XecTkun guck

o
— L
T me— o ]
— ; LY an,
R .




Hakonutenb Ha XECTKMX MarHUTHbIX AMCKaX, : . .
XKECTKWIA ANCK UM BUHYecTep, (aHrn. Hard Disk . -
Drive, aHrn. HDD ) — aHeproHesasucumoe, — ' :
nepesanncbiBaeMoe KoOMnbTepHoe : e | : i
3anomuHaroLiee yCTponucTBo. Asnsercs
OCHOBHbIM HaKOMUTENeM JaHHbIX MPaKTUYeCcKn
BO BCEX COBPEMEHHbIX KOMMbIOTEPAX.

B ocHoBe oyHKUMOHMPOBaHUSA BUHYECTEPaA
NEXUT NPUHLMM MarHUTHOM 3anncu/CYMTbIBaHUS
CUrHanoB Ha BpaLlaloLWUNCS OUCK, MOKPbITbIN
MarHMTO4yBCTBUTENbHLIM paboynm Cnoem -
XECTKue (aroMnHNEBbIE UMW CTEKISHHbIE)
NnSacTUHbI, MOKPbITbIE cnoem oeppoOMarHUTHOro
mMartepuana. Kaxgas ctopoHa amcka, nokpbitas
paboynm crioem, HasbiBaeTcsa paboyen
NOBEPXHOCTbLIO.

Mpw 3anucy undpoBbIe JaHHbIe NpeobpasyoTcs B
aHaroroBble 3MIeKTPUYECKNE CUrHarbl, co3aatoLLme
C MOMOLLIbIO TOMOBKW 3aMUCK YHaCTKN C PasnNyHON
HaMarHM4eHHOCTbIO, PACTONOXEHHbIE BAOMb
OKPY>KHOCTW M0 BCel paboyeit NoBepXHOCTU
BpaLLatoLLLerocs Ancka (Tak HasblBaeMble TPEeKM
UNN JIOPOXKKK). Pasamepbl y4acTKOB U paccTosiHME
MeXay COCeAHMMMN JOPOXKaMM onpeaensioT
NOBEPXHOCTHYIO NIOTHOCTb 3aNUCK JaHHbIX.

Mpn YTeHUN YYacTKN AucKa OBUXKYTCS Noj
MarHMTHOW rOfTOBKOW U NHAOYLMPYIOT B HEW N <
ANeKTprYecKne CurHarbl, KoTopble NpeobpasyoTcs BHewHul xecmkut Ouck
B LIM(PPOBbIE AaHHbIE.




YCTPOMCTBO XKECTKOro AncKa

TUNNYHBIN COBPEMEHHbLIVN HAKOMUTESTb Ha XECTKNX
AncKax coctTouT ua bnoka (nakera) OMUCKOB,
LWNMHOENbHOro ABUraTens NpMBoAa BpalleHns
AnckoB, Brioka rorloBoK 3anucu/yTeHuns,
npegycunuTensi-koMmyTaTtopa rosioBoK U
KOHTposnnepa (nedaTHom niaTbl C ANEKTPOHHbIMN
cxemMamu yrnpasreHus).

B HepaboyeM COCTOSAHUKN ronoBKa NPUXMMaeTCs
NMOBOAKOM K MOBEPXHOCTM AMCKa B cneumanbHOn
Hepabo4yen 30He, Ha3biBaeMOW 30HON NapKOBKW.
[MepBble Mogenu BMHYecTepoB TpeboBanu
BbIMOMHEHNS creumanbHON onepaumm NapKoBKM
FONI0BOK, MHNLMMPYEMOK NMPOrpamMMHbIM
obecneyeHnem.

B coBpemMeHHbIX BUHYECTepax onepauus BbiBoga
rOflIOBOK B 30HY MapKOBKM BbIMOSTHSAETCS
aBTOMAaTUYECKM MPU CHUXKEHUN CKOPOCTW BpaLLEHUS
ABuraternsi HMke HoMMHaNbLHOW Uy Npy NponagaHum
HanNpPsXKeHUs1 NUTaHUs, a BbIBO, rOfTIOBOK B pabo4yto
30HY paspeLuaeTcd TOMNbKO Mnocrie A0CTUXEHUSA
HOMMHaNbHOW CKOPOCTU BpaLleHUs ANCKOB. 3a30p
MeXAy rofioBKOM M MOBEPXHOCTLIO ANCKA B
COBPEMEHHbIX BUHYECTEPAX COCTABMSIET HECKOMbKO
COTbIX JONEN MUKPOMETPA.




[ONTOBKM XXeCTKOIro AuckKa

B 6onbLuoi cTeneHn MmakcumarnbHasi NNOTHOCTb 3anMCy 3aBUCUT OT KOHCTPYKLIMN 1 XapakTepPUCTUK
FONTOBOK 3anuncu/yteHns. PaHblue B BUHYeECTepPax UCNONb30BannCb MarHUTHbIE rOfIOBKKU, NpeacTaBnsaoLwme
CcO00M MUHUATIOPHbIE KaTYLLKN MHAYKTUBHOCTU, HAMOTaHHbIE HA MarHUTHLIN CepaeYHUK.

NMo3aHee cTanu UCNoNb30BaTb TOHKOMMEHOYHbIE MarHUTHbIE FOMOBKW, @ B COBPEMEHHbLIX BUHYECTEpax
MCMNOMb3YHTCH BbICOKOYYBCTBUTENbHbLIE MAarHUTOPE3UCTUBHbIE FONTOBKM YTEHMS (MPUHLMN UX paboTbl
OCHOBaH Ha 3adydeKTe aHN30TPONMUM HEKOTOPbLIX NMOMYNPOBOAHUKOBLIX MaTtepuanoB B MarHMTHOM rone),
KOHCTPYKTUBHO OObeAMHEHHbIE C TOHKOMMEHOYHbIMM rofloBkamu 3anuncu. fonoskn cobupatotcst B 6rok.

B coBpeMeHHbIX BUHYECTEPAX UCMOMb3YyeTCs CUcTeMa NO3NLMOHNPOBaHNS Brioka royIoBOK C MOBOPOTHOWM
NOABWKHOW KaTyLUKOW, MOMELLEHHOM B 3a30pe MOLLIHOIO NMOCTOSIHHOrO MarHuTa, kotopasi U SIBrsieTcs

UCMNOJIHUTESIbHbIM 3NIeMEeHTOM CUCTEMbI NO3NLNOHNPOBAHUA.




B ocHoBe aTOn cuctembl NexuT npegsapuTenbHasa (MponseBeeHHas Npy N3rotoBneHnn BUHYecTepa) 3anuch
cneumanbHbIX LMGPOBBIX NOCeAoBaTeENbHOCTEN, KOTOPbIE Ha3bIBAOTCS CEpBOMETKaMU, B creunarnbHO
OTBEAEHHbIE 719 3TOro Ha KaXxaon LOpPOoXKe cektopa. Bo Bpemsi paboTbl KOHTpONep BMHYECTEPA OPUEHTUPYETCA
Ha 9TKU CEPBOMETKMN, BblpabaTbiBas ynpaBnsoLne curHanbl, nogaBaemMble B MOABMXKHYHO KaTyLLUKY, U
NOBOpaYMBaET rofloBKy Takum obpa3om, 4ToObl OHa yCTaHOBMUIACh TOYHO Hag OOPOXKON, a 3aTeM yOepXUBaET ee
Ha 9TOW JOPOXKKE A0 MOCTYNSIEHNA KOMaHLbl O NepeBoe rofloBKM B HOBOE NosiokeHue. CMeLLeHne ronoBkm
onpeaenseTcs No pasHOCTU aMnNTyadbl CUTHANIOB CEPBOMETOK Npu nomMoLum nosuumnoHepa (head positioner).OT
TOro, HACKOMbKO ONepaTMBHO NMO3ULIMOHEP CNPaBSETCHA CO CBOMMU (DYHKLMSMU, B HEMASION CTENEHN 3aBUCUT
obuas ckopocTb paboTbl NpmBoga. BaxkHenLwumin napameTp - Bpemsi NO3nLMOHNPOBaHNSA FOfoBoK (seek time) - Bo
MHOIOM 3aBUCUT MMEHHO OT 3TOro MoAayna.losnumoHep CoCTouT U3 ANMHHBLIX TOHKUX HECYLLMX U YNPaBrsoLero
9NEKTPOMarHMTHOro NpueoAa. Takyto CMCTEMY Ha3biBaloT KOpombiciioM. OBMOTKY NpuBoAa OKpyXaeT cTaTop -
HenoABWXKHbIN MarHUT. Korga no obmMoTke NpoxoauT TOK - HEOOXOANMOWM BESNTMYUHBI U NOSISIPHOCTU - KOPOMbBICIIO
COBEpLUAET NOBOPOT B TY UMW UHYIO CTOPOHY. NogoBHoro poga ycTponcTBa Ha3bliBatoT MOBOPOTHLIMU - FONIOBKU B
HUX NepeMeLLaloTcsa No gyre OT LeHTpa Aucka K nepudepumn.

BcTpevaloTcs 1 nMHenHbIe NO3MLMOHEPDI, NO3BOSIAOLLNE NEepeMeLLaTb FOfoBKU He Mo ayre, a Nno paguycy aucka.
HecmoTpsi Ha HEKOTOpbIE NPEMMYLLIECTBA 3TOW KOHCTPYKLMU, N3-3a 60MNbLLIOM MHEPLNOHHOCTU, HU3KOM
YCTOMYNBOCTU K yaapam v BUbpaumsm NMHenHbIE NO3ULMOHEPLI HE NOSTYYUNN LUMPOKOro pacnpoCTpaHeHs.

[Ans yBenuyeHnda nNfioTHOCTM 3annucy 3a3op Mexay NoBepXHOCTbIO AMCKa M FONoBKOW HEOBXOANMO YMEHbLUNTL [0
MUHUMYMa. B coBpeMeHHbIX BUHYECTepax 3Ta 3afaya peLllaeTcs ¢ UCMNoSib30BaHMEM a3pOANHAMNYECKON
NOABEMHON CUSbl, CO34aBaeMOK NOTOKOM BO34yXa, KOTOPLIN YBreKaeT 3a cobown Bpaluatowascs paboyas
NOBEPXHOCTb Ancka. [Ans BO3HMKHOBEHUS NOABEMHON CUSbl paboYMM NOBEPXHOCTSM FONIOBOK NpuaatoT
crneunanbHyo opMy B BUAe Kpbina. [ns Toro 4tobbl ronoBka He «ynetanay ganeko oT NOBEPXHOCTU AMCKa, OHa
3aKkpennsaeTcs Ha NPYXUHSLLEM MOBOAKE.

[MockonbKy BenuynHa NogbEMHON CuIlbl ONpenenseTca nNiIoTHOCTbIO BO3AyxXa, KOTopasa 3aBUCUT OT aTMOCepHOro
AaBneHusl, To BUHYeCTePbl 0OLLEro NPMMEHEHUS UMEIOT OrpaHMYEeHns N0 MakCcMMaribHOW BbICOTE NogbemMa Hafg,
ypoBHeM Mops (npubnuantensHo go 2000...3000 m).B coBpeMeHHbIX HaKOMUTENSX CKOPOCTb BpaLLeHNs NakeTa
anckoB moxet gocturatb 15 000 06/MyH. OgHaKO BbICOKME CKOPOCTU BpaLLEHUs NopoXxaatoT npobnemel,
CBSI3aHHbIE C ero 6anaHCUpPoOBKOWN, TMPOCKONNYECKUM 3hEKTOM 1 a3pOANHAMMKOM ronoBoK. Bo Bpems paboThl
FOfTIOBKU HM B KOEM Crlydae He JOMMKHbl MeXaHUYeCKM cornpukacaTbCs ¢ paboymmmn NoBEPXHOCTAMU — CIlyYanHoe
KacaHue noBepXHOCTU MPaKTUYECKM BCerga npuBOAUT K MOFTHOMY MU YaCTUYHOMY MOBPEXOEHUIO
COOTBETCTBYHOLLEN JOPOXKM paboyert MOBEPXHOCTM N O4EHb YacTO K 0OpbIBY CaMOW FONOBKMW.



fepmoOnok

[MakeT guckoB ¢ auratesniemM 1 6ok rofioBoOK pa3MeLLaroTca B creunanbHOM repMeTUMYHOM MeTasninyeckom
KOopnyce CO CbeMHOW KPbILLKOW, KOTOPbIN Ha3blBaeTCA repMoBnoKoM Unn kamepon. Ee BHyTpeHHUN 06beM He
N30SIMPOBAH OT BHELLHEN cpeabl — 06s13aTenbHO NpeaycmMaTpmBaeTCca BO3MOXHOCTb NepeToka Bo3ayxa
CHapy>Xu B kKamepy 1 HaobopoT. ATO HeoBXxoaMMO ANS BblpaBHUBAHUSA AaBNEHUs BHYTPY KaMepbl C BHELLHUM
AaBrneHnem ons npeaoTepalleHns gedopmaumin Kopnyca.

[ocTuraeTcst 3To C NOMOLLbIO TaK Ha3blBaemMoro 6apoMeTpuyeckoro punerpa, pasmeL,aemMoro BHyTpu
Kamepbl. PunbTP CNOCOBEH 3a4epKMBaTh YacTULbl, pa3Mep KOTOPbIX NpeBbILaeT BeNnynHy paboyero 3asopa
MeXAay rofloBKOM M NOBEPXHOCTBIO AMCKA. Tak YTO Nof repMeTUYHOCTBLIO Kamepbl NoApa3yMeBaeTCH TOSMbKO
HEBO3MOXXHOCTb NPOHMKHOBEHWUSI BHYTPb NMOCTOPOHHMX YacTul,, CNOCOBHbIX Npy nonagaHun B pabovnin 3asop
noBpeanTb paboyyto NOBEPXHOCTb U FOMOBKY.

Kpome Toro, B kKamepe BuHYecTepa oba3aTensHO pasmeLllaeTcs unbTp peunprynaumm, npeaHasHadeHHbI
A58 ynasnnBaHUs YacTul, KOTOpble MOryT BO3HMKaTb BHYTPW CaMOM KaMepbl, HarnpuMep 3a CYET OCbiNaHns
NOBEPXHOCTM OUCKOB NPU «B3neTax» 1 «nocagkax» rofloBoK B 30HE MAapPKOBKWU, UMW MPOHUKaTb BHYTPb KaMepbl
yepes bapomeTpudecknn punetp. MecTo pacnonoxeHnsa punesTpa peunpkynaumm BolbupaeTcsa ¢ y4eTom
ABWXEHNS BO3OYLLUHOMO NOTOKa M BO3MOXHbIX TPAEKTOPUIA OBMXKEHMUS YacTuL, Takum obpasom, 4ToObbl
obecneunTb MakCMMarbHYK CTEMEHb OYMCTKU BO3YLIHOIO NOTOKA BHYTPU KaMepbl.

