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Intr oduction

Welcometo the RedHat GFS Administrator's Guide. This book provides information
aboutinstalling, con�guring, andmaintainingRedHat GFS (Red Hat Global File Sys-
tem). RedHat GFSdependson the clusterinfrastructureof RedHat ClusterSuite.For
informationaboutRedHat ClusterSuiterefer to RedHat ClusterSuiteCon�guring and
Managing a Cluster.

HTML andPDFversionsof all theof�cial RedHat EnterpriseLinux manualsandrelease
notesareavailableonlineat http://www.redhat.com/docs/.

1. Audience
Thisbookis intendedprimarily for Linux systemadministratorswhoarefamiliar with the
following activities:

• Linux systemadministrationprocedures,includingkernelcon�guration

• Installationandcon�gurationof sharedstoragenetworks,suchasFibreChannelSANs

2. Document Conventions
In this manual,certain words are representedin different fonts, typefaces,sizes,and
weights.This highlightingis systematic;differentwordsarerepresentedin thesamestyle
to indicatetheir inclusionin a speci�c category. The typesof wordsthat arerepresented
thisway includethefollowing:

command

Linux commands(andotheroperatingsystemcommands,whenused)arerepresented
this way. This style shouldindicateto you that you cantype the word or phraseon
the commandline andpress[Enter] to invoke a command.Sometimesa command
containswordsthatwould bedisplayedin a differentstyleon their own (suchas�le
names).In thesecases,they areconsideredto bepartof thecommand,so theentire
phraseis displayedasacommand.For example:

Usethe cat testfile commandto view thecontentsof a �le, namedtestfile ,
in thecurrentworking directory.

file name

File names,directory names,paths,and RPM packagenamesare representedthis
way. This style indicatesthat a particular�le or directoryexists with that nameon
yoursystem.Examples:
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The .bashrc �le in your homedirectorycontainsbashshellde�nitions andaliases
for yourown use.

The /etc/fstab �le containsinformationaboutdifferent systemdevices and �le
systems.

Installthewebalizer RPMif youwantto useaWebserver log �le analysisprogram.

application

Thisstyleindicatesthattheprogramis anend-userapplication(asopposedto system
software).For example:

UseMozilla to browsetheWeb.

[key]

A key on thekeyboardis shown in thisstyle.For example:

To use[Tab]completion,typein acharacterandthenpressthe[Tab]key. Your termi-
naldisplaysthelist of �les in thedirectorythatstartwith thatletter.

[key]-[combination]

A combinationof keystrokesis representedin this way. For example:

The[Ctrl]-[Alt]- [Backspace]key combinationexits yourgraphicalsessionandreturns
you to thegraphicallogin screenor theconsole.

text found on a GUI interface

A title, word, or phrasefoundon a GUI interfacescreenor window is shown in this
style.Text shown in this styleindicatesthata particularGUI screenor anelementon
aGUI screen(suchastext associatedwith acheckboxor �eld). Example:

SelecttheRequire Password checkboxif youwould likeyourscreensaver to require
apassword beforestopping.

top level of a menuon a GUI screenor window

A wordin thisstyleindicatesthattheword is thetoplevel of apulldown menu.If you
click onthewordontheGUI screen,therestof themenushouldappear. For example:

UnderFile on a GNOME terminal,theNew Tab optionallows you to openmultiple
shellpromptsin thesamewindow.

Instructionsto type in a sequenceof commandsfrom a GUI menulook like the fol-
lowing example:

Goto Applications (themainmenuon thepanel)=> Programming => EmacsText
Editor to starttheEmacstext editor.
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button on a GUI screenor window

This styleindicatesthatthetext canbefoundon a clickablebuttonon a GUI screen.
For example:

Click on theBack buttonto returnto thewebpageyou lastviewed.

computer output

Text in thisstyleindicatestext displayedto ashellpromptsuchaserrormessagesand
responsesto commands.For example:

The ls commanddisplaysthecontentsof a directory. For example:
Desktop about.html logs paulwesterberg.png
Mail backupfiles mail reports

The output returnedin responseto the command(in this case,the contentsof the
directory)is shown in thisstyle.

prompt

A prompt,which is a computer's way of signifying that it is readyfor you to input
something,is shown in this style.Examples:

$

#

[stephen@maturin stephen]$

leopard login:

user input

Text thattheusertypes,eitheronthecommandline or into atext boxonaGUI screen,
is displayedin this style.In thefollowing example,text is displayedin thisstyle:

To boot your systeminto the text basedinstallationprogram,you must type in the
text commandat theboot: prompt.

< replaceable >

Text usedin examplesthat is meantto be replacedwith dataprovided by the user
is displayedin this style. In the following example,< version-number > is dis-
playedin thisstyle:

Thedirectoryfor thekernelsourceis /usr/src/kernels/ < version-number > / ,
where< version-number > is the versionand type of kernel installedon this
system.

Additionally, we useseveraldifferentstrategiesto draw your attentionto certainpiecesof
information.In orderof urgency, theseitemsaremarkedasa note,tip, important,caution,
or warning.For example:
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Note

Remember that Linux is case sensitive. In other words, a rose is not a ROSE is not a
rOsE.

Tip

The directory /usr/share/doc/ contains additional documentation for packages installed
on your system.

Impor tant

If you modify the DHCP con�gur ation �le , the changes do not take effect until you restart
the DHCP daemon.

Caution

Do not perform routine tasks as root — use a regular user account unless you need to
use the root account for system administration tasks.

Warning

Be careful to remove only the necessary partitions. Removing other partitions could result
in data loss or a corrupted system environment.

3. More to Come
The RedHat GFS Administrator's Guide is part of Red Hat's growing commitmentto
provideusefulandtimely supportto RedHatEnterpriseLinux users.
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3.1. Send in Your Feedbac k
If you spota typo in theRedHat GFSAdministrator's Guide, or if you have thoughtof a
way to make thismanualbetter, wewould love to hearfrom you! Pleasesubmita reportin
Bugzilla (http://www.redhat.com/bugzilla) againstthecomponentrh-gfsg.

Besureto mentionthemanual's identi�er:

rh-gfsg(EN)-6.1-Print-RHI (2006-03-07T21:48)

If you mentionthis manual's identi�er, we will know exactly which versionof theguide
youhave.

If youhaveasuggestionfor improving thedocumentation,try to beasspeci�c aspossible.
If youhave foundanerror, pleaseincludethesectionnumberandsomeof thesurrounding
text sowecan�nd it easily.

4. Activ ate Your Subscription
Beforeyoucanaccessserviceandsoftwaremaintenanceinformation,andthesupportdoc-
umentationincludedin yoursubscription,you mustactivateyoursubscriptionby register-
ing with RedHat.Registrationincludesthesesimplesteps:

• Provide aRedHat login

• Provide asubscriptionnumber

• Connectyour system

The�rst timeyoubootyour installationof RedHatEnterpriseLinux, youarepromptedto
registerwith RedHat usingtheSetupAgent. If you follow thepromptsduringtheSetup
Agent, youcancompletetheregistrationstepsandactivateyoursubscription.

If you can not completeregistrationduring the Setup Agent (which requiresnetwork
access),you can alternatively complete the Red Hat registration processonline at
http://www.redhat.com/register/.

4.1. Provide a Red Hat Login
If you do not have anexisting RedHat login, you cancreateonewhenpromptedduring
theSetupAgent or onlineat:

https://www.redhat.com/apps/activate/newlogin.ht ml

A RedHat login enablesyour accessto:
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• Softwareupdates,errataandmaintenancevia RedHat Network

• RedHat technicalsupportresources,documentation,andKnowledgebase

If youhave forgottenyourRedHat login, youcansearchfor yourRedHat login onlineat:

https://rhn.redhat.com/help/forgot_password.pxt

4.2. Provide Your Subscription Number
Your subscriptionnumberis locatedin the packagethat camewith your order. If your
packagedid not includea subscriptionnumber, your subscriptionwasactivatedfor you
andyou canskip thisstep.

You canprovide your subscriptionnumberwhenpromptedduringtheSetupAgent or by
visiting http://www.redhat.com/register/.

4.3. Connect Your System
TheRedHat Network RegistrationClient helpsyou connectyour systemsothatyou can
begin to getupdatesandperformsystemsmanagement.Therearethreewaysto connect:

1. During theSetupAgent — ChecktheSendhardware information andSendsys-
tem packagelist optionswhenprompted.

2. After theSetupAgent hasbeencompleted— From Applications (themainmenu
on thepanel),go to SystemTools, thenselectRedHat Network.

3. After the Setup Agent hasbeencompleted— Enterthe following commandfrom
thecommandline astherootuser:

• /usr/bin/up2date --register

5. Recommended References
For additionalreferencesaboutrelatedtopics,referto thefollowing table:
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Topic Reference Comment

Topic Reference Comment

SharedDataClusteringand
File Systems

SharedDataClusters by
Dilip M. Ranade.Wiley,
2002.

Providesdetailedtechnical
informationoncluster�le
systemandcluster
volume-managerdesign.

StorageAreaNetworks
(SANs)

DesigningStorage Area
Networks:A Practical
Referencefor Implementing
FibreChannelandIP
SANs,SecondEditionby
TomClark.
Addison-Wesley, 2003.

Providesaconcise
summaryof FibreChannel
andIP SAN Technology.

Building SANswith
BrocadeFabric Switchesby
C. Beauchamp,J.Judd,and
B. Keo.Syngress,2001.

Bestpracticesfor building
FibreChannelSANsbased
on theBrocadefamily of
switches,including
core-edgetopologyfor
largeSAN fabrics.

Building Storage Networks,
SecondEditionby Marc
Farley.
Osborne/McGraw-Hill,
2001.

Providesacomprehensive
overview referenceon
storagenetworking
technologies.

ApplicationsandHigh
Availability

Blueprintsfor High
Availability: Designing
ResilientDistributed
Systemsby E. Marcusand
H. Stern.Wiley, 2000.

Providesa summaryof
bestpracticesin high
availability.

Table 1. RecommendedReferencesTable
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Chapter 1.
GFS Overview

RedHat GFS is a cluster�le systemthat is available with RedHat ClusterSuite.Red
Hat GFSnodesarecon�guredandmanagedwith RedHat ClusterSuitecon�gurationand
managementtools.RedHat GFSprovidesdatasharingamongGFSnodesin a RedHat
cluster. GFSprovidesa single,consistentview of the �le-system namespaceacrossthe
GFSnodesin a RedHat cluster. GFSallows applicationsto install andrun without much
knowledgeof theunderlyingstorageinfrastructure.GFSis fully compliantwith theIEEE
POSIXinterface,allowing applicationsto perform�le operationsasif they wererunning
ona local �le system.Also, GFSprovidesfeaturesthataretypically requiredin enterprise
environments,suchasquotas,multiple journals,andmultipathsupport.

