mdadm

YnpasneHue yctponcTeamMu Trna MD (Linux Software RAID)

(#~Fix Me! ;

YcTpoicTBa RAID 3To BUpPTYyaJibHble YCTPOPONCTBA, CO3AaHHble Ha 6a3e 04HOr0 WAN HECKONbKUX 06bIYHbIX 6J104HbIX
YCTPOWCTB. 3TO MO3BOSET HECKObKMM YCTPONCTBAM (0ObIYHO AUCKM MK UX pa3genbl) 6biTb B OLHOM YCTPONCTBE, YTOObI
6bITb (Hanpumep) B ofHON hannoson cucteme. HekoTopbie ypoBHu RAID BKAOYalOT pe3epBUpoBaHMe U NO3TOMY MOryT
COXpaHATb paboToCNocobHOCTb B Cly4ae 0TKa3e onpeaesieHHOro Y1ucna yCTponcTs.

YcTponcTea Linux Software RAID paboTaloT Yepe3 cucTeMHebln gpavieep ycTponcTs md (Multiple Devices).

B HacTosiwee Bpems, Linux nogaepxusaeT Linear md, RAIDO (4epenoBaHue), RAID1 (3epkanupoBaHue), RAID4, RAIDS5,
RAID6, RAID10, MultiPath, Faulty, n Container.

e MultiPath He sBnsieTcs nporpaMMHbIM RAID, NMo3BoNsOLINA CO34aBaTh pa3Hble NCEBO-ANCKOBblE YCTPONCTBA A4S
0[lHOT0 (PU3MYECKOr0 AUCKA Ha MHOTOKaHalbHOM (PU314YECKOM YCTPOMCTBE XPaHeHMS.

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.

NMpumepsbl UCNOJNIb30OBaAHUSA

PaboTta ¢ MDadm+LVM

OTka3oycTonymeas cxema pabotel MDadm+LVM

YcTaHOBKa

apt-get install mdadm

HacTtpouka

mdadm [pexum] <md yTpoiicTBo> [options] <component-devices>

GRUB

Hactponka GRUB
YctaHoBka GRUB

YcTaHoBka GRUB Ha HOBbI AUCK:
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http://sysadminmosaic.ru/raid/raid
http://sysadminmosaic.ru/examples/mdadm_lvm
http://sysadminmosaic.ru/examples/mdadm_lvm
http://sysadminmosaic.ru/examples/mdadm_raid1_lvm_failover
http://sysadminmosaic.ru/examples/mdadm_raid1_lvm_failover
http://sysadminmosaic.ru/grub/grub#mdadm
http://sysadminmosaic.ru/grub/grub

grub-install --recheck /dev/sdb

Pe>XuMbl

mdadm uMeeT HeCKOJIbKO OCHOBHbIX PEXUMOB PaboThi:

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.

Cbopka KOMMOHEHTOB paHee CO34aHHOIN0 MacCMBa B aKTUBHLIN MaccuMB. KOMMOHEHTLI MOryT ObITb SBHO 3a4aHbl UIW MOMyT
6bITb HageHbl. mdadm npoBepsieT, YTO KOMMOHEHTHI AenaTb 06pa3yoT LO6POCOBECTHLIA MacCKB, @ MOXET, MO 3anpocy,
ckpunka Cynepbnok nHgopmaums ans Toro, 4Tobbl cobpaTb HENCNPABHbLIA 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 (unm 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
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.
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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 gucka B RAID 1

B naHHOM npumepe NprBeleHa NOCNeA0BaTeNbHOCTb AENCTBMIA NO 3aMeHe aucka B RAID 1 (3epkano).

M3meHeHns cTaTyca pa3gena Ha COOonHbIN
YoaneHue pasfgena n3 Maccmea
dun3nyeckas 3amMeHa OUCKa Ha HOBbIN
KonnpoBaHue Tabnuubl pasnenos
[lobaBneHune paspena B MacCuB