Tak kak nonagaHne NOCTOPOHHUX YacTuL, BHYTPb KaMepbl abConoTHO HEeAONYCTUMO, cbopka BUHYECTEPOB
NPOU3BOANTCS TOSMBbKO B CrieumnanbHbIX «4UCTbIX MOMELLEHUAX», 000pYyLOBaHHbBIX AOPOroCTOALLMMU
PUNBTPOBEHTUNALMOHHLIMW YCTAaHOBKaMM TOHKOW OYMCTKM BO3ayXa — B Kybndeckom doyTe Bo3ayxa MOXET
6bITb He 6onee 100 yacTuy (NbINMHOK) pasmepom bonee 0,5 MKM.
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AnekTpoHunka HDD

YacTb aNeKTPOHUKN NpMBOAA HaxoauTca B Brioke MexaHukn. CurHan, CHAMaeMbl C MarHUTHbIX FrOST0BOK
OYeHb cnabbln, U ecrnv NPOBOAHMKM ByayT CAULLKOM ANVHHBIMU, OH ByOeT cepbe3HO UCKaXKeH. MNMpoYnTaHHbIN
curHan HeoBxoauMo cpasy Xe YCUnuTb - Torga npobnema TpaHCNopTUPOBKN UCHE3HET. C 3aTon (DYHKLUMEN
yCrMeLwHO crnpaBnaeTcs npeaycunnTenb, PacnosioXXeHHbIn B repmMobnoke.

OT npegycunuTens K no3nuMoHepy NAET NEHTOUHbIN Kabenb nnm Habop 0BbIYHBLIX OQHOXWUITBHbLIX NPOBOAOB, a
OHM OOBOJSIBHO YacTo PBYTCA. YCTpaHeHne nogobHoOM HENCNPABHOCTHN, YBbl, 0BXOANTCS B KOMEEUKY.
OcTanbHaga anekTpoHMKa BUHYEeCTepa MeHee ysa3BMMa U HaXOAUTCS Ha OTAEeSNbHOM NnaTe 3a npegenamm
repmobnoka. o cBoen CTpyKTypor OHa OYEHb HAaNOMUWHAET... OTAENbHbIN KOMNbloTep! [lencTBuTensLHO, cpeamn
OCHOBHbIX KOMMOHEHT 3Ha4yaTc4: LeHTpanbHbii npoueccop, O3Y (bydep ancka), MNM3Y ¢ nporpammon
ynpaBrieHnsa (MHorga YacTb ee 3annchbiBatoT B Crly»kebHyto obnacte camoro gucka), a Takke DSP (Digital
Signal Processor), cnyxawumn ans obpaboTkm c4MTaHHbIX CUrHanoB 1 NOAroTOBKN 3anucbiBaeMblX.

Ha neyaTHbIX nnatax MHOIMMX XXECTKUX ANCKOB BCTPEYAETCS TEXHOMOMMYECKU NHTEPEENCHBIN pasbeM, C
MOMOLLIbIO KOTOPOro MX MOAKIIYAlOT K TecToBoMY obopyaosaHuto. B IN3Y Haxooutcsa cneumanbHas
nporpammMa, No3BosisoLLas BECTU Anaror, nepeHasHadyatb gedeKkTHble y4acTKn, NPOM3BOANTL TY XKe
NepPBUYHYIO pasMeTKy 1 Np. B coBpeMeHHbIX Moaensax, N3rotaBnmBaeMblX B pamMmkax nporpammel Energy Star,
06s3aTenbHO eCcTb YCTPONCTBO A1 OTKITHOYEHNSA BUHYECTepa npu OTcyTCTBI/IM 3anpocos K HEMY U Apyrux
dOYHKLUMIN aHEprocbepexeHns. :

l WYCEANDK




CTpykTypa gaHHbix B HDD

XpaHeHue AaHHbIX

KecTkui guck, Kak n Bcskoe apyroe 6rnovHoe yCTpomMCTBO, XpaHUT MHoOpMauuno onKkCcMpoBaHHbLIMA
nopumnsiMKU, KOTOpble Ha3biBaTCA BriokaMn. Bnok ABNSeTca HanMeHbLIEN NOPLNEN OaHHbIX, UMEOLLEN
YHUKanbHbIN agpec Ha XXeCTKOM ancke. [1na Toro 4Tobbl NpoYeCTb UK 3anucaTb HYXKHYI0 MHopMaumio B
HYy>XHO€ MeCTo, HeobxoaMmMo NpeacTaBuTb agpec bnoka B kKa4ecTBe NapamMmeTpa KoMaHabl, BblaBaeMown
KOHTPOMNEpPY XeCTkoro Ancka. Pasmep 6rnoka y>xe JOBOSbHO C AaBHUX NOP SBASIETCA CTaH4APTHLIM ANs BCEX
YKECTKMUX OUCKOB - 512 6anT.

K coxaneHuto, 4OCTaTOMHO YaCTo NPOMUCXOOMT NyTaHuLa Mexay TakuMm NOHATUSAMM Kak "cekTop", "knactep” u
"Bnok". ®akTuyeckn, mexay "ériokomM" n "cektopom" pasHuubl HeT. [NMpaBga, 0gHO NOHATUE NorMyeckoe, a
BTOpOe Tonoriornyeckoe. "Knactep" - 9T0 HECKOSbKO CEKTOPOB, paccMaTpmMBaeMblX onepaLMoOHHON CUCTEMOWN
Kak ogHo uernoe. lNepexoq K Knactepam npounsoLlesnt noTomy, Yto pasmep Tabnuubl FAT 6bin orpaHuyeH, a
pasmMmep aucka yesenuymeancs. B cnyyae FAT16 gna gucka obbemom 512 M6 knactep 6yget coctaBnatb 8
K6, 0o 116 -16 Kb, no 26 - 32 Kb n Tak ganee.

[ns Toro 4tobbl 0OgHO3HAYHO agpecoBaTb 6NOK AaHHbIX, HEOBX0OMMO YyKa3aTb BCe Tpu Yncna (Homep
LUUnnHApPAa, HOMEpP CekTopa Ha AOPOXKe, HOMEpP rofioBkM). Takon cnocob agpecaumn gucka 6bis LWMPOKO
pacnpocTpaHeH 1 nony4unn snocnenctemm obosHavyeHne abbpesumatypon CHS (cylinder, head, sector).
meHHO aToT cnocob 6bin nepBoHavanbHO peanu3oBaH B BIOS, noaTtoMmy BnocneacTBUmn BO3HUKIN
orpaHuYeHusi, cBA3aHHble ¢ HMM. [leno B ToM, YyTo BIOS onpegenun paspsaHyto CeTKy agpecoB Ha 63
cekTopa, 1024 uunuHgpa n 255 ronosok. OgHaKo pasBUTME XKECTKUX ANCKOB B TO BPEMSA OrpaHNYMnoCh
MCNOb30BaHNEM NULLIb 16 rofIoBOK B CBA3M CO CNOXHOCTLIO n3rotoBnenus. OTcioga NnosiBUNOCb NepBoe
orpaHu4YeHne Ha MakcMmarnbHO JOMYCTUMYIO ASs agpecaunmnm eMKOCTb XKECTKOro AuckKa:

1024*16*63*512 = 504Mb.

Co BpemMeHewMm, npousBoauTenu ctanu genatb HDD 6onbwero pasmepa. CoOOTBETCTBEHHO YMCMO LINANHAPOB
Ha HMX npeBbicuno 1024, MakcumanbHO JOMYCTUMOE YNCIO UMNMHAPOB (C TOYKM 3peHuns cTapbix BIOS).
OpHako, agpecyemasi YacTb Aucka npogoskana paBHaTbca 504 MbanTtam, npu ycnoeum, 4To obpalleHune K
Ancky Bernock cpegcteamu BIOS. 310 orpaHmnyeHne co BpeMeHEM ObIfio CHATO BBEAEHNEM TaK Ha3blBAEMOIO
MexaHn3amMa TpaHCnsuumM aapecos.



[Mpobnembl, BO3HUKLLIME C orpaHnyeHHOCTb0 BIOS no Yactu domsmnyeckon reomeTpmum ANCKOB, NPUBENU B
KOHL|e KOHLIOB K NOSIBNEHNIO HOBOrO crnocoba agpecaunn 6nokoB Ha gncke. ATOT cnocob A0BOMBHO MPOCT.
Brnokn Ha ancke onucbiBaOTCA OAHUM NApaMeTpPoM - NIMHENHBbIM agpecom brnoka. Agpecaums gmcka NMMHENHO
nonyyuna abbpesunatypy LBA (logical block addressing). JInHenHbIn agpec 6rioka 04HO3HAYHO CBA3aH C ero
CHS agpecowm:

Iba = (cyl"HEADS + head)*SECTORS + (sector-1);

BBeneHue nogaepKku NMHENHOW agpecauunmn B KOHTPOSNEPDI XKECTKNX ANCKOB Aano BO3MOXHOCTb BIOS'am
3aHATbCA TpaHcndauven agpecoB. CyTb 3TOro0 MeToAa COCTOUT B TOM, YTO €Cn B NPUBEAEHHOM Bbille
dopmyne ysennuntb napametp HEADS, To notpebyetcsa MeHbLue LMNNMHAPOB, YTOOLI agpecoBaTb TO Xe
camoe KonmyectBo 6rnokoB aucka. Ho 3ato notpebyetca 6onblie ronosBok. OgHako rofioBOK-TO Kak pas
ncnonb3oBanock Bcero 16 na 255. MNoatomy BIOS'bl cTann nepeBoanTb NM30bITOYHbIE LMAMHAPLI B FOSTOBKM,
YMEHbLUAA YNCIO0 OOHUX N YBENMYMBAS YMCHO OPYrMX. OTO NO3BOMANIIO UM UCMONb30BaTh PaspagHYyH CEeTKY
rofoBOK LIeNMKOM. OTO OTOABUHYIIO rpaHuuy agpecyemoro BIOS'om anckosoro npoctpaHctea o 8Gb.

Takxke 6bin paspabortaH pexum Large Mode. 3T10T pexum paboTbl NpegHasHaveH anst paboTbl KeCTKUX
anckos ob6bemom go 1 6. B Large Mode KonnyecTBo Norn4yecknx rorioBoK yBenmumeaeTcs go 32, a
KONMUYECTBO JIOrMYECKNX LMNUHAPOB yMeHbLuaeTcs Basoe. Npu atom obpalleHns K normdeckum ronoskam 0..F
TPaHCNMPYIOTCA B YETHbIE hm3nyeckne umnuHapsbl, a obpaiueHna k ronoskam 10..1F - B HeYeTHbIE.
BuHuecTtep, pasmedeHHbIn B pexume LBA, HecoBmecTum ¢ pexxumom Large, n Haobopor.

[anbHenwee yBennyeHne agpecyemMblx 00beMOB ANCKa C UCMOMb30BaHMEM NpeXxHuX cepaucos BIOS ctano
NPUHLMNNANBHO HEBO3MOXHbIM. [JeNCTBUTENBLHO, BCE NapaMeTpbl 3a4eUCTBOBaHbI N0 MakCUMasibHOM
"nnanke" (63 cektopa, 1024 umnnugpa n 255 ronosok). Torga Obin paspaboTaH HOBLIN PaCLLUMPEHHbIN
nHTepdenc BIOS, yunTbiBaloLwmnin BO3MOXHOCTb 0O4eHb BonbLUnX agpecoB 6nokoB. OgHaKo 3TOT UHTepdenc
y>X€ He COBMECTUM C NPEXHUM, BCIIEACTBME YEro cTapble onepaunoHHble cucTeMsbl, Takme kak DOS, koTopble
Nnonb3yTCca cTapbiMn HTepencamm BIOS, He cmornn n He cMoryT nepectynuTb rpaHuubl B 8GB.
[MpakTnyeckn Bce COBPEMEHHbIE CUCTEMBI YXKe He nosbaytTcs BIOS'om, a ncnosnb3yoT coObCTBEHHbIE
ApanBepa anga paboTbl ¢ Anckamu. [NloaTomy gaHHOE orpaHMYeHEe Ha HUX He pacnpocTpaHsieTcs. Ho cnegyet
NOHUMATb, YTO MNPEXAE YEM CUCTEMA CMOXET UCMNOSb30BaTb COBCTBEHHLIN ApaniBep, OHA LOMMKHA Kak
MUHUMYM €ro 3arpyautb. [103TOMy Ha aTane HavasnibHOM 3arpys3ku ntobas cuctema BblHYXXAeHa Nonb30BaTbCA
BIOS'om. 3TO 1 BbI3bIBAET OrpaHNYEHNS Ha pa3MeLLEHME MHOMMX cuctem 3a npeaenamu 8GB, oHU He MmoryT
OTTyAa 3arpyXartbCs, HO MOryT YuTaTb U nNMcaTb MHopMauuto (Hanpumep, DOS koTopbIn paboTaeT ¢ ANCKOM
yepes BIOS).



Paspensbl

[ns opraHn3auum cuctemMm OUCKOBOE afpecHoe NPOCTPaHCTBO BNOKOB pasaenserTcs Ha YacTu, Ha3blBaeMble
pasgenamu (partitions). Pasgens! NOfHOCTbI0 NO40OHbI LefioMy AUCKY B TOM, YTO OHM COCTOSAT U3 CMEXHbIX
briokoB. briarogaps Takom opraHuMsauum 4ns onucaHnsa pasgena 4ocTaToMHO yKa3aHUa Havarna pasgena n ero
ANVHbI B Briokax. XKecTknini AUCK MOXET CoAepKaTb YEThIpe NEPBUYHbIX pasaena.

Bo Bpems 3arpy3ku komnbtoTepa, BIOS 3arpyxaeT nepBbii CEKTOP FONIOBHOIO pasaesia (3arpy304HbI CEKTOP) NO
agpecy 0000h:7C0O0h u nepenaet emy ynpaeneHue. B Hayane aToro cekropa pacnosioXXeH 3arpy34ymk
(3arpy304HbIN KOAL), KOTOPbIN NPOYUTLIBAET Tabnuuy pa3fenos 1 onpegenseT 3arpyXaeMbin pasgen (akTUBHbIN).
A fanblue Bce NOBTOPHAETCA. To €CTb OH 3arpy)kaeT 3arpy3o4Hblili CEKTOP 9TOr0 pasfena Ha 3ToT XXe agpec U
CHOBa nepegaet eMy ynpasrieHue.