GFSprovidesaversatilemethodof networkingyourstorageaccordingto theperformance,
scalability, andeconomicneedsof your storageenvironment.This chapterprovidessome
verybasic,abbreviatedinformationasbackgroundto helpyouunderstandGFS.It contains
thefollowing sections:

• Section1.1New andChangedFeatures

• Section1.2Performance, Scalability, andEconomy

• Section1.3GFSFunctions

• Section1.4GFSSoftware Subsystems

• Section1.5BeforeSettingUp GFS

1.1. New and Chang ed Features
This sectionlists new andchangedfeaturesincludedwith the initial releaseof RedHat
RedHat GFS6.1andRedHat GFS6.1for RedHat EnterpriseLinux 4 Update2.

For information about upgrading from GFS 6.0 to GFS 6.1, refer to
AppendixA UpgradingGFS.

Note

Multipath GNBD is not available with Red Hat GFS 6.1. That is, device mapper multipath
(dm-multipath ) cannot use GNBD. GNBD without multipath is available.

Newand ChangedFeatureswith the Initial Releaseof RedHat GFS 6.1
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• Clusterinfrastructureprovided by Red Hat ClusterSuite — This releaseof RedHat
GFSusesthe clusterinfrastructureof RedHat ClusterSuite,taking advantageof the
Red Hat Cluster Suite con�guration �le and clustergraphicaluser interface (GUI),
system-config-cluster . For informationaboutcon�guring andmanagingRedHat
ClusterSuite,referto RedHat ClusterSuiteCon�guring andManaging a Cluster. Pre-
vious versionsof RedHat GFSprovided a clusterinfrastructurethat wasexclusive to
GFS(eventhoughusedwith RedHatClusterSuite).Additionally, con�guration�les in
earlierversionsof RedHat GFSwerecreatedandmaintainedvia text editorsonly (that
is, noGUI wasavailable).

• RedHatClusterSuitelock architectures— Via RedHat ClusterSuite,GFScanusethe
following lock architectures:

• DLM (DistributedLock Manager),new for RedHat GFS6.1— DLM provideslock
managementthroughouta RedHat cluster, requiringno nodesto be con�gured as
lock managementnodes(contrastedto GULM, which doesrequirecertainnodesto
becon�guredaslock managementnodes).

• GULM (GrandUni�ed Lock Manager)— A client/server lock architecturethat is
compatiblewith RedHatGFS6.0.

• Nolock— For singlenodeoperationonly.

• New volumemanager, LVM2 — The pool volumemanagerin earlierreleasesof Red
Hat GFS is replacedwith LVM2 for this release.LVM2 is usedin conjunctionwith
CLVM (ClusterLogical VolumeManager).This releaseprovidesa tool to convert GFS
6.0pool volumesto theLVM2 format.For informationaboutconvertingpool volumes
to theLVM2 format,referto AppendixA UpgradingGFS.

• Enhancedgfs_fsck performanceand changesto the gfs_fsck command— The
gfs_fsck function performs10 times as fast as gfs_fsck in earlier GFS releases.
(This enhancementhasbeenincludedin a recentupdateto RedHat GFS6.0,also.)In
addition, the enhancedgfs_fsck function includes changesto certain command
options. For more information about changesto the commandoptions, refer to
Section5.12Repairinga File System.

• Withdraw individual mountpoints— Allows individual GFSmountpointsto gracefully
discontinueoperationson a nodewithout causingthatnodeto panic.This featurepro-
videsthe ability to continueoperationswith unaffected�le systemson thatnode.The
featurecanbe overriddento allow a nodeto panic, therebyproviding more informa-
tion for troubleshooting.For more information,refer to the mount commandoption,
oopses_ok , in Table5-2

• Increasedstoragesupported— Red Hat GFS supports8 terabytesof storageper
GFS �le system.For more information about Red Hat GFS requirements,refer to
Chapter2 SystemRequirements
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New and ChangedFeatureswith Red Hat GFS 6.1 for Red Hat Enterprise Linux 4
Update2

RedHat GFS6.1 for RedHat EnterpriseLinux 4 Update2 supportsiSCSIandmultipath
iSCSI.Thatis, device mappermultipath(dm-multipath ) canuseiSCSI.

1.2. Performance , Scalability , and Econom y
You can deploy GFS in a variety of con�gurationsto suit your needsfor performance,
scalability, and economy. For superior performanceand scalability, you can deploy
GFS in a clusterthat is connecteddirectly to a SAN. For more economicalneeds,you
can deploy GFS in a cluster that is connectedto a LAN with servers that use GNBD
(Global Network Block Device). (For more information about GNBD, refer to
Chapter6 UsingGNBDwith RedHat GFS.)

Thefollowing sectionsprovide examplesof how GFScanbedeployed to suit your needs
for performance,scalability, andeconomy:

• Section1.2.1SuperiorPerformanceandScalability

• Section1.2.2Performance, Scalability, ModeratePrice

• Section1.2.3EconomyandPerformance

Note

The deployment examples in this chapter re�ect basic con�gur ations; your needs might
require a combination of con�gur ations shown in the examples.

1.2.1. Superior Performance and Scalability
You canobtainthe highestshared-�leperformancewhenapplicationsaccessstoragedi-
rectly. The GFSSAN con�guration in Figure1-1 providessuperior�le performancefor
shared�les and�le systems.Linux applicationsrun directly on GFSnodes.Without �le
protocolsor storageserversto slow dataaccess,performanceis similar to individualLinux
serverswith directly connectedstorage;yet, eachGFSapplicationnodehasequalaccess
to all data�les. GFSsupportsover 300GFSnodes.
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SAN
Fabric

GFS
Applications

Shared Files

Figure1-1.GFS with a SAN

1.2.2. Performance , Scalability , Moderate Price
Multiple Linux clientapplicationsonaLAN cansharethesameSAN-baseddataasshown
in Figure1-2. SAN block storageis presentedto network clientsasblock storagedevices
by GNBD servers.From the perspective of a client application,storageis accessedasif
it weredirectly attachedto the server in which the applicationis running.Storeddatais
actuallyon the SAN. Storagedevices anddatacanbe equallysharedby network client
applications.File locking and sharingfunctionsare handledby GFS for eachnetwork
client.

Note

Clients implementing ext2 and ext3 �le systems can be con�gured to access their own
dedicated slice of SAN storage.
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LAN

Clients

GNBD
servers

SAN
Fabric

GFS
Applications

Shared Files

Figure1-2.GFS and GNBD with a SAN

1.2.3. Econom y and Performance
Figure1-3showshow Linux clientapplicationscantake advantageof anexistingEthernet
topologyto gainsharedaccessto all blockstoragedevices.Clientdata�les and�le systems
canbesharedwith GFSon eachclient. Application failover canbe fully automatedwith
RedHat ClusterSuite.
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LAN

Clients

GNBD
servers

Disk
A

GFS
Applications

Disk
B

Disk
D

Disk
C

Disk
E

Disk
F

Shared Files

Figure1-3.GFS and GNBD with Directly ConnectedStorage

1.3. GFS Functions
GFS is a native �le systemthat interfacesdirectly with the VFS layer of the Linux
kernel �le-system interface. GFS is a cluster �le system that employs distributed
metadataand multiple journals for optimal operationin a cluster. Clustermanagement
of GFS nodes is managedthrough Red Hat Cluster Suite. Volume management
is managed through CLVM (Cluster Logical Volume Manager). For information
about Red Hat Cluster Suite refer to Red Hat Cluster Suite Con�guring and
Managing a Cluster. For information aboutusing CLVM, refer to the LVM HOWTO
(http://www.tldp.org/HOWTO/LVM-HOWTO/index.html).

Note

CLVM is a cluster-wide implementation of LVM, enabled by the CLVM daemon, clvmd
running in a Red Hat Cluster Suite cluster. The daemon makes it possible to use LVM2
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to manage logical volumes across a cluster, allowing all nodes in the cluster to share the
logical volumes.

GFSprovidesthefollowing mainfunctions:

• Making aFile System

• MountingaFile System

• UnmountingaFile System

• GFSQuotaManagement

• Growing aFile System

• AddingJournalsto aFile System

• Direct I/O

• DataJournaling

• Con�guring atime Updates

• SuspendingActivity onaFile System

• DisplayingExtendedGFSInformationandStatistics

• RepairingaFile System

• Context-DependentPathNames(CDPN)

1.4. GFS Software Subsystems
GFSconsistsof thefollowing subsystems:GFSandGNBD.

Table1-1 summarizestheGFSSoftwaresubsystemsandtheir components.

Software
Subsystem

Components Description

GFS gfs.ko Kernelmodulethatimplementsthe
GFS�le systemandis loadedonGFS
clusternodes.

gfs_fsck Commandthatrepairsanunmounted
GFS�le system.
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Software
Subsystem

Components Description

gfs_grow Commandthatgrows amountedGFS
�le system.

gfs_jadd Commandthataddsjournalsto a
mountedGFS�le system.

gfs_mkfs CommandthatcreatesaGFS�le
systemonastoragedevice.

gfs_quota Commandthatmanagesquotasona
mountedGFS�le system.

gfs_tool Commandthatcon�guresor tunesa
GFS�le system.Thiscommandcan
alsogatheravarietyof information
aboutthe�le system.

lock_harness.ko Implementsapluggablelock module
interfacefor GFSthatallows for a
varietyof lockingmechanismsto be
used(for example,theDLM lock
module,lock_dlm.ko ).

lock_dlm.ko A lock modulethatimplementsDLM
locking for GFS.It plugsinto thelock
harness,lock_harness.ko and
communicateswith theDLM lock
managerin RedHat ClusterSuite.

lock_gulm.ko A lock modulethatimplements
GULM locking for GFS.It plugsinto
thelock harness,lock_harness.ko
andcommunicateswith theGULM
lock managerin RedHat Cluster
Suite.

lock_nolock.ko A lock modulefor usewhenGFSis
usedasa local �le systemonly. It
plugsinto thelock harness,
lock_harness.ko andprovides
local locking.

GNBD gnbd.ko Kernelmodulethatimplementsthe
GNBD device driver onclients.

gnbd_export Commandto create,export and
manageGNBDsonaGNBD server.
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Software
Subsystem

Components Description

gnbd_import Commandto importandmanage
GNBDsonaGNBD client.

gnbd_serv A server daemonthatallows anodeto
export local storageover thenetwork.

