BHeluHMe ycTponuctea 9BM

Open AHHa BnagmmmnpoBHa

Yyuntenb MHPOPMaTUKN
cows Ne 25



CocTaB BHeLIHMX ycTponcts OBM

- BHewHue ycmpoucmea QendaTca Ha ABa
BMAaa:
— BHeWHue 3Y

— ycmpoucmea esoda-ebieolda (YBB):
KnaBuatypa, aucnneun, NnpuHTep, Mblillb,
apgantep kaHanos cBda3n (KC) n gp.



BHewHue 3Y

- [MpegHa3Ha4eHbl ANs JONrOBPEMEHHOIO
XpaHeHns1 AaHHbIX

» OHKM 3HeproHesaBUCUMDbI

» MiIMeoT HamMHOro 6onbLWn 06beM, Yem
ocHoBHas namsaTb 1K



Knaccugukauma HoOCUTENEN

AOaHHbIX

* XXECTKUE OUCKMU;
¢ CbeMHble ONCKOBblIe MarHUTHbIE HOCUTENU

« KOMMaKTHblE TBEPAOTENbHbLIE HOCUTENN
(CompactFlach, Memory Stick, SmartMedia,
SecureDigital, MultiMedia Card, USBDrive),

- onTunyeckue Hocutenun (CD, DVD, Blu-Ray
Disk,);

° MAarHUTOONTU4YECKNE HOCUTETIN,
* JIEHTO4YHbIE€ HaKOIUTEIN.



XecTkue oaucku

- XXecTtkue gucku (Hard Drive) aBnsoTcs
OCHOBHbIM BNOOM KOMIMbIOTEPHbLIX HAKONUTENEN.

- Cpeau notTpebuTenbCcKUX Ka4eCcTB XKXECTKOro
AONCKaAa MOXHO BblOEJINTb IT1aBHbIE.
— eMKOCTb (00beMm),
— UCNonb3yeMbl MHTEPMENC,
— CKOpPOCTb 0bMeHa JaHHbIMU,
— HaOEeXHOCTb,
— LWYMHOCTb,
— TennoBblAENEHNE.



XXecTKkune ancku

- HakonuTenb Ha XXeCTKMUX MarHMUTHbIX OUCKaX
COLEPXUT YETbIPpe OCHOBHbIX arieMeHTa (brioka):
NakeT OMCKOBbIX MSIacTMH Ha BpallatoLlencs
OCU, FOfIOBKMN YTEHUSA-3aMNUCKU, NMO3ULIMOHEP
(aKkTHOaTOpP), KOHTPOSSIEP.

- IlnckoBaga nnactnHa COCTOUT U3 OCHOBbLI U
MarHMTHOIO MNMOKPbITUA, HA KOTOPOE
3adliMCbIBalOTCA OaHHbIE.

. OCHOBy N3roTaBJinBaroT N3 alllOMUHUEBDLIX
CrJjiaBoOB, a B rnocriegHee BpeMda N3 KepaMmku
NI CTEKIMTAHHbBbIX KOMIMNOHEHTOB.



Ycmpoucmeo ecmkoa20 OUCKa

FONOBKK YTEHWS/3aNHCK

KOPNYC MarHUTHbIE JUCKM

KDENEXHbLIE OTBEPCTUA




Cxema xpaHeHuUs 0aHHbIX Ha
)XXKeCcmKoM OUCKe

[1aHHblE XpaHATCA Ha
nnacTuHax B BUae P B S e
KOHLIEHTPUYECKMX JOPOXKEK, LN
Kakgas n3 KoTopbIX
pasgeneHa Ha ceKkTopbl No 512
banT, cocTosLwme n3
rOpU30oHTanbHO
OPUEHTUPOBAHHbLIX JOMEHOB.

* OpneHTaumMa JOMEHOB B MarHUTHOM CJi0€ CIyXXUT Ang
pacrnosHaBaHuga gBondHon nHpopmauumm (0 unm 1).
* Paamep gomeHoB onpenenseT nfoTHOCTb 3anncu AaHHbIX.



JKecTKue ancku

- B HacTosLee BpeMs KeCTKMe OUCKU
npon3BoaAaAT ceMb KoMmnaHun: Fujitsu, Hitachi,
Maxtor, Samsung, Seagate, Toshiba n Western
Digital.

