIBHO MOXCET NPUCYTCTBOBATH B KdolIax APYIux IMpo-
1IeccCopoB (KOMUS B MaMATH JCHCTBUTENbHA); 3allMCh B HEe MOJDKHA
COTIPOBOX/IATHCSI CKBO3HOHM 3alMChI0 B OCHOBHYIO IAMSTh, YTO TIO-
BJICUET aHHYJIMPOBAHUE COOTBETCTBYIOIINX CTPOK B IPYTHX KOIIAX;

I-cocmoanue — cTpoka OTCyTCTBYET B K3IIE, €€ UTEHHE MOXKET
MPUBECTH K TEHEpallUW LWKIA 3allOIHEHUs CTPOKH; 3alliCh B HEe
OyIleT CKBO3HOM U BBIMIECT HA BHEITHIO ITHHY.

B mpomeccopax miectoro MoKOJEHHS B CBA3H C UX «Oecmopsi-
JIOYHOCTHIO» W «CIIEKYJIITUBHOCTBIO» OOpAIeHUs K MaMSTH MOTYT
MIPOM3BOJUTHCS C PA3IMIHBIMU METOJAMH TOBHIIIEHUS 3((HEKTHBHO-
ctu. I1o BO3MOXKHOCTAM KOIIMPOBAaHUA IaMATh MOKHO KJIaCCI/I(i)I/IHI/I-
poBath cieyrommm oopazom [13]:

nexdyumupyeman namamos UC (Uncacheable). Bce obpamenws
npolieccopa Mo YTEHUIO M 3allCH BBITIOJIHSIOTCS CTPOTO B TIOPSJIKE,
MPEIMTUCAHHOM TPOrPaMMHBIM KOJIOM, U BBIXOZST HA CHUCTEMHYIO
muHy. Hukakue CHeKyNnsTUBHBIE YTEHUS W IPEIBapUTEIbHBIC BbI-
OOpKHM HEe UCTHOIB3YIOTCS. Takoil Tum Tpebyercs I BBOIA-BBIBOJA,
O0TOOpaKEHHOTO Ha mamATh. PaboTa mpolieccopa B 3TOM PEXHUME C
00braHBpIM O3Y TmpuBeNeT K 3HAYUTENEHOMY CHIDKCHHUIO ITPOU3BOJTH-
TEJBbHOCTH;
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namams ¢ komounupyemoii zanucvto WC (Write Combining).
Hexammpyemas mamsITh, KOTEpEHTHOCTh MAMATH HE TIOAICPKUBAIOTCS
MPOTOKOJIOM MHHBL CHEKYIATHBHOE YTEHHE JOMYCTHMO, 3aIlUCH MO-
T'yT KOMOMHHPOBATHCS M OTKJIAIBIBATHCS A0 JTFOOOTO COOBITHS, BBI3BI-
Barorero cepuanmzaruio (maHCcTpyKims CPUID — obparienne k He-
KIIIMPYEMOH TaMSTH, MPEepbhIBaHKE M Jp.). Takol THIT MPUMEHUM,
HaTpUMep, I BUACONaMsITH Tpaduieckoro anantepa (MOpsIoK 3a-
Tcel He BaXKeH);

namams co ckeo3uoui 3anucvio WT (Write-through). Komm-
pyeMasi maMsTh, BCE OTIEPAIMH 3aIHCH U OTPaXKArOTCs B KAIIIE, U BbI-
XOJSAT HA CUCTEMHYIO IHNHY. YTEHHS TI0 BO3MOXHOCTH BBITIOTHSIOT-
cs W3 KJIIa, KOUI-IPOMaxd BBHI3BIBAIOT 3allOJHEHHE CTPOK KiIIa.
CrnexkymsITHBHOE YTCHHWE WM KOMOMHHPOBAaHHME 3allMCe pa3pereHo.
JlaHHBIN THIT IPUMEHUM, Hampumep, Jis 0ydepoB KaapoB, a TaKxke
JUIA TIAMSATH, K KOTOPOil MOTYT 00pariatbcs yCTPOWCTBA, MOAKIIO-
YeHHBIE K IIMHE U HE MOAACPKUBAIOIINE MPOTOKOIOB 00eCreueHHs
KOT€pEHTHOCTH,

namamo ¢ oopamuoii 3anucvto WB (Write-back). Kommpyemas
MaMsTh, BCE OMEpPAIMU YTEHHUS W 3allUCH 110 BO3MOXKHOCTH BBITIOJHSI-
FOTCSl TOJNBKO C K3II-TIAMATHI0. 3alych Ha CHCTEMHYIO IIMHY BBIXO-
IUT TOJIBKO TIPH HEOOXOAMMOCTH OCBOOOXKAEHUS CTPOK WM TIO Tpe-
OOBaHUIO OT JPYrux aOOHEHTOB IIWHBI, YTO YMEHBIIAET HEeoOs3a-
TebHBIN Tpaguk muHBL. CHEKyJISATHBHOC YTEHUE W KOMOWHUpPOBA-
HUE 3al¥CH Pa3pelieHo. DTOT THII CaMblid MPOU3BOIUTENHHBINA, HO
TpeOyeT TOIIEePKKH MPOTOKOJa oOecredeHus] KOTepEeHTHOCTH OT
BceX aDOHEHTOB IIWHBI, 0OPALIAIOIINXCS K JAaHHOW 00IacTH MaMsTH;

namames c 3awumiennou 3anucsio WP (Write protected). Ka-
mupyeMas MaMsATh, OMEpaliid YTEHUS MO BO3MOXKHOCTH BBITIONHS-
IOTCSl U3 K314, POMaxXH BBI3BIBAIOT 3allOJHEHUE CTPOK. 3alKCH BbI-
XOAAT Ha CUCTEMHYIO IIMHY U BBI3BIBAIOT aHHYJIHUPOBAHHE CTPOK B
KDIIIaX BCEX OCTAIBHBIX a00OHEHTOB IMTHUHBKI (ITPOIIECCOPOB).

JlocTynHble METO/bI KAIIMPOBAHUS 3aBHCSAT OT BO3MOXKHOCTEH
nponeccopa. bazoBele MeTonbl (CKBO3HAs M OOpaTHas 3amiCh WIH
OTMEHa K3IIMPOBAHWMSI) YIPABISIOTCS aTpHOyTaMHU CHCTEMBI YIIPaB-
JIEHWsI CTPaHWYHOM Iepeanpecariy, 0oiee COBEpIIEHHBIE METOJbI
MporpaMMHUpyIoTCsl ToJbKo depe3 peructpel MTRR (Memory Type
Range Registers — perucTpbl, omuCHIBAIONIME CBOMCTBAa oONacTeil
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mamsatn) i PAT (Page Attribute Table — Ta6muma atpubyToB cTpa-
HUII TIaMSITH ), IMEIOIIHECS B IIPOIECCOpE.

BOI'IpOCbI AnA caMonpoBepKu

1. Ha3oBuTe OCHOBHBIE MPUHLUIBI (OH-HEHMAaHOBCKOH apXu-
TEKTYPbI BBIYUCIUTEIFHBIX MAIITHH.

2. Yro takoe LH-mopsimok cienoBanus 6anT?

3. Pacckaxwure, Kak IEpEBOJUTh YUCIIA U3 OJHOW CHCTEMBI HC-
YUCIIEHUS B IPYTYIO.

4. B uem oTimumMe seeK MaMsTH, TOPTOB BBOAA-BBIBOJA H pe-
THUCTPOB?

5. Kak ctpouTcs agpecanys sSiueek NaMsITH B pealbHOM peKHMe?

6. Onuuute pacnpezeneHye onepatuBHor namsatu B MS DOS.

7. Onuimre pacrpeiesicHue onepaTuBHoi mamsta B Windows 9x.

8. Ommmmre pactpenenenue ornepatusHoi mamsati B Windows NT.

9. Uro takoe Conventional memory?

10. TIpuBeaute cTpykTtypy UMA.

11. Yto takoe HMA?

12. B uem omimmune EMS u XMS cnenndukanmii?

13. B ugem omimmune Shadow ROM u Shadow RAM?

14. Onumute npuHIMNI paboTH BUPTYaTbHON TaMSITH.

15. Kak ocymectBusercs nepexiroueHue 3agad B OC Windows
1 paboTa BUPTyaTbHBIX MaITHH?

16. Kak ctpouTtcs aapecanusi sideeK NaMATH B 3allUIIIEHHOM
pexume?

17. Yro Takoe cTek?

18. Pacckaxurte 0 MEXaHU3ME KAIITUPOBAHUS MMaMSTH.
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4. YNPABJEHUE BHELLUHEN MAMATbBIO U ®AANOBLIE
CUCTEMbI

4.1 XapaktepucTvka yCTPOUCTB BHELLHEN NaMATU
4.1.1 OOurue cBoiicTBa yCTPOMCTB BHENIHEH MaMITH

K BHemHel maMsaTH KOMITBIOTEpa OTHOCATCS YCTPONCTBA Xpa-
HEHUS JaHHbBIX, TO3BOJISIONINE COXPaHITh U HaKalUIMBaTh HH(OpMa-
LU0 JUTSI TIOCNEAYIONIEro €€ NCIOIb30BaHMsl HE3aBUCUMO OT COCTOSI-
HUS KOMIIbIOTepa (BKIIIOYEH WM BBIKIIIOUYEH). B ycTpoiicTBax xpaHe-
HUSl JaHHBIX MOTYT OBITh pPEaTM30BaHBI pa3IH4YHbIE (UIUIECKHE
MPUHLIUIBL XpaHCHUS HWH(POPMAIlMM — MAarHUTHBIHA, ONTUYECKH,
AJNIEKTPOHHBINA — B MFOOBIX UX COYCTAHUSIX.

B cocTaB BHeIHEN NaMsATH KOMIIBIOTEPA BXOIAT:

- HAKOIUTEJIM Ha KECTKUX MArHUTHBIX JUCKAX;

- HaKOITUTENIN Ha TMOKMX MarHUTHBIX JTUCKAX;

- HAKOITUTENN Ha MarHATO-ONTHYECKUX KOMITAKT-/IACKAX;

- HAKOIHUTEJIM Ha MarHUTHOMU JICHTE (CTPUMEPHI) U Jp.

Bremnsas namMsaTh TPUHIMIHAIBHO OTIWYAETCS OT BHYTpPEHHEH
(omepaTUBHOM, TIOCTOSIHHOM W CHEIMallbHOW) CIIOCOOOM JOCTyTia
mporieccopa (MCIONHAEMON TPOTrpaMMBbl) K TOMY WJIH JPYTOMY BHILY
naMsTH. YCTpOWCTBa BHEIIHEW MaMATH OINEPUPYIOT OJIOKAaMU WH-
(hopMaruu, HO HUKAaK He OaiiTaMu WM CIIOBaMH, KaK, HallpuMep, Orie-
paruBHas maMATh. bIOKKM OOBIYHO MIMEIOT (PHIKCHPOBAaHHEBIN pasmep,
KpaTHBIA cTeneHu uyucia 2. bIok MokeT OBITh TMepemnvcaH U3 BHYT-
PCHHEH MaMATH BO BHEUTHIOK WJIM OOPAaTHO TOJBKO IEIUKOM, W IS
BBITIOJTHEHUS JII000W orepanny oOMeHa ¢ BHEIIHEel maMsaThio Tpely-
eTCs cIlenuaibHas mporenypa (moanporpamma). Ilponemypsr oome-
Ha C YCTpOMCTBaMU BHEUIHEH MaMATH MPUBI3aHBI K TUITY YCTPOUCTBA,
€ro KOHTPOJUIEPY W CIOCOOY TOJKIIOUEHHsS YCTPOHCTBAa K CHCTEME
(uHTEpDEICY).

ITo mMeTony moctyna kK WHQOpPMAIMK yCTPOWCTBA BHEIIHEW Ma-
MSTH Pa3JINIAIOTCA HA YCTPONCTBA ¢ MPSIMBIM (WJIM HETOCPEICTBCH-
HBIM) U TIOCJenoBaTeabHbIM fgoctynoM [12]. Ipsamoii qoctyn (direct
access) MmoJipazyMeBaeT BO3MOXKHOCTh OOpaleHnsi K OJIOKaM M0 UX
agpecaM B IPOU3BOJIBHOM MOpsAKe. TpagullMOHHBIMU YCTPOMCTBA-
MU C TPSIMBIM JTOCTYTIOM SIBJISIFOTCS JMCKOBBIE HAKOMUTEIH, U Y9acTo



108

B TIOHATHE «IHCK», WM TUCKOBOe ycTporicTBo» (disk device), Bkia-
JBIBAIOT 3HAUYEHUE «YCTPOMCTBO BHEIIHEH MaMSATH MPSIMOTO JOCTY-
nay. Tak, Hampumep, BUPTyalbHbIH AucK B O3Y U 3JIEKTPOHHBIN
IUCK Ha (IBII-TAMATH OTHIOAb HE MMEIOT KPYTIBIX, a TeM Oolee
Bpamaommxcs jaeraineid. TpaIUulIMOHHBIMU YCTPOMCTBAMH € MOCJIe-
J0BATeJIbHBIM JOCTYIIOM SIBIISIIOTCSI HAKOMHUTENHW HAa MArHUTHOU
neHre (tape device), OHH ke CTpUMEPHI. 311eCh KaX bl OJI0K HHPOP-
MaIliy TOKEe MOYKET MMETh CBOH aJpec, HO IS 0OpamieHus K HeMy yCT-
pOMCTBO XpaHEHUs JOKHO CHadaila HaAlTH HEKOTOPBIA MapKep Hadaia
JIEHTHl (TOMa), TIOCTIe Yero TOCIeNOBaTeIbHBIM XOJOCTHIM YTEHHEM
OJtoKa 3a OJIOKOM JIOWTH 110 TpeOyeMOro MecTa W TOJILKO TOT/IA ITPOM3-
BOJUTH COOCTBEHHO omepainuyd oOMeHa JdaHHBIMU. KoHEeuHO, KaXKmblit
pa3 BO3BpAIATHCS HAa HAyajlo JICHTHI HeoOsS3aTeNbHO, OMHAKO HEOOXO-
JIMIMOCTh TTOCJIEZIOBATEILHOTO CKAaHMPOBAaHMS OJIOKOB (BIepe[ WITH Ha-
3a1]) — HEOTHEMJIEMOE CBOMCTBO yCTPOWCTB MOCIEA0BATENIFHOTO IOCTY-
na. HecMoTps Ha OueBHIHBIA MPOUTPHIII BO BPEMEHHU JOCTyIa K Tpe-
OyeMbIM JaHHBIM, JICHTOYHBIE YCTPOHCTBA IOCIEI0BATEIFHOTO JOCTY-
[1a B KaYECTBE BHEIIHEH MaMATH HAXOIAT NMPUMEHEHUE ISl XpaHEHUS
OYeHb OOJIBIINX MAaCCHUBOB HHpOpMaIWH. B oTim4ane ot HUX ycTpoHcT-
Ba MPSMOTr0 JOCTYIA — JUCKH CAMOM Pa3IMYHON IPUPOIBI — SIBISIFOTCS
00s13aTebHON MPUHAMJICKHOCTHIO ITOIABISIONIETO OOJBIIMHCTBA
KOMIIBIOTEPOB.

4.1.2 OcHOBHBIE XapaKTePHUCTUKHU YCTPOICTB BHEIIHEH
namsTH

['maBHasi XapakTepUCTHKa YCTPOHCTB — €MKOCTb XPaHEHMS
(capaci-ty), wm3mepsiemas B kwiobOaiitax (KOaiir), merabaiirax
(MGaiir), rurabaiitax (I'0aiit) u Tepabaiitax (TOaifr), mnu B aHrIN-
ckoil Tpanckpunuuu — KB, MB, GB, TB cooTBeTcTBEeHHO. 3/1€CH, KaKk
MIPaBWIO, PUCTAaBKU KWJIO-, MEra-, Tura-, Teépa- UMEIT AECATUYHbIE
sraueHwst — 103, 106, 109 u 1012 cootBercTBeHHO. B npyrux moacuc-
TeMaxX KOMIIbIOTepa, Hampumep mpu ompeneicHun obdbema O3V,
[13Y u apyroii BHyTpeHHEHW MaMsITH, 3TU € MPUCTABKU Yallle Mpu-
MCHSIOT B JBOMYHBIX 3HadeHusx 210, 220, 230 u 240 cooTBeTCT-
BeHHO, nipu 3ToM | Ko6aiit paBen 1024 Gaiitam, 1 Moaiit — 1024
Ko6arit, 1 I'0aiit — 1024 Mo6aiit, 1 Toaiit — 1024 I'6aitr [12]. DTuMu
Pa3HOYTEHMSIMUA OOBSICHAIOTCS Pa3IHYHsl 3HAYCHUH eMKOCTH OJTHOTO U
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TOTO K€ YCTPOMCTBA, MMOydYeHHBIE U3 Pa3HBIX UCTOYHHUKOB. «/[Bowd-
HBIe» KWJIO-, Me€ra-, Tura-, repa- 00jee «yBECHUCTBI», MOITOMY €M-
KOCTb yCTpOMCTBa, OTpa)KCHHas B ACCATHYHBIX EAMHUIAX, Oyner
BEITJISIETH BHYIINTENNbHEe. Hanpumep, 10 HeraBHETO BpEMEHH OJHH
U TOT K€ MOpor «0ecrpoOIIeMHOro» 00beMa KECTKOTO TUCKA CO-
cTaBisin 528 MOauT (necatnynbix) wim 504 MOaiT (IBOMYHBIX ).

YcTpoiicTBa BHEIIHEH MaMsATH MOTYT UMETh CMEHHEIE WITH (DUK-
CHUpOBaHHBIE HOCUTENH HMHPOpManuu. lIpuMeHeHre cMEHHBIX HOCH-
tenell (remo-vable media) mo3BoNSEeT XpaHUTh HEOTPAHUYCHHBIH
00peM MHpOpPMAIIHH, a €CITH HOCUTENb U (hOpMaT 3allUCH CTaHAAPTH-
30BaHBl, TO OHHU TIO3BOJIIIOT €lle W OOMEHHMBAThCA WHGopMaIrmen
Mexy KommbloTepamu. CyIIecTBYIOT YCTpOMCTBa ¢ aBTOMAaTHde-
CKOIl CMEHOH HOCHUTEINsl — JICHTOYHBIE KapycelH, TUCKOBBIE yCTPOH-
ctBa (JukeBox). OTi nocTaTouHO MOpOTHE YCTPOMCTBA MIPUMEHSIOT B
MOIIHBIX (aiin-cepBepax. [l HACTONBHBIX MAIIMH WMEIOTCS HaKo-
mutenu CD-ROM c Heckonbkumu auckamu (CD-changer), cmensie-
MBIMH 2aBTOMAaTHYECKH.

BaxxHeWmumMu 0oOMMMH TTapaMeTpaMHi  YCTPOUCTB  SIBIIIOTCS
BpeMsl JOCTYIa, CKOPOCTh Nepefadd JaHHBIX, YAeIbHass CTOMMOCTb
XpaHeHus HH(QOpMaIUU, CKOPOCTh 3aIMCH U CUNTHIBAHUS.

Bpems noctyna (access time) onpenenseTcs Kak yCpeIHSHHBII
WHTEepBaJ BPEMEHM OT BBIJIA4M 3allpoca Ha repenady Ojioka JaHHBIX
10 (aKTHYECKOro Havayia mnepeaadd. /IMCKOBBIE yCTpOHWCTBA MMEIOT
BpeMs JOCTyMa OT AWHUIL JIO COTeH MIIUTHCEKYH]. JIJIs 3JIeKTPOHHBIX
YCTPONCTB BHEIIHEH MaMATH BPEMsI TOCTyIa OMpeAemnsieTcss ObICTpo-
JCWCTBHEM HCIIOJIb3YEMbIX MHKPOCXEM MaMsTH M MPH YTEHUH CO-
CTaBIISIET JOJIH MUKPOCEKYHI, IPUYEM 3aIHCh MOXKET IPOJIOIIKATHCS
3HAYUTENHHO AOJNBIIE, YTO OOBICHSIETCS MPUPOJON SHEPTOHE3aBHUCH-
MOM 3JIEKTPOHHOW maMsATh. I yCTpOMCTB C NOJBUXKHBIMU HOCHUTE-
JIIMH OCHOBHOM pacxoJl BpEMEHH HMEET MECTO B Ipollecce IMO3H-
IIMOHUPOBAHUS TOJIOBOK (seek time — BpeMs MOWCKA) W OXKHITAHWS
MoJXo/1a K HUM Tpebyemoro ydactka Hocurenel (latency — CKpbITHIH
nepuon). s ANCKOBBIX U JEHTOYHBIX YCTPOMCTB MPUHLUIIBI TO3H-
IIMOHUPOBAHUS PAa3IMYHBI, U PA3IMYHBIE COCTABIISIOIINE IpoIecca
moucka OyAayT TmoapoOHEe PacCMOTPEHBI B OINKMCAHUU COOTBETCT-
BYIOILIUX YCTPOKCTB.

CxopocTh 3aNUCH ¥ CYUTHIBAHMSA OIPENEISIETCS KaK OTHOIIIe-
HUE 00BbeMa 3aIHMCHIBAEMBIX WIIM CUUTHIBAEMBIX JAHHBIX KO BPEMEHH,
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3aTpadrBaeMOMy Ha 3Ty omeparuio. B 3aTpaTel BpeMeHH BXOIUT U
BpEeMsI JIOCTYIIA, M BpeMsI TIepeaadn JaHHbIX. [Ipu 3ToM oroBapuBaeT-
Csl XapakTep 3alpocoB (JTMHEUHBIM WU CIIyYailHbIN), 9TO CHIIBHO CKa-
3BIBAETCS] HA BEITMYWHE CKOPOCTH W3-3a BIHSHHS BPEMEHH OCTYIIA.
[Ipu onpeznercHUU CKOPOCTH JIMHEHHBIX 3alpPOCOB YTEHHS-3aITUCH
(linear transfer rate read/write) mpou3BoAMTCS OOpalCHUE K JTHH-
HOW IIeTIoYKe OJIOKOB C IOCIEOBAaTEbHBIM HapacTaHHEM ajpeca.
[Ipu ompeneneHN# CKOPOCTH CIyYailHBIX 3alPOCOB YTEHUS-3AITHCH
(random transfer rate read/write) coceHue 3apockl pazdpOCcaHbI Mo
BCEMY HOCHUTEITI0, YTO YBEIIMYMBAET BPEMSl 3aIMCU WIIH CUYNUTHIBAHUS.
s coBpemeHHBIX MHOTO3aadHbIX OC XapakTepHO Yepeayromieecs
BBHITIOJTHEHWE HECKOJIbKUX IMOTOKOB 3allpOCOB, U B KaXKJIOM IOTOKE
BBICOKA BEPOSITHOCTD MOCIIEA0BAaTEILHOTO HApacTaHuUs ajpeca.

Cxopocts nepenaun nanubix (Transfer Speed, Transfer Rate)
orpenensieTcss Kak MPOM3BOJAUTENBHOCTE OOMEHA IAHHBIMH TOCIe
BBITIOJTHEHUSI TIOMCKA JaHHBIX. OHAKO B croco0e M3MEPEHHUs 3TOTO
napaMeTpa BO3MOXKHBI Pa3HOUTEHHUS, ITOCKOIBKY COBPEMEHHBIE YCT-
poOiicTBA HMEIOT B CBOEM cOCTaBe Oy(depHyo maMaTh’ CYIIeCTBEHHBIX
pa3mMepoB. CkopocTH oOMeHa Oy(dhepHOl maMsaTH ¢ COOCTBEHHO HOCH-
TerneM (BHYTPEHHSAS CKOPOCTh) M BHEIIHMM HWHTEP(EHCOM MOTyT
CYIIECTBEHHO pa3iu4iaThca. Ecnmm ckopocTb paboThl BHEIIHETO WH-
Tepdeiica orpaHUYMBACTCS OBICTPOJCHCTBUEM DJICKTPOHHBIX CXEM H
JOCTH)KMMOM 4acTOTOW IMepeJaBaeMbIX CHUTHAIOB, TO BHYTPECHHSA
CKOpPOCTH 00JIee KECTKO OIPaHUYHUBACTCS BO3MOXHOCTSIMH SJIEKTPO-
MEXaHUYIECKUX YCTPOMNCTB (CKOPOCTHIO IBIIKEHHSI HOCHUTEINS U TUIOT-
HOCTBIO 3amucH). [Ipu u3MepeHnsx CKOpOCTH mepeayn Ha HeOOoJb-
mux 00beMax MEPechUIOK MPOSIBUTCS OTpaHHYEHHE BHEITHETO HH-
tepdetica OydhepHON MaMATH, TIPH CPSTHUX 00BEMaX — OrpaHHICHNE
BHYTPEHHEH CKOPOCTH, a MpU OONBIIMX 00beMax MPOSBUTCS €lle H
BpeMs MOMCKa MOCNIEAyIomuX 01okoB nHpopmanuu. beiBaer, 4To B
KadecTBe CKOPOCTH TIepefadll MaHHBIX YKa3bIBAalOT JIUIIb MAaKCH-
MaJIHYI0 CKOpOCTh MHTep(elica, a 0 BHYTPEHHEH CKOPOCTH MOXKHO
CYAUTH MO YacTOTE BPAILECHUS TUCKOBBIX HOCHTENCH M YHCIY CEKTO-
POB Ha Tpeke, HO 00 ITUX MOHATHSIX OyAET CKa3aHO YyTh MO3KE.

® BygepHoii maMAThIO HA3BIBAETCA OOBEKT MAMSTH, KOTOPHIM BJIAIEIOT
OJTHOBPEMEHHO /IBa O0BEKTA, HE CBA3aHHBIE MEXKAY COOOH.
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OmnpeneneHre yaeJbHOM CTOMMOCTH XpaHeHUsl WHpopManuu
JUIA HaKOIMTEJIEH C (bPIKCI/IpOBaHHBIMI/I HOCUTCIIAIMU IIOACHCHHUSA HE
TpeOyeT. B cilyuae CMEHHBIX HOCHUTENEH 3TOT NOKa3aTellb MHTEPECeH
JUTsI COOCTBEHHO HOCHTEJIEH, HO HE clieAyeT 3a0bIBaTh U O IICHE Ca-
MHX IIPUBOAOB, KOTOPYIO TOXKEC MOXXHO IIPUBOJUTH K UX €MKOCTH.

B Tabn. 4.1 npuBeneHBl OCHOBHBIC TapaMeTphbl PaclpOCTPaHCH-

HBIX YCTPONCTB BHEILIHEN MaMATH.

Tabmuma 4.1 — OcHOBHBIEC TapaMeTPhI YCTPOWCTB BHEITHEH MaMATH

Tom 1 pasmep mECKA Emkocts Bpems CKOpOCTB,
JMCcKa, OalT | JocTyIa, Moaiit/c
FDD 3,5" 1,44 M6 100* 0,055
HDD IDE 3016 7,5-10 2-20+
HDD SCSI 3016 7,5-10 2-40+
CD-ROM Ix 650 M6 240-500 0,15
CD-ROM 48x 650 (700) 75 7,2 (maxc.)
M6
CD-RW 4/4/32 (IDE)| 650 (700) 150 Urenue: 4,8
M6 (maxc.)
3anucs: 0,6
CD-RW 8/8/32 650 (700) 150 Urenue: 4,8
(SCSI) M6 (makc.)
3anucek: 1,2
DVD-ROM 12x 4,7-17,08 6I" 200 130 (makc.)
MOD 3,5" 230 Mo 50 Yrenune: 1,2-2
3anmuce: 0,62
MOD 3,5" 540/640 M6 28 Urenue: no 3,67,
3anwmce: 10 1,2
MOD 3,5" 1,316 28 Yrenne: 1o 4,5,
3ammce: 10 1,5
LS-120 120 M6 70 0,1-0,5
Iomega Zip 100 100 M6 29 1,4
lomega Zip 250 250 M6 29 2,4
lomega Jaz 116 16 7,5
lomega Jaz 216 16 7,5
SyQuest EZ135 135 M6 21 1,4
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Oxonyanwue tao. 4.1

Tom 1 pasMep mcka Emkocts Bpewms CxopocTb,
JMcKa, OalT | JocTyIa, Moaiit/c
SyQuest EZFlyer 230 M6 13,5 Jo 2,4
SyQuest SparQ 1T6 12 3,7-6,9
SyQuest Syjet 1,516 12 3,7-6,9
Compact Flash 32 MO 0,001 Yrenue: 1o 20

4.1.3 XapakTepHCTUKH HAKONUTeEJIeil Ha JKeCTKUX
MArHUTHBIX THCKAX

Hakonurenu Ha xecTkux MarHuTHBIX auckax (HOXKMJI), onn xe
HDD (Hard Disk Drive), siBAsitOTCS TTaBHBIMH yCTPOMCTBAMH JTHC-
KOBOH MaMsATH OOJIBIIMHCTBA KOMIBIOTEpOB. 1lo ciryyaiiHoMy coBma-
nenuio 1udp mepBeie Momenw HOXKMJ] Ha3Bam «BHHYIECTEPOM)
(mpocTo urpa cioB), 1 3TO Heo(pUITHATTFHOE HAa3BaHHUE 3aKPETUIIOCh B
kauectBe cuHonuma HDD u HXMJI [12]. Bunuectep onpenenset
MOIITHOCTh KOMIIBIOTEPA HAPSLY C MPOLIECCOPOM U ONEPaTUBHOH ma-
MATBIO. MOIIHOCTh BHHUYECTEPA XapaKTepU3yeTcs OONbIINM O0he-
MOM XpaHUMOW WHPOpPMAaMH (IECATKH TUrabaiT), MalbIM BpEMEHEM
noctyna (eOUHHUIBI MUJUIHUCEKYHA), OOJBLION CKOPOCTBIO Hepenayu
TMAHHBIX (IEeCATKA Mera0alT B CEKYHIY), BBICOKOH HaIEKHOCTHIO,
YMEPEHHOW CTOMMOCTBIO M PSIIOM APYTHX TMOJIE3HBIX CBOUCTB. I1po-
rpecc B 00JacTy MPOM3BOJACTBAa BUHYECTEPOB YCTOMUNB U CTPEMUTE-
neH: ot 10-merabaiitHoro nucka XT y)ke MIPHIIIIN K eCATKaM THra-
0alT, CKOPOCTh Mepefadu JTaHHBIX BO3pOCia Ha TpU mopsaka. Kax-
IBIi TOA «MoJIHas» eMKocTh BuHYecTepa [IK mpumepHo ynBauBaert-
Csl, IIPU 3TOM IIeHa YCTPONUCTBA IOCTEIIEHHO CHUXKAETCSL.

PaccmoTpuMm 00 miue mapamMeTpbl aucka [12].

®opmaTupoBaHHas eMkocTh (formatted capacity), usmepse-
Masi B ruraaiirtax (MmerabaiiTax), mpencraBisieT coboi 00beM xpa-
HUMOM T0JIe3HOH nHpOpMaIiu (CyMMy TIOJIeH TaHHBIX BCEX JOCTYII-
HBIX cekTopoB). HedopmarupoBannas emkocts (unf formatted
capacity) mpezactaBisieT co00il MaKCHMalIbHOE KOJUYECTBO OWTOB,
3aIlUChIBAEMBIX Ha BCEX TPEKax JUCKa, BKIIOYAs U CIyKeOHYI0 WH-
(hopmanmro (3aroJOBKH CEKTOPOB, KOHTPOJBHBIC KOJBI TOJEH JaH-
HbIX). CooTHolleHue (GopMaTUPOBaHHOW M HeHOpMATHPOBAHHOM
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eMKocTel ompenensiercss GopmaroM Tpeka (pasMepoM ceKTopa), HO
TIOCKOJIBKY JIJISl PSIIOBOTO TIOJIB30BATENsI CBOOOIBI B BRIOOpE (hopmaTa
HET, IPaKTUYCCKUI MHTEPEC MPEACTABISCT TOIbKO (hOpMaTHPOBAH-
Hasl eMKOCTh JIUCKA, KOTOpas yKa3bpIBaeTCs JJISl CTAHIAPTHOTO pas-
Mepa cektopa (512 Oaiit). HamomauM, yTo MerabaiiT u rurabaiit
37€Ch OOBIYHO 03HAYAIOT 10° u 10° Gaitr. Nuorna yka3pIiBaeTcst YUCIO
JOCTYIHBIX CEKTOPOB.

Cxopocts Bpamenusi mmunaess (spindle speed), n3mepsiemas
B oboporax B MuHyTy RPM (Revolutions Per Minute), mo3Bossier
KOCBEHHO CYHTh O MPOH3BOJUTEIBHOCTH (BHYTPEHHEUW CKOPOCTH).
Jns JKecTKUX JUCKOB IIMPOKOro MpUMEHEeHWs 3HaueHue 3600
00/MHH OBIJIO CTaHJAPTHBEIM HECKOJIBKO JIET Ha3ald; celdac 0ObIYHON
cunrtaetrcs 4500 u 5400 o6/mMuH, a 7200 — GoJyiee BBICOKOW CKOPO-
ctbto. Tam, rjie MpOU3BOUTEIBHOCTE 0CO00 KPUTHYHA, UCITOIb3YIOT
nvcku co ckopocTbio 10000 u 15000 06/muH.

HuTtepdeiic (interface) onpenenser cnocod MoAKIIOYEHHUS HAKO-
nutens. J{ns HakomuTenedl co BCTPOCHHBIM KOHTPOJIEPOM PacIpo-
ctpanensl uHTepdeiicet ATA, a tawke IDE u SCSI, mis ycTpoiicTs
BHEIITHETo UcroiiHeHus1 npuMeHstoT mmHel USB, FireWire u Fibre
Channel, a Taxxe mogkmodenne k LPT-mmopry.

K rpynne napamMeTpoB BHYTpeHHell OpraHu3anuu
AMCKA OTHOCSTCS:

Konuuecmeo uzuveckux ouckos (disks) mnmm paboumx mo-
BepxHOocTel (data surfaces), MCIIONB3yEeMBIX Ui XpaHEHHs TaHHBIX.
CoBpeMEHHBIC HAKOMUTEIU ¢ HEOOJNBIION BBICOTOW HMEIOT Malloe
(1-2) xomu4ecTBO AUCKOB i 00JerYeHus 0JI0Ka TOIOBOK. borbiiee
YKCIO TUCKOB XapaKTEPHO JJS CTapbhIX HAKOMHUTENCH M COBPEMEH-
HBIX HaKOIMTENEH OOIbIION EMKOCTH;

Konuvecmeo usuueckux 201060k umenus-3anucu (read/write
heads), ecTecTBEHHO, COBIAIAIONIEE C YHUCIOM pabOYMX MOBEPXHO-
cTedl. 3aMeTHM, YTO YUCIIO TOJIOBOK M COOTBETCTBEHHO pabOUMX IO-
BEPXHOCTEH MOXET ObITh W MEHbIIEC yIBOCHHOI'O YHCJA JUCKOB —
OOBIYHO B KQXKJIOM CEMEHCTBE €CTh TaKOI'O Poja MOJCTH. JTO Jeia-
eTCs AN YTHIU3AlMU JUCKOB, ¥ KOTOPBIX OJHA M3 MOBEPXHOCTEH
OKa3bIBACTCS C MPOM3BOACTBEHHBIM OpaKOM, WM UCXOJISl U3 JPYTHUX
TEXHOJIOTHYECKHX COOOPaKEHHIA;
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duzuueckoe Konuwecmeo yununopos (cylinders), Bozpocriee ot
HECKOJIBKMX COTECH, XapaKTEpHBIX JJIS TIEPBBIX BUHYECTEPOB, N0 Jie-
CSTKOB THICSY;

pasmep cekmopa (Bytes Per Sector), cocramnsromuii 0OBIMHO
512 Gaiir. KonuuecTBO 30H M KOJIMYECTBO CEKTOPOB Ha TpEKe
(Sectors Per Track) B kpaiiHuX 30HaX;

PACHON0MCEHUE CEPEOMEMOK Ul €eP8020108oK (servo head),
HaxoJsIeecss Ha BeImeneHHoW moBepxHocTH (dedicated servo), pa-
O0ounx moBepxHOCTAX (embe-ded servo) wiu rubpuanoe (hybrid
servo);

Memoo Kooupoeanua-oekoouposanus oannsix (recording
method wnn data encoding sheme): MFM (FM noutu u He pUMEHS-
mn); RLL (ARLL); PRML, nocnennuii U3 HUX SBJISETCS HauOoliee
MPOTPECCUBHBIM.

BoicTponeiicTBHe U NMPOU3BOJAUTEJNbHOCTh JHUC-
Ka XapaKTepU3yITCS CICIYIOIUMHU TapaMeTpamMHu:

eépemenem nepexooa Ha coceonuni mpek (track-to-track seek),
MU3MEPSEMbIM B MHJUIMCEKYHJaX, TTOKa3bIBAIOIINM OBICTPOICHCTBHE
CHCTEMBI MO3UIIMOHUPOBAHHA. {11 COBPEMEHHBIX JKECTKHX JTUCKOB
XapakTepHo BpeMs nepexoaa 0,5-2 mc, mpuuem sl 3alKMCH OHO He-
CKOJIbKO OOJIbIlle, YeM JJIsl CUMTHIBAHHS (3alUCHIBATH JIydllIe MPH
0oJiee TOYHOM TTO3UIIMOHUPOBAHNH );

cpeonum epemenem noucka (average seek time), onpenensieMbiM
Mo HaboOpy oOpalleHuii K Cny4aiiHbIM mIuHapam. [ 6oNbIuHCTBA
COBPEMEHHBIX TUCKOB OHO COCTaBIsIET 0K0JIo 8—10 Mc, B caMbIX ObI-
CTPBIX €T0 yJaeTcs CHU3HUTH A0 4—5 mc. Uem Oonbie 00beM HAKOMU-
TENs, TeM CIOKHEE JOCTHYh CHIDKCHHS BPEMEHM IMOUCKA: OOJbIlee
YHCJIO TOJIOBOK TPYJHEe OBICTPO IepeMeliaTh; OOJbIIee YKCIO IH-
JWHAPOB WM YBEJIWYMBACT JUIMHY TEPEMENICHHs TOJIOBOK, WIIH TO-
BBINIACT TPECOOBAHUS K TOYHOCTH MO3HIIMOHUPOBAHUS;

MAKCUMATbHBIM WU HOJAHBIM épeMeHeM Roucka (maximum
seek time, full seek time), onpenenseMbIM I CaMbIX YIAJICHHBIX Tie-
PEXOJIOB MEX Ty KpaiiHuMu nuinHapamu. OHO TPUMEPHO B JiBa pasza
MpeBBINIACT cpenHee BpeMs moucka. CpefHee OXHUIAHUE CEKTOpa
TIpU OJMHOYHOM oOpamieHnn (average latency) oOBIYHO COCTaBIISIET
MOJIOBUHY BpeMeHH mosiHoro obopora (s 3600 o6/mMuH — 8 Mc,
7200 — 4 mc, 15000 — 2 mc);
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eHympeHHell cKkopocmbio nepedauu oannvix (internal transfer
rate) MexIry HOCUTelIeM U Oy(QepHOI MaMsIThI0 KOHTPOJUIepa, 3a/1aro-
el ¢Gu3UYecKuil mpeaen MPOU3BOAWTENBLHOCTH HakomuTens. Cko-
POCTH BbIpa)kaeTcs B Pa3HbIX BEJIMUYMHAX: €CJIM YKa3bIBAaCTCSI B MEra-
outax B cekyHay (Mb/s), To croza, KpOMe MOJIb30BATEILCKUX JaHHBIX,
BXOJAT U OUTHI CITy>KEOHBIX TOJICH. Y BBHICOKOCKOPOCTHBIX BHHYECTE-
poB ¢ gactotoil BpameHus 15000 00/MHH 3TOT mapameTp ITOCTHTaeT
500 Mowur/c. [Ipu BEIpaK€HWH CKOPOCTH B MerabaiTax B CEKYHIY
(MB/s) moagpa3zymMeBaroT TOJILKO OalTHI MTOJIB30BATEIbCKUX AaHHBIX, U
MO3TOMY TepecuyeT Ha MEraOuThl B CEKyHIY NPOCTHIM YMHOKCHHUEM
Ha 8 (4uciio OUTOB B OaifTe) HEITpaBOMEPEH. Y COBPEMCEHHBIX BHHUE-
cTepoB ¢ 4acToToi BpameHus 5400 00/MHH CKOpOCTh COCTaBJISIET
8—15 Moaiit/c, 7200 06/mMuH — 15-35 Mo6aiit/c. Jns kaxaon Moaenu
OOBIYHO YKa3bIBAIOTCA MHMHUMAJIbHOC M MaKCHMalbHOE 3HAUYCHHS
CKOPOCTH, COOTBETCTBYIOIIUEC BHYTPCHHUM W BHELIIHUM TPEKaM;

6Hewineil ckopocmoio nepedauu oannvix (external transfer rate),
n3MepseMoll B Kiilo0aiTax (MerabaiiTax) MOJIe3HbBIX JaHHBIX B CEKYH-
1y, TIepefiaBaeMbIX 110 IIMHE BHEIIHETO nHTepdeiica, 1 3aBUCSILECH OT
OBICTPOJEHCTBUSL DJICKTPOHUKM KOHTPOJIEpa, THIMA HHTepeHCHOM
LIMHBI ¥ PeKUMa OOMEHa;

onumenvHoll npouszsooumensvhocmuto (sustained throughput),
OIIPE/ICIIEMOI TIPU TIOCIIEIOBATEIILHOM YTCHUU OOJBIIOTO KOJHYe-
CTBa CEKTOPOB (HampuMep, NpU NPUMEHEHHHM HAKOMWUTENeH s
MYJbTUMEAUNHBIX NpHiIokeHui). Ha 3ToT mapamerp BiIMAIOT Bce
COCTABJISIIOIINE: BHYTPEHHSSI U BHELIHAS CKOPOCTH, BpeMsl IO3UIH-
poBaHmUsl, 3aepKKa MOAX0a CEKTOpa, KOJIMYECTBO OMINOOK MO3HIIHU-
poBaHuA U YTeHUs. BuH4ecTephl ¢ yactoTol BpameHus 5400 o6/MuH
BBIZICP)KUBAIOT MOTOKK 8—25 Moaiit/c, ¢ gactoroit 7200 o6/mMuH —
10-30 Moaiit/c u 15000 06/mMuH — 35-45 Mobaiit/c.

I'pynma mapameTpoB HaJeKHOCTH YCTPOHCTB U JAOCTOBEPHOCTH
XPaHEHUs! BKJIIOYAET CIIeTyIOIIe TOKAa3aTeIu:

odicuoaemoe epemsa 0o omxaza MTBF (Mean Time Before
Failure), uamepsieMoe B COTHSAX THICSY 4acOB, — CPeIHECTATUCTHYE-
CKHUH HOKazaTenb Ui JaHHOTO ycTpoiicTBa. PeanbHo cToIBKO YacoB
(100000 gacoB — 310 GoJtee 10 yTeT) UCTIBITAHUS MPOBOJUTD, €CTECT-
BEHHO, HEBO3MOXXKHO. Ha camom nene nmenaetcst BRIOOpKa w3 OOJb-
LIOH TPyHIBbI YCTPOWCTB, U3 KOTOPBIX 3a BIIOJHE 0003pHMOE BpeMs
WCIBITaHUM KaKas-TO YacTh BBIAACT U3 CTPOS;



116

Hamboyee 3HAYMUMBIA JUISI TIOJB30BATENS TMapaMeTp — 2apam-
muiinotit cpok (limited warranty), B Te4eHHE KOTOPOT'O H3TOTOBH-
Teb (WIKM TOCTaBIIMK) 00ECIICUNBAET PEMOHT WM 3aMEHY OTKa3aB-
mero ycrpoictra. [IpumedarenbHo, uro gaxe npu MTBF, paBHoM
800000 gacam (91 rom), M3rOTOBUTENb JaC€T TAPAHTHIO BCEro Ha 3—5
JIET;

6€POAMHOCID HEUCHPABGUMBIX OWUOOK umenus (nonrecover-
able read errors per bits read). /{7 cOBpeMEHHBIX BUHUECTEPOB UMEET
MopsiIoK oHOU ormmOKku Ha 1014 cuntaHHBIX OMTOB. OLEHUTH, MHO-
ro 3TO WM Majo, MOXXHO cienyrommM obpazom. [lycte BuUHUECTEp
MTOCTOSIHHO HAaXOJWTCS B pabOTe W K HEMY HENPEepPBIBHO MOCTYIAIOT
oOpareHusi co cpelHeil MpPOU3BOIUTENHLHOCTBIO YTEHHS, KOTOPYIO
MPUOTU3UTETLHO MOXKHO OICHUTh B 1 MOaiT/C, 4TO COOTBETCTBYET
YMEpPEHHOW 3arpyeHHOCTH Iucka cepsepa. llpocras apudpmernka
MOKAa3bIBAET, YTO OAMH pa3 B 115 nHelt OymyT BO3HHKATh OMIMOKH, HE
BOCCTaHaBIIMBaeMble (HO OOHapy>KeHHBIe!) cXxeMaMH KOHTPOJUIepa.
BriommHe BeposITHO, YTO MOBTOPHOE CYMTHIBAHUE CEKTOpa IMpoiineT 6e3
OIIHOOK;

eéepossmuocmy ucnpasumslx ounodok (recoverable read errors
per bits read) umeer mopsnok enuHHUNBI Ha 10 CYMTAHHBIX OWTOB.
[Ipu oTcyTCTBHM KOHTpOJUIEpa WM HEWCIPABHON cXeMe KOHTPOJIA
3TOT TOTOK OIIMOOK ¢jienan Obl paboTy ¢ TAaKUM HAKOIUTENIEM IIpPO-
CTO HEBBIHOCUMOI (OIIMOKU OYIyT MOSBIATHCS Yallle, YeM OJUH pa3
B TPH Yaca);

eéepoamnocms ouuook noucka (seek errors per seek), xapak-
TEPU3YIOIasi Ka4eCTBO CEPBOCHUCTEMBI. J[JIi COBPEMEHHBIX BHHUYE-
CTEpOB XapaKTepHa BEPOATHOCTh OAHON OmuOKM Ha 108 omepanuit
MTOMCKA. DTH OMMOKY MPH MajOM MX YHCIIE BIOJHE 0€300HMIHEI, T0-
CKOJIbKY HAJIM4Me HOMEpa IMIUHIPA B 3ar0JIOBKE Ka)JIOTO CEKTOpa
HE TIO3BOJISET «IPOMAaXHYThCs» MPHU BBITOJHCHUU OTEpAIMi YTCHUS
nin 3anmcy. [loBTopeHne omnepanyy Moucka TONBKO CIIETKa CHUXKAeT
CpeiHee BpeMst JOCTyna.

B oTpenpHyl0 rpynmy napaMeTrpoB BBLICISCTCS YPOGEHb AKY-
CMu4ecKo20 uiymd, KOTOPBIA XapaKTepU3yeTcsl 3BYyKOBOW MOIIIHO-
cThio (sound power), m3mydaemMoi BUHIeCTepoM. Ha xomocTom xomy
JUIsl BHHYECTEPOB CO CKOpOCThIo BpamieHus 5400 o6/MuH mpennoy-
TuTeNneH ypoBeHb 0 30 nb, mpu Mo3WIIMOHMPOBAaHWU JKENATENBHO,
9TOOBI OH BO3pacTain He Oosee yeM Ha 3—4 nb. [|isi BEBICOKOIIPOHW3BO-
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TUTENBHBIX BUHYECTEpOB (7200 00/MHH) >KelaTelbHO, YTOOBI ypo-
BEHb IITyMa He TpeBbiman 35 1b Ha X0I0CTOM XOMdy; IJII BUHUYECTE-
POB, MPEeIHA3HAYCHHBIX IS paOOThl B YCTPOWCTBAX OBITOBOM 3JICK-
TpOHUKH, — 25 1b.

4.2 CTpyKTypa MarHUTHOro Aucka

4.2.1 PDusnyeckas CTPyKTypa

3arpy3ka COOCTBEHHO OMNEPAITMOHHOW CHCTEMBI M OPTaHU3AIINS C
ee MOMOIIBI0 PabOThl TOM WM MHOH (haiyIoBON CHCTEMBI OCYIIECTB-
JIieTCsl ¢ MAarHUTHOTO JMCKA. BbUIM NPUHATHI ClIeHUalbHbIE CUCTEM-
HBIE COTJIAIIEHUS O CTPYyKType mucka. CTpyKTypa OaHHBIX, COIep-
*Karmass MH(GOpPMaILMI0 O JIOTHYECKOW OpraHu3alluil JHCKa, U IPo-
CTeilasi mporpaMMa, ¢ MOMOIIbI0 KOTOPOH MOXKHO HaXxOAUTh U 3a-
Tpy’kKaTh 3arpy304HbIe TIporpamMmbl Toi i wHoit OC, — 3TO MepBHIi
(3arpy309HBINA) CEKTOp MarHUTHOTO JTUCKA.

Kak n3BecTHO, MH(OpMaNMs HA MarHUTHBIX JUCKaxX pa3melia-
eTcs U mepenaeTcs omokamu. Kaxblid Takoi OJIOK HA3bIBACTCS CeK-
mopom (sec-tor), ceKTopa pacrooKEeHbI Ha KOHIICHTPUICCKUX I0-
pOXKax moBepxHOcTH aucka. Kaxmas mopoxkka (track) oOpasyercs
MIpH BpAIlleHWH MarHUTHOTO JMCKA 101 3aQ)UKCUPOBAaHHOM B HEKOTO-
POM TIpefoTpeIeIeHHOM TIOJI0KEHUH TOJIOBKOW uTeHus/3amucu. Ha-
KOMUTENb Ha JXKeCTKMX MarHuTHbIX auckax (HXKMJ) comepxxut
oauH win Oonee OHWCKOB (B COBPEMEHHBIX PAaCIpPOCTPAHEHHBIX
HXM/J] gacto — mBa mwmm Tpu). OgHAKO OOBIYHO IO TECPMHHOM
«OKECTKHUH TUCK» MOHMUMAIOT BECh MAaKeT MarHUTHBIX AHCKOB.

I'pynmbl goposkek (TPEeKOB) OJHOTO paanyca, pacloIOKEHHBIX
Ha TOBEPXHOCTSAX MArHUTHBIX TUCKOB, 0OPa3yIOT TaK Ha3bIBacMbIe
yuaunopot (cylinder). CoBpeMeHHBIE KECTKHE TUCKH MOTYT UMETh
[0 HECKOJIBKO JIECSITKOB ThICAY IIWJIMHAPOB, B TO BpeMs Kak Ha IO-
BEPXHOCTU JTUCKETHI YMCIIO JTOPOXKEK (YUCIO MUIMHAPOB), KaK Ipa-
BHJIO, COCTABJIIET BCETO BOCEMBECCAT.

Kaxap1if ceKTOp COCTOUT U3 MOJISI JAHHBIX U MOJIsI CJIYKeOHOH
uHopManuH, OTpaHUYNBAIOLIECH U WACHTHQHULIUpYIOIEl ero. Pas-
Mep CeKTopa (TOYHee — €MKOCTh TOJsS IaHHBIX) yCTaHABJIMBAETCS
KOHTpoJuiepoM mim apaiiBepom. [lonp3oBarensckuii uaTepdeiic DOS
MOJJIep )KUBAET eMHCTBEHHBIN pa3Mep cektopa — 512 6ait [1]. BIOS
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K€ HETIOCPEJICTBEHHO IPEOCTaBIsAeT BO3MOKHOCTH PabOTHI C CeK-
Topamu paszmepom 128, 256, 512 wnu 1024 Gaiit. Eciiu ocymiects-
JATH YTpaBlIeHWE KOHTPOJUIEPOM HEMOCPEACTBEHHO, a HE uepes3
porpaMMHBIA HHTepdeiic Oonee BBICOKOTO YpPOBHS (HAmpuMep,
ypoBHs DOS), To MOXHO 00pa0aThIBaTh CEKTOPHI U C IPYTUMH Pa3-
Mepamu. OnHako B 6onbmnHCTBE coBpeMeHHbIX OC pa3mep cekropa
BEIOMpaeTcs paBHBIM 512 Gaiitam.

Du3NUECKU aipec CEKTOpa Ha TUCKE OMPEETSETCS ¢ TTOMOIIbIO
TpeX «KOOPAWHATY, TO €CTh MPEACTaBIsIeTCS TpHaaon [c-h-s], rme ¢ —
HOMEp IWIMHApa (IOpOKKM Ha MOBEPXHOCTH Mucka, cylinder), h —
HOMep pabodeii TOBEpXHOCTH TUCKa (MAarHUTHOM ToJioBKH, head), a s —
HOMEp CeKTopa Ha Jopokke. Homep munmuHapa [c] nexur B auamna-
30He 0, ..., c-1, e ¢ — KoaMYecTBO UAMHAPOB. Homep paboueti mo-
BepxHOCTH aucka [h] mpuHamrexut nuamazony O, ..., h-1, rme h —
YHCJI0O MArHUTHBIX TOJIOBOK B HakomuTede. Homep cektopa Ha 1o-
pOXKKe [s] yKa3bIBaeTcsl B AMamas3oHe 1, ..., S, I/ie S — KOJIMYECTBO CEK-
TOpoB Ha Aopoxkke. Hanpumep, Tpuaga [1-0-2] agpecyer cexkrop 2 Ha
nopoxke 0 (0OBITHO BepXHsIsI pabodasi MOBEPXHOCTH) IMIMHIpA 1.

O6men uHbpopMmarmeir mMexay O3Y u muckamu (U3NYESCKU
OCYIIECTBISETCA TOJNBKO CEKTOpaMh. Bcs COBOKYMHOCTH (pU3U4e-
CKHX CEKTOPOB Ha BUHUYECTEpE MPECTaBIIET ero HepopMaTupoBaH-
HYIO EMKOCTb.

4.2.2 Jloruveckasi CTPyKTypa

Kectkuii auck MoxeT ObITH pa3OMT Ha HECKOJBKO Pa3jesioB
(partition), KOTOpBIE MOTYT HUCIONB30BaThcs MO0 omHOM OC, mrbo
paszmuaaeiMa OC. [lprdeM TimaBHBIM SIBISIETCS TO, YTO HAa KAKIOM
pasjeie MOKET ObITh OpraHu30BaHa CBOs (aiinoBas cuctema. OqHa-
KO JUIsi OpTaHM3alluy JaXke OJHON-CTMHCTBCHHOU (ailyloBOH CUCTE-
MBI HEOOXOAMMO OIIPEICIUTD, TI0 KpaitHeil Mepe, oauH pasnen. Pasz-
JIeNbl IFICKa MOTYT OBITh JABYX THUIOB — primary (OOBIYHO 3TOT Tep-
MUH NEPEBOST KaK nepeuunslii) u extended (pacuwupennwiir). Mak-
CHMaJbHOE YHCIIO primary-pasfielloB paBHO 4eTeipeM. lIpu 3ToM Ha
TTICKE 00SM3aTEeNbHO JTOJKEH OBITh, TI0 KpaiHeW Mepe, OIuH primary-
pa3znen. Ecnu primary-pa3zienoB HECKOJIBKO, TO TOJIBKO OJUH W3 HUX
MOXET OBITh aKTHBHBIM. VIMEHHO 3arpy34MKy, pacrojOXEHHOMY B
aKTUBHOM pasfielie, MepeaaeTcs yIpaBlieHHe PHU BKIIOYEHHH KOM-



119

IBIOTEPA U 3arpy3Ke ONEepaluoOHHON cucTeMbl. OcTalbHbIE primary-
paszensl B 3TOM CIIydae CUUTAIOTCS «HEBUIAMMBIMH, CKPBITBIMI»
(hidden).

CornacHo crnenuduKanysiM Ha OJHOM KECTKOM IHCKE MOXKET
OBITH TOJILKO OJIMH extended-pa3zden, KOTOPBIH, B CBOIO 0Yepellb, MO-
XeT OBITh paslenicH Ha OOJbIIOe KOJIMYECTBO MOAPA3ICIOB — JI02U-
yeckux Ouckoe (logical). B 3ToM cMbICIE TEPMUH «IEPBUYHBIN
clleflyeT MpPU3HATh HE COBCEM YAA4yHBIM IIEPEBOIOM CJIOBa primary;
MOHO 3TO CJIOBO IEPEBECTU U KAK «IIPOCTECHUIINI, TPUMUTUBHBII.
B osTOoM ciydae CTaHOBHUTCS MOHSATHBIM M JIOTHYHBIM TEPMHH
«extended».

OnuH U3 primary-pa3ieioB J0JKEH OBITh aKmugHbiM, AIMEHHO
C HEro JOJDKHA 3arpy’KaThCs Mporpamma 3arpy3kd ONEpalloOHHOMN
CHCTEMBbI, WJIM TaK Ha3bIBaCMBII MeHedycep 3azpy3Ku, Ha3HAUCHUE
KOTOpOTO — 3arpy3uTh mporpammy 3arpy3ku OC u3 Kakoro-HuOyIb
JPYToro pasziena U yXe ¢ €€ IMOMOILBIO 3arpyKaTh ONEPalMOHHYIO
cuctemy. [lockonpky mo 3arpy3ku OC cucrema ynpapneHus ¢aiina-
MH paboTaTh HE MOXKET, TO CIeIyeT HCIIOJIb30BaTh I yKa3aHUs
YHOMSIHYTBIX 3arpy34MKOB HCKJIIOYMTENBHO aOCONIOTHBIE aapeca B
¢dopmarte [c-h-s].

OmnepanroHHasi cuUCTeMa Ha3HA4yaeT JOIMYEeCKUM AHCKaM pac-
IIMPEHHBIX pa3zesioB uMeHa (OYKBBI), OCTAIOIIMECS IIOCTE HCKOB
MEPBUYHBIX pa3fenoB. Tak, eclu MMEeTCsl OJUH XKECTKHHM IUCK U Y
HETO eCTh MEPBUYHbIC M BTOPUYHBIA pa3fesbl, IpUYeM MOCIeTHUN
paz0ouT Ha JBa JJIOTHYECKUX JUCKA, MBI YBUANM clieayromee [12]:

C: — mepBUYHBII pa3fen;

D: — nepBblil TOrMYECKUI AUCK PACIIMPEHHOTO pa3zena;

E: — BTOpOI1 TIOrMuecKkuii IMCK pacIIMPEeHHOT0 pa3jerna.

Teneps ecnu 700aBUTH BTOPOU XKECTKUN JUCK (BCErO ¢ OJHUM
MEPBUYHBIM PA3/€JIOM, TO KAPTHHA U3MEHUTCS:

C: — IepBUYHBIN pa3zell MepBOro AUcKa (OCTaJCsS Ha MECTe);

D: — mepBuYHBIN pa3zen BTOPOTO AKCKa (HOBBII);

E: — mepBrIil Tornyeckuii AMCK pacUIMPEHHOTO pa3jiena IepBo-
ro aucka (Tot, 4To 0BT D:);

F: — BTOpOIf IOrMYecKUil AUCK pacIIUPEHHOT0 pa3jesa MepBoro
nucka (tot, uto o611 E:).
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Ecnmm Ob1 y HOBOTO nHCKa OBUT PacIIUPEHHBIA pa3ien cO CBOM-
MU JIOTHYECKUMHU TUCKaMH, TO OHH OBl 3aHAJH CleQyouue OYKBBI
(G:, Hs, o).

O MexaHW3Me MPHUCBOEHUS JIOTHYECKHMX WMEH CIeAyeT IOM-
HUTH, YCTaHABIMBas POTrPaMMBbl Ha KOMITBIOTEP, KOTOPOMY SIH30H-
YeCKH MOJKIIOYAIOT AONOJIHUTENbHBIE BHHYECTephl. HespiOnemoe
nms (C:) Oyaer TONBKO y MEPBHYHOTO pasJiesia BUHYECTEpa, IMOJ-
KIIFOUEHHOTO K TepBoMy KoHTpoiuiepy ATA (ecmu umcmomb3yeTcs
SCSI, To Bce HEMHOTO CIOXKHEE).

[To ¢m3mueckomy aapecy [0-0-1] Ha BUHUECTEpE pacmoiaraeTcs
2nasnasn 3azpyzounasn zanuce MBR (Master Boot Record,), comep-
xKarmasi enecucmemusiit 3azpy3uux NSB (Non-System Bootstrap) u
maoauuy pazoenoe PT (Partition Table) [2]. DTa 3anuch 3aHMMaeT
POBHO OJIMH CEKTOp W pa3MeIlaeTcs B MaMsATH, HAuWHAs C ajpeca
0:7C00h, nocre 4ero yrpapiieHHE TiepeaeTcs KOAy, COepKaleMycst
B NIEPBOM CEKTOpe AMCKa. TakuM o0pa3oMm, B MEPBOM (CTapTOBOM)
ceKTope (U3UUECKOTO YKECTKOTO JWCKA HAXOIWTCS He OOBIYHAS 3a-
muck boot record, Kak Ha JUCKeTe, a master boot record.

MBR sBnsieTcsi OCHOBHBIM CpPEICTBOM 3arpy3KH C KECTKOIO
nucka, nonaepxkusaembiM BIOS. B MBR nHaxoastcst Tpu Ba)HBIX
JJIeMEeHTA!

1) mporpamMma Ha4yalbHOM 3arpy3ku (BHECHCTEMHBIN 3arpys-
yik). imeHHo oHa 3amyckaercs BIOS mocne ycnenrHoi 3arpys3ku B
namsTh nepBoro cekropa ¢ MBR. Ona He npeBbrmaer 512 Gaiit, u
€e XBaTaeT TOJBKO IS 3arpy3KHu CIEAYyoIeH, 9yTh OoJiee CI0XKHOMH,
MpPOrpaMMBbl — CTapTOBOTO CEKTOpa OMNEPALMOHHON CHUCTEMBI, — U
repenady eil yrpaBieHUs;

2) TabnWIa omMMCaHUS Pa3[ENiOB OWCKAa, PacIojararomascs B
MBR 1o cmeniennio OxIBE u 3anumaroias 64 Oaiita;

3) curnatypa MBR. [locnennue aBa 6aiita MBR momxkHBI co-
nepkath guciao AASSh. Tlo mammumio stoit curHatypsr BIOS mpo-
BEpSET, YTO MEPBEIA OJIOK ObLT 3arpyskeH ycremHo. CUrHaTtypa 3ta
BbIOpaHa He chyyaiiHo. Ee ycremHas npoBepka MO3BOJSET YCTaHO-
BUTH, YTO BCE JIMHUH TEpe/lavyd JaHHBIX MOTYT TepelaBaTh U HYJH,
Y eTHUIIBL.

YmpomenHo ctpykrypa MBR npencrasnena B Tabu. 4.3.
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Tabmuua 4.3 — Ctpykrypa MBR

CwMerienue Pasmep (Sise),
(Offset) Gaiir Conepxumoe (Contents)
0 446 IIporpamma ananu3a Partition Table u
3arpy3ku System Bootstrap ¢ akTHBHO-
TO pa3zena )KeCTKOTO JHCKa
+ 1BEh 16 Partition 1 entry (Omucarens pasnena)
+ 1CEh 16 Partition 2 entry
+ 1DEh 16 Partition 3 entry
+1EEh 16 Partition 4 entry
+1FEh 2 Curnarypa (AA55h)

Tabnuua partition table onuceiBaeT pa3MelIeHUE U XapaKTepH-
CTHKH UMEIOIINXCS Ha BUHYECTEpEe pa3fesioB. MOXHO CKa3arh, YTO
TabIMma pas3zie’oB — OJHA W3 HamOoJiee BAXKHBIX CTPYKTYP HaHHBIX
Ha ’kKecTKoM aucke. Ecnu 3Ta Tabnuiia moBpekaeHa, To He TOJIBKO He
OyzeT 3arpyskaTbCsl ONepalMoOHHas cucTeMa (WM OJHA U3 OIepali-
OHHBIX CHCTEM, YCTaHOBJCHHBIX Ha BHHYECTEpE), HO IEpPEeCTaHyT
OBITH TOCTYITHBIMH U JIaHHBIE, PACIIONIOKCHHBIC HA BUHUECTEPE, OCO-
OEHHO ecIi KECTKUH TUCK ObLT pa3OUT Ha HECKOJIBKO Pa3/IeNoB.

B Tabn. 4.3 mokazaHo, 4TO B Hadaje 3arpy304HOTO CEKTOpa
pacrionaraercs mporpamMma aHaiau3a TaONWIBI Pa3leloB W UYTEHHS
MEPBOTO CEKTOpa W3 aKTUBHOrO pasnena aucka. Cama Tabnmma
partition table pacnonaraercst B koniie MBR, u st onmcanus kax-
JIOTO paszesa B 3TOH TabJuIle OTBOIUTCS 0 16 GaiTOB.

IlepBbiM OaliToM B 3J€MEHTE pasjiena uaer (jar akTUBHOCTH
pazzaena boot indicator (0 — ne aktuseH, 128 (80H) — aktusen). OH
OTIpEZICTISIET, SABJSETCS JIN pa3/iell CUCTEMHBIM 3arpy30YHBIM H €CTh
JI1 He0OXOMMOCTh MTPOU3BOANTD 3arpy3Ky ONEPAIlHOHHON CHCTEMBI
C HEro Mpu CTapTe€ KOMIBIOTEpa. AKTUBHBIM MOXKET OBITH TOJBKO
ovH pasnen. 3a (raromM aKTHBHOCTH paszielia CIIeAYyIoT OalT HoMepa
TOJIOBKH, ¢ KOTOPOW HaYWHAETCS pas3zell. 3a HUM CJeayeT aBa Oaiita,
O3HAyaloINe COOTBETCTBEHHO HOMEp CEKTOpa M HOMEp LWJIMHIpA
3arpy304HOr0 CEKTOpa, I'/Ie pacrojaraeTcsl NepBIl CEKTOp 3arpys3-
YHKa ONEPAIMOHHON CHCTEMEBI. 3aTeM CIIeyeT KOJOBBIH HIEHTH(H-
karop System ID nmnauHON B ofuH 0aifT, yka3pIBalOIIMN Ha IpH-
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HaJIJIEKHOCTh JIAHHOTO pa3jiesa K TOW WIM MHOM OonepalmoHHOM crc-
TeMe ¥ TUI YCTAaHOBJICHHOM Ha HEM (ailyIoBO CHCTEMBI.

3a 0aliTOM KOJIa ONEpPAllMOHHOM CHUCTEMBI PACIHONOXKEH OaiT
HOMEpa rOJIOBKHM KOHIIa pa3zena, 3a KOTOPBIM HUAYT /Ba OaifTa — HO-
MEp CEKTOpa M HOMEP LUIMHAPA MOCIEAHET0 CEKTOpa JaHHOIO pas-
nena. Hmxe mnpexacraBieH ¢opmar sneMeHTa TaONMIBl pa3fesioB
(Tabm. 4.4).

Tabmuma 4.4 — @opMmart 3neMeHTa TabIHIBl pa3esioB

.. JIMHA.
HasBanue 3amucu anemenra Partition Table A L
OaiT
®djar akTUBHOCTH paszieria 1
Howmep ronosku Hadana pasznena 1
Homep cekropa u HOMep IMIIMH/IPA 3aTPY30YHOTO CEKTOpa pas- 2
Jena
KonoBblii nieHTU(GHUKATOP ONEPaHOHHON CHCTEMBI 1
Howmep ronosku koHIa pasnena 1
Homep cekropa u HyIMHIpa MOCIEJHEro CEKTOpa paszaerna 2
Muagiee u cTapiiee IByX0aiTOBOE CIIOBO OTHOCHUTEIHHOTO HO- 4
Mepa HadyaJIbHOTO CEKTOpa
Muaziiee u crapuiee 1Byx0aiiToBoe CI0BO pa3mepa paszena B 4
CeKTopax

B Tab:1. 4.5 npuBeneHs HANOOIeE M3BECTHBIE HICHTH(MUKATOPEI.

Benen 3a cekropom MBR pa3smemarorcst COOCTBEHHO caMu pas-
Jensl. B nponecce HayanbHOU 3arpysku cektopa MBR, conepxarne-
ro tabmmiy partition table, paboraroT mporpammusie Moayiu BIOS.
HauvanpHas 3arpyska CUuTacTCAa BBITIOJTHEHHON KOPPEKTHO TOJIBKO B
TOM ciydYae, KOrJa TaOmula pa3fesioB COACPKHUT JOIMyCTUMYIO HH-
hopmaruro.

B MS DOS B nepBUYHOM pasjieie MOXKET OBITh ChOpMUPOBaAH
TOJIBKO OJVH JIOTHYECKUH UCK, a B PAaCIIMPEHHOM — JII000e UX KO-
naecTBO. Kakaplii TOTHYECKUN TUCK «YIIPABIISETCS» CBOUM JIOTH-
YecKUM TpUBOAOM. KakmoMmy jormueckoMy AWCKY Ha BHHYECTEpPE
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COOTBETCTBYET CBOS (OTHOCHTENbHAS) Jlozuieckasa Hymepanusi. Ou-
3UYecKas )ke aJpecanus *KecTKOro AUCKa CKBO3Has.

Tabmuia 4.5 — Tumsl pa3aenoB KECTKOroO JUCKa

System System

ID, uzen- Tun pasnerna ID, Tun paspena
TH- HJICHTH-
00 Empty («mycToit» pa3men) 41 PPC PreP Boot
01 FAT 12 42 SFS
02 XENIX root 4D ONX 4.x
03 XENIX usr 4E QNX 4.x 2nd part
04 FATI16 (<32 Mobaiit) 4F QNX 4.x 3nd part
05 Extended 50 OnTrack DM
06 FAT 16 51 OnTrack DM6

Aux

07 HPFS/NTFS 52 CP/M
08 AIX 53 OnTrack DM6
09 AIX bootable 54 OnTrack DM6
0A 0S/2 Boot Manager 55 EZ Drive
0B Win95 FAT32 56 Golden Bou
0C Win95 FAT32 LBA 5C Priam Edisk
OE Win95 FAT16 LBA 61 Speed Stor
OF Win95 Extended 64 Novell Netware
10 OPUS 65 Novell Netware
11 Hidden FATI12 75 PC/IX
12 Compagq diagnost 80 Old Minix
14 Hidden FAT16 (<32 Mobaiir) 82 Linux swap
16 Hidden FAT 16 83 Linux native
17 Hidden HPFS/NTFS 84 OS/2 hidden C:
18 AST Windows swap 85 Linux Extended
1B Hidden Win95 Fat 86 NTEFS volume set
1C Hidden Win95 Fat A5 BSD/386
1E Hidden Win95 Fat Ab Open BSD
24 NEC DOS A7 Next Step
3C Partition Magic EB Be OS
40 Venix 80286
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[TepBuunsiii pazgen DOS BKIIOYAET TOJNBKO CUCHEMHDBLI 102U~
yeckuil Ouck 6e3 Kakux-ubo JTOMOTHUTENBHBIX HHOOPMAIIMOHHBIX
CTPYKTYP.

Pacomupennsiii pazgen DOS comepXHT BTOPHYHYIO 3aIlUCh
SMBR (Secondary MBR), B coctaB koTopoit BMecTo partition table
BxoauT Tabimia norudeckoro aucka LDT (Logical Disk Table), et
aHanornyHas. Tabmuna LDT omuceiBaeT pa3MelieHne u XapakTepu-
CTHKH pa3fieNia, COAEP KaIero eINHCTBEHHBIH JIOTHYECKUH NHCK, a
TaK)Ke MOXeT cleruduIrpoBarh cienyromyio 3amuck SMBR. Cre-
JIOBATENBbHO, €clu B pacumpeHHoM pazaene DOS cosznano K noru-
YECKHUX JUCKOB, TO OH comepkut K sxzemmusipoB SMBR, cBsi3aHHBIX
B cnucok. Kaxzaplil 3JIeMEHT 3TOro CIHCKa OMUCHIBAET COOTBETCT-
BYIOIIUI JIOTHYECKUH AMCK M CChbUlaeTcs (KpoMe MOCIEeTHEro) Ha
CIIETYFOIUH DJIEMEHT CIUCKA.

[l paboThl ¢ paznmenamu sxectkoro aucka B MS DOS, Windows
9x ucnonw3yite yrumry fdisk.exe, a B Windows Ha mnatdopme NT
ucrions3yiite «Control Panel», manee «Administrative Toolsy,
«Computer Managementy. CymiecTByeT Takke OYEeHb yAoOHas, HO
HE BXOJIfIIasi B COCTaB OMNEPAIMOHHBIX CHCTeM, yTuiurta Partition
Magic (¢pupmer Power Quest), mpeqHazHaueHHas 1151 pabOTHI ¢ pas-
JIeJIaMH JKeCTKUX AuCcKoB. OHA BBHIMIONHAET Takue (QYHKIH C pasfe-
JaMu, Kak (OpMAaTUPOBAHUE TIOJ pa3IndHbie (HAIIOBBIE CHCTEMBI,
nepeMelleHrne, N3MEHeHNE Pa3MepOB, aKTUBH3ALIUIO, CKPBITHE U T.J.

4.3 ®annoBble CUCTEMbI
4.3.1 ®yuxnuu daiiosoii cuctemsr OC

[Tox ¢aiijiom 0OBYHO TOHWMAIOT HAOOpP MAHHBIX, OPTaHU30-
BaHHBIX B BHJIE COBOKYITHOCTHU 3allICE OANHAKOBOM CTPYKTYpHL. st
YIIPaBIICHUS] STUMH JaHHBIMH CO3AIOTCSl COOTBETCTBYIOIINE CHCTEMBI
ympaBieHus ¢aiiamu. Bo3MOXXHOCT MMETHh AET0 C JIOTHYECKUM
YPOBHEM CTPYKTYPBI IaHHBIX M OTEPAIHii, BBITIOIHIEMbIX HaJ HU-
MU B Iporecce X o0paboTku, mpenocTaBisieT (aiyioBas cucTema.
Takum oOpazom, ¢aiinoBas cucTemMa — 3To HA0Op creNMPHUKAIANA H
COOTBETCTBYIOIIEE MM NpPOrpaMMHOE oOecreueHne, KOTOphIe OTBE-
YalT 3a CO3AaHUE, YHHUYTO)KEHHE, OpraHU3alfio, YTCHHUE, 3allluCh,
Moau(UKanuio 1 nepeMenienue QaitnoBoil nHGopMaIyHy, a TaKxke 3a
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yIpaBJIeHHE IOCTYNOM K (haillaM U ymnpaBieHHE pecypcamu, KOTO-
phbie ucnob3ytores (ainamu [2]. UMeHHO QaiiyioBas cucrema ornpe-
JemnsieT crnoco0 opraHu3alyy JaHHBIX Ha JHCKE WIH KaKOM-HUOYAb
WHOM HOCWTENIe JaHHbIX. B KadecTBe mpuMepa MOXHO IIPHUBECTH
¢ainoryro cuctemy FAT (File Allocation Table), peanuzauus s
KOTOpO# nMeeTca B abcomoTHOM OonbummHcTBe OC, paboTaonmx B
coBpeMeHHbIX [1K.

Kaxk mpaBuiio, Bce coBpemernrabie OC UMEIOT COOTBETCTBYIOITHE
cucTeMbl ynpasiieHus Qaiinamu. Cuctema ynpapieHus gaiaamu
SIBIISIETCS OCHOBHOW TOACUCTEMON B aOCONIOTHOM OOJIBIINHCTBE CO-
BPEMEHHBIX ONEPALMOHHBIX CUCTEM, XOTS B IPUHIUIIE MOKHO 00X0-
IATHCS 1 0e3 Hee. Bo-niepBhIX, yepe3 cucTeMy yIpaBieHus daiinamu
CBSI3BIBAIOTCSI BCE CHCTEMHBIE OOpabaThIBalomIye MporpaMmsel. Bo-
BTOPBIX, C IOMOLIBbIO 3TOW CHUCTEMBI PELIAlOTCsl MPOOIEeMBl LIEHTpa-
JM30BaHHOTO PacIpe/ieieHus] AUCKOBOTO MPOCTPAHCTBA U yIpaBIie-
HUS JaHHBIMH. B-TpeTbux, Onaromaps HCIOJIB30BAHUIO TOU WIH
WHOH CUCTEMBI yIpaBieHUs (aiinaMu IOJIb30BATENSIM IPENOCTaB-
JSIFOTCA CIIEAYIOIINE BO3MOXKHOCTH!

- co3maHWe, yAalleHue, EPEMMEHOBAHHE (IPYTHe OIepaIiium)
MMEHOBaHHBIX HAaOOpPOB MaHHBIX (MMEHOBAaHHBIX (DaiIoOB) MOCPECT-
BOM COOCTBEHHBIX ITPOIPaMM HJIM CHIELHUATIbHBIX YIIPABIIIOIUX IPO-
rpamMM, peanm3ylommx (YHKIUM WHTepdeiica MoJb30BaTeNs C €ro
JaHHBIMU;

- paboTa C HEOUCKOBBIMH NEpHU(PEPHUIHBIMH YCTPOWCTBAMH
Kak ¢ ¢aitmamu;

- 0oOMeH JNaHHBIMH MEXIy (QailjlaMu, YCTPOWCTBAMH, MEKIY
¢aitiom u ycTpoiicTBOM (M HA000POT);

- pabota c ¢ailimamMu ¢ ITOMOINBIO OOpaIIeHW K MpOorpamM-
HBIM MOJIYJISIM CHCTEMBI yTIpaBlieHus (daiinamu;

- 3ammra (QaiIoB OT HECAaHKIIMOHUPOBAHHOTO JOCTYIA.

