8:mdadm
nmdadm - nanage MD devi ces aka Linux Software Raid.

nmdadm [ node] <rai ddevi ce> [options] <conponent-devi ces>
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DESCRIPTION
RAID devices are virtual devices created fromtw or nore real block
devices. This allows mnultiple devices (typically disk drives or parti-
tions there-of) to be conbined into a single device to hold (for exam
ple) a single filesystem Sone RAID |l evels include redundancy and so
can survive sone degree of device failure.

Linux Software RAID devices are inplenented through the nmd (Multiple
Devi ces) device driver.

Currently, Linux supports LINEAR nd devices, RAIDO (striping), RAID1
(mrroring), RAID4, RAID5, RAID6, MITIPATH, and FAULTY.

MULTI PATH is not a Software RAID nechanism but does involve multiple
devi ces. For MUILTI PATH each device is a path to one common physical

st orage devi ce.

FAULTY is also not true RAID, and it only involves one device. It pro-
vides a |layer over a true device that can be used to inject faults.

MODES
ndadm has 7 maj or nodes of operation:

Assenbl e
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#.2Fproc.2Fmdstat
#.2Fproc.2Fmdstat
#.2Fproc.2Fmdstat
#.2Fetc.2Fmdadm.conf
#.2Fetc.2Fmdadm.conf
#.2Fetc.2Fmdadm.conf

Bui I d

Create

Manage

M sc

Fol | ow

G ow

OPTIONS

Assenbl e the parts of a previously created array into an active
array. Conponents can be explicitly given or can be searched
for. nmdadm checks that the conponents do form a bona fide
array, and can, on request, fiddle superblock information so as
to assenble a faulty array.

Build an array that doesn't have per-device superblocks. For
these sorts of arrays, ndadm cannot differentiate between ini-
tial creation and subsequent assenbly of an array. It also can-

not perform any checks that appropriate devices have been
requested. Because of this, the Build node should only be used
together with a conpl ete understandi ng of what you are doing.

Create a new array with per-device superbl ocks.

This is for doing things to specific conponents of an array such
as addi ng new spares and renoving faulty devices.

This node all ows operations on independent devices such as exam
ine MD superblocks, erasing old superbl ocks and stopping active
arrays.

or Monitor

Monitor one or nore nd devices and act on any state changes.
This is only nmeaningful for raidl, 4, 5 6 or nultipath arrays
as only these have interesting state. raid0o or |linear never
have mssing, spare, or failed drives, so there is nothing to
noni t or.

G ow (or shrink) an array, or otherw se reshape it in some way.
Currently supported growth options including changing the active
si ze of conponenet devices in RAID level 1/4/5/6 and changing
t he nunber of active devices in RAlDL.

Avai | abl e options are:

-A, --assenbl e

Assenbl e a pre-existing array.

-B, --build

Build a | egacy array wi t hout superbl ocks.

-C, --create

Create a new array.

-Q --query

Exam ne a device to see(l1) if it is an nd device and(2) if it
is a component of an nd array. Information about what is dis-
covered is presented.

-D, --detail

Print detail of one or nore nd devices.
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-E, --examne
Print content of nd superbl ock on device(s).

-F, --follow, --nonitor
Sel ect Moni tor node.

-G --grow
Change the size or shape of an active array.

-h, --help
Di spl ay general help nessage or, after one of the above options,
a node specific hel p nessage.

- - hel p- opti ons
Di splay nore detail ed help about command |ine parsing and sone
commonl y used opti ons.

-V, --version
Print version information for ndadm

-V, --verbose
Be nore verbose about what is happening. This can be used tw ce
to be extra-verbose. The extra verbosity currently only affects

--detail --scan and --exam ne --scan

-b, --brief
Be |ess verbose. This is wused with --detail and --exam ne.
Using --brief with --verbose gives an internedi ate | evel of ver-
bosity.

-f, --force

Be nore forceful about <certain operations. See the various
nodes of the exact nmeaning of this option in different contexts.