- [1pakTnyeckmn Bce COBPEMEHHBIE KXECTKNE ONCKA
(B npocTtopeynn TpagmuUMoHHO UMEHYEMbIE
<K BUHYeCTEpPaMK > ) BbiMyCKaOTCA MO
TEXHOOrMn, NCnonb3yloLlen
MarHMTOPE3UCTUBHbLIN 3AAEKT



MarHMTHo-pe3ncTuBHbLIE
ronoBkKu

 [1pnHUMN padoTbl MarHUTHO-pe3ncTueHom (MR) ronoBku
NpPW YTEHUU OAaHHbIX COCTOUT B 3aMETHOM U3MEHEHWUN
COMPOTUBNEHNSA NPOTEKAIOLLEMY INEKTPUHECKOMY TOKY
NP N3MEHEHNN HANPSXKEHHOCTU MAarHUTHOrO Mon4.

« ONEMEHT YTEHUS rofnoBKM NnpeacTaBnaeT cooon
CBEPXTOHKYIO NMEHKY N3 cneymanbHOro marepuana,
KOTOPbIN MEHAET COMNPOTUBIIEHNE B 3@aBUCUMOCTMU OT
OpUEeHTaUUN MarHUTHbIX JOMEHOB Ha NOBEPXHOCTH
BpaLLatoLLerocd gucka.

- OpueHTauua gomMeHoB onpeaensercs Tem, kakon out (0
mnn 1) 3aanucaH B AaHHbIN 3NIEMEHT.



MarHMTHo-pe3ncTuBHbLIE
ronoBkKu

- [TocTOsAHHOE BO3OEeNCTBNE TeMMNepaTypbl
NnpeXaeBpeMeHHO BbIBOOUT FONOBKY U3
CTpost

- YOap XXEeCTKOro gncka MOXET NPUBECTU K
NOSABMNEHNIO BHYTPU OTKOSTOBLLUMNXCS
MWUKPOYaCTULL, KOTOPbIE NOBPEXOAIOT
rONOBKY



XapaKkTEPUCTUKUN KECTKUX ANCKOB

- B XXecTKknux guckax c nHtepgencom ATA
0ObIYHO Ncnonb3yT 1 — 5 NnacTuH, ¢
nHtepdencom SCS/— go 10.

- [lpegnovTntenbHee NpnodpeTaTb XeCcTKne
OVCKN C HauBbICLLUEW yOenbHOW
NIOTHOCTbKD — MEHbLLEE YNCIO MMacTUH
YNPOLLAET MEXaHUKY M MOBbILLAET
HaOEeXHOCTb paboThl, a TAKKe CHMKAaET
CTOUMOCTDb.



XapaKkTEPUCTUKU XKECTKUX ANCKOB

[1MOTHOCTb 3anNncu N eMKOCTb AUCKA TECHO
CBSA3aHblI MeXxay coboun.

[ToBepxHOCTHas NNOTHOCTb 3anncu 3aBUCUT OT
PACCTOAHMNA MeXaOy O0POoXKamMu (nonepevHas
NOTHOCTb) N MUHUManNbLHOro pasmepa
MarHUTHOro gomMeHa (npogonbHaa NIOTHOCTL).

ObobLaoLWwmm KpuTepUeM BbICTyNaeT
NSIOTHOCTb 3anMcu Ha eauHULy Nnowaan gucka
NN EMKOCTb NNAaCTUHbI.

Yem BblILLE MNIOTHOCTL 3anucu, Tem bonbLue
CKOPOCTb OOMEHa AaHHbIMU MEXAY rofioBKaMmn-u
bydepom (BHYTPEHHASI CKOPOCTb Nepeaayn
OaHHbIX).



XapaKTEPUCTUKU XKECTKUX ONCKOB

» CKOpOCTb BpaLLEeHUS XKECTKOro Ancka B
OCHOBHOM BJIUSAET Ha COKpaLleHNE
CpedHero BpeMeHu goctyna (noucka).

