noabem RAID'oB ¢ annapaTHO-NpoOrpaMMHOU rnyouHbI
Ha onepauuoHHYI0 NOBEPXHOCTb

KPUC KacCIEPCKH aKa MbIIIbX

airplane rule (mpaBujo camMojeTa) IJACHT: CJI0KHOCTH YBEJIHYHBAET BEPOSITHOCTH
MOJIOMKH; [BYXMOTOPHBINi caMoJieT 1O CPAaBHEHMI0 C OJHOMOTOPHBIM HMeeT, IO
KpaiiHell Mepe, BABoe 0oJibIIe NMpPo0JjeM ¢ JBUraTeJssMH. M 3TO COBCeM He IIyTKAa.
otka3bl RAID'0B (Kak mporpaMMHBIX TAK U ANNAPATHBIX) — BIIOJIHE 00BIYHOE /1€J10, a
BOT CJIOKHOCTh MX BOCCTAHOBJICHHUS MOPSI/IKA HA /IBa BbIIIe. B OHOI cTaThe, KOPOTKOM
KAK MBIIIHHBIA XBOCT, NMPOCTO HEBO3MOXKHO ONHMCATH TEXHHUKY BOCCTAHOBJICHHS B
aeTansx, MO03TOMY OrpaHM4YuMcsi 0a30BbIMH NpHeMaMH, NOATOJKHYB 4HTaTeds B
HY’KHOM HanpaBJeHUH.

geedeHue

PydHoe BoccTaHOBJIEHHE JAHHBIX TpeOyeT crenuaibHOM MOATOTOBKH M 00EBOTO OIBITa (ChIHA
OLIMOOK TPYAHBIX). He CTOUT M HajesThCs, 4TO YTEHHE CTaTeil, KHUI ¥ TEXHHYECKOW JOKYMEHTAaIuu
HIOMOJKET BOCCTAHOBHTH YIABIIMH IMCKOBBI MAaCCHB C IIEPBOTO pas3a, He YIPOOUB €ro OKOHYATENIBHO.
ABTOMAaTH3UPOBAHHBIC YTHINTHI — OECCIOpHOE 3710, HO 3TO HAaUMEHBIIIEee 3710 M Oe3aIbTepHATHBHBIN
KOMIIPOMHCC JUI TeX, KTO HE 3aHMMAaeTCs BOCCTAHOBJICHHEM JAHHBIX PETYISIPHO M HE HUMeEeT HU
CpPeICTB, HU BpeMeHH Ut oO0ydeHus. Ha "mogsem" qrCKOBOTO MaccHBa 3a9acTyIO OTITYIICHBI JHU WIIH
Jlake 4Yachl M 4TOOBI B CyMaTroxe HHMYEro He HalyTaTh, HEOOXOAMMO 3a0JaroBpEMEHHO  CKadaTh
ABTOMATH3MPOBAHHBIC YTHIUTHI (TEM WJIM HHBIM 00pa30M 3apernCTPHPOBAB HX), CO31aTh BUPTYAIbHbIA
RAID nox VM Ware (unu Virtual PC) u pazo0parbcsi ¢ OCHOBHBIMH pblYaraMu yIpaBJIeHUSI.

I'maBHBIM 00pa3oMm, MBI OyaeM TOBOpPUTH 00 OmnepanMoHHBIX cucTeMax cemerictBa NT u
¢aitmooit cucreme THma NTFS, Linux/BSD ycTpoeHBl coBceM 1O ApyroMy, HO OCTaBHTh HX
HEYIIOMSHYTBIMA — 3TO MPECTYIUICHUE.

Yymo Ham noHadobumcs

Jlyumiast yTunuTa Ajsi aBTOMaTU3UPOBAHHOTO BOCCTaHOBJICHMS amnmapaTtHbix RAID-maccuBoB
U TUHAMHAYECKUX JHCKOB, MOAnepkuBaeMbix HaunHas ¢ Windows 2000, 3to, 6eccriopHo, R-Studio ot
xomnaanu R-Tools Technology (www.r-tt.com). Bepcust uncto mst NTFS (http://www.r-studio.com/)
oboiigercss Bcero yuins B $50, 4TO HEMHOTHMM JCIHICBIIC IMOJHOW BEpPCHH, 'Mepemaronmid" ecATOK
(alIOBBIX CHCTEM W3 pa3HBIX ONEPAlMOHHBIX MHUpOB M crosmed $80, xoTs ee momHoTa BecbMa
otHocutenbHa U R-Studio Technical License co Bcemu HaBopoTamu oboiigercst B $900, mpu 3tom
KOMITaHHSI HACTOSITEIBHO PEKOMEHIYET XOpOIIO MOAyMaTh, MpEeXJe 4YeM ee IOKymnarb. J[oBoibHO
CTPaHHBIA MapKETUHT HellpaBaa ju?