B nexotopeix OC MoXkeT ObITh HECKOJIBKO CHCTEM YNpPaBiICHHS
¢aitnamu, 4To obecreunBacT UM BO3MOXKHOCTh PaOOTHI ¢ HECKOJIb-
KuMH (aiinoBeiMu cucteMamu. O4eBUAHO, YTO CUCTEMBI YIIpaBlie-
Hus  (aiamu, Oyayun kommnoHeHToM OC, He SIBISIOTCS He-
3aBUCUMBIMH OT 3T0i OC, MOCKOJIIBKY OHU aKTHBHO HCIIONB3YIOT CO-
OTBETCTBYIOIME BBHI30BBI NPUKIAJHOIO MPOTPaMMHOT0 HHTepdeiica
API (Application Program Interface). C mpyro#i cTOpOHBI, CUCTEMBI
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ynpaenenust (aiimamu camu goronHs0T APl HOBBIMH BBI3OBaMH.
MokXHO CKa3aTh, YTO OCHOBHOE Ha3zHadcHHE (DailloBOil CHCTEMBI U
COOTBETCTBYIOIIEH €l CUCTeMbl ympaBieHus ¢aillaMu — opraHusa-
sl YJOOHOTO JIOCTYTa K IaHHBIM, OPTaHU30BaHHBIM KaK (aiiibl; TO
€CThb BMECTO HHU3KOYPOBHEBOTO JOCTyNa K IaHHBIM C YKa3aHHEM
KOHKPETHBIX (M3MYECKHX aJpecoB HY)XHOW HaM 3alucH HC-
HOJIb3YETCsI JIOTHYECKUM AOCTYI C yKa3aHUeM MMeHH ¢aiina u 3amu-
cH B HeM. [[pyrumu cioBamu, TepMUH «(aiiioBast cucremay ornpese-
JISIeT, TpeXJIe BCEro, MPUHLUIBI TOCTyNa K JaHHBIM, OPraHW30BaH-
HBIM B (haiiyibl. DTOT K€ TEPMHUH YacTO HCIIONB3YIOT U MO OTHOIE-
HUIO K KOHKPETHBIM (hailyiaM, pacroioXKeHHBIM Ha TOM HJIM HHOM
HOCHUTEJIe TaHHbIX. A TEPMUH «CHUCTeMa yIpasieHus (ailnamm» cie-
IyeT yrmoTpeOisaTh M0 OTHOIICHHIO K KOHKPETHOW peanu3anuu (aii-
JI0BOM cUCTEMBI, T.e. CY® — 3T0 KOMIUIEKC MPOrPaMMHBIX MOJTyJIEH,
obecreunBaromux padboTy ¢ Qaiinamu B KOHKPETHON OmepannoHHON
cHCTeME.

Crenyer emie pa3 3aMETHTh, 9TO JII00as CHUCTEMa YIIpaBJICHUS
¢aiinamu He cyllecTByeT cama no cebe — oHa pa3paboTaHa sl pa-
0otel B KoHKpeTHOH OC. B KauecTBe mpuMepa MOXKHO CKa3aTh, YTO
BceM m3BecTHas (haitnoBast cuctema FAT mMeeT MHOKECTBO peaiu-
3alUi Kak cucTteMa ynpasieHus ¢aitnamu. Tak, cuctema, moay4yuB-
mrasg 3TO Ha3BaHME U pa3paboTaHHasl Uil MEPBBIX HEPCOHAIBHBIX
KOMITBIOTEPOB, HaszbIBajach mpocto FAT (ceituac ee HazpiBaroT FAT-
12). Ee pa3pabaTsiBanu ajs pabOThI C AUCKETaMH, U HEKOTOPOE Bpe-
Msl OHa HMCIIONB30Bajiach MPH PadOTe C KECTKUMH AMCKaMH. 3aTeM
OHa OblJIa YCOBEPLICHCTBOBaHA Ul Pa0OTHI C KECTKUMH TUCKaMU
OomnpIiero o0beMa, W dTa HOBas peaM3alus IOoJydniia Ha3BaHUE
FAT-16. Oto Ha3BaHue (HaloBOM CHCTEMBI MBI HCIOJIB3YEeM U IO
OTHOILIEHUIO K cucTeMe ympaBineHus daimamu camoit MS DOS. Pea-
JM3ALHUI0 e CHCTEMBbI ypaBieHus ¢aitnamu s OS/2, koTopas uc-
MOJIb3YeT OCHOBHBIC NMpHHLMUNBI cucteMbl FAT, Ha3pIBatroT super-
FAT, ocHOBHOE OTJIMUME KOTOPOU COCTOUT B BOSMOXKHOCTH TOJACP-
XKHUBATh U KOKIOro (aiina pacmupeHHsle aTpuOyThl. EcTh Bepcus
cucTeMbl yrpaBieHus Qainamu ¢ npuniunamu FAT u s Windows
9x, nnst Windows NT u 1.1. Ipyrumu cinoBamu, 1uist paboTel ¢ ¢aii-
JlaM{, OpPTraHU30BaHHBIMUA B COOTBETCTBHU C HEKOTOPOH (hailioBoit
cuctemoit, mia kaxmor OC mommkHa OBITH CO3/aHAa COOTBETCTBYIO-
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masi CUcTeMa yrpasiieHus (aiinamu, kotopas Oyner paboTaTtb TOIb-
KO B KOHKPETHOW OIMEpallMOHHOM cucTeMe, JUisl Hee MpeaHa3HaueH-
HOI{; HO TIPH ATOM OHa TMO3BOJHUT paboTaTh C (ainaMu, CO3TaHHBIMU
C MOMOIIIBI0 CHCTEMbI ynpanienus (dainamu npyroir OC, pabotaro-
1IeH 1Mo TeM K€ OCHOBHBIM NMPUHLUIAM (aiiJIoBO CHCTEMBI.

4.3.2 daiinoBas cucrema FAT
4.3.2.1 FATI16

®aiinosas cuctema FAT16 Oputa pazpabortana emie 10 co3na-
Hust MS DOS u B HacTosIee BpeMs TOIIePKUBAETCS BCEMH Ollepa-
LIMOHHBIMU cucTeMaMu Microsoft 1 obecrneyeHuss COBMECTUMOCTH.
Ee na3Banume — Tabnuma pacmnonoxenus ¢ainos (File Allocation
Table) — oTnMYHO OTpakaeT PU3MYECKYIO OpraHM3alMI0 (PaiIoBOH
CHUCTEMBI, K OCHOBHBIM XapaKTEPUCTHKaM KOTOPOH MOXKHO OTHECTH
MaKCHMAaJBHBI pa3Mep MOAAEepKHBaeMOT0o ToMa (KECTKOTO AHMCKa
WM pa3jelia Ha )KECTKOM JKCKe), He npeBbiiaromui 4095 Moaiit. B
nepuon skcruryatarun MS DOS 4-rurabaiiTHBIE KECTKHUE THUCKH
Ka3aJuch HECOBITOYHON MEUTOH (POCKOLIBIO OBLTH AWCKH 00BEMOM
20—40 MoOaiT), Mo3TOMY TaKOH 3amac ObUT BIOJHE OIpaBJaHHBIM
[15].

FAT moxer cocrosite U3 12- win 16-pa3psiiHbIX 3JIEMEHTOB.
Jns muckoB ¢ oo0bemMoM MeHee 384 KO ouenr s¢ddexrtuBHb 12-
paspsiaHble 31eMeHTHl. DalinoBas cucTeMa TaKoro AUCKAa B MOJIHOM
o0pemMe momerraercss B oquH cekrtop (512 OaiitoB). B HacTosmiee
BpeMs FATI2 ucnoms3yercss misi paboThl ¢ THOKMMH MarHUTHBIMH
JTUCKaMHU.

Towm, oTrdopmarupoBanHbIif as ucnonaszoBanus FAT16, pasne-
JsieTcst Ha KiacTepel. PasMep kiactepa Mo yMOJYaHUIO 3aBUCHT OT
pa3Mepa ToMa M MOXeT Konebatbes oT 512 Oaiit mo 64 Koaiit. B
Tabn. 4.6 moka3zaHa 3aBUCHMMOCTh pa3Mepa KilacTepa OT pa3Mmepa To-
Ma. OTMeTHM, 9TO pa3Mep KJIacTepa MOKET OTIMYATHCS OT 3HAUCHHUS
M0 YMOJYAHHIO, HO JIOJDKEH UMETh OJTHO M3 3HAUCHHM, YKa3aHHBIX B

Ta61. 4.6 [15].
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Tabnuua 4.6 — 3aBUCUMOCTB pa3Mepa ToMa OT pa3Mepa Kiacrepa B
FATI16

Pasmep Toma, Hucno ceKTopoB Pasmep knacrepa,
Moaiit B KJIacTepe KoaiiT

0-32 1 0,5 (512 baiit)
33-64 2 1

65-128 4 2
129-255 8 4
256-511 16 8
512-1023 32 16
1024-2047 64 32
2048-4095 128 64

He pexoMenmyercst mpuMersITh (aiinoByro cuctemy FAT16 Ha
ToMax pa3mepoM Oompmie 511 MOalT, Tak Kak IS OTHOCHUTEIBHO
HEOONBIIUX 10 00beMy (ailIoB TUCKOBOE MPOCTPAHCTBO OyaeT HUC-
TTOJTB30BaThCS KpaitHe HedddekTuBHO: (aitm pazmepom B 1 OaiiT Oy-
neT 3aHuMath 64 Ko6aiit. HeszaBucumMo ot pasmepa kiacrepa daitno-
Basi cucteMa FAT16 He mommepkuBaeTcsi UIi TOMOB pPa3MeEpOM
Ooupie 4 1'0aifr.

Ha puc. 4.1 moka3aHo, Kak OpraHM30BaH TOM IPH HCIOJIH30Ba-
Huu (aitnosoit cuctemsr FAT16.

3arpy3ouHblii FAT 1 FAT 2 Kopuesoii Karamnorn
CEeKTOp KaTajaor H (paiiibl

Puc. 4.1 — Crpykrypa ToMa nipu ucrosibzoBanuu FAT16

[TepBblii cekTOp TOMA SIBISIETCA 3arpy304HbIM cekTopoMm. [anee
3a HuM uayT Tabmuiel FAT1 u FAT2. Tabmuma FAT — 3T0 9acth
¢aitnoBoii cucrembl FAT. OHa colepXuT 3JIeMEHTHI, OTIMCHIBAIOIINE
cocTosiHuA kiactepoB B ToMme. FAT2 sansercs konueit FATI. Ipu
ucrosb3oBaHuu QainoBoii cuctembl FAT16 3a Bropoli konueid Tad-
muuel FAT Bcerma pacmonaraeTcsi KOpHEBOM KaTanor. EnuHcTBeH-
HBIM pa3IMYUEM MEXIYy KOPHEBBIM KaTajlOroM U APYTMMHU SBISECTCS
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TO, 9YTO KOPHEBOH pacroiaraercs B ONPEISICHHOM MECT€ U HMeeT
(puKCHpOBaHHOE YHCIO BXOKIAeHMHA. Kaxxapril xaramor u Qaiin uc-
MOJB3YIOT OJHO WM Oonee BxoxneHWid. Hampumep, ecnu yucio
(hMKCHPOBAaHHBIX BXOXKACHUI TSI KOPHEBOT'O KaTajora paBHO 512 u
co3garo 100 moakaTaloroB, B KOPHEBOM KaTaJOre MOXKHO CO3.1aTh
He Oonee 412 daiinos (512—-100).

Jnsa xkaxxnoro (aiina u karanora B (paiiJIoBOl crcTeMe XpaHHUTCS
nH(pOpMAITS B COOTBETCTBHHM CO CTPYKTYpOH, W300paKCHHOU B
Tabmn. 4.7.

Tabnuua 4.7 — CTpyKkTypa dJIeMeHTa KOPHEBOTO KaTanora

Pa3mep monst naHHEBIX, OalT Coneprkanue moJis
11 Wwms ¢aiina unu karanora

ATpubyTHI Qaiina

PesepBHoe noste

Bpewms coznanus

Jara cozmanus

Jlara mocnenHero gocrymna
3ape3epBUpPOBaHHOE

Bpewms nocnenneit mogudukanmu
Jara nmocnenHei MoguduKaum

Homep HavansHOTO KNnacrepa B
FAT
Pasmep daiina

NN W[—=|—

o

Kaxnaplii s3n1eMeHT KaTajaora CoAep XKUT HOMEP HA4YaJIbHOTO KJjla-
crepa (aiija, OMUCHIBAEMOT0 JaHHBIM 3JIEMEHTOM. OTOT HOMED
spisieTcss  ykazareneMm B FAT, raoe conmepxurcs uabopMmarms o6 oc-
TaNbHBIX KJacTepax (aiia, opraHn30BaHHAs B CBS3HBIA CITUCOK.

B FAT16 xacrepsl MOTYT IMETh Pa3IMYHOE 3HAUCHUE!

(0)000h CBOOOJIHBIN KIIacTep,
(F)FFOh — (F)FF6h 3apezepBupoBaHHBIN Ki1acTep,
(F)FF7h nedeKTHBIN KiacTep,

(F)FF8h — (F)FFFh xonen caiina,
(0)002h — (F)FEFh HoMep cnenmytormiero kiacrepa (aiina.
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Ipumeuanue: Crapmas TeTpaaa, 3aKkIfOYeHHas B CKOOKH, OT-
HOCUTCA K 16-pa3psiHbiM dneMeHTaMm. Hanpumep, nedekTHbIid Kia-
crep momeuaercs FF7h B 12-paspsaneiii FAT u FFF7h — B 16-
pazpsianabiid FAT.

Pacnionoxenue ¢aiinoB mo kiactepaMm MmokasaHo Ha puc. 4.2: B
Marnke pacroyioxKeHbl Tpu (aiina; nepseiii u3 Hux — Filel — 3annMaer
TpH Kiactepa (Qaiin He pparMeHTHpOBaH, KiacTepsl 2, 3 u 4 pacro-
JIO’)KEHBI TTOCIIeIOBATENIbHO); BTOpor daitn — File2 — gparmentupo-
BaH W pacrojaraeTcs B kiactepax 5, 6 u 8; tperuii — File3 — 3aHu-
MaeT BCEero OIHH KiacTep. BxoxmeHue ams kaxporo ¢aima comep-
KUT aZpec ero HavaabHOTO Kiactepa (2, 5 U 7 COOTBETCTBEHHO).
[Mocnenuuit xkmactep kaxmoro Qaiina (4, 8 u 7) B KauecTBe ampeca
CIIEyIOLIETO KilacTepa conepxkut 3Hauenue FFFF, ykasbiBaromee Ha
TO, YTO 3TO TOCJIETHUHA KIIAcTep s JaHHOTO (paiina.

File1(0002) File2(0005) File3(0007)

0003 | 0004 | FFF 0006 | 0008 | FFF FFF

Puc. 4.2 — IIpumep pacrnonoxenus Qaitnos mo kracrepam B FAT16

Tak kak Bce BXOXXIEHUS UMEIOT OJMHAKOBBIA paszMep HHGOpP-
MAalMOHHOTo OJ0Ka, OHU paznuyaroTcs mo Oaiity atpuOytoB. OnuH
13 OUTOB B TaHHOM OaliTe MOXKET YKa3bIBaTh, YTO ATO KaTajor, APY-
ol — 4To 3TO MeTKa ToMa. [l moJb30Barenell JOCTYIIHbI YEThIPE
OuTa, O3BOJISIONINEG YIPABIATh aTpulOyTaMu (haiina: apXUBHEIH (arc-
hive), cucremusiii (system), ckpberToiii (hidden), mocTymHBI TONBEKO
utst atenus (read-only).

Cpemu npeumyuwiecme FATI6 MOXHO OTMETUTH CIEIYIOLIUC
[15]:

- (ailoBast cucTeMa MOANEPKUBAETCS OTEPAIIMOHHBIMU CHC-
remamu MS DOS, Windows 95, Windows 98, Windows NT,
Windows 2000, a Taxxe HEKOTOPBIMH ONEPALUOHHBIMH CHCTEMaMH
UNIX;
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- CymiecTByeT OOJBIIOE YHCIIO MPOTPaMM, ITO3BOJISIONIUX HC-
MpaBJsITh OMHUOKKA B 3TOH (ailjloBON CHUCTEME M BOCCTAHABIUBATH
JAaHHBIE,

- TIpW BO3HWKHOBEHHH MPOOJIEM C 3arpy3KOH € JKECTKOTO JHC-
Ka CHCTeMa MOXET OBITh 3arpy»eHa ¢ (IONIH-INUCKa;

- JaHHas ¢aiinoBas cucTeMa JOCTaTOYHO S(PQEKTHBHA IS
TOMOB 00BeMOM MeHee 256 MOaiit.

K ocnoenvim neoocmamxam FATI6 oTHOCATCS ClemyronTne
[15]:

- KOpHEBOW KaTaJIoT He MOXKET coJiepKaTh Oonee 512 anemeH-
ToB. Mcnonp3oBaHne ATUHHBIX UMEH (DaiIoB CYIIECTBEHHO COKpa-
IIaeT YUCIIO0 ITHX DJIEMEHTOB;

- FATI16 nonnepxxuBaet He 6onee 65536 knacTepos, a Tak Kak
HEKOTOPBIE KJacTephl 3ape3epBHPOBAHBI ONEPANMOHHON CHCTEMOI,
TO YHUCIIO JOCTYMHBIX KJacTepoB cocTaBiser 65524. Kaxnpli kia-
cTep uMMeeT (PUKCHPOBAHHBIM pa3Mep A JaHHOTO JIOTUYECKOTO
ycTpoiictBa. [Ipu AOCTIIKEHUH MaKCHMAIILHOTO YHCJa KIacTepPOB C
MaKCUMaJIBHBIM pa3MepoM B 32 KWIoOalTa MaKCHUMAaIbHBIH 00BEM
MIOJICP)KUBAEMOTO TOMa OrpaHHYMBaeTCsl 4-rurabaitamu  1mMof
ynpaeneaneM Windows 2000. [[ns monaepkaHus COBMECTUMOCTH C
MS DOS, Windows 95 u Windows 98 o0beM Toma mog FAT16 He
JIOJKEH TpeBbInath 2 ['0aiiT;

- He MOJIEPKUBACTCS pe3epBHAs KOMMSA 3arpy304HOTO CEKTOpa;

- B FATI16 He monnepxuBaeTcs BCTpoeHHas 3ammTa (aiioB u
WX CXKaTHe;

- Ha auckax 0onpLioro oobema TepsieTcsi MHOTO MECTa 3a CUeT
TOTO, YTO HCIIONIB3YETCS MaKCHMAaJbHBIA pa3Mmep Kiactepa. Mecrto
oA (aiisr BEIACIICTCS NCXO0 IS U3 pa3Mepa He ¢aiina, a Kkiactepa.

4.3.2.2 FAT32

B Bepcun Microsoft Windows 95 OEM Service Release 2
(OSR2) B Windows mnosiBunace momnepkka 32-Outnoit FAT. [lns
cuctem Ha 6aze Windows NT ara ¢aiinoBas cucrtema BriepBbie cTana
nognepxkuBaThes B Microsoft Windows 2000. Eciin FAT16 moxet
noJIepKUBaTh ToMa oobemMoM 0 4 ['6aiiT, To FAT32 crioco6Ha 00-
CIIy)kuBaTh ToMa oobeMoM 10 4 Toaiit. Pazmep kmactepa B FAT32
MOkeT m3MeHAThC oT 1 (512 Gaiit) mo 64 cexropoB (32 KoaiiT).
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Jlns xpanenuns 3HaueHui knactepoB FAT32 tpebyercs 4 Gaiita (32
our, a He 16, kak B FAT16). D10 03HauaeT, B YaCTHOCTH, YTO HEKO-
TOphIe (hailyloBBIC YTHIINTHI, paccuuTannbie Ha FAT16, He MoryT pa-
6orats ¢ FAT32.

OcuoBabiM oTnuureM FAT32 or FATI16 sBnsercs u3meHeHue
pasMepa JIOTUYEeCcKOoro pasnena aucka. [Ipu 3ToM ecnu mpu UCIOb30-
BaHnn FATI16 c 2-ruraGaiTHBIMH AWCKamMH TpeOOBaJCS KIIacTep
pasmepom B 32 Ko6aiit, To B FAT32 xmacrep pasmepom B 4 KoOaiT
MOAXOJUT JIJIsi TUCKOB 00beMoM oT 512 Moait g0 8 I'Gaiit (Tad:.
4.8) [15]. D10 cooTBeTCTBEHHO O3HadaeT Oonee 3ddexTnBHOE HC-
MOJIb30BaHUE AUCKOBOTO MIPOCTPAHCTBA — Y€M MEHBIIE KiIacTep, TeM
MeHbIIle MecTa TpeOyeTcs A XpaHeHus (aiia u, Kak clelcTBue,
JIUCK PEXe CTAHOBHUTCS ()ParMEHTHPOBAHHBIM.

Tabnuma 4.8 — 3aBUCUMOCTE pa3Mepa ToMa OT
pasmepa kiactepa B FAT32

Pasmep paznena, Pasmep kmacrepa
I'6aiiT IO YMOJTYaHUIO,
Koaiit
Menee 8 4
Or 8 10 16 8
Ot 16 no 32 16
32 u 6onee 32

[pu npumenennu FAT32 makcuManbHbIN pazMep ¢aiina MoxeT
nocturate 4 ['Gaiit mMuHyc 2 Oaiita. Ecnm mpu wmcnonp3oBaHHA
FATI16 makcuManbHOE YKCIIO BXOXXJIECHUH B KOPHEBOW KaTajor oOr-
pannguBaiock 512, To FAT32 mo3BoisieT yBEIMYUTh 3TO YHUCIIO 10
65 535.

FAT32 naknajpiBaeT OorpaHuyYeHUs Ha MUHUMAJbHBIA pa3mep
ToMa — He MeHee 65527 xmactepos. [Ipu 3ToM pasmep kiactepa He
MOXeT OBITh TakuM, Npu KoTopoM Obl FAT 3anmmana OGosee 16
Moaiit — 64 K6aiit/4 wiu 4 MITH. KI1acTEpOB.

[Tpu ncnonb30BaHUM JITUHHBIX MMEH (ailiioB naHHbIe, HEOOXO-
numble ais noctyna us FAT16 u FAT32, e nepekpriBarored. [Ipu
cozgaHuu ¢aiina ¢ UIMHHBIM UMeHeM Windows co3mgaeT COOTBeT-
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cTBytomee uMs B popmare 8.3 1 omHO WM OoJIee BXOXKICHUN B Ka-
TaJor JJIsi XpaHEHUS NIUHHOTO MMEHH (1o 13 CMMBOJIOB M3 JJIWH-
HOro MMeHM (aiina Ha Kaxkaoe Bxoxaenue). Kaxnoe mocuenyromiee
BXOXKICHHE XPAaHUT COOTBETCTBYIOIIYIO YacTb WMeHH (aiina B ¢op-
Mate Unicode. Takue BXOXKICHHS UMEIOT aTpHOYTHI «HICHTU(DUKA-
TOp TOMa», «TOJILKO YTEHUEY», CUCTEMHBI» U «CKPBITHII». ATpUOYT
BXOXKICHUS «CKPBITHI» XapakTepuszyeT Habop, UTHOpHpYEeMbIid MS
DOS, B xoTOpO# JOCTYN K (haliily OCYIIECTBIISETCS 110 €0 «IICEBIOHMU-
My» B Gopmarte 8.3 ( BoceMb CUMBOJIOB — MM (haiisia, TpU — paciumpe-
HUe (Qaiina).

Cpemu npeumyuwecme FAT32 MOXKHO OTMETHUTBH CICIYIONTHE
[15]:

- BBbIJENIEHHE IHMCKOBOTO NPOCTPAHCTBA BBIMOJHSAETCS Oojee
3¢ (heKTHBHO, 0COOCHHO ISl TUCKOB OOIBIIOTO 00hEeMa;

- kopHeBoii karanor B FAT32 npezacrasisier co0oi 0ObIUHYIO
LEMOYKY KIaCTepOB U MOXKET HaXOIUTHCS B JIIOOOM MECTe JHCKA.

- 33 CHYeT WCIIOJIb30BaHUSl KIIACTEPOB MEHBIIIETO pa3Mepa
(4 Koaiit Ha guckax o0bemMom o 8 I'0alT) 3aHATOE AMCKOBOE IIPO-
cTpancTBo 00b19HO Ha 10—15 % mensbIne, uem ox FAT16;

- FAT32 sBnsiercs Oonee HajaexxHOU ¢aitnoBoii cucremoid. B
YaCTHOCTH, OHA TIOZIEPKUBAET BOSMOXHOCTh IEPEMEIISHISI KOpHe-
BOTO KaTajora M UCIonb30BaHus pesepBHoi kormuu FAT. Kpome To-
r0, 3arpy304Hasi 3alKCh CONEPXKHUT PAA KPUTUUHBIX Ui (aiaoBoi
CUCTEMBI JTaHHBIX.

Ocnoenvie neoocmamxu FAT32 [15]:

- pasmep Toma npu ucnonb3oBaHuu FAT32 moxy Windows
2000 orpanuyen 32 I'Gaiir;

- Toma FAT32 HemocTyImHBI W3 MHOTHX OIEPAIIMOHHBIX CHC-
TeM, KoTopble noaaepxusaioT FAT;

- He MOJAEPKUBACTCS pe3epBHAs KOMMA 3arpy304HOTO CEKTOPa;

- B FAT32 He nognepkuBaeTcs BCTpOeHHas 3amuTa (haiaoB u
HX CXKaTHe.

4.3.3 ®daiinoBas cucrema NTFS
B naszpanum aiinosoii cucrembl NTFS (New Technology File

System) copepkaTcsi ClIoBa «HOBasl TEXHOJIOTHs». [[elicTBUTENIBHO,
NTFS xapakTtepuzyercs psaoM 3HAYUTEIBHBIX YCOBEPIICHCTBOBA-
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HAW ¥ W3MCHECHH, CYIIECTBEHHO OTIMYAIONINX €€ OT APYTrHux Qaii-
noBbix cucteM. C TOYKHM 3peHHUsl TONb30Bareied ¢aiinsl 1o-
MPEKHEMY XPaHATCS B KaTaJOrax, 4acTO HA3bIBACMBIX «IAIKaMI»»
win ghondepamu B cpene Windows. Omnako B NTFS, B oTinmame ot
FAT, pabora Ha auckax OonbIIOro 00beMa MPOMCXOAMT HAMHOTO
s peKTHBHEE: UMEIOTCS CPeACTBa Ul OTPaHUYEHHUS B JOCTYIE K
¢aitaM u KaTaimoram; BBEIEHBl MEXaHH3MBI, CYIIECTBEHHO ITOBBI-
[IaroIIre HaJeKHOCTh (DalIOBOI CHCTEMBI; CHATHI MHOTHE OTpaHU-
YCHUS Ha MaKCHMAJbHOE KOJIMYECTBO JHMCKOBBIX CEKTOPOB H/WJIH
KJIaCTEPOB.

[Ipu mpoextupoBarmu cucteMbl NTFS ocoboe BHUMaHNE OBLITO
00pallleHo Ha CIEeAYIOIINEe XapaKTePUCTUKU:

Haodexcnocms. BBICOKOIPOM3BOIUTENBHBIE KOMIBIOTEPH |
CHUCTEMBI COBMECTHOTO TOJb30BaHUs (CepBephl) JOKHBI 00NIaaaTh
TIOBBIIICHHOW HaJIe)KHOCTHIO, KOTOpAsH SIBJISETCS KIFOUEBBIM dJIeMEH-
TOM cTpyKTyphl U noBeaeHus NTFS. OqauM u3 cnocoboB yBemue-
HUSl HAJEKHOCTH SIBJSIETCS BBEJCHHE MEXaHW3Ma TPaH3aKIUH, MpH
KOTOPOM OCYIIECTBIISIETCS HCYPHAIUPOSaHnue PaiIOBBIX OTIepaIHii;

pacuiupennuyto gyuxyuonanvnocms. NTFS mpoextupoBanach
C yYeTOM BO3MOXHOTO pacimupeHus. B Heil ObuM pearn3oBaHBI
MHOTHE JIOTIOJHHUTEIbHBIE BO3MOXXHOCTH: YCOBEPIIEHCTBOBAHHAS
OTKa30yCTOMYMBOCTB; SMYJIALUS JIPYTruX (aiIoOBBIX CHCTEM; MOII-
Has MoJiesib ©6€30IMacHOCTH; NapajiefbHas 00paboTKa MOTOKOB JaH-
HBIX; cOo3JaHue (ailIOBBIX aTpHOYTOB, ONMPEAETSEMBIX MOJIB30BATE-
neMm;

nO00epIHCKY NAamhOpMeHHO-HE3ABUCUMOZ0 CUCHEMHO20 UH-
mepepeiica ona KomnviomepHozo okpyycenus POSIX (Portable
Operating System Interface for Computer Environments). [Tockob-
Ky npaButenscTBo CIIIA TpeGoBano, 4ToObI Bce 3aKymaemble UM
CHCTEMBI XOTs Obl B MUHUMAaJIbHOI CTENIEHH COOTBETCTBOBAJIM CTaH-
nmapty POSIX, Takas BO3MOXXHOCTE Oblia mpexycmorpera u B NTFES.
K uncny 6a3oBeix cpenctB (aitnosoii cuctembl POSIX otHOcuTCS
HeoOs13aTeNbHOE HCIIONb30BaHUEe MMEH (PaiiioB ¢ y4yeToM peructpa,
XpaHEeHHE BPEMEHH MocieqHero oOpamienns K (paiiry 1 MexaHu3M Tak
Ha3BIBAEMBIX (OKECTKHX CCBUIOK» (aJbTepPHATHUBHBIX WMEH, I03BO-
JISIIOIIMX CCBhLIATHCS HA OJUH U TOT ke (haiia mo IByM U Ooyiee nMe-
HaMm);
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2ubrocms. Mopens pacrpee’eHns TMCKOBOTO IPOCTPAHCTBA B
NTFS omimuaercs upe3BbIuaiiHOi rHOKOCTBIO. PasMep kiactepa Mo-
KeT U3MEHAThC OT 512 GalT mo 64 KoOaliT; oH mpencrariser coOoi
YHCII0, KpaTHOE BHYTPEHHEMY KBaHTY paclpeieleHHus TUCKOBOTO
npoctpancTBa. NTFS Takxke momnep)KuBaeT JUIMHHBIC MMeEHa (Qaii-
noB, Habop cumBonoB Unicode u anpTepHaTUBHBIC MMEHa (dopmaTa
8.3 mng comectumoctu ¢ FAT.

Kak un npu ncnonp3oBanuu FAT, ocHOBHON WH(DOpPMaITMOHHOMH
equanteit B NTFS sBnsercs knactep. B Tabn. 4.9 mokazaHbl pazme-
PBI KJIACTEPOB MO YMOJTYAHUIO AJI1 TOMOB Pa3IM4HON eMKocTH [15].

Tabmuima 4.9 — 3aBucuMocCTh pa3Mepa ToMa OT pa3Mepa Kiactepa B
NTES

Pa3mep Toma, Uucno cekTopoB Pasmep knacrepa,
Mo6aiiT B KJIacTepe Ko6aiit

512 u menee 1 0,5 (512 Oaiit)
513-1024 2 1
(1I"Gaiit)
1025-2048 4 2
(2I'CaiiT)
boinee 2049 8 4

Teopernueckn NTFS nmognepkuBaeT ToMa ¢ YUCIOM KIIaCTEPOB
710 2*%, HO TeM He MeHee MOMHMO OTCYTCTBHUS XKECTKHX JHUCKOB TaKO-
ro o0beMa CYIIECTBYIOT M APYTrMe OrpaHWYeHUs] Ha MaKCUMabHBIH
pasmep ToMa. OZHUM U3 TaKUX OTPAaHWYECHHH SBISIETCA TabiauLa pas-
nesnoB. MHaycTpuanbHble CTaHAAPTH OTPAHUYUBAIOT Pa3Mep TaOIHULIbI
pasnenos 2°° cexropamu. JIpyruM OrpaHHYEHHMEM SIBIACTCS pasMep
CEeKTOpa, KOTOPbIi 00bIMHO paBeH 512 Gaiitam. [Tockonbky pa3mep cek-
TOpa MOJKET U3MEHUTHCS B Oy IyIeM, TeKYIIUi pa3mep JaeT orpaHude-

HHe Ha pasMep oHoro Toma — 2 T6aiit (2% x 512 Gaitr = 2*'). Takum
oOpa3oM, pazmep ToMa B 2 TOaWT sBISETCS NMPAKTUYECKUM TIpere-
sioM Juist pu3ndeckux u norndeckux ToMmoB NTFS.

Yupasiaenue gocrynoMm kK ¢aiiiam u karaaoram. I[lpu uc-
nonp3oBaHuu ToMoB NTFS MoHO ycTraHaBnuBaTh mpaBa J0CTyna K
¢aiinam u Katamoram. DTH IpaBa JOCTyNa yKa3bIBAIOT, KAKUE MOJIb-
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30BaTeNIM U TPYMITH UMEIOT TOCTYI K HUM M KaKoi YPOBEHb JOCTyTIa
nomycTuM. Takue mpaBa JIOCTyHa paclpoCTPaHSIOTCS Kak Ha TOJb-
30Baresel, paboTalomMX 3a KOMIBIOTEPOM, Ha KOTOPOM pacro-
JlararoTcst (aiiipl, Tak W Ha MOJIH30BaTENeH, oOparmarommxcs K dai-
JlaM 4depe3 ceTb, Korna (hailn pacrmosiaraeTcst B KaTajore, OTKPhITOM
s ynanennoro goctyna. [Tog NTFS MoxxHO Takke ycTaHaBIMBaTh
paspemieHusl Ha yAaJeHHBIM JOCTYyI, OOBEAWHSIEMBIE C pas-
pereHNsIMH Ha TOCTYII K (aiiimam u karamoraM. [loMmumMo sToro daii-
JIOBBIC aTpUOYTHl (TOJNBKO UYTEHWE, CKPBITHIA, CHCTEMHBIN) TaKkKe
OTpaHMYMBAIOT focTyn K ¢aitry. [lom ympasmenmem FATL16 wu
FAT32 ToXe MOXKHO yCTaHaBIMBAaTh aTPHOYTHI (pailioB, HO OHH HE
obecrieunBaloT mpaea joctymna K ¢aitnam. B Bepcun NTFS, ucrons-
syemoit B Windows 2000, mosiBHIICSI HOBBII THI pa3pelIeHus Ha J0C-
TyH — HacJleIyeMble pa3pelIeHusl.

C:xatue daiisioB n karajgoroB. B Windows 2000 nmogmepxu-
BaeTcs cxkathe (aiijloB M KaTagoroB, pacnoiokeHHbIXx Ha NTFS-
tomax. Ckatple (DAl TOCTYITHBI JUTA YTSHUS W 3aIlUCH JIFOOBIMHU
Windows-miprmoskeHussMi.  JIJIT 3TOr0 HET HEOOXOIUMOCTH B WX
MpeABapUTENbHON pacnakoBke. VICMOab3yeMblil anropuTM CKaTus
CXOX C TeM, KOTOpBIi ncnonb3yercs B Double-Space (MS DOS 6.0) u
DriveSpace (MS DOS 6.22), Ho uMeeT 0HO CYIIEeCTBEHHOE OTINIHEC
— noj ynpaBieHueM MS DOS BwimonHseTCsl C)KaThe Ieoro Iep-
BUYHOTO pazfiesla WM JIOTUYECKOTO YCTpPOMCTBa, TOrjga Kak IOA
NTFS M0kHO yIaKkoBBIBaTh OTAEIbHBIE (haiIIbl U KATAJIOTH.

Anroput™m cxatus B NTFS pa3pabotan ¢ yueToM MOIIEPIKKH
KJjactepoB pazmepom 1o 4 Ko6aiit. Ecnu BennunHa kinactepa Oosblie
4 Koaiit, pynkuuu cxxatust NTFS cranoBaTCS HEnOCTYTHBIMHU.

CamoBoccranoBiienne NTFS. ®aiinoBas cuctema NTFS 06-
JIa1aeT COCOOHOCTHIO CAMOBOCCTAHOBJICHUSI M MOYKET MOJIEP)KUBATh
CBOIO LIEJIOCTHOCTB 3@ CUET MCIIOIB30BAHUS POTOKOJIA BBITOIHAEMBIX
nercTBui M psima npyrux mexanmsMoB. NTFS paccmartpuBaer kax-
IO OTIepaliyio, MOIUGUIMPYIOIIy0 cucTteMHble (aiibl Ha NTFS-
TOMaXx, KaK TPaH3aKIMIO U COXpaHseT HH(OPMAIMIO O TAKOH TpaH3aK-
UM B mpoTokoyie. Havaras TpaH3akmuss MOXeT OBITh JHOO IOIHO-
CTHIO 3aBepmieHa (commit), muO0 orkareiBaercs (rollback). B mo-
cnennem ciaydae NTFS-tom Bo3BparaeTcst B COCTOSIHHE, TIPEIIIECT-
BYIOIIlEe HAYaly TpaH3aKIuH. JJI1 TOro YTOOBI YIIPaBIATH TpaH3aK-
UMM, TIEpe]] TeM KaK OCYIIEeCTBHUTH 3amuch Ha nuck, NTFS 3amm-



137

CBIBACT BCE OIEPALMM, BXOMAIINE B TPAH3AKLUIO, B (hailil IpoTOKOIA.
[Tocne Toro xak TpaH3aKIMs 3aBEpILIEHA, BCE OMEPALUU BHITIOIHSIOT-
cs. Takum oOpaszom, mop ynpasienneM NTFS He moker ObITh He3a-
BEpIIECHHBIX onepanuid. B ciydae nuCcKoBBIX cOOEB He3aBEpLICHHbIE
oreparun npocto otmenstorcs. [lon ynpasnennem NTFS Takxke BbI-
MOJIHAIOTCS OIEPaLliH, TO3BOJISIIOIINE «HA JIETY» OIpPENeNsITh Je-
(eKxTHBIE KIacTephl M OTBOIUTH HOBBIE KIAacTephl I (aiIoBBIX
omepanuii. ITOT MEXaHW3M Ha3bIBaeTCs cluster remapping.

IIpu dopmupoBanuu daiinosoit cucremsl NTFS mnporpamma
¢dopmatupoBanus co3naer daitn MFT (Master File Table) u npyrue
o0JylacTH Ul XpaHEHUs] MeTaJaHHbIX. MeTajgaHHBIE HCIIOIb3YIOTCS
NTFS nmnst peanuzaunu QaiinoBoii cTpykryphbl. [lepBeie 16 3ammceii B
MFT 3apesepBupoBanbl camoii NTFS. Mecrononoxenue ¢aiinos
MeTaganHeix $Mft u SMftMirr 3amucaHo B 3arpy304HOM CEKTOpE
mucka. Ecmu mepsast 3amuck B MFT moBpexnena, NTFS cunteiBaeT
BTOPYIO 3alMCh AJI HaXOXAEHUs Konuu nepBoil. [lomHas komus 3a-
IPy304HOr0 CEKTOpa pacrnonaraercsa B KoHIe Toma. OCHOBHBIE METa-
nmaHHbIe, XpaHuMble B MFT, nepeunciens! B Tabm. 4.10 [15].

Tabnuma 4.10 — OcHoBHEIE MeTaganHbie MFT

CucreMHble Nwms 3anuch
(haitner ¢aiina MFT

Master file table $Mft 0 Omna 0Ga3oBas (aiinoBas
3amuch I Kaxaoro (aiina
WIH KaTtajora Ha TOMeE
NTFS
Master file table2 | $MftMirr 1 Konmst mepBbIX dYeThIpex
sanuceir MFT. I'apantupy-
er nocryn k MFT B ciyuae,
€CIM IIEPBBIA CEKTOp IO-
BPEKICH
Log file $LogFile 2 Cniicok sieiicTBui, HeoOXo-
JUMBIN JII1 BOCCTAHOBJICHUS
NTFS
Volume $Volume 3 HNudopmanus o Tome — MeT-
Ka U HOMEp BepCHH
Attribute defini- | $AttrDef 4 Tabnuma uMeH aTpuOyTOB H
tions OTIMCaHNE

Conepxanue 3anucu MFT
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Oxonuanue 1abu. 4.10

CucremHsbIe Nmst 3amnuce

(aiisb ¢aiina MFT

Root file name $ 5 KopHeBoii karanor
index
Cluster bitmap $Bitmap 6 HNudopmanust 0 3aHATHIX
KJacrepax
Boot sector $Boot 7 Kon 3arpysku mis 3arpy-
304YHBIX TOMOB
Bad cluster file $BadClus 8 WNudopmanns o neeKTHBIX
KJIacTepax
Security file $Secure 9 VHUKalIbHBIE AE€CKPUITOPHI
JUIs BeeX (haitioB
Upcase table $Upcase 10 Wudopmanus mis mpeodpa-
30BaHHsl CHMBOJIOB HIDKHE-
IO perucTpa B COOTBETCT-
Byomue Unicode-cuMBOIIBI
BEPXHET0 PEerucTpa
NTFS extension | $Extend 11 HNudopmanus mis pasind-
file HBIX cmyx0 OC: cmyxObI
KBOT, CIIy’KOBbI Iepecyera H
nJIeHTH(UKATOPbl 00BEKTOB
12-15 | 3ape3epBUpOBaHHbIC 3alIUCH
JUIs1 Oy AyIIMX BEpCHid

Coneprxanue 3amucu MFT

Ocranbhbie 3amucu MFT copeprkar 3amucu st Kaxaoro ¢aiina
U KaTajora, pacroyioKCHHBIX Ha JaHHOM TOME.

OO6b1yHO oaMH (aitn ucronb3yer ofHy 3anuch B MFT, Ho ecnu
y Qaiina Gonpmol Habop aTpuOyTOB MM OH CTAHOBUTCS CIHIIKOM
(parMEeHTHPOBAHHBIM, TO IJIsI XpaHEHUS] HHPOPMALUU O HEM MOTYT
noTpeboBaThCA AOMIONHUTEIbHBIE 3alUcH. B 3TOM ciydae mepsas
3anmuch O (Qaiiie, Ha3piBaeMasi 0a30BOW 3aMUChIO, XPAHUT MECTOIIO-
JoXeHue npyrux 3anucedl. Jlanneie o ¢aitnax u karanorax HeOOIb-
moro pasmepa (mo 1500 6alT) MONHOCTHIO COIEPIKATCS B TIEPBOM
3aIlMCH.

Kaxnpnii 3anateii cextop Ha NTFS-ToMe mpuHaanexutr Tomy
i uHoMy (haitmy. [laxke mMetamaHHbIe (paiIOBOH CUCTEMBI SBIISIOTCS
gacteio daitnma. NTFS paccmaTtpuBaer kaxaplii (aitn (Wi KaTanor)
Kak HaOop QainoBeix arpulOyToB. Takue >eMeHTHI, Kak uMms ¢aiina,
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nH(GOpPMAIHS O ero 3alluTe U JaKe TaHHBIE B HEM, SABISIFOTCS aTpHOy-
tamu (Qaiina. Kaxnaeii atpuOyt uaeHTHQUIHEPYETCs KOJOM oOIpese-
JICHHOTO THIIa 1 UMCHEM aTpuOyTa.

Ecmm atpubyter (aiina BMemnaroTcss B ¢GaiIoBy0 3amuch, OHU
Ha3bIBAIOTCS PE3UACHTHBIMH aTpuOyTamu. TakuMu aTpuOyTaMu Bee-
rJia SBISIOTCS uMs (paiina U mata ero coznaHus. B Tex cimyuasx, Ko-
rna wHpopManus o Qaiiiie CIWIIKOM BeJNKa, YTOOBI BMECTUTHCS B
onany MFT-3ammch, HeKOTOpBIe aTpUOYTH (haiiia cTaHOBATCS HEpe-
3UJCHTHBIMH. Pe3nieHTHBIE aTpuOyTHl XPaHATCS B OJHOM HIIH OoJiee
KJIacTepax W MPEJCTABISIOT COOO0H MOTOK aJbTEPHATHBHBIX JaHHBIX
JUTA Tekymiero toma. JlJis ommcaHWsT MECTOHAXOXKIEHHUS PE3HIEHT-
HBIX 1 Hepe3uAeHTHBIX aTpuOyToB NTFS coznaer atpubyt Attribute
List.

Bo3moxknocTn ¢aiisosoii cuctemsl NTFS o orpannvenuro
JaocTyna K ¢aitjiamM M katajgoram. biarogaps HAIMYMIO MEXaHW3Ma
pacmmpenHbix arpu0OyToB B NTFS peann3oBaHbl OrpaHu4eHUs B
noctymne K (ainaM u Katamoram. OTH JOMOIHUTEIbHBIE aTPHOYTHI,
WCTIOJIb30BaHHbIE JIJIS1 OTPaHUYEHHUS B JOCTYIE K (pailiIoBEIM 0OBEK-
TaMm, Ha3BaJlM aTpubytamu OezomacHoCTH. [Ipu KaxaoMm oOparieHun
K TaKOMY OOBEKTYy CPaBHHBAETCS CIICIIUANBHBIA CIHCOK JUCKPEIIH-
OHHBIX TIPaB JOCTyIa, MPUITUCAHHBIN €My, CO CIIeIHAIbHBIM CHC-
TEMHBIM WJACHTH(UKATOPOM, HECylUM HWHPOpPMaluio 00 WMEHH
TIOJIB30BATENS], OCYIIECTBIIONIECIO TEKYIMIA 3ampoc K (aiiry uim Ka-
tajory. Eciim uMeeTcst B ciucke HeoOXOAMMOe pa3pelleHne, To Jek-
CTBHE BBITONHACTCS, B TIPOTHBHOM CIIy4ae CHCTEMa co0o0maeT 00
OTKa3ze.

@aiinoBas cucreMa NTFS umeeT Tak Ha3blBacMble MHAMBHUAY-
aNbHBIE pa3pemieHus, KOTOpble MOTYT OBITh NPUIHCAHBI JIIOOOMY
¢dainy w/win xatanory: Read (mpouumams), Write (3anucams),
eXecute (svinornums), Delete (yoarnums), Change Permissions (13-
menums paspewenust) u Take Ow-nership (cmams enadenvyem).
COOTBETCTBYIOIIME ITUM pa3pelIeHUsIM JCHCTBHS MOXHO BBINOJ-
HATHh TOJBKO B CIIy4asix, KOTJa JUIsl JaHHOTO IMOJIb30BATEIs WM TPYII-
MBI, K KOTOPOW OH TPUHAUICKHUT, UMEETCS OJHOMMEHHOE pa3pelle-
HUe. JlpyruMu clioBaMH|, €CITH I HEKOTOporo (aiima ykazaHo, YTO
BCE TOJH30BATEIM MOTYT €r0 YMTaTh W HCIOJNHATH, TO TOJNBKO 3TH
JEHCTBHUA M MOXKHO C HAM CJIeJaTh, €CIU MPHU 3TOM HE yKa3aHO, 4TO
JUTsT  KaKOH-HUOYIh APYrod TPYMIBI TIOJbh30BaTeie (OTOCIEHOTO
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MTOJI30BATEIS) UMEIOTCS IpyThe pasperieHus. KoMOuHamm nHInBY-
IyalbHBIX pa3pelieHui W OMNpPeNeNsioT ASUCTBHS, KOTOPbIE MOTYT
OBITH BBIMTOJIHECHEI C (haiiJIOM TN KaTaJIOTOM.

W3HavanpHO BCEMy AWMCKY, a 3HA4MT, W (pailylaM, KOTOphIE Ha
HEM CO37al0TCsl, IPUCBOCHHI BCe MHIMBUAYaTIbHbBIE Pa3pelieHus IS
rpynmsl Everyone (Bce). OTo 03Hauaer, yTo J000i MOJIB30BATEND,
Mesl TIONTHBIM HAa0Op WHAMBHIYAITBHBIX pa3pelieHnid Ha (aiiasl u
KaTaJord, MOXKET U3MEHATh WX M0 CBOEMY YCMOTPEHHIO, T.€. Orpa-
HUYMBATh JPYTHX IOJNb30BaTeNeld B IpaBax IOCTyla K TOMY HIH
WHOMY 00BbeKTy. Eciii H3MEeHHTH pa3pelleHus] Ha KaTajor, TO HOBEIE
(aiinmel, co3maBaemble B HEM, OyIyT MOIYy4aTh W COOTBETCTBYIOIIVE
paspeleHus: oHM OyIyT HAaCIeA0BaTh Pa3pelieH s CBOETO POIUTEIb-
CKOTO KaTajora.

Karanoru oObI9HO 00NAAarOT TEMH K€ pa3pelieHUsMH, YTO U
HaXOJSIIMECs] B HUX (aiyibl ¥ ManKH, XOTs y KaXIoro ¢aiina MoryT
OBITH cBOM paspelieHus. Paspemenns, KoTopble UMerOTes y Qaiina,
MMEIOT TPUOPUTET HaJ| pa3pelIeHUsIMH, KOTOPbIE YCTaHOBJICHBI Ha
KaTajor, B KOTOPOM HaXOAWTCs 3TOT (haiin. Hampumep, eciu B CO3-
JlaeTe KaTalor BHYTPHU APYToro Karaiora, Ajisi KOTOPOro aJMHUHHUCT-
paTopsl 00Jamal0T MPaBOM IOJIHOTO JOCTYyIa, a MOJb30BATENNd —
MpaBOM YTEHHSI, TO HOBBIM KaTaJoOT yHAcJIeQyeT 3TH ImpaBa. 10 ke
OTHOCHUTCS | K (paiinam, KOIUPYEMBIM U3 IPYroro KaTajora Wi Te-
pememnaeMbIM U3 apyroro pasaena NTFS.

Ecmu karanor wnm Qaiin nepemeniaercs B APyroi KaTaior TOro
ke pazgena NTFS, To arpuOyTsl 6€301acHOCTH HE HACICIYIOTCS OT
HOBOTO Kartajora. Jlemo B TOM, YTO NpU NepeMeuleHuH (aiijioB B
rpanunax ogHoro pazgena NTFS usMmeHsieTcs TOIBKO yKa3aTelb Me-
CTOHAXOXKJIEHUS 00BEKTa, a BCE OCTANBbHBIC aTpUOYTHI (BKJIIOYAs at-
pUOYTHI 6€30MACHOCTH) OCTAIOTCS 0€3 U3MECHECHHMIA.

Cy1ecTByeT TpU BaXKHBIX INpaBHiIa, KOTOPBIE MOMOTYT OIpere-
JUTH COCTOSIHWE TIpaB IOCTyIa MPH MepeMeIleHnH W KOMHPOBAHUT
oobexToB NTFS:

1) mpu nepemernenun ¢aiino B rpanuuax paszgena NTFS co-
XPaHSIOTCS KCXOTHBIC TIPaBa JOCTYIIA;

2) mpu BBHIIOJIHEHUH JAPYTUX ONepannuii (CO3TaHNuU WIH KOIIHPO-
BaHWMU (ailloB, a Tak XKe WX IEepeMelICHHH MEeXAY pa3liernaMu
NTFS) HacnemytoTcs mpaBa I0CTyIa pOJUTELCKOTO KaTaJora;
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3) npu nepememenun ¢aiinos u3 pazaena NTFS B pazmen FAT
Bce nipaBa NTFS tepstorcs.

OcHoBHble oTanuust FAT u NTFS

Ecnmu roBopuTh O JOMONMHUTENBHBIX pacxoiax Ha XpaHEHHUE
ciry)ke0HOW MH(OPMAILIMU, TO MOXKHO OTMETHTh, uTOo FAT oTinuaet-
cs ot NTFS Gonpieli KOMITaKTHOCTBIO M MEHBINIEH CIIOKHOCTHI0. B
oonpmuHCTBE TOMOB FAT Ha XpaHeHne TaONHIBI pa3MeIeHus, Co-
nepxaiiedi uHpopMmalm 000 Beex ¢aiiax ToMa, pacXoayeTcs Me-
Hee 1 Moaiit. CTosb HU3KHE JOTIOHUTENEHBIE PACXOABI TIO3BOJISIOT
dbopmarupoBath B FAT »xecTkue muckm mamoro odsema u (hIIormmmm-
mucku. B NTFS cnyxeOHble naHHBIC 3aHMMAIOT OOJIBIIE MECTa, YeM
B FAT. Tak, kaxaelii 37eMeHT Kataiora 3anumaet 2 Ko6aiit. OgHako
3TO MMEET M CBOM NPEUMYIIECTBA, TaK KakK cojaepkuMoe (haiiioB
obveMom 1500 GaliT 1 MEHEEe MOXKET MOJHOCTHIO XPAHUTHCS B DJIE-
MEHTE KaTajora.

Cuctema NTFS nHe moxeT ucnonb3oBaThes 11 GopMaTupoBa-
Hus (ronmu-auckoB. He cTouT momb3oBaThes €10 U (hopMaTHPO-
BaHUs pazneioB oOovemMoMm MeHee 50-100 Moaiit. OTHOCHTETHHO
BBICOKHE JIOMOJIHUTEIBHBIC PACXOABI MPUBOAT K TOMY, YTO JJIs Ma-
JIBIX PA3JICNIOB CITy>KEOHBIE TaHHBIC MOTYT 3aHUMATh 110 25 % o0bema
HOCHTEIISL.

Crenyromuii KpuTepuii cpaBHEHHUS — pasMep ¢aiiinos. Pa3gensr
FAT umerot o6bem a0 2 I'0aiit, FAT32 — no 4 Toalit. Tem He MeHee
M3-32 0COOCHHOCTEW CBOETO BHYTpPEHHEro cTpoeHus pasnmensl FAT
Jydire Bcero paboTaroT A pasaenoB oobemoMm 200 MoOaiiT 1 MeHee.
B NTFS B nacrosimee Bpems u3-3a anmapaTHBIX U JAPYTHUX CHCTEM-
HBIX IPUYHH pa3Mmep (aliyioB orpaHU4MBaeTCs 2 TepabaiitaMu.

Pazpenst FAT MoryT ucnoib30BaThCsl MPAaKTHUYECKHM BO BCEX
OTIEPAIlMOHHBIX CHCTEMaX. 3a PeIKUMH HCKIIOUCHUSIMH, C pasena-
Mu NTFS moxHo paboTats Hanpsimyto Toabko u3 Windows NT, xo-
T ¥ uMeroTcs i psina OC cOOTBETCTBYIOIINE PeaTN3allii CUCTEM
yrpaBnenus ¢aimamu st arenus ¢ainoB u3 tomoB NTFS. Tak,
HanpuMmep, ytunuta (apaiiBep) NTFSDOS mo3Bosser yutath gaH-
Hele NTFS Ha komnbloTepe, 3arpyxeHHoM B pexxume MS DOS. Og-
HaKO TOJIHOIIEHHBIX peanu3anuii 11 padotel ¢ NTFS BHe cucteMbl
Windows NT moka Her.
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Pasnensl FAT He o0ecrnedynBaroT JIOKAJbHOM OE€30IIaCHOCTH, B
To Bpems kak pazzaensl NTFS oGecrneunBaroT jmokanpHyI0 Ge3ormac-
HOCTh Kak (haiiiioB, Tak u katanoroB. s pasnenoB FAT moryT yc-
TaHABIMBATHCSA OOIIHE TpaBa, CBA3aHHBIE C OOIIMM JOCTYIIOM K Ka-
TajoraMm B ceTH. OJJHaKO Takas 3aIllydTa HE TIOMEIIAeT MOJIb30BATEINI0
C JIOKAJIBHBIM BXOJOM TOJIYYHUTb JOCTYII K (haillaM CBOEro KOMIIbIO-
Tepa. B Bonpoce opranmusaruu cuctembl 0Oe3omacHocT NTFS oxa-
3BIBAIOTCS Oo0Jiee TPEmImOYTUTEIBHBIM BapuanToM. Pazmensr NTFS
MOTYT 3allpenaTh WIM OrpaHNYMBATEH JOCTYN KaK yJaleHHBIX, TaK U
JIOKAITBHBIX TOJIb30BaTeneld. CreaoBaTeNlbHO, K 3aIlUIICHHBIM (aki-
JaM CMOTYT OOpaTHTHCS JIMIIb TE TIOJIb30BATENN, KOTOPHIM OBLIH
MpeI0CTaBIeHBI COOTBETCTBYIOIINE TIPaBa.

HamomanmMm, uro Windows NT comepXuT crenuanbHyo YTHIU-
1y CONVERT.EXE, xotopas mpeoOpazyer toma FAT B 3xBUBa-
nentHele Toma NTFS, ognako mist oOpaTtHOro mpeoOpa3zoBaHUs W3
NTFS B FAT nonoOHBIX YTHINT He cyliecTBYeT. UTOOBI BHIIOIHUTD
oOpatHOe mpeobpa3oBanue, HeoOXxoMuMo co3iath pasaen FAT, cko-
poBaTh B Hero ¢aiinel u3 pasnena NTFS u 3atem ymanuts opuru-
Hanbl. BaxHo 1pu 3TOM He 3a0bIBaTh U O TOM, YTO IPY KOIMMPOBAHUU
¢aitnoB m3 NTFS B FAT Tepsrorcst Bce arpuOyThl 0€30MacHOCTH
NTFS. HamomuuMm, uto B FAT He mpemycMoTpeHBI CpencTBa s
OTIpe/IeTIeHNs U TIOCIIEAYIOIIEro XpaHeHU 3THX aTpUOyTOB.

B mocneanee Bpemsi MOSBUIIOCH €Ille OAHO OYEHb BaKHOE 00-
CTOSITENIbCTBO, CBS3aHHOE C TEM, YTO OOBEMBI TUCKOBBIX MEXaHM3-
MOB HAaMHOTO TPEBBICHJIM MaKCHUMaJbHO JIOMyCTUMBINH paszmep 8,4
I'Gaiit, mpuemnemsbiii s FAT. DToT mpenen oOBsiICHIETCS MaKCH-
MaJbHO BO3MOXHBIMU 3HaYCHUSIMU B aJpece CEKTOpa, AJsl KOTOPOTro
oTBOJUTCS Beero 3 Oafita. [loaToMy B MOmaBIISIFOIIEM OOJIBITHHCTBE
ciydaeB mpu pabote B cpeae Windows-CUCTEM HCIOJB3YIOT JIUOO
FAT32, mu6o NTFS. Ilocnenusisi, 6€3ycinoBHO, Jydlie, HO OHa HE
ToIep>KUBaETC B MHPOKO pacnpoctpaneHHEIX OC Windows 98 m
HbIHE Bce Oojee yacTo Berpewarorierics Windows Millennium
Edition.

4.3.4 dDaiinoBas cucrema HPFS

HPFS (High Performance File System) — BbIcOKOmpou3BOAN-
TenmbHas (ainoBas cucreMa — BIepBblie mosBmiack B OS/2 1.2 u
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LAN Manager [2]. HPFS 6pu1a pa3zpaborana COBMECTHBIMHU YCHITHS-
MU JIyYIIHX crienuanictoB komnannu IBM u Microsoft Ha ocHoBe
ombiTa IBM 1o co3ganuto ¢aiinoBeix cucreM MVS, VM/CMS u
BHPTYyaJIbHOTO MeTona nocrymna. Apxutekrypa HPFS magama co3na-
BaThcA Kak (haiiioBast cucTeMa, KOTopasi CMOXKET HUCIOJBb30BaTh Ipe-
MMYIIIECTBAa MHOT033JauHOTO PeXUMa M o0ecreynT B OyayiieMm 6o-
nee >pQGEKTUBHYIO W HAISKHYI paboTy c ¢ailaMu Ha IHCKax
6opIIoro 0o6HEMa.

HPFS crana nepBoi#i ¢aitnosoit cucremoit ans 1K, B koTopoit
OpuTa peann3oBaHa mojaepkka anuHHBIX UMeH. HPFS, kak FAT u
MHOTHE JIpyTrHe (aiIoBble CHCTEMBI, 00JaIaeT CTPYKTYPOH KaTalo-
TOB, HO B HEW Tak)Ke MpPeayCMOTPEHBI aBTOMAaTHYECKas COPTUPOBKA
KaTaJloTOB U CIIElMalbHbIe PAaCIIMPEHHBIC aTpUOYTHI, YIPOLIAIOIIHe
peanuzanuio Oe3omacHOCTH (aIOBOTO YPOBHS M CO3J]aHHE MHOMKe-
cTtBeHHBIX uMeH. HPFS moanepxuBaer Te ke caMble aTpuOyTHI, YTO
u (aiinopas cucrema FAT, a takke u HOByt0 popmy file-associated,
TO €CTh MH(OPMAIINIO, Ha3bIBAEMYI0 PACHIMPEHHBIMH aTpUOyTa-
Mu. Kaxmaerid pacmipeHHBId aTpUOYT KOHIENITYaIbHO TOM00CH Tie-
peMeHHO# okpykeHus. Ho caMbiM ri1aBHBIM oTiudmeM cucteM FAT
n HPFS sBnsrorcs 6a3oBbie NMPUHIHUIE XpaHEHUS WHGOPMAIUH O
MECTOTIONIOKEHUHN (DAHIIOB.

[IpunHnumne! pa3menieHus GpaioB Ha IHCKE, TTOJIOKEHHbBIE B OC-
HoBy HPFS, yBennumnBaroT kak mpou3BOJUTEIBHOCTE (aiioBOM cuc-
TEMBI, TaK ¥ €€ HaJeKHOCTh U OTKa30yCTOMYMBOCTb. JlJist mocTrke-
HUSl 3TUX el TPeUIOKEHO HECKOIBKO CHOCO0OB: pa3MelieHHe
KaTaJoroB B CEpeIMHE AUCKOBOTO IMPOCTPAHCTBA; HCIOJIb30BaHME
METOJIOB OWHAPHBIX COANAHCHPOBAHHBIX NIEPEBHEB JUIA YCKOPEHUS
roucka wHopMaruu o (daiine; paccpemoTodcHre WHPOpMAUA O
MECTOTIONIOKEHNH 3aruceii (aiiyioB mo BceMy IHCKY, TIPH TOM, YTO
3allUCH Ka)KAOTO KOHKpEeTHOro (paiiia pa3MenaloTcsi o BO3MOKHO-
CTH B CMEXHBIX CEKTOpax M MOOIM30CTH OT JAHHBIX 00 WX MECTOIIO-
noxxenun. [eiicrBurensHo, cucrema HPFS crpemurtcs mpexne Bcero
K TOMY, YTOOBI PACIOJIOKUTH (Paiil B CMEXKHBIX KJIacTepax, UM, ec-
JIU TaKOM BO3MOXKHOCTH HET, Pa3MECTHTh €T0 Ha JMCKEe TaKuM oOpa-
30M, 4TOOBI 3kcmenmut (HparMeHTsl) daitna Gusndeckn ObUTH Kak
MOJKHO OJIIDKe YT K Apyry. Takoi moaxoJl CyIIeCTBEHHO YMEHbIa-
eT épemMa NO3UUUOHUPOEAHUA TOJIOBOK 3aIllUCH/UTEHHS MKECTKOTO
IIICKa U epemsa oxcuoanusn (rotational latency), T.e. Bpems 3a0ep>KKu
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MEXIIy YCTaHOBKOH TOJIOBKH UTEHFSI/3aIMCH HA HYXHYIO HOPOXKKY
JcKa M HayaJoM YTEHHS JaHHBIX C Jucka. MOXHO cka3aTb, YTO
¢ainoBas cucrema HPFS obnamaer mo cpaBuenuto ¢ FAT crnenyro-
LIMMU OCHOBHBIMU IPEUMYLIECTBAMU:

- BBICOKOUM IPOU3BOJUTEIBbHOCTHIO;

- HaJeXHOCTHIO;

- BO3MOKHOCTBHIO Pa0OTHI C PACIIMPEHHBIMH aTpUOyTaMu, YTO
MO3BOJISIET YIIPABIATH TOCTYIIOM K (haiimaM 1 KaTajiorawm;

- BO3MOXHOCTBIO 3()()EKTHBHOTO HCHOIB30BaHHS JHCKOBOTO
MIPOCTPAHCTBA.

Bce i mpenmMytiiecTBa 00yCIOBICHBI CTPYKTypoi aucka HPFS.
B Havane nucka pacmoiOXeHO HECKOJIBKO YIPAaBISIOMIMX OJIOKOB.
Bce ocranpHoe auckoBoe mpoctpanctBo B HPFS pa3duto Ha vacTu:
TMOJIOCHI, JISHTHI M3 CMEXKHBIX CEKTOpOB, band). Kaxxnas takas rpymnma
JAaHHBIX 3aHMMAaeT Ha JUCKE MPOCTPaHCTBO B 8§ MOaiT u nMeeT cBoio
COOCTBEHHYIO OUTOBYIO KapTy paclpelnesleHHsl CEeKTOPOB, MOKa3bl-
BAIOIIYI0, KaKHE CEKTOPbl TaHHOM IMOJIOCHI 3aHSATHI, a KAKHE — CBO-
6omubl. KaykmoMy cekTopy JeHTHI JaHHBIX COOTBETCTBYET OJWH OWUT
B ee OuroBoi kapte. Ecnu 6ur mmeer 3HaueHHe 1, TO COOTBETCT-
BYIOIIWIA CEKTOP 3aHAT, a eciii 0 — cBoOOIeH.

ButoBble KapThl ABYX MOJOC PACIONAralOTCs Ha JUCKE PSIIOM,
TaK K€ pacloyiararoTcsi U CaMH TOJIOCHI, TO €CTh IOCJIEN0BaTelb-
HOCTB TIOJIOC ¥ KapT BBITIISIANUT CICAYIONUM 00pa3oM: OUToBas Kap-
Ta, OMTOBasl KapTa, JICHTa C JaHHBIMU, JICHTA C JaHHBIMH, OUTOBas
KapTa, OMTOBas KapTa ¥ T.1. Takoe pacroyio’keHHe JIEHT TO3BOJISeT
HENPEPHIBHO Pa3MECTHTh HA JKECTKOM JUCKe ¢aitn pazmepom o 16
MOaiiT u B TO e BpeMs He yIaISITh OT caMuX (aityioB HH(pOpMaInio
00 X MECTOHAXOXKICHHH.

JuckoBoe npoctpanctBo B HPFS Bhimensercs He kimacTepamu,
kak B FAT, a é10oxkamu. B coBpeMeHHOM peanu3aiuu pasmMep OJoka
B3ST PaBHBIM OJHOMY CEKTOpPY, HO B IPHHIIHAIIE OH MOT OBl OBITH U
uHOro pasmepa. [lo cytu nena, GJIOK — 3TO M ecTh Kiacrep. Pa3zme-
nieHre ¢GaiyioB B TakKUx HEOONBIIMX OJIOKaxX IMO3BOJIAET Ooiiee 3¢-
(DEKTUBHO HCIIONIF30BaTh MPOCTPAHCTBO JHCKA, TaK KaK HEMPOU3BO-
TUTEThHBIE TTOTEPH CBOOOJHOTO MECTa COCTABIIAIOT B CPEAHEM BCETO
256 Gaiit Ha xaxnabli ¢aiin. BcnoMmuuTe, 4ro Yem Ooble pasmep
KJlacTepa, TeM OOJbIlle MecTa Ha JIUCKe pacXoiyercs HampacHo. Ha-
pumMep, Knacrep Ha orpopmaTupoBanHoM mmoa FAT nucke o0pemom
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ot 512 mo 1024 Mb6aiit mmeer pasmep 16 Ko6aiit. CiaemoBarensHo,
HENPOAYKTUBHBIE TTOTEPH CBOOOIHOTO MPOCTPAHCTBA HA TAKOM pa3-
nene B cpenHeM cocTaBisitoT 8 Koait (8192 Oaiit) Ha onuH ¢aiin, B
TO BpeMs kak Ha pazaene HPFS stu motepu Bcerma OyayT cocTas-
TATh Beero 256 Oait Ha ¢ai. Takum o0Opa3zoM, Ha KaAblid Qaiii
SKOHOMHUTCS mouTH 8 KoOaiir.

ITomMumo J€HT ¢ 3anucsaMHU (aioB U OMTOBBIX KapT B TOMeE C
HPFS wumerorcs eme Tpu WHPOPMAIMOHHBIE CTPYKTYpPHIL. DTO TakK
Ha3bpIBaeMbIil 3arpy3ouHblii 6yok (boot block), momonHUTENBHBIH
omok (super block) u 3anmacHo# (pe3epBHsIit) 010K (spare block). 3a-
rpy3o04HbIid 610K (boot block) pacmomnaraercs B cexropax ¢ 0 mo 15;
OH COJIEP)KUT MMs TOMa, €ro CepUiHBIH HOMep, OJOK MapaMeTpoB
BIOS u mporpammy HauaneHOW 3arpy3ku. IIporpamma HadanbHOM
3arpy3ku HaxomuT ¢aitn OS2LDR, cuuTeiBaeT ero B maMsTh U mepe-
JaeT ympaBlieHHue 3Toi mporpamme 3arpy3ku OC, KoTopas, B CBOIO
ouepe/ib, 3arpyxaeT ¢ aucka B mamsath saapo OS/2 — OS2KRNL, u
yxe OS2KRNL ¢ nmomombto cBenenwnii u3 ¢aitma CONFIG.SYS 3a-
Ipy’kaeT B MaMATh BCE OCTaJbHBIC HEOOXOAMMBIE IPOrPaMMHBIE MO-
Iy ¥ OJTIOKU JaHHBIX.

B 6moke (super block) comepxxutcs ykazaTenb Ha CIHCOK OUTO-
BBIX KapT (bitmap block list). B 3ToM crimcke nmepeuncieHs! Bce 0JI0-
K{ Ha JMCKE, B KOTOPBIX PACHOJI0KEHBI OUTOBBIC KapThI, UCIIONb3Yye-
MbIe A OOHapyXeHUs CBOOOJHBIX CEKTOpoB. Takke B J0-
MOJTHUTENILHOM OJIOKE XPaHMTCSl yKa3aTellb Ha CHHCOK Ae(EeKTHBIX
osoxoB (bad block list), ykazaTenp Ha rpymry karamoroB (directory
band), yka3zatens Ha (aiinossiii y3en (F-node) kopHeBoro karanora,
a TakKe JaTa nocjiaenHen npoepku pazgena nporpammoit CHKDSK.
B cmucke nedexTHbIX OJIOKOB NEPEUYMCICHBI BCE IOBPEXKICHHBIC
cexTopsl (Omokm) aucka. Korma cuctema oOHapyXHBaeT MOBPEX-
JCHHBIN OJNOK, OH BHOCUTCS B 3TOT CIIMCOK M AJIsl XpaHEHUs! HHPOP-
Manuu Oonblie He Hcoib3yercs. Kpome 3Toro, B CTpyKType super
block conepxurcs mHbopManus O pasMepe NOJOochl. B Tekyueit
peanmzauuu HPFS pasmep monocel T paBen 8§ Moaiit. brnok super
block pa3meriaercst B ceKTope ¢ HOMEPOM 16 JTOTHYECKOro JHUcKa, Ha
KOTOpOM yCTaHOBJIeHa ¢aiinoBas cucrema HPFS.

PesepBHbiii 0110k (spare block) comepkuT ykazatenab Ha KapTy
aBapuitHOro 3amerieHus (hotfix map wmm hotfix-areas), ykazarens Ha
CIMCOK CBOOOMHBIX 3amacHbIX O0yiokoB (directory emergency free
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block list), ncronp3yemMbIX I OTIepaldii Ha TTOYTH IIEPEITOTHEHHOM
TIUCKE, U P CUCTEMHBIX ()IaroB U JECKPUNTOPOB. ITOT OJOK pas-
Meraercst B 17 cexrope nucka. Pe3epBHBIH OJIOK 00eCIIeYHBACT BhI-
COKYIO OTKa30yCTOMUMBOCTEL (aitmoBoit cucremsr HPFS m Boccra-
HOBJICHUE TTOBPEXKICHHBIX JIAHHBIX Ha JIUCKE.

®aiinel u katanoru B HPFS 6asupyrorcs Ha GpyHAaMEHTaTbHOM
o0ObekTe, HazpiBaeMoM F-Node [2]. DOrta crpykTypa xapakTepHa Ui
HPFS u anarnora B ¢atinoBoii cucteme FAT ue nmeet. Kaxnprit daiin
W KaTaJor Jucka nmeer cBoi ¢aiinosslii y3en F-Node. Kaxapiii 00b-
ekt F-Node 3aHMMaeT oMH CEKTOp W BCET/ia pacrojaraeTcs mooiu-
30CTH OT cBoero (haiiyma wiam Katanora (OOBIYHO HEMOCPEIACTBEHHO
nepen Qaitsiom mim karaigorom). Oobekt F-Node comepxxut uadop-
MaIyio O JJIMHE W MEpBBIX 15 cuMBoNax MMEHHU (aiina, Crenuaib-
HYI0 CIy»eOHYr0 WH(GOpPMAIINIO, CTATUCTUKY MO JOCTYITy K (Qaiiry,
pacipeHHbIe aTpuOyThI (haiiyia U CIIUCOK MpaB JAOCTyNa (WIH TOIb-
KO 4acTb 3TOTO CIIMCKa B ciydae OONBLIOrO pa3mepa), acCOLHATHB-
HYI0 MH(QOPMAIMIO O PACTOJOXKEHHH W TOJYMHEHUH Qaiina u T.1.
Crpykrypa pactpenenenns B F-node MoxkeT mpuHUMaTh HECKOJIBKO
(opM B 3aBUCHUMOCTH OT pa3mepa karajora win (aiiaos. HPFS mpo-
cMarpuBaeT (aiil Kak COBOKYITHOCTH OJHOTO WM 0OJiee CEKTOPOB.
W3 mpukiagHOW MporpaMMBI 3TO HE BHIHO; (ailyl MOSBIAETCS Kak
HETPEPBIBHBIN MOTOK OaiitoB. Ecnu pacuimpenHsie aTpuOyThl CIHII-
KOM BeJIMKM il (DaiyIoBOrO y3/a, TO B HErO 3allMCHIBACTCS yKa-
3arenb Ha HUX.

B HPFS crpykTypa karajmora mpencraBiseT coboii cOaaHch-
pOBaHHOE [IE€PEBO C 3alUCSIMHU, PACIIONIOKEHHBIMH B an(aBUTHOM
nopsiake. Kaxxmast 3ammck, Bxoasmas B coctaB B-Tree mepeBa, co-
TEPKUT: aTpUOYTHI (paiiyia; ykazaTreiab Ha COOTBETCTBYIOMUH (aitiro-
BBIH y3el; MHPOPMAIHIO O BpEeMEHH | JiaTte co3lanus (aiina, Bpeme-
HU ¥ JaTe MOCIeAHero oOHOBJIECHUS W OOpalleHus], AJMHE JaHHBIX,
collepyKalInX pacIIupeHHbIC aTPUOYTHI; CUSTINK OOpameHui K daii-
ny; uH(GOpPMAaLMIO O JJTMHE UMEHH (aiiia 1 caMo UMsI ¥ APYTYIO HH-
(dhopmaruio.

®aitnosas cucrema HPFS mpu moucke gaiina B karanore mpo-
CMaTpUBAET TOJHKO HEOOXOAWMBIE BETBH ABOWYHOTO nepeBa (B-
Tree). Takoit MeTOJ BO MHOTO pa3 3PQeKTHUBHEE, YeM IOCIIeI0Ba-
TeJIbHOE YTEHHE BCEX 3amucell B KaTalore, 4YTO UMEeeT MECTO B CHC-
teme FAT. Jlyns Toro 9To0BI HAMTH MCKOMBIN (haiiin B Karajore (Tod-
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Hee, yKazaTellb Ha ero HHGopManuoHHyIo cTpykTypy F-node), opra-
HU30BaHHOM Ha MPHUHIUNAX cOANaHCHPOBAHHBIX JBOMYHBIX JCPEBb-
eB, OOJIBIIMHCTBO 3amMcell BOOOIIe YnTaTh HEe HyXHO. B pesynbrare
Ut TIoricka nHpopmarmu o (aiine HeoOXOIUMO BBITIOJNIHATE CYIIE-
CTBEHHO MEHbIIIEe KOJMUECTBO OTepaIfii YTeHU AHUCKa.

HelicTBuTenpHO, eciu, Hampumep, kataior coaepxut 4096
¢aitnos, To Qaitosast cucremMa FAT moTpeOyeT 4TeHus: B cpeHeM
64 cexTOpOB TSI MOMCKA HYKHOTO (aifyia BHYTPH TaKOro KaTajiora, B
to Bpems kak HPFS ocymiectBut urenue Bcero Tonpko 2—4 CEKTOpPOB
(B cpemHeM) M HaiieT UCKOMBIN (aits. HecioxkHbIe pacyeTsl Mo3Bo-
JSIOT yBHUIETh sBHBIC npeumyinectBa HPFS manm FAT. Tak, manpu-
Mep, NpU ucnonb3oBanuy 40 BX0JOB Ha OJIOK OJIOKH Kartaiora Jepe-
Ba C IBYMS YPOBHIMH MOTYT conepxartb 1640 BXomoB, a OJ0KM Ka-
Tajora aepeBa ¢ Tpemsi ypoBHsIMHU — yxe 65640 BxonmoB. [dpyrumu
CIIOBaMH, HEKOTOPBIN (a1 MOKET OBITh HAWJICH B TUIIMYHOM KaTa-
nore u3 65640 daitioB MakcuMyM 3a Tpu oOparieHus. ITO HAMHOTO
nyuqrnre ¢ainoBoii cucrembl FAT, raoe s HaxoxaeHus (aina Hyxk-
HO TIPOYMTATH B XyamieM ciydae 6osee 4000 ceKTopoB.

Pa3mep kaxmoro u3 OJI0KOB, B TEPMUHAX KOTOPBIX BBIICISIOTCS
Karanoru B Tekymied peanmsaruu HPFS, paBen 2 Koaiit. Pasmep
3aMuCH, ONMUCHIBAIONIEH (haiiy, 3aBHCHT OT pa3Mepa UMeHH (haiina.
Ecmu wms 3anumaer 13 GaittoB (mist dopmara 8.3), To O5OK U3
2 Koaiit Bmemaet 1o 40 onucareneii (aiinos. bioku cBs3aHbI IpyT C
JPYTOM TOCPENCTBOM CHHCKOBOW CTPYKTYPBI, KaK U OIHCATENN HKC-
TEHTOB, [UIs1 00JIETYeHNUs IIOCIEA0BATENBHOTO 00X0 2.

