mdadm

YnpasneHue yctponcTeamMu Trna MD (Linux Software RAID)

YcTponcTtea RAID 3T0 BUPTYyaibHble yCTPOPONCTBA, CO3AaHHble Ha 6a3e 0LHOro UM HEeCKOAbKUX 0BbI4HBIX B604YHbIX
YCTPOWCTB. 3TO NO3BOJSIAET HECKOJIbKAM YCTPOACTBAM (0ObIYHO ANCKM MAK UX pa3gensl) 6biTb B OAHOM YCTPONCTBE, Y4TOObI
6bITb (Hanpumep) B ofHoW (aitnoBoi cucteme. HekoTopble ypoBHM RAID BKJIlOYAlOT pe3epBMpOBaHME 1 MNO3TOMY MOryT
CoXpaHATb paboTocnocobHOCTL B Cllyvae 0TKa3e onpeaesieHHoro Y1ucna yCTponcTs.

YcTpoincTea Linux Software RAID paboTaloT yepes cMCTeMHbIN gpariBep ycTponcTs md (Multiple Devices).
B HacTosLee BpemMs, Linux nogaepXxusaeT:

Linear md

RAID 0 (4epepoBaHue)

RAID 1 (3epkannpoBaHue)

RAID 4

RAID 5

RAID 6

RAID 10

MultiPath He siBnseTcs nporpamMmHbiM RAID, No3BONSAOWNIA CO34aBaTh pa3Hble MNCEBLO-AUCKOBbLIE YCTPONCTBA ANS

OZHOr0 (P3UYECKOro AMCKa Ha MHOrOKaHabHOM (hM31YECKOM YCTPONCTBE XPaHEHUS.

e Faultyis also not true RAID, and it only involves one device. It provides a layer over a true device that can be used to
inject faults.

e Container is different again. A Container is a collection of devices that are managed as a set. This is similar to the set

of devices connected to a hardware RAID controller. The set of devices may contain a number of different RAID arrays

each utilising some (or all) of the blocks from a number of the devices in the set. For example, two devices in a 5-

device set might form a RAID1 using the whole devices.

The remaining three might have a RAID5 over the first half of each device, and a RAIDO over the second half.

With a CONTAINER, there is one set of metadata that describes all of the arrays in the container. So when mdadm creates a
CONTAINER device, the device just represents the metadata. Other normal arrays (RAID1 etc) can be created inside the
container.

NMpuMepbl UCNOJNIb30OBaHUA

Pabota ¢ MDadm+LVM

OTka3oycTonymeas cxema pabotsl MDadm+LVM

YcTaHOBKa

apt-get install mdadm

HacTpo#uka

mdadm [pexum] <md_yTpoicTBo> [options] <component-devices>

GRUB

Hactpoiika GRUB
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YcTtaHoBka GRUB

YctaHoBka GRUB Ha HOBbIV AUCK:

grub-install --recheck /dev/sdb

Pe>XumMsbl

mdadm nmMeeT HECKOJIbKO OCHOBHbIX pexmnmoB paGOTbIZ

Cbopka (Assemble)

Cbopka the components of a previously created array into an active array. Components can be explicitly given or can be
searched for. mdadm checks that the components do form a bona fide array, and can, on request, fiddle superblock
information so as to assemble a faulty array.

C60pKa KOMIMOHEHTOB pPaHee CO34aHHOIro MacCcunBa B AKTUBHbIA MacCcnB. KOMMOHEHTHI MoryT 6bITb ABHO 3adaHbl NN MOTYT
6bITb HanaeHbl. mdadm NpoBepseT, YTO KOMMOHEHTHI AenaTh 06pa3yloT LO6POCOBECTHLIN MacC/B, @ MOXET, MO 3anpocy,
ckpunka Cynepbnok nHgopmaLmsa ona Toro, 4tTobbl cobpaTb HENCNPABHbLIN MacCuB.

Build

Build an array that doesn't have per-device metadata (superblocks). For these sorts of arrays, mdadm cannot differentiate
between initial creation and subsequent assembly of an array. It also cannot perform any checks that appropriate
components have been requested. Because of this, the Build mode should only be used together with a complete
understanding of what you are doing.

