Chapter 6

6.Logical Volume Concepts

This chapter explains the concepts of logical volumes. The use of logical volumes allows one filesystem to spr ead acr oss multiple disk partitions.

Two types of logical volumes, lv and XLV, are supported by IRIX, included in standar d system softwar e, and described in this chapter . Support for lv logical volumes will be removed fr om IRIX following IRIX Release 6.2. The pr ocedur e for converting fr om lv logical volumes to XL V logical volumes is described in the section “Converting lv Logical Volumes to XL V Logical Volumes” in Chapter 7.

The major sections in this chapter ar e:

• “Introduction to Logical V olumes” on page 120

• “XLV Logical Volumes” on page 122

• “lv Logical Volumes” on page 138

Administration pr ocedur es for XLV logical volumes ar e described in Chapter 7, “Creating and Administering XL V Logical Volumes,” and administration pr ocedur es for lv logical volumes ar e described in Chapter 8, “Creating and Administering lv Logical Volumes.”

Chapter 6: Logical Volume Concepts

Introduction to Logical V olumes

The use of logical volumes enables the cr eation of filesystems, raw devices, or block devices that span mor e than one disk partition. Logical volumes behave like r egular disk partitions; they appear as block and character devices in the /dev directory and can be used as ar guments anywher e a disk device can be specified.

lv logical volume device files have the names /dev/dsk/lv<n> and /dev/rdsk/lv<n>, wher e <n> is a one or two digit integer . XLV logical volume device files have the names /dev/dsk/xlv/<volname> and /dev/rdsk/xlv/<volname>, wher e <volname> is an alphanumeric string that does not contain periods (dots, “.”).

Filesystems can be cr eated, mounted, and used in the normal way on logical volumes, or logical volumes can be used as block or raw devices. Logical volumes pr ovide services such as disk plexing (also known as mirr oring) and striping transpar ently to the applications that access the volumes. Key r easons to cr eate a logical volume ar e:

• To allow a filesystem or disk device to be lar ger than the size of a physical disk.

• To increase disk I/O performance.

The drawback to logical volumes is that all disks used in a logical volume must function correctly at all times. If you have a logical volume set up over thr ee disks and one disk goes bad, the information on the other two disks is unavailable and must be r estor ed from backups. However , by using the Disk Plexing Option optional softwar e, you can create multiple copies, called plexes, of the contents of XL V logical volumes, which ensur es that all of the information in an XL V logical volume is available even when a disk goes bad.

A logical volume can include partitions fr om several physical disk drives. By default, data is written to the first disk partition, then to the second disk partition, and so on. Figur e 6-1 shows the or der in which data is written to partitions in a non-striped logical volume.

Figure 6-1 Writing Data to a Non-Striped Logical V olume

Introduction to Logical Volumes

121

Also, on striped logical volumes, the volume must have equal-sized partitions on several disks. When logical volumes ar e striped, an amount of data, called the stripe unit , is written to the first disk, the next stripe unit amount of data is written to the second disk, and so on. When each of the disks have been written to, the next stripe unit of data is written to the first disk, the next stripe unit amount of data is written to the second disk, and so on to complete the “stripe.” Figur e 6-2 shows the or der in which data is written to a striped logical volume.

Figure 6-2 Writing Data to a Logical V olume

Because each stripe unit in a stripe can be r ead and written simultaneously , I/O performance is impr oved. To obtain the best performance benefits of striping,try to connect the disks you ar e striping acr oss on dif ferent contr ollers. In this arrangement, ther e are independent data paths between each disk and the system. However , a small performance impr ovement can be obtained using SCSI disks striped on the same contr oller.

There are two basic scenarios for cr eating logical volumes. In the first scenario, you start with empty disks and perform these basic steps:

1. Create disk partitions as necessary (see “Repartitioning a Disk W ith fx” in Chapter 2).

2. Create the logical volume.

• For XLV logical volumes, see the sections “Cr eating Volume Objects W ith xlv_make” and “Example 3: A Plexed Logical V olume for an XFS Filesystem With an External Log” in Chapter 7.

• For lv logical volumes, see the sections “Cr eating Entries in the /etc/lvtab File” and “Cr eating New Logical V olume W ith mklv” in Chapter 8.