Pasgenbl BnsoTCA KOHTENHEPaMU BCEMO CBOEMO COAEPKMMOT0. ATUM COOEPXKUMbIM SABISIETCS, Kak NpaBuno,
doannosas cuctema. og bannoBom CUCTEMON C TOUKU 3PEHUS OMUCKA NOHMMAETCS CUCTEMA pa3MeTKu 6nokoB
Anga xpaHeHust bannos. [ocne Toro, Kak Ha pasgene co3gaHa (hannosas cMctemMa U B HeW pasmMelleHbl hansbl
onepaumMoHHON CUCTEMbI, pa3den MOXET CTaTb 3arpy>kaembiM. 3arpyxaemMmbli pasgen UMeeT B CBOEM NEPBOM
Brioke HeboMbLUYIO MporpaMmmy, KOTopas NPOU3BOAUT 3arpy3Ky onepaumoHHOM cucteMbl. OgHaKo 4SS 3arpy3ku
onpeneneHHon CUCTEMbI HY>KHO SIBHO 3arnyCTUTb ee 3arpy304Hyo nporpammy n3 nepsoro 6rnoka. Pasgensi ¢
dannoBbIMK CUCTEMaMM HE AOSMKHbI NepecekaTbCs. OTO CBA3AHO C TEM, YTO ABe pa3Hble danfoBble CUCTEMDI
NMEIOT Kaxxgasi CBoe NnpeacTaBrieHne O pasMeLLeHnn bannos, HO Korga 3To pasMeLLeHne NpuxoauTcs Ha OgHo U
TO Xe oM3n4eckoe MeCTo Ha aucke, mexay hannoBbiMyM CUCTEMAMN BO3HUKAET KOHMIUKT. DTOT KOHMINKT
BO3HMKAET HE Cpasy, a NuLLUb MO Mepe Toro, Kak dansbl HAYMHAT pa3meLlaTbCa B TOM MecTe Aucka, roe
pasgernbl nepecekatotcd. [oaTomy cnegyetr BHUMATENbHO OTHOCUTLCA K pasferneHnio Ancka Ha pasaernol.

Camo no cebe nepeceveHne pasgenos He onacHo. OnNacHO MMEHHO pa3MeLLEHNE HECKOSTbKMX (DannoBbIX CUCTEM
Ha nepecekarwmnxcs pasgenax. Pasametka gncka Ha pasgens! ele He 03HavYaeT co3gaHnsa (pannoBbiX CUCTEM.
OpHako, yxxe cama norbiTka co3gaHus NycTon hamnnoBomn cuctemMbl (TO eCTb oopMaTMpoBaHUE), Ha OOHOM U3
nepecekaLnXca pasnenoB MOXET NPMBECTU K BO3HUKHOBEHUIO OLLMBOK B hannnoBon cMCTeMe ApYroro pasgena.
Bce ckaszaHHOe OTHOCUTCS B O4MHAKOBOMW CTEMNEHN KO BCEM OnepaLMOHHbIM CUCTEMAM, a HE TONbKO CamMbiM
NONYNSAPHbIM.

Idunck pasbuBaeTcs Ha pasgensl NporpaMMHbIM NyTeM. To eCTb, Bbl MOXeTe co3aaTb NPON3BOSIbHYIO
KOHdourypaumio pasgenos. MHdopmaums o pasbrueHnn gnucka XpaHUTCa B CaMoM NepBoM BIIOKe KeCTKOro Ancka,
Ha3blBaeMbIM rmaBHou 3arpy3oyvHon 3anucbio (Master Boot Record (MBR)).
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MBR sBrsieTca 0CHOBHbIM CPeACTBOM 3arpy3ku C XXeCTKOro ancka, nogaepxmsaemoim BIOS. [Ina HarnagHOCTU
npeacTaBuUM CoAepXnmMoe 3arpy3odHon obnactn B BUL4E CXEMb.

Bce 10 uto HaxoauTca no cmeweHunto 01BEh-01FDh HasbiBaeTca Tabnuuen pasgenos. Bl BMAUTE, YTO B HEN
yeTblpe pasgena. TornbKO OOVH N3 YETbIPEX PasdenoB MMEET NpaBo ObiTb NOMEYEHHbIM Kak aKTUBHbIW, YTO ByaeT
O3HayaTb, YTO NporpamMma 3arpy3ku JoSHKHa 3arpy3vTb B MaMsTb NEPBbIA CEKTOP UMEHHO 3TOro pasgena u
nepenartb Tyaa ynpasnenue. [NocnegHue asa banta MBR gormkHbl cogepxatb uncno 0xAASS. Mo Hanuuuo aton
curHaTypbl BIOS npoBepseT, 4Tto nepsbin Or10K BbIN 3arpyxeH ycnelwwHo. CurHatypa aTta BblbpaHa He CriyyYanHo.
Ee ycnelwHas npoBepka No3BOMNSAET YyCTAaHOBUTbL, YTO BCE JIMHUU AAHHbLIX MOTYT rnepefasaTb U HYNU, N eOUHNLbI.
[Mporpamma 3arpy3km npocMatpmBaeT Tabnuuy pasgernos, BbIbUpaeT n3 HUX akTUBHbIN, 3arpy>kaeT nepsbln 610K
3TOro paszgena v nepegaet Tyaa ynpasrieHue.

Tab6.xaza pazaenoB




[laBaliTe NOCMOTPUM KaK yCTPOEH AeCKpUnTop pasaena:.

CmerneHiie OrmicaHize
0000h MapKep HadalbHOH 3arpysKu

0001k TONOEKA * 0001h-0003h Hauaro
0002h CEKTOP H LHIHHAP pasaena

0003h UHIHHAP **0005h-0007h KOHeL]

asfgena
0004h CHCTEMHOE ONHCAHHE pasA

0005h TONIOBKA

0006h CEKTOP H LHIHHAP

0007h LUUITHHIP
0008h-000Bh CMEIEHHE CEKTOPOE

000Ch-000Fh xonH4YECTEO CEKTOPOE E pasgele

C TO4YKM 3peHuns pas3nenoB aucka Hanbonee nonynsapHoM Ao HegaBHero BpemeHu obina un octaetca MS-DOS. OHna
3abvpaeT B CBOE Monb30BaHMe ABa 13 YeTbipex pasgenos: Primary DOS partition, Extended DOS partition.
[MepBbin U3 HKX, (primary) aTo 06bl4HbIN 4ocoBbLIN Anck C:. BTopon - 3To KOHTeNHep norndecknx gucko. OHKU Bce
Haxo4ATCA TaMm B BUAE LIENOYKM Noapasnernos, KoTopble Tak n umenytotcs: D:, E:, ... Jlormyeckune gnckm moryt
MMETb U NHOPOAHbIE PannoBble CUCTEMBI, OTSIMYHbIE OT chansioson cuctemsl DOS. OgHako, kak npasuno,
MHOPOAHOCTb (panoBon CUCTEMbI CBA3aHa MPUCYTCTBMEM €LLe O4HOM OnepaLnoHHON CUCTEMBI, KOTOPYHO,
BOOGLLIe roBops, cnefosano 66l NOMeCTUTb B CBOW COBCTBEHHbIN pa3gen (He extended DOS), HO ons Takux
Lilenen 4yacto OKasblBaeTCs CNULLKOM MareHbkon Tabnvua pasgenos.

OTmeTuM elle 0AHO BaxXHoe 06CcToAaATenbCTBO. Koraa Ha YMCThIN XKeCcTKuin Auck yctaHasnmeaetcs DOS, 1o npu
3arpys3ke HET HMKaKMX anbTepHaTMB B Bbibope onepaumoHHbIX cuctem. Noatomy 3arpysymk BbIrnaguT Becbma
NPUMUTUBHO, EMY HE HaJO CnpaluvBaTh Y Nosib30BaTesIs, Kakyto CUCTEMY TOT XOYeT 3arpy3nTb. C xxenaHvem

MMETb Cpa3y HECKOSbKO CUCTEM BO3HUKAET HEOOXOAMMOCTb 3aBOAUTL NPOrpaMmy, NO3BONSAOLLYIO BbIOMpaTh
CMUCTEMY OIS 3arpy3Ku.



MapameTpbl HDD

OuameTtp auckoB (disk diameter)

napamMeTp AO0BOMbHO CBOBOAHLIN OT Kakux-nmbo ctaHaapToB, OrpaHNYnMBaeMbIn b opM-hakTopamm
KOpNycoB CUCTEMHbIX BriokoB. Hanbonee pacnpocTtpaHeHbl HAKONUTENW C AnaMeTpoM AmckoB 2.2, 2.3, 3.14 u
5.25 gonmoB. [JnameTp ANUCKOB onpeaensieT NNoTHOCTb 3anuMcu Ha QMM MarHUTHOMO NMoKpbITUsA. Hakonntenu
Bonbluero agnameTpa cogepkat 6onbLlee YMCIIO JOPOXKEK, U B HUX, KakK MpaBuUio UCnonbayTcs bonee
NPOCTblE TEXHOMNOIMMN U3roTOBNEHNSA HOCUTENEN, NpeaHa3HaYeHHbIX A1 MeHbLUEN NNOTHOCTK 3anucu. OHn,
Kak npaBuno, MearneHHee CBOMX MEHbLUNX COBpaTbEB U UMEKOT MEHbLLEE YMCIIO OUCKOB, HO Bonee HageXHbl.
HakonuTtenu ¢ MeHbWnM guamMeTpom BonbLlunx 06beMOB NMEKT Boree BbICOKOTEXHOMNOMMYHbLIE MOBEPXHOCTU
N BbICOKME NJIOTHOCTU 3anucu nHpopmMmaumm, a Takke, Kak npasuno, 1 6onbLlee Yucrno OUCKOB.

Yucno noBepxHocTten (sides number)

onpeaensieT KonM4yecTBo U3NYECKMX ANCKOB HAHN3aHHbIX Ha WNNHAENb. BbinyckatoTca HakonuTenu ¢
yncnom nosepxHocten ot 1 ao 8 n bonee. OgHako, Hanbonee pacnpoCTpaHeHbl YCTPOUCTBA C YNCIIOM
NOBEPXHOCTEN OT 2 A0 5. [NpMHUMNManbHO, YMCIIO NOBEPXHOCTEN NPAMO onpeaenset puamnyecknm obbem
HaKonuUTens 1 cKopocTb 06paboTkn onepauun Ha 0gHOM LUNMHAPE.

Yucno umnuugpos (cylinders number)

onpeaensieT CKONbKo AOPOXeEK (TpeKkoB) ByaeT pacnonaratbCa Ha OAHOM NOBEPXHOCTU. B HacTosiwee Bpems
BCE HakonuTenu eMkocTbio 6onee 1 Mvrabanta numetrot uncno yunuHapos 6onee 1024, Bcneacteme Yero, Ans
pacnpoctpaHeHHbIX OC NpUMEHSTCA YHUMPULMPOBAHHLIE PEXMMbI OCTYNa C Nepec4yeToM 1 amynaumen n
BUpTyanusaunen Yncna ronosok, unnmHapos n cektopoB (LBA v Large).

Yucno cektopoB (sectors count)

OLLEee YMCIIO CEKTOPOB Ha BCEX OOPOXKKaX BCEX NMOBEPXHOCTEN HakonuTens. OnpeaensieT onanyeckum
Hed)opMaTMPOBaAHHLIN OOBLEM YCTPOMUCTBA.



Yucno cektopoB Ha gopoxke (sectors per track)

obLLiee YNCNO CEKTOPOB Ha O4HOW OOPOXKE. YacTo, ANs COBPEMEHHbIX HAKONUTENEW nokasaTenb YCIOBHbIN,
T.K. OHU MMEIOT HEPABHOE YMCI10 CEKTOPOB Ha BHELLUHNX N BHYTPEHHUX OOPOXKKAX, CKPbITOE OT CUCTEMbI U
nonb3oBaTens MHTepdencom yCcTpomcTBa.

YactoTa BpaweHus wnuHaens (rotational speed unu spindle speed)

onpenensieT, CKOMNbKO BpeMeHM ByAeT 3aTpadyeHo Ha nocrnenoBaTenbHOe CYUTbIBAHNE OAHOM JOPOXKN UM
uMnuHapa. Yacrora BpalleHusa nsamepsietca B o6opoTtax B MUHYTY (rpm). [ns ANCKOB eMKOCTbIO A0 1

rmrabanTta oHa obbl4HO paBHa 5,400 ob6opoToB B MUHYTY, a Yy 6oriee BmecTuTenbHblx gocturaet 7,200, 10000
rom u 6onee.

Bpemsa nepexoga ot ogHOM AOPOXKKK K apyroun (track-to-track seek time)

00bI4HO cocTaBnseT ot 3.5 40 5 MUNNUCEKYHL, a Y caMblX BbICTPbIX Mogernen MoxeT ObiTb oT 0.6 JO 1
MUMANUCEKYHAbI. OTOT NokasaTenb SABMSETCS OAHUM U3 onpeaensowmnx bbICTpogencTBue HaKONUTENS, T.K.
MMEHHO NepPEXo C AOPOXKKM Ha AOPOXKKY ABMASETCHA CaMbiM ONUTENbHBIM NPOLLECCOM B CEpUM NPOLLECCOB
NPOW3BOSIbHOIO YTEHUSA/3anNMCKN Ha OUCKOBOM YCTpOMCTBE. NokasaTtenb MCnonb3yeTcsa AN YCIOBHON OLEHKM
NPON3BOANTENBHOCTU NPU CPAaBHEHUM HAKONUTENEN pasHbIX MOAENEN U NPOM3BOAMUTENEN.

Bpems ycnokoeHus ronoBok (head latency time)

BpeMsi, NPOXOAsILLEE C MOMEHTA OKOHYaHMS NO3MLMOHNPOBAHUSA FONTIOBOK Ha TpebyeMyto JOPOXKKY A0
MOMEHTa Havana onepauun YTeHus/3anncu. ABnaeTcs BHYTPEHHUM TEXHUYECKUM NokasaTenem, BXoasiLLMM B
nokasarenb - BpeEMsi Nepexoaa C AOPOXKKM Ha JOPOXKKY.

Bpemsa yctaHOBKM nnmn Bpemsi noucka (seek time)

BpeM4A, 3aTpadynBaemMoe yCTpOVICTBOM Ha rnepemMeLleHmne roroBokK YTeHus/3anncu K HY>KHOMY UnnnHapy m3
NMPON3BOJIbHOIO MOJIOXKEHUSA.



CpeaHee BpemMs yCTaHOBKU Unu nouncka (average seek time)

yCpeAHeHHbIN pesynbraTt 60sbLOoro Ymucna onepaunin No3MLNOHNPOBaHUS Ha pasHble LUINHAPbLI, 4YacTo
Ha3bIBaAKOT CPEAHUM BPpEMEHEM NO3NLMOHMPOBaHUA. CpeaHee BpeMsi Moncka MMeeT TeHAeHUMIO
YMEHbLIATLCA C YBENMMYEHNEM EMKOCTU HAKOMUTESS, T.K NOBLILLAETCS MNNOTHOCTb 3anucu N yBeNnn4MBaeTCs
4Yuncro nosepxHocten. CpeaHee BpeMA nomcka ABMSIETCA OOQHUM M3 BaXXHEULLMX NoKa3aTenemn oLeHKN
NPOM3BOAUTENBLHOCTM HAKOMUTESNEN, NCMONb3YEMbIX MPU UX CPABHEHUN.

