:::[ manlm anps| ice.1lm ] —=================

Mai nt enance Comands vxapslice(1M
NAME
vxapslice - free a slice on a disk for an AP dat abase
SYNOPSI S
[etc/vx/bin/vxapslice [-g diskgroup] [-0 offset] [-p parti-
tion] [-s size] accessnane | nedi aname
DESCRI PTI ON
The vxapslice utility renoves an area of a disk from VxVM
control, allowing that area to be used as the | ocation for

an AP database. There nust be sufficient free space (that
is, not wused by any subdisk) available. A partitionis
created that corresponds to the area and this partition is
used to create and access the AP dat abase (see apdb(1M).

A subdisk is also created that corresponds to the area, and
is tagged as being in use as an APDB. This subdisk is not
usabl e by WVM and cannot be noved or associ at ed.

accessnanme is a systemdependent disk device, while nedi-
anane is a disk nedia nane.

OPTI ONS
-g di skgroup
Use when accessnanme is a part of a disk group.
di skgroup can be either a group nane or group ID
nunber .

-0 offset Specifies an offset into the public region to wuse
for the partition. This value may be rounded up
for alignnment purposes.

-p partition
Specifies a partition nunber to use. This may
have a value fromO to 7.

-s size Specifies a mninmum size for the partition.
Default is 300K Size nmay be rounded up for
al i gnment pur poses.

EXI T CODES
On successful conpletion, an exit status of zero is
returned. Additionally, the access path of the created par-
titionis displayed. On an error, -1 is returned.

SEE ALSO
apdb(1M, vxintro(1M

Alternate Pathing 2.0 User's Quide
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NANMVE
vxassi st - create, relayout, convert, mrror, backup, grow,
shrink, delete, and nobve vol unes

SYNOPSI S
vxassist [ options ] [ -b ] addlog volune [ attribute...]

vxassist [ options ] [ -b ] convert volune [ attribute...]

vxassist [ options ] [ -b ] growby volume |engthchange [
attribute...]

vxassist [ options ] [ -b ] gromo volune newength [ attri-
bute...]

vxassist help [ alloc | attrs | layout | mirror | options |
showattrs | space | usage]

vxassist [ options ] [ -b] meke volunme length [ attri-
bute...]

vxassist [ options ] [ -b ] maxgrow volunme [ attribute...]
vxassist [ options ] [ -b ] maxsize [ attribute...]
vxassist [ options ] [ -b ] mrror volunme [ attribute...]

vxassist [ options ] [ -b ] nove volunme storage-spec... [
attribute...]

vxassist [ options ] [ -b ] relayout volume [ attribute...]

vxassist [ options ] renove {volune|mrror|log } volune
[storage-spec...] [ attribute...]

vxassist [ options ] shrinkby vol unme | engt hchange

vxassi st [ options ] shrinkto vol une new ength



vxassi st [ options ] snapabort vol une

vxassi st [ options ] snapshot vol une newol une

vxassist [ options ] [ -b ] snapstart volune [ attribute...]
vxassist [ options ] snapwait vol une

DESCRI PTI ON
The vxassist utility is an interface to the VERI TAS Vol une
Manager that finds space for and creates volunes, perforns
vol unme conversion, adds mrrors and logs to exi sting
vol unes, extends and shrinks existing volunmes, provides for
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the migration of data froma specified set of disks, and
provides facilities for the on-line backup of existing
vol unes.

The vxassist command is supplied a keyword that selects the
action to be perforned.

Each operation can be applied to only one disk group at a
tinme, due to internal inplenentation constraints. For the
make operation, attributes that nane specific disks mmy be
used to determne a default disk group, according to the
st andar d di sk group sel ection rul es descri bed in
vxintro(1M. For other operations, the volune operand is
used. A specific disk group can be forced wth -g disk-
group. Wien no disk attributes are specified, the nake
operation defaults to wusing the rootdg disk group. An
alternate default disk group can be specified in a defaults
file (/etc/default/vxassist).

Many vxassi st operations can take a set of attributes that
specify how volunes should be laid out, which sets of disks
they should be built on, anmong other things. Attributes are
of two basic types: storage specifications, and attribute
settings. Storage specification attributes are either sim
ple disk nanmes (for exanple, disk0l) or selected groups of

di sks (for exanple, ctlr:cl specifies all disks on con-
troller 1). Excluded (negated) storage specification can be
specified with a prefix of !'. For exanple, the argunents

ctlr:cl and !target:clt5 can be conbined to indicate that
storage should be allocated fromcontroller 1, but not from



SCSI target 5 on that controller

O her attributes are of the form attrnane=val ue; these addi -
tional attributes can specify the type of a volune (mr-
rored, RAID-5, striped, |ogged), layout policies (contigu-
ous, spanning), mrroring requirenments (mrror across con-
trollers or SCSI targets), constraint paraneters (constrain
allocations to a single controller), and nore. A conplete
list of attribute specifications is given later in this man

page.

If no non-excluded storage specification attributes are
given, then any non-reserved, non-volatile, non-spare, non-
excl uded di sk nay be used to allocate storage. Attributes
may constrain the selection, particularly with respect to
the selection of nultiple disks. For exanple, the comrand:

vxassi st make mrvol 500m layout=mrror,log mrror=ctlr
Ictlr:c2

requests that vxassist create a new nmrrored volune on any
disks that are not on controller 2. The selection of disks
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is constrained by the mrror=ctlr attribute such that no
disks within a mrror can be on the same controller as any
di sks on the other mrror.

KEYWORDS
addl og Add a log to a mirrored or RAID-5 vol une. A log
can be added to a mrrored volune only if the | og-
ging type of the wvolume is DRL (this is the
default |ogging type). Wen adding the first |og
to a mrrored or RAID-5 volune, the loglen attri-
bute can be used to specify the length of the | og;

otherwise, the loglen attribute will be ignored.
QO her attributes can be specified to indicate
desired properties for the new all ocati ons. Mr-

roring constraints do not apply to |ogs, though
storage constraints can be specified that con-
strain the logs to disk sets already used by the
vol une.

Adding a log to a DRL mrrored volunme involves
creating a single |og subdisk and a new plex to



contain that subdisk. The new plex will then be
attached to the volune. Adding a log to a RAID-5
vol une involves creating a new plex that wll be
attached to the volunme as a | og plex.

convert Converts a volume layout to a mrror-stripe froma
stripe-mrror, or from a mrror-stripe to a
stripe-mrror. Also converts to mrror-concat from
a concat-mrror, or from a mrror-concat to a
concat-mrror.

growby | growto

Increase the length of the nanmed volune to the
Il ength specified by newl ength (growmo), or by the
I ength specified by |engthchange (growby). The
new length or change in length is specified as a
standard Vol ume Manager |ength (see vxintro(1M).
The growto operation fails if the newlength is
not greater than the current volune |ength. The
length of the volune s increased by extending
exi sting subdisks in the volune, or by adding and
associating new subdisks. Pl exes that are not
fully popul ated already (that is, that are sparse)
are | eft unchanged. Log-only plexes are also |eft
unchanged.

When a volune is grown, the volume nay be con-
verted from one layout to another as a side
effect. For exanple, a volunme that has the
mrror-stripe layout mnmy be converted to stripe-
mrror when it is grown. This kind of conversion
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is done if vxassist determ nes that the new vol une
is too small or large for the original layout. If
the new vol une | ayout is inappropriate, the volune
can be converted back using the vxassist convert
command. See Layout Specifications for a descrip-
tion of the nethods used to determne disk |ay-
outs.

Attributes can be specified to indicate various
desired properties for the new allocations. Any
mrroring constraints will still apply between al

extensions to the existing mrrors and the other
mrrors. Gowng of a volume requires that the
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vol une be enabl ed.

No attenmpt will be made by vxassist to adapt the
file system that resides on the volunme (or other
users of the volune). It is expected that any
necessary application notifications will be nade
after the grow operation conpl etes successfully.

D splays information on vxassist usage and VxVM
attributes.

Create a volune with the specified nanme and the
specified |I|ength. The length is specified as a
standard Vol ume Manager |ength (see vxintro(1M).
Attributes can be specified to indicate various
desired properties and storage |locations for the
created vol une. See Layout Specifications for a
description of the nethods used to determ ne disk
| ayout s.

Reports the maxi mum size a volume could grow given
its attributes and given the free storage avail -
abl e.

Reports the maxi mum size a volunme could be created
with given the attributes specified and given the
free storage avail abl e.

Create a newmrror (or plex) and attach it to the
vol une. This operation is allowed only if the
volune is enabled. Attributes can be specified to
indicate various desired properties and storage
| ocations for the created volunme. Attributes that
constrain mrroring (such as requiring that mr-
rors be on separate groups of disks) apply between
the existing mrrors of the volume and the new
mrror.

Move subdi sks within the naned volune off the
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excluded storage specified on the conmand |i ne.
Excl uded storage is specified with a prefix of !I.
The nove operation requires that at |east one
excl uded storage specification be given.



rel ayout
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If the volune is enabled, then subdisks wthin
detached or disabled plexes (or detached |og or
RAI D-5 subdi sks) will be noved wi thout recovery of
dat a. If the volune is not enabled, then stale
|l og or RAID-5 subdi sks, or subdisks wthin STALE
or OFFLI NE pl exes, will be noved w thout recovery;
if there are other subdisks within a non-enabled
volunme that require noving, then the nove opera-
tion will fail.

For enabl ed subdi sks in enabled plexes wthin an
enabl ed volune, the data within subdisks will be
moved to the new | ocati on, wi thout |oss of avail a-
bility (or redundancy) of the vol une.

Change a vol une | ayout or properties. This opera-
tion changes the nunber of columms in a stripe or
the stripe width of a volune. It also converts a
vol une to or from RAID5 mrrored, concat-
mrrored, striped, or any simlar |ayout.

During the rel ayout process, a volune nay al so be
converted into an internediate |ayout. For exam
ple, to convert froma 4-colum mrror-stripe to a
5-col umm mrror-stripe, the volume is first
changed to a stripe-mrror before the new colum
i s added.

To change volune voll from a 4-colum mrror-
stripe to a 5-colum mrror-stripe, enter:

vxassi st relayout vol 1 ncol =5

vxassi st convert voll |ayout=mrror-stripe
To change volune voll from a 4-colum stripe-
mrror to a 5-colum stripe-mrror, enter:

vxassi st relayout vol 1l ncol =5
If you view the volune with wvxprint during this
| ayout conversion, the volunme shows several subvo-
|l umes that are used during the change, and a nore

conpl ex configuration than usual

After the new colum is added the volune renmnins
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renove

shri nkby |

in the stripe-mirror layout. You nust use vxas-
sist convert to convert back to a mrror-stripe
| ayout .

Note: If the system crashes during a relayout
operation, the process continues. However, if the
rel ayout was a two-stage operation, you must run a
vxassi st convert comand to convert back to the
original |ayout.

Dependi ng on the next keyword (volunme, mrror, or
log), vxassist deletes the entire volune, one or
nore mrrors, or one or nore |logs. Wien deleting a
mrror or alog, the storage to be renoved can be
specified with the ! attribute. The alloc=, nmr-
ror=, and nlog= also determ ne the nunber of mr-
rors or logs remaining after the renmove operation
conpl etes. Wen the nunber of mrrors drops to 1,
logs are also renoved. By default, vxassi st
removes 1 mirror or 1 |og.

shrinkto

Decrease the length of the naned volune to the
length specified by newength (shrinkto), or by
the I ength specified by |engthchange (shrinkby).
The new |l ength or change in length is specified as
a st andar d Vol ure Manager | ength (see
vxintro(1M). The shrinkto operation fails if the
new length is not less than the current volune
| engt h.

The length of a volune is decreased by renpving
and shortening subdisks to |leave each plex with
the desired volune length. The freed space can
then be allocated for wuse by other volunes.
Log-only plexes are | eft unchanged.

When a volune is shrunk, the volume nay be con-
verted from one layout to another as a side
effect. For exanple, a volunme that has the
mrror-stripe |layout mnmy be converted to stripe-
mrror when it is shrunk. This kind of conversion
is done if vxassist determ nes that the new vol une
is too snmall or large for the original layout. If
the new vol une | ayout is inappropriate, the volune
can be converted back using the vxassist convert
command. See Layout Specifications for a descrip-
tion of the nethods used to determne disk |ay-
outs.

No attenmpt will be made by vxassist to adapt the
file system that resides on the volunme (or other
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snapabort

snapst art

snapwai t

OPTI ONS
-b

users of the volune). It is expected that any
necessary application notifications will be nade
before the shrink operation is initiated.

When a snapstart mrror has been started (and
eventually conpleted), the snapabort can be used
to renove the mrror snapshot.

and snapshot

Create a tenporary mrror and attach it to the
named volume. When the attach conpletes, the mr-
ror will be considered a candidate for selection
by the snapshot operation. The snapshot operation
takes one of these attached tenporary mrrors and
creates a new volune with the tenmporary mrror as
its one plex. Attributes can be specified to
indicate desired properties of the snapshot mr-
ror.

Some usage types will attenpt to synchronize any
i n-nmenory data associated with the volunme (such as
unwitten file system nodifications) when the
snapshot operation is done. |In particular, if the
fsgen usage type is used with a volunme containing
a WFS file system then cooperating procedures
ensure that all file systemdata is consistently
flushed to the volune. For ufs and s5, the syn-
chroni zati on operation consists of a call to sync,
which wll nmake the snapshot a better imge, but
whi ch may | eave sone inconsistencies between in-
menmory file systemdata and the data residing on
t he backup i nage.

If a snapstart mrror attach is done as a back-
ground task (such as using the -b option), it may
be convenient to wait for an attached mrror to
beconme avail abl e. The snapwait operation waits
for such an attach to conplete on the naned
vol une. Wien a snapshot attach has conpl eted, the
operation exits.

Perform extended operations in the background.
This applies to plex consistency recovery opera-
tions for vxassist make, growto, and growby. This
flag also applies to plex attach operations
started by vxassist mrror, vxassist snapstart,



and to Relayout operations started by vxassi st
Rel ayout .

-d defaults

Specify a file <containing defaults for various
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attributes related to volune creation and space
allocation. |If not specified, this defaults to
/ et c/ def aul t/vxassi st.
-f Forces operations not usually allowed by vxassi st.
-g di skgroup
Specify the disk group for the operation, either
by disk group ID or by disk group nane. By
default, the disk group is chosen based on the
medi ananme operands (if any) for the vxassist nake
operation, or based on the vol une operands for al
ot her operations.
-n Do not read the systemdefaults file.
-0 useopt Pass in usage-type-specific options to the opera-

tion. A certain set of operations are expected to
be inplenented by all usage types:

sl ow =i odel ay]

Reduce the system performance inpact of
copy operations. Copy and plex con-
sistency recovery operations are usually
a set of short operations on snal
regions of the volune (nornally from 16
ki | obyt es to 128 kil obytes). Thi s
option inserts a delay between t he
recovery of each such region. A
specific delay can be specified wth
iodelay as a nunber of mlliseconds, or
a default is chosen (nornmally 250 ml -
i seconds).

i 0si ze=si ze
Perform copy and recovery operations in
regions with the length specified by
size, which is a standard Vol ume Manager
| ength nunber (see vxintro(1M). Speci-



fying a larger nunber typically causes
the operation to conplete sooner, but
with greater inmpact on other processes
using the volunme. The default 1/0O size
is typically between 32 and 128 kil o-
byt es.

-p For use with nmaxsize and nmaxgrow. Prints only the
maxi mum si ze with no text wrappers.

-r Tells vxassist to include the spare disks (the
di sks reserved for relocation) in the calculation
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-t tasktag
If any tasks are registered to track the progress
of an operation, nark themwth the tag tasktag.
This option is passed to utilities called by vxas-
sist, so any child tasks are also tagged with
t askt ag.

-U usetype

Limt the operation to apply to this usage type.
Attenpts to affect volunes with a different usage
type will fail. For a vxassist neke operation

this indicates the usage type to wuse for the
created volune. Oherwise, the default is used
and is determned by the existence of an entry in
the /etc/default/vxassist file or else is set to
the fsgen usage type.

-V Traces calls to other utilities to determnm ne which
VxVM conmands vxassi st is executing.

Har dwar e- speci fic Options

Somre environments provide guidelines to optimze the Vol une
Manager's interaction wth intelligent storage systenms. If
these guidelines are present, the Vol ume Manager follows the
gui delines when «creating volunes or allocating space for
vol unes. By default, vxassist only creates volunes that con-
formwi th these guidelines. The follow ng options change the
behavi or of vxassist make:

-0 override
Creates the specified volune and ignores any



st orage-specific gui del i nes. Overriding t he
guidelines is not recomended as it can result in
i nconpatible objects, or objects that cannot be
adm ni stered by some utilities.

-0 verify Verifies that the specified volune can be created
W t hout violating any storage-specific guidelines,
but does not create the volune. If any guidelines
are violated, vxassist exits with an error nes-
sage.

ATTRI BUTES
Attribute values for various purposes can be specified wth
argunents of the formattribute=value. Attributes can also
be passed in through a defaults file. Default attribute
val ues can be stored in the file /etc/default/vxassist.

Attributes are selected according to the order in which they
are scanned. In general they are taken in decreasing prior-
ity of being specified on:
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1. The command | i ne.

2. The specified defaults file (as supplied with the -d
command |ine argunent).

3. The system defaults file (as speci fied in
[etc/defaul t/vxassist).

Attributes fromall sources have the sane form However, in
sone cases, conmand-line attributes change default behaviors
in ways that defaults-file supplied attributes do not. In
particular, references to mrroring (such as specifying a
mrror count) or logging (such as specifying a |l og count or
length) on the command line will cause mrroring or |ogging
to happen by default. |If such attributes are specified in a
defaults file, then they just indicate the attributes that
woul d be used if mrroring or |ogging were enabl ed.

Attributes are either storage specifications (possi bly
negated), or are in the formattribute=value. 1In a defaults
file, attributes are separated by a space or are on separate
lines. Blank lines in a defaults file are ignored, and com
ments can be included with the standard # conventi on.



St or age Speci fi

cations

Storage specification attributes have one of the follow ng

forns:

[!']di skname

Specify (or exclude) the given disk. di sknane
refers to a disk nedia record nane in a Vol une
Manager di sk group

[!]diskcl ass:instance

Specify (or exclude) a set of disks. di skcl ass
names a particular type of disk grouping (for
exanmple, ctlr to indicate groups of disks on a
single controller), and instance specifies which
grouping of that type (for exanple cl). Each type
of disk class has a particular format for specify-
i ng instances of the class.

di skcl ass: sane
Specify that the allocation nust be constrained to
include disks fromthe sane instance of the given
class. For exanple, a storage specification of
di skparam sane indicates that all disks selected
must have the sane basic paraneters (tracksize,
cylinder size, size, and revol utions-per-mnute),
but does not specify which specific paraneters to
use.
VxVM 3.0 Last change: 15 Dec 1999 10
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The defined disk classes (and alternate nanes, or aliases,

for those

classes) are as foll ows:

ctlr (alias ¢, ctrl, cntrl, controller)

ctype (al

Specify disks froma particular controller. The
controller is identified in the formc#, where #
is a decimal controller nunber starting at O.

as ctlrtype, ctrlitype, controllertype)

Specify disks from a particular type of con-
troller. The controller type is usually a driver
narme. For exanple, on Sun machines, the regular
SCsi controller type can be identified as



da

device (a

ctype:esp. As a special case, the SPARCstorage
Array controller type is specified as ctype: ssa.

Specify a specific Volunme Manager disk by disk
access record name. An exanple of a disk access
record nane is c¢2t1d0s2, which indicates a spe-
cial Volume Manager disk defined on slice 2 of
c2t 1d0s2.

ias d)

Specify all Volune Manager disks on a specific
physical disk. The physical disk is specified in
the form c#t #d#, which indicates the controller,
target, and disk nunbers. Typically, only one
Vol une Manager disk device is created for each
physi cal disk. However, the vxdisk define opera-
tion (see vxdisk(1M) can be used to create addi-
tional Volune Manager disk devices on selected
partitions.

di skgeom (al i as geon)

di skparam

VXVM 3. 0

Specify disks with a particular geonetry. The
geometry is speci fied in t he form
cyl s. heads. sectors, to indicate the nunber of
cylinders, heads, and sectors per track, of the
di sk. Many nodern drives have vari abl e geonetries
(or geonetries that do not fit the standard con-
ventions). For such drives, the geonetry parane-
ters used are whatever the drive reports.

Specify disks wth particular paraneters. The
par anmet ers are specified in t he form
cyl s. heads. sectors.rpm to indicate cyl i nders,
heads, sectors per track, and the nunber of revo-
lutions per mnute of the drive. As with the
di skgeom paraneter, the instances of the di skparam
di sk cl ass depend upon the val ues reported by the
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drive, and nmay not be accurate.

di skrpm (alias rpm

Specify disks with a particular nunber of revolu-
tions per mnute. The revolutions per mnute is
given as a sinple deci mal nunber



dm (alias disk)
Speci fy a Vol une Manager disk by disk nedia record
narme, in the disk group of the volunme. Specifying
a disk class type of dmor disk is equivalent to
giving a storage specification with no disk class
nane.

probe granul arity
The granularity is a result of the nmexsi ze
request. The default value is 1M

target (alias t)
Speci fy disks on the sane SCSI target address in
the sane controller. The target is specified in
the formc#t#  For exanple, t:c2t4 selects disks
on target 4 of controller 2.

tray Specify disks in the same renovable tray (for
SPARCstorage Array controllers). Trays in the
SPARCst orage Array are grouped as two SCSI targets
per tray (for exanple, targets 0 and 1 are in the
sane tray). Trays are specified in the form
cH#tray#, wher e c# identifies a particular
SPARCstorage Array controller and tray# is the
number of a tray (0 for SCSI targets 0 and 1, 1
for targets 2 and 3, or 2 for targets 4 and 5).
For example, c2tray2 selects disks in tray 2 (tar-
gets 4 and 5) of controller 2.

The di skgeom and di skparam attri butes are nost often usefu

in the form diskgeom sane and di skparam sanme, to indicate
that all disks used for creating a volune should be on sim-
| ar disk drives.

G her Attributes
O her attributes are of the formattri bute=value. The attri -

bute nane in an attribute value pair will never contain a
colon, so it is possible to specify a disk that has an equa
sign in its name usi ng the storage specification

dm di skOl=a. Wthout the dm prefix, diskOl=a would vyield
an error indicating an unrecogni zed attri bute.

Defined attributes (and common aliases) are:

al | oc=st or age- spec|, st orage- spec, ... ]
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This is provided as an alternate syntax for speci-

fying storage as single attributes. It is usefu

in a defaults file, so that all attri butes
(including storage specifications) will be in the
attri bute=val ue format. Any nunber of storage

specifications can be specified, separated by com
mas. Mre than one alloc attribute can be speci-
fied, in which case they are logically con-
catenated to formone |onger |ist.

conment =comment

di skgroup=

Specify a comment to give to a volunme when it is
creat ed. This coment can be displayed wth
vxprint -1, and can be changed, at a later tine,
with vxedit set. This attribute is used only with
the nmake operati on.

di sk-group (alias: dg)

Specify the disk group for an operation. If a
disk group is specifiedin a defaults file, then
it just specifies the default disk group to use
for the nmake operation, if no other neans of
determ ning the disk group can be used. |If speci-
fied as a command line attribute, it has the sane
effect as specifying a disk group with the -g
option (the operation is forced to apply to the
gi ven di sk group).

excl =yes| y| on| true| no| n| of f| fal se

fstype=fi

VXVM 3. 0

Sets or clears the EXCLUSI VE flag on the vol une.
A volune in exclusive open state can be opened by
only one node in the cluster at a tinme. Miltiple
opens of an exclusive volune fromthe sanme node
are permtted. Non- excl usi ve volumes can be
simul taneously opened by nore than one node.
After a node opens an exclusive volune, every
other node's open attenpt fails until the |ast
close of the volune by the first opener. Such an
open failure returns a EBUSY error code. Avail-
able only if the Vol unme Manager cluster feature is
enabl ed.

e-systemtype

Specify the file system type for a new volune
(this 1is used only with the nake operation). The
file systemtype for a volune is wusually deter-
m ned when needed by running the fstyp utility
(see fstyp(1M), but can be specified explicitly.
The file system type paranmeter is used with the
Vol une Manager vxresize utility, as well as wth
vol une snapshots, copies, and dissociates (to
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gr oup=owni

init=initi

select features that are used with the VERITAS
VXFS file systenm).

The file systemtype can be changed at any |ater
tinme with the vxedit set operation

ng- gr oup

Set the group ID for a new volune. The group ID
can be specified nunerically or wth a system
group name. This attribute is used only with the
make operation. By default, volunmes are created
with group O.

alization-type

Specify the nmeans for initializing a new vol une.
The default nethod (which can be sel ected expli-
citly with init=default) is to call vxvol start to
do a wusage-type-specific default initialization
operation. A new volune can be left uninitialized
with init=none. The nost useful non-default ini-
tialization that can be specified is init=zero, to
clear the volune before enabling it for genera
use.

| ayout =l ayout - spec[, | ayout - spec, .. .]

Specify a volune or plex layout type (RAID-5, mr-
rored, wunmrrored, striped, cylinder alignnent),
and turn on or off sone features (such as |og-
ging). The list of layout specifications is given
in the next section. By default, unmrrored,
non-striped volunes are created with no | og.

| ogl en=l engt h

Specify a log length to use for dirty-region 1|og
subdisks for mrrored volunes or for RAID-5 | og

plexes. If alog length is specified on the com
mand line, then logging wll be enabled by
defaul t.

| ogt ype=dr| | regi on| none

Specify the logging type for a mrrored volune.
Dirty region logging (the default) can be sel ected
with either |ogtype=drl or | ogtype=region. Log-
gi ng can be disabled altogether with | ogtype=none.

max_nr ai d5col utm=nunber

(alias: maxr ai d5col ums, max_nrai dcol um,
max_nrai d5stri pe, nmax_nraidstripe, maxrai dcol unns,



maxrai dsstri pes, maxraidstri pes)

Specify the default maximum nunber of stripe
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columms for a RAID-5 volune (default value is 8).
The rules for selecting the default nunber of
RAID-5 stripe columms are described in the nstripe
attri bute.

max_ncol um=nunber (alias: maxcolums, max_nstripe, maxstripes)

Specify the default maximum nunber of stripe
col umms, ei t her f or a RAI D- 5 volume (if
max_nrai dsstripe is not also specified) or for a
striped plex (default value is 8). The rules for
sel ecting the default nunber of stripe colums is
described in the nstripe attribute.

max_regi onl ogl en=l ength (alias: maxregionl oglen)

Specify the maxi num default dirty region |[|ogging
log subdisk length. |If the user does not specify
the dirty region log length for a volume, when
creating the first log for a mrrored vol une,
vxassi st uses a sinple fornmula based on the |og
Il ength. The default length will not be bounded by
max_regionl ogl en (default value is 32K)

m n_nrai d5col um=nunber
(alias: m nr ai dscol ums m n_nrai dcol um,
m n_nraidsstripe, mn_nraidstripe, mnraidcol unns,
m nrai d5stri pes, mnraidstripes)

Specify the default mninmm nunber of stripe
columms for a RAID-5 volune (default value is 3).
The policy for selecting a default nunber of
RAID-5 stripe colums wll not be allowed to
Ccreate a RAI D- 5 vol une Wi th f ewner t han
m n_nrai dsstripe stripe colums.

m n_nstripe=nunber (alias: mnstripes)
Specify the default mninmm nunber of stripe

col unms for ei ther a RAI D-5 vol une (if
mn_nraidsstripe is not also specified) or for a



striped plex (default value is 2). The policy for
selecting a default nunber of stripe colums wll
not be allowed to select fewer than this number of
col unms.

mrror= +/- nunber|yes|no|diskclass[,...]

VXVM 3. 0

Specify various mrroring paraneters. Mul tiple
mrroring parameters can be given, each separated
by a comma. A decimal number indicates a specific
number of mrrors to create, when creating a mr-
rored volume (equivalent to nmrror=nunber). yes
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indicates that volunes should be mrrored by
default (equivalent to |ayout=mrror). no indi-
cates that volunmes should be unmrrored by default
(equi valent to |ayout=nomrror).

Any other mrroring paraneters specify t hat
vol umes should be mirrored across instances of a
particular disk class. For exanple, mrror=target
specifies that volunmes should be mrrored between
SCSI target addresses. Each mrror can contain
disks from any nunber of instances of the disk
class, but different mrrors cannot use disks from
the sanme instance of the disk class.

m rrorconfi ne=di skcl ass[, di skcl ass, .. .]

Specify a required list of disk classes for mrror
confi nenent constraints. If this attribute is
specified, a single mrror is confined to (that
is, allocated from a group of disks belonging to
a specific disk class. Miltiple mrrors can be
allocated froma single disk class. Miltiple disk
cl asses cannot be used to allocate a mrror. The
following exanple specifies that each mrror is
all ocated from devices belonging to a single SCSI
target; and nultiple mrrors can be allocated from
devi ces belonging to a single SCSI target:

m rrorconfine=scsi_target

node=per m ssi ons

Specify the perm ssions for the block and charac-
ter device nodes created for a new volune. The



nl og= +/ -

node can be specified either as an octal nunber or
synbolical ly. A synbolic node is specified using
the syntax given in chnod(1l). This attribute 1is
used only wth the make operation. The default
node for a volume gives read and wite access only
to the owner.

nurber, (nlogs, |ogs)

Speci fy the nunber of logs to create, by default,
for a RAID5 or mrrored volune (presum ng that
logs will be created). The nunber of logs to
create can be specified independently for RAID-5
or mrrored volunes using the nraidslog and nre-
gionlog attributes.

nmrror= +/- nunber, (nmrrors, mrrors)

Specify the nunber of mrrors to create when mr-
roring a volune (default value is 2).
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nr ai d5l og=nunber
(alias: nraid5logs, raid5slogs, nraidlog, nraid-
| ogs, raidl ogs)
Specify the nunber of log plexes to create for a
new RAID5 volunme (default wvalue is 1). This
attribute is used only with the nake operation.
nrai dsstri pe= +/ - nunber

(alias: raidbstripes, nraid5colum, nraidstripe,
rai dstripes, rai dcol ums, nrai dcol um,
rai ds5col ums)

Speci fy the nunber of stripe colums to use when
creating a new RAID5 volune (the default is to

adjust the nunber to available disks). Thi s
attribute is wused only wth nmake and rel ayout
oper ati ons. For the relayout operation, t he

default is the sane nunber of stripe colums the
vol une has. For the relayout, this value can be
preceded by a + or a - to add or subtract
col umm(s).

nr egi onl og=nunber (alias: nregionlogs, regionlogs, ndrl)



Speci fy the nunber of |og subdisks to create for a
new mrrored volune (default value 1). Thi s
attribute is used only with the nmke operation,
and only if logging is requested for the vol une.

nstripe= +/ - nunber

(alias: stripes, ncolum, ncolumms, ncol, ncols,
col unms, col s)

Speci fy the nunber of stripe colums to use when
creating a new RAID-5 volune (with the nake opera-
tion) or when creating a striped plex (with the
make, relayout, mirror, and snapstart operations).
The default is to adjust to the nunber of avail-
abl e disks. For the relayout operation, the
default is the sanme nunber of stripe colums the
volunme has. For the relayout, this value can be

preceded by a + or a - to add or subtract
col unm(s).
rai d5_stripeunit=width

(alias: rai d5_stw dth, rai d5_st _wi dth,
raids_stwidth, raid st _ width, raid_stripeunitsize,
raid5_stripeunitsize, rai d5_stripeuni tw dth,
raid _stwd, rai d_stw dth, raid_stripeunit,
raid_stripeunitw dth)
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Specify the stripe unit size to use when creating
a new RAID5 volune (default value is 16K). This
attribute is used only with the nake operation.

rai d5l ogl en=l ength, (alias: raidloglen)

r egi onl ogl

Specify the log length to wuse when adding the
first log to a RAID-5 volune. The default is four
tinmes the full stripe width (the stripe unit size
tinmes the nunber of stripe colums).

en=length, (alias: drlloglen, drllen)

Specify the | og subdisk length to use when adding
the first log subdisk to a mrrored volune. The
default is chosen based on a formula involving the
vol urme | engt h.



stri pe=di skcl ass[,...]

Specify that volunes should be striped across
i nstances of a particular disk class. For exanple,
stripe=target specifies that volumes should be
striped between SCSI target addresses. Each col um
can contain disks fromany nunber of instances of
the disk «class, but different columms cannot use
di sks fromthe sane instance of the disk class.

stripe-mrror-col-trigger-pt=size

This size specification triggers the creation of a
stripe-mrror vol une. If the size of the vol une
is greater than the size specified inthis attri-
bute, then a stripe-mrror volune is created.

stripe-mrror-col-split-trigger-pt=size

This size specification triggers the creation of a

stripe-mrror-sd vol une. If the size of each
columm is greater than the size specified in this
attri bute, then a stripe-mrror-sd volume is
cr eat ed.

stripe_stripeunit=w dth

VXVM 3. 0

(alias: stripe_stw d, stripe_stw dth,
stripe_st_w dth, stripe_stripeunitsize,
stripe_stripeunitw dth)

Specify the stripe unit size to use when creating
striped plexes to attach to a volune. When
attaching a new plex, the default is to use the
sane stripe unit size as any other striped pl exes
in the volune. |If the volunme does not yet contain
striped plexes, the default value is 64K
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stripeunit=w dth

(alias: stwid, stripewidth, stwdth, st_w dth,
stripe_width, stripeunitsize, stripeunitw dth)

Specify the stripe unit size to use for either a
RAID-5 volume or for striped plexes. stripeunit
can be wused to set the val ues for bot h
raid5_stripeunit and stripe_stripeunit.



t npsi ze=si ze
Specify the space to be used as tenporary storage
in order to performa rel ayout operation

t mpal | oc=st or age- spec|, st or age- spec, ... |

Specify a set of storage specifications for the
t enporary storage required during a relayout
operation. The format is the sane as for the
alloc attribute (a conma-separated |ist of storage
speci fications).

user =owni ng- user
Specify the user ID for a new volune (default
value is root). The wuser 1D can be specified
nurerically or it can be a system login nane.
This attribute is used only with the nmake opera-
tion.

uset ype=vol unme- usage-type

Specify the usage type to use when creating a new
vol une (default value is raid5 for RAID-5 vol unes;
fsgen, otherwise). This attribute is wused only
with the nake operation. The usage type can al so
be specified in the option list with -U

want al | oc=st or age- spec[, st or age- spec, ... ]

Specify a set of desired storage specifications.
This is wuseful in a defaults file to indicate
desired storage specifications that should be dis-
carded if they fail to yield a reasonable set of
all ocations. The format is the same as for the
alloc attribute (a conma-separated |ist of storage
speci fications).

For example, a defaults file can nane a specific
controller type to use for allocations, if possi-
ble. As soon as all disks on that type of con-

troller are full, other controllers will be used.
want m rror =di skcl ass[, di skcl ass, .. .]
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Specify a desired list of disk class mrroring



specifications. This is useful in a defaults file
to indicate a set of desired mrroring constraints
that can be dropped if they fail to yield a rea-
sonabl e set of allocations.

For example, a defaults file can specify that
vol umes should be mrrored between disks on dif-
ferent controllers in the system Then, if the
set of volunes builds up in such a way that a new
volunme cannot be mrrored across SPARCstorage
Array trays, this constraint will be dropped.

want m rr orconfi ne=di skcl ass[, di skcl ass, ...]

Specify a list of disk classes for mrror confine-
ment constraints. A single mrror is confined to
(that is, allocated entirely fron) a group of
di sks belonging to a single disk class.

This is useful in a defaults file to indicate a
set of mrror confinenent constraints that can be
dropped if they fail to yield a reasonable set of
al | ocati ons. For exanple, a defaults file can
specify that a single mrror be confined to disks
of the same vendor

want m rror confi ne=vendor

| f vxassist cannot allocate a mirror from disk devices of

one

vendor, this constraint 1is dropped and the mrror is

al |l ocated from di sk devices of other vendors.

want st ri pe=di skcl ass[, di skcl ass, .. .]

Specify a desired list of disk class stripping
specifications. This is useful in a defaults file
to indicate a set of desired stripping constraints
that can be dropped if they fail to yield a rea-
sonabl e set of allocations.

For example, a defaults file can specify that
vol unmes should be striped between disks on dif-
ferent controllers in the system Then, if the set
of volumes builds up in such a way that a new
vol unme cannot be striped across SPARCstorage Array
trays, this constraint will be dropped.

Layout Specifications
The layout attribute specifies a conma-separated |ist of
sinple paraneters (with no argunents) that apply to vxassi st
oper ati ons.

VXVM 3.0
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Two new | ayouts were added in the 3.0 release of Volune
Manager : stripe-mirror and concat-nirror. In previous
rel eases, whenever mrroring was used, the mrroring had to
happen above striping or concatenation. Now there can be
mrroring both above and bel ow striping and concatenati on.

Putting mirroring below striping mrrors each columm of the
stripe. |If the stripe is |arge enough to have multiple sub-
di sks per colunmm, each subdi sk can be individually mrrored.
A simlar concatenated volunme would also mrror each subdi sk
individually. These new layouts enhance redundancy and
reduce recovery time in case of an error. In amrror-
stripe layout, if a disk fails, the entire plex is detached,
thereby losing redundancy on the entire volune. Wen the
disk is replaced, the entire plex nust be brought up to
dat e. Recovering the entire plex can take a substanti al
ampunt of tinme. |If a disk fails in a stripe-mrror |ayout,
only the failing subdisk nust be detached, and only that
portion of the volune |oses redundancy. Wen the disk is
repl aced, only a portion of the volunme needs to be
recover ed.

The new volune |ayouts are nore conplex than the ol der
vol une | ayouts. Because the advantages of recovery tine and
i nproved redundancy are nore inportant for |arger vol unes,
it is best to continue using mrror-stripe and mrror-concat
for nost volunmes and only wuse stripe-mirror and concat-
mrror for very |arge vol unes.

You can specify layout=mrror-stripe or |layout=stripe-nmrror
to i mpl enment t he desired | ayout . If you specify
|l ayout=mirror-stripe, vxassist automatically determ nes the
best layout for the wvolune. Unless there is a reason to
inplement a particular layout, it is best to let vxassist
create the layout for each volume. Because the advantages
of the new layouts are related to the size of the volune,
vxassist <creates the sinplest configuration for smaller
volunmes and the nore conplex stripe-mrror for [|arger
vol unes.

The attributes stripe-mrror-col-trigger-pt and stri pe-
mrror-col-split-trigger-pt control the selection. They can
be set in /etc/default/vxassist. Volumes that are smaller
than stripe-mrror-col-trigger-pt are created as mrror-
stripe, and volunes that are |larger are created as stripe-
mrror. If wvxassist creates the stripe-mrror and the
colunmms are larger than stripe-mrror-col-split-trigger-pt,
the individual subdisks are mrrored instead of mrroring
the colums of the stripe. By default, both of these attri-
butes are set to one gi gabyte.
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The di skgroup nmust be created on a 3.0 or later release to
use the new layouts, but ol der diskgroups can be updat ed.
See the vxdg upgrade command for nore i nformation on upgrad-
i ng di skgroups.

Defined | ayout specifications are:

mrror, nomrror, raidb
New volumes should be mrrored, unm rrored
(default), or RAID5, respectively. For mrror,
the attributes stripe-mrror-col-trigger-pt and
stripe-mrror-col-split-trigger-pt are applied.

mrror-stripe
New vol unes should be mrrored and striped. The
mrroring is done at the volunme level. The attri-
butes stripe-mrror-col-trigger-pt and stri pe-
mrror-col-split-trigger-pt are ignored with this
| ayout .

m rror-concat
New vol unes should be mrrored. The mrroring is
done at the volune level. The attributes stripe-
mrror-col-trigger-pt and stripe-mrror-col -
split-trigger-pt are ignored with this |ayout.

stripe, nostripe

New pl exes should be striped or unstriped, respec-
tively. Wen creating a new volune, the default
is nostripe. Wen adding a new plex to an exist-
ing volune, the default is stripe if the volune
al ready has one or nore striped plexes, and nos-
tripe in other cases. For stripe (when conbi ned
wth mrror, the attributes stripe-mrror-col-
trigger-pt and stripe-mrror-col-split-trigger-pt
are applied.

stripe-mrror
New vol unes should be striped and mrrored. The
mrroring is handled at each colum |evel or sub-
disk level depending on the attribute stripe-
mrror-col-split-trigger-pt.



stripe-mrror-col

New vol unes should be striped and mrrored. The
mrroring is handled at each colum level. The
attri butes stripe-mrror-col-trigger-pt and
stripe-mrror-col-split-trigger-pt are i gnor ed
with this |ayout.

stripe-mrror-sd

VXVM 3. 0

New vol unes should be striped and mrrored. The
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mrroring is handl ed at each a subdisk |evel.

concat-mrror

span,

contig,

| og,

New vol unes shoul d be concatenated and mirrored.
The mrroring is handl ed at each a subdi sk | evel
The attribute stripe-mrror-col-split-trigger-pt
is applied.

nospan

Al |l ow (default) or disallow plexes, regular stripe
columms, or RAID5 stripe colums from spanning
mul tipl e disks. If nospan is indicated, then
pl exes or colunmms can be fornmed frommultiple
regions of the sanme disk, but cannot be forned
fromnore than one disk

noconti g

Disallow or allow (default) plexes, regular stripe
columms, or RAID-5 stripe colums fromusing nul -

tiple regions of disk. If contig is specified,
then plexes and columms nust be allocated froma
singl e contiguous region of disk. [If this is not

possible, the allocation fails. By default, vxas-
sist tries to allocate space contiguously, but
will wuse multiple regions or nultiple disks if
needed.

Create (or do not create) dirty region logs (for
mrrored volumes) or log plexes (for RAID5
vol unes) when creating a new volunme. This attri-
bute can be specified independently for mrrored
and RAID-5 volunes with the rai d5l og and regionl og
| ayout specifications.



grow, nogrow
Allows a volunme to grow during a relayout opera-
tion.

shrink, noshrink
Allows a volunme to shrink during a rel ayout opera-
tion.

rai d5l og, norai d5l og
Create (default) or do not create log plexes for
RAI D-5 vol unes.

regi onl og, noregionl og
Create or do not create (default) dirty-region |og
subdi sks for mrrored vol unes.

di skal i gn, nodi skalign
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Align (default) or do not align subdisks on
cylinder boundari es. When alignnent is not dis-
abl ed, subdi sks are created begi nning on cylinder
boundaries and are extended to match the end of a
cylinder. Dirty region |og subdi sks, however, are
not cylinder aligned (they are usually only 2 or 3
bl ocks long). Instead, when <creating |og sub-
di sks, spaces are located fromthe avail abl e di sks
that could not be turned into regular subdisks
because the spaces aren't cylinder aligned. For
exanpl e, once one cylinder is used for a log sub-
disk, that cylinder cannot be used to create an
aligned data (or RAID-5 | og) subdisk, so other |og

subdi sks will be created there until that cylinder
fills up.
FI LES
[ etc/ defaul t/vxassi st System default settings file
for vxassist attributes.
EXI T CODES
The vxassist utility exits with a nonzero status if the
attenpted operation fails. A nonzero exit code is not a

conpl ete indicator of the problens encountered, but rather
denotes the first condition that prevented further execution
of the utility.



See vxintro(1M for a list of standard exit codes.

SEE ALSO
chnod(1), fstyp(1M, sync(1M, vxedit(1lM, vxintro(1M,
vxnmake( 1M, vxnmend( 1M, vxpl ex(1M, vxrel ayout (1M,

vxresi ze(1M, vxsd(1M, vxtask(1M, vxvol (1M
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NANVE

vxboot setup - set up system boot information on a Volune
Manager di sk

SYNOPSI S
[ et ¢/ vx/ bi n/f vxboot set up [ medi anane. . .]

DESCRI PTI ON
The vxbootsetup utility configures physical disks so that
they can be used to boot the system Before vxbootsetup is
called to configure a disk, mrrors of the root, swap, /usr
and /var volunmes (if they exist) should be created on the
disk. These mirrors should be restricted mrrors of the
vol une. The vxbootsetup utility configures a disk by wit-
ing a boot track at the beginning of the disk and by creat-
i ng physical disk partitions in the UNI X VIOC that natch the



mrrors of the root, swap, /usr and /var.

Wth no nmedi anane argunents, all disks that contain usable
mrrors of the root, swap, /usr and /var volumes are config-
ured to be bootable. |f mediananme argunents are specified,
only the naned di sks are confi gured.

vxboot setup requires that the root volume is naned rootvol
and has a usage type of root. The swap volunme is required
to be named swapvol and to have a usage type of swap. The
vol unmes containing /usr and /var (if any) are expected to be
named usr and var, respectively.

Root, swap, /usr and /var volunes are created when the ori-
ginal system boot disk is encapsulated with the vxencap
utility or when the Volune Manager is first set up on the
system (/usr and /var are only encapsulated if they
exi sted on the system see the VER TAS Vol une Manager (VxVM
Installation Guide and the vxencap(1lM nan page for details
on encapsul ati ng the boot disk.)

See the chapter on recovery in the VER TAS Volunme Manager
(VXVM System Administrator's Reference Guide for detailed
informati on on how the system boots and how the Vol une
Manager inpacts the system boot process.

The following wutilities <call vxbootsetup automatically:
vxmrror, vxrootmr, vxresize, and vxencap. If you use
vxassi st or vxnmake and vxplex to create mrrors of the root
vol unme on a disk, you nust call vxbootsetup directly to make
that di sk boot abl e.

SEE ALSO
di sksetup(1M, edvt oc( 1M, vxassi st (1M, vxevac(1lM,
vxintro(1M, vxmeke( 1M, vxmrror (1M, vxpl ex( 1M,

vxrootmr (1M, vxresize(lM
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VERI TAS Vol une Manager (VxVM System Admi nistrator's

VERI TAS Vol une Manager Installation CGuide.
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NAME
vxconfigd - Vol unme Manager configuration daenon

SYNOPSI S
vxconfigd [-dfk ] [-D diag_portal] [-mnode] [-r reset] [-R
request _portal] [-x debug]

DESCRI PTI ON

The Vol ume Manager configuration daenon, vxconfigd, main-
tains disk configurations and disk groups in the VERI TAS
Vol une Manager. vxconfigd takes requests fromother utili-
ties for configuration changes, and comrunicates those
changes to the kernel and nodifies configuration infornmation
stored on disk. wvxconfigd is also responsible for initial-
i zing the Vol une Manager when the systemis booted.

OPTI ONS
-d This is equivalent to -mdisable, which starts
vxconfigd in disabled node.

-D diag _porta
Speci fy a rendezvous file pathname for diagnostic
operation connections to vxconfigd. By default,
[etc/vx/vold diag is used. The diagnostic portal
exists in both the enabl ed and di sabl ed operating

nodes.

-f Start vxconfigd in the foreground. This is often
useful when debuggi ng vxconfigd, or when tracing
configuration changes. |If this flag is not used,
vxconfigd wll fork a background daenon process.
The foreground process will exit as soon as vxcon-

figd startup processing conpl et es.

-k If a vxconfigd process is running already, then
kill it before any other startup processing. This
is useful for recovering from a hung vxconfigd
process. Killing the old vxconfigd and starting a
new one shoul d not cause any problenms for volune
or plex devices that are being used by applica-
tions or that contain nounted file systens.

-m node Set the initial operating node for vxconfigd.
Possi bl e val ues for node are:

boot Handl e boot-tinme startup of the Volune
Manager . This starts the rootdg disk
group and the root and /usr file system
vol unes. Thi s nmode is capable of
operating before the root file systemis
remounted to read-wite. vxdctl enable
should be <called later in the boot
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-r reset

-R request

-X debug

sequence to trigger vxconfigd to rebuild
the /dev/vx/dsk and /dev/vx/rdsk direc-
tories.

di sabl e Start in disabled nobde. This creates a
rendezvous file for utilities that per-
formvarious diagnhostic or initializa-
tion operations. This can be used with
the -r reset option as part of a comrand
sequence to conpletely reinitialize the

Vol une Manager configuration. Use the
vxdct| enabl e operation to enabl e vxcon-
figd.

enabl e Start fully enabled (default). Thi s
will use the volboot file to bootstrap
and |load in the rootdg disk group. It
will then scan all known di sks | ooking

for disk groups to inport, and wll
inport those disk groups. This will
al so set up t he [ dev/ vx/ dsk and
/dev/vx/rdsk directories to define al

of the accessible Volume WManager dev-

i ces. If the volboot file cannot be
read or if the rootdg disk group cannot
be inmported, vxconfigd will be started

i n di sabl ed npde.

Reset all Vol unme Manager configuration information
stored in the kernel as part of startup process-
ing. This will fail if any volume or plex devices
are currently in wuse. This optionis prinmarily
useful for testing or debuggi ng.

_portal
Specify a rendezvous file pathname for regular
configuration and query requests. By default,

this is /etc/vx/vold request. The regular request
portal exists only when vxconfigd is operating in
enabl ed node.

Turn on various paraneters used for debugging or
other m scellaneous aspects of vxconfigd opera-
tion. The debug option argunent is a decina
nunmber, which will set a tracing output |evel, or
one of the follow ng strings:
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boot =vol boot _path

Specify the pathnanme to use for the vol boot
file. This is primarily of use with the stub
debug option. The vol boot file contains an
initial list of disks that are used to |locate
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the root disk group. It also contains a host
ID that is stored on disks in inported disk
groups to define ownership of disks as a san-
ity check for disks that m ght be accessible
fromnore than one host.

cleartenpdir

This option renobves and recreates t he
[var/vxvmitenpdb directory. This directory
stores configuration information that i's
cleared on reboots (or cleared for specific
di sk groups on inport and deport operations).
If the contents of this directory beconme cor-
rupt, such as due to a disk I/O failure, then
vxconfigd wll fail to start wup if it is
killed and restarted. Such a situation can
be cleared by starting wvxconfigd wth
-xcleartenpdir. This option has no effect if
vxconfigd is not started in enabl ed node.

Note: It is advisable to kill any running
oper ati onal utilities (vxvol, vxsd, or
vxnmend) before using the -X cleartenpdir
opti on. Failure to do so nay cause those
commands to fail, or nmay cause di sastrous but
unchecked interactions between those comands
and the issuance of new conmands. It is okay
to use this option while running Volune
Manager's Graphical User Interface, or while
VxVM backgr ound daenons are runni ng
(vxsparecheck, vxnotify, or vxrel ocd).

devprefix=prefixdir

Specify a directory pathnane to prefix for
any disk device accessed by vxconfigd. For
exanmple, with devprefix=/tnp, any access to a
raw di sk devi ce naned c2t 1d0s2 woul d actually
be directed to t he file
[t mp/ dev/rdsk/ c2t 1d0s2. In st ubbed- node,



vxconfigd can operate with such files being
regul ar files. vxconfi gd only requires
entries in the prefixdir /dev/rdsk directory
i n stubbed node.

| og or nol og

VXVM 3. 0

As an alternative to the wuse of syslog(),
vxconfigd can directly log all of its console
output to a file. This logging is reliable,
in that any nessages which are output just
before a systemcrash will be available in
the log file, presumng that the crash does
not result in file system corruption
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| ogfi

vxconfigd can be conpiled such that | ogging
defaults either to enabled or disabl ed. | f
it defaults to disabled, then it can be
turned on with -x log; otherwise, it can be
turned off with -x nol og.

Logging is disabled by default. |[If enabled,
t he defaul t | og file | ocati on i's
[ var/vxvm vxconfigd. | og.

| e=l ogfi | enamne
Specify an alternate | ocation for the vxcon-
figd logfile. This option inplies -x |og.

noaut oconfi g

Normal Iy, vxconfigd will automatically con-
figure disk devices that can be found by
i nspecting kernel di sk drivers. These

auto_configured disk devices are not stored
in persistent configurations, but are regen-
erated fromkernel tables after every reboot.
I nvoki ng vxconfi gd W th -X noautoconfig
prevents the autonmatic configuration of disk
devices, forcing the Volume WManager to use
only those di sk devices configured explicitly
usi ng vxdi sk define or vxdisk init.

not hr eads

st ub

vxconfigd runs single-threaded.

Thi s vxconfigd invocation will not comuni-
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cate configuration changes to the kernel. It
is typically used as a denonstration node of
operation for vxconfigd. |In npst aspects, a
st ubbed vxconfigd will act |ike a regqgular
vxconfigd, except that disk devices can be
regular files and volunme nodes are not
creat ed. A stubbed vxconfigd can run con-
currently with a regular vxconfigd, or con-
currently with any other stubbed vxconfigd
processes, as long as different rendezvous,
vol boot, and disk files are used for each
concurrent process.

Q her Volume Manager utilities can detect
when they are connected to a vxconfigd that
is running in stubbed node. Wien a utility

detects a stubbed-node vxconfigd, it wll
normal ly stub out any direct use of volune or
plex devices, itself. This allows regular

utilities to be used for meking configuration
changes in a testing environnent that runs
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W t hout any communi cation with the kernel or
creation of real volunes or plex devices.

sysl og or nosysl og

These options are provided only on systens
where vxconfigd is conpiled with support for
the syslog() library calls (see syslog(3) and

sysl ogd(1M). vxconfigd can support use of
syslog() tolog all of its regular console
nmessages. This support is either available

by default (in which case -x nosyslog is
required to disable its use), or it can sup-
port it as a run-time option (in which case
-X syslog can be used to enable its use).

-X syslog nmust be supplied to wvxconfigd to
enable wuse of syslog(). The system can be
changed to use this option at boot-tine by
editing the VWVM startup scripts.

Note: If the syslog option is enabled, then
all console output will be directed through
the syslog() interface. However, both sysl og



and | og (described below can be used
together to get reliable logging, into a
private log file, along with distributed | og-
gi ng through sysl ogd.

synctrace
Flush tracefile data to disk, with fsync, to
ensure that the last entry will be included

inthe file, even if the system crashes.

ti mestanp or nstinestanp
Attach a date and tinme-of-day tinmestanp to
all rmessages witten by vxconfigd onto the
console. If mstinmestanp is used, then a ml-
lisecond value is also displayed, allow ng
detailed timng of vxconfigd s operation

tracefile=file
Log all possible tracing information in the
given file.

EXIT CODES
If errors are encountered, vxconfigd wites diagnostic nmes-
sages to the standard error output. Some serious errors

w Il cause vxconfigd to exit. |If an error 1is encountered
when importing the rootdg disk group during a norma
startup, vxconfigd will enter disabled node. See the VERI-

TAS Vol unme Manager System Admi nistrator's Reference CGuide
for a list of error nessages and how to respond to them
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Defined exit codes for vxconfigd are:

0 The requested startup node conpl eted successfully.
This is returned if -f 1is not used to startup
vxconfigd as a foreground process. If wvxconfigd
is started as a foreground process, then it wll
exit with a zero status if vxdctl stop is used to
cause vxconfigd to exit.

1 The command | ine usage is incorrect.

2 Enabl ed- node operati on was requested, but an error
caused vxconfigd to enter disabled node instead.
This is also returned for boot-node operation if
startup failed. However, wth boot-node opera-



tion, the background vxconfigd process exits as
wel | .

3 The -k option was specified, but the existing
vxconfigd could not be kill ed.

4 A systemerror was encountered that vxconfigd can-
not recover from The specific operation that
failed is printed on the standard error output.

5 The background vxconfigd process was killed by a
signal before startup conpleted. The specific
signal is printed on the standard error output.

6 A serious inconsistency was found in the kernel
preventing sane operation. This can also happen
because of version m smatch between the kernel and

vxconfi gd.
7 The -r reset option was specified, but the Volune
Manager kernel cannot be reset. Usual ly this

means that a volume is open or nounted.

8 An interprocess comruni cations failure (usually a
STREAMS failure). Has nade it inpossible for
vxconfigd to take requests fromother utilities.

9 Vol unes that nust be started early by vxconfigd
could not be started. The reasons, and possible
recovery solutions, are printed to the standard
error output. The wearly-started volunes are the
root and /usr file systens, if either or both of
those file systens are defined on vol unes.

FI LES
[ dev/ vx/ dsk Directory cont ai ni ng bl ock
devi ce nodes for vol unes.
VxVM 3.0 Last change: 26 Mar 1999 6
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[ dev/ vx/rdsk Directory containing raw dev-
i ce nodes for vol unes.
[ et c/ vx/vol boot File containing mscellaneous

boot i nformation. See
vxdct!l (1M for nore inforna-
tion on this file.



[var/vxvm t enpdb Directory containing mscel-
| aneous t enporary files.
Files in this directory are
recreated after reboot.

[var/vxvm vxconfi gd. | og. Default log file.

SEE ALSO
sysl ogd( 1M, vxdct!| (1M, vxintro(1M, vxnotify(1M,
vxrel ocd( 1M, vxspar echeck(1M, fsync(2), sysl og(3),

sysl og. conf (4B)
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NAMVE
vxdctl - control the volunme configuration daenon

SYNOPSI S
vxdctl [ -c ] node

vxdctl [ -k ] stop

vxdct| add di sk accessnane [ attr[=value] ]..
vxdct| disable

vxdct| enable

vxdct| hostid hostid

vxdctl init [ hostid ]
vxdct| initdnp

vxdct| license [init]

vxdct! |ist

vxdct| node

vxdct|] rmdi sk accessnane. ..
vxdct| support

DESCRI PTI ON
The vxdctl utility manages sone aspects of the state of the
vol unme configuration daenon, vxconfigd, and manages confi -
guration aspects related to bootstrapping the rootdg disk
group configuration

A key part of the state of vxconfigd and of bootstrapping
the rootdg disk group is the volboot file. This file con-
tains a host IDthat is used by the Vol une Manager to estab-
lish ownership of physical disks. This host IDis used to
ensure that two or nore hosts that can access disks on a
shared SCSI bus will not interfere with each other in their
use of those disks. This host IDis also inportant in the
generation of some wunique ID strings that are used inter-
nally by the Volunme Manager for stanping disks and disk
groups.

Not e: The purpose of the cluster environment is to allow
hosts that can access disks on a shared bus to do so in a
coor di nat ed way. In this environnent, the host ID is not
used to prevent shared access; however, it is used for other
internal functions.
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The vol boot file also contains a list of disks to scan in
search of the rootdg disk group. At least one disk in this
list must be both readable and a part of the rootdg disk
group, or the Volune Manager will not be able to start up
correctly.

vxconfigd operates in one of three nodes: enabl ed, disabl ed,
or booted. The enabled state is the normal operating state.
Most configuration operations are allowed in the enabled
state. Entering the enabled state inports all disk groups,
and begins the managenent of device nodes stored in the
/ dev/ vx/ dsk and /dev/vx/rdsk directories.

In the disabled state, vxconfigd does not retain configura-
tion information for the inported disk groups, and does not
mai ntain the volunme and plex device directories. Most
operations are disallowed in the disabled state. Certain
failures, nost conmmonly the loss of all disks or configura-
tion copies in the rootdg disk group, will cause vxconfigd
to enter the disabled state autonatically.

The booted state is entered as part of normal system
startup, prior to checking the root file system (see
fsck(1M). Entering the booted node inports the rootdg disk
group, and then waits for a request to enter the enabled
nmode. The vol unme device node directories are not maintained
in booted node, because it may not be possible to wite to
the root file system

The action perforned by wvxdctl depends upon the keyword
specified as the first operand.