122

Chapter 6: Logical Volume Concepts

3. Make a filesystem on the logical volume (see “Making an EFS Filesystem” or “Making an XFS Filesystem” in Chapter 4).

In the second scenario for cr eating logical volumes, you have a filesystem on a disk partition. Y ou’d like to incr ease the size of the filesystem (“gr ow” the filesystem) by creating a logical volume that includes the existing disk partition and a new disk partition. This pr ocedur e is explained in the sections “Gr owing an XFS Filesystem Onto Another Disk” (for XL V logical volumes) and “Gr owing an EFS Filesystem Onto Another Disk” in Chapter 4 (for lv logical volumes).

The next two sections in this chapter describe the featur es of lv and XLV logical volumes.

XLV Logical Volumes

The XLV Volume Manager pr ovides these advantages when XL V logical volumes ar e used as raw devices and when EFS or XFS filesystems ar e created on them:

• support for very lar ge logical volumes—up to one terabyte on 32-bit systems and unlimited on 64-bit systems.

• support for disk striping for higher I/O performance

• plexing (mirr oring) for higher system and data r eliability

• online volume r econfigurations, such as incr easing the size of a volume, for less system downtime

However , using XLV logical volumes is not r ecommended on systems with a single disk.

With XFS filesystems, XL V provides these additional advantages:

• filesystem journal r ecords on a separate partition, which can be on a separate disk, for maximum performance

• access to r eal-time data

XLV Logical Volumes

123

When XFS filesystems ar e used on XL V volumes, each logical volume can contain up to three subvolumes: data (r equir ed), log, and r eal-time. The data subvolume normally contains user files and filesystem metadata (inodes, indir ect blocks, dir ectories, and fr ee space blocks). The log subvolume is used for filesystem journal r ecords. It is called an external log. If ther e is no log subvolume, journal r ecords ar e placed in the data subvolume (an internal log). Data with special I/O bandwidth r equir ements, such as video, can be placed on the optional r eal-time subvolume.

XLV increases system r eliability and availability by enabling you to add or r emove a copy of the data in the volume (a plex), incr ease the size of (gr ow) a volume, and r eplace failed elements of a plexed volume without taking the volume out of service.

Converting fr om lv logical volumes to XL V logical volumes is easy . Using the commands lv_to_xlv and xlv_make, you can convert lv logical volumes to XL V without having to dump and r estor e your data.

EFS or XFS filesystems can be made on XL V logical volumes.

Composition of Logical Volumes

Logical volumes ar e composed of a hierar chy of logical storage objects: volumes ar e composed of subvolumes, subvolumes ar e composed of plexes, and plexes ar e composed of volume elements. V olume elements ar e composed of disk partitions. This hierar chy of storage units is shown in Figur e 6-3, an example of a r elatively complex logical volume.

124

Chapter 6: Logical Volume Concepts

Figure 6-3 Logical Volume Example

XLV Logical Volumes

125

Figur e 6-3 illustrates the r elationships between volumes, subvolumes, plexes, and volume elements. In this example, six physical disk drives contain eight disk partitions. The logical volume has a log subvolume, a data subvolume, and a r eal-time subvolume. The log subvolume has two plexes (copies of the data) for higher r eliability , and the data and r eal-time subvolumes ar e not plexed (meaning that they each consist of a single plex). The log plexes each consist of a volume element which is a disk partition on disk 1. The plex of the data subvolume consists of two volume elements, a partition that is the remainder of disk 1 and a partition that is all of disk 2. The plex used for the r eal-time subvolume is striped for incr eased performance. The striped volume element is constr ucted fr om four disk partitions, each of which is an entir e disk.

The subsections below describe these logical storage objects in mor e detail.

Volumes

Volumes ar e composed of subvolumes. For EFS filesystems, a volume consists of just one subvolume. For XFS filesystems, a volume consists of a data subvolume, an optional log subvolume, and an optional r eal-time subvolume. The br eakdown of a volume into subvolumes is shown in Figur e 6-4.

Figure 6-4 Volume Composition

126

Chapter 6: Logical Volume Concepts

Each volume can be used as a single filesystem or as a raw partition. V olume information used by the system during system startup is stor ed in logical volume labels in the volume header of each disk used by the volume (see the section “V olume Headers” in Chapter 1). At system startup, volumes won’t come up if any of their subvolumes cannot be br ought online. You can cr eate volumes, delete them, and move them to another system.