Bpems oxugaHusa (latency)

Bpemsi, HeobxoanmMoe A5isi NPoxXoAda HY)XXKHOIO CeKTopa K rofioBke, yCpeaHEeHHbIV NokasaTterb — cpegHee BpeMs
oXmngaHua (average latency), nonyvyaemoe Kak cpegHee OT MHOFOYMCIIEHHbIX TECTOBbLIX NPoxonos. [locne
YCMOKOEHUS roSfIOBOK Ha TpeObyeMOoM LUUnMHAPE KOHTPOMep ULWET HYXHbIN cekTop. [MNpu aTom,
nocnefoBaTeribHO CHUTBLIBAKOTCA afpeCHble NOEHTUIUKATOPbI KaXXa0ro NPpoOXoasLLero noj rofiloBKOM cektopa
Ha gopoxke. B ngeanbHOM, C TOYKM 3peHNA NPOU3BOAUTENLHOCTU Cllydae, NoL rofioBKOW Cpa3y OKaXeTcs
HY>XHbIW CEKTOP, B MSIOXOM - OKaXXETCH, YTO 3TOT CEKTOP TOSbKO YTO "npowlen” nos ronoBkou, N, O OKOHYaHUS
npouecca YCnoKoeHns Heobxoanmo ByaeT xaaTb NONHbIN 0B0POT ANCKA ASS 3aBepLUeHUs onepaumm
YTeHus/3anncu.

Bpemsa poctyna (access time)

CyMMapHOe BpeMsi, 3aTpayMBaeMoe Ha YCTaHOBKY FONIOBOK M oxuaaHue cektopa. Mpuyem, Hanbonee Aonrum
AABNSETCHA MPOMEXYTOK BPEMEHU YCTaHOBKM FOMOBOK..

CpenHee BpemMs foctyna K AaHHbIM (average access time)

BPEMSl, NPOXOAsLLEE C MOMEHTA MOMyYEHNs 3anpoca Ha onepawmio YTeHMs/3anmMcun oT KoOHTposnepa 4o
o13MYECKOro OCyLLECTBIEHNSA onepaLmn - pesyrnbraT CIIOXEHNA CpeaHero Bpems noucka n cpegHero
BpemeHu oxngaHus. CpegHee Bpems 4OCTyNa 3aBUCUT OT TOrO, Kak OpraHM30BaHO XpaHEHWe AaHHbIX U
HACKOJSTbKO ObICTPO MO3NLMOHMPYIOTCS FONOBKN YTEHNA 3anncu Ha Tpebyemyto gopoxky. CpeaHee BpeMs
A0CTyna — ycpeaHeHHbI nokasaTtesib OT MHOrOYUCIEHHbIX TECTOBbLIX MPOX0A0B, U 0ObI4YHO, OHO COCTaBMSAET OT
10 po 18 munnucekyHa



CkopocTb nepepayn gaHHbIx (data transfer rate)

ornpeaenseTr CKOPOCTb, C KOTOPOW AaHHbIE CHUTLIBAOTCH UNU 3annCbIiBalOTCA Ha AUCK MNOCne Toro, Kak
FONOBKM 3aMyT Heobxoammoe nornoxeHue. Namepsetca B merabantax B cekyHay (MBps) nnn merabutax B
cekyHay (Mbps) n aBnaeTca xapakTepucTUKOW KOHTponnepa u nHtepdenca. Pasnuyator ase pasHOBUOHOCTU
CKOPOCTM Nepeaayu - BHELHAS N BHYTpeHHAS. CKOpOoCTb nepeaayn AaHHbIX, TakkKe sBMsSeTCs OQHUM U3
OCHOBHbIX MoKa3saTesien NPou3BOANTENBLHOCTU HAKOMUTENS U UCMONb3YeTCa AN1F €€ OLEHKU N CPaBHEHUS
HakonuTenewn pasnuyHbIX Mogernen u npon3soguTenen.

Pa3mep kew-6ycepa koHTponnepa (internal cash size)

BcTpoeHHbIn B HakonuTenb 6ydep BbIMNOMHAET OYHKLUUIO yNpeXxaatoLwero KaWnpoBaHus 1 Npu3BaH CriaguTb
rpoMaHyto pasHuLy B ObICTPOAENCTBUN MEXAY AMCKOBOW U OrnepaTMBHOM NaMATbIO KOMMbIOTEPA.
Beinyckatotca Hakonutenu ¢ 128, 256 n 512 kunobantHeim Oydepom. Hem 6ornbie obbem Bydepa, Tem
NOoTEeHUNanbHO Bbllle NPOU3BOANTENBHOCTb NPU NPOM3BOSIbHOM "ANMMHHOM" YTEHUW/3anmncu.

CpegHasa noTpedbnsiemaa MOWHOCTb (capacity).
[Mpn cbopke MOLLHbBIX HACTOMNbHbLIX KOMMBIOTEPOB YYUTLIBAETCHA MOLLHOCTL, NOTpebnsaemas Bcemu ero
ycTponcTBamu. CoBpeMeHHble HakonuTenu Ha XX notpebnsaoTt ot 5 Ao 15 BartT, 4To ABNAETCA 4OCTAaTOYHO
npuemMnemMbIM, XOTS, MPU BCEX OCTalbHbIX PaBHbIX YCNOBUSAX, HAKOMUTENN C MeHbLLEN NoTpebnsaemon
MOLLIHOCTbIO BbIrnagaT bonee npuenekarernbHO

YpoBeHb wyma (noise level)

pa3yMeeTcA, ABNAETCA S3ProHOMUYECKNM MNMOKa3aTesNieM. OpaHako, OH TaKke, ABNSAeTCs U HEKOTOPbIM
NnoKkasaresieMm C6aﬂaHCMpOBaHHOCTM MEXaHNYECKOW KOHCTPYKUWUUA, T.K. LUYM B BUOE TpeCKa - ECTb HE YTO UMHOE
KaK 3BYK yaapoB no3nunoHepa Lwarosoro nsn NWHENHOro MexaHn3Mma, a, gaxe MUKPO- yaapbl U Bm6pau,|/|9| TakK
He »XenaTenbHbl AN HaKonuTenemn u npmBoaOAT K bonee 6bICTpOMy nX N3HOCY.

CpeaHee Bpems HapaboTkm Ha otka3 (MTBF)
ornpepnendeT CKoJibKo BpeMeHU cnocobeH npopa60TaTb HakonuTenb 6e3 cboeB

ConpotuBnsemocTb yaapam (G-shock rating)
onpegendert cterneHb CornpoTnBIideMOCTUN HaKonntTend yaapam n pe3kmMm naMmeHeHnsamM gaBrieHnd, NSMepAEeTCA
B eAnHuMLUax ,EI,OI'IyCTI/IMOIh neperpy3kn g Bo BKJITlOHEHHOM U BbIKITIOHYEHHOM COCTOAHUMN. ABnaeTca BaXkKHbIM
nokKasarenem arnda HaCtoJibHbIX U MOOWUMNbHBIX CUCTEM.



dusnyecKkum u NorM4eCcKMm oo em HakonuTeneu.

HocuTtenmn »XeCcTkux AUCKOB, B OTNYME OT rMOKNX, UMEKOT NOCTOAHHOE YMCII0 JOPOXKEK U CEKTOPOB, NU3MEHUTL
KOTOPOE HEBO3MOXHO. OTK YMcra onpeaensaiTcs TMNOM MOAENU 1 NPOU3BOAUTENEM YCTPOMCTBaA. [1oaTomy,
dom3nyecknin 06beM XKECTKNMX ANCKOB ONpeaeneH n3HavyanbHO 1 COCTOUT N3 o0bema, 3aHATOro crnyxebHom
NHpopMaLumen (pasmeTka AncKa Ha AOPOXKKN U cekTopa) n obbema, AOCTYNHOrO NOMNb30BaTENLCKUM AAaHHbIM.
dunsnyeckmin 06bLEM XKECTKOro ANCKA, TakkKe, 3aBUCUT OT TuUna nHTepdenca, Metoga KoagupoBaHUs OaHHbIX,
ncnonb3yemoro gomsnveckoro oopmarta u ap. lNpoussogntenu HakonuTeNemn ykasbiBatoT 06beMbl JUCKOB B
MUNIMoHax 6anT, npegnonaras ncxoas U3 4eCATUYHOM CUCTEMbI MCYUCIIEHNS, YTO B O4HOM MerabainTte
1000000 6anTt. OgHako, MO onepupyeT He AECATUYHON, @ ABONYHOW CUCTEMAMM, nomnaras, YTo B O4HOM
knnobante He 1000 6anT, a 1024. Takme HECNOXHbIE pa3HOrfacusa B CUCTEMaxX UCHUCIEHUS NPUBOOAT K
HEeCOOTBETCTBUSAM NPU OLEHKE 06bemMa HakonuTenen, JaHHOM B ONUCAHUKU U - BblAaBaeMoOM pasfinyHbIMU
nporpaMmMHbIMN TECTaMM.

OaOHUM 13 BO3MOXHbIX, HO HE XKernaTernbHbIX CNocO60B NOBbILLEHNA (PU3UYECKON EMKOCTU, ANS
Npon3BoaUTENEN, ABIISETCS YBENIMYEHME EMKOCTU cekTopa. B HacTosdwee BpeMs, CTaHOapPTHOW EMKOCTbIO
cekTopa ans IBM-coBMeCTUMbIX KOMMbLIOTEPOB sABAAeTcs 512 6anT. MHOrMe agantepbl NO3BOMSIOT, B
npouecce pusndeckoro gopmMmaTupoBaHus, NPOrpaMMHbIM NyTEM, UBMEHATbL EMKOCTb CEKTOpA, Hanpumep, 4o
1024 6ainT. Mpn aTOM, COOTHOLLEHME MOSb30BaTENBCKNX AAHHbIX U CNYyXebHOoM nHpopmMaumn ons cektopa
YNy4LLaeTCH, HO CHMXAEeTCs HaAEXHOCTb XPaHEHNSA JaHHbIX, T.K. TOT Xe nonnHoMm ECC 6yget
MCnonb30oBaTbCsA ANs Koppekuun 6onbwero o6bema aaHHbIX. OgHaKo, BbIMIPbIW HA U3NYECKOM YPOBHE €eLLle
He O3HaYaeT TOT XXe pesyrnbTaT Ha JIOrMYEeCKOM, T.K. JIormyeckasi CTPYKTypa AMCcKa MOXET OKa3aTbCs He

3PP EKTUBHON, HANPUMEP, NPU UCMONb30BaHUKN Ans paboTsl ¢ hannamm manon gnnHHbl (MeHee 1 K).
Jlorndeckumi ke 06beM 3aBUCUT OT TOrO, Kak onepaumMoHHasi cuctemMa unm nporpamMmmMa 3anucbiBaeT
MHdopMaumio B cektopa. B crnyyae ncnosnb3oBaHus nporpaMmm 1 ornepaumoHHbIX CUCTEM C NMPOrpamMmMHON
KOMMpeccuemn gaHHbIX, MOXHO NOBbLICUTb O6bEM HOCUTENS Ha BESTMYMHY, 3aBUCSLLYIO OT CTEMEHN CXXaTUS
AaHHbIX.

[na onTumMarnbHOro UCNosib30BaHMA NOBEPXHOCTU OUCKOB NPUMEHSIETCA Tak HasblBaeMasi 30HHada 3anucb
(Zoned Bit Recording - ZBR), npnHLMN KOTOPOW COCTOUT B TOM, YTO Ha BHELLHUX JOPOXKaX, UMEIOLLMX
GonbLuyto ANVHY (a crnegoBaTernbHO - U NOTEHUMANbHY0 MHPOPMaLMOHHY0 eMKOCTb Ha eguHuLy nnowaau),
MHdOPMaLINA 3anucbiBaeTcs ¢ BonbLUEN NIIOTHOCTbIO, YEM Ha BHYTPEHHUX. Takmx 30H C NOCTOSAHHOM
MNNOTHOCTLIO 3anncK B Npeaenax Bcen NoBepXHOCTN obpasyeTca Ao AecAaTka u 6onee; COOTBETCTBEHHO,
CKOPOCTb YTEHUS M 3aMMUCK Ha BHELLHUX 30HaX Bbllle, YeM Ha BHYTPEHHUX.



Cxema CTpOoeHNA XXeCTKOro Ancka 30HHag 3anuck (ZBR)

Ecnn Boobpasntb cebe NoBepXHOCTb NMACTUHbI, y4UTbIBAs TO, YTO Kaxaas LOpPOXKa pa3buTta Ha OgMHaKoBOe
YUCNO CEKTOPOB U TO, YTO ASIMHA CEKTopa pacTeT C pOCTOM paguyca JOPOXKN, HETPYAHO 3aMEeTUTb, YTO BHELLHNE
CeKTopa AJSIMHHEeEe BHYTPEHHNX.DTO O3HAYaEeT, YTO BHELLUHNE AOPOXKN CUNbHO HEAOUCMNONb30BaHbl, MOTOMY Kak B
TEOPUN OHN MOTYT COAEpPKaTb 3HAYMTENBHO BOMbLLE CEKTOPOB C TOM KE NMIMHENHOWN NIAOTHOCTLIO 3anucu. B uensx
yBENUYEHUS EMKOCTU U YMEHbLLUEHUS HENCTONb3yeMOro NPOCTPaHCTBA Ha COBPEMEHHbIX MOLENAX XKECTKNX
ANCKOB NPUMEHSETCH TEXHONOrMsa 3oHHon 3anucu (ZBR). 1o aTon TeXHOMOrmmn JOPOXKM FPYNMUPYHOTCA B 30HbI B
3aBMCUMOCTN OT UX PACCTOSHNA OT LeHTpa ancka. B kaxgom 3o0He CBOe KONMYeCTBO CEKTOPOB Ha LOPOXKY. Ecnu
ABUraTbCs OT BHYTPEHHEN YacTu AUCKA K €ro BHELLUHEMY Kpato, TO Kaxaas crnegyouas 3oHa cogepxuTt 6onblue
CEKTOPOB Ha OOPOXKY, YeM npeabiayLias. 3To no3sonset 6onee apdheKkTMBHO NCMONb30BaTb BHELLHNE OOPOXKM
aucka. B HacTosLee BpeMs B ANCKaxX NMPUMEHSETCA MHOMO CIOXHbBIX BHYTPEHHUX CTPYKTYP, TaK YTO He
CyLLEeCTBYEeT NPOCTOro NnyTn BbIACHEHUS peasibHOM reoMeTpun gucka. Ha camom gene, Yncrio CEKTOPOB Ha
AOPOXKax BapbupyeTcs, bnarogaps 30HOM 3anMcK, Tak YTO He CyLLLeCTBYET Kakoro NMbo onpeaeneHHoro Ymcna
CEKTOPOB Ha JOPOXKY.



He meHee 16% cymmapHom paboyein NoOBEPXHOCTM OUCKOB OTBOAMTCS NOA4 CryXebHyto nHgpopmaumio,
KoTopasi obecrneymBaeT HopMarbHYy paboTy BUHYecTepa. B nepByto odepeab 3TO MHXEeHepHasa 30Ha
(cekTOpbl KOHUrypaumm, Tabnuubl gedekTos, paboyne nporpaMmmbl BUHYECTEpa).

