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B nHemnu BpeMeHa peIoBHO MMa CIy4ad Ha MOBPEIEHU TBbPAU TUCKOBE U JIOpHU Aa
UMa CKOPOIIIHU apXMBH, TIOCJIEACTBUATA 32 ChPBBPHUTE Morar Aa 0baar 6enctenn. RAID,
Radundant Array of Independent Disks (PeayHnanTen MacuB OT HE3aBUCUMHU JUCKOBE), €
CUCTEMA, KOSITO pas3mnpe/iens Wik PeIUTUKUpa JaHHUTE BbPXY HAKOJIKO TBHpAU aucka. RAID
HE caMo IoMara Jia ce mpeAoTBpaTH 3arydara Ha JaHHU, HO HaMaJigBa U HEPaOOTHOTO BpemMe
Ha Bb3HUKBAHE HA XapAyEepHHU IpobiieMHu (4ecTo /10 Hyna). B HAKou cilyuan Moe Ja MOBUIIH
O0bp3oaerictBueTo. RAID cucreMuTe 0OMKHOBEHO CE€ peau3upat XapayepHo, HO B Linux uma
BCUYKO HEOOXOIUMO | 32 COPTYEPHOTO UM peaTn3upaHe.
OcnoBuute ¢pynknun Ha RAID ca age. [IppBo, MOKe /1a TOBUIITH OBPO3EHCTBUETO,
KaTo “pasciosBa’ TaHHUTE KbM HAKOJIKO YCTPOMCTBA- T.€. JIB€ WM ITOBEYE YCTPOIICTBA UyeTaT
Y 3aMUCBAT OTJENIHU YacTU OT JaHHHUTE eJHOBpeMeHHO. BTopo, Moxe na aybnupa umu aa
IIpaBH “‘OryiefaHu KONUs~ Ha JaHHUTE BbPXY HIKOJKO YCTPONHCTBA, KOETO HaMaJsiBa MHOTO
pHUCKa OT MOBPEH, CBbP3aH C U3MOJI3BAHETO Ha caMo euH aAuck. Peanuzanusta Ha RAID B
GNU/Linux ce pazinyaBa 10 HIKOU JIEKH AETANIN OT TPAJAUIIMOHHUTE PeaH3alny, HO BCe
MaK € pa3/ieieH JJOTHYeCKH Ha HAKOJIKO HHUBA!
> JIMHEWHUAT PEXUM HE MPEOCTaBs PEAYHIaHTHOCT HA JAHHUTE U
MOBUIIIaBaHe Ha Obp30oaelicTBUeTO. B Hero aapecute Ha GI0KOBeTE Ha
OTIEITHUTE YCTPOHCTBA MPOCTO ce 00EAMHSBAT, TaBANKH 110 TO3W HUUH €UH
T0- TOJISIM BUPTYyaJleH JHCK.
> RAID HuBo 0 ce u3noa3Ba €JMHCTBEHO 3a TOBHUILIABAHE HA
O0bp3oaelicTBueTo. M3Mom3Bar ce 1Be WK MoBeYe yCTPOICTBa ¢ eJHAKBB
pasMep, 3a/1a ce HaMaJIsAT BpeMEHaTa 3a 3aIlic U JI0CTBII.
> RAID HuBO 1 € mbpBOTO HUBO, HA KOETO CE Mpejiara peayHJIaHTHOCT.
Jlanaure ce nyOonupar Ha JABE WU IIOBEUYE YCTpOHCTBA. B TO3M pexum
JTAHHWUTE C€ MYITHUILTUIUPAT, HO ObP30JECTBUETO Ce HaMaJsIBa, 3alI0TO Te
TpsiOBa J1a ce 3amMIIaT OBEYE OT BEAHBXK.
> RAID nuBo 4 e cenepnuk (ryoenr) Ha RAID vuBo 5. B Hero nannwute ce
pasciiosiBaT, HO UMa OTJIEJIEH JIMCK 32 3aIKc Ha HH(OpMAIHs 32 KOHTPOJI 110
YETHOCT, KOETO BOJIH /IO TMOsIBaTa HAa M3YaKBaHE 3a HEMHMS 3amuc. AKO
HsIMaTe HUKaKBa OCHOBATeIHA NMpU4MHA Ja ce nossBa RAID 4, uznonssilare
RAID 5.
> RAID HuBo 5 e BbpxbsT Ha RAID. Upe3s pa3ciosBaHe KaKTO Ha IaHHUTE,
Taka U Ha MH(OpMAaIMITa 32 KOHTPOJ 10 YETHOCT, C€ Ch3/1aBa peAyHAaHTHA
apXUTEKTYypa, KaTo B CBILIOTO BpEME CE HaMaJIsIBaT BpEMEHAaTa Ha YETEHE U
3amuc. 3a RAID 5 ca HeoOxoaumu MOHE TPH IUCKa.
Codryepausat RAID e gact ot simporo Ha GNU/Linux ot Bepcus 2.0, HO bpBHTE
peanu3anuu He 0sxa JOCTaThYHO cTaOMIHU U MbiIHU. [IpenopbuBa ce n30sareane Ha
peanuzanuu oT npeau sapo 2.4