-c, --config=
Specify the config file. Default is /etc/nmdadmconf. |[If the
config file given is partitions then nothing will be read, but
ndadm will act as though the config file contained exactly
DEVI CE partitions and will read /proc/partitions to find a |Iist
of devices to scan. |If the word none is given for the config
file, then ndadmwi ||l act as though the config file were enpty.
-s, --scan
scan config file or /proc/ndstat for mssing information. 1In
general, this option gives ndadm pernission to get any m ssing
information, |ike conponent devices, array devices, array iden-

tities, and alert destination from the configuration file:
/ etc/ mdadm conf. One exception is M SC node when using --detai
or --stop in which case --scan says to get a list of array
devices from /proc/ ndstat.
For create or build:
-Cc, --chunk=
Speci fy chunk size of kibibytes. The default is 64.
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--roundi ng=

-p,

Speci fy rounding factor for linear array (==chunk size)

--level =

Set raid level. Wen used with --create, options are: |inear
raido, 0, stripe, raidl, 1, mrror, raid4, 4, raid5, 5, raid6,
6, nmultipath, np, fautly. GCbviously sone of these are synony-
nous.

When used with --build, only linear, stripe, raid0, 0, raidl
mul ti path, nmp, and faulty are valid.

--parity=

Set raidb parity algorithm Options are: left-asymretric, left-
symmetric, right-asynmetric, right-synmetric, la, ra, |s, rs.
The default is left-synmetric.

This option is also used to set the failure node for faulty.
The options are: wite-transient, w, read-transient, rt, wite-
presistent, wp, read-persistent, rp, wite-all, read-fixable,
rf, clear, flush, none.

Each node can be followed by a nunmber which is used as a period
between fault generation. Wthout a nunber, the fault is gener-
ated once on the first rel evant request. Wth a nunber, the
fault wll be generated after that nmany request, and will con-
tinue to be generated every tine the period el apses.

Multiple failure nodes can be current simultaneously by using

the "--grow' option to set subsequent failure nodes.
"clear” or "none" wIll renove any pending or periodic failure
nodes, and "flush" will clear any persistant faults.

To set the parity wth --grow', the level of the array
("faulty") must be specified before the fault nobde is specified.

--layout =

_n1

- X,

same as --parity

--raid-devi ces=

Speci fy the nunber of active devices in the array. This, plus
the nunber of spare devices (see bel ow) nust equal the nunber of
conponent - devi ces (including "m ssing" devices) that are |isted

on the command line for --create. Setting a value of 1 is prob-
ably a mistake and so requires that --force be specified first.
A value of 1 will then be allowed for linear, multipath, raid0
and raidl. It is never allowed for raid4 or raid>5.

Thi s nunber can only be changed using --grow for RAIDL arrays,
and only on kernels which provide necessary support.

--spare-devi ces=

4/17



-Z,

Specify the nunber of spare (eXtra) devices in the initial
array. Spares can al so be added and renoved later. The nunber
of conponent devices listed on the command |ine nust equal the
nunber of raid devices plus the nunber of spare devices.

--Size=

Amount (in Kibibytes) of space to use from each drive in
RAI D1/ 4/ 5/ 6. This nmust be a multiple of the chunk size, and
nmust | eave about 128Kb of space at the end of the drive for the
RAI D super bl ock. If this is not specified (as it normally is
not) the smallest drive (or partition) sets the size, though if
there is a variance anong the drives of greater than 1% a warn-
ing is issued.

This value can be set with --grow for RAID level 1/4/5/6. |f the
array was created with a size smaller than the currently active
drives, the extra space can be accessed using --grow. The size
can be given as nmax whi ch neans to choose the |argest size that
fits on all current drives.

--assune-cl ean

-R,

Tell nmdadmthat the array pre-existed and is known to be clean.
This is only really useful for Building RAIDL array. Only use
this if you really know what you are doing. This 1is currently
only supported for --build.

--run

Insist that ndadmrun the array, even if sone of the conponents
appear to be active in another array or filesystem Nor mal | y
ndadm wi | | ask for confirmation before including such conponents
in an array. This option causes that question to be suppressed.
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-f, --force

I nsi st that ndadm accept the geonetry and | ayout specified with-
out question. Normally ndadmw Il not allow creation of an
array with only one device, and will try to create a raid5 array
with one nmissing drive (as this nmakes the initial resync work
faster). Wth --force, ndadmwi |l not try to be so clever.