Table 1-1.GFSSoftware SubsystemComponents

1.5. Before Setting Up GFS
Beforeyou install andsetup GFS,notethefollowing key characteristicsof your GFS�le
systems:

Numberof �le systems

Determinehow many GFS�le systemsto createinitially. (More �le systemscanbe
addedlater.)

File-systemname

Determinea uniquenamefor each�le system.Each�le-system nameis requiredin
theform of aparametervariable.For example,thisbookuses�le-systemnamesgfs1
andgfs2 in someexampleprocedures.

Journals

Determinethenumberof journalsfor your GFS�le systems.Onejournal is required
for eachnodethat mountsa GFS �le system.Make sureto accountfor additional
journalsneededfor futureexpansion.

GFSnodes

Determinewhichnodesin theRedHatClusterSuitewill mounttheGFS�le systems.

GNBD server nodes

If you areusingGNBD, determinehow many GNBD server nodesareneeded.Note
thehostnameandIP addressof eachGNBD server nodefor settingupGNBD clients
later.

Storagedevicesandpartitions

Determinethestoragedevicesandpartitionsto beusedfor creatinglogical volumes
(via CLVM) in the�le systems.
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Chapter 2.
System Requirements

This chapterdescribesthesystemrequirementsfor RedHat GFSRelease6.1andconsists
of thefollowing sections:

• Section2.1PlatformRequirements

• Section2.2RedHat ClusterSuite

• Section2.3Fencing

• Section2.4FibreChannelStorage Network

• Section2.5FibreChannelStorage Devices

• Section2.6NetworkPowerSwitches

• Section2.7ConsoleAccess

2.1. Platf orm Requirements
Table2-1 shows theplatformrequirementsfor GFS.

Operating System Hardware
Architecture

RAM

RedHatEnterpriseLinux AS, ES,
or WS,Version4 or later

ia64,x86-64,x86
SMPsupported

256MB, minimum

Table 2-1.Platform Requirements

2.2. Red Hat Cluster Suite
Red Hat GFS runs with Red Hat ClusterSuite 4.0 or later. The Red Hat ClusterSuite
software mustbe installedon the clusternodesbeforeyou can install andrun RedHat
GFS.

Note

Red Hat Cluster Suite 4.0 provides the infrastructure for application failover in the cluster
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and network communication among GFS nodes (and other Red Hat Cluster Suite nodes).

2.3. Fencing
Youmustcon�gureeachGFSnodein yourRedHatclusterfor at leastoneform of fencing.
Fencingis con�guredandmanagedin RedHat ClusterSuite.For moreinformationabout
fencingoptions,referto RedHat ClusterSuiteCon�guring andManaging a Cluster.

2.4. Fibre Channel Stora ge Network
Table2-2 shows requirementsfor GFSnodesthatareto beconnectedto a FibreChannel
SAN.

Requirement Description

HBA (HostBusAdapter) OneHBA minimumperGFSnode

Connectionmethod FibreChannelswitch
Note:If anFC switchis usedfor fencing,youmay
wantto considerusingBrocade,McData,or Vixel
FC switches,for whichRedHat ClusterSuite
fencingagentsexist. Referto RedHat ClusterSuite
Con�guring andManaging a Clusterfor more
informationaboutsupportedfencingagents.
Note:Whenasmallnumberof nodesis used,it may
bepossibleto connectthenodesdirectly to portson
thestoragedevice.
Note:FC driversmaynot work reliably with FChubs.

Table 2-2.Fibr eChannelNetwork Requirements

2.5. Fibre Channel Stora ge Devices
Table2-3showsrequirementsfor FibreChanneldevicesthatareto beconnectedto aGFS
cluster.

Requirement Description
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Requirement Description

Device Type FC RAID arrayor JBOD
Note:Make surethatthedevicescanoperatereliably
whenheavily accessedsimultaneouslyfrom multiple
initiators.
Note:Make surethatyour GFScon�gurationdoesnot
exceedthenumberof nodesanarrayor JBOD
supports.

Size 8 TB maximumsupportedperGFS�le systen.

Table 2-3.Fibr eChannelStorageDeviceRequirements

2.6. Network Power Switc hes
YoucanfenceGFSnodeswith power switchesandfencingagentsavailablewith RedHat
ClusterSuite.For moreinformationaboutfencingwith network power switches,refer to
RedHat ClusterSuiteCon�guring andManaging a Cluster.

2.7. Console Access
Make surethat you have consoleaccessto eachGFSnode.Consoleaccessto eachnode
ensuresthatyoucanmonitornodesandtroubleshootproblems.
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Chapter 3.
Installing GFS

Installing GFSconsistsof installing RedHat GFSRPMson nodesin a RedHat cluster.
BeforeinstallingtheRPMs,make sureof thefollowing:

• Theclusternodesmeettherequirementsasdescribedin Chapter2 SystemRequirements.

• You have noted the key characteristicsof your GFS con�guration (refer to
Section1.5BeforeSettingUp GFS).

• ThecorrectRedHatClusterSuitesoftwareis installedin thecluster.

Therestof thischapterprovidesproceduresfor installingRPMsfor RedHatClusterSuite
andRedHat GFS.The sameinformationcan be found in the RedHat guide, RedHat
ClusterSuiteCon�guring and Managing a Cluster, but is provided herefor your conve-
nience.If you have alreadyinstalledtheappropriateRedHat ClusterSuiteRPMs,follow
theproceduresthatpertainto installingtheRedHat GFSRPMs.

3.1. Installing the Red Hat Cluster Suite Packages
RedHat ClusterSuiteconsistsof thefollowing RPMpackages:

• rgmanager — Managesclusterservicesandresources

• system-config-cluster — Contains the Cluster Con�guration Tool, used to
graphically con�gure the clusterand the display of the current statusof the nodes,
resources,fencingagents,andclusterservices

• ccsd — Containstheclustercon�gurationservicesdaemon(ccsd ) andassociated�les

• magma— Containsaninterfacelibrary for clusterlock management

• magma-plugins — Containspluginsfor themagmalibrary

• cman — Containsthe ClusterManager(CMAN), which is usedfor managingcluster
membership,messaging,andnoti�cation

• cman-kernel — ContainsrequiredCMAN kernelmodules

• dlm — Containsdistributedlock management(DLM) library

• dlm-kernel — ContainsrequiredDLM kernelmodules

• fence — TheclusterI/O fencingsystemthatallowsclusternodesto connectto avariety
of network power switches,�bre channelswitches,andintegratedpower management
interfaces
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• gulm — ContainstheGULM lock managementuserspacetoolsandlibraries(analter-
native to usingCMAN andDLM).

• iddev — Containslibraries usedto identify the �le system(or volumemanager)in
whichadevice is formatted

Also, youcanoptionallyinstallRedHatGFSonyourRedHatClusterSuite.RedHatGFS
consistsof thefollowing RPMs:

• GFS— TheRedHat GFSmodule

• GFS-kernel — TheRedHat GFSkernelmodule

• gnbd — TheGFSNetwork Block Device module

• gnbd-kernel — Kernelmodulefor theGFSNetwork Block Device

• lvm2-cluster — Clusterextensionsfor thelogical volumemanager

• GFS-kernheaders — GFSkernelheader�les

• gnbd-kernheaders — gnbd kernelheader�les

Tip

You can access the Red Hat Cluster Suite and Red Hat GFS products by using Red
Hat Network to subscribe to and access the channels containing the Red Hat Cluster
Suite and Red Hat GFS packages. From the Red Hat Network channel, you can manage
entitlements for your cluster nodes and upgrade packages for each node within the Red
Hat Network Web-based interface. For more information on using Red Hat Network, visit
the following URL:

http://rhn.redha t.c om

YoucaninstallRedHatClusterSuiteandRedHatGFSRPMsusingeitherof thefollowing
methods:

• AutomaticRPM installation— Usingup2date

• CustomRPMinstallation— Selectively installingRPMsusingthe rpm utility

For automaticRPM installation,refer to Section3.1.1AutomaticRPMInstallation. For
customRPM installation,referto Section3.1.2CustomRPMInstallation.
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3.1.1. Automatic RPM Installation
AutomaticRPM installationconsistsof runningthe up2date utility at eachnodefor the
RedHat ClusterSuiteandRedHatGFSproducts.

Note

If you are installing the GFS RPMs, you must run up2date for Red Hat Cluster Suite
before running it for Red Hat GFS.

To automaticallyinstallRPMs,do thefollowing at eachnode:

1. Log onastherootuser.

2. Runup2date --installall --channel Label for RedHatClusterSuite.The
following exampleshows runningthecommandfor i386RPMs:
# up2date --installall --channel rhel-i386-as-4-cluster

3. (Optional) If you are installing Red Hat GFS, run up2date --installall
--channel Label for RedHat GFS.The following exampleshows running the
commandfor i386 RPMs:
# up2date --installall --channel rhel-i386-as-4-gfs-6.1

3.1.2. Custom RPM Installation
CustomRPM installationconsistsof thefollowing steps:

1. Determinewhich RPMsto install. For informationon determiningwhich RPMsto
install, referto Section3.1.2.1DeterminingRPMsTo Install.

2. Install theRPMsusingtherpm utility. For informationaboutinstallingtheRPMsus-
ing therpm utility, referto Section3.1.2.2InstallingPackageswith therpm Utility .

Note

If you are installing the GFS RPMs, you must install Red Hat Cluster Suite before Red
Hat GFS.
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3.1.2.1. Determining RPMs To Install

DeterminingwhichRPMsto install is basedon thefollowing criteria:

• Thelock managerRedHat ClusterSuiteis using— eitherDLM or GULM

• TheRedHat ClusterSuiteandRedHat GFSfunctionsyou areusing(besidesthestan-
dardfunctions)

• Whetherto includedevelopmentlibraries

• Thetypeof kernel(or kernels)is installed

Usethefollowing tablesfor determiningwhichRPMsto install:

• Table3-1— For RedHat ClusterSuitewith DLM

• Table3-2— For RedHat ClusterSuitewith GULM

• Table3-3— For RedHat GFS

Thetablescontainthefollowing informationto assistyou in determiningwhich packages
to install:

• RPMs— Thenamesof theRPMs(excludingrevision numbers)

• Inclusion— Thetablesprovidethefollowing informationaboutwhetheranRPMshould
beincludedin theinstallation:

• Req:RequiredRPM — Youmustinstall theRPM.

