MHTepdenckl yCTPOUCTB XpaHEHUSA
OAaHHbIX 1 RAID



 [1na nogkntoveHna BHyTpeHHUX HDD, SSD 1 npnBoaos
ONTUYECKNUX ONCKOB K MATEPUHCKOMN nnaTe 3a4acTyio
MCMOSbL3YETCA nocnenoBaTenbHbI MHTEPMENUC (SATA).

Hakonutenun SATA nogKn4arTcAa K MaTepUHCKOW nnaTe Yyepes 7-
KOHTaKTHbIN pa3beM SATA.



 Ha 0oQHOM KOHLIE Takoro
Kabensa nmeertcs
PA3bEM C KIMHYOM AN
NOOKIMHOYEHUS K
HaKONUTENO UNu
npmBoay, a Ha
OpYyrom — pasbem C
KIMHOYoOM AOnS
NOOKIMHOYEHUS K
KOHTponnepy. Ha puc. 1
nokasaH Kabenb SATA.




* CyulecTBYyeT 3 OCHOBHbIE BEpCcUM MHTEpPMenca SATA: SATA 1,
SATA 2 n SATA 3. Kabenu n pasbembl A1 HUX OgMHaKOBBIE,
O HAaKO CKOPOCTUM Nnepenayun gaHHbIX pa3nnyaroTca.

* MakcumanbHasi CKOpPOCTb nepeaayn gaHHbIX Yepe3 UHTepdenc
SATA 1 cocTtaBnsieT 1,5 ['6uTt/c, a yepes nHtepdenc SATA 2 — Ao
3 [but/c.

* IHTepdoenc SATA 3 obecneunBaeT HanbOMNbLLYIO CKOPOCTb
nepeaadun JaHHbIX, KOTOpas MOXET COCTaBnNsATh 40 6 [ 6uTt/c.



MoaknioueHWe NOPTaTUBHONO XECTKOro aucka USB

* K KOMNbIOTEPY TAaKKe MOXXHO NOAKNYaTh
BHELLHME YyCTPOUCTBA XpaHEHUA OaHHbIX.
Ha puc. 2 noka3aH NepeHOCHOW XXECTKNI
OVCK, NOAKIMHOYEHHbIN K HOYTOYKY C
nomMoLLbo kKabens USB. USB aBngaeTcs
Hanbdoree pacnpocTpaHeHHbIM
MHTEPdENCOM ANA NOAKITIOYEHUS
BHELLUHNX YCTPOUCTB. Takke angd
NOAOKMOYEHNA BHELLHNX YCTPOUCTB
XpaHeHUA OaHHbIX NCMOSIb3YeTCH
nHTepdenc External SATA (eSATA). Kabenu
N pa3beMbl eSATA OTNNYAKTCA OT
kKabenewn n pasbemMoB SATA.




* LLiInpokyto nonynapHOCTL 3a BbICOKYH CKOPOCTL nepenayu
OAaHHbIX 3aBoeBanu nHTepdgencesl USB 3.0 1 USB 3.1 ¢ pazbemMamu
CUHero useTta. Hakonutenun USB nogagepXmBaroT BOSMOXXHOCTb
ropsayemn sameHsol, T. €. 4Nnsg NoAKNIYEeHUS nnu n3ernevyeHns
TaKoOro YCTPOUCTBA HE HYXKHO nepesarpykaTb KOMMbIOTEP.



* KogHoMy nopTy USB koMnblOTEpPA NOCPEACTBOM
KOHUEHTpaTopoB USB MOXHO TEOPETNYECKN NOAKITIOYNTL A0
127 otaenbHbIX YCTPOUCTB. KoHUeHTpaTop USB ncnonb3yeTcs
ONA NOAKNKYEeHNA HECKONBbKMX yCTpoucTe USB. HakoHel, MHOrne
YCTPOWUCTBA MOTYT NnosiydaTb NUTaHne Yyepes nopt USB, 4To
YCTpaHAET HEOOXOAMMOCTb BO BHELLUHEM UCTOYHUKE MUTAHUS.



CyLlecTBYET HECKOSIbKO TUMOB pa3dbemoB USB. Ha puc. 3
npeacTaBreHbl Hanborsiee pacnpocTpaHeHHbIN pa3bem USB Tuna A,
a TakXXe Tpu Apyrux 4acTto ncnosb3yemMblix pasbema USB. Ha puc. 4
npegcrtaBneH HoBeuwmnm pasbem USB-C (unn pasbem USB Tuna C).