OcTaBLleecs ANCKOBOE NPOCTPAHCTBO AENNTCS Ha 30HbI (4Na BonbLUMHCTBA BUHYeCTEpPOB — OT 8 #o 20)
pasfMyHbIM YMCITOM CEKTOPOB B KaXKaoW 30He. He Bce cekTopbl NCMONb3yKTCA B KadecTBe paboumnx. HacTb
CEKTOPOB SABMATCS 3anacHbiMU. [1py nepBoHavanbHOW pa3MeTKe ANCKOB Ha 3aBOAE-U3roTOBUTENE
NPOU3BOANTCS NMPOBEPKA NOBEPXHOCTU ANCKA N MHopMauus 06 oOHapyXeHHbIX edeKTHbIX yYacTKax
3anucbiBaeTcs B Tabnuuy gedektoB, KOTopasa pasMeLlaeTcsa B UHXEHEPHOM 30He.

B npouecce gyHKUMOHMPOBaHUS BUHYECTEPA 3Ta Tabnuua ncnonb3yeTcs Ans nepeHasHavyeHns
(nepeagpecauunmn) obpalleHna K gedeKkTHbIM y4acTkaMm (CekTopam) Ha obpalleHne K XOPOoLUMM CEKTOpaM,
KOTOpble KaK pa3 1 pasmeLLaloTcs Ha 3anacHbIX AopoXkax. BBuay BaxkHOCTU cnykebHon nHpopmaumm
UHXXEeHEpPHast 30Ha pasnnYHbIX MoAenen HakonuTenem MOXeT cogepKaTb OT 2 40 6 KONuin, a CepBOMETKM
NPONUCLIBAOTCS C 3arnacom Mo KonnyecTBy 1 6onee cunbHbIM MarHUTHbBIM MOMEM.

Ha nobom »XeCcTkoM aucKke ecTb 3aBoackon aedekT-nucT. B npouecce Npon3BoaCTBa XKECTKUA ONCK
NPOXOANT cneumarnbHbIv LMKIT TEXHONOMMYECKNX TECTOB, CYMMapHOE BPeMS MPOXOXAEHUS KOTOPbIX
BapbUpyeTCH, B 3aBUCUMOCTM OT MOAENN N EMKOCTU AUCKa U COCTaBNsEeT OT 2-X A0 24-x yacos. Llenb
HEKOTOPbIX TECTOB - BbISIBUTb NOTEHLUMASNbHbLIE OLUMOKN MOBEPXHOCTH, T.€., CNPOrHO3MpoBaTb HECTAbUNbHbIE
CEKTOpa M 3aHECTU UX B 3aBOACKYIO Tabnuuy aedekToB, YTobbl He AONYCTUTb NONagaHNAa Ha Takme cektTopa
AaHHbIX nonb3osatesnisd. OOblYHbIMM TECTAMMN YTEHUS 3arnnCK Takne CeKTopa BbisIBUTb HEBO3MOXHO, MO3TOMY
NPUMEHSTCA METOAbI NOBbILLEHNS BEPOATHOCTM OLUIMOKK. [1Na 9TOro HakonuTesib UICKYCCTBEHHO yXyaLllaeT
XapaKkTePUCTUKN SNEKTPOHHOW CXEMbI KaHana 4YTeHus-3anmcu, NpuydemM UCronb3yrTCA BCEBO3MOXHbIE
Bapuauumm, bnaro, 4To COBPEMEHHbIE MUKPOCXEMbI MO3BOSISAOT NPOrpaMMmnpoBaTh NPaKTUYECKN BCE CBOU
napameTpsbl (NogpobHee 06 aTOM - 30eckb). Takum obpas3om, OUCK, CXOOALLNN C KOHBENepa, UMeeT
HEKOTOPOE KOMMYECTBO 3anncen B ero 3aBOACKON Tabnuue AedekToB, U 3TO COBEPLUEHHO HOpMarbHOe
saBrieHue. EctectBeHHO, 3TU AedeKTbl HeE3aMeTHbI 4S9 NOSIb30BaTeNs, U, K TOMY Xe, UMEeT "MArkyo"

npupoay.



UHTepdhencobl HDD

NHTepdencom HakonuTenen HasbiBaeTca Habop anekTpoHukK, obecnevmBatoLLmin obmMmeH nHpopmaumnen
MeXay KOHTPOMNepoM yCcTponcTea (keww-0ycepom) n komnbtoTepom. B HacTosdwee Bpems B HacTonbHbIX MK
IBM-PC, yaiue apyrmx, ncrnonb3yTcs TpU pasHOBUAHOCTU MHTEPKENCOB:

Integrated Drive Electronics - IDE, Enhanced Integrated Drive Electronics - EIDE

*SCSI (Small Computers System Interface)

*SATA (Serial ATA)

UHTtepdenc IDE
Ana nogknoyeHna yctponcTs IDE cyulecTByeT HECKONbKO pasHOBUOHOCTEN NHTepdenca:

*ATA (AT Attachment), oH »xe AT-BUS - 16-6UTHbIN nHTEpdEenc NOAKNIYEHNS K LWHE KomnbioTepa AT. B
HacTosLLee BpeMs 3TO Hambonee pacnpocTpaHeHHbIn 40-NpoBOAHON CUrHAMbHbIA 1 4-NPOBOAHON NUTAOLLNIA
NHTepdenc Ans NOAKMYEHNA OUCKOBLIX HAKonUTENen K kKomnbtotepam knacca AT. [ns MUHMATIOPHbIX (2,5"
N MEHbLUNX) HaKonuTenen NcnonbayoT 44-NnpoBogHON kKabenb, MO KOTOPOMY NepeaaeTcsa u NUTaHue.

*PC Card ATA - 16-6uTHbIN nHTEepdenc ¢ 68-koHTakTHbIM pasbemom PC Card (PCMCIA) onsa nogkniodeHns K
6GnokHOTHbIM K.

*XT IDE (8-6uT), oH e XT-BUS - 40-npoBoagHON UHTEpdenc, noxoxmmn Ha ATA, HO HECOBMECTUMbIN C HUM.

*MCA IDE (16-6uT) - 72-npoBoAHbIM NHTEpPMENC, NpeaHasHavYeHHbIN cneunanbHO A8 WUHBLI U HakonuTeneu
PS/2. Kak n komnbtotepbl PS/2, no kpaHen mepe B Hallen CTpaHe YCTPOMUCTBA C 3TUM MHTepdencom
BCTpeYaroTca pegko.

*ATA-2 - pacwmpeHHas cneundukaumna ATA, BknoYvaeT 2 kaHana, 4 yctponctsa, PIO Mode 3, multiword DMA
mode 1, Block mode, o6bem ancka oo 8 '6anTt, nogaoepxka LBAn CHS.

*Fast ATA-2 paspelaet ncnonbsosatb Multiword DMA Mode 2 (13,3 M6awuT/c), PIO Mode 4.

*ATA-3 - pacwmpeHne ATA-2. BknioyaeT cpeacrsa NaporibHOW 3aLUnThl, YIyYLIEHHOro yrnpaBrneHus nuraHnem,
camMoTecTMpoOBaHus ¢ npegynpexaeHmem npubnmxkenuns otkasa - SMART (Self Monitoring Analysis and
Report Technology).

*ATA/ATAPI-ATAPI-4 - pacwmnpeHne ATA-3, Bkntovatowlee pexum Ultra DMA co ckopocTbto obmeHa go 33
M6anT/c n nakeTHbi nHTepdenc ATAPI.

*E-IDE (Enhanced IDE) - pacwmnpeHHbIn nHTepdenc, BBeaeHHbIn pupmont Western Digital. Peanuayetcs B
apgantepax ansa wuH PCl n VLB, nossongaowmn nogknoyaTb 40 4 YCTPOUCTB (K ABYM KaHanam), BKnovas
CD-ROM wu ctpummepsl (ATAPI). NMogaepxusaet PIO Mode 3, multiword DMA mode 1, o6bem agncka ao 8
[[6anT, LBAn CHS. C annapaTHOM TOYKM 3pEHUS NMPAKTUYECKM MNONMHOCTLIO COOTBETCTBYET cneumdunkaumm

A" N 7N



Yctpouctea ATA IDE, E-IDE, ATA-2, Fast ATA-2, ATA-3 n ATA/ATAPI-4 anekTpuyeckn COBMECTUMbI, CTENEHb
NIOrM4eCcKon COBMECTMMOCTU AOCTAaTOMHO BbiCOKa (Bce 6asoBble BO3MOXHOCTM ATA focTynHbl). OgHako ans
MOSTHOrO NCMOSb30BaHNSA BO3MOXHOCTEN BCEX pacLUMpeHnin Heobxoammo cooTBETCTBME cneundmkaumm
YCTPOWUCTB, XOCT-afanTtepa u ero nporpamMmmMmHoro obecnedeHus. B HacTosilee Bpems Hanbornee LWMpPoKo
pacrnpocTpaHeH 1 YeTKO CTaHA4apTU3o0BaH MHTepdenc, odpurumanbHo Ha3biBaembin ATA-2.

NHuTepdenc IDE paspabartbiBarncs kak Hegoporas u npousBoauTenbHas anstepHaTmBa
BbICOKOCKOPOCTHbIM uHTepdencam ESDI n SCSI. MHTepdenc, npegHasHavyeH ona NogKNIOYEHUS OABYX
ANCKOBbIX YCTPONCTB. OTAnYnTensHoM 0COB6EHHOCTHIO ANCKOBBLIX YCTPOMCTB, paboTatowmx ¢ uHtepgencom IDE
COCTOUT B TOM, YTO COBCTBEHHO KOHTPOSEP ANCKOBOrO HAKOMUTESS pacrnonaraeTcs Ha nfare camoro
HaKonuTensa BMeCTe CO BCTPOEHHbLIM BHYTPEHHUM KaLW-0ydhepom. Takas KOHCTPYKLUUS CyLLLeCTBEHHO yrnpoLuaeT
YCTPOMCTBO CaMOUN MHTEPIENCHOM KapTbl U AaeT BO3MOXHOCTb pa3MeLlaTb ee He TOSMbKO Ha OTAeNbHOW nnaTte
aganTepa, BCTaBNseMoun B pa3beM CUCTEMHOW LINHbI, HO U MHTErPUPOBaTb HEMOCPEACTBEHHO HA MaTEPUHCKOW
nnarte komnbtoTepa. MIHTepdenc xapakrtepmnsyeTcs YpesBbl4anHON NPOCTOTOW, BbICOKUM BbICTPOLENCTBUEM,
ManbIMn pasmepamu U OTHOCUTENbHOW AeLleBU3HON.

Ha cmeny nHtepdency IDE npuwno getnwe pupmbl Western Digital - Enhanced IDE, nnn cokpatueHHo
EIDE. [lonroe Bpema aTo 6611 NyyLllnin BapuaHT Afis nogasnsatowero 60nbLlLUMHCTBA HACTOMbHbIX CUCTEM.
Kectkme auckm EIDE 3ameTHO gewueBne aHanornyHbix no emkoctn SCSI-guckoB n B 04HOMNOMNb30BaTENbCKUX
CUCTEMaXxX He YCTynarT UM MO NPOU3BOANTENBHOCTU, @ 6ONLLUMHCTBO MaTEPUHCKUX MnaT UMeKT
NHTErpMpPOBaHHbIN ABYXKaHamNbHbIN KOHTPOMIEp ANd NOAKMIOYEHUS YeTblpeX YCTPOUCTB. YTOo e nosiBunoch
HoBoro B Enhanced IDE no cpaBHeHuto ¢ IDE ?

Bo-nepBbix, 310 bonbLlias emkocTb anckoB. Ecnn IDE He nogaepxuean ancku cebile 528 merabant, To EIDE
nogaepXxmBaet oobembl 40 8.4 rurabanTa Ha Kaxabl KaHarn KoOHTponnepa.

Bo-BTOpbIX, K HEMY MOAKIoYaeTca b6orblle YCTPONCTB - YeThlipe BMECTO ABYX. PaHbLue nMmencs Tonbko oguH
KaHan KOHTporsiepa, K KoTopoMy MOXHO Oblno nogkntounte aea IDE yctponctea. Tenepb Takmx KaHanos Aga.
OcCHOBHOW KaHarsl, KOTopbi 0ObIYHO CTOUT Ha BbICOKOCKOPOCTHOW NTOKanbHOM LWMHE WU BCNOMOraTenbHbIN.
B-TpeTtbux, noasunace cneundukaums ATAPI (AT Attachment Packet Interface) gatowas Bo3MOXXHOCTb
NOOKMIOYEHNS K STOMY UHTEP(ENCY HE TONBLKO XXECTKUX OUCKOB, HO U APYrMX YCTPOMUCTB - CTPUMMEPOB U
anckosogos CD-ROM.



B-4yeTBepThIX - NOBLICUMNACL NPOM3BOANTENBLHOCTL. Hakonutenu ¢ uHtepdencom IDE xapaktepusoBanmcb
MaKkcumMarbHOW CKOPOCTbIO Nepeaaym gaHHbIX Ha ypoBHe 3 merabanT B cekyHay. Kectkune anckm EIDE
NOOAEPXKMBAKOT HECKOMBKO HOBbIX PEXMMOB 0OBMeHa AaHHbIMWU. B X YMCo BXOOUT peEXUM NMporpaMmMmpyemoro
BBoaa-BbiBoga PlO (Programmed Input/Output) Mode 3 u 4, koTopble obecrneynBatoT CKOPOCTb nepegaym
AaHHbIX 11.1 n 16.6 merabant B CekyHOy COOTBETCTBEHHO. [TporpammMmmnpyembin BBOL-BbIBOS, - 3TO CNocob
nepenayn AaHHbIX MEXAY KOHTPOSIepPoM nepmuepumnHoOro yCcTpomucTea U onepaTtMBHOM NaMsTbO KOMMbOTEPA
nocpeacTBOM KOMaHA NepechInku AaHHbIX M NOPTOB BBOAA/BbIBOAA LEHTPANbHOIoO npoleccopa.

B naTbix - nogaepxxmBaeTca pexnm npsamoro goctyna k namsatu - Multiword Mode 1 DMA (Direct Memory
Access) unn Multiword Mode 2 DMA un Ultra DMA, koTopble nogaepxusatoT obmMeH AaHHbIMU B MOHOMOSIbHOM
pexnme (To eCTb Korga KaHan BBOA4a-BbiBOA4A B TEYEHNE HEKOTOPOro BpEMEHU 0BCNY>KMBAET TOMNBbKO OQHO
YyCTPOMUCTBO). [NepndepuninHble ycTponctea obenyxueaeT cneumanbHbin KoHTposnnep DMA. CkopoCTb npu 3ToM
pocturaet 13.3 n 16.6 merabanta B cekyHay, a npu ncnosnb3osaHun Ultra DMA n cooTBeTCTBYHOLLENO ApanBepa
LWKHbI - 33 MerabanT B cekyHay. EIDE-koHTponnepbl ncrnonb3ytoT mexaHnam PO To4HO Tak e, Kak 9TO genatot
n HekoTopble SCSI-aganTtepbl, HO CKOpPOCTHbIE aganTepbl SCSI paboTatoT Tonbko Nno metogy DMA.