= R-5tudio Demo - Drive view {My Computer) [_]=]
J Drive | Create Tools  View Help
_ ¢ )| Create Region.., F4 =
|G §Qomerein. = B[ @
Biies (.} Create virtual Yolume Set Proparties x ‘
Dievinerl 2| Create irtual Mirror [ Fs [ Stant | Size Mame W alug |
=g Wl () Create Virtual Stripe Set 2GE Physical Drive, Disk
% Create Yirtual RAIDS NTFS 31.5KB 996.2 MB = Narng Viware, Yiware Virkual 51.0
FaTl... 9962 ME 1.0 GE - 05 Ohject 1. \PhysicalDrive2
Add Empty Space... FAT1... 996.2 MB 1.0 GE - R-Studia Driver WinMT\HandlePhysical
1GE - Slze 1 GE (2097152 sec)
* HoBbii ToM NTFS 16 KB 1022.0 ME - Sector Size 512 B
[ R | - artition size 1 GB (2097152 sex)
&2 WMware, VMware Yirkual 51... 1GE [=l Drive Control
= i e Maximum Transfer f4 KB -
E‘@I ASUS CRMW-52244 1,35 1/ Unit S512B -
- E i i Buffer Alignment 2B -
P e IfO Tries H 4
=l Physical Drive Geometry
i e Cylinders 512
- Tracks Per Cylinder 123
- Sectors Per Track 32
i e Sector Size 512B
= Device Identification
i e wendor Vhware,
¢ i Product Viware Yirtual 5
i o Firmware 1.0
[=l- sCSI Address
i i Port Mumber 1
i path 1d i
- Target Id 2
P e Llun 1}
- Bus Type SCSI -
@Properties q Ik
Log £ ‘
Type I Drate Time Texk |

Create Yirtual RAIDS,

Pucynoxk 1 tak Beirasaut R-Studio

NtExplorer or Runtime Software (http://www.runtime.org) mpencrasiser co0Oi MpPOIYKT
COBEPIIEHHO MHOTO Kilacca — YAO0OHBIN JUCKOBBII PENakTop, OTOOPAKAIOIINI B €CTECTBEHHOM BH/IE
BCE KIIOYEBBIE CTPYKTYphl (aitnoBoii cucrembl NTFS (Bepcust mist Linux mosiBHiiach OTHOCHTENBHO
HEJIaBHO U BCE €IlIe OCTaeTCs JOCTATOYHO CHIPOH, HO BCe e 3TO Jydlue, yeM lde uim aqpyrue qUcKOBBIe
PEKTOpBI, KOTOPHIMH TPUXOAMIOCH TOJIB30BaThCs 10 3Toro). M Ta, u apyras Bepcusi cTosT mo $69.
Pabora ¢ RAID-maccuBamMu HENOCPENCTBEHHO HE IONCPXKUBACTCS, HO IIPH TSDKENBIX OTKa3ax
(marmpumep, korauHe RAID-KOHTpOIIIEpa) C TUCKAaMH IPUXOAUTCS padoTaTh Ha (PU3UYECKOM YPOBHE H
TyT NtExplorer oka3siBaercst He3ameHNM. R-Studio Tak e BKito4aeT B ceOsi TUCKOBBIN peaakTop, HO
HepeabHO MTPUMHUTHUBHBIA U Y>KaCHO HEYHZOOHBIH.



- Runtime's DiskExplorer for NTFS [_Ta]x]
File | Gota Link Edit Yiew Tools Help

Ea g epl | BEE | SV LT[ & " | €S-
MFTH «18 FILE: ‘ntkrnlpa.exe’. 3 . 1611840 bytes, modified 23.03.2000 3:00:00, starting at cluster *0A7CER, Parent dir #14[1] ﬂ
Structures: Interpretation of data:
=-*H Mt entry |chars —
% Header 90 00 03 00 00 00 04 00 00 00 FF FF 00 00 HZR. .. .. ... &4, :1
=95 Altnbutes 10 BB 00 00 00 00 00 00 00 40 00 00 00 00 00 00 00 & ......@ .. ...
=8 50 20 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 .
-7, Header 30 00 00 00 00 00 00 00 00 00 00 00 00 CE 00 00 00 H
- Body 40 OE 1F BA OE 00 B4 09 CD 21 B8 01 4C CD 21 54 68 . .e..r.HIZ.LHITh
EI-% 330 S0 69 73 20 70 72 6F &7 72 61 6D 20 63 61 6E BE 6F |is program canno
" Hoader 60 74 20 £2 65 20 72 75 GE 20 £9 EE 20 44 4F 53 20 t he run in DOS
g‘ Body 70 6D 6F 64 65 2E 0D OD D& 24 00 00 00 00 00 00 00 mode. .. . §... ...
80 50 74 C4 CE 14 1B &A 9D 14 1B A4 9D 14 1B &4 9D Pzl0. €%, k. &
=8 sa0 90 14 1B 4B 9D 53 1B &A 9D 18 3B 44 9D 5B 1B &4 9D . .«KS 6. HE[ 6%
‘i« Header A0 42 13 AC 9D 15 1B A3 9D 14 1B A 9D 1A 19 A4 9D B.-K. .€R. Gk €K
-~ Body BO 4D 38 B9 9D 12 1B A4 9D 52 69 63 68 14 1B A4 9D MSMi.  ExRich. &
C0 00 00 00 00 00 00 00 00 50 45 00 00 4C 01 13 00 ........PE..L..
DO 8¢ S& 4D 38 00 00 00 00 00 00 00 00 E0 OO0 2E 03 fZH8.. ... ..a..
E0 0B 01 05 OC CO AF 13 00 CO E3 04 00 00 00 00 00 AT 4=

FO 20 A9 00 00 CO 04 0O 0O 40 A7 06 00 00 0D 40 00 @, 4. . @, . .@
100 40 00 00 OO0 40 00 00 OO OG5 0O 0O OO OG5 0O 00 OO0 @ @

110 05 00 00 00 00 0O 00 00 40 98 18 00 CO 04 00 OO0 .. .. ... @1.. 4. .
120 F& 76 19 00 01 00 00 00 00 00 04 00 00 10 00 00 wyw. -

130 00 00 10 00 00 10 00 00 00 00 00 00 10 00 00 oo

140 80 04 13 00 07 91 00 00 4C 05 16 00 3C 00 0O OO ®....° . L.. <.
150 C0O OC 16 00 E4 A5 01 00 00 00 00 00 00 00 00 00 4...gT.