[Tpu nepenmMeHoBaHUK (ailioB MOYKET BOZHHKHYTH TaK Ha3bl-
BaeMas nepedanancupoBka aepesa. Coznanue ¢aiina, nepenMeHoBa-
HUE WIM CTHPaHWE MOXET IPUBOJUTH K KAaCKaJAWPOBAaHHUIO OJIOKOB
KatajoroB. MaKTHYECKH, NMEPEUMEHOBAHHUE MOXKET IMOTEepIeTh He-
yIady u3-3a HeloCTaTKa AUCKOBOTO MPOCTPAHCTBA, Jaxke eciu (ain
HEITOCPEJICTBCHHO B pa3Mepax He yBeNndmicsa. Bo m3bexanue Takoi
curyaunu HPFS nonnep:xrBaer HeOONbIION My CBOOOIHBIX OJIOKOB,
KOTOpBIE MOTYT HUCIOJIB30BaThCs MPHU «aBapuW». JTa ONepanus Mo-
XKET MOTpeOoBaTh BHIACICHHUS IONOJTHUTEIBHBIX OJIOKOB Ha 3amoj-
HEHHOM JMCKe. YKa3aTeslp Ha IMyJ CBOOOTHBIX OJIOKOB COXpaHSAETCS
B SpareBlock.

BaxxHoe 3HaueHME IS MOBBIIEHHUSI CKOPOCTH paboThI ¢ (aiina-
MH UMeeT yMeHbIeHue ux ¢parmenrannn. B HPFS cuutaercs, aro
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(daiin sBisiercs (hparMEHTHPOBAHHBIM, €CITM OH COICPXKHUT OOJIBIIIE
omHoro skcreHta. CHmkeHue (parmMentanuu (ailoB coKpariaer
BpeMsI TO3ULIMOHUPOBAHMS M BpEMsI OXKHUIaHUS 33 CUET YMEHbLICHHS
KOJINYECTBA IEPEMELICHUI I'OJI0BOK, HEOOXOAMMBIX IS JOCTyIa K
JaHHBIM (aiina. ATTOpUTMEI paboThl QaiinoBoii cuctembl HPFS pa-
00TaroT TakuM 00pa3oM, YTOOBI IO BOZMOKHOCTH pa3MellaTh (haiisl
B TIOCJICIOBATEIbHBIX CMEXHBIX CEKTOPax OHUCKA, YTO 00eCleunBaeT
MaKCHMaJIbHO OBICTPBIN NOCTYII K JJaHHBIM BHOCJIEACTBUH. B cucre-
Me FAT, Hao00pOT, 3amuch CIEAYIONIEH MOPIUKN JaHHBIX B MEPBBIH
e CBOOOAHBIM KJIacTep HEM30€KHO NPUBOIUT K (parmMeHTanu
¢atinos. B cucreme HPFS Takke, ecmi 3TO IpemocTaBiIsIeTcss BO3-
MOJKHBIM, JJAaHHbIE 3aMMCHIBAIOTCS] B CMEKHBIE CEKTOPHI TUCKA, a HE B
MEepBBIM TOMaBIIMKCA. DTO MO3BOJIAET HECKOJIBKO CHU3HUTH YHCIIO
NepeMeleHNH TOJIOBOK YTEHHMS/3alIUCH OT AOPOXKKHU K Aopokke. [Ipu
ATOM KOTJa TaHHBIC MOMHCHIBAIOTCS B cyllecTByrommii daitn, HPFS
cpa3sy ke pesepBupyeT kak MUHHUMYM 4 KOailT HempeprIBHOTO Mpo-
cTpaHcTBa Ha Iucke. Ecnu ke 4acTh 3TOro mpocTpaHCTBA HE IO-
TpeboBasack, TO MOCIHE 3aKPBITHS (aiiga oOHa BHICBOOOXKIACTCS IS
nanpHeimero ucnonas3oBanus. ®aitnosas cucrema HPFS paBHOMEp-
HO pa3MeIlaeT HempepbiBHBIE (ailiibl MO BCeMy IHCKY Uil TOTO,
9TOOBI BIOCICACTBHHN 0€3 (parMeHTAIMH OOECIEYNTh MX BO3MOXK-
Hoe yBennyeHue. Ecnu ke ¢aitn He MOXeT OBITh yBelndeH Oe3 Ha-
pyuenus ero HenpepsiBHOcTH, HPFS BHOBB pesepBupyer 4 KoaiiT
CMEXHBIX OJIOKOB Kak MOKHO OJIKe K OCHOBHOM yacTu (aiina c
LEJBI0 COKpAIlEHWs BPEMEHU IO3MLIMOHUPOBAHUS TOJOBOK YTe-
HUSI/3aMCH U BpEMEHH OXXHJAHHSI COOTBETCTBYIOILETO CEKTOPA.
OueBuAHO, YTO CTENeHb (parMeHTauny (aiaoB Ha AUCKE 3aBU-
CUT KaK OT YMCJIa M Pa3MEpOB PACIOJIOKEHHBIX Ha HeM (aiioB u
pa3MepoB caMoro JHcKa, Tak U OT XapakTepa U WHTEHCHBHOCTHU ca-
MHUX AMCKOBBIX omepauuii. HesnauntenbHas ¢parmentanus ¢aiinos
MIPaKTUICCKN HE CKa3hIBACTCS Ha OBICTPOACHCTBUY Omepanuii ¢ ¢aii-
snamu. @aiibl, COCTOSAIINE U3 ABYX-TPEX SIKCTEHTOB, IPAKTUYECKU HE
cHmxarT npousBoautTenbHocth HPFS, tak kak sTa daiinoBas cuc-
TeMa CIEIUT 3a T€M, YTOObI 00J1aCTH JaHHBIX, MPUHAIEKALINE Ol
HOMY M TOMY Xe (hailiry, pacnonarajgiuch Kak MOXKHO OJIMDKE Ipyr K
npyry. Dain U3 Tpex 3KCTEHTOB MMEET TOJIbKO JIBa HapyIICHUS He-
MIPEPBIBHOCTH, U, CIICAOBATEIbHO, TSl €r0 YTEHUS MOTpeOyeTcs Bee-
rO JIMIIb J1Ba HEOOJBIINX MEPEMEIICHUs TOI0BKU AncKa. IIporpam-
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MBI (YTWJINTHI) AedparMeHTaIllid, UMEIOITHecs I 3Toi (aitmoBoit
CUCTEMBI, TI0 YMOTYAHUIO CUUTAIOT HAJTHYHUE ABYX-TPEX SKCTCHTOB Y
¢aitna nopmoii. Hanpumep, nporpamma HPFSOPT u3 nabopa yTtu-
mut Gamma-Tech mo ymomdanwio He AepparMeHTUPYET (QaiiIbl, Co-
CTOAIINE W3 TPEX W MEHEE DKCTCHTOB, a (Paiyibl, KOTOPHIE UMEIOT
0oJIbIlIee KOJUYECTBO 3KCTEHTOB, ITO-BO3MOXKHOCTH MPHUBOJATCS K 2
ik 3 sxcTeHTaM. daibl 00bEMOM B HECKOJIBKO JECATKOB MeradanT
Bcerma OynyT (parMeHTHpPOBAHBI, MO0 MaKCHMAaJbHO BO3MOKHBIM
pasMep 3KCTeHTa paBeH 8 MoOaiT. IlpakTuka MOKa3pIBacT, 4TO B
CpeIHeM Ha JFCKe MMeeTcs He Ooliee 2 MPOIEHTOB (ailioB, HMEro-
mUX TP U Oosee SKCTeHTOB. Jlaxke obmiee KommdecTBO pparMeHTH-
pPOBaHHBIX (aiijioB, Kak MpaBwio, He npesbimiaet 3 %. Takas Hu-
4yTOXKHAs (PparMeHTAIMs OKa3bIBACT MPESHEOPSIKUMO Malloe BIHMSIHHC
Ha OOIIYI0 MPOU3BOAUTEIBHOCTh CUCTEMBI. KpaTko paccMoTpuM BO-
mpoc HaxexHOCTH XxpaHeHus gaHHbix B HPFS. Jlro6as daitnosas cuc-
TeMa JIOJDKHA O0JIaIaTh CPEICTBAMHU HCIIPABICHUS OINMOOK, BO3HU-
Karmux npu 3anucu wHpopmannu Ha muck. Cucrema HPFS mus
ATOTO UCTIONB3YET MeXAHUIM asapuiinozo 3ameutenus (hotfix) [2].
Eciu ¢aiinoBas cucrema HPFS crankuBaercsi ¢ mpobGnemoii B
MpoIiecce 3a¥cH JaHHBIX Ha JWCK, TO Ha SKpaH BBIBOJAMUTCS COOTBET-
cTByIomIee coobmenne o6 ommoOke. 3ateM HPFS coxpanser undop-
MalHo, KOTopas J0JKHA Obljia ObITH 3amucaHa B Ae()EKTHBINA CEKTOp,
B OJJHOM W3 3allaCHBIX CEKTOPOB, 3apaHee 3ape3cpBHPOBAHHBIX Ha
3TOT ciy4ail. ClTuCOK CBOOOMHBIX 3alacHBIX OJOKOB XPaHHUTCS B pe-
3epBHOM Osloke HPFS. I1pu o0Hapy ) eHUN OMMUOKA BO BPEMS 3aIHCH
JAHHBIX B HOpManbHbIH 010k HPFS BhIOMpaeT oauH M3 cBOOOAHBIX
3armacHBIX OJIOKOB M COXpaHSET 3TH JaHHbIE B HeM. 3areM (haitoBas
cUCTeMa OOHOBJISIET KapTy aBapUiTHOTO 3aMEIIEHIS B PE3epPBHOM OJI0-
Ke. OTa KapTa IMpecTaBisieT co00il MpocTo Mmaphl ABOHHBIX CIIOB, Ka-
KJI0€ M3 KOTOPBIX SBJIsEeTCS 32-OMTHBIM HOMEpPOM cektopa. [lepBhbrii
HOMEp yKasbIBaeT Ha Me(EKTHBIH CEKTOp, a BTOPOH — HAa TOT CEKTOP
Cpeny WMEIOIIUXCS 3aMacHBIX CEKTOPOB, KOTOPBIA OBLI BRIOpaH s
ero 3ameHsl. [locie 3ameHBl Te()eKTHOTO CEKTOpa 3almacHbIM KapTa
aBaApUIHOTO 3aMEIEHHs 3alMChIBACTCS HAa IUCK, M Ha DKPaHEe TOSB-
JISeTCST BCIUIBIBAIOIEe OKHO, HH()OPMHPYIOIIEE ITONB30BATENS O
MIPOM3OIIEIICH ONMMOKe 3anmucy Ha auck. Kaxknmerii pas, korga cuc-
TeMa BBITIOJIHSAET 3alUCh MM YTEHHE CEKTOpa JHUCKa, OHAa IpOCMaT-
pHUBaeT KapTy aBapHITHOTO 3aMEIIeHHs U ITOJMEHsIET Bce HOMepa Jie-
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(EeKTHBIX CEKTOPOB HOMEpPAMH 3aIllaCHBIX CEKTOPOB C COOTBETCTBY-
oMU JaHHBIMU. CliefyeT 3aMeTHTh, YTO ATO MpeoOpa3oBaHUE HO-
MEpPOB CYILIECTBEHHO HE BIHSAET Ha NMPOU3BOAUTENHHOCTH CHCTEMBI,
TaK KaK OHO BBIIOJIHSIETCS TOJBKO IPHU (pru3ndeckoM oOpalieHuu K
IUCKY, HO HE TPU YTEHHH JaHHBIX M3 TUCKOBOro K3ma. Ouncrka
KapThl aBapUIHOTO 3aMEIlEHHs aBTOMATHYECKU BBIMOJIHACTCS MpPO-
rpammoii CHKDSK npu mposepke nucka HPFS. JIng xaxnoro 3a-
MEITICHHOTO 0JI0Ka (CeKTOpa) 3Ta MporpaMMa BEIIEISICT HOBBIM CEKTOP
s (aiina, KOTOpOMY NPHHAIJIEKAT JaHHBIC, B HAHOOJee TTOAXOIs-
IIeM MECTE XXECTKOro IHCKa. 3aTeM Iporpamma IepemeniaeT IaH-
HBIE M3 3a[TaCHOTO OJIOKA B 3TOT CEKTOP M OOHOBIIIET HH()OPMAITHIO O
nmoJio’keHuu (haitna, 4To MOXKeT MoTpeOoBaTh HOBOM OallaHCHUPOBKU
nepesa OnokoB pasmernenusi. [Tocne storo CHKDSK BHOCHT Tm0-
BPEKACHHBII CEKTOp B CIHCOK Ae(EeKTHBIX OIOKOB, KOTOPBIM Xpa-
HUTCSA B nmomonHuUTenbHOM Omoke HPFS, u Bo3BpamaeT ocBOOOX-
JCHHBIHA CEKTOP B CHHMCOK CBOOOHBIX 3allaCHBIX CEKTOPOB PE3epPBHO-
ro 670Ka. 3aTeM yAanseT 3anuch U3 KapThl aBAPUIHOTO 3aMELCHUs 1
3aIKChIBACT OTPEIAKTUPOBAHHYIO KapTy Ha JHCK.

Bce ocHoBHble (aitnoBbie 00bekThl B HPFS, B ToM uncne ¢aii-
JIOBBIE Y371bl, OJIOKM pa3MeIleHHs U OJIOKH KaTajoroB, MMEIOT yHU-
KajbHble 32-OMTHBIC MAECHTU(HUKATOPHI U yKa3aTeld Ha CBOH POXU-
TENbCKHE U AouepHue O10Kku. DaitiioBbIe Y37bI, KpOME TOTO, COEpKAT
COKpalleHHOe MMs cBoero (aitna mim kartanora. V30bITOYHOCTH M
B3aUMOCBs3b (ailioBeix cTpykTyp HPFS mozBomsror mporpamme
CHKDSK moaHOCTBIO BOCCTaHABIUBATE (haiIOBYIO CTPYKTYPY AWIC-
Ka, TIOCIIeIOBATENbHO aHAM3UPYs Bce (ailioBble y3mbl, OJOKH pas-
MeIleHnsa U OJIOKHM Katanoros. PykoBoacTBysich coOpaHHOM HHGOP-
manuerr, CHKDSK pexoHcTpyupyeT ¢aiinbpl B KaTtajord, a 3aTeM
3aHOBO CO3[]aeT OWTOBBIE KapThl CBOOOJHBIX CEKTOPOB JAWCKa. 3a-
myck nporpammel CHKDSK crnenyer ocymiecTBiIsTh ¢ COOTBETCT-
BYIOIIMMH KJrouyamu. Tak, Halmpumep, OAWH W3 BapUaHTOB PalbOTHI
3TOW MPOTrpaMMbI IO3BOJIIET HAWTH M BOCCTAHOBHUTDH YJIAJCHHBIE
¢aitnel. HPFS oTHOCHTCS K Tak Ha3bpIBaeMbIM MOHTHUPYEMbIM (aiiio-
BBIM CHCTEMaM. JTO O03HAa4YaeT, YTO OHA HE BCTPOCHA B OIECPALOH-
HYIO CHCTEMY, a J00aBIsAeTCS K Hel IpH HEOOXOAMMOCTH.
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4.3.5 daiinoBas cucrema OC UNIX

@ainosas cucrema UNIX nMeeT uepapxudecKyr CIPYKTypy
KatajmoroB W (aitytoB, BKIIOYas KOpHEBOH Kataior. QaitnoBas cuc-
TeMa pacrmojiaraeTcsi Ha YCTPOWCTBE, KOTOPOE OOBIYHO SBISETCS
MarHUTHBIM JCKOM TOTO WJIM WHOTO THMa. EciM JucK O0CTaTouyHO
BEJIMK, OH MOXeT OBITh pa30MUT HAa HECKOJIKO JIOTHYECKUX IMCKOB;
TOTJa Ha KaXJIOM JIOTHYECKOM IMCKE MOXKET OBITh pa3MelleHa OT-
nenbHast (aiinosas cucrema. Kaxas aiinoBast cucrema, Ipexe 4em
CTaTh JOCTYITHOH, OKHA OBITh CMOHTHPOBAHA.

PaccMmoTpuM omHy M3 paHHUX peanmu3anuil (HaniaoBOW CHCTEMBI
UNIX, oCHOBHBIE HJIEH KOTOPOH COXPAHWIIUCH A0 cux nop. Kaxnas
¢aiinoBas cucTeMa IMEET YeThIpe OCHOBHBIC YaCTH:

1) 3arpy304HsIif 010K — 3TO TIepBEIi 010K nucka (6mok 0), 3ape-
3€pBUPOBAHHBIN JUJIS1 CUCTEMHOM 3arpy304HON POTrpamMMBl;

2) cymnepOsoK — 3TO MepBbIil OIOK COOCTBEHHO (aiyioBOi cuc-
TeMbl (010K 1), comepkaiuii OCHOBHBIE aHHBIE O (halIoOBOI cHCTe-
Me U ee pa3MelleHNH Ha TUCKE, B TOM YHCIIE O CIIHCKaX CBOOOIHBIX
1-y3JI0B 1 OJIOKOB;

3) i-y37BI — 3TO TOCIEIOBATEIHHOCTh OJIOKOB, CIEAYIONINX 3a
cynepOiokoM. I-y3erm comepuT cChUTkM Ha O70Ku. MiMeeTcsi poBHO
OJIUH 1-y3em JJIs KaxI0ro KaTtayiora win (aiina B ¢aitioBoi cucte-
M€;

4) GMOKM — 3TO OJIOKH, KOTOPBIC 3aHUMAIOT OCTaBIIEECs IIPO-
CTPAHCTBO JHCKa M COAEpIKaT JHOO0 JEeHCTBUTENbHBIC JaHHBIE KaTa-
JI0TOB U (haitioB (0JIOKM JTaHHBIX), JTMOO CCHUIKU HA OJIOKU (KOCBEH-
HBIC OJIOKH).

Cynep0Ji0oK CONEPKUT CISAYIONNE TaHHBIC:

- pa3Mep OHMCKOBOI'O TPOCTPAHCTBA, JOCTYITHOTO (aioBoH
cucreme (B O10Kax);

- 9HCII0 OJIOKOB, 3apPETUCTPUPOBAHHBIX IS i-y3JIOB;

- M (aitIoBoil cUCTEMBI;

- UMsl TOMa,

- BpeMs IOCJEIHETO N3MEHEHNS;

- Bpems nocneaHero konuposanus (back up);

- CCBUIKY Ha CIIHCOK CBOOOJIHBIX OJIOKOB;

- CCBUIKY Ha CITUCOK CBOOOJIHBIX i-y3JIOB.

Crpyxkrypa (aitmoBoii cuctembl UNIX mipezcranieHa Ha puc. 4.3.
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Puc. 4.3 — Ctpykrypa ¢aitnoBoii cucremsr UNIX

Kasxmprit dhaiin n kakplil Karajior B (haidJIoBOI cHCTeME TPeICTaBIIeH
1-y3710M, COepP KM YKa3aTelIi Ha OJIOKH, COCTABIIFONTIE (paii.

B i-y3ne comepxuTcs Takke MH(pOpPMAIKs 0 mpaBax JAOCTyIa K
(aiiy, 4MCIIO CCHUIOK Ha (haiil U3 KaTaJIOroB U Ipyrue JaHHEIC.

Crpykrypa i-y37m0B U 0yiokoB (aitma mis UNIX mokazana Ha
puc. 4.4. Kaxasiit i-y3en cogepxut 13 ykazaremnei.

[MepBeie 10 yka3ateneii HeMOCPEACTBEHHO CCHUIAIOTCS HA OJIOKH
naHHbIX ¢aitna. [Tockombky 070K comepuT 512 6aifToB, TO 3TOTO
JIOCTATOYHO 11 00paboTku daiinoB mo 5120 6aiitos (512 x 10).

Ecnu nnunHa daiina 6onbire 5120 Gaiit, ucnons3yercs 11-if yka-
3arenb i-y3lla, KOTOPBIM CChIIaeTcsl Ha KOCBEHHBIM OOk m3 128
CCBUIOK Ha OJIOKHM JaHHBIX. lcmonp30BaHne KOCBEHHOTO OJIOKa IMo-
3BOJISIET YBENUYUTH UTHHY (aiina no Bemmanabl 70656 Gaiir (512 x
(10 + 128)).

Ecnu u atoro HegocTaTo4HO, TO Mcnosb3yeTcs 12-i ykazaTens
i-y3J1a, CCBUIAIONIUICS Ha IBaKIbl KOCBEHHBIH OJIOK, COIEpIKaIIHi
128 cchutok Ha KOCBEHHBIC OJIOKH. Torma MakCHMalbHBIA pasMep
¢daiima  yBenmnumBaeTcs 10  BenuuuHBI 8459264  OGaiira
(512x(10+128%). HakoHer, HCIIOIB30BaHME OCTEAHEr0 13-ro yKasa-
TeJsl Ha TPWXKAbI KOCBEHHBIA OJIOK M3 128 cCBUIOK Ha JABaskKAbI KOC-
BEHHBIE OJIOKW NaeT MpeneibHYI IMWHY B (allloBOi cucremMe —
1082201088 Gaiitos (512x(10+128+128%+128°). IIpyrue Bepcuu
cuctemMbl UNIX MOTYT OTIHYATHCSA KOJMYECTBOM CCHUIOK B i-y3II€,
KOCBEHHBIX 0JIOKaX U pa3MepoM OJI0Ka TaHHBIX.
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Puc. 4.4 — Ctpykrypa i-y31moB u 6110k0B ¢aitna ams UNIX
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Korma cucrema 3arpyskaercsi, UMeeTCsl TOJIBKO OJHA U3 Qaitino-
BBIX CHCTEM, Ha3bplBacMasi KOPHEBOW. B Hell HaxonaTcsa Bce BaKHEH-
mme karanoru (/dev,/etc, /bin u T.1m.). Bece octanbHble daiinoBbie
CHCTEMBI JIOJDKHBI OBITh CO3/1aHbl U CMOHTHPOBAHBI.

Komanna mkfs cosmaer HOByw (ainoByro cuctemy. OHa pac-
MOJIOKEHa B KaTayore /etc ¥ UMeeT /IBa apaMeTpa:

/etc/mkfs <uma> <pasmep>

IlepBeIii mapameTrp sIBASETCS MMEHEM CIeHUalbHOTO daiina u
YKa3bIBaeT YCTPOHCTBO, HA KOTOPOM co3aaeTcs (haiiioBas cucrema.
Bropoii mapamerp — pasmep mpocTpaHcTBa (ailioBoil cucTeMBI B
0JI0Kax — UCHONB3YyeTCs I ONPEACICHHUs 10 HEKOTOPBIM MIPaBUIaM
guCITa OJIOKOB ITOCIIE TOTO, KaK Pa3MEIIEHBI i-Y3IIBI.

[Mpumep coznanus GaiioBoi cUCTEMBbI Ha (IIOMIH-IUCKE:

/etc/mkfs /dev/flo 2000

isize = 230

OTBeTHOE COOOLICHNE YKa3bIBAaeT YUCIO OJOKOB, BBIACICHHBIX
JUTSI pa3MEIIICHUS 1-y3JI0B.

MownTtupoBanue daitnosoit cuctembl UNIX msa kakoit-mu6o OC
OCYILECTBIISIETCS] TOCPEACTBOM KOMaHAbI mount. OTa KOMaHAa MOJ-
KJIFOYaeT KOPHEBOW KaTaJlor MOHTHPYeMOH (aiiIoBOH CHUCTEMBI B
OJIMH 13 KaTaJoroB KOpHEeBOU (aiinoBoii cucremsl. Komanaa pacrio-
JIOKEHA B KaTayore /etc 1 UMeeT /IBa Iapamerpa:

/etc/mount <ycrporcTBo> <KaTaJor>

IlepBurit mapameTp sBIIETCS MMeHeM crieridaiina 1IsT MOHTH-
PYEMOTO JIOTHYECKOTO yCTPOWCTBA, COJAEPIKAIIETO MOAKIIOYAEMYIO
¢aiinoByto cucremy. BTopoli — UMs yKe CyIIeCTBYIOILETO KaTajora,
MOl KOTOPBIM MOHTHUPYETCs (aidIoBasi cuCTEMa.

UYroOBl BBISICHHTB, KaKie (aiiJIOBbIE CUCTEMbl CMOHTHPOBAHbI B
JaHHBIH MOMEHT, HaJI0 BBIIOJIHUTH KOMaHIy mount 0e3 mapaMeTpos:

mount

/dev/£f10 on /floppyO

OTBeTOM SBIISIETCSA COOOMIEHHE 00 ATHUX CHCTeMax (B JaHHOM
ciydae 00 oxHol cucteme). OHO (GOPMUPYETCSI HA OCHOBE JTaHHBIX O
MOHTa)ke (alIOBBIX CUCTEM, XpaHUMBIX B (haiine /etc/mnttab.

[IpaBa mocTyra KOpHEBOTO KaTajora MOHTHPYyeMOH (aiyoBoi
CHCTEMBI U KaTaJjlora, 0J, KOTOPBIM NIPOU3BOIUTCS MOHTAX, JOJKHBI
OBITh OJIMHAKOBBIMU BO M30€)KaHHE OIMIHMOOK ONEPAMOHHON CHUCTe-
MBI
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Ecmm ¢aiimoBast cucteMa Ha CheMHOM YCTPOHCTBE OObIle HE
UCIIONIB3YETCs, €6 MOXKHO JeMOHTHPOBATh KOMaHAOM umount, pac-
MOJIOKEHHOH B KaTajiore /etc 1 MMEIoIIeH OAH mapaMeTp:

umount <yCTpPOMCTBO>

Hampumep, neMoHTax (haiiIoBON CHCTEMBI Ha THOKOM JTHCKE U3
MPEABIYIIETo MPUMEpPa BHITIOIHSIETCS KOMaHIOM:

umount /dev/f10

PesynbpraToM peMoHTaXka SBISIETCSI Pa3phIB CBA3H MEXIY KOp-
HEBBIM KaTajoTOM JIEMOHTHpYeMOH (halijioBOH CHCTEMBI M KaTallo-
oM KOpHEBOi (paiiyioBoii cucTeMbl, B KOTOPOM IPOU3BOIUICS MOH-
TaX. [Ipy BBIMONTHEHWHM KOMaHIBI JAEMOHTa)Ka TEKYIIUH KaTajor
JIOJDKEeH OBITh BHE JEMOHTHpyeMoH (haiiioBo# crcTeMbl, nHave Oy-
JIeT BBIJJAHO COOOIIEHHE O TOM, YTO YCTPOUCTBO 3aHATO (umount :
device busy), n KOMaHIa He OyJeT BHIIIOJHEHA.

CrpykTypa (haii1oBOil cHCTEeMBI, OMCAaHHAs BBIIIE B TEPMUHAX
i-y3710B, OJIOKOB, KOCBEHHBIX OJOKOB W CYIepOJioKa, MOXET OBITh
HapymeHa. B aToM cinydyae Bo3HHMKaeT HEOOXOIUMOCTh B €€ BOCCTa-
HoBileHuu. llpn paspymennn wHbOpMaIy B TPKABI KOCBEHHOM
0JI0Ke MOTYT MOSIBUTHCS CIIEAYIOLIHE TIPOOIEMBI:

- HEKOTOpBIH OJOK MOXKET OKa3aThCsl BHE CUCTEMBI, T.€. Iepe-
CTaTh OBITh YacThIO (paiiyia, ¥ OTCYTCTBOBaTh B CIIHCKE CBOOOJHBIX
OJIOKOB;

- MOTYT NOSIBUTBCA AyOJH i-y3J10B, ONMCHIBAIOLINE OJUH U TOT
xe (paiin IBaXpl;

- BO3HHMKHOBEHHWE CHUTYAIlNH, KOTJIa HEKOTOPBIH OJIOK SBISETCS
4acTbio (aiiyia 1 OJJHOBPEMEHHO MPUCYTCTBYET B CIIHCKE CBOOOIHBIX
OJIOKOB;

- CYIIECTBOBaHME HEKOTOPHIX (haillIoB, KOTOPHIE HE BKIIOUYCHBI
HY B OJTUH KaTaJIOT.

OTH mpobiaeMbl MOTYT OBITh JIMKBHIMUPOBAHBI, TOCKOJBKY
CTpyKTypa ¢ailioBol CHUCTeMBI OO0JajaeT HEKOTOPOW H30BITOYHO-
CTHIO (HAJMYHUEM OTIOJHUTEIBHON WH(GOPMAIHH), ITO3BOJISIIOIICH
BOCCTaHABJIMBAThH OTAEJbHBIC MOJOMKU. BOT HEKOTOpEIE BUBI U30bI-
TOYHOCTH:

- OJOK MaHHBIX, SBISIOUIMICS KaTaloTOM, CONEPKUT WMeHa
¢aiinoB U HOMepa i-y3JI0B; TJE-TO MMEETCs i-y3el, COOTBETCTBYIO-
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IIMHA 3TOMY KaTaJory, U 3TOT i-y3ell JOJKEeH ObITh KaTalloroM, a He
OOBIYHBIM (haitom;

- OJOK, BKITIOYCHHBIN B CTUCOK CBOOOIHBIX OJIOKOB, TEOPETH-
YECKH HE MOYKET OBITh YacThIO KaKOTO-THO0O aiina; sl TPOBEPKH
3TOr0 JOCTAaTOYHO CKAaHMPOBATh BCE 1-Y3JbI JJIs IPOCMOTpPa BCEX
OJIOKOB, 3aHSTHIX (ailylaMy, 1 CKAHUPOBAThH CITUCOK CBOOOJHBIX OJIO-
KOB;

- QHAJOTWYHO, OJIOK, MpHHAIISKAMUN (ailiry, TOJDKEeH IpH-
HaJJIS)KATh TOJIBKO OAHOMY (haiiily; 3TO JIETKO TPOBEPHUTh.

OTH U Jpyrue BHUIBI U30BITOYHOCTH HCIIONB3YeT Mporpamma
TIPOBEPKHU (ailyToBOH CHCTEMBI, 3ammyckaemas komaumoi fsck (file
system check). B pa3nmuuHbIX pean3anusx CyIIeCTBYIOT pa3HbIe KO-
MaH Il TPOBEPKH LEINOCTHOCTH (haiinoBoii cucremsr: icheck, dcheck,
ncheck. OmHako Bce OHM B OOJIbIICH MM MEHBINEH CTENEHU Mepe-
KpbIBatOTCS KoMaH10# fsck.

Komanna fsck BeImonHseTCS B HECKOJBKO (Da3, Ha KOTOPBIX
MPOU3BOJUTCS Cleayronas pabora:

- TIpoBepKa IEJIOCTHOCTH i-y3J0B (CUCTUHMK CBSA3U, THI H
dbopmar i-ysna);

- TpOBEpKa KaTaloroB, YKa3bIBAIOIIUX HA i-y3JbI, COACpIKa-
L€ OIIMOKH;

- MPOBEpKa KaTaJOroB, Ha KOTOPBIC HET CCHIJIOK;

- MpOBEpKa CUCTYMKOB CBS3CH B Karajorax u Qaiinax;

- TpOBEpKa HEBEPHBIX OJIOKOB U JIyOJMPOBAHHBIX OJOKOB B
CITUCKE CBOOOJHBIX OJIOKOB; HEHCIIONB3yEMBIX OJIOKOB, KOTOpPHIC
JIOJDKHBI OBITh BKJIFOUEHBI, HO HE SBJISIFOIIUXCSI TAKOBBIMHU, B CITUCOK
CBOOOJHBIX OJIOKOB; CUETYHKA OOILETO YHCIIa CBOOOIHEBIX OJIOKOB.

KomMaHma mo yMoirgaHuio Bceraa IpoBepsieT KOPHEBYIO ¢aiiino-
BYIO CHUCTEMY: BCe JIpyrue (pailjioBble CUCTEMbI HPOBEPSIOTCS, €CIH
UX UMeHa 3aHeceHbl B aiin /etc/checklist.

[Tocne BemomHeHMs fsck, CBI3aHHOTO ¢ «MTOYUHKOW» (PaiToBOM
CHUCTEMBI, MOXKET TIOSIBUTHCS COOOIIICHHE
FHxxxkx BOOT UNIX (NO SYNC!) ***x*xxk,

TpeOytomiee mepe3arpy3ku CUCTEMBI 0€3 BBITIOJHEHUS KOMAaHJIbI
sync.

Ecnu sToro He chenarh, paboTa MO BOCCTAHOBJICHHUIO CITUCKA
CBOOO/HBIX OJIOKOB OyJIET yTpaueHa, TaK KaK KOIUHU YIPABIISIONIUX
Tabnui U Oydepa B OMepaTUBHON MaMATH OCTATUCH CTapbiMU. J[Jst
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WX OOHOBIICHUS TpeOyeTcs mepe3arpys3ka 0e3 BHITpy3ku 0ydepoB Ha
JIMCK KOMaHJI0¥ sync.

HeoOxoaumbIM yciioBHeM TpaBHIBHOH paboTel fsck siBisieTcs
TaKke HaJTM9ue ImycToro kataiora /lost+found B kopHEBOM Karajore.

Ecnu npu BemmosnHenuu fsck OynyT Hal[eHBI KaTaJloTH, Ha KO-
TOpBIC HUKTO HE CCBUIACTCS B MPOBEpsieMol (ailyioBoil cucTtemMe, OHU
OynyT moxakiroueHbl B Karajor /lost+found mns manmpHelniero u3sy-
YCHUS UX MPHHAIIICKHOCTH.

4.3.6 Daiiaosblie cucreMsl A CD-ROM
4.3.6.1 ®aiiaosasa cucrema CDFS

B Windows 2000 obecnieunBaercs momnepxka (haiioBoil cuc-
tembl CDFS (Compact Disk File System), oTBeuaromeii cranmgapty
ISO'9660, omuceiBatomemy pacnonoxkenne uHpopmanun Ha CD-
ROM. INogaepxuBaroTcs UIMHHBIE UMEHA (hailIoB B COOTBETCTBHH C
1SO'9660 Level 2 [15].

Ipu coszmanmu CD-ROM mnox ympaenenuem Windows 2000
CIIeZlyeT UMETh B BUAY CIIEAYIOIIEe:

- BCE WMEHA KaTajoroB W (HaljIoB JOKHBI COIEP)KaTh MEHEE
32 CHMBOJIOB;

- BCE UMCHA KaTaJoroB W (hailIOB OJKHBI COCTOSITH TOJBKO
13 CUMBOJIOB BEPXHETO PETUCTPA;

- TIyOWHA KaTaJIoTOB HE JIOJDKHA TPEBHIMIATH § ypOBHEH OT
KOPHSI,

- HCIIONIb30BaHUE pacIIMpeHni UMeH (DaiiiioB He 00sI3aTEeNbHO.

4.3.6.2 ®aviaoBaa cuctema UDF

[Mognepxka datinosoit cuctemsl UDF (Universal Disk Format)
sBisieTcss onHUM u3 HoBiiecTB B Windows 2000. UDF — arto ¢aiino-
Basg cucTtema, orevatomias crapaapty [SO'13346 u ucnonb3yemas
it ooMeHa ga"HHbIMKA ¢ HakomureaasMu CD-ROM u DVD. B Ha-
cTosilIee BpeMsl MOJAepKUBatOTCs TOJIbKO Jucku Bepcuit UDF 1.02
n 1.50 [15].
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BOI'IpOCbI AnA caMonpoBepKu

1. Ha xakume Kacchl AeNsATCS YCTPOMCTBA BHEIIHEW MaMsATH MO
METOZY AocTyma?

2. HazoBwure o0mue mapaMeTphbl YCTPOWCTB BHEIITHEH TTAMSTH.

3. HazoBure o6mue napaMeTpsl )KECTKUX AUCKOB.

4. OnumuTe CTPyKTYpPY MarHUTHOTO AWCKa (pa3OueHHne AUCKOB
Ha paznenbl). CKOIBKO pa3/ieloB MOKET ObITh HA MATHUTHOM JHCKeE?
KaxoBo Ha3HaueHue pa3zenoB MarHUTHOTO JucKa?

5. B xaxkoii nocnenosarensHocT OC maeT UMeHa paszienaM Ha
XKeCTKOM fucke, ecnu B [IK momkirouaroT nBa KECTKUX IHCKa C pas-
JMYHBIMHU TUTIAMH Pa3aesioB?

6. Kak B obmiem cirydae ocymiecTisieTcs: 3arpy3ka OC mocie
BKITFOUEHHSI KOMITbIOTEpa?

7. IlpuBenute ocHOBHEIE XapakTepuctuku FAT16? Urto Takoe
kiactep? OT KaK¥X TapaMeTPOB 3aBUCHUT €ro pazmep?

8. IlpuBeaute ocHOBHBIE XapakTepucTuku FAT32.

9. IlpuBeaute ocHOoBHBIE XapakTepuctuku NTFS.

10. ITpuBenute ocHOBHEIE XapakTepucTuku HPFS. 3a cuer ge-
ro B ¢aiinoBoii cucteme HPFS obecnieuena BbicOKasi MpOU3BOIU-
TEIBHOCTh?

11. IlpuBenuTe OCHOBHBIC XapaKTEPHUCTHKH (halIoBOW cHCTe-
mb1 OC UNIX?

12. T'ne ucnonssytotes ¢aitnossie cucremsl CDFS u UDF?
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5. APXUTEKTYPbl ONEPALMOHHBLIX CUCTEM
N UHTEP®EUCHI NMPUKNAAOHOIO
NMPOrPAMMUPOBAHUA

5.1 OCHOBHble NPUHLMNbLI NOCTPOEHUS ONepPaLMOHHbIX
cuctem

CyIecTByeT MHOXKECTBO TPHHITUIIOB TIOCTPOCHUS OTEPAITMOH-
HBIX CUCTeM. PaccMOTpUM OCHOBHEBIE U3 HUX [2].

5.1.1.1 IpuHUMO MOAYJbHOCTH

[Tox monyJsiem B oOmieM ciydae MOHMMAIOT (PYHKLUHOHAJIBHO 3a-
KOHYCHHBIM 3JIEMEHT CHCTEMBI, BHIIOJHEHHBIN B COOTBETCTBUH C TPH-
HATBIMH MEXMOJYJIbHBIMH HHTepdeiicamu. [lo cBoeMy orpeneneHuto
MOJIYJTb TIPEeIIoiaraeT BO3MOKHOCTB JIETKOH 3aMEHbI €ro Ha APYroi Mmpu
HAIIMYUH 33/IaHHBIX nHTEp(deiicoB. CriocoObl 000COOIEHNSI COCTABHBIX
gacteir OC B 0TAEIbHBIE MOAYJIN MOTYT CYLIECTBCHHO Pa3IMyaThCs,
HO YaIlle BCEro pasjieficHue MPOUCXOIUT UMEHHO M0 (DYHKIMOHATBHOMY
NpU3HAKy. B 3HaUNTENbHOH CTENeHN pa3ziesieHue CHCTEMbl Ha MOIYJIH
OTIPEIIEIIAETCS HCIONB3yEeMBIM METOIOM TpoekTupoBanus OC (CHH3Y
BBEPX WM HA000POT).

Oco060 BaxxHOe 3HaYeHue npu noctpoeHrn OC UMEIOT npusunezu-
posannble, NOGMOPHO 6X0O0UMbIe U peeHmepatenbuble’ MOOyIU, Tak
KaK OHH TIO3BOJITIOT Oojiee A3 PEKTHBHO MCIIOIE30BATh PECYPCHI BBIUKC-
JIMTETIEHON CHCTEMBI. B HEKOTOpHIX crcTeMax peeHTepabeNbHOCTh IPo-
IPaMMBI TTOJTyJar0T aBTOMAaTHYECKH, O1arogaps Hen3MEHsIEMOCTH KOJIO-
BBIX YacTe NpOrpamMM IIPU WCIIOJIHCHUM BCIIEACTBHE OCOOEHHOCTEH
CHCTEMbI KOMaH/I MaIlIMHBI, 8 TAKKE aBTOMATHYECKOMY PACIIPEIeIICHHIO
PETUCTPOB, aBTOMATUUECKOMY OTIENCHHIO KOJOBBIX YacTed MporpamMm
OT JJaHHBIX W IOMEILIEHHIO NOCIEAHUX B CHCTEMHYIO 00IacTh MaMsATH.
EcrectBeHHO, 4TO ISl 9TOr0 HEOOXOAMMa COOTBETCTBYIOIIAS aIlapar-
Hasl TOAJEPKKA MM CIICLUATIbHBIE CHCTEMHBIE MOYJIH.

7 PeentepabenbHOCTh — (GYKBABHO, MOBTOPHOBXOIMMOCTb; CIIEI[HAITb-
HBIA TepMUH I 0003Ha4eHUsI pabOTOCIIOCOOHOCTH NPOrPaMMBbl) — CBOM-
CTBO IIPOTPaMMBl KOPPEKTHO BBINOJNHATBCA NMPU PEKYPCHBHOM  (BO3Bpa-
IIaeMOM) BBI30BE U3 IIPEPHIBAHUSL.
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B 0oCHOBE TEXHOJIOTMYECKUX U DKCILUTyaTAlMOHHBIX CBOWCTB CHCTE-
MBI 3aJI0’KEH TIPHHIIUIT MOAYJIBHOCTH, HAUOOIBIINIA 3P QEKT OT UCTIONb-
30BaHMsl KOTOPOrO JNOCTUKHUM B CIIydae OJHOBPEMEHHOI'O PacIpoCcTpa-
HEHMs JAHHOIO IPUHIMIIA HAa ONEPALMOHHYIO CUCTEMY, IPHUKIIAIHbBIC
[IpOrpaMMBbl U armaparypy.

5.1.1.2 Ilpuanun GpyHKOHOHANBbLHON n30Mpa-
TeJbHOCTH

B OC BeimensieTcsi HEKOTOpasi 4acTh Ba)KHBIX MOZYJEH, KOTO-
pble ITOJDKHBI TIOCTOSTHHO HAXOIUTHCS B ONEPATHBHOW MAMSITH IS
0osee 3¢ GeKTUBHOM OpraHU3aIMY BIUHUCIUTEIBHOTO TIpoiiecca. DTy
yacTb B OC Ha3BIBAIOT SIIPOM, TaK KaK 3TO — OCHOBA CUCTEeMEI. [Ipu
(¢opMuUpOBaHUHM cocTaBa sapa TpeOyeTcs YYHUTHIBaTH JBa THPO-
TUBOPEUMBHIX TpeOoBanus. C OTHON CTOPOHBI, B COCTAB sIAPA TOJDK-
Hbl BOWTH HamOOJEE YacTO HCIIOJIb3YEMbIC CHCTEMHBIC MOJYIIH, C
JPYTOil — KOJMYECTBO MOAYJIEH TOMKHO OBITh TAKOBBIM, YTOOBI 00B-
€M TTaMsITH, 3aHUMAaeMBIi SIpoM, He OBII CIUIIKOM OOJbIiM. B co-
CTaB si/ipa, KaK MPaBUIIO, BXOIAT MOJYJIU TI0 YIPABICHUIO CUCTEMOU
MIpepBIBaHUH, CPEJICTBA IO TIEPEBOLY TIPOTPAMM U3 COCTOSHUS CUeTa
B COCTOSHHE OXKHIaHHS, TOTOBHOCTH W OOpaTHO, CPEACTBa IO pac-
MPEICICHUIO TAKUX OCHOBHBIX PECYpPCOB, KaK OIEpaTUBHAS aMSTh U
mporeccop. IloMuMo TporpaMMHBIX MOJyJIeH, BXOJSIIMX B COCTaB
sIpa W TMOCTOSIHHO PACIOiaralouXxcs B ONEpaTUBHON MaMSTH, MO-
JKET OBITH MHOTO APYTHX CHCTEMHBIX MPOTPAMMHEIX MOIYJIEH, KOTO-
phIC TIOYYaIOT Ha3BAaHUE MPaAH3umHbIX. TpaH3UTHBIE TPOTPAMMHEIC
MOJIyJIA 3arpy’KaloOTCsl B OMEPATUBHYIO MaMsATh TOJBKO TpU HEOOXO-
TUMOCTH M B CIIydae OTCYTCTBHS CBOOOJHOTO IPOCTPAHCTBA MOTYT
OBITh 3aMEIIEeHbl JIPYTMMH TPAH3UTHBIMH MOJYJsIMH. B kadecTBe
CUHOHUMA K TEPMHHY «TPaH3UTHBIN» MOXKHO HCIOJIB30BaTh TEPMUH
«ITACK-PE3UICHTHBIN.

5.1.1.3 Ipunuun resepupyemoctu OC

CyTbh IPWHIIAITA COCTOUT B OpraHU3anuy (BEIOOPE) TAaKOTO CIIO-
coba MCXOJHOTO MpPEICTaBICHUS [EHTPaIbHONH CUCTEMHOHN ympaBs-
nsirortiet mporpaMMbl OC (siipa ¥ IOCTOSITHHO HaXOMSAIIUXCS B Olle-
pPaTHBHON MaMSITH OCHOBHBIX KOMITOHEHTOB), KOTOPBINA MO3BOJISIT OBI
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HaCTpauBaTh 3Ty CUCTEMHYIO CYIIEPBU30PHYIO YacThb MCXOAS U3 KOH-
KpETHOW KOHMUTYpaii KOHKPETHOTO BBIYHCIUTEIHFHOTO KOMILIEKCA
W Kpyra peuraeMbIxX 3aJad. JTa Mpoueaypa MpOBOAUTCS PENKO Mepen
JOCTaTOYHO NMPOTSDKEHHBIM nepuonoM skcruryaramuu OC. IIpomecc
TeHepanuy OCYIIECTBISIETCS ¢ TIOMOIIBIO CIIEIHAIBLHON MPOrpaMMBbI-
TeHEepaTopa W COOTBETCTBYIOLIETO BXOAHOTO SI3bIKAa YIS 3TOH MpO-
IpaMMBbl, MO3BOJISAIOLICTO ONUCHIBATh MPOTrPAMMHBIE BO3MOKHOCTH
CHCTEMBbI M KOHUIypauuo MalluHbl. B pesyipraTe reHepanuu Imo-
mydaercs monHas Bepcuss OC. CrenepupoBannas Bepcust OC mpen-
CTaBJIsIeT COOOH COBOKYIMHOCTh CUCTEMHBIX Ha0OpOB MOIyJIel U aH-
HBIX.

YHOMSHYTBIH paHbllle TPUHIAT MOAYJILHOCTH IOJIOKHTEIBHO
npossisiercs npu reHepaiuu OC. OH CymecTBEHHO yNpoLIaeT Ha-
ctpoiiky OC Ha TpeOyeMyr KOH(PUTYpAIUIO BBIYHACIUTEIFHON CHC-
TeMbl. B HacTosiee BpeMs Iy UCTIONIb30BaHHU TIEPCOHANBHBIX KOM-
MBIOTEPOB ¢ MPUHOUNIOM TeHepupyeMocTd OC MOXKHO CTOJKHYTBCS
pasBe uTo TonbKo npu padore ¢ Linux. B stoit UNIX-cucreme nme-
€TCsI BO3MOXHOCTb HE TOJIBKO HCIOJIb30BaTh KaKoe-TuOO roTOBOE
sapo OC, HO U caMOMy CTe€HEepHpOBaTh (CKOMITHMIIMPOBATh) TaKOe SI/I-
PO, KOTOpoe OyIeT ONTUMAIBHBIM U JAHHOTO KOHKPETHOTO Iepco-
HAJIPHOTO KOMIIBIOTEPA U pelIaeMbIX Ha HeM 3anad. Kpome renepa-
1uy siapa B Linux nuMeeTcss BO3MOXKHOCTh yKa3aTh M HA0Op MOArpy-
KaeMBIX IpaliBEpOB H CIIYyKO, TO €CTh YacTh (YHKLIUI MOKET peanu-
30BBIBATHCS MOIYJISIMH, HETIOCPEICTBEHHO BXOSIIUMH B SIAPO CHC-
TEMbl, & 4acTh — MOIYJSIMHM, MUMEIOIIUMH CTaTyC IMOAIPY’KaeMbIX,
TPaH3UTHBIX.

B ocTanpHBIX coBpeMeHHBIX pacnpoctpaHeHHbIX OC mist mep-
COHAITLHBIX KOMITBIOTepOB KoHpuTrypupoBanue OC IMO1 COOTBETCT-
BYIOIIIMI cOCTaB 000OpYyIOBaHUS OCYIIECTBISIETCS Ha JTare MHCTAal-
JSIIMHM, a TIOTOM COCTaB JpaiiBEpOB M M3MEHEHHE HEKOTOPBIX IMapa-
MeTpoB OC MOXeT OBITh OCYIIECTBICHO TOCPEICTBOM PEIAKTUPOBA-
HUsI KOHQUTYPAITMOHHOTO (haiina.

5.1.1.4 llpuauun GpyHKUMOHAJBHOW M30BITOYHOCTH
OTOT NPUHLHUIT YUYUTHIBAET BO3MOXHOCTh MPOBEIEHUS OJHOU U

TOH1 sxe paboThl pa3NMUYHBIME cpeacTBaMu. B cocraB OC MoxkeT BXO-
IUTh HECKOJIBKO THIIOB MOHHMTOPOB (MOAYJEH CylepBU30pa, yIpas-
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JSIOMUX TEM WA JPYTUM BUJIOM pecypca), pas3indHble CpPEeICTBa
OopraHusanvun KOMMYHI/IKaHI/Iﬁ MCXKIY BBIYUCIIUTCIIBHBIMHA IIPOLEC-
camu. Hanmuune HECKOIBKUX THIIOB MOHHTOPOB, HECKOJIBKUX CUCTEM
yIpaBieHus daiaaMu M03BOJBIET TOIL30BATEIAM OBICTPO M Hambo-
nee anexBaTHO aganTtupoBath OC K ompenesieHHON KOH(HUTYpaluu
BBIYMCIUTEIBHON CHCTEMBI, OOECIeYrBaTh MaKCHUMAaJbHO 3(-
(EKTUBHYIO 3arpy3Ky TEXHHUECKHX CPECTB MPU PEIICHUN KOHKPET-
HOT'O KJIacca 3ajiay, MoJy4aTh MaKCUMAaIbHYIO TPOU3BOJIUTEIHLHOCTD
MpU pelICHUH 3aJ]aHHOTO Ki1acca 3a/ay.

5.1.1.5IpuHuMn BUPTYaJU3ALHHU

[TocTpoenue BUPTyalbHBIX PECYpPCOB, UX paclpeiesieHue H Uc-
MOJIb30BaHUE B HACTOSIIEE BPEeMs MPUMEHSIETCS MPAKTUIECKH B JIFO-
60it OC. DTOT NPUHIUI TO3BOJISIET MPEJCTABUTH CTPYKTYPY CHCTE-
MBI B BHJE OIPEIENICHHOr0 Habopa MJIAHWPOBIIMKOB MPOLECCOB H
pactpenenuTeneii pecypcoB (MOHHUTOPOB) U HCIIOJIB30BaTh €IUHYIO
[IEHTPATM30BaHHYIO CXEMY PacIIpelelIeHUs PECYPCOB.

Haunboiiee ecTecTBEHHBIM M 3aKOHYEHHBIM IMPOABJIICHUEM KOH-
LENIMA BUPTYAIBHOCTH SIBIISICTCS MOHATHE BUPTYAJbHOH Maliu-
Hbl. [lo cyTtn, mobast onepannoHHAs CHUCTEMa, SIBIAACH CPEICTBOM
pacripenenieHus pecypcoB U OpraHu3ys 10 ONpeIeIeHHBIM paBHiaM
yhpaBiieHHEe MPOLECCaMU, CKPbIBaeT OT MOJB30BATENA U €ro MpHio-
KCHUH pealbHbIe alliapaTHbIe U WHBIE PECyPChI, 3aMeHsS X HEKOTO-
poit abcTpaknueii. B pe3ynbrare Monp30BaTEM BUAST W UCIIONIH3YIOT
BUPTYaJIbHYIO0 MallMHY KaKk HEKOE€ YCTPOWCTBO, CIIOCOOHOE BOCHIPH-
HUMAaTh WX MIPOTPaMMBbI, HAITMCAHHBIE Ha OIPENIEIICHHOM SI3BIKE TPO-
TpPaMMHPOBAHUS, BBITIONHATH UX M BBIIABATh pe3yibTaThl. [Ipn Takom
SI3BIKOBOM TIPE/ICTABIICHHUH ITOJIB30BATEINSI COBEPIICHHO HE HHTEPECY-
eT peasibHas KOH(UIypalus BBIYUCIUTEIBHON CHUCTEMBI, CIIOCOOBI
3((PEeKTUBHOTO HMCIOIL30BaHUA €¢ KOMIIOHCHTOB U TojcucteM. OH
MBICIIUT H pa60TaeT C MalluHOM B TCPMUHAX HCIOJB3YyEMOI'0 UM
S3bIKA M TEX PECYpCOB, KOTOpPBHIE €My MPENOCTaBIISIOTCS B paMKax
BHUPTYaJIbHOUN MAalINHEI.

BupryanpHas MammHa, TpemocTaBiseMasl IOJb30BaTei0, BOC-
HPOU3BOAUT APXUTEKTYPY PEAJIbHOM MAIIMHBI, HO apXUTEKTYPHBIE
AJIEMEHTHl B TaKOM TPEACTABICHHH BBICTYNAIOT C HOBBIMH WIIH
YIIyYIIEHHBIMH XapaKTePUCTUKAMHU, KaK TPaBUJIO, YIPOIIAIOIIAMHI
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paboTy ¢ cucteMoil. XapakTepUCTUKHA MOTYT OBITh IIPOU3BOJIHBIMH,
HO 4Yallle BCETO IMOJIb30BaTEeNN KENal0T UMETh COOCTBEHHYIO «H[e-
AIBHYIO» M0 apXUTEKTYPHBIM XapaKTEpUCTHKaM MallhHy B Clie-
JYIOLIEM COCTaBE:

- eauHOOOpa3Has TO JIOTHKE pPaldOThl BUPTyalbHas MaMsTh
MPaKTUYECKH HeorpaHMYeHHoro oOwvema. CpenHee BpeMsi JOCTyHa
COM3MEPUMO CO 3HAUYEHHEM 3TOro Mmapamerpa IJisi ONepaTHBHOW Ma-
Mat. Opranu3anys paboTel ¢ HHpopMaIMell B BUPTyaIbHON mams-
TH TIPOU3BOJMTCS B TEPMUHAX 00paOOTKH JaHHBIX — B TEPMUHAX Da-
OOTBI C CerMEHTaMH JaHHBIX Ha YPOBHE BHIOPAHHOT'O IOJIb30BaTEICM
SI3bIKa IPOrPaMMUPOBAHMS;

- TPOU3BOJBHOE KOJWYECTBO BHUPTYAIbHBIX IPOIECCOPOB,
CIOCOOHBIX paboTaTh MapajiebHO U B3aUMOJACHCTBOBATh BO BpeMs
pabotel. CriocoOBl ympaBiieHHs MPOLECCOpaMu, B TOM YHCIE CHH-
XpOoHM3aMs U WH(POPMAIIMOHHBIE B3aMMOICHCTBUS, PEalTn30BaHbl U
JOCTYTIHBI TOJIB30BATENSIM Ha YPOBHE HCIIOJIB3YEMOTO SI3BIKA B TEp-
MHUHAaX YIPaBJICHHsS IPOLECCaMU;

- IIPOM3BOJIbHOE KOJMYECTBO BHEIIHUX BHUPTYaJbHBIX YCT-
POWCTB, CHOCOOHBIX pabOTaTh C MAMATHIO BUPTYaJbHONW MAaIIMHbI
NapajieIbHO MM TOCIEeI0BATENIbHO, ACHHXPOHHO WJIM CHHXPOHHO
[0 OTHOUIEHHUIO K Pab0oTe TOro MM MHOTO BUPTYAIBHOTO IPOLECCO-
pa, MHULIHUUPYIOIIETO paboTy 3TUX ycTpoicTB. MHpopmamus, mepe-
JaBaeMasi WM XpaHUMasi Ha BUPTYalIbHBIX yCTPOICTBaX, HE OTpaHu-
YeHa JAOMYyCTUMBIMH pasMmepamu. JlocTym K Takoid WHQpOpManuu
OCYILECTBJISIETCSI HA OCHOBE JIMOO IOCIIEA0BATEIBHOT0, TUO0 IPsIMO-
ro crnocoba JoCcTyna B TEPMHUHAX COOTBETCTBYIOLIEH CHCTEMBI YIpaB-
nenust ¢aitnamu. IlpemycmoTpeno pacmmpenne HH(DOPMALMOHHBIX
CTPYKTYD AaHHBIX, XpPAHUMBIX Ha BUPTyaJIbHbIX YCTPOUCTBAX.

CreneHb NpUOMIDKEHHS K «UACANBHOW» BHUPTYAILHOW MAalldHE
MOJKET OBITh OOJBIIEH WM MEHbLICH B KAXKJOM KOHKPETHOM CITydae.
Uem Oospllle BUpTyaidbHAs MalllWHA, peanuzyeMas cpenctBamu OC
Ha 0a3e KOHKPETHOH ammapaTypbl, MPHOJIMKEHA K «HIeaIbHOI» 10
XapaKkTepUCTHUKaM MallWHE U, CIeI0BAaTEIHO, YeM OOJIblIe ee apXu-
TEKTYPHO-JIOTHYECKHE XapaKTEPUCTUKN OTJIWYHBI OT PeasibHO CyIle-
CTBYIOIINX, TeM OOJbIIE CTENEHb BUPTYaJIbHOCTH Y IOJIYYCHHON
MOJIb30BaTENIEM MAIlUHBI.

OmHUM W3 aCHEeKTOB BHUPTyalH3alUMU SBJSICTCS OpraHU3alus
BO3MOXXHOCTU BbINOJIHEHUA B AaHHOW OC mNpuiloKeHHH, KOTOphIE
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paspabatsiBanuck st apyrux OC. [Ipyrumu cioBamu, pedsb UACT 00
OpraHu3alii HECKOJBKUX OMNEPAIMOHHBIX Cpell. Peammsarust 3Toro
npuHIUa mo3soiisieT nqaHHoi OC uMeTh OYeHb CHIIBHOE MPEUMY-
mecTBO Tiepen aHamorndHbiME OC, HE HMEIONIUMH TaKOW BO3-
MOkHOCTH. [IprMepoM peanu3anuul MPUHIUIA BHPTyAITH3AIMH MO-
xeT ciyxuth VDM-mawuna (Virtual DOS Machine) — 3ammmies-
Hasg MOJCHCTeMa, IperocTaBisitonias moiuHyo cpeny MS DOS u
KOHCOJb Tl BBITOTHEHUsI MS DOS-mpuinoxenuii. O THOBpEMEHHO
MOXET BBINOJHATECA MPAKTUYECKU IPOU3BOJIBHOE uucio VDM-
ceccuit. Takme VDM-mamuHBI UMEIOTCA M B cucTeMax Microsoft
Windows, u B OS/2.

5.1.1.6 IlpuHUMN HE3AaBUCHUMOCTH MPOrpaMM OT
BHEIWIHUX YCTPOMCTB

OTOT NPUHIIMII PEATU3yeTCs Celivac B IMOAABIISIONIEM OOJBIIIHH-
ctBe OC oOmiero mpuMeHeHUs. MBI yke TOBOPHIIM O HEM, paccMart-
pyBas TMPHWHIINIIBI OPTaHW3AIlMN BBOMA/BRIBOAA. [loxkairyii, BiepBEIC
HanOoJiee MOCIeN0BaTEIHLHO JAHHBIA MPUHIUI OBUT peaau30BaH B
OC UNIX. PeanmnzoBaHn oH 1 B OonbmuHCTBE coBpeMeHHbIX OC s
ITK. HanmoMHUM, 3TOT NMPUHLIMI 3aKJII0YAETCS B TOM, YTO CBSA3b IPO-
rpaMM C KOHKPETHBIMH YCTPONCTBaMU MPOU3BOJUTCS HE HA YPOBHE
TPAHCISIUKM TPOTPAMMEI, 3 B MEPHO]] TUIAHUPOBAHUS €€ HCIIOJIHE-
Husl. B pesynbraTte mepekoMmuisnus npu padboTe mporpamMMbl ¢ HO-
BBIM yCTPOHCTBOM, Ha KOTOPOM pacIojiararoTcsl JaHHBIC, HE TpeOy-
eTcsl.

OTOT MPUHIUT MO3BOJISIET OCYIIECTBIISTh ONEPAIUH YIIPABICHUS
BHEITHUMH YCTPOHWCTBAMH HE3aBUCHMO OT MX KOHKPETHBIX (pu3nde-
CKHX XapakTepucTuk. Hampumep, mporpamme, coaepskarieii onepa-
MU 00pa0OTKH TMOCIIEAOBATEIILHOTO Habopa JaHHBIX, O€3pa3IuydHoO,
Ha KaKOM HOCHTEJIE 3TH JaHHbBIE OyayT pacronararbcs. CMeHa HOCH-
TEJsl U JaHHBIX, Pa3MEIIaeMbIX Ha HUX IPU HEM3MEHHOCTH CTPYK-
TYPHBIX XapaKTEPUCTHK JaHHBIX, HE TPUHECET KaKUX-JIN0O U3MEHe-
HUH B IPOTpaMMy, €CJIA B CUCTEME Pean30BaH MPUHITUIT HE3aBUCH-
MOCTH.



165

5.1.1.7 IpuHUMI COBMECTUMOCTH

OmHUM M3 acleKTOB COBMECTUMOCTH SBJSETCS CHOCOOHOCTB
OC BBITONHATH MPOTPAMMEBI, HanucaHHble st apyrux OC wmwm as
0oJiee paHHUX BEPCHUIl TAHHOW OMEPaIllMOHHON CUCTEMBI, & TAKXKEe IS
npyroi ammapaTHO# miatgopmbl. Heo6xonumo paszaensiTe BOIPOCH
JBOMYHONW COBMECTHMMOCTH M COBMECTHMOCTH Ha YPOBHE MCXOIHBIX
TEKCTOB MNPHJIOXKEeHUH. JIBOMYHAs COBMECTHMOCTh IOCTHIaeTCsl B
TOM cllyyae, KOI/la MOKHO B3STh HCIIOJHAEMYIO HpOTrpamMMy U 3a-
MMyCTUTH ee Ha BhIMonHeHne Ha apyroit OC. s 3Toro He0OX0IUMBI
COBMECTHMOCTh Ha YPOBHE KOMAaHJ IPOLIECCOPa, U COBMECTUMOCTH
Ha YPOBHE CHCTEMHBIX BBI30BOB, U JaXKe Ha ypOBHE OMOIMOTEUHBIX
BBI30BOB, €CIM OHM SIBISAIOTCS TUHAMHMUYECKH CBs3bIBaeMbIMH. Co-
BMECTHMOCTh Ha YPOBHE HCXOAHBIX TEKCTOB TpeOyeT HAIUYUS COOT-
BETCTBYIOILIETO TPAHCIATOPA B COCTABE CHCTEMHOTO MPOrpaMMHOIO
obecrieueHusl, a TaKke COBMECTUMOCTH Ha YpOBHE OMOIMOTEK U CHC-
TEMHBIX BBI30BOB. [Ipy 3TOM HeoOXoauMa MepeKOMIWIALMS UMEIO-
LIMXCS UCXOTHBIX TEKCTOB B HOBBIM BBINOJIHSAEMbIH MO JIb.

I'opa3no crmokHee HOCTUYL JABOMYHON COBMECTHMOCTH MEXAY
MPOLIECCOPaMHU, OCHOBAaHHBIMM Ha Pa3HBIX apXUTEKTypax. Jms toro
9TOOBl OAMH KOMIIBIOTEP BBIMOJIHSUI NPOIPaMMBbl JIPYyroro (Hampu-
Mmep, nporpammy st [IK tuma IBM PC xenatensHO BBITIONHUTH Ha
I1K tuma Macintosh ¢upmsr Apple), 3T0T KOMIBIOTED JOTKEH pabdo-
TaThb C MAUIMHHBIMH KOMaHIaMH, KOTOpPBIE €My HM3HA4albHO HETMO-
HATHBL. B Takom cimydae mporeccop tuma 680x0 (mmm PowerPC)
JIOJDKEH HMCTIONIHATH IBOMYHBIM KO, MpeAHa3HAYSHHBIN JUIs poliec-
copa i180x86. IIpomeccop 80x86 mmeer cBon cOOCTBEHHBIE NemIH]-
paTop KOMaHJ, PEeruCTpbl U BHYTPEHHIOI apXuTeKTypy. IIpomneccop
680x0 He moHUMAaET TBOMYHBIN Ko 80X86, MOATOMY OH JOKEH BBI-
OpaTb KaKAyl0 KOMaHy, JeKOAUPOBATh €€, YTOObI ONPeaenTb, s
9Yero OHa MperHa3Ha4yeHa, a 3aTe€M BBIIIOJHUTH SKBUBAIEHTHYIO HOJ-
nporpammy, Hamucannyio qig 680x0. Tak kak k Tomy ke y 680x0
HET B TOYHOCTU TaKUX K€ PETHCTPOB, (JIarOB U BHYTPEHHETO apu-
METHUKO-JIOTMYECKOTO YCTPOUCTBa, KaKk B 80x86, OH MOJIKEH UMUTH-
POBaTh BCE ITH 3JIEMEHTHI C UCIOIb30BAHIUEM CBOMX PETUCTPOB MIIU
namsaTH. Takxke OH JOJDKEH TIIATeTbHO BOCTIPOU3BOIUTH PE3yIbTaThl
KaXIOW KOMaHABL, a 3TO TpeOyeT CHEeLMalbHO HAIMCAHHBIX MOJ-
nporpamm st 680x0, rapaHTUPYIOIIUX, YTO COCTOSHUE SIMYJIUpPYe-
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MBIX PETUCTPOB M (DJIArOB TOCIIE BBHITOJIHCHHS KaXKI0W KOMaHIBI Oy-
JIET B TOYHOCTU TaKUM JKe, KaKk U Ha peanpbHOoM 80x86. BrixomoMm B
TaKUX CIy4yasx SBJSICTCS HCIOJB30BAaHHE TaK HAa3bIBAEMBIX IpPHU-
KJIATHBIX CPe] WU AMYJISATOPOB. YUHTHIBas, YTO OCHOBHYIO JacTh
MpOTpaMMBbl, KaK IMPaBUJIO, COCTABISIOT BHI30BHI OHOIMOTEYHBIX
GyHKUMH, TpUKIagHas cpella UMUTHPYET OnOMuoTeuHble QyHKIMN
[IEJIMKOM, WCIONBb3ys 3apaHee HaMCaHHYI OHONMHOTEKY (YyHKIHHA
AQHAJIOTMYHOTO Ha3HAYCHWS, & OCTAIbHBIC KOMaHABl SMYIHUPYET KaK-
YO TIO OTAETBEHOCTH.

OmHUM U3 Cpe/ICTB 00ECTIeYeHNs] COBMECTUMOCTH TPOTPAMMHBIX
Y TI0JIh30BaTEILCKUX MHTEP(HEHCOB SBISIETCS COOTBETCTBHE CTaHIApTaM
POSIX, ncnosip30BaHe KOTOPOTO MO3BOJIAET CO3AaBaTh MPOrPaMMBbI B
ctuie UNIX, erko nepeHoCMMBIX BIIOCIEACTBUH U3 OOHON CUCTEMBI

B APYTYIO.
5.1.1.8 IIpUHUUN OTKPBHITOCTH M HAPAIIMBAEMOCTH

OTKpBITas omeparrioHHas CUCTeMa JIOCTYIHA IS aHalln3a Kak
MOJIb30BATEIIIM, TaK W CHUCTEMHBIM CICIHAINCTaM, OOCITyKHBArO-
MM BBIYUCIUTENBHYIO cucremy. HapamuBaemas (Momuduiu-
pyemas, pazBuBaeMasi) OC TO3BOJISET HE TOJIBKO HCIOJIB30BATh BO3-
MOXXHOCTU T€HEpallid, HO M BBOJUTH B €€ COCTaB HOBBIC MOJYJIH,
COBEpIIICHCTBOBAThH CYIIECTBYIONIUE U T.J. JpyruMu cioBamu, Ciemy-
eT 00ecreynTh BOBMOXKHOCTD JIETKOTO BHECEHHS JTOTIOHEHHN M M3Me-
HEHWH B HEOOXOAWMBIX CIIy4asx 0e3 HapyIIeHHs IEeTOCTHOCTH CHC-
TeMbl. [IpekpacHbIe BO3MOXHOCTU JJIsi PACIIUPEHUS MPEIOCTABIISCT
moxox K cTpykrypupoBanuto OC 1Mo THIY KIIMEHT-CEPBEP C UCTIONb-
30BaHHEM MHKPOSAECPHOW TEXHOJIOTHH. B COOTBETCTBHH C ITHM
monxogoM OC cTpouTcss Kak COBOKYMHOCTh HPHBHUIIETHPOBAHHOU
YIPaBJISIFOIIEeH TPOrpaMMbl M Ha0Opa HENMPUBUIICTUPOBAHHBIX YCIYT
(cepBeepon). OcHoBHas yacTb OC ocTaeTCsl HEM3MEHHOM, U B TO JKE
BpeMsI MOTYT OBITh J00aBJICHBI HOBBIC CEPBEPHI MJIH YIIyUIIICHBI CTa-
pbie. DTOT MPUHIUI WHOTAA TPAKTYIOT KaK PACHIMPSIEMOCTh CHC-
Tembl. K otkpeiTeiM OC, mpexnae Bcero, cienyeT otHectd UNIX-
cucteMsbl H, ectectBenHo, OC Linux.
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5.1.1.9 IpuHuun MOOHUJBbHOCTH (IIEPEHOCHMOCTH)

OrnepanmoHHasi cCUCTeMa OTHOCUTEIBHO JIETKO JTOJKHA MEPEHO-
CUTBCSI C MPOIECCOpa OJJHOTO THIIA Ha MPOILECCOp APYTroro TUIA U C
anmapaTHOH maaT(GopMbl OJHOTO THIIA, KOTOPas BKJIOYACT HAPSIAY C
TUTIOM TIPOIIECCOpa M CIOCOO OpraHu3aIuy BCEH ammapaTrypbl KOM-
MeIoTEpa (APXUTEKTYPY BBHIUYUCIUTENEHON CHCTEMBI), Ha alllapaTHYIo
mIaThopMy APYTOro TUMA. 3aMETUM, YTO TPUHITUI TEPEHOCUMOCTH
OYCHb OJIM30K MPUHITUITY COBMECTUMOCTH, XOTSI 3TO U HE OJHO U TO
xe. Cozmanne nepeHocumoit OC aHANOTHYHO HAIMMCAHHIO JFO0O0TO
MEPEHOCUMOr0 KOJia, PU 3TOM HYKHO CJIeIOBaTh HEKOTOPHIM Mpa-
BwiaM. Bo-mepBrix, O6ompimas gacte OC momxHa OBITH BBIIOJTHEHA
Ha A3BIKE, UMEIOILIEMCSI Ha BCEX CHCTEMax, Ha KOTOPHIC TUIAHUPYETCS
B JaJbHEHIIEM €€ MEePEHOCHUTh. JTO, MPEXKIE BCEro, O3HAYAET, YTO
OC pomxHa OBITH HallMCaHa Ha S3bIKE BHICOKOTO YPOBHS, MPEANOU-
TUTEIBHO CTaHAApTHU30BaHHOM, Hampumep Ha s3bike C. [Iporpamma,
HaIMCaHHas Ha acceMOliepe, He SIBIAETCS B OOIIeM ciiydae MepeHo-
cuMOM. Bo-BTOpBIX, BaXKHO MUHUMHU3UPOBATh WM, €CJIM BO3MOXKHO,
HCKITIOUUTh T€ YaCTH KOJa, KOTOPHIE HEMOCPEICTBEHHO B3aMMOJICH-
CTBYIOT C allllapaTHBIMU CPEACTBAMHU. 3aBUCHUMOCTb OT almapaTyphl
MOXXET UMeTh MHOTO (opM. HekoToprie oueBuaHBIC (OPMBI 3aBUCH-
MOCTH BKJIIOYAIOT MPSIMOE MaHUITYIHUPOBAHUE PETUCTPAMH U JIPYTH-
MU amlmapaTHeIMU — cpeacTBamu. Hakonen, eciau — amnmapaTHO-
3aBUCHMBIN KOJ HE MOXKET OBITH IOJHOCTBIO MCKJIIOYEH, TO OH HOJI-
JKEH OBITh M30JIMPOBAH B HECKOJBKUX XOPOIIIO JOKAIN3YEMBIX MOIY-
JsX. ATmapaTHO-3aBUCUMBINA KOJ HE JIOJDKEH OBITH pPaclpeNesicH Mo
Bcel cucteMe. Hampumep, MOXKHO crpsiTaTh annapaTHO-3aBUCUMYIO
CTPYKTYpY B IIPOTPaMMHO 3aJlaBaeMbIe JTaHHBIE aOCTPaKTHOTO THIIA.
Jpyrue Momynu cuCTeMbl OyayT paboTaTh C STUMHU JaHHBIMU, & HE C
anmapaTypoi, UCHoib3ys Habop Hekoropwix (ynkiuii. Korma OC
MIEPEHOCHUTCS, TO U3MCHSIIOTCS TOJBKO ITH JaHHBIE W (PYHKITHUH, KO-
TOPBIC UMH MaHUITYJIUPYIOT.

Beenenue crangaproB POSIX npecnenoBaio menb 00ecreYnTh
MEPEHOCHMOCTh CO3/]aBaeMOT0 TIPOTPAMMHOTO 00ECTICUSHHS.
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5.1.1.10 llpunuun odecneyeHusi 0e30MaCHOCTH
BbIYMCJEHH I

ObecnieueHre O€30TMACHOCTH TPH BBITOJHCHUH BBIYHACICHUI
SIBIISICTCSl JKEJIATENIbHBIM CBOWCTBOM JUIsL JIFOOOH MHOTOMOJIB30Ba-
TeNbCKOW cucTeMbl. [lpaBuia 0E30MaCHOCTH ONPENENSIOT TaKue
CBOWCTBA, KaK 3allUTy PEeCypCOB OIHOTO TMOJB30BATENsS OT JPYTUX U
YCTaHOBJIEHHE KBOT TI0 pecypcam i MPeAOTBPALICHHS 3aXBaTa O/l-
HUM I10JIb30BATEIIEM BCEX CHUCTEMHBIX PECYpPCOB, TAKUX, HAIIpUMED,
KaK TaMsTh.

O6ecnieueHne 3amMTH HHOOPMAIMK OT HECAHKIIHOHHPOBAHHO-
ro JOCTyMa SBJSETCS 00s3aTeNbHON (PyHKIMEH CeTeBhIX Omepariu-
OHHBIX cucTeM. Bo mMHorux coBpemennsix OC rapaHtupyercsi cre-
MeHb 0€30MacCHOCTH JTaHHBIX, COOTBETCTBYIOIAs ypoBHIO C2 B cHC-
teme ctannaptoB CIIIA. OcHOBBI cTaHAAPTOB B 06JacTH O0€30MacHO-
CTH OBLIM 3aJI0KEHBI B JOKyMeHTe «KpHuTepuu OIICHKH HaJCKHBIX
KOMIIBIOTEPHBIX CHCTEM». DTOT IOKYMEHT, M3JaHHbI HarmoHans-
HBIM IICHTPOM KoMITbIoTepHO#H Oe3omacHoct NCSC  (National
Computer Security Center) B CIIIA B 1983 romy, yacTo Ha3bIBaIOT
«OpaHXeBO! KHUTOW.

B cootBercTBUU ¢ TpeboBaHmAMU «OpaHKeBOH KHHUTH» 0€30-
MACHOW CYMTAETCS CHCTEMa, KOTOpasl «IOCPEACTBOM CIIEHUATBHBIX
MEXaHU3MOB 3alllUThl KOHTPOJIUPYET JOCTYN K WH(POPMAIMH TaKUM
00pa3oM, YTO TOJBKO HMMEIIIHUE COOTBETCTBYIOUIHE TOTHOMOYHS
JUIA WIA TIPOLIECCH, BHITIOJIHSIOMNECS OT UX MMEHH, MOTYT TIONY-
YHUTH JOCTYH Ha YTEHHUE, 3aIHCh, CO3JaHNE WIN yAaleHue nadopma-
LAWY,

Wepapxust ypoBHEH Oe30MMacHOCTH, NpuBeacHHas B «Opamke-
BOI KHHTe», TOMEYaeT HU3LINK YpOBEHb Oe3omacHoCcTH Kak D, a Bbic-
I — Kak A.

B xmacc D monanmaroT cucTembl, OIIEHKa KOTOPHIX BBISBMIA X
HECOOTBETCTBUE TPEOOBAHMSIM BCEX JAPYTHX KIIACCOB.

OCHOBHBIMM CBOWCTBaMH, XapaKTEPHBIMH JJIS CUCTEM Kiacca
C, ABNAIOTCS HATMYHE TOJCHUCTEMBI ydeTa COOBITHH, CBS3aHHBIX C
0e30MacHOCTRI0, U M30MpaTeNbHBIN KOHTPOIb AocTyna. Kirace (ypo-
Benb) C nmenutcs Ha 2 momaypoBHs: ypoeHb Cl, obecrmeunBarommii
3alIUTy JaHHBIX OT OINMOOK TOJb30BaTelieil, HO HE OT JeHCTBHUI
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3JIOYMBITIUICHHUKOB, U Ooyiee cTpormii ypoBenb C2. Ha yposue C2
OOJIKHBI IPUCYTCTBOBATh!:

- CpeJACTBa CEKPETHOro BXoja, oOecreunBaronme uaeHTudu-
KaIlio MOJIb30BaTelNel MyTeM BBOJIa YHUKAIBHOTO UMEHH U TIapoJis,
nepes; TeM, Kak UM OyeT pa3pelieH J0CTYI K CUCTEME;

- u30WpaTeNnbHBI KOHTPOJb JIOCTYIA, IO3BOJISIOIIUN BIa-
JIETbIY Pecypca OMPeenTh, KTO UMEET JOCTYI K PECypcy M UTO OH
MOJKET C HUM JieNaTh. Biajener aenaer 3To myTeM NpeloCTaBIsIieMbIX
MpaB J0CTYTIA MOJIb30BATENII0 WU TPYIIIE IMOJIb30BaTENICH;

- cpexacrtsa yueta u HaOmoaeHus (auditing), obecrieunBaromye
BO3MOXKHOCTh OOHApYy>KEeHUS W (UKCHPOBAHUS BAKHBIX COOBITHIH,
CBSI3aHHBIX C 0E30MAaCHOCTHIO, WM JIFOOBIX TOIMBITOK CO3/IaTh, MOJTY-
YUTh JOCTYI WIH yAAJIUTh CUCTEMHBIC PECYPCHI;

- 3amMTa MamsTH, 3aKJIFYaroIascs B TOM, YTO MaMsTh WHU-
MUATIU3UPYCTCA MEPEA MOBTOPHBIM UCIIOJIL30BAHUEM.