B wecTbIX - paclimpeHa cuctema kKomaHz ynpasneHusa yCTpoucTBOM, Nepenaym AaHHbIX U ANarHOCTUKM,
yBenu4yeH kel-dycpep obmeHa gaHHbIMU 1 CyLLECTBEHHO AopaboTaHa MexaHuKa.

®upmbl Seagate n Quantum Bmecto cneundukaummn EIDE ncnonbaytot cneundukauuto Fast ATA ans
HakonuTenen, nogaepxueatoLmx pexumsl PIO Mode 3 n DMA Mode 1, a paboTtatowume B pexumax PIO Mode 4
n DMA Mode 2 obo3Ha4atoT kak Fast ATA-2.



B cneundpukaumm ATA curypupytoT cneayroime KOMNOHEHTbI:

XocT-aganTep - cpeacrea conpskeHna nHtepdenca ATA ¢ CUCTEMHOM LLUMHOW (B NPOCTENLLEM Cryyae -
Habop BydepHbIx cxem mexay wnHamm ISA n ATA). Xoctom Byaem HasbiBaTb KOMMbIOTEP C XOCT-a4anTepom
nHtepdenca ATA.

Kabenb-wnend c gsymsa unm tpems 40-koHTakTHbIMK IDC-pasbemamu. B ctaHgapTHOM kabene
OLHOMMEHHbIE KOHTAaKTbl BCEX Pa3beMOB COEAVHSOTCA BMECTE.

Benywee yctponctso (Master) - nepudepuinHoe ycTponcTeo, B cneundukaumm ATA opuumansHo
Ha3biBaeMoe Device-0 (ycTponcTteo-0).

Benomoe yctpounctso (Slave) - nepuepuinHoe ycTponcTeo, B cneumngukaumm oomunansHO Ha3biBaeMoe
Device-1 (yctponctso-1).

Ecnn k wnHe ATA nogkntoYeHo OAHO YCTPOMCTBO, OHO AOMKHO ObiTh BeayLwmum. Ecnv nogkntoyeHsl gBa
YCTPOWMCTBA, OOHO AOSMKHO ObITh BeAyLLMM, Apyroe - Be4oMbIiM. Bce nHble BapuaHTbl Ha3Ha4YeHUst YyCTPOUCTB
HepaboTocrnocobHbI (ecnun "XNTpbIN" XoCcT-aganTep He BO3bMET Ha cebsi HeKoTopble OYHKLMM BeAYLLEro
yctponctea). O cBoen ponu (BeagyLuee unm BegomMoe) yCTpomncTea 06bI4HO "y3HalOT" C MOMOLLIbIO
npeaBapuUTENbHO YCTAaHOBEHHbIX KOHAIUIYPaLMOHHLIX JKaMnepoB. B pegkux cnyyasix, korga npuMeHsieTcs
"kabenbHaga Bblbopka", 0 KOTopomn ByaeT cKkasaHO HUXE, PosSib YCTPOMCTBA ONpeaensaeTCs ero noroXxXeHnem Ha
cneunanbHoM Kabene-winende.

O6a nogKmntoYEHHbIX YCTPOMUCTBA BOCMPUHMMAKOT KOMaHAbl OT XOCT-aganTtepa ogHoBpemeHHo. OgHako
MCMNONHATL KOMaHAy OyaeT nuwb BbibpaHHoe ycTponcTBo. Ecnn 6ut DEV=0, BbibpaHo ycTponcTteo-0, ecnu
out DEV=1 - ycTpoicTtBo-1. BbixogHble curHasnbl Ha WnHy ATA nMeeT npaBo BbIBOAUTb TONbLKO BbIOpaHHOE
YCTPOMCTBO. Takas cuctema Bblbopa ycTponcTBa nogpasyMeBaeT, YTO Ha4yaB onepaunto obmeHa ¢ OgHUM K13
YCTPOWMCTB, XOCT-afanTep He MOXET NEPEKIIIOYMUTBCA Ha 06CnyXnBaHMUE OPYroro yCTPoMUCTBa TOM Xe LUMHbI
ATA [0 3aBepLUeHMst Ha4aTon onepaunn obmeHa. lNapannensHo MoryT paboTtaTb Tosnbko ycTtponctea IDE,
nogknovyaemMble K pasHbiM WinHaMm (kaHanam) ATA. Cneundomkaumns ATA-4 onpegensieT BO3MOXHOCTM obxoaa
3TOro OrpaHNYeHus.

BeinonHaemasa onepaunsa n HanpasneHne obMeHa AaHHbIMU MeXy YCTPONCTBOM M XOCT-a4anTepom
onpegensieTcs NnpegBapuTernbHO 3anMcaHHOM KoMaHgon. HenpemeHHbIM KOMNOHEHTOM YCTPONCTBA ABNSETCS
BydepHas namaTb. Ee Hannyne No3BoOMSET BbIMOMHATL OOMEH AaHHLIMK B TeMMe, npeanaraemMom XocCT-
aganTepoM (KOHeYHO, B npeaenax BO3MOXHOCTN YCTPOMUCTBA), 6e3 OrnsaakM Ha BHYTPEHHIOK CKOPOCTb
nepenayn AaHHbIX Mexay Hocutenem n bydepHon namaTbio NnepnudepmmnHoro YCTpomcTaa.



Bce nHdopmauunoHHbIe curHansl HTepdgenca nepenatorca Yepes 40-KoOHTaKTHbIA pa3bem, y KOTOPOro
KNYeM ABNSETCS OTCYTCTBYHOLLMIM HA BUSKE U 3aKPbIThIM Ha po3deTke KoHTakT Ne20. [1na coegnHeHus
YCTPOMCTB cneundukaumnsa Tpedyetr ncnonb3oBaHUs NAOCKOro MHOTOXUIbHOIO Kabensd, AnnHa KOTOPOro He
AosmkHa npesbiwatb 0,46 m (18"), AonycTMmas eMKoCTb NPOBOAHMKOB He Bonee 35 nd. CneynanbHble
TEePMMHATOPbI CTaHOAPTOM He NpeaycMaTpuBaloTCAa (OHU MMEKOTCH B KaXX4OM YCTPOMCTBE M XOCT-agantepe),
HO ecnu Kabesnb ¢ TpeMsa pasbeMmaMin (po3eTkaMmn) NCMONb3YHT 4SS NOAKITIYEHNA OQHOro YCTPOUCTBA, TO U
ero n XocT-agantep pekoMeHAyeTcs NoAKYaTh K MPOTUBOMONOXHBLIM KOHUAaM Kabens. [1ns yCTon4mMBoCTU
paboTbl B pexxume UltraDMA npu BbICOKOM CKOPOCTM 0BbMeHa pekoMmeHayeTcsa npuMmeHeHne coopku 40-

KOHTaKTHbIX pa3beMOB U 80-I'IpOBO,EI,HbIX kabenen, obecne4ymBaroLLmnx yepengoBaHmne CUrHaribHbIX Luenen u
npoBoaOoB CXEMHOMN 3eMIM.
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Cuctema komaHg ATA
Cranpapt ATA 3amaer cucteMy KOMaH]l, OpHEHTUPOBAHHYIO0, ONSIThb-TAKW, HA HAKOIIUTENIM HA MATHUTHBIX AUCKax. Jlis
olepanuii, CBI3aHHBIX C 0OMEHAMHU JAHHBIX, UMEIOTCSI KOMaHbl, UCIIOJb3YIoIIHe 0OMEH NaHHbIX B pexume P1O wiu no
ka"Haimy DMA. Pexxumbl PIO u DMA, Bximrouast u Ultra DMA, nporpaMmMupyroTcs i1l yCTPOUCTB CIIeIIMAIbHBIMHU
KOMaHJaMHU.
CBoe ocHOBHOE Ha3HaueHHe ycrporcTtBa ATA peanusyroT ¢ MOMONIBI0 KOMaH I YTEHUS U 3alIMCH JTaHHBIX, MUHUMAJIbHOM
aZpecyeMou eTMHUIICH KOTOPBIX sBIISIETCS 512-0alTHBIN CEKTOp.
Komanel urenus u 3anucu Oydepa ciryxat s oomeHa uapopmarnuu B pexxume P1O ¢ 512-6aiitHoit OydepHoit
MaMAThIO YCTPOMCTBA (HO HE CEKTOPOM HOCHUTEIIA).
Komanna popmarupoBanus Tpeka Mo BXOJHBIM IMapaMeTpaM crenuduyuHa i KakI0T0 YCTPOICTBa, U €€ UCIIOIb30BaHUE
B LIEJIEBOM CHCTEME HE PEKOMEHAYETCsl. MHOTHE YCTPOMCTBA €€ OTBEPraroT Kak HEIOIYCTUMYHO.
[To xoMaH/ie MoKcKa YCTPOMCTBO YCTAaHABIMBAET TOJIOBKHM HA 3aJaHHBIA HUIUHAP, TPEK U CUUTHIBAET UACHTU(PUKATOP
cekropa. Komana pexaanOpoBKH 3aCTaBISIET YCTPONUCTBO HAMTH HYJIEBOU HUIUMHAP. DTy KOMaHIy OOBIYHO MPUMEHSIOT
pu 00paboTKe OMIMOOK: YaCTO MOCIE TAKOTO "BCTPSIXUBAaHUS" OMIMOKA HE TIOBTOPSETCS.
Jiist HakonuTene co cMeHHbIMU HocuTensiMu B ATA-2 Oblu nipeiHa3HauYeHbl KOMaH bl 3arPY3KU U BBITPY3KH,
MOJITBEPKACHMS] CMEHBI HOCUTEJS, OJTOKMPOBKHU M pa30JIOKUPOBKHU ABEPELl, UX pealin3aius cnenuduyHa A1 KK a0
Mozienu ycrpoiictBa. B ATA-4 HaGop 3TUX KOMaH[ COKpaIIeH, 3/IECh MOXKET padoTaTh MEXaHU3M YBEAOMJICHUSI O CMEHE
Hocutenst Removable Media Status Notification.
J1J1st 3anOMUHAIOMIMX YCTPOUCTB Ha (dii-naMatu B ATA-4 BBeu cielMaibHyI0 rpymniny koMan] Komanna ycTaHOBKU
CBOMCTB UMEET Psi/i MOJAKOMAaH/I, MO3BPOJISIONINX YIIPABIATh PEKUMOM 00OMEHa, KIIIUPOBAHUEM, TApAMETPAMU PEKUMOB
AHEProcOepeeHUs U T.1.
KomaHnna AMarHocTuky, B OTJIMYME OT OCTAIBHBIX BCETAA aAPECYACHh K HYJIEBOMY YCTPOMCTBY, BBITTOJIHAETCS
oHOBpeMeHHO oboumHu. O ee pe3ysbrare yCTpoHCTBO-1 coo0IIaeT He XOCT-KOHTPOILIepy, a yeTpoicTBy-0. [Ipu sTom
COCTOSIHHE 000MX YCTPOMCTB ONMpPEACNIETCs M0 JUArHOCTUYECKOMY KOy, KOTOPBIM MMOTOM CUMTBIBAETCS U3 PETUCTPA

OmuOOK HYJIEBOTO YCTPOUCTRA.

KomaHga 3arpysku MMkpokoda no3BonseT Moauduumposarts firmware - BCTpoeHHoe NporpaMMHoe
obecneyeHne ycTpoincTea. B 3aBUCUMOCTI OT Kofa B pErncTpe CBOMCTB 3arpy»eHHbIn MUKpokoa, GyaeT
[e/iCTBOBaTb BPEMEHHO, TO €CTb [0 BbIKIMIOYEHNSA NMUTAHUS, UK NOCTOAHHO. JTa KomaHaa, Kak u ¢pnaw-BIOS,
ABMAETCA Nankon o ABYX KOHLAX: BO3MOXHOCTb MoANdUKaLMM Koda MOXET 06epHYTbCS BbIBOAOM U3 CTPOS
YCTPOWNCTBA 3arpy3koii HEKOPPEKTHOrO MUKPOKOAA.



CpenctBa ynpasneHuna aHepronoTpedneHnem - Power Management He aBnatoTcs obasatensHbimn. C
TOYKWN 3pEHNA NOTPEONEHN pasnuyaroT Crieayolmne COCTOAHUS, NePeYnCIieHHbIe B NOPSAKE BO3pacTaHUs
notpebneHna: Sleep - "3acHyBLUEE" YCTPOMUCTBO NOTPEONAET MUHUMYM SHEPruK, "pasbyants” ero Moxer
Tonbko copoc. Bpems "npobyxaeHna” moxet goxogutb go 30 c. B coctosHmmn Standby Mode (aexxypHbin
PEXMM) YCTPOMCTBO CNOCOBHO NPUHMMATb KOMaHAy No MHTePdIENCyY, HO ANnsa 4OCTyna K HOCUTEN0 MOXET
noTpeboBaTbCA Takoe xe bornbLuoe BpeMd. U HakoHel, B akTUBHOM pexunme Active Mode ycTponcTBo Bce
3anpockbl 06CnyXMBaeT 3a KpaTyanilee BpeMsl. YCTPOMCTBA MOryT NogaepXmnBatb N pacluMpeHHoe
ynpasrieHne aHepronotpebneHnem APM (Advanced Power Management). Npu atom 3agaetca yposeHbs APM
Level, onpegensawowinn cteneHb aktuBHocTu: 01h - MMHMManbHoe notpebnenne, FEh - makcnmanbHas
NPOM3BOAMTENBLHOCTL. YPOBEHbL Bbille 80h He NO3BONSET YCTPOMCTBY OCTaHaBNMBaThb LUMUHAENbHbIN
asuratens. APM ynpasnsetcs nogkoMmanHgamum Set Features. YcTponcTsa ¢ nakeTHbIM MHTepgencom gngd
ynpaBrieHnsa aHepronoTpebrneHmnem MoryT MCrnonb30BaTh M KOMaHAbl MAKETHOrO NpoToKona.

HaunHaga ¢ ATA-3 B cTaHOapT BBeAeHa rpynna KoMmaHg, 3alnTbl - Security. 3awmiLieHHoe YCTPONCTBO Mo
BKINIOYEHUIO NMUTaHMS UK annapaTHOMY cbpocy ByaeT HaxoauTbCsa B 3abrOKMPOBAHHOM COCTOSHUU, MpU
KOTOpoM ftobor AoCTyn K MHpopmaumm HocuTens 3anpewaetca. Cuctema salunTbl NnogaepXuBaeT asa
napons - rmaeBHbIn (Master Password) n nonb3osatensckui (User Password).