• Opt:OptionalRPM— Referto the"Purpose"for moreinformationaboutdetermining
whetherto includetheRPM.

• Dev: DevelopmentRPM — Usedfor developmentpurposes.Referto the"Purpose"
for moreinformationaboutdeterminingwhetherto includetheRPM.

• Purpose— Providesa concisedescriptionof theRPM purpose.Assistsin determining
whichRPMsto includeotherthantherequiredRPMs.

To determinewhichRPMsto includein theinstallation,performthefollowing steps:

1. Determinewhetheryou areinstallingRedHat ClusterSuitewith DLM or RedHat
ClusterSuitewith GULM.
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a. If you are installing RedHat ClusterSuitewith DLM, refer to Table3-1 to
identify whichRPMsarerequired,optional,andfor development.

b. If you areinstalling RedHat ClusterSuitewith GULM, refer to Table3-2 to
identify whichRPMsarerequired,optional,andfor development.

2. If you are installing RedHat GFS,refer to Table3-3 to identify which RPMsare
required,optional,andfor development.

3. With the information gatheredin the previous steps,proceedto install the RPMs
usingtheproceduresin Section3.1.2.2InstallingPackageswith therpm Utility .

RPMs Inclusion Depends
on
Kernel
Type?

Purpose

ccs- ver - rel . arch Req No TheCluster
Con�guration
System

cman- ver - rel . arch Req No TheCluster
Manager

cman-kernel- ver - rel . arch
cman-kernel-hugemem- ver - rel . arch
cman-kernel-smp- ver - rel . arch
Note:Thetypesof RPMsavailablevary
accordingto RHN channel.

Req Yes TheCluster
Managerkernel
modules

dlm- ver - rel . arch Req No TheDistributed
Lock Manager

dlm-kernel- ver - rel . arch
dlm-kernel-hugemem- ver - rel . arch
dlm-kernel-smp- ver - rel . arch
Note:Thetypesof RPMsavailablevary
accordingto RHN channel.

Req Yes TheDistributed
Lock Manager
kernelmodules

fence- ver - rel . arch Req No TheclusterI/O
fencingsystem

iddev- ver - rel . arch Req No A library that
identi�es device
contents
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RPMs Inclusion Depends
on
Kernel
Type?

Purpose

magma-ver - rel . arch Req No A cluster/lock
managerAPI
abstractionlibrary

magma-plugins- ver - rel . arch Req No Clustermanager
pluginsfor magma

gulm- ver - rel . arch
Note:Thegulm moduleis requiredwith
DLM becausethemagma-plugins
modulehasadependency on thegulm
RPM.

Req No TheGrandUni�ed
Lock Manager
(GULM, available
for this releaseand
earlierversionsof
RedHat GFS)

perl-Net-Telnet- ver - rel . arch Req No Net-TelnetPerl
module

rgmanager- ver - rel . arch Opt No OpensourceHA
resourcegroup
failover

system-config-cluster- ver - rel . archReq No GUI to manage
cluster
con�guration

ipvsadm- ver - rel . arch Opt No Utility to administer
theLinux Virtual
Server

piranha- ver - rel . arch Opt No Cluster
administrationtools

ccs-devel- ver - rel . arch Dev No CCSstaticlibrary

cman-kernheaders- ver - rel . arch Dev No cman kernelheader
�les

dlm-devel- ver - rel . arch Dev No TheDistributed
Lock Manager
user-spacelibraries

dlm-kernheaders- ver - rel . arch Dev No dlm kernelheader
�les
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RPMs Inclusion Depends
on
Kernel
Type?

Purpose

iddev-devel- ver - rel . arch Dev No iddev development
libraries

magma-devel- ver - rel . arch Dev No A cluster/lock
managerAPI
abstractionlibrary

Table 3-1.RPM SelectionCriteria: RedHat Cluster Suite with DLM

RPMs Inclusion Depends
on
Kernel
Type?

Purpose

ccs- ver - rel . arch Req No TheCluster
Con�guration
System

fence- ver - rel . arch Req No TheclusterI/O
fencingsystem

gulm- ver - rel . arch Req No TheGrandUni�ed
Lock Manager
(GULM, available
for this releaseand
earlierversionsof
RedHat GFS)

iddev- ver - rel . arch Req No A library that
identi�es device
contents

magma-ver - rel . arch Req No A cluster/lock
managerAPI
abstractionlibrary

magma-plugins- ver - rel . arch Req No Clustermanager
pluginsfor magma

perl-Net-Telnet- ver - rel . arch Req No Net-TelnetPerl
module
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RPMs Inclusion Depends
on
Kernel
Type?

Purpose

system-config-cluster- ver - rel . archReq No GUI to manage
cluster
con�guration

ipvsadm- ver - rel . arch Opt No Utility to administer
theLinux Virtual
Server

piranha- ver - rel . arch Opt No Cluster
administrationtools

ccs-devel- ver - rel . arch Dev No CCSstaticlibrary

gulm-devel- ver - rel . arch Dev No gulm libraries

iddev-devel- ver - rel . arch Dev No iddev development
libraries

magma-devel- ver - rel . arch Dev No A cluster/lock
managerAPI
abstractionlibrary

Table 3-2.RPM SelectionCriteria: RedHat Cluster Suite with GULM

RPMs Inclusion Depends
on
Kernel
Type?

Purpose

GFS-ver - rel . arch Req No TheRedHat GFS
module

GFS-kernel- ver - rel . arch
GFS-kernel-hugemem- ver - rel . arch
GFS-kernel-smp- ver - rel . arch
Note:Thetypesof RPMsavailablevary
accordingto RHN channel.

Req Yes TheRedHat GFS
kernelmodules

gnbd- ver - rel . arch Opt No TheGFSNetwork
Block Device
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RPMs Inclusion Depends
on
Kernel
Type?

Purpose

gnbd-kernel- ver - rel . arch
gnbd-kernel-hugemem- ver - rel . arch
gnbd-kernel-smp- ver - rel . arch
Note:Thetypesof RPMsavailablevary
accordingto RHN channel.

Opt Yes Kernelmodulefor
GFSNetwork
Block Device

lvm2-cluster- ver - rel . arch Req No Clusterextensions
for thelogical
volumemanager

GFS-kernheaders- ver - rel . arch Dev No GFSkernelheader
�les

gnbd-kernheaders- ver - rel . arch Dev No gnbd kernelheader
�les

Table 3-3.RPM SelectionCriteria: RedHat GFS

3.1.2.2. Installing Packages with the rpm Utility

You canusethe rpm utility to install RPMsfrom CDscreatedwith RHN ISOs.Thepro-
cedureconsistsof copying RPMs to a local computer, removing the RPMs that arenot
neededfor theinstallation,copying theRPMsto theclusternodes,andinstallingthem.

To install theRPMs,follow theseinstructions:

1. At a local computer(onethat is not partof thecluster)make a temporarydirectory
to containtheRPMs.For example:
$ mkdir /tmp/RPMS/

2. InserttheRedHat ClusterSuiteCD into theCD-ROM drive.

Note

If a Question dialog box is displayed that asks if you want to run autorun , click No.

3. Copy all theRPM �les from theCD (locatedin /media/cdrom/RedHat/RPMS/ )
to thetemporarydirectorycreatedearlier. For example:
$ cp /media/cdrom/RedHat/RPMS/*.rpm /tmp/RPMS/
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Note

If your local computer is running a version of Red Hat Enterprise Linux that
is earlier than Red Hat Enterprise Linux 4, the path to the RPMs on the CD
may be different. For example, on Red Hat Enterprise Linux 3, the path is
/mnt/cdrom/RedHat/ RPMS/ .

4. EjecttheCD from theCD-ROM drive.

5. (Optional) If you are installing RedHat GFS, insert a Red Hat GFS CD into the
CD-ROM drive. If youarenot installingRedHatGFS,proceedto step8.

Note

If a Question dialog box is displayed that asks if you want to run autorun , click No.

6. Copy all theRPM �les from theCD (locatedin /media/cdrom/RedHat/RPMS/ )
to thetemporarydirectorycreatedearlier. For example:
$ cp /media/cdrom/RedHat/RPMS/*.rpm /tmp/RPMS/

Note

If your local computer is running a version of Red Hat Enterprise Linux that
is earlier than Red Hat Enterprise Linux 4, the path to the RPMs on the CD
may be different. For example, on Red Hat Enterprise Linux 3, the path is
/mnt/cdrom/RedHat/ RPMS/ .

7. EjecttheCD from theCD-ROM drive.

8. Changeto thetemporarydirectorycontainingthecopiedRPM �les. For example:
$ cd /tmp/RPMS/

9. Remove the"-kernel"RPMsfor kernelsthatarenot installedin theclusternode,and
any otherRPMsthatarenot beinginstalled(for example,optionalor development
RPMS).Thefollowing exampleremovesSMPandhugemem"-kernel"RPM �les:
$ rm *-kernel-smp* *-kernel-hugemem*

For information about selecting the RPMs to install, refer to
Section3.1.2.1DeterminingRPMsTo Install.

10.Log in to eachclusternodeas the root userand make a directory to containthe
RPMs.For example:
# mkdir /tmp/node-RPMS/
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11.Copy theRPMsfrom thetemporarydirectoryin thelocal computerto directoriesin
theclusternodesusingthescp command.For example,to copy theRPMsto node
rhcs-node-01,run thefollowing commandat thelocal computer:
$ scp /tmp/RPMS/*.rpm root@rhcs-node-01:/tmp/node-RPMS/

12.At eachnode(loggedin asroot), changeto the temporarydirectorycreatedearlier
(/tmp/node-RPMS ) andinstall theRPMsby runningthe rpm utility asfollows:
# cd /tmp/node-RPMS/
# rpm -Uvh *
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Chapter 4.
Getting Star ted

This chapterdescribesproceduresfor initial setupof GFSandcontainsthefollowing sec-
tions:

• Section4.1PrerequisiteTasks

• Section4.2Initial SetupTasks

4.1. Prerequisite Tasks
BeforesettingupRedHatGFS,makesurethatyouhavenotedthekey characteristicsof the
GFSnodes(referto Section1.5BeforeSettingUp GFS) andhaveloadedtheGFSmodules
into eachGFSnode.Also, make surethat theclockson theGFSnodesaresynchronized.
It is recommendedthatyouusetheNetwork TimeProtocol(NTP) softwareprovidedwith
yourRedHatEnterpriseLinux distribution.