Create

Create a new array with per-device metadata (superblocks). Appropriate metadata is written to each device, and then the
array comprising those devices is activated. A 'resync' process is started to make sure that the array is consistent (e.g. both
sides of a mirror contain the same data) but the content of the device is left otherwise untouched. The array can be used as
soon as it has been created. There is no need to wait for the initial resync to finish.

Follow nnu Monitor

Monitor one or more md devices and act on any state changes. This is only meaningful for RAID1, 4, 5, 6, 10 or multipath
arrays, as only these have interesting state. RAIDO or Linear never have missing, spare, or failed drives, so there is nothing to
monitor.

Grow
Grow (mnnm shrink) an array, or otherwise reshape it in some way.
Currently supported growth options including changing the active size of component devices and changing the number of

active devices in Linear and RAID levels 0/1/4/5/6, changing the RAID level between 0, 1, 5, and 6, and between 0 and 10,
changing the chunk size and layout for RAID 0,4,5,6,10 as well as adding or removing a write-intent bitmap.

Incremental Assembly
Add a single device to an appropriate array. If the addition of the device makes the array runnable, the array will be started.

This provides a convenient interface to a hot-plug system. As each device is detected, mdadm has a chance to include it in
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some array as appropriate. Optionally, when the -fail flag is passed in we will remove the device from any active array instead
of adding it.

If a CONTAINER is passed to mdadm in this mode, then any arrays within that container will be assembled and started.

Manage

This is for doing things to specific components of an array such as adding new spares and removing faulty devices.

Misc

This is an 'everything else' mode that supports operations on active arrays, operations on component devices such as erasing
old superblocks, and information gathering operations.

Auto-detect

This mode does not act on a specific device or array, but rather it requests the Linux Kernel to activate any auto-detected
arrays.

NMpumepsl

3ameHa pucka B RAID 1
B naHHOM nNpvMepe NpusefeHa nocsieoBaTesIbHOCTb AeACTBUI No 3aMeHe aucka B RAID 1 (3epkaJsio).

M3mMeHeHNs cTaTyca pa3aena Ha cOoMHbIN
YpaneHve pasfena U3 MaccmBa
®dun3nyeckas 3aMeHa ANCKa Ha HOBbIN
KonnposaHue Tabnuubl pasgenos
[lobaBneHune pasgena B MaccuB

Mpu HeobxoanmocTu: YctaHoBka GRUB

I

CocTtosiHue

CocTosiHMe MacCMBOB BbILAET KOMaHa:
cat /proc/mdstat

To ke camoe Ho ¢ 06HOBNIEHNEM:

watch cat /proc/mdstat

Co3paHue MaccuBa

mdadm --create /dev/md/1 --metadata=1.2 --level=1 --raid-devices=2 /dev/sdcl /dev/sddl

HobaBneHue pasgena B MaccuB
[lobaBneHune pasnena B MacCcuB

mdadm --manage /dev/mdl --add /dev/sdcl
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N3MeHeHusa cTaTyca pa3aena Ha COOMHbIN

mdadm --manage /dev/mdl --fail /dev/sdcl

YpaneHue paspena U3 MaccuBa
mdadm --manage /dev/mdl --remove /dev/sdcl
BbiBOA:

mdadm: hot removed /dev/sdcl from /dev/mdl

YpnaneHue MmaccuBa
,D,J'IF—I Ha4dajla HY)KHO Pa3MOHTNUPOBaTb N OCTAaHOBUTb MaCCUB:

umount /dev/md0O
mdadm -S /dev/mdoO

3aTeM HeobXx0AMMO BLINMONHUTL YAaNeHNe AaHHbIX MacCMBa.

