SMARTCTL(8) SMART Monitoring Tools SMARICTL(8)

NAME
smartctl — Control and Monitor Utility for SMAR Disks

SYNOPSIS
smartctl [options] device

DESCRIPTION
[This man page is generated for thendows version of smartmontools. It does not contain info specific to
other platforms.]

smartctl controls the Self-Monitoring, Analysis and Reportingchnology (SMAR) system hilt into
most ATA/SATA and SCSI/SAS hard dees and solid-state des. The purpose of SMARIs to monitor
the reliability of the hard dre and predict dve failures, and to carry out f&fent types of dvie self-tests.
smartctl also supports some features not related to SNIARhis ersion of smartctl is compatible with
ACS-3, ACS-2, AA8-ACS, ATA/ATAPI-7 and earlier standards (see REFERENCES tglo

smartctl also pravides support for SCSI tape des and changers (seARE DRIVES below).

The user must specify theuiee to be controlled or interrated as the final gament to smartctl. The
command set used by thevike is often devied from the deéce path ot may need help with the '-d'
option (for more information see the section oMAASCSI command sets and B/below). Device paths
are as follavs:

WINDOWS:
Use the forms "/de/sd[a-z]" for IDE/(S)ATA and SCSI disks "\.\BfsicalDrive[0-25]"
(where "a" maps to "0"). Use "/désd[a-z][a—z]" for "\.\PhysicalDrive[26-...]". These disks
can also be referred to as "fdpd[0-255]" for "\\.\PhysicalDrive[0—-255]". ATA disks can also
be referred to as "/déhd[a-z]" for "\.\PhysicalDrive[0-25]". Use one the forms
"/dev/tape[0-255]", "/dev/st[0-255]", or "/dev/nst[0-255]" for SCSI tape dries
"\\Tape[0-255]".

Alternatively, drive letters "X:" or "X:\" may be used to specify the (‘basic’) disk behind a
mounted partition. This does nobik with 'dynamic’ disks.

For disks behind 3are 9000 controllers use "fdésd[a—z],N" where N specifies the disk num-
ber (3ware 'port) behind the controller piding the logical dwe (‘unit’) specified by
"/dev/sd[a-z]". Alternatively, use "/dev/tw_cli/cx/py" for controller x, port y to run the
‘tw_cli' tool and parse the output. This prdes limited monitoring ('-i', '=c', '-A" bel if
SMART support is missing in the ddr. Use "/dev/tw_cli/stdin" or "/de v/tw_cli/clip" to
parse CLI or 3DM output from standard input or clipboard. The option "-ede3W' is not nec-
essary on \Mdows.

For disks behind Intel controller with RST der or an AMD controller with AMD RAID drier,

use "/dev/csmi[0-9],N" where N specifies the port behind the logical scsi controller
"W\Scsi[0-9]:".

The AMD RAID driver may return incomplete information about port assignmeatall®w
access to ports not reportedyide scan returns all ports. lee open &ils then if the port is
unused.

By default, the AMD RAID dner only allavs CSMI read accesseso €nable write access,
change the gistry value

[HKLM\SYSTEM\Curr entControlSet\Sewices\rcraid\Parameters\Device]

"Dri verParameter"="CSMI=Limited;"

to

"Dri verParameter"="CSMI=Full;"

and reboot.

For SATA or SAS disks behind an Areca controller use V@ecmsr[0-9]", see '-d
areca,N[/E]' bela.

Use the forms "/de/nvme[0-9]" (broadcast namespace) or "Adavme[0-9]n[1-9]" (specific
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namespace 1-9) for first, second, .., NVMevicke Alternatvely use the forms
"/devinvmes[0-9][n[1-9]]" for NVMe devices behind the Ilogical scsi controller
"W\Scsi[0-9]:". Both forms require a NVMe der which supports

NVME_PASS_THROUGH_IOCTL.

Use the forms "/de/sd]...]" or "/dev/pd]...]" (see abae) for NVMe deices behind Whdows
10 NVMe driver (storivme.sys).

The prefix "/dev/" is optional.

if ‘=" is specified as the diee path, smartctl reads and interpretssitbvn delug output from standard
input. See '-r ataioctl' balofor details.

smartctl guesses the dee type if possible. If necessatiie '—d' option can be used teeaide this guess.

Note that the printed output of smartctl displays most numeriedlies in base 10 (decimalytisome al-
ues are displayed in base 16x@&gecimal). © distinguish them, the base 18lues are alays displayed
with a leading "0x", for kample: "0xf". This man page follas the same caention.

OPTIONS
The options are grouped b&tdnto several catgories. smartctl will execute the corresponding commands
in the order: INFORMAION, ENABLE/DISABLE, DISPLAY DATA, RUN/ABORT TESTS.

SHOW INFORMA TION OPTIONS:

-h, ——help, ——usage
Prints a usage message to STDOUT atits e

-V, ——version, ——copyright, ——license
Prints \ersion, cogright, license, home page and SVNison information for your cop of
smartctl to STDOUT and then»ats.

=i, ——info
Prints the deice model numbeiserial numberfirmware \ersion, and AA Standard ersion/rei-
sion information. Says if the diee supports SMAR and if so, whether SMARsupport is cur
rently enabled or disabled. If thevitee supports Logical Block Address mode A Biode) print
current user dvie capacity in bytes. (If dré has a user protected area resgpror is "clipped",
this may be smaller than the potential maximurnweddapacity Indicates if the dxie is in the
smartmontools database (see '-v' optionsvpeldf so, the drve model &mily may also be
printed. If '-n' (see belw) is specified, the peer mode of the dve is printed.

[NVMe] For NVMe devices the information is obtained from the Identify Controller and the Iden-
tify Namespace data structure.

——identify[=[w][n vb]]
[ATA only] Prints an annotated table of the IDENTIFY DEVICE data. Byadkf only \alid
words (words not equal to 0x0000 or ®f and nonzero bits and bit fields are printed. This can
be changed by the optionagament which consists of one ordwharacters from the set wmn.
The character 'w' enables printing of all 256rés. The character 'n' suppresses printing of bits,
'v' enables printing of all bits fromalid words, 'b' enables printing of all bits.of~example
'——identify=n" (\alid words, no bits) produces the shortest output and '——identify=wb' ¢atisy
all bits) produces the longest output.

-a, ——all
Prints all SMAR information about the disk. oF ATA devices this is equalent to
'=H —i —c —A -l error —| selftest —| seleud'
and for SCSI, this is eqedlent to
'=H —i —A -l error - selftest'.
For NVMe, this is equialent to
'=H —i —c —A -l error".
Note that for AA disks this does not enable the non-SMRRptions and the SMAR options
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which require support for 48-bitTA commands.

-X, ——xall
Prints all SMAR and non-SMAR information about the d&ce. For ATA devices this is equi-
lent to
'-H -i —g all —g wcreorder —c —A —f brief —lexrorerror —| xselftest,selftest —| selecti—| direc-
tory —I| scttemp —I scterc —| @stat —| defects —| sataph
and for SCSI disks, this is eqalent to
'=H -i —g all —A -l error —I selftest —I background —I sagpth defects - em rep'.
and for SCSI zoned disks, add —| zstat
and for SCSI tape drers and changers, add | tapestat
For NVMe, this is equialent to
'=H —i —c —A -l error".

——scan Scans for déces and prints each Wee name, déce type and protocol ([PA] or [SCSI]) info.
May be used in conjunction with '-d TYPE' to restrict the scan to a specific TYPE. See also info
about platform specific dece scan and the DEVICESCAN diregg on smartd(8) man page.

—-scan-open
Same as ——scanubalso tries to open eachvitee before printing ddce info. The deice open
may change the dize type due to autodetection (see also '-d test').

This option can be used to create a draft smartd.conf file. All options after '—=—' are appended to
each output line. ¢t example:
smartctl ——scan—-open —— —a =W 4,45,50 -m admin@work > smartd.conf

Multiple '=d TYPE' options may be specified with '-—scan[-open]' to combine the scan results of
more than one TYPE.

—g NAME, ——get=NAME
Get non-SMAR device settings. See '-s, ——set' velior further info.

RUN-TIME BEHA VIOR OPTIONS:

—j, ——json[=cgiosuvy]
Enables JSON orAML output mode.
The output could be modified or enhanced by the optiogahsent which consists of one or more
characters from the set 'cgiosuvy':
'c: Outputs compact format withouktea spaces and wines. By deéult, output is pretty-
printed. If used with YAML format, the indentation of arrays is reduced.
'g": Outputs JSON structure as single assignments to #ile usage of grep. Each assignment
reflects the absolute path of @we. The syntax is compatible withagr:
'json.KEY1[INDEX2].KEY3 = \ALUE;".
'0": Includes the full original plaint&output of smartctl as a JSON array 'smartctl.output[]'.
's": Outputs JSON object elements sorteddyy IBy default, object elements are ordered as gener
ated internally
'v': Enables verbose output of possible unsafegérte If specified, alues which may»>eeed
JSON safe inger (53-bit) range arewahys output as a number (with some 'KEY') and a string
(KEY_s"), rggardless of the actuabiue. \alues which may>&eed 64-bit range are also output as
a little endian byte array (KEY_le"). By ceiit, the additional elements are only output if the
value actually xceeds the range.
'v': INEW EXPERIMENTAL SMARTCTL FEATURE] Outputs in YAML format.

The following two aguments are primarily indented fordopment:

'I''Includes lines from the plainteoutput which print info already implemented for JSON output.
The lines appear as strings wittyksmartctl NNNN_i'.

'u": Includes lines from the plaintieoutput which print info still unimplemented for JISON output.
The lines appear as strings wittyksmartctl. NNNN_u'".
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—q TYPE, ——quietmode=TYPE
Specifies that smartctl should run in one of the quiet modes described here. alitieguments
to this option are:

errorsonly — only print: Br the '-I error' option, if nonzero, the number of errors recorded in the
SMART error log and the peer-on time when the occurred; Br the '-| selftest' option, errors
recorded in the déce self-test log; & the '-H' option, SMAR "disk failing" status or déce
Attributes (pre-hilure or usage) whictaifled either nw or in the past; & the '-A' option, ddce
Attributes (pre-dilure or usage) whichafled either nev or in the past.

silent — print no output. The only ay to learn about whatas found is to use theie status of
smartctl (see EXIT SATUS belav).

noserial — Do not print the serial number of thevite.

