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Ha3Ha4yeHuMne >KeCTKnx ANCKOB

Hakonurenb Ha »EcTtknx marHnx gnckax (Hard Disk Drive, HDD),
KECTKWUI ANCK, BUHYECTEP — 3HEProHe3aBUCUMOE yCTPOKCTBO XpaHeHus
UHpOpMaLMM, OCHOBAHHOE Ha MPUHUUNE MarHWTHOM 3anucu. SlBasercs
OCHOBHbIM HaKOMUTEEM AaHHbIX B 6OJIbLUMHCTBE KOMIbIOTEPOB.

Ha3HayeHune >KeCTKnx ANCKOB




DupMa-npon3BoaNTETIb XE€CTKNX ANCKOB

CyLLleCTByeT MHO>KeCTBO KOMI'IaHMﬁ, ocyLjecTBdRLWNX AEATEJIbHOCTb 10

rpon3BOACTBY M [POAAXE XECTKUX [ANCKOB, Hambosiee U3BECTHbIMU U ®
3apeKoMeHAOBaBLIMMN CeOS1 cpeayn KOTOpbIX SBJSITCS <«Seagate»,

«Western Digital», «Samsung» un <«Hitachi». [lpoaykums 3Tnx

KOMMaHui npegcraBjsieHa LWUPOKUM acCoOpTMMEHTOM Ha COBpeMeHHOM

PbIHKE MHBOPMaLNOHHBIX YCyr U KOMIbIOTEPHbIX TEXHOIOMMA.

Seagate

HITACHI

Inspire the Next

dupmMma-npon3BogNTEsIb XECTKNX JUCKOB



MpunHunn pabortei

UHpopmaumss B  HXXM/L  3anucbiBaeTcss Ha IKECTKME IMJIacCTMHbI, [OKPbITbi€  C/10EM
¢deppomarHuTHoro matepwana. B HXXM/ wucrionb3yercsi oT O4HOM [0 HECKOJIbKUX [/1aCTUH Ha
04HO¥ ocu. CyMTbIBaroWme roJIoBKM B paboyeM pexume He KacatoTcsi MoBEPXHOCTU /1aCTUH
6narogapsi npocsotike Haberatoujero noToka Bo3gyxa, 00pas3yrollesics y MoBepXHOCTN [pu
6bICTPOM BpalyeHun. PaccTosiHne Mexay ro/ioBKOM M AMCKOM COCTaB/asieT HECKOJIbKO HaHOMETpPOs,
a OTCyTCTBME MEXaHW4YeCKOro KOHTakTa obecrieumBaeTr [OJIrmit CPOK Ciyxbbl ycTpovictBa. [lpu
OTCYTCTBUM BpalleHnsi ANCKOB rOJIOBKM HaxoAsATCs y LWMAMHAENS Wiu 38 Npejeramm Aucka B
6€e30nacHo 30He, rAe UCK/IYEH MX HELUTATHbIM KOHTAKT C MOBEPXHOCTbIO ANCKOB.

KommyTarop-npeaycunurens MoBopoTHaR pamka [Unuupaens asuratens
6r10Ka ronogoK No3uLMOHEpa NPUBOJA BPALLIEHNA AUCKOB

T

[onoska [Naker guckos
YTeHUA/3anucK (nea pucka)

MocToAHHbIA
MarHuT

P

MpuHynn pabornbi




Oo6veM namMaTn

DT0T nokasartesib BCerAa BaxeH A1 0/1b30BaTtesisi, BEAb peyb MAET O TOM, CKOJIbKO MHGOpMaunmmn cMoxeTt
COXPaHUTb KECTKMI ANCK. COBPEMEHHbIE BUHYECTEPDLI COBEPLUIEHCTBYIOTCS C KaXAbiM AHEM M B HacTosiLee
BpeMsi B /l060M MarasmHe KOMIbITEPHbLIX TOBapOB MOXHO npuobpectn HDD c emkocTbio 1 Tepabait u
BbllLIE.

OgHako BO BpeMsi BblbOpa BMHYECTEPA M OLEHKM €ero eMKOCTU c/iedyeT ob6patuTb BHUMaHWE Ha OAHY
HemanoBaxHylo aetanb. Kynus HDD c yka3aHHbiM obbemMom 250 [6, Bbl MoxeTe OOHapyXuTb, 4TO
hakTnyeckoe ANCKOBOE MPOCTPaHCTBO cocTassisieT Bcero 230 6, a To u meHbLe. [10406HOMY SIBJIEHNIO €CTb
ABa 06bsiCHeHns. Bo-nepBbix, 3asiB/IEHHbII 06bEM MOXET BK/KOHATb C/IYXKEOHYH MHGPOPMaunio, XpaHuMyto
Ha aucke. U, BO-BTOpbIX, hopMaT OTOOPaxxeHusi eMKOCTH MOXET 6biTb kpateH 1000, a He 1024, kak Mbi
MPUBLIK/IN BUAETb M Kak B NMPUHUMUNE U AOSIKHO ObITb.