WNucranupane u koHpurypupane Ha RAID 1 mox Debian 4.0r3

ITpeau na ce nncranupa u koHGurypupa RAID (B kKoHKpeTHHUS clTydaii) ca
HEoOXOMMH JIBa TBBP/U AMCKa (B KOHKpeTHHs ciydail o 20 GB) u peanusupane Ha HOBa
nHcTaimanusg Ha Debian.

I'maBHarta cxema 1ie ObJie clieHaTa:
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/boot 200 MB
swap 1024 MB
/root 19 GB

fboot

Sdev/sda

Idewvisdai

fdevisda? '

fdewisdb

fdew/sdb1

Cren 3amoyBaHe Ha HOBa nHcTaiamus Ha Debian € HeoOXoaMMa Crienuaiga
KOH(UTypanus Ha TBHpAUTE AuckoBe. Ch3nasar ce 1 msut 3a swap, 1 asin 3a /p 1 gsin 3a /boot
kato u Tpute 1sma ca RAID u choTBeTHO Ha 1BaTta TBBpaU AMCKa. TpsiOBa ma uzriexaa mo
cJIeTHHAS HA4YUH:

[I1] Partition disks |

This is an owverwview of Jour currently configured partitions and mount
points. Select a partition to modify its settings (file sustem, mount
point, etc.), a free space to create partitions, or a device to
initialise its partition table.

Configure software RAID
Guided partitioning
Help on partitioning

SCSI1 (0,0,00 (sda) - 21.5 GB WMware, WMware Yirtual S
#1 primary 197.4 MB k. raid

#2 primary 1.0 GB k. raid
#3 primary 20.3 GB k. raid
SCSI1 (0,1,00 (sdh) - 21.5 GB WMware, WMware Yirtual S
#1 primary 197.4 MB k. raid
#2 primary 1.0 GB k. raid
#3 primary 20.3 GB k. raid

Undo changes to partitions
Finish partitioning and write changes fto disk

<Go Back:

<Tab> moves befween iftems; < selects; <Enter: activates buttons

Cnen cp3maBaHe Ha MMOAXOISIIN JSIIOBE € HEOOXOMMO ch3aBane Ha MD
ycrpoiictBata- md0,md1,md2:



[11] Partition disks |

This is the Multidisk (MO) and software RAID configuration menu.

Flease select one of the proposed actions to configure multidisk
devices.

Multidisk configuration actions
Create MO dewvice
Delete MD device
Finish

<Go Back:

cTab> moves between items; <Space: selects: > gctivates buttons

Twif kaTo cucreMara B KOHKpeTHHS ciayvail me 0b1ae RAID 1, ce u3bupa nmeHHo
HETO:

[11] Partition disks
FPlease choose the type of the multidisk dewvice to be created.
Multidisk device type:

RATDO

RAIDL
RAIDS
Cancel

<Go Back:




ITo3BossiBa o noapa3OupaHe 2 akTUBHU YCTPONCTBA!

[I1] Partition disks

The RAID1 array will consist of both active and spare partitions. The
active partitions are those used, while the spare dewices will only
be used if one or more of the active dewices fail.

MOTE: this setting cannot be changed later.

Mumber of active devices for the RAIDL array:

<G0 Back: <Cant inue>

‘Tab> moves betuween items; 2> selects; <Enter> activates buttons

ITo noxpazbupane nma 0 HEU3IOJI3BAaHU YCTPONCTBA!