-a, --auto{=no,yes, nd, ndp, part, p}{N\}

For assemble:

Instruct ndadm to create the device file if needed, possibly

al l ocating an unused m nor nunber. "nd" causes a non-partition-
able array to be used. "ndp", "part" or "p" causes a partition-
able array (2.6 and later) to be used. "yes" requires the naned

nd device to have a fromthis. See DEVI CE NAMES bel ow

The argunent can also conme imediately after "-a". e.g. "-ap

If --scan is also given, then any auto= entries in the config
file wll over-ride the --auto instruction given on the comand
l'i ne.

For partitionable arrays, ndadmw || create the device file for
the whole array and for the first 4 partitions. A different
nunber of partitions can be specified at the end of this option
(e.qg. - - aut o=p7). If the device nane ends with a digit, the
partition names add a'p', and a nunber, e.g. "/dev/honelp3". If
there is no trailing digit, then the partition names just have a
nunber added, e.g. "/dev/scratch3"

If the nd device name is in a 'standard’ format as described in
DEVICE NAMES, then it will be created, if necessary, with the

appropriate nunber based on that nane. |If the device nane is
not in one of these formats, then a unused m nor nunber wll be
all ocated. The m nor nunber will be considered unused if there

is no active array for that nunber, and there is no entry in
/dev for that nunmber and with a non-standard nane.

-u, --uuid=

uuid of array to assenble. Devices which don't have this wuuid
are excl uded

-m --super-mnor=

M nor nunber of device that array was created for. Devices
whi ch don't have this mnor nunber are excluded. |If you create
an array as /dev/ndl, then all superblocks will contain the
m nor nunber 1, even if the array is later assenbled as
/ dev/ nmd2.

Gving the literal word "dev" for --super-mnor wll cause ndadm
to use the mnor nunber of the nd device that is being assem
bled. e.g. when assenbling /dev/nd0, will |ook for super bl ocks
with a minor nunber of O.
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-f, --force
Assenbl e the array even if some superbl ocks appear out-of-date

-R, --run
Attenpt to start the array even if fewer drives were given than
are needed for a full array. Normally if not all drives are
found and --scan is not used, then the array will be assenbled
but not started. Wth --run an attenpt will be nade to start it
anyway.

-a, --auto{=no,yes, nd, ndp, part}
See this option under Create and Build options.

-U, --update=
Updat e the superbl ock on each device while assenbling the array.
The argunent given to this flag can be one of sparc2. 2,
sunmari es, resync, Or super-m nor

The sparc2.2 option will adjust the superblock of an array what
was created on a Sparc nachine running a patched 2.2 Linux ker-
nel. This kernel got the alignnment of part of the superblock
W ong. You can use the --examine --sparc2.2 option to ndadmto
see what effect this would have.

The super-minor option will update the prefered mnor field on
each superblock to match the mnor nunber of the array being
assenbled. This is not needed on 2.6 and | ater kernels as they
meke this adjustnent automatically.

The resync option will cause the array to be marked dirty mean-
ing that any redundancy in the array (e.g. wparity for raid5,
copies for raidl) may be incorrect. This will cause the raid
systemto performa "resync" pass to nake sure that all redun-
dant information is correct.

The sumari es option wll <correct the summaries in the
super bl ock. That is the counts of total, working, active,
fail ed, and spare devices.
For Manage mode:
-a, --add
hot add |i sted devi ces.

-r, --renove
remove |isted devices. They must not be active. i.e. they

shoul d be failed or spare devices.

-f, --fail, --set-faulty
mark |isted devices as faulty.

--cl ean
mark |isted devices as clean. (Only supported by mnultipath)

--active
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mark |isted devices as active. (Only supported by nultipath)

--inactive
mark |isted devices as inactive. (Only supported by mnulti path)
For Examine mode
--sparc2.2
If an array was created on a 2.2 Linux kernel patched with RAID
support, the superblock will have been created incorrectly, or
at least inconpatibly with 2.4 and |ater Kkernels. Using the
--sparc2.2 flag with --examine will fix the superbl ock before
displaying it. |If this appears to do the right thing, then the
array can be successful ly assenbl ed usi ng --assenbl e
- - updat e=spar c2. 2.
For Misc mode:
-R, --run
start a partially built array.