Aippaunpnespsunns.

O6beM namMaTmn




Tun nHrtepgperica

Peub uper o0 TOM, Kako#M npuHUMMA [OAK/IIOYEHNS MAaTEPUHCKON MaaThbl K XXECTKOMY AUCKY
ucronb3yercs. Hanbonee pacrnpocTpaHeHHbIMU U MOMYy/ASPHbIMU BASOTCS uHTEpgesicbl IDE n SATA
IDE (ATA - Advanced Technology Attachment) - uHTepgesic, KOTopbi¥i MOCTENEHHO yXoAUT B
npowioe. M3-3a rpomMo3aKoCcTu Kabesns u 60/bLIOro HeyAOob6HOro paswemMa y [10/71b30BaTtesiss MoryT
BO3HUKHYTb TPYAHOCTH, CBSA3aHHblE C BbICBO6OXAEHMEM CBOOOAHOrO NpPOCTPaHCTBa BHYTpU Kopriyca
AN8 Nydwen umpKyasaumn Bosayxa. [1o sTod u psay Apyrux npuyuH (onTuMusauus rnporycKHOH
CrocobHocTn Kabesieri, WCrosIb30BaHNE HOBbIX TEXHO0MmMi) napasnnesnbHbiti unHTepgesic IDE
BbITECHSAETCS] CBOMM HacnegHnkom — SATA.

Tun nHtepgenca




SATA (Serial ATA) - nHTepgeiic, obecreynBaroLmi Noc/i1e40BaTe/IbHy 0 nepejady
AaHHbiX. [lpeacTaBrieHHbIi BapuaHT ropasgo 6osiee rpousBoaguTesieH U CKOPOCTb
nepegayn [AaHHbIX MeEXAYy MaTepPUHCKOUN a1aTtoin U BUHYECTEPOM 3HAYUTE/IbHO
BO3poc/ia.

SN Y S
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Tun nHrepgpeiica




Kaw-namMarTb

K>sw - 3T0 BCTpOEHHas namsTb, MCo/ab3yemMas A/151 XPaHEHUS BPEMEHHbIX AaHHbIX, K
KOTOpPbIM [10/1b30BaTe/b MM cucTteMa obpaiyaroTcsi Hambosiee yacro. OT obbema Kawa
3aBUCUT CKOPOCTb PaboTbl XXECTKOro AMCKa: BMECTO TOro 4Tobbl Kaxabiéi pas
obpalyatbCa K AUCKY U CYUTbIBATb MHGOPMAaLUIO HENOCPEACTBEHHO C HEro, cucrema
obpalyaeTcs K Kaly, KOTOPbIi XpaHWT 4acTo MCroab3yeMble AaHHble. Yem Bblwe
rokasartesib, XapakTepusyrLwmii o06bem Kiwa, TeM O6bicTpee OyAeT poucxoanTb
obpaboTtka u nepesadya mHpopmaumn. Hanbosee pacrpoCTpaHeHHbIN BapuaHT - K3 C
obbemom namsaTn 16 M6, 32 M6. Ha Haumbosiee CKOPOCTHbIX U AOPOroCTOSLUUNX
BUHYECTEpPax MMEETCs1 K3l eMKOCTbi0 64 M6.

-

K3w-naMsaTb



CKopoCTb BpaljeHUs1 AUCKOB

Haunbonee pacripoctpaHeHHblti BapnaHT - 7200 o60poTOoB B MUHYTY
CyLyecTBytoT MOJENAN IKECTKUX [AUCKOB CO CKOPOCTbIO  BpalyeHusi
wrnHaenss or 10000 go 15000 060poToB B MMHYTY, O4HAaKo
nogobHoe  AOCTUXMMO  TO/IbKO  COBMECTHO C  MCIO0J/1b30BaHUEM
coBpeMeHHbIX uHTepgericoB, Hanpumep, SATA-II n SAS. Yem Bbile
paccMmaTpuBaeMblii rokasartesib, Tem bbicTpee 6yAeT paboTaTb XeCTKui
anck. OfHaKo CpoK C/1yX6bl BbICOKOCKOPOCTHbIX BUHYECTEPOB ropasgo
MEHbLLIE U3-3a CU/IbHOI0 MEXaHU4YeCcKoro n3Hoca.