Cucrembl ypoBHS B 0OCHOBaHBI Ha MPUHIIAIIAX TOMETKU JaHHBIX
W pacrpesieficHHs MOJIb30BaTeNel MO KATErOPHUsM, PEaU3yIOIINM
MaH/JIaTHBIA KOHTPOJIb JocTyna. KaxIoMy MoJib30BaTeNtO MPHUCBaK-
BaAcCTCA peflTI/IHF 3alIUThl, © OH MOXKET MOJYy4YaTh JOCTYIl K JaHHBIM
TOJIbKO B COOTBETCTBUH C 3THM PEHTHHTOM. DTOT yPOBEHb B OTINYHE
ot ypoBHs C 3alllMIIaeT CUCTEMY OT OIMUOOYHOTO MOBEACHHS MOJTb30-
BaTessl. YPOBCHb A SIBJISICTCSA CaMbIM BBICOKMM YPOBHEM O€30MMacHO-
CTH, OH TpeOyeT B JIOMOJIIHEHHE KO BCEM TPEOOBAaHUSAM ypOBHsI B BEI-
MOJMHEHUsT (HOPMATLHOTO, MaTeMAaTHYeCKd OOOCHOBAHHOTO JIOKa3a-
TEJNECTBA COOTBETCTBUSI CHCTEMbI TpeOoBaHUsIM Oe3omacHOCTH. Pas-
JINYHBIC KOMMEPUYECKUE CTPYKTYphI (Hanmpumep, 0aHKH) 0co00 BhiJe-
JISTFOT HEOOXOAUMOCTh YUETHOM CITyKOBI, aHATIOTMYHON TOU, YTO TIPE/I-
JararT rocynapcTBeHHbie pekoMenganuu C2. Jlrobast nesiTebHOCTS,
CBsI3aHHAsl C 0E30MACHOCTBHIO, MOXKET OBITh OTCJICKEHA U TEM CaMbIM
ydTeHa. DTO Kak pa3 To, 4ero TpedyeT CTaHaapT Ui CHCTEM Kiacca
C2 u 9ro 00bvHO HYXHO OankaMm. OIHAKO KOMMEpPYECKHEe T0Ih30Ba-
TCJIN, KaK IMPaBUJIO, HE XOTAT paCIiuiadyMBaTbCA IMPOU3BOJUTCIIBHOCTBIO
3a MOBBIIICHHBIN YPOBEHb 0€30MACHOCTH. A-ypOBEHb 0€30MaCHOCTH
3aHMMAaeT CBOMMH YTPAaBJISIOMIMMU MexaHu3Mamu 10 90 % mpormec-
COPHOTO BpEMEHH, 4TO, 0e3yCJIOBHO, B OOJBIIMHCTBE CIy4acB YxKe
HenpuemiieMo. boiiee 0e30mMacHbIe CHUCTEMBI HE TOJBKO CHIDKAIOT
3 PEKTHBHOCTh, HO M CYIICCTBEHHO OTPAHHYHBAIOT YUCIO JOCTYII-
HBIX TIPUKIATHBIX TMAKETOB, KOTOPHIE COOTBETCTBYIONIMM OOpa3oM
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MOTYT BBITIOJTHATHCS B 1TO100HO# cucteme. Hanmpumep, s OC Solaris
(Bepcust UNIX) ecTb HECKONBKO ThICAY MPUIIOKEHUH, a JUTSI ee aHa-
sora B-ypoBHS — TOJIBKO OKOJIO CTa.

5.2 MukposiaepHble onepauuoHHble CUCTEMbI

OCHOBOW MOAYNBHBIX U MEPEHOCHMBIX PACLUIMPEHUH SBISETCS
MHKPOSIIP0 — MUHUMAaJIbHAs CTEPXKHEBAsl 4aCTh ONEPALIMOHHOM cuC-
Tembl [2]. CymiecTByeT MHEHHE, YTO OOJBITMHCTBO OTEPAIIMOHHBIX
CHCTEM CJEYIOUIMX IOKOJeHuH OynyT o0siagaTh MHUKPOSApPaMH.
Hmeercst macca pa3HbIX MHEHHHM IO NOBOJY OpPraHU3aLMM CIyXO
OTEPaMOHHON CHCTEMBI IT0 OTHOIICHHIO K MUKPOSIPY: KaK MpPOCK-
TUPOBATh ApalBephl YCTPOUCTB, YTOOBI AOOUTHCS HanbompLiel >¢-
(EKTUBHOCTH, HO COXPaHUTh (YHKUUHU IpailBEpOB MaKCHMaJIbHO
HE3aBHUCUMBIMHU OT allapaTrypsl; CIEAYeT JH BHIMOIHATH OTepaluy,
HE OTHOCSIIMECS K SIIPY, B IPOCTPAHCTBE SiApa WIIM B TIPOCTPAHCTBE
MOJIB30BATENS; CTOUT JM COXPAaHATH NMPOrpaMMbl UMEIOLIUXCS MOJ-
cuctem (Hampumep, UNIX) wimm myqrme oTOpocHTh BCe M HadaTh C
HyJs. OCHOBHAS HJies, 3aJI0’KCHHAs B TEXHOJIOTHIO MUKPOsIIpa, OyAb
To cooctBerHo OC mnn ee rpadudeckuii nHTEpdEiic, 3aKIoYaeTcs B
TOM, 4TOOBI KOHCTPYHUPOBATh HEOOXOOUMYIO CPEly BEPXHETO YPOB-
HSl, U3 KOTOPOH MOHO JIETKO IOJYYHUTh JOCTYII KO BceM (pyHKIHO-
HaJILHBIM BO3MOXKHOCTSIM YPOBHsI ammapatHoro oOecmeuenus. [Ipu
TAKOW CTPYKType SApPO CIy>KUT CTapTOBOH TOUKOH AJISI CO3MAHMS
cucreMbl. MIcKyccTBO pa3pabOTKU MUKpPOsApa 3aKIH04aeTcs B BbIOO-
pe 0a30BBIX IPUMHTUBOB, KOTOpPBIC JAOJKHBI B HEM HAXOIUTHCS IS
obecnieyeHus1 HeOOXOIMMOTO M IOCTaTOYHOTO cepBuca. B mukposinpe
COIEP)KUTCS U UCIONHACTCS MUHUMAJIBHOE KOJIMYECTBO KOJa, HEOO-
XOAMMOE JUIS pealln3allii OCHOBHBIX CHCTEMHBIX BBI30BOB. B umcio
STHX BBI30BOB BXOIAT Iepeada COOOIECHUH M OpraHnu3alust Jpyroro
o0IIeHNsT MEXIY BHEIIHMMH 110 OTHOILEHHIO K MUKPOSAPY IpoLec-
caMmu, TOJJIEp)KKa yNpaBlIeHHUS MPEPHIBAHISIMU, a TAKXKE PsJI HEKO-
TOpbIX Apyrux (yHkuuid. OcTanbHble (QYyHKIHMH, XapaKTepHbIE AT
«00brYHBIX» (He MuKposimepHbix) OC, obOecriedynBarOTCS Kak MO-
IyJbHBIE IONIOJHEHUSA-TIPOLECCH], B3aMMOJCHCTBYIONINE TIJIaBHBIM
o0pa3oM MEXTy CO00H M OCYIIECTBIISIFOIINE B3aUMOJCUCTBHUE IIO-
CPEACTBOM Iepeadyn COOOIECHHH.
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MuKposiipo SBISETCS MaJECHBKUM MEPEAAIOIINM COOOIICHUS
MOJYJIEM CHCTEMHOTO MPOrPAaMMHOTO OOecreueHHsI, paboTaromnM B
HanboJiee MPUOPUTETHOM COCTOSIHUM KOMIIBIOTEpa M TMOJACPIKH-
BAIOIIMM  OCTAJbHYI0 YacTh ONEPAlMOHHOM CHCTEMbI, pac-
cMaTpuBaeMylo Kak Habop cepBepHBIX NpuiIokeHuil. MHTepec k
MUKpOSIApaM BO3pacTal 1Mo Mepe TOrO KaK CHCTEMHbIE pa3pabOTUHKU
pearupoBajy Ha CIOKHOCTh COBPEMEHHBIX pealu3aluil onepannuoH-
HBIX CHCTEM U HMOJAEPKUBAJICS TE€M, YTO HCCIIEAOBATENbCKOE COO0-
MIECTBO YCHENIHO JEMOHCTPUPOBAIIO PEAM3yeMOCTh KOHIICTIINH
Mukposiapa. CozganHas B yHuBepcurere Kapaerun MensioH TexHOIIO0-
rust MuKposapa Mach cioyxut ocHoBo# 1t MEOTHX OC.

Hcnionusiemble MUKpOSApOM (QYHKIMU OTpaHUYEHBI B LENAX CO-
KpalleHHsI er0 pa3MepoB U MaKCHMHU3AIMK KOJUYECTBa Koja, pabo-
TAIOIIEro Kak MPHUKJIAAHAS IPOrpaMma.

MHUKpOSIIpO BKJIFOYAET TOJIBKO T (PYHKIHU, KOTOPBIE TPEOYIOT-
cs Ans ompeneneHus Habopa aOCTpakTHBIX cpex 0O0pabOTKHM MpH-
KJIaIHBIX MPOTPaMM M OpraHU3alMd COBMECTHOW PadOTHI MPHIIOKe-
HUHM Ipu 00eCHeueHUH CEpPBHCOB M B3aUMOACHUCTBUS KIMEHTAMHU U
cepBepamu. B pesyipTate MUKpOSApO 00ecreyuBaeT TONBKO ISTh
Pa3INYHBIX TUIIOB CEPBUCOB:

1) ympaBlieHHe BUPTYaJIbHOMN aMSThIO;

2) ympaBiieHHE 33/1aHUS U IOTOKH;

3) monmepkky MexmpoueccHbix KoMmyHukammid IPC (Inter-
Process Communication);

4) ympaBieHue NOLAEP)KKOM BBOA/BBIBOAA U NIPEPBHIBAHUAMU;

5) moamepXkKy cepBHCOB Habopa xocTa® i mporeccopa.

[pyrue noxncucremMsl M QyHKIMH ONEPALIMOHHONW CHCTEMBI, Ta-
KH€ KaK CHUCTEMBI YIIpaBjeHus (aiinamu, NOAEpHKKa BHEIIHUX YCT-
POWCTB U TpaAUIIMOHHBIC TPOTPaMMHBIE HHTEP(EHChI, pPa3MeIIatoTCsI
B OJTHOM HJIK OoJiee CUCTEMHBIX CepBHCax JUOO B 3a/jave Oneparu-
OHHOH CHCTEMBI. DTH MPOrpaMMbl PadOTalOT KaK IMPHIOKEHHUS MHK-
posinpa. B cooTBeTCTBUU ¢ KOHIENINEH MHOXECTBEHHBIX IMOTOKOB
Ha OHO 3aJlaHMe MHUKpPOSAPO CO3JaeT MPHUKIAIHYIO cpeldy, obecre-
YHMBAIOLIYIO HCIOJb30BaHUE PEKUMa MYJbTHIpoLEccopa 0e3 Halu-
qus TpeOOBaHUS O NMPUMEHEHUU KaKOH-TMOO KOHKPETHOW MAaIlWHBI

8 Host — rnasusIif KOMIIBIOTEP; B HACTOAIICE BPEMs 3THM TEPMHHOM 000-
3HAYaroT JI000# KoMIbIoTEp, nMeromuii [P-ampec.
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KaK MYJIBTHIIPOLIECCOPHON: Ha OIHOIPOLECCOPHOM MallWHE pa3-
JIUYHBIE TIOTOKH MPOCTO BHIMOJHIIOTCS B pa3Hble BpeMeHa. Bes moa-
Jepkka, TpeOyemast Ui MYJBTHUIIPOLIECCOPHBIX MAIlWH, CKOHIICH-
TPUPOBaHA B CPABHUTEIBHO MAJIOM U IIPOCTOM MHKPOSIPE.

brnaromapss cBomM pasMmepaM W CIOCOOHOCTH MOMIEPKHUBATH
CTaHJApTHBIE CEPBHUCHI NPOTPAMMHUPOBAHUS M XapaKTEPUCTUKHU B
BHJE MPHUKIATHBIX MPOrpaMM MHKpOsiApa OpraHU30BaHbI MPOIIE,
4eM sJpa MOHOJWTHBIX WJIH MOXYJIBHBIX OIEPAlIHOHHBIX CHCTEM.
[MocpencTBoM HCIIONB30BaHUS MUKPOsIpa (QYHKIHS ONepanrnoHHON
CHCTeMbI pa30MBaeTCsi Ha MOAYJbHBIC YaCTH, KOTOPBIE MOTYT OBITH
CKOH(UT'YpUPOBAHbI LIETBIM PSIIOM CIOCOOO0B, MO3BOJIIOIUX CTPO-
UTh OOJBIIIME CHUCTEMBbI JOOABJICHHWEM uacTed K MeHbIIMM. Harpu-
Mep, KaXIbli alnapaTHO-HE3aBUCUMBIM HEUTpabHbIN CEPBUC JIOTHU-
YEeCKH OTAENIEH U MOXKET ObITh CKOH(UTYPHPOBAH B IIUPOKOM JHAara-
30HE Ccroco6oB. MUKposiIpa Takke OOJIEryaroT MOMIEPKKY MYJbTH-
MIPOIIECCOPOB CO3/IaHUEM CTaHAAPTHOM MPOrpaMMHON Cpefbl, KOTopas
MOJKET HCIOIb30BaTh MHOKECTBEHHBIE MTPOLIECCOPHI B CIIydae UX Ha-
JMYMs, OHAKO He TpeOyeT uX B cilydae OTCYTCTBHA TakoBbIX. Crie-
HUAIM3UPOBAHHBIN KO ST MYJIBTHIIPOIIECCOPOB OIpaHUYEH CaMHUM
MHUKposiipoM. bojee Toro, cetm w3 oOmaromuxcss Mexny coOoi
MHKpOsIZIEp MOTYT OBITh MCIIOJIB30BaHBbI IJIs1 00ECIeUeHHs Oeparu-
OHHOM CHUCTEMHOM MOAJNEPKKM BO3HUKAIOLIETO KJIacca MAacCHBHO
MapajulelbHBIX MallMH. B  HEKOTOpBIX ciydasx ONpeneseHHON
CJIO)KHOCTBIO UCIIOB30BAHNS MUKPOSIIEPHOTO MTOX0a Ha MPaKTUKE
SIBIIICTCSL 3aMEIJICHHE CKOPOCTH BBINIOJIHEHUS! CHCTEMHBIX BBI30BOB
NpHY nepeaaye coOOIIEHUH Yepe3 MUKPOSAPO 10 CPaBHEHHUIO C KJIac-
CHYECKHUM MoaxooM. C Ipyroil CTOpOHBI, MOKHO KOHCTaTHPOBATh U
obpatHoe. Ilockosnpky MUKpOsiApa Manbl U MMEIOT CPaBHUTEJIBHO
MaJyio TpeOyeMoro K MCTIOJIHEHHIO KOJa YPOBHS sJipa, OHU 0Oecredn-
BalOT YAOOHBIN CIOCOO MOJAEPKKU XapaKTEPUCTHK PeabHOTO Bpe-
MEHH, TPeOyIOIUXCcs Ul MyJIbTUMEANA, YIIPABICHUS yCTPOHCTBaMU
M BBICOKOCKOPOCTHBIX KOMMYHUKaluil. HakoHel, Xopomo cTpykTy-
pHpOBaHHBIE MHUKpPOsApa OOECHEeYMBAIOT W3OJUPYIOUIMKA CIOW s
anmapaTHBIX pa3lW4uil, KOTOpblE HE MAaCKUPYIOTCS MPUMEHEHHEM
SI3BIKOB IIPOTPAMMHUPOBAHHUS BBICOKOTO YPOBHs. Takum o0pazoM, OHU
YIPOIIAIOT IIEPEHECEHUE KOJIa U YBEIUYMBAIOT YPOBEHb €TI0 MTOBTOP-
HOT'O HCIIOJIb30BaHUs.
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Hawnbomee spkuM npencraButenaeM MUKposaepHex OC sBiseT-
csi OC peanproro Bpemern QNX (Queue Nicks — odepenp TOYHBIX
MOMEHTOB BpEeMEHH, WIH ouepeab 3apy0ok). Mukposapo QNX mon-
JeP’KUBACT TOJBKO IUIAHUPOBAHUE W AMCIETYEPU3AIMIO MPOLECCOB,
B3aMMOJEHCTBHE MPOLECCOB, 00pabOTKY NpEphIBAHUA M CETEBBIC
CIIy>KObl HMXXHEr0 ypOBHA. MHUKpOAApo oOecneynBaeT BCEro JIMIIb
OKOJIO JIBYX JECSITKOB CUCTEMHBIX BBI30BOB, HO Oarofiapsi 3ToMy OHO
MOJKET OBITh LIETMKOM Pa3MEILeHO BO BHYTPEHHEM K3IIE JaXKe TaKuX
mporieccopoB, kak Intel 486. Kak n3BectHO, pazHbie Bepcun 310k OC
MMEJH U pa3IungHbie 00beMEI saep — oT 8 10 46 Koaiir.

YroOpl mocTpouTs MHHUMaNbHYIO cucteMy QNX, TpeOyercs
N00aBUTh K MHKPOSAIPY MEHEIDKEp IMPOLECcCOB, KOTOPBIA CO31aeT
MIPOLIECCH, YIPaBJIET MPOLECcCaMu U MaMSThIO IpoueccoB. UToOb
OC QNX Obula mprMEHMMa HE TOJBKO BO BCTPOCHHBIX U 0e3-
IHMCKOBBIX CHCTEMaX, HYXHO A00aBUTH (PalIOBYIO CHUCTEMY U Me-
HEJDKEP yCTPOICTB. DTU MEHEDKEPbl UCIIOJIHSIOTCS BHE IPOCTPaH-
CTBa sipa, TaK YTO SIAPO OCTACTCS HEOOIBIINM.

5.3 MoHonuTHbIe onepaunoOHHbIe CUCTEMbI

MononutHele OC ABISIOTCS NPSAMOM NPOTHUBOMOIOKHOCTBIO
MukposiiepabiM OC. B MononutHOI OC, HECMOTpPsSI HA €€ BO3MOX-
HYI0 CHJIBHYIO CTPYKTYpPH3alMIO, AOCTATOYHO TPYIHO YAAIMUTh Ka-
KOH-TMO0 YpPOBEHb MHOTOYPOBHEBOW MOIYJIBHOW CTPYKTYpHI. [lo-
0aBJIeHNE HOBBIX (DYHKIHMHA U W3MEHEHUE CYIIECTBYIOMINX Il MOHO-
mutHEIX OC TpebyeT miryOokoro 3HaHHUSA Bcel apxuTekTypel OC u
4ype3BeIyaiiHo Oosbiux ycunuid. [losTomy Oonee CoOBpeMEHHBIH
noaxox K nmpoektupoBanuio OC, KOTOPBI MOXKET OBITH YCIOBHO Ha-
3BaH «KJIMEHT-CEPBEPHON TEXHOJIOTHEH», TI03BOJIIET B OOJBILEM KO-
JUYECTBE U C MEHBIIMMHU TPyJA03aTpaTaMy peann30BaTh IMepeyunc-
JICHHBIE BBIIIE NPUHLHUIIEI TpoekTupoBanus OC [2].

Mopgenb KIMEHT-cepBep IMPEAIoaaraeT HaJMYhe MPOrPaMMHOTO
KOMIIOHEHTA, SIBJIIOIIETrocs MOTpeduTeneM Kakoro-mbo cepBuca, —
KJMEeHTAa, U TPOTPaMMHOTO MPOAYKTa, CIYXAallero MOCTaBIIUKOM
3TOrO cepBUCa, — cepBepa. B3anMoneiicTBue MeXIy KIHMEHTOM H
CepBEPOM CTAaHAAPTU3UPYETCS, TaK YTO CEPBEP MOXKET OOCITyKUBATh
KJIMEHTOB, PEaTM30BaHHBIX Pa3HBIMU CIOCO0AMU U, MOXET OBITh,
pasHbIMU pazpaboTurkamu. [Ipyu 3TOM riaBHBIM TpeOOBaHHEM SIBIISI-
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€TCsl WCIOJB30BaHWE €AMHOOOpa3HOTO HHTepdeiica. MuanmmaTopom
oOMeHa OOBIYHO SIBIISETCS KJIMEHT, KOTOPBIA MOCHUIACT 3alpoc Ha
00CITyKMBaHUE CEepBEPYy, HAXOAALIEMYCS B COCTOSHHH OXKHUIaHUS
3ampoca. OAWH W TOT XK€ MPOTPAMMHBI KOMIIOHEHT MOXET OBITh
KJIMEHTOM IO OTHOIIEHHIO K OJHOMY BHIY YCIYT U CEPBEPOM JUIA
JpYroro BHIa yciyr. Mozens KIHEeHT-CEpPBep SABISIETCS CKopee yao0-
HBIM KOHIIENTYAJILHBIM CPEICTBOM SICHOTO TPENCTABICHUS (yHKITHA
TOTO WJIM WHOTO MPOTPAMMHOTO 3JIEMEHTa B KaKOW-IN0O CHUTyaIu,
HEXEJIM TEXHOJIOTUEH. DTa MOJIEIb YCIICITHO IPUMEHSETCS] HEe TOIBKO
MIPY TTOCTPOSHUH OTIEPAITHOHHBIX CUCTEM, HO U Ha BCEX YPOBHSX IPO-
rpaMMHOTO 00€CIeYeHNsI 1 UMEET B HEKOTOPHIX CiIydasx Ooisee y3-
KUH, ceUU(QHUIECKU CMBICI, COXPaHsisi, €CTECTBEHHO, IIPU 3TOM BCE
CBOM 0OIIIHE YEPTHI.

[Ipu moxnepxke MoHOMUTHBIX OC BO3HUKAET psn mpoOieM,
CBSI3aHHBIX C TE€M, YTO Bce (DYHKUIUHM MaKposapa paboTaioT B €AHHOM
aZIpECHOM IPOCTpaHCTBE. Bo-NepBhIX, 3T0 ONAaCHOCTh BO3HUKHOBEHUS
KOH(IIUKTa MEXY Pa3IMIHBIMHU YaCTSIMH SIpa; BO-BTOPBIX — CIOXK-
HOCTh TIOAKIIOUEHHUS K AIpYy HOBBIX npaiiBepoB. lIpenmymecTBo
MHUKPOSIAEPHON ApXUTEKTYpbl IEpPEe] MOHOIMTHOM 3aKJIIOYAeTCsl B
TOM, YTO K&Kl KOMIIOHEHT CHCTEMBI MPEICTaBiIsieT coboil camo-
CTOSITENbHBIA TPOIIECC, 3aTyCK MIIM OCTaHOBKA KOTOPOTO HE OTpaxa-
eTcsi Ha paboTOCTIOCOOHOCTH OCTaNBHBIX IPOIECCOB. MuUKposaep-
Hele OC B HacTosiIee BpeMsl pa3padaThIBalOTCs Yalle MOHOJIUTHBIX.
OpHako ciemyer 3aMeTHTh, YTO HCIOJB30BAaHHE TEXHOJOTHH KIIH-
€HT-CepBep — JTO elle He TrapaHTus Toro, uro OC cTaHeT MHUKpPO-
sepHoil. B kadecTBe MOATBEPKIEHUS MOXKHO NPHUBECTU NPUMEDP C
OC Windows NT, kortopas mOCTpoeHa Ha HACOJIOTUH KIUEHT-
cepBep, HO KOTOPYIO TeM HE MEHee TPYIHO Ha3BaTh MUKPOSIEPHOM.

5.4 MpuHUMNbI NOCTPOEHUsA nHTepcencos
onepaumuoHHbIX CUCTEM

OC Bcerna BeIcTymaeT Kak HHTep(eiic MexIy ammaparypou
KOMITbIOTEPA U MOJb30BaTeNeM ¢ ero 3agadamu. [lon natepdericamu
OIIEPAllMOHHBIX CHCTEM 3[I€Ch U JaJiee CIeAyeT IOHUMATh CIIEIHANb-
HbIe MHTEp(HECh CHCTEMHOTO U MPHKIIAJIHOTO MPOTPaMMHUPOBaHHUS,
MIpeHa3HA4YEeHHBIE I BBITIOJIHEHUS CIECAYIOIUX 3a1a4:
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e VyIpaBIieHHs TPOIECCaMH, KOTOPOE BKIFOYAET B celds clie-
IYIOUIHHA HA00p OCHOBHBIX (DYHKITHIA:

- 3aIlyCK, MPUOCTAaHOB U CHSITHE 3a][auU C BBITIOJHCHHUS,

- Ha3HaYCHUE WM U3MEHEHUE MPUOPHUTETA 33]1a4u;

- OpraHmu3anys B3aUMOJICHCTBHUS 3a7ad MeXay coboil (Me-
XaHU3MBI CHTHAJIOB, ceMadOpHbIC MPUMHTHBEI, OYePean, KOHBEHEPHI,
MOYTOBBIC SIIUKH);

- OpraHu3alWM yIaJeHHOro BhI3oBa moxmporpamm RPC
(Remote Procedure Call);

e yIpaBICHHS MAMSTHIO:

- 3ampoc Ha BhIJCICHHE OJIOKa TaMSITH;

- OCBOOOXJEHHUE IMaMSTH;

- UW3MCHEHHE NapaMeTpoB OJIOKAa MamsTH (HampuMmep, Ia-
MSTh MOXET OBITh 3a0JIOKHPOBaHA MPOIIECCOM JTHOO MPETOCTABIICHA B
o01muit gocTym);

- oroOpaxeHue (aityioB Ha MaMsITh (MIMEETCsI HE BO BCEX CHUC-
TeMax);

e yIpaBIICHHUS BBOJIOM/BBIBOJIOM:

- 3ampoc Ha YNPABICHHE BUPTYAJIBHBIMH YCTPOHCTBAMH.
HamoMHUM, YTO ympaBieHHUE BBOJOM/BBIBOJIOM SIBISCTCS TPUBH-
nmerupoBanHoi (yukmmer camor OC, W HHKakas W3 IOJIH30Ba-
TCJIBCKUX 3aJad HE AOJDKHA MMETH BO3MOXXHOCTH HEIIOCPECACTBEHHO
YIPaBISATh YCTPOHCTBAMU;

- (aiinoBeie omepanuu (3aMpockl K CUCTEME YMpaBIICHHS
¢aiinamy Ha co3faHue, U3MEHEHUE W yIAICHUE JaHHBIX, OPraHUu30-
BaHHBIX B (aiisibl).

3mech Mbl MEPEYHUCIHIN OCHOBHBIC HA0OPHI (QYHKIINM, KOTOPBIC
BBIMONTHAIOTCS OC 1O COOTBETCTBYIOIIMM 3alpocaM OT 3afad. Uto
KacaeTcsl TI0JIb30BaTeIIbCKOTO MHTepdelica ONnepaliiOHHON CHUCTEMEI,
TO OH PEAHM3YETCs C MOMOIIBIO CIECIUATBHBIX MPOrPAMMHBIX MOJY-
JIei, KOTOpbIe MPHUHUMAIOT €r0 KOMaH/bl Ha COOTBETCTBYIOIIEM SI3bI-
ke (BO3MOXHO, ¢ HCHOJIb30BaHHEM Tpaduueckoro uHrepdeiica) u
TPAHCIUPYIOT UX B OOBIYHBIC BBHI30BBI B COOTBETCTBUU C OCHOBHBIM
uaTepdeticoMm crctembl. OOBIYHO 3TH MOAYJIM Ha3bIBAIOT WHTEPIIPE-
TaTopoM KoMaHJ. Tak, Hanmpumep, GYHKIIMH TAKOTO HHTEpIpeTaropa
B MS DOS Bemomnuaser moxyns COMMAND.COM. IlonyuuB oT
MOJIb30BATEN KOMAHy, TAKOH MOJYJb MOCIE JEKCHYECKOTO U CHH-
TAaKCHYECKOTO aHanu3a JTMOO0 caM BBINOJNHSET JIEWCTBHE, JIMOO, UTO
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CiIydaeTcsl damie, oOparmaercs K aApyrum MoayisiM OC, HCIONb3ys
mexanm3Mm API. Haio 3aMeTuTh, 9T0 B TIOCIEIHUE TOABI OOJIBIIYIO 1MO-
nyJIspHOCTh monyunnu rpaduueckue unHTepdericel GUI (Graphical
User Interface), B KOTOPBIX 3a1eHCTBOBAHBI COOTBETCTBYIOIINE MaHU-
MyJISITOPBI THIA «MBIIIB» WIA «TPEeKOom». YKazaHHe KypcopoM Ha
OOBEKTHI U IIEYOK (KIHMK) MM ABOMHOW IIETYOK [0 COOTBETCTBYIO-
MM KJIABUIIIAM TPUBOJUT K KaKUM-ITHOO AEHCTBHAM — 3aITyCKy TpO-
TpaMMBI, ACCOLIMUPOBAHHOW C YyKa3blBa€MBIM OOBEKTOM, BBIOOPY
W/WITA aKTHBU3alMHM MMyHKTOB MEHIO W T.I. MOXHO CKa3aTh, 4TO Ta-
Kas nHTep(eicHas MoacucTeMa TPAHCIMPYeT KOMaH/IbI TI0JIb30BaTeIst
B oOparenus k OC.

Ioscuum Tarxoke, uro ynpasinernne GUI — gacTHbIN ciryyail 3ama-
Y YIpaBieHUsS BBOJOM/BBHIBOJOM, HE SIBISIFOLIUICA YacThiO sApa
OTIepallMOHHON CUCTEMBI, XOTs B psjie ciydaeB paspaboruuku OC
otHocsaT ¢yHkimu GUI x ocHOBHOMY cuctemHomy APIL. Crenyer
OTMETHUTbh, YTO UMEIOTCS JIBA OCHOBHBIX ITOAX0Ja K YIPaBICHUIO 3a-
nadamu. Tak, B OHHX cHCTEMaxX IOpOKIaeMas 3ajada HacJeryeTr
BCE PECYPCHI 331a4N-POTUTENS, TOTIAa KaK B IPYTUX CUCTEMaXx CyIIe-
CTBYIOT pPaBHONPABHBIE OTHOLIEHHS, W TPHU MOPOKIECHHUU HOBOIO
MpoIiecca pecypChl sl HErO 3alpaliiBalTCs Y ONepallioOHHON CHUC-
TEMBI.

OOpateHuss K OINEPaIrMOHHON CHCTEME B COOTBETCTBHH C
nMmeronmmMesa APl MoXeT oCyIecTBIATECS KaKk OCPEICTBOM BBI30Ba
MOATIPOTpaMMBI C Tiepefadeil eii HeoOXOJUMBIX MapaMeTpoB, TaK H
Yepe3 MEXaHW3M MMPOTrPaMMHBIX TIpephIBaHmi. Bribop Merona pean-
3anuu BhI30BOB (DyHKIMI APl nomkeH onpenenaThes apXUTeKTypo
m1aT(QOpPMEL.

Tak, HanpuMmep, B omeparmorHon cucreme MS DOS, kotopas
paspabaTsiBajach UId OJHO33aYHOTO pekuMa (ITOCKOIBKY MpoLec-
cop 18086 He moaep KUBaT MYJIbTUIPOTPAMMHUPOBAHKE), UCTIONIB30-
BaJICSI MEXaHU3M IMPOrpaMMHBIX MpepbiBaHuil. [Ipu 3TOM OCHOBHOM
Habop ¢yskiuit APl 011 MOCTyIIEH Yepe3 TOYKY BXoda 06paboTyu-
ka int 21h. B OoJee clOXHBIX cHCTeMax MMeeTCs HEe OJHA TOYKa
BXOJIa, a MHOXKECTBO — 10 KonnvecTBy ¢yHkuuid APIL. Tak, B 601b-
IIMHCTBE ONEPAIMOHHBIX CHCTEM WCIOIB3YETCS METOJ] BHI30BA ITOJ-
nporpaMM. B aToMm ciydae BbI30B (Hampumep, 3TO (YHKUIUS OuUO-
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aunotexn Bpemenn Bbinoanenuss RTL’ (Run Time Lubrary) cha-
yasna nepenaeTcs B Moayidb API, KoTOpsIit 1 mepeHanpasisieT BbI30B
COOTBETCTBYIOIIMM OOpabOTYMKaM MPOrpaMMHBIX TpEphIBaHUM,
BXO[UIIIIMM B COCTaB OINEPALIMOHHON cHUCTeMBI. Mcnonmp3oBaHME Me-
XaHM3Ma TpEphIBAaHUI BBI3BAHO, TJIABHBIM 00pa3oM, TeM, YTO MpHU
3TOM IIPOIECCOp MEPEBOAUTCS B PEKUM CyNEpBHU30pA.

5.4.1 HNurepdeiic npukIagHOro NpOrpaMMHIpOBaHUS

5.4.1.1 O0mee npeacraBjaenue 00 nHteppeiice
NPUKJAAHOIO NPOrpaMMHUPOBaHUSA

[Ipexne Bcero, HEOOXOAMMO OAHO3HAYHO pPa3AENUTh OOIIWI
TepMuH uWHTepdelic mpukiIagHoro mporpamMupoBaHusi  API
(Application Program Interface) Ha crnemyromue HanpaBJICHNS:

- API xak uHTepdeiic BHICOKOTO YPOBHS, MPHHAAJICKAIIUA K
oubamnorexkam RTL;

- API npukiialHbIX U CUCTEMHBIX MPOTPaMM, BXOJSAIIUX B TO-
CTaBKY OTEPAIlHOHHON CUCTEMBI;

- mpouue APL

HNurepdeiic npuKIaIHOT0 NMPOrpaMMHMPOBAaHMs, Kak 3TO U
clieyeT M3 Ha3BaHUs, MpeAHa3HAYeH IS MCTIOJIb30BaHUS MPUKIIAI-
HBIMH NPOTrpaMMaMU CHUCTEMHBIX PECYPCOB ONEPAIIOHHOW CHCTEMBI
1 peanusyembixX eto pyHkiuit. APl onmckiBaeT COBOKYIMHOCTH (hyHK-
IAH | TIPOTIEAYP, MPHUHAISKAITNX siapy wim Hagcrpoiikam OC. API
npeacTaBiseT co0oi Habop (QyHKUMH, TPENOCTaBIIEMBIX CHCTEMOM
MPOTrPaMMHUPOBAaHUS Pa3pabOTUNKy NPHUKJIAIHON MPOTpaMMbI M OpH-
E€HTHPOBAHHBIX HA OPTaHU3ALHUIO B3aUMOIECUCTBUS PE3YIbTUPYIOIIECH
HNPUKIAAHON IPOTPaMMBbl C LENEBOW BBIUUCIUTEIBHON CHCTEMOIL
LleseBasi BbIYMCIANTEIbHASI CHCTEMA MPEACTaBIsAET COOOH COBO-
KyITHOCTb IIPOTPAaMMHBIX M allapaTHBIX CPEACTB, B OKPYXKECHHUU KO-
TOPBIX BBIMIOJHACTCS PE3YJBTUPYIOIIAs MpOTrpaMMa, IMOpoKAaeMast
CHCTEMOM MpPOTrpaMMHUpPOBAHMSA HAa OCHOBAHUHM KOJA MCXOJHON Mpo-

? RTL BkmouaeT B cebs Te CTAHIAPTHBIE TOANPOrPAMMEI, KOTOPBIE CHC-
TE€Ma NPOrpaMMHUPOBAHUS IOJCTABIISICT Ha 3Tane KOMIWIIIMU. B o0mem
cryqae RTL BkimrodaeT B ceOs HE TONBKO MOIYIH W3 CHUCTEMBI TIPO-
rpaMMHPOBaHUs, HO u Moxyu camoit OC.
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rpaMMBl, CO3IaHHOTO Pa3pabOTUMKOM, a TaKKe OOBEKTHBIX MOIYJEH
1 OMOIMOTEK, BXOAAIINX B COCTAB CUCTEMBI TPOTPAMMHUPOBAHUSI.

B npunnune API ncnons3yercsa He TOIBKO MPUKIAIHBIMU, HO U
MHOTMMHU CHCTEMHBIMH IIporpamMmamu kak B coctase OC, Tak u B
cocTaBe cucTeMbl mporpammupoBanus. @ynkunu APl mos3BomsiorT
pa3pabOTUUKy CTPOUTH PE3YJIbTHPYIOIIYIO IPUKIAJHYIO IPOTPAMMY
TaK, YTOObI UCTIONB30BaTh CPEACTBA LIEJIEBOH BBIYMCIUTEIBHON CHC-
TEMbI JUIS BBIIIOJHEHUS TUIOBBIX onepauuid. [Ipu sTom pazpaboTunk
MporpaMMbl H30aBiIeH OT HEOOXOIMMOCTH CO37aBaTh MCXOTHBIN KO/
JUT BBITIOMHEHHS 3TuX omneparnuil. [Iporpammusiii uaTepdeiic API
BKJTFOYAET B ceOs HE TONBKO camMu (GYHKITUH, HO U COTJIAIICHHS 00 UX
WCIOJIb30BaHUH, KOTOpBIE PErIaMEHTHPYIOTCS OINEpallMOHHON CHC-
TEMOH, ApXUTEKTYPOH LIEJIEBON BBIYUCIUTEIBHON CUCTEMBI U CUCTE-
MoO#l mporpaMMmupoBaHusi. CylecTByeT HECKOJIBKO BapHUaHTOB pea-
nu3aruu APL:

- peanunsauus Ha ypoBHe OC;

- peann3anys Ha ypOBHE CHCTEMBI IPOrpaMMHUPOBaHMS;

- peanmu3ansd Ha YpPOBHE BHEIIHEH OWOJHMOTEKH TpOIEHyp H
(hyHKIHHA.

Cucrema nporpaMMHpOBAaHUS B KaXKIOM H3 3THX BapHaHTOB
IPEIOCTaBIsIET Pa3pabOTUNKY CPEACTBA VIS HOAKIIOYECHUS (QYHKIUHA
API x ucxomHOMy KOJy MpOrpaMMBbl W OpPTaHM3ALMU UX BHI30BOB.
OO6mbexTHBI KO ¢GyHKUMI APl monmkirouaercs K pe3ysbTHpYIOLICH
IporpaMMe KOMIOHOBIIMKOM IPH HEOOXOIUMOCTH.

Bo3moxuocTu API MOXKHO OlLIEHMBATh CO CIEAYIOIIUX MO3UIINI
[2]:

- 9a¢ddexTuBHOCTRIO BBIMONHEeHUs (QyHKUuA API, xapakrepu-
3yeMOll CKOpOCTBIO BBINONHEHHS (QYHKIHUH M 00BEMOM BBIUMCIIH-
TEJIBHBIX PECYPCOB, TPEOYIOIIMXCS IJIs1 UX BBITOJTHEHUS;

- IIKUPOTOH MPEAOCTaBIIEMbIX BO3MOKHOCTEH;

- CTENEHBI0 3aBUCUMOCTH IPHUKIAIHON MPOrpaMMBI OT apXH-
TEKTYpPBbI LIEJIEBOI BBIUUCIUTEIBHON CUCTEMBI.

B wnpaeane xoremochk Obl uMeTh Habop ¢yHkuuit API, BeImON-
HSIOIIUXCS C HauBbICIIEH 3((EKTUBHOCTBIO, IMPENOCTABISIOIINX
MOJIb30BATEIII0 BCE BO3MOXHOCTU cOoBpeMeHHBIX OC M HMMerImux
MUHUMAJIBHYIO 3aBHCHMOCTb OT apXUTEKTYPBl BBIYHCIUTEIHHOU
CHCTEMBI, a €IlI€ JIy4Ille — JINIIEHHBIX TAKOW 3aBUCUMOCTH.
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Jlobutbcs HamBeIcIIeH 3()PEKTUBHOCTH BBITIONTHCHUS (YHKITAH
API mpakTHUeCKd TPYIHO MO TEM K€ NMPUYMHAM, 110 KOTOPHIM He-
BO3MOXHO JTOOUTHCS HauBHICHICH 3()()EKTUBHOCTH BBIOIHECHUS IS
m000# pe3yNbTUpYIoNIeH mporpaMMel. [1oaTtomy 00 3 dexTnBHOCTH
API MOXHO TOBOPHTH TOJBKO B CPAaBHEHUHU €r0 XapaKTEPUCTHK C
npyrum APIL.

Uro kacaercs ABYX IOpYTUX IOKasaTened, TO B MPHUHIMIIE HET
HUKaKHX TEXHWYECKMX OTpaHWYeHWi Ha mx peanmmsanuio. OmgHAKO
CYIIECTBYIOT OpraHU3alMOHHbBIC TIPOOJIEMBI U Y3KUE KOPIIOPATUBHBIC
WHTEPECHI, TOPMO3SIIUE CO3J]aHIE TAKOTO poJia ONOINOTEK.

5.4.2 ®yuxuuu API Ha pa3iu4YHBIX YPOBHSX peaju3anuu

5.4.2.1 Peanu3anusa pyaxkuuii API Ha ypoBHe
ocC

[Mpu peanuzaunu ¢pynkunii APl Ha yposae OC 3a UX BBIIONHE-
Hue orBeTcTBeHHOCTL HeceT OC. OOBEKTHBIA KO, BBITOIHSIOIINI
(dbyHKIHH, THOO0 HEMOCPEICTBEHHO BXOaHT B cocTaB OC (mmm maxe
snpa OC), nubo mocTaBisieTcss B COCTaBe IWHAMHYECKH 3arpyskae-
MBIX OMONHOTEK, paspadoraHHbX ans ganHoi OC. Cucrema mpo-
TpaMMHUPOBaHHS OTBETCTBEHHA TOJIBKO 33 OpTaHM3AINI0 HHTEpdeiica
JUISL BBI30BA 3TOTO Koja [2].

B Takom BapmaHTe pe3yJbTUpPYIOIIAs MporpamMma oOpalaeTcs
HenocpenctBeHHo k OC. Iloatomy nocturaercss HamOomibmas 3¢-
(hekTHBHOCTD BHIMIOMHEHUS QyHKIHI APl mo cpaBHeHHIO cO BCeMH
IpYTUMH BapuaHTamu peanuzauun API.

Henocratkom opranmzanuu APl mo Takoil cxeme sBisieTcs
MPAKTHYECKH TIOJHOE OTCYTCTBHE IEPEHOCHMOCTH HE TOJBKO KOZa
PE3yNbTUPYIOIIEH MPOTpaMMbl, HO U KOJa HCXOJHOM MpOTrpaMMEI.
[Iporpamma, co3nanHas A1 OAHOM apXUTEKTYPhl BBIYMCIUTEIHLHON
CHCTEMBI, HE CMOXXET HCIIONHSTHCA Ha BBIYMCIUTENHFHOW CHUCTEME
Jpyroi apXUTEKTYphI JaxKe Mocie TOro, Kak ee OOBeKTHBIH Kox Oy-
JIeT TIOJHOCTBIO NepecTpoeH. Yalle Bcero cucrtemMa nmporpaMmmHupoBa-
HUSl HE CMOXET BBITIOJHUATH TEPECTPOCHUE UCXOTHOTO KOJa sl HO-
BOM apXWUTEKTYpHI BBIUMCIUTENFHOW CHCTEMBI, TIOCKOJIBKY MHOTHE
¢yukun API, opuenTupoBanHbsie Ha ompezeneHHyo OC, OyayT B
HOBOM apXHUTEKTYpe MPOCTO OTCYTCTBOBATH.
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Takum 00pa3om, B TaHHOH cXeMme IS TEpEeHOoca TPHUKIATHON
IporpamMmsbl ¢ OJHON LENEBOM BBIYMCIMTEIBHOM CUCTEMBI Ha ApY-
T'YI0 HEOOXOAMMO N3MEHEHHE NCXOIHOTO KOJIa TPOrPaMMBl.

IlepeHOC MOKHO OCYIIECTBUTH IIPU YCJIOBHM YHUGDHIHMPOBAHUSA
¢ysakmuiit API B paznuunbeix OC. C y4eToM KOpIIOpaTHBHBIX HHTEpE-
coB mpowusBoautesneil OC Takoe HalpaBlIeHHE UX DPa3BUTHUS Npea-
CTaBJISICTCSl TPaKTHYECKH HEBO3MOXXHBIM. B nyumem ciydae mpu
MPUIOKEHUH OINPENEeJICHHBIX OPraHU3allMOHHBIX YCWIHHM yaaercs
JNOOUTHCS CTaHIAPTU3AIMU CMBICIIOBOTO (CEMaHTHYECKOI'0) HaroJ-
HeHUS OCHOBHBIX (pyHKIMH API, HO HE WX MPOrPaMMHOTO HHTEp-
(etica. Xopomo u3BecTHBIM TpuMepoM API Takoro poma mMoker
CIIyUTh Ha0Op (DYHKIIMIA, MPEJOCTABISIEMBIX TTOIB30BATEIIO CO CTO-
ponbl OC Ttuma Microsoft Windows — WinAPI (Windows API). Ha-
J0 CKa3aTb, YTO JAa)e€ BHYTPH 3Toro KopmopatuBHoro API cymie-
CTBYET OIpe/esIeHHasi HeCOrIaCOBaHHOCTh, KOTOpas HECKOJIbKO Or-
paHUUYMBAET NMEPEHOCHUMOCTh MPOrpaMM MexAy pasnnyHbiMu OC
tuna Windows. Ipyrum npumepom takoro APl MoxHO cuuTath Ha-
6op ceprucHbIX QyHkiuit OC tuma MS DOS, peann3oBaHHBINA B BH-
ne HaOopa mMmoANporpaMM OOCTYXHBaHHUS MPOTPAMMHBIX TpephI-
BaHHM.

5.4.2.2 Peanu3auua pyakuuii API Ha ypoBHe
CHCTEeMbl NPOTPAaMMUPOBAHUS

Ecmn ¢ynkmmm APl peamu3yloTcss Ha ypOBHE CHUCTEMBI IIPO-
IrpaMMHPOBaHUS, OHU NPEIOCTABIIAIOTCS II0Ib30BATENI0 B BUAE OUO-
JUOTeKH (DYHKIMKA COOTBETCTBYIOILETO $3bIKa MPOrPaMMHPOBAHUSI.
OO0b1gHO peyb uzaer o oudbmmoreke Bpemenu ucnonHerns RTL. Cuc-
TeMa IIPOTPaMMHUPOBAHUS IPENOCTaBIAET M0JIb30BATENI0 OnbnuoTe-
Ky COOTBETCTBYIOIIETO f3bIKa IMPOTPAaMMHPOBAHHUA U OOECIECUHBAET
MOAKIIOUYEHHE K Pe3yJbTUPYIOLIel MporpaMme 0OBEKTHOTO KOAa, OT-
BETCTBEHHOTO 32 BBIITOJIHEHHUE 3TUX QYHKITHH [2].

OueBuHO, uTo 3 dexruBHOCT QyHKIMHA API B TakoM BapuaH-
Te Oy/eT HECKOJIbKO HUXE, YeM IPU HEeTOCPEICTBEHHOM 00palieHu!
K ¢ynkusiM OC. DTo MPOMCXOAUT BCIECACTBHE TOTO, YTO ISl BbI-
notHeHns MHormX GyHknuid APl O6mbmmoreka RTL s3wika mpo-
IrpaMMUPOBaHUS JOJKHA BCE PABHO BBHITIOIHATH OOpaIieHus K pyHK-
musm OC. Hanmuaume Bcex HEOOXOMUMBIX BBI3OBOB U OOpAIICHH K
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¢yaxkausam OC B o6bekTHOM Kosie RTL obecrieunBaeT cructema mpo-
TPaMMHPOBAHUS.

OHAaKO MEPEHOCUMOCTH UCXOIHOTO KOJa MPOTrpaMMBbl B TaKOM
BapuaHTe OyJIeT caMOi BRICOKOM, ITOCKOJIbKY CHHTAKCHC M CEMaHTHKa
Bcex (hyHKIMi OyIyT CTPOTO perJaMEeHTHPOBAHEI B CTaHIAPTE COOT-
BETCTBYIOILIETO SI3bIKA MPOrpaMMupoBaHus. OHH 3aBUCSAT OT S3bIKA H
HE 3aBHCAT OT apXUTEKTYpHI IENIEBOW BBIYUCIUTEIBHON CHCTEMEI.
[TosToMy 17151 BBIMOSTHEHUSI IPUKIIAAHONW MPOTpaMMbl Ha HOBOM apXu-
TEKType BBIUMCIIUTEIBHON CHCTEMBI IOCTATOYHO 3aHOBO IMOCTPOUTH
KO Pe3yJbTUPYIOIIEH MPOrpaMMbI C TIOMOIIBI0 COOTBETCTBYIOIIECH
CHCTEMBI TPOrPaMMHUPOBAHUS.

EnnnHooOpaszHoe BhIMOMHEHUE (DYHKIIUH sI3bIKa 00€CIeUnBaeTCs
CUCTEeMO¥ mporpammupoBaHnus. [Ipu opueHTaMU HA pa3ITUYHEIC ap-
XUTEKTYPhl 1ENeBOH BBIYHCIUTEIHHONW CHUCTEMBI B CHCTEME IIPO-
rpaMMUPOBAaHUS MOTYT TOTPEOOBATHCS PA3JIMYHBIE KOMOWHAIIMU
BbI30BOB (pyHKIME OC /1151 BBITOJHEHUS OJHHUX U TEX K& (YHKITHMA
MCXOAHOTO S3bIKa. DTO NOMKHO OBITh yuTeHO B koje RTL. B o6mem
ciydae IS KaXKJI0W apXUTEKTYyphl I€JI€BOM BBIYMCIUTEIBHON CHC-
TeMbl OysieT TpeboBaThes cBoi koa RTL s3bika mporpaMMupoBaHusi.
Br16op Toro wnmm nHOro 00BhekTHOTO Kofa RTL ams moakimtoueHus K
Pe3yNBTUPYIONIEH TpOorpaMMe CHCTEMa MPOrpaMMHUpPOBaHus obecte-
YUBAET aBTOMATHYCCKH.

Hanpumep, paccMoTpuM (yHKITUM TUHAMHYECKOTO BBIICICHUS
namsati B s3pikax C m Pascal. B s3pike C ato dyskmmm malloc,
realloc u free (¢pynkmuu new u delete B C++), B Pascal — dynkmmm
new u dispose. Eciu ucnonb30Bath 3T (YHKIIUU B UCXOJJHOM TEKCTE
MPOTPaMMBI, TO C TOYKH 3PEHUS WCXOJHOW MPOTpaMMBI OHU OyIyT
JIeCTBOBATh OJIMHAKOBBIM 00pa3oM U 3aBHCETH TOJHKO OT CEMaHTH-
KM UCXOJHOTO Kojma. IIpu 3TOM 1jisi pa3paboTyuKa MCXOTHOU MpO-
rpaMMbl HE UMEET 3HAUCHUS, HA KaKy apXHUTEKTypy OpUEHTHPOBa-
Ha ero mporpaMMa. BeimeckazaHHOe WMeeT 3Hau€HHUe ISl CHCTEMBI
MIPOTPAMMHUPOBAHUS, KOTOpast ISl KAXKIOH M3 3TUX (GYHKIHMHA TOIK-
Ha TIOJKIIOYUTh K PE3YIbTHPYIOIIEH mporpamMme OOBEKTHBIH KOJ
OMONMMOTEeKH, BHIMONHAOMUN oOpalleHHe K COOTBETCTBYIOIIUM
¢yaxkousam OC. He wuckimoueHo make, 9TO I OJHOTHITHBIX TIO
cMbIcTy QYHKIMH B pa3HbIX si3bikax (Hampumep, malloc B C 1 new B
si3bIke Pascal BBEITIOJHSIFOT CXOXKHE IO CMBICITY JEUCTBHUS) 3TOT KO
OyIeT BBITIONHATH cxoxkwue obOpamenns k OC. OmHako Ui pa3ind-
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HbIX BapuanToB OC koa OynmeT pa3iudeH Jake TPHU HUCIOIb30BAHIH
OJHOTI'O U TOT'O K€ NCXOJHOI'O A3BIKA.

[Mpobnema, raaBHBEIM 00pa3oM, 3aKIIOYAETCsl B TOM, 4TO OOJb-
IIMHCTBO SI3BIKOB MTPOTPaMMHUPOBAHUS MPEIOCTABISAIOT MOJIB30BaTeE-
JII0 HEJAOCTaTOYHO MIMPOKHH HA0Op CTaHAAPTU30BAHHBIX (DYHKIIHH.
[TosTOoMy pa3pabOTYMK MCXOAHOTO KOJA CYIIECTBEHHO OIpaHHYCH B
BBIOOpEe moctynHbIX ¢yHknmii APl. Kak npasuio, Habopa cranmapT-
HBIX (DYHKIMHA OKAa3bIBAE€TCS HEIOCTATOYHO JUISI CO3JAHMS ITOJTHO-
LEHHOW MPUKIaIHON nporpammbl. Torma pa3paboTyrk MoxeT oOpa-
TUTHCS K QYHKIMSAM IPYTUX OHMOIHOTEK, IMEIOIUXCS B COCTaBE CHUC-
TEMBI IPOTPAMMHUPOBaHUsA. B 3TOM cirydae HeT rapaHTuu, 9T0o (HyHK-
OH, BKIIIOYCHHBIC B COCTAaB IIaHHOﬁ CHUCTCMBI IIpOorpaMMHpPOBaHuA,
HO HE BXOZSIINE B CTAHAAPT s3bIKa POTPaMMHUPOBaHUsL, OyIyT AOC-
TYIHBI B JPYTO# CECTEMe MPOrpaMMHPOBAHHS, OCOOCHHO €CIIH OHa
OpPUEHTUPOBaHA Ha JIPYTYI0 apXUTEKTYPY LIENEBOM BBIYMCIUTEIBHOMN
cuctembl. Takas cuTyalus yxe OJmKe K TpeTbeMy BapHaHTy peaiu-
s3aiuu API.

Hampumep, te xxe dyakmum malloc, realloc n free B s3pike C
q)aKTI/IT-IeCKI/I HE BXOIAT B CTaHAAPT A3BIKA. Onu BXOIsAT B COCTaB
CTaHIapTHOHM OMONMMOTEKH, KOTOopas Jae-PakTo BXOAUT BO BCE CHUCTE-
MBI TIPOTPAaMMHUPOBAHMSI, TOCTPOCHHBIE Ha OoCHOBeE s3bika C. OOte-
MPUHATBIC CTAaHAAPThI CYMICCTBYIOT JII MHOIMX YaCTO HCIIOJIb3YyC-
MBIX (DyHKIMH s3b1ka. Ecnu ke B3sTh Oonee cnennguueckue QyHK-
WU, TakKhue KaK (YHKIUW TOPOXKIACHUS HOBBIX IMPOIECCOB, TO IS
Hux HE B C, HU B s3bIke Pascal He okakeTcs oOIEnpHHSITOTO CTaH-
napra.

5.4.2.3 Peanuzanuusa pyakuunii APl ¢ noMmombo
BHEIMIHUX OMOJIHUOTEK

Peanuzanmsa ¢ynxouit APl ¢ momompio BHEmHUX OHOIHOTEK
OCYIIECTBISICTCS IIOCPEJCTBOM IIPEIOCTABICHUS ITOJIH30BATEIIO
JaHHBIX (YHKIUH B Buie OMONMOTEKH TpOLEAYyp W (QYHKIHHA, cO3-
JaHHOW CTOPOHHUM pa3paboTunkoM [2]. Ilpuuem pa3paboTUYUKOM
TakoH OMOJMOTEKH MOXKET BBICTYNATh TOT K€ CaMblii IPOU3BOJH-
TEIb.

CucremMa mporpaMMHUpPOBAaHHS OTBETCTBEHHA TOJBKO 3a MOJ-
KJTFOYCHUE OOBEKTHOTO KOAa OMOIMOTEKH K Pe3yJbTUPYIOLIeH Tpo-
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rpamme. [Ipudem BHemmHSS OMOIMOTEKAa MOXKET OBITH M ITWHAMUYEC-
CKH 3arpykaeMoH, T.e. 3arpy>kaeMoil BO BpEMsl BBINOJHEHUS MPO-
IpaMMBI.

C Touku 3peHus dPGEKTUBHOCTH BBITOTHEHHS dTOT METOJT pea-
mm3anuu APl mMeeT camble HU3KHE PE3YJNIbTAThl, TOCKOIBKY BHEII-
Hs1s1 OnbnmoTeka odpamaercs kak K GpyHkuusM OC, Tak ¥ K QyHKIH-
ssMm RTL s3pika mporpammupoBanusa. TONbKO IPU OYEHb BBICOKOM
KadecTBe BHeITHeH OnOmoreku ee d(h(HEeKTHBHOCTh CTAHOBHUTCS CPaB-
HuUMOM ¢ 6ubmmorekoit RTL.

Ecmu roBopuTh 0 MEPEeHOCHMOCTH UCXOMHOTO KOMa, TO 3/IeCh
TpeOOBaHWE TOJIBKO OIHO — HCIIOJIb3yeMas BHEITHSIS OMOIHOTEeKa
JOJDKHA OBITH TOCTYITHA B JIFOOOM M3 apXUTEKTYp BBIYHCIHUTEIBHBIX
cHCTeM, Ha KOTOphIe OpPUEHTHPOBaHA NpUKJIagHas nporpamma. To-
I/1a yIaeTcsi TOCTUTHYTh MePEHOCUMOCTH. DTO BO3MOXKHO, €CIIH UC-
mosip3yemMasi OMONHOTEeKa YIOBIETBOPSET KAaKOMY-TO TPHHITOMY
CTaHAApTy, a CHUCTeMa NPOrPaMMHPOBAHHSA MOAJNEPKHUBAET 3TOT
CTaHIapT.

Hampumep, 6ubnmorekn, yaosierBopstontue cranaapty POSIX
(eM. m. 5.5.3), nocTynHBI B OOJBIIMHCTBE CHUCTEM IPOTPaMMHPOBa-
Hus 11 si3bika C, W eciiy PUKIIaiHas IpoTrpaMMa HCIIONb3YeT TOb-
KO OMOJMOTEKH 3TOTO CTaHAapTa, TO €€ MCXOMHBIN KOl OyIeT rmepe-
HocuMbIM. Ellle OJHUM NpHUMEpOM SIBISETCS LIMPOKO H3BECTHAS
oubnuoreka rpaduueckoro muTepdeiica XLib, momnepikuBaromas
cTargapt rpadudeckoit cpeapt X Window.

Jns  GonpmMHCTBA CHEIUPUICCKAX OHONHMOTEK OTHEITHHBIX
pa3paboTUYMKOB 3TO He Tak. Eciu monp3oBarens UCMOIb3yeT KaKylo-
TO OMONHMOTEKY, TO OHAa OPHWEHTHPOBAHA HAa OTPaHMYEHHBIH HAOOP
JIOCTYITHBIX apXUTEKTYpP LIeJIEBOM BBIYUCIUTENLHON cucTembl. [Ipu-
MepamM# MoryT ciykuth oubimorekn MFC (Microsoft Foundation
Classes) ¢pupmbr Microsoft u VCL (Visual Controls Library) ¢pupmst
Borland, xxectko opuenTHpOoBaHHEIE HA apxuTekTypy OC Tnma Win-
dows.

Tem He MeHee MHOTHE (QUPMBI-Pa3pabOTUUKHU ceHYac CTpeMsT-
s co3/aTh OMOIMOTEKH, KOTOPBIE OBl 00ecIIeYrBalId IEPEHOCUMOCTh
WCXOAHOTO KOJa MPUIOKESHUNA MEXIy Pa3IMIHBIMU apXUTEKTYpaMU
LIEE€BOM BEIUMCINTENLHOM cucTeMBI. [1oKa ellie Takue OMOIMOTEKN HE
MONMYYHIN IIMPOKOTO PaCIpPOCTPAHEHHsI, HO €CTh HECKOJIBKO MOIIbI-
TOK WX pealm3aIiii: HapuMmep, Kpocc-TiaTrgopMeHHas OMOIHoTeKa
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komroHeHT CLX (Component Library for Cross-platform, «ximke)
npousBoacTBa pupmbl Borland, opueHTHpOBaHHASI HA apXUTEKTYPY
OC tuna Linux u OC tana Windows.

B mennom pasutne ¢yukmmii npukiagaoro APl uxer B Hampas-
JICHHU IIONBITOK co3maHus OmOimorexk API, oOecrieunBaronux Iiv-
POKYIO IEPEHOCUMOCTh UCXOAHOTO Kofa. OHaKo, YUUTHIBAs KOPIO-
paTHBHBIE MHTEPECHI Pa3IUYHBIX MPOU3BOJUTENCH U CIOKUBIIYIOCS
CUTYaIlMi0 Ha PHIHKE CHCTEMHOTO IMPOrPaMMHOTO OOecTieueHUs, B
Omkaiiiee Bpemsl Bps JIM yIACTCS AOCTUYb 3HAYUTEIBHBIX YCIie-
XOB B 3TOM HampasjieHud. Pa3paboTka MIMPOKO MPUMEHUMOTO CTaH-
nmapra API moka emre ocTaeTcs AesIoM Oy IyIero.

IToaTomMy pa3paOOTUMKH CHCTEMHBIX MPOTPaMM BBIHYKICHBI
OCTaBaThCS B JIOBOJIBHO Y3KHMX paMKax OTpaHMUYEHHM CTaHJIApTHBIX
OMOHMOTEK SA3BIKOB MMPOTPaMMHUPOBAHUS.

Uro KkacaeTcsl MPUKJIAIHBIX MPOTpamMM, TO ropasfo OOJBIIYIO
MEPCIEKTUBY JUIsI HUX NPEJOCTaBISIIOT TE€XHOJIOTHH, CBSI3aHHBIE C
pa3paboTKamMu B paMKax apXUTEKTYPhl «KJIHEHT-CEPBEP» WU TPeX-
YPOBHEBOM apXWUTEKTYpbl CO3JIaHMs TMpUIOKeHH. B 3ToM Hampas-
nenuu Bexymue npoumsBoautenu OC, CYBJl u cucrem mporpammu-
pOBaHHUS CKOpee JOCTUTHYT COTJIAIICHHU, YeM B HAIPABJICHUU CTaH-
naptuzauu APIL.

OTMeTHM ellle OIMH O4YeHb BaKHBI MOMEHT: JKeJIaTeJbHO, YTO-
Ob1 mHTep(eiic MPUKIAAHOTO MPOrpPaMMHUPOBAHHS HE 3aBUCEN OT
CHUCTEMBI TIporpaMMupoBaHusd. KoHeuHO, MMENUCh MepCcOHAIbHBIC
KOMITBIOTEPHI, Y KOTOPBIX 0a30BOH CHCTEMOW IMPOTpaMMHUPOBAHH
BBICTYIIAJI HHTEPIPETATOP C si3blka Basic, HO 3TO CKOpee HCKIoYe-
Hue. O0baHO 6a3oBbie QyHKIMH APl He 3aBHCAT OT CHCTEMBI IIPO-
TPaMMHPOBAHUS M MOTYT HCIIONIB30BAThCS W3 JIIOOOW CHCTEMBI IPO-
TpaMMHUPOBaHU, XOTS U C IPUMEHEHHUEM COOTBETCTBYIOIIUX MPABUI
MOCTPOEHHUS BBI3BIBAIOIIMX TOCIeAoBaTenabHOCTE. B TO e Bpems B
psize ciydaeB CHCTEMa MPOrpaMMHUPOBAHHS MOXET caMa TeHephpo-
BaTh oOpamenus kK pynkuusm API. Hanpumep, Mbl MOXeM Hamucatb
B IIpOrpaMMe BBI30B (D)YHKLIMH 110 3ampocy 256 OailT namsaTu

unsigned char * ptr = malloc (256).

Cucrema nporpaMmmupoBanus si3eika C CreHepupyeT ey Mo-
CIIeI0BAaTEeILHOCTh OOpameHuid. M3 Koja MOJIb30BaTENIbCKOW TIPO-
rpaMMbl OyA€T OCYILECTBJIEH BBI30B OHMOJIMOTEYHOW (QYyHKIHMH
malloc, xox xotopoit pacmonoxern B RTL s3wpika C. bubmmoreka
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BPEMEHH BBIIIONIHEHHS B JAaHHOM CiIydae peaausyeT BbeI3oB malloc
yKe Kak BbI30B cucteMHol ¢pynkimu API HeapAlloc

LPVOID HeapAlloc(

HANDLE hHeap, // ykaszsaresb Ha OJIOK

DWORD dwFlags, // cBoricTBa OJjoka

DWORD dwBytes // pasMmep 6J0Ka

ITapamerpsl BblAEISIEMOrO 0JIOKAa MAMATH B TAaKOM CiIydae 3a-
JAIOTCSI CHUCTEMON NpPOTrpaMMHUPOBAHUSA, M TMOJIB30BATENb JIUIICH
BO3MOKHOCTH 3aJ1aBaTh UX HanpsMyto. C Ipyroil CTOPOHBI, €CIIH 3TO
HEOoOXOJMMO, BO3MOXHO Hcronb3oBaHue (yHkiuii APl npsvo B
TEKCTE MIPOTPAMMBI.

unsigned char * ptr = (LPVOID) HeapAlloc(
GetProcessHeap (). 0. 256).

B sToM ciydae mporpaMMHpOBaHUE BBI30Ba HEMHOTO YCIIOXKHSI-
eTcs, HO TOJIyyaeMblii KOHEUHBIH pe3ynbTaT OyneT, Kak HpaBHiIo,
KOpOdYe M, YTO caMoe BakHOe, Oyjaer paborars 3¢ ¢dexruBuee. Cie-
IyeT OTMETUTh, YTO JAaleKo He Bce Bo3MoxHocTH APl moctymHbi
gyepe3 oOpamieHusl K QyHKIMAM CHCTEMbI IporpaMmuposanusi. He-
rmocpeicTBeHHOe oOpamienne K GpyHKnusM API mo3Bosser moip30Ba-
Temo o0pamarsCsl K CHCTEMHBIM pecypcaM Ooisiee 3(h(eKTHBHBIM
cnocoboMm. Oxnako 3To TpeOyeT 3HaHus pyHkuuid API, konnuecTBoO
KOTOPBIX HEPEIKO JOCTUIaeT HECKOJIBKUX COTEH.

Kak mpasmno, APl He cranmaptuzupoBaHbl. B KakaoM KOH-
KpeTHOM cityyae HaOop BbI30BOB API onpenensiercs, nmpexae Bcero,
apxutektypoit OC u ee Ha3HaueHUEeM. B To xe Bpemsi MpUHUMAIOTCS
TTOTBITKH CTAaHAAPTU3HPOBATH HEKOTOPHIH 0a30BEIi HAOOp (PyHKITHIA,
MOCKOJIBKY 3TO CYLIECTBEHHO OOJIEr4aeT MepeHOC NPHIIOKEHUH H3
onHoit OC B apyryro. Takum npuMepoM MOXKET CIYKUTb W3BECTHBIN
U, TOXaly¥l, caMblii paclpoCTpaHEHHbIM CcTaHAapT — CTaHAApT
POSIX. B arom cranmaprte nepeducieH 60ib1oi Habop QyHKIuA,
WX MapaMeTpoB M BO3BpamlacMbIX 3HaueHWd. CTaHAapTH3UPOBAH-
HBIMH, cortacHo POSIX, sBisroTcs He Toabko obparmenws Kk API, HoO
U (QaiijoBas cucTeMa, OpraHu3alysl JOCTYIa K BHEUTHUM YCTPOUCT-
BaM, Ha0Op CUCTEMHBIX KOMaHJ (KOMaH] yIpaBICHHs MPOLECCaMu).
Hcnonp3oBanne B NPUIOKEHUSX O3TOr0 CTaHAApPTa IIO3BOJSIET B
JaIbHENIIEM JIETKO IIEPEeHOCUTh Takue nporpammsl u3 ogHoit OC B
JPYTYIO IyTeM MpOoCTeHIIel NepeKOMIIIIAIIUN HCXOTHOTO TEKCTA.
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YacTHbIM cilydyaeM MONBITKM cTaHaaptuzanuu APl saBisercs
BHYTPCHHUI KOPIIOPATUBHBIA CTaHAApPT KoMmaHuu Microsoft, u3-
BecTHBIM kak WInAPI. OH BxirodaeT B ceOs CleAyIONIe peanu3a-
mun: Winl6, Win32s, Win32, WinCE. C Touku 3penuss WinAPI,
KOTOPBIM B CUITY psa HICOJOTHYECKUX NMPUYHH SBISETCS 00s3aTeNhb-
HBIM TpauIeckuM «OKOHHBIM» HHTEp(delicoM moib3oBareis, 0a3o-
BOM 3amaueil BeicTynaeT okHO. Takum obpasom, WinAPI uznauansHO
OpHEHTHPOBaH Ha paboTy B rpaduueckoit cpene. OmHako 6a30BBIC
TIOHSTHUS JOTOJHEHBI TPATUIIMOHHBIMA (DYHKITMSMHU, B TOM YHUCIIEC
YaCTUYHO nonaepkuBaercsa crangapt POSIX.

5.4.3 IlnatdopmenHo-He3aBucUMBIii uHTEepPeiic POSIX

[InaTdopmeHHO-HE3aBUCUMBIN CUCTEMHBIN WHTEpdec s KoM-
nbrotepHoro okpyxenns POSIX (Portable Operating System Interface
for Computer Environments) — 310 crangapt IEEE'", omucriBaroruit
cucTeMHbIe HHTEpGercs! s oTKphIThIX OC, B TOM 4Hcie 000JI0YKY,
YTHIUTE 1 uHCTpyMeHTapun [16]. Tlommmo 3toro, cormacao POSIX,
CTaH/IapTU3UPOBAHHBIME SBIISIOTCS 3aJayll oOecreyeHus: 0e30MacHo-
CTH, 33/1aul PEAbHOIO BPEMEHH, NPOLECCHl aAMUHUCTPUPOBAHUS, Ce-
TeBble (YHKIMH B 00paboTka Tpam3akmmid. CTaHmapT Oa3mpyercsl Ha
UNIX-cucremax, HO JomyckaeT peammzaiuio U B apyrux OC. POSIX
BO3HUK KaK IIOIBITKA BCEMUPHO U3BeCTHOW opranuszauuu IEEE npomna-
TaHAMPOBATh TNepeHocuMocTh mpmnokeHnd B UNIX-cpemax mytem
pa3paboTKu abCTPaKTHOTO, IUIATGOPMEHHO-HE3aBHCHMOTO CTaHIapTa.
Opnako POSIX ne orpannumBaercs Tonbko UNIX-cuctemamu; cyie-
CTBYIOT Pa3IM4HbIC PEATM3aLMy 3TOTO CTaHAapTa B CUCTEMaX, KOTOPbIE
COOTBETCTBYIOT TpPEOOBaHMSAM, MpPEIbsBIsIeMbIM cTaHaapToM IEEE
Standard 1003.1-1990 (POSIX.1). Hapumep, uzBectHast OC peansHO-
ro BpeMeHd QNX cOOTBETCTBYeT clieLM(UKAIUsIM 3TOTO CTaHIapTa,
qT0 O0JIlerdaer TepeHOC NPWIOKEHWH B ATy cucreMy, HO UNIX-
CHCTEMOM He SBIISIETCS] HU B KaKOM BUJIE, MO0 ee apXUTEKTypa HCIIOIb-
3yeT aOCOJIIOTHO MHBIE IPHHLIMIIEL.

OTOT CcTaHAapT MOAPOOHO OIMCHIBAET CHCTEMY BUPTYAIbHOU
mamata VMS (Virtual Memory System,), MHOro3agaqnocts MPE

' IEEE (Institute of Electrical and Electronics Engineers) — unctutyT
WHXEHEPOB I10 3JIEKTPOTEXHUKE U PaAUOICKTPOHUKE.
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(MultiProcess Executing) um TEXHOJOTHIO IepeHOCA OMEPAMOHHBIX

cucreM CTOS

(An Operating System produced Convergent

Technology ...). Takum oOpa3om, Ha camom nene POSIX npencras-

nsieT co0ol  MHOXKECTBO CTaHJApTOB,

POSIX.12. B Ta6m. 5.1 npuBeieHbl OCHOBHBIC HANPABJICHUS, OIMCHI-
BacMbIe JaHHBIMHU cTaHAapramu. ClieyeT Takke 0C000 OTMETHUTh,
yto B POSIX. 1 mpenmonaraercs si3pik C B KauecTBE OCHOBHOTO
SI3BIKA OTIMCAHUS CUCTEMHBIX PyHKImT API.

Tabmuma 5.1 — CemeiictBo crangaptoB POSIX

Crannmapt | Cranpapt Kpartkoe onncanune
ISO

POSIX.0 Her BBenenue B cTaHapT OTKPBITHIX cucTeM. JlaHHBIH
JIOKyMEHT He ABJIAETCS CTAaHAaPTOM B YHCTOM BHE,
a TpencTaBisieT co00il peKOMEHOaluN U KpaTKUil
0030p TEXHOJIOTH

POSIX.1 Ja Cucremusiii API (s361x C)

POSIX.2 Her 006004k 1 yrunutsl, ogobpennsie IEEE

POSIX.3 Her TectupoBaHue 1 BepubUKaIHS

POSIX .4 Her 3aJauy peaabHOro BPEMEHU U HUTH

POSIX.5 Ja Hcnone3zoBanue s3pika ADA NpUMEHHTENBHO K
cranaapty POSIX.1

POSIX.6 Her CucrteMHas 6€300aCHOCTh

POSIX.7 Her AJMUHHCTPUPOBAHUE CUCTEMBI

POSIX.8 Her Cern
«IIpo3pauHblit» 1ocTyn K (aitnam
AOCTpaKkTHBIE CeTeBEIC HHTEP(EUCHI, HE
3aBHCAMNE OT (DPU3MUECKUX INPOTOKOIOB BBHI30BA
ynanenHsix mpouexyp RPC (Remote Procedure
Calls)

POSIX.9 Ha Hcnons3oBanue SI3bIKA FORTRAN
MPUMEHUTENBHO K cranaapTy POSIX.1

POSIX.10 | Her Super-computing Application Environment Profile
(AEP)

POSIX.11 | Her O6paboTka Tpan3zakuuii AEP

POSIX.12 | Her I'paduueckuit uaTepdeiic momszosarens GUI

nMmeHyemMbix POSIX.I —
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Takum o00pazoM, TpoOrpaMMbl, HAIHCaHHBIC C COOJIIOACHHEM
JaHHBIX CTaHAApTOB, OyIyT OJMHAKOBO BBIMOJHATHCA Ha BCeEX
POSIX-coBMecTuMBIX cuctemax. OAHAKO CTaHIAApT B HEKOTOPBIX
Clly4yasiX HOCHUT JIMIIb PEKOMEHAATeNbHbIN XapakTep. YacTs cranaap-
TOB OINHCaHa OYEHb CTPOTO, TOTJa KaK Apyras 4acTh TOJBKO IMOBEPX-
HOCTHO PacKpbIBa€T OCHOBHBIE TPEOOBaHUS.

Hepenko mnporpammubie cuctembl 3asBisitorca kKak POSIX-
COBMECTHMBIE, XOTS TAKOBBIMU HX Ha3BaTh HEJb3sl. [[pHUMHbI KpOIOT-
cs B QopMmanmbHOCTH Toaxona K peammzaunu POSIX-unrepdeiica B
pasmnunbix OC. K coxanenuro, JOCTaTOYHO YacTo C LENbIO yBeIU4e-
HUS IPOU3BOJAUTENIEHOCTH TOM MIJIM MHOH MOJICHUCTEMBI JIMOO U3 CO00-
pakeHHH BBEICHUS (PUPMEHHBIX TEXHOJOTHH, KOTOPBIC OTPAHUYUBAIOT
WCIIONIb30BaHNE TMPWIIOKEHUSI COOTBETCTBYIOIIEH ONepallMoHHON cpe-
JOH, TIpY POTrPaMMHUPOBAHUH UCIIONIB3YIOTCA Apyrue (yHKUUH, HE
oTBeyaromue ctanaapty POSIX.

Peamuzannn POSIX API Ha ypoBHE omepaniMOHHON CHCTEMBI
pasnmuunbl. Eciu UNIX-cucteMsl B cBoeM aOCOIIOTHOM OOJIBIIMHCT-
BE W3HAYAIBHO COOTBeTCTBYIOT crermudukanusm IEEE Standard
1003.1-1990, To WinAPI ne ssusercs POSIX-coBmectumbiM. OnHa-
KO JUIsl HOAJEPKKU JTaHHOT'O CTAaHJapTa B ONEPaLllMOHHON cucteme MS
Windows NT BBeneH crieruanbHbI MOIyTs moaaepkku POSIX API,
paboTaromuii Ha ypOoBHE NMPUBHIIETHI TOIB30BATEIBCKUX TPOLIECCOB.
JaHHbI MOxyb oOecrieunBaeT KOHBEPTALMIO U Miepeiady BBI30BOB M3
TI0JT30BATENILCKON MPOTPaMMBI K SIAPY CHCTEMBI M 00paTHO, padoTast ¢
simpoM depe3 Win APL. Ilpoure mpmiioskeHus, CO3IaHHBIC C HCIIONb-
3oBanueM WinAPI, moryr mnepemaBatb wuHpopmamuio POSIX-
NPWIOKECHUSIM —4Yepe3 CTAaHIapTHhIE MEXaHW3Mbl MOTOKOB BBO-
nma/BeiBoza (stdin, stdout).