Subvolumes

As explained in the section “V olumes,” each logical volume is composed of one to thr ee subvolumes, as shown in Figur e 6-5. A subvolume is made up of one to four plexes.

Figure 6-5 Subvolume Composition

Note: The plexing featur e of XLV, which enables the use of the optional plexes, is available only when you pur chase the Disk Plexing Option softwar e option. See the plexing Release Notes for information on pur chasing this softwar e option and obtaining the r equir ed NetLS license. This NetLS license is installed in a nonstandar d location, /etc/nodelock.

Each subvolume is a distinct addr ess space and a distinct type. The types of subvolumes are:

Data subvolume The data subvolume is r equir ed in all logical volumes. It is the only subvolume pr esent in EFS filesystems.

XLV Logical Volumes

127

Log subvolume The log subvolume contains XFS journaling information. It is a log of filesystem transactions and is used to expedite system r ecovery after a crash. Log information is sometimes put in the data subvolume rather than in a log subvolume (see the section “Choosing the Log T ype and Size” in Chapter 4 and the mkfs_xfs(1M) r eference page and its discussion of the -l option for mor e information).

Real-time subvolume Real-time subvolumes ar e generally used for data applications such as video, wher e guaranteed r esponse time is mor e important than data integrity . The section “Real-T ime Subvolumes” in this chapter and Chapter 9, “System Administration for Guaranteed-Rate I/O,” explain how applications access data on r eal-time subvolumes.

Subvolumes enfor ce separation among data types. For example, user data cannot overwrite filesystem log data. Subvolumes also enable filesystem data and user data to be configur ed to meet goals for performance and r eliability . For example, performance can be impr oved by putting subvolumes on dif ferent disk drives.

Each subvolume can be or ganized independently . For example, the log subvolume can be plexed for fault tolerance and the r eal-time subvolume can be striped acr oss a lar ge number of disks to give maximum thr oughput for video playback.

Volume elements that ar e part of a r eal-time subvolume should not be on the same disk as volume elements used for data or log subvolumes. This is a r ecommendation for all files on r eal-time subvolumes and r equir ed for files used for guaranteed-rate I/O with hard guarantees. (See “Har dwar e Configuration Requir ements for GRIO” in Chapter 9 for mor e information.)

Once a subvolume is cr eated, it cannot be detached fr om its volume or deleted without deleting its volume. Subvolumes ar e automatically deleted when their volumes ar e deleted.

Plexes

A subvolume can contain fr om one to four plexes (also known as mirrors). Each plex is an exact replica of all or a portion of the subvolume’s data. By cr eating a subvolume with multiple plexes, system r eliability is incr eased because ther e are redundant copies of the data.

128

Chapter 6: Logical Volume Concepts

If ther e is just one plex in a subvolume, that plex spans the entir e addr ess space of the subvolume. However , when ther e are multiple plexes, individual plexes can have holes in their addr ess spaces as long as the union of all plexes spans the entir e addr ess space. Figur e 6-6 shows an example of this. The subvolume contains thr ee plexes. If complete, each plex would be composed of thr ee volume elements. However , two of the plexes ar e missing a volume element. This is allowed because ther e is at least one volume element with each addr ess range. In fact, if Plex 1 in the figur e wer e detached (r emoved fr om the subvolume), the subvolume would still be functional because ther e is still at least one volume element with each addr ess range.

Figure 6-6 Plexed Subvolume Example

Data is written to all plexes. When an additional plex is added to a subvolume, the entir e plex is copied (this is called a plex revive) automatically by the system. See the xlv_assemble(1M) and xlv_plexd(1M) r eference pages for mor e information.

XLV Logical Volumes

129

A plex is composed of one or mor e volume elements, as shown in Figur e 6-7, up to a maximum of 128 volume elements. Each volume element r epresents a range of addr esses within the subvolume.

Figure 6-7 Plex Composition

When a plex is composed of two or mor e volume elements, it is said to have concatenated volume elements. W ith concatenation, data written sequentially to the plex is also written sequentially to the volume elements; the first volume element is filled, then the second, and so on. Concatenation is useful for cr eating a filesystem that is lar ger than the size of a single disk.

You can add plexes to subvolumes, detach them fr om subvolumes that have multiple plexes (and possibly attach them elsewher e), and delete them fr om subvolumes that have multiple plexes.