Mpw HeobxoammocTu: YctaHoBka GRUB

I

CocTtosiHue

CocTosiHMEe MaCcCMBOB BblAAET KOMaHaa:
cat /proc/mdstat
To xe caMoe Ho C 0B6HOBJIEHNEM:

watch cat /proc/mdstat

Co3paHMe MaccuBa

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

[oGaBneHune paspena B Maccus
JobaBneHne pa3gena B Maccms

mdadm --manage /dev/mdl --add /dev/sdcl

N3MeHeHus cTaTyca pa3aena Ha COOMHbIN

mdadm --manage /dev/mdl --fail /dev/sdcl
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http://sysadminmosaic.ru/raid/raid
http://sysadminmosaic.ru/cfdisk/cfdisk#копирование_таблицы_разделов

YpnaneHue paspgena U3 MaccuBa
mdadm --manage /dev/mdl --remove /dev/sdcl
BbiBOA:

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

YnpnaneHuwe maccuBa
,D,J'IF—I Ha4ajla HY)KHO Pa3MOHTNUPOBaTb N OCTAaHOBUTb MaCCUB:

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

3aTeM Heob6Xx0AMMO BLINONHUTL YaNeHNe 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 cuHXpoHm3auun 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
BoiBoA, noapodbHon uHpopmauum
O Bcex yCcTpoucTBax

mdadm --detail --scan --verbose

O KOHKpeTHOM Maccuse

mdadm --detail /dev/md1l

Co3paHue AByX MacCUBOB (N0 OQHOMY ANA Ka)XAaoro (pM3nyeckoro pasgena)

mdadm --create /dev/mdl -11 -n2 missing /dev/sdbl
mdadm --create /dev/md2 -11 -n2 missing /dev/sdb2
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https://blog.sleeplessbeastie.eu/2015/03/23/how-to-clear-up-pending-resync-on-raid-array/

KonupoBaHue Tabnuubi pa3anenos

KonunpoBaHue TabaunLbl pa3fienos C UMetoLlerocs /dev/sda Ha HOBbI ANCK /dev/sdb

sfdisk -d /dev/sdd —force sfdisk /dev/sdc

sfdisk: Checking that no-one is using this disk right now ...
sfdisk: cannot open —force for reading: HeT Takoro thana wnu kaTanora
sfdisk: OK

Disk /dev/sdc: 121601 cylinders, 255 heads, 63 sectors/track
sfdisk: /dev/sdc: unrecognized partition table type

0ld situation:

sfdisk: No partitions found

New situation:

Units: sectors of 512 bytes, counting from 0

Device Boot Start End  #sectors 1Id System
/dev/sdcl 2048 1953523711 1953521664 fd Linux raid autodetect
/dev/sdc2 0 - 0 0 Empty
/dev/sdc3 0 - 0 0 Empty
/dev/sdc4 0 - O 0 Empty

sfdisk: Warning: partition 1 does not end at a cylinder boundary

sfdisk: Warning: no primary partition is marked bootable (active)

This does not matter for LILO, but the DOS MBR will not boot this disk.
Successfully wrote the new partition table

Re-reading the partition table ...

sfdisk: If you created or changed a DOS partition, /dev/foo7, say, then use dd(1)

to zero the first 512 bytes: dd if=/dev/zero of=/dev/foo7 bs=512 count=1
(See fdisk(8).)

YBesinieHne CKopocTu pabdbothbl

(#~Fix Me! ;

Ona yBenn4eHns CKoOpPoCTY BbINOSHEHUS ONepauun resync MOXKHO YBENNYUTb speed limit min
Mpumep:

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

MoHuTopMHr cpeacteamu Zabbix

(&~ Fix Me! )

Template MD RAID

HeobxoauMble dhaibl HY)KHO 3arpy3nTb ¢ github.com, BOT npsiMas ccobinika.
Ha areHTe HyXHo:

e CkonwupoBaTb userparameter md.conf B /etc/zabbix/zabbix agentd.conf.d/
e [lepe3anyCTuTb areHTa:
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https://share.zabbix.com/cat-server-hardware/template-md-raid
https://github.com/krom/zabbix_template_md
https://github.com/krom/zabbix_template_md/archive/master.zip

service zabbix-agent restart

Ha cepBepe Hy>XHO UMMOPTMpPOBaTb WabsoH template md.xml

CcbinIkM

MDADM(8) v3.3.2

http://neil.brown.name/blog/mdadm
https://ru.wikipedia.org/wiki/Mdadm

xgu.ru : Mporpammubin RAID B Linux

PewweHmne npobnemsl ¢ 3epkasom mdadm nocne obHoBneHMs aapa

mdadm — yTunanTa 4N ynpasiaeHua nporpaMmMHbiMm RAID maccmeamum B Linux (Linux Software Raid), paHee n3BecTHas, Kak
mdctl. MD — cokpatyeHue oT Multiple Devices