Pa3bnoknpoBaTb MOXHO TOSIbKO CneumanibHOM KOMaH4oW, B KOTOPOM HEODXOANUMO yKasaTb Naposib
nonb3oBaTens. Ecnv napornb yTepsiH, TO MOXHO MCMNOSIb30BaTh raBHbIA Naporib, HO A4OCTYN K AaHHbIM ByaeT
nony4veH TonbKo ecnu beina BolbpaHa Bbicokasa cteneHb 3awmThl (High). Ecnu 6bina BeibpaHa makcumarnbHas
CTEMNEHb 3aLmThbl, TO pa3broknpoBaTb YCTPOMCTBO MO rMaBHOMY MapOsit0 MOXHO TONbKO KOMaHOO0M 3aLUTHOro
CTUpaHua Bcen nHgopmauma ¢ Hocutend. [Ina ocnoxHeHus nogdbopa naponsa (ero AnuHa coctaBnseT 32
BaunT) CRY>XUT CYHETUMNK Heyda4YHbIX NOMbITOK Pa3bnokMpoBKX, NO cpabaTbiBaHMM KOTOPOro KOMaHAb!
pas3briokKMpoBKM ByayT OTBEPraTbCA 4O BbIKNIOYEHUS MUTaHUS UK annapaTHoro cbpoca.



UHTennekTyanbHbI MHOTFOOYHKLMOHaNbHbIN UHTepdenc SCSI
SCSI 6b1n paspaboTtaH elle B KOHUe 70-X rogoB B Ka4eCTBe YCTPOMCTBA COMNPSKEHUS KOMNbloTepa n
MHTENMNEKTYyarnbHOro KOHTposinepa AnckoBoro Hakonutensa. MHTepdenc SCSI aenaeTca yHMBepcarnbHbIM U
onpeaensieT WWHY OJaHHbIX MeXay LeHTpasribHbIM NPoLEeCCOPOM U HECKONbKMMU BHELLHUMUW YCTPOUCTBaAMN,
MMEIOLLMMUN CBOW KOHTponmnep. NoMnumMmo anekTpmuyecknx n omsamnyecknux napameTpoB, ONpenenstoTcsa Takke
KOMaHZAbl, MPY NOMOLLM KOTOPbIX, YCTPOMCTBA, NOAKITHOYEHHbIE K LUMHE OCYLLECTBMAIOT CBA3b Mexay COO0N.
NHTepdenc SCSI He onpenensieT getanbHO NPoUecchbl Ha 06enx CTOPOHAX LWMHbI U ABNSIETCA UHTEPAENCOM
B YACTOM BUAE.
[MpumeHsTca B oCHOBHOM ABa ctaHgapTta - SCSI-2 n Ultra SCSI. B pexume Fast SCSI-2 ckopocTb
nepenayn gaHHblx goxogut Ao 10 merabant B cekyHAY NPy MCNOMb30BaHUN 8-pa3psgHon WnHbl 1 0o 20
Merabant npu 16-paspsagHon wnHe Fast Wide SCSI-2. lNosisuBlunncs nosgHee ctraHgapt Ultra SCSI
oTnmyaeTcsa ewe 6onbLien Npon3BoguMTeNbHOCTLIO - 20 MerabanT B cekyHay onga 8-paspsagHon wuHbl n 40
merabant ansa 16-paspsagHon. B Hoeenwem SCSI-3 yBennyeH Habop komaHg, HO BbICTpogencTBMe 0CTanoch
Ha TOM >xe ypoBHe. Bce npumeHsiowmneca cerogHa ctaHgapTbl COBMECTUMbI C NpeablayLWnuMmn Bepcnamm
"cBepxy - BHM3", To ecTb K agantepam SCSI-2 n Ultra SCSI moxHo nogkntounTb ctapble SCSI-ycTponctea.
NHuTtepdenc SCSI-Wide, SCSI-2, SCSI-3 - ctanaapTbl Moandukaunm nutepdenca SCSI, paspaboTtaHsbl
komuteTom ANSI. OBLLada KoHLEenunsa ycoBepLLIEHCTBOBaHMIA HanpasrieHa Ha yBenMyeHne WNpUHbI LWNHbI 4O
32-X, C yBENUYEHNEM OJIMHHbI COEOMHUTENBHOMO Kabensa n MmakcMmManbHOM CKOPOCTU nepefadn AaHHbIX C
coxpaHeHuem coBmectumocTn ¢ SCSI. 3T1o Hamnbonee rmbkun n ctTaHAapTU3OBaHHbLIN TUN MHTEPGENCOB,
NPUMEHSILWMACA ANs noaknoveHnsa 7 n 6onee nepudepunHbIX YCTPOMUCTB, CHAbXEHHbIX KOHTPOIEPOM
nHtepdenca SCSI. UHtepdenc SCSI ocTtaeTcs 4OCTAaTOMHO AOPOrMM M CaMbiM BbICOKONPOU3BOANTESbHbLIM
N3 ceMencTea NHTepPdENCOB NEPUIEPUNHBIX YCTPOUCTB NEPCOHAsbHbIX KOMMLIOTEPOB, a AN NOLAKNHOYEHUS
HakonuTensa ¢ nHTepdgencom SCSI HeobxoaMmMo AONOMHUTENBHO YCTaHaBNMBaTb aganTep, T.K. HEMHOrme
MaTepUHCKME NNaTbl MUMEKT NHTErpMpoBaHHbIN agantep SCSI.
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Density);

Ansa nogkntoveHnsa 16-6uTHbIX
YCTPOMUCTB, B TOM YUCIIE U
npnbopos LVD-68 — KOHTaKTHbIN
pasbem High Density

Low Density npeagHasHayeH ans
NoaKNYeHNs «y3kmx» — Narrow
(8-6uTHbIX) ycTponcTs. High
Density npegHasHayeH ons
noaknoveHns «wmnpoknx» — Wide
(16 BUTHBIX) YCTPOWUCTB,

High density 80 pin

B nocnegHee Bpemsi oMeHb LIMPOKoe pacnpocTpaHeHue nonyyunnun RAID-cuctemsl, 6asunpytowmecsa Ha SCSI-
NHTepdence. Takme cuctemMmbl NogpasymMeBatoT HanMume BO3MOXHOCTU «ropsiyen» 3aMeHbl OTKa3aBLUMX
anckoB. [nsa atoro paspaboTtaH pasbeM, Yepes KOTOPbIM MOAKMIOYAKTCA Kak CUrHanbHbIe Lienn, Tak 1 Lenm
MUTaHUS XecTKoro gucka. 1o pasbeM "High density 80 pin®.



Cywectsyet Takke Ultra2 SCSI (LVD) Low Voltage Differential Parallel SCSI Interface, T.e. HU3KOBONBLTHLIN
AnddoepeHumanbHbii napanensHbin SCSI nHtepdenc. 31ot BapuaHT SCSI cywwecTBeHHO OTnnYaeTcs oT
BCEX CBOMX NpeaLleCcTBEHHMNKOB MO ABYM NapamMeTpam:
CkopocTb nepegaym yesenuyeHa go 80 MB/s
MakcumarnbHas AnvHa coeguHNTENbHOro kabens MoxeT gocturatb 12 MeTpoB

Kpome 3Toro, K ogHOMY LWendy MOXHO NogkniounTb 40 15 ycTponcts. ObpaTHas COBMECTUMOCTb, Kak
3710 NpuHATO anga SCSI ycTponcTs, Takke Bblaepxusaetcs n yctponctso ¢ Ultra2 SCSI LVD moxHO
NOOKMYNTL K 0B6bIYHOMY KOHTpornnepy SCSI. C aTnm nHtepdencom BbiNycKatoTCs TOMbKO XeCTKNe ANCKU B
BapuaHTax Cc 68-KOHTaKTHbIM padbemom u SCA.

MaxcHnramsHo BO3MOKHAS CKOPOCTE NEpeJayH JaHHBIX st hurepdeiica SCSI H pMaxcHMabHO J0IyC THMBIE
IHHBI Kabe ek

8 G 16 bur
" (68-1 xoHTARTHBIH pasbent, Wide
(50-TH KOHTAXTHBIH pasbhent) SCSD)
YacToTa unosr SCSI
Maxcrmramexast |Maxchmamsnast| Maxchmamsnasa | Maxchmamsnas
CROpOCTH | A)oHHa Xabesst | cxopocTh obmena | mora xabenst
obnrena

 swmeosih | sMes [ em | war [ .




MHTepdenc SATA

SATA (aHrn. Serial ATA) — nocnegoBaTtenbHbIn UHTEPdeNC obMeHa AaHHLIMK C
HaKoNUTENSMU MHPOPMaLIMK (Kak MPaBuUno, ¢ XECTKUMU anckamm). SATA sensetca S~
passutmem nHtepdernca ATA (IDE), kotopbin nocne nosisneHna SATA 6bis
nepemmeHoBaH B PATA (Parallel ATA).
[MepBoHa4vanbHO ctaHgapT SATA npeoycmaTtpuBan paboTy WuHbI Ha YyacToTe 1,5
[Ty, obecnevnsaroLLen NPONYCKHYO CNOCOBHOCTL NpubnunantensHo B 1,2 ouT/c
(150 MB/c). (20%-5 noTeps Npon3BoanTENLHOCTU OOBACHAETCHA NCMOSb30BaHNEM
cuctembl kogupoBaHusi 8B/10B, npu koTopon Ha kaxable 8 OUT nonesHom
MHdOPMaLMK NpuxoauTcs 2 cryxebHbix buta). [NponyckHaa cnocobHOCTb
SATA/150 He3HaunTENbHO BbilLe NPONYCKHOW CNOCOBHOCTU WnHbI Ultra ATA
(UDMA/133). maBHbIM npenmyiectsoM SATA nepen PATA siBnsetca
MCnonb3oBaHWe nocreaoBaTesibHOM LWMHBbI BMECTO naparsnenbHOMW.

SATA/300
Ctangapt SATA/300 paboTtaet Ha yacTtoTte 3 ML, obecneymBaeT NPoOnyCcKHyto
cnocobHocTb Ao 2,4 'out/c (300 MB/c). BnepBble 6bi1 peann3oBaH B KOHTponepe
yunceta nForce 4 dmpmbl Nvidia. Becbma 4acto ctaHgapt SATA/300 HasbiBatoT
SATA Il unn SATA 3.0. [1] TeopeTtnyeckn SATA/150 n SATA/300 ycTponcTea
AO0STKHbI ObITb coBMecTUMbI (kak SATA/300 koHTponnep n SATA/150 ycTponcTso,
Tak n SATA/150 koHTponnep n SATA/300 ycTponUCTBO) 3a CHET NOOAEPKKM
COrfiacoBaHMs CKOPOCTEN (B MEHbLLYIO CTOPOHY), OAHAKO AN HEKOTOPbIX
YCTPOWMCTB N KOHTPOSSIEPOB TpebyeTcsa pyvyHOe BbiCTaBreHne pexmva paboTol
(Hanpumep, Ha HXXKML dupmbl Seagate, nogaepxusatowmnx SATA/300 ona
NPUHYANTENbHOro BKNtoYeHus pexuma SATA/150 npegycMOTpeH crneunanbHbIn
mpramnep).
Ctangapt SATA npegycmaTpuBaeT BO3MOXHOCTb YBEMNYEHUS CKOPOCTU paboTbl 40
600M6/c (6 I'Tw).




SATA ncnonb3syeTt 7-KOHTaKTHbIN pasbeéM BMeCTO 40-KOHTaKTHOro pasbeéma y PATA.
SATA-kabenb NMeeT MeHbLLYIO Nowaab, 3a CYET YEro yMeHbLUIaeTcs
COMNPOTUBIIEHNE BO3aYyXY, 064yBatoLLEMY KOMMIIEKTYOLNE KOMNLIOTEPA;
ynyyLaeTca oxnaxgeHme cUMcTeMsil.

SATA-kabenb 3a cYET cBoeun hopMbl Boriee yCTONUYMB K MHOTOKpPaTHOMY
nogknoveHuto. MNMutatowmn WwHyp SATA Tak e paspaboTaH ¢ y4ETOM
MHOIOKpaTHbIX NogKnoyYeHnn. PazbémM nutaHus SATA nogaét 3 HanpshkeHus
nutanus: +12 B, +5 B 1 +3,3 B; ogHako coBpeMeHHble yCTponcTBa MOryT paboTaTb
6e3 HanpshkeHnsa +3,3 B, 4TO 4a€T BO3MOXHOCTb MCMNOMb30BaTb NACCUBHbIN
nepexoaHuKk ¢ ctTaHgapTHoro pasbeéma nutaHus IDE Ha SATA. Pag SATA ycTponcts
noctaBndeTcs ¢ AByMs pasbeéMamu nutaHma: SATA n Molex.

CtaHpapTt SATA oTkasancs ot TpaguunoHHoro ang PATA nogkntodeHma no Asa
YCTPOMCTBA Ha WIend; Kaxxgomy yCTPOMUCTBY noraraetcs oTaernbHbln Kabenb, 4YTo
CHWXaET 3a4epXKKN Npu ogHOBpeMEHHOW paboTe ABYX YCTPONCTB HA OAHOM
kaberne, yMeHbLlaeT BO3MOXHbIE Npobnemsbl npu cbopke (Npobrema KOHMNuKTa
Slave/Master yctponcts ans SATA OTCYyTCTBYET), yCTPaHAET BO3MOXHOCTb OLUMBOOK
NpPW UCNoNbL30BaHNN HETEPMUHUPOBAHHbLIX PATA-LINendos.

CtaHgapt SATA npegycmaTpuBaeT ropsiyyto 3ameHy YCTPOUCTB U (PYHKLNIO
ovepeamn komaHg (NCQ).

SATA ycTponcTBa UCNONb3YT ABa pasbeéMa — OAUH, CEMWU KOHTaKTHbIN, 4N
NOOKMIOYEHNS WWNHbI AAaHHbLIX U BTOPOM, 15-TW KOHTaAKTHbIN, ANS NOAKNHYEHUS
nutanus. Ctangapt SATA npegycmatpuBaeT BO3MOXHOCTb UCMOMb30BaTb BMECTO
15-T1 KOHTaAKTHOro pasbeéMa NUTaHUsS CTaHOAPTHLIN 4-X KOHTAKTHbIN pa3beéM
Molex. cnonb3oBaHne ogHOBPEMEHHO 060OUX TUMNOB CUIOBbLIX PA3bEMOB MOXET
NPUBECTN K NOBPEXOEHNIO YCTPOMUCTBA.
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CurHanbHbIN pasbem

CurHanbHbIN Kabenb

Pa3sbem nutaHusa
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G — 3aszemneHue (aHrn. Ground)

R — 3apesepBnpoBaHO

D1+,D1-,D2+,D2- — gBa kaHana nepefayv AaHHbIX (OT KOHTporiepa K yCTPOMUCTBY M OT YCTPOMUCTBA K
KOHTpOMepy COOTBETCTBEHHO). [1ns nepenayun curHana ucnosnbdyetca TexHonorus LVDS, npoBoga Kaxaon
napsbl (D1+, D1- n D2+, D2-) aBnatoTca 9KpaHMPOBaHHBIMU BUTLIMW NapamMu.

eSATA (External SATA) — nHTepenc NoakMoYEHNA BHELLHMUX YCTPOMCTB, NOAAEPKUBAOLLNN PEXNUM
«ropsiyen 3ameHbi» (aHrn. Hot-plug). bbin cosgaH Heckonbko no3xe SATA (B cepeaunHe 2004).
OcHoBHble ocobeHHocTU eSATA:

TpebyeT ansa noaknyeHns asa NPoBoAA: WWNHY AaHHbIX U CUNOBOKW Kaberb.