160 00 00 00 O0 OO0 OO0 00 00 &0 BA& 17 00 1C CD 00 00 = H
170 EO 05 00 00 1C 0O 00 00 00 0O 00 00 00 00 00 00 &, . -

180 00 00 00 OO0 OO OO 00 00 OO0 00 00 00 00 00 00 oo

190 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 .. .. ... ... ...

140 CO 04 00 00D 1C 01 00 00 00 0O 00 00 00 00 00 00 & .. ... .. .. ...

1RO A0 00 N0 AN Afd a0 nn an an nn nn nn nn nn nn nn LI

Faw data

45 49 4C 45 ZA 00 03 00 FS 76 &0 28 00 00 00
0E 00 Ol 00 20 00 01 00 22 01 00 00 00 04 00
00 00 00 00 00 00 00 00 05 00 2A OC 00 00 00
10 00 00 00 &0 00 00 00 00 00 a0 00 a0 oo od
48 00 00 00 12 00 00 00 00 O& AE 15 &4 2F EF
00 CO 4C BB 54 94 BF 01 ES 15 E7 ED 44 84 C6 01 _AL»Z¥i.m.sHD, X.

|
Sector=x0000008F (143) [ Details |+
Drrive: HD128: [1st hard drive], 4132365 [<003FFACE] sectnrsl Sectors 0-4 192 964,

Path: @J‘HT‘E@

HD128:\NTFS\$MFThntkrmipa.exe
Wolume: ClusterD: B3, Cluster size: 2 sectors, Type: NTFS Region: Cluster 00000028 (40)

Memary inuse: 521128 |View: H IRt |

Pucynoxk 2 ...a tak — NtExplorer

HakoHer, i OCMBICICHHOTO YIpPABICHUS BCEMH pblYaraMd HEMPEMEHHO MOTpebyeTrcs
CIPaBOYHOE PYKOBOJCTBO M IyTEBOAMTENb 10 CTPYKTypaM (aiIoBBIX CHUCTEM, HAIPUMED, "TEXHHUKY
BOCCTAaHOBJICHUs JaHHBIX", KOTOPYIO MOXXHO OecriaTHo ckadath ¢ http://nezumi.org.ru/recover-full-
rus.zip

noMuUHKuU 6s10Kka cryxebHolU UH(bI

Besiknit RAID (HeBakHO ammapaTHBI WIIM HET) NPEICTaBiIseT CO0OI ANMCKOBBIH Maccus,
uHpopManus 0 KOHPUTypallu KOTOPOTrO Hallle BCEro XPaHHUTCS HAa CaMHX JUCKax B CHEHUAIBHOM
o06J1acTh, OOBIYHO PACIIOJIOKEHHOW B Hadalle M/WIIM KOHIIE KaKAOTO JAKCKA, a, IOTOMY, BOTKHYTb JIUCK B
OOBIYHBIN KOHTPOJUIEP HE MONyduTcs — aaxe ecnu 310 RAID-1 (3epkampHblii muck), To BIOS, He
0OHapYKUB B MOJIO’KEHHOM MECTE 3arpy304HOI0 CEKTOpa ¢ TaONUIEH pa3enoB, OTKaXeTCs TPy3UTCS.
OK, rpy3umcs ¢ muckersl. Ha ¢u3ndeckoM ypoBHE IMCK YUTAETCS NMPEKPACHO, HO BOT OIEpallOHHAs
cHCTeMa B yIOp HE BHIOUT CTPYKTYp AAHHBIX (paillloBOM CHCTEMBI M IpeaaracT oT(gopMaTupoBaTh
TaKOM JUCK, CUUTAsl €ro MyCThIM. 3aMaH4YMBOE MPEUI0KEHUE, HO JIydlle OTKa3aTbCsa OT HEro cpaszy U
HaBCerja.

B Oiyioke koH(Urypanuy 3amnuchIBAIOTCS JKU3HEHHO BaXKHbIE Mapamerpbl U (opMaT 3THX
MapaMeTpoB YHUKAJIEH /ISl KaXIOro KOHTposuiepa, a motoMy RAID-maccuB, coOpaHHBIN MMOA OJHUM
KOHTPOJUIEPOM, € TOYKH 3PEHHMS APYTOro BHINIAANT MycThIM. Kak MHHUMYM B O5I0Ke KOH(UTypaLuu
XpaHUTCA THIl MAaccHMBa, pa3Mep OJHOTo OJoKa (BapbUPYIOMIMICS B 3aBHCUMOCTH OT HACTPOEK MU
ocobeHHOCTEH KOHTposutepa ot 512 baiit mo 1 Moaiita), a Tak e MOPSAOK AUCKOB B MACCUBE, OJTHAKO,
13 BCSIKOTO NTPAaBWJIA IMEIOTCSI HCKITFOUCHUSI.

Jocrtarouno MHorue amnmapatHele RAID-KOHTposuiepsl OnpeaesstoT MOpsSAOK CIeA0BaHUS
JIICKOB, IIyTEM *ECTKOM MPUBA3KU UX K MOPTaM KOHTPOJUIEPA MU FOBOPS YEIOBEUECKUM SI3BIKOM —
KabesM, COCJUHSIOMUX MX. DTO HE eCTh Tyl HO TOH MPOCTOM NPHYHMHE, YTO €CJIM MbI BBHITAIUM
(cropeBIuii) KOHTPOJUIEP, MPEABAPUTEIBHO HE MOMETHB MHOPSIOK Kabelei, TO Jaxe 3aMCHHB €ro
HOBBIM, MPEBpPaTHM JAWCKOBBI MAacCHUB B TpyXy (ecimm, koHeuHO, 3To He RAID-1) m mpumercs
3aIycKaTh yTHINTY aBTOMAaTHYECKOT0 BOCCTaHOBJICHHUS, HalIpuMep, Ty ke R-Studio.