Bonpocbl Ansi camonpoBepKu

1. IepeyrcauTe U MOSICHUTE OCHOBHBIC IPUHITUIIBI TOCTPOCHUS
OC.

2. Pacckaxute 0 KoHUEnuuu noctpoeHus: mukposaepuonn OC.
Kaxwne ocHOBHBIE GYHKITUN JOHKHO BEITIONHATE MUKposiapo OC?

3. Pacckaxwure o koHueniuu noctpoearss OC ¢ MOHOJUTHBIM
SITTPOM.
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4. Kakune 3amaud BO3JararTcsS Ha HHTEpdeEHC NPHUKIATHOTO
nporpammupoBanus (API)?

5. Kakumu mMoryT ObITh BapuaHThl peanuzanun API? B uem ux
JOCTOMHCTBA U HEOCTaTKH !

6. Yro Takoe OMOIMOTEKAa BPEMEHH BBITOITHEHNUS ?

7. Uro takoe POSIX? Kakumu mpeumylnecTBaMy 00JIamatoT
MPOTrpaMMBbl, CO3AaHHBIC C HCIOJIb30BAHHEM TOJIBKO CTAaHIAPTHBIX
dbyuxnmid, mpexycMorpeHHbx POSIX?
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Yactb 2. PEAJIbHBIE ONEPALWOHHbIE CUCTEMbI
6. ONEPALUUOHHBIE CUCTEMbI ®UPMbl MICROSOFT
6.1 OnepaumoHHasa cuctema MS DOS
6.1.1 HUcropuss OC MS DOS

Onepaunonnas cucrema MS DOS (Microsoft Disk Operation
System) — oaHo3agauHasi, OJHONPOLECCOPHAS, OJHONOJIb30Ba-
TeJbCKasl CHCTeMa 115 yInpaBJjeHus: 16-pa3psiiHbIM IepcoOHAIb-
HbIM MuKpokomnbsioTepom IBM PC. IlepBoii paspabotkoit MS
DOS MOXHO cuMTaTh ONEPALMOHHYIO CHUCTEMY I MEPCOHATBHBIX
OBM, cozmannyto ¢upmoii Seattle Computer Products B 1980 1. B
koHte 1980 r. cucrema, nmepBoHavyansHO Ha3BanHas QDOS, O6pl1a MO-
mudunmpoBana u nepenmeroBana B 86-DOS. [IpaBo Ha ucnoip3oBa-
HUE oleparmoHHon cuctemMsl 86-DOS 0p110 kKymuieno Kopmoparueit
Microsoft, 3akirounBiieii KoHTpakT ¢ Gupmoii IBM n o0si3aBeiics
paspabotars JC 11 HOBOM MOJENH MEPCOHANBHBIX KOMIIBIOTEPOB,
BhEITycKkaeMbix (upmoii. Korna HoBeli kommbioTep IBM PC mipno6-
pen mupokyio momyispHocTh (1981 r.), ero omepalMoHHas cucTemMa
npeAcTaBIsIa co0oi MOAM(UIMPOBAHHYIO BEPCHIO CHUCTEMBI 86-
DOS, nazpannyrwo PC DOS, Bepcus 1.0.

Bcekope mocie Bemycka IBM PC Ha pBIHKE CTany MOSIBISITHCS
MePCOHANIbHBIC KOMITBIOTEPHI, «cXxoxue ¢ PCy». OnepanmoHHas cuc-
TeMa 3THUX KOMIIBIOTEPOB, MPeJOCTaBlIeHHas! Kopropauuelr Microsoft
B pacnopsbkeHue (pUpM, MIPON3BOAUBIINX TaKHe MAIIHHbI, IPEICTaB-
Jisi1a co0OM TOUHYIO Koo omeparnonHoi cuctemsl PC DOS u mo-
myumna HazBanue MS DOS Bepcust 1.0. EnuHcTBEHHOE cepbe3HOe
pasyindne 3TUX CHCTEM COCTOSJIO B yPOBHE CUCTEMBI», YTO 03HAYAIIO
HE00XOIMMOCTh MproOpeTeHus coocTBeHHON OC A1 KaXkKIoW Maru-
HBl mpu ucnonszoBanuu OC MS DOS. OtnuuutenbHble 0COOCHHO-
CTH KaXIOW CHUCTEMBI MOT BBIIBUTH TOJIBKO CHUCTEMHBIH NpOrpam-
MHCT, B 9bM 00S3aHHOCTH BXOJMJIa paboTa MO «IIOATOHKE) OTIepally-
OHHOM CHCTEMBI K KOHKpeTHoM MamuHe. Ilomp3oBarens, paboraro-
IMHA Ha Pa3HBIX MallWHaX, HE OLIyIIa]l HUKAKOH pa3HHULBI MEXIY
HUMH.
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C MoMmeHTa BhIycka omnepanuoHHbie cuctemMsl PC DOS u MS
DOS coBepmieHCTBOBATNCH MAPAIIIEIHHO U aHAIOTHYHEIM 00pa3oMm.
B 1982 rony nosiBunuch eepcuu 1.1. I'maBHBIM NPEUMYILECTBOM HO-
BOM BepcuM ObLTa BO3MOXKHOCTH HCIIOJIB30BAHUS JBYXCTOPOHHHUX
mucket (Bepcus 1.0 mo3Boisia paboTaTh TOIBKO ¢ OJTHOCTOPOHHUMHU
IMCKETaMM), a TaKKe€ BO3MOXHOCTH TEPECHUIKH MPUHTEPOBCKOTO
BEIBOJIa Ha Apyrue ycrpoictBa. B 1983 romy Obutn paspaboTaHbl
gepcuu 2.0. Tlo cpaBHEHHIO C MPEABIAYLUIMMUA OHHU JIaBaJId BO3MOXK-
HOCTb WCIIOJIB30BaTh JKECTKUM AWCK, 00eCHeunBaiy YCIOKHEHHBIN
MepapXUyYecKHil KaTajor MUCKa, BKIFOYAIH BCTPOSHHBIE YCTPOICTBa
JUTSI TUCKET M cucTteMy yrpasienus daitmamu. MS DOS gepcuu 3.0,
BBINMyIIEHHOH B 1984 r., mpefocTaBisiia ylIydllleHHBIH BapHaHT 00-
CITy’)KUBAaHHSI JKECTKOTO JAUCKA M IOJCOCAMHEHHBIX K KOMIBIOTEPY
MUKpOKoMITEIOTepoB. [locnenyromme Bepcun, BKIrOYas Bepcuto 3.3,
nosiBUBLIyIOoCS B 1987 r., pa3BUBaJINCh B TOM K€ HallpaBlIeHUH. MS
DOS gepcuu 5.0 npenocrapisiia BO3MOXHOCTh HCIOJIB30BAHUSA Ta-
MSTH, pacroiioxenHoi Boire 1M6. B MS DOS gepcuu 6.0 Obinm pac-
IIAPEHBl BO3MOXKHOCTH HCIIONIB30BAaHMS TaMATH, PACIIOIIOKEHHON
Beime 1MO, n1o0aBieHbl YTHIINTA ONTUMH3ALUHA HCIIOJIL30BaHUS T1a-
Mt Memmaker u cpefcTBo yBenmudeHus 3pGEKTHBHOTO JHCKOBOTO
npoctpancTBa DoubleSpace. B KOMIIIEKT MOCTaBKH BKJIIOUEHBI YTH-
JIMTHI IPOBEPKU U ONTUMH3AINHN JKkecTKOro nucka ScanDisk u Defrag.

6.1.2 OcHoBHEBIe yacTu MS DOS

OCHOBHBIMH HacTsIMH OIlepaliioHHOM cucteMsl MS DOS sBns-
roTes [1]:

BIOS (Base Input Output System Data Area) — 6a3oBasi cucre-
Ma BBOJa-BBIBOJIA, NPEJCTaBIAONIas co0oil 0a30BbI HAaOOp CTaH-
JApTHO MPUCYTCTBYIOMIMX B CUCTEME APaiiBepOB, KOTOPHIE HAXO/ST-
csa B [I3Y (mocTossHHOM 3amoMuHAOMeEM yctpoiicte). BIOS sBos-
ercss Tonmbko dacTteio [I3Y. lpaiiBep — 3TO mporpamma, KoTopas
oOecrieunBaeT 00CIYKMBaHUE OMPEAETCHHBIX YCTPOWCTB, OCYIIECT-
BISIIOIINX yIpaBieHne u ooMeH uHpopmanueid. BIOS, ¢ ogHO# cTo-
POHBI, SBIISIETCS BHEITHUM KOMIIOHEHTOM it MS DOS, Ho ¢ apyroit
CTOpOHBI, onepanuonHas cucreMa MS DOS 6e3 Hero He paboTtaer.
Hekoropsle onepanroHHbie cucTeMbl 0TKa3biBaoTCs ot BIOS, Torna
SIIPO OTIEPAIIMOHHOW CHCTEMBI paboTaeT ¢ ammapaTHBIM oOecrede-
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HHEM («OKeie30M») HampsMyto. TakuM o0pa3oMm opranm3oBaHa pabdo-
Ta onepanuoHHbiXx cuctem OS/2, UNIX, Windows NT;

3arpy3yMK omnepanuoHHoi cucrembl (BootRecord) — 310
O4YeHb KOPOTKas MpOTpamMma, HaXOSIIasACcs B IIEPBOM CEKTOPE TUCKa
¢ omepanuoHHO# cuctemoir MS DOS'. ®ymkuust mauHO# mpo-
IpaMMBbI 3aKJIF0YAETCsl B CYUUTHIBAHUU B MaMSATh JIBYX MOJIYJIEH ore-
pauuonHoi cuctemsl [0.SYS u MSDOS.SYS, kotopsle u 3aBepia-
10T Tiportece 3arpy3ku simpa MS DOS. XKectkmii auck (BUHYECTEp)
MOJeT OBITh Pa30UT Ha HECKOJBKO JIOTHYECKHX TUCKOB (pa3ziesios),
B CBSI3M C 3TUM B 3arpy3ydKe OINEPalMOHHON CHCTEMBI BBIIEISIOTCS
JIBE YaCTH: TIepBas 4acTh 3arpy3drka HaXOJWUTCS B TIEPBOM CEKTOpE
KECTKOTO JIMCKa W MpeJHa3HavYaeTcs s BRIOOpa pasjena )KeCcTKOTO
JIMCKa, C KOTOPOTO ClieAyeT MPOMOJDKUTE 3arpy3Ky; BTOpas — HaXo-
IUTCA B TIEPBOM CEKTOpPE BBHIOPAHHOTO pasjelia W MpeaHa3HaYaeTcs
JUTSI CYUTBIBAHUS B MaMsITh MoayJieit DOS u mepegaun um ympase-
HUS;

sapo OC BKIIIOYAET CIIEYIOIINEe OCHOBHBIE KOMIIOHEHTBI:

10.SYS - cucreMy BBOJa/BBEIBO/IA NJIST YCTPOKHCTB, KOTOPHIE HE
npexycMmoTpens! B BIOS;

MSDOS.SYS — o0paboTynk mpepblBaHWH, peanu3yrIni oc-
HOBHBIC BRICOKOYpOBHEBEIE (yHKIIME MS DOS;

KOMAaH/JHBbIi Tpoueccop (MHTEPNPETATOP KOMAaHA) — IMpO-
rpamMma, KoTopas oOpabaThIBaeT KOMaHAbBI, BBOIUMBIE MOJIb30BATE-
nem. KomaHzpl nensTcs Ha BHYTpEeHHHE W BHeEUIHHWE. BHyTpeHHHe
KOMaH/Ibl KOMaHTHBIN MPOIECCOP BBIMOJHSAET CaM, a JUIS BBITIOJTHE-
HUS BHEITHMX KOMaH] MIIET Ha JUCKE MPOrpaMMy C COOTBETCTBYIO-
M UMEHEM U IIpu 00HApYKEHUU 3arpy’kaeT B IMaMATh U IiepeacT
eit ynpasnenue. Ilo okoHWaHwWH pabOTHI TPOTPAMMBI KOMAaHIHBIH
MpoIeCCOp yAauseT IporpaMMy M3 MaMsATH U BBIBOAUT COOOIEHUE O
TOTOBHOCTH K BBINIOJHEHHIO TMOCHERYOIMX KoMmaHAa. KomaHmHbii
mporieccop Haxoautes B auckoBoM ¢aiine COMMAND.COM;

yTuJauThl (BHemnue komanasl MS DOS) — cnenmanbHbIE
MPOTrpaMMBbl, KOTOPBIE SIBJISIFOTCSl YACThIO ONEPALIMOHHON CHCTEMBI U
BEITIONHSFOT HEKUH CTaHAAPTHBIN HaOOp KOMaH, Harmpumep Gopma-

"' B gacrosmee BpeMs K MEPCOHATBHOMY KOMIBIOTEPY MOXKET OBIThH MO/~
KJIIFOYEHO 10 2-X HAKOIUTENEH HAa THOKUX IOUCKax W 10 4-X HaKOIUTEIEH Ha
JKECTKHUX JTUCKAaX.
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THPOBAHHUE U MPOBEPKY MHUCKOB, OTOOpakeHHEe WHPOPMAIIUU O JOC-
TYIIHOU IMaMSITH U Ap.;

¢aiinpl kondurypauuu — sto daitnet CONFIG.SYS, AUTO-
EXEC.BAT, B KOTOPBIX BBITONHICTCS MPOIIECC 3aTPYy3KH M MHUITHA-
TU3aUNd KOHKPETHOM KOH(UTypaluyd CUCTEMBbI, HACTPOCHHBIH Ha
orpeielcHHYI0 pabouyro oocranoBky. B ¢daiine CONFIG.SYS mo-
JKET COACPIKAThCS BBI3OB JIOMOJHUTEIBHBIX IPAHBEPOB.

6.1.3 IlocaenoBareibHocTh 3arpy3ku MS DOS

Haganpnast 3arpy3ka MS DOS BBITONHICTCS aBTOMAaTHYECKH B
cremyrommx ciuydasx [1]:

- IIpH BKJIIOUEHHH DIICKTPONUTAHUS KOMIIBIOTEPA;

- TIpW HaXaTHH Ha KIaBUIIy «Reset» Ha Kopiryce KOMIbIoTepa
(Takast KaBHWIIa €CTh HE Y BCEX MOJEJICH KOMITLIOTEPOB);

- mpu omHoBpeMeHHOM Haxatmu knaBumn Ctrl-Alt-Del Ha kna-
BHATYpE.

[Ipn BEImMONMHEHWH HadanbHOW 3arpy3kum MS DOS paGoraroT
nporpaMMsbl MpoBepku obopynoanust POST, Haxoxpsmmecss B 1o-
CTOSIHHOW TaMsTH KoMIibtorepa. [Ipu oOHapyxkeHnn ommoOOK Ha JK-
paH BBIBOIUTCS KOZ OMMOKK. CaMbIM JUIUTENBHBIM 3TAalloM MPOBEp-
KU 000PYAOBaHHUS SBISIETCS TPOBEPKA ONEPATHBHON MaMSITH.

[Tocne oxoH4yaHusi pabOTHI MPOrpaMM TECTHPOBAHHS 00OPYHO-
BaHUS 3aIlyCcKaeTcs MporpamMma HadalbHOU 3arpy3ku BootRecord.
Omna meITaeTcs MPOYECTh C AUCKA MPOrpaMMy 3arpy3urka Orepariu-
oHHOH cuctemsl. Ilocne Toro kak ¢ AMCKa, ¢ KOTOPOTO 3arpyskaercs
olepaloHHasl CHCTEeMa, NpOYMTaHa MPOrpaMMa-3arpy3duK, Mpo-
rpamma BootRecord cauThIBaeT B MaMsATh KOMIBIOTEPA MOIYJIH OTle-
pammonHoi cuctembl (mit MS DOS - daitmer 10.SYS u
MSDOS.SYS) u nepenaer uMm ympasienue. Jlanee ¢ TOro »xe aAucka
gutaetcs ¢ain konpurypamuun cucreMbl CONFIG.SYS u B coot-
BETCTBUU C YKa3aHHSIMH, COJIEPKALIMMUCS B 3TOM (aiie, 3arpyxKa-
I0TCSl IpaliBepbl YCTPONCTB M yCTAHABIMBAIOTCS MapameTphl onepa-
nmonHo# cuctemsl. Ecim daitn CONFIG.SYS otcyTcrByer, Bece mna-
paMeTpsl yCTaHaBIUBAIOTCS o yMomdanuto. [locme aToro ¢ mucka, ¢
koToporo 3arpyxaercs OC, untaeTcs KOMaHIHEIN mpotieccop (daiin
COMMAND.COM) u emy mnepemaercs yrpaeienue. KoMaHmHBIN
mporteccop BeImonHsAeT KoMaHmub (daiin AUTO-EXEC.BAT, eciau
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3TOT (ailn uMeeTcsi B KOPHEBOM KaTajlore JUCKa, C KOTOPOTO 3arpy-
xaerca OC. B ¢aitne AUTOEXEC.BAT yka3bIBalOT KOMaHABI U
MIpOrpaMMBl, BBIIOJHSEMBIE NTPH KaXKAOM 3alycke KoMmbroTtepa. Ha-
IprMep, B HEM MOXHO YKa3aTh 3aIlyCK IPOrpaMMbl, 00ecrednBaro-
mel BBOJ pycckux OykB ¢ kiaBuatypel. Ecmu  daiin
AUTOEXEC.BAT He HaiiieH B KOPHEBOM KaTaJlore TUCKa, C KOTO-
poro 3arpyxaerca OC, To MS DOS 3anpammuBaer y nojb30BaTems
TeKymrylo gatry ®u  Bpems. Ilocme  BemomHeHus  (aiina
AUTOEXEC.BAT mporiecc 3arpy3Kd ONEpalOHHON CHCTEMBI 3a-
kaHuuBaetrca 1 MS DOS BpigaeT npuriamieHue.

6.1.4 ®aiin xondpurypamuu MSDOS CONFIG.SYS

BIOS sBnseTcss o0melt 1 HEM3MEHIEMOUW YacThIO OIEPAIOH-
HOl cuctembl. M3menenne BIOS — HeTpuBmanpHas 3amada, TECHO
CBsI3aHHAsl ¢ OCOOCHHOCTSIMH anmapaTypbl KOHKPETHON MOAEH Tep-
COHAITLHOTO KoMmmbioTepa. Pacmmupenne BIOS ¢ momomsio J0moTHH-
tenpHOro Moaysist MS DOS, KOoTOpbIif CpaBHUTEIBHO JIETKO MOAU(DU-
oupyeTcss ¢ ydetoM TpeOOBaHMH MONB30BATeNsl, MPHUIAET THOKOCTDH
orneparoHHo# cucreme. C MOMOIIBIO MEXaHU3Ma MPEPHIBAHUN MOXK-
HO «IEPEKPhIBaTh» BbI30B (yHKIMI BIOS M MOMOMHATH JTONOIHH-
TEJBHBIMU MOANPOTpaMMaMH, 00CITYXKHBAIOIIUMU HOBBIC BHEIIHHUE
ycTpoiictBa. HeoOXoOMMOCTh MHOIOKIIOYEHUS HOBBIX IpaiBEpOB
BHEIIHUX YCTPOMCTB, a TaKXke M3MEHeHHe Apyrux napamerpos OC
ykasbiBatorcs B (aiine konpurypaunn CONFIG.SYS.

Komanap! KOHGHUTYypHpOBaHUS MOTYT YKa3bIBATh:

1) nmomosHUTENBbHBIE ApaiBepbl, KOTOPbE HEOOXOAMMO IOJ-
kmounth kK MS DOS (DEVICE=HIMEM.SYS);

2) pexxuM pearupoBaHus Ha HaxxaTue knaBui Ctrl-Break (Ctrl-
C) (BREAK=0ON);

3) xonmm4ecTBO (ailyIoB, KOTOPHIE MOTYT OBITH OTKPBITHI OIHO-
BpemenHo (FILES=200);

4) xonmuecTBO OydepoB mis oOMeHa wHpOpMANUEH C TUCKO-
BbeIM HakonuTeneMm (BUFFERS=5);

5) ums ¢aitna, KOTOpBI OyJeT UrpaTh POJIb HECTAHAAPTHOTO
KOMaH/HOTO mporeccopa BMECTO COMMAND.COM
(SHELL=4DOS.COM).
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6.1.5 Padora unrepnperaropa komang COMMAND.COM

B otnuuune ot sapa ¢aiin ¢ KOMaHIHBIM MPOLIECCOPOM MOKET
3aHMMaTh Ha CHCTEMHOM JWCKe JII000€ MECTO M BOCIPHHUMATHCS
Kak oO0brHas mporpamma. OcHOBHBIC (PYHKIMM KOMaHIHOTO MpO-
Leccopa 3aKJII0YaloTCs B CIAEAYIOIIEM:

- TpueM # pa3doop KOMaH/, MOIYyYEHHBIX C KJIABUATYPHI WU U3
KOMaHTHOTO (aiina;

- UCIOJHEHWE BCTPOEHHBIX KoMmaua MS DOS, maxomsmmxcs
BHYTpH ¢aitna COMMAND.COM;

- 3arpy3ka W HCIIOJIHEHHE BHEMHUX mporpamMM MS DOS wm
MPUKJIATHBIX TIPOTPaAMM;

- ucnonHenue ¢aiina aprozamycka AUTOEXEC.BAT.

Korma B xauectBe komannel MS DOS xomMaHAHBIN mpolieccop
BcTpedaeT uMs (aiia, He coBmajamIlee ¢ UMEHAMH BCTPOCHHBIX
KOMaHJI, TPOM3BOIUTCS aHAJIM3 TUMA 3TOro (Qaiina, yKka3aHHOTO B
katanore. @aitnel TumoB COM u EXE cuuTatorcs 3arpy304HbIMHU U
00pabaThIBAlOTCS COOTBETCTBYIOIMM 00pa3om, a daiin BAT tpak-
TyeTCsl KaK KOMaHIHBIH.

Korma B kauectBe komannel MS DOS ucnonezyercs ums Ko-
MaHJHOTO (aiiyia, KOMAaHAHBIH MPOLECCOP MOCIEIOBATENFHO YUTACT
Y MHTEPIPETUPYET COAEpKalliecs B HEM CTPOKH, Kaxaas U3 KOTO-
PBIX MOXKET COACp>KaTh OAHY KOMAaHIy, METKY WJIM KOMMEHTapHUi.
Ecmu B ouepenHO CTpOKe CTOMT KOMaHAa, OCYIIECTBISIONIAs BBI30B
HEKOTOPOH TMpOTrpaMMBI, TO HMHTEpIpEeTanus KOMaHIHOTO daiiia
MPUOCTAHABIIUBACTCS M HAYMHACTCS pabOTa BEI3BAHHOW MPOTPAMMBEI.
[locne ee 3aBepleHHs ympaBlieHHE BO3BPAMIAeTCI K KOMaHIHOMY
MIPOIIECCOPY.

S3pixk komMana MS DOS ciny’XuT OCHOBHBIM CpPEACTBOM 00IIe-
HUS TOJB30BaTENs C onepaluoHHON cuctemoi. [locne BbI3oBa Ka-
KOW-T100 MPUKIIATHON MPOTPaMMEI TTOJIH30BATENb B3aMOIEHCTBYET
MMEHHO C BBI3BAaHHOM mporpammoii, a He ¢ MS DOS, BmioTs 10
OKOHYaHMA 3aJlauM, IOCJE€ YEero BHOBb BCTyNAaeT B AEWUCTBUE KO-
MaHIHbIH nponieccop. OOmmii Bug koManasl MS DOS:

Komanoa apeymenml ... apesymenmN /napamempl ... /napamempN

3neck komanoa — 00s13aTeNbHBIA apryMeHT. ApryMeHTsl apeymenm |
. apeymenmN TpeOYIOTCS HE BO BCAKOH KOMaHAE, U KpOMe TOro, B

HEKOTOPBIX KOMaHIaX YacTh W3 HUX MOXET OmycKarbcs. To ke ca-
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MOE€ OTHOCHUTCA K TapameTpaMm ((uraxkkam) — napamempl
napamempN. ApryMeHTBI OOBIYHO YKa3bIBAIOT Ha OOBEKTHI, C KOTO-
pBIMH HMMEET JIEJI0 JaHHas KOMaHJa: MMEHa IWMCKOB, KaTaJloTOB,
(haiinoB, BHEMTHUX yCTpPOHCTB. DIakKKW CIy’KaT IS 3alaHUs pas-
JIMYHBIX MO)Z[I/I(i)I/IKaHI/Iﬁ 1 PpCKMMOB UCIIOJIHECHUA KOMaH/I.

6.1.6 Komanpansblii ¢paiia aprozanycka AUTOEXEC.BAT

B ¢aitne AUTOEXEC.BAT ynoOHO pa3memiaTh pa3iddHbIE
KOMaHIbl, KOTOPbIE OCYIIECTBISIOT BCIO HEOOXOANMYIO HACTPOHKY
cucrteMbl. PaccMoTpuMm (parMeHTBl HEKOTOPBIX KOMAaHI, KOTOpbIE
nosie3Ho BHOCUTH B (paiimn AUTOEXEC.BAT.

Dpazmenm 1

@ECHO OFF

PATH C:\;C:\ARC;\C:\WORK
PROMPT $P$G

VER

DATE /T

Komanna ECHO OFF otkirodaeT BBIBOJ Ha 9KpaH COOOIICHUH
o BeImosHeHNN kKomaHa B BAT-daitme. CumBon (@ mepen KoMaHIOM
otkitovaeT BbiBoJ coobmienns ECHO OFF na skpan.

HaumHass co BTOpO# cTpoku 3Toro (aiiia, CTOSIT KOMAaHIBI,
o0ecrieunBalolIe Co3/laHue ONpeesieHHONW OMepalmoOHHON o0cTa-
HOBKH.

Komanna PATH ycraHaBiuBaeT albTepHATUBHBIC MapIIPYThI
MTOVCKA UCTIONHSAEMBIX (PaiiioB.

Komanma PROMPT 3amaer ¢dopmar mpurmamenus MS DOS.
3amanue (hopMaTta MPUIIANICHHUS OCYIIECTBIISCTCS apryMEHTOM KO-
MaHJIbl — CTPOKOM, COCTOSIICH 13 OOBIYHBIX TEKCTOBBIX M CICIIHAIb-
HBIX YTPABIIAIOMNX CHMBOJIOB. YTIPABISIONINE CHMBOJBI CHA0XKAIOT-
cs mpedurcoM (3HaKoM $), OTITHYAIOIINM HX OT OOBIYHBIX CHMBOJIOB.
Haubonee 4acto HCIIONB3YIOTCS CICAYIONIUE YIPABISIONINE CUMBO-
JIBL:

$P — BhIJaua MMEHM TEKYIIETO KaTajora;

$T — BBIMaYa TEKYIETO BPEMEHU;

$D — BeIIaua TEKyIIeH AaThl;
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$G — BeITaua CUMBOJIA-PA3JICTUTENS >.

B paccmatpuBaemom ¢parmente crpoka $P$G B komanme
PROMPT obecnieunBaeT BbIauy MpUTIANISHUS CleIyromed ¢op-
MBI

C:\WORK>.

Ecmu 681 ctpoka umena Bua $TSDSBSPSG, To B npurnamieHue
ObUTH OBl BKITIOYEHBI COOOIIEHUSI O BPEMEHH U JIaTe:

8:50:01.01 Mon 01-01-02 | CAWORK>.

Komanga VER npennasHaueHa juisi BbIBOJA Ha 3KpaH HOMepa
TEKyIIel BEPCUN ONEPAIIOHHON CHCTEMBI.

Komanma DATE /T BBIBOOUT TEKYIIyIo naTy Ha 3Kpad. JlanHas
KoMaH/Aa 0e3 MmapamMeTpoB BBIBEAET TEKYIIYIO ATy M IPeII0KHUT
OCYILECTBUTH BBOJ HOBOM TEKYIIECH AaTHI.

Yacro cuctema KOHPUTYpUPYETCS TaKUM 00pa3oM, YTOOBI €ro
MOTJIHM TIOJIb30BaThCS HECKOJIbKO denmoBek. Hactpolika koHurypa-
UM B COOTBETCTBUH C KOJOM MO3BOJISET MOJB30BATEIIO MOTPY3UTh-
csi B Tpebyemyto emy cpeny. B cdaitne AUTOEXEC.BAT moryt
OBITh yKa3aHBl TaKWe MapaMeTphbl OMepalMOHHONW OOCTaHOBKH, Kak
WUMsI KOHKPETHOTO padodvero kKaraiora, IMeHa albTepHATHBHBIX KaTa-
JIOTOB C Pa3JMYHBIMHA BCIIOMOTATENBbHBIMH (haiimaMu, UMs TepBOi
WCTIONTHSEMON KOMaHIBI U JIp.

®@paemenm 2

B ¢aitn AUTOEXEC.BAT 3aHocsATCS KOMaH/bI, TO3BOJISIONINE
3arpamuBaTh KOJI ITOJIB30BaTeNs, a 3aTeM, IPOAHAJIM3UPOBAB €ro,
repeIaBaTh yrpaBjcHIe Ha OQHY U3 BETBEH:

@ECHO OFF

PATH C:\;C:\ARC;\C:\WORK

PROMPT $PS$SG

VER

IF EXIST MAIL TYPE MAIL

:BEGIN
ECHO Ilonp30BaTenu 3T0H MaIIiHbI
ECHO 1 — Anexceit 2 —Iletp 3 — MBan 4 — ocTanbHbIE
CHOICE /C:1234
IF ERRORLEVEL 4 GOTO WORK
IF ERRORLEVEL 3 GOTO IVAN
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IF ERRORLEVEL 2 GOTO PETER
IF ERRORLEVEL 1 GOTO ALEX
GOTO BEGIN
IVAN
CD IVAN
START
:PETER
CD PETER
START
:ALEX
CD ALEX
START
:WORK
CD WORK

B nannom mpumepe BBeaeHa komanaa IF EXIST MAIL TYPE
MAIL, xotopast obecrieunBaeT BbIBOJ Ha 3kpaH (aitna MAIL, ecnu
OH MPUCYTCTBYET B KOPHEBOM KaTajore.

CTpoku, HaYMHAIONIMECS C CHMBOJIA JBOETOYME, TAaKHE Kak
:BEGIN, :IVAN, :PETER, :ALEX, :WORK, — 310 MeTKH, Ha KOTO-
phle ocyiecTBisieTcs nepexoa komannoit GOTO.

Komanma ECHO ¢ TekcTOBOM CTpOKOW MpeaHa3HadeHa IS BBI-
BOJIa 3TOM CTPOKH Ha DKpaH.

Komanna CHOICE /C:1234 3ampammiBaeT BBOJ CHMBOJIOB C
KJIaBUATYPhl U 3aBUCUMOCTHU OT KJIIOYEH, pacHOIOKEHHBIX 32 CUMBO-
mom aBoeroune, komadna IF ERRORLEVEL ocymiecTBiseT mepexon
Ha Ty WM UHYIO METKY.

Komanga CD ocyuiecTBisieT CMEHy TEKyLIETo KaTajiora.

6.1.7 Komananslii 31k MS DOS u ¢daiijinl nakeTHo#H
o0padoTKHn

CoOCTBEHHO CHHTaKCUC KOMAaHTHOH CTPOKH OINEpalMOHHOM
cuctembl MS DOS noapoOHO omucaH BO MHOXeECTBE padboT, MOCBsI-
LIEHHBIX 3TON cucTeMe. TaMm k€ MOXKHO HaWTH ONMCAaHHE KOMaHJ
MS DOS, ux kirodeid, mapaMmeTpoB U 0COOCHHOCTEH HCITOBE30BaAHUS.
MOHO BOCTIOJIb30BAThCS IEKTPOHHBIM CIIPABOYHUKOM IO OTepa-
nuonHo# cucteme MS DOS — Teach Help, a Takke BbI130BOM cITpaB-
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KM 110 KoMaHe, 3amoxkeHHoi B OC, HCIOIb3ysT CAMBOIIBI «/?» B Ka-
YeCTBE apryMeHTa JJIsi KOMaH bl

Komananblii ¢aiin (¢aiin nmakerHoil o0padoTKH) — 3TO TeK-
croBeii aitm B xome ASCII, cocrosmuii n3 rpymmbl kKoMana MS
DOS. IlpaBuna uaeHTHPUKAIINA KOMAaHIHBIX (HaliJIOB COBIANAIOT C
oOmmMu mpaBwiaMu uaeHTuukanuu Qaiino. EnquHCTBEeHHOE HC-
KIFOYCHHEe — KOMAaHIHBIN (haill Bcerma 3ammchIBaeTCs Ha JIUCK C
pacmmpenueM «. BAT» (BATch).

OO0patuThesa K KOMaHAHOMY Qaiiiny KpaiiHe mpocto. Habupaetcs
KOMaH/a crapta, T.e. uMs ¢aima, 1 HaxuMmaercs KiaBuma Enter.
[Tocne BBemeHMsT KOMaHABI (ailn BEIOMpaeTcss U3 padovyero KaTaiora
yKkazaHHOTO miu pabodero nucka. Eciau B paboueM karaiore ero Her,
TO MOUCK (aiina OyneT MPOM3BOJUTHCS B KATaJIOTaX, OMHCAHHBIX
komannoit PATH unmu APPEND. Ilpu Haxoxnenuu daiina nepsas u3
€ro KOMaHJ 3arpy»aercsl B IaMsiTh, OTOOpakaeTcsi Ha DKpaHe U BbI-
MOJHSETCS. JTOT MPOLEecC MOBTOPSETCS MOCIENOBaTeNbHO JUIS BCEX
KoMaHI (aiia (0T IepBOi 10 OCIIeIHEH KOMaH/IbI).

Komauamer MS DOS moapasnenstorcs Ha BHYTPEHHHE, BCTPOSH-
HbIC B CaMy OIEPAIMOHHYI0 CHCTEMY, U BHEIIIHHE, BBIMOJHECHHBIC B
BHJIE OT/ACTHHBIX (PANIIOB, UM KOTOPBIX U SIBIIIETCS KOMaHIOM.

K xomanmam momomu B MS DOS ortHOcsTcs: <koMmanpa™> /?,
fasthelp, help. Komanmoii cMeHa TEKyIIero AUCKa SIBISETCS KOMaH-
na: <umsa_oucka>. C AHMCKa c: HAYMHAIOTCS JIOTMYECKUE AUCKU Ke-
cTkoro aucka(oB). UCKHU a: ¥ b: — 3TO AMCKETHL.

PaccmoTpum npyrue ocHoBHBIE KoMaHARI MS DOS.

Komannoit ycranoBku (+) win cHATHS (—) 3aaHHOTO(HBIX) atT-
pubyTa(oB) SIBISIETCS KOMaH/A!

ATTRIB <+/-ampubym(v1)> <xnouu> <ums paina(os)>
rzie arpuOyTHl TIOKA3BIBAIOT THII (aiiia:

1 — aiin Tombko A yTeHus (read only);

a — apxuBHBIA (aiin (archive);

h — ckperteiit atin (hidden);

$ — CHCTeMHBIH (aiin (system).

BACKUP — mporpamMMa-o00J0uKa JUIsl CO3/IaHUSl PEe3ePBHBIX
KOIUH.

CALIBRATE <0ucko0800:> <napamempuvl™> — MPOBEPKa HAICK-
HOCTH K€CTKOTO JINCKA.
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CD — cmena tekymedt aupektopun (cd\ — 3aiTH B KOPHEBYIO
mupekToputo; cd kat — 3aiiti B qupextoputo KAT Texkymieir aupek-
Topur; cd .. — IOAHATHCS HAa OJWH YPOBEHb BBEpX MO (ailnoBoii
CTPYKTYpE).

CHECKDISK — mpoBepka >KeCTKOr0 HUCKa Ha HaJU4He OIIIH-
OOK.

CLS — ouncTKa KpaHa MOHUTOPA.

COPY <kmouu> <ucmouHuk> <kmouu> <Ha3Hauenue> — KO-
nupoBaHue Qaiina(oB) U3 KCTOYHMKA B Ha3HaYeHHe. B kauecTBe UcTOU-
HHUKa U HA3HAUYEHUS MOTYT CIIyXWThb JIOTHYECKUE MMEHa (DU3MUECKUX
YCTPOUCTB:

CON - koHCcONb (MpU BBOJAE — KJaBUATypa; IPH BBHIBOJIE —
MOHUTOD);

LPT — mapanienbHblid OPT;

COM u AUX — mocsenoBaTenbHbIi MOpPT;

PRN — npuHnTep.

B nmaHHOI KOMaHIe MCHOJIB3YIOTCS CACAYIOIIME 3HAYCHHS KITIO-
el s (hanios:

/a — (paiin pacMaTpHuBaeTcs Kak MOCIEI0BATEIBHOCTh CHMBOJIOB;

/b — ¢aiin pacMaTpuBaeTCs Kak MOCIeI0BATEILHOCT OHT;

/v — KOIIUPOBAHUE IPOUCXOJUT C IIPOBEPKOH.

Komanna COPY MOXeT CIyKUTh U JJi 00ObeAMHEHUS (hailyioB:
COPY ums_cpatina 1 umsa_cpaiina n ums_obwezo_¢haiina.

DATE <muysicnas oama> — HaCTpOHKa CUCTEMHOTO KaJIeHAapsl.

DEFRAG <umsa oucka> <napamempsl™> — yCTpaHEeHUE (hparMeH-
TaluM JIUCKa, T1e mapameTpsl: /f — mojaHas ONTHUMHU3alus AUCKA; /u —
TOJIBKO AedparMeHTanus.

DEL <ums ¢haiina> — ynanenue ykazaHHoro Qaiina.

DIR<nymv> <kmwouu> — IPOCMOTP CIHCKA NOAJUPEKTOPHNA H
(haiiIoB B TeKyLIel AUPEKTOPUH, T1Ie UCTIONIB3YIOTCS Cledyloujue 3Ha-
YeHus Karuel:

/p — IOCTpaHWYHBIN BBIBOJ HH(pOpMAIIHN;

/W — BBIBOJI Ha BCIO IIMPUHY JKPaHa;

/a: — BeIBOA (paiiiIoB 1O 3aaHHBIM aTpuOyTaMm, A€ Mocie 3HaKa
«:» IPUBOAATCS CIEAYIOLINE IapaMeTphl:

1 — (aiiJIbl TOJNBKO JUISl YTCHHUS;
h — ckpeIThIE daiinbr;
S — CHCTeMHEBIE (haiiibl;
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a — apXuBHBIC (DANITBI;
d — mupexTopuu:

/0: — OTCOPTHPOBaHHBIN BHIBOJ (pailioB, TIe Mocie 3HaKa «:»

MIPUBOJIATCS CIEIYIOIINE TapaMETPHI:

N — 110 UMEHH;

€ — 110 pacIIpEeHHIO;

S — IO pa3Mepy;

d — Mo maTe M BpEeMEHH CO3MIaHUS;

g — BBIBOJI, HAYMHAs C JUPEKTOPUN C COPTHUPOBKOM IIO
MMEHH;

a — TI0 TTOCTIETHEH 1aTe OTKPBITHUS;

/S — BBIBOJI C BKIIFOUCHHEM TTOIUPEKTOPHUH;

/b — BBIBOJ TOJIBKO UMEH (HaiiyioB;

/1 — ICTIONTBE30BaHUE HIKHETO PETUCTPA;

/v — 0TOOpaXkeHHEe PaCIIMPEHHBIX CBEICHHI 0 (hailyiax U marnkax;

/4 — BBIBOJ ueThIpeXx udp roaa (eciau He ykazaH Ko /V).

DISKCOPY <umsi nepsoco oucka> <ums 6mopo2o Oucka>
<napamempuvl> — KONHPOBAaHWE COAEPKHMOTO OJHOTO IWCKa Ha
JPYyToi, HCIIOJIB3YETCS B OCHOBHOM JJISl KOITUPOBAHUS TUCKET.

EDIT — BbI30B TEKCTOBOI'O PEIAKTOPA.

ERASE <ums ¢gpaiina> — ynanenve yka3zaHHoro (aiina.

FDISK <napamempwi> — pa3OueHne »}ecTKOTo TUCKa Ha OT-
JeTIbHBIC JTJOTMYECKUE TUCKH.

FC <napamempvr> <ums nepsoco @aiina(os) umu Oupexmo-
puu(it)> <ums emopoeo Qaiina(os) uiu oupekmopuu(il)> — cpaBHe-
HUe (HailyoB WK AUPEKTOPHIL.

FORMAT <ouck:> <napamempwi> — (QopMaTHpOBaHUE IUC-
KOB.

HELP <mema-cnpagouHuka> — BBI30B MHTEPAKTUBHOI'O CIIpa-
BOYHHKA.

LABEL <ouck:> <memxka (0o 11 cumeonos)> — 3aaHue METKH
JIACKA.

MD <umsa Oupexmopuu> — CO3HaeT YKa3aHHYIO TUPEKTOPHIO
W TTOTUPEKTOPHIO.

MEM — BBITaya CIPaBKU O COCTOSHHUH MTaMATH KOMITbIOTEpa (mem
/c /p — BBImAua Oosiee MOAPOOHON CIPABKH O PACIOJIOKCHHU IPO-
rpaMM B IIAMSTH C IIOCTPAHUYHBIM BBIBOJIOM Ha 3KpPaH).
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MOVE <ucmounux> <HazHaueHue> <Kmoyu>> — IepeMeIIcHIe
(haiina(oB) U3 UCTOYHMKA B HA3HAYCHUE.

PROMPT <mexcm> — 3ananue npuriamenus MS DOS.

RAMDRIVE — co3naHue B ONEpaTHBHOW MaMsTH BUPTYaJIbHOIO
JICKA.

REM <cmapoe umsa> <uogoe ums> — NeperMeHOBaHHEe (aki-
na(oB) uiu nupekropun(ii).

RD <ums oupexmopuu> — ynajaeHue MyCTOH TUPEKTOPHH.

SCANDISK — nonobno CHECKDISK — mpoBepka »ECTKOTO
JIMICKa Ha HAJIMYHE OIIHNOOK, HO OoJiee MPOIBUHYTAasI.

SMARTDRYV — uHUIHAITUS YCKOPEHUS pabOTHI JKECTKOTO JFCKA
1 CD-ROM (110 cBoeil cyTH ABIsSETCS MPOrPaMMHBIM K3IIEM).

SPEEDDISK <0uck0600:> <pescumvl™> — ONTHUMHU3ALHA pa3-
MeleHus (aiioB Ha TUCKE.

TIME <uac munymul ceKyHObl™> — HACTPOMKa CUCTEMHOTO BpE-
MEHHU.

TYPE <ums ¢hatina> — npocMOTp ¢aiia B TEKCTOBOM BHJIE.

VER - npemocTaBienne cripaBku 00 yCTaHOBJICHHON Ha KOM-
netorepe Bepcuu DOS mmn WINDOWS. Ecnu Ha KommbroTepe yc-
tanoBiieHa OC Windows, To koMaHzaa ver BbigacT "Windows <HO-
Mep Bepcur>".

VERIFY (on/off) — mpoBepka 3amucu (aiioB nmpu KONHpOBa-
HUU WIH TIepEeMEIICHUN.

VOL <nuck:> — Bblja4a METKM YKa3aHHOTO JHCKa.

6.2 OnepaumoHHasa cuctema Windows 95

Orneparmmonnbie cucTeMbl Windows MOIyYrId CBOE Pa3BUTHE B
90-x romax XX Beka. IlepBas Bepcus Obljla BBIMyIIEHAa B HOAOpe
1985 1, HO OHa He cHUCKajia momyiaspHocTH. B mae 1990 r. mosBu-
nack BechMa dddexTHas u BronHe ycrnemHas Bepcus Windows 3.0.
[Mosenenne Windows 3.0 crano TeM camMbIM IEepPEIOMHBIM 3TAIlOM, B
X0€ KOTOPOrO MHUP BHE3aITHO OTKPBUI Al ceOs BO3ZMOXKHOCTH H
nocrouHcTBa Windows, BcieAcTBHE 4ero ObLIIO MPOJAHO OIPOMHOE
KOJINYECTBO KOIMH CUCTEMBI. DTO CBS3aHO C TE€M, YTO allllapaTHbIE
cpeactea OC Windows cMmoriu o0ecneuuTb JOKHBIA YPOBEHb
MPOU3BOJUTENBHOCTH, [JOCTOMHCTBA TIpaduueckoro uHrepdeiica
MI'HOBEHHO CTaJIM OYE€BHMJHBI [UI1 OTPOMHOIO YHCIIA [I0JIb30BATEIIEH.
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Windows 3.1 Obura BBITYIICHA TIaBHBIM 00pa3oM IS TOTO, YTOOBI
MOKOHYHUTH C TIPOOJIEMaMH, KOTOpbIe ObUIH BBISBICHBI B XOJI€ IIUPO-
KoMmacmtabHoro ucrnons3oBanusg Windows 3.0.

OcHoBHas nesb co3ganusi Windows 95 — paspabotka cuc-
TeMbI, 00J1aaI01ell YI00HBIM M0JIb30BaATEIbLCKHUM HHTePdeiicom
[17]. Muccus Windows 95 cocTout B TOM, 4TOOBI MaKCUMAIILHO 00-
JIETYUTH UCTIOJB30BAaHUE U OOCTY)KUBAHHUE MEPCOHAILHOTO KOMITBIO-
Tepa, a TaKXKe YHUPHUITUPOBATH pa3padOTKy MporpaMMHOTO obecrre-
YeHWs M amnapaTtHeIX cpeacTB. OTIMYHMTEIbHON 0CO0eHHOCTHIO
cuctembl Windows 95 siBuiioch npeodpa3zoBanue ee u3 Windows
3.1 B NOJHOPYHKUMOHAJIBLHYK 3allUIIeHHYI0 32-pa3psiiHylo
ONEepPAlMOHHYI0O CHCTeMy. Y TIONb30BaTeNs HcYe3la HeoOXOou-
MOcTh B mucnonb3oBanun MS DOS. B Windows 95 npexycmorpena
noanepxka npusoxxkeHuid MS DOS npu momoiiu cpeacTB COBMEC-
TUMOCTH, & TaKKe Ul MPOU3BOJUTENIEH anmapaTHBIX CPEICTB Tpe-
JIOCTaBJICHA BO3MOXHOCTh pa3padaThiBaTh UM COBEPIICHCTBOBATH
CBOIO MIPOAYKIIMIO HE B 00s3aTEIIFHOM CTPOTOM COOTBETCTBUH CTapOi
apxutektype IBM PC. B Windows 95 mocTym k JF00BIM ammapaTHbBIM
CpEeACTBaM OCYILUECTBIISIETCS. HPU IOMOIIM JIpailBEPOB YCTPOMCTB.
[Tome30BaTenb, ecinu y HETo0 €CTh COOTBETCTBYIOIIUN JIpaiBep, JIETKO
MOJKET JJOCTAaBUTh K CHCTEME HOBOE yCTPOUCTBO. Ternepb HeT Heo0Xo-
JTUMOCTH B COBMECTUMOCTH ¢ ycrapeBimmmu BIOS, ecnu, koHewHo,
JAHHOE YCTPOWCTBO HE JOJDKHO MOANECPKUBATh Takke U padbory MS
DOS.

[TosBunaces cienmdukarus «Plug and Play», co3gannast coBme-
ctHo ¢upmamu Microsoft, Intel, Phoenix Technologies, Compaq u
np. [17]. Lenp ee co3manus cocTosiia B CBEICHUU K MUHUMYMY IIPO-
OneM, CBSI3aHHBIX C HACTPOWKOH M KOH(PHUTypHpOBAaHWUEM armIapart-
HBIX cpexactB. MaTepdetic «Plug and Play» Geper Ha cebs Bce 3a00-
THI MO0 MIEHTHU(UKAIMK TMOAKIIOUYEHHOTO YCTpOWCTBa M obecrede-
HUIO JTaHHOTO YCTPOWCTBa HEOOXOIMMBIMH alapaTHBIMU pecypca-
MH, a TaKke KOH(PUI'YpHPOBAaHHIO COOTBETCTBYIOIIMX JIpaiBepoB
YCTPOMCTB.

[HosiBnenue 32-pa3panHoil Moaenu naMsTi mo3poauio [17]:

- co3maTh 32-pas3psAaHbIA WHTEephEHC MPUKIATHOTO TPOTrpaM-
mupoBanusi Windows API (Application Programming Interface),
coBMmectuMblii ¢ API, xotopsrii mogaepxkuBaer Microsoft Windows
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NT, BcieacTBUE Yero CTajo MpoIle COo3/laBaTh MpOrpaMMHbIE TPH-
JIOXKEHUS, TOJIIeP)KUBacMbIe 00EHMMH OTIEPAIIHOHHBIMHA CHCTEMaMU;

- u30ex)aTh MHOXKECTBA OIPaHUYCHUMN, KOTOPBIE ObLTU MPUCY-
i paHHuM BepcussM  Windows. Upe3BeIuaiiHO IIeHHBIC paHee CHC-
TEMHBIE PECypChI CTAIN JOCTYITHBI B H300MITHH.

ApxuTeKTypa HporpamMM, OCHOBaHHasi Ha 32-pa3psaHOi ajupe-
caliy aMsTH, 00eCrieunBaeT CIeAYIONIIe BOZMOKHOCTH:

- BbITecHeHHue (preemption). Ilpwmoxkenns Win32 mnpen-
CTaBJISAIOT CO0O0I MOJHOCTBHIO BBITECHSAEMBIE NMPOrPaMMBl. JDTO O3Ha-
YaeT, 4TO ONepaIlMOHHAs CHCTeMa B JIF000 MOMEHT MOKET TpepBaTh
VX BBITIOJIHEHNE U MEPEKITIOYNTRCS Ha IPYTYIO, 00Iamaonryo ooiee
BBICOKHM TIPHOPHUTETOM 33/1a4y. B obriem cirydae 3To obecrieunBaet
OoJiee MJIaBHYIO PEAKLUIO, a TAKXKE MOBBILIEHHE O0IIEi MPON3BOIM-
TEJIHHOCTH CHUCTEMBl M II03BOJIAET, HAIpUMeEp, H30exarh MOTEepH
JaHHBIX, KOTOPAasi MOXKET MPOU30WUTH B ClTydae, eclii KaKoMy-HUOY b
MPUIOKEHUIO CIMIIKOM JIONT0 HE yAaeTcs MONYyYUTh MPOLECcop B
CBOE PacCIIOpPsIKEHIE;

- oTaeJbHOe aapecHoe MpocTpaHcTBO. [Ipmnoxenne Win32
BBITIOJIHSAETCS B CBOEH COOCTBEHHOM, 3allUIIEHHON 00JaCTH MaMsTH,
Y HUKaKas Jpyras mporpaMMa He MOKET HapyIIUTh LEIOCTHOCTh ee
KOJIa WJTH JTAaHHBIX;

- mnomaep:xkka norokoB (Thread support). Yacto mporpam-
MaM TpeOyeTcsl OJJHOBPEMEHHO BHIMOJIHATH JIBa ICHCTBUS, HAPUMED,
MPOM3BOUTE PE3ePBHOE KOMHUPOBAHME TEKYIIETO0 JOKyMEHTa Ha
TIMICK ¥ 00€CIIeYNBAaTh MTOJIb30BATENI0 BO3MOXHOCTh PEIaKTHPOBAHNUS
TEKCTa, KOTOPBIH OH BUAMT Ha dkpaHe. Ilpu pabore moxy Windows
3.1 Takoro poja MHOT033JaqHOCTh B TpeJeNiaX OJHOTO MPUIOKEHHUS
MpeNcTaBIsIa co00i MOCTATOYHO CIIOKHYIO IS Pealn3allii BO3-
MOXHOCTb, IPOTPAMMHPYS KOTOPYIO, JIETKO OITHOUTHCS.

KondurypupoBanune Windows 95 sBisieTcsi HOBOJIBHO HEMPO-
cToil 3amadeil. CBeneHms I KOHPUTYpaMu HAaXOIATCS B daiimax
WIN.INI u SYSTEM.INI. Kpome stux Qaiinos, 4ro camu 1o cebde
yHpaBJsItOT KoH(urypupoBanuem Windows, MHOTHE NPUIOKECHUS
WCTIONB3YIOT COOCTBEHHBIE (Paiiiibl MHUIMATU3AIUN WA J00aBIISIOT
HekoTopyto uHbopmanuio B daitn WIN.INIL. Ilpu ananmmuze comepxu-
moro (aitmo naumanm3anuu WIN.INI u SYSTEM.INI nossnsercs
P BOIIPOCOB:
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- Yewm oOycioBieHa HEOOXOMUMOCTH TAKOTO OOJBIIOTO KOJIH-
YecTBa yCIOBHO HEOOXOAUMBIX TapaMeTpoB?

- A He Mornu Obl IPUHATHIE IO YMOJYaHUIO MapaMeTphl UC-
KIIFOYUTH HATOOHOCTH BBEACHUS HOBBIX?

- Heyxenu ynydmeHHbIe mapaMeTphl, IPUHATHIC MO0 yMOT4Ya-
HUIO, HE AaAyT BO3MOXKHOCTb YMEHBUIMTH KOJMYECTBO JIOTOJIHU-
TEIbHBIX?

- Ecnu xaxoii-to mapaMerp He HYK€H, 3a4eM BKJIFOYATh €ro B
¢aiin konpurypammun?

[lonsTHO, 4TO TIpPHUBEEHIE BCEX 3TUX MPOOIEM B COOTBETCTBUE
CO 3IIpaBbIM CMBICIIOM HECKOJBKO 3aI03/1aJI0, OAHAKO KOMaHIa pas-
pabotunkoB Windows 95 B3ssia Ha BOOpY’KEHHE MOIXO0/, KOTOPHIN B
cBoe Bpems pazpaboranm cozgarean Windows NT. [lemo B ToM, 4To
Windows NT wucnome3yer croenuwanbHbIA aiil, Ha3bIBaeMBIN
registry', B KOTOPOM COJACPIKUTCS BCSA UHGPOPMAIHsI, OTHOCSINASACSA K
anmapaTHBIM CpPEeAICTBaM, ONEPAalMOHHONW cUCTeMe M KOH(UTypaluu
MpUKIAIHBIX TIporpamm. Cojepikarimecs B registry mapameTpsl J10c-
TYHHBI TPUKIATHBIM TPOTpPaMMaM dUYepe3 3apaHee OIpe/IeTIeHHBIHN
uHTep(deiic MPUKIAAHOTO MporpamMmmupoBanus. Ilpu 3ToM mpuio-
KEHHSI MOTYT 0OaBISATh U U3MEHATH CBOU COOCTBEHHBIE HACTPOUKH
KOH(pHUTYypaiuu TIpW ITOMOIIM COOTBETCTBYIOMUX GyHKInid APIL.
[Monw3oBaTens u30aBiIeH OT HEOOXOIUMOCTH PEIAKTUPOBATH (aiiiibl
KOH(QUTYpaluH, YTO aBTOMATUYECKH HCKIIOYAET LENbIA Ps OLIU-
6ok. Windows 95 ucmonp3yer Qaiiibl perucTpaiuu, Tak *Ke Kak U
Windows NT, mosToMy Mo Mepe TOro Kak pa3paboT4uKH OyIyT co-
BEPLICHCTBOBATH CBOM IporpaMmsbl it Windows 95, Bce mpoOieMsl
C HAaCTPOWKOH KOH(PHUTYpaIiK JOIKHEI HCYE3HYTh.

B o6omouky omnepammonHO# cucteMbl Windows 95 ObLm
N00aBJIeHbI HOBbIE BO3MOKHOCTH [17]:

- yHHBepcalbHbIE MEXAaHH3MBI CBS3BIBAHMS WM BCTPauBaHHS
o0bekToB OLE 2 (Object Linking and Embedding), sBuBmmecs
MEpBHIM IIATOM K JIOKYMEHTHO-OPHEHTHPOBAHHOH apXUTEKType
npuioxenuit. O6onouka Windows 95 moanep:xkusaet ¢pyHkiuun OLE
2 u monHBIA HaOop Bo3MokHOCTeW «Drag and Drop» (B pycckos-
3prgHOM Bepcun Windows 95 aTta TexHomorus HasbiBaeTcs «llepera-
mmTh U OCTaBUTHY);

- mopanepkka nHTepdeiica 3MeKTPOHHON OYTHI;

- TOAIep)KKa JUIMHHBIX UMEH (aiiioB;
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- Haymmuue Oonpmoro Habopa cpencTB mpocMoTpa (haiios,
MO3BOJIAIONINX TIOJIB30BATEISIM 3aryIIHYTh B (Dailyl onpeaeneHHOro
¢dopmara 6e3 HEOOXOAUMOCTH 3aIlycKa MPUIIOKEHHS, KOTOPBIM 3TOT
(hatin ObLT co3MaH;

- mnoanepxka npunoxennii MS DOS, kotopele OymyT >KUTb
BeuHO. Hecmotps Ha To uto Windows 95 ¢ ee ymydiieHHOH OKOHHOM
cpenol MpUONMMKAeT MX KOHEI, BCE-TaKW IMOAJEPKKa MPUITOKESHHUN
MS DOS B Windows 95 Oplia 3aMeTHO yCOBEpIIICHCTBOBaHA. B dwic-
JI0O HOBBIX BO3MOXXHOCTEH BXOZST ACWCTBUS 1O W3MEHEHHUIO pa3Me-
poB okoH MS DOS, omepanuu KONUpOBaHHUS M BCTAaBKH, a TaKkKe
HCIoNIb30BaHue B mpuitokeHusx MS DOS mpudros True Type;

-  HaJIWYHe MPOTPaMMHOI0 OOecledeHHs, CO3JAIOIIEero YCIo-
BUS 7SI IPEICTABICHUS] KOMIIBIOTEPa KaK MOJHOCTBIO 000pYIOBaH-
HoM MammHbI-k1rueHTa NetWare ¢ 1enpro HanOosee MOoJHOM aarTa-
UM K CeTeBbIM cperaM. KpoMme Takoil MOAIepKKH JIOKaJbHBIX BbI-
YUCIUTENBHBIX ceTeit Windows 95 mmeeT MHOTO ApYTHX BO3MOXKHO-
CTe, OTHOCSIIUXCA K 00JacTH KOMMYHHUKAIlUH, — OT MPOCTEHUIINX
omepanuii, Bpoae Habopa HOMepa TenedoHa, 10 MOJIEPKKHA CaMbBIX
COBPEMEHHBIX  CBEPXIOPTATHBHBIX KOMIBIOTEpOB. Ilpm 3TOM
Windows 95 cTpemutcss HamTydImuM 00pa3oM BBHIMTOIHATH (PYHKITUH
OTIepalMOHHON CHCTEMbI MAIIMHBI-KIIHEHTa M 00eCTIeNBaET:

* TIOAJEPKKY ACHCTBUH MAIIMHBI-KJIHEHTA ISl BCEX IOIY-
nspHBIX cetelt pupM Novell, Banyan, Microsoft u apyrux;

e TOJACPKKY Pa3IMYHBIX THIIOB MAIIMH-KIHNEHTOB, YTO I10-
3BOJISIET OJHOBPEMEHHO MOJKITIOYATh OJUH W TOT XK€ KOMIBIOTEp K
pasIMYHBIM CeTsAM, HampuMmep K JokanbHoil cetn Novell u k ri0-
OampHOU cetn WAN (Wide Area Network), mocTpoeHHOH C UCTIONB-
3oBanueM npotokosa TCP/IP;

e BO3MOXKHOCTH pabOTHI KOMIIbIOTEpPA B KAYECTBE CepBEPa B
OJHOPaHTOBOW ceTH, Onaronmapss 4emy paboune TPYIIbBl WM He-
Oonprmwie (pEpMBI H30ABISIFOTCS OT HEOOXOIUMOCTH BBIICIIATH CIIC-
UATBHBIN KOMITBIOTED AJISl BHIIOHEHHS QYHKIIUH cepBepa;

e TOAJCPKKY DIIEKTPOHHOHW IOYTHI, OCHOBaHHYIO Ha WH-
Tepdeiice TPUKIATHOTO MporpaMMHUpoBaHus cooOmeHuii MAPI
(Message Applica-tion Programming Interface), mo3BosstomeM pa-
00TaTh Kak ¢ paKCUMHIBHBIMH yCTPONCTBAMH, TaK U C MOIYJISPHbI-
MU CETSMH IIIEKTPOHHOU MOYTHI;
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e BO3MOYKHOCTH YJAJIIEHHOTO B3aMMOJCWCTBUS U YIIpaBlie-
HUS, KOTOpBIE o0ecneunBaroT d(QQEKTUBHBIA OCTYI K JIOKaIbHOM
CeTH U YNPaBIEHHE €10 MOCPEACTBOM HH3KOCKOPOCTHBIX COEIUHE-
Huid. Ilpm stom Windows pacrmo3HaeT sBIICHHE «OITyKIArOIIero
KOMITBIOTEPa» TPH TOAJNCPKKE CHHXPOHU3AIMU Bepcuil (ailnoB u
3¢ PeKTUBHON Nepenade JaHHBIX 0 HU3KOCKOPOCTHBIM KaHaIaM.
TpeboBanne k oOopymoBanuto mnpu ucnoib3oBanmu OC
Windows 95 cocTodT B cleayromeM: peKoMeHIyeTcs mporieccop 486
U BBIIIIC ¢ TAKTOBOM 4acTOTOM 25 MTTI U BhIIIC; HE MEHee 8 MerabanT
namsaTt (O3Y); He meHee 40—45 merabalT JOCTYITHOTO MPOCTPAHCT-
Ba Ha KECTKOM nrcke; MOHUTOP VGA mim ¢ 6oyiee BEICOKHM pa3pe-
IIeHUeM; MbIlb Microsoft Mouse Uiy COBMECTHMBIH MaHUITYJISTOP.

6.3 OnepaunoHHasa cuctema Windows 98

Onepanunonnas cucrema Microsoft Windows 98 — 310 00HOB-
Jenne Windows, pacmupsiioniee (pyHKIHOHAJIbHbIE BO3MOKHO-
CTH J0MallHero kommbloTepa. [Ipocroii goctyn k Internet, Brico-
Kasag NNpOU3BOAUTECIbHOCTE CUCTEMbI, HOBBIC CJIY)KGGHLIC ImporpaMMbl
M CpelCTBAa TUArHOCTUKH YBEIHMYMBAIOT 3(P(PEKTHBHOCTH PabOTHI.
Windows 98 yiydmraer kauecTBO BOCIIPOM3BENCHUS TpaduKH, 3ByKa
YU MyJbTUMEIUHHBIX IMPUJIOXKEHUH 1o cpaBHeHHIO ¢ Windows 95.
Monnepxka muubl USB (Universal Serial Bus) mo3Bosisier nierko
MOJIKITIOYATh U OTKJIFOUATh BHEUTHHE YCTPOHCTBA, a TAKXKe MPOCMaT-
pHUBaTh Ha KOMIIBIOTEPE TEIEBU3NOHHBIE ITEPEIavH.

Microsoft Windows 98 BToporo m3manus — 3TO OOHOBIICHHE
MOTTYJISIPHOM orepaninoHHON cucteMbl Windows 98, B koTOpoMm uc-
MONIB3YIOTCSl CaMble COBPEMEHHBIE TeXHOoTuH Internet, mmerorcs
CpelcTBa JUIsl CO3AHMSI TOMAUIHUX CETEd, NOAJEP/KUBACTCS HOBEH-
mee obopynoBanue. Bo BropoM uznannu Windows 98 obecrnieunBa-
eTcs JONOJTHUTENRHAS MOAePKKa almapaTHBIX CPEICTB W Tpeasiara-
€TCsI LIETBI PSIT] HOBBIX BO3MOXKHOCTEH 1y1st paboThl ¢ Internet [17]:

- Internet Explorer 5. Illupoko pacmpoCTpaHEHHBIE TEXHOJIO-
run 0030pa, cozgaHHble Koprnopanued Microsoft, mo3BoJSIOT 3HAYH-
TETHLHO TOBBICUTE OBICTPOIEHCTBHE, KA9€CTBO U THOKOCTH MpH pado-
Te B Internet;
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- Windows NetMeeting 3. [locmemuss Bepcus NetMeeting
pacmmpsieT BO3MOKHOCTH TIPOBEJICHUSI CETEBBIX KOH(pEpeHIUH, TO-
BBIIIAET OBICTpOJIEHCTBHE, oOecrieunBaeT 6€30MacHOCTh U OAICPKKY
cranaaptoB Internet;

- momkmodeHne K Internet ¢ obmmm mocrymom ICS (Internet
Connection Sharing). ICS — 3T0 KOMIUIEKC MEPEIOBBIX TEXHOJIOTHIA,
JAOIINX BO3MOXKHOCTH MOJIB30BATENsIM HECKOJIBKAX KOMITBIOTEPOB
OJTHOBPEMEHHO IOIy4aTh IOCTyN B Internet uepes oxHO oOriee moa-
KITIOUCHHE;

- pacumMpeHHas MOJJepKKa 00O0pYIOBaHHUS. YCOBEPILEHCTBO-
BaHa BCTPOCHHAs TOJEpKKA TaKWX CTaHIApTOB, kKak mmHa USB,
DVD, crangapt IEEE 1394, npenHa3HaueHHbINH 71 MOJIKIIOYEHUS
BBICOKOCKOPOCTHBIX TIOCIIC/IOBATEIBHBIX YCTPOWCTB W HMHTepderica
yhnpaBieHus mnuTaHueM u KoHpurypammssmu ACPI (Advanced
Configuration and Power Interface), monnepxka Texnomoruii Digital
Imaging u Microsoft WebTV mis Windows, a Takke mmpoKomnosoc-
HBIX CETEBBIX MOAKIIOYEHWH. YBENWYEHO KOJIWYECTBO IMOJKIIIOYAc-
MBIX YCTPOHCTB W YIPOIIIeHa paboTa ¢ HUMHU;

- TPOCTOTa MUCHOJB30BaHMs U AocTyma B Internet. JlmHamude-
CKas cIpaBoyHas cucreMa Ha ocHoBe Web-TexHonoruu u 15 mpo-
rpaMM-MacTepoB YIIPOIIAIOT HCIIONb30BaHUE KOMIbIoTepa. Web-
COBMeCTUMBIN HHTepdeiic monbs3oBarens Windows 98 obOneruaer
MOWCK, YHUPHUIHMPYS TpeACTaBIeHNE WHPOPMAIMH B KOMITBIOTEpE,
JIOKaJIbHOM ceTtu 1 Web;

- BBICOKas MPOM3BOJUTENBHOCTh H HAJe)KHOCTh. CoKpaleHue
BPEMEHH 3aIyCKa TPWUIOKEHNUH, HOBBIE CPEJICTBA OYMCTKU JTUCKA U
noBeIIeHAs 3 PekTHBHOCTH ero padoThl. Bece 3T0 cTano BO3MOX-
HBIM OJlaronapsi HoBIlecTBaM, npeppamaromuM Windows 98 B mMori-
Hy!0 U HagexHyto OC;

- maker oOHoBneHus Windows 98, npenHa3HAYEHHBIH IS HC-
MpaBJIEHUs] OCHOBHBIX HETIOJNIAZIOK, B TOM YHCIIE CBSI3aHHBIX C TIPO-
6emoii 2000;

- COBMECTHMOCTbH C MPUJIOKEHUSIMH M TEXHOJOTHSIMH, pa3pa-
OoTaHHBIME U1 OoJiee paHHUX Bepcuit Windows.

Jnsa omepanmonHoi cucteMbl Windows 98 mpemabsBISIOTCS
ClIeayIolue TPedoBaHUs K o0opyaoBaHmIo: mpoieccop 486DX/66
MI'y unmu Gonee MomIHEIH; 24 MO omnepaTHBHON MaMsATH, 00eCTIedn-
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BaOIIe MUHUMAJILHYIO TPOU3BOIUTEIBHOCTE; 260 MO cBOOO HOTO
MecTa Ha JiCKe, He00X0IUMOro MpH padote ¢ (aiIoBOi CUCTEMOM
FAT16 nyis 0ObI4HOM YCTaHOBKH (OHAKO B 3aBUCUMOCTH OT KOH(H-
Typalyy CUCTEMBl U KOJIWYECTBA BHIOPAHHBIX KOMIIOHEHTOB, MOXKET
notpedoBathest oT 210 1o 400 Mb); morutop VGA unu ¢ Oosee BbI-
COKHM paspelieHrueM; Mblb Microsoft Mouse wiM coBMeCTHMOE
YKa3bIBaIOLIEe YCTPOHUCTBO.

6.4 Windows Millennium Edition

Windows Millennium Edition (Windows Me) — 3To omepa-
LHHOHHASl CHCTeMa VISl NEePCOHAJIBHBIX KOMIBIOTEPOB, I03BO-
JISAI0IIASA NOJYYUTh J0CTYNl KO BceM MHOT000pa3HbIM BO3MOKHO-
CTSIM JIEKTPOHHOr0 Mupa npu ucnojn3oBannu IIK B kavecTBe
AOMALIHEro KOMIbIOTEpa:

l)Bo3Mo:kHOCTH MyabTumeaua [17]:

cozoanue gunvmos. Cpencteo Windows Movie Maker mo-
3BOJISIET CO3JABaTh U PEAAKTUPOBATh BUACO(UIBMBI, a TAKXKE IPENOC-
TaBJIATh JPYTUM TOJH30BATEISIM JOCTYIl K HHUM C TIOMOIIBIO 3JIEK-
TPOHHOM MOYTHI U Internet;

YRpouieHHblil 6600 pomozpaghuit u npedocmasienue 00c-
myna K Hum. HoBble BO3MOXXHOCTH paboTHl ¢ MUPpPOBBIMEH (HOTO-
rpagusiMy MO3BOJISIOT 3arpy’kaTh CHUMKH CO CKaHEPOB U U3 LU(PO-
BBIX (hOTOAMNMAPATOB, a TAK)KE BBIIOJHATH HaA 3THUMHU (oTorpadus-
MU IIPOCThIE OINEpaluM, BKJIIOYas MOBOPOT U pacmedarky. [locie
3TOr0 HETPYJHO MepeciaTh JIydIIne CHUMKH 0 JIEKTPOHHON ToYTe
POICTBEHHMKAaM M JPY3bsIM, PAa3MECTUTh 3TH CHHUMKH Ha JMYHOM
Web-y371e wiv moArOTOBUTE CAMIBI IS TTOKa3a;

my3bika u eudeo. Ilpu nomoinu mpourpsiBarens Windows
Media MokHO 3arpyaTh u3 Internet My3bIKaJbHBIE MPOU3BEICHHS
WIN TIEPENHChIBaTh UX C NPHUOOPETEHHBIX KOMIIAKT-IHCKOB, CO3a-
BaTh KOJJIEKIIMH MY3BIKAJBHBIX MPOU3BEACHUH, MCIIONB3Ys TaK Ha-
3bIBa€Mbl€ CIIMCKHM BOCIPOM3BEACHUS, MEPENHUCHIBATh 3TH MPOU3BE-
JICHUS] Ha TIEPEHOCHOM MpPOMIpPhIBATENb WM KOMHOAKT-IMCK. Kpome
TOT0, UMEETCsl BO3MOKHOCTh IPOCIYIIMBAHHUS PATUOCTAHIMH HIIH
IPOCMOTpa BUAEO HENOCPEACTBEHHO uepe3 Internet;

603MoOMNCHOCIU 2paduKu u 36yKa. VIcTonb3ysl KOMIIOHEHTEHI
Di-rectX 7, MOXHO TOJYYUTh KAUECTBEHHYIO TPEXMEPHYIO TpaduKy
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¥ ONITUMAJIFHOE ISl TaHHOTO 00OpYyIOBaHMS BOCIIPOHM3BEICHUE 3BY-
Ka;

2) MHorooOpa3HbBle cpeacTBa JOCTyma K
Internet, Grmaromapss KOTOPHIM TTOIH30BATEIh MOXET ITOICPHKH-
BaTh CBS3b C OKPYXAIOIIUM MHPOM, HCHONB3Ys CIEIYyIOIIHE BO3-
MO>KHOCTH:

yoobcmeo padomel 8 2nobanvhoii cemu. Web-0003peBaTenb
Internet Explorer 5.5 mo3BomnsteT mpocMmarpuBate Web-pecypchl ¢ mpu-
MEHEHHEM yJOOHBIX CPEJCTB MOUCKA U JPYTHX COBPEMEHHBIX BO3MOXK-
HOCTEH, B TOM YHCIIe YCKOPEHHOTO 0030pa 1 Oostee yI00HOM TTedaTH;

nO00ePIHCKA WMUPOKONOIOCHBIX NOOKTHUEHUI C VCTIOIb30-
BaHHEM OBICTPOACHCTBYIOIIMX CPEACTB MOJKIIOUEeHHs K Internet,
Briroyasg ADSL u kaGeabHbIe MOIEMEL;

OMNPAagKa INeKMpPOHHON NOYMbBL C ROMOWBIO NPUIOIICe-
Hus Outlook Express;

cycoa HemeoneHHOU  nepedauu  coodouienuii.  MSN
Messenger, ¢ TIOMOIIIM KOTOPOW MOYXHO MIHOBEHHO YCTaHOBUTbH, KTO
MMEHHO M3 BalllUX Jpy3€d WM KOJUIET MOJAKIIOYeH B JAHHBIA MO-
MEHT K CETH, 1 OTIEpaTUBHO OOMEHSTHCS C HUM COOOIIEHUSMU;

suoeoxkongepenyuu. VIaterpanus co ciyx0oi HeMeUICHHON
Tepeaavi COOOICHUH MTO3BOJISIET 063 BUANMBIX 3aTPyIHEHHUHA TIEPEHTH
OT 0OMeHa TEeKCTOBBIMH COOOIIEHMSIMU K YYacTHIO B BHUAECOKOH(EpeH-
IIUSIX, OPTaHU30BaHHBIX C MOMOIIBIO MpoaykTa NetMeeting 3.1;

UHmMepaKkmueHvle uzpyl (HAPIpl, YSPBBI, IUKH, IMAIIKA U Pe-
BEpCH);

3) BO3MOKHOCTH B 00JacTH CO3JaHUS M IKC-

nJayaTamuy JOMalIHel ceTH:

ynpouwienue padomoet ¢ OomauiHell cembuio. YIydllIEHHbIE
WHCTPYMEHTAILHBIE CPEJICTBA IO3BOJISIOT TMPEIOCTABISATH OOLIMIA
JOCTYTl K OJHOMY MOAKIIOUEHHIO Internet HECKOJBKMM KOMIIbIOTE-
pam, Jake eciid OHU paboTaroT IMOJ YIPaBJIIEHUEM pa3HBIX BepCHil
cucreMmsl Windows;

macmep Ooomawinen cemu. Ilpouecc co3mganust gomarrHen
CEeTH yNpoIaeTcs 0aroaaps MpOCThIM TOIIATOBHIM HHCTPYKIIHSM;

agmomamuueckuil 00wuil 0ocmyn K RpuHmepam, ToJ-
KJTIOUEHHBIM K JJOMAIIHEHN CeTH;
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UHMEPAKmMuGHvle Uzpbl nO cemu. Y COBEPIICHCTBOBAHMA,
BHECEHHBIE B JIOMAIITHIOIO CETh, TO3BOJISIOT UTPATh MO HEll HECKOJIIBKUM
UTPOKaM;

4) BO3MOKHOCTH MO0 o0ecmeYeHHUI HaAJAEXKHOCTH
OC nng noMamHero KoMnbHTepa:

eéoccmanognenue cucmempl. Pynkuns System Restore mpenoc-
TaBISIET yOOHYIO BO3MOXKHOCTh OTKaTa CHCTEMBI B TIpeIblIyIee pado-
TOCTIOCOOHOE COCTOSIHHE B CITy4ae, €CIIM B CHCTEMe BO3HHUKIIM HETOJIAIKH
1 TpeOyeTcsi HeMeIJIEHHO BOCCTAHOBUTH €€ pab0TOCIIOCOOHOCTE;

3awuma cucmemHubix ¢haiines. BeTpoeHHBIE cpencTBa 3a-
MIUIIAIOT OT TOTEPH WM CIYYalHOTO W3MEHEHHS KITFOUEeBBIX CHCTEM-
HBIX (aiinos;

asmomamuyeckoe o6Hoenenue c¢ Web-yzna Windows
Update. 1lpenycMoTpeH ynoOHBINH crocod peryispHON aBToMaTHUe-
CKOM yCTaHOBKM OOHOBJIEHMH (BKJIOYas HOBbIE JApailBEpHl U PACIIH-
penust) HerocpeacTBeHHo ¢ Web-y3na Windows Update, yto mo3Bo-
JISIET BCET/Ia UMETh Ha KOMIIbIOTEPE TIOCIETHIO BEPCHIO CUCTEMBI;

YCKOpeHHble 3azpy3Ka U 60300H061eHIe PAOOMBbL;

5) BO3MOKHOCTH MO NOJAJep:KKe HOBOro amma-
PATHOro 00OpPYIOBaHUSA:

CUHMENNeKMYanbHaa) ycmanoeka ycmpoiicme. Daiinsl 1
JpaifBepbl Pacro3HAIOTCS] aBTOMAaTHYECKH, YTO YCKOPSET U YIPOILAeT
UX YCTaHOBKY;

nO00EPIHCKA  YHUBEPCAILHBIX  CAMOHACMPAUBAIOUIUXCA
yempoiicme UPnP (Universal Plug and Play), 6marogapst uemy mosis-
JSIETCST BO3MOXKHOCTD TPHUMEHATh «HUHTEIUICKTYalbHbIe» YCTPOHCTBa
HOBOTO TTOKOJICHUS;

nOMOWL U NOOOEPICKA 6 oDecnedenuu 00CHyna K Cnpagoy-
HbIM pecypcam, HaxoJsaMMcs Kak B Internet, Tak 1 Ha caMOM KOMITb-
I0Tepe, OCYIIECTBISETCS IEHTPATM30BaHHO U U3 yIOOHOTO MECTa;

Hacmpaugaemvle Menio. Paboumii CTON MEHbBIE 3arPOMOXK-
JIeH, TTOCKOJIbKY pa3iIMYHbIe MEHIO «IIPHUCIIOCA0INBAIOTCA» K MaHEpe
paboThI MOJIb30BaTENS (B MEHIO OTOOpaXKaroTCs TOJIBKO T€ MyHKTHI U
MIPOTPaMMBbI, KOTOPBIE HCITONB3YIOTCS Yallle BCETo);

noooepiicka Hoeeiiuieco 0bopyoosanusa. IlpenycmorpeHa
BCTPOCHHAS TOJJIEPIKKA TOCIETHUX MOJENEH 000pyIOBaHUS, TaKHX
KaK ISITUKHOTIOYHAs MBIIIb, Web-ki1aBuarypa, mupokononocHeie USB-
MOJIEMBI.
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6.5 MNMnardopma Windows NT
6.5.1 OOmue cBeneHust

Panee paccMmoTrpeHHBIC omepannoHHbIe cucTeMbl Windows 95,
Windows 98, Windows Me otHocstcst k OC, TOCTpOCHHBIM Ha
mnatdopme (npuHumne nocrpoenun sapa OC) Windows 9x. Gupmoit
Microsoft anpTepHatuBHO miargopme Windows 9x 6bi1a pazpaboTta-
Ha HoBasg twatpopma — Windows NT, sBusromascs Haubosee
momuoii OC Microsoft, B KoTopoil BriepBble HapylIeHAa TPaIu-
uusi opueHTanuu Ha Intel, c Tem 4TOOBI AaTh MPOU3BOAUTEIISIM BO3-
MOXHOCTb BBIOMpAaTh B KaueCTBE OCHOBBI [UI CBOUX CUCTEM APYIHe
nporeccopel. Tak, Microsoft m ee mapTHepsl CO3JAIKM BEPCHH
Windows NT ms MIPS R4000, DEC Alpha, Power PC u psna apy-
I'MX MOIIHBIX IpoueccopoB. Hu onHa U3 BhIIENEpEeYNCICHHBIX MUK-
pocxeM He COBMECTHMaA C CEMEUCTBOM IpolieccopoB Intel, moatomy
CIMHCTBEHHBIN CIMOCOO 3acTaBUTh CYLIECTBYIOIIUE TMPHIOKCHUS
Windows umu MS DOS pabotaTs Ha OHOM M3 3THX IMPOIECCOPOB
3akmrovaetcs B obecrreueHun Windows NT HEKUM SMyISTOPOM TIPO-
neccopa Intel. Ha camom nene, paboraromue nogq Windows NT kom-
MBIOTEPBl OOBIYHO HCIIONB3YIOTCS BOBCE HE VIS 3allyCKa MpPOrpamMm
MS DOS, B cBs13u ¢ yeM B Windows NT cymecTByeT psia orpaHude-
HUH Ha BBINOJIHEHNE 16-pa3psIHbIX TPUITOKESHUH.