-d TYPE, ——device=TYPE
Specifies the type of thevdee. The walid aguments to this option are:

auto — attempt to guess theuee type from the dece name or from controller type info pro-
vided by the operating system or from a matching USB ID entry in the database. This is the
default.

test — prints the guessed TYPE, then opens thecdeand prints the (possibly changed) TYPE
name and thenxés without performing apfurther commands.

ata - the deice type is AA. This prevents smartctl from issuing SCSI commands to alAA
device.

scsi — the deice type is SCSI. This pvents smartctl from issuing AA commands to a SCSI
device.

nvme[,NSID] - the deice type is NVM Express (NVMe). The optional parameter NSID specifies
the namespace id (in X)epassed to the der. Use Oxfffffff for the broadcast namespace id. The
default for NSID is the namespace id addressed by thealeame.

sat[,auto][,N] - the device type is SCSI to PA Translation (SA). This is for ATA disks that

have a SCSI to AA Translation Layer (SAL) between the disk and the operating systemT SA
defines tvo ATA PASS THROUGH SCSI commands, one 12 bytes long and the other 16 bytes
long. The dedult is the 16 byte ariant which can bewverridden with either '-d sat,12' or '-d
sat,16'".

If '-d sat,auto’ is specified, wee type SA (for ATA/SATA disks) is only used if the SCSI
INQUIRY data reports a SA (VENDOR: "ATA ). Otherwise deice type SCSI (for
SCSI/SAS disks) is used.

usbcypess - this dece type is for AA disks that are behind a Cypress USB &I/ bridge.
This will use the AACB proprietary scsi pass through command. TheuwefSCSI operation
code is 0x24, Wt although it can beverridden with '—d ushypress,0xN', where N is the scsi oper
ation code, youeé running the risk of damage to thevide or filesystems on it.

usbjmicon[,p][,X][,PORT] - this device type is for SAA disks that are behind a JMicron USB to
PATA/SATA bridge. The 48-bit AA commands (required e.g. for '—&mor', see bels) do not
work with all of these bridges and are therefore disabled byulefThese commands can be
enabled by '-d usbjmicron,x'. If oadisks are connected to a bridge witlo torts, an error mes-
sage is printed if no PORis specified. The port can be specified by '-d usbjmicron[,x][JPOR
where POR is 0 (master) or 1 (ska). This is not necessary if thexdee uses a port multiplier to
connect multiple disks to one port. The disks appear under separdiec/dames then. G4
TION: Specifying ',x' for a dece which does not support it results in 1/O errors and may discon-
nect the drue. The same applies if the specified PlOdves not st or is not connected to a disk.

The Prolific PL2507/3507 USB bridges with older firame support a pass-through command sim-
ilar to JMicron and wrk with '=d usbjmicron,0'. Neer Prolific firmware requires a modified
command which can be selected by '-d usbjmicron,p’. Note that this does not yet support the
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SMART status command.

usbpolific — this device type is for SAA disks that are behind a Prolific PL2571/2771/2773/2775
USB to SAA bridge.

usbsunplus - this dece type is for SAA disks that are behind a SunplusIT USB tar&Aridge.

sntasmedia — [NEW EXPERIMENAL SMARTCTL FEATURE] this deice type is for NVMe
disks that are behind an ASMedia USB to NVVMe bridge.

sntjmicon[,NSID] - this deice type is for NVMe disks that are behind a JMicron USB to NVMe
bridge. The optional parameter NSID specifies the namespace idX)nphssed to the der.
The defult namespace id is the broadcast namespace fefffdRf

sntrealtek — [NEW EXPERIMENAL SMARTCTL FEATURE] this deice type is for NVMe
disks that are behind a Realtek USB to NVMe bridge.

aacraid,H,L,ID - [Linux, Windows and Cygwin only] the dé&e consists of one or more
SCSI/SAS or SAA disks connected to an AacRaid controll@he non-ngative integgers H,L,ID
(Host numberLun, ID) denote which disk on the controller is monitored. Use syntax such as:
smartctl —a —d aacraid,0,0,2 /de/sda

smartctl —a —d aacraid,1,0,4 /de/sdb

Option '-d sat,auto+..." is implicitly enabled to detect&SAisks. Use '-d scsi+aacraid,H,L,ID' to
disable it.

On Windows, the deice name parameter AdedX is ignored if '-d aacraid' is specified.

areca,N - [FreeBSD, Linux, Widows and Cygwin only] the déce consists of one or more BA
disks connected to an ArecaARAID controller. The positve integer N (in the range from 1 to
24 inclusve) denotes which disk on the controller is monitored. Anddds and Cygwin use
syntax such as:

smartctl —a —d areca,2 /de/arcmsr0

smartctl —a —d areca,3 /de/arcmsrl

The first line abee addresses the second disk on the first Areca RAID contrdler second line
addresses the third disk on the second Areca RAID controller

Important: the Areca controller must eafirmware \ersion 1.46 or later Lowernumbered
firmware \ersions will give (harmless) SCSI error messages and no SMARrmation.

areca,N/E - [FreeBSD, Linux, Wdows and Cygwin only] the d&ce consists of one or more

SATA or SAS disks connected to an Areca SAS RAID controllére intgger N (range 1 to 128)
denotes the channel (slot) and E (range 1 to 8) denotes the enclosure. Important: This requires
Areca SAS controller firmere \ersion 1.51 or later

intelliprop,N[+TYPE] - the deice consists of multiple BA disks connected to an Intelliprop con-
troller. The intger N is the port number from 0 to 3 of th&AAdrive to be tageted. The TYPE
can be ata(datilt), sat, or a USB controller listed aleo Note: if a type of AA does not wrk,
try a type of sat. Use syntax such as:

smartctl —a —d intelliprop,1 /dev/sda (under Linux)

smartctl —a —d intelliprop,1+sat /d&/sda (under Linux)

WARNING: The disks are selected by write commands to the B\ Device \endor Specific
Log at address 0xc0. Using this option with other déces may hae undesirable side effects.

imb39x[—q],N[,sLBA][,force][+TYPE] — [NEW EXPERIMENTAL SMARTCTL FEATURE] the

device consists of multiple SEA disks connected to a JMicron JMB39x RAID port multiplier
The sufix '-q' selects a slightly dérent command ariant used by some ® NAS devices.

The intger N is the port number from 0 to 4.

WARNING: The ATA pass-through commands ae issued via READ/WRITE commands to

LBA 33 of the RAID wolume. Using this option with other devices may eerwrite this sector.

The LBA could be selected in the range 33 (last sector of a GPT) to 62 (last sector of traditional
boot area).

smartmontools-7.3 2022-02-28 5



SMARTCTL(8) SMART Monitoring Tools SMARICTL(8)

By default, access to the dee is refused if the selected sector is not zero filled. The ‘force’ flag
disables this check.
WARNING: Original sector data is not written back if smartctl is aborted with a signal.

jms56x,N[,sLB\][,force][+TYPE] — [NEW EXPERIMENTAL SMARTCTL FEATURE] the
device consists of multiple S disks connected to a JMicron JMS56x USB toT&/ARAID
bridge. See 'jmb39x..." abe for \alid aguments.

-T TYPE, ——tolerance=TYPE
[ATA only] Specifies he tolerant smartctl should be of BA and SMAR command dilures.

The behwior of smartctl depends upon whether the command is "optional” or "mandatory".
Here "mandatory” means "required by theTA Specification if the déce implements the
SMART command set" and "optional" means "not required by tfA Specification gen if the
device implements the SMARcommand set." The "mandatory" A and SMAR commands
are: (1) AA IDENTIFY DEVICE, (2) SMART ENABLE/DISABLE ATTRIBUTE AUTOSAVE,

(3) SMART ENABLE/DISABLE, and (4) SMAR RETURN SRATUS.

The \alid aguments to this option are:

normal — it on failure of ay mandatory SMART command, and ignore aHifures of optional
SMART commands. This is the defit. Note that on some diees, issuing unimplemented
optional SMAR commands doesntause an errorThis can result in misleading smartctl mes-
sages such as "Feature X not implemented", i@tb shortly by "Feature X: enabled". In most
such cases, contrary to the final message, Feature X is not enabled.

conservative —xt on failure of ay optional SMART command.

permissive — ignoredilure(s) of mandatory SMAR commands. This option may be/gin more

than once. Each additional use of this option will cause one more additduad to be ignored.
Note that the use of this option can lead to messages'Hé&ature X not supported"”, folled
shortly by "Feature X enablaifed". In a fav such cases, contrary to the final message, Feature X
is enabled.

verypermissive — equélent to gving a lage number of '-T permia&@' options: ignoredilures of
any number of mandatory SMART commands. Please see the note@bo

-b TYPE, ——badsum=TYPE
[ATA only] Specifies the action smartctl should ®kf a checksum error is detected in the: (1)
Device Identity Structure, (2) SMARSelf-Test Log Structure, (3) SMARALttribute \alue Struc-
ture, (4) SMAR Attribute Threshold Structure, or (5JA Error Log Structure.

The \alid aguments to this option are:

warn — report the incorrect checksurattzarry on in spite of it. This is the det.
exit — exit smartctl.

ignore — continue silently without issuing aasning.

-r TYPE, ——report=TYPE
Intended primarily to help smartmontools delopers understand the bglma of smartmontools
on non-conforming or poorly conforming harang. This option reports details of smartctl trans-
actions with the dgce. The option can be used multiple times. When used just once vissio
record of the ioctl() transactions with thevibe. When used more than once, the detail of these
ioctl() transactions are reported in greater detail. Hid wguments to this option are:

ioctl - report all ioctl() transactions.
ataioctl — report only ioctl() transactions withTA devices.

scsiioctl — report only ioctl() transactions with SCShaes. Irvoking this once shws the SCSI
commands in heand the corresponding statusvdking it a second time adds axHesting of the
first 64 bytes of data send to, or reeei from the dece.
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nvmeioctl — report only ioctl() transactions with NVMeuees.

Any algument may include a pos# integer to specify the 1el of detail that should be reported.
The agument should be folleed by a comma then the iger with no spaces. oF example,
ataioctl,2 The dedult level is 1, so '—r ataioctl,1' and '—r ataioctl' are egjlaint.

For testing purposes, the output of '-r ataioctl,2' can later be parsed by smartctl itself if '-' is used
as deice path agyument. The AA command input parameters, sector data and retluey are
reconstructed from the det report read from stdin. Then smartctl internally simulates 8A A
device with the same betimur. This is does not ark for SCSI deices yet.