Note

The system clocks in GFS nodes must be within a few minutes of each other to pre-
vent unnecessary inode time-stamp updating. Unnecessary inode time-stamp updating
severely impacts cluster performance.

4.2. Initial Setup Tasks
Initial GFSsetupconsistsof thefollowing tasks:

1. Settingup logical volumes.

2. Making aGFS�les system.

3. Mounting�le systems.

Follow thesestepsto setupGFSinitially.

1. UsingCLVM (ClusterLogical VolumeManager),createa logical volumefor each
RedHatGFS�le system.
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Note

You can use init.d scripts included with Red Hat Cluster Suite to automate acti-
vating and deactivating logical volumes. For more information about init.d scripts,
refer to Red Hat Cluster Suite Con�gur ing and Managing a Cluster.

2. CreateGFS�le systemsonlogicalvolumescreatedin Step1.Chooseauniquename
for each�le system.For moreinformationaboutcreatingaGFS�le system,referto
Section5.1Makinga File System.

Commandusage:

gfs_mkfs -p lock_dlm -t ClusterName:FSName -j NumberJournals
BlockDevice

3. At eachnode,mounttheGFS�le systems.For moreinformationaboutmountinga
GFS�le system,referto Section5.2Mountinga File System.

Commandusage:

mount -t gfs BlockDevice MountPoint

mount -t gfs -o acl BlockDevice MountPoint

The-o acl mount optionallowsmanipulating�le ACLs.If a�le systemismounted
without the-o acl mountoption,usersareallowedto view ACLs(with getfacl ),
but arenot allowedto setthem(with setfacl ).

Note

You can use init.d scripts included with Red Hat Cluster Suite to automate mount-
ing and unmounting GFS �le systems. For more information about init.d scripts,
refer to Red Hat Cluster Suite Con�gur ing and Managing a Cluster.
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This chapterdescribesthe tasksand commandsfor managingGFS and consistsof the
following sections:

• Section5.1Makinga File System

• Section5.2Mountinga File System

• Section5.3Unmountinga File System

• Section5.4GFSQuotaManagement

• Section5.5Growinga File System

• Section5.6AddingJournalsto a File System

• Section5.7DirectI/O

• Section5.8DataJournaling

• Section5.9Con�guring atime Updates

• Section5.10SuspendingActivityona File System

• Section5.11DisplayingExtendedGFSInformationandStatistics

• Section5.12Repairinga File System

• Section5.13Context-DependentPathNames

5.1. Making a File System
Onceaclusteris setupandrunning,youcancreateaGFS�le systemwith thegfs_mkfs
command.A �le systemis createdonanactivatedCLVM volume.Thefollowing informa-
tion is requiredto run thegfs_mkfs command:

• Lock protocol/modulename(for example,lock_dlm )

• Clustername

• Numberof journals(onejournal requiredfor eachnodethatmay bemountingthe �le
system)
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5.1.1. Usage

gfs_mkfs -p LockProtoName -t LockTableName -j Number BlockDevice

Warning

Make sure that you are very familiar with using the LockProtoName and
LockTableName parameters. Improper use of the LockProtoName and
LockTableName parameters may cause �le system or lock space corruption.

LockProtoName

Speci�esthenameof thelockingprotocol(for example,lock_dlm ) to use.

LockTableName

This parameterhas two parts separatedby a colon (no spaces)as follows:
ClusterName:FSName

• ClusterName , thenameof theRedHat clusterfor which theGFS�le systemis
beingcreated.

• FSName, the�le-systemname,canbe1 to 16 characterslong,andthenamemust
beuniqueamongall �le systemsin thecluster.

Number

Speci�esthenumberof journalsto becreatedby thegfs_mkfs command.Onejour-
nal is requiredfor eachnodethat mountsthe �le system.(More journalsthan are
neededcanbespeci�edat creationtime to allow for futureexpansion.)

BlockDevice

Speci�esavolume.

5.1.2. Examples
In this example,lock_dlm is the locking protocolthat the �le systemuses.The cluster
nameis alpha , andthe�le-systemnameis gfs1 . The�le systemcontainseight journals
andis createdon /dev/vg01/lvol0 .

gfs_mkfs -p lock_dlm -t alpha:gfs1 -j 8 /dev/vg01/lvol0
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In this example,a secondlock_dlm �le systemis made,which canbe usedin cluster
alpha . The�le-systemnameis gfs2 . The�le systemcontainseightjournalsandiscreated
on /dev/vg01/lvol1 .

gfs_mkfs -p lock_dlm -t alpha:gfs2 -j 8 /dev/vg01/lvol1

5.1.3. Complete Options
Table5-1 describesthegfs_mkfs commandoptions(�ags andparameters).

Flag Parameter Description

-b BlockSize Setsthe�le-systemblocksizeto BlockSize .
Default blocksizeis 4096bytes.

-D Enablesdebuggingoutput.

-h Help.Displaysavailableoptions.

-J MegaBytes Speci�esthesizeof thejournalin megabytes.
Default journalsizeis 128megabytes.The
minimumsizeis 32megabytes.

-j Number Speci�esthenumberof journalsto becreated
by thegfs_mkfs command.Onejournalis
requiredfor eachnodethatmountsthe�le
system.
Note: More journalsthanareneededcanbe
speci�edat creationtime to allow for future
expansion.

-p LockProtoName Speci�esthenameof thelockingprotocolto
use.Recognizedcluster-locking protocols
include:
lock_dlm — Thestandardlockingmodule.
lock_gulm — Thelockingmodule
compatiblewith earlierversionsof GFS.

lock_nolock — May beusedwhenGFSis
actingasa local �le system(onenodeonly).

-O Preventsthegfs_mkfs commandfrom asking
for con�rmation beforewriting the�le system.

-q Quiet.Do notdisplayanything.
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Flag Parameter Description

-r MegaBytes Speci�esthesizeof theresourcegroupsin
megabytes.Default resourcegroupsizeis 256
megabytes.

-s Blocks Speci�esthejournal-segmentsizein �le-system
blocks.

-t LockTableName This parameterhastwo partsseparatedby a
colon(nospaces)asfollows:
ClusterName:FSName .
ClusterName is thenameof theRedHat
clusterfor which theGFS�le systemis being
created.Theclusternameis setin the
/etc/cluster/cluster.conf �le via the
Cluster Con�guration Tool anddisplayedat
theCluster StatusTool in theRedHat
ClusterSuiteclustermanagementGUI.
FSName, the�le-systemname,canbe1 to 16
charactersin length,andthenamemustbe
uniqueamongall �le systemsin thecluster.

-V Displayscommandversioninformation.

Table 5-1.CommandOptions: gfs_mkfs

5.2. Mounting a File System
Before you can mount a GFS �le system, the �le system must exist (refer to
Section5.1Makinga File System), the volume where the �le system exists must be
activated, and the supportingclusteringand locking systemsmust be started(refer to
Chapter4 GettingStarted and Red Hat Cluster Suite Con�guring and Managing a
Cluster). After thoserequirementshave beenmet,you canmounttheGFS�le systemas
youwould any Linux �le system.

To manipulate�le ACLs, you mustmountthe �le systemwith the -o acl mountoption.
If a �le systemis mountedwithout the -o acl mountoption,usersareallowed to view
ACLs(with getfacl ), but arenotallowedto setthem(with setfacl ).

5.2.1. Usage
Mounting Without ACL Manipulation

mount -t gfs BlockDevice MountPoint
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Mounting With ACL Manipulation

mount -t gfs -o acl BlockDevice MountPoint

-o acl

GFS-speci�coptionto allow manipulating�le ACLs.

BlockDevice

Speci�estheblockdevice wheretheGFS�le systemresides.

MountPoint

Speci�esthedirectorywheretheGFS�le systemshouldbemounted.

5.2.2. Example
In this example,the GFS �le systemon /dev/vg01/lvol0 is mountedon the /gfs1
directory.

mount -t gfs /dev/vg01/lvol0 /gfs1

5.2.3. Complete Usage

mount -t gfs BlockDevice MountPoint -o option

The -o option consistsof GFS-speci�coptions(refer to Table5-2) or acceptablestan-
dardLinux mount -o options,or a combinationof both.Multiple option parameters
areseparatedby acommaandnospaces.

Note

The mount command is a Linux system command. In addition to using GFS-speci�c op-
tions described in this section, you can use other, standard, mount command options (for
example, -r ). For information about other Linux mount command options, see the Linux
mount man page.

Table5-2 describesthe availableGFS-speci�c -o option valuesthat canbe passedto
GFSat mounttime.
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Option Description

acl Allows manipulating�le ACLs. If a �le system
is mountedwithout the acl mountoption,
usersareallowedto view ACLs (with
getfacl ), but arenotallowedto setthem(with
setfacl ).

hostdata= HostIDInfo This �eld provideshost(thecomputeronwhich
the�le systemis beingmounted)identity
informationto thelock module.Theformatand
behavior of HostIDInfo dependson thelock
moduleused.For lock_gulm , it overridesthe
uname -n network nodenameusedasthe
default valueby lock_gulm . This �eld is
ignoredby the lock_dlm andlock_nolock
lock modules.

ignore_local_fs
Caution: Thisoptionshouldnot be
usedwhenGFS�le systemsare
shared.

ForcesGFSto treatthe�le systemasa
multihost�le system.By default,using
lock_nolock automaticallyturnson the
localcaching andlocalflocks �ags.

localcaching
Caution: Thisoptionshouldnot be
usedwhenGFS�le systemsare
shared.

Tells GFSthatit is runningasa local �le
system.GFScanthenturn onselected
optimizationcapabilitiesthatarenotavailable
whenrunningin clustermode.The
localcaching �ag is automaticallyturnedon
by lock_nolock .

localflocks
Caution: Thisoptionshouldnot be
usedwhenGFS�le systemsare
shared.

Tells GFSto let theVFS (virtual �le system)
layerdo all �ock andfcntl. The localflocks
�ag is automaticallyturnedonby
lock_nolock .

lockproto= LockModuleName Allows theuserto specifywhich locking
protocolto usewith the�le system.If
LockModuleName is notspeci�ed,the
lockingprotocolnameis readfrom the
�le-systemsuperblock.

locktable= LockTableName Allows theuserto specifywhich locking table
to usewith the�le system.
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Option Description

oopses_ok Thisoptionallows aGFSnodeto not panic
whenanoopsoccurs.(By default,aGFSnode
panicswhenanoopsoccurs,causingthe�le
systemusedby thatnodeto stall for otherGFS
nodes.)A GFSnodenot panickingwhenan
oopsoccursminimizesthefailureonother
GFSnodesusingthe�le systemthatthefailed
nodeis using.Theremaybecircumstances
whereyoudonotwantto usethisoption—
for example,whenyou needmoredetailed
troubleshootinginformation.Usethis option
with care.
Note:This optionis turnedonautomaticallyif
lock_nolock locking is speci�ed;however,
youcanoverrideit by usingthe
ignore_local_fs option.

upgrade Upgradetheon-diskformatof the�le systemso
thatit canbeusedby newer versionsof GFS.