-S, --stop
deactivate array, releasing all resources.

-0, --readonly
mark array as readonly.

-w, --readwite
mark array as readwite.

--zero-super bl ock
If the device contains a valid nd superbl ock, the block is over-
witten with zeros. Wth --force the block where the superbl ock
woul d be is over-witten even if it doesn't appear to be wvalid.

-t, --test
When used with --detail, the exit status of ndadmis set to
reflect the status of the device.
For Monitor mode
-m --nmil
Gve a mail address to send alerts to.

-p, --program --alert
G ve a programto be run whenever an event is detected.

-d, --delay
Gve a delay in seconds. ndadmpolls the nd arrays and then
waits this many seconds before polling again. The default is 60
seconds.

-f, --daenpni se
Tell ndadmto run as a background daenon if it decides to noni-
tor anything. This causes it to fork and run in the child, and
to disconnect formthe termnal. The process id of the child is
witten to stdout. This is useful with --scan which will only
continue nmonitoring if a mail address or alert programis found
in the config file.
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-i, --pid-file
When ndadmis running in daenon node, wite the pid of the dae-
non process to the specified file, instead of printing it on
standard out put.

-1, --oneshot
Check arrays only once. This will generate NewArray events and
nore significantly DegradedArray and SparesM ssing events. Run-
ni ng

ndadm --nonitor --scan -1
from a cron script wll ensure regular notification of any
degraded arrays.

-t, --test
Generate a Test Message alert for every array found at startup
This alert gets nmailed and passed to the alert program This
can be used for testing that alert nessage do get through suc-
cessful ly.
ASSEMBLE MODE
Usage: ndadm --assenbl e nd- devi ce options-and- conponent - devi ces. .

Usage: ndadm --assenbl e --scan nd-devi ces-and-options. ..
Usage: ndadm --assenbl e --scan options..

This wusage assenbles one or nore raid arrays from pre-existing conpo-
nents. For each array, ndadm needs to know the nd device, the identity
of the array, and a nunmber of conponent-devices. These can be found in
a nunber of ways.

In the first usage exanple (w thout the --scan) the first device given
is the nd device. |In the second usage exanple, all devices listed are
treated as nd devices and assenbly is attenpted. In the third (where
no devices are listed) all nd devices that are listed in the configura-
tion file are assenbl ed.

If precisely one device is listed, but --scan is not given, then ndadm
acts as though --scan was given and identify information is extracted
fromthe configuration file.

The identity can be given with the --uuid option, wth the --super-
m nor option, can be found in the config file, or will be taken from
the super block on the first conponent-device l|isted on the comand
l'ine.

Devices can be given on the --assenble command line or in the config
file. Only devices which have an nd superbl ock which contains the right
identity will be considered for any array.

The config file is only wused if explicitly named with --config or

requested with (a possibly inmplicit) --scan. In the Ilater case,
/et c/ mdadm conf is used.

9/17



If --scan is not given, then the config file will only be used to find
the identity of nd arrays.

Normally the array will be started after it is assenbl ed. However if
--scan is not given and insufficient drives were listed to start a com
pl ete (non-degraded) array, then the array is not started (to guard
agai nst usage errors). To insist that the array be started in this
case (as nmay work for RAIDL, 4, 5 or 6), give the --run flag.

If an auto option is given, either on the command line (--auto) or in

the configuration file (e.g. auto=part), then ndadmw ||l create the nd
device if necessary or will re-create it if it doesn't |ook wusable as
it is.

This can be useful for handling partitioned devices (which don't have a
stabl e device nunber - it can change after a reboot) and when using
"udev" to manage your /dev tree (udev cannot handl e nd devi ces because
of the unusual device initialisation conventions).

If the option to "auto" is "nmdp" or "part" or (on the comand Iline
only) "p", then ndadm wll create a partitionable array, using the
first free one that is not inuse, and does not already have an entry in
/dev (apart from nuneric /dev/nd* entries).

If the option to "auto" is "yes" or "nmd" or (on the command |ine) noth-
ing, then ndadmw || create a traditional, non-partitionable nd array.

It is expected that the "auto" functionality will be used to create
device entries wth neaningful names such as "/dev/nd/honme" or
"/dev/md/root", rather than nanes based on the nunerical array nunber.