- CerogHs ctaHgapTOM YacToTbl BpaLLeHuUS
NS XEeCTKUX ONCKOB

— ¢ uHTepdencom ATA cuntaetcsa 5400/7200
0DOpPOTOB B MUHYTY (CpeaHee BpeMs OoCTyna
9-10 mc),

— ¢ uHTepgencom SCS/ — 7200/10000
000pOoTOB B MUHYTY (CpeaHee BpeMs OOCTyna
/-8 MC).



HapgeXHOCTb XpaHeHUA AaHHbIX

« OObIYHbIM NOKa3aTernem Aang ANCKOB C
nHtepdencom IDE cuntaetcss HapaboTka
Ha oTka3 300 000-500 000 vacos, C
nHtepdencom SCS/— go 1 000 000

HaCOB.

- [1N9 KOHKPETHOro aKk3emMnnsgpa oH
O3HayaerT, 4To 3a nepwuop B 1000 vacos
ero paboTbl BEPOATHOCTb BbIXo4a U3
cTpoga coctaBut 0,5% (npu nokasarene
HapaboTkn Ha oTka3 200 000 yacos).



HapgeXHOCTb XpaHeHUA AaHHbIX

- [1ns noBbILLEHUA HAOEXHOCTN DONbLUMHCTBO
npou3BoanNTENIEN MPUMEHSIOT B XXECTKUX AMCKaX
pasnun4yHble Bapunauum texHonormm S.M.A.R.T.
(Self-Monitoring Analysis and Reporting
Technology — TexHONorMa caMmoTecTUpoBaHUA U
aHanusa).

- ObbIYHO NpeaycMaTpuBaeTCs aBToMaTnyeckas
NpoBepKa LIeNTOCTHOCTM JaHHbIX, COCTOAHUS
NMOBEPXHOCTW NMacTUH, NnepeHoc nHdopmMaLum ¢
KPUTUYECKUX Y4aCTKOB Ha HOpMarbHbIe U
apyrve onepauumn 6e3 y4actus nonb3oBaTens.

- B cnyyae HapacTaHma daTtanbHbIX OLLNOOK
nporpamMmma CBOEBPEMEHHO BblAacT coobLieHne
0 HEOOXOOMMOCTU NPUHATUS CPOYHBIX MEpP MO
crnaceHnto JaHHbIX.



TexHonorma SMA.R.T.

> ,D,J'Iﬂ dHallin3a HageXHOCTU XKEeCTKOIro ANCKa
NCIMOJ1b3YKOTCA OBE Ipynrbl NMNapaMeTpoOoB.

- [lepBaga xapakTepusyeTt napameTpbl ECTECTBEHHOIO
CTapeHUnsd XeCTKOro AnNCKa.
— YMCNO UMNKNOB BKIMOYEHUS/BBIKNIOYEHNST ANCKA;
— HakKomnsieHHoe 4Yncno obopoToB ABuraTens 3a BpemMsa paboThi;
— KONMYeCTBO NnepemMeLLeHnn ronoBoK.

- BTopas rpynna napamMeTpoB XxapakTepuayeT TeKyLlee
COCTOSIHUM HaKOMUTENS:
— BbICOTa roJyioBk1 Ha NoBepPXHOCTbKO ANCKA,

— CKOpOCTb OOMeHa gaHHbIMU MeXay Anckamm u bydepom (KaLu-
NaMATbIO);

— KOINMYeCTBO NepeHasHavYeHnn NIoxXmx CEKTOPOB (Koraa BMECTO
NCNOPYEHHOIo CEKTopa noacTaBnsieTcsl cBOOOAHbLIN NCNPAaBHLIN);

— KOMMMYeCTBO OLIMBOK noncka u Aapyrme.



TexHonorua Data Lifequard

- Cneundpukaumna S.M.A.R.T. nuwb HOOPMUPYET
nornb3oBaTens o NosABMBLLENCH Npobreme.
PelueHune xxe camoun npobriemMbl B OCHOBHOM
BO3/araeTcd Ha nofb3oBarens.

- TexHonorua Data Lifequard (Western Digital) —
9TO BCTPOEHHAsA CUCTEMA paHHEN ONArHOCTUKN,
N30NALMS NOBPEXOEHHbIX y4aCcTKOB paboyen
NOBEPXHOCTU U NepeHoca AaHHbIX C HUX B
cneumnanbHO BblAeneHHble pe3epBHLIE 0bnacTu.