Table 5-2.GFS-Speci�c Mount Options

5.3. Unmounting a File System
TheGFS�le systemcanbeunmountedthesamewayasany Linux �le system— by using
theumount command.

Note

The umount command is a Linux system command. Information about this command can
be found in the Linux umount command man pages.

5.3.1. Usage

umount MountPoint

MountPoint

Speci�esthedirectorywheretheGFS�le systemshouldbemounted.
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5.4. GFS Quota Management
File-systemquotasareusedto limit the amountof �le-system spacea useror groupcan
use.A useror groupdoesnot have a quotalimit until oneis set.GFSkeepstrackof the
spaceusedby eachuserandgroupeven whenthereareno limits in place.GFSupdates
quotainformationin a transactionalway sosystemcrashesdo not requirequotausagesto
bereconstructed.

To prevent a performanceslowdown, a GFSnodesynchronizesupdatesto the quota�le
only periodically. The"fuzzy" quotaaccountingcanallow usersor groupsto slightly ex-
ceedthesetlimit. To minimizethis,GFSdynamicallyreducesthesynchronizationperiod
asa "hard"quotalimit is approached.

GFSusesits gfs_quota commandto managequotas.OtherLinux quotafacilitiescannot
beusedwith GFS.

5.4.1. Setting Quotas
Two quotasettingsareavailablefor eachuserID (UID) or groupID (GID): a hard limit
andawarn limit.

A hardlimit is theamountof spacethatcanbeused.The�le systemwill not let theuser
or groupusemorethanthatamountof diskspace.A hardlimit valueof zero meansthatno
limit is enforced.

A warnlimit is usuallyavaluelessthanthehardlimit. The�le systemwill notify theuser
or groupwhenthe warn limit is reachedto warn themof the amountof spacethey are
using.A warnlimit valueof zero meansthatno limit is enforced.

Limits aresetusingthe gfs_quota command.Thecommandonly needsto be run on a
singlenodewhereGFSis mounted.

5.4.1.1. Usage

SettingQuotas,Hard Limit

gfs_quota limit -u User -l Size -f MountPoint

gfs_quota limit -g Group -l Size -f MountPoint

SettingQuotas,Warn Limit

gfs_quota warn -u User -l Size -f MountPoint

gfs_quota warn -g Group -l Size -f MountPoint
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User

A userID to limit or warn.It canbeeithera usernamefrom thepassword �le or the
UID number.

Group

A groupID to limit or warn.It canbeeithera groupnamefrom thegroup�le or the
GID number.

Size

Speci�esthenew valueto limit or warn.By default, thevalueis in unitsof megabytes.
The additional-k , -s and -b �ags changethe units to kilobytes,sectors,and �le-
systemblocks,respectively.

MountPoint

Speci�estheGFS�le systemto which theactionsapply.

5.4.1.2. Examples

This examplesetsthe hard limit for userBert to 1024megabytes(1 gigabyte)on �le
system/gfs .

gfs_quota limit -u Bert -l 1024 -f /gfs

This examplesetsthewarnlimit for groupID 21 to 50kilobyteson �le system/gfs .

gfs_quota warn -g 21 -l 50 -k -f /gfs

5.4.2. Displa ying Quota Limits and Usage
Quotalimits and currentusagecan be displayedfor a speci�c useror group using the
gfs_quota get command.The entirecontentsof the quota�le canalsobe displayed
usingthe gfs_quota list command,in which caseall IDs with a non-zerohardlimit,
warnlimit, or valuearelisted.

5.4.2.1. Usage

Displaying Quota Limits for a User

gfs_quota get -u User -f MountPoint
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Displaying Quota Limits for a Group

gfs_quota get -g Group -f MountPoint

Displaying Entir e Quota File

gfs_quota list -f MountPoint

User

A userID to displayinformationabouta speci�c user. It canbe eithera username
from thepassword �le or theUID number.

Group

A groupID to display informationabouta speci�c group.It canbe eithera group
namefrom thegroup�le or theGID number.

MountPoint

Speci�estheGFS�le systemto which theactionsapply.

5.4.2.2. Command Output

GFSquotainformationfrom thegfs_quota commandis displayedasfollows:

user User : limit: LimitSize warn: WarnSize value: Value

group Group : limit: LimitSize warn: WarnSize value: Value

TheLimitSize , WarnSize , andValue numbers(values)arein unitsof megabytesby
default. Adding the -k , -s , or -b �ags to thecommandline changetheunitsto kilobytes,
sectors,or �le-systemblocks,respectively.

User

A usernameor ID to which thedatais associated.

Group

A groupnameor ID to which thedatais associated.

LimitSize

Thehardlimit setfor theuseror group.This valueis zeroif no limit hasbeenset.



Chapter 5. Managing GFS 39

Value

Theactualamountof diskspaceusedby theuseror group.

5.4.2.3. Comments

Whendisplayingquotainformation,thegfs_quota commanddoesnot resolveUIDs and
GIDs into namesif the -n optionis addedto thecommandline.

Spaceallocatedto GFS's hidden�les canbeleft out of displayedvaluesfor theroot UID
andGID by addingthe-d optionto thecommandline. This is usefulwhentrying to match
thenumbersfrom gfs_quota with theresultsof a du command.

5.4.2.4. Examples

This exampledisplaysquotainformationfor all usersandgroupsthathave a limit setor
areusingany diskspaceon �le system/gfs .

gfs_quota list -f /gfs

This exampledisplaysquotainformationin sectorsfor groupusers on �le system/gfs .

gfs_quota get -g users -f /gfs -s

5.4.3. Sync hronizing Quotas
GFSstoresall quotainformation in its own internal �le on disk. A GFSnodedoesnot
updatethisquota�le for every �le-systemwrite; rather, it updatesthequota�le onceevery
60 seconds.This is necessaryto avoid contentionamongnodeswriting to the quota�le,
whichwould causeaslowdown in performance.

As a useror groupapproachestheir quotalimit, GFSdynamicallyreducesthe time be-
tweenits quota-�le updatesto prevent the limit from being exceeded.The normal time
periodbetweenquotasynchronizationsis a tunableparameter, quota_quantum , andcan
bechangedusingthegfs_tool command.By default,thetimeperiodis60seconds.Also,
thequota_quantum parametermustbeseton eachnodeandeachtime the�le systemis
mounted.(Changesto thequota_quantum parameterarenotpersistentacrossunmounts.)

You canusethe gfs_quota sync commandto synchronizethequotainformationfrom
anodeto theon-diskquota�le betweentheautomaticupdatesperformedby GFS.
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5.4.3.1. Usage

Synchronizing Quota Information

gfs_quota sync -f MountPoint

MountPoint

Speci�estheGFS�le systemto which theactionsapply.

Tuning the Time BetweenSynchronizations

gfs_tool settune MountPoint quota_quantum Seconds

MountPoint

Speci�estheGFS�le systemto which theactionsapply.

Seconds

Speci�es the new time periodbetweenregular quota-�le synchronizationsby GFS.
Smallervaluesmayincreasecontentionandslow down performance.

5.4.3.2. Examples

This examplesynchronizesthequotainformationfrom thenodeit is run on to �le system
/gfs .

gfs_quota sync -f /gfs

This examplechangesthe default time periodbetweenregular quota-�le updatesto one
hour(3600seconds)for �le system/gfs on asinglenode.

gfs_tool settune /gfs quota_quantum 3600

5.4.4. Disab ling/Enab ling Quota Enforcement
Enforcementof quotascanbedisabledfor a �le systemwithout clearingthelimits setfor
all usersandgroups.Enforcementcanalsobeenabled.Disablingandenablingof quotaen-
forcementis doneby changingatunableparameter, quota_enforce , with thegfs_tool
command.The quota_enforce parametermust be disabledor enabledon eachnode
wherequotaenforcementshouldbedisabled/enabled.Eachtimethe�le systemismounted,
enforcementis enabledby default. (Disablingis not persistentacrossunmounts.)
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5.4.4.1. Usage

gfs_tool settune MountPoint quota_enforce {0|1}

MountPoint

Speci�estheGFS�le systemto which theactionsapply.

quota_enforce {0|1}

0 = disabled

1 = enabled

5.4.4.2. Comments

A valueof 0 disablesenforcement.Enforcementcanbeenabledby runningthecommand
with a valueof 1 (insteadof 0) asthe �nal commandline parameter. Even whenGFSis
notenforcingquotas,it still keepstrackof the�le-systemusagefor all usersandgroupsso
thatquota-usageinformationdoesnot requirerebuilding afterre-enablingquotas.

5.4.4.3. Examples

This exampledisablesquotaenforcementon �le system/gfs .

gfs_tool settune /gfs quota_enforce 0

This exampleenablesquotaenforcementon �le system/gfs .

gfs_tool settune /gfs quota_enforce 1

5.4.5. Disab ling/Enab ling Quota Accounting
By default,quotaaccountingis enabled;therefore,GFSkeepstrackof diskusagefor every
userandgroupevenwhenno quotalimits have beenset.Quotaaccountingincursunnec-
essaryoverheadif quotasarenot used.You candisablequotaaccountingcompletelyby
settingthequota_account tunableparameterto 0. This mustbedoneon eachnodeand
aftereachmount.(The0 settingis not persistentacrossunmounts.)Quotaaccountingcan
beenabledby settingthequota_account tunableparameterto 1.
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5.4.5.1. Usage

gfs_tool settune MountPoint quota_account {0|1}

MountPoint

Speci�estheGFS�le systemto which theactionsapply.

quota_account {0|1}

0 = disabled

1 = enabled

5.4.5.2. Comments

To enablequotaaccountingon a �le system,the quota_account parametermustbeset
backto 1. Afterward,theGFSquota�le mustbeinitialized to accountfor all currentdisk
usagefor usersand groupson the �le system.The quota�le is initialized by running:
gfs_quota init -f MountPoint .

Note

Initializing the quota �le requires scanning the entire �le system and may take a long time.