KEYWORDS
vxdct| add disk
Add to the list of disks in the volboot file.
Disks are specified based on their disk access
name. This nane identifies the physical address
of the disk. For exanple, to add disk 0 at SCS
target 1 on SCSI controller 2, enter

vxdct!| add di sk c2t1d0s2

This adds the di sk c2t1d0s2. The controller s2 is
assuned. If you add a disk with another slice,



VXVM 3.0

type:

vxdct!| add di sk cOt 1d0s3
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vxdct |

vxdct |

vxdct |

If there is a disk access record in the rootdg
configuration for the nanmed di sk, then configura-
tion paraneters are taken fromthat record. Q h-
erwise, it may be necessary to specify sone attri-
butes to vxdctl add di sk.

di sabl e

Request that vxconfigd enter disabled node. Thi s
may be necessary to perform some nmaintenance
operations. This does not disable any configura-
tion state l|loaded into the kernel. It only
prevents further configuration changes to | oaded
di sk groups until vxconfigd is re-enabl ed.

enabl e

Request that vxconfigd enter enabled node, inport
all disk groups, and rebuild the volune and pl ex
devi ce node directories. This operation can be
used even if vxconfigd is already in enabl ed node.
The prinmary purpose for using this operation when
in enabled node is to rebuild the volune and plex
devi ce nodes. This operation will cause vxconfigd
to scan for any disks that were newl y added since
vxconfigd was last started. |In this manner, disks
can be dynamcally configured to the system and
then recogni zed by the Volunme Manager. If the
Mul ti pathing support is available, this option
will also cause vxconfigd to rebuild the DWW
internal database to reflect the new state of the
system after addition of the disk devices. The new
di sk devices detected by vxconfigd are added in
the DVMP database with their associated subpaths
and parent DMP devi ce.

hosti d

Change the host IDin the volboot file and on al
disks in disk groups currently inported on this
machine. It may be desirable to change the Vol une
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Manager host ID for your machine if you are al so
changi ng t he network node name of your nachine.

If some disks are inaccessible at the tine of a
hostid operation, it nmay be necessary to use the
vxdi sk clearinport operation to clear out the old
host 1D on those di sks when they beconme reaccessi -
ble. OQherwise, you nay not be able to re-add
those disks to their disk groups.

Not e: Be careful when using this conmand. |If the
system crashes before the hostid operation com
pl etes, some di sk groups may not reinport autonat-
ically.
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vxdct |

vxdct |

vxdct |

vxdct |

i ni

i ni

t

Reinitialize the volboot file with a new host |D

and with an enpty list of disks. |If a hostid
operand is specified, then this string is used;

otherwi se, a default host IDis used. The default
host IDis normally taken as the network node nane
for the host (see unanme(1M). On systens with a
har dwar e-defi ned system|ID, the default host 1ID
m ght be derived fromthis hardware |D.

tdnp

Create user |evel nodes for all the DWW devices
that have been detected by the kernel. This wll
remove all the existing DMP nodes in /dev/vx[r]dnp
directory, and create fresh nodes for the DVMP dev-
ices that have been detected.

license [init]

Wth an argunent of init, request that vxconfigd
re-read any persistently stored |icense inform-

tion. |If licenses have expired, then this nmay
cause sone features to become unavail abl e. [ f new
| i censes have been added, this wll make the

features defined in those |licenses avail abl e.

Wth no argunents, vxdctl license prints the |Iist
of features which are currently avail abl e based on
known |icensing information.

|ist
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Li st the contents of the volboot file. This |ist
includes the host ID, sone sequence nunbers, and
the list of disks and disk attributes stored in
t he vol boot file.

node

Print the current operating node of vxconfigd.
The output format is:

node: operating_node
where operating_node is either enabled, disabled,

boot ed, or not-running.

If the -c flag is specified and wvxconfigd is in
the enabl ed node, the clustered state of vxconfigd
is displayed. The output format is:

node: enabl ed: clustered state
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vxdct |

vxdct |

vxdct |

The clustered state is one of <cluster inactive,
cluster active - role not set, cluster active -
MASTER, cluster active - SLAVE. Available only if
the Vol ume Manager cluster feature is enabl ed.

rm di sk

Renove one or nore disks from the volboot file.
Disks are specified based on the nanme used in the
correspondi ng vxdctl add di sk operation

support

D splay information about what versions of various
VxVM objects or conmponents are supported by the
configuration daenon currently running. Versions
are printed as colon-separated nane/val ue pairs.
vold_vrsn indicates the version of vxconfigd that
is currently running; dg _mninmmand dg_naxi mum
i ndicate the | owest and hi ghest diskgroup versions
supported by vxconfigd; and the kernel: indicates
t he hi ghest kernel version supported by vxconfi gd.

st op



Request that vxconfigd exit. This nmay be neces-
sary to reset the Volume Manager, such as using
the -r reset option to vxconfigd. This does not
disable any configuration state |oaded into the

kernel. It only affects the ability to nmake confi -
guration changes until vxconfigd is restarted. |If
the -k option is used vxconfigd will be stopped by
sending it a SIGKILL signal. The command wl |

delay for up to one second to verify that vxcon-
figd has exited. After one second if vxconfigd has

not exited an error will be returned.
FI LES
/ et c/ vx/ vol boot/
SEE ALSO
fsck(1M, unane( 1M, vxboot set up(1M, vxconfigd(1M,
vxdg(1M, vxdisk(1M, vxintro(1M, vxlicense(1M, signal(5),
vxdmp( 7)
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NAME
vxdg - nanage Vol ume Manager di sk groups

SYNOPSI S

vxdg [ -g diskgroup ] [ -kp ] [ -0 verify | override]
adddi sk [ nedi anane=] accessnane. ..

vxdg [ -n newnanme ] [ -h newhostid ] deport diskgroup...

vxdg destr oy di skgroup. ..



vxdg flush [ diskgroup...]
vxdg [ -g diskgroup ] [ -ga ] free [ nmedianane...]
vxdg [ -Cfst ] [ -n newnane ] inport diskgroup
vxdg [ -T version] [ -s ] [ -o verify | override]
init groupnane [ nconfig=config-copies ]
[ nlog=log-copies ] [ mnor=base-m nor |
[ nmedi ananme =] accessnane..

vxdg [ -q ] list [ diskgroup...]

vxdg [ -g diskgroup ] [ -f ] remnor
[ diskgroup ] new base-m nor

vxdg [-g diskgroup ] [-k ] repldisk
unassoc- nedi aname=spar e- nedi anane. . .

vxdg [ -g diskgroup ] [ -k ] [ -o verify | override]
rndi sk nedi anane. .

vxdg [ -g diskgroup ] [ -g ] spare [ nedianane...]

vxdg [ -T version ] upgrade diskgroup

DESCRI PTI ON
The vxdg utility perfornms basic adm nistrative operations on
di sk groups. Operations include the «creation of disk

groups, the addition of disks to a disk group, and disk
group inports and deports. The behavior of the vxdg utility
depends upon the keyword specified as the first operand.

A di skgroup argument can be either a disk group nanme or a
disk group ID. A groupnane argunent is a disk group nane,
not a disk group ID. An accessnane argunent refers to a
system dependent disk access nane (also referred to as a
di sk device nane), as stored in the root configuration by

the wvxdisk wutility. |If the slice nunber extension in the
di sk access record nane is not included in the accesshane,
s2 is assuned by default. |If any other slice is required
VxVM 3.0 Last change: 15 Dec 1999 1
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then it should be included in the accessnane (as in
c2t1d0s2). A nedianane argunment is an admnistrative nane
used to define a disk within a disk group



KEYWORDS

vxdg adddi sk

Add the specified disk(s) to a disk group (rootdg
by default). The disk must not already be part of
a disk group. The accessnane conponent to a disk
specification argunent nanmes a di sk access record
(essentially a device address specification) used
to access the disk. |If a nedianane conponent is
specified, then it nanes the disk nedia record
used to define the disk within the disk group. If
no nedi ananme component is specified, then the disk
media record wll have the sane nane as the disk
access record.

Adding a disk to a disk group causes the disk
group's configuration to be copied onto the disk
(if the disk has regions for configuration
copi es). Also, the disk is stanped wth the
systemis host ID, as defined in the vol boot file.

If the -k flag is specified, then the disk nedia
name nust represent a disk nedia record that was
previously dissociated fromits disk access record
with -k rndi sk; otherwi se, a new di sk nedia record
wll be created to represent the disk. Wth the
-k option, plexes requiring recovery wll be
flagged as stale.

Specifying the -p flag with -k packs contiguous
subdi sks into one subdi sk and aligns them consecu-
tively on their respective disks. Use the -p
option when adding a root encapsul ated disk or it
may not boot correctly.

In a cluster environnment, adding a disk to a

cluster-shared disk group will fail if the disk is
not physically accessible fromall joined nodes in
the cluster. If the addition is successful, the

disk is stanped with the cluster |ID and narked
with the shared fl ag.

vxdg deport
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D sable access to the specified disk group. A
disk group cannot be deported if any volunes in
the disk group are currently open. When a disk
group is deported, the host ID stored on all disks
in the disk group will be cleared (unless a new
host ID 1is specified with -h), so the disk group
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will not be reinported automatically when the sys-
temis reboot ed.

A di sk group can be renanmed on deport by specify-
ing a new di sk group nane with -n newnane. A |ock
can be assigned to an alternate host by specifying
the host ID (see vxdctl(1M) of the alternate
host. This allows the disk group to be auto-
inported when the alternate host reboots. For
exanmple, the -n and -h options can be conmbined to
export a disk group to be used as the rootdg disk
group for a new nmachine.

In a cluster environment, when a cluster-shared
disk group is deported, the cluster ID and shared
flag stored on all disks in the disk group are
cl eared, so the disk group is not inported
autonmatically when the cluster is next started.

Trying to deport a shared disk group during a
cluster reconfiguration will fail

vxdg destroy

vxdg flush

vxdg free

Renmoves a diskgroup from the system Use this
option when a disk group and the information on
the disks is no |onger needed. This frees up
space for use by other disk groups. A disk group
cannot be destroyed if any volunmes in the disk
group are open. vxdg destroy can be used only on
i nported di sk groups.

Rewite all disk on-disk structures managed by the
Vol unmre Manager for the nanmed disk groups. This
rewites all disk headers, configuration copies,
and kernel log copies. Also, if any configuration
copi es were disabled (for exanple as a result of
I/O failures), this will rewite those configura-
tion copies and attenpt to enable them

List free space that can be wused for allocating
subdi sks. If a disk group is specified, |imt the
output to the indicated disk group, otherw se |ist
space from all disk groups. |If disks are speci-
fied, by disk nedia nane, then restrict the output
to the indicated disks. A region of free space is
identified by disk nedia nanme, a physical device
tag, an offset relative to the beginning of the
public region for the nmedia, and a | ength.

The physical device tag is a reference that indi-
cates which physical device the disk nediais



VxVM 3.0 Last change: 15 Dec 1999 3

Mai nt enance Comands vxdg( 1M
defined on. It appears as a truncated di sk access
nare. If a particular physical device is split
into several Vol unme Manager di sk objects, then the
device tag for each Volunme Manager di sk object
will be the same. Device tags can be conpared to
identify space that is on the same or on different
physi cal di sks.
If the -q option is specified, then no header is
printed describing output fields. If the -a
option is specified, then space on spare disks
(which is not really allocatable) is listed in
addition to regular free space; otherw se, space
on spare disks is not |isted.

vxdg i nport

I mport a disk group to mneke the specified disk
group available on the local machine. This wll
make any configuration information stored with the
disk group accessible, including any disk and
vol une configurations. The disk group to inport
is indicated by the diskgroup argument, which can
be either an adm nistrative disk group nane or a
di sk group uni que 1D

Typically, a disk group will not be inported if
sone disks in the disk group cannot be found by
the local host. The -f option can be wused to
force an inport if, for exanple, one of the disks
is currently unusabl e or inaccessible.

Not e: Be careful when using the -f flag because it
can inport the same disk group twice fromdis-
jointed sets of disks. This can make the disk
group inconsistent.

When a disk group is inported, all disks in the
disk group are stanped with the host's host ID.
Typically, a disk group cannot be inported if any
of its disks are stanmped with a non-natchi ng host
ID. This provides a sanity check in cases where
di sks can be accessed from nore than one host.

If it is certainthat a disk is not in wuse by
anot her host (such as because a di sk group was not



cleanly deported), then the -C option can be used
to clear the existing host ID on all disks in the
di sk group as part of the inport. A host |ID can
al so be cl eared using vxdi sk clearinport.

A new narme can be given to the disk group on

inport wusing -n newnane. If -nis used with the
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-t option, then the stored nane of the disk group

wi Il remain unchanged, but the disk group will be
known to the inporting host under the new nane;
ot herwi se, the nane change will be permanent.

Typically, an inported disk group wll be reim

ported automatically when the systemis reboot ed,
if at least sone of the disks in the disk group
remain accessible and wusable. This can be dis-
abl ed using the -t option, which causes the inport
to be persistent only wuntil the system is
r eboot ed.

As an exanple of the use of -n and -t, a rootdg
disk group from one host can be inported on a
second host, operations (such as meking repairs to
the root volune) can be perfornmed on the second
host and the di sk group can be given back to the
originating host, which can then be rebooted on
the repaired disk group. To do this, identify the
disk group ID for the rootdg disk group with
vxdisk -s list, and use that disk group to inport
that rootdg using -Cto clear inport |ocks, -t for
a tenporary nane, and -n to specify an alternate
name (to avoid collision wth the rootdg disk
group on the second host). After repair, deport
the disk group wusing -h (described below to
restore the inport lock fromthe first host.

In a cluster environnent, use the -s option to
inport a disk group as cluster-shareable. This is
only valid if the cluster is active on the host
where the inport takes place. Ensure that all the
disks in a shared di sk group are physically acces-
sible by all hosts. A host which cannot access
all the disks in a shared disk group cannot join
the cluster.



The disks in a shared disk group are stanped wth
the ID of the cluster to which the hosts bel ong
and are marked with the shared flag. Wien a host
joins a «cluster, it automatically inports disk
groups whose disks are stanped with the cluster
| D.

Trying to inport a shared disk group during a
cluster reconfiguration will fail

vxdg init Define a new di sk group conposed of the i ndicated
disks, identified by disk access nanmes. This

i nvol ves assigning an internal unique ID to the

group, storing a pointer to that group in the root
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configuration, storing a reference to the group on
all of the naned disks that have a di sk header,
and storing a disk group record in the disk
group's configuration database. At |east one of
the di sks specified nust have space allocated for
a configuration copy.

The init cannot conplete if a disk is being used
by a disk group, deported or otherwise. |If vxdg
finds an unneeded di sk group on the disk, it can
be cleaned wth the vxdisk -f init command. vxdg
init can then be run again.

If a nedianane is specified for use with a partic-
ular disk, then that nedi anane will nanme the disk
medi a record used to reference the disk within the
di sk group (for operations such as rndi sk and sub-
disk creations). If no nedianane is specified,
then the disk nedia nane defaults to accessnane.
See vxdisk(1M for a discussion of definition and
initialization of disk access records.

The init operation can be wused to initialize a
root disk group configuration, which is identified
by the special nanme rootdg. |If any database |oca-
tions are listed in the volboot file, then as a
special case for initializing rootdg, no disk
specifications are allowed. Disks should be ini-
tialized and added to the disk group as the first
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operations after <creating rootdg. Sorre or all
di sks added to the rootdg disk group should also
be added to the volboot bootstrap file (see
vxdct| (1M).

The nconfig and nl og operands can be used to con-
figure the nunber of configuration database copies
and kernel log copies that are mintained for a
di sk group. The config-copies and |o0g-copies
val ues are either a decimal nunber (including 0 or
-1) or set to all or default. A value of all or
-1 signifies that all configuration or |og copies
on all disks in the disk group will be nmintained.
A value of default or O (this is also the default
value) signifies that the Volunme WMnager wll
manage copies that are distributed in a reasonable
pattern throughout the disks and controllers on
the system Any other nunber signifies that a
particular nunber of copies should be naintained
(or all copies, if that nunber is larger than the
nunmber of avail able configuration or |og copies on
all disks).

Last change: 15 Dec 1999 6
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VWhen a specific nunber (or default) is requested,
configuration copies are scattered approxinately
evenly through the disk controllers on the system
If SCSI disks with multiple disks per target are
found, then each such target is treated simlarly
to a controller (that is, configuration copies are
evenly distributed between such targets). Wth
the default policy, one configuration or |og copy
is mai ntai ned for each controller, and one confi -
guration or |log copy is also nmaintained for each
SCSI target that has nultiple disks; if this does
not result in allocating at |east 4 copies, then
addi tional copies are spread through the controll -
ers and targets.

Refer to vxdisk(1M for nore information on confi-
guration and 1log copies, and for information on
how to create them

Note: If a policy other than all is wused, then
sone disks will not have up-to-date, online confi-



VXVM 3. 0

guration and |l og copies. As aresult, it is pos-

sible that sonme nunber of disk failures will |eave
a di sk group unusable, even if some disks in the
disk group remain usable. The default policy

allocates a sufficient nunber of copies, in a suf-
ficient spread of |ocations, that such a scenario
is very unlikely to occur.

Si nce di sk groups can be noved between systens, it
is desirable that device nunbers used for vol unes
be allocated in separate ranges for each disk
group. That way, an admnistrator can choose
ranges such that all disk groups in a group of
machi nes can be noved around w t hout causing dev-
ice nunber <collisions. Collisions nmay occur
because the Volune Manager stores device nunbers
in disk group configurations, so that the sane
nunmbers can be used after a reboot (which is
necessary for use with NFS, which requires per-
sistency of device numbers). |If two systens use
the sane device numbers for a set of volunes, and
if a disk group fromone machine is noved to the
other, then the Volunme Manager nay be forced to
tenporarily remap sone devices.

A base vol une device m nor numnber can be set for a
disk group with the m nor operand. Volune device
nunmbers for a disk group will be chosen to have
m nor nunbers starting at this base m nor number.
M nor nunbers can range up to 131071, so if it is
presumed that no nore than 1000 vol unes woul d ever
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be created in any one disk group, 131 different
ranges of mnor nunbers are available for dif-
ferent disk groups. A reasonably sized range
should be left at the end for tenporary device
nunmber remappings (in the event that two device
nunmbers still conflict).

If no mnor operand is specified on the init com
mand |ine, then the Vol unme Manager chooses a ran-
dom nunber of at |least 1000 that is a multiple of
1000, and vyields a wusable range of 1000 device
nunbers. This default nunber is chosen such that
it does not overlap within a range of 1000 of any
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currently inported di sk groups, and does not over-
lap any currently allocated vol ume devi ce nunbers.

Not e: The default policy is likely to ensure that

a snmall nunber of disk groups can be nerged suc-
cessfully between a set of machines. However, in
cases where disk groups will be nerged automati -

cally using fail-over nechanisnms, the admnistra-
tor should select ranges that are known to avoid
overl ap.

In a cluster environnent, the -s option defines a
new disk group which is cluster-shareable while
the cluster is active. It is the responsibility
of the wuser to ensure that disks specified as
menbers of a cluster-shareabl e disk group are phy-
sically accessible fromthe hosts that nake up the
cluster.

The disks in a shared disk group are stanped wth
the ID of the cluster to which the hosts bel ong
and are marked with the shared flag. Wien a host
joins a «cluster, it automatically inports disk
groups whose disks are stanped wth the cluster
| D.

Trying to create a shared disk group during a
cluster reconfiguration will fail

Not e: Vol unes in shared di sk groups nmust have the
sanme mnor number on all nodes in the cluster. If
there is a conflict when a node attenpts to join
the cluster, the joinwll fail. |In that case,
the adm ni strator should use the rem nor operation
on the joined node(s) to resolve the conflict. In
a cluster where nore than one node is joined, the
adm ni strator should use a base m nor nunber which
does not conflict on any node.
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If a version is specified with the -T option, the
di skgroup is initialized with that diskgroup ver-
sion. This Iimts the operations that can be per-
formed and features that can be used to those sup-
ported by the specified diskgroup version. This
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makes the diskgroup conpatible with rel eases of
VXVM t hat support that version. If no version is
specified, the diskgroup is initialized with the
hi ghest versions supported by the rel ease of VxVM
currently running on the system See the vxdg
upgrade operation for nore information

List the contents of disk groups. |If no diskgroup
argunents are specified, then all disk groups are
listed in an abbreviated one-line format. | f
di skgroup argunents are specified, then a | onger
format is used to indicate the status of the disk
group, and of the specified disk group configura-
tion.

If the -q option is specified, then no header 1is
printed describing output fields. This option has
no effect with the long formats generated wth
di skgroup argunents.

In a cluster environnent, if the -s option is
specified, all cluster-shared disk groups are
listed in a one-line format. |If diskgroup argu-

ments are specified, -s has no effect.

vxdg rem nor

VXVM 3. 0

Change the base minor nunber for a disk group, and
renunber all devices in the disk group to a range
starting at that nunber. If the device for a
volume is open, then the old device nunber wll
remain in effect until the systemis rebooted or
until the disk group is deported and re-inport ed.
Also, if you close an open volunme, then the user
can execute vxdg remnor again to cause the
renunbering to take effect wthout rebooting or
rei mporting.

A new devi ce nunber may al so overlap with a tem
porary renunbering for a volunme device, which wll
also require a reboot or reinport for the new dev-
ice numnberi ng to take effect. A tenporary
renunbering can happen in the following situa-
tions: when two volunes (for exanple, volunes in
two different disk groups) share the sane per-
manent | y assi gned devi ce nunber, in which case one
of the volunes is renunbered tenporarily to use an
alternate device nunber; or when the persistent
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devi ce nunber for a volune was changed, but the
active device nunmber could not be changed to
match. The active nunber nay be [|eft unchanged
after a persistent device nunber change either
because the vol une device was open, or because the
new nunmber was in use as the active device nunber
f or anot her vol une.

vxdg will fail if you try to use a range of
nunmbers that s currently in use as a persistent
(not a tenporary) device nunber. You can force

use of the nunmber range with use of the -f option
Wth -f, some device renunberings may not take
effect until a reboot or a re-inmport (just as with
open volunes). Also, if you force volunes in two
disk groups to wuse the same device nunber, then
one of the volunmes will be tenporarily renunbered
on the next reboot. Wich volune device will be
renunbered should be considered random except
that device nunberings in the rootdg disk group
t ake precedence over all others.

The -f option should be used only when swapping
the device nunber ranges used by two or nore disk
groups. To swap the number ranges for two disk
groups, you would use -f when renunbering the
first disk group to use the range of the second
di sk group. Renunbering the second disk group to
the first range will not require use of -f.

vxdg repl di sk

Di ssociate the DA record fromthe DM record naned
by spare-nedianane and reassociate it with the
unassociated DM record named by unassoc-
medi anarne. Bot h unassoc-nedi anane and spare-
medi ananme must be nenbers of the disk group naned
by the diskgroup argunent (rootdg by default).
However, if the -k flag is specified, then the
di sk nedia records for the spare-nedianamre will be
kept, although in a renoved state.

vxdg rndi sk
Renmove the specified disk(s) from a disk group
(rootdg by default). The last disk cannot be
removed fromits disk group. It is not possible

to renove the |last disk containing a valid disk
group configuration or log copy from its disk

group.

Typically, the rndi sk operation will fail if sub-
di sk records point to the named disk nedia
records. However, if the -k flag is specified,
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vxdg spare

then the disk nedia records will be kept, although
in a renoved state, and the subdisk records wll
still point to them The subdi sks, and any pl exes
that refer to them wll be wunusable until the
disk is re-added wusing the -k option to the
adddi sk operation. Any volunes that becone unus-
abl e, because all plexes become unusable, will be
di sabl ed.

Li st spare space that can be used for relocating
subdi sks during recovery. |If a disk group is
specified, limt the output to the indicated disk
group, otherwise |ist spare space fromall disk
groups. |If disks are specified, by disk nedia
name, then restrict the output to the indicated
disks. A region of spare space is identified by
di sk nedia nane, a physical device tag, an offset
relative to the beginning of the public region for
the nmedia, and a | ength.

The physical device tag is a reference that indi-
cates which physical device the disk nediais
defined on. It appears as a truncated di sk access
nane.

If the -q option is specified, then no header is
printed describing output fields.

vxdg upgrade

Upgrades the disk group to the lastest VxVM ver-
sion. By default, the diskgroup version is updated
to the running version of WVM The -T option
upgrades the diskgroup to a specified version

The follow ng section |ists each diskgroup ver-
sion, the features it supports, and the VxVM
rel ease that introduced it.

10 Supports only the nost basic volune manage-
ment features of mirroring and sinple strip-
ing. This format was introduced in VxVM
Rel ease 1.2. Starting with VxVM Rel ease 3.0,
di skgroups of version 10 can be inported, but
no operations can be performed on the objects
it contains (for exanple, starting volumes or
adding mrrors). The only operation supported
is to upgrade the diskgroup to a Ilater



rel ease.

20 I ntroduced support for RAID-5 Volunes, new
style stripes, recovery checkpointing, disk-
group configuration/klog copy |limting, and
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Dirty Region Logging. This version was intro-
duced in VxVM Rel ease 2.0 and is supported by
al |l subsequent rel eases of VxVM

30 Enabl ed support for the Oacle Resilvering
Interface. This version was introduced in
VXVM Rel ease 2.2 and is supported by all sub-
sequent rel eases of VxVM

40 Support for Hot Relocation. Introduced in
VXxVM Rel ease 2.3 and is supported by all sub-
sequent rel eases of VxVM

60 Support for Online Relayout, safe RAID-5 sub-
di sk nmoves, Striped Mrrors, and RAID5
Snapshots. Introduced in Rel ease 3.0.

You can determ ne a disk group version using

the wvxprint -l command, and the vxdisk |ist
operation prints a long listing of a disk-
group.

Har dwar e- speci fic Options

Somre environments provide guidelines to optimze the Vol une
Manager's interaction wth intelligent storage systenms. If
these guidelines are present, the Vol ume Manager follows the
guidelines when <creating disk groups and adding disks to
di sk groups. By default, vxdg only allows disk groups to
contain disks that conformw th these guidelines. The fol-
| owi ng options change the behavi or of vxdg:

-0 override
Performs the disk group task and ignores any
st orage-specific guidelines. Overriding the guide-
lines is not recomended as it can result in
i nconpatible objects, or objects that cannot be
adm ni stered by sonme utilities.

-o verify Verifies that the specified disk group task can be



performed wthout violating any storage-specific

gui del i nes, but does not performthe task. If any
guidelines are violated, vxdg exits with an error
nmessage.
SEE ALSO
vxconfigd(1M, vxdct!l (1M, vxdi sk( 1M, vxi ntro(1M,

vxpl ex(1M, vxprint(1M, vxvol (1M
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Comrands vxdi sk(1M

- define and manage Vol une Manager di sks

[-g diskgroup] addregion region_ type disk offset

[-g diskgroup] check disk ...

clearinport accessnane ...

[-f ] define accessnane [attribute ...]
[-f ] init accessnanme [attribute ...]
[-g diskgroup] [-o0 alldgs] [-qgs] list [disk ...]

of fline accessnane ..
-a online

onli ne accessnane ...
rmaccessnane ...

[-g diskgroup] rnregion region_type disk offset

[l engt h]



vxdi sk [-g diskgroup] set disk [attribute ...]

DESCRI PTI ON
The vxdisk utility perforns basic adm nistrative operations
on di sks. Qperations include initializing and repl acing

di sks, as well as taking care of some book-keepi ng necessary
for the disk nodel presented by the Vol une Manager

accessnane refers to the disk access nanme, while disk
represents the disk nmedia nane. vxdi sk accesses di sks based
on di sk access nanes, which are systemspecific names that
relate to disk addresses. Disk access nanes are in the form
c#t #d#s#, which define a controller nunmber(c#), a SCSI tar-
get ID (t#), a SCSI logical unit nunber (d#), and a parti-
tion nunber (s#). If the partition nunber is not specified,
s2 is assunmed (this represents the whole disk). If any other
partition is required, it should be specified (as in
c0t 1d0s4). Special devices, such as internal RAM di sks, may
use different fornms for disk access nanes Di sk access nanes
relate directly to device node nanes in the /dev/dsk and
/ dev/rdsk directori es.

Operations that take an accessnane argunent (see t he
SYNOPSI S section) accept only di sk access names, as defined
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in the previous paragraph. Qperations that take a disk

argunent can take di sk access nanes or di sk nedia nanes (for
exampl e, disk0l). For such operations, a disk group can be
specified with -g to disanbiguate disk nmedia nanmes that are
used in nore than one disk group

Physi cal disks in the Volune Manager are presuned to be nov-
able, and are usually identified by a unique disk ID stored
on the physical disk, rather than by a disk device node.
This allows disks to be noved to different SCSI target |Ds
or to different controllers without affecting correct opera-
tion.

The Vol ume Manager rmaintains known disk device address
information in a set of disk access records, which are
stored in the rootdg disk group configuration. These
records are naned based on the di sk access nane. These disk
access records are normally used solely to identify which
physi cal disks exist, based on disk IDs stored on the disks
thensel ves. Operations for wvxdisk other than init and



define require specification of defined disk access records.

Physi cal disks contain public regions, which are wused for
al l ocating subdi sks. They can al so contain private regions,
whi ch are used for storing private Volune Manager i nforma-
tion. Private regions are structured regions, and are main-
tained entirely by the Volune Manager. Private regions con-
tain the follow ng structures:

Di sk Header

Each private region contains exactly two copies of
a disk header, which defines the unique disk ID
di sk geonetry information, and di sk group associ a-
tion information. Two copies are created so that
one copy can be lost (due to I/O failures) wthout
causing use of the disk to be lost. The primary
copy of the disk header is stored in block zero of
the private region. The alternate copy is stored
within the first 256 sectors. |f the primary copy
i s unreadabl e or unusable, the Vol ume Manager wil |
search the first 256 sectors of the private region
for the alternate copy.

Tabl e of Contents
A linked Iist of blocks, pointed to by the disk
header, that define additional structures in the
private and public regions. The table of contents
bl ocks define disk group configuration copy |oca-
tions, log copy locations, and reserved regions
carved fromthe public region. Each link block in
the table of contents is replicated at the begin-

ning and end of +the private region. If the
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primary copy of any one link block is wunreadable
or unusable, the alternate copy of that link is
used.

Configuration Copies
A disk normally contains one di sk group confi gura-
tion copy, according to the number specified when
the disk was initialized wusing the wvxdisk init
operation (explained later). When a disk is added
to a disk group, the disk group's persistent con-
figuration records are witten to each copy. For
di sks that are not associated with a disk group,



the space allocated for configuration copies is
unused. Each disk group requires at |east one
usabl e configuration copy. Preferably there
shoul d be at | east four copies, allocated between
at least two disks. This allows one disk to be

lost totally, while still preserving sufficient
r edundancy for recovering from sinple read
failures.

D sk Group Log Copies

A disk normally contains one disk group |log copy.
The nunber of | og copies is set to the same as the
nunmber of configuration copies for the disk (as
explained in the Configuration copies section
above). These logs are witten by the kernel when
certain types of actions are perforned: transac-
tion conmts, plex detaches resulting from I/0O
failures, total dirty region log (DRL) failures,
the first wite to a volune, and volune close.
After a crash or a clean reboot, this |log inforna-
tion is used to recover the state of a disk group
just prior to the crash or reboot. Each disk
group requires at |east one usable disk group |og
copy. As with configuration copies, it is prefer-
able to have at least four log copies, allocated
between at | east two di sks.

For a single disk, the disk header and the table of contents
blocks are critical data structures. At |east one copy of
the di sk header, and at | east one copy of each table of con-
tents block, nust be readable and usable, or else the disk
itself is unusable and will have to be reinitialized.

Wt hin disk groups, disk group configuration and | og copies
are critical data structures. At |least one conplete confi-
guration copy and | og copy nust be readable and usable, or
the disk group is unusable and will have to be reinitialized
from scratch.
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Al'l disk group association information is stored in the disk
header within private regions. This information consists of
a di sk group nane, disk group unique ID and a host ID.
Wen the system boots, the Vol une Manager scans for disks



that are stanped wth the systenis host | D. Each
represented disk group is inported autonatically. D sks
with a non-matching host ID are not inported autonatically,
and cannot be wused wuntil the host IDis cleared with the
clearinport operation.

The behavior of the vxdisk utility depends upon the keyword
specified as the first operand.

KEYWORDS
vxdi sk addr egi on
Add a new entry to the table of <contents in a
disk's private region. The new entry defines a
region of disk that is relative to the public
region, and that is reserved for a particular use.
The offset and |length operations indicate the
| ocation and extent of the region. Currently, the
only region type that can be defined is:

reserve Mask out a region of disk that should be
reserved for non Volune Manager pur-
poses. This could be used, for exanple,
to mask out a boot file systemthat can-
not be used for subdisk allocation, or
to mask out a region containing bl ocks
that are used for bad-bl ock or bad-track
repl acement.

Adding a region will fail if a subdisk or region
is already allocated over the requested region.

The addregion functionality is currently uninple-
mented for any of the existing disk types.

vxdi sk check

Val idate the usability of the given disks. A disk
is considered usable if the Volune Manager can
wite and read back at |east one of the disk
headers that are stored on the disk. |If a disk in
a disk group is found not to be usable, then it is
detached from its disk group and all subdisks
stored on the disk beconme invalid until the physi-
cal disk is replaced or the disk nedia record is
reassigned to a different physical disk

vxdi sk cl eari nport

Cl ear the host-specific inmport information stored
on the indicated disks, and in the configurations
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stored on those disks. This conmand may be neces-
sary in cases where inport information stored for
a disk group beconmes wunusable, due to host
failures, or due to a disk group being noved from
one machi ne to anot her

Thi s operation cannot be applied to disks that are
in inported disk groups.

vxdi sk defi ne

vxdi sk i ni

Define a di sk access record, but do not initialize
it. In order for the Volunme Manager to scan a
di sk, a di sk access record nust be defined for it.
Thus, if you want to see what is on a new disk or
you want to nove a disk with a valid disk group
from one systemto another, you will need to use
vxdi sk define to nake it accessible first. You
can use vxdisk list to see what is on the disk, or
vxdg inmport to inmport a disk group that is on the
di sk.

Attributes can be specified to define the access
characteristics of the disk device. Sone attri-
butes that can be set are:

type=di sk_type

The di sk device access type. See the
init operation definition for nore
detail s.

The various disk types support addi-
tional attributes for the define opera-
tion. See the definition for each disk
type, in the Disk Types section.

of fline If specified, the disk wll be created
in the offline state.

Normal ly, a define operation wll fail if the
specified disk device is invalid, such as because
no such disk currently exists. The -f option can
be used to force definition of an unusabl e disk

This can be useful if, for exanple, the disk dev-
ice could be used after a reboot. For exanple, if
you intend to add a new controller and intend to
nmove sone existing disks to the new controller,
you may need to define the new disk device
addresses, even though they wll not be usable
until you shutdown and reconfigure your disks.

t
Initialize regions of a disk used by the Volune
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Manager . This involves installing a disk header

and witing an enpty configuration on the disk.
The accessnanme operand identifies the disk. Nor-
mal ly, this command will fail if the disk already
contains an apparently valid disk header. The -f
option can be used to override this and to force
initialization of the disk. A disk that is a
menber of an inported disk group cannot be ini-
tialized.

The vxdisk init operation creates a disk access
record for a disk (if one does not al ready exist),
and sets its state to online. Disks can be ini-
tialized when the root configuration is disabled,
in which case the di sk header will be initialized,
but the disk wll not be added to the pernmanent
list of known disks until the root configuration
i s enabl ed.

Any attribute operands override default values
assigned for various disk attributes. Sone attri-
butes that can be set are:

type=di sk_type

The di sk device access type, which is a
system specific nanme identifying a class
of strategies for accessing disks and
for managi ng private and public regions.
For example, disk types could indicate
network disks or a volatile RAM disk
that may not require the storage of any
private data. Disk types can also indi-
cate a hard disk wi thout separate parti-
tions. If the disk access nane is of
the form c#t #d#s2 or c#t#d#, the disk
type defaults to sliced; otherw se, the
di sk type defaults to sinple.

The various disk types support addi-
tional attributes for the init opera-
tion. See the definition for each disk
in the Disk Types section.

of fline The device will be left in the offline
state, initially. This is used only if
this operation is defining a new disk



access record.

vxdi sk |i st

List path type and states along with the detailed
information on the specified disks. The state w |

be listed as enabled or disabled. If no disk
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argunents are specified, then print an one-line
summary for all disk access records known to the
system If disk argunments are specified, then
print a full description of the contents of the
di sk header and of the table of contents for each
narmed disk. If no disk argunents are specified,
but a disk group is specified with -g, then |ist
only those disks added to the specified disk

group.

If the -s option is specified, then list inportant
information from the disk header. Wth -s, the
output format is the sane whet her or not
accessnane argunents are specified. The inform-
tion printed with -s includes the disk ID, the
host ID (if the disk is or was inported), and the
di sk group ID and disk group nane (if the disk is
a nenber of a disk group).

If the -q option is specified, then no header is
printed describing output fields. This option has
no effect with the long formats generated with -s
or with accessnane argunents.

Wen -0 alldgs is specified without -s and -g, a
one line sumary shows all disk to disk group
associ ati ons. The disk group col umm shows
i nported disk groups as normal and shows all other
di sk groups in parentheses.

vxdi sk of fline

Decl are the di sk devices named by the accessnane
argunents to be in the offline state. This dis-
abl es checking of the disk in searching for par-
ticular disk 1IDs, or for the set of disks in a
particular disk group. This operation cannot be
applied to disks that are nmenbers of an inported
di sk group.



vxdi sk onl

VXVM 3. 0

A disk should be offlined if the disk is not
currently accessible, and if accessing the disk
has a negative inpact on the system For exanpl e,
disk drivers on a few operating systens can cause
system panics or hangs if an attenpt is made to
access disks that are not accessible. 1In other
operating systens, attenpts to access inaccessible
drives may take several seconds or minutes before
returning a failure.

i ne
Clear the offline state for a disk device. Thi s
re-enabl es checki ng of the disk when searching for
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vxdi sk rm

disk IDs, or for nenbers of a disk group. Thi s
can be wused for disks that are already in the
online state, provided that they are not in
inported disk groups. Al internal information
for an already online state disk is regenerated
fromthe disk's private region.

If -ais specified, re-online all online disks
that are not currently in an inported di sk group
This can be used to force the Volune Manager to
re-scan all disk headers, or to adapt to changes
in the way a disk is partitioned.

Renmove the specified disk access records, by disk
access nane.

vxdi sk rnregion

vxdi sk set

Free a region of space that is allocated in the
private or public region for a particular use.
Space that is freed fromthe public region becones
usable for subdisk creation. The arguments to
rnregi on nust match the argunents used when addi ng
the region wth vxdisk addregi on except for the
optional |ength argunment which can be excluded for
the renove

The rnregion functionality is currently uninple-
mented for any of the existing disk types.



Di sk

nopri

VXVM

Change sone set of attributes for a disk. The
attributes are either sinple names (used to turn
on an on/off attribute), or can be of +the form
attrnane=value, to indicate a value for a particu-
lar attri bute.

Types

Three disk types are provided with the base VERI TAS Vol une
Manager. Additional types may be added for use with partic-
ul ar operating systens. The default is a sliced type for
disk access nanes ending in s2. If the slice conponent is
not specified, then the type defaults to sliced. If any
other slice nunber is supplied, then the default type
becones sinpl e.

v Di sks

The sinplest disk type is nopriv, which defines a disk that
has no private region, and that consists only of space for
all ocating subdisks. Configuration and | og copies cannot be
stored on such disks, and such di sks do not support reserved
regions defined with vxdi sk addregi on. Because nopriv di sks
are not self identifying, the Volunme Manager cannot track
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the novenent of such disks on a SCSI chain or between con-
troll ers.

nopriv devices are nost useful for defining special devices
(such as volatile RAMdi sks) that you wish to use with the
Vol une Manager, but that can't store private regions. A RAM
di sk cannot store a neaningful private regi on, because data
witten to a RAM di sk may not survive a reboot.

Initializing a nopriv device with vxdisk init creates a disk
access record in the rootdg configuration, but does not
wite to the disk. The disk ID for nopriv devices is stored
in the disk access record in the rootdg configuration

Attributes that can be used with the vxdisk init and define
operations for the nopriv device type are:

publ en=l ength or | en=length
The usable length of the device. This is required
if there is no systemdefined procedure for deter-
mning the disk length; otherwise, a suitable
default will be computed.



pubof f set =of f set or offset=of fset
The offset within the device for the start of the
usabl e region. This defaults to 1. This can be
used if it is necessary to skip over sonme region
reserved by the operating system |If an offset is
specified, then the default disk | ength i's
adj usted accordingly.

volatile |If this attribute is specified, the disk is con-
sidered to have volatile contents (that is, the
di sk contents are not expected to remain con-
sistent across a system reboot). Subdisks and
pl exes defined on disks with the volatile attri-
bute will inherit that attribute. The vxvol start
operation interprets volatile plexes as requiring
a conplete revive fromother plexes in the sane
vol une.

The vxdi sk define operation, with the nopriv device type,
takes the sane attributes as the init operation. In addi-
tion, define takes the following attri bute:

di ski d=newdi ski d
This attribute wll set the disk ID to the
newdi skid value in the disk access record for the
nopriv disk.

Sliced and Si npl e D sks
Two disk types are provided that support disk private
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regi ons: sinple and sliced. The sinple type presunes that

the public and private regions are stored on the sane disk
partition, wth the public region following the private
region. The sliced type presunes that the public and
private regions are stored on different disk partitions.

For the sliced type, if the disk access nane ends in s2
then the the public and private regions default to disk par-
titions with the tags 14 and 15, respectively. |If the disk
access name ends in s followed by some octal digit other
than O or 1, the public region defaults to the nanmed parti-
tion, and the private region defaults to the imrediately
followi ng partition. For exanple, with an access nane of
c0t 1d0s4, the public region defaults to partition 4 (octa



4) and the private region defaults to partition 5. For an
accessnanme of cOt1dOsl, the public region defaults to parti-
tion 1 and the private region defaults to partition 1.

Attributes that can be defined with vxdi sk define for sinple
or sliced types are:

pubsl i ce=nunber or slice=nunber
Define the partition nunber to use for the public
partition. This can be used only with the sliced

t ype.

privslice=nunber
Define the partition nunber to use for the private
partition. This can be used only with the sliced

t ype.

privoffset =of f set
Specify the offset fromthe beginning of the par-
tition containing the private region to the begin-
ning of the private region. This defaults to zero
for both sinple and sliced types.

Note: It is strongly advised that this option
never be used unless absolutely necessary. Most
information for disks can be determned from the
di sk header stored at the beginning of the private
region. The private region offset cannot be
determ ned fromthe disk. As a result, specifying
a private region offset adds an undesirabl e depen-
dence between a disk access record and a specific
physi cal di sk.

In addition to the above attributes, vxdisk init takes the
followi ng attributes:

confi gl en=l engt h
The size to reserve for each copy of t he
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configuration stored on the disk. The default

size will be based on the size of the private area
and the nunber of configuration copies requested,
and will | eave sone space free for uses other than

the configuration copies.



| ogl en=l engt h

The size to reserve in the private region for each
|l og region. This size |limts the nunber of
kernel-initiated detach operations that can be
| ogged against the disk group. The default is
about 15% of the size of the configuration copies.
It is advised that the |og sizes be kept as 15% of
the configuration copy size.

nconfi g=count

The number of configuration copies to store on the
disk. This defaults to 1. This can be set to 0 to
indicate that no configurations will be stored on
the disk. The Volunme Manager will automatically
enabl e and disable the config copy. It will main-
tain a | evel of redundancy in configuration copies
that will allow the configuration to be recovered
from the loss of multiple disks. See the vxdg
nconfig paranmeter for nore information

nl ogs=count

The nunber of | og regions to allocate on the disk.
Logs regions are wused for storing any plex
det aches that happen within the disk group. Thi s
nunmber defaults to 1. The Volume Manager wl |
autonatically enable and disable the config copy.
It will nmintain a level of redundancy in confi-
guration copies that will allow the <configuration
to be recovered fromthe |oss of nmultiple disks.
Refer to the wvxdg(1M nlog paranmeter for nore
i nformati on.

publ en=l ength or |en=length

Specify the length of the public region. If not
specified, the length of the public region is com
puted from available systemspecific disk size

i nformation. If no such information is avail abl e,
a public region length nmust be specified in this
command. The default public region length is

adj usted to account for the private region, or for
any specified public or private region offsets.

pubof f set =of f set or offset=offset

VXVM 3.0

Specify the offset fromthe beginning of the par-
tition containing the public region to the begin-
ning of the public region. For the sliced type,
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Aut o-

this defaults to one. For the sinple type, this
defaults to the first block past the end of the
private region.

privl en=l ength

Specify the length of the private region. |If this
is not specified, then a default is chosen. For
the sliced type, the default 1is conputed from
available partition table information. For the
sinple type, the default size is 1024 bl ocks.
Wth the sliced type, if no partition infornation
is available, a private region length nust be
specified in this comand.

Configured Di sks
On sone systens, the Vol unme Manager can ask the operating
system for a list of known di sk device addresses. On such

systens, sone device addresses will be auto-configured into
the rootdg disk group when wvxconfigd is started. Auto-
configured disks will always be of type sliced, with default

attri butes.

Aut o- confi gured devices can be renoved, if necessary, using
vxdisk rm \When renoved, explicitly defined devices can be
defined to override any auto-configured devi ces. When the
system reboots, no auto-configured disk devices will be
added to the rootdg disk group that would share a disk wth
an explicitly configured disk device.

Aut o- confi gured devi ces can be di sabl ed and reenabl ed using
the offline and online operations. However, the offline
state is not stored persistently. If you need to per-
sistently offline a device at a particul ar address, you wl|
need to convert the address to wuse an explicit device
record. To do this, renove the auto-configured device, and
use vxdi sk define to create an explicitly configured devi ce.

SEE ALSO

VXVM

vxconfigd(1M, vxdg(1M, vxintro(1M, vxvol (1M
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NANVE

vxdi skadd - add one or nmore disks for use with the Volune
Manager

SYNOPSI S

vxdi skadd di sk_address_pattern_li st

DESCRI PTI ON

The vxdi skadd utility configures disks for use by the Vol une
Manager . Disks nust already have been formatted (see
format (1M) and have a valid VTOC (see prtvtoc(1M).
vxdi skadd pronpts the wuser for a disk group nane and di sk
name for the disks. If no disk group nane specified, the
disks wll be left as wunassigned replacenent disks for
future use. A new disk group may be created that will becone
the disks' disk group. If a disk group is specified for the
di sks, the user is pronpted for whether the disks should be

designated as spares for the disk group. |If a disk is found
to already contain non-Vol une Manager partitioning, the user
will be asked whether the disk should be encapsul ated.

Encapsulation will turn each partition of the disk into a
volunme. A disk should be encapsulated if it contains file
systens or data that should not be overwitten. If encapsu-
lation is not desired for a disk, the disk can be initial-
ized as a new disk for use by the Vol une Manager. For new
disks, all space on the disk becones free space in the
di sk's disk group. vxdiskadd interactively allows encapsul a-
tion or initialization to be done for all the disks speci-
fied or allows the user to ask to make the decision for each
di sk individually.

One or nor e di sks may be speci fied W th a
di sk_address_pattern_list. The basic formof a disk address
isc Ct TdD Any leading portion of this address may be
specified to indicate that all disks that match that |eading
portion should be used. For exanple c¢c2t0 nmay be wused to
specify all disks on controller 2, target 0. Mre than one
di sk address or address pattern may be specified on the com
mand line. The word all may be used to specify all disks on
the system Disk address nanmes relate directly to device
node nanes in the /dev/dsk and /dev/rdsk directories. Here
are nore exanpl es:

all: all disks
c3 c4t2: all disks on controller 3 and controller 4,



target 2
c3t 4d2: a single disk

The files /etc/vx/cntrls.exclude and [etc/vx/disks.exclude
may be used to exclude disks or controllers fromuse by
vxdi skadd. Each line of cntrls.exclude specifies t he
address of a controller to exclude, for exanple, c2. Each
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l'ine of disks.exclude specifies a disk to exclude, for exam
pl e, cOt 3dO.

Al'l courses of action that do not involve clear failure con-
ditions require pronpts fromthe user, with defaults sup-
plied as appropri ate. Help is nmde available at every
pronpt. Entering ? in response to a pronpt displays a
context-sensitive hel p nmessage.

OPERATI ONS
Reconnecting a drive that was tenporarily inaccessible

This situation is detected automatically, by noting
that the specified drive has a disk ID that matches a
di sk nmedia record with no currently associ ated physi cal
di sk. After reconnection, any stale plexes referring
the disk will be reattached, and any stopped vol unes
referring the disk wll be restarted. This reattach
action will be performed by calling the vxrecover
script.

Encapsul ati on of disks that have existing contents
This is the default action for disks that do not have a
valid, existing Volune Manager private region, but that
do have a VTOC. Encapsulation is performed by calling
vxencap.

Initialization of a disk with reserved regions and partitions

Initialization of the disk is performed by calling
vxdi skset up.

Adding a disk to an existing disk group
Thi s operation can be perfornmed independently of the
initialization of the disk drive, and will add the disk
to the group so that its storage will be added to the
free space pool in that disk group. The vxassist util-
ity may subsequently allocate fromthat free space.



Creation of new disk groups in which to inport a new di sk
If disks are added that are required to be put into a
disk group that does not exist, then the option of

creating the disk group will be offered.
FI LES

[etc/vx/cntrls. exclude Speci fies the address of con-
trollers to excl ude from
vxdi skadd operati ons.

[ et ¢/ vx/ di sks. excl ude Speci fies the address of disks
to excl ude from vxdi skadd
oper ati ons.
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SEE ALSO

format (1M, prtvtoc(1lM, vxassi st (1M, vxdi sk( 1M,

vxdi skadm( 1M, vxdisksetup(1M, vxencap(1lM, vxintro(1lM,
vxrecover (1M
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NAME

vxdi skadm - nenu driven Vol ume Manager di sk adm ni strator
SYNOPSI S

vxdi skadm
DESCRI PTI ON

vxdi skadm provi des a nmenu-driven interface to perform comon
VXVM di sk admi ni stration tasks.

The vxdi skadm script is interactive and pronpts you for
responses, supplying defaults where appropriate. There is a
Help facility at every pronpt. Enter a question mark ? at a
pronpt to display a context-sensitive hel p nessage.

To add or encapsul ate di sks, specify one or nore disks wth
a disk-address-pattern-1list. The basic format for disk



addresses is c#t#d#. You can specify just the controller
and target to add or encapsulate all the disks at that SCSI
address. For exanple, use c2t0 to specify all disks on con-
troller two, target zero. You can specify nore than one disk
address or address pattern on the command |ine. The word all
specifies all disks on the system D sk address nanes
relate directly to device node nanes in the /dev/dsk and
/ dev/rdsk directori es.

You can use t he files [etc/vx/cntrls. excl ude and
[ etc/vx/disks.exclude to exclude disks or controllers from
use by vxdi skadm Each line of cntrls.exclude specifies the
address of a controller to exclude, for exanple, c2. Each
l'ine of disks.exclude specifies a disk to exclude, for exam
pl e, cOt 3dO.

OPERATI ONS
Add or initialize one or nore disks

Pronpts for one or nore disk device addresses.
Prompts for a disk group (which defaults to
rootdg). You are also given the alternative of
initializing the disk but leaving it unall ocated
to a disk group. If a disk group is specified,
you nust nanme the disk. A default disk nanme in
the formdi sk## is chosen for the root disk group
If you add a disk to a disk group other than
rootdg, the nane is in the formdi skgroup##, such
that the nane are unique within all inported disk
groups. If a disk group is specified for the
disks, you are pronpted to specify whether to
desi gnate the disks as spares for the disk group
The disks are then checked to ensure that there is
no information already on them If there is, you
are given the option of encapsulating them

VxVM 3.0 Last change: 26 Mar 1999 1

Mai nt enance Comands vxdi skadm 1M

Encapsul ate one or nore disks
Pronpts for one or nore disk addresses. It then
calls wvxencap to encapsulate partitions on the
named di sk.

Renpve a di sk
Pronmpts for a disk, by disk nedia name. The disk
is checked to ensure that no subdi sks reside on
the disk. If the disk is in wuse, +the operation



fails with a recomendation to first nove al
vol unes off the disk. If this disk is the |ast
disk in a group, you are also pronpted whether to
renmove the disk group fromthe system

The operation then calls vxdg rndi sk to renove the
disk from its disk group. If this is the |ast
disk in its disk group, vxdg deport 1is used
i nst ead.

Renmove a di sk for repl acenent

Repl ace a

VXVM 3. 0

Pronpts for a disk by disk nmedia nane. The disk
is checked for volunes that would lose all mrrors
as a result of the operation. If such volunes
exist, those volunes are |listed and you are
pronpt ed whether to continue the operation

The operation calls vxdg -k rndisk to dissociate
the nedia record fromthe physical disk. |If there
are formatted disks available that have disk
headers but no disk group, vyou are pronpted
whet her to use one of these disks as a replace-
nment .

failed or renpved disk

Prompts for a disk nmedia nane. The naned nedia
record nust be dissociated froma disk. |If the
media record is not in the renoved state, unused
disks are scanned for matching disk IDs. If a
disk with a matching disk ID is found, you are
pronpt ed whether to reattach that disk.

If a matching disk is not used, you are pronpted
for a new disk, by device address. I f the naned
replacenent disk has a valid disk header, but is
not allocated to a disk group, you are pronpted
whether to reinitialize the disk. If the naned
replacenent disk is |isted as allocated to a disk
group or to another host, you are pronpted whet her
to continue the operation

If the device is initialized, vxdisksetup 1is
called to set up public and private regions and to
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create the di sk header



Gven an initialized disk, the operation replaces
the disk in a disk group with vxdg -k adddi sk

Mrror volumes on a disk

Pronmpts for a disk, by nmedia nane. It then
pronmpts for a destination disk within the sane
di sk group, also by nedia nane. Speci fying no

destination disks indicates that any disk is can
be the destination. The operation calls vxmrror
to mrror the vol unes.

Move volunmes from a disk
Pronmpts for a disk, by nmedia nane. It then
pronpts for a possible list of destination disks,
al so by disk nmedia nane. Specifying no destina-
tion disks indicates that any disk is suitable.
The operation calls vxevac to nove subdisks off
t he di sk.

Enabl e access to (inport) a disk group
Pronmpts for a disk, by device address. The opera-
tion calls wvxdg inport to inport the disk group
stored on that disk

D sabl e access to (deport) a disk group
Pronpts for a disk group name. The pronpt lists
alternate disk groups and the disks (nmedia nane
and access nane) that they contain. The operation
call s vxdg deport.

Enabl e (online) a disk device
Pronpts for a disk device. The pronpt lets you
display the disks on the system The operation
functions only for disks currently offline. It
then makes the di sk accessible.

Disable (offline) a disk device
Pronmpts for a disk device. The pronpt lets you
display the disks on the system The operation
functions only for disks currently online, but not
part of any disk group. It then nmarks the di sk as
offline such that Volune Manager no |onger tries
to access the disk

Mark a disk as a spare for a disk group
Sets up a disk as a spare device for its disk
group. A spare disk can be used to automatically
replace a disk that has failed. No space can be
used on a disk that is narked as a spare.
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Turn off the spare flag for a disk
Renmoves a disk fromspares list and returns its
space to the general pool of avail able space.

FI LES
letc/vx/cntrls. excl ude

[ et ¢/ vx/ di sks. excl ude

SEE ALSO
vxdg( 1M, vxdi sk(1M,
vxencap(1M, vxevac(1lM,

Speci fies the address of con-
trollers to excl ude from
vxdi skadm oper ati ons.

Speci fies the address of disks
to excl ude from vxdi skadm
oper ati ons.

vxdi skadd( 1M, vxdi skset up(1M,
vxintro(1M , vxrootmr (1M
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NAMVE
vxdi skset up, vxdi skunsetup - configure a disk for wuse wth
t he Vol ume Manager

SYNOPSI S
[ etc/vx/bin/vxdi sksetup [-i ] diskaddress [ attribute... ]

[ et ¢/ vx/ bi n/ vxdi skunsetup [-C ] di skaddress..

DESCRI PTI ON

The vxdi sksetup command configures the disk for use by the
Vol unme Manager. vxdi sksetup is called by the vxdi skadd com
mand as part of initial disk configuration. It is not typi-
cally necessary to call this command directly. vxdi sksetup
creates two partitions on the specified disk, a Volune
Manager private configuration region (called the private
region partition), and a partition used for allocating sub-
disks (called the public region partition). These two par-
titions have tags that identify themas appropriate to the
Vol unme Manager

The vxdi skunsetup command reverses the configuration done by
vxdi sksetup and rmakes the specified disks unusable by the
Vol unme Manager. vxdi skunsetup can be applied only to disks
that are not in use within an inported di sk group

The di skaddress argunent passed to vxdi sksetup or vxdi skun-
setup directs the command to the disk being operated upon

The address should be provided in the formc # t # d #,
which define a controller nunmber (c#), a SCSI target ID
(t#), and a SCSI logical unit nunmber (d#). Each nunber is
specified in decinmal and can be nmultiple digits. The nane
must reference a valid disk with partition devices under the
[dev/vx/rdnmp directory.

The vxdi skunsetup conmand operates by renoving the public
and private regions that were created by the |last invocation
of vxdi sksetup on the specified disks. After this opera-
tion, those disks are converted fromthe online to the error
state (as displayed by vxdisk list). The conmand does not



operate on disks that are active nmenbers of an inported disk

gr oup.
OPTI ONS
-C vxdi skunsetup usually does not operate on disks
that appear to be inported by sone other host (for
exanpl e, a host that shares access to the disk).
In this case, the -C option can be specified to
force de-configuration of the disk, effectively
removing the host |ocks that were detected by
vxdi skunset up.
VxVM 3.0 Last change: 26 Mar 1999 1
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-1 Wites a disk header to the disk, nmaking the disk
directly wusable (as a new disk in a disk group
for exanple).
ATTRI BUTES

You can specify attributes to affect the |ayout strategy
used by vxdi skset up

CAUTI ON: Be very careful when using these attributes as they
can render a di sk unusabl e by the Vol unme Manager

config Sets up kernel logs or configuration databases on
the disk. <config is the converse of the noconfig
attribute and is the default. <config is ignored
unless the -i option is specified.

Al lengths and offsets are rounded up to cylinder
boundaries due to restrictions on the |ayout of
partitions.

noconfig Prevents setting up kernel logs or configuration
dat abases on the disk. The size of the default
private region partition is set to 80 blocks,
which is the mninmumallowed private region size.
noconfig is ignored unless the -i option is speci-
fied.

privl en=l ength
Specifies the length of the private region parti-
tion of the disk. The default for this area is
1024 sectors.



privoffset=[-]offset

I ndi cates the sector offset of the private area on
the disk. The default offset for the private area
is at the beginning of the disk. A negative
offset can be specified to relocate the private
region at an offset relative to the end of the
di sk.

publ en=l engt h

Specifies the length of the public region parti-
tion of the disk. This defaults to the size of
the disk mnus the private area on the disk.

pubof f set =of f set

Sets the offset on the disk where the public
region partition starts. This defaults to the end
of the private region partition unless the private
region partition is noved fromthe beginning of
the disk, in which case the public region offset
defaults to following the private region partition
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SEE ALSO

vxdi sk(1M, vxdi skadd(1M, vxintro(1lM
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NAME
vxdi skset up, vxdi skunsetup - configure a disk for wuse wth
t he Vol ume Manager

SYNOPSI S
[ etc/vx/bin/vxdi sksetup [-i ] diskaddress [ attribute... ]

[ et c/ vx/ bi n/ vxdi skunsetup [-C ] di skaddress..

DESCRI PTI ON
The vxdi sksetup command configures the disk for use by the
Vol unme Manager. vxdi sksetup is called by the vxdi skadd com
mand as part of initial disk configuration. It is not typi-



cally necessary to call this command directly. vxdi sksetup
creates two partitions on the specified disk, a Volune
Manager private configuration region (called the private
region partition), and a partition used for allocating sub-
disks (called the public region partition). These two par-
titions have tags that identify themas appropriate to the
Vol une Manager

The vxdi skunsetup command reverses the configuration done by
vxdi sksetup and makes the specified disks unusable by the
Vol unme Manager. vxdi skunsetup can be applied only to disks
that are not in use within an inported di sk group

The di skaddress argunent passed to vxdi sksetup or vxdi skun-
setup directs the command to the disk being operated upon

The address should be provided in the formc # t # d #,
which define a controller nunber (c#), a SCSI target ID
(t#), and a SCSI logical unit nunmber (d#). Each nunber is
specified in decimal and can be multiple digits. The nane
must reference a valid disk with partition devices under the
[dev/vx/rdnp directory.