Tunbi pasbvemos USB

Pazvem USB-C

CopepLueHHO HOBBIA OU3aiH

ANs 3apagKu YCTPOHCTE

MacwrabupyeMocTb C yyeTom
noTpe6HocTel B Gyaywem
Paapa6oTan ana yaoeneTBOpeHUA
USB

YnyuwexHoe yRo6CcTeo UCNONb3OBaHUA
cabe!

MoBo# opHeHTaLuK

Bonee KOMNaKTHLINA pasbem

PaapatoTan ana HOBEHLWMX NPOQYKTOB

Mopgnepxka MacwTabupyemMoro NUTaHua

Synyumx noTpebHocTen B untepdence

Paavemst Ha K ne MOXHO BCTaBNATbL B



B Tabnuue Ha puc. 5 npeactaBneHt

Onucanne
monyenancnoeoﬁmcrb unma

CNoco0Obl NOAKITHYEHNSA BHELLIHUX
YCTPOWUCTB XpaHeHUa AaHHbIX. Ha
pucC. 6 NoKasaHa gnarpamMmma gns
CpaBHEHUA NPOU3BOANTENBLHOCTH
Pa3NnNYHbLIX MHTEPENCOB.

MakcumanbHas NnponyckKkHas CNOCOBHOCTb BHELUHUX NOAKTIOYEHUIA

pucC.
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FireWire UsSB 2.0 FireWire eSATA USB 3.0 USB 3.1 Thunderbolt 2
400 800

TUnbl BHELUHUX NOOKTIOUEHUA

FireWire 400
(IEEE 1394a)

FireWire 800
(IEEE 1394b)

eSATA

USB 2.0

USB 3.0
USB 3.1

Thunderbolt

MoagepusaeT NOAKNKUEHKE
NPpUBOAOE C BOSMOMHOCTDLIO
ropaues 3ameHut

* K ogHOMY NopTy uepea

KOHUEHTPATOPE MOXHO
NOAKNIOUKTE A0 63 YCTPOWCTE

* [logaeTt nuTaHue
* O6patrHo coBmecTuM ¢ FireWire

400

* [InA NOAKNOUYEHMUA TAKKE MOXHO

K“cnonb3oeath kKatens Ethernet

* CnyxuT ana NoaKNioUeHHS

BHELUHWX NpuBOoAOE SATA

* [INA NUTaHUA BHELUHWX OMCKOB

TpebyeTca oTaenbHbil Kabenb
NUTaHWUA

* Hecosmectum c SATA
* TognepmuBaeT NoaKMOUeHHe

NPUBOAOE C BO3MOXHOCTHIO
ropavyein sameHol

* K ogHOMYy NOpTY uepea

KOHUEHTPaTOPE MOXHO
nogkniounTs 80 127 yCcTponcTs

* [logaeT NUTaHue
* O6patho cosmecTum ¢ USB 2.0
* D6paTtHo coBmecTiM ¢ USB 2.0 ¢

USB 3.0

* [MoanepwueaeT wnendosoe

nogxnioueHWe 4o 6 ycTponucTe

* [logaeT nuTanue
* B untepdeice Thunderbolt 3

ucnonbayeTca pazbem USB-C

400 Méut/c 45m
800 Méwut/c 45m
100 m
3 lout/c 2M
480 Méut/c 5mMm
5 Iéut/c KEY
10 Féut/c KRY
10 Féut/c 3m

20 Féut/c (Thunderbolt 2)
40 Féut/c (Thunderboit 3)




YCTpOonCcTBa XpaHEHNS JaHHbIX TAKXXe MOXHO OObEANHUTL B
rpynny ans cosgaHms XpaHmnuila 6onbLoro oobema,
obecneyvnBatoLLEro n3dbITOYHOCTb. [ 9TOro NCrosib3yeTcs
TeXHOorNnormsi N3bbITOYHOIrO MaccuBa He3aBMCUMbIX AMCKOB (RAID).
RAID — 3TO BO3MOXXHOCTb XPaHUTb AaHHbIE B CUCTEME U3
HECKOIbKUX XXECTKUX OUCKOB, YTO NO3BOSAET MNOBbLICUTb

Npomn3BoauUTENbHOCTb KOMMbloTepa. OnepaunoHHasa cuctema
pacrno3HaeT RAID Kak OAWH AUCK.



[TpnBeaeHHble HMXKEe TEPMUHbBI ONMUCLIBAOT, Kak RAID XpaHUT
OaHHble Ha Pa3nNUYHbIX ANCKaX:

e YeTHOCTb — BbiBNEeHUe onbokK AadHHDbIX.

e YepeaoBaHuve AaHHbIX (3anUCb cTpannamum) — 3anmchb
OAaHHbIX HA HECKONbKNUX AUCKaX.

e 3epKkanmMpoBaHMe — XpaHeHue KON AaHHbIX Ha BTOPOM
ANCKe.