Pazmep ongHOro Oiioka WMHOTZ@ XPaHWTCS B 3HEPrOHE3aBUCHMON IaMATH KOHTpOJUIEpa U
yTpadWBaeTcs NMpH KOHYMHE IOCIEAHEro (WIM TOTaJbHOM cOpoce BceX HACTPOCK, €CIM, KOHEYHO,
pasmep Onoka otamuaercs ot jgeduorHoro). [lpocreiimme RAID-koHTposuiepbl XpaHSAT B



SHEProHEe3aBUCUMOM MaMATH W THUI JUCKOBOIO MaccuBa (0COOEHHO 3TOo XapaktepHo mis RAID-
KOHTPOJIEPOB, UHTETPUPOBAHHBIX B MATEPUHCKYIO ILIATY).

bnok koudurypanuu ammnapatHoro RAID'a omepainnoHHO#H cCHCTeMe HEAOCTYIICH U MMOTOMY
MOXeT OBbITh Pa3pylleH TOJbKO K3-32 omrbok B camoM RAID'e uinu obpasoBanuu BAD-cekrtopoB Ha
MIOBEPXHOCTH JAWCKa (KIMHHUYECKHE CIlydad Koraa Mbl cHMMaeM auck ¢ RAID-xoHTpomtepa u
nonkiogaeM K o0sraaoMy IDE/SCSI koHTpoOIIIepy MBI HE pacCMaTpUBAeM, XOTS... HHTETPUPOBAaHHEBIE
RAID-koHTpOIIIEpH! 3a4acTyi0 MOTYT paboTaTh B 000MX pekuMax u mpH cOpoce HacTpoek CMOS'a
riepexouTh U3 RAID'a B OOBIYHEINA PEKIM).

bnok xoudwurypanumu nporpamMmHbiXx RAID'OB HaxoaumTcs B Ipedenax JIOTMYECKOTro
JIICKOBOT'O IPOCTPAHCTBA M PA3PYIIUTh €r0 MOXET KTO YrOJHO (HampuMep, MEHEDKEphl 3arpy3Ku) U
€ro ropua, eCTeCTBEHHO, BEJIET K yTpaTe JI0CTyla Ko BceMy mMaccuBy. K cuacThlo, 6510k KOHpUTrypauuu
NpPaKTHYECKU BCer/a AyOnupyercsl Ha KaIOM JAMCKE MAaCCHBA U XOTs 3TU OJIOKM YaCTUYHO Pa3lIuyuHbl,
caMbl€ TJIaBHBIE TAPAMETPhI U3 HAX BCE-TAKH MOXKHO BBITSIHYTb.

A MOXHO M HE BBITATHBaTh, & BOCCTAHOBHTh METOIOM Iepebopa. IIockoibKy, OUCKOBBIE
MaccuBbl Ooiee yeM n3 St HDD — peakocTs, MX MOpSAOK mMoOMpaeTcsi 32 HECKOJIbKO MHHYT. C
pasmMepoM OJyioka jena OOCTOAT 4YyTh CIOXKHEE, HO, IOCKOJbKY, OH MOXET HPHHUMATh TOJBKO
(bMKCHPOBaHHBIN psiJl 3HAYCHUI, KPaTHBIH pa3Mepy CEKTOpa, TO KOJINYECTBO BO3MOXKHBIX BAapUAHTOB HE
TaK yX ¥ Benuko. [Ipocto coznaem Buptyanbubiii RAID B R-Studio u nepebupaem ero napameTps! 10
TeX 0P, MTOKa BCE JaHHbBIC HE CTAHYT MOJHOCTHIO YUTAOCTbHBIMH.

MOXOPOHbLI KOHMpoJIiepa

Otka3el RAID-KOHTpOIIEPOB CIIy4arOTCsl JOCTaTOYHO YAaCTO M OYEHb HENPHUATHBL Eciu 310
BHEILIHUI KOHTPOJUIEP OT KPYIHOro rnpousBoauTens (tuna Adaptec), To Jake Ajsi MOJEIIEH, CHSTBIX C
BBIITYCKAa, IPAKTUYECKH BCEra MOXKHO HAWTH COBMECTHMBIH KOHTPOJUIEP, ITOCKOJBKY QupMa
3a00THTCSI O IPEEMCTBEHHOCTH, /1a U B 3HEPrOHE3aBUCHMON MaMATH HUYErO HE XPaHUT, pacmoniaras
BCIO HH(OpMaIuio Ha auckax. Kopoue, mpocTo MeHseM KOHTPOJIEp U pagyeMcs KU3HH.

A Botr Bbuier RAID-kOHTpO/UIEpa, MHTETPUPOBAHHOTO B MAaTEPHHCKYIO IUIATY, 3TO YXKe
karactpoda. Jlaxxe ecnu ymacTess HAWTH aHATOTUYHYIO MaTh, BOBCE HE (DAKT, UTO MPH CMEHE PEBU3UH U
MIPOIIMBKKM KOHTpOJJIEpa HE M3MEHUTCS M CTPYKTypa OJOoKa CIIy>KeOHBIX HaHHBIX. ONATh-TaKH, €CIu
yacTh nHpopManuu o KoHpurypaunu xpanntcs B CMOS (a oHa XpaHHTCS OHa TaM HpeAaTeIbCKU
9acTo), TO MOCNE 3aMEeHbl MaTepu MHTErpupoBaHHbI RAID-KOHTpoIep 3aIpocTO MOXKET OTKa3aThCs
pacmo3HaBaTh JUCKOBBIM MaccuB, npeasnaras cuenats eMy REBUILD, yHnuTosxaromuii Bce JaHHBIE.