The vxdi skunsetup conmand operates by renoving the public
and private regions that were created by the |last invocation
of vxdi sksetup on the specified disks. After this opera-
tion, those disks are converted fromthe online to the error
state (as displayed by vxdisk list). The conmand does not
operate on disks that are active nmenbers of an inported disk

gr oup.
OPTI ONS
-C vxdi skunsetup usually does not operate on disks
that appear to be inported by sone other host (for
exanmpl e, a host that shares access to the disk).
In this case, the -C option can be specified to
force de-configuration of the disk, effectively
removing the host |ocks that were detected by
vxdi skunset up.
VxVM 3.0 Last change: 26 Mar 1999 1
Mai nt enance Comands vxdi skset up( 1M

-1 Wites a disk header to the disk, nmaking the disk
directly wusable (as a new disk in a disk group
for exanple).

ATTRI BUTES



You can specify attributes to affect the |ayout strategy
used by vxdi skset up

CAUTI ON: Be very careful when using these attributes as they
can render a di sk unusabl e by the Vol unme Manager

config Sets up kernel logs or configuration databases on
the disk. <config is the converse of the noconfig
attribute and is the default. <config is ignored
unless the -i option is specified.

Al lengths and offsets are rounded up to cyli nder
boundaries due to restrictions on the |ayout of
partitions.

noconfig Prevents setting up kernel logs or configuration
dat abases on the disk. The size of the default
private region partition is set to 80 blocks,
which is the mninmumallowed private region size.
noconfig is ignored unless the -i option is speci-
fied.

privl en=l ength
Specifies the length of the private region parti-
tion of the disk. The default for this area is
1024 sectors.

privoffset=[-]offset
I ndi cates the sector offset of the private area on
the disk. The default offset for the private area
is at the beginning of the disk. A negative
offset can be specified to relocate the private
region at an offset relative to the end of the
di sk.

publ en=l engt h
Specifies the length of the public region parti-
tion of the disk. This defaults to the size of
the disk mnus the private area on the disk

pubof f set =of f set
Sets the offset on the disk where the public
region partition starts. This defaults to the end
of the private region partition unless the private
region partition is noved fromthe beginning of
the disk, in which case the public region offset
defaults to following the private region partition
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SEE ALSO
vxdi sk(1M, vxdi skadd(1M, vxintro(1lM
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NANVE

vxdnmpadm - DMP subsystem adni ni stration

SYNOPSI S

[ etc/vx/bin/vxdnpadm di sable [ attribute...]

[ et c/vx/ bi n/vxdnpadm enable [ attribute...]

[ et ¢/ vx/ bi n/ vxdnpadm getdnpnode [ attribute...]

[ et ¢/ vx/ bi n/ vxdnpadm get subpaths [ attribute...]
[etc/vx/bin/vxdnpadm listctlr [ attribute...]

[ etc/vx/bin/vxdnpadm start restore [ attribute...]

[ et ¢/ vx/ bi n/ vxdnpadm st op restore

DESCRI PTI ON

The vxdnpadmutility is an admnistrative interface to the
VERI TAS Vol une Manager Dynamic Multipathing (DMP) facility.
It lists the paths under a DVP device, gets the DM device

corresponding to a path, lists all the disk controllers on
the system lists all the paths through a host disk con-
troller, lists all the DVMP nodes through a disk array, and

enabl es or disables a host disk controller on the system

vxdnmpadm keywor ds sel ect the action to perform and attri-
butes specify the objects on which the action is to be per-
formed. For exanple, if the value of the boxno attribute is
set to 3739a42622, information about the disk array with
serial nunber "3739a42622" is displayed. Keyword type
specifies the supported disk array types. Attributes are
accepted i n uppercase or | owercase.

KEYWORDS

di sabl e Disables 1/Oto a host disk controller. Thi s
prevents DMP fromissuing I/ Gs through the speci-
fied controller. Depending on the nunmber of pend-
ing 1/0s, this command can take sonme tinme to com
pl ete before returning control to the wuser. The
command is blocked until all pending I/Gs issued
through the specified disk controller are com
pl et ed.



Before detaching a systemboard all 1/0Gs to the
disk controller(s) connected to the board must be
st opped. Execute the vxdnpadm disable command
before executing the Dynam c Reconfiguration(DR)
facility provided by Sun. The conmmand mnust be
executed for every controller connected to the
system board being detached, followed by the DR
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detach facility.
The disable operation fails if it is issued to a
controller connected to the root disk through a
si ngl e path.
This keyword supports the attributes: ctlr, boxno,
and type.

enabl e Enables I/Oto a host disk controller that was
previously disabled. enable allows operations on
the paths through this controller. This option
succeeds only if the controller is available to
the systemand |/ O can be done on this controller,
or if one or nore paths through this controller
can be enabled. The serial nunber of the disk
array, and the type of +the disk array, can be
specified with this keyword to operate on a disk
array wiwthin the DMP dat abase. Note: The di sk con-
troller nane, disk array serial nunber, and type
of disk array, if available, can be obtained by
the listctlr keyword option
get dnpnode

CGets the DMP node that controls a particular path
by setting the nodenane attribute to a valid path
under the /dev/rdsk directory. getdnpnode can
also obtain all DVMP nodes under a particul ar disk
array by specifying the serial nunber of the disk
array in the boxno attribute.

get subpat hs

Gets the paths controlled by a DWMP node. The
dnpnodenane specified must be a valid node in the
[dev/vx/rdnp directory. get subpat hs can al so
obtain all the paths through a particul ar host



listctlr

disk controller if the ctlr attribute specifies a
control |l er nane.

Lists disk controllers on the system The al
attribute specifies the controllers to |list.
Q her attributes such as boxno, type, or both can
be specified to list controllers on a particular
disk array, or on a particular disk array type.

start restore

VXVM 3. 0

Starts the DVP restore daenon. The restore daenon
anal yzes the health of paths every interva
seconds. The type of anal ysis depends on the pol-
icy specified by the user.

If the policy is check disabled, it will check the
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health of paths that were previously disabled due
to hardware failures and revive themif they are
back online. If the policy is check all, it wll
analyze all paths in the system and revive the
paths that are back online as well as disable the
paths that are inaccessible. The default policy is
check_di sabl ed.

The policy can be set as shown in the exanpl e:

vxdnpadm start restore policy=check_al

If controller is disabled using the comrand:
vxdnpadm di sabl e ctlr=ctlr
the restore daenon does not change the disabled
state of the path through this controller.
Set the interval as shown in the exanple:
vxdnpadm start restore interval =400

The default interval is 300 seconds. Decreasing
this interval could adversely affect system per-



f or mance.

In order to change the interval or policy the
restore daenon nust be stopped and restarted with
new attributes specified.

stop restore

ATTRI BUTES

Stops the DWVP restore daenon. Automatic path fail -
back halts after the restore daenon is stopped.

Attribute values can be specified with keywords in the form
attri but e=val ue.

al |

boxno

VXVM 3.0

Can be specified with listctlr to extract inform-
tion about all host I/Ocontrollers on the system
No ot her values can be specified with it. Speci -
fying all results in all the disk controllers on
the systembeing |isted along with controller such
as which disk array type the controller belongs to
or the state of the controller

Specifies a disk array serial nunber. To obtain
information about a disk array, set boxno to the
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ctlr

di sk array cabinet serial nunmber. This can be be
obtained by the listctlr all comand.

boxno can be used with the getdnpnode, Ilistctlr,
enabl e, and di sabl e keywords.

Specifies the host /O controller about which
information is to be printed. For exanple, set
ctlr to /pci@f,4000/scsi@ to list the inform-
tion for the controller /pci@f, 4000/scsi @

You can conbine the ctlr attribute with the get-
subpaths, listctlr, enable, and di sabl e keywords.

dnpnodenane

i nterval

Specifies the DMP node name. This node nmust be a
val id node under the /dev/vx/rdnp directory.

Specifies the DMP restore daenon polling interval
in seconds. The daenon checks the health of the



paths after every specified nunber of seconds.

nodenane Specifies the nane of the path. This node nust be
a valid node under the /dev/rdsk directory.

This attribute can be used wth the getdnpnode

keywor d.

policy Specifies the policy to be wused by the restore
daenmon. Value can be set to check all or check
di sabl ed.

type Specifies the disk array type. The disk array

type nmnust be one of the disk arrays supported by
DVP. See the VERI TAS Volunme Mnager Hardware
Application Note for information on DVP supported
di sk arrays.

type is used with the keywords: getsubpaths,
listctlr, enable and di sabl e keywords.

EXIT CODES
vxdnpadm exi sts with a zero status if the attenpted opera-
tion succeeds. A non-zero exit code is not a conplete indi-
cator of the problens encountered, but rather denotes the
first condition that prevented further execution of the
utility.
See vxintro(1M for a list of standard exit codes.

SEE ALSO
vxi ntro(1M, vxdnp(7)
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VERI TAS Vol une Manager Hardware Application Note
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NANVE



vxedit - create, renpve, and nodify Vol une Manager records

SYNOPSI S
vxedit [-dfGorsv ] [-e pattern] [-90 di skgroup] cc
[ search/replace/ [gp] [nane...]

vxedit [-dpsv ] [-g diskgroup] renane ol dname newnane
vxedit [-dfGorsv ] [-g diskgroup] rm nane...

vxedit [-dfGorsv ] [-e pattern] [-9 di skgroup] set
attri bute=value... [nane...]

DESCRI PTI ON
The vxedit utility sets and changes attributes for Volune
Manager configuration records that do not depend upon vol une
usage types. See vxvol (1M for operations that can set
attributes that are dependent upon usage types. |In particu-
lar, setting the length and logging type for a volune
requires use of the vxvol set operation

Each invocation can be applied to only one disk group at a
tinme, due to internal inplenmentation constraints. Any name

or ol dname operands will be used as record nanes to deter-
mne a default disk group, according to the standard di sk
group selection rules described in vxintro(1M. |[If no nane

or oldnane operands are given, then the disk group defaults
to rootdg. A specific disk group can be forced wth -g
di skgr oup.

KEYWORDS
cc Change a conment using a sear ch-repl acenent
specification simlar to that wused by sed in
vol une, plex, subdisk, disk nmedia, or disk group
records within the selected disk group. The
records to be changed are those that match the
pattern specified with -e pattern option and those

speci fied by the nane operands. See vxintro(1lM
for a description of Volume Manager search pat-
terns. |If no search pattern is specified with -e,

and no nane operands are given, then the change is
made to all records whose comment field nmatches
the search regul ar expression

The search string is a regular expression, in the
form accepted by the function regcnp(3G. This
regul ar expression is used to determ ne which sub-
string of the comment field is to be changed. The
replace string represents the new string to use as
a replacenent for the matched part of the conment.

VxVM 3. 0 Last change: 26 Mar 1999 1



Mai nt enance Comands vxedit (1M

renane

rm

An anpersand (& in the replace string is replaced
by the substring of the comment natched by the
regul ar expression. An occurrence of \n in the
replace string, where nis a single digit between
1 and 9, will be replaced by the substring matched
by a parenthetical section of the regular expres-
sion; the regular expression is followed by $n.

The / character followng the replace string is
opti onal . If the / is given, then it can be fol-
|l owed by the letters g or p, or both. If a g is
given, then all matches in a comment are repl aced,

rather than just the first match. |If the letter p
is given, then the resulting comment strings are
witten to the standard output, imrediately pre-
ceded (on the sane line) by the nane of the
record.

If the -r option is given, the operation is
applied recursively to records associated with the
selected records (to plexes and subdisks for
selected volune records, and to subdisks for
sel ected plex records). Recursion (when sel ected)
applies regardl ess of the -p, and -s options.

Each record to be changed is changed only once,
even if the record could be matched several tines
t hrough conbi nations of name argunents, search
patterns, and the -r option

For example, the following comrand changes al
subdi sk coments that begin with ~“Henry'' and a
second word beginning with an uppercase letter to
begin with ““Frank'' and the sane second word:

vxedit -s cc '/"Henry ([A-Z])$1/Frank \1/p'

This conmand also lists the resulting comrent
fields.

Change the nane of a volune, plex, subdisk, or
disk nedia record from oldnane to newnane. A
record cannot be renaned if the tutilO field is
set, which indicates that an operation is in pro-
gress that involves the record.

Renmove vol une, plex, or subdisk records from the
sel ected disk group. Di sk nedia records can be
removed with vxdg rndi sk. Disk access records can
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be renoved with vxdi sk rm
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set

Renmovi ng a subdi sk requires that the subdisk be
di ssoci at ed. Rembving a plex requires that the
pl ex be dissociated and that it have no associ ated
subdi sks. Renpving a volune requires that it have
no associ ated plexes. The -r option can be speci-
fied to recursively renove a volune and all plex
and subdi sk records associated with it, or to
remove a plex and all subdi sk records associ at ed
withit. If the -r options is provided, subvol unes
are also renoved. Even when renmoving with -r, a
named pl ex or subdi sk cannot be associated with a
vol unme or plex, respectively.

The -f option is required to renove an enabled
vol une. A volune cannot be renoved, even with -f,
if the corresponding volume block or raw device,
or if any of the volune's plex devices, is open or
mount ed. Li kewi se, a plex cannot be renoved if
the correspondi ng plex device is open

Set a field within a volune, plex, subdisk, disk
media, or disk group record in the selected disk
group. The records to be changed are those that
match the pattern specified with the -e pattern
option and those specified by the nane operands.

The attribute nanes specify the field to set
within the selected records. Mre than one attri-
bute can be specified in a single invocation. The
operands that indicate attribute settings end at
the first operand that does not contain an equa
si gn. An operand of -- can be used to separate
the attribute list fromrecord nanes, even if the
first record nane contains an equal sign

If the -r option is given, the operation is
applied recursively to records associated with the
sel ected records (to plexes, subdisks, and subvo-
|l umes for selected volune records, and to subdi sks
and subvol unes for selected plex records). Recur-
sion applies regardless of whether the -p and -s
options are specified.
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The follow ng values can be set for all record
types except for disk access records:

conment or c
Set the comrent string for the selected
records to the given value. The comment
string cannot be longer than 40 characters
and cannot contain a new ine character.
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putilO, putill, putil?2

Set one of +the non-persistent (tenporary)
utility fields in the record. The six util-
ity fields cannot be |longer than 14 charac-
ters and cannot contain a new ine character.
The tutilO and putilO fields are reserved for
use by the the base Volunme Manager utility
set, and by wusage types. The tutill and
putill fields are reserved for use by
hi gher-level utilities. The tutil2 and
putil2 fields are reserved for any desired
use by system adm ni strators.

The putilO0 field for a plex and subdisk
record can be set to prevent utilities from
associating the record to a volunme or plex.
This is a convenient neans for reserving a
pl ex, or for reserving a region of disk space
(a subdi sk).

Changing a non-enpty putilO or tutilO field
requires use of -f. Setting these fields for
di ssoci ated plex and subdi sk records is gen-
erally not a problem However, for an asso-
ciated plex or subdisk that is associated
(through a plex) wth a volune, setting
either of these fields can be dangerous, as
it can affect the operation of usage types
that expect to nanage these fields thenselves
during an operation.

tutilO, tutill, tutil?2
Set one of +the non-persistent (tenporary)
utility fields in the record.



The following attributes can only be set for
vol urme records:

fstype

group

VXVM 3. 0
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If a volunme contains a file system fstype
can be wused to indicate what type of file
systemit is. Under npbst circunstances, if a
file system type is not specified for a
volume, the Vol unme Manager will determ ne the
usage type by running the fstyp program (see
fstyp(1M). However, it is preferable to set
fstype, to avoid problenms when the fstyp pro-
gram returns anbi guous results.

Set the group that owmms a volune record to
the group specified as the attribute val ue.
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The attribute value can be either a group
name from the group database, or a nuneric
group ID.

node Set the access perm ssions for the volune to
the permssion node specified in the attri-
bute value. The attribute value can be a
synbolic permssion node or an octal node.
The format is conpatible wth permssion
nodes as used by the chnod utility (see
chrmod(1)).

user Set the user that owns a volunme record to the
user specified as the attribute value. The
attribute value can be either a |login nane
from the /etc/passwd database, or a nuneric
user 1D

writ eback

Set (on) or clear (off) a volunme policy that
affects recovery after read failures on a

mrrored volune. |If the witeback flag is
set (which is nornmally the default), then a
read failure for a plex will cause data to be

read froman alternate plex and then witten
back to the plex that got the read failure.
This will usually fix the error. Only if the
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writeback fails will the plex be detached for
havi ng an unrecoverable 1/0O failure.

If this flagis clear, then data from an

alternate plex wll be read to satisfy the
volume read operation, but the failing plex
wll be detached with no action taken to try

to fix the problem

There is seldom (if ever) a reason to turn
off this feature

writ ecopy

Set (on) or clear (off) a volunme policy that
affects consistency of data witten to a
volume when dirty region logging is in effect
on the vol une. Wen the operating system
hands off a wite request to the volune
driver, the operating systemmay continue to
change the nenory that is being witten to
di sk. The Volune Manager cannot detect that
the menory is changing, so it can inadver-
tently leave plexes wth inconsistent con-
tents. This is not normally a problem
because the operating systemensures that any
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such nodified nenory is rewitten to the
volunme before the volune is closed, such as
by a clean system shutdown. However, if the
system crashes, plexes may be inconsistent.
Since the dirty region | oggi ng feature
prevents recovery of the entire volune, it
may not ensure that plexes are entirely con-
sistent.

Setting the witecopy flag often causes the
Vol ume Manager to copy the data for a wite
request to a new section of nenory before
witing it to disk. Because the wite is
done fromthe copied nenory, it can't change,
so t he dat a witten to each plex is
guaranteed to be the sanme. Default is wi-
tecopy off.

The follow ng special attributes can be set for



subdi sk records:

len Set the length of the subdisk to the given
| engt h. The attribute value is a standard
Vol urre Manager | ength numnber (see
vxintro(1M). The length of a subdi sk can be
changed only if the subdisk 1is dissociated.
The length of a subdisk cannot be increased
to the point where it would extend past the
end of the disk, or to where it would overl ap
a reserved di sk regi on or another subdi sk

The follow ng special attribute can be set
for disk nedia records:

failing
Set (on) or <clear (off) the disk failing
flag. If the failing flag is set for a disk,
then the disk space is not used as free space
or used by the hot relocation facility.

reserve
Set (on) or clear (off) the disk reservation
flag. If the reserve flag is set for a disk
then vxassist will not allocate a subdisk on

that disk unless the disk is specified on the
vxassi st command i ne.

spare
Set (on) or clear (off) the disk spare flag.
If the spare flag is set for a disk, then
that disk is designated for use by the hot-

relocation facility. A DMrecord with the
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spare flag set will be wused only for hot-
rel ocati on. vxassist wll not allocate a

subdi sk on that disk unless forced to by com
mand |ine argunents.

OPTI ONS
-d, -G -p, -s, -v
Select only disk nedia, disk group, plex, subdisk
or volune records, respectively. |If nore than one
of these options are specified, records of any of
the indicated types may be sel ect ed.



-e pattern
Use a Vol une Manager configuration search expres-
sion to select records from the selected disk

group configuration. Search patterns are limted
to a selection of wvolunme, plex, and subdisk
records.

-f Force an operation that the Vol unme Manager consi d-
ers potentially dangerous or is not a norm
operation for the command. This enables a limted

set of operations that would otherw se be disal-
| owed. Sone operations may be disallowed even
with this flag. The vxedit operations that are
allowed with this flag are changing a non-enpty
tutilO or putilO field, and renoving enabled
vol unes.

-g di skgroup
Specify the disk group for the operation, either
by disk group ID or by disk group nane. By
default, the disk group is chosen based on the
name and ol dnane oper ands.

-r Operate recursively on records associated with the
sel ected records. For selected vol ume records,
this affects associated pl ex, subdisk, and subvo-
| umes records. For selected plex records, this
af fects associ at ed subdi sk and subvol une records.

EXI T CODES
vxedit exits with a nonzero status if the operation fails.
A nonzero exit code is not a conplete indicator of the prob-
| ens encountered, but rather denotes the first condition
that prevented further execution of the utility.

See vxintro(1M for a list of standard exit codes.

SEE ALSO
chnod(1), fstyp(1), sed(1), vxedit (1M, vxintro(1M,
vxmake(1M, vxmend(1M, vxvol (1M, regcnmp(3GQ

VxVM 3. 0 Last change: 26 Mar 1999 7

:::[ manlm vxencap. 1m ] —=================

Mai nt enance Comands vxencap(1M



NAME
vxencap - encapsul ate partitions on a new di sk

SYNOPSI S
[etc/vx/bin/vxencap [-c ] [-g diskgroup] [-N]
[ medi anane=] accessnhane

/etc/vx/bin/vxencap -k -a | accessnane

DESCRI PTI ON

The vxencap script identifies any partitions on the speci-
fied disk that <could be used for file systens or special
areas such as swap devices, and then generates volunmes to
cover those areas on the disk. This process is known as
encapsulation. 1In the case of partitions that contain file
systens, the entries in /etc/vfstab will be nodified to use
t he new vol une devi ces.

vxencap is generally called fromthe vxdi skadm nenus or el se
is called at installation tine fromthe vxinstall script. A
reboot may be necessary to conplete the process of encapsu-

| ation.
OPTI ONS

-a Specifies that all encapsul ation requests are to
be handled by this command. This option is only
useful with the -k flag specified.

-C Creates a disk group if the specified disk does
not exist. Only wuseful if a disk group is also
supplied using the -g option.

-g di skgroup
Pl aces the encapsul ated disk into the disk group
specified by disk group ID or disk group nane.

-k Aborts encapsul ation requests. If used wth the
-a flag, all encapsul ation requests are aborted.
O herwi se, specify alist to abort.

-N Specifies that the changes | ogged to be made dur-

ing the next reboot are not commtted. Usually
any systemfailure before the reboot causes the
operations to be conpleted on the next reboot.
Wth the -N flag specified, the changes are |eft
unconpl eted and the operation aborted should the
systemfail at any point before the successful
configuration change. This is acconplished by not
creating t he usual
[etc/vx/reconfig.d/ state.d/reconfig commt file.
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SEE ALSO
vxdi skadm( 1M, vxintro(1M

VERI TAS Vol une Manager (VxVM Installation Guide



VxVM 3.0 Last change: 26 Mar 1999 2

:::[ manln vxevac. 1m ] —==========———====

Mai nt enance Comands vxevac(1lM

NANVE
vxevac - evacuate all volunes froma disk

SYNOPSI S
[etc/vx/bin/vxevac [-g diskgroup] [-t tasktag] medianane
[ new _nedi anane. . . ]

DESCRI PTI ON

The vxevac utility noves subdi sks off the specified Volune
Manager disk (nedianane) to the specified destination disks
(new _nedi anane...). |If no new nedi anane operands are speci-
fied, then any non-volatile, non-reserved disks can be used
as destination disks. Subdisks that are part of unmrrored
striped plexes are noved by noving the entire plex to a new
| ocati on.

This operation assunes there is sufficient space in the disk
group for it to conplete the operation. |If the process runs
out of space, then sonme of the volunmes on the disk nay not
be evacuat ed.

This utility is usually called fromthe vxdi skadm nenus.

A nedi anane argunent is an administrative name used to
define a disk within a disk group

OPTI ONS
-g di skgroup
Specifies the disk group for the operation, either
by disk group I D or by disk group nane.
-t tasktag
Specifies an adm nistrative operation to perform
by t he nunmeric identifier tasktag. See the
vxtask(1M man page for information on VxVMt asks.
SEE ALSO

vxdi skadm( 1M, vxintro(1M, vxtask(1lM
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NANVE

vxinfo - print accessibility and usability of vol unmes

SYNOPSI S

vxinfo [-pV] [-g diskgroup] [-0 wuseopt] [-U usetype]
[vol une. . .]

DESCRI PTI ON

The vxinfo utility reports a usage-type-dependent condition
on one or nore volunes in a disk group. A report for each
vol une specified by the volunme operand is witten to the
standard out put. If no volunme operands are given, then a
vol unme condition report is provided for each volune in the
sel ected di sk group.

Each invocation can be applied to only one disk group at a
tinme, due to internal inplenentation constraints. Any
vol unme operands will be used to determne a default disk
group, according to the standard di sk group sel ection rules
described in vxintro(lM. A specific disk group can be
forced with -g diskgroup

OPTI ONS

-g di skgroup
Specify the disk group for the operation, either
by disk group ID or by disk group nane. By
default, the disk group is chosen based on the
vol unme operands. |f no vol unme operands are speci -



fied, the disk group defaults to rootdg.

-0 useopt Pass in usage-type-specific options to the opera-

tion.

-p Report the nanme and condition of each plex in each
reported vol une.

-U usetype
Specify the usage type for the operation. If no
vol unme operands are specified, then the output is
restricted to volunes with this usage type. | f

vol unme operands are specified, then this wll
result in a failure nmessage for all naned vol unes
that do not have the indicated usage type.

-V Wite a list of utilities that would be called
from vxinfo, along with the argunents that would
be passed. The -V perforns a "~"nock run'' so the
utilities are not actually call ed.

Vol une Condi ti ons
The volume condition is a usage-type-dependent sumary of
the state of a volume. This condition is derived fromthe
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vol une's kernel -enabl ed state and the usage-type-dependent
states of the volunme's plexes. The vxinfo utility reports
the follow ng conditions for vol unes:

Startable A vxvol startall operation would likely succeed in
starting the vol une.

Started The vol une has been started and can be used.

Started Unusabl e
The vol ume has been started but is not operation-
ally accessible. This condition may result from
errors that have occurred since the volunme was
started, or nmay be a result of admnistrative
actions, such as vxdg -k rndisk.

Unstartabl e
The volunme is not started and either is not
correctly configured or doesn't neet the prere-
quisites for automatic startup (with vol une



startup) because of errors or other conditions.

OUTPUT FORVAT
Summary reports for each volune are printed in one-line out-

put records. Each volune output |ine consists of blank-
separated fields for the vol une nane, vol une usage type, and
vol unme condition. The follow ng exanpl e shows the vol une
sunmary:

bi gvol fsgen Startable

vol 2 fsgen Startable

br okenvol gen Unst art abl e

Each plex output line consists of blank-separated fields for
the plex nanme and the plex condition. The plex records are
acconpani ed by their volunme records, as the following exam

pl e shows:
vol bigvol fsgen Startable
pl ex bigvol -01 ACTI VE
vol vol 2 fsgen Startable
pl ex vol 2-01 ACTI VE
vol brokenvol gen Unstartabl e

FSGEN and GEN Usage Types
The fsgen and gen usage types provide identical semantics
for the wvxinfo wutility. The fsgen and gen usage types do
not support any options passed in with -o. Plex conditions
(reported with -p) can be one of the foll ow ng:
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ACTI VE Either the volune is started and the plex is
enabl ed, or the volume was not stopped cleanly and
the plex was valid when the volune was stopped.

CLEAN The plex contains valid data and the volunme was
st opped cl eanly.

EMPTY The plex is part of a volunme that has not yet been
initialized.

| OFAI L The pl ex was detached because of an uncorrectable
I/O failure on one of the subdisks in the plex.



NCDAREC

COFFLI NE

REMOVED

SNAPATT

SNAPDI S

SNAPDONE

SNAPTMP

STALE

VXVM 3. 0

No physical disk was found for one of the subdi sks
in the plex. This inplies either that the physi-
cal disk failed, making it unrecogni zable, or that
the physical disk is no |onger attached through a
known access pat h.

The pl ex was di sabl ed using the vxnmend off opera-
tion.

A physical disk used by one of the subdisks in the
plex was renpbved through admnistrative action
with vxdg -k rndisk.

The plex is being attached as part of a backup
operation by the wvxassist snapstart operation.
When the attach is conplete, the condition wll
change to SNAPDONE. A systemreboot or nmanua
starting of the volume will renove the plex and
all of its subdisks.

A vxassi st snapstart operation conpleted the pro-
cess of attaching the plex. It is a candidate for
sel ection by the vxplex snapshot operation. A
system reboot or rmanual starting of the vol une
wi Il dissociate the plex.

A vxassi st snapstart operation conpleted the pro-
cess of attaching the plex. It is a candidate for
sel ection by the vxassi st snapshot operation. A
system reboot or rmanual starting of the vol une
will renmove the plex and all of its subdisks.

The plex is being attached as part of a backup
operation by the vxplex snapstart operation. Wen
the attach is conplete, the condition will change
to SNAPDIS. A systemreboot or nanual starting of
the volume will dissociate the plex.

The plex does not contain valid data, either as a
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result of a disk replacenent affecting one of the
subdi sks in the plex, or as a result of an adm n-
istrative action on the plex such as vxplex det.



TEWMP The plex is associated tenporarily as part of a
current operation, such as vxplex cp or vxplex
att. A systemreboot or nmanual starting of a
volunme will dissociate the plex.

TEMPRM The plex was created for tenporary use by a
current operation. A system reboot or nanual
starting of a volume will renove the plex.

TEMPRMSD The plex and its subdisks were created for tem
porary use by a current operation. A system
reboot or nmanual starting of the volume wll
remove the plex and all of its subdi sks.

Vol une conditions for these usage types are reported as fol-
| ows:

Startable This condition is reported if the volune 1is not
enabled and if any of the plexes have a reported
condi tion of ACTIVE or CLEAN

Started This condition is reported if the volunme is
enabled and at |east one of the associated pl exes
is enabled in read-wite node (which is nornmal for
enabled plexes in the ACTIVE and EMPTY condi -
tions).

Started Unusabl e
This condition is reported if the volunme is
enabl ed, but the volunme does not nmeet the criteria
for being Started.

Unstartabl e
This condition is reported if the volunme is not
enabl ed, but the volune does not nmeet the criteria
for being Startable.

RAI D-5 Usage Type
ACTI VE Either the volune is started and the plex is
enabl ed, or the volume was not stopped cleanly and
the plex was valid when the volune was stopped.

CLEAN The plex contains valid data and the volunme was
stopped cleanly. The raid5 usage type does not
support any options passed in with -o.

Pl exes of RAID-5 volunmes can be either data plexes (that is,
RAID-5 plexes) or log plexes. RAID-5 plex conditions are as
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foll ows:

| OFAI L

NCDAREC

REMOVED

CFFLI NE

The plex was detached fromuse as a result of an
uncorrectable 1/0O failure on one of the subdi sks
in the plex.

No physical disk was found for one of the subdi sks
in the plex. This inplies either that the physi-
cal disk failed, making it unrecogni zable, or that
the physical disk is no |onger attached through a
known access pat h.

A physical disk used by one of the subdisks in the
plex was renpbved through admnistrative action
with vxdg -k rndisk.

The pl ex was di sabl ed using the vxnmend off opera-
tion.

RAID-5 pl exes can al so have these additional conditions:

DEGRADED

STALEPRTY

UNUSABLE

Due to subdisk failures, the plex is in degraded
nmode. This indicates a | oss of data redundancy in
the RAID-5 volune and any further failures could
cause data | oss.

The parity is not in sync with the data in the
plex. This indicates a |oss of data redundancy in
the RAID-5 volune and any further failures could
case data | oss.

This indicates a double-failure occurred wthin
the plex. The plex is unusable due to subdisk
failures and/or stale parity.

Log pl exes of RAID-5 volunes can have the follow ng condi-

tions:

ACTI VE

CLEAN

| OFAI L

NCDAREC

Either the volune is started and the plex is
enabl ed, or the volume was not stopped cleanly and
the plex was valid when the volune was stopped.

The plex contains valid data and the volunme was
st opped cl eanly.

The plex was detached fromuse as a result of an
uncorrectable 1/0O failure on one of the subdi sks
in the plex.

No physical disk was found for one of the subdi sks
in the plex. This inplies either that the physi-
cal disk failed, making it unrecogni zable, or that
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the physical disk is no |onger attached through a
known access pat h.

OFFLINE The plex was disabl ed using the vxnend off opera-
tion.

REMOVED A physical disk used by one of the subdisks in the
plex was renpbved through admnistrative action
with vxdg -k rndisk.

Log plexes of RAID-5 volunes can also have the follow ng
addi ti onal condition:

BADLOG The contents of the plex are not usable as | ogging
dat a.

Vol une conditions for volunmes of the raid5 usage type are
the sane as for the fsgen and gen usage types (Startable,
Unstartable, Started and Started Unusable). In addition, the
followi ng conditions can nodify the conditions:

Degraded This condition indicates that the RAID-5 plex of
the wvolunme is in degraded nbde due to the unavai -
lability of a subdisk in that plex.

Staleprty This condition indicates that some of the parity
inthe RAID-5 plex is stale and requires recovery.

FI LES
[etc/vx/typel usetype/vxinfo The utility t hat perforns
vxinfo operations for a par-
ticular vol une usage type.

EXI T CODES
The vxinfo utility exits wth a nonzero status if the
attenpted operation fails. A nonzero exit code is not a

conpl ete indicator of the problens encountered, but rather
denotes the first condition that prevented further execution
of the utility. See vxintro(lM for a list of standard exit
codes.

SEE ALSO
vxassi st (1M, vxintro(1M, vxmend(1lM, vxplex(1M, vxsd(1M,
vxvol (1M
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NANMVE
vxintro - introduction to Volune Manager utilities
SYNOPSI S
vxapslice, vxassist, vxbootsetup, vxconfigd, vxdctl,
vxdi sk, vxdi skadd, vxdiskadm vxedit, vxencap, vxevac,
vxi nfo, vxiod, vxnmake, vxnend, vxmirror, vxnotify, vxplex,
vXprint, vXr 5check, vxreattch, VXrecover, Vvxrelayout,

vxrel ocd, vxresize, vxrootmr, vxsd, vxsparecheck, vxstat,

vxtask, vxtrace, vxunroot, vxvol

DESCRI PTI ON

The Vol ume Manager utilities provide a shell-level interface
for use by system adm nistrators and hi gh-| evel applications
and scripts to query and mani pul ate obj ects nanaged through

the VERI TAS Vol unre Manager (VxVM

GLOSSARY
concat enat ed pl ex

A pl ex whose subdi sks are associated at specific

offsets wthin the address range of the plex,
extend into the plex address range for the

of the subdisk. This layout allows regions of one
or nore disks to create a plex, rather than a sin-

gle big region.

di sk D sks exist as two entities. One is the physica
disk on which all datais ultimtely stored and
whi ch exhibits all the behaviors of the underlying
t echnol ogy. The other is the Volunme Manager

presentation of disks which, while rmapping

to-one with the physical disks, are just presenta-
tions of units fromwhich allocations of storage
are nade. As an exanple, a physical disk presents
the image of a device with a definable geonetry



with a definable nunber of cylinders, heads etc.
whereas a Vol ume Manager disk is sinply a unit of
allocation with a nane and a si ze.

di sk access record

VXVM 3. 0

A configuration record that defines a pathway to a
di sk. The di sk access records nost comonly nane
a particular controller nunber, target ID, and
logical unit nunber. The list of all disk access
records stored in a systemis used to find al
di sks attached to the system D sk access records
do not identify particul ar physical disks.

D sk access records are identified by their disk
access nanes (also known as DA nanes).

Through the use of disk IDs, the Volume WManager
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di sk group

allows disks to be noved between controllers, or
to different locations on a controller. Wen a
disk is noved, a different disk access record w ||
be used when accessing the disk, although the disk
media record wll <continue to track the actua
physi cal di sk.

On sone systens, the Volunme Manager will build a
list of disk access records automatically, based
on the list of all devices attached to the system
On these systens, it is not necessary to define
di sk access records explicitly. On other systens,
di sk access records nust be defined explicitly
with the vxdi sk define operation. Specialty disks
(such as RAM disks or floppy disks) are likely to
require explicit vxdi sk define operations on al
syst ens.

A group of disks that share a comon configura-
tion. A configuration consists of a set of
records describing objects (including di sks,
vol unes, plexes, and subdi sks) that are associ ated
with one particular disk group. Each disk group
has an adm nistrator-assigned name that can be
used by the adm nistrator to reference that disk
group. Each di sk group has an internally defined


Antoni Sawicki


uni que disk group ID, which is used to differen-
tiate two di sk groups W th t he sane
adm ni strator-assi gned nane.

Di sk groups provide a nethod to partition the con-
figuration database, so that the database size is
not too large and so that database nodifications
do not affect too many drives. They also allow
the Vol ume Manager to operate with groups of phy-
sical disk media that can be noved between sys-
tens.

D sks and di sk groups have a circular relation-
ship: disk groups are forned from di sks, and di sk
group configurations are stored on disks. Al
disks in a disk group are stanped with a disk
group ID, which is a unique identifier for namng
di sk groups. Some or all disks in a disk group
al so store copies of the configuration database of
the di sk group

di sk group configuration

A di sk group configuration is a small database
that contains all volune, plex, subdisk, and disk
medi a records. These configurations are
VxVM 3.0 Last change: 15 Dec 1999 2
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replicated onto some or all disks in the disk

group, wusually wth one copy on each di sk
Because these databases are stored within disk
groups, record associations cannot span di sk
groups. Thus, a subdi sk defined on a disk in one
di sk group cannot be associated with a volune in
anot her di sk group

di sk header

A block stored in a private region of a disk and
that defines several properties of the disk. The
di sk header defines the size of +the private
region, the location and size of the public
region, the unique disk ID for the disk, the disk
group ID and disk group nanme (if the disk is
currently associated with a disk group), and the
host ID for a host that has exclusive use of the
di sk.



disk ID

A 64-byte universally unique identifier that 1is
assigned to a physical disk when its private
region is initialized with the vxdisk init opera-
tion. The disk ID is stored in the disk nedia
record so that the physical disk can be related to
the disk nmedia record at system startup

di sk nedia record

A reference to a physical disk or a disk partition
This record can be thought of as a physical disk
identifier for the disk or partition Disk media
records are configuration records that provide a
name (known as the disk nedia nanme or DM nane)
that you can use to reference a particular disk

i ndependent of its location on the systems vari-
ous disk controllers. D sk nmedia records refer-
ence particul ar physical disks through a disk 1ID

which is a unique identifier that is assigned to a
disk when it is initialized for wuse wth the
Vol unme Manager

Operations are provided to set or renpve the disk
ID stored in a disk nedia record. Such operations
have the effect of renobving or replacing disks,
with any associated subdisks being renoved or
replaced along with the disk

host ID A nane, usually assigned by the adnnistrator,

that identifies a particular host. Host IDs are

used to assign ownership to particular physica

di sks. When a disk is part of a disk group that

is in active use by a particular host, the disk is

stamped wth that host's host |ID |If another
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system attenpts to access the disk, it wll detect

that the disk has a non-matching host ID and wll
di sal l ow access until the first system discontin-
ues use of the disk. To allow for systemfailures
that do not clear the host ID, the vxdisk clearim
port operation can be used to clear the host ID
stored on a disk

If a disk is a nenber of a disk group and has a
host ID that matches a particul ar host, then that
host will inport the disk group as part of system



ker nel

| og

startup.

A log kept in the private region on the disk and
that is witten by the Vol une Manager kernel. The
log contains records describing the state of
volumes in the disk group. This |log provides a
mechani sm for the kernel to persistently register
state changes so that vxconfigd can be guaranteed
to detect the state changes even in the event of a
systemfailure

| ayered vol une

A virtual volunme used and managed directly by the
Vol unre Manager, not by a user. A layered volune
provi des storage for an upper-Ilevel volume, which
can itself be a layered volune. Up to four |evels
of volunes can be |layered. At the top level is a
user-controlled vol une. In VVM 3.0, a layered
vol une provides storage for only one upper-I|eve
vol une.

Layered volunmes all ow the Vol une Manager to inple-
ment the follow ng features:

0o Striped mrrors and concatenated mrrors are
new types of volume Ilayouts that are |ess
likely to fail and that provide faster recovery
times because there is less data to recover
(one colum or part of a colum versus the
whol e vol une).

0 Online relayout |lets you change the volune | ay-
out while the volume 1is online. See the
vxassi st (1M and vxrelayout (1M man pages for
nore i nformation.

0 RAID 5 subdi sk noves and RAID-5 snapshots (see
vxassi st (1M).

pl ex A copy of a volune's |ogical data address space,
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also called a mrror. A volunme can have up to 32
pl exes associated with it. Each plex is, at |east
conceptually, a copy of the volune that is main-



tai ned consistently in the presence of volune 1/0
and reconfigurations. Pl exes represent the pri-
mary means of configuring storage for a volune.
Pl exes can have a striped, concatenated, or RAID-5
organi zation (layout).

pl ex consi stency

If the plexes of a volunme contain different data,
then the plexes are said to be inconsistent. This
is only a problemif the Volune Manager i s unaware
of the inconsistencies, as the volune can return
differing results for consecutive reads. Pl ex
inconsistency is a serious conprom se of data
integrity. This inconsistency can be caused by
wite operations that start around the tine of a
systemfailure, if parts of the wite conplete on
one plex but not the other. Plexes can also be
i nconsi stent after creation of a mrrored vol une,
if the plexes are not first synchronized to con-
tain the same data. An inportant part of Volune
Manager operation is ensuring that consistent data
is returned to any application that reads a
volunme. This may require that plex consistency of
a volunme be " “recovered'' by copying data between
plexes so that they have the sane contents.
Alternatively, the volune can be put into a state
such that reads fromone plex are automatically
written back to the other plexes, thus making the
data consistent for that volune offset.

private region
D sks used by the Vol unme Manager contain two spe-
cial regions: a private region and a public
region. Usually, each region is formed froma com
plete partition of the disk; however, the private
and public regions can be allocated fromthe sane
partition.

The private region of a disk contains various on-
disk structures that are used by the Volune
Manager for various internal purposes. Each
private region begins wth a disk header which
identifies the disk and its disk group. Private
regions can also contain copies of a disk group's
configuration, and copies of the disk group's ker-
nel 1 og.

public region
The public region of a disk is the space reserved
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root disk

striped pl

subdi sk

vol boot fi

vol une

for allocating subdisks. Subdi sks are defined
with offsets that are relative to the begi nning of
the public region of a particular disk. Only one
contiguous region of disk can form the public
region for a particular disk.

group
Each systemrequires one special disk group, naned
rootdg, which is generally the default for nost

utilities. In addition to defining the regular
disk group information, the configuration for the
root disk group (rootdg) contains 1local inform-

tion that is specific to a disk group and that is
not intended to be novabl e bet ween systens.

ex
A plex that scatters data evenly across each of
its associated subdisks. A plex has a charac-

teristic nunber of stripe colums (consisting of
associ ated subdisks) and a characteristic stripe
unit size. The stripe unit size defines how data
with a particular address is allocated to one of
the associ ated subdi sks. Gven a stripe unit size
of 128 blocks and two stripe colums, the first
group of 128 blocks is allocated to the first sub-
di sk, the second group of 128 blocks is allocated
to the second subdisk, the third group to the
first subdi sk, and so on

A region of storage allocated on a disk for use
with a volunme. Subdisks are associated to vol unes
through plexes. One or nore subdisks are |aid out
to form plexes based on the plex |ayout (striped,
concatenated, or RAID-5). Subdisks are defined
relative to disk nmedia records.

Il e

The vol boot file is a special file (usually stored
in /etc/vx/volboot) that is used to bootstrap the
root disk group and to define a system s host |ID.
In addition to a host ID the volboot file con-
tains a list of disk access records. On  system
startup, this |list of disks is scanned to find a
disk that is a nmenber of the rootdg di sk group and
that is stanped with this systemis host ID. Wen
such a disk is found, its configuration is read
and is used to get a nore conplete list of disk
access records that are used as a second-stage
bootstrap of the root disk group, and to |ocate
all other disk groups.

A virtual disk device that |ooks to applications


Antoni Sawicki
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and file systens like a regular disk partition
device. Volumes present block and raw device
interfaces that are conpatible in their use with
di sk partition devices. However, a volune is a
virtual device that can be mnmrrored, spanned
across disk drives, noved to use di fferent
storage, and striped using admnistrative com
mands. The configuration of a volune can be
changed, using the Volune Manager utilities,
W t hout causing disruption to applications or file
systens that are using the vol une.

CONVENTI ONS
The VERI TAS Vol une Manager enploys certain conventions to
provide a degree of simlarity between various operations.
The conventions are used in the follow ng areas:

o Disk Goup Selection

o Standard Length Nunbers

o Comand Synt ax

Di sk Group Sel ection

Most commands operate upon only one disk group per invoca-
tion. Each disk group has a separate configuration from
every other disk group and it 1is possible for two disk
groups to contain two objects that have the sane nane. This
can happen, in particular, if a disk group is noved from one
system to another. However, nost utilities make no attenpt
to ensure that nanes between di sk groups are uni que, sSo name
col lisions can occur.

System adm ni strators who try to avoid nane collisions
should be able to use nost of the utilities w thout having
to specify disk groups except when creating obj ect s.
Admi ni strators cannot wuse single-command invocations that
reference objects in nore than one disk group, but disk
groups wll be selected automatically, based on objects
specified in the conmand.



The standard rules that nost commands use for selecting the
di sk group for a conmand are as foll ows:

0 Gven a particular set of object names specified on the
command, |ook for the disk group of each object. If al
objects are in the sane di sk group, use that disk group
If any named object is not unique between all disk
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groups, and if one of those object nanes is not in the
rootdg di sk group, then fail

0o To force use of a particular disk group, use -g diskgroup
to indicate the group. Non- uni que nanes do not cause
errors when a disk group is specified explicitly. The
di skgroup specification is either a disk group ID or a
di sk group nane.

0 A special case is provided for the rootdg disk group.
Any set of objects in the rootdg disk group can be speci -
fied without specifying -g rootdg, even if the given
obj ect nane is used in another disk group

If a set of object nanmes is given on the conmand |ine,
and if some are uni que but sonme are not unique, then the
command will still fail according to the rules |isted
above.

St andard Length Nunbers
Many basic properties of objects that are managed by the
Vol unme Manager require specification of lengths, either as a
pure object length or as an offset relative to sone other
obj ect . The Vol unme Manager supports volune |engths up to
2,147, 483,647 disk sectors (one terabyte on npst systens).
Typi ng such | arge nunbers, or even nuch smaller nunbers, can
be annoyi ng. The Vol unme Manager provides a uniform syntax
for representing such nunbers, and uses suffixes to provide
convenient nultipliers. Nunbers can be speci fied in
decinmal, octal, or hexadecimal. Also, nunbers can be speci-
fied as a sum of several nunbers, as a convenience to avoid
using a cal cul at or



A hexadeci mal (base 16) nunber is introduced using a prefix
of Ox. For exanple, Oxfff is the sane as deci mal 4095. An
octal (base 8) nunber is introduced using a prefix of O.
For example, 0177777 is the sane as deci nal 65535.

A nunber can be followed by a single-character suffix to
indicate a multiplier for the nunber. A length nunber with
no suffix character represents a count of standard di sk sec-
tors. The length of a standard di sk sector can vary between
systens; it is typically 512 bytes or 1024 bytes. On systens
where di sks can have different sector sizes, one of the sec-
tor sizes is chosen as the " “standard'' size. Support ed
suffi x characters are:

b Multiply the length by 512 bytes (bl ocks)
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S Multiply the length by the standard sector size
(defaul t)

k Multiply the length by 1024 bytes (Kil obytes)

m Multiply the length by 1,048,576 (1024K) bytes
(Megabyt es)

g Multiply the length by 1,073,741, 824 (1024M bytes
(G gabytes)

Nunmbers are represented internally as an integer nunber of
sectors. As aresult, if the standard disk sector size is
| arger than 512 bytes, numbers can be specified that wll
need to be rounded to a sector. Rounding is always done to
the next | owest, not the nearest, nultiple of +the sector
si ze.

Because the letter b is a valid hexadeci mal character, there
is a special case for the b suffix where a single blank
character can separate a nunber fromthe b suffix character.
Use of a blank within a nunber, when invoking commands from
the shell, usually requires quoting the nunber. For exam
pl e:

vxassi st make vol 01 "0x1000 b"

Numbers can be added or subtracted by separating two or nore



nunmbers by a plus or mnus sign, respectively. A plus sign
is optional. As an exanple, the largest allowed nunber that
can be represented on a systemwi th a 512 byte sector size
can be entered as:

10239g+1023m+1023k+1

Not e that 1024g-1 cannot be used, because the inplenmentation
cannot handle the internediate representation of 1024g
(which is greater than the largest nunber that can be
represented) internally.

In output, the Volume Manager reports length nunbers as a
sinple count of sectors, with no suffix character.

Case is ignored in length specification. Hexadeci ma
numbers and suffix characters can be specified using any
reasonabl e conbi nati on of uppercase and | owercase letters.

Uility Syntax
Most utilities in the Volunme Manager provide nore than one
operation, wth operations grouped into utilities primarily

VxVM 3. 0 Last change: 15 Dec 1999 9

Mai nt enance Comands vxintro(1M

by object type. Uilities that provide multiple operations
are typically invoked with the follow ng form

utility name [ options ] keyword [ operands ]

utility name is the nanme of the Volune Manager command and
keyword specifies the specific operation to perform Any
options that are introduced in the standard -letter form
precede the operation keyword. This is in keeping with
standard SystemV UNI X utility syntax, which provides for a
set of options as the first argunents to a comrand, foll owed
by any non-option operands. The keyword is considered an
operand under standard System V synt ax.

Al of the utilities provide an extended usage nessage that
lists all the options and operation keywords supported by
the utility. For utilities that are keyword-based, this
extended usage nessage can be displayed using the keyword
help. Uilities that use operands for purposes other than
operation selection provide a reserved option of -Hto



di spl ay the extended usage information.

RECORD TYPES

Di sk group configurations contain six types of records:

o Disk Access Records

o Disk Goup Records

o Disk Media Records

o Plex Records

0 Subdi sk Records

o Vol une Records

D sk access records are specific to the root disk group and
are stored in configurations only because there is no other
convenient place to store them otherwise, they are 1ogi-

cally separate from all disk groups. Because they are
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Di sk

specific and nmeaningful to the local systemonly, the 1ogi-
cal place for their storage is the rootdg since that is the
only disk group guaranteed to exist on the system

Access Records

D sk access records define an address, or access path, that
can be wused to access a disk. The list of all disk access
records defines the list of all disk addresses that the
Vol unmre Manager can use to |ocate physical disks. Disk
access records do not define specific physical disks, since
physical disks can be noved on a system \Wen a physica
disk is noved, a different disk access record nay be neces-
sary to locate it.



D sk access records are stored in the rootdg di sk group con-
figuration. Unlike all other record types, the nanes of
di sk access records can conflict with the nanes of other
records. For exanple, a specialty disk (such as a RAM di sk)
can use the sane nane for both the disk access record and
the disk media record that points to it. It is typically
advi sable to use different nanes for the access and nedia
records, to avoid additional confusion if disks are noved.

D sk access records can be defined explicitly. Sone (some-
tinmes all) disk access records may be configured automati -
cally by the Volune Manager, based on available infornation
in the operating system Such automatically-configured
di sks are not stored persistently in the on-disk root disk
group configuration, but are instead regenerated every tine
t he Vol ume Manager starts up

D sk access records have the following fundanental attri-
but es:

di sk access nane

The nanme of the disk access record is typically a
di sk address. Di sk access nanes are usually of
the form c#t#d#s2, indicating use of the entire
disk on controller c#, with SCSI target ID t#, and
logical unit d#. The s2 suffix is used as a con-
vention indicating the use of standard partition-
ing. OQher systens are likely to have different
conventions for the disk access nane.

type Each di sk access record has a type, which identi-
fies key characteristics of the Volunme Manager's
interaction with the disk. Available types are:
sliced, sinple, and nopriv. See vxdisk(1M for
nore i nformation on di sk types. Typically, nost
or all of +the disks will be of type sliced. It
may be desirable to create specialty disks (such
as RAM di sks) with type nopriv.
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If the physical disk represented by the disk access record
is associated wth a disk nedia record, then the foll ow ng
fields are defined:

di sk group nane



The name of the disk group containing the disk
medi a record.

di sk nedi a nane
The name of the disk nmedia record that points to
t he physical disk

Additional attributes can be added, arbitrarily, by disk
types. See vxdisk(1M for a list of additional attributes
defined by the standard di sk types.

Di sk Group Records
Di sk group records define several different types of nanmes
for a disk group. The different types of nanes are:

al i as name
This is the standard name that the system uses
when referencing the disk group. References to
the di sk group nane usually nmean the alias nane.
Volurme directories are structured into subdirec-

tories based on the disk group alias nane. Typi -
cally, the disk group's alias nane and real nane
are identical. A local alias can be useful for

gaining access to a disk group with a nane that
conflicts with other disk groups in the system or
that conflicts wth records in the rootdg disk

gr oup.

di sk group ID

A 64-byte identifier that represents the unique ID
of the disk group. Al disk groups on all systens
shoul d have a different disk group ID even if
they have the sane real nane. This identifier is
stored in the disk headers of all disks in the
disk group. It is used to ensure that the Vol une
Manager does not confuse two disk groups which
were created with the sane nane.

real name This is the nane of the disk group, as defined on
di sk. This nane is stored in the disk group con-
figuration, and is also stored in the disk headers
of all disks in the disk group

D sk Medi a Records
D sk nedia records define a specific disk wthin a disk

group. The nane of a disk nmedia record (the disk nedia
narme) is assigned when a disk is first added to a di sk group
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(using the vxdg adddi sk operation). D sk nedia records can
be assigned to specific physical disks by associating the
disk media record wth the current disk access record for
t he physical disk

D sk nedia records have the following fundanental attri-
but es:

di sk access nane

The di sk access nanme that is currently used to
access the physical disk referenced by the disk
ID. If the disk IDis defined, but no physical
disk with that ID could be found, the disk access
name will be clear. A disk where the physica
di sk could not be found is considered to be in the
NODAREC, or inaccessible, state. A disk can
becone inaccessible either because the indicated
disk is not currently attached to the system or
because /O failures on the physical disk
prevented the Vol une Manager from identifying or
usi ng the physical disk.

disk ID A 64-byte unique identifier representing the phy-
sical disk to which the nedia record is associ -
ated. This can be cleared to indicate that the
disk is considered in the renoved state. A
removed di sk has no current association wth any
physi cal di sk.

A disk nedia record that has an active association wth a
physical disk (both the disk ID and the disk access nane
attributes are defined), inherits several properties from
the underlying physical disk. These attributes are taken
fromthe di sk header, which is stored in the private region
of the the disk. These inherited attributes are:

atomc |/0O size
This is the fundamental 1/0O size for the disk, in
bytes, also known as the sector size. Al 1/0O
operations to this disk nust be nultiples of this
size. Vol une Manager requires that all disks have
the same sector size. On nost systens, this size
is 512 bytes.

private | ength
The I ength of the region of the physical disk that
is reserved for storing private Volunme Manager
i nformation.

public length
The I ength of the region of the physical disk that
is available for subdisk allocations.
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Pl ex Records
Pl ex records define the characteristics of a particular plex
of a volune. A plex can be in either an associated state or
a di ssoci ated state. In the dissociated state, the plex is
not a part of a volune. A dissociated plex cannot be
accessed in any way. An associated plex can be accessed
t hrough the vol une.

Pl exes have the followi ng fundanental attributes:

comrent An adm ni strator-assigned string of up to 40 char-
acters that can be set and changed using the
vxedit utility. The Volune Manager does not
interpret the comment field. The comment cannot
contain new ine characters.

condition flags
Various condition flags are defined for the plex
that define state which is recognized automati -
cally, rather than nmanaged by the volune usage
type. Defined flags are:

| OFAI L The plex was detached as a result of an
/O failure detected during norma
vol urme 1/ 0. The plex is out-of-date
with respect to the volune, and in need
of conplete recovery. However, this
condition also indicates a likelihood
that one of the disks in the system
shoul d be repl aced.

NODAREC No physi cal di sk could be f ound
corresponding to the disk IDin the disk
medi a record for one of the subdisks
associated with the plex. The plex can-
not be used until the condition is fixed
or the affected subdisk is dissociated.

RECOVER A disk for one of the disk nmedia records
was replaced or was reattached too late
to prevent the plex from becom ng out-
of -date with respect to the volunme. The
plex requires conplete recovery from
another plex in the volunme to synchron-
ize the plex with the <correct contents
of the vol une.
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REMOVED One of the disk nmedia records was put
into the renoved state through explicit
adm ni strative action. The plex cannot
be wused wuntil the disk is replaced or
the affected subdi sk is dissociated.

Last change: 15 Dec 1999 14

Mai nt enance Comands vxintro(1M

contiguous length

| / O node

| ayout

| ength

The offset of the first block in the plex address
space that 1is not backed by a subdisk. |If the
pl ex has no holes, the contiguous I|ength natches
the plex Ilength. If the contiguous length is
equal to or greater than the | ength of the associ-
ated volune, the plex is considered conplete, oth-
erwise it is sparse

Each plex is in read-wite, read-only, or wite-

only node. This node affects read and wite
operations directed to the volune, if the plex is
enabl ed. For read-wite and read-only nodes,

vol une read operations can be directed to the
plex. For read-wite and wite-only nodes, vol une
wite operations are directed to the plex.

Plexes are normally in read-wite node. Wite-
only node is used to recover a plex that fail ed,
and whose contents have thus becone out-of-date
with respect to the volune. It is also used when
attaching a new plex to a vol une. In wite-only
node, wites to the volune will update the plex,
causing witten regions to be up-to-date. Typi -
cally, a set of special copy operations wll be
used to update the renmi nder of the plex.

The organization of associated subdisks W th
respect to the plex address space. The layout is
striped, concatenated, or RAID 5.

The length of a plex is the offset of +the |ast
subdisk in the plex plus the Iength of that sub-
disk. In other words, the length of the plex is
defined by the last block in the plex address
space that is backed by a subdisk. This value my
or may not relate to the |length of the vol une,
dependi ng on whether the plex is conpletely con-
tiguously all ocated.



| og subdi sk
Each plex can have at npbst one associated | og sub-
disk. A log subdisk is used with the dirty region
logging feature to inprove the tinme required to
recover consistency of a volune after a system
failure.

pl ex state

Each plex 1is either enabl ed, di sabl ed, or
det ached. When enabled, normal read and wite
operations fromthe volune can be directed to the
pl ex. When disabled, no I/O operations will be
VxVM 3.0 Last change: 15 Dec 1999 15
Mai nt enance Comands vxintro(1M

applied to the plex. Wen detached, normal vol une
I/Owll not be directed to the plex.

I/ O failures encountered during normal volunme 1/0O
may mnove the enabled state for a plex directly
fromenabled to detached. See the description of
vol une exception policies (earlier in this nmanua

page) for nore information.

subdi sks Each plex has zero or nobre associated subdisks.
Subdi sks are associated at offsets relative to the
begi nni ng of the plex address space. Subdisks for
concatenated plexes my not cover the entire
Il ength of the plex, in which case they |eave holes
in the plex. A plex that is not as long as the
volume to which it is associated is considered to
have a hole extending fromthe end of the plex to
the end of the volune. A plex with a hole is con-
si dered i nconpl et e, and is sonetines called
spar se.

usage-type state
Vol une usage types nmintain a private state field
related to the the operations that have been per-
formed on the plex, or to failure conditions that
have been encountered. This state field contains
a string of up to 14 characters.

volatile state
A plex is considered to have "“volatile'' contents
if the disk for any of the plex's subdisks is con-



sidered to be volatile. The contents of a vola-
tile disk are not presuned to survive a system
reboot. The contents of a volatile plex are
al ways consi dered out-of-date after a recovery and
in need of conplete recovery from anot her pl ex.

Subdi sk Records
Subdi sk records define a region of disk, allocated from a
di sk's public region. Subdisks have very little state asso-
ciated with them other than the <configuration state that
defines which region of disk the subdi sk occupies. Subdisks
cannot overlap each other, either in their associations with
pl exes, or in their arrangenent on di sk public regions.

Subdi sks have the follow ng fundanental attributes:

comrent An adm ni strator-assigned string of up to 40 char-
acters that can be set and changed using the
vxedit utility. The Vol une Manager does not
interpret the comment field. The comment cannot
contain new ine characters.
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di sk nedi a nane
The nane of the disk nmedia record that the subdi sk
is defined on

di sk of fset
The offset, fromthe beginning of the disk's pub-
lic region, to the start of the subdisk

| ength The I ength of the subdi sk

pl ex of fset
For associated subdisks, this is the offset (from
the begi nning of the plex) of the subdi sk associ a-
tion. For subdi sks associ ated wth stri ped
pl exes, the plex offset defines relative ordering
of subdisks in the plex, rather than actua
offsets within the plex address space.