[T Partition disks

Mumber of spare devices for the RAIDL array:

<Go Back: <Cont inue:

<Tab> moves between items; - > selects: <Enter: activates buttons



Heo6xomumo e 1a ce MmapkupaT ycTpoicTBaTa 3a ch3naBane Ha RAID nsnosere. [Ipumep 3a
cb3aaBaHe Ha IbpBUs RAID 151, kato HacTpolKaTa Ha OCTaHAINUTE JBa JIJI0 CE€ U3BBPILBA
10 AHAJIOTMYEH HAYUH:

[11] Partition disks

You hawe chosen to create an RAIDL array with 2 active devices.

Please choose which partitions are active dewvices. You must select
exactly 2 partitions.

Active dewvices for the BAIDL multidisk dewice:

<Go Back: <Continues

Crnen HacTpolBaHE HA TPUTE JsIa KPaWHUS PE3yTaT € CICIHUSA:

[11] Partition disks |

This is an owerview of your currently configured partitions and mount
points. Select a partition to modify its settings (file system, mount
point, etc.), a free space to create partitions, or a device to
initialise its partition table.

#1 197.3 MB
RAID]1 dewvice #1 - 1.0 GB Software RAID device
#1 1.0 GB
RAID]L device #2 - 20.3 GB Software RAID dewice
#1 20.3 GB
SCSI1 (0,0,0) (sda) - 21.5 GB WYMware, VHuware VYirtual S
#1 primary 197.4 HMB K raid

2 primary 1.0 GB K raid
#3 primary 20.3 GB K raid
{0,1,0) i(sdb} - 21.5 GB YMware, WMware VYirtual S
#1 primary 197.4 HMB K raid
2 primary 1.0 GB K raid
#3 primary 20.3 GB K raid

<Enter: activates buttons

CrnenpamaTa cThIIKa € IpoMsiHa ¢ailioBaTta cucreMa Ha Tpute codpryepHu RAID
YCTPOMCTBA.



IIpumep:

CrnenBamiara cTbeika € puHaNM3UpaHe Ha HHCTananuaTa Ha Debian. Cnen
pecrapTupaHe HeKa pasriellaMe HIKOU BaKHU (aijioBe M KOMaH/IH:

cat /etc/fstab

# /etc/fstab: static file system information.

#

# <file system> <mount point> <type> <options> <dump> <pass>
proc /proc proc defaults 0 0
/dev/md2 / ext3 defaults, errors=remount-ro 0

1

/dev/mdo0 /boot ext3 defaults 0 2
/dev/mdl none swap sw 0 0
/dev/hdc /media/cdrom0 udf, 1s09660 user,noauto 0 0
/dev/£d0 /media/floppy0 auto rw,user,noauto 0 0

cat /proc/mdstat

Personalities : [raidl]

md2 : active raidl sda3[0] sdb3[1]
19775936 blocks [2/2] [UU]

mdl : active raidl sda2[0] sdb2[1]
995904 blocks [2/2] [UU]

mdO0 : active raidl sdal[0] sdbl[1]
192640 blocks [2/2] [UU]

unused devices: <none>

df -h

Filesystem Size Used Avail Use$% Mounted on
/dev/md2 19G 430M 18G 3% /

tmpfs 253M 0 253M 0% /lib/init/rw

udev 10M 68K 10M 1% /dev



tmpfs 253M 0 253M 0% /dev/shm
/dev/md0 183M 13M 161M 8% /boot

fdisk -1

Disk /dev/md0 doesn't contain a valid partition table
Disk /dev/mdl doesn't contain a valid partition table
Disk /dev/md2 doesn't contain a valid partition table

Disk /dev/sda: 21.4 GB, 21474836480 bytes
255 heads, 63 sectors/track, 2610 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes

Device Boot Start End Blocks Id System
/dev/sdal 1 24 192748+ fd Linux raid
autodetect
/dev/sda?2 25 148 996030 fd Linux raid
autodetect
/dev/sda3 149 2610 19776015 fd Linux raid
autodetect

Disk /dev/sdb: 21.4 GB, 21474836480 bytes
255 heads, 63 sectors/track, 2610 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes

Device Boot Start End Blocks Id System
/dev/sdbl 1 24 192748+ fd Linux raid
autodetect
/dev/sdb2 25 148 996030 fd Linux raid
autodetect
/dev/sdb3 149 2610 19776015 fd Linux raid
autodetect

Disk /dev/mdO: 197 MB, 197263360 bytes
2 heads, 4 sectors/track, 48160 cylinders
Units = cylinders of 8 * 512 = 4096 bytes

Disk /dev/mdl: 1019 MB, 1019805696 bytes
2 heads, 4 sectors/track, 248976 cylinders
Units = cylinders of 8 * 512 = 4096 bytes