B Takux cirydasx IPUXOAMUTCS pacTACKUBAaTh MAaCCHUB MO OTACIBHBIM AMCKAM, MOJKII0YATh UX
K 00OBIYHOMY KOHTPOJUIEPY M COOMpPATh UCXOIHYIO MaTPHIly B IUCKOBOM PEIaKTOpe N Bce TOM ke R-
Studio. On 310 y™meer. [IpobneMa BO3HHKACT JHIIb KOTIa KOJI-BO AUCKOB B MAaTPHIIE NPEBBIIIAET KO-
Bo moptoB IDE-koHTpomiepa Ha MaTepwHCKOH Tmmate. MBIIIBX HE COOHMpaeTcs OTIPABIATH
MOCTPA/IaBIINX B Mara3uH Ha IMOWCKH IUIATHI ¢ OOJIBIIUM KOJI-BOM IIOPTOB, PABHO KaK HE HAaCTaBaeT Ha
ncnonp3oBanny BHemHUX IDE-koHTposutepoB, BThikaeMbix B PCI (pexxe B USB), mockonbky 31O
HerymaHnHo. Buptyansaeie RAID'sI, co3maBacmbie R-Studio, MOTyT cOOMpaThCs 1O YacTsSIM, CIIUBAsICh B
onuH Oomblioi ¢aitn, 3anuceiBaeMblii Ha JUCK. KOHEYHO, 3TOT AMCK JOJDKEH OBITH JIOCTATOYHOTO
pasmepa u mnpu BoccraHoBieHHH RAID-0 MaccuBOB, COCTaBIE€HHBIX W3 HECKOJIBKHUX JHCKOB
MaKCHMaJIbHOTO 00beMa, KaKOW TOJIbKO BCTPEUAeTCs B IIPOJIaKe, BO3HUKAET OYeBH/IHAS TpOOIeMa — a
Kyzaa Bce 310 JuTh?! OTBeT — cobmpaTh HOBBII RAID. [Ipyroro BeIxona HET.

Kcratn, SCSI-koHTpOUTIEpE OOBIYHO HE MMEIOT TAKWX JKECTKMX OTPAaHHYCHHHA IO KOJ-BY
noproB kak IDE u moromy cobupars MaTpuily 1o Kycoukam He TpeOyeTcs u (He Oe3 prucka KOHEYHO)
MOXHO coOuparh BUpTyanbHbId RAID HemocpenctBeHHo Ha 0ase pa3pylIeHHOTO, TO €cTh 0e3
KOIMPOBAHUS €r0 B OTAENBHBIN (aiisl, KOTOPBI HAM M pa3MECTHTh HETJE.

8blsiem Xecmko20 OUcCKa

OTka3 OJHOTO WM HECKOJBKHX JXCCTKHX IHCKOB, IPEBBIIAONIMI Npenen H30bITOYHOCTH
RAID'a — 3T0 camoe Xyaiiee, 4TO TOJBKO MOXKET CIYYUTHCS C MacCHMBOM. M HY)XKHO OYEHb CHIIBHO
W3BPATHUTCS, YTOOBI CHACTH XOTs OBl _4YacTh  JIaHHBIX, 0COOCHHO Ha MaccuBax Tuma RAID-0 (t.e. 6e3
U30BITOYHOCTH).

TexHnka BoccTaHOBIIEHHS (2 C HEM — M HAlllM MIAHCHI Ha y/ady) O4YeHb CHJILHO 3aBHCHUT OT
THIIa MacCHBa IOTOMY MbI pemii pazaenuts RAID'EI no kimaccam, HaYMHAasg OT CaMBIX HPOCTHIX U
3aKaH4YMBas y)Ke COBceM HaBOopoueHHbIMU. [loexanu, kopoue.



concatenation (JBOD unu SPAN)

Oro He coBceM RAID, Tounee coBceM He RAID, HO OH mojanep:kUBaeTCs MHOTMMHU
KOHTPOJUIEPAMH M JIOBOJIBHO TOMYJIsipeH B mporpaMMHbIX RAID'ax. /[Ba u Gonee TUCKOB (PU3MUECKHUX
npocTo OOBEAUHSIOTCS B OAMH JIOTHUECKMH C TMOCIeAoBaTeNbHOM anpecanueil. EcrecTBeHHO,
"mornueckuii" B TepmMuHax RAID'a. C TOuYKM 3peHHs OIEpPallMOHHOM CHCTEMBI 3TO BIIOJIHE
HaTypaJbHBIA (U3MUYECKUH UCK, KOTOPBIM MOXET OBITh Pa3OMT HAa CKONBKO YTOIHO JIOTMYECKHX
pa3zenoB (TomoB). Hu cKOpOCTH, HH OTKa30yCTOWYMBOCTH 3TO HE OOOABIISET, MPOCTO IIO3BOJISET
CO3/71aBaTh IMCKK OOJIBIIOrO pasMmepa. Y, kak ImpaBuilo, Takue JTUCKH He pa3OuBarorcs. MiHade 3aueM ux
OBLIO 00BEINHATE?!