Note: To have multiple plexes, you must pur chase the Disk Plexing Option softwar e option and obtain and install a NetLS license. See the plexing Release Notes for information on pur chasing this softwar e option and obtaining the r equir ed NetLS license. This NetLS license is installed in a nonstandar d location, /etc/nodelock.

130

Chapter 6: Logical Volume Concepts

Volume Elements

Volume elements ar e the lowest level in the hierar chy of logical storage objects: volumes are composed of subvolumes, subvolumes ar e composed of plexes, and plexes ar e composed of volume elements. V olume elements ar e composed of physical storage elements—disk partitions. They pr ovide a way to link one or mor e disk partitions with or without striping (at least two disk partitions ar e requir ed for striping).

The simplest type of volume element is a single disk partition. The two other types of volume elements, striped volume elements and multipartition volume elements, ar e composed of several disk partitions. Figur e 6-8 shows a single partition volume element.

Figure 6-8 Single-Partition V olume Element Composition

Figur e 6-9 shows a striped volume element. Striped volume elements consist of two or more disk partitions, or ganized so that an amount of data called the stripe unit is written to each disk partition befor e writing the next stripe unit-worth of data to the next partition.

XLV Logical Volumes

131

Figure 6-9 Striped V olume Element Composition

Striping can be used to alternate sections of data among multiple disks. This pr ovides a performance advantage by allowing parallel I/O activity . As a r ule of thumb, the stripe unit size is a function of the I/O size of the application that uses the striped volume and the number of partitions in the stripe. The stripe unit size should be the application I/O size divided by the number of partitions. The default stripe unit is the device track size, which is generally a good value to use. Stripe unit sizes of less than 32K bytes ar en’t recommended.

132

Chapter 6: Logical Volume Concepts

Figur e 6-10 shows a multipartition volume element in which the volume element is composed of mor e than one disk partition. In this configuration, the disk partitions ar e addr essed sequentially .

Figure 6-10 Multipartition V olume Element Composition

Any mixtur e of the thr ee types of volume elements (single partition, striped, and multipartition) can be included in a plex.

XLV Logical Volumes

133

XLV Logical Volume Names

Volumes appear as block and character devices in the /dev directory. The device names for logical volumes ar e /dev/dsk/xlv/<volume_name> and /dev/rdsk/xlv/<volume_name>, wher e <volume_name> is a volume name specified when the volume is cr eated using the xlv_make command.

When a volume is cr eated on one system and moved (by moving the disks) to another system, the new volume name is the same as the original volume name with the hostname of the original system pr epended. For example, if a volume called xlv0 is moved fr om a system called engrlab1 to a system called engrlab2, the device name of the volume on the new system is /dev/dsk/xlv/engrlab1.xlv0 (the old system name engrlab1 has been pr epended to the volume name xlv0).

XLV Daemons

The XLV daemons ar e:

xlv_labd xlv_labd updates logical volume labels. It is started automatically at system startup if it is installed and ther e are active XLV logical volumes.

xlvd xlvd handles I/O to plexes and performs plex err or recovery. It is created automatically during system startup if plexing softwar e is installed and ther e are active XLV logical volumes.

xlv_plexd xlv_plexd is responsible for making all plexes within a subvolume have the same data. It is started automatically at system startup if ther e are active XLV logical volumes.

XLV does not r equir e an explicit configuration file, nor is it turned on and of f with the chkconfig command. XL V is able to assemble logical volumes based solely upon information written in the logical volume labels. During initialization, the system performs a har dwar e inventory , reads all the logical volume labels, and automatically assembles the available disks into pr eviously defined volumes.

If some disks ar e missing, XL V checks to see if ther e are enough volume elements among the available plexes to map the entir e addr ess space. If the whole addr ess space is available, XL V brings the volume online even if some of the plexes ar e incomplete.

134

Chapter 6: Logical Volume Concepts

XLV Error Policy

For read failur es on log and data subvolumes, XL V rereads fr om a dif ferent plex (when available) and attempts to fix the failed plex by r ewriting the r esults. XLV does not r etry on failur es for r eal-time data.

For write err ors on log and data subvolumes, XL V assumes that these write err ors ar e hard err ors (the disk driver and contr ollers handle soft err ors). If the volume element with a har d err or is plexed, XL V marks the volume element of fline and ignor es the volume element fr om then on. If the volume element is not plexed, the volume element remains associated with the volume and an err or is returned.