Disk /dev/md2: 20.2 GB, 20250558464 bytes
2 heads, 4 sectors/track, 4943984 cylinders
Units = cylinders of 8 * 512 = 4096 bytes

UYeCcTO CpellaHM TpPEelKM NpM MI3NBbJIHEeHre Ha koMaHzma : fdisk -1

Disk /dev/md0 doesn't contain a valid partition table
Disk /dev/mdl doesn't contain a valid partition table
Disk /dev/md2 doesn't contain a valid partition table

T'pemkuTe Ce OTCTPpaHsaBaT IO CJEeIHMS MEeTOI:

Upes fdisk ce mMeHaxupa »Oaja ¥ CJiell TOBa Ce BbBexXIa
3anyc Ha TeKyloTOTO CBHCTOSHME Ha IUCKa
fdisk /dev/mdl + zapis (w)
fdisk /dev/md2 + zapis (w)
Babeyexka: Cnen BimsaHe ¢ fdisk CE HATUCKA EIVMHCTBEHO “w” 6e3 ma ce npaBsaT
KAaKBUTO M HOa OWUJIO MNPOMEHU

Crlen uMBBPUEHUTE MNO- TOpe IOEeMCTBMA Ce Kopurupa npobjemMa M M3xoIa Ha
fdisk -1 e:

w

w” (write) =a

Disk /dev/sda: 21.4 GB, 21474836480 bytes
255 heads, 63 sectors/track, 2610 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes

Device Boot Start End Blocks Id System



/dev/sdal 1 24 192748+ fd Linux raid
autodetect

/dev/sda?2 25 148 996030 fd Linux raid
autodetect
/dev/sda3 149 2610 19776015 fd Linux raid
autodetect

Disk /dev/sdb: 21.4 GB, 21474836480 bytes
255 heads, 63 sectors/track, 2610 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes

Device Boot Start End Blocks Id System
/dev/sdbl 1 24 192748+ fd Linux raid
autodetect
/dev/sdb2 25 148 996030 fd Linux raid
autodetect
/dev/sdb3 149 2610 19776015 fd Linux raid
autodetect

Disk /dev/md0O: 197 MB, 197263360 bytes
2 heads, 4 sectors/track, 48160 cylinders
Units = cylinders of 8 * 512 = 4096 bytes

Device Boot Start End Blocks Id System
Disk /dev/mdl: 1019 MB, 1019805696 bytes
2 heads, 4 sectors/track, 248976 cylinders
Units = cylinders of 8 * 512 = 4096 bytes

Device Boot Start End Blocks Id System
Disk /dev/md2: 20.2 GB, 20250558464 bytes
2 heads, 4 sectors/track, 4943984 cylinders
Units = cylinders of 8 * 512 = 4096 bytes

Device Boot Start End Blocks Id System

CrezmBama BaxHa CTBIKA € pekKoH(uIypupaHe Ha GRUB menu.lst nmnm
/boot/grub/menu.lst

Ilpenn:

title Debian GNU/Linux, kernel 2.6.18-6-686

root (hd0, 0)

kernel /vmlinuz-2.6.18-6-686 root=/dev/md2 ro
initrd /initrd.img-2.6.18-6-686

savedefault

Cien npoMeHmM:

title Debian GNU/Linux, kernel 2.6.18-6-686 Diskl
root (hd0, 0)

kernel /vmlinuz-2.6.18-6-686 root=/dev/md2 ro
initrd /initrd.img-2.6.18-6-686

savedefault

title Debian GNU/Linux, kernel 2.6.18-6-686 Disk2
root (hd1,0)

kernel /vmlinuz-2.6.18-6-686 root=/dev/md2 ro
initrd /initrd.img-2.6.18-6-686

savedefault



Crnenpama BaxHa CTBIKA € MHCTAJMpaHeTO bootmanager Ha OBaTa IMCKa dpes
“grub”. B GRUB meJyl NpPpOMIT Ce& BBBEXIAT CJEeIHUTE KOMAaHIN:

root (hdO0,0)

setup (hdO0)
root (hdl,0)
setup (hdl)
quit

VHCTanuMpaHeTO M KOHOUI'ypupaHeTO Ha RAID npemmHa yCIEmHO. AKO €
HeoOXOoOMMO CTBIKKTE 10— I'Ope Ha ObOaT ONMCAaHM KaTO CHMMKM TO MOXe Ia Cce
pasriyena clenHaTa alka: CHYIMKIL
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