5.4.5.3. Examples

This exampledisablesquotaaccountingon �le system/gfs ona singlenode.

gfs_tool settune /gfs quota_account 0

Thisexampleenablesquotaaccountingon�le system/gfs onasinglenodeandinitializes
thequota�le.

gfs_tool settune /gfs quota_account 1

gfs_quota init -f /gfs
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5.5. Growing a File System
Thegfs_grow commandis usedto expanda GFS�le systemafter thedevice wherethe
�le systemresideshasbeenexpanded.Runningagfs_grow commandonanexistingGFS
�le system�lls all sparespacebetweenthe currentendof the �le systemandtheendof
the device with a newly initialized GFS�le-system extension.Whenthe �ll operationis
completed,the resourceindex for the �le systemis updated.All nodesin theclustercan
thenusetheextrastoragespacethathasbeenadded.

Thegfs_grow commandmustberun on a mounted�le system,but only needsto berun
on onenodein a cluster. All the othernodessensethat the expansionhasoccurredand
automaticallystartusingthenew space.

To verify thatthechangesweresuccessful,usethegfs_grow commandwith the -T (test)
and-v (verbose)�ags. Runningthecommandwith those�ags displaysthecurrentstateof
themountedGFS�le system.

5.5.1. Usage

gfs_grow MountPoint

MountPoint

Speci�estheGFS�le systemto which theactionsapply.

5.5.2. Comments
Beforerunningthegfs_grow command:

• Backup importantdataon the�le system.

• Display the volume that is used by the �le systemto be expandedby running a
gfs_tool df MountPoint command.

• Expand the underlying cluster volume with LVM. (Refer to the LVM HOWTO at
http://www.tldp.org/HOWTO/LVM-HOWTO/index.html for command usage with

CLVM.)

After runningthegfs_grow command,run a df commandto checkthatthenew spaceis
now availablein the�le system.

5.5.3. Examples
In thisexample,the�le systemon the /gfs1 directoryis expanded.
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gfs_grow /gfs1

In thisexample,thestateof themounted�le systemis checked.

gfs_grow -Tv /gfs1

5.5.4. Complete Usage

gfs_grow [ Options ] { MountPoint | Device } [ MountPoint | Device ]

MountPoint

Speci�esthedirectorywheretheGFS�le systemis mounted.

Device

Speci�esthedevice nodeof the�le system.

Table5-3 describestheGFS-speci�coptionsthatcanbeusedwhile expandinga GFS�le
system.

Option Description

-h Help.Displaysashortusagemessage.

-q Quiet.Turnsdown theverbositylevel.

-T Test.Do all calculations,but donotwrite any datato thedisk
anddonot expandthe�le system.

-V Displayscommandversioninformation.

-v Turnsup theverbosityof messages.

Table 5-3.GFS-speci�c Options Available While Expanding A File System

5.6. Adding Journals to a File System
The gfs_jadd commandis usedto add journalsto a GFS �le systemafter the device
wherethe �le systemresideshasbeenexpanded.Runninga gfs_jadd commandon a
GFS�le systemusesspacebetweenthecurrentendof the �le systemandtheendof the
devicewherethe�le systemresides.Whenthe�ll operationis completed,thejournalindex
is updated.
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Thegfs_jadd commandmustberun on mounted�le system,but it only needsto berun
ononenodein thecluster. All theothernodessensethattheexpansionhasoccurred.

To verify thatthechangesweresuccessful,usethegfs_jadd commandwith the -T (test)
and-v (verbose)�ags. Runningthecommandwith those�ags displaysthecurrentstateof
themountedGFS�le system.

5.6.1. Usage

gfs_jadd -j Number MountPoint

Number

Speci�esthenumberof new journalsto beadded.

MountPoint

Speci�esthedirectorywheretheGFS�le systemis mounted.

5.6.2. Comments
Beforerunningthegfs_jadd command:

• Backup importantdataon the�le system.

• Run a gfs_tool df MountPoint commandto display the volumeusedby the �le
systemwherejournalswill beadded.

• Expand the underlying cluster volume with LVM. (Refer to the LVM HOWTO at
http://www.tldp.org/HOWTO/LVM-HOWTO/index.html for command usage with

CLVM.)

After running the gfs_jadd command,run a gfs_jadd commandwith the -T and -v
�ags enabledto checkthatthenew journalshave beenaddedto the�le system.

5.6.3. Examples
In thisexample,onejournalis addedto the�le systemon the /gfs1 directory.

gfs_jadd -j1 /gfs1

In thisexample,two journalsareaddedto the�le systemon the /gfs1 directory.

gfs_jadd -j2 /gfs1
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In this example,thecurrentstateof the �le systemon the /gfs1 directoryis checked for
thenew journals.

gfs_jadd -Tv /gfs1

5.6.4. Complete Usage

gfs_jadd [ Options ] { MountPoint | Device } [ MountPoint | Device ]

MountPoint

Speci�esthedirectorywheretheGFS�le systemis mounted.

Device

Speci�esthedevice nodeof the�le system.

Table5-4 describesthe GFS-speci�coptionsthat canbeusedwhenaddingjournalsto a
GFS�le system.

Flag Parameter Description

-h Help.Displaysshortusagemessage.

-J MegaBytes Speci�esthesizeof thenew journalsin
megabytes.Default journalsizeis 128
megabytes.Theminimumsizeis 32megabytes.
To addjournalsof differentsizesto the�le
system,thegfs_jadd commandmustberun for
eachsizejournal.Thesizespeci�edis rounded
down sothatit is amultipleof the
journal-segmentsizethatwasspeci�edwhenthe
�le systemwascreated.

-j Number Speci�esthenumberof new journalsto beadded
by thegfs_jadd command.Thedefault valueis
1.

-T Test.Do all calculations,but donotwrite any
datato thediskanddonotaddjournalsto the�le
system.Enablingthis �ag helpsdiscover what
thegfs_jadd commandwould have doneif it
wererunwithout this �ag. Usingthe-v �ag with
the-T �ag turnsup theverbositylevel to display
moreinformation.
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Flag Parameter Description

-q Quiet.Turnsdown theverbositylevel.

-V Displayscommandversioninformation.

-v Turnsup theverbosityof messages.

Table 5-4.GFS-speci�c Options Available When Adding Journals

5.7. Direct I/O
Direct I/O is a featureof the�le systemwhereby�le readsandwritesgodirectly from the
applicationsto thestoragedevice, bypassingtheoperatingsystemreadandwrite caches.
Direct I/O is usedonly by applications(suchasdatabases)thatmanagetheir own caches.

An applicationinvokesdirectI/O by openinga �le with theO_DIRECT�ag. Alternatively,
GFScanattachadirectI/O attributeto a �le, in whichcasedirectI/O is usedregardlessof
how the�le is opened.

Whena �le is openedwith O_DIRECT, or whena GFSdirect I/O attribute is attachedto
a �le, all I/O operationsmustbedonein block-sizemultiplesof 512bytes.The memory
beingreadfrom or written to mustalsobe512-bytealigned.

Oneof thefollowing methodscanbeusedto enabledirectI/O ona �le:

• O_DIRECT

• GFS�le attribute

• GFSdirectoryattribute

5.7.1. O_DIRECT

If anapplicationusestheO_DIRECT�ag on anopen() systemcall, directI/O is usedfor
theopened�le.

To causetheO_DIRECT�ag to bede�nedwith recentglibc libraries,de�ne _GNU_SOURCE
at the beginning of a source�le beforeany includes,or de�ne it on the cc line when
compiling.

5.7.2. GFS File Attrib ute
Thegfs_tool commandcanbeusedto assign(set)adirectI/O attribute�ag, directio ,
to aGFS�le. Thedirectio �ag canalsobecleared.
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5.7.2.1. Usage

Setting the directio Flag

gfs_tool setflag directio File

Clearing the directio Flag

gfs_tool clearflag directio File

File

Speci�esthe�le wherethedirectio �ag is assigned.

5.7.2.2. Example

In this example,the commandsetsthe directio �ag on the �le nameddatafile in
directory/gfs1 .

gfs_tool setflag directio /gfs1/datafile

5.7.3. GFS Director y Attrib ute
The gfs_tool command can be used to assign (set) a direct I/O attribute �ag,
inherit_directio , to a GFS directory. Enabling the inherit_directio �ag
on a directory causesall newly createdregular �les in that directory to automatically
inherit the directio �ag. Also, the inherit_directio �ag is inheritedby any new
subdirectoriescreatedin thedirectory. The inherit_directio �ag canalsobecleared.

5.7.3.1. Usage

Setting the inherit_directio �ag

gfs_tool setflag inherit_directio Directory

Clearing the inherit_directio �ag

gfs_tool clearflag inherit_directio Directory
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Directory

Speci�esthedirectorywherethe inherit_directio �ag is set.

5.7.3.2. Example

In this example,thecommandsetsthe inherit_directio �ag on thedirectorynamed
/gfs1/data/ .

gfs_tool setflag inherit_directio /gfs1/data/

5.8. Data Journaling
Ordinarily, GFSwritesonly metadatato its journal.File contentsaresubsequentlywritten
to diskby thekernel's periodicsyncthat�ushes�le-systembuffers.An fsync() call ona
�le causesthe�le' s datato bewritten to disk immediately. Thecall returnswhenthedisk
reportsthatall datais safelywritten.

Datajournalingcanresultin a reducedfsync() time, especiallyfor small �les, because
the �le datais written to the journal in additionto the metadata.An fsync() returnsas
soonasthedatais written to thejournal,which canbesubstantiallyfasterthanthetime it
takesto write the�le datato themain�le system.

Applicationsthatrely on fsync() to sync�le datamayseeimprovedperformanceby us-
ing datajournaling.Datajournalingcanbeenabledautomaticallyfor any GFS�les created
in a �agged directory(andall its subdirectories).Existing �les with zerolengthcanalso
have datajournalingturnedonor off.

Usingthegfs_tool command,datajournalingis enabledon a directory(andall its sub-
directories)or on a zero-length�le by settingthe inherit_jdata or jdata attribute
�ags to thedirectoryor �le, respectively. Thedirectoryand�le attribute �ags canalsobe
cleared.

5.8.1. Usage
Settingand Clearing the inherit_jdata Flag

gfs_tool setflag inherit_jdata Directory
gfs_tool clearflag inherit_jdata Directory

Settingand Clearing the jdata Flag

gfs_tool setflag jdata File
gfs_tool clearflag jdata File
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Directory

Speci�esthedirectorywherethe�ag is setor cleared.

File

Speci�esthezero-length�le wherethe�ag is setor cleared.