CKopoCTb BpaujeHNs1 ANUCKOB




MonynpoBogHukoBbIi Hakonurtesnb (SSD, solid-state drive) —
SHEeproHe3aBucUMoe repe3anncbiBaEMOe KOMIMbIOTEPHOE 3aroMuHarLlee
YCTPOHCTBO 6€3 ABMXKYLUMXCS MEXaHUYECKMX dacTel. SSD Hakonutesb
COCTOUT U3 MUKPOCXEM NamsiTu U KOHTPOJI/IEPa, NofO6HO ¢hrell-rnaMsTy.
Cnegyet pasnnyatb 0/yrnpoBOAHUKOBbLIE HAKOMUTENN, OCHOBAHHbLIE Ha
ucrosb3oBaHun sHeprolasucumosi (RAM SSD) u 3HeproHe3aBucuMoui
(NAND wnun Flash SSD) namsaTu.

lMo coctosiHnio Ha 2009r., nosayrnpoBOAHNKOBbLIE HaKOMUTEN MUCMO0/Ib30BasiMChb B
crneymnaan3npoBaHHbIX BbIYUC/IUTEIbHbIX CUCTEMax, B HEKOTOPbIX MOAENSIX
KOMIMaKTHbIX HOYTOYKOB, KOMMYyHUKaTOpax n cMapT@oHax.

B Hacrosiwee Bpemsi Hanbosiee 3aMETHbIMW KOMIMaHWUSIMU, KOTOPbIE€ MHTEHCUBHO

passBuBaloT SSD-HanpasreHue B CBOEN AESTE/NbHOCTU, MOXHO Hassatb Intel,
Samsung Electronics, SanDisk, Corsair n OCZ Technology.

RAM SSD

DT HakonuTenu, MOCTPOEHHbIE HA MWCI0/1Ib30BAHUN 3SHEPro3aBUCUMOM NaMsaTn
(takont ke, Kakasi wmcrionb3yercsi B O3Y 1epcoHasbHOro KoMMbloTepa)
XapakTepu3yloTCsi CBEPXObICTPLIMA YTEHWEM, 3aMUCbi0 U MOMCKOM MHGOpMaunu.
OCHOBHbIM X HEAOCTATKOM SIBJ/ISIETCS] YPE3BbIHAHO BbICOKasi CTOMMOCTb.

NAND SSD

HaKOI'II/ITE‘ﬂM, MOCTPOEHHbIE Ha WCrioJ/ib30BaHun 3HepI'OHe3aBMCMMOl7I namsTu
(NAND SSD), nosiBunncb OTHOCUTE/IbHO HEAABHO, HO B CBSI3U C ropasgo 6osee
HU3KOM CTOMMOCTBIO Hadain yBEepeHHOE 3aBOEBaHME pbIHKA. XapakTepu3ytoTcs
OTHOCUTE/IbHO HEGO/ILLLMMU Pa3MePaMn U HU3KUM SHEPronoTpebaeHueM.




lMpenmywjecrea no cpaBHEHUIO C KECTKUMU AUCKAMU

Hepnocrarku nosynpoBogHUKOBbIX Hakonurenen
- OFrpaHn4eHHoe KOJ/In4ecTBO UUKJI0B repe3anuncu

MEeHbLLee BpeMs 3arpy3Ku CUCTeMbl
OTCYTCTBUE ABMXKYLUNXCS YacTen
BbICOKasi MpOnN3BOANTE/IbHOCTb

HU3Kas noTpebssiemasi MOLHOCTb

roJIHOE OTCYTCTBUE LIYyMa

LUMPOKMI Anana3oH paboynx temneparyp
Masnbisi pasmep n Bec

- BbicOKkasi yeHa 3a 1 I'b

- CTOMMOCTb SSD-HakonuTesnesn npsiMo nponopunoHasibHa EMKoCcTH
- 6os1€€e BbICOKasi YyBCTBUTE/IbHOCTb K BHE3arHo#i rnotepe nutaHus

SAMSUNG
Flash SSD (Solid State Disk)

4G Byte

MC2GEO4GSMPP-0X)
2.5° S50 S0V
ATAS Ultra DMA Moded 66MHz
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RAID - texHonorumn

RAID (redundant array of independent disks — pe3epBupoBaHHbIH
MaccmuB HE3aBUCUMbIX XECTKUX [AMCKOB) — MAaccuB U3 HECKOIbKUX
AWNCKOB, YNpasJisieMbIX KOHTPOJI/IEPOM, B3aWMOCBSI3aHHbIX CKOPOCTHbLIMYU
KaHasnamy u BOCIIPUHMMAEMbIX BHELLHEH CUCTEMOM KaK eAnHOoE Liesoe.