CyLluecTBYET HECKOSbK
poBHeN RAID.

RAID 0+1

10

4 (HeobxoauMmo
UETHOE Umncno)

Yepeposaxue
AaHHbIX Ha YpPOBHE
6n0KOB C
BblAENEHHON
UETHOCTbIO

CoueTtanune
uepenoBaHus
[OaHHbIX U YETHOCTH

Hesasucumblie gucku

ONs XpaHeHus
OaHHbIX C JBONHOM
UYETHOCTbIO

CoueTtahnue
yepenoBaHus
OaHHbIX U
3epKanuMpoBaHus

3epkanupoBaHHbIn
Habop B Habope C
yepenoBaHUEM

MopgepxusaeT
MHOXXECTBEHHbIE 3anpochbl Ha
uTeHue, Npu cboe gucka
MCNONb3YETCS BblAENEHHbIN
OUCK YETHOCTU ANs co3aaHus
AucKa Ha 3aMeHy
* [loanepxusaet
MHO)XXECTBEHHbIE
OOHOBPEMEHHbIE 3anpochl Ha
UTEeHWE W 3anuchb
* [laHHble 3anucbiBalOTCA Ha BCe
OUCKU C UETHOCTbBIO
* [laHHble MOXXHO BOCCO3aaTh Ha
OCHOBE MHGOPMaLUK,
Hal[eHHOW Ha Opyrux auckax
UepenoBaHue gaHHbIX Ha
YPOBHE 6M10KOB, AaHHbIE
UETHOCTU pacnpegenekbl No
BCEM QMCKaAM, MOXET
obpaboTaTb OQHOBPEMEHHbIE
c6bou OByX AUCKOB

Bbicokasi npon3BogUTENbHOCTD,
BblCOUaNLLMIKA YPOBEHD 3aLUUTbl
OaHHbIX

OTKa30yCTOMUUBOCTD U
ynyulieHue
NPOU3BOAUTENBHOCTH

3anpocbl Ha 3anuchb —
y3KOe MECTO n3-3a
BblA€NEeHHOro gucka
YETHOCTHU

Mpou3soanTenbHOCTb
npu 3anucu HUXe, Yem
yRAIDOun 1

[Mpou3BOAUTENBHOCTb
HWxe, uem y RAID 5;
nogaepXXuBaeTcs He Ha
BCEX KOHTpoOnnepax
OUCKOB

BbicOKue nsagepxku,
NOCKONbKY Ans
aybnMpoBaHUs AaHHbIX
TpebyeTcs B ABa pa3a
6onble MecTa
BbiCOKMe U3aepxku,
NOCKONbKy Ans
ay6nvpoBaHUs OaHHbIX
TpebyeTcs B ABa pas3a
6onbwe mecTa

CpasHeHue ypoBHen RAID

puc.

YpoBeHb MuHumanbHoe | OnucaHue Mpeumywecrsa Hewyocratku
RIUC) KON-BO AUCKOB

Yepeposaxue
JaHHbIx 6e3
U36bITOYHOCTH

3epkanupoBaHue
AUCKOB

Koguposaxue ¢
UcnpasneHnem
ownbokK

YepepgosaHue
AaHHbIX Ha YPOBHE
6anToB C
BblOENEHHOM
UETHOCTbIO

Haunyuwas
NPOU3BOAUTENBHOCTb

Bbicokasi npou3BOAUTENBHOCTD,

BbICOKWM YPOBEHb 3aLLUTbI
OaHHbIX 6narogaps ux
aybnupoBaHuo

[aHHbl ypoBeHb 60MbLUE He
ucnonb3yeTcs

[Ona 6onbliux,
nocnenoBaTeNbHbIX 3anpocoB
OaHHbIX

OTcyTCTBYET 3almTa
[aHHbIX, c6or Ha OgHOM
OUCKE NPUBOOUT K
noTepe BCEX AaHHbIX

Bbicokue 3aTpatbl Ha
peanu3aumio,
NOCKONbKY HE06xoaum
OONONHUTENDBHbBIA AUCK
paBHOM unu 6onbLUen
€MKOCTH

Town xe
NPOU3BOAUTENBHOCTU
MOXHO AOCTUUb NMpU
MEHbLUX U3OepxKKax C
nomoubio RAID 3

He nopgepxxuBaeTt
MHOXXECTBEHHbIE,
OOHOBPEMEHHbIE
3anpocbl Ha UTEHUE U
3anucb