Bbuter mocneaHero nucka W3 CTPOsi HE MPEACTAaBISET HUKAKOM MPOOJIEMBl W NPH ITOM
TEpSIIOTCSL TOJBKO 3alMCaHHble Ha HeM JaHHble. EcrecTBeHHO, (pparMeHTHpOBaHHBIE (aiiibl MOTYT
pacrioyiarateCsi cpa3y Ha HECKOJBKUX AMUCKAX M €CJIM XOTA OBl OIHWH KJIacTep IoNajaeT Ha JeeKTHBHII
JHCK, (aiin craHoBUTCS "IbIpsBbIM". HackoJIbKO 3TO CMEPTENbHO — 3aBUCHT OT THIIa (aiiina. MHorue
(aiter (pdf Hampumep) BKITFOUAIOT ceOsl HE MPOXYyOMMPOBaHHBIE W HE BOCCTAHABIMBACMEIC CTPYKTYPHI
JAHHBIX IIPY TOBPESKICHUN KOTOPHIX OHU BOOOIIEe HE OTKPHIBAIOTCA. [Ipyrue e (CKakeM, Zip-apXuBBI)
BBEDKHBAIOT TaXKE €CITH MPEJICTABILIIOT CO00H cIutomHoe "perrero”.

Xyxe Bcero, eciau BbuieTaeT nepBblid nuck. Ha Hem B NTFS xpanutcs cxema pazMelieHHs
BCEX OCTAIBHBIX (hailIoB, Oe3 KOTOpOW He4ero M mbITaThesi BBHITAHYTH ¢ RAID'a xors OBl yacTh
JaHHBIX. VICKIIIOWEHHsI COCTaBIISIIOT Cilydad, Koraa Qaiiel ciabo gparMeHTHpOBaHBI M BKIIOYAIOT B
cebs crmykeOHBIe CTPYKTYpHI JAaHHBIX, YKa3bIBAIOIIME Ha IOPSAIOK pa3MelieHus ux OyokoB. ToT xe
Zip-apXUB MOXXET ObITh BOCCTAHOBJIEH Ja)Ke MPU OTHOCUTEIBHO CHUIIbHOM (pparMeHTaluy U OTCYTCTBHU
CXEMBI Pa3MEIICHUS KIacTepOB, MPUHAIIIECKAIINX BOCCTaHaBIuBaeMyto (Qaitry. [Ipocto cobupaem Bce
cBOOOTHOE TIPOCTPAHCTBO B OJMH OOJBIION KOMOK JaHHBIX U TOBOPUM pkzip.exe 3aBeTHOE CIOBO -fix
W... MBI TIOJTy4aeM Bce (aiiiipl, XpaHsIuecs B Zip-apXuBax.

AHaNoOrn4YHeIM cr1Ioco00M MOXKHO BoccTaHaBnuBath MS Office 1okymeHTbI, 6a3bl JaHHBIX...
Ha caiitax BBIIICYHOMSHYTBIX KOMITAHHH UMEIOTCS CIIEIMAIbHBIE YTUIINTHI, KOTOPBIE JEaloT 3T0. R-
Studio nmaxke B ype3aHHOM peHaKIMK PACIO3HACT OOJIBIIOE KOJMYECTBO THIOB (DaillIoOB W XOPOIIO
yMeeT X BOCCTaHaBIHMBATh. Tak 4TO HE OTYanBalTECh!

Bbuter "cepeanHHOro" aucka INpeicTaBisieT COOOW 4YacTHBIA Cliydail OTKasza IOCJIEJHEro
JIFICKa, MIPU KOTOPOM THOHYT TOJNBKO T€ AaHHBIE, KOTOpPBIE pacloiokeHsl Ha HeM. IIpu orcyrcTBHM
OITHOTO W3 IMICKOB MAaTPHIBI KOHTPOJUIEP, KOHEYHO, paboTaTh ¢ Hel oTkaxkercs, HO BoT R-Studio —
3amnpocto. Ileperonsiem conepxumoe Ha BUPTyanbHbIH RAID-MaccuB 1 KonupyeM ¢ HETo Bce JAaHHBIE,
KOTOpBIE TOJBKO MOXKHO CKOIMpPOBaTh. [IpM 3TOM MOTYT OKa3aTbCsl paspylIEHBl KaTaJoTH, T.K.
KaTaJOru XpaHsTCs B CHEUUaJbHBIX WHJACKCHBIX (aiiiaXx, HO OHM YK€ JaBHO IEepecTaiu ObITh
KPUTHYECKOH CTPYKTYpOH IaHHBIX W JIMIIb YCKOPSIOT ONEpalMu C Karanorom, ayOmupyst 0a3oBbie
CTPYKTYpbl (ailJIoBOW CHUCTEMBI, KOTOpBIC 3alMCaHbl Ha IEpBOM nucke. [lis meperHAeKcaluu
katanoroB B NT/NTFS nocrarouno 3amycruth chkdsk u Bce 6yner OK. C ¢aitnosoii cucremoii FAT
STOT HOMEp, YBHI, HE MPOXOAUT, HO BOT ¢ ext2/3fs/UFS (¢paiinoBeie cucremsr mupoB Linux/BSD) —
BITOJTHE.