-n POWERMODE[,STATUS[,STATUSZ2]], ——nocheck=PGVERMODE[,STATUS[,STATUS2]]
[ATA] [SCSI: NEW EXPERIMENBRL SMARTCTL FEATURE] Specifies if smartctl shouldat
before performing anchecks when the dige is in a lev-power mode. It may be used to peat
a disk from being spun-up by smartctl. Thevwper mode is ignored by dailt.

Note: If this option is used it may also be necessary to specify i dgpe with the '-d' option.
Otherwise the déce may spin up due to commands issued duringcdéype autodetection.

By default, «it status 2 is returned if thedee is in one of the specifiedwepowver modes. This
status is also returned if thevilee open or identificatiorafled (see EXIT SATUS belav). The
optional SATUS parameter alles one to gerride this dedult. STATUS is an intger in the range
from O to 255 inclusie. For example use '—n standffy to return success if a dee is in SLEEP
or STANDBY mode. Use '—n stand!® to return a uniquexd status in this case.

The \alid aguments to this option are:
never — check the déce alvays, lut print the paver mode if '-i' is specified.
sleep[,SATUS[,SRATUS?2]] — check the déce unless it is in SLEEP mode.

standby[,SATUS[,SATUS2]] — check the déce unless it is in SLEEP or SNDBY mode. In
these modes most disks are not spinning, so if yant to pregent a disk from spinning up, this is
probably what you ant.

idle[,STATUS[,SATUS?2]] - check the déce unless it is in SLEEFSTANDBY or IDLE mode.
In the IDLE state, most disks are still spinning, so this is probably not whatamu w

The '—n' option is ignored if the per mode check is not supported or returns an umknalue.
[ATA only]INEW EXPERIMENTAL SMARTCTL FEATURE] If the optional SATUS2 parame-
ter is specified, smartctl xdts immediately with SATUS2 in this case. df example use '-n
standbyB,5' to return uniquexét statuses in the SNDBY and UNSUPPORED cases.

SMART FEATURE ENABLE/DISABLE COMMANDS:

Note: if multiple options are used to both enable and disable a feature, then both the enable and
disable commands will be issued. The enable command wilyal be issued beffe the corre-
sponding disable command.

—Ss VALUE, ——smart=VALUE
Enables or disables SMARON device. The alid aguments to this option are on andl of

[ATA] Note that the AA commands SMAR ENABLE/DISABLE OPERATIONS were declared
obsolete in AA ACS-4 Reision 10 (N 2015).

[SCSI tape dxie or changer] It is not necessary (or useful) to enable SMARee the dpeAlert
messages.

-0 VALUE, —-offlineauto=VALUE
[ATA only] Enables or disables SMARautomatic dfine test, which scans the dgi every four
hours for disk defects. This command can hemiduring normal system operation. Thadid/
arguments to this option are on andl of

Note that the SMAR automatic dfine test command is listed as "Obsolete" verg version of
the ATA and ATA/ATAPI Specifications. It as originally part of the SFF-8035i ®eion 2.0
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specification, bt was neer part of ap ATA specification. Haever it is implemented and used by
mary vendors. Yu can tell if automatic filne testing is supported by seeing if this command
enables and disables it, as indicated by the 'Autim®Data Collection’ part of the SMARcapa-
bilities report (displayed with '-c').

SMART provides three basic catgories of testing. The first cagery, called "online" testing, has
no efect on the performance of thevitee. It is turned on by the '—s on' option.

The second catgory of testing is called "8@ine" testing. This type of test can, in principle,
degrade the dece performance. The '-0 on' option causes tHimeftesting to be carried out,
automatically on a rgular scheduled basis. Normalthe disk will suspend fiine testing while
disk accesses are taking place, and then automatically resume it when theulisktherwise be
idle, so in practice it has little fett. Note that a one-time ftihe test can also be carried out
immediately upon receipt of a user command. See theflirtebfoption belav, which causes a
one-time dfline test to be carried out immediately

The choice (made by the SFF-8035i aritAApecification authors) of theond testing for these
first two catgories is unfortunate, and often leads to confusion.adhthese first tas catgories
of online and dfine testing could ha been more accurately described as online dhdeoflata
collection.

The results of this automatic or immediaté#iné testing (data collection) are reflected in thé v

ues of the SMAR Attributes. Thus, if problems or errors are detected, thkies of these
Attributes will go belar their failure thresholds; some types of errors may also appear in the
SMART error log. These are visible with the '-A" and '-I error' options resphcti

Some SMAR attribute \alues are updated only during-the data collection aatities; the rest
are updated during normal operation of theick or during both normal operation and-loie
testing. The Attribite value table produced by the '-A' option indicates this in theATHD col-
umn. Attritutes of the first type are labeled fidfe" and Attributes of the second type are labeled
"Always".

The third category of testing (and the only cgtary for which the wrd 'testing' is really an appro-

priate choice) is "self" testing. This third type of test is only performed (immediately) when a
command to run it is issued. The '-t' and '-X' options can be used to carry out and abort such self-
tests; please see beidor further details.

Any errors detected in the self testing will bewshan the SMAR' self-test log, which can be
examined using the '-| selftest' option.

Note: in this manual page, theosd "Test" is used in connection with the second caisgy just
described, e.g. for the 'ftihe" testing. The wrds "Self-test" are used in connection with the
third catgory.

—-S VALUE, —-saveauto=\ALUE
[ATA] Enables or disables SMARautosae of derice vendorspecific Attributes. The alid agu-
ments to this option are on and.oNote that this feature is presenacross disk peer g/cles, so
you should only need to issue it once.

The ATA standard does not specify a method to check whether SM#\Rosae is enabled.
Unlike SCSI (belw), smartctl is unable to print aanning if autosee is disabled.

Note that the AA commands SMAR ENABLE/DISABLE AUTOSAVE were declared obsolete
in ATA ACS-4 Reision 10 (Nw 2015).

[SCSI] For SCSI deices this toggles thealue of the Global Loggingafget Sae Disabled
(GLTSD) bit in the Control Modede. Some disk maradturers set this bit by deflt. This pre-
vents error counters, per-up hours and other useful data from being placed in otatie stor
age, so thesealues may be reset to zero thatrtéme the deice is paver-cycled. If the GITSD

bit is set then 'smartctl —a' will issue amving. Use on to clear the GED bit and thus enable
savzing counters to nonelatile storage. & extreme streaming-video type applications you might
consider using 6to set the GILSD bit.
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-g NAME, ——get=NAME, -s NAME[,V ALUE], ——set=NAME[,V ALUE]
Gets/sets non-SMARdevice settings. Note that the '-—set' option shares its short option '=s' with
'‘——smart'. \dlid aguments are:

all - Gets all\alues. This is equalent to
'-g aam —g apm —g lookahead —g security —g wcache —g rcache —g dsn'

aam[,N|of] — [ATA only] Gets/sets the Automatic Acoustic Management (AAM) feature (if sup-
ported). A alue of 128 sets the most quiet (sést) mode and 254 thadtest (loudest) mode,
'off' disables AAM. Deices may support intermediateséds. \alues belas 128 are defined as
vendor specific (0) or retired (1 to 127). Note that the AAM featar® declared obsolete imA
ACS-2 Reision 4a (Dec 2010).

apm[,N|of] — [ATA only] Gets/sets the Adinced Paer Management (APM) feature onwvite

(if supported). If a @&lue between 1 and 254 is piged, it will attempt to enable APM and set the
specified alue, 'of disables APM. Note the actual belar depends on the deg, for ekample
some dnves disable APM if theiralue is set ab@ 128. \alues belw 128 are supposed to adlo
drive spindavn, values 128 and albe adjust only head-parking frequgnalthough the actual
behaior defined is alsoendorspecific.

lookahead[,on|d} — [ATA only] Gets/sets the read look-ahead feature (if supported). Read look-
ahead is usually enabled by deit.

security — [ATA only] Gets the status of TA Security feature (if supported). IfTA Security is
enabled an PA user passard is set. The dre will be locled on n&t reset then.

security-feeze — [AA only] Sets AA Security feature to frozen mode. This y@ets that the
drive accepts gnsecurity commands until Rereset. Note that the frozen mode may already be
set by BIOS or OS.

standby[N|off] — [ATA] Sets the standby (spindo) timer and places the dei in the IDLE mode.

A value of 0 or 'df disables the standby timekalues from 1 to 240 specify timeouts from 5 sec-
onds to 20 minutes in 5 second incrementalu&s from 241 to 251 specify timeouts from 30 min-
utes to 330 minutes in 30 minute incrementalu¥ 252 specifies 21 minutesalie 253 specifies

a vendor specific time between 8 and 12 houralu® 255 specifies 21 minutes and 15 seconds.
Some diwes may use aendor specific interpretation for thalues. Note that there is no get
option because PA standards do not specify a method to read the standby. tithérs
standbynow' is also specified, the de is immediately placed in the SNNDBY mode without
temporarily placing it in the IDLE mode. Note thafAAstandards do not specify a command to
set the standby timer withouff@tting the paer mode.

[SCSI: NEW EXPERIMENAL SMARTCTL FEATURE] Only the set option with 'standbyf'

or 'standby0' is accepted and will place the SCSI disk intdC’NVE" power condition.

standbynow - [ATA] Places the dvie in the SANDBY mode. This usually spins dm the drve.
The setting of the standby timer is ndeated unless '-s standfiy|off]' is also specified.