XLV doesn’t handle write err ors on r eal-time subvolumes. Incorr ect data is r eturned without err or messages on subsequent r eads.

XLV Logical Volume Planning

The following subsections discuss topics to consider when planning a logical volume.

Don’t Use XLV When ...

There are some situations wher e logical volumes cannot be used or ar e not recommended:

• Raw swap devices cannot be logical volumes. (However , swap space can be added as a regular file in a filesystem and that filesystem could be on a logical volume. See the guide IRIX Admin: System Configuration and Operation for mor e information.)

• Logical volumes ar en’t recommended on systems with a single disk.

• Striped or concatenated volumes cannot be used for the Root filesystem.

Decide Which Subvolumes to Use

The basic guidelines for choosing which subvolumes to use with EFS filesystems ar e:

• Only data subvolumes can be used.

• The maximum size of an EFS filesystem is 8 GB, so the data subvolume shouldn’t be bigger than that or the space is wasted.

XLV Logical Volumes

135

The basic guidelines for choosing which subvolumes to use with XFS filesystems ar e:

• Data subvolumes ar e requir ed.

• Log subvolumes ar e optional. If they ar e not used, log information is put into an internal log in the data subvolume (by giving the -l internal option to mkfs).

• Real-time subvolumes ar e optional.

When you want a lar ge raw partition with no filesystem on it, only the data subvolume is used.

Choose Subvolume Sizes

The basic guidelines for choosing subvolume sizes ar e:

• The maximum size of a subvolume is one terabyte on 32-bit systems (IP17, IP20, and IP22). It is unlimited on 64-bit systems (IP19, IP21, and IP26).

• Choosing the size of the log (and ther efore the size of the log subvolume) is discussed in the section “Choosing the Log T ype and Size” in Chapter 4. Note that if you do not intend to r epartition a disk to cr eate an optimal-size log partition, your choice of an available disk partition may determine the size of the log.

To Plex or Not to Plex?

The basic guidelines for plexing ar e:

• Use plexing when high r eliability and high availability of data ar e requir ed.

• The Root filesystem can be plexed; each plex must be a single partition volume element.

• Dual-hosted logical volumes (logical volume on disks that ar e connected to two systems) cannot be plexed.

• RAID disks should not be plexed.

• Plexes can have “holes” in them, portions of the addr ess range not contained by a volume element, as long as at least one of the plexes in the subvolume has a volume element with the addr ess range of the hole.

• The volume elements in each plex of a subvolume must be identical in size with their counterparts in other plexes (volume elements with the same addr ess range). The str uctur e within a volume element (single partition, striped, or multipartition) does not have to match the str uctur e within its counterparts.

136

Chapter 6: Logical Volume Concepts

• To make volume elements identical in size, use the fx command in expert mode ( fx -x). At the first fx menu, give the command repartition/expert -b . This enables you to repartition in units of blocks, which will ensur e that the volume element is the exact size you want it.

To Stripe or Not to Stripe?

The basic guidelines for striping ar e:

• The Root filesystem cannot be striped.

• Applications using a striped filesystem should be using dir ect I/O (see the open(2) reference page).

• Striped disks lead to performance impr ovement only when the applications that use them make lar ge data transfers that access all of disks in the stripe in the filesystem.

• Striped volume elements should be made of disk partitions that ar e exactly the same size. When the disk partitions ar e different sizes, the smallest size is used. Additional space in the lar ger partitions is wasted.

• For best performance, each disk involved in a striped volume element should be on a separate contr oller. For some disk types, performance impr ovement is seen with up to four disks per contr oller. For other disk types, no additional performance impr ovement is seen with thr ee or mor e disk.

• A log subvolume can be striped only if it is an external log. Striping a log does not result in a performance impr ovement.

Concatenate Disk Partitions or Not?

The basic guidelines for the concatenation of disk partitions ar e:

• The Root filesystem cannot have concatenated disk partitions.

• It is better to concatenate single-partition volume elements into a plex rather than create a single multipartition volume element. This is not for performance r easons, but for r eliability . When one disk partition goes bad in a multipartition volume element, the whole volume element is taken of fline.

XLV Logical Volumes

137

Real-Time Subvolumes

Files created on the r eal-time subvolume of an XL V logical volume ar e known as real-time files. The next thr ee sections describe the special characteristics of these files.