Kcraru, o BSD. B nHelt nndopmarys o pasmemieHnu (aiiioB coIep>kKuTcst B OJIOKAaX T'PYIITBI
LWJIMHAPOB, NP 3TOM 3THUX I'PYNI OOBIYHO HECKOJHKO, OHH PAaBHOMEPHO OBIOT AWCK Ha HECKOJBKO
YacTel, 4TOObI COKPATUTh NEpeMEIIECHHs AUCKOBOH I'OJIOBKH U MPH BBUIETE MEPBOTO JNCKA, MBI TEPSIEM
JIMIIb JaHHBIE O pa3MelIEeHNH IepBOro OJ0Ka LIIMHIPOB, a co BceMu octayibHbIMH Bce OK. B Linux
MOJIePKKa TPy OJOKOB IMIIMHIPOB OOBSABICHA yXKE JABHO, HO MTOKA PEalbHO MCHOJIB3YETCs TOIBKO
OJlHA TPyIIa AaXke Ha Oonpmux auckax. Beisox — BSD pysur.
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Pucynox 3 JBOD RAID

RAID-0 (oH xe stripe set unu striped volume)

lagocte. OOemaer yBeNIWYNTh TNPOU3BOAMTENBHOCTH BABOE, HO... Ha IPAKTHKE
ObicTponeiicTBie Bo3pactaeT MakcumyM Ha 10%-30% (umdpoBoil BHaeo MOHTaX Hu padora c
rpapuyeckumu  aiimaMn  HonMrpaduUecKoro paspemieHus — EIMHCTBEHHOE HCKIIOYEHHE U3
NpaBmia), a BOT HAAEKHOCTh Ma/IaeT HIKE a0COIFIOTHOTO HYJIS.

Jannble numytcss Ha auck Onokamu. IlepBblit Onok Ha mHepBBI NUCK, BTOPOM — Ha
CIEIYIOIMH U Tak majnee. JlomycTum, MBI IMeeM JBa AMCKa B MaTpuile (Hanboiee pacpocTpaHeHHAs
KoMOuWHarus) U 3anuceiBaeM 0ok Al A2 A3 A4 A5 A6, Toraa npu BbIXOJE OJHOTO AUCKOB U3 CTPOS
Mbl umeeM "pemrero” Buma Al A3 A5 A7. Hy u uto ¢ HuM pnenath?! BONBIIMHCTBO KypHAITBHBIX
CTaTel MpeularaloT WATH W BEIIAThCA HIIM CAABAThCS HA MACOKOMOWHAT, IOTOMY YTO CAENATh TYT
HEIb351 a0COIIOTHO HUYETO.

Ha camom nene, Bce 3aBucuT ot KoH(GuUrypauun RAID'a. YauTeiBast, 4To THIMYHBEIA pazmep
onHOTO OJ10Ka coctanisier 8, 16, 32 wnu 64 Koaiit, To Menkue ¢aiiiel BOCCTaHABIUBAIOTCS HA ypa. ITO
pa3. Eciu umeercst 6osiee 0JHOM KOIMM BOCCTAHABIMBaeMbIX (ailyioB (ITyckail naxke pacrioioKeHHbBIX
Ha ToM ke camoM RAID'e), To ¢ onpeserIeHHOH BEpOATHOCTRIO OHH OKaXYTCs "TPOJIBIPSIBICHHBIMU" B
pa3HBIX MeCTaX, U cOOpaTh U3 JBYX KOIUI OJJHY — BIIOJIHE HOPMAJIbHOE SIBJICHUE.

Uro xe kacaercs wuHpopManmuu o0 pa3MemeHuHn ¢aiioB, TO... TMOJOBHHY 3ammcedl B
CITy>keOHBIX CTPYKTYpaX JaHHBIX MBI TepsieM cpa3y (M OHa, YBBI, HAT/IE HE MIPOAYOIMPOBaHA), a IOTOMY
pealbHO yAaeTCsl BOCCTAaHOBUTS B JsiyunieM ciydae 10%, Hy MakcumyM 25% AaHHBIX C JBYXAUCKOBOU
RAIDO marpuiisl ¢ OZHUM HOBPEXICHHBIM JUCKOM, JIa ¥ TO NPH OJaronpusaTHHIX ycinoBusx. Ho Bce-
tak#, 10% 3To y)e Koe-4To U HaMHOTO__ OOJIbIlIe, Y4eM COBCEM HHYETO.
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Pucynok 4 RAID-0

RAID-1 (oH e mirror)

CaMmpiii 3aMedaTeNnbHBI MAacCHB B IUIaHE BOCCTAHOBIICHHS. JlaHHBIE DyONHpYIOTCS Ha BCE
JTICKH, YTO TOJBKO €CTh B HA00pe (OOBIYHO WX TaM JIBA) U IPU OTKa3¢ OJJHOTO U3 JTUCKOB MBI HE TEpIEM
HI4ero. TeopeTndeckd. A mpakTHYeCKH, 09eHb MHOTHE RAID-KOHTpOIIIepB OTKa3BIBAIOTCS paboTaTh
C OJHUM JIUCKOM, TpeOys BCTaBUTh YHCTHIM JUCK TAKOTO K€ MU OOJBINEro o0beMa JUis €ro
aBTOMAaTHYECKOTo peruuiupoBanus. IlpudeM, 3adacTyio 3TO BBIMJISAMT KakK IOJHBIM  OTKas.
KonTposmiep coobmaer 00 ommbke, omeparMoHHas CHUCTEMa HE BUAWUT MacCHBa W TepemyTraHHBINA
aJIMUHHUCTPATOP XBAaTAETCs 3a BAIUI0J, HEJJOyMeBasi Kak MOIJIA MMOTUOHYTH cpa3y JiBa qucka. M Tonbko
3aIyCTUB TUATHOCTHYECKYIO YTIUIUTY (TOCTAaBIIEMYI0O BMECTE C KOHTPOJJIEPOM) MBI BHIHNM, HUTO
BBLIETEN TOJIBKO OAMH JUCK U KAKOH UMEHHO. [ 1aBHOE TyT — HE MepenyTaTh UX MECTaMHu.