When using this option to create a partitionable array, the device
files for the first 4 partitions are also created. If a different num
ber is required it can be sinply appended to the auto option. e.Jg.
"aut o=part 8". Partition nanes are created by appending a digit string
to the device nane, with an intervening "p" if the device name ends
with a digit.

The --auto option is also available in Build and Create nodes. As
t hose nodes do not use a config file, the "auto=" <config option does
not apply to these nodes.
BUILD MODE
Usage: nmdadm --build device --chunk=X --level=Y --raid-devices=Z
devi ces

This usage is simlar to --create. The difference is that it creates
an array without a superblock. Wth these arrays there is no difference
between initially creating the array and subsequently assenbling the
array, except that hopefully there is useful data there in the second
case.

The |l evel may raidO, linear, multipath, or faulty, or one of their syn-
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onyms. All devices nust be listed and the array will be started once

conpl et e.
CREATE MODE
Usage: ndadm --create device --chunk=X --|evel =Y
--rai d-devi ces=Z devi ces
This usage will initialise a new nd array, associate sone devices wth

it, and activate the array.

If the --auto option is given (as described in nore detail in the sec-
tion on Assenble node), then the nd device will be created with a suit-
abl e device nunber if necessary.

As devices are added, they are checked to see if they contain raid
super bl ocks or filesystens. They are al so checked to see if the vari-
ance in device size exceeds 1%

If any discrepancy is found, the array will not automatically be run,
t hough the presence of a --run can override this caution.

To create a "degraded" array in which sone devices are missing, sinply
give the word "missing" in place of a device nanme. This will cause
ndadmto | eave the corresponding slot in the array enpty. For a RAID4
or RAID5 array at nost one slot can be "missing"; for a RAID6 array at
nost two slots. For a RAIDL array, only one real device needs to be
given. Al of the others can be "m ssing"

When creating a RAID5 array, ndadmw ||l automatically create a degraded
array with an extra spare drive. This is because building the spare
into a degraded array is in general faster than resyncing the parity on
a non-degraded, but not clean, array. This feature can be over-ridden
with the --force option

The Ceneral Managenent options that are valid with --create are:

--run insist on running the array even if some devices |ook |ike they
ni ght be in use.

--readonly
start the array readonly - not supported yet.
MANAGE MODE

Usage: ndadm devi ce options... devices..
This usage will allowindividual devices in an array to be failed,
removed or added. It is possible to performnmultiple operations with

on command. For exanpl e:
mdadm /dev/ nd0 -f /dev/hdal -r /dev/hdal -a /dev/hdal
will firstly mark /dev/hdal as faulty in /dev/nd0 and wll then renove
it fromthe array and finally add it back in as a spare. However only
one nmd array can be affected by a single comuand.
MISC MODE
Usage: ndadmoptions ... devices ..
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M SC no
tinct d

--query

--det ai

- -exam

--stop

--run

de includes a nunber of distinct operations that operate on dis-
evi ces. The operations are:

The device is exanmined to see if it is(1l) an active nd array,
or(2) a conponent of an nd array. The information discovered
is reported.

I

The device should be an active nd device. ndadmw |l display a
detail ed description of the array. --brief or --scan will cause
the output to be less detailed and the format to be suitable for
inclusion in /etc/nmdadm conf. The exit status of ndadm wll
normally be O wunless ndadm failed to get useful information
about the device(s). However if the --test option is given

then the exit status will be:

0 The array is functioning normally.
1 The array has at |east one fail ed device.

2 The array has nmultiple fail ed devices and hence is unus-
able (raid4 or raid5b).

4 There was an error while trying to get information about
t he devi ce.

ne
The device should be a conponent of an nd array. ndadm will
read the md superbl ock of the device and display the contents.
If --brief is given, or --scan then nultiple devices that are
conmponents of the one array are grouped together and reported in
a single entry suitable for inclusion in /etc/ndadm conf.

Having --scan without listing any devices will cause all devices
listed in the config file to be exam ned.

The devi ces should be active nd arrays which wll be deacti-
vated, as long as they are not currently in use.

This will fully activate a partially assenbled nd array.

--readonly

This wll mark an active array as read-only, providing that it
is not currently being used.