OrpaHuyeH no gnnHe kabens gaHHbIX (OKOMOo 2 M).

CpenHaa npakTuyeckas CKOpoCTb nepeaaym AaHHbIX Bbiwe, Yem y USB vnu IEEE 1394.
CyLLeCcTBEHHO MEHbLLE Harpy>kaeTca LeHTparibHbIM Npoueccop.

NHTtepdenc SAS (aHrn. Serial Attached SCSI) o6ecneunBaeT nogkntoyeHmne no usanveckomy NHTepdeincy,
aHanornyHomy SATA, yCTpoUCTB, yrnpasnsemMblx Habopom komaHg SCSI. Obnagaa obpaTHON COBMECTUMOCTbLIO
c SATA, oH Ja€T BO3MOXHOCTb MOAKIIYaTh NO 3TOMY MHTEpdiency nobble yCTPONCTBa, ynpasBndemMble
Habopom komaHg SCSI| — He Tonbko HXMI, HO 1 ckaHepbl, NpuHTepbl 1 Ap. Mo cpaBHeHuto ¢ SATA, SAS
obecne4yrBaet 6onee pasBuTy0 TOMOMOIMIO, MO3BOMAS OCYLLECTBNATL NapannenbHoe NogKNYeHne O4HOro
YCTPOWCTBA N0 ABYM UnNun Bonee kaHanam. Tak e NoaaepXmBatTCa pacLUMpUTENM LWKHbI, NO3BONSAKOLWME
NOAKIMIOYNTL HECKONBKO SAS yCTPOMCTB K OOQHOMY MOPTY.



UHTepcenc SATA Il

BeeneH ¢ 2004 r. Yeenuumnack nponyckHas cnocobHocTb (co 150 go 300 MBps). YuntbiBas, 4TO CKOPOCTb
YTEeHUS C OOMHOYHOIO AMCKa Ha JaHHbIN MOMEHT npubnmkaetca kK 70 MBps, nponyckHoOM cnocoBHOCTH NepBou
BEpCUM CTaHOapTa CKOpee BCEro C rofioBoN XBaTUT Ha Gnmxaniime HECKONbKO NerT.

Bo-BTOpbIX, nogaepxka Native Command Queuing (NCQ), unn TexHonorum mapLupytmsaumm KomaHg, ctana
drakTnyeckn HeoTbemnemon Yyactoto ctangapta SATA I, oo atoro e NCQ siBnsinacb Heobsi3aTernbHbIM
pononHeHnem SATA 1.0. NCQ nossongeTt nepeynopagoymeaTh 40 32 KOMaHA YTEHUSA/3anncuy XXeCcTKoro gucka
C Uesbio AOCTMXKEHNSA ONTUMaNbHOW NPOU3BOANTESNBHOCTU U CHXKEHUS N3HOCa ero mexaHnamoB. Ee paboty
MOXXHO NMPOUSIIIOCTPUPOBATL CReayrLLnMM NPUMEPOM: NPEaNONOXNM, AUCKY NOCTYNaroT NoapsaL HECKONbKO
KOMaHA Ha YTeHue cektopoB ¢ Homepamu 3000, 2000, 7000, 5000. Auck 6e3 NCQ cumTtan 6bl cektopa MMEHHO
B 9TOM nopsiake, B To BpemMsi kak anck ¢ NCQ nameHuTt nocnegosartenbHOCTb 4TeHna Ha 2000, 3000, 5000,
7000, coBepLUMB NMpyY TOM MeHbLLEE KONNYECTBO NepemMeLLeHnit ronoBok. Kpome Toro, pesysnsratbl TECTOB
nokasanwu, 4To BCrneaCTBUE Takoro yrnopsigoumBaHus B YacTu 3agad (K npumepy, gedparmeHtaunm) MoxeT
HabnaaTbCs OLLYTUMbIA NPUPOCT NPOU3BOANTESNBHOCTU. 11151 UICNONb30BaHNA JAaHHOW TEXHOSTOrnn
HeoOxoaumbl Tpu ycnosust: kKoHTponnep SATA Il nnu SATA 1.0 ¢ nogaepxkon NCQ (Ha nnaTe unm
OTAenbHbIN), ApanBepbl A9 onepaunoHHON cnuctemMbl ¢ nogaepxkkom komang NCQ um xectkmn guck ¢ NCQ. C
nepBbiM 1 BTOPbIM HA AaHHbIA MOMEHT npobnem HeT — kKoHTponnepbl SATA Il nmetloTcs Ha BCeEX MaTEPUHCKUX
nnartax ¢ ymncetamm i915/925 n Bolwe n nForce4, cOoTBETCTBYOLLNE ApanBepbl AN HUX yxe ecTb. OgHako B
CBA3U C TEM, YTO YacTb padoTbl ¢ NCQ BbLINONHAET ApanBep, Npu BKNIOYEHUN AAaHHOW TEXHONOIMN MOXET
HabnaaTbCs HEKOTOPOE MOBLILLEHWE 3arpy3ku npowueccopa.

N B-TpeTbunx, gobaBneHa pyHKUNA ropsadero NogKNIYEeHUs, paHee sBnsiBLUAasCsa onumnmoHanbHon. [Nocne
YCTaHOBKM COOTBETCTBYHOLLMX ApanBEPOB XeCTKMn anck ctaHgapta SATA Il B cucteme onpegensietTca Kak
CbEMHOE YCTPOMCTBO U MOXET BbITb B N1l060M MOMEHT 6e30nacHoO OTKMoYeH. YTo ewle 6onee yoobHo — B
KOMMJIEKTE C HEKOTOPbIMU MaTEPMHCKMMU NatamMy NOCTaBAAeTCsa cneumanbHas nnaHka Ha 3aHIoK CTEHKY C
Ayma SATA-pasbeMamu 1 pasbeMoM NuTaHus, bnarogapa Yyemy MoxXHO noakntountb SATA |I-BuHYecTep, He
BCKpbIBasi CUCTEMHbIN B/10K U HE NCMONb3ys AONOSHUTENbHbIE NpucnocobneHns spoae USB- nnu FireWire-
KapMaHoB.

B uenowm, BTopasi Bepcusa SATA siBNsieTca ckopee ctaHgapTusaumen tex Bo3amoxxHocTen SATA, KoTopble paHee
ObiNu oTAaHbl NPOM3BOAMTENSIM XXECTKUX AMCKOB/KOHTPOSMMNEPOB, a HE YEM-TO paguKanbHO HOBbIM. TeM He
MEHee Ha AaHHbI MOMEHT yXXe UMeeT CMbICN obpallaTb BHUMAHME Ha TUM N BEPCUIO MHTepdenca
BMHYEcCTEepa, a Npu NoKyrnke otaaBaTb npeanodteHne bonee HOBOM Bepcun, He 3abbiBas, KOHEYHO, 1 O LeHe.



RAID

RAID (anrn. redundant array of independent/inexpensive disks) — OUCKOBbIN MacCuB HE3aBUCUMbIX OUCKOB.
CnyaTt ons noBbILWEHUS HAOEXHOCTN XPaHEHUS AaHHbIX U/MNU OS5 MOBbILLEHNA CKOPOCTU YTeHus/3anncu
nHgopmaummn (RAID 0)

YpoBHu RAID

RAID 0 («Striping») — AMCKOBLIM MaccuB C OTCYTCTBUEM N3ObITOMHOCTU. NHopMauus
3anucbiBaeTcsl CKBO3b BCE AMCKM NocnenoBaTesibHO, pa3buBasicb Ha Brokn gaHHbIX (Ai).

3a CYET 3TOro CyLeCTBEHHO NOBbILAETCSA NMPON3BOAUTENBHOCTL, HO CTpadaeT HaAEXHOCTb
Bcero maccuea. ([pu Bbixoge n3 ctpos nwbdoro n3 exogdawmx B RAID 0 BuH4ecTepoB
NONHOCTLIO M 6e3BO3BpaTHO Nponagaet Bca MHdopmauus). B cooTBeTcTBUM C TEOpUEN
BEpOATHOCTU, HaaexHocTb Maccuea RAID 0 paBHa nponssegeHno HagEXXHOCTEN
COCTaBMAILWMX €ro ANCKOB, Kaxaasi U3 KOTOPbIX MEHbLUE €ANHULbI, T. 0. COBOKYMHas
HaOEXHOCTb 3aBEAOMO HWXKEe HaOEXHOCTU NodOoro n3 ANUCKOB.

RAID 0 moxeT bbITb peann3oBaH Kak NnporpaMmmMHO Tak U annapaTtHo

RAID 1 (Mirroring — «3epkaro»). 0TKa3oyCTONYUBbLIN MaccuB 13 Napbl ANCKOB. [Mpu 3anmcu
AaHHble C NepBOro Aucka ayonupyoTcs Ha BTOPOM (Tak HasblBaeMoe 3epKanunpoBaHume). 310
3PP EKTUBHOE U CPaBHUTENBHO NPOCTOE B peanu3auumn peweHne obnagaet CywecTBEHHbIM
HegocTaTtkoM — 06beM ANCKOBOro NPOCTPaHCTBA MaccuBa paBeH EMKOCTU HAaUMEHbLLETO
ancka (Hanpumep, ecnn oo6beanHnTs B RAID1 guckun Ha 30 n 40 '6anT, To AocTynHo byaet
Tonbko 30 [GanT). iMeeT 3almnTy OT BbiXOA4a U3 CTPOS MONOBUHbLI MMEIOLLIMXCS annapaTHbIX
cpeacTs (B YaCTHOM crnyvyae — OfHOro U3 ABYX XXECTKNX ANCKOB), obecneymBaeT
NPUeMSIEMYIO CKOPOCTb 3anunucy 1 BbIUIPbILL MO CKOPOCTU YTEHUS 3@ CHET
pacnapannenmeaHusa 3anpocos. 3epkano Ha MHorux auckax — RAID 1+0. Npwn
MCMNONb30BaHUM TAaKOrO YPOBHS 3epKaribHble Napbl ANCKOB BbICTPAMBAKOTCS B «LLENOYKY»,
NO3TOMY OOBLEM MOSTYHEHHOIO TOMa MOXET MPEBOCXOAUTb EMKOCTb OQHOrO XXECTKOro AMCKa.
[locTonHCTBa U HegoCTaTKM Takue xe, Kak n'y ypoBHa RAID 1. Kak n B gpyrux cny4vasx,
pekoMeHayeTCs BKNoYaTh B MaccmB OUCKN ropsidero pesepsa HotSpare ns pacyéra ogmH
pe3epBHbIN Ha NATb paboumx.




RAIDS5 vcnosnb3yeT He3aBUCHMMbIM AOCTYM K AUCKaM, Tak YTO 3anpocChl K pasHbIiM RAID 5
ANCKaM MOTYT BbINOMHATLCA napannensHo. M3bbITOYHOCTb AoCTUraeTes nyTem
pasmeLleHnst 6rIoKOB YETHOCTU LIMKITMYECKM MO BCEM Anckam maccuia. [Npu cboe
Kakoro-nnbo gmcka nHgopmarmo MOXXHO BOCCTAaHOBUTb, UCMOMb3Yys AaHHbIE Ha
ocTaBLuMxcs guckax. EMkocTb Takoro maccusa pasHa (N—1)*(eMKoCTb
HanMeHbLIero gucka). MMHMMansHoe Y1cno MCKOB ANs peanu3aumm maccuBa
paBHO TpeM. [NMpnyem Ona BblMUCIEHUS YETHOCTU (a 9TO HY>KHO MPU KaXKomn
onepaumn 3annucu) HeobxoanmMo BblMNCNTb pyHKuMo XOR ansa sanucbiBaeMblx
BGuTOB. BOMBLINMHCTBO KOHTPOMNEPOB UCMNOMbL3YIOT AN 3TOro crneunanm3mpoBaHHbIe
npoLeccopbl, HO HEKOTOPbLIE BbIMOMHAOT onepauuio NporpamMmmMHo, cuiamm
LeHTpanbLHOro npoueccopa.

NTak, HesaBUCUMbIN AOCTYN gaeT BO3MOXHOCTb MaccmamMm RAIDS gocturatb
BbICOKOW NPOU3BOANTENBHOCTU B CEPBEPHbIX NMPUMNOXEHUAX C BbICOKOW YaCTOTON
TpaH3akuumn, Npu 3TOM JOCTAaTO4HO S9KOHOMHO pacxoays AUCKOBOE NPOCTPaHCTBO
Ans obecneyvyeHunsi n3bbiTodHOCTU. RAIDS — o4eHb pacnpocTpaHeHHOe U pasyMHoe
pelleHne onga camblX pasHbiX CepBepoB.

RAID10 — maccue RAIDO, anemeHTamm KoToporo senstoTca maccusbl RAID1T.
Llenb — 06beamHnTh BbICOKYH0 NpoussoguTernbHocTb RAIDO ¢
oTkasoyctonumocTbio RAID1. B nocnegHee BpeMsa 4acto BCTpeyaeTcs B
HeJOpPOrnx KOHTpornnepax.

RAID 2 3ape3epBupoBaH A58 MacCMBOB, KOTOPbIE MPUMEHSIOT KOg, XeMMUHra.
RAID 3, 4, 5, 6 ncnonb3ytoT YETHOCTb ANS 3alUTbl JAaHHbLIX OT OAUHOYHbIX
HencnpaBHOCTEN.




RAID50 o6beanHAeT 0TKa3oyCTONYNBOCTb N BbICOKYHO
ckopocTb 06paboTkn TpaH3akuui RAIDS ¢ Bbicokown
CKOpPOCTbIO NoTokoBoro YteHusi/3anncn RAIDO. RAID50
npegctasnseT cobon RAIDO-maccuB, anemeHTaMmn KOTOPOro
aBnaTca maccuBbl RAIDS. 310 xopoulee cepBepHoe
peLlleHne, HO ANns ero peanusauun TpedbyeTcs Kak MUHUMYM
LIEeCTb ANCKOB.

Disk A Disk B Disk C

RAID 5 - Array X RAID 5 - Array Y




AOD . A3 ECC/Ax | 2 ECC/A=z
BO ! ) B3 | ECC/Bx ECC/Bz
cO | - c3 ECC/Cx ECC/Cz
DO : ‘ , D3 ECC/Dx ECC/Dz |

AO to A3=Word A; BO to B3 = Word B: ECC/Ax to Az=Word A ECC; EC(/Bx to Bz = Word B ECC:
CO to C3=Word C; DO to D3 = Word D ECC/Cx to €Cz=Word C ECC; ECC/Dx to Dz = Word D ECC
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