[SCSI: NEW EXPERIMENAL SMARTCTL FEATURE] Only the set option is accepted and
will place the SCSI disk into "$ANDBY_Z" power condition.

wcade[,on|of] — [ATA] Gets/sets thealatile write cache feature (if supported). The write cache
is usually enabled by damilt.

wcade[,on|of] — [SCSI] Gets/sets the 'Write Cache Enable' (WCE) bit (if supported). The write
cache is usually enabled by detft.

wcade-sct[,atajon|df,p]] — [A TA only] Gets/sets the write cache feature through SCT Feature
Control (if supported). The state of write cache in SCT Feature Control could be "Controlled by
ATA", "Force Enabled", or "6rce Disabled". SCT Feature contretowrites the setting by TA

Set Features command (wcache[,dh|option). If SCT Feature Control sets write cache as
"Force Enabled" or "6rce Disabled", the setting of wcache[,ofj|&f ignored by the dvie. SCT
Feature Control usually sets write cache as "ControlledTdy By default. If ',p' is specified, the
setting is preserd across peer g/cles.
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wcreorder[,on|of[,p]] — [A TA only] Gets/sets Write Cache Reordering. If it is disablef],(disk
write scheduling is»>ecuted on a first-in-first-out (FIFO) basis. If Write Cache Reordering is
enabled (on), then disk write scheduling may be reordered by tee dirivrite cache is disabled,
the current Write Cache Reordering state is rememberebdas no ééct on non-cached writes,
which are alays written in the order reseid. The state of Write Cache Reordering has fecef

on either NCQ or LCQ queued commands. If ',p' is specified, the setting is poeaeross pwer
cycles.

rcache[,on|of] — [SCSI only] Gets/sets the 'Read Cache Disable' (RCE) bitf' \@fue disables
read cache (if supported). The read cache is usually enabledaljt.def

dsn[,on|of] — [ATA only] Gets/sets the DSN feature (if supported). The dsn is usually disabled by
default.

SMART READ AND DISPLAY DATA OPTIONS:
—-H, ——health

Prints the health status of thevite.

[SCSI tape drxie or changer] & SCSI tape dves the &peAlert log page is not chestk for pend-
ing alerts unless this option isvgh twice (see APE DRIVES for the rationale).

If the device reports diling health status, this means either that theick has alreadyafled, or
that it is predicting itswn failure within the net 24 hours. If this happens, use the '-a' option to
get more information, and gebyr data off the disk and to someplace safe as soon aaiycan.

[ATA] Health status is obtained by checking the (boolean) result returned by the TSMAR
RETURN SRATUS command. The returrale of this AA command may be unkanm due to
limitations or lugs in some layer (e.g. RAID controller or USB bridge fiamey between disk and
operating system. In this case, smartctl prints arming and checks whetheryaRregilure
SMART Attribute \alue is less than or equal to its threshold (see '-Ai)elo

[SCSI] Health status is obtained by checking the Additional Sense Code (ASC) and Additional
Sense Code Qualifier (ASCQ) from Informal Exceptions (IE) log page (if supported) and/or from
SCSI sense data.

[SCSI tape drie or changer] 8peAlert status is obtained by reading tlapdAlert log page only
when this option is gen twice.

[NVMe] NVMe status is obtained by reading the "Criticatng" byte from the SMARHealth
Information log.

—c, ——capabilities

[ATA] Prints only the generic SMARcapabilities. These showhat SMAR features are imple-
mented and he the deice will respond to some of the fiifent SMAR commands. & exam-

ple it shavs if the deice logs errors, if it supports fohe surbice scanning, and so on. If the
device can carry out self-tests, this option alsowshthe estimated time required to run those
tests.

[NVMe] Prints various NVMe deice capabilities obtained from the Identify Controller and the
Identify Namespace data structure.

-A, ——attrib utes

[ATA] Prints only the endor specific SMAR Attributes. The Attrilites are numbered from 1 to
253 and hee specific names and ID numberor Example Attritute 12 is "pwver ¢/cle count™:
how mary times has the disk beenvpered up.

Each Attriute has a "Ra" value, printed under the heading "WAVALUE", and a "Normal-
ized" value printed under the headingAMJUE". [Note: smartctl prints these &lues in base-10.]

In the example just gien, the "Rev Value" for Attritute 12 vould be the actual number of times
that the disk has beenwer-cycled, for eéample 365 if the disk has been turned on once per day
for exactly one year Each endor uses theirven algorithm to cowert this "Rav" value to a
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"Normalized" \alue in the range from 1 to 254. Pleasegkin mind that smartctl only reports the
different Attritute types, &lues, and thresholds as read from thecge It does not carry out the
corversion between "Re’' and "Normalized" alues: this is done by the diskirmware.

The cowersion from Rev value to a quantity with pisical units is not specified by the SMAR
standard. In most cases, thedues printed by smartctl are sensibleorFexample the temperature
Attribute generally has itswavalue equal to the temperature in CelsiuswEle@r in some cases
vendors use unusual a@ntions. Br example the Hitachi disk on my laptop reports itsvppon

hours in minutes, not hours. Some IBM disks track three temperatures rather than one, in their
raw values. And so on.

Each Attriute also has a Thresholdlue (whose range is 0 to 255) which is printed under the
heading "THRESH". If the Normalizedalue is less than or equal to the Thresholdlue, then

the Attribute is said to hae failed. If the Attritute is a predilure Attribute, then diskdilure is
imminent.

Each Attritute also has a "@/st" value shavn under the heading "GRST". This is the smallest
(closest to dilure) \alue that the disk has recorded ay éime during its lifetime when SMAR
was enabled. [Note @ver that someendors firmvare may actually in@ase the "\Wrst" value
for some "rate-type" Attribtes.]

The Attribute table printed out by smartctl also skie the "TYPE" of the Attribte. Attritutes are

one of tw possible types: Praidfure or Old age. Preailure Attributes are ones which, if less
than or equal to their thresholdlues, indicate pending diséilure. Old age, or usage Attrikes,

are ones which indicate end-of-product life from old-age or normal aging and wearout, if the
Attribute \alue is less than or equal to the threshold. Please noteath¢hiat an Attribte is of

type 'Pre-fil' does not mean that your disk is about tailf It only has this meaning if the
Attribute’s current Normalizedalue is less than or equal to the threshelde.

If the Attribute’s current Normalizedalue is less than or equal to the threshatie, then the
"WHEN_FAILED" column will display "FAILING_NOW". If not, but the worst recordedalue is
less than or equal to the threshol@ue, then this column will display "In_the past". If the
"WHEN_FAILED" column has no entry (indicated by a dash: '-") then this Atgilis OK nav
(not failing) and has also wer failed in the past.

The table column labeled "UPPDED" shaws if the SMAR Attribute \alues are updated during
both normal operation andfdine testing, or only during fifne testing. The former are labeled
"Always" and the latter are labeled fiiie".

So to summarize: the RaAttribute \alues are the ones that mightéa real pysical interpreta-
tion, such as "@8mperature Celsius", "Hours", or "Start-Stop Cycles". Each raaturer conerts
these, using their detailed kmledge of the disls operations andaflure modes, to Normalized
Attribute \alues in the range 1-254. The current andstv(lovest measured) of these Normalized
Attribute \alues are stored on the disk, along with a Threshaldevthat the mana€turer has
determined will indicate that the disk is going &d,for that it hasxeeeded its design age or aging
limit. smartctl does not calculate an of the Attritute \alues, thresholds, or types, it merely
reports them from the SMARdata on the dace.

Note that starting with PA/ATAPI-4, revision 4, the meaning of these Atwile fields has been
made entirely gndorspecific. Havever most never ATA/SATA disks seem to respect their mean-
ing, so we hee retained the option of printing the Atuitie \alues.

Solid-state dxies use dferent meanings for some of the atitidss. In this case the attute name
printed by smartctl is incorrect unless thevdiis already in the smartmontoolswérdatabase.

Note that the AA command SMAR READ DATA was declared obsolete inTA ACS-4 Rei-
sion 10 (Ne 2015).

[SCSI] For SCSI deices the "attribtes” are obtained from the temperature and start-stcp ¢
counter log pages. Certaiendor specific attrittes are listed if recognised. The atitds are
output in a relatiely free format (compared withTA disk attritutes).
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[NVMe] For NVMe devices the attribtes are obtained from the SMARIealth Information log.

-f FORMAT, —-format=FORMAT
[ATA only] Selects the output format of the atriés:

old — Old smartctl format. This is the dailt unless the '-x' option is specified.

brief — New format which fits into 80 columnsXeept in some rare cases). This format also
decodes four additional atttite flags. This is the dailt if the '-x' option is specified.

hex,id — Print all attrilute IDs as headecimal numbers.
hex,val — Print all normalizedalues as hedecimal numbers.
hex — Same as '-f heid —f hex,val'.

-I TYPE, —-log=TYPE
Prints \arious deice logs. The @lid aguments to this option are:

error — [ATA] prints the Summary SMARerror log. SMAR' disks maintain a log of the most
recent fie non-trvial errors. Br each of these errors, the diskmgoon lifetime at which the
error occurred is recorded, as is theide status (idle, standpgtc) at the time of the erroFor
some common types of errors, the ErrogReer (ER) and Status Bister (SR) wlues are
decoded and printed aste The meanings of these are:

ABRT: Command ABOR Ted

AMNF: Address Mark Not Found

CCTO: Command Completion Timed Out

EOM: End Of Media

ICRC: Interface Cyclic Redundancy Code (CRC) error

IDNF: IDentity Not Found

ILI:  (packet command-set specific)

MC: Media Changed
MCR: Media Change Request
NM: No Media

obs: obsolete

TKONF: TracK 0 Not Found

UNC: UNCorrectable Error in Data

WP: Media is Write Protected
In addition, up to the last #&vcommands that preceded the error are listed, along with a timestamp
measured from the start of the correspondingvgrogcle. This is displayed in the form
Dd+HH:MM:SS.msec where D is the number of days, HH is hours, MM is minutes, SS is seconds
and msec is milliseconds. [Note: this time stamp wraps after 2°32 milliseconds, or 49 days 17
hours 2 minutes and 47.296 seconds.] TéeATA disk regyisters are also recorded in the log.
The final column of the error log is atestring description of the A command defined by the
Command Rgister (CR) and Feature &ster (FR) wlues. Commands that are obsolete in the
most current spec are listeddikhis: READ LONG (w/ retry) [OBS-4], indicating that the com-
mand became obsolete with or in th€AM specification. Similarlythe notation [RET-N] is
used to indicate that a commandsaretired in the PA-N specification. Some commands are not
defined in ap version of the AA specification bt are in common use nonetheless; these are
marked [NS], meaning non-standard.

The ATA Specification (AA ACS-2 Reision 7, Section A.7.1) says: "Ear log data structures

shall include, hut are not limited to, Uncorrectable errors, ID Not Found errors for which the

LBA requested was &lid, servo errors, and write fault errors. Error log data structures

shall not include errors attributed to the receipt of faulty commands." The definitions of

these terms are:

UNC (UNCorrectable): data is uncorrectable. This refers to data which has been read from the
disk, kut for which the Error Checking and Correction (ECC) codes are inconsistentedt) &ifis

means that the data can not be read.