Vol unme Records
Vol une records define the characteristics of particular
vol une devi ces. The nane of a volune record defines the
node nane used for files in the /dev/vx/dsk and /dev/vx/rdsk
directories. The block device for a particular volune



(which can be used as an argunent to the nount command (see
mount (1M ) has the path:

[ dev/ vx/ dsk/ gr oupnane/ vol une

where groupnane is the nane assigned by the adm nistrator to
the disk group containing the volune. The raw device for a
vol une, typically used for application I/O and for issuing
I/ O control operations (see ioctl(2)), has the path:

[ dev/ vx/ rdsk/ gr oupnane/ vol une

For conveni ence, volunes assigned to the root disk group are
accessible under the rootdg subdirectories of /dev/vx/dsk
and /dev/vx/rdsk, but are al so under /dev/vx/dsk/volune and
/ dev/ vx/ rdsk/ vol une.

Reads to a volune device are directed to one of the read-
wite or read-only plexes associated with the volune.
Wites to the volunme are directed to all of the enabled
read-wite and wite-only plexes associated with the vol une.

During a wite operation, two plexes of a volunme may becone
out of sync with each other, due to the fact that wites
directed to two disks can conplete at different times. This
is not normally a problem However, if the systemwere to
crash or | ose power during a wite operation, the two pl exes
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coul d have different contents.

Most applications and file systens are not witten with the
presunption that two separate reads of a device can return
different contents without an intervening wite operation.
Since plexes with different contents could cause such a
situation where two read operations of a block return dif-
ferent contents, the Volunme Manager expends consi derable
effort to ensure that this is avoi ded.

Vol unes have the follow ng fundanental attributes:
comrent An adm ni strator-assigned string of up to 40 char-

acters that can be set and changed using the
vxedit utility. The Vol une Manager does not



exception

interpret the comment field. The comment cannot
contain newine characters.

policy

There are several nodes that can be set on the
volunme, by wutilities according to the usage type
of the volune. These nodes affect operation of a
volunme in the presence of I/Ofailures. Currently
only one of these policies, called GEN DET SPARSE
is ever used. This policy tracks conplete and
i nconplete plexes in a volunme (an inconplete plex
does not have a backing subdisk for all blocks in

the volunme). If an unrecoverable error occurs on
an i nconplete plex, the plex is detached (disabl ed
fromreceiving regular volune I/O requests). | f

an unrecoverable error occurs on a conplete plex,
the plex is detached unless it is the last com
plete plex. If the plex is the last conplete
read-wite plex, any inconplete plexes that over-
lap with the error will be detached but the plex
with the error will remain attached.

This default policy is chosen to ensure that an
I/O that fails on one plex wll not, in the
future, be directed to that plex again unless that
plex is the last conplete plex remining attached
to the volunme. 1In that case, the policy ensures
t hat the volunme wll return the error con-
sistently, even in the presence of inconplete
pl exes.

| ength Each volunme has a |l ength, which defines the limt-
ing offset of read and wite operations. The
length is assigned by the admnistrator, and may
or nmay not nmatch the lengths of the associated
pl exes.
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log type A policy to use for |ogging changes to the vol une,

whi ch can be assigned by the adm nistrator. Poli -
cies that can be specified are:

none Do not perform any special actions when
witing to the volune. Just wite the
requested data to all read-wite or



pl exes

write-only plexes.

dirty-region-1log

A volune is divided into regions. A bit-
map where each bit corresponds to a
region is nmaintained. Wen a wite to a
particul ar region occurs, the respective
bit is set to on. Wen the system is
restarted after a crash, this region
bitmap is used to limt the anpbunt of
data copying that is required to recover
pl ex consistency for the volune. The
regi on changes are |ogged to special |og
subdi sks associated with each of the
pl exes associated with the volunme. Use
of dirty region logging can greatly
speed recovery of a volunme, but it also
degrades performance of the vol une under
normal operation.

Each vol ume has between zero and 32 associated
pl exes.

read policy

VXVM 3.0

A configurable policy for switching between pl exes
for volunme reads. When a volune has nore than one
enabl ed associ ated plex, the Volune Manager can
distribute reads between the plexes to distribute
the 1/Oload and thus increase total possible
bandwi dth of reads through the volune. The read
policy can be set by the adm nistrator. Possi bl e
policies are:

preferred pl ex
This read policy specifies a particular
named plex that is used to satisfy read
requests. In the event that a read
request cannot be satisfied by the pre-
ferred plex, this policy changes to
round-r obi n.

round-robin
For every other read operation, distri-
bute the operation across all of the
avai |l abl e plexes. Gven three plexes,
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this wll switch between each of the
three plexes, so each plex gets one
third of the read requests.

sel ect This read policy is the default policy,
and adjusts to use an appropriate read
policy based on the set of plexes asso-
ciated with the volune. |If exactly one
enabl ed read-wite striped plex is asso-
ciated with the volune, then that plex
is chosen automatically as the preferred
pl ex; otherw se, the round-robin policy
is used. If a volune has one striped
plex and one non-striped plex, prefer-
ring the striped plex often yi el ds
better throughput.

read/ wite-back recover node
This is a node that applies to the volune, which
is mnaged by wutilities as part of plex con-
sistency recovery. Wien this nobde is enabled,
each read operation will recover plex consistency
for the region covered by the read. Pl ex con-
sistency is recovered by reading data from bl ocks
of one plex and witing that data to all other
witable plexes. This ensures that a future read
operation covering the sanme range of blocks wll
read the sanme data.

start options
This is a string that is organized as a set of
usage-type options to apply when starting (ena-
bling) a volune. See vxvol (1M for details.

usage type

Each vol une has a usage type, which defines a par-
ticular class of rules for operating on the
vol une, typically based on the expected content of
the vol une. Several utilities can apply exten-
sions or limtations that apply to volunes with a
particular usage type. Several wusage types are
included with the base release of the Volune
Manager: fsgen, for use with volunmes that contain
file systens; gen, for use with volunes that are
used as swap devices or for other applications
that do not use file systens; and special root and
swap usage types which are specifically for use
with the root file systemvolune and the primry
swap devi ce.

usage-type state
Usage types nmaintain a private state field rel ated
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to the volune that relate to operations that have
been perforned on the volune, or to failure condi-
tions that have been encountered. This state
field contains a string of up to 14 characters.

user | group| node

These attributes are the wuser, group, and file
perm ssion nodes used for the volune devi ce nodes.
The user and group are normally root. The node
usually allows read and wite pernmission to the
owner, and no access by other users.

vol une state

Each volume is either enabled, disabled, or
det ached. When enabled, normal read and wite
operations are allowed on the volune, and any file
system residing on the volune can be nounted, or
used in the usual way. Wen disabled, no access
to the volume or any of its associated plexes is
al | owed.

wite-back-on-read-failure node

writ ecopy

This is a node that applies to the volune, which
can be enabled or disabled by the adm nistrator
using vxedit. If this nobde is enabled, then a
read failure for a plex will cause data to be read
froman alternate plex and then witten back to
the plex that got the read failure. This wll
usually fix the error. Only if the witeback
fails wll the plex be detached for having an
unrecoverable I/O failure.

node

This is a node that applies to the volunme, which
can be enabled or disabled by the adm nistrator
using vxedit. This node takes affect only if
dirty region logging is in effect. When t he
operating system hands off a wite request to the
volune driver, the operating system may conti nue
to change the nenory that is being witten to
di sk. The Vol unme Manager cannot detect that the
menory is changing, so it can inadvertently |eave
plexes wth inconsistent contents. This is not
normal |y a problem because the operating system
ensures that any such nodified nenory is rewitten
to the volunme before the volume is closed (such as
by a clean system shutdown). However, if the sys-
tem crashes, plexes may be inconsistent. Si nce
the dirty region | ogging feature prevents recovery



of the entire volune, it my not ensure that
pl exes are entirely consistent.
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Turning on the witecopy node (which is normally
set by default) often causes the Volume Manager to
copy the data for a wite request to a new section
of nmenory before witing it to disk. Because the
wite is done fromthe copied nenory, it cannot
change and so the data witten to each plex is
guaranteed to be the same if the wite conpl etes.

VOLUME USAGE TYPES

The usage type of a volunme represents a class of rules for
operating on a volume. Each usage type is defined by a set
of executabl es under the directory /etc/vx/typel/usage type,
where wusage type is the nane given to the usage type. The
requi red executables are: vxinfo, vxmake, vxnend, vxplex,
vxsd, and vxvol. These executables are invoked by the
Vol une Manager administrative utilities with the same nanes.
The executabl es under /etc/vx/type should not, normally, be
executed directly.

Fi ve usage types are provided with the Vol une Manager: gen
fsgen, root, swap, and raid5. It is possible for third-
party products to install additional usage types.

The usage types provided with the Vol ume Manager store state
information in the volune and plex usage-type state fields.
The state fields defined for volunes are:

ACTI VE The vol ume has been started and is running nor-
mal |y, or was running normally when the system was
stopped. |If the system crashes in this state,
then the volune may require plex consistency
recovery.

CLEAN The vol ume has been stopped and the contents for

all plexes are consistent.

EMPTY The volunme is not yet initialized. This is the
initial state for volunmes created by vxmake.

NEEDSYNC The volune requires recovery. This 1is typically
set after a systemfailure to indicate that the



SYNC

pl exes in the volune nay be inconsistent, so that
they require recovery (see the resync operation in
vxvol (1M).

Pl ex consistency recovery is currently being done
on the volune. vxvol resync sets this state when
it starts to recovery plex consistency on a vol une
that was in the NEEDSYNC st at e.

The state fields defined for plexes are:

VXVM 3. 0
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ACTI VE

CLEAN

EMPTY

COFFLI NE

SNAPATT

SNAPDI S

SNAPDONE

The plex is running normally on a started vol une.
The pl ex condition flags (NODAREC, REMOVED,
RECOVER, and ICFAIL) may apply if the system is
rebooted and the volune restart ed.

The plex was running normally when the volunme was
stopped. The plex will be enabled w thout requir-
ing recovery when the volune is started.

The plex is not yet initialized. This state is
set when the volune state is al so EMPTY.

The plex was di sabled by the vxmend of f operation.
See vxnend(1M for nore information.

This is a snapshot plex that is being attached by
the vxassist snapstart operation. Wen the attach
is conplete, the state for the plex wll be
changed to SNAPDONE. |If the systemfails before
the attach conpletes, the plex and all of its sub-
di sks will be renoved.

This is a snapshot plex created by vxpl ex
snapstart that is fully attached. A plex in this
state can be turned into a snapshot volune wth
vxpl ex snapshot. See vxplex(1lM for nore inforna-
tion. |If the systemfails before the attach com
pletes, the plex wll be dissociated fromthe
vol une.

This is a snapshot plex <created by vxassist
snapstart that is fully attached. A plex in this
state can be turned into a snapshot volune wth



vxassi st snapshot. See vxassist(1M for nore

i nformati on. If the system fails before the
attach conpletes, the plex and all of its subdisks
will be renoved.

SNAPTMP  This is a snapshot plex being attached by the

vxpl ex snapstart operation. Wen the attach is
conplete, the state for the plex will be changed
to SNAPDIS. |If the systemfails before the attach
conpletes, the plex will be dissociated from the
vol une.

STALE The plex was detached, either by vxplex det or by
an I /O failure. wvxvol start will change the state
for a plex to STALE if any of the plex condition
flags are set. STALE plexes will be reattached

autonmatically, when starting a volume, by calling
vxpl ex att.
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TEMP This is a plex that is being associated and
attached to a volume with vxplex att. |If the sys-
temfails before the attach conpletes the plex

will be dissociated fromthe vol une.

EXIT

TEMPRM This is a plex that is being associated and

attached to a volume with vxplex att. |If the sys-
temfails before the attach conpletes the plex
will be dissociated fromthe volune and renoved.

Any subdisks in the plex will be kept.

TEMPRMSD This is a plex that is being associated and

attached to a volume with vxplex att. |If the sys-
temfails before the attach conpletes, the plex
and its subdisks wll be dissociated fromthe

vol une and renoved

CODES

The majority of the Vol une Manager utilities wuse a common
set of exit codes, which can be used by shell scripts or
other types of prograns to react to specific problens
detected by the wutilities. For C programers, these exit
status codes are defined in the include file wvolclient.h.
The nunber and mnmacro name for each distinct exit code is
descri bed below. Shell script witers nust directly conpare



agai nst the nunbers specified.

(0) VEX_OK

The utility is not reporting any error through the
exit code.

(1) VEX_USAGE
Sormre command |ine arguments to the wutility were
i nval i d.

(2) VEX_SYNTAX
A syntax error occurred in a cormand or descri p-
tion, or a specified record name is too |long or
contains invalid characters. Thi s code is
returned only by utilities that inplenment a com
mand or description |anguage. This code nay also
be returned for errors in search patterns.

(3) VEX_NOvOLD
The vol ume daenon does not appear to be running.

(4) VEX_IPC
An unexpected error was encountered while comuni -
cating with the vol ume daenon

(5) VEX_GCSERR
An unexpected error was returned by a system cal
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or by the Clibrary. This can also indicate that
the utility ran out of nenory.

(6) VEX_LCST

The status for a commit was |ost because the
vol une daenon was killed and restarted during the
commt of a transaction, but after restart the
vol ume daenon did not know whether the conmmit suc-
ceeded or fail ed.

(7) VEX_UTI LERR

The utility encountered an error that it should
not have encountered. This generally inplies a
condition that the utility should have tested for
but did not, or a condition that results fromthe
vol une daenon returning a value that did not make
sense.



(8) VEX_TI MEQUT
The tine required to conplete a transaction
exceeded 60 seconds, causing the transaction | ocks
to be lost. As nost utilities will reattenpt the
transaction at I|east once if a tineout occurs,
this usually inplies that a transaction tined out
two or nore tines.

(9) VEX_NODG
No di sk group could be identified for an opera-

tion. This results either from namng a disk
group that does not exist, or from supplying nanes
on a command l|ine that are in different disk

groups or in multiple disk groups.

(10) VEX_CHANGED

A change nmade to the database by another process
caused the wutility to stop. This code is also
returned by a usage-type-dependent utility if it
is given arecord that is associated with a dif-
ferent usage type. |If this situation occurs when
the usage-type-dependent utility is called froma
switchout utility, then the database was changed
after the switchout utility determ ned the proper
usage type to invoke.

(11) VEX_NCENT
A requested subdi sk, plex, or volune record was
not found in the configuration database. This may
al so nmean that a record was an i nappropriate type.

(12) VEX_EXI ST
A nane used to create a new configuration record
mat ches the name of an existing record.
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(13) VEX BUSY
A subdi sk, plex, or volunme is | ocked agai nst con-

current access. This code is wused for inter-
transaction | ocks associated with usage type util-
ities. The code is al so used for the dissociated

pl ex or subdisk |ock convention, which wites a
non-blank string to the tutil[0] field in a plex
or subdisk structure to indicate that the record
i's being used.



(14)

(15)

(16)

(17)

VEX_NOUSETYPE

No usage type could be determined for a wutility
that requires a usage type.

VEX_BADUSETYPE

An unknown or invalid usage type was specified.

VEX_ASSCC
A plex or subdisk is associated, but the operation
requires a dissociated record.

VEX_DI SASSCC

A plex or subdisk is dissociated, but the opera-
tion requires an associated record. This code can
al so be used to indicate that a subdisk or plex is
not associated with a specific plex or vol une.

(18) VEX__LAST
A plex or subdi sk was not dissociated because it
was the last record associated with a volune or
pl ex.

(19) VEX_TOOVANY
Associ ation of a plex or subdi sk woul d surpass the
maxi mum nunber that can be associated to a vol une
or plex.

(20) VEX_| NVAL
A specified operationis invalid within the param
eters speci fi ed. For exanple, this code is
returned when an attenpt is nmade to split a sub-
disk on a striped plex, or to use a split size
that is greater than the size of the plex.

(21) VEX_| CERR
An 1/ O error was encountered that caused the util-
ity to abort an operation.

(22) VEX_NOPLEX
A volume involved in an operation did not have any
associ ated plexes, although at Ileast one was
required.
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(23) VEX_NOSUBDI SK



A plex involved in an operation did not have any
associ ated subdisks, although at |east one was
required.

(24) VEX_UNSTARTABLE

A volunme could not be started by the vxvol start
operation, because the configuration of the vol une
and its plexes prevented the operation.

(25) VEX_STARTED

A specified volunme was al ready started.

(26) VEX_UNSTARTED

A specified volunme was not started. For exanple,
this code is returned by the vxvol stop operation
if the operation is given a volune that 1is not
start ed.

(27) VEX_DETACHED

A volume or plex involved in an operation is in
the detached state, thus preventing a successfu
operati on.

(28) VEX_DI SABLED

A volume or plex involved in an operation is in
the disabled state, thus preventing a successfu
operati on.

(29) VEX_ENABLED

A volunme or plex involved in an operation is in
the enabled state, thus preventing a successfu
operati on.

(30) VEX_UNKNOMN

An unknown error was encountered. This code nmay
be wused, for exanple, when the volune daenon
returns an unrecogni zed error numnber

(31) VEX_OPEN

An operation failed because a volune device was
open or nounted, or because a subdi sk was associ -
ated with an open or nmounted volunme or plex.

(65) VEX_ARRAY

An array-related APl fail ed.

(66) VEX_ARRAY_| NCOVPAT

An array-specific guideline was viol at ed.

Exit codes greater than 32 are reserved for use by usage

t ypes.
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specific utilities.

SEE ALSO
mount (1M, vxapslice(1M, vxassist(1M, vxboot set up(1M,
vxconfigd(1M, vxdct!| (1M, vxdg( 1M, vxdi sk( 1M,

vxdi skadd(1M, vxdi skadm( 1M, vxdisksetup(1lM, vxdnpadn(1lM,
vxedit (1M, vxencap(1lM, vxevac(1lM, vxinfo(1M, vxiod(1lM,

vxlicense(1M, vxmeke( 1M, vxnend( 1M, vxmrror (1M,
vxnoti fy(1M, vxpl ex( 1M, vxprint (1M, vxr5check( 1M,
vxreattach(1M, vxrecover(1lM, vxrelayout (1M, vxrelocd(1M,
vxresi ze(1M, vxrootmr (1M, vxsd(1M, vxsparecheck(1lM,
vxstat (1M, vxt ask( 1M, vxtrace(1M, vxunr oot (1M,

vxvol (1M, ioctl(2), plexrec(4), sdrec(4), vol _pattern(4),
vol rec(4), vxmake(4)

For information about other aspects of the Volune Manager,
see:

vxintro(3X), vxio(7), vxinfo(7)

VERI TAS Vol une Manager Cetting Started Quide
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NAMVE
vxiod - start, stop, and report on Volunme Manager Kkernel
daenons
SYNOPSI S
vxi od

vxiod [-f ] [set count]

DESCRI PTI ON
The vxiod wutility starts, stops, or reports on Volune
Manager |1/O daenpons. An |/ O daenon provides a process con-
text for performng Vol une Manager |/Q  Volune Manager |/0O
daenmons are not required for correct operation, but not hav-
ing I/0O daenons can adversely affect system performance.

When invoked with no argunents, vxiod prints the current
nunmber of volune |1/0O daenons on the standard output.

The nunber of daenbns to create for general 1/O handling 1is

dependent on system load and usage. It is generally not
necessary to start nore than one daenon for each CPU on the
system If wvolume recovery seens to proceed slower at

tines, it may be worthwhile to create nore daenons.

Each I/ O daenon starts in the background and creates an
asynchronousl y-runni ng process, which detaches itself from
the controlling termnal and beconmes a volune 1/0O daenon

The wvxiod utility does not wait for these processes to com

pl et e.
KEYWORDS
set When invoked with the set keyword, vxiod creates
the nunber of daenons specified by count. |If nore
volune I/ O daenons exist than are specified by
count, the excess processes termnate. |If nore

than the maxi mrum nunber are created, the requested
nunmber is silently truncated to that maxi num

OPTI ONS



-f Forces the kill of the last |I/O daenon. W t hout
this option, the I/0O daenons can only be reduced

to one.
EXI T CODES
The vxiod utility prints a diagnostic on the standard error,
and exits if an error s encountered. If an 1/ O occurs

within a forked I/O daenon process, then the 1/0O is not
reflected in the exit status for vxiod. Oherw se, vxiod
returns a nonzero exit status on errors.
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Usage errors result in an exit status of 1 and a usage nes-

sage. |If the requested nunber of daenbns cannot be created,
then the exit status is 2, and the nunber of daenpns that
were successfully started is reported. |If any other error
occurs, the exit status is 3.
FI LES
[ dev/ vx/ vxi od The device used to report on
and start volune |[|/O daenon
processes.
NOTES

Vol une Manager |/ O daenons cannot be killed directly through
the use of signals.

The nunber of Vol unme Manager 1/0O daenons currently running
can only be determ ned by running vxiod; |I/O daenons do not
appear in the |ist of processes produced by the ps comand.

SEE ALSO
ps(1l), vxconfigd(1lM, wvxdctl (1M, vxintro(1lM, fork(2),
vxi o(7), vxiod(7)
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NAME
vxlicense - VERITAS |icensing key utility

SYNOPSI S
vxlicense [-c] [-p] [-t feature]

DESCRI PTI ON
vxlicense, the VERI TAS licensing key utility, maintains the
VERI TAS | i cense key file.

OPTI ONS
-C Creates a license key file. wvxlicense pronmpts for
a license key.
-p Prints available VERI TAS |icenses and features in
a system
-t feature

Tests a VERITAS license in a system

EXAMPLES



The foll ow ng exanpl e shows how to use vxlicense to initial-
ize the VERITAS |licensing key file. After entering the com
mand, vxlicense pronpts for a license key. It <creates the
license key file after you enter the key.

vxlicense -c

To list avail able features, enter:
vxlicense -p

Feat ure nane: CURRSET [ 95]

Nunber of l|icenses: 1 (non-floating)
Expiration date: 12/31/99

Rel ease Level: 20

Machi ne O ass: 934986342

Feature nane: RAID [96]

Nunmber of l|icenses: 1 (non-floating)
Expiration date: 12/31/99

Rel ease Level: 20

Machi ne O ass: 934986342
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NAME
vxnmake - create Vol une Manager configuration records

SYNOPSI S

vxmake [-pV ] [-g diskgroup] [-0 useopt] [-U wusetype] [-T
alo] [-d descfile]

vxmake [-pV ] [-g diskgroup] [-0 useopt] pl ex name
[attribute=val ue...]



vxmake [-pV ] [-g diskgroup] [-0 useopt ] sd narme
[attribute=val ue...]

vxnmake [-pV ] [-g diskgroup] [-0 useopt] [-U usetype] vo
name [attribute=val ue...]

DESCRI PTI ON
The vxmake utility creates subdi sk, plex, and volune records
for the Volune Manager. Records can be created entirely

from paraneters specified on the command line, or they can
be created using a description file.

Not e: The vxprint or vxprivutil utilities can be wused wth
vxnmake to performthe functions of a rudinentary configura-
tion backup and restore. This should be the primary use of
vxnmake. Use of vxmake other than through a description file
containing content nostly gathered fromeither the wvxprint
or the vxprivutil utilities is discouraged in Vol ume Minager
releases starting with 3.0. The wvxassist wutility 1is the
recomrended nmeans of creating new or nodified volune hierar-
chi es.

If no operands are specified, then a description file 1is
used to specify what records to create. By default, this
description file is read from the standard input. | f
operands are specified, then the first operand is a keyword
that determ nes the object to build, the second operand is
the nane of the object to be created, and additional
operands specify attributes for the object to be built. An
attribute given on the command line is specified in the sane
manner used with the description file (with nultiple attri-
butes given, one attribute per operand), except that the
doubl e- quote convention is not needed. See the EXAMPLES
section for sanple uses.

For conveni ence, a special attribute formcan be used for
subdi sks specified directly from the cormmand |ine. This
special attribute formis

devi cepat h, of fset [, | en]
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or



nmedi anane, of fset [, | en]

The first formspecifies a subdisk |ocation by device path,
offset within that device, and Ilength. The second form
specifies the subdisk |location by a disk nmedia record nane,
offset within the disk's public region, and length. Option-
ally, the length can be specified with a len=length attri-
bute i nstead. If a device path is specified, then it mnust
mat ch the device path for the public region of a known disk
in the indicated disk group.

More than one record, including nore than one vol une or plex
hi erarchy, <can be specified in a single description file.
vxnake attenpts to create all records within a single tran-
saction, so that <either all records are created or no
records are created. This is the default behavior.

A new option, -T allows users to select transaction contro
that differs from the default behavior when restoring
records within a volune hierarchy froma description file.
This may be particularly helpful with volune hierarchies
that include |ayered vol unes.

See vxnake(4) for a specification of vxmake descriptions.

Descriptions of records within a volume hierarchy are fil-
tered through a usage-type-specific utility, as appropriate
for the usage type, before the records are actually created.
Subdi sks and plexes that are not specified within a vol une

hierarchy are filtered by the gen usage type. The usage-
type wutilities nay change the descriptions so that certain
fields are ignored or set up with initial val ues. Pl ex or

subdi sk records to be associated with a volunme or plex may
al so be changed if the association is indicated in the
description, even if +the plex or subdisk record is not
explicitly specified.

A usage type nust be specified for every volune record,
either through setting the wusetype field in the volune
record description, or through the -U option to vxmake.

OPTI ONS
-d descfile
Specify the nane of a description file to use for

bui I ding subdi sks, plexes, and vol unes. If the
descfile option argunment is -d, then the descrip-
tion fileis read fromthe standard input. [If no

operands are specified, and no descfile is speci-
fied, then a description file is read fromthe
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standard input. This option is ignored for
records that are specified directly on the command
l'ine.

-g di skgroup

-0 useopt

-P

Specify the disk group for the operation. The
disk group can be specified either by nane or by
disk group ID. See vxdg(1M for nore infornation
on di sk groups.

G ve usage-type-specific options to the usage type
utility.

Print a list of all changes that would be nmade to
t he standard output, but do not nmake those
changes. The output is in the vxmake description
file format. Al conputable and potentially use-
ful attributes are printed for new records. For
records that would be nodified, only those attri-
butes that would change are printed, along with an
extra attribute declaration, CHANGED=yes. 1In this
way the -p option perforns a ~"nock run'' of the
utilities.

This option is intended for use with higher-I|evel
tools that preview record creations, particularly
wth respect to usage-type-dependent attribute
nmodi fi cations.

This option controls the unit of work that vxmake
uses to nmeke records within a single transaction
when restoring records from a description file.
If the option argunment is a or the -T option is
absent altogether, then vxnake attenpts to create
al | records within a single transaction, so that
either all records are created or no records are
created. This behavior is considered the default
behavior and it is backward- conpatible with pre-
vi ous rel eases of the Vol unme Manager

If the option argunment is o, then one conplete
top-level object (Volune hierarchy, dissociated
pl ex hierarchy, or dissociated subdisk hierarchy)
is created at a tine, and if rmultiple top-Ievel
objects are to be created fromthe same descrip-
tion file, then vxmake attenpts to create each one
a top-level object at atineinits own transac-
tion. Note that should sone objects be creatable
and sone not, the configuration results in those
objects that vxmake was actually able to create.
This option can be used for any record hierarchy.
Because record hierarchies wth layered vol unes
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Attri

Subdi

may contain many subordinate records, the -T o
option is particularly useful for safely creating
t hese ki nds of objects.

-U usetype
Use usetype as the default usage type for vol unes.
This option has no effect if only subdi sks and
pl exes are created, or if the usage type for a
volunme is specified directly with the description
file variabl e usetype.

-V Display a list of utilities that would be called
from vxmake, along with the argunents that would
be passed. The -V option perfornms a ~ nock run''
of the wutilities; the utilities are not actually
call ed, and no changes are nmade to the volume con-
figuration database.

bute Specification Rules
The only attributes that nust be specified are the path and
len attributes for subdisk records, and a usage type for

vol unme records. In addition, if the layout attribute for a
plex record is set to STRIPE, then a positive value nust be
specified for the stwidth attribute. Also, if no subdisks

are specified for a plex of the STRIPE | ayout, the ncolum
attri bute nmust be specifi ed.

Attenpts to specify certain attributes are ignored by
vxnake. Sorme attributes are ignored by the swtchout
(usage-type independent) vxmake itself. The usage-type
dependent vxmake nmmy cause additional attributes to be
i gnor ed.

The sections that follow provide information on the attri-
butes that can be specified for subdi sk, plex, and vol une
creation.

sks

Fields that can be specified for subdisks are: tutilO,
tutill, tutil2, putilO, putill, putil2, daname, dmane (or
di sk), path, comrent, devoffset, dnoffset, len and dnrid.

The di sk specification for subdisks uses one of follow ng
fields, in order of precedence: dnrid, dmane, daname, or



path. The dmrid field is used, if non-zero. One of the
other fields is used if defined to a non-enpty string. |If
the path field is the only field used, it nust define the
bl ock device path for a partition containing the public
region of a disk in the requested disk group

Wth path, the devoffset field is used as an offset into the
partition; otherw se dnoffset is used as an offset into the
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private region. This distinction is inportant if the public
regi on does not begin at the beginning of its partition.

Specification of a disk in sonme form (including possibly the
speci al forns devi cepat h, of fset, | ength or
medi anane, of fset,length) is required. Specification of the
len field is also required. Al other fields default to
zero (for nunbers) or enpty strings (for strings).

Pl exes
Fields that can be specified for plexes are: tutilO,
tutill, tutil2, putilO, putill, putil2, comment, |ayout,
ncolum, stwidth, sd, and | ogsd.

There are no required fields for plex records. Al fields
defaul t to zero (for nunbers) or enpty strings (for
strings). The layout field defaults to concat.

If the layout field is set to stripe or raidb, then the
stwidth attribute nust be specified. If the layout field is
set to concat, the ncolumm field cannot be specified.

An sd specification nanes the subdi sks to associate with the
pl ex. The specification optionally nanes the offsets of the
subdi sks within the plex. |[If no offsets are specified, then
the subdisks are directly concatenated in the order indi-
cated. If the sd attribute is specified for a striped plex
and ncolum is not specified, ncolum will default to the
columm of the subdisk with the highest colum specification
As a special case, if ncolum is not specified and the sd
does not specify colums or offsets for the subdisks, then
each subdisk wll be placed in its own colum at an offset
of zero in the order they are specified and the plex's
ncolum attribute is set to the nunber of subdi sks speci-
fied.



A | ogsd specification nanmes a subdi sk to associate as a spe-
cial log subdisk for recording volunme activity as part of
the dirty region | ogging feature.

Vol unes
Fields that can be specified for volunmes are: tutilO,
tutill, tutil2, putilO, putill, putil2, comrent, usetype,
startopts, readpol, prefnane, mnor, user, group, node, |en
writeback, witecopy, exclusive, |ogtype, and plex.

Specification of a usage type is required, either using the
-U option on the command line, or using the usetype attri-
bute. Specification of a usetype attribute overrides a
value specified with -U All other fields have default
val ues: readpol defaults to round; wuser and group both
default to O (root); node defaults to u=rw (node 600);
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writeback and witecopy default to on; exclusive defaults to
off;, len defaults to the length of the shortest associated
plex (or zero, if no plex associations are requested); all
other nuneric fields default to zero, and all other string
fields default to enpty strings.

A plex specification nanes the plexes to associate with the
volunme. The order of plexes in this |list is not inportant.

The value of the prefnane field is relevant only if the
readpol attribute is set to prefer

FSGEN and GEN Usage Types
The fsgen and gen usage-type-specific utilities that support
vxnmake are used by the swi tchout vxnake utility as filters
that set defaults for plex and vol une states.
Subdi sk fields are set, checked, or nodified as follows:

I en Subdi sk lengths are required to be set to a
nonzero val ue.

tutilO This field is cleared.
Plex fields are set, checked, or nodified as foll ows:

tutilO This field is cleared.



state If the plex is to be associated with a volune, the
state field is set to EMPTY; otherwise it is
cl ear ed.

Volune fields are set, checked, or nodified as foll ows:
tutilO This field is cleared.

state This field is set to EMPTY.

Attenpts to associate an existing subdisk or plex with a new
plex or volune will be refused, unless the putilO field for

the existing record is enpty.

The putilO fields are not set, and their contents are
preserved.

RAI D-5 Description
The rai d5 usage-type-specific utilities that support vxmake
are used by the switchout vxmake utility as filters that set
defaults for plex and vol une states.

Subdi sk fields are set, checked or nodified as foll ows:
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I en Subdi sk lengths are required to be set to a

nonzer o val ue.
tutilO This field is cleared.
Plex fields are set, checked, or nodified as foll ows:

tutilO This field is cleared.

state If the plex is to be associated with a volune, the
state field is set to EMPTY;, otherwise it is
cl ear ed.

Volune fields are set, checked, or nodified as foll ows:
tutilO This field is cleared.
state This field is set to EMPTY.

Attenpts to associate an existing subdisk or plex with a new



plex or volune will be refused, unless the putilO field for
the existing record is enpty.

The putilO fields are not set, and their contents are
pr eserved.

The rai d5 specific vxmake utility will only allow one plex
with a layout of raids to be associated with a vol une.
Pl exes not of the raid5 |ayout are associated as RAID-5 | og

pl exes.
EXAMPLES

The following is an exanple of a vxmake description file:
#rectyp #nanme #opti ons
sd di sk3-01 di sk=di sk3 of fset=0 | en=10000
sd di sk3-02 di sk=di sk3 of f set =25000 | en=10480
sd di sk4- 01 di sk=di sk4 of fset=0 | en=8000
sd di sk4-02 di sk=di sk4 of f set =15000 | en=8000
sd di sk4- 03 di sk=di sk4 of f set =30000 | en=4480
pl ex db-01 | ayout =STRI PE ncol uim=2 stw dt h=16k

sd=di sk3-01: 0/ 0, di sk3-02: 0/ 10000, di sk4-01: 1/0,
di sk4-02: 1/ 8000, di sk4-03: 1/ 16000

sd randl- 01 di sk=randl | en=640
comrent =" Hot spot for dbvol

pl ex db- 02 sd=r andl- 01: 40320

vol db uset ype=gen pl ex=db-01, db-02

r eadpol =pref er prefnane=db-02
comrent =" Uses nenl for hot spot in last 5m
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This description specifies a gen type volune that contains
two plexes: a volatile nmenory disk plex (db-02), which is
preferred, and a physical disk plex (db-01). The nenory disk
plex is sparse and covers only the |ast 640 sectors of the
40960-sector length of the volume. The physical disk plex
is striped across two 20480-sector colums. Colum zero con-
tains two subdi sks and colum one contains three subdisks.
The plex offset specified for each subdi sk concatenates the
subdi sks contiguously in their respective col ums.

For striped or RAID-5 plex subdisk associations, if one



number is specified for the the colum and col unm of fset
field, the nunber is interpreted as a colunn nunber and the
subdi sk is associated at the end of the colum in the order
it appears in the subdisk |ist. The sane subdi sk associ ation
list for plex db-01 could be re-witten as foll ows:

sd=di sk3-01: 0, di sk3-02: 0, di sk4-01: 1, di sk4-02: 1, di sk4-03: 1

The following is a sinple sequence of conmands to create a
hi erarchy with one subdi sk, one plex, and one vol une:

vxmake sd di sk07-01 di sk=di skO7 | en=10000 comment ="di sk07

subdi sk 1"
vxnmake pl ex denp-1 sd=di sk07-01 comment =" Denb vol une, plex
1Il
vxnmake -U gen vol denp pl ex=denp-1 conment ="Denop gen
vol une"
EXIT CODES
The vxmake utility exits wth a nonzero status if the
attenpted operation fails. A nonzero exit code is not a
conpl ete indicator of the problens encountered, but rather
denotes the first condition that prevented further execution
of the utility.
See vxintro(1M for a list of standard exit codes.
FI LES
[ etc/vx/typel usetype/ vxmake Usage-type-specific utility
for filtering volune hierarchy
descri ptions.
SEE ALSO
vxassi st (1M, vxdisk(1M, vxdg(1M, vxintro(1lM, vxmake(4)
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NAME
vxnmend - nend sinple problens in configuration records

SYNOPSI S
vxnmend [-fprsvV] [-g diskgroup] [-0 wuseopt] [-U usetype]
clear field nane ...

vxnmend [-fprsvV] [-g diskgroup] [-0 useopt] [-U usetype] fix
how nane [arg...]

vxnend [-fprsvV] [-g diskgroup] [-0 useopt] [-U usetype] off
nane. . .

vxnmend [-fprsvV] [-g diskgroup] [-0 useopt] [-U usetype] on
nane. . .

DESCRI PTI ON
The vxmend utility perforns various Volunme Mnager usage-
type-specific operations on subdisk, plex, and volune
records. The first operand is a keyword that deternines the
specific operation to perform The renmining operands
specify the configuration objects to which the operation is
appl i ed.

Each invocation can be applied to only one disk group at a
tinme, due to internal inplenmentation constraints. Any name
operands will be used as record nanes to determ ne a default
disk group, according to the standard di sk group sel ection
rules described in vxintro(1M. A specific disk group can
be forced with -g di skgroup.

KEYWORDS

cl ear Clears specified utility fields for each naned
record in the disk group. An option of -v, -p, or
-s specifies that the wutility operates only on
vol unes, plexes, or subdisks, respectively. If a
record is a volune, or is associated directly or
indirectly with a volune, then the clear operation
is perfornmed according to rules used by the usage
type appropriate for that vol une.

The field operand is a conma-separated |ist of
keywords specifying fields to be cleared. Each
keyword in the field operand is one of the foll ow

i ng:

al | Clears all <clearable wutility fields.
Normally, this clears all of the per-
si stent and non- per si st ent utility
fields. A usage-type utility may choose
a different set of fields, as appropri-
ate.
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putil Clears all persistent utility fields.
putilO, putill, or putil?2
Clears a specific persistent utility
field.
tutil Clears all non-persistent (tenporary)
utility fields.
tutilO, tutill, or tutil?2
Clears a specific non-persistent utility
field.
Note: This particular functionality in
conjunction with -f and -r flag can be
used to recursively clear tutil0 fields
i n objects undergoing rel ayout, provided
the top nost object undergoing relayout
is used to initiate it.
Usage types may inplenent additional field key-
wor ds. A usage type my also limt the set of
clear operations that can be perforned.
fix Changes the state of a volune or plex, naned by
the name operand, in a manner specified by the how
string. The meaning of this operation is entirely
usage-type specific. This operation applies only
to volunes, or to plexes associated with a vol une.
Usage type rules appropriate for the volunme are
used to interpret the comrand. Addi tional argu-
ments, after nanme, are interpreted according to
rul es defined by the usage type.
of f Puts the nanmed plexes or volunmes into an offline
state. This operation can be applied only to
vol unes, or to plexes associated with a volune.
Usage type rules appropriate for the volunme are
used to performthe operation
on Takes the naned pl exes or volunes out of the off-

OPTI ONS

line state. This operation can be applied only to
vol unes, or to plexes associated with a volune.
Usage type rules appropriate for the volunme are
used to performthe operation



-f Forces an operation that the Volune Manager con-
siders potentially dangerous or unnecessary. This
enables a limted set of additional operations
that would normally not be all owed. Some opera-
tions may be disallowed even with this fl ag.
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-g di skgroup
Specifies the disk group for the operation, either
by disk group ID or by disk group nane. By
default, the disk group is chosen based on the
name oper ands.

-0 useopt Passes in usage-type-specific options to t he

operati on.

-p Requi res that nanme operands nane plex records.

-r Operates recursively on records associated wth
the naned volume or plex record. Oper ati ons

applied to a volune will apply to the associated
pl exes and subdi sks. Likew se, operations applied
to a plex may be applied to the associated sub-

di sks.
-s Requi res that nane operands nane subdi sk records.
-U usetype
Limts the operation to apply to the specified
usage type. Attempts to affect volunes with a

different usage type wll fail.
-V Requi res that nane operands nane vol ume records.

-V Displays a list of utilities that would be called
from vxmend, along with the argunents that would
be passed. The -V perforns a ~"nock run'' so the
utilities are not actually call ed.

FSGEN and GEN Usage Types
The fsgen and gen usage types provide identical semantics
for all operations of the vxmend utility. These usage types
provide the follow ng options as argunments to -o:

force Forces an operation that internal consistency
checks consider to be questionable. This applies



to attenpts to use vxmend fix enpty to wuninitial-
ize a volune that has plexes in the ACTIVE state,
and also to attenpts to disable the last plex, or
the |ast conplete (non-sparse) plex, in a vol une.
This flag is the same as -f.

pl ex=pl exnanme

vol =vol une

VXVM 3. 0

Requi res that any naned subdi sk record be associ -
ated with a plex named plexnanme. Several plex
options can be specified to indicate a list of
al |l owed pl ex nanes.
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Requi res that any naned plex or subdisk record be
associated, directly or indirectly, with a vol une
named volume. Several vol options can be speci-
fied to indicate a list of allowed vol unme nanes.

Limtations and extensions for the fsgen and gen usage types
consi st of the foll ow ng:

cl ear

Keywords supported in the field operands include
all standard keywords. |In addition, a keyword of
the form attnunber can be used to renove | ocks on
a volunme for a particular nunber of concurrent
pl ex attach operations. For exanple, if the com
mand:

vxplex att vl v1-01

is aborted by pressing the |INTERRUPT key (or
equi valent) several times (which prevents a cl ean
abort of the operation), you may have to clear the
operation wth:

vxmend clear tutilO v1-01
vxmend clear attl vl
vxplex dis v1-01

Interruption of the wvxplex att command
display a list of conmands to run, which
i nclude the previous |ist.

will
will



t opnost _pl ex

VXVM 3. 0

The nunber of plexes currently being attached,
either directly or as part of a conpound opera-
tion, is stored in the tutilO field of the volune
record as a string in the form ATTnunber. |If the
nunmber drops to zero, the tutilO field is cleared.
Some operations on a volune require that the
tutilO field be cleared.

Simlar to the above exanple, if an online relay-
out operation, either started using vxassist or
the vxrelayout conmand is aborted by pressing the
the |INTERRUPT key (or equivalent) several tines
(which prevents a clean abort of the operation),
you may have to clear the operation with:

vxmend -rf clear tutilO topnost_vol une |

Interruption of an online relayout operation wll
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fix

display a conmand simlar to above wth the
appropriate object nanme to clear the tutilO field.
Online relayout stores a string RELAYQUT in the
the tutilO of all objects subject to relayout. |If
an interruption caused a cleanup to happen
correctly, the tutilO of all objects wused by
online relayout will be cleared, else they nay or
may not be cleared. The vxnend utility of the form
menti oned above can be used to clear the tutilO
field. It is inportant that the object nane used
in the operation is the topnost object nane or any
obj ect above the topnost object undergoing relay-
out .

The fsgen and gen usage types support the follow
ing vxnend fix operations:

vxnend fix active plex
Sets the state for the nanmed plex to
ACTIVE. The state for the volune is set
to SYNC. The associated volunme nust be
di sabl ed, and the nanmed plex nmust be in



t he STALE state.

Wen starting a volume in the SYNC
state, all ACTIVE pl exes are enabl ed and
are synchroni zed to have the sane con-
tents using a special read/wite-back
recovery node. Any STALE plexes are
then recovered by copying data fromthe
ACTI VE pl exes.

vxnmend fix clean plex

Sets the state for the nanmed plex to
CLEAN. The associated volune nust be
di sabl ed, the naned plex nmust be in the
STALE state, and the vol une nust have no
addi tional plexes in the CLEAN state.

A volume is not startable if one plex is
in the CLEAN state and sone pl exes are
in the ACTIVE state. Thus, severa

vxnend fix operations are normally used
in conjunction to set all plexes in a
vol une to STALE and then to set one plex
to CLEAN. A volune start operation wll

then enable the CLEAN plex and recover
the STALE plexes by copying data from
t he one CLEAN pl ex.

vxnend fix enpty vol une

VXVM 3. 0
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Sets the naned volune and all of its
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associated plexes to the EMPTY state.
The volume can then be re-initialized
using vxvol start or any of the vxvol
init oper ati ons. Thi s operation
requires that the volunme be disabl ed.

vxnend fix stale plex

Sets the state for the nanmed plex to
STALE. The associated volunme nust be
di sabl ed, and the naned plex nmust be
ACTIVE or CLEAN. This operation nanes
pl exes that will be recovered by copying
data from other plexes by a vxvol start
operati on.



of f The fsgen and gen usage types allow volunes and
pl exes to be specified as operands to vxnend off.
A volume can be nanmed only if -r is wused to
specify recursion, and is applied to all plexes in
the volunme. Taking a plex offline disables the
plex and sets its state to OFFLI NE

Taking the last enabled read-wite plex in a
volunme offline, or the last conplete plex (if
there are additional sparse plexes), normally
fails wunless -f is specified. Applying this
operation to a volune also disables the volune,
and does not require use of -f.

If a volunme is disabled, then the checks for the
last plex or the last conplete plex are perfornmed
on the set of ACTIVE and CLEAN pl exes, rather than
on enabl ed read-wite plexes.

An offline state for a plex can be <cleared wth
vxnend on. Alternatively, an offline plex can be
reattached with vxplex att.

on The fsgen and gen usage types allow volunes and
plexes to be specified as operands to vxmend on.
The vxmend on operation applied to a plex wll
change the OFFLINE state for a plex to STALE
allowing the plex to be recovered by the next
vxvol start or vxvol startall. Applying vxmend on
to a volune will change the state for all associ-
at ed OFFLI NE pl exes to STALE.

RAI D-5 Usage Type
The rai d5 usage type provides the foll ow ng options as argu-
ments to -o:

force Forces an operation that internal consistency
VxVM 3.0 Last change: 26 Mar 1999 6
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checks consider to be questionable.

Operations not docunented in this section are not supported
for the raid5 usage type. |In particular, off and on are not
supported, but other fsgen and gen operations are supported.
In addition, the raid5 usage type al so supports the foll ow



i ng extension:

fix In addition to those supported for the fsgen and
gen usage types, the rai d5 usage type supports the
followi ng vxnend fix operation:

vxmend fix unstal e subdi sk
Clears any flags indicating that a sub-
disk of a RAID-5 plex is invalid. This
prevents the data on the subdisk from
bei ng recovered when the volune is

start ed.
EXI T CODES
The vxmend utility exits wth a nonzero status if the
attenpted operation fails. A nonzero exit code is not a

conplete indicator of the problens encountered but rather
denotes the first condition that prevented further execution
of the utility. See vxintro(lM for a list of standard exit
codes.

FI LES
/et c/ vx/typel uset ype/ vxnmend The utility t hat perforns
vxnend operations for a par-
ticular vol une usage type.

SEE ALSO
vxintro(1M, vxplex(1M, vxvol (1M
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NAMVE
vxmrror - mrror volunmes on a disk or control default mr-
roring

SYNOPSI S
letc/vx/bin/fvxmrror [-g diskgroup ] [-d yes|no ] [-t task-
tag ] nedi ananme [ new _mnedi anane. .. ]
letc/vx/bin/fvxmrror [-g diskgroup ] [-d yes|no ] [-t task-
tag ] -a [new_nedi anane. .. ]
letc/vx/bin/fvxmrror [-g diskgroup ] [-d yes|no]
[etc/vx/bin/vxmrror [-g diskgroup] -D

DESCRI PTI ON

The vxm rror command provides a nechanismto mrror the con-
tents of a specified disk, to mrror all currently un-
mrrored volunes in the specified disk group, or to change
or display the current defaults for mrroring. Al volunes
that have only a single plex (mrror copy), are mrrored by
addi ng an additional plex.

Vol unes contai ni ng subdi sks that reside on nore than one
disk are not mrrored by vxmrror.

vxmirror is generally called fromthe vxdi skadm menus. | t
is not an interactive comuand, and after it is called, con-
tinues until conpletion of the operation or until a failure
is detected.

Note: Generating mirror copies of volunmes can take a con-
siderable tine to conpl ete.

Mrroring volumes fromthe boot disk produces a disk that
can be used as an alternate boot disk. This is done by cal-
ling the vxrootmr command. This mrrors root and swap
vol unes. If usr and var are al so volunes, they too are mr-
rored even though they nmay not be on the sane disk

In the first listed formof this comuand, the disk nedia
name is supplied on the conmand line to vxmrror. That nane
is assunmed to be the only disk fromwhich volunes are mr-
rored. In the case of mirroring volunmes froma specified
di sk, only sinple single-subdisk volunes are mrrored.

In the first and second listed forns of the command,
new_nedi anane. . . identifies a new disk nedia nane (or set
of nanmes). The mirroring operation uses these nanes as tar-
gets on which to allocate the mrrors. An error results if
the same disk is specified for both the source and target
disk and if no other viable targets are supplied.
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-a Mrrors all existing volumes for the specified
di sk group.
-d yes | no
Changes the default for subsequent volune crea-
tion, depending on the option argunment. If yes,
then all subsequent volunes created automatically
become mrrored vol unes. If no, then mirroring is
turned off for future vol unes created.
-D D splays current default status for mrroring.
-g di skgroup
Limts operation of the command to the given disk
group, as specified by disk group ID or disk group
name. The nedi anane operands are evaluated rela-
tive to the given disk group. |If no disk group is
supplied, then rootdg is assuned.
-t tasktag
Specifies using a tasktag as the tag for any tasks
created to performthe mrror operations.
EXAMPLES

The followi ng cormand nmirrors the disk diskOl to any avail-
abl e space on any avail able disk. Subsequent calls to vxas-
sist mrror created volunes by default.

vxmrror -d yes diskO01

Thi s conmand di spl ays the current status of default mrror-

i ng.

| t
enabl ed,

outputs the string yes if mrroring is currently
or noif mrroring is not enabled.

vxmrror -D

This conmand mrrors any vol unes on di sk02 to di sk03.

vxm rror di skO2 di sk03

FI LES



[ et c/ def aul t/ vxassi st The defaults file for vxassi st
par anet ers.

SEE ALSO
vxassi st (1M, vxdiskadm( 1M, vxintro(1lM, vxrootmr (1M,
vxt ask( 1M
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NAMVE
vxnotify - display Volume Manager configuration events

SYNOPSI S
vxnotify [-cdDfinms] [-g diskgroup] [-n number ] [-t tineout]
[-wwait-tinme]

DESCRI PTI ON

The vxnotify utility displays events related to disk and
configuration changes, as nanaged by the Vol unme Manager con-
figuration daenon, vxconfigd. If vxnotify is running on a
system where the Volunme Manager cluster feature is active,
it displays events related to changes in the <cluster state
of the system on which it is running. vxnotify displays
requested event types until killed by a signal, until a
given nunber of events have been received, or until a given
nurmber of seconds have passed.

CONFI GURATI ON EVENTS
Each event is displayed as a single-line output record on
the standard out put.

connected A connection was established with vxconfigd. This
event type is displayed i medi ately after success-

ful startup and initialization of vxnotify. A
connected event s also displayed if the connec-
tion to vxconfigd is lost, and then regai ned. A

connected event displayed after a reconnection
i ndi cates that sonme events may have been | ost.

di sconnect ed
The connection to vxconfigd was | ost. This nor-
mally results fromvxconfigd being stopped (such
as by vxdctl stop) or killed by a signal. In



response to a disconnection, vxnotify displays a

di sconnected event and then waits until a recon-
necti on succeeds. A connected event is then
di spl ayed.

A di sconnected event is also printed if vxconfigd
is not accessible at the tinme vxnotify is started.
In this case, the disconnected event precedes the
first connected event.

nore events

vxconfi gd

VXVM 3. 0

Due to internal buffer overruns, or other possible
probl ens, some events may have been | ost.

di sabl ed
vxconfigd was changed to di sabl ed node. Mbst con-
figuration information wll be unavail able unti

vxconfigd is changed back to enabl ed nopde.
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vxconfi gd

enabl ed

vxconfigd was changed to enabl ed node. Al confi-
guration information should now be retrievable.
vxconfigd di sabled and vxconfigd enabled events
can be retrieved only when using diagnostic-node
connections to the wvxconfigd diagnostic portal.
Use -Dto obtain a regul ar di agnostic node connec-
tion.

waiting ...

i nport dg

If the -woption is specified, a waiting event 1is
di splayed after a defined period with no other
events. Shell scripts can use waiting nessages to
collect groups of related, or at least nearly
si mul taneous, events. This can nmake shell scripts
nor e efficient. This can also provide sone
scripts with better input since sets of detach
events, in particular, often occur in groups that
scripts can relate together. This is particularly
inportant given that a typical shell script wll
bl ock until vxnotify produces output, thus requir-
ing output to indicate the end of a possible
sequence of rel ated events.

groupnane dgid groupid



deport dg

The di sk group naned groupnane was i nport ed. The
disk group ID of the inported disk group is
groupi d.

groupnane dgid groupid

The named di sk group was deport ed.

di sabl e dg groupnane dgid groupid

The named di sk group was disabl ed. A disabl ed
di sk group cannot be changed, and its records can-

not be printed with vxprint. However, sone
volunmes in a disabled disk group may still be
usable, although it is unlikely that the volunes
will be usable after a systemreboot. A disk
group will be disabled as a result of excessive

failures. A disk group will be disabled if the
last disk in the disk group fails, or if errors
occur when witing to all configuration and | og
copies in the disk group

change dg groupnane dgid groupid
A change was made to the configuration for the
named disk group. The transaction ID for the
VxVM 3.0 Last change: 26 Mar 1999 2
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updat e was groupi d.
groupid

det ach subdi sk subdi sk pl ex plex volune vol une dg groupnane

dgi d

The named subdi sk, in the named disk group, was
detached as a result of an I/O failure detected
during normal volume 1/O, or disabled as a result
of a detected disk failure. Failures of a subdi sk
in a RAID-5 volune or a log subdisk within a mr-
rored volune result in a subdisk detach; other
subdi sk failures generally result in the subdisk's
pl ex bei ng det ached.

detach plex plex volunme volume dg groupname dgid groupid

The named plex, in the nanmed disk group, was



detached as a result of an I/O failure detected
during normal volume 1/O, or disabled as a result
of a detected total disk failure.

detach vol une vol unme dg groupname dgid groupid

The named volunme, in the nanmed disk group, was
detached as a result of an I/O failure detected
during normal volume 1/O or as a result of a
detected total disk failure. Usually, only plexes
or subdi sks are detached as a result of volunme |/0O
failure. However, iif a volunme would becone
entirely unusabl e by detaching a plex or subdi sk,
then the volunme may be det ached.

detach di sk accessnanme dm nedi aname dg groupnane dgid groupid

The naned di sk, with device access nane accessnane
and disk nedia nane nedianane was di sconnected
fromthe named disk group as a result of an
apparent total disk failure. Total disk failures
are checked for automatically when plexes or sub-
disks are detached by kernel failures, or expli-
citly by the vxdi sk check operation (see
vxdi sk(1M).

| og-detach volunme vol unme dg groupname dgid groupid

Al log copies for the volune (either [|og plexes
for a RAID-5 volunme or |og subdisks for a regul ar
m rrored vol une) have becone unusable, either as a
result of /O failures or as a result of a
detected total disk failure.

change di sk accessnanme dm nedi aname dg groupnane dgid groupid
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The di sk header changed for the disk with a device
access name of accessnane. The disk group nane
and ID of the disk are groupnanme and groupid,
respectively. The displayed groupnane and groupid
strings will be “~"-''" or blank if the disk is not
currently in an inported disk group

degraded vol ume vol ume dg groupname dgid groupid



The RAID-5 vol une has becone degraded due to the
loss of one subdisk in the raid5 plex of the
vol une. Accesses to sone parts of the volunme may
be slower than to other parts depending on the
| ocation of the failed subdisk and the subsequent
I/ O patterns.

enabl ed path pathnane to dnpnode dnpnodenane

The path named pat hname has been enabled. It is a
path to the dnpnode named dnpnodenane.

di sabl ed path pat hname to dnpnode dnpnodenane

The path named pat hname has been disabled. It 1is
a path to the dnpnode naned dnpnodenane.

enabl ed dnpnode dnpnodenane
The dnpnode naned dnpnodenane has been enabl ed.
At least one of the paths under this node is now
available for 1/0

di sabl ed dnpnode dnpnodenane
The dnpnode naned dnpnodenane has been disabl ed.
It is no longer going to respond to I/O A
pat hs under this dnpnode are disabl ed.

enabl ed controller controllernane disk array da_serial _no

The controller naned controllernanme belonging to
di sk array W th di sk array serial nunber
da_serial _no has been enabled. This nmeans that at
|l east one path through this controller is avail-
able for 1/0O

di sabl ed controller controllernane disk array da_serial_no
The controller naned controllernane belonging to
di sk array W th di sk array serial nunber
da_serial _no has been disabled. This neans that

I/Cs wll not be allowed through any of the paths
that go through this controller.
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removed di sk array da_serial _no



The disk array with serial nunber da_serial _no has
been renoved fromthe system

added di sk array da_serial _no

The disk array with serial nunber da_serial_no has
been added to the system

joined cluster clusternane as sl ave node nodeid

This system has joined the cluster naned cluster-
name as a slave node. Its node ID is nodeid.
Available only if the Volune Manager cluster
feature is enabl ed.

joined cluster clustername as nmaster node nodeid

This system has joined the cluster naned cluster-
nanme as a master node. Its node IDis nodeid. If
the systemwas already in the cluster as a slave,
it has now becone the master node. Available only
if the Volune Manager cluster feature is enabl ed.

| eft cluster

This systemhas left the cluster of which it was
previously a nenmber. Available only if the Vol une
Manager cluster feature is enabl ed.

OPTI ONS
-C D splay di sk group change events.
-d D spl ay di sk change events.
-D Use a diagnostic-node connection to vxconfigd.
This allows the receipt of events when vxconfigd
is running in disabled node. Access to configura-
tion information is limted when vxconfigd is run-
ning in disabled node. For nost applications, it
is better to let vxnotify print events only when
vxconfigd is running in enabl ed node.
-g di skgroup
Restrict displayed events to those in the indi-
cated di sk group. The disk group can be specified
either as a disk group nanme or a disk group ID
- f D splay plex, volune, and disk detach events.
- D splay disk group inport, deport, and disable
events.
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-m D splay nultipath database change rel ated events.

-n nunber Display the indicated nunber of vxconfigd events,
then exit. Events that are not generated by
vxconfigd (that is, connect, disconnect, and wait-
ing events) do not count towards the number of
counted events and will not cause an exit to
occur.

-s D splay cluster change events. If the -i option is
al so specified, the inports and deports of shared
disk groups wll be displayed when a cluster
change takes place. Available only if the Vol une
Manager cluster feature is enabl ed.

-t tinmeout
D splay events for up to timeout seconds, then
exit. The -n and -t options can be conbined to
speci fy a maxi num nunber of events and a maxi mum
tinmeout to wait before exiting.

-wwait _tinme
Display waiting events after wait_tinme seconds
with no other events.

If none of the -c, -d, -f, -i, or -s options are specified,
then default to printing all event types. [If a disk group
is specified wth -g, display only disk group-related
events.

EXAMPLES
The follow ng exanple shell script sends mail to root for

all detected plex, volume, and di sk detaches:

checkdetach() {
d="vxprint -AQF ' %anme %odarec' | awk '$2=="on" {print
to$1}
p="vxprint -AQoe 'pl_kdetach || pl_nodarec' -F ' %ane' "
v="vxprint -AQVF ' %ane' -e \
"((any aslist.pl_kdetach==true) |
(any aslist.pl_nodarec)) &&
I'(any aslist.pl_stale==false)""

if [0 o-z"$d" ] || [ -z"$p" ]I [ ! -z "$v" ]

cat <<ECF
Fai |l ures have been detected by the VERI TAS Vol une Manager
EOF

[ -z "$d" ] || echo "\\nfailed disks:\\n$d"

[ -z "$p" ] || echo "\\nfailed plexes:\\n$p"



[ -z "$v" ] || echo "\\nfailed vol unes:\\n$v"
) | mailx -s "Volunme Manager failures" root
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fi
}
vxnotify -f -w 30 | while read code nore
do

case $code in
wai ti ng) checkdet ach;
esac

done

EXI T CODES
The vxnotify utility exits with a nonzero status if an error

is encountered while conmunicating wth vxconfigd. See
vxintro(1M for a list of standard exit codes.