- OHa nponsBoauT exegHEBHYIO aBTOMaTUYECKYHO
npodounakTuKy pabo4en NoBEPXHOCTH,
CKaHUpPYy4, BbIAENAS U BOCCTaHaBNMBada CEKTOPA,
NnoTeHUManbHO NoaBeEPKEHHbIE NOTEPE AAHHbIX.



JleHTOYHbLIE HAKONMUTENW

- Hayanu ncnonb3oBartbed ¢ 1972 roga (Bpem4
NosABNEHNS cTpumepa)

- JlocTOMHCTBA:
— Hun3kaa ctommocTb XpaHeHUnA eaunHnubl AaHHbIX,
— HapexHocCTb.

« CTpUMeEpbI LLIMPOKO UCMNONb3YOT B CUCTEMAX
pa3Beaku, 6e3onacHoCTU, CBS3U, HaBUrauum mn B
Opyrnx obnacrtax, rae Haao HeENPEepPbIBHO
3anucbiBaTb OrPOMHbIE MACCUBbI JaHHbIX MPU
6e3ycroBHOM obecrnevyeHnn HagexHoOCTuU
XpaHEHUS.



dopmaTtbl HocUTeneun
(M CTPUMEPOB) HA MArHUTHOW JIEHTE:

« OQHMM 13 caMbIX pacrpocTpaHEHHbIX
aBnserca dpopmat lravan
Travan-5 nmeet emkocTb KacceT 10 ['6anT (20

[[6anT B c)xaTOM BUAE) NMPU CKOPOCTU
nepenayn gaHHbix go 1,8 Mbawurt/c.

- Cneundomnkaumnsa DAT (Digital Audio Tape
— UndopoBaga 3ByKOBas JieHTa).

— WNcnonb3yeTtca B cdpepe npodeccmoHanbHOU
3ByKOo3anucu. EMkocTb KacceTt ctaHaapTa
nocturaet 20 ['6anT, a CKOPOCTb Nepeaaymn
naHHbIX — 4.8 MbawuT/c.



dopmaTbl HOCUTENEN
(M CTPUMEPOB) HA MarHUTHOW NEHTE:

- B 1996 r. komnannen Exodata obin paspaboTaH
cobCcTBEHHbIU bopmaT 8-MM MarHUTHOM FNTIEHTbI CO
cnupanbHou passeptkon — AlT (Advanced
Intelligent Tape).

— B Kaccety BCTpoeHa Mukpocxema onall-namaTu,
cogepxalwlasa MHdopmMaLnto 0 NnapamMeTpax camou
KacCeTbl N PACNOSIOXKEHUN AaHHbIX Ha JIEHTE.

— Cneundukaumsa AlT-3 paccymTaHa Ha KacceTbl
emkocTbo 100 MoanT (260 6anT co cxxaTtuem OaHHbIX)
N CKOPOCTbIO nNepegayvn gaHHbix o 12 Moant/c.

— Qopmat AlT-6 npegycmatpmuBaeT yBeNnmM4YeHne eMKOCTH
no 800 (2000) I'éanT n ckopoctn go 95 Mbant/c.



dopmaTbl HOCUTENEN
(M CTPMMEPOB) HA MAarHUTHOW NEHTE:

- KomnaHua Quantum BbInycKaeT CTPUMEPLI C
kKaccetamun qoopmarta Super DLT (Digital Linear
Tape), oTnnyaowmeca KHeXHbIM >
obpalleHNEM C NIEHTOMW.

— B pesynbrarte cpok cry>kbbl ronoBKM cTpumepa
nocturaetT 30 TbiCAY YacoB.

— EmkocTtb kacceTtbl SDLT-320 coctandaeT 160 [6anT
(320 ['6anT co cxxaTMem AaHHbIX), CKOPOCTb Mepeaayn
naHHbIX — ao 16 MbawuT/c.

— Hocutenun dpopmara LTO (Linear Tape Open)
pa3paboTaHbl Kak cBOOOAHAasA OT NMULUEH3UOHHbIX
otuncnennun Bepcus SDLT. OHu obecrnevnBatoT
emkocTb 100 (200) '6anT, a CKOpOCTb Nnepenayn
nNaHHbIX cocTaBngaeT okono 20 MbawuT/c.