IDNF (ID Not Found): usefaccessible address could not be foundr READ LOG type
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commands, IDNF can also indicate that aside data log structure checksurasincorrect.

If the command that caused the err@asva READ or WRITE command, then the Logical Block
Address (LB\) at which the error occurred will be printed in base 10 and base 16. ThéslaB

linear address, which counts 512-byte sectors on the disk, starting from zero. (Because of the lim-
itations of the SMAR error log, if the LB\ is greater than OKffff, then either no error log entry

will be made, or the error log entry willvean incorrect LB. This may happen for dres with a
capacity greater than 128 GiB or 137 GB.) On Linux systems the smartmontools web page has
instructions about e to corvert the LBA address to the name of the disk file containing the erro-
neous disk sector

Please note that some maaxtfirers ignoe the ATA specifications, and makentries in the error
log if the device receres a command which is not implemented or is atidy

error — [SCSI] prints the error counter log pages for reads, write andfigs. The erify row is
only output if it has an element other than zero.

error[,[NUM] — [NVMe] prints the NVMe Error Information log. Only the 16 most recent log
entries are printed by deilt. This number can be changed by the optional parameter NUM. The
maximum number of log entries isndor specific (in the range from 1 to 256 inclaki

xerror[,NUM][,err or] — [ATA only] prints the Extended CompreheresiSMART error log (Gen-
eral Purpose Log address 0x03). Ualike Summary SMARerror log (see '-| error' abe), it
provides suficient space to log the contents of the 48-biALf8gister set introduced withTA-6.

It also supports logs with more than one seckach sector holds up to 4 log entries. The actual
number of log sectors igudor specific.

Only the 8 most recent error log entries are printed byuitef This number can be changed by the
optional parameter NUM.

If “,error' is appended and the Extended Comprebter8MART error log is not supported, the
Summary SMAR self-test log is printed.

Please note that recent\@i$ may report errors only in the Extended CompreberSMART
error log. The Summary SMARerror log may be reported as supported ib alvays empty
then.

selftest — [AA] prints the SMAR' self-test log. The disk maintains a self-test lognshg the

results of the self tests, which can be run using the '-t' option described lfeloeach of the

most recent twenty-one self-tests, the lognghthe type of test (short oxtended, dfline or cap-

tive) and the final status of the test. If the test did not complete succeskiiythe percentage

of the test remaining is stwa. The time at which the test took place, measured in hours of disk
lifetime, is also printed. [Note: this time stamp wraps after 2°16 hours, or 2730 days and 16 hours,
or about 7.5 years.] If grerrors were detected, the Logical Block AddressA) 8f the first error

is printed in decimal notation.

selftest — [SCSI] the self-test log for a SCSvite has a slightly diérent format than for anTA
device. For each of the most recent twenty self-tests, ivshihe type of test and the status (final
or in progress) of the test. SCSI standards use the termgrdonel" and "background" (rather
than ATA’s corresponding "capg” and "of-line") and "short" and "long" (rather tharTA's cor
responding "short" and X&nded") to describe the type of the test. The printgtheat number
is only relant when a testfls in the third or later test gment. It identifies the test thatifed
and consists of either the number of thgnsent that diled during the test, or the number of the
test that diled and the number of thegseent in which the testas run, using aendorspecific
method of putting both numbers into a single byte. The Logical Block Addregg (fBhe first
error is printed in headecimal notation. If praded, the SCSI Sensesi (SK), Additional Sense
Code (ASC) and Additional Sense Code Qualifier (ASCQ) are also printed. The self tests can be
run using the '—t' option described hel@using the AA test terminology).

xselftest[, NUM][,selftest] — [AA only] prints the Extended SMARSself-test log (General Pur
pose Log address 0x07). Urdikhe SMAR self-test log (see '-I| selftest' ala), it supports
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48-bit LBA and logs with more than one sect&ach sector holds up to 19 log entries. The actual
number of log sectors igudor specific.

Only the 25 most recent log entries are printed byuef This number can be changed by the
optional parameter NUM.

If ',selftest’ is appended and the Extended SMARIf-test log is not supported, the old SMAR
self-test log is printed.

selective — [AA only] Please see the '-t select' option fefor a description of selegg self-

tests. The selesi self-test log shes the start/end Logical Block Addresses )Bf each of the

five test spans, and their current test status. If the span is being tested or the remainder of the disk
is being read-scanned, the current 65536-sector block Af lbRing tested is also displayed. The
selectve self-test log also st if a read-scan of the remainder of the disk will be carried out after

the selectie self-test has completed (see '-t afterselect' option) and the time delay before restarting
this read-scan if it is interrupted (see '-t pending' option).

directory[,gs] — [ATA only] if the device supports the General Purpose Logging feature set
(ATA-6 and abwe) then this prints the Log Directory (the log at address 0). The Log Directory
shavs what logs arevailable and their length in sectors (512 bytes). The contents of the logs at
address 1 [Summary SMARerror log] and at address 6 [SMARelf-test log] may be printed

using the preiously-described eor and selftest guments to this option. If yourevsion of
smartctl supports 48-bitTA commands, both the General Purpose Log (GPL) and SMAR

(SL) directories are printed in one combined table. The output can be restricted to the GPL direc-
tory or SL directory by 'l directory' or '—I directorys' respectiely.

badkground - [SCSI only] the background scan results log outputs informatiowedefrom
Background Media Scans (BMS) done aftewpoup and/or periodically (e.gvery 24 hours) on

recent SCSI disks. If supported, the BMS status is output first, indicating whether a background
scan is currently undeay (and if so a progress percentage), the amount of time the disk has been
powered up and the number of scans already completed. Then there is a header and a line for each
background scan Vent". These will typically be either regered or unreocerable errors. That

latter group may need some attention. There is a description of the background scan mechanism
in section 4.18 of SBC-3vsion 6 (see www10.00Q ).

scttemp, scttempsts, scttemphist FAAnly] prints the disk temperature information yiceed by

the SMART Command Tansport (SCT) commands. The option 'scttempsts' prints current temper
ature and temperature ranges returned by the SCT Status command, 'scttemphist’ prints tempera-
ture limits and the temperature history table returned by the SCT Bbka dommand, and 'sct-

temp' prints both. The temperaturalwes are presesd across peer g/cles. The logging intead

can be configured with the '-I scttempint,N[,p]' option, seevbelbhe SCT commands were
introduced in AA8-ACS and were also supported by m&TA-7 disks.

scttempint,N[,p] — [AA only] clears the SCT temperature history table and sets the timeainterv
for temperature logging to N minutes. If ',p' is specified, the setting is pedsacvoss peer
cycles. Otherwise, the setting ishatile and will be reerted to the last nonelatile setting by the
next hard reset. The daiflt intenal is vendor specific, typicalalues are 1, 2, or 5 minutes.

sctec[,READTIME,WRITETIME][,pleset] — [ATA only] prints \alues and descriptions of the
SCT Error Receery Control settings. These are egleént to TLER (as used byaatern Digital),
CCTL (as used by Samsung and Hitachi/HGST) and ERC (as used late§e&®FADTIME and
WRITETIME amguments (deciseconds) set the specifigides. ‘dlues of O disable the feature,
other \alues less than 65 are probably not supported.RRID configurations, this is typically set
to 70,70 deciseconds.

[NEW EXPERIMENTAL SMARTCTL FEATURE] If 'scterc, READTIME WRITETIME,p' is
specified, these timealues will be persistentver a paver-on reset. If 'scterc,p' is specified, the
persistent wer paver-on values are printed. If 'scterc,reset' is specified, all SCT timer settings are
restored to the manaturers defult value. The ',p' and ',reset' options require tha@aeto sup-
port ATA ACS-4 or higher

smartmontools-7.3 2022-02-28 14



SMARTCTL(8) SMART Monitoring Tools SMARICTL(8)

devstat[,FAGE] — [ATA only] prints walues and descriptions of thelA Device Statistics log
pages (General Purpose Log address 0x04). la@EPnumber is specified, entries from all sup-
ported pages are printed. IABE O is specified, the list of supported pages is printediicBe
Statistics vas introduced in 8S-2 and is only supported by some recewicds.

defects[,NUM] - [ATA] prints LBA and hours &lues from the A Pending Defects log (General
Purpose Log address 0x0c). Only the 31 entries from first log page are printecidy. detis

number can be changed by the optional parameter NUM. The size of the log and the order of the
entries are endor specific. The Pending Defects logswntroduced in 8S-4 Reision 01 (Mar

2014).

defects — [SCSI: NEW EXPERIMENNL SMARTCTL FEATURE] prints LBAs that the back-
ground scan as unable to read (i.e. a defect). Entries, if, ahav the defectie LBA and the
value of the paver—on hours (since maradture) when the background scan found the defect.
Note these pending defects may appear iralackr of ap application trying to read a defedti
LBA.

ervrep — [SCSI only: NEW EXPERIMENAL SMARTCTL FEATURE] prints walues and
descriptions of the SCSI Emonmental reporting log page. This includes one or more tempera-
tures and may include relbedi humidities. Lifetime maximums and minimums are also reported.

sataphy[,eset] — [SATA only] prints \alues and descriptions of the BAPhy Event Counters
(General Purpose Log address 0x11). If '-I satapbet' is specified, all counters are reset after
reading the &lues. This also arks for SA'A devices with Rcket interfice like CD/DVD drives.

sasphy[,eset] — [SAS (SCSI) only] printsalues and descriptions of the SAS (SSP) Protocol Spe-
cific log page (log page 0x18). If '-I sagpleset' is specified, all counters are reset after reading
the \alues.

tapealert — [SCSI tape dres and changers: NEW EXPERIMEAIT SMARTCTL FEATURE]
prints \alues and descriptions of the (SS@pé& Alert log page. SeeAPE DRIVES below for
issue associated with printing this log page.

tapedestat — [SCSI tape dves and changers: NEW EXPERIMEAT SMARTCTL FEATURE]
prints values and descriptions of the (SSCyiDe Statistics log page.

zdeystat — [SCSI zoned disks: NEW EXPERIMENL SMARTCTL FEATURE] prints \alues
and descriptions of the Zoned Block\ize Statistics log page (ZBC-2).

gplog,ADDR[,FIRST[-LAST|+SIZE]] — [AA only] prints a h& dump of ag log accessible via
General Purpose Logging (GPL) feature. The log address ADDR isxheddeess listed in the
log directory (see '-I directory' ab®). The range of log sectors (pages) can be specified by deci-
mal values FIRST-LAST or FIRST+SIZE. FIRST defts to 0, SIZE deiults to 1. LAST can be

set to 'max’ to specify the last page of the log.

smartly, ADDR[,FIRST[-LAST|+SIZE]] — [AA only] prints a h& dump of ag log accessible
via SMART Read Log command. See '-I gplog,...\&bfor parameter syntax.