--readwite

--Sscan

This will change a readonly array back to being read/wite.

For all operations except --examne, --scan will cause the oper-
ation to be applied to all arrays listed in /proc/mistat. For
--exam ne, --scan causes all devices listed in the config file
to be exani ned.
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MONITOR MODE
Usage: ndadm --nonitor options... devices...

This usage causes ndadmto periodically poll a nunber of nd arrays and
to report on any events noticed. ndadmw || never exit once it decides
that there are arrays to be checked, so it should normally be run in
t he background.

As well as reporting events, ndadm nmay nove a spare drive from one
array to another if they are in the sane spare-group and if the desti-
nation array has a failed drive but no spares.

If any devices are listed on the command line, ndadmw |l only nonitor
those devices. Oherwise all arrays listed in the configuration file
will be nmonitored. Further, if --scanis given, then any other nd
devi ces that appear in /proc/ndstat will also be nonitored.

The result of nonitoring the arrays is the generation of events. These
events are passed to a separate program (if specified) and nay be
mailed to a given E-mail address.

When passing event to program the programis run once for each event
and is given 2 or 3 conmand-|ine arguenents. The first is the nane of
the event (see below). The second is the name of the nd device which
is affected, and the third is the name of a related device if relevant,
such as a conponent device that has fail ed.

If --scan is given, then a programor an E-mail address nust be speci-
fied on the command Iine or in the config file. |If neither are avail-
able, then ndadmw |l not nonitor anything. Wthout --scan ndadm wi ||
conti nue nonitoring as | ong as sonething was found to nonitor. If no
programor enmmil is given, then each event is reported to stdout.

The different events are:

Devi ceDi sappear ed
An nmd array which previously was configured appears to no
| onger be confi gured.

If ndadmwas told to nonitor an array which is RAIDO or Lin-
ear, then it wll report DeviceD sappeared with the extra
informati on Wong-Level. This is because RAIDO and Linear
do not support the device-failed, hot-spare and resync oper-
ations which are nonitored.
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Rebui | dSt art ed
An nd array started reconstruction.

Rebui | dNN
Where NN is 20, 40, 60, or 80, this indicates that rebuild
has passed that many percentage of the total

Rebui | dFi ni shed
An nmd array that was rebuilding, isn't any nore, either
because it finished normally or was aborted.

Fai | An active conponent device of an array has been nmarked as
faul ty.
Fai | Spar e

A spare component device which was being rebuilt to repl ace
a faulty device has fail ed.

Spar eActi ve
A spare conponent device which was being rebuilt to replace
a faulty device as been successfully rebuild and has been
made active.

NewAr r ay
A new nd array has been detected in the /proc/ndstat file.

Degr adedArr ay
A newWy noticed array appears to be degraded. This nessage
is not generated when ndadm notices a drive failure which
causes degradation, but only when ndadm notices that an
array is degraded when it first sees the array.

MoveSpar e
A spare drive has been noved fromone array in a spare-group
to another to allow a failed drive to be repl aced.

Spar esM ssi ng
| f mdadm has been told, via the config file, that an array
should have a certain nunber of spare devices, and ndadm
detects that it has fewer that this nunber when it first
sees the array, it will report a SparesM ssing nessage.

Test Message
An array was found at startup, and the --test flag was

gi ven.
Only Fail , Fail Spare , DegradedArray , and Test Message cause Email to
be sent. Al'l events cause the programto be run. The programis run

with two or three argunents, they being the event nane, the array
devi ce and possibly a second devi ce.

Each event has an associated array device (e.g. /dev/ndl) and possibly
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a second device. For Fail, FailSpare, and SpareActive the second
device is the relevant conponent device. For MveSpare the second
device is the array that the spare was noved from

For ndadmto nove spares from one array to another, the different
arrays need to be labelled with the sane spare-group in the configura-
tion file. The spare-group nane can be any string. It is only neces-
sary that different spare groups use different nanes.

When ndadm detects that an array which is in a spare group has fewer
active devices than necessary for the conplete array, and has no spare

devices, it wll [look for another array in the sane spare group that
has a full conmplenment of working drive and a spare. It will then
attenmpt to renove the spare fromthe second drive and add it to the
first. |If the renmoval succeeds but the adding fails, then it is added
back to the original array.