B 3aBUCMMOCTM OT TuMa MCMOJIb3yeMOro MaccuBa MOXET obecrieymBatb
pa3/inyHbIe CTENEeHN OTKa30yCTOMYUBOCTU M ObicTpoaesncTBus. CHyxuT
A/151 [OBbILLEHNS] HAAEXHOCTU XPaHEHWUS] AaHHbIX W/UN AJ1S1 [OBbILLIEHUS
CKOPOCTH YTEHMSI/3anncu nHpopmaumm.

RAID - TexHoJ/s0run




RAID - texHonorumn

RAID 0 (striping — «4yepepgoBaHne») — AUCKOBbIS Maccms 13 AByX
XKECTKMX AUCKOB C OTCYTCTBMEM  pe3epBupoBaHus. UHpopmaums
pasbuBaetcsi Ha 6710ku paHHbiX (Ai) mn 3anucbiBaeTca Ha oba Aucka
04HOBPEMEHHO.

- 3@ CYET 3TOro CyLEeCTBEHHO MOBbILIAETCS PON3BOANTESILHOCTb
- CTpagaeT HaaéxXHOCTb BCEro MaccuBa (Mpu BbIXOAE M3 CTPOS OAHOIO U3

BUHYECTepOB BCA cogepXalwasca Ha Hux VIHd)OpMaLlMﬂ CTaHOBUTCS
HEAOCTYIHOM).

RAID O
striping

RAID 1 (mirroring — «3epKaspoBaHue» )

- UMEET BbICOKYI HaAEXHOCTb — paboraeTr A0 Tex rop, [oKa
QPYHKUNOHUPYET XOTS1 6bl 0OANH ANCK B Maccuse

- HeJOoCTaToOK 3ak/4yaeTcss B TOM, YTO [IPUXOANTCS Bbil/1a4ynBaTb
CTOMMOCTb ABYX XECTKUX AMCKOB, r0Jy4asi rosie3Hbiéi o6beM OAHOro
JKECTKOro Ancka.

RAID 1

mirroring

RAID - TexHoJ/s0run



RAID - texHonorumn

RAID 0+1

RAID 1

RAID O RAID O

Naai
o 2l

RAID - TexHoJ/s0run



HazHauyeHne ¢pnew-Hakonurenen

Ewe natb €T Hasaj 3TO YCTPOHUCTBO 6bl10 HEBUAAHHONM PEAKOCTbIO. [/1i XpaHeHWUsi M TPaHCropTUPOBKU
He60/bLLIOro 06beMa AAHHbIX Mbi UCMO/Ib30BaIN ANCKETbI U 1A3€PHBIE ANCKM, UTO 6bISI0 HE BCErAa yA06HO U BbIFOAHO!
MarHUTHbIE HaKOMUTEM BMELanu nllb NoaTopa merabaita nHgopmaumm, a npoxmr CD - HeyAo6HbIM M JOCTATOYHO
MPOAOIIKUTE/bHBIA MPOLECC. Ha CMeHy 3TuM MeToAaM XPaHeHWs AaHHbIX MPULLIO yCTPONCTBO, NepeBepHyBLIEE MUD
KOMIMbLIOTEPHONM repudepun - KOMMAbIOTEPHAsi cpaewka. 370 KOMMNAKTHOE M CUMMIATUYHOE MPUCoCcobieHme,
103BO/ISIOLLEE OPraHN30BaTh GbICTPOE U HAAEXKHOE MEPEMELEHNE AaHHbIX C O4HOM0 KOMMbIOTEPA Ha APYroH.

HazHa4yeHne ¢pnew-Hakonurenen




Oo6veM namMaTn

OT obbeMa naMsaATH 3aBUCUT KOJIMYECTBEHHbINA COCTaB MH@GOpMauuu, KOTopasi MOXET ObiTb
coxpaHeHa Ha Tou uam uHok nelke. [lepBbie ycTposicTBa Bmewann amwb 32 MerabaKra
O[HaKo B Te€ BpeMeHa W 3TOT riokas3atesib Obis1 peHomeHasibHbIiM. CerofHsi eMKOCTb HEKOTOPbIX
USB-Hakonutenesi nepesBaavBaer 3a 300 rurabadit CpeaHeCcTaTUCTUHECKUI 0/1b30BaTeslb
ucronb3yet ¢Gaewky emkocTeto or 1 go 8 b, 4Yero Bro/HE AOCTATOYHO AJ/11 COXPaHEHUs
y4YebHbIX MatepnasioB, OTYHETOB, OKYMEHTOB, My3blKU U Aaxe GuibMOB.