Files on the Real-T ime Subvolume and Commands

Real-time files have some special characteristics that cause standar d IRIX commands to operate in ways that you might not expect. In particular:

• You cannot cr eate r eal-time files using any standar d commands. Only specially written pr ograms can cr eate r eal-time files. The next section, “File Cr eation on the Real-Time Subvolume,” explains how .

• Real-time files ar e displayed by ls, just as any other file. However , ther e is no way to tell from the ls output whether a particular file is on a data subvolume or is a real-time file on a r eal-time subvolume. Only a specially written pr ogram can determine the type of a file. The F_FSGETXA TTR fcntl() system call can determine if a file is a r eal-time or a standar d data file. If the file is a r eal-time file, the fsx_xflags field of the fsxattr str uctur e has the XFS_XFLAG_REAL TIME bit set.

• The df command displays the disk space in the data subvolume by default. When the -r option is given, the r eal-time subvolume’s disk space and usage is added. df can report that ther e is free disk space in the filesystem when the r eal-time subvolume is full, and df –r can report that ther e is free disk space when the data subvolume is full.

File Creation on the Real-T ime Subvolume

To create a r eal-time file, use the F_FSSETXA TTR fcntl() system call with the XFS_XFLAG_REALTIME bit set in the fsx_xflags field of the fsxattr str uctur e. This must be done after the file has first been cr eated/opened for writing, but befor e any data has been written to the file. Once data has been written to a file, the file cannot be changed from a standar d data file to a r eal-time file, nor can files cr eated as r eal-time files be changed to standar d data files.

Real-time files can only be r ead or written using dir ect I/O. Ther efore, read() and write() system call operations to a r eal-time file must meet the r equir ements specified by the F_DIOINFO fcntl() system call. See the open(2) r eference page for a discussion of the O_DIRECT option to the open() system call.

138

Chapter 6: Logical Volume Concepts

Guaranteed-Rate I/O and the Real-T ime Subvolume

The real-time subvolume is used by applications for files that r equir e fixed I/O rates. This featur e, called guaranteed-rate I/O, is described in Chapter 9, “System Administration for Guaranteed-Rate I/O.”

lv Logical Volumes

lv logical volumes ar e created and administer ed by means of a file defining the volumes, /etc/lvtab, and the commands mklv, lvinit, lvinfo, and lvck. There are two components to creating a logical volume fr om a set of disk partitions:

• Create an entry for the logical volume in the file /etc/lvtab. /etc/lvtab is explained in the section “Cr eating Entries in the /etc/lvtab File” in Chapter 8.

• Run the command mklv. mklv writes logical volume information to the volume headers for the disks in the logical volume, cr eates device files in /dev for the logical volume, and initializes the logical volume device. Using mklv is described in the section “Cr eating New Logical V olume W ith mklv” in Chapter 8.

The root partition cannot be part of a logical volume, since the commands r equir ed for logical volume initialization must r eside on it. Also, swap space cannot be configur ed as a logical volume.

Striping of lv logical volumes imposes some minor r estrictions:

• If you want to stripe, all the drives (or to be exact, the partitions used for striping) must be exactly the same size (in disk blocks).

• If you later want to add mor e disk partitions to the volume, you must add them in units of the striping. That is, if you want to add disks to a thr ee-way striped volume, you must add them thr ee at a time.

Once a logical volume is cr eated, it can be used as if it wer e a single disk partition. For example, you can cr eate a filesystem on the logical volume and mount the filesystem. The command lvinfo prints information about active logical volumes. See the lvinfo(1M) reference page for mor e information.

lv Logical Volumes

139

The lvck command checks the consistency of logical volumes by examining the logical volume labels of devices constituting the volumes. It looks for:

• disks connected in the wr ong place

• inconsistencies between the logical volume labels of a logical volume

• internal inconsistencies in /etc/lvtab entries

• inconsistencies between the logical volume labels of a logical volume and its entry in /etc/lvtab

The -d option of lvck can be used to cr eate a new /etc/lvtab file after disks ar e moved or renumber ed. See the lvck(1M) r eference page for details.

lvck has some r epair capabilities. If it determines that the only inconsistency in a logical volume is that a minority of devices have missing or corr upt logical volume labels, it is able to r estor e a consistent logical volume by r ewriting good labels. lvck queries the user before attempting any r epairs on a volume.

Examples of the lvck command line ar e given in the section “Checking Logical V olumes With lvck” in Chapter 8.