6.5.2 Windows NT Server 4.0

Windows NT Server 4.0, Onaromapss HOBBIM OCOOEHHOCTSIM
Option Pack, nocraBnsemoro Bmecte ¢ Windows NT 4.0, sBistercs
COBEPIICHHOW CPemoH AJI HAMMCAHUS W Pa3MEIIEeHUs] CETEeBhIX MPO-
rpamm [17]. OH Haubomee mMpOCTOil B yNpaBlIEHUU CPEelU BCEX cep-
BepHbIX omnepannoHHbIX cucTeM. Windows NT Server 4.0 0b1a
pa3patoTaH ¢ UeJbI) YCKOPEHHUSI TOCTPOeHHsI M Pa3padoTKu
ousHec-npuioxkenuid. Option Pack BctpamBaer npsimo B Windows
NT Server 4.0 Web-ciny0bl, TpaH3aKIIUH, KOMIIOHEHTHI, OYepEIH
coobOmenuii. HoBrle cpencrBa ynpasnenus Windows NT Server 4.0
u Option Pack nmomoraror co3gaBate Web-caiiThl, ynpaBisTh UX CO-
Jep>KaHueM, U3y4aTh MOCEUIaeMOCTh U CIIOCOOCTBYIOT UX Pa3BUTHIO.
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Hannuue Heckonpkux Web-caiToB Ha OJHOW MAallMHE, IOJI-
Jiep’KKa HOBBIX M3ATENIbCKUX TeXHoJoruid B Web, cpencTsa HacTpoii-
ku genator Windows NT Server 4.0 myumeid cpenoit ans myOauka-
MU u 0E30MacHOr0 HWCIOJIh30BaHUS WH(POPMAIMM BO BHYTPEHHHX
CEeTSIX IpEeANpUATHii U B Internet.

OcHoBHble Bo3MOxHOCTH Windows N'T cOCTOAT B ClieyIomIeM:

- uHTepdeiic mons3oBarens OC Microsoft Windows 95 Berpo-
e B Windows NT Server 4.0. OTo memaer B3anMOICHCTBHE C CEpBe-
poM OoJiee JIETKUM U MOX0XKUM Ha padoty ¢ Windows 95 u Windows
NT Workstation 4.0;

- aIMUHHUCTpPATHBHBIE MacTepa COJep>KaT CTaHJapTHBIE Cpel-
CTBa MO YIPABJICHUIO CEPBEPOM M MOMOTAIOT IIar 3a IaroM B pellle-
HUM Kaxaon 3amaun. Kpome Toro, Windows NT Server 4.0 umeer
MacTepa ISl TOAKIFOYEeHHUS HOBBIX TIOJIb30BaTeleH, JIUIEH3NPOBaHUS,
YCTaHOBKH JOCTYTIA K (haiIaM 1 Mmarkam 1 T.1.;

- 3¢¢eKTHBHBIE CPEACTBA TUATHOCTHKH, IO3BOJISIOT OTCIE-
KUBaTh MOTOK JIaHHBIX Ha CEpPBEP M C cepBepa Ha YPOBHE IAKETOB,
00JIerJaroT ycTpaHeHHEe MPOoOJIeM C CEThI0O M IPEIOCTaBISIOT BO3-
MOKHOCTh HAONIOJICHHS 32 TyTEM pactpocTpaHeHHsT HHPOPMAIIHH;

- CHCTEMHBIE TPaBHJIA WCIIOJNB3YIOTCSA I CO3MAaHUS CIMHOMN
KOH(UTYpaIUX U KOHTPOJIT Haa pabodei cpemoi momp30BaTee u ux
JICUCTBUSIMU;

- MeHeMIKep 3ahad MCIONb3yeTcs AJsl HaONMIoAEHHS 3a MPHIIO-
KEHUSMH | 3aJla4aMU U TIOJMYUYEHHs CBECHUH O TMPOM3BOIUTEIEHO-
ctu Windows NT. Ilo kaxxmoi mporpaMmme, 3amymieHHONW ¢ pabodeit
CTaHLIWY, BBIIAETCS clpaBKa 00 00beMe 3aHATON MaMsITH U UCIIOIb30-
BaHUH PECYpPCOB MPOIIECCOPA;

- Microsoft Index Server aBTOMaTHUecKW HWHICKCHPYET Ha
cepBepe BCE COACPKUMOE U MOKa3bIBAET CBOMCTBA (ailyioB, BKITFOYAs
HTML. Oto pabotaet mist Internet, Intranet u mpocThIX cepBEPOB;

- pa3paboTaHHBIA UIA HEMPOTPAMMHCTOB, MOIXOISAIIAN IS
OIBITHBIX pa3paborunkoB Web-caiitoB, Microsoft FrontPage sBmus-
eTcst OBICTPBIM M MPOCTHIM B MOJIB30BAHUHU MPOIYKTOM JUISl CO3JaHHMS
Y yTIpaBlieHus podeccnoHanbHIMA Web-caliTami.

- mporokon PPTP (Point-to-Point Tunneling Protocol) mo3Bo-
JISIET MCIOJBh30BaTh OOIICAOCTYIHBIE CETH, Takhe Kak Internet, s
CO3/aHUsI BHUPTYaJTbHBIX YaCTHBIX ceTeil. Bo3MOXHO nanbHelIiee
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pasBuTHE TPOTOKOIOB it noaaepkku TCP/IP coennaennii u mud-
pOBaHUS JaHHBIX.

[pu ucnionezoBanuun Windows NT Server 4.0 npeabsBistoTcs
cieayronme TpedfoBaHus K 000py10BAHNIO:

s Intel U COBMECTMMBIX C HHM MPOLECCOPOB — MPOLECCOp
486/33 Mri u Beire, Pentium wnmu Pentium PRO; me menee 125
MO6aiiT cBOOOTHOTO MTPOCTPAHCTBA HA KECTKOM JIHCKE;

mist - RISC-cuctem — RISC-mpomeccop, COBMECTHMBIH €
Microsoft Windows NT Server Bepcun 4.0; He meree 160 Moait
CBOOOJIHOTO MPOCTPAHCTBA HA KECTKOM JHCKE;

O6mme Tpedoanus mis Intel-mporeccopor u RISC-cucrem: 32
MO6 omepaTHBHOM MaMATH; YCTPOMCTBO [JIsI YTEHHA KOMIIAKT-
auckoB; VGA, Super VGA unu apyroii rpaduveckuil Buaeoanan-
tep, copmectuMsiii ¢ Windows NT Server 4.0.

6.5.3 Windows NT Workstation 4.0

Windows NT Workstation 4.0 npenHazHauyena aias (pyHK-
LHHOHUPOBAHUS HA KJIMEHTCKUX MeCTaX B KOPNOPaTHBHOMW cHc-
Teme. OOHOBIIEHHBIN TONB30BaTeNbCKkUi UHTEpQeiic Windows NT
Workstation 4.0 mpemocTaBisier nHTepEHCHBIE CPEACTBa, MOA00-
Hele uHTepdericy Windows 95: BHemHmid BuJ, 3(h(HEeKTHBHOCTD pa-
601b1. K ocHOBHBIM (hyHKIHMOHANEHEIM OocoOeHHOCTsIM Windows NT
Workstation 4.0 otHOCcsTCs [17]:

- BO3MOXHOCTb IIPEAOCTABJICHHUSI HE3aBUCHMOI'O aJPECHOTO
MpOCTpaHCTBa 16-pa3psaaHBIM MPHUIOKEHUSAM, OPraHHM30BAaHHBIM Ta-
KUM 00pa3oM, 4To B ciiyyae cOOsl OMHOTO U3 HUX OCTaJlbHBIC HE IO-
CTpasaoT;

- JIOTIOJIHHTEJNIbHAS 3alUTa 0cO000 BaKHOTO KOJA OIEpaIiioH-
HOH CUCTEMBI, IpaliBEpOB YCTPOUCTB U JaHHBIX U3 IIPUIIOKECHHUN.

- HaJIW4Me MHCTPYMEHTOB yJAJIEHHOI'O YIIPABJICHUS M IOHCKa
HEUCIIPaBHOCTEW;

- BO3MOXHOCTb MpPOBEICHHS aJMHHUCTPATOPAMH IOJUTHUKU
MOJ/ICPKKU CTAHAAPTOB, HEOOXOOMMBIX Ul CUCTEMHBIX HACTPOEK
pabodero croJa.

K ooopynoBanuo Windows NT Workstation 4.0 npeabsiB-
JISIIOTCS CJIeayIolIie TPeGOBaHMA:
- cuctembl Ha ocHOBe Intel Pentium mnm 6oitee OBICTPHIE;



215

- cucTeMmHBIe paboune crannun Ha ocHoBe RISC-mpomeccopos
Alpha AXP, MIPS R4X00 nnmu PowerPC; 32 M6 onepaTuBHO# ma-
MSITH;

- 110 M6 cBoGomHOTO MecTa Ha IWCKE; aganTep MOHHTOpPA
VGA uny TydInero paspemieHus;

- MaHumynsTop Microsoft Mouse uian coBMecTUMOE yCTPOHi-
CTBO.

6.6 NMnardopma Windows 2000
6.6.1 Windows 2000 Server

Inargpopma Windows 2000 mpencrasnser coboit OC HOBOTO
TTOKOJICHWSI JIJIs IEJIOBOTO UCTIONB30BAHUS HA CaMbIX Pa3HOOOPa3HBIX
KOMIIBIOTEPAX — OT MMEPEHOCHBIX KOMITHIOTEPOB JI0 BHICOKOKIIACCHBIX
CepBEpOB, OCHOBBIBaeTcs Ha TexHosioruu NT u siBasiercst onepa-
HHOHHOI CHCTEMOIi IJIsl BeleHHs1 KOMMEPYeCKOH esiTeIbHOCTH
B Internet. Windows 2000 Server cTpouTcsi Ha IperMYyIIIECTBaX Cep-
Bepa Windows NT Server 4.0, mpegocTaBiisis Ipu 3TOM IICNBIH Psif
yIy4llleHWHd, a TaKKe HOBBIC MOIIHBIE BO3MOXXHOCTH M HaOOpHI
¢ynkmuii. Cepep Windows 2000 Server BxirtodaeT B ceOst CITy:KOBbI
CTaHIIAPTHBIX KaTajioroB, Web, cIy>KOBI TIPIIIOKCHUH, CeTH, (ailioB
W TeYaTH ¢ MOIIHBIMH BO3MOXKHOCTSIMU YIIPABJIICHUSI «OT y37a K y3-
Jy» U BBICOKOH HaJEeKHOCTBIO, UTO SIBIISICTCS HaWIy4lled OCHOBOM
JUIS MHTErpaluu npeanpusatud B Internet.

K HOBBIM BO3MOXHOCTSIM OoTHOCATCS [17]:

- Oeppazmenmayusn oOucka. VI3MeHAOIIAACS C TEUYCHHUEM
BpeMeHH (hparMeHTaus TUCKa MOXET CePhe3HO CHU3UTH OBICTPO-
NEHCTBHE CIJIBHO 3arpyXKeHHOro (DaiJloBOrO cepBepa WIN BeO-
cepsepa. [Ipeanaraemblie cpeacTBa yay4IIalOT AOCTYITHOCTh U OBICT-
poJieiicTBHE THCKOB;

- @bloeneHUue OUCKOBBIX KEOM VICTIONB30BAHMUS JUCKOBOTO MPO-
CTpaHCTBa ISl TIOJB30BATeNsl M TOMA, YTO YBEIMYMBAET IOCTYII-
HOCTb AMCKOBOTO MPOCTPAHCTBA U 00JerdaeT MiIaHupOBaHUE HCIIOJb-
3yeMOTo MecTa Ha JHCKe;

- OunamuyecKoe ynpaeieHue momamu, BKIOYAloOIIee I0-
0aBJICHME HOBBIX TOMOB, PACIIUpPEHHE CYLIECTBYIOUIMX, yIaJCHHE
Wi A00aBJIeHHE 3epKajia MM BOCCTAHOBJICHUE IHCKOBOI'O MAacCHBA
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RAID 5 npu pabotaromeM cepBepe 6€3 BIUSHUS Ha pabOTy KOHEU-
HOT'O TIOJIb30BaTEJIs;

- uepapxuueckoe ynpaeienue namamuio, OCyIIeCTBISIEMOE 110-
CPEICTBOM aBTOMATHYECKOTO TIepeBO/la HA MEHEe JOpOTrrhe HOCHUTENH
JIAHHBIX, K KOTOPBIM B TCUEHHE MPOJODKUTEIFHOTO BPEMEHH HE Tpo-
W3BOAWIOCH OOpAILICHHI; MAKCUMH3ALMU TCKOBOTO MPOCTPAHCTBA IS
JTAHHBIX, K KOTOPBIM JIOCTYII OCYIIECTBIISIETCS HanboJee 4acTo;

- cayacoa penaukayuu paitnose FRS — permukanus TaHHBIX
B CETEBBIX MAINlKaX U aBTOMATHYECKOe oOeclieueHNe CHHXPOHU3AINH
Mexny kommsmu. Crmyxk06a FRS yBenmuumBaer ObicTpojeiicTBue u
JIOCTYITHOCTH pacIipeieNieHHON (QailIoBOI CHCTEMEI;

- wugposanue ailnoeoii cucmemepl, ypernnauparomee 06e30-
MAacHOCTh JAHHBIX 32 CUET IU(POBAaHUS OUCKa (IaHHBIC OCTAIOTCSA
3amupPOBAaHHBIMY JIaXKe TPU apXHUBAIINN);

- ynpaenenue npunmepamu ¢ nomouivio Beba, no3Bossromee
OCYULIECTBISITH IPOCMOTP M YIpaBJieHUE IPUHTEPaMH U3 JI000T0 000-
3peBarens;

- ynpaeénenue yOdieHHbIM ROPHOM, TIPEIOCTABIISIONIEE BO3-
MOYKHOCTh JUCTAHIIMOHHOTO YINPABJICHHUS M HACTPOWKH IOPTOB
MIPUHTEPA C JIFOOOTO KOMITBIOTEpa, HA KOTOPOM YCTaHOBJICHA CHUCTE-
ma Windows 2000 Professional;

- Hanuuue npozpammol pazoopa azeika XML. Co3ganue
MPUIOKEHHH, MO3BOJISIIOIINX BeO-cepBepy OOMEHHBATHCSA JAaHHBIMU
dopmara XML'? kak ¢ oGospesatenem Microsoft Internet Explorer,
TaK ¥ ¢ JIIOOBIM cepBepoM, 00JIaTafOIIMM BO3MOKHOCTHIO HHTEPIIPE-
taruu popmara XML;

- nepesanyck ceanca FTP, ycunuBaromuii OBICTpOAEHCTBUE
3arpy3ku OJiaromaps BO3MOKHOCTH BO30OHOBJICHHS 3arpy3KH ¢ TOTO
MecTa, Ha KOTOpOM OHa Oblla pepBaHa;

- fe3onacnasn céa3b no cemu. 3anppoBaHHas CBsI3b 10 CETU
KOMIIAHUH «OT y37a K y3Iy» C HCIIONb30BaHMeM cTaHmapTa [PSec
MOMOTAeT 3alIUTHTh Mepeavy Ba)KHBIX JaHHBIX BHYTPH KOMIITAHUU OT

12 XML (Extensible Markup Language) — 5T0 sI3bIK pa3METKH, OIHChI-
BalOIIMKA IEJIbId  KiIacc OOBEKTOB JaHHBIX, Ha3biBaeMbiXx XML-
JIOKyMEHTaMH. DTOT SI3bIK MCIIOJIB3YETCSl B KAUeCTBE CPEACTBA ISl OMHCA-
HUS TPAMMATHKHU APYTHX S3BIKOB M KOHTPOIIS 32 MPAaBUIBHOCTHIO COCTABIIE-
HUS TOKYMEHTOB.
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HaMEPEHHOTO WM cITydaiiHoOTO TIpocMoTpa. Ciryskba Active Directory
o0ecrieynBaeT MPU MOMOIIM COOTBETCTBYIOIIEH MOJUTHKHU IIEHTpa-
JIU30BaHHBIN KOHTPOJIb 3a HCIIOJIE30BAHUEM O€30I1acHOW CBS3U IO
ceTH, 9TOObI 00eCIIeYnTh BO3MOKHOCTH /ISl €€ Pa3BEePTHIBAHMS,

- cemegoe Kayecmeo Cayxchvl, TPEATIONAraioliee BBEACHHE
MIPUOPUTETOB JJIsi TIOTOKOB TpahriKa CETEBBIX IMPIJIOKECHUN B IEISNX
MOBBIIIIEHHS 3(PPEKTHBHOCTH, JOCTYITHOCTH M OBICTPOICHCTBUS CETH;

- Oenezuposanue HAOGOPA AOMUHUCMPAMUBHBHIX NOTHOMO-
yull  AAMUHUCTPATOpaMH CETH C TIOMOINBIO CIyKObl Active
Directory, mpou3BoanMoe IUIsl OTACTBHBIX JTUI] B TpeJesiaX OpraHu-
3alWU C HEeNbI0 pachpeneneHuss QyHKIUN yIpaBIeHus U yITyqIIeHus
TOYHOCTH aJMUHHUCTPUPOBaHUS. JlenerupoBanue MOJHOMOYUM Tak-
e TIOMOTaeT YMEHBIIUThH YUCIO JOMEHOB, HEOOXOIUMBIX KOMITAHH-
SIM JIJ1S1 IOJIICP KKK OOJBIIION OpraHU3aIiy ¢ Teorpapuuecky paszHe-
CCHHBIMU ITYHKTaAMMH,

- Hanuuue cucmemul 3awjumul Qaitioe Windows, npenor-
Bpallaroliel BO3MOXHYIO 3aMEHY Ba)KHBIX CHCTEMHBIX (DaliioB mpH
YCTaHOBKE HOBOTO IIPOTPAMMHOTO O00ECTIEUeHHUS;

- 3auuma om 3anucu 8 pexycume A0pd, VCKIIOYAIOMAS BO3-
MOYKHOCTB BMEIIIATEIHECTBA OMIMOOYHBIX IPOTPaMM B pabOTy CHCTEMBI,

- 3azpy3xa 6 0e30nacHom pexcume, TIO3BOJISIONIAS TTOIH30Ba-
TEJISIM OPraHU30BaTh MPOBEPKY CHCTEMBI B MPOIECCE 3ayCKa MyTeM
M3MEHCHUS 3aJIJaHHBIX 110 YMOJYaHUIO HACTPOCK WM yNaJCHUS He-
JTABHO yCTaHOBIIEHHOTO JpaiiBepa, UCTIOIb30BaHNE KOTOPOTO TIPUBEIIO
K BO3HHUKHOBEHHIO HETIONAJIOK;

- Hanuuue NIAHUPOGWIUKA 3A0ay, OPTaHU3YIOLIETO BHI30B
JMO00T0 ClieHapusl, AOKYMEHTa WM MPOTPaMMEI B JIFOO0H MOMEHT
BPEMEHH WM Yepe3 000N MPOMEKYTOK BPEMEHH, a TaKKe B OTBET
Ha TaKue CO6I)ITI/I$I, KaK 3arpy3ka CUCTEMBI, BXO/ ITI0JIL30BATCIIA WA
MPOCTOM CUCTEMBEI.

6.6.2 Windows 2000 Professional

BosmoxkHOCTH — OmepannoHHOM cuctembl  Windows 2000
Professional mo3BosstOT UCIIOMBE30BATh €€ KaK OCHOBHYI0 OIlepanu-
OHHYIO CHCTeMY /IJIsi COBPEMEHHbIX HACTOJBHBIX KOMIbIOTEPOB
U KoMnb0TepoB Notebook, ncrnonb3yemMbIx Ha OPEINPUATHIX JIO-
6oro tuma. [Ipu co3manmm 3TO¥ cUCTeMBI Koproparmeir Microsoft
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ObUTH COXpaHEHBl W YIYYIIEHBI BCE TIIOJNE3HBIE BO3MOXKHOCTH
Windows 98 (texnomnorusi «Plug and Play», npocToli ¥ NOHSTHBIH
MOJIL30BATENILCKUN HHTEp(dElic, MUPOKUE BO3MOXKHOCTH YIpaBe-
Hus). Kpome Toro, oHM OBUTH JOTIOTHEHBI CUCTEMOW 0€301TacHOCTH,
Cpe/CTBAaMH yTIpaBIICHHS M OOECIICUeHUS] HaJeKHOCTH, XapakTep-
HeiMu Uit cucteMbl  Windows NT. Pa3BepTeiBaHHE CHCTEMBI
Windows 2000 Professional kak Ha ogHOM KOMIBIOTEpE, TaK U B
pamMKax BCEMHPHOW CETH IMO3BOJISET MOBBICUTH dPPEKTUBHOCTH HC-
MOJIb30BAaHUS KOMITBIOTEPHBIX TEXHOJIOTHH.

Bosmoxxaoctn Windows 2000 Professional goctarowyno mmpo-
KW, B JJAHHOM TIOCOOMH OCTaHOBUMCS Ha HamOoJjiee CyIIEeCTBEHHBIX
u3 Hux [17]:

- 3aIIUTa OCHOBHBIX (DaliJIOB CHCTEMBI OT MEPE3aNuCH MPH yC-
TaHOBKE MPHIIOKEHUH. B cirydae mepesamnicu ¢aiina cucrema 3amu-
o1 Windows File Protection 3amMeHUT nepe3anucaHHbIid (aiin mpa-
BUJIBHOW BepcHed. 3ammTa CHCTEMHBIX (hailloB oOecrieunBacT Ha-
nexHyro paboty cucrembl Windows 2000 1 OTCYTCTBUE CHCTEMHBIX
c00eB, XapaKTepHBIX sl Ooyiee paHHUX Bepcuil cucteMbsl Windows;

- TapaHTUPOBAaHHOCTH MOJJIMHHOCTH JPABEPOB JTAHHOTO yCT-
poiicTBa M YMEHBIIIEHHE PUCKA YCTAaHOBKH HecepTU(UITUPOBAHHBIX
JIpaiiBepOB;

- YMEHbBIIEHHE BEPOSTHOCTH cOOEB MPUJIOKEHHH M He3aruia-
HUPOBAHHBIX MEPE3arpy30K CUCTEMBI;

- HCKIIIOYEHHE OOJBIIMHCTBA CIIyYaeB, BBI3BIBAIOIINX MPUHY-
IUTENBbHYI0 Tepe3arpy3ky cuctemsl it Windows NT 4.0 u
Windows 9x. Bo MHOTHX cily4asx Aake MpH YCTAaHOBKE HOBBIX ITPH-
JIOKEHUH TIepe3arpy3Ka CUCTeMBbI He TpeOyeTcs;

- yBenmueHHe ObIcTponeiicTBus Ha 25% 1O CpaBHEHUIO C
Windows 9x B cucreMax ¢ onepatuBHON naMsaThio 64 M6 u Gornee;

- WCHOJIE30BaHUE TOJHOM 32-paspsaHON apXUTEKTYphI, TO3BO-
JISTIOTTIEH BBITIOJTHATH OMHOBPEMEHHO Oonbimie 3axad, yeM Windows 95
i Windows 98;

- moaaepxkka a0 4 I'6 oneparuBHoit namatu (RAM) u 1o n1Byx
CUMMETPHYHBIX MYJIBTHIIPOILIECCOPOB;

- BO3MOXHOCTH B3aMMOJEHCTBUSA C OoJiee PAaHHUMHU BEPCHUIMHU
Windows Ha paBHOIpaBHOW OCHOBE, BKJIIOYAsi pa3perieHne COBMECT-
HOTO JIOCTYIa K TaKUM pecypcaM, Kak MaIlkd, IPUHTEPHl U nepude-
pUHHBIE YCTPOUCTBA;
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- moxanepxka cimyxb6amu Microsoft Windows 2000 xameHTa
s gocryna k UNIX-Mammnam;

- mnodaiinoBoe mMuUGpPOBaHUE C MOMOIIBIO CO3AAHHOTO CITy4aii-
HBEIM 0o0pa3om kiroda. Ilporecchl mudpoBaHus U IentupOBaHMS
MPOU3BOIATCS SIBHBIM TSI IT0JIb30BATEIsl 00pa3oM.

- OpraHu3aiys MOMOIIHM B 3alIUTE NaHHBIX, IIEPEAABACMBIX 110
cern. Cpencteo [PSec, mo3Bossromee opraHu3aiusiM 0e301acHo Tie-
penaBath JaHHBIE Yepe3 Internet, sIBIsI€TCS BaXKHOM 9aCThIO CHCTEMBI
obecriedeHust 0€30MacHOCTH ISl BUPTYaJIBbHBIX YacTHBIX ceTed VPN
(Virtual Private Network);

- aBTOMAaTHYECKOE HaXOXKIEHHE MPOKCU-CEpBEpa M HACTPOUKA
obo3pesarens Internet Explorer 5.01 mis moaxmrouenus x Internet.

TpeboBanusi K 000PYIOBAHUI0 BKIIIOYAIOT: PEKOMCH/IOBAHHBIN
MUHHMYM — pentium-coOBMECTHUMBII Tporieccop ¢ yactotoit 133 Mra
wim Beilie 64 MO oneparuBHOl mamatd RAM (mpuHATH BO BHHUMa-
HUE, YTO C YBEJIMYCHHUEM pa3Mepa ONEePAaTUBHOMN MaMsATH yBEIUYHBA-
eTcs 1 OBICTPOACHCTBHE); )KECTKUI NUCK oObeMoM 2 ['0, Ha KOTOpOM
nMeetcs He MeHee 650 M6 cBobomHOTO MecTa. OnepanoHHasT CUC-
tema Windows 2000 Professional moanmep:xuBaeT omHOmpoieccop-
HBIE U JIBYXIIPOIIECCOPHBIE CUCTEMBI.

6.7 OnepaunoHHaa cuctema Windows XP

Kopnopanueit Microsoft mpezictaBieHo Tp BbIMTyCcKa ONEpaIi-
onHoO# cuctembl Windows XP:

1) Windows XP Professional — onepalluoHHasi CUCTEMa, MPeJi-
Ha3HAYCHHAS JJI1 KOPIOPATUBHBIX MOJB30BATENEH M 00ecreunBaro-
1asi BBICOKHU YPOBEHb MAcCIITAOUPYEMOCTH H HaJIS)KHOCTH;

2) Windows XP Home Edition — >3pdexkruBHas miatdopma s
paboThl ¢ MUGPOBBIMH MYJIBTUMEIUNHBIMA MaTepHAIaMH, SIBIISIO-
niasicst HauboJiee yIauHbIM BEIOOPOM JIJIs TIOJIh30BAaTENEeH IOMAITHUX
KOMITBIOTEPOB U JIFOOUTENEH KOMITBIOTEPHBIX UTD;

3) Windows XP 64-Bit Edition — 64-pa3psiiHas onepanioHHas
cHCTeMa, CIIOCOOHAs YIOBIETBOPUTh CAMbIX TPEOOBATEIBHBIX MOJb-
30Barelieil, 00IagaomMX CleaaIbHOM TEXHUYECKOM ITOAr0TOBKOMA.

[MpuBenem ocHoBHBIE XapakTepuctuku Windows XP [17]:
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- ocHoBy cuctembl Windows XP cocraBmser kom Windows NT
n Windows 2000, xapakrepuzyemblid 32-pa3psiiHON BBIYUCIUTEIb-
HOW apXUTEKTYpOU U MOJHOCTHIO 3aIHMIIICHHONW MOJICITIBIO TaMSITH;

- CpemcTBO  TIPOBEepKHM  jpaiBepoB  ycrpoiictB B OC
Windows XP, co3naHHOe Ha OCHOBE aHAJIOTHYHOTO CPEJCTBA CHCTE-
Mbl Windows 2000 u obecrnieurBaroiiee 0ojee TINATEIEHOE UCTIBITA-
HUE ApaiiBepoB;

- JIOCTYIHOCTh KPUTHYECKH BAKHBIX CTPYKTYp SIIpa CHCTEMBI
TONIBKO JUISl UTCHHs, Ojarojaps uYemy ApaiBepbl M MPUIOKECHUS
HE MOTYT MoBpeauTh ux. Kox npaliBepoB YCTpOMCTB Takke JOCTY-
TIeH TOJIBKO JJIS YTEHHs M CHaOXKeH 3aIlUTONW Ha YPOBHE CTPAHMII,

- HaJIM4YuC MEXaHU3Ma, IMO3BOJIAIOIIETO YyCTaHABJIMBATHL U HC-
MOJIb30BaTh OJHOBPEMEHHO HECKOJNBKO BEPCHH KOMIIOHEHTOB CHC-
TeMbl Windows;

- BO3MOXXHOCTH O€30IacHOM mepenadn AaHHBIX depe3 HTep-
HET ¢ MoMoIIbIo cucteMsl [P-6e3omacHocTH;

- OOHOBIECHHBI BHEIIHWH BUA TIPU COXPAaHEHUH sjpa
Windows 2000, mpemocTaBISIONAA BO3MOKHOCTE OOBEIUHEHUS H
YOpOoueHus TUIMAYHBIX 3a71a4; Z[O6aBJIeHI/IH HOBLIX BU3YAJIBHBIX IOMI-
CKa30K, TOMOTAMOIIUX IIOJH30BATENI0 B padOTe C KOMITBIOTEPOM;
BO3MOKHOCTH CMEHBI OOHOBIIEHHOTO TIOJIh30BATEIHCKOTO MHTEPQEH-
ca Ha kinaccuueckuii untepdeiic Windows 2000 ogHuM HaxkaTueMm
KHOIIKY aJIMUHUCTPATOPOM WJIH TIOJIh30BATEIEM CUCTEMBI;

- BO3MOXXHOCTh HACTPOWKH W ONTHMHU3AIMA MHOTOYHCICHHBIX
dbyHKIHI oneparmonHol cucteMbl Windows XP, a Takke ycTpaHCHHS
HETIONaIOK.

K ocunoBHbIM Bo3MOkHOCTSIM Windows XP Home Edition ot-
HOCSITCA:

- HOBOE BHEIIHEe 0(OPMIICHHE;

- pabora ¢ HUPPOBBEIMU U300PAKEHUSIMH U OOMEH HMU;

-  HaIMYAE MHOTO(OYHKIIMOHAIBHOTO CpEeACTBa PabOTHI ¢ My-
3BIKAIGHBIME  MaTepHuajaMu, oO0ecreunBaolee MOUCK, 3arpys3Ky,
XpaHeHUE U BOCIIPOU3BEICHUE IIU(PPOBBIX MY3bIKAIBHBIX (haiIOB;

- HaJmu4Me BCeX HEeOOXOIMMBIX CPENCTB IS CO3MIaHUS H ITPO-
CcMOTpa BuaeoMarepranoB Ha cBoeM 1K u oomena nmu;

- TPOCTOTa OpTaHW3aluu OOLIETO AOCTyNa K KOMIIBIOTEPY U
CO3JIaHUs IOMAITHEH CceTH;
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- Hayimuue 3(GQPEKTUBHBIX CPEICTB CBSI3U VIS NE€peJadd MIHO-
BEHHBIX COOOIICHHI, IPOBECHNUS TOJIOCOBBIX U BHIICOKOH(EPECHIINH,
a TaKk)Ke OpraHU3alli COBMECTHON paboThI;

- H&JINYME CPEICTB Ul PEIICHUs BO3HHUKAIOIMX MpobiieM H
MOJTyYEHHsI TIOMOIIH CTICIIHAIHCTOB.

Windows XP Professional o61agaeT BceMu BO3MOKHOCTSIMHU,
npucymumu Windows XP Home Edition.

OcTaHOBUMCSI Ha [JOIOJHMUTENIBHBIX HPEUMYINECTBAX NaHHOU
OoC:

- Oojee BBICOKMH YpOBEHb O€30MACHOCTH, BO3MOXHOCTb
mmdpoBanus GaiaoB U MANOK C IEIbI 3aIlUTHl KOPIOPATHBHOM
nH(popMaIny;

- TMOJAep)KKa MOOMIBHBIX YCTPOHCTB Uil 0OecriedeHus: BO3-
MOYKHOCTH Pa0OTBl B aBTOHOMHOM PEXHUME WM MOJKIIOYCHHS K
KOMIIBIOTEPY B YAAJICHHOM PEXHUME;

- BCTpPOEHHAas MOAJEP’KKa BBICOKOIPOU3BOAUTEIBHBIX MHOIO-
MIPOLIECCOPHBIX CHCTEM;

- BO3MOXHOCTH paboOTBHl ¢ cepBepamu Microsoft Windows
Server u cucteMaM# yIpaBieHHs MPEANPUITUIMU;

- 3¢ dexTUBHOE B3aUMOACHCTBHE C APYTUMH IOIb30BaTEISIMU
[0 BCeMy MHUpY Oiaronaps BO3MOKHOCTSIM MHOTOSI3BIYHOM IOJ-
TIEPAKKH.

TpeboBanus K 000PYAOBaHUIO COCTOST B CIICAYIOIIEM:

- KOMIIBIOTEp ¢ TAKTOBOM 4acTOTOM mpoueccopa He meHee 300
MI1; momyctumbrit MuaumMyM — 233 MI'T1 (cucteMa ¢ OTHUM HITH
IBYMsI TIPOIIECCOPAaMH); MOTYT HCIIOJIB30BaThCS IPOIECCOPHI Ce-
meticTB Intel Penti-um/Celeron, AMD K6/Athlon/Duron wmu apyrue
COBMECTHMBIE IIPOLIECCOPHI;

- pexomenayercs He MmeHee 128 MB6 O3V (momycTtumsrit
MUHUMYM — 64 MB, nipu 3ToM OBICTPOJCHCTBHE U HEKOTOPHIE BO3-
MO>KHOCTH OII€PALlMIOHHOM CUCTEMBI MOT'YT OBITh OIPaHUYEHBI);

1,5 I'6 cBOOOAHOrO MeCTa Ha )KECTKOM JIHUCKE;

- BHUzeomiaTa U MoHUTOp Super VGA ¢ pa3pelieHlueM He Me-
Hee 800%x600 Touek. JIMCKOBOI MJISI KOMIIAKT-AMCKOB MUIM JIHCKOB
DVD;

- KiIaBMarypa W Mbib Microsoft Mouse WM COBMECTHMOE
YCTPOHCTBO BBOAA.
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B Windows XP 64-Bit Edition 3a10:XeHBI CIIETyIOIAE BO3MOXK-
HOCTH:

- BBICOKHI ypOBEHb OBICTPOJCHCTBUS M MacIITaOUPyeMOCTH,
MTO3BOJISIONINI pemaTh CIOXKHBIE 3a/1a4l TEXHUYIECKOTO XapakTepa,
HanOosee TpeOoBaTEIbHBIC K PECypcaM KOMITBIOTEPA;

- opranuzanua padotsl OC Ha OCHOBE CeMEHCTBa MpoLECcCo-
pos Intel Itanium, Gmarogaps yemy obecriednBaeTcs MOANEPIKKA JI0-
MTOJTHUTEIFHOTO 00beMa MaMSTH, YBEIIMIUBACTCS CKOPOCTH OTEPaITHid
BBOJIa-BBIBOJIA, PACHIMPSIOTCS BO3MOXKHOCTH JUIS BBIMIOJIHEHHS BbI-
YHUCJICHUH EPEMEHHBIX C IJIaBaIOIIeH TOUKOI;

- oddektuBHas TwIaTGopMa I CO3MAHUS COBPEMEHHBIX
HU(pPOBBIX MaTEPHATIOB;

- MOIIHAs KOMIbIOTepHAs IaT(opma i BBHIOJHEHUS TEX-
HUYECKHUX M aHATUTUYECKUX Pa3padoToK;

- ominMyHas tiardopmMa s MpoBeaeHus (PUHAHCOBOTO M CTa-
TUCTHUYECKOTO aHaJIK3a.

6.8 Windows 2003 Server

Windows 2003 Server, co3gaHHBIH Ha OCHOBE JOKa3aBIIUX
CBOIO HAACKHOCTH NPOAYKTOB cemeirictBa Windows 2000 Server,
OCYIIECTBISIET MHTETPAIIUI0 MHOTO(QYHKIIMOHAIBHOW CpENbl BBIMOJ-
HCHHS TPWIOKCHUIA B IENSIX CO3JaHUS COBPEMEHHBIX BeO-CIIykO
Y TIOJITOTOBKY OHM3HEC-PEIICHH, TTO3BOJISIFOIINX 3HAYUTEIHHO ITOBHI-
cuth 3G (OEKTUBHOCTH  TPOIECCOB  00pabOTKM  WH(MOPMAIIHH.
[Tpu ncnons3oanun miatpopmel Windows 2003 Server pa3paboT-
YUKaM MPEeA0CTaBISI0OTCA CAeAyoLue npeumyuiecTna [17]:

e cozmanuwe Oosee 3¢ (EKTUBHBIX MPIIOKEHUH Onaromaps
CJIEIYIOIIIM BO3MOKHOCTSIM:

- coOcTBeHHON moznepxkke BeO-cayx0 XML Ha ocHOBe
HCIIOJb30BaHUsA CTaHAAPTOB, TAKUX KaK SOAP”, WSDL'" u UDDI",

'* SOAP (Simple Object Access Protocol) — cranmapt SOAP, omuchI-
BAIOIIMI TPOTOKOJ, TPEIHA3HAUYECHHBIN Ui OOMEHa CTPYKTYPHPOBaHHOMN
nH(poOpManneH B pacrpeeIeHHbIX CHCTEMaX, TAKUX KaK HHTEPHET.

' WSDL (Web Services Description Language) — A3bIK JUIsl OIMCAHHS
HHTepHeT-cepBUCOB.
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B pe3yJbTaTe 4Yero pPacHIMPSIOTCS BO3MOXKHOCTH ISl 0O€CIIeYeHNUS
B3aUMOJICUCTBUS MPUIIOKEHUHN APYT C APYTOM;

- o0mupHOMY HAa0OpY WHTETPUPOBAHHBIX CIIy’KO pacmpe-
JIeNIEHHBIX TPIIIOKEHUH, ONTUMU3NPOBAHHBIX 1O OBICTPOAEHWCTBHIO
W MaclTa0UpPYyEeMOCTH | BKIIOYAIOMINX HOBBIC yCOBEPIICHCTBOBA-
HUS, CBS3aHHBIE C Pa3BepTHIBAHHEM, YIIPaBICHHUEM M 0OeclieueHHEM
0€e30IacHOCTH;

- BCTPOEHHBIM CpEICTBAM OOECIeYeHHs HaleKHOCTH
Ha OCHOBE TIOJIJICPKKH apXUTEKTYPHI C1a00 CBS3aHHBIX M TECHO CBS-
3aHHBIX KOMIIOHEHTOB;

- TeCHOM wWHTerpamuu c ceppepamu  Microsoft 2003
Enterprise Server.

® COKpalIeHHe BpeMEHHU pa3paboTKu Ojarojapsi CICTyIOIIIM
BO3MOKHOCTSIM:

- TPEeIOCTaBJICHHUIO HHTETPHUPOBAHHOTO Habopa CIryk0;

- cobctBeHHOM moxamepikke BeO-cayk6 XML (SOAP,
WSDL, UDDI);

- WCHOJB30BAHHIO YIPABISIEMOTO KOJa U APYTUX BO3MOK-
HOoCcTe# Microsoft Visual Studio 2003, uro mo3BosseT pa3padoTdu-
KaM COKPaTUTh BPEeMsl IPOTPaMMHPOBAHMUS;

- UWHTErpanuu co cpeaoi paspadbotku Visual Studio 2003;

- WCHOJB30BAHHIO €MHOTO S3bIKA MPOTPAMMUPOBAHUS;

- BO3MOXKHOCTSIM HCIIOJB30BaHUsI CYIIECTBYIOIIETO 000pY-
JIOBaHHA HE3aBHCHUMO OT IPUMEHSEMOTO SI3bIKa IPOTPaMMHUPOBAHUSL.

CewmetictBo Microsoft Windows 2003 Server BkIto4aeT 4eThipe
MPOAYKTA!

1) Windows 2003 Web Server — npoaykT, NnpeacTaBIsIOMUI
co0oii BeO-cepBep, B KOTOPOM HawOOIbIIee BHUMAaHUE YIEISIEeTCS
YIAYUIICHUIO (PYHKITMOHATLHBIX BO3MOKHOCTEH. OH pa3pabaTbIBajcs
C LIENBI0  TPENIOCTABICHUSI KOMIIAHHSM MHOTO()YHKIIMOHATBHON
W YCTOHUMBOW TIATPOPMBI U1l OOCITY>KMBaHHUS U pa3MEIleHHsT BeO-
MIPUJIOKEHUH, 00ECTIEYNBAIOIIX PU ATOM yI00CTBO pPa3BepTHIBAHUS

'3 UDDI (Universal Description, Discovery and Integration) — yHuBep-
CaJILHBIM METOJI OITMCaHMs, OOHAPY)KEHHSI U MHTETpaliid Web-CepBHCOB UL
CUCTEM D3JIEKTpPOHHOM kommepuuu. busnec-peructp UDDI npeacrasnser
c000if 6a3y HaHHBIX OOIIETO MMOIF30BaHMA, B KOTOPO KOMITAHUHU CaMH ce0st
PETHCTPUPYIOT.
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u ynpasieHus. braronaps MCIOJIB30BaHHIO HOBATOPCKOM TEXHOJIO-
run Microsoft ASP2003 — onmuoi#t u3 coctaBmsrorux cpeasl 2003
Framework — cepBep Windows 2003 Web-Server mpenoctaBisiet
paszpaboTunkaM IIaThopMy I OBICTPOTO CO3MAHHUS U Pa3BEPTHI-
BaHuUs BeO-ciryk0 XML u BeO-IIpUIIOKEHHIA;

2) Windows 2003 Standard Server — mpoxyKT, NpeacTaB-
JSIOIMI  cO00M HaOeKHYIO ONEpPalMOHHYIO CHCTEMY [UIsl CETH,
obecrreunBaronIyto OBICTPYIO ¥ MPOCTYIO pealin3aruio Ou3Hec-
pemenuii. Ortarubkas cepBepHas OC TpeKpacHO TOIXOIUT
IUIS1 YIOBJIETBOPEHHUS TIOBCETHEBHBIX TPEOOBAaHUH KaK KPYINHBIX, TaK
W MaJbIX opraHu3anui. B omepanmonnoii cucteme Windows 2003
Standard Server npenoCTaBISIFOTCS TEXHOJOTHH COBMECTHOIO HC-
MOJIb30BaHUsl (ailyIoB M MPUHTEPOB, OE30MACHOTO TOAKIIOUYECHUS K
WnTepHeTy, HEHTPATU30BaHHOTO Pa3BEPTHIBAHUS NPUIIOKCHUN IS
HACTOJIFHBIX KOMIBIOTEPOB W OpraHu3alud dQQPEeKTUBHONH COBMECT-
HOU paboThl MEXIYy COTPYAHUKAMHM, TAPTHEPaMH U 3aKazuukamu. B
Windows 2003 Standard Server peanm3oBana momnepxkka mo 4 ['0
OTICPATUBHOHN TaMATH U CUMMETPHYHON MHOTOTIPOIIECCOPHOUN 00pa-
OOTKH C HCIIOJIb30BAHUEM JIBYX ITPOIIECCOPOB;

3) Windows 2003 Enterprise Server — npoaykT, pexHa3Ha4deH-
HBII JUTSE KOMITaHUH CpeJiHero U KPYITHOTO pasmepa.
B Hem peanmzoBaHbl (QyHKIIMOHATBHBIE BO3MOXHOCTH, HEOOXOIUMbIE
TSl IOAACPKKKA MH(PaCTPyKTYphl OpraHu3alny, OW3HEC-MPHI0KEHHUI
Y TpaH3aKIui dieKTpoHHOH komMmeprmu. Windows 2003 Enterprise
Server — omepanuoHHas CHUCTeMa, OOJIajmarorias IMOJHBIM HaOOpOM
(YHKUMOHAIBHBIX BO3MOXKHOCTEH, oOOecneuuBamomas MOIICPKKY
710 BOCBMH HPOLIECCOPOB U NMPENOCTABIISIOIAS BO3MOXKHOCTH KOPIIO-
PaTUBHOIO YPOBHS, TaKue KaK CO3AAHUE W IOJEpPXKKa KJIACCTEPOB,
COCTOSIIIIMX U3 YETHIPEX Y3JIOB, U OPTraHU3allMsl OTICPATHBHON MaMsITH,
nocrurampomeii oovema B 32 I'b. [lanHas cucTtema JOCTyNHa Takxke
111 64-pa3psAAHBIX BBIYUCINTENBHBIX IIATGOPM;

4) Windows 2003 Datacenter Server — npoayKT, IpeaHa3Ha-
YeHHBIA IJ1 KOMIIAaHUH, MPEeIbABIAIOIIMX BBICOKHE TpeOOBaHUS K
MacIITabUpyeMOCTH | AOCTyHHOCTU. llpemocraBiseT HageKHYIO
OCHOBY JUISl CO3/IaHHUS KPUTUYECKU Ba)KHBIX TEXHUYECKUX PEIICHUH,
o0ecrieunBaIouX MONICPKKY 0a3 JaHHBIX, MPOTpaMM IJIaHUPOBa-
Husi pecypcos npenmnpusitus ERP (En-terprise Resource Planning),
00pabOTKy CIOXHBIX TPaH3aKLUUIl B peXHME PEaJbHOTO BPEMEHH
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¥ KOHCOJIUJAITUIO CepBEpPOB. DTO — camasi dPGHEeKTHBHAS W MOIITHAS
CepBepHasl OIEpallMOHHAs CHCTEMa W3 BCeX, KOrma-lmbo pas3padathl-
BaBIIMXCS Kopropamueid Microsoft. B Heili peann3oBana mojiepikka
CUMMETPUIHON MHOTOIPOIIECCOPHOW 00pabOTKHM C HCITOIB30BAHUEM
1o 32 nporieccopoB. B kadecTBe cTaHIApTHBIX QYHKIMN MPEIOCTABIIS-
I0TCSL CITY>KObI OajlaHCUPOBKM HAarpy3KH W CO3JaHHsl KJIACTepOB, CO-
CTOSIIIX W3 BoChbMH y370B. OmepanmonHas cuctema Windows 2003
Datacenter Server mocTyrHa Takxke Uit 64-pa3psaHBIX BBIMUCIHTENb-
HBIX TIAT(HOPM.

Windows 2003 Server ocCHOBBIBaeTCS Ha JOCTOMHCTBAX, yHacje-
TOBaHHBIX OT M1aTdopMbl Microsoft Windows NT. IlpoxykTsr cemeii-
crBa  Windows 2003 Server  TOJHOIEHHO  B3aHMOYBSI3aHBI
c cepBepamu, npuHauIeKanmMu cemerictey Windows 2000. Komma-
HUM, KOTOPBIE B HACTOSIIEE BPEeMs YK€ pa3BEepHYJM WM OCYIICCTB-
JISI0T pa3BepThIBaHHE MpoaykToB cemeiictBa Windows 2000 Server,
CMOTYT JICTKO BBITIOJIHUTH OOHOBIeHHE 10 ypoBHS Windows 2003
Server, 4To cpa3y ke MPUHECET UM CYIIECTBEHHBIH BHIUTPHIII, 00Y-
CITOBIICHHBIN yIyYIICHHEM YIPABISIEMOCTH, ITOBBIIICHHEM Ha/IE)KHO-
cTH, 0€30MacHOCTH U OBICTPOJICHCTBHS, a TAK)KE BO3MOXKHOCTBIO HC-
MOJIb30BaHUS HHTETPUPOBAHHBIX BeO-cry:k0 XML.

TpeboBanus K 00OpPYMOBAaHWIO PA3NHUHBIX Bepcwit Windows
2003 Server mpuBeACHBI B TAOJIHUIIE.

TpeboBanue | Windows | Windows Windows 2003 Windows 2003
2003 2003 Enterprise Datacenter
Web-cepsep| Standard Server Server
Server
MuHu- 133 MI'ig 133 MI' | 133 MI'nt 400 MI'g
MaJibHast i} JUTSL KOMITBIOTEPOB | JUIS KOMITBIOTEPOB
TaKkTOBas C MPOLIECCOPOM C IIPOLIECCOPOM
yacTora x86 x86
nporeccopa
733 MI' 733 MI'
IUTSL KOMITBIOTEPOB | UISl KOMITBIOTEPOB
C MPOLIECCOPOM C MPOLIECCOPOM
Itanium Itanium
Pexomen- 550 MI'g 550 MI'y | 733 MI'n 733 MI'g
yemast
TaKTOBAs
4acToTa
npoueccopa
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TpeboBanue | Windows | Windows Windows 2003 Windows 2003
2003 2003 Enterprise Datacenter
Web-cepsep| Standard Server Server
Server
Munu- 128 M6 128 M6 | 128 M6 512 M6
MaJIbHbII
obrem O3Y
Pexomen- 256 M6 256 M6 | 256 M6 1176
JIyeMBbIit
MHHUMAaJIb-
HBIH 00BbEM
o3y
Makcu- 2T6 4T6 32T6 64106
MaJbHBIN UTSL KOMITBIOTEPOB | ISl KOMITBIOTEPOB
06bpem O3Y C MPOLECCOPOM C TIPOIIECCOPOM
x86 x86
6416 128T6
UTSL KOMITBIOTEPOB | LTSl KOMITBIOTEPOB
C MPOLIECCOPOM C TPOIIECCOPOM
Itanium Itanium
Honnepsxxa 1 unu 2 lum 2 | Jo 8 He menee 8
HECKOJIBKUX He Goinee 32
TPOLIECCOPOB
Mecto 1,5T6 1,5T6 1,5T6 1,5T6
Ha JIUCKe, JUISL KOMITBIOTEPOB | JUISl KOMITBIOTEPOB
HeoOxouMoe C MPOLIECCOPOM C IIPOLIECCOPOM
Ui ycra- x86 x86
HOBKH
2,06 2,0I6
UTSL KOMITBIOTEPOB | ISl KOMITBIOTEPOB
C IIPOIIECCOPOM ¢ TIPOIECCOPOM
Itanium Itanium

Bonpochl 4ns camonpoBepKu

A e

~

HazoBute ocHoBHBIE XapakTepuctuku OC MS DOS.
[Iepeuncaute ocHoBHble yactu OC MS DOS.

Uro mpencrasiser coboit BIOS?

B gem cocrout HazHauenue BootRecord?
Omnumute siipo OC MS DOS.
[IpuBenute nocnaenoBarenbHOCTh 3arpy3ku OC MS DOS.
Ommumute daitn korpuryparmmua MS DOS CONFIG.SYS nu

MMPpUBEANUTEC OCHOBHBIC KOMaHIbI KOH(I)I/II‘ypI/IPOBaHI/ISI. Iloscaute Ha-
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3HaueHWe (DaiyIoB TakeTHOH 00pabOTKH M OCOOCHHOCTH KOMAaHIHOTO
¢aiina arozanycka AUTOEXEC.BAT.

8. Ilepeuncnure OCHOBHBIC (PYHKIIMA KOMAaHIHOTO MPOIECCOpa.
PackpotiTe mpuHIUTT pabOTHl KOMaHIHOTO IIpolleccopa mpu obpa-
0oTKe BHyTpeHHUX M BHemHUX komana OC MS DOS.

9. B kaxoii Bepcun Windows HosBHIIaCh MOAJIEPKKA TEXHOJO-
run «Plug and Play»?

10. Yto takoe Windows API u 4To oH mo3BoiseT?

11. IlommepiKka MOTOKOB, YTO 3TO?

12. Kak BrI moruMaere BoITecHeHMe 3a1a4 B OC Windows?

13. Yrto mcmome3yercs Ui XpaHEHWs MaHHBIX O KOH(MHUTypa-
nuu cucreMsl B OC Windows?

14. B kakoii Bepcum OC Windows mosBuiach mOJIepKKa
JUTMHHBIX UMEH (haiioB?

15. Yo takoe OLE2 u «Drag and Drop»?

16. C xakoit Bepcuu OC Windows nosiBUiIach MOJICPKKa IIIH-
HeI USB?

17. B kakoit Bepcun OC Windows mMosBHIACh IOMIEPIKKA
Universal Plug and Play?

18. Ha kakux nporneccopax MoryT padorare OC Windows 9x u
OC Windows NT?

19. B uem oramunme Windows NT Server or Windows NT
Workstation?

20. B kakux OC cemerictBa Windows MOXXHO BBOIUTH JUCKO-
BBI€ KBOTHI H OCYIIECTBIIATEH MOMIEPKKY MaccuBa RAID 57

21. IlpuBeaute  OTIUYUTEIHHBIC 0COOEHHOCTH BEpCUid
Windows XP.

22. W3 KakuxX TMPOAYKTOB COCTOUT ceMeHcTBO Microsoft
Windows 2003 Server?
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7. CEMEMCTBO ONEPALIMOHHBLIX CUCTEM 0S/2
WARP

7.1 O6wee npepcraBneHne 0S/2 Warp

CewmeticTBo omeparnuoHHbix cucteM OS/2 Warp, co3maHHBIX
¢upmoii IBM, sBisercss omanM u3 cambix ayummx OC misa 1K mo
O4YeHb OOJBIIOMY YHCIY HapaMeTpOB. DTH ONEPANNOHHBIE CHCTEMBI
MIOSIBUJINCH PAHBIIIE CBOMX OCHOBHBIX KOHKYPEHTHBIX CHCTEM, HO TEM
HE MEHee OHHM HE CMOIJIA CTaTh CaMbIMH pacmpocTpaHeHHbIMU. Oc-
HOBHAsI IPUYHMHA CIOXKHBIIEHCS CUTYaI[UH 3aKIF0YAaeTCsS B OTCYTCT-
BHM IIHPOKON PEKIAMBI U CHCTEMBI MPOJBIDKECHUS 3TOTO MPOIYKTA
Ha PBIHOK, XOTS KQ4eCTBO ONEPAI[MOHHOW CUCTTEMBI OBLIO JOCTOYHO
BBICOKHM [2].

Bo-niepBbix, xommanus IBM He codna HEOOXOIUMBIM MPOJBU-
rath cBol0 OC Ha PHIHOK IMPOTPAaMMHOTO O0OECIICUCHUSI, OPUSHTHPO-
BaHHBI HA KOHEYHOTO TOJH30BATENS, a PEIIa IPOJAOKUTE CBOIO
MPAKTHKY PabOTHI HCKIFOYUTEIHHO ¢ KOPIOPATHBHBIMU KIIMEHTAMH.
Priok xopropatusHoro 110 oxazancs cymectBenHo yxe amis K,
geMm pbIHOK [1O 1711 KOHEYHOTO ITOJIE30BaTElNsl, HOO KOMITBIOTEPHI
tua IBM PC, npex e Bcero, sIBISIFOTCS TIEPCOHATBHBIMH.

Bo-BTOpBIX, OCHOBHBIE A0X0AbI KoMIIanus IBM nonyyana He oT
nponaxu cuctemuoro 1O mus T1IK, a 3a cuetr mpomaxk 10Oporocros-
VX CEPBEPOB U JIPyroro obopynoBanus. JloXoapl OT IPOJaxH CBO-
eit OC He IpencTaBIsIINCh PyKOBOJACTBY KoMIaHuu IBM 3HaYMMBI-
mu [2]. dns yecnexa Ha peiake OC mis [1K HeoOxoaumo ObLio obec-
MEYUTh BCECTOPOHHIOI TIOIJEPKKY CBOEH CHCTEMBI COOTBET-
CTBYIOIIEH y4eOHOW JUTEpaTypol, IMIUPOKOH PEeKIaMoOn, 3aWHTepe-
COBaTh pa3pabOTUYNKOB MPOTrPAMMHOTO 00ECIICUEHMsI. DTOrO HE TPO-
W30LUIO0, U CETOAHS YK€ MPAKTUYECKU MaJlO KTO 3HAET O CHUCTEMax
0OS/2. B To *e BpeMs CIeAyeT OTMETHTh, YTO (HUPMBI, KOTOPHIC B
CBOE BpEMS OCBOWJIM 3Ty CHUCTEMY M CO3Jali JJisl Hee COOTBETCT-
Bytomee 10, 1o cux mop He MepexoAsT Ha HBIHE YPE3BBIYAIHO MO-
myisipabple OC Windows NT, mockonbKy mocieHue TpedyIoT cyrie-
CTBEHHO OOJIbIIIE CHCTEMHBIX PECYPCOB W IPH 3TOM (YHKIIHOHHPY-
10T ME/IJICHHEE.

CewmeiictBo 32-pa3psaubeix OC mast IBM-COBMECTUMBIX KOMITb-
FOTEpOB HAYaJI0 CBOIO MCTOPHIO C TOsABIEHUS mepBoii OS/2 Bepcuu
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2.0 B 1992 roxy. Ceifuac MBI, Kak TIPaBUIIO, UMEEM JEIIO C YeTBEPTOM
Bepcueit OC atoro cemeiictBa. Bce OC maHHOTO ceMeicTBa B CBOEM
Ha3BaHUU UMEIOT CcJI0BO Warp, 4To NMEepEeBOIUTCS C aHTIUHCKOTO KaK
«ocHoBay. OS/2 Warp 4.0 mpaktuuecku mpeacTaBiseT coboi OS/2
Warp 3.0, Beimeamryto emie B 1994 rogy, ¢ HECKOJIBKO yIIyUIIeHHBI-
Mu mapamerpamu s DOS-3a1ad4 ¥ OOHOBJICHHBIMU 3JIEMEHTaAMH
00BEKTHO-OPUEHTUPOBAHHOTO WHTEpdetica. [yt omeparuoHHON cuc-
tembl OS/2 Warp 4.0 XxapakTepHBI:

- BBITECHSIOIIAs MHOT033JadHoOCTh (preemptive multitasking)
u nojyepxkka DOS- u Windows-miprsiosxeHuit;

- UWHTYWTHBHO TOHSATHBIHA M JEHCTBUTEIBHO YIOOHBIN OOBEKT-
HEBIH MOJIK30BaTEIBCKUN HHTEPPEIIC;

- TMOAJEpKKa CTaHJApTa OTKPHITOIO OOBEKTHOTO JOKYMEHTO-
obopota OpenDoc;

- moxnepxka crannapra OpenGL;

- MOAJEp)KKa U BCTPOCHHAs pa3paboTKa Ha si3bIke Java,

- moxanepxka mpudtos True Type (TTF);

- yIpaBleHHE TOJIOCOM 0e3 MpeaBapUTEIbHON MOATOTOBKH
(rexnomorus Voice Type);

- TONHAs MOAJEP)KKa II00aNbHBIX ceTeil MHTepHeT u TexHOo-
mornu Uutpaner, noctynm B CompuServe (aMepruKaHCKas MOYTOBAs
ciyx0a);

- CpeiAcTBa MOCTPOCHUS OJHOPAHTOBBIX CETEH M KIIMEHTCKUE
yactu g IBM LAN Server, Windows, Lantastic, Novell Netware
4.1, B TOM YHCIIE TMOIEPKKA CITYKOBI KAaTaJIOTOB;

- HaJU4YME CHCTEMBI yNAJICHHOTO JIOCTyNa 4epe3 MOJICMHbIC
COCJIMHEHUS;

- Mobile File System mist mogaepKKu MOOWIIEHBIX ITOJTH30Ba-
TCJCH;

- CTaHJApT aBTOPACIIO3HABAHWS allllapaTHBIX YCTpoHcTB Plug-
and-Play;

- Habop o(pUCHBIX MPUIIOKEHUH (0a3bl JAHHBIX, JCKTPOHHbBIC
TaOJIUIBI, TEKCTOBBIM MPOIIECCOP, TEHEPaTOpP OTYETOB, JIEIOBas rpa-
(¢mka, BCTpOeHHasl cUcTeMa IpHeMa/mepenayn (paKCUMHIBHBIX CO-
o0meHnit, HGOPMAITMOHHBIA MEHEKED);

- mnosHas MultiMedia-nomiepka, BKIIFOUArOIas cucteMy pado-
THI C BU/IEOKaMePOH, pacIIpeHHyto cucreMy oMoy WarpGuide.
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Opnnrako HanboJiee 3aMaHYMBHI HE TEPEYNCIICHHBIE M3 PEKIaM-
HOTO OyKJIeTa BO3MOKHOCTH CHCTEMBI, a yoOHast U HaJIe)KHas cpea
npu pabore ¢ 6azamMu TaHHBIX, BO3SMOKHOCTh PabOTHI B CETAX, Opra-
HU30BaHHOH KaK KJIMEHTCKOE pabodee MecTo MpH B3aUMOJEHCTBHH C
OOJIBIIUMHU CHCTEMaMH.

0OS/2 Warp nmpemuiaraer equHbli nHTEpQEiic s MporpaMMupo-
BaHUs MpUKIanHeIX mporpamMMm (API), coBmecTumbIil ¢ psgoM orme-
PAIOHHBIX CHCTEM, YTO MO3BOJISIET CHU3UTh CTOMMOCTD Pa3paboTOK.
Bce Bepcun OS/2 u LAN Server, Briatouas Bepcuu OS/2 Warp u
OS/2 Warp Server 4.5, COBMECTHUMBI 10 BOCXOJISIICH ITUHUH, YTO
MTO3BOJISIET 3KOHOMHTH CPENICTBA, HEOOXOMUMBIE IS TOACPKAHUS
yKe CYIIECTBYIOIUX MPUKIAIHBIX TPOrPaMM.

Upe3BpIYaliHO BasKHBIM IS [TOJIb30BATEINEH SABIIsIeTCS TOT (aKT,
yto koMmnanusa IBM nnst Bcex Bepcuit cBoeit OC perynsipHO BBIIyC-
kaeT naketbl oOHOBIeHUs (FixPak). DTu makeTsl ucnpasisitoT oOHa-
PYXCHHBIE OIIMOKH, a TaKKe BHOCST HOBbIe QyHKIUH. [ monb30-
BaTeyell Takas MpakTHKa COMPOBOXAEHUs GupMoii cBoeit OC Gonee
BBITO/IHA HEXeNW HCIoiib3yeMas Kommanued Microsoft mpaktnka
4acTOro BbIMycKa HOBBIX Bepcuii OC, B KOTOpBHIX obemiaercs Hc-
MpaBlieHue 00OHAPYKEHHBIX paHee HeIOCTATKOB W TOSBIICHHE HOBBIX
(YHKIIHIA, TOCKOJIBKY TPEOYIOTCS 3HAYNTEIbHBIE KaTUTATOBIIOKEHHUS
HE TOJBKO ISl MPUOOPETEHHsI HOBOM CHCTEMBI, HO U JJISl €€ OCBOe-
HUSL.

Tak, HanpuMep, UIS BEPCUU OJTHOW M3 CBOWUX CaMbBIX YJa4HBIX
onepannoHHBIX cucteM Windows kommanus Microsoft BeimycTria
BCEro TOJIBKO 6 makeToB oOHOBIeHUs (ServicePak), Torma kak s
0OS/2 Warp 3.0, xotopas Beiuia B cBeT B 1994 rony, kommnanus IBM
BBITTYCTHJIA YK€ HEeCKOJIbKo necsatkoB FixPak. st OS/2 Warp 4.0
BhILIO 15 FixPax.

OueHb TONE3HBIM Kak AJIsl YIpPaBiIeHUS NPUIOKEHHUSIMH, TaK H
JUTS CO3/IaHUS HECIIOKHBIX COOCTBEHHBIX IPOTPAMM SIBIISETCS HAJH-
YHe CHCTeMBbl IPOrPaMMHPOBAHUA Ha S3bIKE BHICOKOTO YPOBHA Rexx,
KOTOpBIM MHOT'/Ia Ha3bIBAIOT SA3BIKOM MpoIeyp. MOXHO cKa3aTh, YTO
3TO BCTPOCHHBI KOMAHIHBIN fA3BIK, CIyXKaIlMM Ul TEX Ke Leiei,
9TO W SA3BIK 1A TakeTHBIX (batch) daiinoB B cpene DOS, HO 0H 00-
J1alaeT HECPAaBHUMO OOJIBIIMMHU BO3MOKHOCTSAMHU. DTO SA3BIK BBICOKO-
TO YPOBHS C HETUITU3UPOBAHHBIMHU ITEPEMEHHBIMH. SI3BIK JIETKO pac-
mupsieM, Jrobdas nporpamma OS/2 MoxkeT 100aBISATH B HETO HOBBIC



231

¢byskuun. [loMuMo BCTpOEHHOro HHTEpIperaTopa ¢ si3blka Rexx
nMeeTcsl cuctema nporpammupoBanus Visual Rexx. Ecte u 00bekT-
HO-OpUEHTHPOBaHHAsA BepcHs A3bIKa ReXX ¢ COOTBETCTBYIOIINMM HH-
TEPIIPETATOPOM.

Haubonee cuipHOe BreyaTieHHE, KOTOPOE MOXKHO IOJIyYHUTh
npu padote B OS/2, ocTaBnsieT 00bEKTHO-OPUEHTUPOBAHHBIN Ipadu-
YEeCKHUI MOJIb30BaTENLCKUN HHTEpdEiic, a 0c000# MOMyISIPHOCTHIO Y
IIPOrPaMMHUCTOB 3Ta CUCTEMA I10JIb30Bajach BCIEICTBUE JOCTATOYHO
XOpollell OpraHu3alyi BUPTYaJbHBIX MAIlMH H BBICOKOTO OBICTPO-
JEeHUCTBUS IIPU BBIIOIHEHUH 00bIYHBIX DOS-npuiioxeHui.

7.2 OcobeHHoCcTU apxuTekTypbl OS/2 Warp

B OS/2 mmMeercs HECKOJBKO BHOB BHPTYaJIbHBIX MAIIWH IS
BBITIOJTHEHUST MpUKIAAHBIX TnporpamMM. CoOcTBeHHbIe 32- M 16-
pa3psiaHbie nmporpamMmbl OS/2 BBINOJHAIOTCH HA OTAEJIbHBIX
BHPTYaJbHBIX MALIUHAX B Pe;KMMe BBITECHAIOLIEHi MHOT03a1a4-
HOCTH U B3aMMOJAEHCTBYIOT MeAy c000il ¢ MOMOLIbLIO CPEACTB
DDE'® 0S/2. Tpuknanusie nporpammsl DOS u Winl6 moryT 3amyc-
KaTbCsl Ha OTHEJIBHBIX BHUPTYaJbHBIX MAalIMHAX B MHOT033JaYHOM
pexume. [Ipu 3TOM OHU MOJJEPKUBAIOT TIoJIHOLIEHHBIE CBsi3 DDE u
OLE 2.0 apyr ¢ npyrom u cBsizu DDE ¢ 32-pa3psaaHsiMu iporpam-
mamu OS/2. Kpome Toro, npH sKeIaHur MOXKHO 3aIlyCTHTh HECKOJIb-
Ko mporpamMM Winl6 Ha oOmeli BupTyanpHO# Mammue Winl6, rue
OHHU paboTalOT B PEKUME HEBBITECHSIOIIEH MHOI03aJauyHOCTH, Kak
3TO peanu3oBano B Windows 3.x.

PasznooOpaznpie cepsucHble (yHKmn APl OS/2, B Tom umcne
MOJENTbh CUCTEeMHBIX 00bekTOB SOM (System Object Model), obec-
MEYNBAIOTCA C MOMOIIBI0 CHUCTEMHBIX JAMHAMHYECKHX OHOIMOTEK
DLL, x KOTOpBIM MOXKHO oOpamarbcsi 6e3 TpeOyromux 3aTrpar Bpe-
MEHH TIEPEX0JI0OB MEXKIy KOIbIlamMu 3amuTel. Sapo OS/2 npemocTas-
nsier MHorue Oa3oBble cepBucHble (yHkuumu API, obecrieunBaeT
NOJICPKKY (haiiJIoBOM CHCTEMBI, YIpaBJICHHE NaMATHI0 U HMeEeT
JHCIIeTYep annapaTHeIX IpepbiBaHuil. B saape BupryainbHbix DOS-

' DDE (Dynamic Data Exchange) — yHuBepcabHble MEXaHH3MBI JIH-
HaMHYECKOro OOMeHa JaHHBIMH. Mcmonb3yroTesi pa3paboTyMKaMH B Kade-
CTBE CpeACTBa HHTErpauu komoHeHToB [10.
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mamnH (VDM-sinpe) ocymectBiasierca smyJasinua DOS u npo-
neccopa 8086, a tax:ke ynpasiaenue VDM. [lpaiiBepsl BUPTyaib-
HBIX YCTPOWMCTB 0OECIEUMBAIOT ypOBEHb ammapaTHOH aOCTpaKLuH.
JpaiiBepbl PU3NIECKUX YCTPONCTB HAMPSIMYIO B3aHMMOJIEHCTBYIOT C
arnrmapaTrypoi.

Monaynp peanu3alui MEXaHU3MOB BUPTYaIbHOMN NaMsTH B siApe
OS/2 momnmepkuBaeT OoJbIINE, MOCTPAaHUYHBIC, Pa3OpOCaHHBIC af-
pECHBIE TPOCTPAHCTBA, COCTABJIEHHBIE W3 OOBEKTOB maMATH. Kamk-
JAbIi 00bEKT MAMSATH YNPAaBJIseTCS TaK HA3bIBaeMbIM «IeWIKe-
pom» — 3ajadeil BHe siApa, odecneynBalonieii pe3epBHoe XpaHe-
HHE CTPaHMI 00beKTa MaAMSATH. AJIPECHBIE MPOCTPAHCTBA yIpaB-
JISTIOTCSI OTOOpaKCHUEM UIH pa3MelIeHHEM 0OBEKTOB MaMITH BHYT-
pu HUX. SIIpo ynpaBisieT 3alUToN MaMsATH U €€ paclpeesIeHUEM Ha
OCHOBE OOBEKTOB MaMATH aOCTPAKTHBIM 00pa30M BHE 3aBHCHMOCTHU
OT KaKuX-1100 KOHKPETHBIX allapaTHbIX CPCIACTB TPpaHCIALIWU IIPO-
LIECCOPHBIX aJpecoB. B yacTHOCTH, SIpO0 MHTEHCHBHO HCIOJB3YET
PEeKUM KOTTUPOBAHUS MPHU 3aMUCH ISl TIPUAAHUS MTPOrpaMMamM CIio-
COOHOCTH IEeNMHUTh OOBEKTHI MaMSTH 03 KOMHPOBAHUS OOJBIIOTO
Yyciia CTPaHHWI, KOTJa HOBOE aJPECHOE IMPOCTPAHCTBO MOIydaeT
JOCTYT K 00BeKTYy maMaTh. HoBble KOMWH CTPaHMIl CO3AIOTCS TOTh-
KO TOTJa, KOT/Ia IPOTpaMMa B OJJHOM M3 a/IpECHBIX IMPOCTPAHCTB 00-
HoByIAeT uX. Korma siapo mpuHMMaeT CTpaHUYHBIA cOOW B OOBEKTE
NaMsATH U HE MMEET CTPaHMIBl MaMsITH B HAJMYMM, WIA KOTJa OHO
JIOJDKHO YAAJMUTh CTPAHUIIBl U3 TIAMATH 10 TPEOOBAHUIO IPYTHX TPO-
rpammM, paboOTaroIKX B MallllHE, OHO C TIOMOINBI0 MEXaHW3Ma MEX-
MPOLIECCHOTO B3aUMOJACHCTBHSL yBENOMIISIET Helpkep o0 oObekTe
MaMsTH, B KOTOpOM Tpowusorren cOoil. Teneps aeno meimkepa cep-
Bepa MPUIOKEHUH OTpPEeNeNNTh, KAKUM 00pa3oM IPel0CTaBUTh WIIH
COXpPaHUTh JIaHHBbIE. DTO IO3BOJISIET CHCTEME YCTaHABJIMBATh paz-
JUYHYIO CEMaHTHKY i OOBEKTOB MaMSTH, OCHOBBIBAsSCh HA TIO-
TpeOHOCTAX MPOTpaMM, KOTOPBIE HX MCIIONB3YIOT.

SAnpo ympaBiasieT cpejaMH HCHOJHEHHS [Jis NPOrpamm,
o0ecneYHBAOIINX BHINOJHEHHE MHOKEeCTBEHHBIX 3aaHUil U Mo-
TOoKOB. Kaxxmoe 3amaHue mMeeT cBoe COOCTBEHHOE aJpecHOE MPO-
CTPaHCTBO WJIK O0TOOpakeHue. OHO Ha3HAYaeT OOBEKTHI MaMSTH, KO-
TOpBIE 3aJJlaHHe O0TOOPA3WII0 Ha JUAIa30H aJ[pecoB BHYTPH aIpecHO-
ro TPOCTPaHCTBA. 3aJaHHeE TaKXKe SBISETCS OJOKOM pa3MelIeHUs
PECYPCOB M 3alTUTHI, IPH ATOM 33IaHUSM MPUAAIOTCS BO3MOKHOCTH
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U IpaBa JOCTyNa K CPEICTBAM MEKIIPOLIECCHOTO B3aUMOAEHCTBUSA
CHUCTCMHI. Z[HH MOAACPIKKN MapaJlJICIbHOI0 MCIIOJIHCHUA C Z[perﬁ
MPOrpaMMoOii B TIpesieNnax OJHOTO aJpPECHOr0 MPOCTPAHCTBA SAPO OT-
JeJsieT Cpely WUCIOJIHEHHS OT JEeWCTBUTENIBHO MIYILIETO IOTOKa
nHCTpYKUUi. IIoTOKM BBIYHCJICHU, BKJI0Yas IPOLECCOPHBIE
pecypcbl, Heo0XoAMMbIe ISl UX NMOIeP:KKH, HA3bIBAIOTCH MOTO-
kamu. TakuM oOpa3om, mporpaMMa MOKET OBITh 3arpy>keHa B 3a1a-
HHUE U MOXET OBbITh UCIIOJIHEHA B HECKOJBKHX Pa3IM4YHBIX MECTax B
KOZIe B OJJHO M TO K€ BpeMs Ha MYJbTHIIPOIIECCOPE WU Mapajuiesb-
HOW MamnHe. JTO NPUBOIUT K MOBBIICHUIO OBICTPOACHCTBUS NPH-
JIOXKCHUS.