SEE ALSO
vxconfigd(1M, vxdi sk( 1M, vxintro(1M, vxtrace(1M,

vx_noti fy(3X)
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NANVE

vxpl ex - perform Vol ume Manager operations on pl exes

SYNOPSI S
vxplex [-fV] [-g diskgroup] [-0 useopt ] [-t
usetype ] att vol une plex...

vxplex [-fV] [-g diskgroup] [-0 useopt ] [-t
usetype ] cp volune plex...

vxplex [-fV] [-g diskgroup] [-0 useopt ] [-t
usetype ] [-v volune ] det plex...

vxplex [-fV] [-g diskgroup] [-0 useopt ] [-t
usetype ] [-v volune ] dis plex...

vxplex [-fV] [-g diskgroup] [-0 useopt ] [-t
usetype ] snapabort plex...

vxplex [-fV] [-g diskgroup] [-0 useopt ] [-t
usetype ] snapshot plex newol une...

vxplex [-fV] [-g diskgroup] [-0 useopt ] [-t
usetype ] snapstart vol unepl ex...

vxplex [-fV] [-g diskgroup] [-0 useopt ] [-t
usetype ] [-v volune ] nv ol dpl ex newpl ex

DESCRI PTI ON

7

vxpl ex(1M
tasktag] [-U
tasktag] [-U
tasktag] [-U
tasktag] [-U
tasktag] [-U
tasktag] [-U
tasktag] [-U
tasktag] [-U

The vxplex utility perforns Volunme Manager operations on

pl exes and on vol une-and-plex conbinations.

The

first



operand is a keyword that determ nes the specific operation
to perform The remai ni ng operands specify the configura-
tion objects to which the operation is to be applied.

Each operation can be applied to only one disk group at a
tinme, due to internal inplenentation constraints. Any
vol unme or plex operands will be used to determne a default
disk group, according to the standard di sk group sel ection
rules described in vxintro(l1M. A specific disk group can
be forced with -g di skgroup.

KEYWORDS
att Attaches each named plex to the named volune.
This can be applied to dissociated plexes, or to
non-enabl ed plexes already associated wth the
named vol une. If the volunme is enabled, then the
result of the successful operation wll be to
associate the plex (if needed) and to recover the
plex to have the same contents as all other
attached plexes in the volune. The rules for per-
form ng the attach depend upon the usage type of
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t he naned vol une.

Attaching a plex is the nornmal nmeans of recovering
a plex after a disk replacenent, or after a plex
of fli ne.

cp Copi es the naned volune to the naned pl exes. The
vol unme cannot be enabled, and the naned pl exes
must not be associated. The results of the opera-
tion wll be a set of dissociated plexes that are
an exact copy of the volune at the tinme of conple-
tion of the operation. The rules for performng
the attach depend upon the usage type of the naned
vol une. To inprove the quality of the copies,
sone usage types attenpt to make the detached pl ex
consistent with respect to in-nmenory data.

This operation can be used to nake a copy of a
vol une, for backup purposes, without mrroring the
vol urmre in advance.

det Det aches each of the naned plexes. Detaching a
plex |eaves the plex associated with its vol une,



dis
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but prevents nornmal volunme 1/0O from being directed
to the plex. This operation can be applied to
pl exes that are enabl ed or disabl ed. The rules
for performng the detach depend upon the usage
types of the volunes involved. The operation does
not apply to dissociated pl exes.

D ssoci ates each of the nanmed pl exes. D ssoci at -
ing a plex breaks the link between the plex and
its volune. A dissociated plex is inaccessible
until it is reassoci ated, which can be done either
with vxplex att or w th vxmake. Any checks and
synchroni zations that apply to the det operation
also apply to the dis operation

Pl ex di ssociation is the normal neans of unmrror-
ing a volume, or reducing the mrror count for a
volune. To support this use, -o rmcan be used to
di ssoci ate and renove the plex (and its associ ated
subdi sks) in the sane operation. This makes the
space used by those subdi sks usable for new all o-
cations (such as with vxassist or with vxmake).

Pl ex dissociation can also be used for file system
backups of volunes that are normally mrrored.
Pl ex devices are not directly nountable, so the
backup mnet hod described for the det operation wll
not work if the backup programrequires a nounted
file system To support such backup prograns, a
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pl ex can be dissociated and can then be allocated
to a new volunme as in the foll owi ng exanpl e:

vxmake -U gen vol vol une0l pl ex=pl ex01

The created volunme can then be started and nounted
for use by the backup program

Attach the plex newplex to the volune that ol dpl ex
is associated wth and dissociate oldplex. The
vol unme cannot be di sabl ed, and newpl ex must nanme a
di ssociated plex. The operation ensures seamnl ess
replacenent of the dissociated plex wthout |oss
of data in the volume and w thout significant



snapabort

snapst art

del ays in volune accessibility.

A primary purpose for the plex nove operation is
to nmove a plex that is using a disk to another
|l ocation. In support of this purpose for the
operation, -o rm can be specified to renove the
original plex after conpletion of the operation.

For concatenated or striped plexes, the vxsd nv
operation can be used to nove individual subdisks
off a disk. The rules for performng the nove
depend upon the usage types of the volune to which
ol dpl ex is associ at ed.

This operation cab be used in order to cancel the
effects of a snapstart.

and snapshot

These two operations formthe two parts of a pre-
ferred nmeans of copying a volunme to a plex for
backup purposes. The snapstart operation attaches
a plex to a volune and, when the operation is com
pl ete, leaves the plex associated as a tenporary
pl ex. After the operation conpletes, the adm nis-
trator can convert the plex attached by snapstart
into a new volune wusing vxplex snapshot. To
inprove the quality of the copies, sone usage
types attenpt to namke the detached pl ex consistent
with respect to in-nmenory data.

This nmethod of backup is preferable to using
vxplex cp because it allows the admnistrator to
coordi nate breaking off the plex fromthe origina
volunme at a well-defined point intime. This is
inportant, since attaching a plex to a volune can
take a considerable amount of tine, and it is dif-

ficult to know when it wll conplete. Al so,
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directly converting the plex into a new volune is
nore conveni ent than requiring additional steps.
OPTI ONS
-f Forces an operation that the Volune Manager con-

siders potentially dangerous or of questionable
use. This permts a limted set of operations



that would otherw se be disallowed. Some opera-
tions may be disallowed even with this fl ag.

-g di skgroup
Specifies the disk group for the operation, either
by disk group ID or by disk group nane. By
default, the disk group is chosen based on the
name oper ands.

-0 useopt Passes in usage-type-specific options to t he
operati on. A certain set of operations are
expected to be inplenmented by all usage types:

i 0si ze=si ze

Performs copy operations in regions with the
| ength specified by size, which is a standard
Vol ure Manager | ength numnber (see
vxintro(1M). Specifying a larger nunber
typically causes the operation to conplete
sooner, but wth greater inpact on other
processes using the volunme. The default 1/0
size is typically 32 kil obytes.

rm Renoves the plexes after successful conple-
tion of a vxplex dis operation. Renpbve the
source plex after successful conpletion of
vxpl ex nv.

sl ow =i odel ay]

Reduces the system perfornance inpact of copy
oper ati ons. Copi es operations are usually a
set of short copy operations on small regions
of the volume (normally from 16 kil obytes to
128 kil obytes). This option inserts a delay
between the recovery of each such region. A
specific delay can be specified with iodelay
as a nunber of mlliseconds; otherw se, a
default 1is chosen (normal |y 250 ml -
i seconds).

-t tasktag
If any tasks are registered to track the progress
of the operation, mark themw th the tag tasktag.

-U usetype
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Limts the operation to apply to this usage type.
Attenpts to affect volunes with a different usage
type will fail.

-v volune Requires that the plex named by a plex or ol dpl ex
operand be associated with the named vol une. This
option can be used as a sanity check, to ensure
that the specified plex is actually the plex
desired for the operation

-V Displays a list of utilities that would be called
from vxplex, along with the argunents that would
be passed. The -V option perfornms a ~ nock run''
so the utilities are not actually call ed.

FSGEN and GEN Usage Types

The fsgen and gen usage types provide simlar, though not
identical, semantics for all operations of the vxplex util-
ity. In particular, the fsgen usage type wll attenpt to
flush in-nmenory data cached for the file systemresiding on
the volunme. For nost file systens, this consists of calling
sync(1M to attenmpt to flush all in-nmenory data to disk
For the vxfs file systemtype, this will use special ioctls
to ensure a reliable flush of the involved vol une.

If a vxplex operation is interrupted by a signal, then an
attenpt is nade to restore the disk group configuration to a
state that is roughly equivalent to its original state. | f
this attenpt is interrupted (such as through another signal)
then the user my need to perform sone cleanup. The
specific cleanup actions that are needed are witten to the
standard error before vxplex exits.

The fsgen and gen usage types provide the following options
as argunents to -o in addition to the required options:

force Forces an operation that the Volune Manager con-
siders potentially dangerous or of questionable
use. This applies to attenpts to detach or disso-
ciate the last (conplete) plex in a volune, or to
attenpts to nove a plex to a plex that has a dif-
ferent size. This flag is the sanme as -f.

mapzero If a plex is noved to a new plex that has regions
that are mapped to a subdisk in the destination
but are not mapped to a subdisk for any enabl ed,
readable plex in the volune, then zero out that
mapped region in the destination plex. W t hout
this flag, the mapped region nmay be | eft unchanged
fromits original contents.

rerr Ignore volunme or plex read errors when copying
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Wwer r

data onto a plex. A warning nessage is witten to
standard error if a read error occurs, but the
error does not affect success of the operation

This operation can be used only with the cp opera-
tion; the operation is ignored if used with other
oper ati ons.

Ignore plex wite errors when copying data onto a
pl ex. A warning nessage is witten to standard
error if a wite error occurs, but the error does
not affect success of the operation. This opera-
tion can be used only with the cp operation; the
operation is ignored if wused with other opera-
tions.

Limtations and extensions for the fsgen and gen usage types
consi st of the foll ow ng:

att

If the volunme is enabled and one of the naned
plexes is associated with the volune, then the
pl ex nust be STALE, EMPTY, ACTIVE, or OFFLINE. |If
the operation succeeds in attaching a plex, then
any I/Ofail condition for the plex is cleared.
Al so, attaching to an enabl ed vol une requires that
the volune have at | east one enabled, read-wite
pl ex.

If the volune is not enabled, then the naned
pl exes are associated with the volunme (if not
al ready associated) and are set to the STALE
state, so that the plex will be fully attached by
the next vxvol start or vxvol startall operation
that applies to the vol une.

If the log type of the volunme is UNDEF and an
unassociated plex with a |og subdisk is attached,
the volunme is automatically converted to have a
log type of DRL. Loggi ng of volune changes is
enabl ed when the volune has at | east one enabl ed,
associ ated plex with an enabl ed | og subdi sk and at
| east two read-wite node pl exes.

An attenpt to attach an unassociated plex fails if
the putilO field is not enpty. This nakes it pos-
sible to prevent use of a plex by using vxedit set
to set the putilO field to a non-enpty string.
The putilO field can then be cleared wth either
vxedit set or with vxmend clear putilO.



cp
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The fsgen and gen usage types do not add any
specific restrictions to the cp operation.
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dis and det

A detach or dissociate of a plex in an enabled
volunme fails if applied to a plex that is the |ast
conpl ete, enabled, read-wite plex in the volune
and the volunme contains two or nore non-conpl ete,
enabl ed, read-wite plexes. In other words, a
volunme cannot be left with tw enabled, non-
conplete plexes. A conplete plex is one that s
at least as long as the volunme, and has subdi sks
mapped to the plex for all blocks up to the |length
of the volune. The -f option is requiredto
reduce a volune to containing one enabled, read-
write, non-conplete plex, or to having no enabl ed,
read-wite plexes at all.

The det operation changes the state for an ACTIVE
or CLEAN plex to STALE. The next tinme the vol une
is started, the plex will be re-attached automati -
cally.

If the destination plex has unmapped regions (a
range of blocks in the plex with no backing sub-
di sk) that are not napped in the source plex, or
if the destination plex is shorter than the source
pl ex, then the -f option is required. Even with
-f, the operation will prevent the plex from being
sparsed such that the volunme would be left wth
two or nore sparse, enabled, read-wite plexes,
but no conpl ete pl exes.

RAI D5 Usage- Type
The rai d5 usage type provides the follow ng options as argu-
ments to -o in addition to the required options:

force

Forces an operation that the Volune Manager con-
siders potentially dangerous or of questionable
use. This applies to attenpts to dissociate the
RAID-5 plex of a non-EMPTY volunme or to renpove the
last RAID-5 |l og plex of a non- EMPTY vol une.

As with other usage types, if a vxplex operation is inter-



rupted by a signal, then an attenpt is nade to restore the
disk group configuration to a state that s roughly
equivalent to its original state. |If this attenpt is inter-
rupted (such as through another signal) then the user my
need to performsone cleanup. The specific cleanup actions
that are needed are witten to the standard error before
vxpl ex exits.

The rai d5 usage type supports only the foll owi ng keywords:

att Attaches the naned plexes to the naned volune. |If
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a plex has a layout of RAID the plex will be

attached as the RAID-5 plex of the RAID-5 vol une.
To attach a RAID-5 plex to the volune, the vol une
must be di sabled and be in the EMPTY state, and
the RAID-5 plex will be given a state of EMPTY.

If a plex has a |layout other than RAID, the plex

wll be attached as a RAID5 log plex for the
RAID-5 volunme. If the volume has no RAID5 |og
pl exes, the log length for the volune will be set
to the length of the smallest |og plex being
attached. If the volunme already has at | east one

log plex, a plex can only be attached as a 1|og
plex if its contiguous length is at mninmmthe
volune's log length. RAID-5 | og plexes cannot be
sparse in respect to the volune's |og |ength;
attenpts to attach a sparse log plex will fail

If the RAID-5 volunme is not enabled, [|og plexes
are attached and narked as STALE. If the RAID-5
vol une is enabl ed and has no | og pl exes, attaching
a log plex will cause plexes being attached as | og
pl exes to be zeroed before they are enabled. Qh-
erwi se, the new |l og plexes are attached wite-only
and the contents of the existing log plexes are
copied to the new |og plexes using ATOM C _COPY
ioctls, after which the |ogs are enabl ed.

dis D ssociates the naned plex fromthe RAID-5 vol une
to which it is attached. If the plex is the RAID-5
pl ex of the volune and the volune is not EMPTY,
this requires the -o force option, as any data on
the volume would be lost. If the plex is a log



plex for the volume and wll |eave the RAID-5
volunme with no usable log plexes, the -0 force
option is required.

Note that the RAID-5 usage type does not support the det,
cp, snapstart, snapshot, snapabort, or copy keywords; these
operations are either inappropriate or inpossible to perform
within the operational concepts of RAID 5.

FI LES
[ etcl/vx/typel usetype/ vxpl ex The utility t hat perforns
vxpl ex operations for a par-
ticular vol une usage type.

[etcl/vx/typel/fsgen/fs/fstypel/ vxsync
Path to a program used wth
the fsgen usage type for syn-
chronizing in-nenory file sys-
tem data wth a volume, for
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the file system type fstype.
The programis given argunents
of a volune nane and one or
nmore plex nanmes. For the ufs
and s5 file systemtypes, this
is a link to sync. For the
vxfs file system type, this
program uses the WFS file
system freeze feature to
ensure a perfect synchronized

det ach.
EXI T CODES
The vxplex utility exits wth a nonzero status if the
attenpted operation fails. A nonzero exit code is not a

conpl ete indicator of the problens encountered but rather
denotes the first condition that prevented further execution
of the utility. See vxintro(lM for a list of standard exit
codes.

SEE ALSO
sync(1M, vxassist(1M, vxedit(1M, vxintro(1lM, vxmend(1lM,
vxtask(1M, vxvol (1M
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NAME
vxprint - display records fromthe Vol une Manager confi gura-
tion
SYNOPSI S

vxprint [-aAdf GhH LmpgQrstv | [-D database ] [-e pattern |
[-F [type:] format-spec ] [-g diskgroup ] [nane...]

vxprint [-AgS] [-g diskgroup ]

DESCRI PTI ON
The vxprint utility displays conplete or partial infornmation
from records in Volunme Manager di sk group configurations.
Records can be selected by name or wth special search



expr essi ons. Additionally, record association hierarchies
can be displayed in an orderly fashion so that the structure
of records is nore apparent.

Dashes (-) are displayed in the output wherever there is no
appl i cabl e record val ue.

If no options are specified, the default output uses -f, -h,
-r, and -A Specifying other options can override the these
defaults, making it necessary to explicitly specify the nor-
mal default options.

The default output format consists of single-line records,
each of which includes a record type, name, usage type or
obj ect association, enabled state, |length, and other fields.
A one-line header is witten before the record i nformati on.

When no disk group is specified, selected records are
retrieved fromrootdg. Subdisks/ Subvolunes are sorted pri-
marily by their device/volunme, subdisks may also include a
device offset. Plex and volune records are sorted by nane.

Note 1: The vxprint utility can display disk group, disk
medi a, vol une, plex, and subdi sk/ subvol unme records. It can-
not display disk access records. Use the vxdisk |ist opera-
tion to display disk access records, or physical disk infor-
mat i on.

Note 2: The subvolunme "record type" appears as sv as a
conveniece in displaying views of the configuration data-
base. For nanipul ati on purposes, these records are accessi -
ble as subdisk record types, i.e., records tagged as type
sd .

OPTI ONS
The -v, -p, -s, -d, and -G options nmay be conbined to
specify that nore than one record type is allowed. Specify-
ing all these options restores the default behavior of
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retrieving all record types.

-a Display all information about each sel ected
record, one record per line. The contents are
simlar to the -m option, wth the followng
exceptions: the -a option fornmat appears on a sin-



-d

gle line with one space character between each

field, the Ilist of associated records is not
di spl ayed, and the -m option retains the sd
record type rather than sv . This format is use-

ful for processing output through filters such as
sed and grep that operate exclusively on one-line
records, although the fields are not readily dis-
ti ngui shabl e. It isn't a practical format from
the viewpoi nt of human readability.

Print records from all active (inported) disk
groups. Each disk group represented in the output
is separated from other disk groups by blank
l'ines. A short header line introduces each disk

group.

D splay only disk nedia records.

-D dat abase

-e pattern

VXVM 3. 0

CGet a configuration fromthe specified |ocation
The dat abase option argunent can be one of:

vxconfigd Get a configuration fromthe vol ume con-
figuration daenon (default).

- Read a configuration from the standard
i nput . The standard input is expected
to be in standard vxmake input format.

Use a volune configuration search expression to
sel ect records to be di spl ayed. See
vol pattern(4) for a description of search pat-
terns.

D splay information about each record as one-line
output records containing the follow ng fields,
fromleft to right. A one-line header is witten
before any record infornmation.

1. Record type

2. Record nane

3. Usage-type, volune association, or plex asso-
ciation (or - for unassociated plexes and
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-F

VXVM 3.0

subdi sks)

4. Enabled state (or - for subdisks, disks, or
di sk groups)

5. Length, in units of system sectors

6. Plex association offset (or - for volunes,
pl exes, disks, or disk groups). This field
w Il appear as LOG for | og subdisks.

7. Usage-dependent state (or - for subdisks).

If an exception condition is recognized (a
plex 1/O failure, renmoved or inaccessible
disk, or an unrecovered stale data condi -
tion), then that condition is |isted instead
of any usage-type-dependent state.

8. The tutil[0] field. This field is set by
usage-types as a | ockout nechani sm

9. The putil[0] field. This field can be set to
pr event associations of plex or subdisk
records.

[type :]format _spec

Set aliteral format string to use for displaying
record information. |If the option argunment begins
with a corma-separated |ist of zero or nore record
types (sd, plex, or vol) followed by a colon, then
the fornmat_spec after the <colon is wused when

printing the indicated record types. If no record
types are specified, then all record types are
assumned.

The order of -F options is significant, wth
specifications later in the option list overriding
earlier specifications. Any use of -F overrides
any other option letter specifying a type of for-
mat for the indicated record types. Thus, -F
vol : fornmat _spec can be used with the -t option to
change the fornmat used for volunes, while still
using the -t format for plex and subdi sk records.

The fornat-spec string consists of literal text
W th enbedded configuration record variables.
Configuration record variables are introduced with
a percent sign (. The percent sign is followed
by a variable nane or by a variable nane and
optional field wdth in braces. The follow ng
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formats are allowed for a variable specification

% ield nanme

% field nane}

Wfield_nanme : [[-] width ][ * ] }
% field_spec | field_spec [ |...] }

The first format specifies the exact field nane.
The second format allows a field to be specified
with i mediately surrounding text that would oth-
erwise be taken as part of the field name. The
third format allows the specification of a justif-
ication and a field wdth. The fourth format
allows alternate specifications to be used, either
with or without justification and wi dth specifica-
tions. For the fourth, the first specification is
used if the specified field nane is applicable to
the record and is non-enpty; otherw se, the next
avai l able specification is wused. Any number of
alternate specifications can be used.

If no field width is specified, then the nunber of
output colum positions used for the field is the
snmal | est possible to contain the value; otherw se
spaces are added in the output to nmake it width
colums in length. A fieldis not truncated if
the mnimm nunber of colum positions necessary
for a value is greater than w dth.

If afield wwdth is specified with a | eading dash
(-) character, then an output field is | engthened
by addi ng spaces after the field value, yielding a
left-justified field. Oherw se, spaces are added
before the value, yielding a right-justified
field.

If afield wwdth is followed or replaced by an
asterisk (*) character, then an unrecognized or
i nappropriate field yields either no output for
the field or a field containing all blanks.
Wt hout the asterisk, the printed field contains
the character -.

A percent sign (9% can be displayed by including
two percent characters (%4 in fornat-spec.



See the Record Fields section for a description of
the field nanes that can be specified. An invalid
format string may yield unexpected output, but
does not generate an error

VxVM 3.0 Last change: 26 Mar 1999 4
Mai nt enance Comands vxprint (1M

-g di skgroup
Display records from the specified disk group.
The di skgroup option argunent can be either a disk
group name or disk group ID.

-G D splay only disk group records.

-h List hierarchies below selected records. For
volunmes, this list includes all associated pl exes
and subdi sks. For plexes, this list includes al
associ ated subdi sks/subvol unmes. Hierarchies are
separated in the output by a blank Iine. Each
object listed occupies its owmn line. The order of
output is a volune nane, followed by one associ-
at ed pl ex, foll owed by al | of t he
subdi sks/ subvol unes for that plex, followed by
another associated plex, followed by all of the
subdi sks/ subvol unes for the second plex, and so
on.

The -v, -p, and -s options |imt +the selection
only of the head of a hierarchy. They do not
prevent the display of associated records through
the -h option.

Unl ess objects are naned explicitly wth nane
operands, a record is never displayed in two
separate hierarchies. Thus, a selected plex is
not displayed as a separate hierarchy if the
volune that is associated with the plex is also
sel ect ed.

-H Print help informati on on usage.

Display all information fromeach sel ected record
This information is in a free format that is not
i ntended for use by scripts. This format is nore
convenient than the -m format for |ooking at
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records directly, because the density of inform-
tion is nore appropriate for human vi ew ng.

Display all information about each selected record
in a format that is useful as input to both the
vxmake utility and to awk(1l) scripts. The fornat
used is the vxnake description format (see
vxnmake(4)). In addition to record information

the list of plex or subdisk/subvolune records
associated with selected volune or plex records is
di spl ayed. Each field is output on a separate
line, indented by a single tab. Values for fields
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that contain coment-style strings are al ways pre-
ceded by one doubl e-quote character.

D splay only the names of sel ected records.

Display only plexes with associ ated subdi sks. If a
name operand nanmes a volunme or subdisk, then a
diaghostic is witten to the standard error.

Suppress headers that would otherwise be printed
for the default and the -t and -f output formats.

Suppress the di sk group header that separates each
di sk group. A single blank line still separates
each di sk group

Rendezvous point. This is a reserved option to
i ndi cate the comuni cati ons point used with vxcon-
figd.

Display related records of a volume containing
subvolunes. Gouping is done under the highest
| evel vol une.

Useful when used with the -r paraneter. Display
related records of a volume containi ng subvol unes,
but grouping is done under any vol une.

Display only subdisks/subvolunes. |If a name
operand nanes a volune or plex, then a diagnhostic
is witten to the standard error.



-S D splay configuration sunmary infornation. The
output consists of a header line followed by a
l'ine cont ai ni ng t he t ot al numnber of
subdi sks/ subvol unes, pl exes and volunes; the
nunber of unassoci ated subdi sks/subvolunes; and
t he nunmber of unassoci ated pl exes.

-t Print single-line output records that depend upon
the configuration record type. For disk groups,
the output consists of the record type (dg) the
di sk group nanme, and the disk group |ID.

For disk nmedia records, the output consists of the
following fields, in order fromleft to right:
1. Record type (dm
2. Record nane
3. Underlying disk access record
VxVM 3.0 Last change: 26 Mar 1999 6
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4. Disk access record type (sliced, sinple, or
nopriv)

5. Length of the disk's private region
6. Length of the disk's public region

7. Path to use for accessing the underlying raw
di sk device for the disk's public region

For subdi sks, the output consists of the foll ow ng
fields, fromleft to right.

1. Record type (sd)
2. Record nane

3. Associated plex, or dash (-) if the subdisk
i s dissociated

4. Nanme of the disk nedia record used by the
subdi sk

5. Device offset in sectors



For
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Subdi sk I ength in sectors

Pl ex association offset, optionally preceded
by subdi sk col um nunber for subdi sks associ -
ated to striped plexes, LOG for |og subdisks,
or the putil[0] field if the subdisk is dis-
sociated. The putil[0] field can be non-
enpty to reserve the subdisk's space for

non-vol une uses. |If the putil[0] field is
enpty, - is displayed for dissociated sub-
di sks.

A string representing the state of the sub-
disk (ENA if the subdisk is usable; DS if
the subdisk is disabled; RCOV if the subdisk
is part of a RAID-5 plex and has stal e con-
tent; DET if the subdi sk has been detached;
KDET iif the subdi sk has been detached in the
kernel due to an error; RMOV if the nedia
record on which the subdisk is defined has
been renoved fromits di sk access record by a
utility; RLOC if a subdisk has failed and is
waiting to be relocated, or NDEV if the nedia
record on which the subdi sk is defined has no
access record associ ated).

subvol unes, the output consists of t he
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following fields, fromleft to right.

1

2.

Record type (sv)
Record nane

Associ ated plex, or dash (-) if the subvol une
i s dissoci at ed.

Name of the underlying (I ayered) vol une
record used by the subvol une.

Nunber of |ayers used in the subvol une.

Subvol ume length in sectors



Pl ex association offset, optionally preceded
by subvolunme colum nunber for subvol unes
associ ated to striped pl exes.

Nunber of active plexes, followed by the
nunmber of plexes in the underlying (layered)
vol une.

A string representing the state of the subvo-
lume (ENA if the subvolune is usable; DS if
t he subvolunme is disabled; KDET if the subvo-
lunme has been detached in the kernel due to
an error

For plexes, the output consists of +the following fields,
fromleft to right:

1

2.

3.

VXVM 3. 0
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Record type (pl)
Record nane

Associ ated volune, or - if the plex is disso-
ci ated

Pl ex kernel state

Plex utility state. |If an exception condi-
tion is recognized on the plex (an 1/0
failure, a renmoved or inaccessible disk, or
an unrecovered stale data condition), then
that condition is listed i nstead of the val ue
of the plex record's state field.

Plex length in sectors

Pl ex | ayout type

Last change: 26 Mar 1999 8
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Nunmber of colums and plex stripe width, or -
if the plex is not striped

Plex I/O node, either RW (read-wite), WD
(wite-only), or RO (read-only)

For vol unes, the output consists of the follow ng
fields, fromleft to right:



1. Record type (V)

2. Record nanme

3. Associ ated usage type

4. Vol une kernel state

5. Volune utility state

6. Volune length in sectors
7. Volune read policy

8. The preferred plex, if the read-policy uses a
preferred plex

A header line is printed before any record infor-
mation, for each type of record that could be
sel ected based on the -v, -p, -s, and -h options.
These header lines are followed by a single blank

i ne.
-V Display only volunmes with associated plexes and
subdi sks/ subvol unes. This restricts the records

mat ched with search patterns. Also, the default
selection of all records in the database is then
restricted to all vol unes. If a name operand
names a plex or subdi sk/subvol une, then a di agnos-
ticis witten to the standard error.

Record Fi el ds
The field nanes that can be used with the format _spec string
of the -F option and that are produced for the -mor -a
options are the sanme as those that can be provided as input
to the vxmake utility. For a list of these field nanes, see
vxnmake(4). Sone additional pseudo fields are also sup-
ported. These are:

adm n_state
The persistent state for a plex or volune record,

accounting for any exceptional conditions. For
vol une records, this displays the state field.
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asli st

assoc

For plex records, this displays one of the foll ow
ing in the given precedence order: NODEVICE if an
expected wunderlying disk could not be found;
REMOVED if an underlying disk is in the renobved
state; IOFAIL if an unrecovered |1/0O failure caused
the plex to be detached; RECOVER if a disk
replacenent left the plex in need of recovery,
either fromanother plex or froma backup

A comma-separated list of subdisks or plexes that
are associated with a plex or volune record.

The name of the volune or plex to which a plex or
subdisk record is associated. |If the record is
not associated, this field is enpty.

columm_pl _of fset

dgnane or

nane

For a subdi sk associated with a striped plex, the
colum nunber and colum offset of the subdi sk
separated by a / or the plex offset (if +the sub-
disk is associated in a non-striped plex) or - (if
the plex is not associated).

dg_nane
This is the nane of the disk group containing the
record.

The name of the record being displayed. Because
the record nane is specified positionally within
vxnmake description fornmats, the vxnmake utility and
the -mand -a options to vxprint do not explicitly
provide this field nane.

ncolum_st _wi dth

pl name or

For a striped plex, the nunber of colums and
stripe wunit size for a plex, separated by a /, or
- if the plex is not striped.

pl _name

The name of an associated plex record. For a plex
record, this is the plex's nane; for a subdisk
record, this is the associated plex's name (if

any).

rec_type or rtype

sd_fl ag

VXVM 3. 0

This is either dg (disk group), dm (disk), vo
(volume), plex (plex), or sd (subdisk), depending
on the record being displ ayed.

For a subdi sk associated with a RAID-5 plex, this

will display flags relating to the status of the
subdisk. An S indicates that the subdisk is
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EXIT

considered to contain stale data. A d indicates
that the subdi sk has been detached fromthe RAID-5
pl ex.

sdaslist A conma-separated |ist of subdi sks associated with
a plex. Each subdisk name is followed by a col on
and t he subdi sk's plex association offset, in sec-
tors. For vol une records, this field is
equi valent to aslist.

short _type or type
This is either dg, dm v, pl, or sd, depending
upon the record type. This pseudo variable can be
used in a 2-character field, if a full 4 character
field (required by rec_type) is too |large.

use_assoc The usage type for volune records and the associ a-
tion nane for associated pl exes and subdi sks. For
di ssoci ated pl exes and subdi sks, this is an enpty
string.

vhnanme or v_nane
The nanme of an associ ated volune record. For a
volunme record, this 1is the volune's nane; for a
plex record, this is the associated volune's nane
(if any); for a subdisk record, this is the asso-
ciated volune of the associated plex (if any).

D spl ayi ng a bool ean val ue al ways yields on or off. If a
field containing a length or offset is specifiedin a
format _spec string, then the result is the length or offset
in sectors. Wen the field is displayed with -mor -a, the
length or offset is displayed in sectors with a suffix of s.

CODES
The vxprint utility exits wth a nonzero status if the
attenpted operation fails. A nonzero exit code is not a

conpl ete indicator of the problens encountered but rather
denotes the first condition that prevented further execution
of the utility.

See vxintro(1M for a list of standard exit codes.

EXAMPLES

To display all records in all disk groups, wth clearly
di spl ayed associations and wth output lines tailored to
each record type, enter:

vxprint -Ath
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To avoid looking at the 5-1ine header and the extra disk
group headers generated by this comrand, you can renove al
the headers by adding a -q.

To display all subdisks and all disk groups, in sorted order
by di sk, enter:

vxprint -AGs

If all plexes are naned based on volunes, this can be a con-
veni ent nmeans of viewing |arge configurations. The associ a-
tion field for each of the subdisks names the plex, and the
plex nanme wll nornally inply a volune association by the
form of the plex nane.

To display the nanes of all wunassociated plexes, use the
command

vxprint -n -p -e lassoc

To print all subdisks, including the subdisk nane and either
the subdisk plex association offset or the putilO field for
di ssoci at ed subdi sks, enter:

vxprint -s -F "% nane: -14} %pl _offset|putil O}"

The vxprint conmmand can be used to back up objects from one
disk group configuration with the use of the conbined
options -nvpsh or -nvpshr. The output should be saved into a
file that 1is maintained outside of the system being backed
up. The command:

vxmake -d file
can be used with the saved file to restore the configura-
tion.

SEE ALSO



awk( 1), grep(1), sed(1), vxi nfo(1M, vxintro(1M,

vxnmeke(1M, vxmake(4)
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NANVE

vxr5check - verify RAID-5 volune parity
SYNOPSI S

[ etc/vx/bin/vxr5check [-iv ] [-g diskgroup] volune
DESCRI PTI ON

The vxr5check utility conpares the parity of each stripe of

a RAID5 volune specified by the volune operand. vxr5check

reads the data for each stripe, generates the parity

for

this stripe, and conpares this parity with the existing par-

ity.

vxr5check can be executed against the entire RAID-5 vol une,
or increnentally on RAID-5 stripe boundaries, by using the

-i option.
OPTI ONS

-g diskgroup
Specifies the VM disk group nanme for the RAID5
volunme nane for verification. If a disk group
name is not specified, the rootdg disk group is
assunmed as the default.

- Verify the RAID5 vol une increnmentally per
stri pes. If any parity msmatch is found, that
stripe location is displayed.

-V Verbose output for the increnental vXxr5check
verification. The verbose option outputs each

stripe nunber that is being verified.



OUTPUT FORVAT
In verbose node and i ncrenental npde, sumary reports for
each stripe of the RAID5 volume are printed in output
records. If an error is returned for a stripe, then an
error nessage and stripe nunber are displayed. In non-
verbose node, if an error is returned, then an error nessage
is displayed.

If an parity msmatch error is determned on a stripe, then
vxr5check exits on that stripe, and does not continue for
the remaining stripes in the RAID-5 vol une.

FI LES
fusr/1iblvxvnibin/vxrb5vrfy The utility that vxr5check
calls to performRAID-5 parity
verification operations for
the specified RAID-5 vol une.

EXI T CODES
The vxrb5check utility exits with a nonzero status if the
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attenpted operation fails. A nonzero exit code is not a

conpl ete indicator of the problens encountered, but rather
denotes the first condition that prevented further execution
of the utility. See vxintro(lM for a list of standard exit
codes.

SEE ALSO
vxevac(1lM, vxintro(1M, vxnend(1lM, vxvol (1M
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NAME
vxreattach - reattach disk drives that have once again
becone accessi bl e

SYNOPSI S
[etc/vx/bin/vxreattach [-br ] [accesshane...]

/[ etc/vx/bin/vxreattach -¢c accessnane

DESCRI PTI ON
The vxreattach utility reattaches disks to the disk group
they were in and retains the sanme nedi a nane.



This operation may be necessary if a disk has a transient
failure, or if the Volune Manager starts with sonme disk
drivers unl oaded and unl oadabl e. Di sks then enter the failed
state. If the problemis fixed, vxreattach nay be able to
reattach the disks wi thout plexes being flagged as stale, as
long as the reattach happens before any volumes on the disk
are start ed.

vxreattach tries to find a disk in the same disk group wth
the same disk ID for the disk(s) to be reattached. The reat-
tach operation may fail even after finding the disk with the
matching disk IDif the original cause (or some other cause)
for the disk failure still exists.

vxreattach is called as part of disk recovery from the
vxdi skadm nenus.

OPTI ONS

-b Perfornms the reattach operation in the background.

-C Checks if a reattach is possible. No operation is
perforned, but the nane of the disk group and di sk
medi a nane at which the disk can be reattached is
di spl ayed.

-r Tries to recover stale plexes of any volumes on
the failed disk. It does this by calling vxre-
cover.

EXIT CODES

A zero exit status is returned if the reattach is perforned;
non-zero is returned otherw se. See vxintro(1lM for a |ist
of standard exit codes.

SEE ALSO

vxdi skadm( 1M, vxintro(1M, vxrecover (1M
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NAVE



vxrecover - performvolunme recovery operations

SYNOPSI S
vxrecover [-bcEnpsvV] [-g diskgroup ] [-0 options ] [-t
tasktag ] [ volume | nedi anane. . .]

DESCRI PTI ON
The vxrecover program performs plex attach, RAID-5 subdisk
recovery, and resynchroni ze operations for the naned
vol unes, or for volunes residing on the naned disks (nedi-
anane) . If no nedianane or vol une operands are specified,
then the operation applies to all volunmes (or to all vol unes
in the specified disk group). If -s is specified, then dis-
abl ed volunes will be started. Wth -s and -n, volunes are

started, but no other recovery takes pl ace.

Recovery operations wll be started in an order that
prevents two concurrent operations frominvolving the sane
disk. Operations that involve unrelated disks will run in
paral | el
OPTI ONS
-b Performrecovery operations in the background.
Wth this option, vxrecover will put itself in the

background to attach stale plexes and subdisks,
and to resynchronize mrrored volunes and RAID-5
parity. If this is used with -s, then volunes
will be started before recovery begins in the
backgr ound.

-C Operate on cluster-shareable disk groups. This
option is wused by the cluster reconfiguration
utility to effect recovery on volumes in shared
disk groups after the failure of a node in the
cluster. Do not use -c as a conmand-line option
Available only if the Volune Manager cluster
feature i s enabl ed.

-E Start disabled volunes or plexes even when they
are in the EMPTY state. This is useful for start-
ing up volunes restored by the vxnmake utility when
specified along with the -s option.

-g di skgroup
Limt operation of the conmand to the given disk
group, as specified by disk group ID or disk group

namre. |If no volune or nedianane operands are
given, then all disks in this disk group will be
recovered; otherwise, the volune and nedi anane
operands wll be evaluated relative to the given
di sk group.
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-0 options

Wthout the -g option, if no operands are given,

then all volunmes in all inported disk groups wll
be recovered; otherw se, the disk group for each
medi anane operand will be detern ned based on nane

uni queness within all disk groups.

Do not perform any recovery operations. If wused
with -s, then volunes wll be started, but no
other actions will be taken. If used wth -p,
then the only action of vxrecover will be to print
a list of startable vol unes.

Pass the given option argunents to the -o options
for the vxplex att and vxvol start operations gen-
erated by vxrecover. An option argunment of the
form prefix:options can be specified to restrict
the set of commands that the -o option should be
applied to. Defined prefixes are: vol applies to
all invocations of the wvxvol utility (volune
starts, mrror resynchronizations, RAID-5 partity
rebuilds, and RAID-5 subdisk recoveries); plex,
applies to all invocations of the vxplex utility
(currently used only for attaching plexes); attach
applies specifically to plex attach operations;
start applies specifically to volune start opera-
tions; recover applies to subdisk recoveries; and
resync applies to mrror resynchronization and
RAID-5 parity recovery.

Print the list of selected volunes that are start-
abl e. For each startable volune, a line is
printed containing the followng information: the
vol une nane, the disk group ID of the volune, the
vol une's usage type, and a list of state flags
pertaining to mrrors of the volunme. State flags
include the foll owi ng: kdetach indicates that one
of the mrrors was detached by an I/O failure;
stale neans that one of the mrrors needs
recovery, but that the recovery is related to an
adm nistrative operation, not an [/O failure;
stopped is printed if neither kdetach nor stale is
appropriate for the vol une.

Start disabled volunes that are selected by the
operati on. Volumes are started before any ot her
recovery actions are taken. Volunes are started
W th the -0 delayrecover start option. Thi s
requests that any operations that can be del ayed
in starting a volune will be delayed. 1I|n other
words, only those operations necessary to nake a



vol une avai lable for use wll occur. O her
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operations, such as mrror resynchroni zati on,
at tachi ng of stale plexes and subdisks, and
recovery of stale RAID-5 parity will nornally be
del ayed.

-t tasktag
If any tasks are registered to track the progress
of the operation, nark themw th the tag tasktag.
This option is also passed to any utilities called
to performrecoveries, so all tasks registered by
any utility to performthe recoveries will also be
tagged with tasktag.

-V D splay information about each task started by
vxrecover. For recovery operations (as opposed to
start operations), print a conpletion status when
each task conpl et es.

-V D spl ay each conmmand executed by vxrecover. The
ouput generated is nore verbose than the job
descriptions printed with the -v option

EXAMPLES

To recover, in the background, any detached subdisks or

pl exes

that resulted fromreplacenent of a specified disk,

use t he command:

vXrecover -b nedi aname

If you want to nonitor the operations, use the comand:

SEE ALSO

vXrecover -v nedi aname

vxintro(1M, vxplex(1M, vxvol (1M
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NANVE

vxrel ayout - convert online storage from one |layout to
anot her

SYNOPSI S

vxrelayout [-f] [-g diskgroup] [-0 useopt]
[-U usetype] reverse vol une

vxrelayout [-f] [-g diskgroup] [-0 useopt]
[-U usetype] start vol une

vxrel ayout status vol une

DESCRI PTI ON

Online relayout is a process where storage in a volune or a
plex is converted from one |ayout to another maintaining
data availability at all tinmes. Thus a user can convert any
supported layout in the Volune Manager to another and/or
change the stripe width or the nunber columms. The user can
also do just stripe wdth and/or colum changes if so
desi r ed.

Such a transformation of a volune or a plex has to be ini-
tiated using the wvxassist(1lM utility. wvxassist creates
necessary infrastructure and storage needed to perform the
layout transfornmation and invokes vxrelayout internally to
actually perform the transformation. Si nce vxrel ayout
depends on vxassist to do all the setup before a | ayout
transformati on can be commenced, the vxassist utility has to
be used to initiate any layout transformation. The
vxtask(1lM utility can be used nonitor the state of an ongo-
ing transformation.



Since these transformations are tine consuming (minly
depends on the volune size and chunk size), they can be
interrupted because of a systemcrash, /O failure, or the
user voluntarily stopping the transformati on process either
by aborting the task associated with the transformation
using vxtask or by killing the transformati on process. Using
kill -9 is not advisable to stop such transformations. The
vxrelayout utility can be used to continue or reverse a
transformati on process because of such interruptions.

The reaction of the Volunme Manager to such interruptions

ar e:
I /O Failure vxrelayout utility exits with an error
on stderr. The vxrel ocd(1M daenon tries
to relocate the failed subdisks. [If it
succeeds, it i nvokes vxrecover (1M,
which in turn invokes vxrel ayout to con-
tinue the transformation. An I/O failure
VxVM 3. 0 Last change: 26 Mar 1999 1
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is transparent to the user if the relo-
cation succeeds. If relocation fails,
the transfornation process is not res-
tarted again.
System Crash On a reboot after a systemcrash, vxre-

cover starts all startable vol unes,
i nvoki ng vxr el ayout on appropriate
vol unes and pl exes.

If the user stops vxrelayout, then the
transformati on process can be reversed
or continued by invoking vxrel ayout
manual | y.

The first operand is a keyword that determnes whether a
| ayout conversion is to be continued, reversed, or to
display the status of any existing transformation in the
volunme. For exanple, if a RAID-5 volune is being converted
to STRI PED vol une, reversal of such an operation will revert
all data and storage in STRIPED format to the RAID-5 fornmat.
A reversal of a reversal is equivalent to a continue.

Even t hough such a capability of direction change can be



used ad infinitum it has been provided with an objective to
react to unforeseen situations. It is advisable that such
direction changes are done with care.

The direction of a transformation can be determ ned using
the status operation provided in the vxrelayout utility.
This conmand will determine if any plex in the volunme is
being transforned and display its characteristics.

The second operand is the name of the topnost volune to
whi ch the plex undergoing relayout is attached. If there are
multiple plexes in the volunme and only one of themis being
t ransf or med, t he vxrelayout utility will select the
appropriate plex using the supplied volume name. It should
be noted that there can only be one rel ayout operation hap-
pening in a volune at any instant of tinme. A specific disk
group can be forced with -g diskgroup.

This operation can be applied only to disk groups with ver-
sion 4.4 or above (see vxdg(1lM) and only one disk group at
atine due to internal inplenmentation constraints.

KEYWORDS
reverse Reverses a discontinued |ayout conversion. This
operation deternmnes the current state and direc-
tion of a layout transformation and reverse where
it was left off since it was |ast stopped. It is
i nperative that any existing |ayout transformation
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process is stopped before this operation is

appl i ed.
start Continues a discontinued | ayout conversion. This

operation determnes the current state and direc-
tion of a layout transformation and continue where
it was left off since it was |ast stopped. It is
i nperative that any existing |ayout transformation

process is stopped before this operation is
appl i ed.
st at us D splays the status of a discontinued or an ongo-

i ng | ayout conversion. This operation displays the
characteristics of the source and the destination
| ayout, such as the layout, number of colums, and
stripe wdth. It also displays whether t he



OPTI ONS

transformation is ongoing or stopped and the per-
cent age conpl et ed.

Forces a continue or reverse of a |layout transfor-
mation. This is considered potentially dangerous
or guestionable to use as wusing this flag my
result in loss of data. This permts a limted set
of operations that would ot herw se be disall owed:

o] It is possible that an /O failure during a
| ayout transformation caused sone plexes to
detach, If the user still wants to continue
or reverse such a transformation, this flag
wll have to be used to tell wvxrelayout to
ignore the fact sone plexes have fail ed.
There is no guarantee that this operation
wi |l succeed.

o] vxrel ayout shrinks any existing fil esystem on
a volunme if the layout transformation causes
the volune size to decrease. |If the user does
not want vxrelayout to shrink the filesystem
but wants to still performthe | ayout conver-
sion, this flag must be used.

-g di skgroup

-0 useopt

VXVM 3. 0

Specifies the disk group for the operation, either
by disk group ID or by disk group nane. By
default, the disk group is chosen based on the
name oper ands.

Passes in wusage-type-specific options to t he

operati on. A certain set of operations are
expected to be inplenmented by all usage types:
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sl ow =i odel ay]
Reduces the system perfornance inpact of copy
oper ati ons. Copy operations are usually a
set of short copy operations on small regions
of the volunme (normally from 16 kil obytes to
128 kil obytes). This option inserts a delay
between the recovery of each such region. A
specific delay can be specified with iodelay



as a nunber of mlliseconds; otherw se, a
default 1is chosen (normal |y 250 ml -
i seconds).

i 0si ze=si ze

Performs copy operations in regions with the
| ength specified by size, which is a standard
Vol ure Manager | ength numnber (see
vxintro(1M). Specifying a larger nunber
typically causes the operation to conplete
sooner, but wth greater inpact on other
processes using the volunme. The default 1/0
size is typically 32 kil obytes.

Not e: These paraneters can also be changed
using the wvxtask wutility during an online
rel ayout.

BG Run the vxrelayout operation in the back-
gr ound.

-U usetype
Limts the operation to apply to this usage type.
Attenpts to affect volunes with a different usage
type will fail.

EXI T CODES
vxrel ayout exits with a nonzero status if the operation
fails. A nonzero exit code is not a conplete description of
the problem it only indicates the first condition that
prevented further execution.

See vxintro(1M for a list of standard exit codes.

SEE ALSO
kill(1l), vxassist(1lM, vxdg(1lM, vxintro(1lM, vxrecover(1lM,
vxrel ocd(1M, vxtask(1lM
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NAME
vxrel ocd - nonitor the Volune Manager for failure events and
rel ocate fail ed subdi sks

SYNOPSI S
[ et ¢/ vx/ bi n/ vxrel ocd [-0 VXrecover _argument]
[mai | _address...]

DESCRI PTI ON

The vxrel ocd command nonitors the Vol ume Manager by analyz-
ing the output of the vxnotify conmand, waiting for failures
to occur. When a failure occurs, vxrelocd sends mmil via
mailx to root (by default) or to other specified users and
relocates failed subdisks. After conpleting the relocation

vxrel ocd sends nore mail indicating the status of each sub-
di sk replacenent. The vxrecover utility is then run on
vol umes with rel ocated subdi sks to restore data.

OPTI ONS
-0 The -0 option and its argunment are passed directly
to wvxrecover if vxrecover is called. This allows
specifying -o slow =iodelay] to keep vxrecover
from overloading a busy systemduring recovery.
The default value for the delay is 250 ml-

| i seconds.
Mail Notification
By default, vxrelocd sends mail to root wth information
about a detected failure and the status of any relocation
and recovery attenpts. To send this mail to other users,

add the wuser logins to the vxrelocd startup line in the
startup script /etc/rc2.d/s95vxvmrecover and reboot the

system Alternatively, vyou can kill the vxrelocd process
and restart it as vxrelocd root mai | _addr ess, wher e
mai |l _address is a wuser's login. Do not kill the vxrel ocd

process while a relocation attenpt is in progress.

The mmai l notification that is sent when a failure is
detected follows this format:

Fai |l ures have been detected by the VERI TAS Vol une Manager

fail ed disks:
medi aname

faiiéd pl exes:
pl exname

faiiéd | og pl exes:
pl exname

faiiing di sks:
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medi aname

failed subdisks:
subdi sknane

The Vol unme Manager will attenpt to find spare disks,
rel ocate fail ed subdi sks and then recover the data
in the failed pl exes.

The nedi ananme |ist under failed disks: specifies disks that
appear to have conpletely failed; the medianane |ist under
failing disks: indicates a partial disk failure or a disk
that is in the process of failing. Wien a disk has failed
conpletely, the sane nedianame |ist appears under both
failed disks: and failing disks:. The plexnane |ist under
failed plexes: shows plexes that have been detached due to
I/O failures experienced while attenpting to do I/O to sub-
di sks they contain. The plexnane |I|ist under failed |og
pl exes: indicates RAID-5 or DRL | og plexes that have experi -
enced failures. The subdisknanme |ist specifies subdisks in
RAI D-5 vol unes that have been detached due to I/O errors.

Spare Space

A disk can be marked as "~ “spare.''’ This makes the disk
available as a site for relocating failed subdisks. Disks
that are marked as spares are not used for normal alloca-
tions unless you explicitly specify them This ensures that
there is a pool of spare space available for relocating
failed subdisks and that this space won't get consuned by
nornmal operations. Spare space is the first space wused to
relocate failed subdisks. However, if no spare space is
avai |l abl e, or the avail able spare space is not suitable or
sufficient, free space is also used. See the vxedit(1M and
vxdi skadm( 1M manual pages for nore information on marking a
di sk as a spare.

Repl acenent Procedure

After mail is sent, vxrelocd relocates failed subdisks
(those Ilisted in the subdisks list). This involves finding
appropriate spare and/or free space in the same disk group
as the failed subdisk. A disk is eligible as replacenent
space if it is a valid Volume WMnager disk and contains
enough space to hold the data contained in the failed sub-
disk. If no space is available on spare disks, the reloca-
tion uses free space instead.
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If no spare or free space is found, mail is sent explaining

di sposition of volunes that had storage on the failed
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nmust

Hot -rel ocati on was not successful for subdi sks on disk
dmname in volume v_nanme in disk group dg_nane.
No replacenent was made and the disk is still unusable.

The foll ow ng vol unmes have storage on nedi anane:

vol unenane

These volunes are still usable, but the redundancy of
those volunes is reduced. Any RAID-5 volunmes with storage

on the failed disk may beconme unusable in the face of
further failures.

If any non-RAID-5 vol unes were made unusabl e due to the disk
failure, the foll owi ng nessage is included:

The foll ow ng vol unes:
vol unenane

have data on nedi anane but have no ot her usabl e

mrrors on other disks. These vol unmes are now unusabl e
and the data on themis unavail able. These vol umes nust
have their data restored.

If any RAID-5 vol unmes were nade unavail able due to the disk
failure, the foll owi ng nmessage is included:

The following RAID-5 vol unes:

vol unename

had st orage on nedi ananme and have experienced

other failures. These RAID-5 vol umes are now unusabl e
and data on themis unavail able. These RAI D5 vol unes

have their data restored.



If there is spare space avail able, subdisk relocations are
at t enpt ed. This invol ves setting up a subdi sk on the spare
or free space and using it to replace the failed subdisk
If this 1is successful, the vxrecover command is run in the
background to recover the data in volunes that had storage
on the disk.
If the relocation fails, the foll owi ng nmessage is sent:

Hot -rel ocati on was not successful for subdisks

on disk dmnanme in volunme v_nane in disk
group dg_nane. No replacenment was nade
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and the disk is still unusable.

error nessage
If any volumes (RAID-5 or otherwi se) are rendered unusable
due to the failure, the follow ng nessage is included:

The foll ow ng vol unes:

vol unenane

have data on dm nane but have no other usable mrrors on

other di sks. These vol unmes are now unusabl e and the data on them

unavai | abl e. These vol unes nust have their data restored.
If the relocation procedure was successful and recovery is
under way, the follow ng mail nessage is sent:

Vol urme v_nane Subdi sk sd_nane rel ocated to

newsd nane, but not yet recovered.

After recovery conpletes, a mail nessage is sent relaying
the outcone of the recovery procedure. If the recovery is
successful, the follow ng nessage is included in the mail



Recovery conplete for volunme v_nane in disk
group dg_nane.

If the recovery was not successful, the follow ng nessage is
included in the mail:

Failure recovering v_nane in disk group dg_nane.

Di sabl i ng vxrel ocd
If you do not want automatic subdisk relocation, you can

di sable the hot-relocation feature by killing the relocation
daenon, vxrelocd, and preventing it from restarting. How
ever, do not kill the daenobn while it is doing the reloca-
tion. To kill the daenon, run the command:

ps -ef

fromthe command line and find the two entries for vxrel ocd.
Execut e the conmmand:
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kill -9 PID1L PID2

(substituting PID1 and PID2 with the process IDs for the two
vxrel ocd processes). To prevent vxrelocd frombeing started
again, you nmust comment out the line that starts up vxrel ocd
in the startup script /etc/rc2.d/ s95vxvmrecover

FI LES
[etc/rc2.d/ s95vxvm recover The startup file for vxrel ocd.

SEE ALSO
kill (1), mai | x(1), ps(1), vxdi skadm( 1M, vxedit (1M,
vxintro(1M, vxnotify(1lM, vxrecover(1lM
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NAME
vxresi ze - change the length of a volunme containing a file
system
SYNOPSI S

[etc/vx/bin/vxresize [-bsx] [-F fstype] [-g diskgroup] [-t
tasktag] volunme new | ength [ nmedi anane. . .]

DESCRI PTI ON



The vxresize command will either grow or shrink both the
file systemand its underlying volune to match the specified
new vol une length. The ability to growor shrink is file
system dependent. Sorme file systemtypes nmay require that
the file systembe unnmounted for the operation to succeed.

Not e: vxresize works with VxFS and UFS file systens only.

In sone situations, when resizing |arge volunes, vxresize
may take a long tinme to conplete.

The new | ength operand can begin with a plus (+) or mnus
(-) to indicate that the newlength is added to or sub-
tracted fromfromthe current volune | ength.

The nedi aname operands nane disks to use for allocating new
space for a volune. These argunents can be a sinple nane
for a disk nmedia record, or they can be of the form nedi-
aname, offset to specify an offset within the naned di sk

If an offset is specified, then regions fromthat offset to
the end of the disk are considered candidates for alloca-
tion.

OPTI ONS
-b Perfornms the resize operation in the background.
The conmand returns quickly, but the resize wll
be in progress. Use the vxprint command to deter-
m ne when the operation conpl etes.

-F fstype Supplies the type of the file system to be
resized.

-g di skgroup
Limts operation of the command to the given disk
group, as specified by disk group ID or disk group
narme. The volume operand is evaluated relative to
the given disk group

-s Requires that the operation represent a decrease
in the volune | ength.

-t tasktag
If any tasks are registered to track the progress
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of the operation, mark themw th the tag tasktag.



- X Requires that the operation represent an i ncrease
in the volunme length. Fail the operation other-
W se.

SEE ALSO
vxintro(1M, vxprint(1M, vxtask(1M
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NAME

vxrootmr - mrror areas necessary for booting to a new disk
SYNOPSI S

[etc/vx/bin/vxrootmr [-vV] [-t tasktag] medi aname
DESCRI PTI ON

The vxrootmr utility creates mrrors of volunes required in

booting. It <creates a mrror for rootvol. The mrror is

created on the specified disk nmedia device. The subdi sks for
this volune are placed on cylinder boundaries and a parti-
tion is created for them

The specified disk nedia device nust have enough space to
contain the mrror for rootvol or else the create fails.
Al so, slice zero nust be free because it is used to create
the partition for root.

Al disk regions required for booting are set up by invoking
the installboot command and partitions for the new vol unme
mrrors are created.

This script is called by the vxmrror command if the root
disk is required to be mrrored. It is also called fromthe
vxdi skadm nenus through the choice of the mirror volumes on
a di sk operation.

SEE ALSO
install boot (1M, vxdiskadm(1M, vxintro(1lM, vxmrror(1lM,
vxt ask( 1M
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NAMVE
vxsd - perform Vol une Manager operations on subdi sks

SYNOPSI S
vxsd [-Vf] [-g diskgroup] [-0 useopt ] [-t tasktag] [-U use-
type ] [-v volune ] aslog plex subdisk

vxsd [-Vf] [-g diskgroup] [-] offset ] [-0 wuseopt ] [-t
tasktag] [-U usetype ] [-v volunme ] assoc plex subdisk..

vxsd [-Vf] [-g diskgroup] [-]1 colum[/offset ] [-0 useopt ]
[-t tasktag] [-U usetype ] [-v volume ] assoc plex subdisk
[:colum[/offset ]]...

vxsd [-Vf] [-g diskgroup] [-0 useopt ] [-p plex ] [-t task-
tag] [-U usetype ] [-v volune ] dis subdisk...

vxsd [-Vf] [-g diskgroup] [-0 useopt ] [-p plex ] [-t task-
tag] [-U usetype ] [-v volune ] join sdl sd2...newsd

vxsd [-Vf] [-g diskgroup] [-0 useopt ] [-p plex ] [-t task-
tag] [-U usetype ] [-v volune ] nv ol dsd newsd [ newsd...]

vxsd [-Vf] [-g diskgroup] [-0 useopt ] [-p plex ] [-s size]
[-t tasktag] [-U usetype ] [-v volume ] split subdi sk newsd

[ newsd?]. ..

DESCRI PTI ON
The vxsd utility performs Vol une Manager operations on sub-
disks and on plex-and-subdi sk comnbinations. The first

operand is a keyword that determ nes the specific operation
to perform The remai ni ng operands specify the configura-
tion objects to which the operation is to be applied.

Each operation can be applied to only one disk group at a
time, due to internal inplenmentation constraints. Any plex
or subdi sk name operands will be used to determ ne a default



disk group, according to the standard di sk group sel ection
rules described in vxintro(1M. A specific disk group can
be selected with -g diskgroup.

If a vxsd operation is interrupted by a signal, then an
attenpt is nade to restore the disk group configuration to a
state that is roughly equivalent to its original state. | f
this attenpt is interrupted, such as through another signal
then the user my need to perform sone cleanup. The
specific cleanup actions that are needed are witten to the
standard error before vxsd exits.

KEYWORDS
asl og Associ ates the naned subdisk with the named plex
as a log area for the plex. At nost, one |og
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subdi sk can be associated with a plex at any given
tine. Currently, 1log subdisks can be used only
with the dirty region | ogging feature, as defined
by the DRL volume | ogging type. If the named plex
is associated with a volune, then the rules for
performing the operation depend upon the usage
type of the volume. A subdisk cannot be associ-
ated if the putilO field is set on the subdisk

just as with vxsd assoc.

assoc Associ at es each named subdisk operand wth the
specified plex. The first formapplies to con-
catenated plexes (that is, with a layout of con-
cat). The offset within the plex for the associa-

tion can be specified with -1, which takes a stan-
dard Vol une Manager | ength numnber (see
vxintro(1M). |If no offset is specified, then the

default is to associate the subdisk at the end of
the plex, thus extending the Iength of the plex by
the I ength of the new subdi sk

For striped plexes, a colum nunber for the sub-
disk association nay be specified. The offset is
interpreted as the colum offset for the subdisk

If only one nunber is specified with -I| for
striped plexes, the nunber is interpreted as a
col um nunber and the subdisk is associated at the
end of the col um.
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The colum or colum/offset at which a subdisk 1is
to be associated can also be specified as part of
the subdi sk nanme in the same nmanner as subdisks
associations are specified for plex creations in
vxnmake (see vxnmeke(4)). Wien specifying nultiple
subdi sks, if no colum or colum/offset is speci-
fied for a subdisk, it is associated after the
previ ous subdi sk

A subdi sk cannot be associated to overlap with an
anot her associ ated subdi sk in the sanme plex.