For example, all these commands:
smartctl —I gplog,0x80,10-15 /dev/sda
smartctl —I gplog,0x80,10+6 /dev/sda
smartctl —I smartlog,0x80,10-15 /dev/sda
print pages 10-15 of log 0x80 (first hoshdor specific log).

The hex dump format is compatible with the 'xxd —r' command. This command:

smartctl —I gplog,0x11 /dev/sda | grep "0 | xxd —r >log.bin
writes a binary representation of the one sector log Ox1TASAy Event Counters) to file
log.bin.

nvmel@,PAGE,SIZE - [NVMe only] prints a hedump of the first SIZE bytes from the NVMe log
with identifier AGE. FAGE is a hgadecimal number in the range from 0x1 tofOX$IZE is a
hexadecimal number in the range from 0x4 to 0x4000 (16 KiBARNING: Do not specify the
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identifier of an unknown log page. Reading a log page may & undesirable side effects.

ssd — [ATA] prints the Solid State Mce Statistics log page. This has the sarfecehs '-| des-
tat,7', see ahe.

ssd — [SCSI] prints the Solid State Media percentage used endurance indigat@ue of O indi-
cates as e condition while 100 indicates theudee is at the end of its lifetime as projected by
the manudcturer The \alue may reach 255.

-v ID,FORMAT[:BYTEORDER][,N AME], ——vendorattrib ute=ID,FORMAT...
[ATA only] Sets a endorspecific rav value print FORMA, an optional BYTEORDER and an
optional NAME for Attribute ID. This option may be used multiple times.

The Attribute ID can be in the range 1 to 255. If 'N' is specified as ID, the settings for all
Attributes are changed.

The optional BYTEORDER consists of 1 to 8 characters from the set '012345rvwz'. The charac-
ters '0' to '5' select the byte 0 to 5 from the 48-hit value, 'r' selects the reser byte of the
attribute data block, 'v' selects the normalizedue, 'w' selects theanst \alue and 'z' inserts a

zero byte. The dafilt BYTEORDER is '543210' for all 48-bit formats, 'r543210' for the 54-bit
formats, and '543210wv' for the 64-bit formatsor Example, '-v 5,r48:012345' prints the va

value of attrilute 5 with big endian instead of little endian byte ordering.

The NAME is a string of letters, digits and underscore. lIts length shouldkoeed 23 characters.
The '-P shaall' option reports an error if this is the case.

-v help - Prints (to STDOUT) a list of allalid aguments to this option, themits.
Valid aguments for FORMA are:

raw8 — Print the Ra value as six 8-bit unsigned base-10getes. This may be useful for decod
ing the meaning of the Ravalue.

rawl6 — Print the Ra value as three 16-bit unsigned base-10gete. This may be useful for
decoding the meaning of the\R&alue.

raw48 — Print the Ra value as a 48-bit unsigned base-10gete This is the dedult for most
attributes.

hex48 - Print the Ra value as a 12 digit kadecimal numberThis may be useful for decoding
the meaning of the Ravalue.

raw56 — Print the Ra value as a 54-bit unsigned base-10dete This includes the resezd byte
which follows the 48-bit rev value.

hex56 — Print the Ra value as a 14 digit kadecimal numberThis includes the resezd byte
which follows the 48-bit rev value.

raw64 - Print the Ra value as a 64-bit unsigned base-10gete This includes tw bytes from
the normalized and avst attritute value. This rav format is used by some SSDvirs with
Indilinx controllet

hex64 — Print the Ra& value as a 16 digit kadecimal numberThis includes tw bytes from the
normalized and wrst attritute \alue. This rav format is used by some SSDvaees with Indilinx
controller

min2hour — Rav Attribute is paver-on time in minutes. Its va value will be displayed in the
form "Xh+Ym". Here X is hours, and Y is minutes in the range 0-59 ingusY is alvays
printed with two digits, for &ample "06" or "31" or "00".

sec2hour — Ra Attribute is paver-on time in seconds. Itswavalue will be displayed in the form
"Xh+Ym+Zs". Here X is hours, Y is minutes in the range 0-59 inslesand Z is seconds in the
range 0-59 incluse. Y and Z are alays printed with tw digits, for &ample "06" or "31" or
"00".

halfmin2hour — Rev Attribute is paver-on time, measured in units of 30 seconds. This format is
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used by some Samsung disks. I ralue will be displayed in the form "Xh+Ym". Here X is
hours, and Y is minutes in the range 0-59 inekisiY is alvays printed with tw digits, for
example "06" or "31" or "00".

msec24hour32 — RaAttribute is paver-on time measured in 32-bit hours and 24-bit milliseconds
since last hour update. It will be displayed in the form "Xh+Ym+Z.Ms". Here X is hours, Y is
minutes, Z is seconds and M is milliseconds.

tempminmax — Ra Attribute is the disk temperature in Celsius. Info about Min/Max temperature
is printed if aailable. This is the dedult for Attributes 190 and 194. The recording indrflife-
time, last pwer g/cle, last soft reset) of the min/maalwes is deice specific.

temp10x — Ra Attribute is ten times the disk temperature in Celsius.

rawl6(mawl6) — Print the ra attribute as a 16-bitalue and tw optional 16-bit alues if these
words are nonzero. This is the aelt for Attributes 5 and 196.

rawl6(avgl6) — Ra attribute is spin-up time. It is printed as a 16-bilue and an optional
"Average" 16-bit glue if the vord is nonzero. This is the @eit for Attribute 3.

raw24(aw8) — Print the rev attribute as a 24-bitalue and three optional 8-biales if these
bytes are nonzero. This is the adf for Attribute 9.

raw24/maw24 - Rav Attribute contains te 24-bit \alues. The first is the number of loagctes.
The second is the number of unloaatles. The difierence between thesedwalues is the num-
ber of times that the dig was un&pectedly pwered of (also called an emgeny unload). As a
rule of thumb, the mechanical stress created by onegemgrunload is eqwalent to that created
by one hundred normal unloads.

raw24/aw32 — Rav attribute is an error rate which consists of a 24-bit error count and a 32-bit
total count.

The following old aguments to '-v' are also stilakd:

9,minutes — same as: 9,min2hgower_On_Minutes.

9,seconds — same as: 9,sec2tawer_On_Seconds.

9,halfminutes — same as: 9,halfmin2h&awer_On_Half Minutes.

9,temp — same as: 9,tempminmax;peature_Celsius.
192,emagencyetractcyclect — same as: 19a8w48,Emey_Retact Cycle_Ct
193,loadunload — same as: 198n§24/law?24.

194,10xCelsius — same as: 194,templéxdeature_Celsius_x10.
194,unknown — same as: 1%W48,Unknown_ Attribote

197,inceasing — same as: 19aw48, btal_Rending_Secta:. Also means that Attride number
197 (Current Pending Sector Count) is not reset if uncorrectable sectors are reallocated (see
smartd.conf(5) man page).

198,inceasing — same as: 198w48, Btal_Ofl_Uncorrectabl. Also means that Attritte number
198 (Ofline Uncorrectable Sector Count) is not reset if uncorrectable sectors are reallocated (see
smartd.conf(5) man page).

198,oflinescanuncsectot — same as: 19&w48,0fline_Scan_UNC_SectCt.
200,writeerprcount — same as: 20@w48,Write_Eror_Count.
201,detectedtacount — same as: 28W48,Detected A Count.

220,temp — same as: 220,tempminmamxeature_Celsius.

-F TYPE, ——firmwarebug=TYPE
[ATA only] Modifies the behaor of smartctl to compensate for some kwa and understood
device firmware or dwver bug. This option may be used multiple times. Tlaidh aguments are:
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none — Assume that the dee firmware obgs the AA specifications. This is the deflt, unless
the deice has presets for '=F' in thewdridatabase. Using this option on the command line will
override ay preset alues.

nologdir — Suppresses read attempts of SMIABr GP Log Directory Support for all standard
logs is assumed without an actual check. Some Intel SSDs may freeze if log address 0 is read.

samsung - In some Samsung disksafaple: model SV4012H Firmave \érsion: RM100-08)
some of the tw- and foutbyte quantities in the SMARdata structures are byte-amped (relatie

to the ATA specification). Enabling this option tells smartctl teaduate these quantities in byte-
reversed order Some signs that your disk needs this option are (1) no self-test log prinvtd, e
though you hee run self-tests; (2)ery lage numbers of PA errors reported in theTA error log;
(3) strange and impossiblalues for the AA error log timestamps.

samsung2 - In some Samsung disks the number T& Arrors reported is byte spped.
Enabling this option tells smartctl tovaluate this quantity in bytewersed order An indication
that your Samsung disk needs this option is that the self-test log is printed coouedtigre are a
very lage number of errors in the SMARerror log. This is because the error count is byte
swapped. Thus a disk with féverrors (0x0005) will appear tovea20480 errors (0x5000).

samsung3 - Some Samsung disks (at least SP2514N with BienvF100-37) report a self-test
still in progress with 0% remaining when the tesisvalready completed. Enabling this option
modifies the output of the self-testeeution status (see options '-c' or '—avad@ccordingly

xerrorlba — Fixes LBA byte ordering in Extended ComprehessEMART error log. Some disks
use little endian byte ordering instead d®¥register ordering to specify the I8Baddresses in the
log entries.

swapid — Fives byte swpped AA identify strings (deice name, serial numbdirmware \ersion)
returned by someuggy deice drivers.

—P TYPE, ——presets=TYPE
[ATA only] Specifies whether smartctl should useyapreset options that arealable for this
drive. By detult, if the drve is recognized in the smartmontools database, then the presets are
used.

The agument show will she ary preset options for your die and the gument showall will

shawv all knowvn drives in the smartmontools database, along with their preset options. If there are
no presets for your dre and you think there should be (foaenple, a —v or —F option is needed

to get smartctl to display correctalues) then please contact the smartmontoolgetigpers so

that this information can be added to the smartmontools database. Contact information is at the
end of this man page.