O6beM namMaTmn




CKOpPOCTb YTE€HHNS U 3anncu

Hukakoii, paxe cambiii BHYLINTE/bHbI O0O6bEM MamMsiTy HE CMOXET KOMMIEHCUPOBAaThb
HU3KYIO CKOpPOCTb paboTel @rewkn. WIMEHHO MO3TOMYy pEKOMEHAYETCA YAEIUTb
rOBbILLIEHHOE BHUMaHue 3TOMy rapametpy. CpeaHui rokasatesib CKOpocTu 3anucu - 5
M6/c. DToro sIBHO HEAOCTAaTOYHO AJ1 TeX, KTO [1/IaHUpyeT aKkTUBHOE UCI10/Ib30BaHNE
HaKkonuTesisi B CaMbiX Pas/inyHbIX LEIAX. AHaI0rmM4yHo CyLleCcTByeT CPEeAHuV CTaHAapT
CKOPOCTU YTEeHUsl AaHHbIX - npumepHo 15 M6/c bEonee «b6bICTpble» ¢reLKkn CrocobHbI
obecrneuntb 15 M6/c 415 3anucu, a Takxe 28 M6/c A4/151 YTeHusl.

CKOpPOCTb YTE€HNS1 N 3anncu




Matepunasn N3roTtoBseHus

OT matepuana oOTAENKM HelKn 3aBUCUT OUYEHb M OYEHb MHoroe. Tak, Hanpumep,
HU3KOKaYeCTBEHHAs M/1acTMacca MoABepraeTcsl BO3AENCTBUIO TeMnepaTyp. broaxeTHble Mogenm
¢newexk Kingston Hukorga He OTANYaNNCL BbICOKMM KayecTBOM Marepuasos, [03TOMY
Hepeaku c/lydan paspylueHus Kopryca M MOJ0MKM CaMoro yCTPOHCTBa M3-3a@ BO3AENCTBUS
BHeWHNX ¢akTopos. COBEPLIEHHO Apyras cuTyauusl Hab/oAaeTcs BO BpeMsi SKCrayaraumm
MPOPE3NHEHHBIX HaKonuTenei koMnaHum Corsair KOTOpbie XOPOLLIO 3aLyMLLEHbI OT BAaru.

Martepunas N3roTtoBsieHns




AnzanH cpnewkn

AnzanH pnewkn



KomMmnnekraunsa

MHorne npousBoauTeIM He CTPeMsTCS 06as10BaTb CBOUX K/INEHTOB
paclunpeHHbIMU BapuaHTaMy oCTaBKU, OAHAKO ObIBalOT U UCKIIOHYEHUS.
Tak, Hanpumep, OYe€Hb [10/1Ie3HbIM  AOroJsHeHneM 6yaer USB-
YANIMHNUTE/Ib, MHOIMX MOXET [10pafoBaTb YeXOJ, UMELWNics B
KOMIjleKTe, a TakXe CHMMMAaTUYHbIA LUHYPOK, M03BOJISIOWMI HaAeTb
QrIelKy Ha LWe 1 HOCUTb ee o4 py6aLuKo.

Komnnekrayms




HAdonosnHuresibHble BO3MOXXHOCTH

K 4ucny AOMNOIHUTE/IbHBIX BO3MO>CHOCTE€H  MOXHO
OTHeCTH cjiegyrujee:

- QyHKUMSa oKxarus AaHHbIX (aBTOMaTnyeckoe
apxmBupoBaHue anios rpu 3anncu Ha paeLlKy),;

- ucriosib3oBaHmne TexHosorum Smart Drive - craHgapT,
obecrieynBarOWMii aBTOMaTUYECKOE COXPaHeHue AaHHbIX Ha
¢rewke Bo BpeMsi paboTbl Ha KOMMbIOTEPE.

- ucriosnib3oBaHne TexHosnorun ReadyBoost - kawmpoBaHue
avinos Ansa 6osnee 6bicTpOro 1z MO6U/IbHOIo
YyHKLUNOHNPOBAHUSI CUCTEMBI.

HdonosiHnresibHbIe BO3MOXXHOCTH




Mpounssogmrens pnew-Hakonurenei

€2 SILICON POWER™

Shaving *Caring «Trustwort

CORSAIR/
=PRETEC

Prestigio

Transcend

Exceeding Your Expectations

MponszBoanTenp pnew-Hakonmnrenei