If the nanmed plex is associated with a volune,
then the rules for performng the operation depend
upon the usage type of the volune. A subdisk can-
not be associated to a plex if the putilO field
for the subdisk is not enpty. Creating a subdisk
with the putilO field set to a non-enpty value is
a sufficient means of ensuring that no Vol une
Manager operation will wite to the region of disk
bl ocks allocated to the subdi sk because the sub-
di sk cannot be associated through any neans to a
pl ex, and because subdi sks cannot be used directly
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dis

join

toread fromor wite to a disk

D ssoci ates each specified subdisk from the plex
that it is associated with. If a subdisk is asso-
ciated (through its plex) with a volunme, then the
rules for performng the operation depend upon the
usage type of the vol une.

Subdi sk di ssoci ation can be used as part of tear-
ing down a plex, or as part of reorganization of
di sk space usage. Typically, the subdisk is no
| onger needed after dissociation. To support this
type of use, -o rmcan be specified to renmove the
nanmed subdi sks after successful dissociation.

Joi ns the subdi sks named by the sd operands to
form a new subdi sk named newsd. The sd operands
must specify subdisks that represent contiguous
sections of the sane device, and of the sanme plex
(if they are associated). For a striped plex, the
sd operands nust be in the same colum. At |east



VXVM 3. 0

two sd operands are required. At the end of the
operati on, t he sd configuration objects are
renmoved. The newsd operand can have the sanme nane
as one of the sd operands, or it can have a dif-
ferent nane.

If the sd operands are associated with an associ-
ated plex, then the rules for performng the
operation depend upon the wusage type of the
vol une.

Moves the contents of oldsd onto the new subdisks
and replaces oldsd with the new subdi sks for any
associations. |If multiple new subdi sks are speci -
fied, they are associated starting where the old
subdi sk began and placed consecutively wth no
space between them The operation requires that
ol dsd be associated with an associated plex and
that all new subdi sks be dissociated. The opera-
tion can be used on a subdisk that is used by an
active volune, and will ensure that data is copied
and associ ations are changed without |oss or corr-
uption of data. The rules for performng the
operation depend upon the wusage type of the
vol une.

Movi ng a subdi sk is the normal neans of reorganiz-
i ng di sk space. For exanple, nove regions of disk
used by one volune to another disk to reduce con-
tention on the original disk. Typically, once the
operation conpletes, the original subdisk is no
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split

| onger needed and can be renoved. To support this
use of the operation, -o rmcan be specified to
remove oldsd after successful conpletion of the
operati on.

Split the subdi sk subdisk into two subdisks that
reside on the sane section of the sane device, and
that have contiguous plex associations (if the
named subdisk is associated). The first of the

two resultant subdisks will have a | ength of size,
and the second will take up the renmi nder of the
space used by the original subdisk. |[If both newsd

and newsd2 are specified, then the resulting sub-



di sks are newsd and newsd2. |If no newsd2 operand
was specified, then the resultant subdisks are
nanmed subdi sk and newsd.

If the naned subdi sk is associated with an associ -
ated plex, then the rules for performng the
operation depend upon the wusage type of the
vol unme. Log subdi sks cannot be split.

OPTI ONS
-f Force an operation that the Vol unme Manager consi d-
ers potentially dangerous or of questionable use.
This permits a limted set of operations that
would otherwise be disallowed. Sone operations
may be disallowed even with this flag.
-g diskgroup
Specify the disk group for the operation, either
by disk group ID or by disk group nane. By
default, the disk group is chosen based on the
name oper ands.
-1 [col umm] of f set
Specify the offset of a subdisk within a plex
address space for the vxsd assoc operation. For
striped plexes, a colum nunber nmay be optionally
specified. If one nunber 1is given for striped
pl exes the nunber is interpreted as a columm
nunber and the subdisk is associated at the end of
the colum. The offset is a standard Volumne
Manager | ength number (see vxintro(1lM).
-0 useopt
Pass in usage-type-specific options to the opera-
tion. A certain set of operations are expected to
be inplenented by all usage types:
i 0si ze=si ze
Perform copy operations in regions wth the
VxVM 3. 0 Last change: 26 Mar 1999 4
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| ength specified by size, which is a standard
Vol ure Manager | ength numnber (see
vxintro(1M). Specifying a larger nunber
typically causes the operation to conplete
sooner, but wth greater inpact on other



VXVM 3.0

processes using the volunme. The default 1/0
size is typically 32 kil obytes.

rm Renove the subdisks after successful conple-
tion of a vxsd dis operation. Renpve the
source subdi sk after successful conpletion of
vxsd nv.

sl ow =i odel ay]

Reduce the system performance i npact of copy
oper ati ons. Copy operations are usually a
set of short copy operations on small regions
of the volume (normally from 16 kil obytes to
128 kil obytes). This option inserts a delay
between the recovery of each such region. A
specific delay can be specified with iodelay
as a nunber of mlliseconds, or a default is
chosen (nornally 250 milliseconds).

plex Require that a nanmed subdi sk (source subdisk for
vxsd split, join, and nmv) be associated with this
pl ex.

size Specify the size for the subdisk split operation
This option takes a standard Vol unme Manager | ength
nunmber (see vxintro(1lM).

t askt ag
If any tasks are registered to track the progress
of the operation, mark themw th the tag tasktag.

uset ype
Limt the operation to apply to this usage type.
Attenpts to affect volunes with a different usage
type will fail.

vol une
Require that a named plex be associated with this
volunme, or that a nanmed subdi sk (source subdi sk
for vxsd split, join, and nv) be associated with a
plex that is associated with this vol une.

Wite a list of utilities that would be called
from vxsd, along with the argunments that woul d be
passed. The -V performs a ~"nock run'' so the
utilities are not actually call ed.

Last change: 26 Mar 1999 5
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FSGEN and GEN Usage Types
The fsgen and gen usage types provide identical semantics
for all operations of the vxsd utility.

In addition to the standard -0 options required for al
usage types, the fsgen and gen usage types provide the fol-
| owi ng additional option

force Forces an operation that the Volune Manager con-
siders potentially dangerous or of questionable
use. This applies to attenpts to dissociate sub-
disks (making a plex sparse) and to attenpts to
move subdi sks onto subdi sks that have a different
size. This flag is the sane as -f.

Limtations and extensions for the fsgen and gen usage types
consi st of the foll ow ng:

asl og If a log subdisk is associated with a plex that is
associated with a volune that has a | ogging type
of UNDEF, then the |ogging type of the volune is
converted to DRL. Loggi ng of volune changes is
not enabled until there are at |east two read-
write node plexes attached to the vol une.

assoc If the named plex is enabled, and is associated
with an enabled plex, then the named plex nust be
ACTI VE or EMPTY. Subdi sks can be associated wth
a non-enabled plex only if the utility state of
the plex is EMPTY, STALE, or OFFLINE, or if the
plex is CLEAN and no ot her plexes associated with
t he volune are CLEAN or ACTI VE

If the subdisk is associated with a non-enabled
plex, or if it 1is associated with the only
enabl ed, read-write plex in a volune, then the
operation conpletes w thout copying any data onto
the subdisk. |If the subdisk is associated with an
enabled plex in a mrrored volune, then the opera-
tion may have to copy data from the volune onto
the new subdi sk before the operation can conpl ete.

dis D ssociating a subdisk requires use of -f if it
woul d cause an enabled plex in an enabl ed vol une
to becone sparse relative to the volune. Even
with -f, it 1is not possible to nake two pl exes
sparse if no conplete, enabled, read-wite plexes
woul d remain associ ated. For di sabl ed vol unes, a
simlar check is made with respect to ACTIVE and
CLEAN pl exes.

mv If the total size of the destination subdisks
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differs fromthat of the source subdisk, then the
-f option nmust be specified. The operation still
fails if the total size of the destination sub-
disks is larger than the source subdisk and if the
address range of any destination subdisk would
conflict with another subdisk that is associated
with the plex. The total size of the destination
subdi sks cannot be | arger than the source subdisk
if the kernel state of the volunme or plex is
det ached.

The operation fails if the total size of the des-
tination subdisks is smaller than the source sub-
disk and the operation would cause the tota
nurmber of conplete, enabl ed, read-node plexes in
the volume to drop to zero, while |eaving nore
than one sparse, enabled, read-wite plex.

split and join
The fsgen and gen usage types apply no additional
restrictions and add no extensions to the split
and j oin operations.

RAI D-5 Usage Type
In addition to the standard -0 options required for al
usage types, the raid5 usage type provides the follow ng
addi tional option:

force Forces an operation that the Volune Manager con-
siders potentially dangerous or of questionable
use. This applies to attenpts to nove a subdisk in
a RAID-5 plex if the volunme the plex is associated
with does not have a log plex. This flag is the
same as -f.

The rai d5 usage type supports the foll ow ng keywords:

assoc Associ ate the named subdi sks with the named RAID-5
plex. If plex is enabled and is associated with an
enabl ed vol une, then any data that maps onto the
subdi sk will be regenerated fromthe other colums
of the RAID-5 plex. This is done by marking the
subdisk as stale and witeonly, regenerating the
data via VOL_R5 RECOVER ioctls, and then turning
off the stale and witeonly fl ags.

If the RAID-5 plex is not associated or the RAID-5
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volunme is not ENABLED, the subdisk is associ ated
and narked as stale. The subdisk's contents w il
be recovered when the volune is started.

The assoc operation may not be used on a | og pl ex.
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dis

split and

FI LES

Di ssociate the naned subdisks from the nanmed
RAID-5 plex. If renoving the subdi sk woul d make
the vol ume unusabl e (because other subdisks in
other colums at the sanme altitude are unusable or
m ssing) and the volune is not disabled and EMPTY,
the operation is not allowed. If the volune is
di sabl ed and non- EMPTY the operation requires use
of -f.

The dis operation may not be used on a | og plex.

If the old subdisk is associated with a RAIDS5
plex that is associated to a RAID-5 volune, the
vol une nust be enabled for the nove operation to
conplete. The nv operation creates a redundant
subvol une structure and synchronizes the new
subdi sk(s) using VOL_R5 RECOVER ioctls. This makes
the operation safe in case of failures in the new
subdi sks, and does not put the integrity of the
data at risk.

The nmv operation nay be used on a log plex. Sim-
lar rules as those defined for the fsgen and gen
usage type plexes apply to log plexes. The force
or -f nmust be used to nmake a | og pl ex sparse.

Note that there is no aslog operation for the
rai d5 usage type. Logging is done on a plex |eve
and therefore vxsd aslog is not needed. Log pl exes
can be associated wth RAID-5 volunmes using the
vxpl ex att comrand.

join

The rai d5 usage type applies no additional res-
trictions and adds no extensions to the split and
join operations. These operations may not be used
on a |l og plex.



[ etcl/vx/typelusetypel/vxsd The utility that performs vxsd
operations for a particular
vol unme usage type.

EXI T CODES
The wvxsd wutility exits wth a nonzero status if the
attenpted operation fails. A nonzero exit code is not a

conpl ete indicator of the problens encountered, but rather
denotes the first condition that prevented further execution
of the utility. See vxintro(lM for a list of standard exit

codes.
VxVM 3.0 Last change: 26 Mar 1999 8
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SEE ALSO

vxintro(1M, vxmake(1M, vxplex(1lM, vxtask(1lM, vxvol (1M
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NAME
vxlicense - VERITAS |icensing key utility

SYNOPSI S
vxlicense [-c] [-p] [-t feature]

DESCRI PTI ON
vxlicense, the VERI TAS licensing key utility, maintains the
VERI TAS | i cense key file.

OPTI ONS
-C Creates a license key file. wvxlicense pronmpts for
a license key.
-p Prints available VERI TAS |icenses and features in
a system
-t feature

Tests a VERITAS license in a system



EXAMPLES
The foll ow ng exanpl e shows how to use vxlicense to initial-
ize the VERITAS |icensing key file. After entering the com
mand, vxlicense pronpts for a license key. It <creates the
license key file after you enter the key.

vxlicense -c

To list avail able features, enter:
vxlicense -p

Feat ure nane: CURRSET [ 95]

Nunber of l|icenses: 1 (non-floating)
Expiration date: 12/31/99

Rel ease Level: 20

Machi ne O ass: 934986342

Feature nane: RAID [96]

Nunber of |icenses: 1 (non-floating)
Expiration date: 12/31/99

Rel ease Level: 20

Machi ne O ass: 934986342

VERI TAS Last change: 26 Mar 1999 1
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NANVE

vxsparecheck - nonitor Volune Manager for failure events and
replace failed disks

SYNOPSI S
/et c/ vx/ bin/vxsparecheck [mail -address...]

DESCRI PTI ON
The vxsparecheck command nonitors the Volunme Manager by



analyzing the output of the vxnotify comrand, waiting for
failures to occur. It then sends mail via mailx to the
login(s) specified on the coomand |line, or (by default) to

r oot .

at

It then replaces any failed disks. After an attenpt

replacenment is conplete, nmail will be sent indicating the

status of each disk repl acenent.

The mmai l notification that is sent when a failure is
detected follows this format:

Fai |l ures have been detected by the VERI TAS Vol unme Manager

fail ed disks:
medi aname

faiiéd pl exes:
pl exname

failed subdisks:
subdi sknane

fail ed vol unes:
vol unename

The Vol unme Manager will attenpt to find hot-spare disks to

repl ace any

failed disks and attenpt to reconstruct any data in

vol unes that have

storage on the failed disk

The nedi anane |ist specifies disks that appear to have com
pletely failed. The plexnane |list show plexes of mrrored
vol unes that have been detached due to I/O failures experi-
enced while attenpting to do I/0O to subdi sks they contain.
The subdi sknanme list specifies subdisks in RAID5 volunes

t hat

have been detached due to I/O errors. The vol umenanme

list shows non-RAID-5 volunmes that have becone unusable
because disks in all of their plexes have failed (and are

listed in the ~“failed disks'' list) and shows those RAID5
volunmes that have becone unusable because of nultiple
failures.
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If any volunmes appear to have failed, the following para-
graph will be included in the mail

The data in the failed volunes |isted above is no | onger
available. It will need to be restored from backup

Repl acenent Procedure

After mail has been sent, vxsparecheck finds a hot spare
replacenent for any disks that appear to have failed (that
is, those listed in the nedianane list). This involves find-
ing an appropriate replacenent for those eligible hot spares
in the sane disk group as the failed disk. Adisk is eligi-
ble as a replacenent if it is a valid Volune Manager di sk
has been marked as a hot-spare disk and contains enough
space to hold the data contained in all the subdisks on the
failed disk

To determ ne which disk fromanong the eligible hot spares
to use, vxsparecheck first checks the file /etc/vx/spareli st
(see Sparelist File below). If this file does not exist or
lists no eligible hot spares for the failed disk, the disk
that is “~“closest'' to the failed disk is chosen. The val ue
of ““closeness'' depends on the controller, target and disk
nunber of the failed disk. A disk on the sane controller as
the failed disk is closer than a disk on a different con-
troller; and a disk under the sane target as the failed disk
is closer than one under a different target.

If no hot spare disk can be found, the following nmil 1is
sent:

No hot spare could be found for disk nedianame in
di skgroup. No replacenent has been rmade and the disk is

still
unusabl e.
The mail then explains the disposition of volunmes that had
storage on the failed disk. The follow ng nessage lists
di sks that had storage on the failed disk, but are stil
usabl e:
The foll ow ng vol unmes have storage on nedi anane:
vol unenane
These volunes are still usable, but the redundancy of
those volunes is reduced. Any RAID-5 volunmes with storage
on the failed disk may beconme unusable in the face of
further

failures.
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If any non-RAID-5 volunes were nade unusable due to the
failure of the disk, the follow ng nessage is included:

The foll ow ng vol unes:
vol unename
have data on nedi anane but have no ot her usabl e

mrrors on other disks. These vol unes are now unusabl e
and the data on themis unavail abl e.

If any RAID-5 vol umes were nade unavail able due to the disk
failure, the foll owi ng nessage is included

The following RAID-5 vol unes:

vol unenane

had st orage on nedi ananme and have experienced

other failures. These RAID-5 vol umes are now unusabl e
and data on themis unavail abl e.

If a hot-spare disk was found, a hot-spare replacenent 1is
attenpted. This involves associating the device narked as a
hot spare with the nedia record that was associated with the
failed disk. |If this is successful, the vxrecover(1lM com
mand is used in the background to recover the contents of
any data in volunes that had storage on the disk

If the hot-spare replacenent fails, the follow ng nessage is
sent:

Repl acenent of di sk nedianane in group di skgroup
failed. The error is:

error message
If any volumes (RAID-5 or otherwi se) are rendered unusable
due to the failure, the follow ng nessage is included:

The foll ow ng vol unes:

vol unename



occupy space on the failed disk and have no ot her
avail abl e

mrrors or have experienced other failures. These vol unes

are
unusabl e, and the data they contain is unavail abl e.
VxVM 3.0 Last change: 26 Mar 1999 3
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If the hot-spare replacenent procedure conpleted success-
fully and recovery is wunder way, a final mail nessage is
sent:
Repl acenent of di sk nedianane in group di skgroup
with di sk device sparedevi ce has successfully conpl et ed
and recovery is under way.
If any non-RAID-5 volunes were rendered unusable by the
failure despite the successful hot-spare procedure, the fol-
|l owi ng nmessage is included in the mil:
The foll ow ng vol unes:
vol unenane
occupy spare on the replaced di sk, but have no ot her
enabl ed
mrrors on other disks fromwhich to performrecovery.
These

vol unes nust have their data restored.

If any RAID-5 vol umes were rendered unusable by the failure
despite the successful hot-spare procedure, the foll ow ng
nmessage is included in the mil:

The following RAID-5 vol unes:
vol unenane
have subdi sks on the replaced di sk and have experi enced

other failures that prevent recovery. These RAID-5 vol unes
nmust have their data restored.



If any volumes (RAID-5 or otherw se) were rendered unusabl e,
the foll ow ng nessage is al so included:

To restore the contents of any volunes |isted above, the
vol ume should be started with the command:

vxvol -f start vol unenane
and the data restored from backup.
Sparelist File

The sparelist file is atext file that specifies an ordered
list of disks to be used as hot spares when a specific disk

fails. The systemw de sparelist file is |ocated in
[etcl/vx/sparelist. Each line in the sparelist file speci-
fies a list of spares for one disk. Lines beginning wth
VxVM 3. 0 Last change: 26 Mar 1999 4
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the pound (#) character and enpty lines are ignored. The
format for a line in the sparelist file is:

[ diskgroupB:] disknane . sparel [ spare2 ... ]

The di skgroup field, if present, specifies the disk group
within which the disk and designated spares reside. |If not
present, rootdg is presuned. The di sknane specifies the disk
for which spares are being designated. The spare |ist after
the colon lists the disks to be used as hot spares. The |i st
is order dependent; in case of failure of disknane, the
spares are tried in order. A spare will be used only if it
is a valid hot spare (see above). If the list is exhausted
w thout finding any spares, the default policy of using the
cl osest disk is used.

FI LES
[etc/lvx/spareli st Specifies a list of disks to
serve as hot spares for a
di sk.
NOTES

The sparelist file is not checked in any way for correctness
until a disk failure occurs. It is possible to inadvertently
specify a non-existent disk or inappropriate disk or disk
group. Malformed |lines are al so ignored.



SEE ALSO
mai | x(1), vxintro(1lM, vxnotify(1M, vxrecover(1M
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NAMVE

vxstat - Vol unme Manager statistics management utility
SYNOPSI S

vxstat [-dpsv ] [-f fields ] [-g diskgroup] [-i interval |

-c count ]]

[-n node [,node...]] [-r ] [object...]

DESCRI PTI ON

The vxstat utility prints and resets statistics infornmation
on one or nore vol unes, plexes, subdisks, or disks.

The vxstat utility reads statistics fromthe volune device
files in the directory /dev/vx/rdsk and prints themto stan-
dard output. These statistics represent volune, plex, sub-



disk, and disk activity since boot tinme. |If no object
operands are given, then statistics fromall volunes in the
configuration database are reported. object can be the nane
of a volune, plex, subdisk, or disk

In a Vol unme Manager cluster environnent, vxstat gathers the
requested statistics from all nodes in the cluster, and
reports the aggregate totals. You can specify a node list to
i ndi cate a subset of nodes fromwhich to gather statistics.

OPTI ONS

-c count Stop after printing interval statistics count
tinmes.

-d D splay statistics for disks on which the object
specified on the command l|ine is fully or par-
tially | ocated.

-f fields Select the display of statistics collected. The
followi ng options are avail abl e:

0] O Statistics for the VO.L_R5 ZERO opera-
tion. Each operation represents one
call to the VOL R5 ZERO ioctl. The
nunber of blocks is based on the nunber
of zeroed blocks witten to the array.
The average tinme is the tinme taken to
conplete the entire ioctl operation

a Statistics on atomc copies perforned
(has nmeaning only for mrrored vol unes).
D splays the number of oper ati ons,
nunmber of bl ocks, and the average tine
spent per operation.

b D spl ays t he statistics on r ead-
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writeback mrror consistency recovery
operations (has neaning only for mr-
rored volunes). D splays three fields:
the nunber of read-witeback operations,
the nunber of blocks involved in read-
writeback operations, and the average
time for conpleting a read-witeback
operation. Wiile in recovery node, nost
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read operations to a mrrored vol une
i nvoke read-w it eback consi st ency
recovery.

Statistics on corrected (fixed) read
operations (has neaning only for mr-
rored or RAID-5 volunes). Displays the
number of fixed read and wite opera-
tions.

Note: Currently, only read operations
are ever corrected, so the nunber of
fixed wites will always be zero.

Statistics for the VOL_R5_RECOVER opera-
tion. Each operation count represents
one call to the VOL_R5 RECOVER i octl
The nunber of blocks represents the
resulting number of blocks that were
witten to the mssing colum region as
part of the data recovery. The read
operations are not counted towards the
total .

D spl ays the nunber of failed read and
write operations.

Statistics for full-stripe wites on a
RAID-5 volune. The nunber of operations
represents the nunber of wite opera-
tions within a stripe that were con-
ducted as a full-stripe wite optimza-
tion. Full-stripe wites represent con-
siderably I|ess overhead t han r ead-
nmodi fy-wites in terms of overall 1/0
tinme, latency and CPU overhead. The
total nunber of Dblocks represents the
total size of the witten data and the
average time is the tinme taken for a
full-stripe wite operation. Since the
I/O may be larger then a single stripe,
nore than one stripe operation may be
seen for a single logical 1/0 request.
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Read-nodi fy-wite statistics. Each
operation represents a read-nodify wite
operation performed wthin a stripe.
I/O crossing a stripe boundary will be
represented by nore than a single read-
nmodify wite operation. The nunber of
bl ocks counted represents only the size
of the requested wite. The read por-
tion of the 1/0O can be derived.

Reconstruct read oper ati ons. Each
operation is a separate reconstruct read
operati on. A single stripe read or

wite operation can |ead to numerous
reconstruct read operations since each
reconstruction takes place at the sub-

disk |level. A detached colum can con-
sist of several subdi sks each of which
will lead to a reconstruct read opera-
tion.

Statistics on read and wite operations.
D splays six fields: the nunber of read
operations, the nunber of wite opera-
tions, the nunber of blocks read, the
nunmber of blocks witten, the average
tine spent on read operations in the
interval, and the average tine spent on
write operations in the interval. These
statistics are displayed as the default
out put format.

Statistics for the VOL_R5_RESYNC opera-
tion. Each operation count represents
one call to the VOL_R5 RESYNC ioctl.
The nunber of blocks represents the
resulting number of blocks that were
witten to the parity regions as part of
the resynchronization of parity. The
read operations are not counted towards
the total.

Statistics on verified reads and wites
(has meaning only for mrrored vol unes).
D splays six fields: the nunber of ver-
ified read operations, the nunber of
verified wite operations, the nunber of
bl ocks read, the nunber of blocks wit-
ten, the average tine spent on verified
read operations in the interval, and the
average tinme spent on verified wite
operations in the interval
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\% Statistics for the VOL_R5_VERI FY opera-
tion. Each operation count represents
one call to the VO.L_R5 VERIFY ioctl.
The nunber of blocks represents the
resulting number of blocks that were
read as part of the RAID-5 stripes con-
sistency verification.

w Reconstruct wite statistics. Each
operation counted is for a reconstruct
write operation perfornmed as an optim -
zation of a wite operation within a
stripe. The nunber of blocks counted
represents the count of data blocks
witten not including parity or read
oper ati ons.

-g diskgroup

Sel ect records fromthe specified disk group. The
di skgroup option argument can be either a disk
group name or disk group ID.

i nterval

node[ ,

Print the change in volunme statistics that occurs
after every interval seconds. The first interva

is assuned to enconpass the entire previous his-
tory of objects. Subsequent displays will show
statistics with a zero value if there has been no
change since the previous interval.

node. . . ]

Gathers and displays statistics for the nodes
specified in node, where node is a conma separated
list of integer node nunbers.

D splay statistics for plexes on the object speci-
fied on the conmand line. For subdisk objects,
di splays infornation about a plex with which it is
associ at ed.

Reset statistics instead of printing them Thi s
option wll follow the sane selection rules as
printing for any type selection argunents or for
any naned objects. |If an interval was specified
on the command line, then the first set of statis-
tics will not be printed since they will have been
reset to zero. Subsequent activity wll cause
printing of statistics as nornal

D splay statistics for subdisks on the objects



specified on the conmand |i ne.
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-V D splay statistics for volumes on the objects

specified on the conmand |line. For an object that
is a plex or a subdisk, displays infornmation about
the volume with which the object is associated.
If an object supplied is a disk, then any vol unes
that occupy any part of the disk will be selected.

QUTPUT FORNAT

EXIT

Summary statistics for each object are printed in one-line
output records, preceded by two header lines. The output
line consists of blank-separated fields for the object type,
object name (standard), and the fields requested by the -f
switch in the order they are specified on the command |ine.

If the -i interval option was supplied, then statistics wll
be prefaced with a tine-stanp showing the current |ocal tine
on the system

CODES
The vxstat utility exits wth a nonzero status if the
attenpted operation fails. A nonzero exit code is not a

conpl ete indicator of the problens encountered, but rather
denotes the first condition that prevented further execution
of the utility. See vxintro(lM for a list of standard exit
codes.

EXAMPLES

To display statistics for all subdi sks associated wth al
vol unes, use the comrand:

vxstat -s
To display statistics for the plexes and subdisks of a
vol une nanmed bl op, use the foll ow ng:

vxstat -ps blop

To reset all statistics for a disk group naned foodg, type
the foll ow ng command:



vxstat -g foodg -r

To display 5 sets of disk statistics at 10 second intervals,
use the foll ow ng:

vxstat -i 10 -¢ 5 -d
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SEE ALSO
vxintro(1M, vxtrace(1lM, vxtrace(7)
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NAME

vxtask - list and adm ni ster Vol une Manager tasks
SYNOPSI S

vxtask abort taskid

vxtask [-ahlpr ] [-g dg nanme [-g dg nane...]] [[-G dg_nane]
-v volune [-v volune...]] [-i taskid] list [taskid...]

vxtask [-c count] [-In ] [-t time] [-wwait_interval] noni-
tor [taskid[taskid...]]

vxt ask pause taskid
vxtask resune taskid
vxtask [-i taskid] set nane=val ue taskid

DESCRI PTI ON
The vxtask utility perforns basic adm nistrative operations
on Volume WMnager tasks that are running on the system
Operations include listing tasks (subject to filtering),
nodi fying the state of a task (pausing, resum ng, aborting)



and nodifying the rate of progress of a task.

Vol une Manager tasks represent |ong-termoperations in pro-
gress on the system Every task gives information on the
tinme the operation started, the size and progress of the
operation, and the operation's state and rate of progress
(throttle). The admi nistrator can change the state of a
task, giving coarse-grained control over an operation's pro-
gress. For those operations that support throttling, the
task's rate of progress can be changed, giving nore fine-
grai ned control over the task

The majority of tasks represent /O being perfornmed to
obj ects. Operations such as read-witeback recovery for mr-
rored volumes, parity recalculation for RAID5 volunes,
vol une relayouts, etc. all involve noderate to | arge amounts
of 1/0O. Tasks that represent operations that perform 1/0O
directly are referred to as basic tasks. The task progress
information for basic tasks consists of the starting and
ending block of the I/Oto be perforned and the offset to
which the I/0O has currently conpl et ed.

Some operations, such as vxrecover and starting RAID5
volunmes, may require nmultiple tasks to conplete the opera-
tion. vxrecover nmy deternmine that nmany recoveries are
required, sone that nust be perforned serially. Starting a
RAID-5 volunme requires that its log (if any) be replayed and
cleared, its parity be recalculated (if necessary), any
stal e subdi sks be resynchroni zed (if needed), and that these
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tasks be perfornmed serially. In these and sim |l ar cases, an
overall task is created to keep track of the underlying
basic tasks being perforned, and these are known as parent
tasks. The progress information for parent tasks are the
total nunmber of subtasks required to conplete the overal
operation; the nunber of subtasks conpleted; and the nunber
of subtasks currently running.

Every task is given a unique task identifier. This is a
nurreric identifier for the task that can be specified to the
vxtask utility to specifically identify a single task

Tasks al so contain the followi ng informtion:

task tag Atask's tag is a string that the admnistrator



task type

can specify to nmake adnministration easier. It is
usually set by the command that initiates the
task. For nost wutilities, the tag is specified
with the -t tag option

The task's type describes the specific operation
that is being performed. For exanple, attaching a
plex to a volune results in an atomc copy |oop
which is represented by an ATOM C _COPY t ask

description

Describes the utility operation on whose behalf
the 1/0O is being performed. For exanple, both a
volune start and a plex attach can result in an
atom c copy |loop and thus an ATOM C COPY task. The
description of the operation attenpts to disanbi-
guate between tasks that are perform ng the sane
basi ¢ work.

obj ect Most tasks are related to a specific object, usu-
ally the volume within which the operation is tak-
i ng pl ace.
par ent Some utilities require multiple operations to ful-
fill a request. For exanple, the vxrecover utility
may need to start many different volunes. In these
cases, the subtasks list their parent.
progress information
Each task has an indication of its starting point
and ending point, and ad indication as to what
point it has progressed so far. Conbined with the
work time, this allows the anmpbunt of tine remain-
ing until conpletion to be estimted for sone
t asks.
state Each task has one of three states: RUNNI NG PAUSED
VxVM 3.0 Last change: 26 Mar 1999 2
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or ABORTI NG
tinme Each task notes its starting time and the tota
ampunt of tinme spent doi ng work.
KEYWORDS

The vxtask utility supports the follow ng operations:



abort | pause| r esune
These three operations request that the specified

task change its state. pause will put a running
task in the paused state, causing it to suspend
operation. resune will cause a paused task to con-
ti nue operation. abort will cause the specified
task to cease operation. In nost cases, the opera-
tions will "back out" in a manner simlar to as if

an |/O error occurred, reversing to the extent
possi bl e what they had done so far

list Li st tasks running on the systemin one-line sum
maries. By default, all tasks running on the sys-
temare printed. If a taskid argument is sup-

plied, the output is limted to those tasks whose
taskid or task tag match taskid. The remaining
options filter and limt the listed tasks as fol -

| ows:

-a Limts the output to tasks in the abort-
ing state.

-g dg_nane
Limts the listed tasks to those tasks
running on objects in the diskgroup
dg_nane.

-G D stingui shes between volunmes wth the
sane nanme in different diskgroups; see
vxintro(1M.

-h Prints tasks hierarchically W th a
task's child tasks follow ng the parent
t ask.

-1 Prints tasks in long format.

-p Limts the output to tasks in the paused
state.

-r Limts the output to tasks in the run-

ning state.

-v volune Limts the output to tasks whose object
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nmoni t or

set

VXVM 3. 0

is vol une.

Any task neeting any of the criteria specified are
printed. That 1is, if -v foovol and -p are speci-
fied, then any task operating on foovol or that is
paused are printed. If -h were also specified,
then those tasks and all their children would be
l'isted.

The nonitor operation causes information about a
task or group of tasks to be printed continuously
as task information changes. This allows the
admnistrator to track progress on an ongoing
basis. Specifying -1 causes a long listing to be
printed; by default, short one-line listing are
print ed.

The nonitor conmand accepts the follow ng options:

-c count Causes the program to print exactly
count sets of task information and then
exit.

-n Causes the programto not only nonitor
the tasks specified on the conmand |i ne,
but to also nmonitor any newly registered
tasks while the programis running.

-t tinme Causes the programto exit after tine

seconds.

-w interval
Causes the string "waiting..." to be
printed when interval seconds have

passed with no output activity.

In addition to printing task information when a
task's state changes, output is also generated
when the task conpletes. Wien this occurs, the
task's state is printed as EXI TED (see the OUTPUT
section).

The set operation is used to change nodifiable
paraneters of a task. Currently, there is only one
nodi fi abl e parameter for tasks: the slow attri-
bute, which represents a throttle on the task pro-
gress. The larger the slow value, the slower the
pr ogr ess of the task and the fewer system
resources it consunes in a giventime. (The slow
attribute is exactly the sanme attribute that many
commands, such as vxplex, vxvol and vxrecover
accept on their command |ines.)
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OUTPUT
There are two output formats printed by vxtask: a short,
one-line summary format per task, and a long task |isting.
The short listing attenpts to provide the npbst used task
information for quick perusal, displaying the follow ng
fields fromleft to right:

1. The task ID for the task

2. The task ID of the task's parent, iif any. |If the
task has no parent, this field is left blank

3. The task type and state, separated by a slash (/).
The type field is a description of the work being
perforned, such as ATOM C COPY for atomic copy I/0O
and RELAYQUT for an online relayout operation. The
state is a single letter representing the task

st at e: R for running, P for paused, and K for
aborting. 1In the special case of the conpletion of
a task that is being nonitored, the state is printed
as EXI TI NG

4. The percentage of the operation that has been com
pleted to this point.

5. The task's progress information. For basic tasks,
this is the starting offset, ending offset and
current offset for the operation, separated by
slashes (/). For parent tasks, this is the starting
nunber of child tasks, total nunber of child tasks
required for the operation to conplete, and the
nunmber of child tasks already conpleted to this
point, separated by slashes, followed by the nunber
of children currently running in parentheses.

6. A description of the conmand for which the task is
performing work. This is normally a single word,
such as START for a volune start operation or RELAY-
QUrT for an online relayout, followed by object
names, indicating what the argunents were for the
command. See EXAMPLES bel ow.

The long output format prints all available information for
a task, spanning nmultiple lines. If nore than one task is
printed, the output for different tasks is separated by a
single blank line. Each line in the |ong output format con-
tains a title for the line, followed by a colon (:), fol-
lowed by the information. The possible infornmation printed
for a task includes:



Oper ati on:

A description of the operation on whose behalf the
work is being perfornmed. This is essentially a
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description of the conmand executed along with the
VxVM obj ects specified as argunents.

Progress: A description of the progress of the task. The
progress is stated as a percentage of conpletion,
along with the actual progress values for the
t ask.

Started: The tine that the task was started.

Task: CGeneral information for the task. The task's 1D,
fol | owed by its parent's ID (if any) in
parent heses, followed by the task's state, either
RUNNI NG, PAUSED or ABORTI NG

Throttle The throttle value for the task, if applicable.

Type: The task type, describing the work being per-
f or med.

Work tinme:

States how nuch tine has been spent performng the
work, and a rough estimate of the tine remaining
for the task to conplete

As a special case, when a task being nonitored conpletes

only the Task: line is printed for the task, with the task

state represented by EXI TED
EXAMPLES
To list all tasks currently running on the system

vxtask |i st

To trace all tasks in the diskgroup foodg that are currently
paused, as well as any tasks with the tag sysstart:

vxtask -g foodg -p -i sysstart |ist



To list all tasks on the systemthat are currently paused:

vxtask -p |ist

To monitor all tasks with the tag nyoperati on:

vxtask nonitor nyoperation
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To cause all tasks tagged with recovall to exit:

vxtask abort recovall

FI LES
[ dev/vx/info Used to get task information
fromthe kernel.
[ dev/ vx/tasknon Task nonitoring device.
SEE ALSO

vxintro(1M, vxplex(1M, vxrecover(1lM, vxsd(1M, vxvol (1M
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NANVE
vxtrace - trace operations on vol unes

SYNOPSI S
vxtrace [-aeEl ] [-b buffersize] [-c eventcount]
[-d outputfile] [-f inputfile] [-g diskgroup]
[-0 objtype [,objtype]...] [-t tinmeout]
[-wwaitinterval] [nane | device]..

DESCRI PTI ON
The vxtrace utility prints kernel error or 1/O trace event
records on the standard output or wites themto a file in
binary format. Binary trace records witten to a file can be
read back and formatted by vxtrace as well.

If no operands are given, then either all error trace data

or all I/O trace data on all virtual disk devices are
reported. Wth error trace data, it is possible to select
all accunulated error trace data, to wait for new error
trace data, or both (the default). Selection can be limted

to a specific disk group, to specific Volunme Manager kerne
I/ O object types, or to particular naned objects or devices.



OPTI ONS
-a Append to the outputfile rather than truncating
it. By default, the output file is truncated.

-b buffersize

Set the kernel I/Otrace buffer size or set the
read buffer size when used with the -f option. The
Vol unme Manager kernel allocates a private kerne

space to buffer the [1/Otrace records for each
vxtrace command. The default buffer size is 8K
bytes. Sone trace records may be discarded if the
trace buffer is too small. This option can be
used to set a Ilarger or a snaller kernel trace
buffer size. The buffer size is specified as a
standard Vol une Manager length (see vxintro(1M).
Dependi ng on the Vol une Manager kernel configura-
tion, wusually only a maxi num of 64K bytes buffer
size will be granted.

-Cc eventcount
Accunmul ate at nobst eventcount events and then
exit. The tineout and eventcount options can be
used toget her.

-d outputfile
Wite (dunp) binary trace data to the specified
output file.

-e Select new error trace data. The default is to
VxVM 3.0 Last change: 26 Mar 1999 1
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select |/ O trace data.

-E Sel ect pre-existing error trace data. This can be
conbined with -e to get both pre-existing trace
data and new trace dat a.

-f inputfile
Read binary trace data from the specified input
file, rather than fromthe Vol unme Manager Kker nel

-g diskgroup
Sel ect objects fromthe specified disk group. The
disk group can be specified either by disk group
I D or by disk group nane. Wth no nane or device



nane

operands, all appropriate objects in the disk
group are selected. Wth name operands, diskgroup
names the disk group that is expected to contain
the named configuration record.

Long format. Print all available fields for al
tracing records, rather than a subset of the
available fields. The default is to use the short
format.

devi ce
If name or device operands are provided, Volune
Manager kernel objects of the requested types are
selected if they are associated with the confi-
guration records or virtual disk devices indicated
by those operands.

-0 objtype [,objtype]..
Sel ect object based on the objtype option argu-
ments. Miltiple types of objects can be specified
with one or several -0 options. The possible
obj ect selection types are:
all | ALL Select all possible virtual disk dev-
i ces, ker nel objects, and physical
di sks.
dev | | ogical
Sel ect virtual disk devices.
di sk | physi cal
Sel ect VXxVM physi cal di sks.
| og Select all |og objects.
| ogpl ex Select RAID-5 | og pl exes.
| ogsd Sel ect DRL or RAID-5 | og subdi sks.
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| ogvol Select DRL or RAID-5 | og vol unes.

m| nmv | mrror
Select mrrored volune kernel objects.

pl pl | plex



Sel ect striped or concatenated plex ker-
nel objects.

s | sd | subdisk
Sel ect subdi sk kernel objects.

v | vol | volune
Select mrrored or RAID-5 volune kerne
obj ect s.

-t tineout
Accunul ate trace data for at nost tineout seconds
and then exit.

-w waitinterval

If vxtrace waits for waitinterval seconds w thout
receiving any new events, print waiting... to
allow scripts to wake up and process previously
accunul ated events. This is nostly of use for
processing errors. The waiting... nmessage does
not count as an event for the purposes of the -c
opti on.

OPERANDS

Oper ands specify configuration record names, or physical or
virtual disk device nodes (by device path). |If no object
types were selected with the -o option, then only trace
records corresponding to the indicated configuration records
or devices are selected; otherw se, objects of the requested
types are selected if they are associated in any way with
the named configuration record or device.

If a nane argunent does not match a regular configuration
record but does nmatch a di sk access record, then the indi-
cated physical disk is selected. Physical disks can also be
selected by the device path of the public region partition

or by the disk nedia record narne.

By default, name argunments are searched for in all disk
groups or in the disk group specified using the -g option.
Wthout the -g option, a record that is found in nore than

one disk group will cause an error unless the record is in
the rootdg disk group (in which case, the record in the
rootdg disk group is selected). The di sk group for any

i ndi vi dual nanme operand can be overridden using the form
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di skgroup/ r ecor dnane
Not e: Wien reading trace data from a file with the -f
option, association information is not avail abl e.

EXAMPLES
To trace all physical disk I/Gs, enter

vxtrace -o disk
To trace virtual disk device |I/0s to the device associated
with volume testvol, use either of the commands:

vXxtrace -o dev testvol

vxtrace /dev/vx/dsk/testvol
To trace all |og subdisks associated with volunme testvol

enter:

vxtrace -o | ogsd testvol

To trace all |og objects, enter:

vxtrace -o | og
To accunul ate ten seconds worth of trace data for di skO4 and
then format that data, use:

vxtrace -t 10 -d /tnp/tracedata di sk04

vxtrace -1 -f /tnp/tracedata

To read error trace data into a script for processing, using
ten second pauses to generate mail nmessages, use the com
mand:

vxtrace -leE -w 10 | while read ...

FI LES
/[ dev/vx/trace

SEE ALSO
vxintro(1M, vxstat(1M, vxtrace(7)
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NANVE

vxunroot - renove Vol une Manager hooks for rootable vol unes

SYNOPSI S

[ et ¢/ vx/ bi n/ vxunr oot

DESCRI PTI ON

The vxunroot utility converts the root, swap, usr, and var
file systens back to being accessible directly through disk
partitions instead of through volunme devices. O her changes
made to ensure the booting of the systemfromthe root
vol une are al so renoved so that the system boots wth no
dependency on the Vol une Manager

For vxunroot to work properly, all but one plex of rootvol,
swapvol, usr, and var mnust be renoved. The plexes |eft
behind for the above volunmes nust be the ones created by
vxrootmr or the original ones created when the root disk
was encapsul ated. This ensures that the underlying subdisks
have equival ent partitions defined for themon the disk. If
none of these conditions is nmet, the vxunroot operation
fails and none of the volunes is converted to disk parti-
tions.

The unwant ed pl exes can be renpved using either vxedit or
vxpl ex.

SEE ALSO

vxdi skadm( 1M, vxedit (1M, vxintro(1M, vxpl ex( 1M,
vxrootm r (1M, vxunroot (1M
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NAMVE
vxvol - perform Vol une Manager operations on vol unes
SYNOPSI S
vxvol [-fqV] [-g diskgroup ] [-U usetype] [-0 wuseopt] [-t
tasktag] init init_type volume [arg ...]

vxvol [-fqV] [-g diskgroup ] [-U usetype] [-0 wuseopt] [-t
tasktag] maint volume ...

vxvol [-fqV] [-g diskgroup ] [-U usetype] [-0 wuseopt] [-t
t askt ag] noderecover volune ...

vxvol [-fqV] [-g diskgroup ] [-U usetype] [-0 wuseopt] [-t
tasktag] rdpol policy volune [plex]

vxvol [-fqV] [-g diskgroup ] [-U wusetype] [-0 useopt]
recover volume [subdi sk]

vxvol [-fqV] [-g diskgroup ] [-U usetype] [-0 wuseopt] [-t
tasktag] resync volune ...

vxvol [-fqV] [-g diskgroup] [-U usetype] [-0 wuseopt] [-t
tasktag] set attribute=value ... [ -- ] volune ...

vxvol [-fqV] [-g diskgroup ] [-U usetype] [-0 wuseopt] [-t
tasktag] start volume ...

vxvol [-fqV] [-g diskgroup ] [-U usetype] [-0 wuseopt] [-t
tasktag] startall

vxvol [-fqV] [-g diskgroup ] [-U usetype] [-0 wuseopt] [-t
tasktag] stop volune ...



vxvol [-fqV] [-g diskgroup ] [-U usetype] [-0 wuseopt] [-t
t askt ag] stopal

DESCRI PTI ON
The vxvol utility perforns Volunme Manager operations on
volunes. The first operand is a keyword that determ nes the
specific operation to perform The renmining operands
specify configuration records to which the operation is to

be appl i ed.

Each operation can be applied to only one disk group at a
tinme, due to internal inplenmentation constraints. Any
vol unme operands will be used to determne a default disk

group, according to the standard di sk group sel ection rules
described in vxintro(lM. A specific disk group can be
selected with -g diskgroup
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KEYWORDS

init Performan initialization action on a volune.

This can be applied to volunes that were created
by vxmake and that have not yet been initialized,
or volunes that have been set to the uninitialized
state with vxmend fix enpty. The action to per-
form is specified by the init_type operand, which
is usage-type-dependent. The vol une oper and
determ nes which usage type to use for performng
t he operati on.

mai nt Det ach each vol ume nanmed by the volunme operands.
Wen a volune is detached, normal read and wite
operations to the volume fail, although nost
vol une ioctl operations can still be used.

noder ecover

When a node in a cluster aborts or crashes, it is
not allowed to rejoin the cluster until the active
|l ogs of the volunes affected by the crash are
recovered. The noderecover operation exam nes al
vol unes naned by the vol une operands and recovers
the active 1log nmaps corresponding to the crashed
nodes, but does not initiate mrror resynchroniza-
tion. Mrrors are subsequently resynchronized by
a vxvol -o force resync volune... conmand.



r dpol
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This operation is currently applicable only to the
volunes with DRL logs and is relevant only in
clustered systens.

Set the read policy for a volunme based on the pol -
icy operand. These are the recognized read poli-
ci es:

pr ef er Read preferentially fromthe plex naned
by the plex operand. If the plex is
enabl ed, readable, and associated wth
the volunme, then any read operation on
the volunme results in a read from that
plex if all blocks requested in the read
are contained in the plex. The plex
oper and is required for the prefer
read- policy type.

round Use a round-robin read order anong the
enabl ed, readabl e pl exes associated with
the volunme. No plex operand should be
speci fied for the round read-policy

t ype.

sel ect Select a default policy based on plex
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recover

resync

associ ati ons to the volune. For a
vol unme that cont ai ns one enabl ed,
striped plex, the default is to prefer
that plex. For any other set of plex
associations, the default 1is to use a
round-robin policy. No plex operand
shoul d be specified for the select
read- policy type.

Sone usage types support the concept of recovery
of data for objects within a volunme different from
the mirror resynchronization nodel. The recover
operation i's used to specify this type of
recovery. The exact procedure for this operation
is usage type specific.

Exam ne all volunes named by the volune operands
and perform any synchronization operations that



set

start
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are required. The exact procedure for this opera-
tion is usage-type specific.

Change specific volune characteristics. The
changes to be made are given by argunents inmedi-
ately after the set keywor d of t he form
attri but e=val ue. The set of volumes affected by
the operation are given after these operands; thus
the attribute list ends with an operand that does
not contain an equal sign. To allow for volune
names that contain an equal sign, an operand of --
can be used to termnate the attribute list. Each
usage type represented by the list of volune
operands is called once, wth the set of al
vol unmes with that usage type.

The set of attribute=value attribute argunents
that are recogni zed depends upon the vol une usage
type (see the sections on usage types later in
this manual page for information on avail able
attributes). However, an attribute argunent of the
form len=nunber is expected to be interpreted (if
at all) as requesting a change in the length of a
vol une, regardless of the volune's usage type.
The nunber value is interpreted as a standard
| ength nunber (see vxintro(1M).

Enabl e di sabl ed or detached vol unmes naned by the
vol une operands. The process of enabling a vol une
is a highly usage-type-dependent operation and may
result in transfers of data between pl exes associ -
ated with the vol une.

If the start operation i's applied to an

Last change: 26 Mar 1999 3

Mai nt enance Comands vxvol (1M

uninitialized volune (for exanple, a volune just
created by vxmake), a default initialization wll
be used to initialize and enabl e the vol une.

If the volume is not nornally started because
failures and disk renpvals have left all associ-
ated plexes with invalid data, the -f option can
be wused to try to start the volune, anyway. This
can be used after replacing disks to enable the
volume so that its contents can be restored from



backup or reinitialized.

startall Attenpt to start all volumes that are disabled.
If a -Uusetype option is specified, then attenpt
to start all disabled volunes with the indicated
usage type. This operation will not start unini-
tialized volumes. By default, start all volunes
in the rootdg disk group. A different disk group
can be specified with the -g option

st op D sabl e the enabl ed or detached vol umes naned by
the vol ume operands.

The stop operation provides an interface to the
usage type of a volunme for shutting down opera-
tions on a volune in a clean manner. The specific
met hod for cleanly stopping a volune, and the pre-
cise neaning of ““clean'' are both highly usage-
t ype- dependent . By convention, -f can be used to
force stopping of a volune that is in use, forcing
I/Ofailures to be returned for any further vol une
devi ce operati ons.

st opal | Attenpt to stop all volunmes that are enabl ed. | f
a -0 usetype option is specified, then attenpt to
stop all disabled volunmes with the indicated usage
type. By default, stop all volunes in the rootdg
di sk group. A different disk group can be speci-
fied with the -g option

OPTI ONS

-f Force an operation in some situations where the
operation has questionable semantics. For exam
ple, -f may be used to reduce the length of a
volume with vxvol set, to stop a volune that is
currently open or nmounted as a file system or to
attenpt to start a volune that has no plexes with
val i d dat a.

-g di skgroup
Specify the disk group for the operation. The
disk group can be specified either by nane or by
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disk group ID. See vxdg(1M for nore infornation
on di sk groups.
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tion.

convention, the follow ng usage-type-

specific options should be inplenmented by al
usage types:

bg

Perform any extended revive operations
i n background processes after the vol une
and one or nore plexes have been

enabl ed. A volunme that is started or
whose length is changed successfully
with this option will be usable immedi-

ately after the operation conpletes,
al though recovery operations may affect
performance of the vol ure for an
ext ended period of tine.

del ayrecover

Do not performany plex revive opera-
tions when starting a volune. Sinply
enabl e the volunme and any pl exes. Thi s
may |eave sone stale plexes, and may
leave a mrrored volume in a special
read-witeback (NEEDSYNC) recover state
that perfornms limted plex recovery for
each read to the vol une.

i 0Si ze=si ze

Performrecovery operations in regions
with the length specified by size, which
is a standard Volune Manager |ength
nunmber (see vxintro(1lM). Specifying a
| arger nunber typically causes t he
operation to conplete sooner, but with
greater inpact on other processes using
the vol une. The default 1/Osize is
typically 32 kil obytes.

pl exf or k[ =count ]

Performup to the specified nunber of
plex revive operations sinmultaneously.
If no count is specified, then a suit-
able small nunber is used (normally 10).

sl ow =i odel ay]

Reduce the system performance inpact of
pl ex recovery operations and volune
| engt h changes. Startup recovery and
| engt h change consi stency operations are
usually a set of short operations on
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small regions of the volunme (normally
from 16K bytes to 128K bytes). Thi s
option inserts a delay between the
recovery of each such region. A

specific delay can be specified with
i odelay as a number of mlliseconds, or
else a default is chosen (normally 250
mlliseconds).

ver bose Print a nessage for each volunme that 1is
successful ly started. Wthout this
option, nessages appear only for vol unes
that fail to start.

-q Wait for the volune daenmon if it is not running or
available for transactions. |If -gq is not speci-
fied, vxvol aborts if the volune daenpbn is not
avai |l abl e.

-t tasktag

If any tasks are registered to track the progress
of the operation, mark themw th the tag tasktag.

-U usetype
Force the operation to be perfornmed by the usage-
type utility for this usage type.

-V Display a list of utilities that would be called
fromvxvol, along with the argunments that woul d be
passed. The -V option perforns a ~“nobck run'' so

the wutilities are not actually called, and no
changes are made to the volunme configuration data-
base.

FSGEN and GEN Usage Types
The fsgen and gen usage types provide the sanme semantics for
all operations of the vxvol utility. However, some options
are provided only by the gen usage type.

In addition to the standard -0 options required for al
usage types, the fsgen and gen usage types provide the fol-
| owi ng additional options:

force Force an operation that is not normally perforned
as part of the operational nodel of the Vol une
Manager and may have adverse effects on data.
This is the same as -f.

nor ecov This can only be used with the gen usage type.
Prevent the start operation fromrecovering pl exes
through the vxplex utility. Instead, all STALE
and ACTI VE pl exes are sinply treated as equival ent
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to CLEAN plexes, and are thus enabled wthout
being made consistent. This can be used for
vol umes whose contents are recreated for each use.

An exanple of a possible use for this attribute is
a swap area and the /tnp file system |In the case
of /tnp, the nodel assumes that nkfs is wused to
create an enpty file systemafter the volune has
been started.

Limtations and extensions for the fsgen and gen usage types
consi st of the foll ow ng:

init

These are the recogni zed uses of the wvxvol init
operati on:

vxvol init active volune
Set the state for all plexes associated
with volume to ACTIVE and enable the
volunme and its plexes. This is used to
initialize a single or nmultiple-plex
vol une where all plexes are known to
have identical contents.

vxvol init clean volune [plex]
Set the state for the specified plex to
CLEAN, and set all other plexes to
STALE. The vxvol start operation can
then be used to recover the volune from
the CLEAN plex. This operation requires
that the volunme not be enabl ed.

If the specified volune has only one
plex, then the plex argunent is not
required as it defaults to that plex.
If specified, then the plex argunent
must represent a plex that is associated
with the vol une.

vxvol init enable vol une
Enable the volune and its plexes but
|leave the volune wuninitialized. This
operation can be wused only for non-
enabl ed vol unes. It is wused totem
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porarily enable a volunme so that data
can be Jloaded onto it to make it con-
sistent. Once the data has been | oaded,
init active should be used to fully
enable the volune. init active could be
used, for exanple, if a conplete inage
of the volune is to be loaded from a
t ape.
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mai nt

resync

vxvol init zero vol une

Wite zero blocks to all plexes in the
volunme, wup to the length of the vol une.
After the wites conplete, the state of
each plex is set to ACTIVE and the
volunme and its plexes are enabled. init
zero volume could be used, for exanple,
before running nkfs to put a file system
on the vol une.

If this operation is interrupted by a
signal, then an attenpt is mde to
restore all affected records to their
original state, or to a state that is
roughly wequivalent to their origina

state. If this attenpt is interrupted,
such as through another signal, then the
user nmany need to perform sonme cl eanup

A set of commnds to perform this
cleanup are witten to the standard
error before the volune utility exits.

The -f option is required to detach an enabled
vol une. Also, awarning is witten to the stan-
dard error for volunes that are open or nount ed.

Vol unes that have possibly differing plex contents

wll be re-synchronized to contain consistent
data. Any such volunes that are in the NEEDSYNC
state wll be recovered using a read/wite-back

recovery node and then put into the ACTIVE state.

Plexes in the SYNC state may already be under
recovery and the volunme comand wll take no
action to recover them unless the comuand was
invoked with the -o force option
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| en=nunber

The attributes that can be changed are:

excl usi ve=yes| y|on|true| no| n| of f| fal se

Sets or clears the EXCLUSI VE flag on the
vol une. A volune in exclusive open
state can be opened by only one node in
the cluster at a tinme. Miltiple opens of
an exclusive volunme fromthe sanme node

are permtted. Non- excl usi ve vol unes
can be simultaneously opened by nore
than one node. After a node opens an

exclusive volune, every other node's
open attenpt fails until the last close
of the volune by the first opener. Such
an open failure returns a EBUSY error
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code. Available only if the Volune
Manager cluster feature is enabl ed.

Change the | ength of each volunme speci-
fied by the volunme operands to numnber
sectors. nunber is a standard Vol umne
Manager | ength nunmber (see vxintro(1lM).
Decreasing the Ilength of a vol une
requires use of -f.

If the volune is enabl ed, then count the
number of enabled, read-wite plexes
that would remain conplete after the
| ength change. The operation fails if
this nunber woul d beconme zero, but the
nunmber of sparse plexes would becone
greater than 1. Changing the length of
a volune wth one enabled plex beyond
the Iength of the plex requires use of
the -f option.

If the volune is not enabled, count the
number of CLEAN and ACTI VE pl exes t hat
woul d remain conplete after the Ilength
change, then use the al gorithm nentioned
previously for determ ning whether the
operation is allowed or requires use of



-f.

To ensure that the new region of the
volunme 1is consistent across all plexes
of the volune, the volunme is put into a
SYNC state and read/wite-back npde, and
aread loop is then performed against
the vol une. Once this |loop has com
pl eted, the volune is put back into the
ACTI VE st ate.

| ogl en=si ze

Set the size for logs wused wth the
volume. The size value is a standard
Vol unre Manager |ength numnber s (see
vxintro(1M).

| ogt ype=t ype

VXVM 3. 0
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Set the type of logging to be wused on
the wvolunme. This change can be applied
only to volunes that are stopped and
that have no ACTIVE plexes. Allowed |og
types are drl (logs the regions involved
in all volume wites), none (never does
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| ogging), and undef (never does |og-

gi ng) . If the logging type is set to
undef, then a future vxsd aslog or
vxplex att operation will change it to
drl. See the fsgen and gen sections of

vxsd(1M and vxplex(1M for nore infor-
mat i on.

st artopt s=vol une_opti ons

Set options that are applied to the
vol une every tine the volunme is started,
i ndependent|ly of options specified wth
the volunme start command. This is a set
of comm-separated options of the sane
formused with the -o option letter. At
the present tine, only the noattach and
ver bose options can be applied to
volunmes in this manner. Unrecogni zed or
i nappropriate options are ignored.
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Starting an uninitialized gen or fsgen volune
enabl es the volune and its plexes, sets the plexes
to the ACTIVE state, and recovers the plexes to
ensure that each plex has the sane contents. |If
the volume has only one plex, then the volunme is
inedi ately set to the ACTIVE state; otherw se

the volume is set to the SYNC state and a speci al
read/ wite-back node is set to recover regions of
the volume on every read operation. The volune is
then read frombeginning to end to nake all pl exes
consistent, then the volume is set to the ACTIVE
state.

Starting a volume with no active dirty region | og-
ging invol ves enabling all CLEAN and ACTI VE pl exes
and putting themin the ACTIVE state. If an 1/0
failure was |ogged against the plex, or if a disk
repl acenent caused a plex to becone stale, then
the plex is considered STALE. If any of the sub-
disks for the plex reside on a renpved or inacces-
sible disk, then the plex is ignored for the pur-
poses of starting the vol une.

If two or nore plexes were enabled, and if the
volunme was active at the tine the system went
down, then the state for the volume is set to SYNC
and a special read/wite-back recovery node is
used to recover consistency of t he vol une,
segment - by-segnent, on every read. A process is
then started (in the background wth the -0 bg
option) to recover consistency for the entire
| ength of the vol une.
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If any plexes were considered STALE, then those
pl exes are attached by calling vxplex att. The
nunmber of concurrent plex attach operations are
limted based on the rules for -0 plexfork.

Recovery of plexes with a dirty region |og uses
the sane rules as for volumes without a valid
dirty region | og, except that recovery of non-
stale plexes is done by scanning the contents of
the dirty region log and recovering consistency
for those regions listed in the log as requiring
recovery.



In addition to enabling the volunme and nanaging
the recovery of plex consistency, starting a
vol une clears any transient operations that were
being applied to a volune before the system was
reboot ed. Starting a volunme dissociates and
renoves tenporary plexes or subdi sks, and di ssoci -
ates plexes that were being attached if the attach
operation did not conplete. Snapshot pl exes
created by vxassist are al so renpved.