GROW MODE

The GROW node is wused for changing the size or shape of an active
array. For this to work, the kernel nust support the necessary change.
Various types of growh nay be added during 2.6 devel opnent, possibly
including restructuring a raids array to have nore active devices.

Currently the only support available is to change the "size" attribute
for arrays wth redundancy, and the raid-disks attribute of RAID1

arrays.

Normally when an array is built the "size" it taken from the smallest

of the drives. If all the small drives in an arrays are, one at a
time, renoved and replaced with larger drives, then you could have an
array of Jlarge drives with only a small anpunt used. 1In this situa-
tion, changing the "size" wth "CRON node will allow the extra space
to start being used. |If the size is increased in this way, a "resync"
process will start to make sure the new parts of the array are synchro-
ni sed.

Not e that when an array changes size, any filesystemthat may be stored
inthe array will not automatically grow to use the space. The
filesystemwi |l need to be explicitly told to use the extra space.

A RAIDL array can work wth any nunber of devices from1l upwards
(though 1 is not very useful). There nay be tinmes which you want to
increase or decrease the nunber of active devices. Note that this is
different to hot-add or hot-renove whi ch changes the nunber of inactive
devi ces.

When reducing the nunber of devices in a RAIDL array, the slots which
are to be renoved fromthe array nust already be vacant. That is, the
devi ces that which were in those slots nust be failed and renoved.

When the nunber of devices is increased, any hot spares that are
present will be activated i nmedi ately.
EXAMPLES
nmdadm - - query /dev/ nane- of - devi ce
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This will find out if a given device is araid array, or is part of
one, and will provide brief infornmation about the device.

ndadm - - assenbl e --scan
This wll assenble and start all arrays listed in the standard confile
file. This command will typically go in a systemstartup file.

mdadm - -stop --scan
This will shut down all array that can be shut down (i.e. are not cur-
rently inuse). This will typically go in a system shutdown script.

mdadm --fol |l ow --scan --del ay=120
If (and only if) there is an Email address or programgiven in the
standard config file, then nonitor the status of all arrays listed in
that file by polling themever 2 m nutes.

ndadm --create /dev/nd0 --level =1 --raid-devices=2 /dev/hd[ac]1
Create /dev/nd0 as a RAIDL array consisting of /dev/hdal and /dev/ hdcl.

echo ' DEVI CE /dev/hd*[0-9] /dev/sd*[0-9]' > ndadm conf

ndadm --detail --scan >> ndadm conf
This will create a prototype config file that describes currently
active arrays that are known to be nmade frompartitions of |IDE or SCS
drives. This file should be reviewed before being used as it may con-
tain unwant ed detail

echo ' DEVI CE /dev/ hd[a-z] /dev/sd*[a-z]' > ndadm conf
ndadm --exam ne --scan --config=ndadm conf >> ndadm conf This wll
find what arrays could be assenbled fromexistign IDE and SCSI whole
drives (not partitions) and store the information is the format of a
config file. This file is very likely to contain unwanted detail, par-
ticularly the devices= entries. It should be reviewed and edited
bef ore being used as an actual config file.

ndadm - -exam ne --brief --scan --config=partitions

ndadm - Ebsc partitions
Create a list of devices by reading /proc/partitions, scan these for
RAI D superbl ocks, and printout a brief listing of all that was found.

ndadm - Ac partitions -mO0 /dev/ndO
Scan all partitions and devices listed in /proc/partitions and assenbl e
/dev/ md0 out of all such devices with a RAID superblock with a mnor
nunber of O.

mdadm - -nonitor --scan --daenoni se > /var/run/ ndadm
If config file contains a mail address or alert program run ndadmin
t he background in nonitor node nmonitoring all nd devices. Also wite
pi d of ndadm daenon to /var/run/ ndadm

ndadm --create --help
Provi dew hel p about the Create node.

ndadm --config --help
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Provi de hel p about the format of the config file.

ndadm - - hel p
Provi de general hel p.

FILES /proc/mdstat
If you're using the /proc filesystem /proc/ndstat lists all active nd
devices with informati on about them ndadmuses this to find arrays
when --scan is given in Msc node, and to nonitor array reconstruction
on Monitor node.
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