YnaneHve gaHHbIX MaccuBa
Hy>XHO 04nCTUTB superblock KaXkAoro 13 COCTABASIOLLMX MaCCHBa:

mdadm --zero-superblock /dev/sdal
mdadm --zero-superblock /dev/sda2

Ecnv pencTeue Boille He NOMOr0, TO 3aTUpPaeM TaK:

dd if=/dev/zero of=/dev/sdal bs= count=
dd if=/dev/zero of=/dev/sda2 bs= count=
resync=pending

Ecnn pexum cuHXpoHu3auun bbii npepBaH, resync=pending, TO MacCUB U3 COCTOSIHUSA auto-read-only MOXHO NepeBecTu
KOMaHaoMm:

mdadm --readwrite /dev/md

How to clear up pending resync on RAID array

BbiBOoA, noapodbHon uHpopmauum
O Bcex yCTpoucTBax
mdadm --detail --scan --verbose

O KOHKpeTHOM Maccuse

mdadm --detail /dev/md1l
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Co3paHue ABYyX MaccuBOB (Mo ogHOMY ANA KaXXaoro ¢omsmyeckoro pasapena)

mdadm --create /dev/mdl -11 -n2 missing /dev/sdbl
mdadm --create /dev/md2 -11 -n2 missing /dev/sdb2

YBesinueHme CKopocTu padbotsbl

 Z2Fix Me!
[ns yBennMyYeHUs CKopoCTY BbINMOSIHEHMS ONEPaLIN resync MOXKHO YBESIMYNTL speed limit min

Mpumep:

cat /proc/sys/dev/raid/speed limit min
echo 50000 > /proc/sys/dev/raid/speed limit min

MoHuTopMHr cpeancTeamu Zabbix

(¢~Fix Me! )

Template MD RAID

Heobxoaumble thainbl Hy)KHO 3arpy3uTsb ¢ github.com, BoT npsmMas ccbifika.
Ha areHTe HyXHo:

e CkonupoBaTb userparameter _md.conf B /etc/zabbix/zabbix agentd.conf.d/
e [lepe3anyCTuTb areHTa:

service zabbix-agent restart

Ha cepBepe Hy)XHO MMMNOPTMPOBaTL WaboH template md.xml

CcbinikMn

MDADM(8) v3.3.2

http://neil.brown.name/blog/mdadm

W Mdadm

xgu.ru : Mporpammubin RAID B Linux

PewweHne npobnemsl ¢ 3epkanom mdadm nocne obHoBNEHUS aLpa

mdadm — yTuauTa ans ynpasneHusa nporpaMmmHbiMu RAID maccuBamum B Linux (Linux Software Raid), paHee n3BecTHas, Kak
mdctl. MD — cokpalueHune oT Multiple Devices

MepeBop paboTtalowei cuctemol Debian Ha RAID 1

YctaHoBka Debian Ha Linux RAID

ArchLinux : Software RAID and LVM

YnpaBneHue AMCKOBbIM MPOCTPAHCTBOM B Linux ¢ nomowwbio LVM (linux disk lvm partition raid)

Fnasa 12. YrnybnéHHoe agMUHUCTPUpPOBaHUe
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Debianlinstaller SoftwareRaidRoot
CodToBbit RAID-1 ¢ LVM Ha Debian

mdadm — yTuauTa ons ynpasneHusa nporpaMmHbiMu RAID maccuBamum B Linux (Linux Software Raid), paHee n3eecTHas, Kak
mdctl. MD — cokpatyeHune oT Multiple Devices

LVM on RAID

3ameHa cboiHoro ancka B nporpamMmmHoM RAID maccuBe
3ameTku o nporpamMMHoM RAID ¢ nomoLybio mdadm
shared hotspare pns mdadm

Speeding Up MDADM RAID Rebuilds
nagios-linux-swraid.pl

https://wiki.dieg.info/mdadm

3ameHa gucka B nporpamHom RAID1 B Linux

BoccTaHoBneHve Tabnuubl pasgenos B Linux | serveradmin.ru

MHTepecHas KoHuenuusa pacnonoxeHusa RAID-mMaccuBOB Ha yCTpoMCTBaXxX
pa3Horo pasMmepa

PROUHD: RAID for the end-user

PROUHD: RAID for the end-user
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