If the volune is unstartabl e because there are no
valid, non-stale plexes and the -f flag is then
specified, all STALE plexes that do not contain
unusabl e subdi sks (subdisks on failed or renpved
disks) will be changed to ACTIVE. The volunme wll
t hen be started and synchronized from those
pl exes.

st op Stopping an fsgen or gen volune disables the
volunme and its associated plexes. In addition
the utility state for each ACTIVE plex is changed
as foll ows:

o If the plex is detached or disabled, set the
state for the plex to STALE. If all plexes are
set to STALE, then the volume cannot be started
until vxnend is used to change the state of one
or nmore plexes to CLEAN or ACTIVE. A plex nor-
mal |y becones detached as a result of an I/0O
error on the plex, or a disk failure or
repl acenment. /O failures wll not nornally
detach the last remaining enabled plex in a
vol ume, so disk renoval operations are the only
nornmal operational nmethod of meking a volune
unst artabl e.

o If the plex is volatile, that is, one of the
subdisks in the plex is defined on a disk with
the volatile attribute (see vxdisk(1M), then
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set the plex state to STALE

o If the volune is enabled and the plex is also
enabl ed, then set the plex state to CLEAN.



o If the volune is detached and the plex is
enabl ed, then the plex state is |left as ACTI VE.
A volune can be left detached, wth remaining
valid plexes, only as a result of calling vxvo
mai nt to detach an enabl ed vol ume.

Normal Iy, the stop operation fails if any extended
operations are wusing the volume or any of its
associ ated pl exes. Such operations are detected
as a nonenpty value for the tutilO fieldin a
vol unme or plex record. If the -f option is speci-
fied, then the stop operation ignores volune and
plex tutilO fields.

The -f option nmust also be given to force the
stopping of a volune that is open or nounted as a
file system In this case, a warning message 1is
still witten to the standard error, but the stop
operation is not otherwi se affected. Stopping an
open or nmounted volume is not normally advi sabl e.

RAI D-5 Usage Type
In addition to the standard -0 options required for al

usage
opti ons:

types, the raid5 usage type provides the follow ng

checkpt =si ze

Set the checkpoint size for a volune. A conplete
resynchroni zation of a volunme via VOL_R5 RESYNC
ioctls can take an extended anount of tinme. It is
conceivable in some circunstances that the opera-
tion could be stopped before it conplete (such as
by a systemcrash). To avoid having to restart the
synchroni zation fromthe beginning of the volune
(after a certain anount of the volune has been
synchroni zed), a transaction is issued to record
the offset to which the resynchronization has com
pleted. This size is called the checkpoint |ength
and can be set using the checkpt option. The
default checkpoint length is 64 negabytes.

del ayrecover

VXVM 3. 0

This prevents the start operation from undergoing
sone recovery operations. RAID-5 logs, if any are

valid, wll still be replayed; however, no parity
resynchroni zations or subdisk recoveries will be
per f or ned.
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force

Force an operation that is not normally perforned
as part of the operational nodel of the Vol une
Manager. It may have adverse effects on the data
contained by the volune. This is the sane as -f.

syncst art ok

unsaf e

This all ows the del ayrecover option to be ignored
if the wvolunme nust undergo parity resynchroni za-
tions or subdisk recoveries before the volunme can
be enabl ed.

This allows access to certain volunes wearlier in
the starting process than is nornally all owed by
the operating process of RAID-5 volunmes. This can
have adverse effects on the data, and can al so
result in the RAID5 volune beconing unusable
after a systemcrash or a power failure.

Limtations and extensions for the raid5 usage type consi st
of the follow ng:

init

recover

The rai d5 usage type recogni zes the foll ow ng uses
of the init operation:

vxvol init active volune
Zero the RAID-5 log plexes, if any, and
make the volune available for use. The
parity in the volune is marked as stale,
though no parity resynchronization is
perforned; the volunme is left wth a
state of NEEDSYNC.

vxvol init zero volune
Wite zeros to the RAID-5 | og plexes, if
any, and wite zeros to the entire
Il ength of the volune. This 1is achieved
by issuing the VOL_R5 ZERO ioctl for the
entire altitude of the volune. The
volume is left in the ACTIVE state.

The rai d5 usage type supports the following invo-
cations of the recover operation:

recover [subdisk ...]
The recover operation can be wused to
initiate a recovery of subdi sks contain-
ing invalid data. If subdisks are speci-
fied and are stale, they are recovered
in the order specified. This is done by
setting the stale and wite-only flags
on t he subdi sks and i ssui ng
VOL_R5 RECOVER ioctls to regenerate the
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data. After a successful recovery, the
subdi sk is marked as non-stale and
read-wite.
If no subdi sk arguments are specified,
the subdisks of the RAID-5 plex of the
vol une are checked to see if +they are
stale or have invalid contents. If any
are found, they are recover ed as
descri bed above.
resync The resync operation exanines the named vol unes to
see if they are enabled and if the parity in any
part of a volune is stale; this is normally indi-
cated by a volunme state of NEEDSYNC. If so, the
volume is placed in t he SYNC state and
VOL_R5_RESYNC ioctls are issued to resynchronize
the parity in those regions. Upon conpletion, the
volune is placed in the ACTIVE state.
set The attributes that can be set for raid5 volunes

are:

| en=nunber
Change the length of the volunes speci-
fied to be nunmber sectors. number is a
standard Vol unme Manager |ength specifi-
cation (see vxintro(1M). Decreasing the
Il ength of a volune requires -f.

The volume length cannot be increased
such that the RAID-5 plex is sparse in
respect to the new volune length; this
woul d make the vol une unusabl e.

In order to assure that the new region
of the wvolune is consistent, the new
region of the volune (from the old
length to the new length) is filled with
zeros by issuing VOL_R5 ZERO ioctls
before the length is reset.

| ogl en=si ze
Set the size of the RAID-5 log for the
vol ume. This cannot be set if the vol une
has no logs. |If the Ilength is being



increased, the operation wll not be
allowed if it would cause any of the
RAID-5 log plexes to becone sparse in
respect to the new | ength.

startopt s=vol une_opti ons
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Set options that are applied to the
vol une every tine the volune is started,
i ndependent|ly of options specified wth
the volunme start command. This is a set
of comm-separated options of the sane
form used with the -o option letter.
Unrecogni zed or inappropriate options
are ignored.
start Starting an uninitialized volume (one with a state

of EMPTY) zeros any RAID5 log plexes and then
resynchroni zes the parity of the volunme by issuing
VOL_R5_RESYNC ioctls. Al subdisks are marked as
non-stale and read-wite. The volunme and RAID5
plex are then enabled and marked as ACTI VE, and
all valid RAID-5 log plexes are marked as LOG If
any RAID-5 log plex proves to be invalid (such as
having its NODAREC flag set) its state is set to
BADLOG

Starting a volume that has been shut down cleanly
or is not marked as dirty enables the RAID-5 pl ex
and RAID-5 | og plexes, and sets the volunme Kkernel
state to detached to zero the RAID-5 |og pl exes
for the volune, if any. Once this 1is conpleted,
all valid RAID-5 log plexes are set to LOG and the
vol une is enabled and put in the ACTIVE state.

Starting a volume that was not shut down cleanly
requires that the parity be resynchronized. If the
vol unme has valid RAID-5 | og plexes, the volune is
first detached and has its state set to REPLAY,
and all 1log plexes and the RAID5 plex are
enabled. If there are any valid RAID-5 | og pl exes,
their contents are read and their data is witten
to the appropriate regions of the RAID-5 plex. If
reading the RAID-5 logs fails, the | ogs are marked
as invalid and the parity is resynchronized as if
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there were no logs. Once the replay is conplete,
the RAID5 logs are enabled and the volune is
enabled and its state is set to ACTIVE

If the volume needs resynchroni zation and no valid
log plexes exist, the parity nmust be fully resyn-
chroni zed. The volune is enabled and its state is
set to RESYNC, and the RAID-5 plex is enabl ed. | f
usable RAID-5 plexes are available, but contain
invalid data, they are zeroed. The parity is then
resynchroni zed by issuing VOL_R5 RESYNC ioctls for
the entire length of the volune. Once this is com
pleted, the volune's state is set to ACTIVE. Any
usable RAID-5 |l ogs are enabled and set to the LOG
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st at e.

If a volume requires full resynchronization (that
is, has no wusable logs) and the RAID-5 plex has
stal e or unusabl e subdi sks, the volune is unusabl e

and the start operation wll fail. This can be
overridden by using the -f flag or the -0 force
option . In this case, any stal e subdisks are
mar ked as non-stale and a full resynchronization
is performed; however, this my result in sone
invalid data being introduced into the volume. |If

multiple subdisks at the sane altitude in the
RAID-5 plex are unusable (such as because they
have their NODEVICE flag set), the volune is unus-
abl e and cannot be overri dden.

Once any parity resynchroni zation has been com
pl eted, any subdisks still narked as stale are
recovered. This is done by marking the subdisk as
stale and wite-only and issuing VO._R5 RECOVER
ioctls to regenerate the data on the stale sub-
di sks. The subdisk is then marked as non-stal e and
read-wite.

If the -o del ayrecover option is specified, the

only recoveries that wll be perforned are |og
replays. If the volunme requires a parity resyn-
chronization, it 1is enabled and left in the

NEEDSYNC operation, and its parity is mnarked as
stale. Any subdisk recoveries that are needed are
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not performed, and the stal e subdisks are nmarked
as stal e.

Normally, if a volume has no RAID-5 logs, it wll
not be enabled with a stal e subdi sk or an unusabl e
subdi sk because were the system to crash or a
power failure occurred while the volune was is in
use, the parity could becone stale and the vol une
woul d be unusable. This behavior can be overrid-
den by specifying the -o unsafe option, which wll
cause the volune to be enabled during the above
situations. As the nane suggests, this 1is con-
sidered unsafe because doing so could cause data
| oss.

If only the -o del ayrecover option is specified to
start a volunme with a stal e subdi sk or an unusabl e
subdi sk, the start operation will fail. In this
case, the delayrecover option can be ignored by
al so specifying the -o syncstartok option

Stopping a raid5 volune disables the volune and
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FI LES

its associated plexes. If the volune is in the
SYNC state, it is changed to the NEEDSYNC state so
that recovery will be perfornmed at the next start.
Any invalid or detached RAID-5 | ogs are set to the
BADLOG state so that they will not be used during
the next start.

Normal ly, the stop operation wll fail if any
ext ended operations are using the volunme or any of
its plexes. Such operations are detected as a
non-enpty value for the tutilO field in a volune
or plex record. If the -f option is specified,
then the stop operation ignores volune and pl ex
tutilO fields.

[ etc/vx/typel usetypel/ vxvol The utility t hat perforns

vol une operations for a par-
ticular vol une usage type.

[ dev/ vx/ dsk/ group/ vol une The device node that can be

used for mounting a file sys-



EXIT

tem created on the vol une
named volume in the disk group
named group. Volunes in group
rootdg are also directly under
the /dev/vx/dsk directory.

[ dev/ vx/ rdsk/ group/ vol une The device node that can be
used for issuing raw 1/0O
requests and also for issuing
ioctl requests to the volune
named volune in disk group
named group. Volunes in group
rootdg are also directly under
the /dev/vx/rdsk directory.

CODES
The vxvol utility exits wth a nonzero status if the
attenpted operation fails. A nonzero exit code is not a

conpl ete indicator of the problens encountered, but rather
denotes the first condition that prevented further execution
of the utility.

See vxintro(1M for a list of standard exit codes.

SEE ALSO

vxassi st (1M, vxdg(1lM, vxinfo(1lM, vxintro(1lM, vxmend(1lM,
vxpl ex(1M, vxrecover(1lM
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NAME

i bvxvimsc - Vol une Manager Library for SunC uster
SYNOPSI S

cc [ options ] files ... -lvxvnsc [ library ...]

#i ncl ude <l i bvxvnsc. h>

typedef vx u32_t vm maj or _t;
typedef vx u32_t vm m nor _t;
typedef char vm nane_t[];



typedef char vmpath_ t[];

int |ibvxvmget version(int version );

int |ibvxvmget conf(int paraneter );

int libvxvmget dgs(int len, vmname_t nanmep []);

int |ibvxvm get dgi nfo(vm nane_t dgname, vm nanme_t dgid,
vmmjor_t *mpjorp, vmmnor_t *mnorp,
vx_u32_t *maxvol p, vx_u32_t *nvol p);

int |ibvxvm get disks(vmnane_ t dgnane, intlen, vmpath t
pathp[]);

int |ibvxvmget volunmes(vm nane_t dgnane, int |len, vmnane_t
namep[]);

int |libvxvmget volinfo(vmnane_ t dgnane, vmnanme_t vol nane,
struct stat *statp);

int libvxvminport _dg(vmnanme_t dgnane, vm nanme_t newnane,
vx_u32_t flags, vmmnor_t newm nor);

int |ibvxvmdeport dg(vmnanme_t dgnane, vm nanme_t newnane,
vm nane_t newhostid);

AVAI LABI LI TY
VRTSvndev

DESCRI PTI ON
The VERI TAS Vol unme WManager |ibvxvnsc |ibrary provides a
private interface for Sun M crosystem s SunC uster product.
Using |ibvxvnmsc functions, you can obtain generic VM infor-
mation, such as the nanes of inported diskgroups, the disks
bel onging to a specific diskgroup, and di skgroup vol unes and
volunme attributes (for exanple, owner, group, and node).
While nost of this infornmation is available wusing |ibvxvm
using libvxvm requires that you have sone understandi ng of
Vol unme Manager data structures. And because Ilibvxvm is a
static library, it requires reconpiling every tine the
li brary changes. |ibvxvnsc uses sone of the nodules of
l'i bvxvm but provides an interface that hides the VM
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specific data structures. And |ibvxvmec is a shar ed



library, so applications remain binary conpatible across

rel eases.
FUNCTI ONS
i bvxvm get version
Call libvxvmget version before any other function
in t he i bvxvnsc library. Argunent s to

i bvxvm get _version are the version nunber the
application is conpiled wth. The return value
fromlibvxvmget version is the version nunber the
library supports, or -1 if the library and appli-
cation versions are inconpatible. The version
nunmber is nade up of a major and m nor conponent.
For an application to be conpatible wth the
li bvxvnsc |ibrary, its nmjor version (value of
LI BVXVM MAJOR VERSI ON) nust be sane as that of the
library. The macros LIBVXVM GET_MAJOR VERSI ON and
LI BV XYM GET_M NOR VERSION return the nmjor and
m nor conponent of the version. The nmacro
LI BVXVM MAKE VERSI ON conbi nes the major and mi nor
version in a format that can be passed as argunent
to libvxvm get version().

i bvxvm get conf
i bvxvm get _conf returns the val ue of various con-
figuration paranmeters, or -1 (with errno set to
EINVAL) if an invalid paranmeter was passed. The
supported val ues for paraneter are:

LI BVXVM NAME_SI ZE Returns the size of vmnane_t
LI BVXVM PATH_SI ZE Returns the size of vmpath_t.

i bvxvm get dgs

Returns the total nunber of inported disk groups
(including rootdg and shared disk groups, but
excl udi ng di sabl ed disk groups). |If the paraneter
namep i s not NULL, |ibvxvmget dgs al so stores the
narme of inported disk groups (at the nost, this is
len entries) in the buffer pointed to by namep
(whi ch must be at | east I en *
i bvxvm get conf (LI BVXVYM NAME S| ZE) byt es).

i bvxvm get dgi nfo
Stores information (such as the base mnor nunber
and total nunber of volunes) about a specified
disk group if the argunent passed is a not NULL

addr ess. Due to resource constraints, the actua
nurmber of volunes created in a disk group can be
substantially lower than the naxinmum vol unes
returned by this function. i bvxvm get dgi nfo
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returns zero upon successful conpletion, or else
-1 and sets the appropriate errno (EINVAL if
dgnane is NULL, ENCENT if the specified disk group
is not inported).

i bvxvm get di sks

Returns the total nunber of disks belonging to the
specified disk group. |If the paraneter pathp is
not NULL, it also stores the nane of disk access
path for the disks (at nost |len entries) in the
buffer pointed to by pathp (which nust be at | east
len * libvxvm get conf (LI BVXVM PATH SI ZE) byt es).
The path returned corresponds to the raw device in
which the public and private regions are |ocated
(typically [ dev/ rdsk/ cxt xdxs2 or
[ dev/ vx/ rdnmp/ cxt xdxs2).

i bvxvm get vol unes
Returns the total nunber of volumes in the speci-
fied disk group. If the paranmeter namep is not
NULL, it also stores the name of volumes (at nost
len entries) in the buffer pointed to by namep
(whi ch must be at | east I en *
i bvxvm get conf (LI BVXVYM NAME S| ZE) byt es).

i bvxvm get volinfo

Returns zero upon successful conpletion, or else
-1 and sets the appropriate errno (EINVAL if
dgnane vol nane is NULL, ENCENT if +the specified
disk group is not inported, ENODEV if the speci-
fied volune deos not exist. If the statp argunent
is not NULL, libvxvmget volinfo stores inform-
tion pertaining to the volunme in the st _uid,
st _gid, st _node, st rdev, st _size fields of the
stat structure.

i bvxvm_i nport _dg
| mports the di sk group dgnane using the vxdg com
mand (see vxdg(1M). If newnane is not NULL, the
disk group is renamed to newnanme during inport.
If newrinor is a valid mnor nunber and the
| MPORT_OPT_REM NOR flag is set, |ibvxvm.inport dg
perforns a vxdg rem nor. The supported flags are:

| MPORT_OPT_TEMPNAME Setting this flag disables the
auto-inmport flag.

| MPORT_OPT_CLEARI MPORT
Setting this flag clears al
i nport | ocks.



| MPORT_OPT_FORCE Setting this flag perforns the
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inport even if sone disks are
not accessi bl e.

Caution: Incorrect use of | MORT_OPT_CLEARI MPORT
or | MPORT_OPT _FORCE flag. can cause data corrup-
tion.

i bvxvm deport _dg
Deports the disk group specified by dgname using
the wvxdg comrand. If newnane is not NULL, the
disk group is renamed to newnanme during deport.
If newhostid is not NULL, |ibvxvm deport _dg sets
the hostid field of the disks belonging to this
di sk group during deport.

RETURN VALUES

Upon successful conpletion, the |ibvxvm library functions
return a non-negative value. |If there is an error, |ibvxvm
returns a -1 and sets the appropriate error nunber. Possi -

bl e error codes incl ude:

EBUSY The specified disk group is busy (cannot be
deported).

EEXI ST The specified disk group exists (cannot be
i nported).

El NVAL An invalid or inappropriate paraneter was passed.

ENCDEV The specified volunme does not exist.
ENCENT The specified disk group does not exist.
ESRCH The configuration daenon is not accessible.

ETI MEDOUT The configuration daenon is not responding or is
busy.

SEE ALSO
vxdg(1M, vxintro(1M
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NANVE

vol pattern - Vol ume Manager disk group search specifica-
tions

DESCRI PTI ON

The vol pattern search expression | anguage can be wused in
vxprint and vxedit, and wth sone Vol une Manager support
library functions, to locate Volune Manager configuration
records wth particular characteristics. Searches are |im

ited to operation on one disk group at a tine. In the
current release, search expressions are |limted to vol une,
pl ex, and subdi sk recods. Search expressions cannot be

applied to disk group, disk nmedia, or disk access records.

Search patterns provide an expression-based |anguage for

specifying record attributes. 1In sinple cases, patterns can
be specified that nmatch records whose fields have specific
values. In nore conplex cases, records can be matched based

on attributes of associ ated records.

Search patterns are expressions that do not have side
effects (that 1is, variables cannot be set or changed).
Expressions evaluate either to true or false. If evaluation
of an expression wthin the context of a configuration
record yields a value of true, then the expression natches
the record; otherwise, the expression does not match the
record.

The search pattern | anguage does not have operators that
cause changes to be nade, and does not have a concept of
| ocal variables that can be set and used within or between
expr essi ons.



Types of Expressions
Expressions in the pattern | anguage are simlar to expres-

si ons

awk(1l). Expressions can have the follow ng types

for constants, variables, and subexpressions:

bool ean

string

VXVM 3. 0
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nunmber

A bool ean variable or expression is either true or
fal se. Nunbers and strings can be used as truth
values if the context requires a boolean val ue.
For a nunber, zero inplies false and nonzero
inplies true. For a string, an enpty string
inplies false and a nonenpty string inplies true.

A string is aliteral string in quotes or a char-
acter array field from a configuration record.
Strings can be inplicitly pronoted to bool ean, but
are never pronoted to other types. For exanple, a
string-valued field in a record that contains only
digits cannot be conpared with a nunber. String
literals are described later

Last change: 26 Mar 1999 1
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A nunber is an integer quantity. The maxi num si ze
for a nunber is the largest size that nay be used
for wvalues in configuration records. In the
reference porting base for the Volune Manager,
these nunbers are 32-bit signed nunbers.

Nunmbers can be specified in decimal, octal, or
hexadecimal wth a suffix to indicate the unit of
the nunmber when it indicates an object Ilength or

of f set. Hexadeci mal nunbers begin with Ox, octa
nunmbers begin with 0; otherwise nunbers are in
deci nal . When wused as a length, nunbers with no

suffix are taken as sectors.

Defined suffix characters are: b for 512-byte
bl ocks, s for sectors (typically 512 bytes), k for
kil obytes, mfor negabytes, and g for gigabytes.
Suffix characters also can be specified in upper
case.

Length nunbers are actually defined in terms of
sect ors. As a result, on a systemwith 512 byte
sectors, 1k is the sane as 2. Thus, the expres-
si on:



nunmerati on

nassoc=1k

tests for a record with 2 associated records,
rat her than 1024 associ ated records.

An enuneration field is a nunber that represents
one of the wvalues for a field that has synbolic
narmes. The vol pattern expression granmmar handl es
enurer ati on val ues exactly |i ke nunbers. Enunera-
tions are usually only useful for conmparing conpa-
tible enuneration field and enuneration constants.
For exanple, the enuneration field pl | ayout
enuneration field is a nunber whose possible
val ues are represented by the synbols CONCAT and
STRI PE

regul ar expression

A regul ar expression is a value, rmuch like a regu-
lar expression in awk or ed, that can be used to

specify a pattern for matching strings. Regul ar
expressions can only be used in the context of the
bool ean ~ and !~ operators.

sequence nunbers and record |Ds
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Each time a transaction is issued against a disk
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group configuration, a 64-bit configuration
sequence nunber is increased. Wwen a configura-
tion records is created or changed in a transac-
tion, the record is stanped with the configuration
sequence nunber associated with that transaction

Wen a record is created, it is given a 64-bit
record |D. These record |IDs are never reused
within a disk group configuration

Configuration sequence numbers and record IDs can
be specified as constants of the form number,
where both nunbers are specified in decinal

Two higher-level types are also included, whi ch can

represent

multiple values of the sane base type. These



hi gher-1evel types are:

list Alist is a set of expressions and sets wthin
parenthesis that are separated by commas. List
expressions can only be used for the right-hand
expression of the in operator.

set A set is a multi-valued variable (an array). Sets
are normally used within the right-hand expression
for the any and in operators. Reference to a set
expression vyields all of the currently wvalid
nmenbers of the set, of which there may be none.

EXPRESSI ON GRAMVAR

VXVM

File

A pattern is an expression with the follow ng conmponents and
operators, in increasing order of precedence. Goups of
operators descri bed toget her have the same precedence.

exprl ? expr2 : expr3
This is a conditional expression. Expressi on
exprl is evaluated as a boolean value. If it has
a truth value of true, then the value for the con-
ditional expression is the value of expr2, other-
Wi se the value for the conditional expression is
the val ue of expr3.

exprl || expr2
The | ogi cal or operator. exprl and expr2 are
eval uat ed as bool ean expressions. |If either exprl
or expr2 have a truth value of true, the expres-
sion is true; otherw se, the value of the expres-
sion is fal se.

exprl && expr?2

The | ogi cal and operator. exprl and expr2 are
evaluated as bool ean expressions. |If both expril
3.0 Last change: 26 Mar 1999 3
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and expr2 have a truth value of true, the expres-
sion is true; otherw se, the value of the expres-
sion is fal se.

any expr The expression expr is evaluated as a boolean
expression for all conbinations of elenents for
all sets within expr that represent sets. If any
of these <conmbinations vyields a truth value of



true, then the value of the any expression is
true; otherwi se, the value is false.

For example, pl_sd is a set defining the nanes of
subdi sk records that are associated with a plex.
The expression:

any pl _sd.sd _di sk="di sk01"

wi Il search for plex records that have an associ -
ated subdisk on disk disk0l1. Each nane in the
pl _sd nane set will be referenced as a subdi sk and
checked to see if that subdisk is on disk diskO1l
The expression is true if it is true for any sub-
di sk.

expr in list
Expression expr is evaluated, and the resulting
value is conpared to all of the values in list.
If any of the values in list match expr, then the
value of the in expression is true; otherw se, the
value is false. The list can either be a list of
expressions wthin parentheses that are separated

by commas, or it can be a single expression. | f
any of the expressions in list represent sets,
then the conparison is made against all conbi na-

tions of values in that set.
Type pronotions are not perforned on the expres-
sions in list, or on expr. Types for all these
expressi ons nust match exactly.
For exampl e, the expression:
"di skO1" in
(pl _sd. sd_di sk, pl | og _sd. sd_di sk)
wi Il search for plexes that have either a regular
subdi sk or a subdi sk on disk disk01
expr ~/regexp/

expr! ~/regexp/
The binary ~ and !~ operators are used to mtch
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exprl

string values against a regular expression. The
val ue of expr nmust be a string. For the ~
operator, if the value of expr matches the regul ar
expressi on regexp, then the value for the mtch
expression is true; otherwise the value is false.
For the I~ ! operator, if expr matches regexp the
result is false; otherwise the result is true.

Regul ar expressions are in the format described in
regenp(3G. The slash (/) character in the regu-
| ar expression must be escaped with a backslash
(\) if it does not occur within a character range.

For example, to search for subdisks that are

defined on partition 14 (slice e) of any device,
use:

sd_pat h=/"\/dev\/vx\/dmp\/["/] *sel

expr 2

exprl I'= expr2

These expressions conpare string, nunber, sequence

nunber, record |ID, or boolean values. |If either
exprl or expr2 is a bool ean value, then the other
is promoted to a boolean as well. For the =

operator, if the two values are equal then the
result is true; otherwise, the result is false.
For the != operator, if the two values are equal
then the result is false; otherwise, the result is
true.

For consistency wth awk(l) and many ot her
| anguages, == is allowed as an alias for the =
oper at or .

exprl < expr2
exprl > expr2
exprl <= expr2
exprl >= expr2

These expressions conpare the magni t udes of
nunmbers or sequence numbers. They cannot be
applied to any other types of expressions. The
result is a bool ean

exprl + expr2

exprl -

VXVM 3.0

expr 2

These expressions add or subtract two nunbers,
yi el di ng anot her number.
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exprl * expr2
exprl / expr2
exprl % expr2

+ expr
- expr

I expr

expr

These expressions multiply, divide, or take the
nmodul o of two nunbers, yielding another nunber.

The unary + operator applied to any expression
yields the value of that expression. The unary -
operator negates the value of a nunber-val ued
expr essi on expr.

expr is evaluated as a bool ean expression. |If its
value is true, then the value for the ! expression
is false; otherwise, the value for the ! expres-

sion is true.

field-name

expr is evaluated as a string expression. Its
value 1is used as the nane of a record in the disk
group configuration. |If the record exists, and if

that record contains a field naned field-nane,
then the value of this expression is the value in
that field within the referenced record. |f the
record does not exist, or if the record does not
contain a field naned field-nane, then the
behavi or i s context-dependent.

If this occurs within the context of an any or in
operator, then the next conbi nation of values for
the right-hand side of the any or in operator 1is
eval uat ed. If this occurs within the context of
an & or || operator, then the left or right-hand
expression of that operator yields fal se, which-
ever side the . operator occurs on. The innernost
any, in, && or || operator determ nes the con-
text. |If no such context exists, then the result
of the entire search pattern is that the record
bei ng tested does not match the pattern.

The effect of this short-circuiting behavior 1is
that an expression which is found not to make
sense because a record does not exist, or does not
contain a specific field, will cause that expres-
sion to be false. The effect is simlar to inpli-
cit asserts, which are described later in this
section under field nane.

For conpatibility with earlier releases of VxVM



( expr )
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literal

assert

const ant

vari abl e

field nane

-> can be used instead of . as the operator.

Par ent heses can be used to override precedence
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rul es.

A string, nunber, sequence nunber, or record ID
literal, as defined in the section Types of
Expr essi ons.

An assert is a special type of variable nane that
is true wthin the context of a specific type of
record. CQutside of that context, an assert causes
the expression that it is in to be false. The
scope of an assert is the right or left-hand side
of the smallest expression wthin a || or &
operator. |If an assert does not occur within a ||
or && operator, then the search pattern does not
match the record being evaluated. The nanes that
specify asserts are vol, plex and sd which specify
vol une, plex and subdi sk records, respectively.

There is a set of synbolic constants that can be
specified in search patterns. For exanple, true
and false are the two truth val ues. Also, if a
field within a record has a specific set of sym
bolic wvalues, then these synbolic values are
available as nuneric constants. See the section
Const ant s.

There is a snall set of global variables that can
be referenced in search patterns. Such variables
can be used within any context. See the section
G obal Vari abl es.

Referencing the nane of a field in a configuration
record yields the value of that field within the
configuration record being eval uat ed.

Not all field names are defined for all record
types. If afield nane is referenced that is not
valid in the context of the record type, then the
smal | est expression on either side of a & or |

operator becones false. This is an inplicit
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CONSTANTS

assert. For exanple, the expression

v_kst at e! =V_ENABLED
will mtch only volune records because t he
v_kstate field is only defined for volune records.
Sorme fields in a record only make sense if anot her

field contains a specific value. For exanple, the
pl st width field in plex records is not defined
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unl ess the value of the pl _layout field is
PL_ STRIPE. These cases are treated as inplicit
asserts.

The names of constants that are recognized wthin search
patterns are:

true, vyes,

fal se, no,

on
Constants representing bool ean true.

of f
Constants representing bool ean fal se.

ROUND, PREFER, SELECT

DI SABLED

The enuneration constants that represent values
for the v_read pol field in volune records. The
v_current _read pol field can be set to ROUND or
PREFER. These constants can al so be specified with
a prefix of V. to match the enuneration values in
the include file sys/vol.h

DETACHED, ENABLED
The enuneration constants that represent values
for the v_kstate field in volune and plex records.
These constants can al so be specified with a pre-
fix of V. or PL_.

NO OP, FAIL_OP, DET_PL, FAIL_DET_PL,
DET_VOL, FAIL_DET_VO., GEN DET,
GEN_DET_SPARSE, GEN _FAIL, GEN _DET2

The enuneration constants that represent values
for the v_r_all, v.r _sone, v.wall, and v_w sone



L OGUNDEF,

fields in volune records. These constants can
al so be specified with a prefix of V._.

LOGNONE, LOGBLKNO

The enuneration constants that represent values
for the v_log type field in volunme records. These
enumneration constants can al so be specified with a
prefix of V_.PFLAG to match the enuneration val ues
inthe include file /usr/include/sys/vol.h.

STRI PE, CONCAT

The enuneration constants that represent values
for the pl_layout field in plex records. These
constants can also be specified with a prefix of
PL_.

RO WO RW

VXVM 3. 0
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NCDEV

The enuneration constants that represent values
for the pl_ionode field in plex records. These
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enureration constants can al so be specified with a
prefix of PL TFLAG_ to match the values in the
include file /usr/includel/sys/vol.h.

The value for a device nunber field indicating
that the device nunber is undefi ned.

GLOBAL VARI ABLES

The gl obal

are:

vari abl es that can be used within search patterns

config tid or tid

The configuration sequence nunber of the disk
group configuration

util _numor nutil

GENERI C FI ELDS

The nunber of fields in a tutil or putil arrays in
a volune, plex, or subdisk structure. This is
always 3, but it is treated as a global variable
anyway.

Sonme fields can be found in all types of configuration

records.

These fields can be referenced without a v_, pl_,

or sd_ suffix, and do not generate inplicit asserts. These
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fields can be used either to name fields in the record being
evaluated, or as a field nane reference for the . operator

A generic field name can be specified with a prefix of v_,

pl , or sd_to indicate that inplicit asserts should be used
and that the field requires a context of a volune, plex, or
subdi sk record, respectively. Currently, use of a prefix

for a generic field nane is ignored for the right-hand side
of a . operator.

The recogni zed generic field nanmes are:

tutil A set of strings representing all of the tenporary
utility fields.

tutilO or tO
A string representing the first tenporary utility
field.

tutill or t1
A string representing the second tenporary utility
field.

tutil2 or t2
A string representing the third tenporary utility

field.
3.0 Last change: 26 Mar 1999 9
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putil A set of strings representing all of the pernanent

utility fields.

putil O or pO
A string containing the first permanent wutility
field.

putill or pl
A string containing the second permanent utility
field.

putil2 or p2
A string containing the third permanent wutility
field.

name or n A string containing the record nane.



conment or c
A string containing the corment field.

len or I A nunber representing the length of the voluneg,
pl ex or subdi sk

open A bool ean value indicating whether the volune,
pl ex, or subdisk is open. A subdisk is considered
open of the volune or plex device for the subdisk
is open. A plex is considered open only if the
pl ex device is open. A volune is considered open
if the volune or one of its plex devices is open.

rid The record I D of the record bei ng eval uat ed.

update_tid or update
The disk group configuration sequence numnber
corresponding to the transaction that created or
that [ast nodified the record

| ock A bool ean val ue indicating whether the record is
locked in the current transaction of the caller.
This variable is not useful when used with vxprint
or vxedit. It is only useful for C prograns.

Two special fields exist that do not obey the pre-
fix convention, but which apply to nore than one
type of record. These are:

assoc This is the name of a field to which a record is
associ at ed. In the context of a plex or subdisk

record, assoc yields the name of the volume or

plex to which the record is associated. |If the

record is not associated, assoc yields an enpty

string. Use of assoc is not appropriate in the
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context of a volune record. This causes an inpli-
cit assert when applied to a vol une.

asli st This is the set of associated record nanes. In
the context of a volunme or plex record, this
yi el ds the nanmes of the associated pl exes and sub-
di sks, of which there may be none. This is not
appropriate in the context of a subdisk record.
This causes an inplicit assert when applied to a



subdi sk.

nasl i st This is the nunber of records in the aslist set.

VOLUVE RECORD F
The fields

v_rec_l ock

v_data_| oc

v_kstate

vr all, v

v_|asterr

detach_tid
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This causes an inplicit assert when applied to a
subdi sk.

| ELDS
that can be specified for volune records are:

A bool ean val ue indicating whether the record is
locked within the current transaction of the
caller.

k

A bool ean val ue indicating whether the volunme is
| ocked against 1/0O activity wthin the current
transaction of the caller.

An enuneration field for the kernel -enabled state
for the volune. This can have one of the val ues
DI SABLED, DETACHED, or ENABLED

_r_sone, v_.wall, v_w sone
These are nunbers that represent the exception
policies for the volune. Each of these fields can
have one of the exception policy val ues:

NO_OP

FAI L_OP

DET_PL

FAI L_DET_PL

DET_VCOL

FAI L_DET_VOL

GEN_DET

GEN_DET_SPARSE

GEN_FAI L

GEN_DET2

A nunber representing a sequence nunber for the
|l ast error that occurred on the vol une.

The sequence nunber of the last transaction that
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det ached the volune due to a failure of sonme kind.



v_use_type

v_fstype

v_state

This is also set when all copies of +the block-
change-log for the volune are detached by I/0O
failures.

A string containing the usage type of the vol une.

A string containing the file systemtype for the
vol une, as set by the admnistrator.

A string representing the usage-type-dependent
state for the vol une.

v_writeback

A bool ean val ue indicating whether the witeback-
on-read-error policy is turned on for the vol une.
This policy is set by default and can be turned
off or back on using vxedit. See vxedit(1lM for
nmore i nformation.

V_writecopy

A bool ean val ue indicating whether volune wites
are copied to a private buffer in the kerne
before being witten to disk. See vxedit(1M for
nmore i nformation.

v_specify witecopy

A bool ean val ue indicating whether the value of
V_writecopy was specified explicitly by the

adm ni strator using vxmeke or vxedit. | f
v_specify witecopy is false then the value for
v_witecopy will be derived fromthe configuration
of the wvolume: v _witecopy will be turned on if
bl ock-change-logging is in operation on t he
volunme, and will be turned off otherw se.

v_pl _num or v_npl ex

A nunber representing the nunber of plexes associ-
ated with the vol une.

v_pl _nane or v_plex or v_plexes

v_read_pol

VXVM 3.0

The set of plex names that are associated with the
vol une.

An enuneration representing the read policy for
the volunme. This can be one of the val ues ROUND,
PREFER, or SELECT. The value SELECT indicates

that read policy wll be adjusted to match the
configuration of the volune: if there is one asso-
ci ated stri ped plex, it wll be preferred;
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ot herwi se the policy will be round-robin.

v_current _read_pol or v_creadpol

An enureration representing the current read pol-
icy that is in effect for the volune. This is the
sane as v_read_pol unless v_read pol is SELECT, in
which case v_current_read _pol matches the chosen

policy.

v_pref _nane

A string containing the preferred plex for the
vol une. This is only defined if the value for
v_current _read pol is PREFER O herw se, use of
this variable causes an inplicit assert.

pref plex rid

v_ni nor

The record I D of the preferred pl ex.

A nunber representing the mnor nunber of the
volume block and character devices. This is the
persi stent device nunber for the vol une. If two
volumes on the system have the sane value for
v_mnor, then one of the volumes will be given a
different device nunber, which will be reflected
in v_bdev and v_cdev.

v_bdev and v_cdev

The bl ock and character device nunbers for the
vol une.

force_m nor

v_uid

v _gid

v_node

A bool ean val ue indicating whether the volunme can
use one of the reserved mnor nunbers (mnor
nunmbers zero through four). The root and swap
usage types set this flag to allowthemto grab
m nor nunbers 0 and 1 for the root and swap
vol unes.

A nunber representing the user ID for the volune.
There is currently no way to represent a user name
in a search pattern

A nunber representing the group ID for the vol une.
There is currently no way to represent a group
name in a search pattern

A nunber representing the file permssion nodes
for the vol une. There is currently no way to
represent a synbolic node in a search pattern

v_log len A nunber representing the length of |ogs associ-
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v_log type

v_| oggi ng

v_| og_seri

badl og

ated with the volune, if any.

Last change: 26 Mar 1999 13

vol pattern(4)

An enuneration representing the logging type for
the vol une. This can have one of the val ues
LOGUNDEF (no specific type specified), LOGNONE (no
| oggi ng), or LOGBLKNO (bl ock-change | oggi ng).

A bool ean value that is true if logging is enabl ed
for the volune. Logging is enabled if the volune
is enabled, and it has at |east one associ ated,
enabled plex with an enabl ed, associated | og sub-
di sk.

al _hi, v log serial _lo

Two numbers that together represent the nost sig-
nificant and | east significant |ong values for the
current log serial nunber for a vol une. The | og
serial nunber, represented as a conbined binary
integer, is increnented every timne a new log is
witten for a volune that has | oggi ng enabl ed.

A bool ean value indicating that all bl ock-change-
log copies for the value were detached due to I/0O
failures.

v_start_opts

v_active

v_rwback

A string value that is wused by usage types to
represent options to the volune start utility.

See the wusage-type-specific options in t he
vxintro(1M, vxmake(1M, vxnmend(1lM, vxplex(1lM,
vxprint (1M, vxrel ayout (1M, vxsd( 1M, and

vxvol (1M manual pages for nore infornation

A bool ean val ue indicating whet her the volunme was
in use at the tine of a systemfailure. This wll
not be set if the volume was not witten prior to
the crash. This flag indicates that plex syn-
chroni zation recovery is required for the volune.
v_active is normally cleared during systemstartup
when the volune is started.

A boolean value indicating that read-witeback
pl ex synchroni zation recovery has been started for
the volume. This is nornally set when a mnmirrored



v_krwback

volunme is started when the v_active flag was set.

A boolean value indicating whether the read-
writeback recovery node is still enabled in the
kernel. This flag is turned on when v_rwback is
turned on, but is cleared by the kernel when
recovery for the volune is conplete.

v_rwback_of f set

VXVM 3. 0
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v_iosize
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A nunber indicating the offset within the volune
to where recovery has conpleted. A read operation
on a volune perforns a plex synchroni zati on
recovery if the read is after this point in the
volunme. A read that occurs at the current read-
writeback of fset advances the offset to the end of
the read. When the offset reaches the end of the
volunme, recovery is conplete and v_krwback is
turned off.

A nunber indicating the |argest sector size, in
bytes, of any disk associated with the vol une.

PLEX RECORD FI ELDS
The fields that can be specified for plex records are:

pl _compact

A bool ean value that is true if the plex is com
pact . A plex is conpact if its entire length is
mapped by subdi sks, | eaving no hol es. Not e that
the length of a plex is conputed as the length to
the end of the last block in the plex address
space that is nmapped by a subdi sk

pl _contig |len

The offset to the first wunmapped block in the
plex. |If the plex is conpact, this will natch the
plex length. [If the plex is not napped, this wll
be the offset of the first hole in the plex.

pl i onbde An enuneration representing the 1/O node of the

p

_log

pl ex. This can have one of the values RO (read-
only), WO (wite-only), or RW(read-wite).

A bool ean value that is true if block-change-



Il ogging is enabled for the plex.

pl _volatile
A bool ean value that is true if if one of the sub-
disks in the plex is defined on a volatile disk
Vol atile disks are disks whose contents are not
guaranteed to be preserved across a system reboot.
Vol atil e disks can be created using the nopriv
di sk type (see vxdisk(1M).

pl _kstate An enuneration for the kernel enabled state for
the plex. This can have one of the values D S
ABLED, DETACHED or ENABLED

pl _lasterr

A nunber representing a sequence nunber for the
|l ast error that occurred on the plex.
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pl _mnor A nunber representing the m nor nunber of the plex

devi ce. This wll be -1 if the plex is dissoci-
at ed.

pl _dev A nunber representing the device nunber of the
plex device (a character device). This will be

NODEV if the plex is dissociated.

pl _noerror
A bool ean value that is true if the plex 1is
accounted for in volume error handling. If this
is set, then I/Oerrors on the plex are ignored if
they result fromnornmal volune I/Q

pl _v_name or pl_vol une
The name of the associated volunme. |If the plex is
not associated, this is an enpty string.

pl _sd numor pl_nsd
A nunber representing the count of subdisks that
are associated with the plex.

pl _sd nane, pl_sd, pl_subdi sk, or pl_subdisks
A set containing the nanmes of subdisks that are
associated with the plex.

pl state A string representing the usage-type-dependent



state for the plex.

pl _layout An enuneration representing the subdisk |ayout
policy for the plex. This can be one of the
val ues CONCAT or STRIPE to represent concatenation
or striping, respectively.

pl st _wdth
A nunber representing the stripe wdth for the
pl ex. This is only defined if the value for the

pl layout field in the plex is STRIPEE. O herw se,
use of this variable causes an inplicit assert.

| og_sd A string representing the name of a subdi sk asso-
ciated with the plex as a |og subdisk. This
string is enpty if no log subdisk is associated
with the plex.

pl _renoved
A bool ean indicating whether any subdisk in the
plex is defined on a renoved disk. See vxdg(1lM
for informati on on renoved di sks.

pl _nodarec or pl _failed
A bool ean indicating whether any subdisk in the

VxVM 3.0 Last change: 26 Mar 1999 16

File Formats vol pattern(4)

plex is defined on a failed disk. A failed disk
is one where the underlying physical disk could
not be found, or was detached by an I/O failure.

pl _stale or pl_recover
A bool ean indicating whether a disk replacenent or
a tenporary failure caused the plex to becone dis-
abl ed and out-of-date with respect to the volune
contents. Such plexes require recovery either
fromother plexes in the volunme or from a backup
of the vol une.

pl _kdetach or pl _iofail
A bool ean indicating that the plex was detached by
the kernel due to an |I/Ofailure. The stale and
kdetach flags are nornmally both cleared during a
system reboot as part of starting the vol une.

pl _vol rid or pl_v rid



The record ID of the volune to which the plex 1is
associ at ed. This wll be 0.0 if the plex is not
associ at ed.

pl log sd rid
The record ID of the log subdisk for the plex.
This will be 0.0 if the plex has no | og subdi sk

detach_tid
The configuration sequence nunmber of the disk
group that was in effect when the plex was | ast
detached or disabled due to an I/O failure or a
disk failure

SUBDI SK RECORD FI ELDS
The fields that can be specified for subdisk records are:

sd_dm name or sd_di sk
The nane of the disk media record on which the
subdi sk i s defined.

sd_da_name or sd_device
The di sk access record underlying the disk nedia
record of the subdisk. This will be enpty if the
disk is currently failed or renoved.

sd_dev The devi ce nunber of the device that the subdisk
resides on. This nunber is a conbination of the
maj or and m nor nunber for the device. This wll
be NODEV if the wunderlying disk is renmoved or
fail ed.

sd_path A string containing the path to the device that
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t he subdi sk resi des on

sd_pl _name or sd_pl ex
The name of the associated plex. If the subdisk
is not associated, this is an enpty string.

sd_dm offset or sd_offset
A nunber representing the offset of the subdisk
within the public region of the disk that the sub-
di sk resides on.



sd_dev_of fset
A nunber representing the offset of the subdisk
within the disk partition containing the public
region for the disk. This can differ from
sd dmoffset if the public region of the disk does
not begin at the beginning of its partition.

sd_pl of fset
A nunber representing the offset of the subdisk
within the address space of the plex to which it
i s associ at ed.

sd volatile
A bool ean value that is true if the subdisk is
defined on a volatile disk. The contents of a
vol atile disk are not guaranteed to be preserved
across a reboot. Vol atil e di sks can be created
using the nopriv disk type (see vxdisk(1M).

sd is log or sd | og
A bool ean value indicating that this is a | og sub-
di sk for a plex.

sd plex rid or sd pl rid
The record ID of the plex to which the subdisk 1is
associ at ed.

sd dmrid or sd disk rid
The record ID of the disk media record on which
t he subdi sk is defined.

EXAMPLES
The foll owi ng exanpl e natches any plex or volunme that does
not have any associ ated subdi sks or plexes. Because pl_nsd
only applies to plexes, while v nplex only applies to
volunes, there is no anmbiguity concerning which types of
records can be matched by the expression.

pl _nsd =0 || v_nplex =0
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The foll ow ng exanple natches all plexes and subdisks that
have a conment field beginning with the string Henry. For
exanmple, this could be a convention describing ownership.



(plex || sd) && comment ~ /~Henry/
The foll ow ng exanple natches all volunmes for which the pre-
ferred plex is striped:

v_pref _name.pl | ayout = STRI PE
Because v_pref _name is only defined for volunes that have
v _read pol set to PREFER, the preceding expression 1is
equi val ent to:

vol && v_read pol = PREFER && v_pref _name. pl | ayout =

STRI PE

The foll ow ng expression matches any volune that contains a
pl ex with a subdi sk | onger than 100 negabytes:

any v_plex.pl _subdisk.sd |en > 100M
If an expression contains a set but does not use the any or
in operator, then an any operator is assuned to surround the
expression. Thus, the preceding exanple can al so be speci-
fied as:

v_pl ex. pl _subdi sk.sd | en > 100M
The foll ow ng exanple natches any record that was changed in
the nost recent set of changes to the disk group

update tid = config tid
Alternatively, to get all records that have been changed
since a past disk group configuration (with an configuration

transaction I D of 0.23482), use:

update tid > 0.23482

SEE ALSO
awk(1l), vxdg(1lM, vxdisk(1M, vxedit (1M, vxintro(1M,
vxnmake( 1M, vxnend( 1M, vxpl ex(1M, vxprint (1M,

vxrel ayout (1M, vxsd(1M, vxvol (1M, regcnmp(3GQ
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For mat s vxnmake(4)

vxnmake - fornmat of a vxmake description file

DESCRI PTI ON

Descriptions of configuration records can be given to the
vxnmake wutility either on the comand line or in a file.
Descriptions given on the conmand |ine can specify only one
new record. Descriptions given in a description file can
specify nore than one record. The description file fornat
is a convenient way of indicating record contents for other
uses as well. For exanple, the vxprint utility can print
records in this format to provide input to a shell or awk
script that can be nore easily parsed than other verbose
formats.

NOTE: The vxprint or vxprivutil utilities can be wused wth
vxnmake to performthe functions of a rudinentary configura-
tion backup and restore. This should be the primary use of
vxnmake. Use of vxmake other than through a description file
containing content nostly gathered fromeither the wvxprint
or the vxprivutil utilities is discouraged in Volume Minager
releases starting with 3.0. The wvxassist wutility 1is the
recomrended neans of creating new or nodified volune hierar-
chi es.

In many places within the utility set where a user can
specify a field name and a value, a format is used that
specifies only one configuration field, rather than conplete
configuration records.

Record Descri ption Format

vxnmake description files specify configuration records, one
after another. Each record description specifies a record
type, name, and zero or nore fields.

The record type is a single keyword fromthe set vol, plex,
sd, dm or dg, to indicate a volune, plex, subdisk, disk
medi a, or disk group record, respectively. The record nane
must be specified on the sane line as the record type key-
wor d.

The vxmake utility does not take disk nmedia or disk group
record descriptions on input. The vxprint utility can print
descriptions of disk nmedia and disk group records in this
format though.

Fields are specified as a field name and a field value
separated by a single = character. A record description can
span nore than one line if its continuation |ines begin with



a character that is a space or tab. Enpty lines are ignored
and do not end a record description
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Coments can be included in a record description. A coment
is introduced with the character #, either at the beginning
of aline, or after a blank that is not used as part of a
field val ue. Comments continue until the next new line
character or until the end-of-file.

Afield specification normally ends wth the next white-
space character. A field can be extended until the end of a
line by preceding the field value wth one double-quote
character ("). Such quoted strings extend until the next
newine, rather than until a double quote. This nmakes
vxnmake descriptions easier to generate within shell scripts.

An exanple of a valid configuration file is

vol v1 usetype=gen # sinmple gen volunme with no pl exes
pl ex pl # plex with no subdi sk
pl ex p2 sd=s1:0,s2:1 # striped plex with two colums

# and a coment

comment="This is a comment
| ayout =stri pe ncolum=2 stw dt h=64k

pl ex p2 sd=s3:16384 # free plex with hole at begi nning

# subdi sks

sd sl di sk=di skO1 | en=1g+512m of f set =0

sd s2 di sk=di sk02 | en=512m 1 of f set =0

sd s3 pat h=di sk03 | en=32768 of fset=512m 1

Field Description Format
Sormetines a utility gets field descriptions from sonewhere
other than a vxmake description file and uses that field
description to set a field in a volune, plex, or subdisk
record. In these cases, the utility itself has a quoting
convention for separating one field fromanother. An exam
ple of a utility that does this is vxedit.

The vxedit utility takes field descriptions fromthe comrand
line. For exanple, the follow ng vxedit command sets a com



ment for the record naned vl:

vxedit set comrent ="Henry

Shel | quoting conventions are sufficient to allow for double
quot es and spaces, sO0 no quoting conventions are defined for
these sinple field descriptions.

FI ELDS
Wt hin vxmake description files any volune, plex, or subdisk
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field can be specified. However, sone field settings are
ignored. This allows a user to use a command such as:

"vxprint -vpshmvl"

to get a set of record descriptions that can be fed back
into vxnmeke, possibly with sone changes. |[If this is done,
then any field that cannot be set is ignored, but the
resulting record hierarchy, plex layout, and subdi sk offsets
are the same, along with nost or all fields that are nor-
mal | y adm ni strator-definable.

Different fields have different properties with respect to
the description |anguage. The classes of fields are

bool ean Bool ean fields contain a truth val ue. The val ue
for a boolean field can be either off or on.
Alternately, yes or no, or true or false can be
used. wvxprint prints truth values as on or off.

devi ce- nunber
Devi ce nunbers define the major and mnor nunber

of a device. These nunbers are in the form
maj or - nunber. m nor - nunber where ngj or-nunber and
m nor-nunber are both sinple nunbers. In sone
cases, the device nunmber will be NODEV, indicating

that the device nunmber is undefined.

enuner ati on
An enuneration field can be set to one of a set of
synmbolic val ues. The set of synbolic values for



enuneration fields are specified in the field

descriptions bel ow The enuneration fields are
listed in this manual page in upper case. These
enureration constants can be given as input in
either all upper-case letters, or all |ower-case
letters.

| engt h- nunber

VXVM 3. 0

File Formats

Fi el ds which define object sizes of some type,
such as volune Ilengths, plex offsets, or stripe
wi dt hs, have the syntax of standard Vol une Manager
Il ength nunbers, as defined in vxintro(l1M. This
syntax consists of one or nore nunbers separated
by + or - to indicate addition or subtraction.

Each separate nunber in the string can have a pre-
fix of Ox to indicate that the nunber is in hexa-
decimal, or a prefix of 0 to indicate octal. Suf-
fix characters can be used to specify the unit for
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the nunmber. Defined suffixes are: b for 512-byte
bl ocks, s for standard system sectors, k for kilo-
bytes, mfor negabytes, and g for gigabytes. Suf-
fix letters can be specified either upper case or
| ower case.

The size of a sector is system dependent. On nost
systems it is 512 bytes, the sanme as blocks. On
systens that support disks with differing sector
sizes, one standard sector size is chosen as the
st andar d.

The unit for a nunber is in sectors by default.
vxprint prints length nunbers as a deci nal nunber
of sectors, with no unit suffix.

Since b and B are valid digits in a hexadecim
nunmber, a single space nust be used to separate
t he hexadeci mal nunmber from the suffix. Doubl e
quote are not necessary in Record Description For-
mat, unlike the rules for string-valued fields
that contain spaces.

Unl ess otherwi se indicated, all | ength nunbers
must be greater than or equal to zero.



nane

record I D
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A record nane field can be an arbitrary string of
up to fourteen characters. However, a name cannot
contain a null byte, white-space characters, or
the character /.

or sequence nunber

These types are 64-bit nunbers encoded as two 32-
bit wunsigned sinple numbers. These are val ues
assigned to records or to configuration changes,
respectively. The record I D assigned to a record
is guaranteed to be unique within that disk group.
Also, that record IDw Il never be reused if the
record is del eted.

Every tine the configuration of a disk group is
updated, the configuration update sequence nunber
is increased. The configuration wupdate sequence
nunmber only increases; it never decreases. This
can be wused to determne the order in which
records were changed, or as a quick test for what
has changed since a known tine in the past.

Record I Ds and sequence nunbers have the form
hi gh-part.low part, where both high-part and | ow
part are sinple unsigned nunbers.

Last change: 26 Mar 1999 4

vxnmake(4)

si npl e- nunber

string

Si npl e nunbers are used for counts or for other
purposes besides representation of a length of

of f set. Sinple nunbers can be specified in
deci mal (default), hexadecimal, or octal using the
Ox or 0O prefixing convention. No suffixes or

arithnmetic are defined for sinple nunbers.

O her types of string fields can contain any char-
acters other than a null byte or a newine. D f-
ferent string fields have different length res-
trictions.

Sorre additional one-of-a-kind field types also exist. These
are described in the description for the corresponding

field.



Many fields have aliases that can be used in vxmake descri p-
tions. In all cases, the vxprint -mformat uses the first
name given for each field. However, alias field names can
be used in format strings specified to vxprint with the -F
option. Al field nanes containing underscores have an
alias that is identical but |acks the underscores. For
exanmple, start_opts has an alias of startopts.

Vol une Record Fields
These are the fields that can be used for specifying volune

records:

active A boolean. This is set toonif the volune was
open and had at |east one pending wite at the
tinme of the |ast system failure. Uilities can
use this flag to indicate that plex consistency
recovery shoul d be perforned. If this flag is
off, the volume should not require any recovery.

badl og A boolean. This flag is set to on if wite

failures occur on all 1logging subdisks for a
volunme that has dirty region 1logging enabled.
Dirty region |ogging cannot be reenabled until
this flag is turned off. This flag can be turned
off by changing the | ogging type of the volunme to
NONE and setting it back to DRL.

bdev (alias: dev)
The bl ock device nunmber for the volume. This is a
read-only field and attenpts to set it are
i gnor ed.

cdev The character (raw) device nunber for the vol une.
This is aread-only field and attenpts to set it
are ignored.
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comrent A comment-type field of up to 40 characters. This
is reserved for use by local installations.

config_id, config epoch
Si npl e unsi gned nunber fields. These are the
lower and wupper 32 bits, respectively, of the
update tid field. These fields are provided for
backward conpatibility wth earlier releases of
the Volume Manager. This field is not printed by



the -mflag to vxprint.

These are read-only fields and attenpts to set
themw || be ignored.

detach_tid
The configuration update sequence nunber in effect
the last time the plex was detached by an I/O
failure. This is aread-only field and attenpts
to set it are ignored.

f or cem nor
A bool ean. If this is on, then the volune can use
one of the reserved mnor nunbers (zero through
four). The root and swap usage types set this
autonmatically to grab volune m nor nunbers 0 and 1
for the root and swap vol unmes, respectively.

fstype A nane field. This is the file systemtype asso-
ciated wth the volune contents. A usage type is
free to use or ignore this value.

group This is either a group nane or a decinmal group ID.
The val ue specifies the user that owns the vol une
bl ock and character devices.

i 0si ze The smallest 1/0O size allowed on the volune. This
corresponds to the |largest sector size for any
disk included in the volunme. The current release
of the Volune Manager does not support disks with
differing sector sizes. As a result, in the
current release this value will always natch the
system default sector size (normally 512 bytes).

kst at e An enuneration field. This is the Kkernel-enabled
state of the volune. Possible values are ENABLED,
DI SABLED, and DETACHED

| asterr A sinmple nunber field. This is the sequence
nunber of the last error on the volunme. It is a
read-only field and attenpts to set it are

ignored. This nunber does not have a default nul -
tiplier, so lack of a suffix specifies a sinple

VxVM 3.0 Last change: 26 Mar 1999 6
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i nt eger.



| en

|l og_l en

A length nunmber field. This is the volune |ength.
If a volume is created in vxmake with a plex
attribute that associates plexes, the vol une
length w il default to the Iength of the shortest
associated plex. |If no plexes are associated at
creation tinme, the volume length defaults to zero,
though a warning will be printed.

The length for the volume's logging area. This is
primarily intended for use wth future | ogging
types. When used with dirty region |ogging, the
only currently available nethod of |ogging, the
val ue of log_|len nust be an even nunber of bl ocks
bet ween two and ten bl ocks | ong.

log_serial |o and | og_serial _hi

| og_type

| oggi ng

m nor

VXVM 3.0

Sinmpl e unsigned nunber fields. These val ues,
taken together, vyield a value that is increased
for every log wite that occurs to a volune wth
| oggi ng enabl ed.

These are read-only fields and attenpts to set
them are ignored.

An enuneration field. This is the |logging type
for the volune. Possible values are: UNDEF, NONE

and DRL. The first two possible values indicate
that logging is disabled, and the third val ue
i ndi cates use of dirty region |ogging, where bl ock
nunmbers for wite operations are | ogged before the
correspondi ng bl ocks are actually witten to disk

The UNDEF val ue indicates that no |ogging policy

has yet been chosen. |If a log subdisk is associ-
ated to a volune with the UNDEF policy, the policy
wi Il be changed to DRL autommtically.

A boolean field. This is on if logging is enabled
on the volune. Logging is enabled for a volune if
the log type for the volune supports |ogging, the
volune is enabled, the badlog flag is not set, and
the volune has at | east one enabled, associated
plex with an enabl ed | og subdi sk. Normally, usage
types do not enable logging if only one plex in
the volume has a | og subdi sk

This is a read-only field and attenpts to set it
are ignored.

A sinmple nunber field. This is the mnor nunber

Last change: 26 Mar 1999 7
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pl ex
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to use for the volune bl ock and character devices.
If volunes in two disk groups attenpt to use the
sane nminor nunber, one of the volunes will be
given a different one. To determne the actua
device nunber wused for a particular volune, get
the cdev and bdev fi el ds.

If a mnor nunber is specified as input to vxmake,

the nunber wll be used if it is not already in
use, or is reserved; otherwise, a mnor nunber
will be chosen that 1is not currently in use or

reserved. M nor nunbers from zero to four are
reserved for internal purposes.

This is a synbolic or nuneric file permssion
node. This can be any string that is acceptable
to chnod(1l) for setting the node of a file.