Cucrema MEXIPOIECCHOTO B3aWMOJACHCTBUS obecrieunBaeTr Oa-
30BBIl MEXaHU3M, MO3BOJIIONIMH MMOTOKaM padOTaTh B Pa3IUYHBIX
3aaHUAX Uil CBSA3M Opyr ¢ napyroM. Cucrema MEXNpOLECCHOTO
B3aUMOJICHCTBYS TTOICPKUBACT HAZGHKHYIO JIOCTABKY COOOIIECHHH Ha
noptel. IlopTHI MpeaCTABIAIOT €000l 3alUIEHHbIE KAHAIBI MeK-
ay 3aganusiMu. Kaxxnomy 3amaHuio, UCIOIB3YIOIEMY TOPT, MPUIIH-
cbIBaeTcsa Habop mpaB Ha 3TOT nopT. [IpaBa MOTYT OBITH pa3IMUHBIMU
JUISL pa3HbIX 3aJaHui. TOJIbKO OHO 33a/laHre MOXKET MOJIy4YaTh JaHHbIE
M0 KakoMy-Iu0O0 MOPTY, XOTS 000N MOTOK BHYTPH 3aJaHUSI MOXKET
BBIIIOJHATH onepauuio npuema. OgHo wiam Oojee 3aiaHUN MOTYT
MMETh MpaBa IepeAaud B HOPT. SIpo NO3BOJSET 3alaHUsM IpUMe-
HSTH CHUCTEMY MEXIPOLIECCHOTO B3aMMOJACHCTBUSI Ha Hepenady Apyr
Jpyry IpaB Ha NOpT. BMecTo Toro 4ToObl KONUPOBaTh JaHHBIE, CO00-
LIEHHE COIOEP)KUT yKa3aTeslb Ha HHUX, OH HA3bIBACTCsl yKa3aTelIeM Ha
naHHble BHe nuHuU. Korga sapo mepenaer cooOuieHne OT IepeaaTdu-
Ka K IPHEMHHUKY, OHO 3aCTaBIISIET IlepelaBacMyl0 IIaMsITh OSBUTHCS B
aJ[peCHOM IIPOCTPAHCTBE NPHEMHMKA M, KaK BapHaHT, UCUE3HYTh U3
a/IpecHOTO MPOCTPAHCTBA MepeaaTyiKa. S1Ipo caMo CTpyKTypHpPOBAHO
Kak 3aJaHue C TOTOKaMH, 1 OOJBIIMHCTBO CHCTEMHBIX CEPBUCOB pea-
JIM30BaHbl KAaK MEXaHM3MbI MEXKIIPOLIECCHOIO B3aUMOAEHCTBUA K Sii-
Py, a HE KaK INPsAMBIC CUCTCMHBIC BBI3OBBI.

7.3 OcobeHHocTU nHTepdenca 0S/2 Warp
B OS/2 Warp B kayecTBe CTaHAapTHOH rpaduyeckoii 060-

JIOUKH ucnoJb3yercsi cpena WPS (Workplace Shell), opranuso-
BaHHas Ooyiee JIOTMYHO W YAO0HO, YeM wu3BecTHBIH Windows-
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natepdetic. O6os0uxka Workplace Shell ocHoBaHa Ha MOIIHOM
CHCTEMHO-00beKTHOIH Moaean SOM IBM-TexHO0JIOTHHM, CICIH-
IbHO pa3pa0OTaHHOW AJIsl PELICHUs] TaKUX MpoOJieM, KakK >KecTKas
MpuBsI3ka OOBEKTOB K WX KIMEHTaM M HEOOXOIMMOCTH MCIOJIh30Ba-
HUSL OJAHOTO M TOTO € s3bIka NporpamMmMupoBaHus. OOBEKTHI
Workplace Shell pabotator B cpeae SOM, nocTymn B KOTOPYIO MOXK-
HO peajn30BaTh MOYTH Ha BCEX A3bIKaX IMPOTPAMMHUPOBAHUS, MPEITY-
CMaTPHUBAIONINX BHEIIHUE MPOIIEAYPHI, B TOM YHCie U Ha Rexx.

B ornmuuaune ot GUI Windows, B KOTOpO# SIpIIBIKA OOBEKTOB HU-
KaK He CBs3aHBl MeX1Iy coboi, B WPS 00BeKThI, UMerIme aHao-
rudHble Apablku (shadow B TepmmuOiormum WPS), mpocTo mMeEroT
JIOTIOJTHUTENFHBIE CBOMCTBA OBITh MHOTOKPATHO OTOOpa)KEHHBIMH
MOYTH KaK CaMOCTOSITENbHBIE 00BEKThl. MOXKHO ClleNaTh HECKOIBKO
shadow-3HaukoB ¢ yxe cymectBytomieir shadow-3HauKoB Wil 00b-
exta. [Ipu 3ToM mmoObie shadow-3Hauku MOTYT OBITH IEpeMEIleHBI B
moboe MEecTO, M UX CBSI3U C OCHOBHBIM OOBEKTOM HE TEpSIOTCH.
Amnanornuno 1 B GUI Windows. Ho B WPS moxHO mepemecTuTs
OCHOBHOH 00BeKT, 1 ero shadow-3Hauku TOXe M3MEHSAT CBOHW Iapa-
MeTpsl, Torga kak B GUI Windows npouzoiineT paspylueHue cBsieH,
MTOCKOJIBKY CBSI3H SIBIITFOTCS OJTHOCTOPOHHHMU.

[Ipo SOM MOXHO CKa3aTh, UTO 3TO HE CBS3aHHAS HU C OJHUM
KOHKPETHBIM SI3BIKOM OOBEKTHO-OPUEHTHPOBAHHAS TEXHOJOTHS IS
CO3JaHHUs, XpAaHEHHS W HCIIOJIb30BaHUS JBOMYHBIX OMOJMOTEK Kiac-
coB. KitroueBbie cnoBa 3/1ech «IBOUYHBIEY M «HE CBSI3aHHAs HU C OfI-
HAM KOHKPETHBIM SI3BIKOM». XOTS Teleph MHOTHe cuuTaroT OS/2
TEXHOJIOTHEeH mpouuioro, Moaens SOM Ha caMoM Jesie TpeacTaBIs-
eT coboil oMHy W3 HamOoJee WHTEPECHBIX Pa3padOTOK B o01acTh
KOMIBIOTEPHOM MHAYCTPUHU JlaXe Ha CEroJHsIIHUN AeHb. [1o cymie-
CTBY, HEKOTOpBIE UjeH, peanu3oanHbie B OS/2 B Hauane 90-x rogos
MPOILIOTO CTOJIETHSA, Ceiuac TONBKO OOEIIAloT OBITh peaan30BaH-
HeIMH B HOBOM mokosieHnu OC Windows ¢ KOJOBBIM Ha3BaHHEM
Whistler. O6bekTHO-OpHieHTHpOBaHHOEe nporpammupoBanue (OOIT)
3aCITy’>KUJI0 0€30rOBOPOYHOE NMPU3HAHNE B KaUeCTBE OCHOBHOM Hapa-
JTUTMBI, OJTHAKO €r0 NMPUMEHEHHI0 B KOMMEPUYECKOM IMPOrpPaMMHOM
obecITedeHNH TPEMATCTBYIOT OTCyTCTBHE B s3bikax OOII cpemcts
1uist oOpamieHus: K OMOIMOTeKaM KJIaCcCOB, TOATOTOBICHHBIM Ha JIPY-
TUX S3BIKaX, 1 HEOOXOIMMOCTh MOCTaBIATh C OMOIMOTEKaMH Kilac-
COB HCXOIHBIE TEKCTHl. MHOTMM HE3aBHCHMBIM pa3paboTdynkamM
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OMONMMOTEK KIIACCOB MPUXOAMTCS MPOJABaTh 3aKa3dWKaM HFCXOJHBIC
TEKCTBhI, IOCKOJIBKY pa3Hble KOMIIIATOPHI MTO-Pa3HOMY OTOOpPaXKaroT
00bekThl. Hactosmmii motennuan SOM 3akirodaeTcss B €¢ COBMeEC-
THMOCTH TIPaKTHYCCKH ¢ JIT000# TuIaTrGopMoil M JOOBIM SI3BIKOM
nporpammupoBanusi. SOM cootBeTcTBYeT cnenupukanun CORBA
(Common Object Request Broker Architecture) — apxutextype mo-
CpeIHHKa CTaHJAPTHOTO OOBEKTHOTO 3arpoca, KOTOpas OMpeelsieT
CTaHIAPT YCIIOBUI B3aWMOJEHCTBUS MEXIy NPUKIAJAHBIMH TIPO-
rpaMMaMy B HEOJHOPOJHOM CETH.

HHTepecHO OTMETHTH TOT (PAaKT, UTO CYIIECTBYET JOBOJHEHO MHO-
ro aJbTepHATUBHEIX oOojouek mist OS/2, naunnas ¢ FileBar, mpumu-
THUBHOM, HO 3aTO OTVINYHO paboTarolieil Ha KoMmbloTepax ¢ 4 MOaiT
namsiTH, 1 KoHuas MomrHoi Object Desktop, koTopas 3HAYUTETHLHO
yiydmaeT BHemHui BuA 3kpaHa OS/2 u gemaer paboTy ¢ CHCTEMO
Oosee yIoOHOM.

[Momumo obGomnouek, yiyumaronmx uHTepgeiic OS/2, nmeetcs
TaK)Ke PSIIl IPOrpaMM, PacCHIUPSIONHX €€ (QYHKIIMOHAIBHOCTE. JTO,
npexkne Bcero, Xfree86 masm OS/2 — momHomeHHas cucrema X
Window, KoTopast MOJKET UCTIONB30BaThCS KaKk X-TepMUHAI TIPH pa-
6ote B cetn ¢ UNIX-mammmaaMu, a Takke U 3aIycKa IpOrpaMM,
nepeHeceHHpx w3 UNIX B OS/2. K coxaneHuro, TaKuX MPOrpaMm
HEMHOTO, ofHaKo Ooubiioe koaudaectBo UNIX-mporpamm mocrapms-
€TCS BMECTE C MCXOJIHBIMHU KOJAMHU, KOTOPBIE, KaK MPABUIIO, MTPAKTH-
YeCKH He HY)KHO W3MEHSTH JIJIS mepexoMmuisaimn mox Xfree86/0S2.

7.4 CepBepHasa onepauunoHHas cuctema 0S/2 Warp 4.5

CepBepHas oIepaIiioHHas cCucTeMa koMrannu 1BM, BeIytiieH-
Hast B 1999 rony, Hocut HazBanue OS/2 WarpServer for e-Business,
YTO MOJYEPKHBAET €€ OCHOBHOE Ha3HauY€HHE, HO MOCKOJIbKY B MpO-
[lecce €e CO3JaHWsi OHa HOCHWJa KOJIOBOE€ Ha3BaHHE «ABpopa»
(Aurora), ¢hakTHUECKH BCe €€ Tak Tereph U Ha3bIBAIOT.

Kak wm3BectHO, mpenpinymue Bepcuu cuctembl OS/2 morium
MPEIOCTaBUTh TPOTPAMMHUCTY TONBKO 512 MOalT BHpPTyambHOTO
aZpeCcHOTO MPOCTpaHCTBA I 32-OMTOBEIX 3a1ad. B cBoe BpeMs 3To
ObUIO O4YeHb MHOTO. OTHAKO CErojHs, XOTSA M KpalHEe peiKo, eIle
BCTPEUAIOTCs 3alauu, TPeOYIoIue CTONh OONBIIOro o0beMa orepa-
TUBHOH maMATH. HeKoTophie CUNTAIOT CepPhe3HBIM HETOCTATKOM OT-
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panmderne B 512 Moaiit. [loaToMy B mocleqHe BEpCHU CHCTEMBI
3TO OTPaHUYEHHUE CHATO, M TEIepb 00bEM BUPTYaIbHON MaMsTH MO-
xeT pocturath 3 ['0aiiT (HamomuuM, uto B Windows NT 4.0 o6bem
BUPTYaJIbHOTO aJPECHOr0 IIPOCTPAHCTBA VIS 3ahad I0JIb30BATEINS
cocranisier 2 ['6aiT).

B aT0i cucreme pa3paboTYMKHU MOCTAapaich BCe MPEXHUE OC-
TaTKH CTaporo 16-OMTOBOrO Koma, KOTOPBIA elle ocTaBajcs B Ipe-
JBIAYIIUX BEPCUSAX CHUCTEMBI, 3aMEHUTh HA IIOJHOCTHIO 32-OUTOBBIE
peanu3anyy, 4TO TOBBIIIAET CKOPOCTh paboThl cucTeMbl. [Ipexne
BCETO, CIeNlaHa MOoIAEpKKa 32-OMTOBBIX IpaliBEpOB HHCTAJUIUpPYE-
MbIX ¢aitnoBerx cucteM (IFS), nbo B mpensimymmx cucreMax padora
C HAMH BeJIach 4epe3 TPAHCISLHUIO BBI30BOB 32bit—>—16bit—>32bit. B
TO e BpeMs sl 00ecreyeHus: COBMECTUMOCTH CO CTapbIM IpO-
rpaMMHBIM oOecriedeHueM Kpome 32-OMTOBOTO HCIONb3yercs U 16-
ouroBsiii API.

[t mOBBILIEHUST HAAEKHOCTH (aiyIoBOM MOJCHCTEMBI CO3AaHa
HOBas :KypHajupywomas ¢aiiiosas cucrema JFS (Journaling File
System). JFS BBemena miis ymIOBIETBOPEHHUS MOTpeOHOCTH B Ooiiee
xuByueH daiinoBoit cucteme st OS/2 Warp. JFS umeer Gonbiryro
0€e301acHOCTh B CTPYKTypax OaHHBIX Ojaronapsi TEXHHKe, pa3pado-
tanHou mis CYB/]. Pabora ¢ (aitmoBoit cucTtemMoil MpOMCXOAUT B
peXrMMe TpaH3aKUMWA C BEACHUEM >KypHaja TpaH3akiuil. B ciyuae
CHCTEMHBIX COOEB MMEETCsI BO3MOKHOCTh 00paOOTKH KypHaja TpaH-
3aKLUH, TO3BOJIAIONIAS NPOU3BOANUTEL 3aHECEHUE WM COpPOC KaKHX-
MO0 M3MEHEHHM, MPOM3IICIIINX BO BpEeMs CHCTEMHOTO cbOos. OTa
CHCTEeMa TaKKe MOBBIIIAET CKOPOCTh BOCCTAHOBJICHHUS (aiioBOM
cucreMbl nocie c6os. CoxpaHssi HENOCTHOCTh (aiIoBOM CHCTEMBI,
3Ta CUCTEMa yIpaBieHus (aiinaMu He rapaHTUPYET BOCCTAHOBIICHHE
MOJIb30BATENLCKUX NaHHBIX. ClieyeT OTMETUTh, UYTO (aiaoBas cuc-
tema JFS obecnieunBaeT camyro BBICOKYIO CKOPOCTb paloTHI ¢ (aii-
JJaMH M3 BCEX U3BECTHBIX cHcTeM, co3laHHbIX i IIK, 4ro oueHs
BakHO 151 cepBepHoit OC.

st paboThl ¢ OUCKaMU CO3JIaH CIIELHAJIbHBIA MEHEeIXep ANC-
koB — LVM (Logical Volume Manager). Bce ycranaBnmmBaembie
(atinoBsie cuctemsbl comepkarcs B LVM. LVM ocymiecTBisieT om-
penesieHre UMEH TUCKOB JUISl POTpaMM, KOTOPBIE 3TOTO TPEOYIOT.
DTO MO3BOJIAET M30HMpATENbHO HA3HAYHUTH JIIOOYH0 OYKBY ITHOOOMY
pasmeny. M maxe 6omeie — OC He OyAeT cama UCIOJb30BaTh MMEHA
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muckoB. LVM B coBokymHOCcTH ¢ JFS mo3Bomsier o0ObeaWHSITH He-
CKOJIbKO TOMOB M Jajiee HECKOJIBKO (DU3MUYECKUX TUCKOB B OJMH
0OJIBIION JTOTHYSCKUI TOM.

Bonpocbl Ansi camonpoBepKu

1. B kakom romy mosiBunack 32-pazpsgHas OC oT dupmsl
IBM? Kak oHa Ha3piBaeTcst? PacckakuTe 0 ee OCHOBHBIX BO3MOXKHO-
CTHX.

2. UYro takoe VDM-sapo u DMA B OC OS/2 Warp?

3. Kaxk maspBaercs cranmaptHas rpadudeckas obonouka B OC
OS/2 Warp 1 KakoBbI €€ BO3MOKHOCTH?

4. Kak HazpiBaercs HoBas (¢aitnoBas cucrema B OC OS/2 Warp
4.5 u B yeMm ee npeumyiecTna?
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8. OMEPALMOHHBIE CUCTEMblI CEMEACTBA UNIX

8.1 O6buwee npeacraBneHune cemenctea OC UNIX

OC UNIX" spusercs yIA4HOM pealu3alueil MHOTOIOJb30Ba-
TETECKONW W MHOT03a/IaqyHOM OIepaIimoHHON cucteMbl. OHA CIIPOEK-
TUpPOBaHA KaK HMHCTPYMEHTaJIbHas CHCTEMa il Pa3pabOTKU Mpo-
rpammHoro obecmneyenusi. Cucrema UNIX obnamaer mpocTbiM, HO
OYeHb MOIIIHBIM KOMaHIHBIM SI3BIKOM M HE3aBHCHMOW OT YCTPOWCTB
¢aitnoBoii cuctemoit. CHCTEMBI U MPUIIOKEHHS, BBHITOIHSIIOMINECS B
Hel, nerko nepenocuMbl. Kommumsartop ¢ si3pika C 171st BceX OTTpaHC-
JUPOBAHHBIX TPOTPAMM JaeT PEHTAOENbHBIH W pa3feNsieMbld KO,
9TO MO3BOJIAET YPPEKTHBHO HCIIOJIB30BATh UMEIOIIMECS B CHCTEME
pecypesl. IIpu cozgannu OC UNIX umenocs Tpu nemnu:

1) cTpemiieHHEe COXPaHUTh MPOCTOTY M OOOWTHCH MHUHWUMAIIb-
HBIM KOJIMYECTBOM (QYHKIHMHA. Bce peanmpHBIE CIOXHOCTH OCTaBIISI-
JIUCH TIOJIb30BATEILCKUM MPOTpaMMaM;

2) WUCTIONB30BaHKE OOIINX MEXaHU3MOB BO MHO)KECTBE CITy4aeB, Ha-
TIpUMeEp MY oOpaIieHnH K (aiinam, MpephIBaHusIX, IMEHOBAHWH | JIP.;

3) mpemocTaBlicHHE BO3MOXKHOCTH PEIIaTh OOJBIINHE 3a1adH,
KoMOMHHpYs Oojiee MelKKe, a He pa3pabaThiBaTh NPOrpaMMbl 3aHO-

7" B 1965 r. monpazaenenne kommanuu AT&T Bell Telephone
Laboratories (Bell Labs) coBmectHO ¢ General Electric Company u Macca-
YYCETCKHM TE€XHOJIOTHYECKHM WHCTHTYTOM Ha4ald pa3pabaTeIBaTh HOBYIO
OTIepaliOHHYyI0 cHucTeMy, HasBaHHyto Multics (Multi-user Timesharing
Interactive Computing System). Llensro mpoekTa ObUIO CO3TaHUE MHOTO03a-
nauHoit OC, crocoOHOM 00ecneynTh 0OIHOBPEMEHHYIO PabOTy HECKOIBKUX
coteH moik3oBaresiei. Ho cucrema Multics Tak 1 He ObLia 3aBepIIeHa, IM0-
ckouibky B 1969 1. Bell Labs Bemmuia u3 mpoekra. OJHAKO CHEIHAATHACTHI
Bell Labs, npunumMaBiiue ydactue B npoekte, — Ken Tomncon u [IpHHKC
Putum — mpomosnkiiy paboTy HaJ CO3AaHUEM YIOOHOM Cpe/ibl MPOrpaMMu-
poBaHus. Vcrons3ys uuen u pa3padOTKH, MOSBUBIIAECS B Pe3yJbTaTe pa-
60ThI Hax Multics, onu co3manu B 1969 romy HEOOIBIIYIO ONEPAIIMOHHYIO
cucreMy, monyumBinyro mMms Unix, co3Byunoe Multics u mpumymaHHOe
JIPYTUM 4JICHOM TpyHIbl pa3pabotunkos, bpaitanom Kepauranom. Cucrema
ObLIa MENMKOM HAaIlMCaHa Ha acceMOliepe W MPUMEHSIACh Ha KOMIBIOTEpe
PDP-7. K 1971 roay B Bell Labs Unix Obu1a nepeHeceHa Ha 00Jiee MOIIHBIH
koMmmbtotep PDP-11.
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Bo. B cucteme UNIX umeeTcs BO3MOXXHOCTh HaIlpaBJIATh BBIXOJ OJI-
HOM MporpaMMBbl Ha BXOJ APYTOil (TporpaMMHBIE KaHAJIBI — pipe).

UNIX-cucrembl MOCTaBASIOTCS ¢ OOTMBIIMM HAOOPOM CHCTEMHBIX
U IPUKITAAHBIX IPOrpaMM, BKJIIOYAIOLIMM PENAKTOpPbl TEKCTOB, MPO-
rpaMMHBIE HHTEPIIPETaTOPhl KOMAaHIHOTO SI3bIKa, KOMITUIIATOPHI C T10-
MYJSAPHBIX s3bIKOB TporpammupoBanus (C, C++, accembnep, Perl,
Fortran u np.), cpeacrtsa copTupoBKH, Benenust b/, aqMuHucTpaTus-
HBIE U 00CITy>KHBAIOLINE IPOTPAMMBI.

8.2 OcHoBHble noHATUA cemencTea OC UNIX

Buptyaasnas mamuHa. KaxoMy mojs30BaTesio ocjie BXoa
B CHUCTEMY INPENOCTaBIISIETCS BUPTYAJIbHBIH KOMIIBIOTEDP, B KOTOPOM
€CTh BCE HEOOXOAMMEIE PEeCypCHI: MPOIECCOp, MaMsITh, YCTPOICTBA,
¢ainpl. Tekylee cOCTOSHUE BUPTYaIbHOTO KOMITBIOTEpA HA3bIBAET-
csl 00pazom, KOTOPBIN BKItoyaer [2]:

- 0o0pa3 mamsTH;

- 3HAYEHUS OOIIMX PETHCTPOB MpoIleccopa;

- COCTOSIHUS OTKPBITHIX (aiiiioB;

- TEKYUIyI0 JUPEKTOPHIO U IPYTyI0 WHGOPMAIIHIO.

O6pa3 mporeccopa BO BPeMs €ro BBITIOJIHCHUS pa3MeEIIaeTcs B
ocHOBHOI mamsaTu. B crapeix Bepcusix cucremsl UNIX o6pa3 mor
OBITH BBITPY)KEH Ha JHCK, €CITU KaKOMY-THOO MPUOPUTETHOMY MpO-
1eccy morpedyeTcs MEeCcTO B OCHOBHOW MaMsTH (IIPEX/e BCETo, BEI-
Tpy’Kal0TCs HEUCIIOIb3yEeMbIe CTPAaHHUIIBI).

O0pa3 mamsaTH AETUTCS Ha TPU JIOTHYECKUX CEIMEHTA:

1) cerMeHT peHTa0eNbHBIX MPOIEAYp, HAUYHMHAIOUIUICS C HyJIe-
BOTO aJipeca B BUPTYAIbHOM apeCHOM ITPOCTPAHCTBE IPOIIECCa;

2) CeTMEHT JaHHBIX, PACTIOJATAIOIIMHICS CIIEIOM 32 CETMEHTOM
MPOLIESYP U CIIOCOOHBIN PACTH B CTOPOHY OOJNBLINX aJpEcOB;

3) cerMeHT cTeka, pacTyIIHi B CTOPOHY MJIAJIIINX aIPECOB.

IHoab3oBareb. UToOb HaYaTh pabOTaTh C CHCTEMOM, TOIB30-
BaTeNb JOJDKEH BBECTH CO CBOOOJHOTO TEPMMHAJIA CBOE YUYETHOE
nMs (account name) U napoib (password). [y 3TOTO MONIB30BaTEND
TOJDKEH OBITH 3aperucTpupoBaH B cucteMe. OOBIYHO PETHCTPAIINIO
HOBBIX TIOJIB30BaTeNell BBIMONHAET agMuHHUCTparop. [lonb3oBaTens
HE MOXET M3MEHUTh CBOE YYETHOE WMs, XOTSI MOXKET MTOMEHSTh Ta-
pOIb.
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Kaxxnomy 3apeructpupoBaHHOMY IIOJIB30BATEN0 COOTBETCTBYET
Karanor (haillIoBOH CHUCTEMBI, KOTOPBIH Ha3bIBACTCS JOMAITHUM Ka-
TaJoroM mnojs3oBarens. [Ipu BXxoxe B cucTeMy MHOJb30BaTENb MOINY-
YaeT HEOTrPaHUYEHHBIM JOCTYIl K CBOEMY JOMAlIHEMY KaTajiory M
BceM (QaiijlaM M Karajioram, cojaepkamumcs B HeM. [loTeHnuansHO
BO3MOKEH JAOCTYI KO BCEM IpyTruM QaiiiaM, OJHaKO OH MOXKET OBbITh
OTPaHUYEH, €CIIU MOJb30BATEIb HE UMEET TOCTATOYHO MPUBUIIETUH.

HNutepdeiic moab3oBaTeasi. TpamauIlMOHHEIN CHOCO0 B3aMMO-
nericTBuA mojb3oBarensa ¢ cucreMor UNIX ocHOBBIBaeTCS Ha MCITOJIb-
30BaHMH KOMaHIHBIX s361k0B' . TToc/e BX0/a MOIb30BATENs B CHCTE-
My Yy HEro 3aIycKaeTcs KOMaHIHBIN nHTeprperatop. OOBIYHO B CHC-
TeMe TMOAJEPKUBACTCS HECKOJIbKO KOMAaHAHBIX HHTEPIPETATOPOB.
Oo61iee Ha3BaHMeE AJIS BceX KOMaHIHBIX nHTepnpeTaropoB OC UNIX
— shell (o0omouka), MOCKOMBKY JIF000¥ HHTEPITPETATOP MPEIACTABISET
BHEIIHEE OKPY>KEHHUE fAJlpa CUCTEeMbl. BhI3BaHHBIM KOMaHJHBIA HH-
TEepHIpeTaTop BBHIJAET IpPUIVIALIEHHE Ha BBOJ IIOJb30BAaTEIEM KO-
MAaHIHOM CTPOKH' , KOTOpast MOXeET COMAEpKaTh MPOCTYI0 KOMAHIY,
KOHBeWep KOMaHJ WIH NOCIeAO0BATENbHOCTh KOoMaHI. KoMaHIHBIE
SI3BIKH JTOBOJIBHO MPOCTHI, HO MOTYT MCIIOJIb30BAThCA [T HAITMCAHUS
CIOXHBIX MPOrpaMM, IOCPEACTBAM HCIOJIb30BAHMSI KOMAHJIHBIX
(atinos (shell scripts).

Shell siBnsieTcst I36IKOM MPOTPAMMHUPOBAHUS, TAK KaK UMECT:

- TIepEeMEHHEIE;

- YOpaBIAIOUINE CTPYKTYpHI (THMa if);

- TOANPOTpaMMBI (B TOM YHCIIe KOMaHIHbIE (haiiibl);

- BO3MOXHOCTb Nepeiaui MapaMeTpoB;

- MexaHH3M 00pabOTKH MpephIBaHUH.

IIpuBUIErHpoBaHHBIH MOJB30BaTeNb. [[eHTpaIbHON YaCTHIO
cucrembl UNIX sBusercst simpo (kernel). Snpo maentudummpyer
KOKIO0ro Tonb3oBareis 1o ero wuaeHtudukaropy UID (User
Identifier), yHuKanpbHOMY HETIOMY 3HAYCHHIO, IPUCBOCHHOMY TIOJIh-
30BaTENI0 IPU pErucTpanuu B cucteme. Kpome Toro, Kaxkaplii moJib-

'® B cBsa3u ¢ GOJNBIIMM pacIpOCTpaHEHHeM TpapHuecKux ofoJIoueK B
cucreMe UNIX Bce wame pabotaror ¢ rpadudeckoit obomouxoit X-
Windows.

"% Kak npaBu1o, 3T0 3Ha40K 10IU1apa — $, HO MOXKET GBITH U 1060 ApY-
oW CUMBOIL.
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30BaTeNlb OTHOCUTCS K TPYIIIE ITOJIb30BaTeNel, KOTopast HIAeHTH(H-
nupyercss HekoTopeiM nenbiM 3HadeHHeM GID (Group Identifier).
JlaHHbIC UACHTH()HUKATOPBI COXPAHSIIOTCS B YUYCTHBIX (aiiiax cucre-
MbI"’ ¥ TIPUIHCHIBAIOTCS TMPOLECCY, B KOTOPOM BBIMONHSAETCS KO-
MaHJIHBI WHTEPIPETATOP, 3aMYIICHHBINA NP BXOJE TOJIb30BaTENs B
cucTeMy. DTH 3HAUYCHUs HACIEAYIOTCS KaXKAbIM HOBBIM IPOLIECCOM,
3alyIIeHHBIM OT WMEHHU JaHHOTO IIOJIb30BATENsd, W HCIIONB3YIOTCS
CHCTEMOM ISl KOHTPOJS TpaB AOCTyma K (aiiimaM, BBHIIOIHEHUIO
MPOTrpaMM H T.JI.

Opna 3amuce B Qaitnie ¢ nHGOpMAIHEH O MOJIB30BaTENAX COOT-
BETCTBYET OJHOMY MOJH30BATEII0 U MMEET CIEIyIOIINe TEKCTOBBIC
OIS, Pa3ieIEHHBIC CHMBOJIOM JTBOCTOUHS:

- WM3 [TOJIb30BATEIIS;

- Tapoib MOJB30BATENS B 3aKOIUPOBAHHOM BUJIC;

- UEJIOYUCIICHHBIH UICHTU(HUKATOP MOTH30BATEIS;

- [EJOYHUCICHHBIA UACHTU(PUKATOP TPYIIIHL;

- KOMMEHTapWi, KOTOPBIA COJEPKHUT CBEACHUS O MecTe pado-
THI TTOJTE30BATEIIS;

- KaTaJIorT IOJIb30BaTels;

- HMHTEPIPETaTop KOMaH] MOJIb30BaTEs.

[Tpumep 3amucu daitna ¢ mycTHIM KOMMEHTApHEM:
mary:KmHulhE:201:10::/users/mary:/bin/csh

[Mpy HanMuUK KOMMEHTAapHUsl €ro CHHTAKCHC OIpEIeIseTCs
YYETHBIMHU TPOTPAMMAaMHU.

Opna 3amurck B (paiisie o rpymimax mojb30BaTesicii COOTBETCTBYET
OJTHOM TPYTIIE U MPEACTABISAET COO0I CTPOKY TEKCTa CO CIIETyFOIIH-
MU TOJISIMH, Pa3IeICHHBIMU IBOCTOUUSIMHU:

WM TPYTIIIEI;

- TapoJb TPYIIHI B 3aKOANPOBAHHOM BHJIE;

- LEJIOYUCIICHHBIH UACHTH(OUKATOP TPYIIIBL;

- CIIHCOK WMEH TOJIb30BaTeNeld TPYMIbI, pa3/IeIeHHBIX 3allsi-
THIMH.

[Mpumep 3anmcy Qaiina A rpynIbl 6e3 mapos:
sect2115::10:mary, sas, temp, ges

* Vimerorcs B BHy (aiiibr:
/etc/passwd — daiin ¢ mHpOpMAITIEii 0 TOTB30BATENAX;
/etc/group — daiin ¢ nHPOpPMALIKELH O TpyTIIe.
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ANIMHMHHCTpATOpPY CUCTEMBI BblAengeTca HyJeBoe 3HaueHue UID.
ITons3oBarens ¢ TakuM 3HaueHueM UID Ha3bIBaeTcsl Cynepriojib3o-
Barenb (superuser) win root. OH UMEET HEOTpaHUUCHHbBIC MTPaBa Ha
JOCTYTI K JTI000MYy aiily u Ha BBITIOJTHEHHE JTt000# mporpammel. Ha
CyTepHosbp30BaTessl He pacpoCTpaHsIeTcs OrpaHUYeHHUE Ha UCTIONb-
3yeMble pecypchl. OH MOXET U3MEHSTh ST OTPaHUYCHUS ISl ApY-
TUX TOJb30BaTeNeld, HO Ha HEro 3TW OrpaHWuYeHHS HE paclpocTpa-
HstOoTCSA. J[1s1 0OBIMHOTO TONTb30BaTENs BBICTABISIOTCS TaKHE OTpa-
HUYCHHS, KaK MaKCUMaIIbHBIN pazmep (aiina, MakcuMalbHOE YHCIIO
CEerMEHTOB pa3lesieMOl MaMsITH, MaKCHMAJIbHO IOITyCTHMOE IIpPO-
CTPaHCTBO Ha JUCKE U T.1I.

ATpuOyThl ¢aiino. Kaxnpiii daiin m karamor uMmeroT Bia-
JIeNiblla — OOBIYHO 3TO IMOJIB30BaTENb, CO3/IABIINI MX B TIEPBBIA pas.
Bragenen MoxeT 3aTeM Ha3HAYHTH 3aIIUTY Qaiiyia co CTOPOHBI TPEX
KJIACCOB I10JIb30BATENEH:

1) coOCTBEHHO BIaJCIbIIa;

2) TPYMIIBI ITOJIb30BaTENEH, K KOTOPOI MPUHAICIKUT BIIACIIel;

3) Bcex moJb30BaTeNIeH, HIMEIOIINX JOCTYI K CHCTEME.

Kaxnerit daitn umeeT 3 Buma pa3penieHus Ha JOCTYII:

1) urenue (r) read — mpenocTaBiIeHWE BO3MOXKHOCTH YHTATh
(mpocMmaTpuBaTh) comepkuMoe ¢aiina WM Karajora (YuTaTh ¢ KITo-
4oM «-1» B komaHnze Is);

2) 3amuch (W) write — MpeIoCTaBICHUE BO3MOKHOCTH MEHSTH
conepxxumoe (aiina M Karanora (Co3aaBaTh WK YIAIATH (Daiiiibl B
KaTajore);

3) BbIMoOJIHEHHUE (X) execute — MPeAOCTaBICHNE BOZMOKHOCTH HC-
nonb30Bath (aitn kak komanay UNIX 1 IpoBOANTE MOMCK B KaTajore.

Bce xoMOnHammu Tpex BHIOB pa3pemieHus IOCTyla Ui TPex
KJIacCOB MoJib3oBateneld (9 KOMOMHANMN) NpU HAJIWYHH BCEX TPaB
3amuchIBalOTCA B QopMmate: rwx rwx rwx wuimu 777. IlepBeie
TpH TIapameTpa OTHOCSTCS K BiaAenbily (aiia, TpH MOCIEAYIOMNX —
K TpylIe, K KOTOpOW MpHHAUIeKUT Biajaenel daina, Tpu mocien-
HUX — 3TO TpaBa JOCTYyMa OCTANBHBIX MOib3oBarenei. OTcyTcTBHE
MpaBa JOCTyIa yKa3bIBaeTCsd MUHYCOM, HAallpUMep: r——-r——r— WIH
444 nmm

$ 1s -1 /bin

-r-xr-xr-x 1bin 1986 Nov.26 12:00 ar
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ITpuBeneHHast KOMaHA MOKA3bIBAET PEXKUMBI JOCTYTIA.

Kpome neBsiTH pesKMMOB 3aIIUTHI (aiiia UMeeTcsl TPH JTOTOIHH-
TEJBHBIX PEXUMa, KOTOPHIE UMEIOT CMBICH TOJNBKO MJIsI WCIOJHSe-
MBIX (paiiiioB. OTU PEXUMBI MOKET YCTAaHOBUTH TOJBKO CYNEPIIOJIb-
30BarTelb, UCHONL3Ys koMaHay chmod (change mode).

CrieniajibHbIe PEXUMBI COOTBETCTBYIOT BOCBMEPHUHBIM 3Haue-
HusaM 4000, 2000 u 1000 nepBoro napameTpa 3TOM KOMaH/IbI:

4000 — OUT yCTAaHOBKM HUACHTHU(QHUKATOPA MOIH30BATENS; YKA3bI-
BaeT, 4YTO NPHU BBINOJIHEHUH TNporpammbl ((aiin) uaeHTuUKaTop
MOJIH30BATENSl YCTAHABIUBACTCS! PABHBIM MACHTU(DHUKATOPY BIaICIIb-
mma atoro ¢aina, a He MOJB30BATEINS, 3aIyCTUBIIETO 3TOT (aitr Ha
WCIIOJTHEHHUE;

2000 — OUT yCTaHOBKM WACHTU(HUKATOpA TPYIIIBL, YKa3bIBAaeT,
YTO Ha BpEeMs BBHITIOJNHEHHUS TporpaMMbl (daiima) uaeHTHGUKATOP
TPYMITBl YCTAaHABIMBAETCSI PABHBIM WACHTH()HUKATOPY TPYIIIBI, COOT-
BETCTBYIOILIEMY TPYIIIOBON MPUHAJICKHOCTH 3TOTO (haiina;

1000 — OuT pa3nmeneHus; yKa3blBaeT, YTO BHIMOJNHAEMAs IPO-
rpamma (daiiin) pasaensercs MHOTHMHE ITOJTh30BAaTSIISIMH U CBOIMH-
TOBOE MPOCTPAHCTBO HE cOpachIBaeTcs, JasKe €CIM HUKTO IpOrpam-
My HE HCHOJb3YeT B JaHHBI MOMEHT.

YcranoBka 000X OWUTOB HICHTHU(UKATOPOB IIONH30BATENS U
TPYMIBI TO3BOJIAET IOJNB30BATENIO BBINIOIHATH TaKue MPOTPaMMBI,
KOTOpbIEC TOJDKHBI UMETh MOJTHOMOYHSI CYIEpIIOIb30BaTeis (HampH-
Mep, TIporpamMma mail coszmaeT karamor /usr/spool/mail). B mpoTus-
HOM CJy4yae BO3MOXXHOCTH CHCTEMBI, JIOCTYIHBIE I10JHb30BATEINIO,
ObLTH OBl 3HAYMTEIHLHO OTPAaHUYCHBI.

Ipoueccol. ITponecc 8 OC UNIX — nporpamma, BeIOJIHsAEMAas
B COOCTBEHHOM BHUPTYaJIbHOM aipecHOM IpocTpancTse. Koraa mosus-
30BaTeNb BXOJUT B CHCTEMY, aBTOMAaTHYECKH CO3/aeTcsl IMpOLecC.
Ecnn xomaHIHBIN MHTEpOpeTaTop BCTPEYaeT KOMaHAY, COOTBETCT-
BYIOIIIyI0 KOMaHAHOMY (aiily, TO OH CO3[aeT HOBBIN IPOIECC H 3a-
ITyCKaeT B HEM COOTBETCTBYIOIIYIO IIPOTPAMMY .

Crangapruble ¢aiiyibl. MHOTHE KOMaHABl paboTaIOT 10 YMOJI-
YaHUIO CO CTAaHIAPTHBIMU (ailnamu:

Standard Input (S.1.) — cTaHmApTHBINM TOTOK BBOJA;

Standard Output (S.0.) — cranmapTHEII MOTOK BHIBOJA;

Diagnostic Output (D.O.) — nTnarHoCTHYECKHil MOTOK BBIBOJIA.
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OnHaKo €CTh CpelcTBa M3MEHEHUsI YMOITYaHus, T.€. UMEETCs] BO3-
MOXHOCTh YyKazaThb JIpyrue (aiimsl BMecTOo cTaHIapTHBIX. MOXKHO
Taroke B kadectBe koMaHasl D.O. ucmonws3oBath komanay S.O. Otu
CpeAcTBa Ha3BIBAIOTCS TEpEHANpaBIeHHEM BBOJA W BBHIBOAA, MU
3TOM HCIIONIL3YIOTCS CICAYIONMe 0003HAUCHHS: 3HAK «<» — mepe-
HamNpaBJICHHE BBOJIA; 3HAK «>» — TepeHanpaBicHue BhiBoga. CrtaH-
JApTHBINA BBIBOJ] OJHON KOMAaH bl MOKET ObITh CTAaHIAPTHBIM BBOJIOM
CIIeMyIONeH KOMaHAbI, 3TO 0003HAYAETCS 3HAKOM « | » (BEPTHKAIb-
Has 4epra).

Komannbl, KoTopble MOTYT BBOJUTH CO CTaHAAPTHOTO BBOJA U
BEIBOJIUTh Ha CTAHNAPTHBIA BBIBOJ, HA3BIBAIOTCA (PUIBTPAMM.
BonpmmHCcTBO KOMaH7 sABnseTcs (uiabTpamMu. MMeroTcs: HcKiode-
HUS: KOMaHza Is He MOoXeT paboTaTh CO CTaHJAPTHBIM BBOJOM WIIH
KoMaH/a lpr He MoXkeT paboTaTh CO CTaHJAPTHBIM BHIBOJIOM.

Pexkumbl nepennero u 3aanero miaana. OOBYHO KOMaH/IBI BbI-
MOJHSIOTCS B peKuMe nepeaHero miana (foreground), T.e. «moka BbI
xaerey». OIHAKO €CM BO BPEMs BBHIIIOJHEHUS HEKOTOPOH KOMaHIbI
BBl XOTUTE BBITIOJHITH APYTHE KOMaHABI, TO ATy (MIEPBYI0) KOMaHIY
MOJKHO BBITIOJTHUTB B pekuMe 3aaHero miana (background).

Jns toro 4TtoOBI KOMaHAa BBINOJHSIACHE B PEKUME 3aJHETO
IU1aHa, HEOOXOaAUMO ee 3aKOH4YMTh 3HakoM &. Cucrema UNIX co3-
JIaeT MPOIIECC, KOTOPBIA BBIMOIHICTCS HE3aBHCUMO OT KOMAaHIHOTO
untepnperatopa. OtBer 2042 — 3T0 MACHTH(UKATOP STOrO HpoLecca
(PID).

Jlyumre mepeHanpaBiIsATh CTAaHAAPTHBIN BBIBOJ IIpoOIlecca 3aTHe-
ro TiaHa B (aiiyl, TOCKOJIbKY MUMEETCSI OMACHOCTh COBMEIICHHUS BhI-
BOJIa «IIEPETHETO» U «3a/IHETO» IIJIaHa Ha JKpaHe.

8.3 BbinonHeHune npoueccoB B OC UNIX

[Ipomrecc B OC UNIX, kak y>ke TOBOPHIIOCH paHEE, — ITO IPO-
rpaMMa, BBITIONHSEMAas B COOCTBEHHOM BHPTYaJbHOM aJpeCHOM
npoctpancTBe. Korja moip30BaTeNlb BXOJUT B CHCTEMY, aBTOMATH-
YEeCKU CO37IaeTCsl MPOIIECC, B KOTOPOM BBITIONHSAETCS MporpaMmma Ko-
MaHJIHOTO HHTeprperaTtopa. EciM KOMaHIHOMY HHTEPHPETaTOPY
BCTpeYaeTcss KOMaHAa, COOTBETCTBYIOMIAs BBHIMOJIHIEMOMY, OH CO3-
JlaeT HOBBIN MpOIECC M 3aMyCKaeT B HEM COOTBETCTBYIOIIYIO MPO-
rpaMMmy, HaunHas ¢ GYyHKIIMKA main. JTa 3aIylieHHas mporpaMmma, B
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CBOIO 0Y€pe/lb, MOXKET CO34aTh MIPOLIECC U 3aIlyCTUTh B HEM APYTYIO
nporpaMmy (OHa TOXKe JJOJDKHA CoJIepKaTh PYHKIUIO main) U T.1.

J1s o0pa3oBaHMs HOBOIO Mpolecca M 3alMycKa B HeM Npo-
rpaMMbl HCIOJIL3YIOTCH IBA CUCTEMHBIX Bbi3oBa API [2]:

1) fork()

2) exec(MMs_BBINOJHSAEeMOro_(aiiia).

Cucmemnulil 6v1306 fork TIPUBOINT K CO3JaHUIO HOBOTO ajapec-
HOT'O IPOCTPAHCTBA, COCTOSIHME KOTOPOro aOCOIIOTHO MIEHTHUYHO
COCTOSIHHIO aJJpeCHOTO MPOCTPAaHCTBA OCHOBHOTO Ipoliecca, TO €CTh
B HEM coOzeprarcsi Te K€ NMporpaMMbl M JaHHBIE. s mouepHero
Ipoliecca 3aBOAATCS] KOIMM BCEX CErMEHTOB NaHHBIX. Cpasy mocie
BBITIOJIHEHHSI CUCTEMHOTO BbI30Ba fork ocHOBHOI (poamTenbekuil) u
MOPOXKIECHHBIH TPOLECCH ABISAIOTCS aOCONIOTHO OJUHAKOBBIMHU.
YroOrl mporpamMMa Moriia pa3odparbcsi, B KaKOM Iporecce (OCHOB-
HOM WJIM TIOPOXKIICHHOM) OHa Terepb pabortaer, pynkuus fork Bo3-
BpalaeT paszHele 3HaueHUs: 0 B MOPOKIEHHOM IIpoliecce U ILEeoe
MOJIOKUTENIBHOE YHUCIO (MAECHTU(HUKATOP MOPOKACHHOIO Ipolecca)
B OCHOBHOM IIpoLIecce.

Temnepb, eciii MBI XOTUM 3aIyCTHTh HOBYIO IPOTPaMMy B TIOPO-
KIECHHOM IIpoLecce, HYKHO OOpaTUTbCA K CUCHEMHOMY 6bl308)Y
exec, yKa3aB B KaueCcTBE apryMEHTOB BbI30Ba UM (aiina, comepka-
[IEr0 HOBYIO BBITIOJNHSEMYIO MPOTPaMMYy, U, BO3MOXHO, OJHY WJIH
HECKOJIBKO TEKCTOBBIX CTPOK, KOTOpbIe OyIyT MepeJaHbl B KauecTBe
apryMeHToB (yHKLUMH main HOBOHM Hporpammsl. BeimonHenue cuc-
TEMHOTO BbI30Ba €XeC IPUBOIUT K TOMY, YTO B aIpeCHOE IPOCTPaH-
CTBO TOPOXIEHHOTO TIpoliecca 3arpy’aeTcs HOBas BBIIOTHsIEMAs
IporpaMma M 3allyCKaeTcsl C aIpeca, COOTBETCTBYIOLIETO BXOIY B
¢byHKUIMo0 main. [Ipyrumu cioBamMH, 3TO IPUBOAUT K 3aMEHE TEKY-
HIEr0 MPOTPaMMHOTO CEeTMEHTa U TEKYIEero CerMeHTa JaHHBIX, KO-
TOpbIe OBUTM yHACIIeIOBaHbI MPH BBHIIOJIHEHNH BbI30Ba fork, Ha HO-
BbI€ COOTBETCTBYIOIIME CEIMEHTHI, 3a/laHHble B (aiie. [IpexHue
CErMEHTHI TepSIOTCA. OTO 3(P(PEKTHBHBIM METOJ CMEHBI BBHITIOJIHSIC-
MO TPOLIECCOM MPOTPaMMBbl, HO HE caMoro mpouecca. Daiinel, yxe
OTKPBITHIE 10 BBIIOJIHEHUS! IPUMUTHBA €XEC, OCTAIOTCS OTKPHITHIMU
IIOCJIE €TO BBIMOJIHCHHUS.

PaccMoTpuM mpuMep TONBE30BAaTENBCKOM MPOTPaMMEI, BhI3bIBae-
Mol Kak komanza shell, koTopast BEIIIOJHSAET B OTAEIBHOM IIpoLecce
cragmaptHyto koMauay shell Is u BeImaeT Ha SKkpaH COIEPKUMOE Te-
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KyIero karaiora (haiios.

main ()

{if (fork()==0) wait(0); /* pomuTesbCKuUM
npouecc */

else exec("1ls", "1s",0); /* MNOPOXIEHHEI
npouecc */

}

Takum 00pa3oM, C TPaKTUYECKOW TOYKH 3pPEHUs IpOIecC B
UNIX sBasieTcss 00beKTOM, CO37aBaCMBIM B PE3yJIbTaTe BBITOJHCHUS
¢ynkmn fork(). Kaknprit mpomecc, 3a MCKITIOYEHHEM HAYaIbHOTO
(HyneBOro), MOPOXKIAETCS B Pe3yIbTaTe 3aIycKa JPYTUM MIPOILECCOM
oneparuu fork(). Kakmprit mportecc nMeeT OQHOTO POJMTENIS, HO MO-
JKET TMOPOJAMTH MHOTO TpOIlecCOoB. HauanmpHBIN (HyJIEBOM) mporecc
SBIISIETCS. OCOOCHHBIM IPOLIECCOM, KOTOPBIH cO3aeTcs B pe3yibTare
3arpy3ku cucteMsl. [locite mopokaeHns HOBOTO Tpoliecca ¢ HISHTH-
¢duxaTopom «1» HyIEBOH MpoIECcC CTAHOBUTCS MPOLECCOM MOKAYKH
U pealn3yeT MEXaHW3M BHUPTyanbHOH mamstu. [Iporecc ¢ uueHTH-
¢ukatopom «1», U3BECTHBIA IO MMEHEM init, SBISIETCS TMPEIKOM
J000T0 JPYTOTO TpoIecca B CHCTEME M CBSI3aH C KaXKIbIM IPOILIEC-
coM 0coObIM oOpazoMm. dyukius fork() cozmaer uepapxuto mporec-
COB.

[Ipomiecc MOXeET BBHIOTHATHCA B OJHOM M3 JABYX COCTOSHUH —
n0J1b308aMeNbCKOM UYL CUCHEMHOM. B TI0Nb30BaTEIHCKOM COCTOSI-
HUM TIPOLIECC BBIMOJIHACT IMOJIL30BATEIILCKYIO MPOTPaMMy U HUMEET
JOCTYTI K MOJb30BATEILCKOMY CETMEHTY JaHHBIX. B cructeMHOM co-
CTOSIHUH TIPOIIECC BBHITIONHIET MPOTPAMMEBI S1pa M UMEET AOCTYI K
CUCTEMHOMY CETMEHTY JaHHBIX.

Korna tpeOyercs BBIMOTHUTH CUCTEMHYIO (PYHKIIHIO, TTOJIB30Ba-
TENBCKAM TIPOIIECCOM CO3/IAeTCsl CHCTEMHBIM BBI3OB. (DakTHUecKu
MMPOUCXOOUT BBI3OB sAipa CUCTEMbI KaK MNOAINPOTrpaMMBbI. C MomeHTa
MOSIBJICHUSI CUCTEMHOTO BBI30Ba IMPOIIECC CUUTACTCS CUCTEMHBIM. Ta-
KM 00pa3oM, TOIb30BaTEeIbCKUN W CHCTEMHBIN MTPOIIECCH SIBIISTIOTCS
IByMsi (hazaM¥ OJTHOTO M TOTO e IMpolecca, HO HUKOTAa He Iepece-
KatoTcsl Mexy coboit. Kaxkmas daza monb3yercsi cOOCTBEHHBIM CTe-
KOM, COJIep KallliM apryMEHTHI, JIOKAIbHBIE TIEPEMEHHBIE W JIPYTYIO
WH(GOPMAIIMIO OTHOCHTEIBHO (DYHKIMH, BBITOTHSEMBIX B PEKUME
3a1aun. JIuCreTyepCcKuii mpoIece He MMEET MOJIb30BaTEIbCKON (ha3bl.
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B UNIX-cucremax ucrnosib3yercs pa3zeieHue BpeMEeHH, TO €CTh
Ka)KAOMY Ipoleccy BhaenseTcss KBaHT BpeMeHH. [Iporecc aubo 3a-
BEpIIAeTCsl caM 10 UCTEUYEHUS OTBEICHHOTO €My KBaHTa BPEMEHH,
00 OH OTKJIAJBIBAeTCA M0 MCTEYEHHWH KBaHTa. MeXaHU3M OHCIIeT-
Yepu3alliil XapaKTepu3yeTcsl JOCTaTOYHO CIIPaBEUIMBBIM pacripesie-
JICHHEM IPOLIECCOPHOTO BPEMEHU MEXKIy BCEeMH mporeccamu. Ilomb-
30BaTENIbCKUM TPOIleccaM MPUITUCHIBAIOTCS TMPUOPUTETHI B 3aBUCH-
MOCTH OT KOJIMYECTBA ITOJIy9aeMOTO MMM IPOIIECCOPHOTO BPEMEHH.
[Iporieccam, KOTOpBIE MONYYHMIN OOJBIIOE KOJIHMYECTBO MpOIEC-
COpPHOTO BpeMEHH, Ha3HAYaloT 0oJiee HIU3KUE MIPUOPUTETHI, B TO Bpe-
Ms Kak IpolieccaM, KOTOpble TMOJMYYMIN JIUIIb HEOOJbIIOe KOIUYe-
CTBO MPOIIECCOPHOTO BPEMEHH, HA0OOPOT — TOBBIIIAIOT PHUOPHUTET.
Bce cucremnbie mporiecchl HMEIOT 00Jiee BBICOKHE MPUOPUTETHI IO
CPaBHEHUIO C IOJIb30BATEIILCKUMU U TTO3TOMY BCerzia 00CITy KHBArOT-
Csl B IEPBYIO OYepenb.

8.4 MexnpoueccHble komMmyHukauum B UNIX

OC UNIX B cBoeif ocHOBe Hambouiee MOJHO OTBEeYaeT TpeboBa-
HUSIM TEXHOJOTUH «KIMEHT-CEpBEp». JTa yHHMBEpCalbHas MOJIENb
CIIy>KUT OCHOBOH IIOCTPOEHHS JIFOOBIX CKOJb YTOIHO CJIOKHBIX CHC-
TeM, B TOM 4HCIe U ceTeBbiX. Paspaboruuku CVYB]/], kowm-
MYHUKAIIHOHHBIX CUCTEM, CUCTEM DJIEKTPOHHOH MOYTHI, OAHKOBCKUX
CHCTEM M APYTHMX HPOLYKTOB BO BCEM MHPE IIUPOKO HCIIOJIB3YIOT
TEXHOJIOTHIO «KJIMEHT-cepBep». Jlmsd mocTpoeHHs NIporpaMMHBIX
cucTeM, paboTalUIMX MO MNPUHLUUIAM MOJENU TUMA «KIHEHT-
cepaep», B UNIX cymecTByroT cienyromue MeEXaHu3Mel [2]:

- CHUTHAaJIBI;

- cemadopsr;

- MpOorpaMMHBIE KaHAJbI;

- ouepeau COOOIICHHII;

- CErMEHTHI pa3lieNiieMoN NnamsTy;

- BBI3OBBI YAAJICHHBIX MIPOLEAYD.

Curnausl. Ecnu paccMaTpuBaTh BBIIIOJHEHHE MpoLEcca B BUP-
TyaJIbHOM KOMIIBIOTEPE, KOTOPBIH MPEAOCTABISIETCS KaKAOMY I10JIb-
30BaTel0, TO B TAKOM CHCTEME JOJKHA CYIIECTBOBAaTh CUCTEMA IIpe-
pBIBaHMI, OTBEYAIOLIas CTAaHAAPTHBIM TpeboBaHusM. Cucrema mpe-
pBIBaHMM BKIIFOYAET:
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- 00pabOTKy UCKITIOYUTENBHBIX CUTYAITHH;

- cpexacTBa 00OpabOTKH BHEUTHUX M BHYTPEHHUX MPEPHIBaHUM;

- CpeicTBa YNpaBJieHHUS CUCTEMOW NpepbIBaHUM (MacKupoBa-
HUC W JIEMAacCKHPOBAHWE).

Bcem stum cocroguusim cuctemMbl B UNIX oTBeuaeT TeXHHKa
CUTHAJIOB, KOTOpasi MOXET HE TOJNBKO BOCIPHHMMATh U 0OpabaTbl-
BaTh CUTHAJIBI, HO U MOPOXKIATh WX U MOCHUIATh HA IPYTHE MAIIUHBI
(mporeccrr). CHTHAIBI MOTYT OBITH CHHXPOHHBIMH, KOTJa WHHITHA-
TOp CHUTHAJNa — caM MpPOLEecC, U aCHHXPOHHBIMH, KOTJIa MHUIHATOP
BO3HUKHOBEHHsI CHTHAJa — WHTEPAKTUBHBIA TOJIH30BATEIh 3a TEp-
MHUHAJIOM. VICTOYHUKOM aCHHXPOHHBIX CHTHAJIOB MOXKET OBITh TaKKe
PO, KOTJIa OHO KOHTPOJHMPYET OINpECICHHBIC COCTOSHUS arapa-
TypBI, paccMaTpUBaeMbIe KaKk OLIMOOYHEIE.

CurHaisl MOXXHO paccMaTpWBaTh Kak IPOCTEHIIyro0 Qopmy
MEXKITPOIIECCHOTO B3aUMOACHCTBHS, KOTOPOE HCIONB3YEeTCs ISl Tie-
penadu OT OJHOTO mpoliecca Apyromy wim ot siapa OC kakomy-1uoo
MPOIIECCY YBEIOMIICHHS O BOSHUKHOBEHUH OIIPENIEIICHHOTO COOBITHSL.

Cemadoprsl. Mexanusm cemadopoB, peanmm3oBaHHBE B OC
UNIX, sisieTcst 00001eHreM KIacCHUeCKoro Mexanm3ma cemado-
poB obmiero BHa, MpemioxkeHHOro npodeccopom Meiikcrpoii. Ce-
Madop mpencTaBiseT co0oi 00padaThIBAEMBIA SAPOM IIEITOYHCIICH-
HBIH OOBEKT, JJIsl KOTOPOTO OINPEeIICHbI CIIeTYIOIIIE dIIeMEHTapHbIC
(HenmenMMBbIe) ONepaIH:

-  WHAOWanM3anus cemadopa, B pe3yibrare KOTopod cemado-
Py TIpECBanBaeTCsl HEOTPHUIATEIFHOE 3HAUCHHUE;

- omepauus tuna P, ymensinaromas 3HaueHue cemadopa. Ec-
U 3HadYeHne ceMadopa OMyCKaeTcsi HWXKE HYJIEBOH OTMETKH, BbI-
TTOJTHSOIIHIH OTIEPAITHIO POIIECC MPUOCTAHABIMBAET CBOIO paboTYy;

- omepauusi THIa V, yBeIMUYHMBaKoIIas 3HaYeHUE cemadopa.
Ecnu 3HaueHune cemadopa B pe3yibTaTe ONEpallMd CTAaHOBUTCS
6omnpmie wiu paBHo 0, OMWH W3 TPOIECCOB, MPHOCTAHOBICHHBIX BO
BpEMsl BBHITMIOJIHEHHS OTepanui P, BBIXOAWT W3 COCTOSIHUSI IPUOCTa-
HOBKHU;

- ycnoBHas omepanus tuna P, cokxpamenno CP (conditional
P), ymenpmaromas 3HadeHue ceMadopa W BO3BpaIaromias Jorude-
CKOE€ 3HaueHHE «HMCTHHAa» B TOM Cllydyae, KOraa 3HaueHue cemadopa
OCTaeTCsl TMOJIOKUTENbHEIM. Ecii B pe3ynbTare onepanuyd 3HaYeHHE
cemadopa MOIDKHO CTaTh OTPHUIIATEIHHBIM HIIM HYJIEBBIM, HUKAKHX
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JNEVCTBHUI HajJ HUM HE IPOU3BOIUTCS M ONIEPALHs BO3BpAIAET JIOTH-
YeCKOe 3HAaYCHHE «JIOKB.

IIporpamMHbIe KaHaJdbL TeopeTHYecKH NMPOrpaMMHBIM KaHal
MO3BOJIIET B3aUMOCHCTBOBATH JIIOOOMY YHCITY NIPOLECCOB 110 IPUH-
uuny FIFO (First-In-First-Out). [Ipouecc, yntaromuii 3 mporpamm-
HOT0 KaHaja, IPOYMTAET caMble JaBHHE 3allMCAHHBIE B IPOTpamMM-
HBIA KaHan gaHHele. B coBpemenHbIX Bepcuax OC UNIX nns peanu-
3alMU IPOTPaMMHBIX KaHAJIOB IPUMEHSIOTCA, KaK PaBUIIO, 04ePENN
COOOIICHU.

B UNIX paznuuaror 1Ba BHIa NPOrpaMMHBIX KaHAJIOB — MMe-
HOBAaHHBIE 1 HEMMEHOBAaHHBIC. VIMEHOBaHHBIN IIPOTPaMMHBIN KaHaI
MOJKET CIYXWTh JUISI OOIIEHHS W CHHXPOHH3ALWH TPOU3BOJIBHBIX
MIPOIIECCOB, 3HAIOLINX UMS JaHHOTO IPOrPaMMHOI0 KaHajla U UMEIo-
OIMX COOTBETCTBYIOIIME IpaBa JgocTyna. HenMmeHOBaHHBIM TIpo-
TpaMMHBIM KaHAJIOM MOTYT IIOJIb30BAaThCS TOJIBKO CO3IABIIUIN €ro
MIPOLIECC U €r0 TTOTOMKH.

Ouepenu cooduenmii. /{151 obecriedeHnss BO3MOXKHOCTH 0OMe-
Ha COOOIIEHMSIMH MEXIy IpOLeccaMy 3TOT MEXaHNU3M IOJIECPIKUBa-
eTCs CIeIyIOIUMHU THITaMU CUCTEMHBIX BBI3OBOB!

- oOpa3oBaHHe HOBOW OuYepeaM COOOILEHWH WM IOIyYeHHE
JECKPHIITOpA CYIIECTBYIOIIEH OUepEy;

- TIOCBUIKA COOOIICHHS (BEpHEE, MOCTAHOBKA B YKa3aHHYIO
ouepeb COOOIICHNUI );

- mpueM coolmeHus (BepHee, BRIOOPKa COOOIIEHUS U3 oduepe-
IT1 COOOIIICHUIA);

- BBINOJIHEHHE PsiAa YNPABISIIOMINX JTE€HCTBHIM.

Snpo xpaHHUT COOOIIEHHS B BUJIE CBSI3HOTO CIMCKa (04epenn), a
JECKPUITOP O4Yepeny COOOIIEHUH SBISAETCS HWHAEKCOM B MacCHBE
3aroJIOBKOB ouepeieii COOOIICHUH.

Pazpensiemas mamsaTh. {15 paboTHl ¢ pa3nenseMoll MamsThIO
HCIOIB3YIOTCS YETHIPE TUIA CHCTEMHBIX BBI30BOB:

- CO3JaHHe HOBOTO CETMEHTa pa3esiieMOM MaMATH WIM Ha-
XOX/IEHUE CIEAYIOUIET0 CETMEHTA C TEM K€ KITIOUOM;

- TMOAKJIIOUEHHE CErMEHTa C YKa3aHHBIM JECKPHITOPOM K
BUPTYaJIbHOM IaMsATH 00pallaroIIerocs npoecca;

- OTKJIIOYEHHE OT BUPTYaJIbHOH MaMATH paHee MOAKIIOYEHHO-
ro K HEll CerMeHTa C YKa3aHHBIM BUPTYaJIbHBIM apecOM HaJala;

- ymnpaBlieHHE pa3HOOOpPa3HBIMU IapaMeTpaMu, CBSI3aHHBIMHU C
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CYIIECTBYIOIIIM CETMEHTOM.

[Tocne TOrO Kak CETMEHT pa3feiiieMON MaMSATH IOJKIIOYEH K
BUPTYAIBHOHN MaMsTH MPOIECcca, STOT MPOIECC MOKET 00paIiaThecs K
COOTBETCTBYIOIINM 3JIEMEHTAM MaMsTH C HCMOIB30BaHINEM OOBITHBIX
MaITUHHBIX KOMAaHJ YTCHHUS M 3alHCcH, He Ipuberas K HCIOJIb30Ba-
HUIO JIOTIOJHUTEIBHBIX CUCTEMHBIX BHI30BOB.

Bb130BbI yaajieHHBIX mponeayp. Bo MHOrux ciydasx B3ammo-
JIEiCTBHE TIPOIIECCOB HOCHUT XapakTep «KJIMeHT-cepBep». OouH u3
MIPOIIECCOB «KIUEHT) 3alpalliBacT y APYTOTO MpoIiecca «cepBepay
HEKOTOPYIO YCIIyTY (CEpBUC) U HE MPOAOIIKAET CBOE BHITIOJIHEHUE JI0
TeX IOp, TOKa 3Ta yciuyra He OyeT BBIONHEHA, T.€. ITOKa MPOoIecc-
KJIIMEHT HE TIOJYYUT COOTBETCTBYIOIIHE Pe3yibTaThl. CeMaHTUYIECKH
TAaKOW PEXKHUM B3aUMOJICHCTBUS SKBUBAJICHTCH BBI3OBY MPOICIYPHI,
oTcroa u coorsercTBytomiee Ha3Banue. OC UNIX o cBoeil uaeono-
TUU UICATBHO MOIXOIUT JJIS TOTO, YTOOBI OBITH CETEBOMU OIepaIu-
oHHOM cuctemoi. I Ha ee OCHOBE MOXKHO CO37]aBaTh pacIipeescH-
HbI€ CHCTEMbl W OPraHU30BBIBATH pacCHpeiciicHHbIE BBIYHCICHUSL.
CBoiicTBa MEPEHOCHMOCTH TTO3BOJITIOT CO3/1aBaTh OJHOPOJIHBIE IO
OTIepanusIM CETH, BKIIIOYAIOIINE PAa3HOPOIHBIC KOMIBbIOTephl. OaHAa-
KO OCTaeTcs mpobiemMa pa3HOro MpPeCTaBICHHs JaHHBIX B KOMITBIO-
Tepax pa3sHOUM apXUTEKTyphl. [103TOMYy OHOM U3 OCHOBHBIX UJIEH BbI-
30BOB yJAJICHHBIX MPOLEAYP SBSIETCS aBTOMATHUECKOE 00CCIICUCHUE
npeoOpa3oBaHus JOPMATOB JAHHBIX MMPH B3aUMOJICHCTBUM MPOIIECCOB,
BBITTOJTHSIONINXCS Ha PA3HOPOJHBIX KOMITBIOTEpaX.

Peanmuzanmst TeXHOJIOTHM BBI30BOB ynajieHHBIX mporeayp RPC
(Remote Procedure Call) mocratouHo cnoxHa, MOCKOJIBKY ATOT Me-
XaHU3M JIOJDKeH 00ecrednTh paboTy B3auMOJICHCTBYIONMUX MPOIIEC-
COB, KOTOpPBhIE HAaXOIATCS Ha Pa3HbIX KOMIbIOTepax. Eciu B ciydae
oOparreHus K Mporenype, pacriooKEeHHOW Ha TOM K€ KOMIIBIOTEpeE,
MpoIecC O0IaeTcs ¢ Hell Yepe3 CTeK WM o0Iue 00J1acTh MaMsTH,
TO B Clly4ae yAaJeHHOTO BBI30Ba IE€pe/iadya ImapaMeTpoB MPOLEIaype
MpeBparaeTcs B nepeaady 3ampoca mo cetu. CooTBETCTBEHHO U I10-
JydeHUEe pe3yibTaTa TaKkKe OCYIIECTBISIETCS MOCPEICTBOM HCIOJb-
30BaHUS CETEBBIX MEXaHU3MOB.

Y naneHHBIH BBI30B MPOIEAYP BKIIOYAET CIeIyIOIINe IIart:

- TPOIECC-KIIMEHT OCYIIECTBIISET JIOKATBHBIM BBI30OB TMPOIlE-
IypBl, KOTOPYIO Ha3bIBAIOT «3ariymkoi» (stub). 3amaua momyss-
3ariIyIIKA — IPUHATH apTyMEHTHI, TPeo0pa3oBaTh UX B CTAHAAPTHYIO
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dhopMy 1 chopMUPOBATH CETEBOW 3aIlpoc. YIMaKOBKa apryMEHTOB U
CO3JJaHKE CETEBOT0 3arpoca HasbiBaercst coopkoit (ling);

- CETEeBOM 3ampoc MepechUIacTCsl Ha yOaJeHHYIO0 CHUCTEMY, T
COOTBETCTBYIOIINH MOAYJHh OKHAAET TAKOW 3allpOC W MPHU €ro MOoITy-
YCHHWU M3BJICKACT MapaMeTphl BhI30Ba mporeAypbl (unmarshalling), a
3aTeM MepefaeT uxX cepBepy ylayleHHo# mponenypsl. [locie BImo-
HEHUS OCYIIECTBIISIETCS 00paTHas rmepenayva.

8.5 OnepaumoHHasa cuctema Linux

Linux — sto coBpemennas POSIX*'-coBmectmmast u UNIX-
mogo0Has oneparuoHHas CHCTeMa IS TIEPCOHATBHBIX KOMITBIOTEPOB
1 pabounx craHmuid. Linux — 370 cBOOOMHO pacmpocTpaHsieMas Bep-
cus UNIX, kotopas Opuia paspaboraHa B Hadane 90-X rogoB cTy-
JIEHTOM XEJIbCUHKCKOIrO YHHBepcurera JlnHycom Topanbiacom
(Linus Torvalds) n Ha3BaHa UM CO3BYYHO COOCTBEHHOMY UMeHH. Bee
KOMIIOHEHTBI CUCTEMBI, BKITFOYas MCXOTHBIE TEKCTHI, pACIIPOCTPaHSI-
IOTCSl C JIMIIEH3WEH Ha CBOOOJHOE KOIMPOBAaHWE M YCTAaHOBKY IS
HEOTPAaHUYCHHOTO YUCIIA MOTH30BATEIICH.

Linux 0pu1 co3nan ¢ momotbio MHOruX UNIX-nporpammuctoB
u sHTy3uacTtoB M3 WuTepHera. K manHOMy mpoekty H0OpOBOIBHO
MOAKTIOYIINCE TPOTPAMMUCTHI, HUMEIONIUE OCTATOYHBIA OIBIT
MPAaKTHYECKOW pabOThl M COOTBETCTBYIOIIUE CIOCOOHOCTH IS €ro
pasButus. B co3maHue onepannoHHON CUCTeMBI Linux BHECIH JenTy
MPOTPAaMMHUCTHI BCETO MHUpA.

UsnavaneHo Linux co3maBanics kak camozenbHas UNIX-
nmonoOHas peamusamusa ans [IK tuma IBM PC ¢ mpoueccopom
180386. OmHako Linux cTam HACTOIBKO MOIYJIPEH M €ro Ha Cero-
THSITHAN JTeHb TOAJEPKUBACT TaKoe OOJBINOE YHCIO KOMIaHUM,
YTO B HacToswIee BpeMs umeeTcs peanusanus 3o OC npakTuuecku
JUT BCEX THIIOB TPOIECCOPOB W KOMIBIOTEPOB Ha WX OCHOBe. Ha

2! Craumapr wmucruryra IEEE (Institute Electrical and Electronics

Engineers), onpenensroniuii Habop ciryx0 omnepanoHHOH cuctemsl. [1po-
rpamMMsl, cooTBeTcTBYyMomMe crangapty POSIX, MoryT ObITH JieTko mepe-
MEILEHbI U3 OJIHOM cucTeMbl B ipyryo. CTaHAapT OCHOBBIBAJICS HA CHCTEM-
HBeIX coyx0ax UNIX, HO co3maBaiicsi TakuM 00pa3oM, YTOOBI €ro peannsa-
st ObUTa OB BO3MOXKHOM B IPYTHX ONEPANMOHHBIX CHCTEMAX.
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6aze OC Linux co37ar0Tcsl ¥ BCTPOSHHBIC CHCTEMBI, B CYTIEPKOMITH-
foTepbl. CucTeMa Mo IepKUBaeT KIACTePU3aIIUI0 U OONBIITMHCTBO CO-
BPEMEHHBIX HHTEP(EHCOB M TEXHOJIOTHH.

Linux monmaep:kuBaeT OONBIIMHCTBO CBOWCTB, MPHUCYIIMX JIPY-
rum peanmszanusam UNIX, kpome TOro, HONOJHUTENbHBIE CBOMCTBA,
KOTOPBIMHU He 00J1a1aeT HY oj1Ha U3 peanmu3armii UNIX.

OC Linux [0CTaTOYHO XOpOIIO COBMECTHMAa C PSJIOM CTaH-
naptoB Juisi UNIX Ha ypoBHe MCXOIHBIX TekcToB, Bkitouas [EEE
POSIX.1l, System V u BSD. Takas cOBMECTUMOCTb y4YHTHIBajach
MIpH €ro Co3/aHuM. BOoNBIIMHCTBO CBOOOIHO PacpOCTPaHIEMBIX IO
cetu MHTepHET TTporpamm urst UNIX MOXeT OBITh OTKOMITHIIMPOBA-
HO ans Linux mpaktuueckn 06e3 ocoObix m3meHeHuid. Kpome Toro,
BCE MCXOIHBIE TEKCTHI A Linux, BKIIodas sSApO, ApaiBepHl YCT-
poiicTB, OMOIMOTEKH, TIOJIH30BATEIHCKUE MMPOTPAMMBI U MHCTPYMEH-
TaJbHBIE CPEJNICTBA, PACIPOCTpaHAIOTCA cBoOOAHO. [pyrue creru-
¢uueckre BHyTpEHHUE YepThl LinuxX BKIIOYAIOT: KOHTPOJIb PaboT 1Mo
craagapty POSIX, ucnons3zyemoro obonoukamu csh u bash; mnces-
JOTEPMHHAIBI pty; MOANEPKKY HAITMOHAIBHBIX M CTAaHAAPTHBIX Kia-
BHATYp, IMHAMHUYECKH 3arpy>KaeMbIX JpaiiBepaMu KIaBHATYP.

Linux momnepuBaeT pa3inuyHble THIBI (AHIOBBIX CHCTEM IS
XpaHEeHHs NaHHBIX. HekoToprie dailtoBbie CHCTEMBI, TaKHe Kak Qaii-
JoBasi cucTeMa ext2fs, ObuIM co3fansl cnienuansHo aist Linux. Ion-
JEPKUBAIOTCA TaKXKe APYTHe TUIBI (PalIOBBIX CHCTEM, HallpuMep
Minix-1 u Xenix. Peanu3oBana takke cucreMa ympasieHus (aiina-
mu Ha ocHOoBe FAT m FAT32, mo3Bosstonias HEMOCPEACTBEHHO 00-
pamarbesl K QaiiiaM, HaXOAALUIMMCS B paszienax ¢ 3Toi (aitnoBoit
cucremoii. IlognepxxuBaercs u daitnoBas cucrema [SO 9660 CD-
ROM mist paboter ¢ muckamu CD-ROM. MIMerOTCS CHCTEMEBI YITpaB-
nenust daimamu Ha Tomax ¢ HPFS u NTFS, npasna, onu paboTaroT
TOJIBKO Ha YTeHue (hailyios.

Linux, xak u Bce UNIX-crucreMsl, o0ecrieanBaeT MOTHBINA HAaOOp
nporokonioB TCP/IP nns cereBoit pabotel. IlomnepxuBaeTcs Bech
cnektp knueHtoB u ycayr TCP/IP, takux xak FTP, telnet, NNTP u
SMTP. [ocraTo4HO dYacTo Ha KOMITBIOTEpax, pPabOTAIOMIMX IO
ympaBieaneM Linux, peammyioT DNS-cepep, WWW-cepsepa
(Apache), afiepBosbl A7 3aLIUTHI JIOKAIBLHBIX CETEeH MpH padoTe B
WurepHet, noutoBslie ceppepsl, cepep DHCP.
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SAnpo Linux cpasy OBIIO CO3IaHO C YUETOM BO3MOYKHOCTEH 3a-
HIUIIEHHOTO pexxuma mporteccopoB Intel 80386 u 80486. B yactHo-
cty, Linux ucmonp3yeT mapagurMy ONMHUCAHUS MaMATH B 3allUIICH-
HOM pEXHME U APYyrue HOBbIE CBOMCTBA IMpoIleccopoB. B HacTosIee
BpEMs UMCIOTCA sApa IJIsd 3TOH CHUCTEMBI, ONITUMHU3HUPOBAHHLIC IJIA
paboTsl ¢ porieccopamu Intel 1 AMD mocieqHero mokoJieHus, XoTsl
OCHOBHBIE apXHUTEKTYPHBIE OCOOSHHOCTH 3allUIICHHOTO peXHMa
paboTHl I3MEHWIINCH MAaJIO.

Anpo Takxke MOAAECPKUBAET YHUBEPCAIBHBIM ITyJ MAMSTH IS
MOJIb30BATENFCKUX MPOTPaMM M TUCKOBOTO Kamia. [lpu atoM s ko-
IIUPOBAHMSI MOXKET HCITOJIB30BATHCS BCS CBOOOJHAS MaMsTh, U Ha-
000pOT, K3 yMEHBINAETCS MPH padoTe OONBIIUX MPOrpamMM. DTOT
MEXaHU3M arpecCUBHOTO KAIIMPOBAHUS MO3BOJICT YBEIUYUTH TIPO-
M3BOJUTEIHHOCTh CHCTEMBI.

Brinonaasemeie nmporpaMmbl UCHOJB3YIOT JUHAMHWYCCKU CBA3bI-
BaeMbIe OMOIMOTEKH, TO €CTh BBITIOJHSICMBIC MPOTPAMMBI MOTYT CO-
BMECTHO HKCIIOJIb30BaTh OHMOIMOTEYHYIO MPOTpaMMy, HpeiCTaBIICH-
HYIO OTHUM (QU3NIecKuM ¢aiioM Ha JUCKe. DTO TO3BOJISIET BBITOJ-
HsEMBIM (paiijlaM 3aHUMaTh MEHbIIIE MECTa Ha IUCKE, OCOOCHHO TEM,
KOTOpBIE MHOTOKPATHO HCIIONB3YIOT OHOnMnoTeunble GyHKIMH. EcTh
TaK)Ke CTaTHYECKHe CBS3bIBAEMbIE OMOIMOTEKH I TE€X, KTO KellaeT
MOJIb30BaThCS OTJIAJIKONH Ha YPOBHE OOBEKTHBIX KOJIOB WM HMETh
MOJIHBIC BBIMIOJIHAEMBIC TIPOTPAMMBI, KOTOPBIC HE HYKIAOTCS B pa3-
nenseMbix oubnmoTtekax. B Linux pasnmenseMbie OMOMUOTEKH TUHA-
MUYECKH CBS3BIBAIOTCS BO BPEMS BBHIITOJHEHUS, TIO3BOJISS TIPOTPaM-
MUCTY 3aMEHSTh OMOIIMOTEYHBIC MOYIH CBOUMH COOCTBEHHBIMU.