MepeBop paboTtatowen cuctemol Debian Ha RAID 1

YcraHoBka Debian Ha Linux RAID

ArchLinux : Software RAID and LVM

YnpaBneHue AMCKOBbIM MPOCTPAHCTBOM B Linux ¢ momowubto LVM (linux disk lvm partition raid)
Fnaea 12. YrnybnéHHoe agMUHUCTPUpPOBaHUeE

Debianlinstaller SoftwareRaidRoot

CodTosbin RAID-1 ¢ LVM Ha Debian

mdadm — yTuauTa ons ynpasneHusa nporpaMMmHbiMu RAID maccuBamu B Linux (Linux Software Raid), paHee n3eecTtHas, Kak
mdctl. MD — cokpatyeHune oT Multiple Devices

LVM on RAID

3ameHa cboriHoro ancka B nporpamMmmHomM RAID mMaccuee
3ameTKku o nporpamMmmHoM RAID ¢ nomouybto mdadm
shared hotspare pns mdadm

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

https://wiki.dieg.info/mdadm

3ameHa gucka B nporpaMHoMm RAID1 B Linux

MHTepecHas KoHuenuusa pacnonoxeHusa RAID-mMaccuBOB Ha yCTpoMCTBaXxX
pa3Horo pasmepa

PROUHD: RAID for the end-user

PROUHD: RAID for the end-user
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http://vladimir-stupin.blogspot.ru/2013/09/mdadm.html
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http://vladimir-stupin.blogspot.ru/2013/10/debian-raid-1.html
http://vladimir-stupin.blogspot.ru/2013/10/debian-raid-1.html
http://vladimir-stupin.blogspot.ru/2013/10/debian-raid-1.html
http://xgu.ru/wiki/Установка_Debian_на_Linux_RAID
http://xgu.ru/wiki/Установка_Debian_на_Linux_RAID
http://xgu.ru/wiki/Установка_Debian_на_Linux_RAID
http://xgu.ru/wiki/Установка_Debian_на_Linux_RAID
https://wiki.archlinux.org/index.php/Software_RAID_and_LVM
http://www.opennet.ru/base/sys/linux_lvm2.txt.html
http://www.opennet.ru/base/sys/linux_lvm2.txt.html
http://www.opennet.ru/base/sys/linux_lvm2.txt.html
http://www.opennet.ru/base/sys/linux_lvm2.txt.html
http://debian-handbook.ru/advanced-administration.html
https://wiki.debian.org/DebianInstaller/SoftwareRaidRoot
http://megapuper.ru/mediawiki/index.php/Софтовый_RAID-1_с_LVМ_на_Debian
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http://www.mythtv.org/wiki/LVM_on_RAID
http://avreg.net/howto_software-raid-replacing-faulty-drive.html
http://avreg.net/howto_software-raid-replacing-faulty-drive.html
http://avreg.net/howto_software-raid-replacing-faulty-drive.html
https://romanrm.net/mdadm-raid
https://romanrm.net/mdadm-raid
https://romanrm.net/mdadm-raid
https://romanrm.net/mdadm-raid
http://habrahabr.ru/post/122379/
http://habrahabr.ru/post/122379/
http://habrahabr.ru/post/122379/
http://www.idimmu.net/2014/03/26/speeding-up-mdadm-raid-rebuilds/
http://www.logix.cz/michal/devel/nagios/nagios-linux-swraid.pl
https://wiki.dieg.info/mdadm
https://anikin.pw/all/zamena-dika-v-programnom-raid1-v-linux/
https://anikin.pw/all/zamena-dika-v-programnom-raid1-v-linux/
https://anikin.pw/all/zamena-dika-v-programnom-raid1-v-linux/
https://anikin.pw/all/zamena-dika-v-programnom-raid1-v-linux/
http://www.vigneras.name/pierre/wp/2010/04/14/prouhd-raid-for-the-end-user/
http://sysadminmosaic.ru/_media/mdadm/prouhd.pdf

http://sysadminmosaic.ru/mdadm/mdadm?rev=1540713956
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