A boolean field. This is on if the volune is open
or nmount ed. This is a read-only field and
attenpts to set it are ignored.

ias: nplex)

A nunber field. This is the nunmber of plexes
associated with the volunme. This is a read-only
field and attenpts to set it are ignored.

A list of nanes for plexes to associate wth the

vol une. The names are separated in the list by a
comma or by blanks. If a list is specified as
i nput to vxnake, then the indicated plexes will be

associ ated with the vol une.

putilO, putill, putil?2

read_pol

Comrent -type fields of up to fourteen characters.
These are the permanent utility fields, which are
preserved across a reboot. The first field is
reserved for wusage-type utilities. The second
fieldis reserved for wutilities, such as the
Storage Administrator, that use the usage-type
utilities and that need to store their own state
into records. The third field is reserved for
| ocal installations.

pref _name, pref_plex_rid,

current _read pol (alias: creadpol)

read pol is an enuneration field. This is the
read policy for the volune. Possible values are
ROUND, PREFER, SELECT. A value of ROUND i ndi cates
round-robin read scheduling, PREFER indicates a
preferred plex. Round-robin scheduling scatters
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r_all,

rid

reads evenly between all plexes. Preferred-plex
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read scheduling attenpts to use a single plex for
al |l reads.

Typically, if a volume consists of one striped
plex and one non-striped plex, it is better to
read only fromthe striped plex. This is because
the striped plex can handle nore wite traffic and
is thus nore likely to be free to accept read
requests with a mninmum of del ay.

If the SELECT read policy is used, the actual read
policy (round-robin or preferred plex), is chosen
autonmatically. The policy chosen with SELECT is
to prefer a striped plex if there is exactly one
striped plex in the volune, and to use round-robin
ot herwi se. The read policy that is actually in
effect is stored in current_read_pol.

If a preferred plex policy is in effect, either
because PREFER is set or because the SELECT policy
chose the preferred-plex policy, the value of
pref _name indicates the nanme of the preferred
pl ex. The SELECT policy sets the value of
pref _name automatically. The ROUND policy ignores
any value stored in pref_nane.

The record ID for the preferred plex can be set or
di spl ayed with pref_plex_rid.

r some, wall, wsone

Enuneration fields. These are the exception poli-
cies for the volume, for read errors on al
pl exes, read errors on some plexes, wite errors

on all plexes, and wite errors on sone pl exes.
Possible values for these fields are NO _OP
FAI L_OP, DET_PL, FAI L_DET_PL, DET_VQL,

FAI L_DET_VOL, GEN_DET, GEN _DET_SPARSE, GEN FAIL,
and GEN_DET2.

Usage types nornally ignore any attenpts to set
these fields in vxmake.

The record ID for the vol une record.



r wback,
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start_opts

state

tutil O,

krwback, rwback_ offset

rwback and krwback are bool eans. rwback offset is
a length number. rwback is set to on to enable
read-witeback node on a vol une. If this is set,
then reads fromthe vol une past rwback offset per-
forma recovery procedure that ensures that al

pl exes are consistent before the read operation
conpl etes. Reads that occur at the current read-
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witeback offset will advance the offset. I f the
read-writeback offset reaches the end of the
vol une, read-witeback wll be turned off. The
val ue of krwback indicates whether read-witeback
is actually in effect.

These fields are set by usage types. Attenpts to
set these fields in vxmake are ignored.

A comment-type field of up to 32 characters. This
field is wused in a usage-type-dependent manner.
The existing usage types use this field as a set
of options to apply to the volune for the vxvo
start operation.

A comment field of wup to fourteen characters.
Thi s field represents a usage-type-dependent
vol unme state.

Usage types nornmally ignore attenpts to set this
field in vxmake.

tutill, tutil?2

Comrent -type fields of up to fourteen characters.
These are the tenporary utility fields, which are
cleared by a reboot. The first field is reserved
for usage-type utilities, and is typically used to
define operation | ocks. The second field 1is
reserved for wutilities, such as the VERITAS
Storage Admi nistrator, that wuse the wusage-type
utilities and that need to store their own state
into records. The third field is reserved for use
by local installations.



update tid

use_type

user

wri t eback
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writecopy,

The configuration update sequence nunber for the
| ast transaction to update this record. This is a
read-only field and attenpts to set it are
i gnor ed.

A nane field. This is the nane of the usage type
for the vol une.

This is either a user name or a deci nal user | D.
The val ue specifies the user that owns the vol une
bl ock and character devices.

A bool ean fi el d. If on, then if a read failure on
one plex of a nultiplex volume the block will be
read fromanother plex and witten back to the
plex with the failure. This often corrects the

Last change: 26 Mar 1999 10
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/O failure. If the witeback succeeds, the

failure is ignored and no action is taken to
detach the plex.

specify _witecopy
Bool ean fields. |If witecopy is on, then wites
to the volune will be copied prior to being wit-

ten to disk. This prevents pages of nenory that
are undergoing changes fromcausing plexes in a
vol ume to becone inconsistent.

Normal |y, writecopy is not needed because the sys-
tem pager ensures that a consistent version of
each page is witten to the volune prior to a
cl ean system shutdown. For nobst vol unes, recovery
after an uncl ean system shutdown (that is, after a
pani c, unintended reset, or power failure) recov-
ers all blocks in a volune to have consi stent data
bet ween each pl ex.

However, volunes which use the dirty region |og-
ging feature recover only those regions which were
being witten at the tinme of an unclean shutdown.
If some regions were witten inconsistently at
sone point prior to a shutdown, then recovery nmay
not ensure consistency of these regions. The
dirty region logging feature is enabled when



log type is set to DRL and at | east one plex has a
| og subdi sk and the volune has at |east two read-
write node pl exes.

If specify witecopy is off then the value of wi-
tecopy is set automatically to be on if bl ock-
change-logging is enabled on the volune, and off
ot herwi se. specify witecopy is set to on by
utilities whenever the admnistrator explicitly
sets the value of witecopy.

Thi s comnbi nati on of writ ecopy and
specify witecopy elimnates the need for admnis-
trators to set this field explicitly, in nost
cases while allowing the adm nistrator to override
the default value, if desired. It is often desir-
able to turn off witecopy for block-change-
| oggi ng volunmes, to reduce the overhead of wite
oper ati ons. Whet her plexes can beconme incon-
sistent, and whether inconsistencies pose prob-
lems, are natters that depend upon how the vol une
i s used.

Pl ex Record Fields
These are the fields that can be used for specifying plex

VXVM 3. 0
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records:

comment

conpact

conpl ete

config_len
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A comment-type field of up to 40 characters. This
is reserved for use by local installations.

A boolean field. This is onif the plex is com
pact . A conpact plex has no holes; that is, has
no regions within the length of the plex that
aren't backed by a subdisk. This is a read-only
field and attenpts to set it are ignored.

A boolean field. This is set to on to indicate to
the GEN_DET, GEN_DET2, and CGEN _DET_SPARSE excep-
tion policies (see volrec(4)) that the plex should
be considered to be conplete, relative to any
vol unme to which the plex is associ at ed.

A length nunber field. This is the offset of the



dev

i onode

first block in the plex that doesn't nap to a sub-
disk. If the plex is conpact, contiglen wll
equal len; otherwise, contiglen wll identify
where the first hole in the plex is.

This is a read-only field and attenpts to set it
are ignored.

The devi ce nunber of the plex device. This is a
read-only field and attenpts to set it are
i gnor ed.

A pseudo enuneration field. This field does not
represent an explicit enuneration field in the
plex record. Rather it represents the possible
values in the plex pl_tflag structure el enent
(which is not accessible through the vxnmake
description format) that formthe 1/0O node of the
pl ex. Possible values are NONE, RO WO, and RW
which mean no I/Ois possible, read-only, wite-
only and read-write, respectively. In general
only RWand WD are usef ul

kdetach (alias: iofail)

kst at e

VXVM 3. 0
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| asterr

| ayout

A boolean field. This is set toon if +the plex
becones detached as a result of an I/O failure.
If this is set, the plex contents may be out-of-
date and wll require recovery from anot her plex
in the vol une.

An enuneration field. This is the kernel-enabled
state of the plex. Possible values are ENABLED,
DI SABLED, and DETACHED

Last change: 26 Mar 1999 12
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A nunber field. This is the sequence nunber of
the last error on the volune. It is a read-only
field and attenpts to set it are ignored.

An enuneration field. This specifies how blocks
in the plex address space nap onto bl ocks. Possi -
bl e val ues are CONCAT and STRIPE. A val ue of CO\
CAT indicates that subdisks are sinply con-
catenated together to formthe blocks in the plex
address space. A val ue of STRIPE indicates that
columms made up of subdisks are mapped onto the



pl ex address space.

|l en A length nunber field. This is the length of the
pl ex. The Ilength of a plex is conputed fromthe
end of the associated subdi sk that has the |argest
pl ex of fset.

This is a read-only field and attenpts to set it
are ignored.

| og A boolean field. This is set to on to enable use
of any |og subdisk associated with the plex. If
off, then any associ ated | og subdi sk is ignored.

| og_sd A nane field. This is the nane of an associated
| og subdi sk, if such a subdi sk has been associ at ed
to the plex with the vxsd aslog operation. Thi s

can be specified as input to vxmake to specify
that the subdi sk should be associated to the plex
by vxmake.

log sd rid
The record I D of the | og subdisk. Attenpts to set
this field in vxmake are ignored.

m nor A sinmple nunber. This is the m nor nunmber of the
pl ex devi ce.

ncol um A nunber of stripe colums. |If the value of |ayout
is STRIPE, then this specifies the nunber of
columms in the striped plex. This nunber nust be
nonnegati ve.

nodarec (alias: nodevice)
A boolean field. This is set toon if the disk
for one of the subdisks in the plex has the
nodarec flag set. This inplies that the physical
di sk backing a subdisk either could not be found
after a reboot, or failed entirely during opera-
tion.

VxVM 3.0 Last change: 26 Mar 1999 13
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This is a read-only field and attenpts to set it
are ignored.



noerr or

open

A boolean field. This fieldis onif 1/O errors
on the plex should not result in actions based on
the vol ume exception policies. This maps onto
setting the PL_PFLAG NOERRCR flag in the plex
pl _pflag structure el ement.

A boolean field. This is on if the plex device is
open. This is aread-only field and attenpts to
set it are ignored.

putilO, putill, putil?2

r enoved

rid

sd_num ( al

sd

st_width

VXVM 3. 0

Comrent -type fields of up to fourteen characters.
These are the permanent utility fields. The first
field is reserved for use by usage-type utilities.
The second field is reserved for use by utilities,
such as the Storage Adm nistrator, that wuse the
usage-type wutilities and that need to store their
own state into records. The third field is
reserved for use by local installations.

A boolean field. This is set toon if the disk
for one of the subdisks in the plex has the
renmoved flag set. This inplies that the physical
di sk backing a subdisk was renoved by the vxdg
rndi sk operation.

This is a read-only field and attenpts to set it
are ignored.

The record ID for the plex record.

i as: nsd)
A sinmple nunber field. This is the nunber of sub-
di sks associated with the plex. It is a read-only

field and attenpts to set it are ignored.

A list of subdisks to associate wth the plex.
Each subdisk is separated by a comma. A specific
pl ex of fset can be given for a subdisk by follow
ing the subdisk nane with a colon and a number.
If no plex offset is specified, then the subdisk
is associated at the end of the previous subdisk
inthe list. The default plex offset for the
first subdisk in the list is zero.

A length nunber field. If the value of layout 1is
STRIPE, then this specifies the length of each
stripe. This length nmust be non-negative and mnust
be an even multiple of a block (512 bytes on nost
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machi nes).

as: recover)

A boolean field. This is set toon if a disk 1is
removed that containing one of the subdisks in the
plex, or if the disk for one of the subdisks fails
while the plex is inuse. |If this is set, the
pl ex contents may be out-of-date and will require
recovery fromanother plex in the vol une.

A comment field of wup to fourteen characters.
This is a usage-type-dependent volune state. Typ-
ically, usage types will ignore any attenpts to
set this field in vxnmake.

tutilO, tutill, tutil?2

update tid

v_nane (al

vol rid

vol atil e

sk Record
These are
records:

comment

Comrent -type fields of up to fourteen characters.
These are the tenporary utility fields. The first
field is reserved for usage-type utilities. The
second field is reserved for utilities, such as
the Storage Administrator, that use the usage-type
utilities and that need to store their own state
into records. The third field is reserved for
| ocal installations.

The configuration update sequence nunber for the
| ast transaction to update this record. This is a
read-only field and attenpts to set it are
i gnor ed.

ias: volune)

A nanme field. This is the nane of the volunme to
which the plex is associated. This is a read-only
field when used wth the wvxnmake wutility and
attenpts to set it are ignored.

The record I D of the associated vol une. If the
plex isn't associated, the value of this field is
0. 0.

A boolean field. This is on if any subdi sk asso-
ciated with the plex has its volatile flag set to
on; otherwise, this is off. This is a read-only
field and attenpts to set it are ignored.

Fi el ds
the fields that can be used for specifying subdi sk

A comment-type field of up to 40 characters. This
is reserved for use by local installations.
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confi g_epoch

Si npl e unsi gned nunber fields. These are the
lower and upper 32 bits, respectively, of the
update tid field. These fields are provided for
backward conpatibility wth earlier releases of
the Volume Manager. This field is not printed by
the -mflag to vxprint.

These are read-only fields and attenpts to set
themw || be ignored.

da_nane (alias: device or accessnane)

dev

dev_of f set

The name of the disk access record used to access
the physical disk that backs the subdisk. If the
disk nedia record is in the nodarec or renoved
state, then this will be enpty. This can be used
as an alternative to setting dm nane

as a means of specifying the disk to vxnake.

This is the device nunber of the public region for
the disk that the subdisk resides on. If the disk
is renoved or failed, the value for this field is
NODEV. This is a read-only field and attenpts to
set it are ignored.

A length nunber. This is the offset of the sub-
disk from the beginning of the device containing
the private region of the disk that backs it.
This is not defined (prints as an enpty string) if
the disk nedia record for the subdisk is in the
removed or nodarec state. This is a read-only
field and attenpts to set it are ignored.

dm nane (alias: disk or nedi anane)

dm of f set

The nanme of the disk nedia record that the subdi sk
is defined on. This field is the primry nmeans of
defining the disk as input to vxmake

(alias: offset)

A length nunber. This is the offset of the sub-
disk from the beginning of the private region of
the disk that backs it. This is a read-only field
and attenpts to set it are ignored.



dmrid

is log (al
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open

pat h

pl _of fset

The record I D of the disk nedia record that the
subdisk is defined on. This can be used as an
alternative to setting dmnanme as a neans of
speci fying the disk to vxmake.

ias: |og)
A boolean field. This is on if the subdisk is
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associated with a subdi sk as a | og subdi sk

A length nunber. This is the subdisk length. The
| ength nmust be a nonnegative nunber, and nust be a
multiple of a standard di sk block (512 bytes on
nost machi nes).

A boolean field. This is on if +the associated
plex device 1is open, or if the associated vol une
is open or nounted. This is a read-only field and
attenpts to set it are ignored.

A comment-type string field of up to 32 charac-

ters. This is the path to the bl ock device for
the public region of the disk that the subdisk
resides on. If the disk is currently failed or

removed, this field is enpty. This field can be
specified as an alternative to setting dmnane
when creating a subdisk record, in which case it
will be used to determ ne the disk

A length nunber. This is the offset of the sub-
di sk in address space of the plex address. |If the
subdisk is not associated, the field is not
defined (prints as an enpty string). This is a
read-only field and attenpts to set it are
i gnor ed.

pl _name (alias: plex)

plex rid

A nane field. This is the nane of the plex to
which the subdisk is associated. This is a read-
only field and attenpts to set it are ignored.

The record ID of the plex to which the subdisk 1is
associ at ed. If the subdisk 1is not associ ated,
this is 0.0. This is a read-only field and
attenpts to set it are ignored.
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Di sk

putilO, putill, putil?2

Comrent -type fields of up to fourteen characters.
These are the permanent utility fields. The first
field is reserved for usage-type utilities. The
second field is reserved for utilities, such as
the Storage Administrator, that use the usage-type
utilities and that need to store their own state
into records. The third field is reserved for
| ocal installations.

The record ID for the subdi sk record.

tutill, tutil2"

Comrent -type fields of up to fourteen characters.
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These are the tenporary utility fields. The first
field is reserved for usage-type utilities. The
second field is reserved for utilities, such as
the Storage Administrator, that use the usage-type
utilities and that need to store their own state
into records. The third field is reserved for
|l ocal install ations.

The configuration update sequence nunber for the
| ast transaction to update this record. This is a
read-only field and attenpts to set it are
i gnor ed.

A boolean field. This is set toon if the disk
that backs the subdisk is defined to be vol atile.
See vxdisk(1M for information on howto create a
volatile disk wth the nopriv disk type. Typi-
cally, such disks represent RAM di sks defined in
menory that 1is reset by a reboot or a power
failure.

Medi a Record Fiel ds

These are the fields that can be used for specifying disk
media records (Note: disk nedia records cannot be created
usi ng vxnake):

atom c_iosize (alias: io0size)

The sector size of the device that backs the disk



autoconfig

comment

conponent

media record. This field is undefined (prints as
an enpty string) if the disk nedia record is in
the renoved or nodarec state.

A boolean. This is on if the disk access record
that wunderlies the disk nmedia record was auto-
configured during systemstartup. This is off if
the disk nedia record is in the nodarec or renoved
state, or if the disk access record was created
explicitly with vxdi sk define or vxdisk init.

See vxdi sk(1M for nore information.

A comment-type field of up to 40 characters. This
is reserved for use by local installations.

A boolean. This is on if the public and private
regions are on separate partition devices. This
if off if the disk media record is in the renoved
or nodarec state.

da_nane (alias: device or accessnane)
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The nanme of the disk access record that can be
used to access the disk that backs the di sk nedi a
record. This is enpty if the disk has the renpved
or nodarec fl ags set.

da_type (alias: type)

devi ce_tag

The disk type for the disk access record that
backs the disk nmedia record. See vxdisk(1M for a
description of disk types. This field is enmpty if
the disk nedia record is in the renoved or nodarec
state.

A nane identifying the device that the di sk access
record references. If two or nore disk access
records identify the sanme actual device (for exam
ple, if they reference different sets of parti-
tions of the sane physical disk), the device_tag
wll be the same for both disk access records.
The device tag field is inherited by the disk
medi a record fromthe disk access record.



This field is enpty if the disk nedia record is in
the renoved or nodarec state.

di ski d The disk ID for the physical disk that backs the
disk nedia record. This is a 64-byte string that
mat ches the disk ID stored in the disk header of
the disk on which this disk nedia record is
defined. This fieldis enpty if the disk is in
the renoved state. diskid will be set to a new
value if the disk nmedia record is reassociated
usi ng vxdg -k adddi sk.

| ast _da _name (alias: |ast_device)

The name of the last disk access record used by
the disk nedia record. This is set whenever the
di sk access record changes. The disk access
record used for a disk nedia record can change if
di sks are noved during a reboot, or if a disk is
repl aced. The last _da _nane field is preserved if
a disk fails or is renmpved

nodarec (alias: nodevice)
A boolean. This is on if the physical disk under-
lying the disk nedia record could not be found
during systemstartup, or if it failed conpletely
during system operation

priv_bpath
The path to the block device containing the
private region for the disk. The private region
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is the region of the disk used to allocate confi-
guration information, disk headers, and other on-
disk structures that are used by the Volune
Manager . None of the private region can be allo-
cated to volumes or used for uses outside of the
Vol unme Manager

This field is enpty if the disk nedia record is in
the renoved or nodarec state, or if the di sk does
not have a private region (for exanple, on
nopriv-type disks).

priv_cpath



The path to the character (raw) device containing
the private region for the disk. This fieldis
enpty if the disk nmedia record is in the renoved
or nodarec state, or if the disk does not have a
private region (for exanple, on nopriv-type
di sks).

priv_offset, priv_len

private

Length nunber fields. These define the offset and
length of the private region of the disk within
the c2t1d0s2 device containing the private region

These fields are not defined (print as enpty
strings) if the disk nedia record is in the
renmoved or nodarec state, or if the disk does not
have a private region (for exanple, on nopriv-type
di sks).

A boolean. This is on if the disk underlying the
disk nedia record has a private region (for exam
ple, if the disk is not a nopriv-type disk). This
if off if the disk nedia record is in the renoved
or nodarec state.

pub_bdev (alias: pub_dev, bdev, or dev)

pub_bpath

VXVM 3. 0
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pub_cpath

priv_bdev (alias: priv_dev) The block devi ce
nunmbers of ¢2t1d0s2 containing the public and

private regions of the disk, respectively. These
fields are both NODEV if the disk nedia record is
in the renoved or nodarec state. The priv_bdev

field is NODEV if the disk does not have a private
region (for exanple, on nopriv-type disks).

(alias: bpath or path)

The path to the bl ock device containing the public
region for the disk. The public region is the
region of the disk fromwhich subdisks are allo-
cated. The public region and the private region of
a disk are often defined on different partitions,
so different device nodes nust be used to access
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them This field is enmpty if the disk nedia
record is in the renpved or nodarec state.

(alias: cpath)
The path to the character (raw) device containing



the public region for the disk. This fieldis
enpty if the disk nmedia record is in the renoved
or nodarec state.

pub_offset, pub_len (alias: |en)

Length nunber fields. These define the offset and
|l ength of the public region of the disk within the
device c2t1d0s2 containing the public region
These fields are not defined (print as enpty
strings) if the disk nedia record is in the
renmoved or nodarec state.

putilO, putill, putil?2

r enoved

reserved

rid

sd_num (al

Comrent -type fields of up to fourteen characters.
These are the permanent utility fields. The first
field is reserved for internal Volunme Manager pur-
poses. The second field is reserved for utili-
ties, such as the Storage Adm nistrator, that use
the wusage-type wutilities and that need to store
their own state into records. The third field is
reserved for |ocal installations.

A boolean. This is set to on if the disk is
detached fromits backing store using the vxdg -k
rndi sk operation. Detaching the disk also clears
the diskid f

A bool ean. This can be set or cleared (see
vxedit(1M) to reserve or unreserve the disk

Reserving a di sk prevents vxassist fromall ocating
subdi sks fromthe disk, unless the disk is speci-
fied explicitly on the vxassist command |ine.

The record ID for the disk media record.
ias: nsd)

A sinmple nunber field. This is the nunber of sub-
di sks that are defined on the di sk media record.

tutilO, tutill, tutil?2
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Comrent -type fields of up to fourteen characters.
These are the tenporary utility fields. The first
field is reserved for internal Volune Manager pur-
poses. The second field is reserved for utili-
ties, such as the Storage Adm nistrator, that use
the wusage-type wutilities and that need to store
their own state into records. The third field is
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Di sk

update tid

vol atil e

G oup Reco
These are
group rec

reserved for |local installations.

The configuration update sequence nunber for the
| ast transaction to update this record.

A boolean. This is on if the disk access record
underlying the disk nedia record was created with
the volatile flag set. See voldisk(1M for infor-
mation on how to create a nopriv-type disk with
the volatile flag set.

rd Fields
the fields that can be used for specifying disk
ords (Note: disk group records cannot be created

usi ng vxneke):

comment

dgi d

inport _id

putil O, pu

real name

A comment-type field of up to 40 characters. This
is reserved for use by local installations.

The di sk group I D of the disk group. This is a
64-byte string that is assigned to the disk group
when it is created. The form of the string is
chosen to substantially elimnate the chance that
any two di sk groups ever created wll have the
sane di sk group ID.

A sequence nunber associated wth the current
inport of the disk group. Each tinme a disk group
is inported, it is assigned a sequence nunber from
an increasing sequence stored in the rootdg disk
group. This nunber can be saved and then used to
find out whether a disk group has been deported
and then re-inported again.

till, putil2

Comrent -type fields of up to fourteen characters.
These are the permanent utility fields. The first
field is reserved for internal Volune Manager pur-
poses. The second field is reserved for utili-
ties, such as the Storage Adm nistrator, that use
the wusage-type wutilities and that need to store
their own state into records. The third field is
reserved for |local installations.

This is the name of the disk group as it 1is
defined within the disk group. Future rel eases of
t he Vol ume Manager nmmy support a tenporary alias-
ing feature, where a disk group is inported using
a disk group nanme that differs fromthe nane as it
appears in the disk group configuration itself.
Normally, this wll be the sanme as the disk
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rid

tutil O,

update tid

SEE ALSO
awk(1),
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i nported di sk nane.

real _name will always match the inport nane of the
di sk group.

The record ID for the disk group record.

tutill, tutil?2

Comrent -type fields of up to fourteen characters.
These are the tenporary utility fields. The first
field is reserved for internal Volunme Manager pur-
poses. The second fieldis reserved for utili-
ties, such as the Storage Adm nistrator, that use
the wusage-type utilities and that need to store
their own state into records. The third field is
reserved for |local installations.

The configuration update sequence nunber for the
| ast transaction to update this record.

chnmod(1), sh(1l), vxassist(1lM, vxdg(1lM, vxdisk(1M,

vxedit (1M, wvxintro(1M, vxprint(1M, passwd(4), group(4)

vol rec(4)
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NAMVE
vxconfig - volunme managenent configuration device

SYNOPSI S
[ dev/ vx/ config

DESCRI PTI ON

The vxconfig device is the interface through which al
changes to the volune driver state are perfornmed. This dev-
ice can only be opened by one process at a tine. The ini-
tial volunme <configuration is downloaded into the kerne
through this device. The vxconfigd process updates the con-
figuration through this device. The vxconfigd process was
designed to be the sole and exclusive owner of this device.
As such, the ioctl interface between vxconfigd and the dev-
ice is considered an internal interface and is not docu-
ment ed here.

FI LES
/ dev/ vx/ config

SEE ALSO
vxconfigd(1M, vxintro(1M, vxintro(3X), vol(7), vxiod(7),
vxtrace(7)
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Devi ce and Network Interfaces vxdmp( 7)

NANVE

vxdnp - Vol une Manager rmul ti pathi ng di sk devices

DESCRI PTI ON

Mul ti pat hed di sk devices in the Volune Manager represent
virtual devices with one or nore physical access paths to a
physi cal di sk. The Muiltipathing feature provides disk
access reliability by dynamcally switching to anot her phy-
sical path if there is a path failure.

Every disk that is visible to Volume Manager is represented
by a mul tipath device node in the /dev/vx/dnp and
[dev/vx/rdnmp directories for block type and character type
i nterfaces. A sinple disk is represented by a nultipath
devi ce having one physical path, whereas a disk that is part
of a nmultiported disk array is represented by a multipath
device with many devi ce access paths dependi ng upon the type
of the disk array.

Vol unme Manager uses standard di sk device nam ng conventions
to name nmultipath devices. For exanple, if there is a disk
device with two physical access paths such as, c¢1t0d0 and
c2t0d0, the nultipathing device node for this particular
disk is created under /dev/vx/dnp and /dev/vx/rdnmp as c1t0dO
or c¢2t0dO.



To provide multipathing, Volunme Manager maintains an inter-
nal database of all the multipathed devices detected by the
system and their respective paths. The database is created
at system boot tine. Wen disks are added or renoved from
the system Vol unme Manager provides support to reconfigure
the nultipath device database to reflect new states of the
hardware, while the systemis online. To reconfigure the
DVP database, run ioscan followed by insf and i nvoke vxdctl
enabl e (see vxdctl (1M).

The various access paths to a nultipathed device can be seen
by wusing a vxdisk command (see vxdi sk(1M). These comrands
open the nultipathing configuration device /dev/vx/dnpconfig
to obtain the required information about the various paths
to a nultipathed device and their states.

Vol une Manager al so provides the facility to enable or dis-
able a disk controller. This feature can be used to stop al
I/ Cs through a particular controller to perform nmintenance
operations on it. Use the vxdnpadm comrand to do this and
al so perform ot her operations on the nultipath device data-
base.

Vol une Manager can provide notification about events that
occur in the DWP database due to a change in hardware. See
the vxnotify(1M nan page for nore information.
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Vol une Manager is capable of multipathing both Active/Active
and Activel/ Passive di sk arrays.

| OCTLS
The ioctl conmands supported by the nultipathing device
interface are:

DVP_GET_SUBPATHS
Find the various subpaths of a multipathing dev-
i ce.

DVP_GET_MJLTI PATH
Find the nultipathing device for a given subpath.

DVMP_CHANGE_CTLR_STATE
Change the state of a controller



DVP_GET_CTLRS
List all disk controllers on the system

DVMP_GET_PATHS THRU CTLR
Find all paths going through a controller.

FI LES
[ dev/ vx/ dnp Mul ti pat hi ng bl ock devi ces.
[ dev/ vx/rdnp Mul ti pat hi ng character dev-
i ces.
NOTES

Do not invoke the ioctls directly. An APl for all the func-
tionality is available in the Volunme Manager devel oper's
package.

SEE ALSO
vxdct!l (1M, vxdisk(1M, vxdnpadm(1M, vxnotify(1M, ioctl(2)
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NAMVE
vxi nfo - Vol ume Manager general infornmation device

SYNOPSI S
[ dev/vx/info



DESCRI PTI ON

The vxinfo device gathers perfornance

kernel for a supplied object.

for volume, plex,

| OCTLS
The for mat

for calling each ioctl

statistics from the

Statistics can be retrieved

subdi sk, and di sk nedi a obj ects. Statis-
tics can also be cleared through this interface.

#i ncl ude <sys/types. h>

#i ncl ude <vvxvnivol stats. h>
struct tag arg;

octl (int fd, int cnd, struct tag *arg);

int i

The value of cnd is the ioctl

ally a po
need to be

The return
is 0 if
rej ected.

conmand i s:

command code, and arg is usu-

inter to a structure containing the argunents that
passed to the kernel.

value for all the ioctls,
the command was
If the return value is -1,

cate the cause of the error.

The follow ng ioctl

GET_DAEMON
ioctl returns the process ID of the process wth
dev/ vx/config devi ce

Thi s
t he

dev/vx/config device is closed.

undefi ned and shoul d be NULL.

GET_VOLI NFO
Thi s conmand accepts a pointer to a volinfo structure

as an argunent.

wWth sone exceptions,
successful, and -1 if it was
errno is set to indi-

commands are support ed:

open, or 0 if the
The value of arg 1is

It fills in the volinfo structure wth

the correspondi ng values fromthe kernel. The nenbers
of a volinfo structure are:

nunmber */

vol privnem ar ea
nunber */
nunber */
number */

support ed*/

pl exes*/

vol ume*/

pl ex*/

| ong

| ong

*/
maj or _t
maj or _t
maj or _t
| ong

| ong

| ong

| ong

ver si on;
max_vol privmem
vol bnmgj or;

vol cngj or;

pl exmaj or;
maxvol ;

maxpl ex;

pl exnum

sdnuni

/*kernel version

/*max size of

/*vol ume bl k dev mmj or
/*vol ume char dev nmj or
/ *pl ex devi ce mmj or
/*max # of vol unes
/*max # of associ ated
/[ *max pl exes per

/ *max subdi sks per
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dat a*/

op*/
oper ati on*/
al | owed*/
utils*/

al | owed*/

regi ons"/
vol unme*/
region size*/
systent/
buf fer*/
buf spc*/
buf fer*/
buf size*/
buf size*/
channel s*/
si ze*/

RSRs*/

VOL_CLR_| O _STATS
Thi s conmand accepts a pointer to

Last change: 26 Mar 1999 1

| ong
| ong
| ong
| ong
| ong
| ong

| ong
| ong

| ong
| ong
| ong
| ong
size_t
size_t
size_t
size_t
| ong
size_t

| ong

structure
statistics for the identified objects.

VOL_GET_| O_STATS
Thi s conmand accepts a pointer to

structure

operate on any reasonabl e nunmber of objects.

vxi nfo(7)
max_ioctl; [ *max size of ioctl
max_speci o; [*max size of ioctl I/0O
max_i o; [ *max size of 1/0

vol _maxki ocount ; [*max # top level 1/Cs

df It _i odel ay; [*default 1/0O delay for
max_paral l el i o; [*max # vol di os

voldrl _mn_regionsz;/*mn DRL region size*/
voldrl _max_drtregs;i/*max # of DRL dirty
vol is_root; /[*if set, root is
mvr maxr ound; / *max round-robin
prom ver si on; [ *PROM versi on of the
vol maxst abl ebuf si ze;/ *max size of copy
voliot iobuf limt; /*max total I/Otrace
vol i ot _i obuf _max; [*max size of 1/O trace
vol i ot _iobuf _default;/*default 1/0O trace
voliot _errbuf _default;/*default error trace
vol i ot _nax_open; [*max # of trace

vol checkpt defaul t;/*default checkpoi nt

volraid_rsrtransmax;/*max # of transient

a vol _io_ stats |ist

an argunment and wll clear the kerne

a vol _io stats |ist
so that a single ioctl can
The ioctl

an argunent



then fills in the performance statistics for the
obj ects whose | Ds appear in the structure.

The nmembers of the vol _io stats |ist structure are:

size_t vsl _nobj ect; [*# of objects*/
struct vol _io_stats [*vsl _stats; */

The nembers of the vol _io_stats structure are:

volrid t wvs dg iid; [*di sk group rid*/
volrid t wvs rid, [*vs_rid;*rid of
obj ect */
i nt vs_obj ect _type; [ *obj ect type*/
size_t vVs_stats_si ze; [*size of stats
buf fer*/
structure vol _stats [*vs_stats; *stats
buf fer*/
The vs dg_iid field identifies the disk group in which
the vs rid object exists. The vs_ rid value can be
obtained fromeither a volrec, plexrec, or sdrec struc-
ture. See the volrec(4), plexrec(4), and sdrec(4) man
pages.
Most statistics are formed as a concatenation of the
VxVM 3.0 Last change: 26 Mar 1999 2
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vol _stats structure. The nmenbers of the vol _stats
structure are:

size_t VS_op; [*count of 1/0O
oper ati ons*/
size_t vs _fail _op; [*count of failed
[/ Cs*/
size_t vs_bl ocks; [*total blocks of I/0O/
tine_t vs_tine; [*accumul ated 1/ 0
times*/
The wvol _io_stats list, vol _io_stats, and vol stats
structures are defined in the
</usr/include/vxvnm vol stats. h> header file.
DI AGNOSTI CS

The following errors are returned by the VOL_GET | O STATS
and VOL_CLR | O STATS ioctls:



EFAULT

ENOCENT

FI LES
[ dev/vx/info

SEE ALSO
vxintro(1M,
vxconfig(7),

VXVM 3.0

===[ man7/vxio.7 ]

A pointer passed to the kernel was invalid,
causi ng a bad nenory reference.

The supplied vs dg iid does not mtch any
existing inported disk groups, or the sup-
plied vs rid object could not be found.

Vol une Manager info device.

ioctl(2), plexrec(4), sdrec(4), vol rec(4),

vXi o(7)
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NANVE

vxi o - Volume Manager virtual disk devices

DESCRI PTI ON



Vol umre devices are the virtual disk devices for Volune
Manager . The vol une devices support a virtual disk access
method with disk mrroring and disk striping. A volune is a
logical entity conposed of one or nore plexes. A read can
be satisfied fromany plex, while a wite is directed to al

pl exes. The wvirtual disk devices have a wi de variety of
behavi ors, which are programmabl e through the /dev/vx/config
devi ce. For volume devices, both block- and character-

speci al devices are inpl enented.

Each plex in the volune is a copy of the volunme address

space. The plex has subdisks associated with it. These
subdi sks provide backup storage for the volune address
space.

It is possible to create a sparse plex, which is a plex
W t hout backup storage for some of the volune address space.
The areas of a sparse plex that do not have a backing sub-
disk are called holes. An attenpt to read a hole in a
sparse plex fails. |If there are other plexes that have
backup storage for the read, then one of those plexes is
read. O herwise, the read fails. A wite toa hole in a
sparse plex 1is considered a success even though the data
can't be read back

In addition, a plex may be designated as a |ogging plex.
This nmeans that a log of blocks that are in transition wll
be kept, which enables fast recovery after a systemfail ure.
This feature is known as DRL, or dirty region | ogging. The
|l og for each plex consists of a specially designated subdi sk
that is not part of the nornmal plex address space.

| OCTLS
The ioctl conmands supported by the volune virtual disk dev-
ice interface are discussed later in this section. The only
ioctls supported for plex devices are GET_DAEMON and
CGET_VOLINFO. The format for calling each ioctl command is:

#i ncl ude <sys/types. h>

#i ncl ude <sys/volclient. h>

struct tag arg;

int ioctl (int fd, int cnmd, struct tag *arg);

The value of cnd is the ioctl conmmand code and arg isS usu-
ally a pointer to a structure containing the argunents that
need to be passed to the kernel.
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The return value for all these ioctls, with some exceptions,
is zero if the comand was successful, and -1 if it was
rejected. If the return value is -1, then errnois set to
i ndi cate the cause of the error.

The follow ng ioctl conmands are supported:

GET_DAEMON
This ioctl returns the pid of the process wth the
/dev/vx/config device open, or O if it is closed. The
value of arg is undefined and shoul d be NULL.

GET_VOLI NFO
Thi s conmand accepts a pointer to a volinfo structure
as an argunment. It fills in the volinfo structure with
the correspondi ng values fromthe kernel. The nenbers
of a volinfo structure are:

| ong ver si on; / *kernel version

number */

| ong max_vol privimem [*max size of

vol privnem ar ea*/

maj or _t vol bngj or; [*volume bl k dev nmjor
nunber */

maj or _t vol cngj or; /*vol ume char dev nmj or
nunber */

maj or _t pl exmaj or; / *pl ex devi ce mmj or
nunber */

| ong maxvol ; /*max # of vol unes
support ed*/

| ong maxpl ex; /*max # of associ ated
pl exes*/

| ong pl exnum /[ *max pl exes per
vol urme*/

| ong sdnum / *max subdi sks per
pl ex*/

| ong max_ioctl; /*max size of ioctl
dat a*/

| ong max_speci o; /*max size of ioctl 1/0
op*/

| ong max_i o; /*max size of 1/0
oper ati on*/

| ong vol _maxki ocount ; /*max # top level 1/Cs
al | oned*/

| ong df It _i odel ay; /*default 1/0O delay for
utils*/

| ong max_paral l el i o; /*max # vol di os
al | oned*/

| ong voldrl _mn_regionsz;/*mn DRL region size*/

| ong voldrl _max_drtregs; /*max # of DRL dirty
regi ons*/

| ong vol is_root; /*if set, root is
vol urme*/

| ong

mvr maxr ound;

/ *max round-robin



region size*/

| ong prom ver si on; [ *PROM versi on of the
systent/
| ong vol maxst abl ebuf si ze;/ *max size of copy
buf fer*/
size_t voliot iobuf limt; /*max total I/O trace
buf spc*/
size_t vol i ot _i obuf _max; [*max size of 1/O trace
buf fer*/
size_t vol i ot _iobuf _default;/*default 1/0O trace
buf size*/
size_t voliot_errbuf _default;/*default error trace
buf size*/
| ong vol i ot _nax_open; [*max # of trace
channel s*/
size_t vol checkpt defaul t;/*default checkpoi nt
si ze*/
| ong volraid_rsrtransmax;/*max # of transient
RSRs*/
PLEX_DETACH
This conmand is used to force a plex to be detached
froma volunme. The nane of the plex is passed in as an
argunent. The volune 1is the volune device against
which the ioctl is being perforned.
VxVM 3.0 Last change: 26 Mar 1999 2
Device and Network Interfaces vXi o(7)

VOL_LOG WRI TE

This conmand forces a dirty region log to be flushed to
di sk. This is used by the vxconfigd process to flush
an initial log to disk before starting the vol une.

VOL_READ, VOL_WRI TE

These comands provi de a nechanism by which 1/0O can be
issued to volunes |arger than 2 gigabytes in | ength.
Current UNIX read and wite systemcalls on 32-bit pro-
cessors |imt sizes to 2 gigabytes because of the
signed byte-offset value used to perform the 1/0O
These ioctl conmmands provide a nmethod of providing sec-
tor offsets to an I/O and raise the limt to one sector
| ess than 1024 gi gabyt es.

The required I1/Ois identified to the comand by the
use of a vol _rdw structure containing the foll ow ng:

ul ong_t vrw fl ags; [*flags*/



voff t vrw of f; [*offset in volune
(sectors)*/

size_t VIrw_si ze; [ *nunber of sectors to
Xfer*/

caddr t vrw_addr; [ *user address for
Xfer*/

The vrw flags field is currently unused; other fields
are explained in the comments.

VOLUME- SPECI AL | OCTLS
The ATOM C_COPY, VERI FY_READ, and VERIFY_WRITE ioctls per-

form special |[|/O operations against the volune. They use
the vol _io structure to initiate I/O requests and receive
the status information back. The nmenbers of the vol _io

structure are:

voff t vi _offset; /*0x00 of fset on plex*/

size_t vi_|len; /*0x04 anount of data to
read/ wite*/

caddr _t vi _buf; /*0x08 ptr to buffer*/

size_t vi _nsrcpl ex; /*0x0c numnber of source
pl exes*/

size_t vi _ndest pl ex; /*0x10 nunber of destination
pl exes*/

struct plx_ent *vi_plexptr;/*0x14 ptr to
array of plex entries*/

ul ong_t vi _flag; /*0x18 flags associated with
op*/

The nmenbers of the plx_ent structure are:

char pe_nane[ NAVE_SZ] ; [ *name of plex*/
i nt pe_errno; /[ *error nunber agai nst
pl ex*/

The vi _offset value specifies the sector offset of the I/0O
within the volume. It nust be within the address range of
the vol une. Also, the entire range of the 1/0 from
vi_offset to vi_offset + vi_len nmust be within the address
range of the vol une.

VxVM 3.0 Last change: 26 Mar 1999 3

Devi ce and Network Interfaces vXi o(7)

The vi _len field specifies the length of the I/Oin sectors.
It must be a between 0 and 120 sectors (VOL_MAXSPECI ALI O .



The vi _buf field is a pointer to a buffer of vi_len sectors.
The VERIFY WRITE ioctl wites the data stored in this
buffer.

The vi _nsrcplex field is the nunber of source plexes avail-
able for the operation and the vi_ndestplex field is the
nunmber of destination plexes available for the operation.
The vi_nsrcplex and vi_ndestplex values nmust be between 0
and 8 (PLEX_NUM .

The vi _plexptr is a pointer to an array of plx_ent struc-
tures. The first vi_nsrcplex entries in the array are
source plexes. The pe _nanme contains the name of the plex.
If the name of the first source entry is the null string,
then the kernel selects all plexes available for reading as
part of the volune and fills in the pe_nane fields.

After the source plexes, the next vi_ndestplex entries are
the destination plexes. |If the name of the first destina-
tion entry is the null string, then the kernel selects al
pl exes avail able for witing as part of the volune and fills
in the pe_name fields.

After the I/ O operations are perforned, the plx_ent struc-

tures are copied back to the user. |If the kernel selected
the plexes, the names of the selected plexes are in the
pe_name fields. The status of the operations on each plex

are stored in the pe_errno field of the plx_ent structure
for that plex.

The pe_errno field is O if the operation succeeded against
the plex. If pe_errnoisn't 0, then the error code indi-
cates what happened to the plex. The possible values for
pe_errno are:

EACCES The specified plex is in the disabled state,
so no I/O can be performed against it.

EFAULT A source plex is sparse and doesn't have
bl ocks that map the entire 1/ 0O request.

El O Aread /O error was returned against a
source plex.

ENCENT The specified plex isn't associated with the
volume the ioctl was issued against.

ENXI O An error was detected in the operation, so no
I/O operation was attenpted to the plex. |If
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one plx_ent structure in a list contains a
bad name, then no I/Ois done. Al plx_ent
structures with a valid nane have their
pe errno set to ENXIOto indicate no I/ O was
at t enpt ed.

ERCFS Awite I/Oerror was returned agai nst a des-
tination plex.

ESRCH The VERI FY_READ and VERI FY_WRI TE operations
conpare t he data from different plexes
agai nst each other to verify the consistency.
If the conparison detects an error, the plex
that was read first is considered correct.
An ESRCH error is returned against the plex
that was read second to indicate it contains
bad dat a.

For the ATOM C _COPY, VERIFY_READ, and VERIFY WRITE ioctls,
if the entire operation is a success, then a 0 is returned.
If there is a fatal error, a -1 is returned and the external
variable errno indicates the reason for failure. |If alis
returned, there was sone sort of failure and the net results
must be determ ned by examning the pe_errno fields of all
t he pl exes.

The ioctls that do vol unme-special 1/0 are:

ATOM C_COPY
This ioctl takes a pointer to a vol _io structure as an
argunent . It reads vi_len sectors of data, at offset

vi_offset, fromone of the plexes specified by the
first vi_nsrcplex plex entries into a buffer. Then it
wites the contents of the buffer onto all the plexes
specified by the next vi_ndestplex plex entries at the
sane offset. This entire operation is atomc wth
respect to the [1/O streamof the volune. The vi_buf
field is unused and should be NULL.

If the first source plex entry has a null string for
the nane, the kernel selects from any plex of the
volunme that is enabled for read access. The nanes of
any selected plexes are copied into the appropriate
pl ex entries.

If the first destination plex entry has a null string
for the nanme, the kernel will wite to all plexes of
the volune that are enabled for wite access. The

names of selected plexes are copied into the appropri -
ate plex entries.

When the list of source plexes has been conpiled, the
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kernel tries to read each plex in order. A plex can't
be read if it doesn't have backup storage covering the
entire operation. Once a plex has been successfully
read, all the destination plexes are witten. The
wites can succeed even if the destination plex is
sparse and doesn't have backup storage to cover the
entire wite

If the ioctl returns a value of -1, then sone error has
occurred which prevented the ATOM C _COPY from worKi ng.
If the return value is 0, then everything worked fine.
If the return value is 1, then the pe _errno field nust
be examned to determne the errors on each individua
pl ex. The status of the overall operation depends on
these individual errors.

VERI FY_READ

Thi s conmand accepts a pointer to a vol _io structure as
an argunent. It reads vi_len sectors, from offset
vi_offset, on the first vi_nsrcplex plexes specified by
the vi_plexptr array of plex entries. It conpares the
data fromeach plex. |If any plex is different fromthe
previous plexes read, the pe_errno value for that plex
is set to ESRCH. This entire operation is atomc wth
respect to the 1/0O stream of the vol une.

The vi_ndestplex field nmust be 0. |If the vi_buf field
is not NULL, then the data read fromthe plexes not
marked with ESRCH is copied into the buffer specified
by vi _buf.

As each plex is read, any data that has already been
read is conpared against the previous reads. |If all
the data for the plex passes, then any data that was
read for the first tine is copied into the conparison
buffer. This allows VER FY_READ operations to work if
the volume contains sparse plexes. The data not
represented by backup storage is not conpared against
anyt hi ng.

VERI FY_WRI TE

Thi s conmand accepts a pointer to a vol _io structure as
an argumnent. It wites vi _len sectors to offset
vi_offset on the first vi_ndestplex plexes specified by
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the vi_plexptr array of plex entries. The data to be
witten is stored in the buffer pointed to by vi_buf.
Then, the data is read back fromeach plex that was
successfully witten and is conpared against the data
witten. If the data fromany plex doesn't match the
data witten, the pe _errno value for the plex is set to
ESRCH. This entire operation is atomc with respect to
the I/0O stream of the vol une.
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The vi_nsrcplex field nust be O.

As each plex is read, any data that doesn't have backup
storage on that plex is filled in fromthe wite
buffer. This allows VERI FY_ WRI TE operations to work if
the volunme contains sparse plexes. The data not
represented by backup storage will always succeed.

VOL_LOG WRI TE

Thi s conmand takes no argunent, and causes the log for
a volume to be witten to disk inmediately. This com
mand is useful for making sure that the on-di sk inmges
of the log have been witten

This conmand returns -1 with errno set to EI NVAL if
the specified volune does not have | oggi ng enabl ed.

PLEX_DETACH

This conmand all ows an enabl ed plex to be detached. The
argunent is the nanme of the plex to detach

DI AGNOSTI CS
The following errors are returned by the volune and plex
virtual disk device interfaces:

EAGAI N A needed ker nel resour ce coul dn't be
obt ai ned.
EBADF An attenpt was nade to wite a volunme that

wasn't opened for witing or read a vol une
that wasn't open for reading.

EFAULT A pointer passed to the kernel was invalid,

causi ng a bad nenory reference.

El NVAL Invalid data was passed to the kernel. Sormre
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El O

EMFI LE

ENFI LE

3.0

field in a vol _io structure failed a sanity
check.

A physical /O error occurred during an
oper ati on. If this error is returned, the
driver tried an I/Oand it fail ed.

The kernel was asked to supply a list of des-
tination pl exes for an ATOM C _COPY or
VERI FY_WRI TE ioctl. | f nor e t han
vi _ndest pl ex enabled plexes available in
wite node are found, an EM-ILE error is
r et ur ned.

The kernel was asked to supply a |list of
source pl exes for an ATOM C_COPY  or
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VERI FY_READ ioctl. |If nore than vi_nsrcplex

enabled plexes available in read node are
found, an ENFILE error is returned.

ENCENT An object naned in GET_VOL_STATS ioctl was
not associated with the vol une.

ENCENT The kernel was asked to supply a list of des-
tination pl exes for an ATOM C _COPY or
VERI FY_WRI TE i oct| . If no enabled plexes
available in wite node are found, an ENOCENT
error is returned.

ENXI O A validation error occurred during an 1/0
oper ati on. If this error is returned, the
driver attenpted no I/QO

ESRCH The kernel was asked to supply a |list of
source pl exes for an ATOM C_COPY  or
VERI FY_READ ioctl. If no enabled plexes
available in read npde are found, an ESRCH
error is returned.

FI LES
[ dev/ vx/dsk/*. .. Vol une bl ock device files.
[ dev/vx/rdsk/*... Vol une character (raw) device

files.



SEE ALSO
ioctl(2), vxintro(3X), vxconfig(7), vxiod(7), vxtrace(7)
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NAMVE
vxiod - control Volune Manager |/ O daenon process

DESCRI PTI ON
The vxiod device is used to control the number of volume 1/0
daenmons active on the system A process context is neces-
sary to inplenment the plex consistency recovery and wite-
back error handling policies for nmulti-plex volunes, and for
continuing nornal 1/O after a log wite if the volume has
logging enabled. It is also required for the plex recovery
perforned with a mrrored volunme in the read/ witeback node.

There are three aspects of I/O daenon operations:
0 General 1/0

0 Error handling



0 Log handl i ng

I/O handling is achieved by an ioctl command that does not
return, but instead calls the vxiod routine to wait for
errors or I/Orequests and process them When an error

occurs, if there are no I/O daenons active, the /O sinply
turns into a failure on that plex. |If a general 1/0 request
is queued up when no daenons exist, then the I/Ow !l hang
forever until a daenon process is created. If [1/O daenons

are active, then the 1/Ois put on a work queue and the dae-
nons are awakened. A daenon takes an error request and
tries to read other plexes wuntil a read succeeds or al
pl exes have been tried. Then, if the witeback facility is
enabled, the daenon tries to wite the good data to each
plex that failed on the read. If the wite 1is successful
the read error is nullified. An I/Orequest is handled in a
sim |l ar manner.

Logging is handled in a simlar manner. An ioctl comand,
whi ch does not return, is issued to create a daenon for each
vol unme whi ch has | oggi ng enabl ed. This daenon nonitors two
queues: one queue of 1/0O which was started while the | og was
busy (the ““log'' queue), and another queue of requests
which have been 1logged and now need to be started (the
““ready'' queue). 1/Orequests are taken fromthe | og queue
when the log is no |longer busy, and another log wite is
started. Conpletion of a log wite results in all 1/0
requests which have just been | ogged being placed on the 1/0O
daenon' s ready queue where they are imrediately started.

One nechanismfinds out how many 1/O error daenpbns are run-
ning, and another nechanismallows a process to beconme an
I/ O daenon. Before a process becones an 1/0 daenon, it
should close all open files and detach fromthe controlling
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tty. An I/Oor |logging daenon cannot be killed except
through an explicit ioctl.

| OCTLS
The format for calling each ioctl command is:

#i ncl ude <sys/types. h>
#i ncl ude <sys/vol . h>
struct tag arg;



int ioctl (int fd, int cnd, struct tag arg);

The value of cnd is the ioctl conmmand code, and arg i s usu-
ally a pointer to a structure containing the argunents that
need to be passed to the kernel.

The return value for all these ioctls is O if the command

was successful, and -1 if it was rejected. If the return
value is -1, then errno is set to indicate the cause of the
error.

The follow ng ioctl conmands are supported:

GET_DAEMON
This ioctl returns the pid of the process with the vol-
config device open, or O if the volconfig device is
cl osed. The value of arg is undefined and should be

NULL.

GET_VOLI NFO
Thi s conmand accepts a pointer to a volinfo structure
as an argunment. It fills in the volinfo structure with
the correspondi ng values fromthe kernel. The nenbers

of the volinfo structure are:

| ong ver si on; / *kernel version
nunber */

| ong vol di nfo_sz; /*size of voldinfo
area*/

maj or _t vol bngj or; /*vol ume bl k dev mmj or
nunber */

maj or _t vol cngj or; /*vol ume char dev nmj or
nunber */

maj or _t pl exmaj or; / *pl ex devi ce mmj or
nunber */

| ong maxvol ; /*max # of vol unes
support ed*/

| ong maxpl ex; /*max # of associ ated
pl exes*/

| ong pl exnum /[ *max pl exes per
vol urme*/

| ong sdnum / *max subdi sks per
pl ex*/

| ong max_ioctl; /*max size of ioctl
dat a*/

| ong max_speci o; /*max size of ioctl 1"O
op*/

| ong max_i o; /*max size of 1"0O
oper ati on*/

| ong max_i | ocksl eep; /I *max sl eeps on il ock*/

| ong df It _i odel ay; /*default 1"O delay for
utils*/

| ong max_freebuf; / *max nunber of vol bufs
to keep*/

| ong max_freevch; / *max nunber of vol cbs
to keep*/

| ong max_paral l el i o; /*max # vol di os



al | owed*/
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VOL_| O_DAEMON
This conmand turns the process into an |I/O daenon, for
the purpose of error handling. This process is killed
on recei pt of a non-ignored signal

VOL_| O_DAEMON_CNT
This ioctl returns the nunber of 1/0O daenons currently
running for the purpose of error handling. The val ue
of arg is undefined and should be NULL.

VOL_| O DAEMON_KI LL
Thi s conmand causes the passed argunent to be the max-
i mum nunber of active |I/O daenpn processes to be |eft
alive. Al others will be killed.

VOL_LOG | O DAEMON

Thi s conmand creates an |1/ 0O daenon for the purpose of
log handling for the indicated volune. The argunent is
the device nunber (as returned by stat) of the volune
for which logging is handled. Only one such process
can exist for each volume. A |ogging daenon can be
created for a volunme which does not yet exist, or for
which logging is not used. |In this case, the |o0gging
daenmon is unused until the volune is created or |ogging
i s enabl ed.

This conmmand is killed when the logging daenmon is
stopped explicitly by the VOL_LOE OD KILL ioctl.

VOL_LOd OD_CHECK
Returns a positive nunber if a volume has a |o0gging
daenmon running against it; otherwi se, returns 0. The
argunent is the device nunber of the vol une.

VOL_LOd OD _KI LL
Causes the | ogging daenon for a volune to exit or
return (see VOL _LOG | O DAEMON). The argunent is the
devi ce nunmber of the vol une. This ioctl does not
return until the | ogging daenon has exited, or until it
is interrupted by a signal

VOL_LOE 0D WAIT
Sl eeps until a | ogging daenon exists for a volune, then



returns O. The argunent is the device nunber of the
volume. The vol une does not need to exist yet. Thi s
i octl al | ows t he par ent of a caller to
VOL_LOG | O DAEMON to wait until the logging daenon is
known to exist. This ioctl is interruptible.

FI LES
/ dev/ vxi od
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SEE ALSO

vxi od(1M, volinfo(1M, ioctl(2), volinfo(3X), volconfig(7),
vol event (7), vol (7)
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NAMVE
vxtrace - Vol unme Manager /O Tracing Device

SYNOPSI S
/[ dev/ vx/trace

DESCRI PTI ON

The vxtrace device inplenents the Volunme Manager 1/ 0O tracing
and the werror tracing. An I/Otracing interface is avail -
abl e that users or processes can use to get a trace of 1/Cs
for specified sets of kernel objects. Each separate user of
the I1/Otracing interface can specify the set of desired
trace data independent of all other wusers. |[1/0 events
include regular read and wite operations, special 1/0
operations (ioctls), as well as special recovery operations
(for exanple, recovery reads). A special tracing nechanism
exists for getting error trace data. The error tracing
mechani smis independent of any I/Otracing and is always
enabled for all pertinent kernel I/O objects. It is possi-
ble for a process to get both a set of saved errors and to
wait for new errors.

| OCTLS
The format for calling each ioctl command is:



#i ncl ude <sys/types. h>

#i ncl ude <vxvnivoltrace. h>

struct tag arg;

int ioctl (int fd, int cnd, struct tag arg);

The first argunent fd is a file descriptor which is returned
from opening the /dev/vx/trace device. Each tracing device
opened is a cloned device which can be used as a private
kernel trace channel. The value of cnd is the ioctl command
code, and arg is usually a pointer to a structure containing
the argunments that need to be passed to the kernel

The return value for all these ioctls is O if the command

was successful, and -1 if it was rejected. If the return
value is -1, errnois set to indicate the <cause of the
error.

The follow ng ioctl conmands are supported:

VOLI OT_ERROR TRACE INIT
Thi s comrand accepts no argunent . The
VOLI OT_ERROR TRACE ioctl initializes a Kkernel trace
channel to return error trace data. The trace channe
will be initialized to return any previously accunu-
|ated error trace data that has not yet been di scarded.
The accunulated trace data can be skipped by issuing
VOLI OT_DI SCARD on the channel. This call can be issued
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on a trace channel that was previously initialized
either for error tracing or for regular I/Otracing. In
this case, the channel is effectively closed down and
then reinitialized as described above. To get the
error trace data, issue the read(2) systemcall. The
error trace data consists of a set of variable |length
trace event records. The first byte of each record
indicates the length, in bytes, of the entire record
(including the length byte), the second byte indicates
the type of the entry (which can be used to determne
the format of the entry). Each call to read() returns
an integral nunber of trace event records, not to
exceed the nunmber of bytes requested in the read()
call; the return value fromread() wll be adjusted to
the nunber of bytes of trace data actually returned. |f
the O NONBLOCK flag is set on the trace channel, and no



trace data is available, EAGAIN will be returned; oth-
erwise, the read wll block interruptibly wuntil at
|east one trace record is avail able. VWhen some trace
data is available, the avail able unread trace records

Wil be returned, up to the limt specified in the cal
toread(). If nore trace records are available, subse-
gquent reads will return those records.

VOLI OT_| O TRACE_INIT

The VOLIOT_ IO TRACE INIT ioctl initializes a kerne

trace channel to return |I/Otrace data. This command
accepts bufsize as the argunent. Initially, no objects
are selected for 1/0O tracing. To select objects to
trace, issue the VOLIOT IO TRACE ioctl. The bufsize
argunent specifies the kernel buffer size to use for
gathering events. A larger size reduces the chance that
events are |ost due to scheduling delays in the event
readi ng process. A bufsize value of 0 requests a
default size which is considered reasonable for the
system The value of bufsize will be silently truncated
to a maximum value to avoid extreme use of system
resources. A bufsize value of (size t)-1 will yield the
maxi mum buffer size.

VOLI OT_| O_TRACE, VOLI OT_| O_UNTRACE

The VOLIOT_|I O TRACE and VOLI OT_| O UNTRACE i octls enable
and disable, respectively, I/Otracing for particular
sets of objects on an I/O tracing channel. They both
accept a voliot_want list structure tracelist as the
argunent . The tracelist argunment specifies object
sets. The wvoliot_want |ist structure specifies an
array of desired object sets. Each object set is iden-
tified by a wunion of structures (the voliot_ want_set
uni on), each representing different types of object
sets. See the declaration of these structures in
voltrace. h for nore detail
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FI LES

/ dev/ vx/trace
SEE ALSO

vxintro(1M, vxtrace(1lM, vxvol (1M ioctl(2), read(2),

vxintro(3X), vxconfig(7), vxiod(7),
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