BOI'IpOCbI AnA caMonpoBepKu

1. Kakue uenu umenuchd npu cozganuu OC UNIX?

2. llepeuncnure ® TIOSICHUTE OCHOBHBIE TIOHATHS CHCTEMBI
UNIX.

3. Uznoxute OCHOBHBIC apXWTEKTypHble ocobeHHocTn OC
UNIX.
N3 gero cocrout ob6pas mamsatu B OC UNIX?
Yro moHUMaroT I1oj moustueM Shell?
Yro nounMaroT nox noustuem Kernel?
Yro nmounmarot 1moj mousgtueMm UID u GID?

Nowns



254

8. Kaxkwne atpubyTsI aitmos cymectByioT B OC UNIX?

9. Yro mormmarot noj npoueccom B OC UNIX?

10. Pacckaxute O CTaHIAPTHBIX MOTOKAaX U CPEACTBAX UX IIe-
penampaiearst B OC UNIX. YTo NOHMMAOT TOA TEPMHUHOM
«punbTpeI»?

11. Pacckaxute 0 pexumax MepeaHero u 3aaHero rwiana. Ka-
KHe KOMaH bl TTI03BOJISIOT YIIPABIISITH MPOIECCAMU Ha 3a/THEM TUIaHe?

12. UYro takoe UNIX Reference Manual?

13. Pacckaxute o cTpykrype (aiimoBoii cuctemsl UNIX. Ha-
30BUTE €€ OCHOBHBIC KOMIIOHEHTHI.

14. PacckaxkuTe 0 Tporecce MOHTHPOBAHHS (PAIOBBIX CHC-
TEM.

15. Pacckaxute o cucremHubix BeizoBax Fork u Exec.

16. Pacckaxute 0 posu mporiecca 1o uMeHeM Init.

17. Kakwue coctossHU cymecTBYyIOT y nporeccoB B OC UNIX?

18. Kaxue MexaHu3Mbl MEXIIPOLIECCHBIX KOMMYHUKaluii B OC
UNIX Bel 3Haete?

19. Yro mpexacrasmsier coboit OC Linux? Kakomy cranmapty
oHa oTBevaeT? Ha kxakoit mporeccop Obliia H3HAYAIBEHO paccyuTaHa?

20. Kak nazsiBaercs WWW-cepsep mis OC Linux?

21. Kakas ¢aiimoBas cucreMa Oblta pa3paboTaHa CIICIHATEHO
g OC Linux?
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9. ONEPALUNOHHBIE CUCTEMbI PEAJIBHOI'O
BPEMEHW. ONMEPALUMOHHAA CUCTEMA QNX

9.1 O6wee npeacraBneHne OC peanbHOro BpeMeHu
QNX

MomHoi omnepalMOHHOW CHCTEMOH pPEaJbHOTO BPEMEHHU
(OCPB) [2], mo3BoIsIOIIEH TTPOSKTHUPOBATH CIIOKHBIE MTPOTPaMMHBIC
cucTeMbl, paboTalolue B peaJbHOM BpPEMEHH KakK Ha OJHOM-
€IMHCTBEHHOM KOMITBIOTEPE, TaK M B JIOKAJTHHON BBHIYMCIUTEIHHON
CEeTH sABIIsIeTCS onepanuonHas cucreMa QNX. BerpoeHHbIe cpeicTBa
oneparnnoHHon cucteMbl QNX obecneunBaroT MOIEPIKKY MHOTO3a-
JAYHOTO PEXHMMa Ha OJTHOM KOMIIBIOTEPE U B3aMMOJIEHiCTBUE Mapali-
JISNIGHO BBITIOJHSEMBIX 33]a4 Ha Pa3HBIX KOMIIBIOTEpax, padoTaro-
IIUX B Cpelie JOKaJIbHON BBIUMCIUTENbHON ceTH. OCHOBHBIM SI3bIKOM
MporpaMMHpOBaHus B cucteme siBisercs a3k C. OcHOBHas omepa-
LUOHHAsg cpena cooTBeTcTByeT cranmapram POSIX-untepdetica.
OTO TMO3BOJAET ¢ HEOOJIBIMMMH JOPa0OTKAMH TEPEHECTH Heo0-
XOJIMMO€ HaKOIJICHHOE MPOTpaMMHOE OOECleueHre B Cpeay orepa-
moHHOM cucteMbl QNX mis opraHuzanuu paboTel B Cpefie pacipe-
TeICHHON 00paboTKH.

OC QNX sBusieTcsi CETEBOM, MyIbTHU3aJa9HON, MHOTOIIOIB30-
BaTEebCKON (MHOTOTEPMUHAIILHOW) U MacIITaOUpyeMOl CHUCTEMOIA.
C Touku 3peHUs MONb30BaTelIbckoro nHTepderica u APl oHa oueHb
rmoxoxa Ha UNIX. Ogaako QNX He sBisieTcs BepcHuel omnepannoH-
Holt cuctembl UNIX, xoTs mouemy-To MHOTME Tak cuurtaror. OHa
ObuTa pa3zpaboTaHa, YTO HA3BIBACTCA, «C HYJS» KaHAJICKOH (upmoit
QNX Software Systems Limited B 1989 romy mo 3akazy MwuHH-
ctepctBa 060oponsl CHIA. Ilpruem 3Ta cuctema MOCTpoeHa Ha Co-
BEPLICHHO IPYTUX apXUTEKTYPHBIX MPUHLUIAX, OTIIMYHBIX OT MPUH-
IIATIOB, UCTIOL30BaHHEIX MpH co3mpannu OC UNIX.

QNX Ob11a nepBoit kommepueckoit OC, MoCTpOeHHOW HA TIPUH-
LUIaX MUKposiApa U oOMeHa coobmenusmu. CuctemMa peann3oBaHa
B BUJE COBOKYIMHOCTH HE3aBHCHMBIX, HO B3aMMOJICHCTBYIOIINX dYe-
pe3 oOMeH COOOIICHUSIMH, TIPOIECCOB PA3IMIHOTO YPOBHS (MEHEI-
XKEpOB U ApaiiBEpOB), KaXABII U3 KOTOPBIX pealu3yeT ONpeaesieH-
HBII BHJI CEpBHCA. DTH UCH IMO3BOHIHN JTOOUTHCS HECKOIBKHUX BaXK-
HeHmux npeumytects [18]:
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npeacKa3yeMoCTH, O3HaJarommel ee MPUMEHIMOCTh K 3afadam
KECTKOTo peanbHoro BpemeHn. QNX sBisercs onepanvoHHON CHC-
TEMOM, KOTOpasi 1aeT MOJHYI0 FapaHTHIO B TOM, YTO IIPOLECC C Hau-
BBICIIIUM TIPHOPUTETOM HAaYHET BBHIMIONHATHCSA MPAKTUIECKH HEME]-
JIEHHO W YTO KPUTHYECKOE COOBITHE (HampuMep, CHUTHAlI TPEBOTH)
HuKorzaa He Oynet motepsiHo. Hu omHa Bepcus UNIX He MoxeT goc-
TUYh MOIOOHOTO KayecTBa, MOCKOJIBKY HepeeHTepaOe bHbIN KO sI-
pa ciaumkoM BenuK. JIf000W CHUCTEMHBIH BBI30B W3 00paboTYHMKa
npepbiBaHus B UNIX MOXET IPUBECTH K HENPEICKA3YyEMOMN 3a1epxk-
ke (1o ke camoe kacaetcst Windows NT);

MacTabupyemMocT U 3(PpPeKTUBHOCTH, TOCTUTAEMBIX ONTH-
MaJIbHBIM HCIIONIb30BAHUEM PECYPCOB M O3HAUYAIOUIUM €€ MPUMEHH-
MOCTB JiJIs BCTpoeHHBIX (embedded) cucrem; BBl He yBUAUTE B KaTa-
nore /dev OGompmioro kommdectBa (halIoB, COOTBETCTBYIOIIUX He-
HY>XHBIM JpaiiBepaM. JlpaliBepbl U MEHEKEPbI MOKHO 3aIlyCKaTh U
yaanath (kpome (paiioBOH CHCTEMBI, YTO OYEBHIHO) TUHAMHUYECKH,
MPOCTO M3 KOMAaHAHOHM CTpOKH. BB MOXeTe UMETh TOJBKO TOT Cep-
BHC, KOTOPBIA BaM peallbHO HYXKEH, IPUYeM 3TO HE TpeOyeT cephes-
HBIX YCWJIMH U HE MOPOXKIAeT Mpobiem;

PacHIMpPsieMOCTH M HAJAEKHOCTH OJHOBPEMEHHO, IOCKOIBKY
HaIMCAHHBIA BaMU ApaiiBep HE Hy»KHO KOMIIINPOBATH B SAPO, PHC-
Kys BBI3BaTh HECTAOMJILHOCTH CHCTEMBI. MEHEIKEephl PECYpPCOB
(cepBHC JIOTHYECKOTO YPOBHS) pabOTAarOT B KOJbIIE 3aIIUTHI 3, H BBI
MOJKeTe J00aBIATh CBOHU, HE Omacasch 3a cuctemy. JpaiiBepsr pabo-
TalOT B KOJIBIIE C YPOBHEM MPHUBIIETUNA 1 ¥ MOTYT BBI3BaTh MpobIe-
MBI, HO He (haTanbHOTO Xapakrepa. Kpome Toro, ux 1octaTrouHo mpo-
CTO TIUCATh U OTIAKUBATH;

nojAep:kku ObicTporo cereBoro mporokona FLEET, obGec-
MIEYNBAIOIIETO TPO3PAYHOCTh NMPH OOMEHE COOOLICHUSIMH, aBTOMa-
THYECKYI0 OTKa30yCTOMYMBOCTH, OalaHCHPOBAaHHWE HArpy3Kd W Map-
MIPYTH3AMAI0 MEXIY albTEPHATUBHBIMU MYTSAMH JOCTyMA (CM. TOA-
pobno nonpaszaen 9.3);

NOJIeP:KKH  KOMIAKTHOW rpaduyeckoii  moacucTeMbl
Photon, mocTpoeHHO!H Ha TeX K€ MPUHIIMIIAX MOIYJIHEHOCTH, YTO U
cama OC, mo3Bosstonielt MoMy4nTh MOoMHO(GYHKIHOHATRHEI GUI
(pacummpennbiii  Motif), paGoratommii  Bmecte ¢ POSIX-
coBmectumoii OC Bcero B 4MOaiiT mamsatu, HaunHas ¢ 180386 mpo-
1eccopa.
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[IpuBemeM OCHOBHBIC NIPHHIIMIIBI, peAN3allisi KOTOPBIX 00s53a-
TenbHA NpH pazpabotke OC peanbHOro BpeMeHH. llepBeiM 00s13a-
TeIbHBIM TpeOoBaHueM K apxutektype OCPB sBnsercs mHoro3za-
AA4YHOCTh B UCTHHHOM CMBICIIE 3TOTO coBa. O4YeBHIHO, UTO BapHaH-
ThI C IICEBJOMHOI'03a1a4YHOCTHIO (a TOYHEC — HeBI)ITeCHSIIOIIIeﬁ MHOTO-
3agavHOCThi0) Tua MS Windows 3.x mwnu Novell NetWare werpu-
€MIIEMBI, TIOCKOJIFKY OHH JIOTYCKalOT BO3MOXKHOCTh OJOKUPOBKHU WIIH
JaKe TIOJTHOTO pa3Bajia CUCTEMBI OJHUM HEMPaBWIHHO PabOTAOIIIM
mporteccoM. st mpemorBpamienust 6okupoBok OCPB nomkna wc-
MOJIb30BaTh KBAHTOBAaHNE BPEMEHHU, TO €CTh BHITECHSIOIIYIO MHOT03a-
JTAYHOCTh, YTO SABJISIETCSA JOCTATOYHO JIErKOHM 3amadeil. Bropas mpo-
OjieMa — OpPraHu3anus HaJAeKHBIX BBIYMCJIEHHUH — MOXET OBbITh
3¢ (EeKTUBHO peIIeHa NP TOJIHOM HCIOIb30BAHUU BO3MOXKHOCTEH
mporeccopoB Intel 80386 u crapmre, uro npeamnonaraer padbory OC B
32-pa3psaaHoM pexume mpoueccopa. Jns 3¢ (GhekTHBHOTO 00CTyKH-
BaHus npepbiBannii OC M0HKHA KCIIOJIB30BaTh aTOPUTM JTUCIICTYC-
puzanum, o0ecreunBalonIiil BHITECHSI0IIee MUIAHMPOBAHHE, OCHO-
BaHHOe HA mpuopuTerax. HakoHemn, kpaifHe >KelaTedbHBI 3¢ dek-
THBHAs MOAJEPKKA CETEeBBIX KOMMYHHMKAIMNA ¥ HAJIU4YHe Pa3BH-
TBIX MEXaHHM3MOB B3aMMOJECTBUS MEXKIy NpoIeccaMu, II0-
CKOIIbKY peallbHbIe TEXHOJIOTHYECKHUE CHCTEMBI OOBITHO YIIPABIISIOT-
Csl TIeIBIM KOMIUIEKCOM KOMIIBIOTEPOB U/ KOHTPOJUIepoB. Becbma
BaXXHO Takke, uToObl OC mojiep:KuBaia MHOKECTBEHHbIE TOTOKH
ynpaBjeHusi (HE TOJIBKO MYIbMUNpOSPAMMHbIL, HO W MYabmu3a-
OauHblli PEXUMBI), a TaKKe CHMMETPUYHYI0 MYJbTHIPOLECCOP-
HOCTb.

W makonen, mpu cOONIOEHUU BCEX MEPEUUCICHHBIX YCIOBUH
OC momkHa OBITH CITOCOOHA PadOTATh HA OTPAHMYEHHBIX amNma-
PaTHBIX pecypcax, IOCKOJBKY OJHAa W3 €€ OCHOBHBIX oOiacTei
NPUMEHEHUS] — 3TO BCTPOEHHBIE cHUCTeMbl. K cokaneHuo, JaHHOe
yCIIOBHE OOBIYHO peann3yeTcs IMyTeM ype3aHus CTaHIapTHBIX Cep-
BUCHBIX CPEJICTB.

9.2 OcobeHHOCTU apxuTeKTypbl cuctembl QNX
QNX — 310 OC peanbHOr0 BpeMeHH, T03BOJIsItOIIAsT d(h(HEeKTHB-

HO OpraHW30BaTh PacIpelleliecHHbIe BRIYHUCICHUS. B cucreme peaiu-
30BaHa KOHIICTIITNS CBS3M MEXAY 3aJadyaM{d Ha OCHOBE COOOICHUA,
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MMOCBUTAEMBIX OT OJHOM 3a[a4d K APYTOH, MPHYEM 3aJIa4d 3TH MOTYT
HaXOAMUTHCSA KaK Ha OJTHOM M TOM e KOMITBIOTepe, TaK U Ha yJaJIeH-
HBIX, HO CBSI3aHHBIX MEXIy COOOH JIOKaJbHOH BBIYMCIMTEIBLHOU Ce-
Th10. PearpHOE BpeMsl M KOHIICTIINS CBA3HM MEXAY MPOIECCaMH B BU-
Jie COOOIIEeHNI OKa3bIBAIOT pelIarollee BIMAHME Ha pa3pabaTbiBae-
Moe misi QNX mporpamMHoe oOecriedeHHEe M Ha MpPOrpaMMICTa,
CTPEMSIIIEToCs ¢ MaKCHMaJlbHOW BBITOJIOW HCIOIB30BAThH NPEUMY-
IecTBa CUCTeMbl. MUKPOAIPO MMeeT 00heM B HECKOJIBKO JECATKOB
kuo0aiiT (B omHoit u3 Bepcuit — 10 Koaiit, B npyroit — menee 32
K0aiiT), TO ecTh 3TO OAHO M3 CaMBIX MaJ€HBKHX SIAEP CPEAHM BCEX
CYIIECTBYIONINX OINEPAaMOHHBIX CHCTeM. B sToM o0Beme momernia-
rotcs [19]:

- MeXaHHU3M Iepenayn coodbuiennii mexny npoueccamu (IPC);

- redirect (mepeHanpaBIATh) NpEePHIBAHUI;,

- OJIOK MJIaHUPOBAHMUS BBITIOJTHEHUS 3a1a4;

- ceTeBoil nHTep(deiic 115l mepeHanpaBiIeHUs] COOOIIEHH (Me-
Hemkep Net).

MexaHu3M Mepelavyud MeKNPOLECCHBIX COO0IEeHMI TTpeaHa-
3HAYEH JUIS MEePEChUIKH COOOMICHUH MEXTy MPOIecCaMy H SIBISIETCS
onHOW w3 BaxkHeilmux yacteit OC, Tak Kak BCe OOLICHHWE MEXIY
MPOIIECCaMH, B TOM YHMCIIE U CUCTEMHBIMH, TIPOMCXOIUT Yepe3 Co00-
menus. Coobmenre B QNX — 3TO mOCIeHOBaTeabHOCTh OalTOB
npou3BOJbHON IuHBL (0—65535 OaiiToB) mMpou3BOIBLHOTO (opMaTa.
[Iporokon oOMeHa COOOUICHWSIMH OPTraHU3yeTCs Kak OJIOKHPOBKA
3aMaun U OXuIaHusa coobmenns. OqHa 3a7a4ya TMOChIIaeT IPyToi
coo0IeHne U TIpH 3TOM OJIOKHpYyeTcsl cama, oxkuzaas oTBeta. llepsas
3ajada pa30IOKUPOBBIBaETCS, 00pabaThIBaeT COOOIICHNE U OTBEYAET,
pa30IoKKpYs IPU 3TOM BTOPYIO 3a7ady.

Coo0mieHns 1 OTBETHI, MepechllaeMble MEXIY MPOIeccaMy MpU
WX B3aUMOACHCTBUH, HAXOIATCS B TEJIE OTMPABISIOIIEI0 UX MPOLEeC-
ca 0 TOT0 MOMEHTa, KOTIa OHH MOTYT OBITh MPUHSATHI. DTO 3HAYUT,
YTO, C OAHOI CTOPOHBI, YMEHBIIAETCS BEPOATHOCTH MOBPEKACHUS
coo0IIeHusI B mpolecce nepeaydu, a ¢ pyroi — yMeHbuiaercst 00b-
€M OIEepaTHBHON MaMsATH, HEOOXOIUMBINA JIs paboThl siapa. Kpome
TOTO, YMEHBIIIAETCS YUCIIO TIEPECHIIOK U3 TTAMATH B MAMSITh, 4TO pas-
rpyxaet npoueccop. OcoOeHHOCTBIO Tpoliecca mepeaayn coooIe-
HUH SBIISIETCS TO, YTO B CETH, COCTOSIICH N3 HECKOJIBKUX KOMIIbIOTE-
poB oz ynpasieHueM QNX, cooOIeHnss MOTYT ITPO3pavyHO Tepea-
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BaThCS MPOIIECcaM, BHIIOIHAIOMNMCS Ha Io0oM u3 y3moB. Onpene-
nensl B QNX emie u 1Ba JOMOTHUTEIBHBIX METOAA Mepeaadn cood-
HICHUHA — Memod npeocmasumeneii (Proxy) u memod cuznanos
(Signal).

IlpeacraBuTean HUCHONB3YIOTCS B CIydasx, KOTAA IPOLECC
JOJDKeH TepenaTh cooOlleHue, HO He JOJDKEH MpU 3TOM OJOKUpO-
BaThCS Ha Tepemady. B TakoM ciyyae BBI3bIBaeTCA (PYHKIHSA
qnx_proxy_attach() u co3maercs npeacrasurenb. OH HAKaIUIMBaeT B
ceOe CoOOIIeH S, KOTOPBIC TOJKHBI OBITh JTIOCTABJICHBI APYTUM TPO-
neccam. JIro6oii mpomecc, 3HaOMUN WACHTU(UKATOP TPEACTaBUTE-
JIsI, MOKeT BBI3BaTh (yHKIHio Trigger(), mocie dero OyaeT ITocTaB-
JIEHO TiepBoe B ouepenu coobmmenue. Oynkuuns Trigger() MOXKET BbI-
3BIBATHCS HECKOJIBKO a3, M KXKIBIN pa3 MpeicTaBUTeNlb OyAeT J10C-
TaBIATH clieAyromee coodmienne. [Ipu 3ToM mpeacraBuTens coxep-
XKHUT Oydep, B KOTOPOM MOKET XpaHUTHCS 10 65535 cooOuieHni.

Curnans! yxe naBHo ucnonb3ytores B OC UNIX. Cucrema QNX
MOAJEPKUBACT MHOKECTBO CUIHAJOB, coBMecTUMBbIX ¢ POSIX,
OOJIBIIIOE KOJMYECTBO CHUTHAJIOB, TPAAWIIMOHHO WCIIONB3YEMBIX B
UNIX. ITognepxka 3TUX CUTHAJIOB PeaM30BaHa JijIsi COBMECTUMOCTH
C MIEPEHOCUMBIMH TPUIIOKEHUSIMA, U HU OJIH M3 CHCTEMHBIX ITPOIIEC-
coB QNX wux He reaepupyeT. Taxxke cuctemoit QNX momnepKuBaeTcs
HECKOJIBKO CUTHAJIOB, crienuduyHbix st camoid QNX. Mo ymomua-
HUIO JTI000H CHT'HAN, MOJTYYEHHBIH MPOLECCOM, IPUBOJNUT K 3aBepIiie-
HUIO TIpoIIecca, KpOMe HECKOJIBKUX, KOTOPBIC TI0 YMOIYaHUIO HTHOPH-
pytorca. Ho mporiecc, UMEONIMI NMPUOPUTET YPOBHS «SUPETUSEr»,
MOJKET 3aIUTHTLCS OT HEXKENATENLHBIX CUTHAJIOB. B 1000M ciyuae
MPOIIECC MOXKET COJepIKaTh OOpabOTUMK IS KaKIOro BO3MOXKHOTO
curHasia. CUTHaIBI yIOOHO paccMaTpuBaTh Kak Pa3HOBHIHOCTD TPO-
IPAaMMHBIX IPEPBIBAHUMN.

Redirect mpepbsiBaHuii SB/IAETCA YACThIO AApa M 3aHUMAETCS
MepeHanpaBieHHEeM allllapaTHBIX MPEPHIBAHUI B CBSI3aHHBIE C HAMHU
nporiecchl. biaromapst TakoMy MOAXOAy BO3HUKACT OIMH IMOOOYHBIIM
a¢ ekt — C anmapaTHON YacThIO KOMIIBIOTEpa padoTaeT SApO, OHO
TIepeHaIpaBIsieT MPepbIBaHM MpoleccaM — 00paboTInKaM MpephiBa-
Huil. OOpabOTYNKK TIPEPHIBAHUKA OOBIYHO BCTPOCHBI B IIPOIIECCHI,
XOTsA Ka)KZ[BIﬁ M3 HUX HUCIOJHACTCA aCUHXPOHHO C IMPOLIECCOM, B KO-
TOpEIA OH BCTpoeH. OOpabOTYMK HCITONHSAETCS] B KOHTEKCTE MPOILec-
ca W UMeeT JOCTYIl KO BCeM TJI00ANbHBIM ITEPEMEHHBIM IpoIecca.
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[Ipu pabote oOpadboTUHKa MPEPHIBAHUI MTPEPHIBAHUS pa3peIIcHBI, HO
00paboOTYUK MPUOCTAHABIMBACTCS TOJIBKO B TOM CIydae, €CIIH Mpo-
M30IILI0 00Jiee BRICOKOIIPHOPUTETHOE MpephiBanue. Ecii 3To 1mo3Bo-
JISeTCsl anmapaTHOM YacThio, K OJHOMY NPEPHIBAHUIO MOXXET OBITh
MOJKITIOUEHO HECKOJIBKO 00pabOTYMKOB, U KaXKIbIH U3 HUX MOJTYYIHUT
yIpaBJICHUE P BOSHUKHOBCHUU NIPEPHIBAHUS.

OTOT MeXaHW3M II03BOJISICT TOJB30BATENI0 HM30eXKaTh PabOTHI C
anmapaTHeIM O0ecTiedeHNeM HalpsMYI0 M TEM CaMblM HE JOMyCTHTbH
KOH(DJIMKTOB MEXIy Pa3IMYHBIMU MPOIECCAMH, PaOOTAIOIIUMH C OJI-
HUM M T€M e YCTpoHcTBOM. J[si 0OpabOTKM CHTHAIOB OT BHEITHHX
YCTPOMCTB Ype3BbYAHO BaYKHO MUHHMH3MPOBATh BPEMs MEXKIY BO3-
HUKHOBEHHEM COOBITHS U HA4YaJIOM HETIOCPEICTBEHHOM €ro 00padoTKH.
ITOT (haKTOp CYIIECTBEH B JIFOOO0M 00IaCTH MPUMEHEHUSI — OT PaOOTHI
TEPMHUHAJIBHBIX YCTPOHUCTB 0 BO3MOKHOCTH 00paOOTKH BBICOKOYAC-
TOTHBIX CUTHAJIOB,

Biok njaaHupoBaHWs BBINOJHEHUS] 3aJad (IUCIETYEp 3a-
Jav) 3aHUMaeTcsl o0eclieYeHneM MHOT033/IaqyHOCTH. B 3Toil wactu
OC QNX mpemocTaBisieT pa3pabOTUYUKyY OTPOMHBIA TPOCTOP IS
BbIOOpa TOW METOAMKH BBIICICHHUS PECYypCOB Ipolieccopa 3ajaue,
KoTopas o0ecrednT Hamboee MOAXOAIINE YCIOBUS ISl KPUTHYE-
CKUX TPWIOKEHAN WM OOECIIEYUT TaKhe YCIOBHS IJISl HEKPHUTHYE-
CKUX TIPUJIOKCHUN, YTO OHM BBIMOJHATCS 3a pa3yMHOE BpeMs, HE
Meras paboTe KPUTHUSCKUX TTPIITOKESHUH.

K BrImmonmHeHno cBoux (pyHKIUH Kak AHCIIETYEpa SAPO MPUCTY-
MAaeT B CACAYIOMNX CITydasx:

- TpH BBIXOJIC KAKOro-1uOo Tporiecca u3 OJIOKUPOBAHHOTO CO-
CTOSTHHS;

- TIpW UCTEYEHUH KBaHTA BPEMEHH UIS MPOIIECCa, BIAICIONIETO
CPU;

- TpU NpephIBaHUH PabOTAIONIETO MpOoIecca KaKUM-JIU00 CO-
OBITHEM.

Jucnieruep BHIOMpAET Mpolecce sl 3amycka cpeld HeOJIOKUPO-
BaHHBIX MPOLECCOB B MOPSJIKE 3HAYCHHUI UX TMPUOPUTETOB, KOTOPHIC
pacnionaratorcs B nuana3one ot 0 (Haumensero) mo 31 (HanOoIb-
mero). OOCIyXUBaHUE Ka)JIOTO M3 IPOIECCOB 3aBUCUT OT METOIa
JMCTIETYEPU3AIAHY, C KOTOPHIM OH paboTaeT. YpOBEHb IPUOPHUTETA H
METOJI TUCTIETUYEPHU3ANUNA MOTYT AMHAMUYECKH MEHSTHCS BO BpeMs
pabotel. B QNX CyImecTByIOT TpH METO/Ia TUCTICTICPHU3AIIHHN
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1) FIFO (mrepBbIM mpHIIIENT — IEPBBIM 00CTyKEH);

2) round-robin, Mpu KOTOPOM IIpOLIECCY BBIAENAETCS OIpene-
JICHHBIN KBAaHT BPEMEHH ISl paOOTHI;

3) aganTUBHBIA, KOTOPHIH SBJISETCS HANOOJIEE UCIIOIH3yEMBIM.

[MepBeiii HanOosee ONM30K K KOOMEPATHBHOW MHOT033/Ia4HO-
CTH, TO €CTh MPOIIECC BHIMOJIHACTCA O TEX MOp, MOKa OH HE Mepeii-
JIeT B COCTOSTHHE OXKUIaHUS COOOIICHUS, COCTOSHHE OXHUIAHUS OT-
BeTa Ha COOOIIEHHUE WM He OTHACT yIpasieHue sapy. [lpu nepexone
B OJHO M3 TaKMX COCTOSHHUIl IMpoIecC MOMEIIaeTcs MOCIEeTHIM B
ouepeb MPOLECCOB C TaKUM K€ YPOBHEM INPUOPUTETA, a YIpaBJie-
HUE TIepeIaeTCs MPOIEcCy ¢ HanOOIBIINM TPHOPHTETOM.

Bo BTOPOM BapUaHTC BCC IMPOUCXOJUT TaK K€, KaK U B IMMPEAbI-
IyIIeM, C TOM pa3HULIEH, YTO MEPUOJI, B TEUEHUE KOTOPOro MPOLECC
MOXeT paboTarb 0e3 mepepbiBa, OrpaHUYMBACTCS HEKUM KBaHTOM
BpPEMEHU.

[porecc, paboTaromumii ¢ aAanTUBHBIM MeToioM, B QNX Bexer
cebs cremyrouM obOpa3oM. Korma mporecc MOMHOCTBIO UCTIOIB30-
BaJI BBIJICJICHHBII €My KBaHT BPEMEHH, €ro IPUOPUTET CHUXKAETCS Ha
1, ecnmu B cucTeMe ecTh MPOLECCHl ¢ TEM YK€ YPOBHEM IPUOPHUTETA,
TFOTOBbIE K HCIONHEHUIO. [Ipu 3TOM ecnu mpolecc ¢ NOHUKEHHBIM
MIPHOPHUTETOM OCTAETCS HE OOCITY)KEHHBIM B TeUEHHE CEKYHIIBI, €rO
MIPUOPUTET yBENWYMBaeTcad Ha 1; eciu ke mpouecc OIOKHpyercs,
€My BO3BpAILla€TCsl OPUTHHAIBHOE 3HAUYCHUE IPUOPHUTETA.

[To ymomyaHuIO MPOLIECCHI 3aIlyCKAIOTCS B PEKUME aJaNTUBHOM
MHOT033JaYHOCTH. B 3TOM Xe pexuMme padoTaroT BCE CHCTEMHBIE
yruutel QNX. [Iporeccsl, paboTaromiye B pa3HbIX PeKUMaX MHOTO-
3a1aYHOCTH, MOTYT OAHOBPEMEHHO HaXOIUTHCS B MaMATH U UCIOJ-
HATbCA. Ba)KHBIM 3IIEMEHTOM pean3alii MHOI033Ja4HOCTH SIBJIS-
ercst mpuoputeT mporecca. OOBIYHO MPUOPHUTET TPOIIEcca YCTaHAB-
JIMBaeTCs MpH ero 3amycke. Ho ecTh JomoaHUTEeNbHAsS BO3MOXKHOCTD,
Ha3bIBA€Masl «BBI3bIBAEMBIA KIMEHTOM mnpuopurer». Kak mpasuio,
OHa peanu3yeTcs Ui CEPBEPHBIX MPOIECCOB, UCMOMHSIONINX 3aMpo-
CBI Ha Kakoe-nOo oOciyxuBanue. [Ipu 3TOM MPHOPUTET TMpoLecca-
cepBepa YCTaHABIUBAETCS TOJNBKO Ha Bpemsl 0O0pabOTKM 3ampoca U
CTAHOBUTCS pPaBHBIM IIPUOPUTETY MPOLIECCa-KINEHTA.

CeteBoii nureppeiic B cucreme QNX sSBISETCS HEOTHEMIIEMOM
yacThlo sapa. OH, KOHEYHO, B3aUMOJICUCTBYET C CETEBBIM aJanTe-
pOM depe3 ceTeBOH MpaiiBep, HO 0a30BBIE CETEBHIE CEPBUCHI peal-
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30BaHbl Ha ypoBHE aapa. IIpu 3Tom nepenaya cooOieHus nporeccy,
HaxosIIeMycs Ha JAPYroM KOMIIbIOTEpe, HHYEM HE OTJIMYaeTcs ¢
TOYKHU 3pEHHUs MPHUIIOKEHHUS OT Mepeaayl COOOIEHHS MpoLeccy, Bbl-
HOJHSIOLIEMYCsI Ha TOM e KOMIIboTepe. biaromapst Takoil opranu-
3allMU CEeTh MPEBpAIaeTCs] B OJHOPOAHYIO BBIYHCIUTEIBHYIO CpeNy.
[Tpu 3TOoM 11 GOJBIIMHCTBA NPHIOKEHUH HE MMEET 3HA4YCHUS, C
KaKoT0 KOMIIbIOTEPa OHH OBUIM 3aIyIIEHBl, HA KAKOM HCIIOIHSIOTCS
U KyJa HOCTYHAIT pe3yJbTaThl ux padorel. Takoe pelieHne NpuH-
nunuaiabHo oTmdaeT QNX ot ocrambHbIX OC, KOTOpBIE TOXE UMe-
10T BCE HEOOXOIUMBIE CPEICTBa Il PaOOTHl B CETH, M NENIACT CHUC-
TeMbl, paboTaroImye oA ee YIpaBIeHUEM, II0-HACTOAIIEMY pacipe-
JIeIIEHHBIMU.

Bce cepBucel QNX, He peann3oBaHHBIE HEMOCPEACTBEHHO B
saape, paboTaloT Kak CTaHIApTHBIE MPOLECCH B MOJIHOM COOTBETCT-
BUM C OCHOBHBIMH KOHIEHIMSIMM MHKPOSIEPHON apXuTeKTyphl. C
TOYKM 3PEHHUS ONEpalMOHHONW CHUCTEMBI CHCTEMHBIE INPOLECCHl HU-
9YeM HEe OTJIIMYAIOTCSl OT BCEX OCTAJbHBIX, KaK, BOPOYEM, U JpaiiBepsl
yCcTpoicTB. ENMUHCTBEHHOE, YTO HY)XHO CAEIAaTh IPU OpraHHU3aLUH
HOBOTO fApaiiBepa ycrpoiictBa B QNX s Toro, 9roObl OH cTanl 4a-
cteio OC, — 3TO U3MEHHUTh KOH(PHUTYPAIIIOHHBIN (ailyl CHCTEMBI TaK,
9T0OBI ApaiiBep 3ammycKaics Ipu 3arpysKe.

9.3 OcHoBHble MexaHu3Mbl QNX

QNX sBISETCS CETEBOUW ONEPAMOHHON CHCTEMOM M TTO3BOJISIET
opranu3oBaTh 3(QQEKTHBHbIC paclpeneicHHbIC BbIYHCICHUS. [lis
OpraHu3alyy CETU Ha Ka)KIOW MalllMHE, HAa3bIBAEMOU y3JI0M, IOMHU-
MO sIJpa ¥ MEHeIKepa IMPOIEeCCOB JOKEH OBITh 3aIlyIieH yKe YIIo-
MSHYTbIM Hamu Bbllle MeHemxep Net. Menemxkep Net He 3aBUCUT OT
anmapaTHOM peanu3aluu ceTu. JlaHHas anmapaTHas HE3aBHCHMOCTB
obecIreumBaeTCsl 3a CUET HCIIOJIB30BAaHHUS CETEBBIX InpaiiBepoB. B
QNX wumMmeroTcss JapadiBepsl A pa3IMYHBIX CeTeH, Hampumep
Ethernet, Arcnet, Token Ring. Kpome 3Toro, nmeercs BO3MOXHOCTD
OpraHu3alyy CETH Yepe3 MOCIeI0BATENbHBIA KaHAT UIH MOAEM.

B QNX mocnenne#, 4eTBepTOH, BEPCHUU TOJHOCTHIO PEaln30-
BAHO BCTPOECHHOE CETEBOE B3aUMOJICHCTBHE «TOUKa-TOYKay. Harpu-
Mep, HaxOJsICh Ha MalllnHe A, BBl MOXETe CKOMTUPOBaTh (haili ¢ Tuo-
KOro JTMCKa, MOAKIYEHHOrO0 K MalluHe B, Ha jxecTKuil nuck, moj-
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kiroueHHbIH k MamuHe C. Ilo cymectBy, ceth 3 Mamua QNX neii-
CTBYET KaK OJWH MOIIHBIN KoMIbioTep. JIFoObie pecypchl (MOJEMBI,
JUCKH, TIPUHTEPBI) MOTYT OBITH TOOABICHBI K CUCTEME MPOCTBIM HX
MTOAKITIOYCHUEM K JIF000# MammHe B ceTn. QNX moamnepKuBaeT Of1-
HOBpeMeHHYI0 paboTy B ceTsix Ethernet, Arcnet, Serial u Token Ring
u obecrieunBaeT Oojiee YeM OAMH-COUHCTBEHHBIA MyTh IJISI KOMMY-
HUKaIlMU, a TaKkkKe OallaHCHPOBKY HAarpy3kd B ceTsax. Ecnm kabenb
WIH ceTeBas IUlaTa BBIXOJAT M3 CTPOS TakuM 00pa3oM, UTO CBS3b
4yepe3 ceTh NpeKpaiaercs, To cucreMa OyJeT aBTOMAaTHYECKH Iepe-
HATPaBIIATh JaHHBIC Yepe3 IPYTYIO0 CeTh. DTO MPOUCXOANT B PEKUME
«on-line», mpemocTaBiss MONB30BATENI0 ABTOMATHIECKYIO CETEBYIO
W30BITOYHOCTh U YBEIIMYMBAS CKOPOCTh KOMMYHHKAIMH BO BCe
CHCTEME.

KaxxgoMy y3my B CeTH COOTBETCTBYET YHHKAIBHBIA IIEIOYHC-
JICHHBIA UIEHTH(OUKATOP — JIOTHUYECKHI HoMep y3ua. JIro0oii moTok B
cetn QNX mmMeeT npo3padHblii [ocTyn (MpU HATUYUU JTOCTATOUHBIX
MIPUBUIIETHI) KO BCEM pecypcaMm CETH, TO XK€ camMoe OTHOCHTCSA U K
B3aUMOJICUCTBUIO TOTOKOB. JlJI1 B3aMMOIEUCTBHS MOTOKOB, HaXo-
JSIIIUXCS. HA Pa3HBIX y3JIaX CETH, UCTOIB3YIOTCS T€ K€ CaMble BBI3O-
BHI S7pa, 9YTO U JUIS TIOTOKOB, BHIIMTOJIHAEMBIX Ha OJHOM y3iie. B Tom
clIydae, eci MMOTOKH HaXOJATCS Ha Pa3HBIX y3Jax CETH, AIpo Iepe-
aZpecyeT 3ampoc MeHekepy ceTH. [ opranm3anuu oOMeHa B ceTu
WCIIONBb3yeTCs HAACKHBIA U 3(PPEKTUBHBIA MPOTOKOJ TPAHCIIOPTHO-
ro ypoBust FLEET. Kaxapiii U3 y3/10B MOXKET MpUHAIJIEKATh OJIHO-
BpeMeHHO HecKONbKUM QNX-cerssMm. B ToMm ciydae, eciau ceTeBoe
B3aMMOJICHCTBUE MOXKET OBITh PEaIM30BAHO HECKOJBKUMH IYTSIMH,
JUIA TIepefadd BhIOMpaeTcs He3arpyKeHHas U 0oJiee CKOPOCTHas
CeTb.

CereBoe B3aUMOJICHICTBHE SIBIISIETCS Y3KUM MECTOM B OOJBIIUH-
CTBE ONEPAIMOHHBIX CUCTEM U OOBIYHO CO3AaeT 3HAUNTENBHBIE MPO-
OJIEMBI JIJIT CHCTEM pPEabHOTO BpeMeHH. [l Toro 4toObl 00oiTH
3TO TpemnsTcTBHE, pa3paborunku QNX co3nanu coOCTBEHHYIO CIie-
nuanbHylo cereByto TexHonoruto FLEET u cooTBETCTBYIOLIMHI MPO-
tokona TpaHcnoptHoro ypoBHs FTL (FLEET Transport Layer). OtoT
MPOTOKOJ HE 0a3MpyeTcs HU Ha OJHOM W3 PacCHpOCTPaHEHHBIX CeTe-
BbIX npoTokoioB Tuna IPX win NetBios u obnamgaeT psigoM KauecTs,
KOTOpBIE JENAalOT ero YHWKajdbHbIM. OCHOBHBIE €ro KadecTBa 3a-
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mudposansl B adbopesuarype FLEET [20] u mpencraBiieHBI B Tao-
JIHILIE.

Cocrasmstoniue aabpesuatypsl « FLEET

HasBanue cocrapistoniero
IpoIlecca CeTeBON TEXHOIIO- CopeprkaHue mporecca
ruu FLEET

Fault-Tolerant Networking | QNX MokeT 0THOBPEMEHHO HCIOJIB30BaTh He-
CKOJIBKO (u3ndeckux cereil. [Ipu BbIxoze u3
CTpOs JTF000i N3 HUX JJaHHBIE OyIyT aBTOMaTH4e-
CKH IIepeHaIpaBIICHE] «Ha JIETY» Uepe3 IpYyryro

Load-Balancing on the Fly | Ilpu Hanuauu HECKONBEKUX (pU3NIECKHUX COCIIH-
HeHnit QNX aBTOMaTHYECKH paclapauleInBaeT
nepeayy MakeToB MO COOTBETCTBYIOIIUM CETSIM

Efficient Performance CrieninanbHbIe IpaiiBepsl, pa3padaThiBacMble
¢dbupmoit QSSL st mpoKoro crnekrpa 06opymo-
BaHUsI, TIO3BOJIAIOT C MAKCUMAJIbHOMN 2P PeKTHB-
HOCTBIO HCIIOJIb30BaTh CETEBOE 000PyIOBaHME.

Extensible Architecture JIroObIe HOBBIE THUTIBI CETEH MOTYT OBITH MOJ/IEP-
JKaHBI ITyTeM J100aBIEHHsT COOTBETCTBYIOIINX
JipaliBepoB

TransparcntDistributed Braronmapst oTCyTCTBUIO pa3HHIIBI MEXKAY IEepeaa-

Processing 4eil COOOIIeHNH B IIpeiesiax OHOTO y3/1a U MEX-

Ay y3JlaMu HET HEO0OXOMMOCTH BHOCHUTH KaKue-
MO0 U3MEHEHHS B NPUIIOKEHUA U1 TOTO, 9TOOBI
OHU MOI'JIN B3aHMOZ[efICTBOBaTL uepe3 CETh

brmaromapst 3To#l TeXHOJOTHU ceTh KoMmbloTepoB ¢ QNX dak-
TUYCCKU MOXXHO IPEACTABIATH KaK OIWH BHpTyaJILHBIﬁ CyHepKoM-
neioTep. Bee pecypcebl m000ro u3 y3moB CeTH aBTOMAaTHYECKH JIOC-
TYIHBI IPYTHM, U U 3TOTO HE HY)KHBI CHEIHabHBIE «(OKYCH» C
ucnosb3oBanueM TexHoioruu RPC. DTo 3Haumt, yto mobas mpo-
rpamMMa MOXKET OBITh 3alylIeHa Ha JI0O00M y3Iie, IPU 3TOM €€ BXO[-
HBbI€ W BBIXOAHBIE TIOTOKH MOTYT OBITh HAIpaBJICHEI Ha JII000E YCT-
POWCTBO Ha TFOOBIX APYTUX y3/ax.

Bonee mompobuyro nnpopmanuio o padote ¢ QNX MOXHO 10-
JIy4uTsh B [6, 21, 22].
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BOI'IpOCbI AnA caMonpoBepKu

1. B xaxom rogy Osuta coznana OC QNX? KakoBbl ee OCHOBHBIC
BO3MOXXHOCTH?

2. Kakwue O510KH BXOJAST B CTaHAAPTHEIN coctaB Mukposapa OC
QNX?

3. Kakue metonsl nucneryepuszanuu cyumectByoT B OC QNX?

4. KakoBa MakcumaibHas aauHa coodmennii B OC QNX?

5. Cxonbko uckmoueHuii pesepsupyer OC QNX moj cuctem-
HBIE HYXIb1?

6. bmaromaps wemy OC QNX mpuobOperaeT KOH(HUTYparnoH-
HYI0 HE3aBHCUMOCTh M HE 3aBHCHUT OT amllapaTHON peasu3alluil ce-
™?

7. bnaronmapsi Kakoll TEXHOJOTUU CeThb KOMIBIOTEpOB ¢ QNX
(haKTHUECKH MOXHO MPEACTABIATH KaK OJIWH BUPTYaIbHBIA CyIep-
KOMITBIOTEP?
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CMUCOK COKPALLIEEHMA

AJLY — apupMeTHKO-I0rn4ecKoe yCTPOHCTBO.

WUT — nadopmanmoHHbIe TEXHOIOTHH.

HXXM]JI — HakonuTe M Ha )KECTKUX MarHUTHBIX JUCKaX.

O3Y — onepaTHBHOE 3alIOMUHAIONIEE YCTPOUCTBO.

OOII — 00BEKTHO-OPUEHTUPOBAHHOE IPOTrPaMMHUPOBAHHE.

OC — onepalliOHHBIC CHCTEMBI.

[13Y — moCTOSIHHO 3aITOMHUHAIOIIEE YCTPOUCTRO.

[1O — mporpammHOe obecrieueHme.

CVYBJl — cuctemsl yrpaBiieHUsS 0a3aMH JaHHBIX.

CY® — cucremsl ynpapieHus QaiiaaMu.

ACPI (Advanced Configuration and Power Interface) — pacmmu-
peHHBIN HHTEpdEeiic ynpaBleHU TUTAHUEM H KOHQUTYpauusIMH.

AEP (Super-computing Application Environment Profile) —
crannapt POSIX.

AGP (Accelerated Graphic Port) — yckopeHHBIH Tpadudeckuit
HOPT.

API (Application Program Interface) —unrepdeiic npuxnagaoro
MPOrPaMMHUPOBAHUSI.

BIOS (Base Input Output System) — 6a3oBast cucTemMa BBOJa-
BBIBOJIA.

CDFS (Compact Disk File System) — ¢aiinoBas cucrtema KoM-
MAKTHOTO JTUCKA.

CLX (Component Library for Cross-platform, «kimkc») — Kpocc-
wiaT-popMeHHass OMONMMOTEKa KOMIIOHEHT NPOU3BOJICTBA (UPMBI
Borland.

CORBA (Common Object Request Broker Architecture) — ap-
XHTEKTYpa MOCPEJHUKA CTAHAAPTHOTO 00BEKTHOTO 3ampoca.

CPU (central processing unit) — eHTpaIbHBII MPOIIECCOP.

CTOS (An Operating System produced Convergent Technology ...) —
TEXHOJIOTHS MePeHOCca OTIEPAlMOHHBIX CUCTEM.

DDE (Dynamic Data Exchange) — yHuBepcanbHble MEXaHU3MBI
JUHAMHYECKOT0 OOMEHa TaHHBIMU.

DLL (Dynamic Link Library) — aumHamMudecku 3arpyskaeMbIit
OMOIMOTEUHBIH MOMTYJIb.

DMA (Direct Memory Access) — KaHaJl MPsIMOTO JIOCTyHa K
HaMsATH.
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DO (Diagnostic Output) — TMarHOCTHYECKHUIA ITOTOK BHIBOJIA.

DRAM (Dynamic Random Access Memory) — AMHaMH4ecKoe
OIlepaTHBHOE 3alIOMUHAIOIIEE YCTPOHCTBO.

EMS (Expanded Memory Specification) — oroOpaxkaemasi ma-
MSTh.

ERP (Enterprise Resource Planning) — mianupoBanue pecypcoB
NPEANPUATUH.

ESCD (Extended System Configuration Data) — obmacTs 3HEp-
TOHE3aBUCHUMOMN MaMSITH.

FAT (File Allocation Table) — Tabnuma pa3mernieHus aitnos.

FCFS (First Come — First Served) — gucriumuinaa 00CITyXUBa-
HUS «IIEPBBIM HPHUIIIEI — MIEPBBIM O0CITYKHIICS.

FLEET (Fault-Tolerant Networking, Load-Balancing on the Fly,
Efficient Performance, Extensablc Architecture, Transparcnt Distrib-
uted Processing) — cereBas TexHomorus B OC QNX.

FTL (FLEET Transport Layer) — mpOTOKOJ TpaHCIIOPTHOTO
ypoBHs (cMm. FLEET).

GDI (Graphics Device Interface) — untepdeiic rpadpuueckux
YCTPOMCTB.

GDT (Global Descriptor Table) — rnobanbHast TabIHIIA JECKPHII-
TOPOB.

GID (Group Identifier) — uneHTH()HUKATOP TPYIIIHL.

GUI (Graphical User Interface) — monp3oBaTenbckuii rpadmde-
CKHii nHTEpdEHicC.

HDD (Hard Disk Drive) — s>kecTKuit THCK.

HMA (High Memory Area) — BeICOKast 00JIaCTh TTaMSTH.

HPFS (High Performance File System) — daiiioBas cucrema
BBICOKOT'O MCITOJTHCHUSI.

ICS (Internet Connection Sharing) — moxkmrodenue Kk Internet ¢
OOIIIM TOCTYTIOM.

IDT (Interrupt Descriptor Table) — Tabnuiia 1eckpunTopoB MpepsI-
BaHUIL.

IEEE (Institute Electrical and Electronic Engineers) — mHCTUTYT
WH)KEHEPOB MO DIIEKTPOTEXHUKE U PATHOIIEKTPOHUKE

IEEE 1394 — cranpapt, npeIHa3HAYEHHBIN ISl MOAKIIOYECHUS
BBICOKOCKOPOCTHBIX TIOCTIEIOBATENBHBIX YCTPOICTB.

IFS (Installing File System) — uncTammpyemasi QaiiiaoBas cuc-
TEeMa.
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IPC (Inter-Process Communication) — MEXIpPOIIECCHBIC KOMMYHH-
KaI[Hu.

IIS (Internet Information Server) — WWW-cepgep.

JCL (Job Control Language) — s3bIK YIIpaBJICHHS 3aaHISIMH.

JFS (Journaling File System) — xypHamupyromas ¢aitnoBas
cucTeMa.

LDT (Logical Disk Table) — Tabnuiia tornyeckoro amucka.

LSB (Least Significant Bit) — Mmaammuii 6ut.

LVM (Logical Volume Manager) — MeHe)Kep TOMOB (JIOTHYe-
CKHX JINCKOB).

MAPI (Message Applica-tion Programming Interface) — uaTep-
(elic MpUKIaIHOTO MPOrPaMMHUPOBAHUS.

MBR (Master Boot Record) — rmaBHast 3arpy3o4Has 3amuch.

MESI (M (Modified), E (Exclusive), S (Shared), I (Invalid)) —
MPOTOKOJ KAIIIa.

MFC (Microsoft Foundation Classes) — oubnmuoTeka kinaccos Mi-
crosoft.

MFT (Master File Table) — daitm metagarasix B NTFS.

MSB (Most Significant Bit) — crapmmii 6uT.

MTBF (Mean Time Before Failure) — oxxugaemoe Bpemst 10 0T-
Kaza.

MTRR (Memory Type Range Registers) — perucrpbl, Omuchl-
BAaIOIIUE CBONCTBA 00JIaCTeH MaMSTH.

NCSC (National Computer Security Center) — HaIIMOHAJIBHBIN
IIEHTP KOMIBbIoTepHOM Oe3omacHocTr CIIA.

NSB (Non-System Bootstrap) — BHECUCTEMHBII 3arpy3uuK.

NTFS (New Technology File System) — gaiinoBast cuctema Ha
OCHOBE HOBOI TEXHOJIOTHH.

OLE (Object Linking and Embedding) — TexHomorus
JIOKYMEHTHO-OPHUCHTUPOBAHHOW apXUTEKTYPBI IPUIOKCHUH.

PAT (Page Attribute Table) — Tabimma aTpuOyTOB CTpaHMI] T1a-
MSITH.

PID (Process Identificator) — unenTH(UKATOP MpOILIEcCa.

PE (Protect Enable) — OuT BKiIFOUEHUS 3alIUIEHHOTO PEXKUMA.

POSIX (Portable Operating System Interface for Computer
Environments) — ruiaT)opMeHHO-HE3aBUCHMBI CHCTEMHBIH WHTEp-
(efic st KOMITBIOTEPHOTO OKPYKEHUSI.
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PPTP (Point-to-Point Tunneling Protocol) — mpoTokox st co3-
JIaHWS] BUPTYAIBHBIX YaCTHBIX CETEH.

PT (Partition Table) — Tabnuna pasnenos.

RAM (Random Access Memory) — onepaTuBHOE 3allOMHHAIO-
11ee yCTPOUCTBO.

ROM (Read Only Memory) — mocTosiHHOE 3allOMHHAIOIIEe YCT-
POWCTBO.

RPC (Remote Procedure Call) — BBI30B ymajneHHBIX MOIIPO-
TpamM.

RPM (Revolutions Per Minute) — 000pOTBI B MUHYTY.

RR (round robin) — kapycenpHas TUCIATLIAHA OOCTYKUBAHHUS.

RTL (Run Time Library) — 6ubnroTeka BpeMEHH BBITOJHEHHSI.

S.I. (Standard Input) — cTaHgapTHBINA TOTOK BBOJAA.

SIN (Shortest Job Next) — cnemyromniee KOpoTKoe 3a1aHue (Iuc-
LIUTUTIHA O0CITYKUBAHUS 3aIaHUN ).

SMBR (Secondary MBR) — ciienyromas 3arpy3o4yHasi 3ammch.

SMI# (System Management Interrupt) — curHam nepeKItOYeHIS
B pexknM SMM.

SMM (System Management Mode) — peXuM CHUCTEMHOTO
YIIpaBICHHUS.

SMRAM (System Management Random Access Memory) —
CHCTEMHOE YIIPaBJICHUE ONEPATUBHBIM 3allOMHUHAIONINM YCTPOUCT-
BOM.

S.O. (Standard Output) — cTaHTapTHBIH TOTOK BBIBOAA.

SOAP (Simple Object Access Protocol) — crammapT, OMHUCHI-
BAaIOIIMH MPOTOKOJ, MpeJHa3HaYeHHBIH 1 0OMEHa CTPYKTYpUpO-
BaHHOW WH(pOpPMAIINEH B paclpeie]ICHHbIX CUCTEMaX.

SOM (System Object Model) — Mozenb CHCTEMHBIX 0OBEKTOB.

SRT (Shortest Remaining Time) — kpaTdaiiimee ocTaToyHOE
BpeMs (UCIHILINHA 00CTyKUBAHUSI 3aIaHUH )

TPI (Track Per Inch) — komudecTBO TpeKOB Ha IFOIM.

TR (Task Register) — peructp 3agauu.

TSS (Task State Segment) — CErMEHT COCTOSIHHS 3a]Ia4H.

TTF (True Type Font) — HaumeHOBaHme THIA IIPUDTOB.

UC (Uncacheable) — mHexammpyemast mamsITh.

UDDI (Universal Description, Discovery and Integration) —
YHUBEPCAIBHBII METOJ] ONMHCAHWs, OOHAPYKEHUS W HHTETPaIllul
web-CepBUCOB IS CUCTEM JJIEKTPOHHOH KOMMEPIIHH.
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UDF (Universal Disk Format) — yHuUBepcaNbHBIH THUCKOBEII
dbopmar.

UID (User Identifier) — moibp30BaTeNnbCcKuii HACHTU(UKATOP.

UMA (Upper Memory Area) — BepxHssi 007aCTh TaMSTH.

UPnP (Universal Plug and Play) — TexHonorust nojnep>xku yHuU-
BEpCAJIbHBIX CAMOHACTPANBAIOIIUXCSI YCTPOUCTB.

USB (Universal Serial Bus) — yHuBepcanbHas mociaenoBaTesb-
Hasl [IWHA.

VCL (Visual Controls Library) — 0u6nuoteka kinaccos Borland.

VDM-mammnHa (Virtual DOS Machine) — BuprtyanpHas DOS
MAIIHA.

VMM (Virtual Memory Manager) — aucrieTdep BHUPTYalbHON
MaMSITH.

VMS (Virtual Memory System) — cucrema BUPTYaJIbHON Mamsi-
TH.

VPN (Virtual Private Network) — BUpTyanbHbIE YaCTHBIE CETH.

WAN (Wide Area Network) — rinobansHast ceTs.

WB (Write-back) — xammpoBaHus TaMaTh ¢ 00paTHO# 3aIHCHIO.

WC (Write Combining) — K3IIUPOBaHUsI TaMSITh ¢ KOMOUHHpYe-
MOH 3aIUCHIO.

WOW (Windows on Windows) — okHa B OKHax (ceaHc 16-
paspsanbix npukinagabix Windows-nporpamm OC Windows NT).

WP (Write protected) — k31mMpoBaHus MaMsTh C 3alUIICHHON
3aIHUChIO.

WPS (Workplace Shell) — cranmaptras rpadudeckas o00odka
0S/2 Warp.

WSDL (Web Services Description Language) — s3bIk 1u1s1 omu-
caHust THTepHET cepBUCOB.

WT (Write-through) — K31IMpOBaHUsI MaMSITh CO CKBO3HOMW 3aIly-
CBIO.

XML (Extensible Markup Language) — sI3bIK pa3MeTKH.

XMS (Extended Memory Specification) — pacummpeHHas ma-
MSITb.
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KOHTPOJIbHbIE PABOTbI
KonTpoabnas padora Nel

1. U3y4uTh CTPYKTYPY CHCTEMHBIX TA0JHUI[ PeaJIbHOTO pe-
skuMa Windows u opranu3anmio nenovyek 0JJ0KOB NaMATH.

ITo3HakoMuTECs ¢ pabOTOM OAHOW U3 MPOTrPaMM, MO3BOJISIOIINX
pocMoTpeTh copepkumoe O3V B BUE IIECTHAALATUPUYHOIO aM-
na —PEEK.COM (Bo Bpems pabotel noctynen HELP — F1, kapta
namsti — F8 u uadopmanus o 6ioke namstu — F6).

Haiity B mamste Tabiuiry Tabnwm (A1 TOTy9IeHHs ee ajpeca —
3amyctH lol.com), MO3HAKOMUTBCS ¢ €€ COAECPKUMBIM U TIOCMOTPETH
ykazatenp Ha 1 MCB (cMm. mm.3.2.1, 31€KTpOHHBIH CIpPaBOYHUK
THelp).

[MpocnenuTh B MaMsATH LIETIOYKY OJOKOB, ONpEAENIis HX TpH-
Ha/JICKHOCTh U CpaBHMBAs C HHPOpMaruei u3 kaptsl naMsth (F8).

Hanucatp oT4er ¢ omucaHueM mpolecca HaxOKACHHUS OJIOKOB
MCB. B ortuete yka3aTh IIeOUYKY OJIOKOB TAMATH C UX alpecamMy |
pa3Mepamu.

2. IIucbMeHHO OTBETHTH HA BOINPOCHI COIJIACHO IOJIy4YeH-
HOMY BapHAaHTY.

Bapuanr 1
1. B dem oTimune Mex Iy MOHATHAME TpoIlecca 1 3a1aqn?
2. PacckaxxuTe 0 MEXaHU3ME KAIIMPOBAHUS MaMSITH.

BapuanT 2

1. M3obpasure amarpaMMmy COCTOSHHH TpoIlecca, MOSICHUTE BCE
BO3MOJKHBIE ITEPEXOJIbI U3 OJTHOTO COCTOSHUS B IPYTOE.

2. Onummre pacupenencHre onepatuBHou maMsatu B Windows NT.

Bapuanr 3

1. OObscHUTE 3HAYEHUsS CIEAYIOIMX TEepMUHOB: task (3amaua),
process (mporecc), thread (morok, HUTE). Kak oHm Mexmay coboi
COOTHOCSITCS?

2. Ommmmure pacrpeeneHue onepaTuBHoi namsata B Windows 9x.
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Bapuant 4

1. Hng dero xaxnaas 3afjada IMOJy4aeT COOTBETCTBYIOIININ TECKPHII-
top? Kakme mons, kak NIpaBUiIO, COJIEp)KaTcs B JECKPHUITOpE
nporiecca (3amadm)?

2. HazoBuTe OCHOBHBIC MPUHLUNBI (OH-HEHMAaHOBCKOH apXUTEKTY-
PBI BBIUMCIUTENBHBIX MAIINH.

Bapuant 5

1. O6bscHuTe moHsATHE pecypca. [loyeMmy moHsTHE pecypca ABIsSeT-
csl omHUM U3 (yHIAMEeHTaNbHBIX Tipu paccmorpernn OC? Kakue
BUIbI U THIIBI PECYPCOB BBI 3HaeTe?

2. Onummre OIeHKY KauyecTBa JUCTICTUCPU3ALIU.

BapuanT 6

1. Kak BBI cunTaere: CKOJBKO M KaKUX CIIHCKOB JECKPUIITOPOB 3a-
Jlad MOXeT ObITh B cucteMe? OT 4ero JOKHO 3aBUCETh 3TO YHC-
10?

2. CpaBuuTe MexaHW3MBI aucrerdepm3anuu 3agad B OC Windows
NT u UNIX. B gem 3akit04atoTcss OCHOBHBIC Pa3Iuaus?

Bapuant 7

1. Ilepeuucnure IUCHUILTUHBI OOCTYKUBaHUA MPEPBIBAHUN; 00BsIC-
HUTE, KaK MOKHO PEan30BaTh KaXKIYI0 U3 3TUX TUCIMILINH.

2. B 4eM oTnMumMe adropuTMOB TUCIIETYEPU3ALNH C BBITECHSAIOLICH
1 HEBBITECHSIOLIEH MHOT0331a4HOCTBIO?

BapuanT 8

1. C xaxoii nenpio B OC BBOAMTCA CIELUAIBHBIA CHUCTEMHBIH MO-
IlyJIb, HOTJ]a HA3bIBAEMBIN CYIICPBU30POM IIPEPHIBAHU?

2. Kakue MUCHUIUIMHBI JUCHETYEepU3alnU 3a4ad Bl 3HaeTe? Onu-
LIHUTE UX.

Bapmuanr 9
1. Ipusenute knaccudukammo OC?
2. Kakwe cTpaTernu qucneTdepu3ainnuy Bel 3HaeTe?
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Bapuant 10

1. Haiite 0ObsICHEHNE TOHATHIM ONEPAIIOHHON Cpelbl M OIepaliy-
OHHOM CUCTEMBEI.

2. ITlepeuncnure u mosiciute ocHoBHBIC yHKIMH OC, KOTOpHIC CBSI-
3aHbI C yIpaBJICHUEM 3a7auaMHu.

KonTpoabnas padora Ne2

1. U3yuuth cTpyKTypy (aiinoBoii cuctembl FAT.

[MoxroroButbes K paboTe, UCIONB3YS CIIPABOYHBIE MATEPUANBI
JTaHHOTO y4eOHOoro Tocoous (1. 4.3.2) U 3JEeKTPOHHBIN CITPaBOYHUK
THelp.

[To3nakomutbes ¢ ocHoBHBIM MeHIO DE.EXE (Norton Utilites).

HccnenoBate u omucarh cpeacTBa pabOTHI C AUCKOM Ha YPOBHE
DOS (knmacrep, morugeckuit cekrop, BOOT, FAT, ROOT DIR).

HccnenoBare v onucarh CTPYKTYpPY 3arpy304HOTO CEKTOpa CHC-
TEMHOI U OOBIYHON OUCKETHI.

HccrnenoBate u ommcaTrh CTPYKTYPY TaONHWIBI pacipenesIeHus
(haiinos.

HccnenoBate u onmucarh CTpyKTypy KOPHEBOTO KaTaora.

HccnenoBate 1 onmcaTs W3MEHEHUS B CHCTEMHOM 00JIacTH AMC-
Ka MpH CO3JaHMU U yhaleHuu (aiiina u crnocoObl BOCCTAHOBIICHUS
yIanEHHBIX (aitiioB.

CdopmynupoBaTh MPUHIMIT BOCCTAHOBIICHUS yNAICHHBIX (paii-
0B B MS-DOS, ycroBusI BOCCTAHOBJICHUS M PEKOMCHIAIINN TIOJTb-
30BaTEIIO 0 pabOTe B CUCTEME, YBEIMUMBAIOIINE IIIAHCHI YCIIECIITHO-
T'0 BOCCTaHOBIICHUSI.

BHUMAHHE. Peur uner He 00 WCIOJIB30BAaHUM CTAHIAPTHOU
yranutel — Hanpumep, UNDELETE, a 06 AJITOPUTME Boccra-
HOBJICHUS.

2. IIucbMeHHO OTBETUTH HA BONPOC COIJIACHO NMOJYyYEeHHO-
MY BapHAHTYy.

Bapuanr 1
[lepeuncnure 1 MOsICHUTE OCHOBHBIE MPUHIUIBI TocTpoeHust OC.
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BapuanT 2
Pacckaxure o koHnenuuu noctpoenust Mukposiiepuoit OC. Kakwue
OCHOBHBIE (PYHKLHUH JOIKHO BBIMOTHATH MUKposapo OC?

Bapuanr 3
Pacckaxute o konuenuu noctpoeHust OC ¢ MOHOJIUTHBIM SAPOM.

Bapuanrt 4.
Kakue 3amaum Bo3nmararorcst Ha mHTEpQeiic MPUKIATHOTO TPOrpam-
mupoBanus (API)?

Bapuanr 5
Kakumu Moryt ObITh BapuanThl peanuzanuu API? B ywem ux mocrto-
WHCTBA M HEAOCTATKHU?

Bapuanr 6
UYro Takoe OMOIMOTEKA BPEMEHH BBIITOJIHECHHSA?

Bapuant 7

Uro takoe POSIX? Kakumu mpenMyiecTBaMu 00JIaAar0T MpOrpam-
MBI, CO3JaHHBIE C UCIIOJIB30BAHUEM TOJIKO CTaHIApTHHIX (YHKIU,
npexycMoTpeHHbsix POSIX?

BapuanT 8

OnumuTe CTPyKTypy MarHUTHOTO IHCKa (pa3OneHne TUCKOB Ha pas-
neinbl). CKOJIBKO Pa3/ieiioB MOXKET ObITh Ha MarHMUTHOM jaucke? Ka-
KOBO Ha3HAuYCHHE Pa3esioB MArHUTHOTO TUCKa?

Bapmuanr 9
[IpuBeanTe OCHOBHBIE XapaKTEPUCTHKH QaiiioBoil cuctemsl OC
UNIX?

Bapuanr 10
[IpuBenute ocHOBHEIE xapakrepuctuku HPFS. 3a cuer wero B daii-
noBoi cucreme HPFS obecrniedena BeICOKas MPOM3BOIUTEIIEHOCTE?
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Kontpoabnas paGora Ne3

1. PaspabGorath KOMaHIHBIH (aiiyl COrIacHO MOTy4eHHOMY
BAPHUAHTY.

[Ipu pa3paboTke yUITHTE BO3MOXKHOCTH OOpPAaOOTKH Pa3TUIHBIX
omuOOK, HampUMep, HEMPaBUIBHOTO 3alycka BallMX Mporpamm (c
HEJOCTAaTOYHBIM KOJHYECTBOM apTryMEHTOB) W TPEAYCMOTPHUTE BHI-
BOJ cooOmIeHus 00 ommOKe U Tocka3ku. [Ipy BBITTOIHEHUN paObOThI
WCIIOJIB3YyiTe ANeKTPOHHBIH cripaBoyHuK THelp.

2. [IncbMeHHO OTBETUTH HA BONPOC COIJIACHO MOJYYEHHOMY
BApUAHTY.

Bapuanr 1

1. Pa3paboraTs KOMaHAHBIN (hailn, co3MaIOMMHA, KOMUPYIOUUI WiIn
yaaIsomui ¢aii, yka3aHHbBI B KOMaHJHOH CTpOKE, B 3aBUCUMOCTH
oT BBIOpaHHOTO KIiIr04a /n , /c , /d.

2. Ilepeunciure ocaoBHBIEe wactu OC MS DOS.

BapuanT 2

1. Pa3zpaboraTs KOMaHIHBIHN (haii, T0OaBIAIONTNI BBOJIOM C KJIaBHa-
TYpbI COIEP)KHUMOE TEKCTOBOTO (hailia (B Hayasio WiIM B KOHEI[ B 3a-
BHCHMOCTH OT KJItoueti /b /e).

2. B wem cocrout Haznauenne BootRecord?

Bapuanr 3

1. PazpaboTare KOMaHAHBIA (paiiil, pETUCTPUPYIONIUI BpeMsi CBOETO
3amycka B (aiije IpoToKoyia run.log W aBTOMaTHYECKH 3aITyCKaro-
U HEKOTOPYIO MporpamMmy (Hampumep, aHTUBUPYCHYIO H T.II.) TIO
NATHULIAM Wik 13 gucnaMm.

2. [IpuBemuTe mocneaoBareabHOCTH 3arpy3kun OC MS DOS.

Bapuanr 4

1. Pa3zpaborars KOMaHIHBIN (aiiy, KOTOPHIH B MHTEPAKTUBHOM pe-
JKUMe MOT OBI IOTTMCHIBAThL B (Dailll TEKCT, YOAIATh CTPOKU U3 daiina,
W pacrievyaThiBaTh Ha KpaHe coJepkumMoe daiina.

2. Omumure daiin korduryparuu MS DOS CONFIG.SYS u npuse-
IUTE OCHOBHbIE KOMaHIbl KOH(urypuposanus. llosicaure HazHaue-
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HUe (ailytoB makeTHONH 00pabOTKU U OCOOEHHOCTH KOMaHIHOTO (aii-
na aBro3amycka AUTOEXEC.BAT.

BapuanT 5

1. Pa3zpaGoTaTh KOMaHAHBIN (hailsl, KOTOPBINA MPH 3aITyCKe BBITIOIHSII
Kakne-1u00 JeCTBUS TOIBKO OUH pa3 B CyTKH.

2. Ilepeuncanre ocHOBHBIE (PYHKIIMH KOMaHIHOTO npoueccopa. Pac-
KpOHTEe MpUHITUI pabOTHl KOMAaHIHOTO Ipolieccopa Ipu 00paboTke
BHyTpeHHHX U BHemHuX koman OC MS DOS.

BapuanT 6

1. Pa3paboraTh KOMaHAHBIH (aiii, KOTOPHIH IMOMyYal B KauecTBe
napameTpa Kakoe-mu0o UMsl, IPOBEPsUI, ONpeAciIeHa M Takas Iepe-
MEHHas CpE/Ibl WM HET, U BBIBOAWI COOTBETCTBYIOIIEE COOOLICHHE.
2. Yro takoe Windows API u uto oH no3Bossger?

BapuanTt 7

1. B HexoTopom (aitnie xpaHUTCs crucok moib3oBareneit [1IK u nMs
WX JOMaIIHUX KatanoroB. HeoOxoaumo pa3paboTars mporpammy,
KOTOpasi MPOCMaTPUBAET JAHHBIA (ailll U B UHTEPAKTUBHOM PEXHIME
3aJaeT BOIPOC — KOMHPOBATH TEKYIIEMY ITOJIb30BaTENO (B €ro Jo-
MAaIllHUH KaTajor) Kakoh-mu0o 3ajaHHbIM (aiin (B KauecTBe mapa-
MeTpa) wiu HeT. Ecimu «Jla», To mporpaMma konupyer ¢aii.

2. Kak Brl moanMaere BeiTecHeHue 3amay B OC Windows?

Bapmuanr 8

1. Pazpaborate xomaHgHBIN (aiin (aHamor xomanzwl tail B Unix).
Komanmusiii (hatin megataet kouer daiina. [To ymomganuio — 10 mo-
CJIETHUX CTPOK. SIBHO MOXXHO 3a7aTh HOMEP CTPOKH, OT KOTOPOH Te-
4araTh J0 KOHIIA.

2. Uto takoe OLE2 u «Drag and Drop»?

Bapmuanr 9

1. Pa3paboraTs KOMaHAHBIN (haiin, CO3MAIONINIA, KOMUPYIOUUN WK
YIAJSIOMIMN KaTajlor, yKa3aHHbId B KOMaHJIHOW CTpPOKE, B 3aBHCH-
MOCTHU OT BBIOpaHHOTO Kiroya /n , /¢, /d.

2. B kakux OC cemeiictBa Windows MOXXHO BBOIUTH OJUCKOBBIE KBO-
THI ¥ OCYIIECTBIIATH MOANEPKKY MaccuBa RAID 57
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Bapuanr 10

1. Paspabortare KomMaHIHBIA (paiin, KOMMPYIOMIUH NPOU3BOIBHOE
qucino (ailyioB, 3alaHHBIX apryMEHTaMH U3 TEKYIIEro Karajora B
karajior C:\Temp.

2. HazoBute ocHoBHBIE Xapakrepuctuku OC MS DOS.

Kontpoabnast paGora Ned

1. [lo3HakoMTech ¢ MaHeJbI0 ynpasjenusa Windows, n3y-
YyHTe BO3MOKHOCTHM H3MEHEHHsI OCHOBHBIX I1apaMeTpOB
Windows.

N3yunTh OCHOBHBIE KOMIIOHEHTHl MaHEIW  YIIpaBIICHUS
Windows (DkpaH, SI3bIk U peruoHaibHble cTaHnapThl, Cuctema, Ce-
TeBble MojKIoYeHus, CBoiicTBa manku, AaMuUHUCTpUpoBanue, Ila-
Henb 33Ja4 U MEHIO MycK, J{aTa u Bpems).

N3yuuTh BO3MOKHOCTH HCHOJIB30BAHHS CIIPABOYHONW CHCTEMBI
Windows.

W3zyuutb ocHOBHBIE Bo3MokHOCTH Internet Explorer u Outlook
Express.

HarmmmmuTe pedepar Ha TeMy HCTOIb30BaHne VIHTEpHET U dJIeK-
TPOHHOM IIOYTHI.

2. IIncbMeHHO OTBETHTH HA BONPOCHI COIVIACHO MOJIYy4YeHHO-
MY BapHaHTYy

Bapuanr 1

1. B kxakom romy mosiBuiachk 32-paspsagHas OC ot dupmer IBM?
Kak ona HaspiBaeTca? PacckaxuTe 0 € OCHOBHBIX BO3MOXHO-
CTSIX.

2. Kakwue atpu0OyThI daitnos cymectBytotr B OC UNIX?

3. Kakue OmoKku BXOAST B CTaHOApTHHIM cocTaB Mukposgpa OC
QNX?

BapuanT 2
1. Yro Takoe VDM-sapo u DMA B OC OS/2 Warp?
2. Yro nonumarot noa npoueccom B OC UNIX?
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3. Bmaromapst KakoW TEXHOJIOTHH CeTh KOMIBbIoTepoB ¢ QNX dak-
TUYECKU MOYKHO MPEJCTABIATh KaK OJUH BUPTYAIbHBIA Cymnep-
KOMITBIOTEP?

Bapuanr 3

1. Kak HasbiBaeTcs ctanaapTHas rpaduueckas odonouka B OC OS/2
Warp u KakoBbI €€ BO3MOXKHOCTHU?

2. PacckaxuTe O CTaHJApTHBIX TMOTOKaxX M CPEJICTBaX UX IepeHa-
npasienuss B OC UNIX. Uro noHUMAIOT O] TEPMHUHOM «(DUITBT-
pe»?

3. PacckaxwuTe o mpomecce Init B OC UNIX.

Bapuant 4

1. Kak naspiBaercst HoBas (aitnosas cucrema B OC OS/2 Warp 4.5
U B YeM e¢ NMpeuMyIiecTBa?

2. Kaxkue nenn nmenucsd npu cozganuun OC UNIX?

3. Kakue mexaHu3Mbl MexnpoueccHbix kommyHukanuii B OC UNIX
Bs1 3naeTe?

Bapuanr 5

1. TlepeuncnuTe U MOSICHUTE OCHOBHBIE MOHATUS cucTeMbl UNIX.

2. Kakwue cocTostHHS CymIecTBYIOT y mpoieccoB B OC UNIX?

3. B kakom roay Obuia cozmana OC QNX? KakoBbl ee OCHOBHBIC
BO3MO>KHOCTH?

Bapuanr 6

1. W3noxute ocHOBHbIE apxuTeKTypHble ocobeHHocTn OC UNIX.
2. Pacckaxure o cucreMHbIX Bei3oBax Fork u Exec.

3. KakoBa MakcuMaibHas mmmHa coodmennii B OC QNX?

BapuanTt 7

1. W3 gero coctout 06pa3 mamsita B OC UNIX?

2. Uro mpencrasnsier codoit OC Linux? Kakomy craHnapty oHa OT-
Beuaet? Ha xakoii mporueccop Oblila H3HAYaIBHO paccuuTaHa?

3. bmaromaps wemy OC QNX mpmoOperaeT KOH(PHUTYPAIMOHHYIO
HE3aBUCUMOCTH M HE 3aBUCHUT OT allapaTHOMN peann3aluu ceTu?
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BapuanT 8

1. Yto nmonumaror nox noustueM Shell?

2. Kakas ¢aiinoBas cucrema Obuia pa3paboTaHa CIEUUAIBHO JUIS
OC Linux?

3. Ckompko uckmoueHuit pesepupyer OC QNX mox cuctemHbie
HYXIbI?

BapuanTt 9

1. Yro nounnmarot nox rousitueM Kernel?

2. Kaxk HaszsiBaercs WWW-cepsep amst OC Linux?

3. Kakwue Meronap! aucnerdepu3aiiu cymectsyoT B OC QNX?

Bapuanr 10

1. Pacckaxure o pexxumax mepegHero M 3agHero miana. Kakue xo-
MaHIbl IO3BOJISIIOT YIIPABIATH MpOLIECCaMH Ha 3aHEeM IiaHe?

2. Kaknmu npeumymectsamu obiagaer OC QNX Omarogapst npuH-
LUIIaM TIOCTPOEHHSI MUKPOSIPA.

3. Pacckaxute 0 cHCTeMHO-00BeKTHON Momenn SOM, pa3paboraH-
HOH Gupmoii IBM.
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