TBepaooTenbHble HAKOMUTENU

- OTO YCTPOUCTBA, BbINOJIHEHHbIE HA
MUKpOCXemax (Kpucrtannax), He UMetoLme
NoABWXHbIX YacTeW.

B ocHoBe paboTbl 3anNOMUHAKOLLEN SHENKN 3TOrO
TMNa NexXunT pusndecknn ekt KPaynn —
Hopﬂ,xavuvla>> CBA3aHHbIX C NaBUHHOU
NHXEKLMEN 3apsia0oB B MOMEBbLIX TPAH3UCTOpPaX.

Copgepxnmoe rnal-naMmaTn NporpamMmmmpyeTcs
ANIEKTPUYECKUM CNOCODBOM.

Pasnun4yalotca Takme ycTpoucTea no qopm-
doakTopy (MHTEPdPENCY) U NPUMEHSAEMOMY
KOHTpOMNNepy, 4To o0ycrioBNMBaEeT pasHuLYy B
€MKOCTU, CKOPOCTU nepenadun gaHHbIX U
9HepronoTpeodrneHun.



TBepaooTenbHble HAKOMUTENNU

dopmaTthl KapT NaL-namMmaTu

- ®opmartbl Multimedia Card (MMC) n Secure
Digital (SD) nocteneHHO yxoaaT BBUAY
orpaHmyeHHon emkocTtun (oo 64 Moant ana MMC
n 256 Moaut gna SD) 1 HN3KOWU CKOPOCTU
paboThl.

- ®opmaTt SmartMedia npn3BaH ctaTb OCHOBHbIM
dopmaTtom Ana KapT LUMPOKOro NpMMeHeHus (ot
DaHKOBCKMX KapTO4YeK 1 NPOoe3aHbIX B METPO A0
YOOCTOBEPEHNUN JTUHHOCTHN).

— OTO TOHKME NIiacTUHKN BECOM BCEro 2 rpamma.
EmkocTb — oo 128 MbGauT, ckopoCTb nepeaayvn
aaHHbIX — o 600 KbanTt/c). Ucnonbaytotca B cdepe
Lundpposoun dootorpadunm n Hocumbix MP3-yCcTponcTs.




TBepaooTenbHble HAKOMUTENU

- Memory Stick — < 3KCKMNO3UBHbIN >
doopmat pumpmbl Sony.
— lLinpoko npnmeHsaeTca B annapartype 3Tou

TOProBOM MapKu, HO NPaKTUYECKU HE
ncnonb3yertca gpyrmmMmm KOMnaHUaMn.

— MakcmnmanbHasa eMKOCTb KapTo4vkn paBHa 256
MOanT, cKopoCTb nepegavun aaHHbIX JOXOOUT
no 412 Kéawut/c.



TBepaooTenbHble HAKOMUTENU

- ®opmat CompactFlash (CF)

— Ha cerogHAWHMN OeHb caMbli
pacnpoCcTpaHeHHbIN, YHUBEPCArbHbIN.
— OcHoBHas obnacTtb npumeHeHna CF —

LmdgpoBada potorpadus.
— EmMkocTb oo 3 '6anTt, ckopocTb obmeHa
NaHHbIMU — oKosno 2 MbaunT/c.



TBepaooTenbHble HAKOMUTENU

- USB Flash Drive — npeactaBnsieT cobon ToT Xe
CompactFlash, Ho B gpyrom <K donnakoHe > .

— CyliecTByeT nocnepgoBaTenbHbIN MHTEpPpdenc USB
1.1 ¢ nponyckHon cnocobHocTbo 12 MouT/c unn ero
coBpeMeHHbIN BapnaHT USB 3.0 ¢ nponycKHOW
cnocodbHocTbio Ao 480 MowuT/c.

— USB Flash Drive MOXET Cny>XUTb He TOMNbKO
<K NepeHocUHnKomM > dpannos, HO U paboTaTb Kak
OObIYHbIN HAKOMUTESNTb — C HEFO MOXHO 3anycKkaTb
NPUNOXEHUSA, BOCMPOU3BOANTL MY3bIKY N CXaToe
BUOEO, peaakTtupoBaTh U co3gaBaTb oaunbl.
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