Kak BapuaHT, MOXHO BOCIIONIB30BaThCs yeuyramMu R-Studio, mociemoBaTeibHO MOAKITIOYAS TO
OJIIMH, TO PYTOH TUCK K OOBIYHOMY KOHTpOJUIepy. R-Studio 3ampocto BerdmTaet ¢ pabodero qucka Bce
JIaHHBIE, MO3BOJIUB MX 3alKCcaTh KyJa YTOAHO. A HEKOTOpbIE KOHTPOJUIEPHl UMEIOT PEXUM TepeBoaa
RAIDI B He-RAID, 4TO MO3BOJISIET MOMKIIOYUTE YIEIEBIIHMIA TUCK K MaTepu U paboTaTh ¢ HUM 0e3
BCAKMX W3BpAIllleHUH, TpaBlia, MOJb30BaThCA OTOW (HUUEl KaTerOpHYeCKH  HE PEKOMEHIYeTcs,
MOCKOJIbKY TIPH 3TOM 4YacTo I'pOOSITCS TaHHBIE M3-3a OaroB KOHTPOJLIEpa, IUIIC, TAKOW peduii co3iaeTt
OTPOMHYIO ¥ BECbMa IPOIOJDKUATENFHYIO Harpy3Ky Ha BUHYECTEP, a OH €€ MOKET M He BBIACPKATh (pa3
€ro coceJl CII0X, TO, C HEKOTOPOIl BEPOATHOCTHIO, MOJKET CIOXHYTH U OH).
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RAID-2, RAID-3, RAID-4

Hcnonp3yrorcs _KpaiiHe  penKo, eciy BOOOIIE HCIOIb3YIOTCS. 3aHHTEPECOBAHHBIX MBIIIBX
orceutaer k Buxumnenuu (http://en.wikipedia.org/wiki/Standard RAID levels) a cam TemM BpemeHeM
MIEPEXOIUT K OoJiee HACYIUM BELIaM.

RAID-5

JloBoJbHO TOMYNSIpeH Ha cepBepax. IpeOyeT Kak MHHHMYM S5TH AUCKOB (OOBIYHO >Ke
UCIIONIB3YEeTCs. POBHO_ 5), mpu 3ToM 1/5 o0bemMa MaccuBa 3aHMMAIOT KOJBI KOPPEKIMH OIIMOOK 3a
cdeT KoTopeix RAID BbIepKHBaeT OTKa3 JIIOOOTO M3 JUCKOB MaTpHUIlBl. JIpYyrHMMH CIIOBaMH, €CIIH
RAID-0 umeet n36niTounocts 50%, To RAID-5 Bcero aumis 10%.

[Ipaktuyeckn Bce RAID'BI HCITONMB3YIOT TaKk Ha3bIBaEMOE _CHCTEMATHUYECKOE KOIMPOBAHUE,
TP KOTOPOM KOJBI KOPPEKIMN OMMOOK OTACICHBI OT JAAaHHBIX. A BOT IJI€ OHU 3alUCHIBAIOTCS... 3TO
Bonpoc. YacTb KOHTPOJUIEPOB 3aMUCBIBAET MX HA OTJENIBHBIX AUCK, YaCThb — paclpeseNnsaeM IO BCeM
JIICKaM, IpUYeM, TIepBasi CXeMa HCIoIb3yeTCsl HAMHOT'O Yallle BTOPOH, BOT ¥ OyJieM OT Hee IUIsCaTh.

Bossmem RAID-5 maccuB U mpeicTaBUM, YTO M3 CTPOS BBILUIO cpa3y JBa JUCKa. Takoe XOTh
peaxo, Ho ciydaercs. KakoBbl Hany maHcsl Ha ycrnex? YBbl! Hamm nmiancel HeBeTUKH, TOCKOIBKY HaM
npuzgercs umMeth aeno ¢ RAID-0 u3 geTslpex AWCKOB, OAWH M3 KOTOPHIX HEUCHpPaBHBINA. TO ecTh, MBI
nojy4yaeM "pereTo" ¢ AbIPOH B KaxIoM yeTBepToM Ostoke. Eciiu pasmep 6soka cocrasiser 64 Koaiita,
TO (Qaiimel pasMep KOTOpbIX He mpeBbimaer 192 KO6alWT MMEOT XOpoIHe MIaHCH OCTAaThCS HE
MIPOABIPSIBICHHBIMH, @ BOT C OCTAJIbHBIMH MPEACTOUT PACHPOLIATHCS WIN COOMPATh MX IO OCKOJIKAM
MIPYU HAJIMYHUU KOTIHH 10 BBIIIEONUCAHHON METOUKE.
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Pucynok 6 RAID-5

KOMOUMHUpoBaHHble TUnbl RAID'oB

Xopolinue KOHTPOJUIEPHI MOIACPKUBAIOT PEKUM THOPUAN3AIMY, O3BOJISIOIINI COBMELIATh
RAID-0 ¢ RAID-1, B pe3ymprare 4ero Mbl... KXM, yABanBaeM (B Teopuu!) IPOU3BOIUTEIHHOCTE U
OTKazoycroWunBocTh 1eHOH 50% m36brTouHocTn. Ha camoMm  genme, 0TKa30yCTOWYHMBOCTH
npubmkaercst K 75%, MOCKOJBKY, IIPU BBUIETE ABYX 3€PKAIBHBIX AUCKOB, MbI coxpanseM 100%, Ho
BOT €CJIM BBIMIET M3 CTPOS OJMH 3€PKAIBHBIA M MapHBIA €My JMCK, MBI IIOJIy4aeM TY K€ CHUTYalHIo,
yTto U ¢ RAID-0, onncannyo BhbIIIE.