The \alid aguments to this option are:

use - if a drve is recognized, then use the stored presets for it. This is tndtdeéflote that pre-
sets will NO' override additional Attribte interpretation (‘-v N,something’) command-line
options or &plicit '-F' command-line options..

ignore — do not use presets.
show - shw if the drive is recognized in the database, and if so, its presets xihen e

showall - list all recognized dres, and the presets that are set for them, thién €his also
checks the dvie database gallar expressions and settings for syntax errors.

The '-P shwall' option talkes up to tw optional aguments to match a specific \Writype and
firmware \ersion. The command:
smartctl —P showall
lists all entries, the command:
smartctl —P showall 'MODEL'
lists all entries matching MODEL, and the command:
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smartctl =P showall 'MODEL' 'FIRMWARE'
lists all entries for this MODEL and a specific FIRMRE version.

-B [+]FILE, ——dri vedb=[+]FILE
[ATA only] Read the dvie database from FILE. Thewealatabase replaces theilbin database
by defwlt. If '+'is specified, then the weentries prepend theultt in entries.

Optional entries are read from the file EXEDIR/dedb-add.h. if this option is not specified.
If EXEDIR/dri vedbh is present, the contents of this file is used instead of tiileih table.

Run EXEDIR/update-smart-drivedb.exe to update this file from the smartmontools SVN reposi-
tory.

The database files use the same C/C++ syntax that is used to initializalttive database array
C/C++ style comments are alled. Example:

/* Full entry: */

{
"Model family”, // Info about model family/series.
"MODEL1.*REGEX", /I Regular expression to match model of device.
"VERSION.*REGEX", // Regular expression to match firmware version(s).
"Some warning”, // Warning message.
"-v 9,minutes” // String of preset —v and —F options.

3

/* Minimal entry: */
/I No model family/series info.
"MODEL2.*REGEX", /I Regular expression to match model of device.
/I All firmware versions.
, /[ No warning.
/I No options preset.

}1
/* USB ID entry: */

"USB: Device; Bridge", // Info about USB device and bridge name.
"0x1234:0xabcd", // Regular expression to match vendor:product ID.

"0x0101", /I Regular expression to match bcdDevice.
/I Not used.
"-d sat" /I String with device type option.

3

[* .

SMART RUN/ABORT OFFLINE TEST AND self-test OPTIONS:

-t TEST, ——test=TEST
Executes TEST immediatelyThe '-C' option can be used in conjunction with this option to run
the short or long (and also fofTA devices, selectie or coweyance) self-tests in cap mode
(known as "forground mode" for SCSI dizes). Note that only one test type can be run at a time,
so only one test type should be specified per command line. Note also that if a computer is shut-
down or paver g/cled during a self-test, no harm should result. The self-test will either be aborted
or will resume automatically

All '-t TEST' commands can bevgih during normal system operation unless vaptiode ('-C'
option) is used. A running self-test canwawer, degrade performance of the dei Frequent 1/0O
requests from the operating system increase the duration of a test. These impaetsy rfraynv
device to deice.

If a test &ilure occurs then the dee may discontinue the testing and report the result immedi-
ately.
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[ATA] Note that the AA command SMAR EXECUTE OFF-LINE IMMEDIATE (the command
to start a test) as declared obsolete iTA ACS-4 Reision 10 (Nw 2015).

The \alid aguments to this option are:

offline — [ATA] runs SMART Immediate Offine Test. This immediately starts the test described
above. This command can bewgin during normal system operation. Thieef of this test are
visible only in that it updates the SMARAttribute \alues, and if errors are found yheill appear

in the SMAR error log, visible with the '-I error' option.

If the '—c' option to smartctl shos that the ddéce has the "Suspend flfie collection upon ne
command" capability then you can track the progress of the Immedifitee@ést using the '—c'
option to smartctl. If the '—c' option shw that the deice has the "Abort Gline collection upon
nev command" capability then most commands will abort the ImmedidtmeéOfiest, so you
should not try to track the progress of the test with '-c', as it will abort the test.

offline — [SCSI] runs the dallt self test in forground. No entry is placed in the self test log.

short — [ATA] runs SMART Short Self €st (usually under ten minutes). This command can be
given during normal system operation (unless run in waptiode — see the '-C' option bejo

This is a test in a dérent catgory than the immediate or automatifliog tests. The "Self" tests

check the electrical and mechanical performance as well as the read performance of the disk.
Their results are reported in the Se#fsT Error Log, readable with the '-I selftest' option. Note
that on some disks the progress of the self-test can be monitoreatdhying this log during the
self-test; with other disks use the '-c' option to monitor progress.

short — [SCSI] runs the "Background short" self-test.

long - [ATA] runs SMART Extended Self 8st (tens of minutes toagral hours). This is a longer
and more thoroughersion of the Short Selfebt described ale. Note that this command can be
given during normal system operation (unless run inwaptiode — see the '-C' option bejo

long - [SCSI] runs the "Background long" self-test.

corveyance — [A'A only] runs a SMAR Corveyance Self &st (minutes). This self-test routine is
intended to identify damage incurred during transporting of thvicele This self-test routine
should tak on the order of minutes to complete. Note that this command cavebedgring nor
mal system operation (unless run in captnode - see the '-C' option bejo

select,N-M, select,N+SIZE - A only] runs a SMAR Selectve Self Bst, to test a range of

disk Logical Block Addresses (I43), rather than the entire disk. Each range oA&Bhat is

checled is called a "span” and is specified by a starting [8) and an ending LB (M) with N

less than or equal to M. The range can also be specified as N+SIZE. A span at the end of a disk
can be specified by N—-max.

For example the commands:
smartctl -t select,10-20 /dev/sda
smartctl -t select,10+11 /dev/sda
both runs a self test on one span consisting &4 &n to twenty (incluse). The command:
smartctl —t select,100000000—-max /dev/sda
run a self test from LB 100000000 up to the end of the disk. The '-t' option canJss gip to
five times, to test up to Bvspans. & example the command:
smartctl -t select,0—-100 -t select,1000-2000 /dev/sda
runs a self test on twspans. The first span consists of 10/AEBind the second span consists of
1001 LBAs. Note that the spans camaslap partially or completelyor example:
smartctl -t select,0—-10 -t select,5-15 -t select,10-20 /dev/sda
The results of the selee#i self-test can be obtained (both during and after the test) by printing the
SMART self-test log, using the '-I selftest' option to smartctl.

Selectve self tests are particularly useful as disk capacities increaseteaded self test (smartctl
-t long) can tak seeral hours. Seleste self-tests are helpful if (based on SYSLOG error mes-
sages, prgous failed self-tests, or SMAR error log entries) you suspect that a disk igirga
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problems at a particular range of Logical Block Addresseé\§)B

Selectve self-tests can be run during normal system operation (unless doneve oaqptiie — see
the '-C' option belw).

The following variants of the selest self-test command use spans based on the ranges from past
tests already stored on the disk:

select,edo[+SIZE] — [ATA only] redo the last SMAR Selectve Self Bst using the same 1B
range. The starting LB is identical to the LB used by last test, same for endingA.Bnless a
new span size is specified by optional +SIZGwament.

For example the commands:
smartctl -t select,10-20 /dev/sda
smartctl -t select,redo /dev/sda
smartctl -t select,redo+20 /dev/sda
have the same &dct as:
smartctl -t select,10-20 /dev/sda
smartctl -t select,10-20 /dev/sda
smartctl -t select,10-29 /dev/sda

select,ngt[+SIZE] — [ATA only] runs a SMAR Selectve Self Bst on the LB range which fol-
lows the range of the last test. The startingA\LiB set to (ending LB +1) of the last test. A me
span size may be specified by the optional +SIgtraent.

For example the commands:
smartctl -t select,0-999 /dev/sda
smartctl -t select,next /dev/sda
smartctl -t select,next+2000 /dev/sda
have the same &dct as:
smartctl -t select,0-999 /dev/sda
smartctl -t select,1000-1999 /dev/sda
smartctl -t select,2000-3999 /dev/sda

If the last test ended at the lastABf the disk, the ng range starts at L80. The span size of
the last span of a disk is adjusted such that the total number of spans to check the full disk will not
be changed by future uses of 't seleat;ne

select,cont[+SIZE] — [AA only] performs a 'redo’ (abe) if the self test status reports that the
last test vas aborted by the host. Otherwise it run thet"fabore) test.

afterselect,on — [AA only] perform an dfine read scan after a Seleetiself-test has completed.
This option must be used together with one or more of the select,N-M optiorgs dbthe LBAS

that hae been specified in the Seleetiself-test pass the test with no errors found, then read scan
the remainder of the disk. If the dece is pavered-gcled while this read scan is in progress, the
read scan will be automatically resumed after a time specified by the pending timer (89e belo
The \alue of this option is preseztt between selewt self-tests.

afterselect,df — [ATA only] do not read scan the remainder of the disk after a Selesgif-test
has completed. This option must be use together with one or more of the select,N—-M options
above. The alue of this option is preseztt between seleut self-tests.

pendingN - [ATA only] set the pending Biine read scan timer to N minutes. Here N is an inte-
ger in the range from 0 to 65535 inclesi If the deice is pavered of during a read scan after a
Selectve self-test, then resume the test automatically N minutes after-pp. This option must
be use together with one or more of the select,N-M optiongeabbhe \alue of this option is pre-
sened between selegt self-tests.

vendoN - [ATA only] issues the PA command SMAR EXECUTE OFF-LINE IMMEDIATE
with subcommand N in LB LOW register The subcommand is specified as & kalue in the
range 0x00 to 0%Xf Subcommands 0x40-0x7e and 0x90+@xe resered for \vendor specific use,
see table 61 of T13/1699-D Reion 6a (AA8-ACS). Note that the subcommands 0x00-0x04,
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0x7f, 0x81-0x84 are supported by other smartctl options (e.g. 0x01: 't short', Ox7f: '=X', 0x82:
'-C -t long").

WARNING: Only run subcommands documented by the gndor of the device.

Example for some Intel SSDs only: The subcommand 0x40 €rdof0x40") clears the timed
workload related SMAR attributes (226, 227, 228). Note that thevrealues of these attuites
are held at 65535 (0f) until the workload timer reaches 60 minutes.

force — start nev self-test gen if another test is already running. Byaléf a running self-test
will not be interrupted to lggn another test.

—-C, ——captive
[ATA] Runs self-tests in capt mode. This has nofe€t with -t ofline’ or if the '-t' option is not
used.

WARNING: Tests run in captve mode may lisy out the drive for the length of the test.
Only run captive tests on drves without any mounted partitions!

[SCSI] Runs the self-test in 8Feground” mode.

-X, ——abort
Aborts non-captie SMART Self Tests. Note that this command will abort theflde Immediate
Test routine only if your disk has the "Abortflidfe collection upon ne command" capability

ATA, SCSI command sets and SRA
In the past there has been a clear distinction between storagesl¢hat used theTA and SCSI command
sets. This distinction &s often reflected in their viee naming and hardave. Nav various SCSI trans-
ports (e.g. SAS, FC and iSCSI) can interconnect to both SCSI disks (e.g. FC and SASAatigké
(especially SAA). USB and IEEE 1394 storagewdees use the SCSI command seeenally ut almost
always contain AA or SATA disks (or flash). The storage subsystems in some operating systeans ha
started to remee the distinction betweenTA and SCSI in their déce naming policies.

99% of operations that an OS performs on a dig&lve the SCSI INQIRY, READ CARACITY, READ

and WRITE commands, or theifTA equialents. Since the SCSI commands are slightly more general
than their AA equivalents, mayp OSes are generating SCSI commands (mainly READ and WRITE) and
letting a laver level translate them to theirTA equivalents as the need arises. An important note here is
that "lower level" may be in gternal equipment and hence outside the control of an OS.

SCSI to AA Translation (SA) is a standard (ANSI INCITS 431-2007) that specifies Has translation
is done. Br the other 1% of operations that an OS performs on a digkp&xides two options. First is
an optional AA PASS-THROUGH SCSI command (there areatwariants). The second is a translation
from the closest SCSI command. Most current interest is in the "pass-through" option.

The releance to smartmontools (and hence smartctl) is that its interactions withallssalitlly into the

"1%" catgory. So &en if the OS can happily treat (and name) a disk as "SCSI", smartmontools needs to
detect the nate command set and act accordinghs more storage maradturers (including xernal

SATA drives) comply with SA, smartmontools is able to automatically distinguish thev@matbmmand set

of the de&ice. In some cases the '—d sat' option is needed on the command line.

There are also virtual disks which typicallyvieano useful information to ceey to smartmontools, ui
could conceiably in the future. Anxample of a virtual disk is the QSViev of a RAID 1 box. There are
most likely two SATA disks inside a RAID 1 box. Addressing thoseT8Adisks from a distant OS is a
challenge for smartmontools. Another approach is running a teklikartmontools inside the RAID 1
box (e.g. a Netark Attached Storage @S) box) and fetching the logs via a ser

TAPE DRIVES
Commands for SCSlape dves as defined in the SSC-4 standard (ANSI INCITS 516-2013). SSC stands
for "SCSI Streaming Commands". Draft standards can be found at <https:#t@wovg/> .

Many SMART related features of SCSI disks are shared by SCSI taps.di©ne important tape—specific
log page is called '@peAlert" which is used to report abnormal conditions. éntitost other log pages the
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TapeAlert log page clears pending alerts after that page is fetched (i.e. read from the vapeTdrbe
more precise, theapeAlert log page is cleared for the |_Txug (initiatortarget pair) that sent the (SCSI
LOG SENSE) command; so another initiator (e.g. @AHB another machine) will still va pending
alerts reported. [This clearing action can be controlled by Ad $D bit is the [SSC] Dgce Configura-
tion Extension mode pageitthe original and dafilt action remains: clear yapending &peAlerts. The
sdparm utility can be used to access and chaA§: 3D.]

Previous \ersions of smartctl ve supported polling theapeAlert log page when the ——health option is
given. This clearing of pending alerts has created problems for other tape-specific toolgerdibis of
smartctl will only fetch the 8peAlert log page if the ——health option i twice in the command line
invocation (or the ——log=tapealert option ise).

There are other tape—specific log pages such as ——log=tapesdthat behase normally (i.e. thg dont
change ap state information in the tape ).

EXAMPLES
smartctl —a /dev/sda
Print a lage amount of SMAR information for dive /dev/sda.

smartctl —s off /dev/sdd
Disable SMAR monitoring and data log collection onwi/des/sdd.

smartctl ——smart=on —-offlineauto=on ——s&eauto=on /de&/sda

Enable SMAR on drive /de//sda, enable automaticfiifie testing gery four hours, and enable auteoisg

of SMART Attributes. This is a good start-up line for your systeinit files. You can issue this command
on a running system.

smartctl —t long /dev/sdc
Begin an atended self-test of dre /dev/sdc. You can issue this command on a running system. The
results can be seen in the self-test log visible with the '-I selftest' option after it has completed.

smartctl —s on -t offline /dev/sda

Enable SMAR on the disk, and lgin an immediate fifne test of dwve /dev/sda. You can issue this com-
mand on a running system. The results are only used to update theTSMiRutes, visible with the '-A'
option. If ary device errors occyrthey are logged to the SMARerror log, which can be seen with the '-I
error' option.

smartctl —A —v 9,minutes /dev/sda
Shaws the endor Attrilutes, when the disk stores itsygron time internally in minutes rather than hours.

smartctl —q errorsonly —H -l selftest /d&/sda
Produces output only if the dee returns diling SMART status, or if some of the logged self-tests ended
with errors.

smartctl —q silent —a /de//sda

Examine all SMAR data for deice /dev/sda, lut produce no printed output.o must use thex# status
(the $? shell ariable) to learn if anAttributes are out of bound, if the SMARtatus isdiling, if there are
errors recorded in the self-test log, or if there are errors recorded in the disk error log.

smartctl —a —d 3ware,0 /dey/twl0
Examine all SMAR data for the first SPA (not SAS) disk connected to a &8# RAID 9750 controller
card.

smartctl -t long —d areca,4 /de/sg2
Start a long self-test on the fourth BAdisk connected to an Areca RAID controller addressed by
/dev/sg2.

smartctl —a —d hpt,1/3 /der/sda (under Linux)

smartctl —a —d hpt,1/3 /de/hptrr (under Fr eeBSD)

Examine all SMAR data for the (S)BA disk directly connected to the third channel of the first HighPoint
RocketRAID controller card.
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smartctl —t short —d hpt,1/1/2 /dev/sda (under Linux)

smartctl —t short —d hpt,1/1/2 /dev/hptrr (under Fr eeBSD)

Start a short self-test on the ($pAdisk connected to second pmport on the first channel of the first High-
Point RocletRAID controller card.

smartctl —t select,10-100 -t select,30—300 —t afterselect,on —t pending,45/sda

Run a selecte self-test on LBs 10 to 100 and 30 to 300. After the theseAkBhave been tested, read-
scan the remainder of the disk. If the disk isvpecycled during the read-scan, resume the scan 45 min-
utes after pwer to the deice is restored.

smartctl —a —d cciss,0 /de/cciss/c0d0
Examine all SMAR data for the first SCSI disk connected to a cciss RAID controller card.

EXIT STATUS
The «it statuses of smartctl are defined by a bitmask. If all is well with the disk, thie status (return
value) of smartctl is O (all bits turned &f If a problem occurs, or an erropotential errgror fault is
detected, then a non-zero status is returned. In this case, the diglentibits in the xdt status hae the
following meanings for A disks; some of thesealues may also be returned for SCSI disks.

Bit 0: Command line did not parse.

Bit 1: Device open éiled, deice did not return an IDENTIFY DEVICE structure, owvie is in a lov-
power mode (see '-n' option aks).

Bit2: Some SMAR or other AA command to the diskafled, or there ws a checksum error in a
SMART data structure (see '-b' option abp

Bit 3: SMART status check returned "DISKAEING".
Bit 4: We found predil Attributes <= threshold.

Bit5: SMART status check returned "DISK OKUbwe found that some (usage or piBfAttributes
have been <= threshold at some time in the past.

Bit 6: The d&ice error log contains records of errors.

Bit 7: The deice self-test log contains records of errorsTAAonly] Failed self-tests outdated by a
newer successfub#ended self-test are ignored.

To test within the shell for whether or not thefeliént bits are turned on orfpjou can use the follsing
type of construction (which shouldonk with ary POSIX compatible shell):

smartstat=$(($? & 8))

This looks at only at bit 3 of theié status $? (since 8=2"3). The shedinable $smartstat will be nonzero
if SMART status check returned "diskiling" and zero otherwise.

This shell script prints all status bits:
val=$?; mask=1
foriin01234567;do
echo "Bit $i: $(((val & mask) && 1))"
mask=%((mask << 1))
done

AUTHORS
Bruce Allen (project initiator),
Christian Frank e (project managekVindows port and all sort of things),
Douglas Gilbert (SCSI subsystem),
Volker Kuhlmann (moderator of support and database mailing list),
Gabriele Pohl (wiki & development team support),
Alex Samorukov (FreeBSD port and more, weTrac wiki).

Many other indviduals hae made contrilitions and corrections, se&JAHORS, ChangelLog and reposi-
tory files.
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The first smartmontools codeaw denwed from the smartsuite package, written by Michael Cornwell and
Andre Hedrick.

REPORTING BUGS
To submit a bg report, create a tiekin smartmontools wiki:
<https://www.smartmontools.oig/>.
Alternatively send the info to the smartmontools support mailing list:
<https://listi.jpberlin.de/mailman/listinf o/smartmontools-support>.

SEE ALSO
smartd(8).
update-smart-drivedb(8).

REFERENCES
Please see the foling web site for more info: <https://wwwmartmontools.omg/>

An introductory article about smartmontools is Monitoring ¢H&xisks with SMART, by Bruce Allen, Linux
Journal, January 2004, pages 74-77. See <https:/Nimvuaxjour nal.com/article/6983>.

If you would like to understand better wdSMART works, and what it does, a good place to start is with
Sections 4.8 and 6.54 of the firgilwme of the 'A Attachment with Bclet Interfice-7' (AA/ATAPI-7)
specification Reésion 4b This documents the SMARfunctionality which the smartmontools utilities
provide access to.

The functioning of SMAR was originally defined by the SFF-8035viston 2 and the SFF-8055ivision
1.4 specifications. These are publications of the SroathFactors (SFF) Committee.

Links to these and other documents may be found on the Links page of the smartmontkiokst W
<https://www.smartmontools.omg/wiki/Links>.

PACKAGE VERSION
smartmontools-7.3 2022-02-28 r5338
$ld: smartctl.8.in 5333 2022-02-26 00:15:227 dpgilbert $
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