5.8.2. Examples
This exampleshows settingthe inherit_jdata �ag on a directory. All �les createdin
thedirectoryor any of its subdirectorieswill have the jdata �ag assignedautomatically.
Any datawritten to the�les will bejournaled.

gfs_tool setflag inherit_jdata /gfs1/data/

This exampleshows settingthe jdata �ag on a �le. The�le mustbezerosize.Any data
written to the�le will bejournaled.

gfs_tool setflag jdata /gfs1/datafile

5.9. Con�guring atime Updates
Each�le inodeanddirectoryinodehasthreetime stampsassociatedwith it:

• ctime — Thelasttime theinodestatuswaschanged

• mtime — Thelasttime the�le (or directory)datawasmodi�ed

• atime — Thelasttime the�le (or directory)datawasaccessed

If atime updatesareenabledasthey areby default on GFSandotherLinux �le systems
thenevery time a �le is read,its inodeneedsto beupdated.

Becausefew applicationsusethe informationprovided by atime , thoseupdatescanre-
quirea signi�cant amountof unnecessarywrite traf�c and�le-locking traf�c. That traf�c
candegradeperformance;therefore,it maybepreferableto turn off atime updates.

Two methodsof reducingtheeffectsof atime updatingareavailable:

• Mount with noatime

• TuneGFSatime quantum



Chapter 5. Managing GFS 51

5.9.1. Mount with noatime

A standardLinux mount option, noatime , can be speci�ed when the �le systemis
mounted,whichdisablesatime updateson that�le system.

5.9.1.1. Usage

mount -t gfs BlockDevice MountPoint -o noatime

BlockDevice

Speci�estheblockdevice wheretheGFS�le systemresides.

MountPoint

Speci�esthedirectorywheretheGFS�le systemshouldbemounted.

5.9.1.2. Example

In thisexample,theGFS�le systemresidesonthe /dev/vg01/lvol0 andis mountedon
directory/gfs1 with atimeupdatesturnedoff.

mount -t gfs /dev/vg01/lvol0 /gfs1 -o noatime

5.9.2. Tune GFS atime Quantum
Whenatime updatesareenabled,GFS(by default) only updatesthemonceanhour. The
time quantumis a tunableparameterthatcanbeadjustedusingthegfs_tool command.

EachGFSnodeupdatesthe accesstime basedon thedifferencebetweenits systemtime
andthetime recordedin theinode.It is requiredthatsystemclocksof all GFSnodesin a
clusterbesynchronized.If a node's systemtime is out of synchronizationby a signi�cant
fractionof thetunableparameter, atime_quantum , thenatime updatesarewritten more
frequently. Increasingthefrequency of atime updatesmaycauseperformancedegradation
in clusterswith heavy work loads.

By using the gettune �ag of the gfs_tool command,all currenttunableparameters
includingatime_quantum (default is 3600seconds)aredisplayed.

The gfs_tool settune commandis usedto changethe atime_quantum parameter
value. It mustbe set on eachnodeandeachtime the �le systemis mounted.(The set-
ting is notpersistentacrossunmounts.)
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5.9.2.1. Usage

Displaying Tunable Parameters

gfs_tool gettune MountPoint

MountPoint

Speci�esthedirectorywheretheGFS�le systemis mounted.

Changing the atime_quantum Parameter Value

gfs_tool settune MountPoint atime_quantum Seconds

MountPoint

Speci�esthedirectorywheretheGFS�le systemis mounted.

Seconds

Speci�estheupdateperiodin seconds.

5.9.2.2. Examples

In this example,all GFStunableparametersfor the�le systemon themountpoint /gfs1
aredisplayed.

gfs_tool gettune /gfs1

In thisexample,theatime updateperiodis setto onceaday(86,400seconds)for theGFS
�le systemonmountpoint /gfs1 .

gfs_tool settune /gfs1 atime_quantum 86400

5.10. Suspending Activity on a File System
Youcansuspendwrite activity to a �le systemby usingthegfs_tool freeze command.
Suspendingwrite activity allowshardware-baseddevicesnapshotsto beusedto capturethe
�le systemin aconsistentstate.Thegfs_tool unfreeze commandendsthesuspension.
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5.10.1. Usage
Start Suspension

gfs_tool freeze MountPoint

End Suspension

gfs_tool unfreeze MountPoint

MountPoint

Speci�esthe�le system.

5.10.2. Examples
This examplesuspendswritesto �le system/gfs .

gfs_tool freeze /gfs

This exampleendssuspensionof writesto �le system/gfs .

gfs_tool unfreeze /gfs

5.11. Displa ying Extended GFS Information and
Statistics
Youcanusethegfs_tool commandto gatheravarietyof detailsaboutGFS.Thissection
describestypicaluseof thegfs_tool commandfor displayingstatistics,spaceusage,and
extendedstatus.

5.11.1. Usage
Displaying Statistics

gfs_tool counters MountPoint

The counters �ag displaysstatisticsabouta �le system.If -c is used,the gfs_tool
commandcontinuesto run,displayingstatisticsoncepersecond.

Displaying SpaceUsage

gfs_tool df MountPoint
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The df �ag displaysa space-usagesummaryof a given �le system.The information is
moredetailedthanastandarddf .

Displaying ExtendedStatus

gfs_tool stat File

Thestat �ag displaysextendedstatusinformationabouta �le.

MountPoint

Speci�esthe�le systemto which theactionapplies.

File

Speci�esthe�le from which to getinformation.

Thegfs_tool commandprovidesadditionalaction�ags (options)not listed in this sec-
tion. For moreinformationaboutothergfs_tool �ags, referto thegfs_tool manpage.

5.11.2. Examples
This examplereportsextended�le-systemusageabout�le system/gfs .

gfs_tool df /gfs

This examplereportsextended�le statusabout�le /gfs/datafile .

gfs_tool stat /gfs/datafile

5.12. Repairing a File System
Whennodesfail with the�le systemmounted,�le-systemjournalingallows fastrecovery.
However, if astoragedevice losespoweror is physicallydisconnected,�le-systemcorrup-
tion may occur. (Journalingcannotbe usedto recover from storagesubsystemfailures.)
Whenthat type of corruptionoccurs,you can recover the GFS�le systemby using the
gfs_fsck command.

The gfs_fsck commandmustonly be run on a �le systemthat is unmountedfrom all
nodes.
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Note

The gfs_fsck command has changed from previous releases of Red Hat GFS in the
following ways:

• You can no longer set the interactive mode with [Ctrl]-[C]. Pressing [Ctrl]-[C] now can-
cels the gfs_fsck command. Do not press [Ctrl]-[C] unless you want to cancel the
command.

• You can increase the level of verbosity by using the -v �ag. Adding a second -v �ag
increases the level again.

• You can decrease the level of verbosity by using the -q �ag. Adding a second -q �ag
decreases the level again.

• The -n option opens a �le system as read-only and answers no to any queries au-
tomatically. The option provides a way of trying the command to reveal errors without
actually allowing the gfs_fsck command to take effect.

Refer to the gfs_fsck man page, gfs_fsck(8) , for additional information about other
command options.

5.12.1. Usage

gfs_fsck -y BlockDevice

-y

The-y �ag causesall questionsto beansweredwith yes . With the-y �ag speci�ed,
thegfs_fsck commanddoesnotpromptyou for ananswerbeforemakingchanges.

BlockDevice

Speci�estheblockdevice wheretheGFS�le systemresides.

5.12.2. Example
In this example,the GFS�le systemresidingon block device /dev/vg01/lvol0 is re-
paired.All queriesto repairareautomaticallyansweredwith yes .

gfs_fsck -y /dev/vg01/lvol0
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5.13. Conte xt-Dependent Path Names
Context-DependentPath Names(CDPNs)allow symboliclinks to becreatedthatpoint to
variabledestination�les or directories.Thevariablesareresolvedto real�les or directories
eachtime an applicationfollows the link. The resolved valueof the link dependson the
nodeor userfollowing thelink.

CDPNvariablescanbeusedin any pathname,not just with symboliclinks. However, the
CDPNvariablenamecannotbecombinedwith othercharactersto form anactualdirectory
or �le name.TheCDPNvariablemustbeusedaloneasonesegmentof acompletepath.

5.13.1. Usage
For a Normal Symbolic Link

ln -s Target LinkName

Target

Speci�esanexisting �le or directoryona �le system.

LinkName

Speci�esanameto representthereal�le or directoryon theotherendof thelink.

For a Variable SymbolicLink

ln -s Variable LinkName

Variable

Speci�esaspecialreservednamefrom alist of values(referto Table5-5) to represent
oneof multiple existing �les or directories.This string is not the nameof anactual
�le or directoryitself. (Thereal�les or directoriesmustbecreatedin a separatestep
usingnamesthatcorrelatewith thetypeof variableused.)

LinkName

Speci�esa namethatwill beseenandusedby applicationsandwill be followed to
getto oneof themultiple real �les or directories.WhenLinkName is followed, the
destinationdependson thetypeof variableandthenodeor userdoingthefollowing.

Variab le Description
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Variab le Description

@hostname Thisvariableresolvesto a real�le or directorynamedwith
thehostnamestringproducedby theoutputof thefollowing
command:echo `uname -n`

@mach Thisvariableresolvesto a real�le or directorynamewith the
machine-typestringproducedby theoutputof thefollowing
command:echo `uname -m`

@os Thisvariableresolvesto a real�le or directorynamedwith
theoperating-systemnamestringproducedby theoutputof
thefollowing command:echo `uname -s`

@sys Thisvariableresolvesto a real�le or directorynamedwith
thecombinedmachinetypeandOSreleasestringsproduced
by theoutputof thefollowing command:echo `uname
-m`_`uname -s`

@uid Thisvariableresolvesto a real�le or directorynamedwith
theuserID stringproducedby theoutputof thefollowing
command:echo `id -u`

@gid Thisvariableresolvesto a real�le or directorynamedwith
thegroupID stringproducedby theoutputof thefollowing
command:echo `id -g`

Table 5-5.CDPN Variable Values

5.13.2. Example
In this example,thereare threenodeswith hostnamesn01 , n02 and n03 . Applications
on eachnodeusesdirectory /gfs/log/ , but the administratorwants thesedirectories
to be separatefor eachnode.To do this, no actuallog directory is created;instead,an
@hostname CDPNlink is createdwith thenamelog . Individual directories/gfs/n01/ ,
/gfs/n02/ , and/gfs/n03/ arecreatedthatwill betheactualdirectoriesusedwheneach
nodereferences/gfs/log/ .

n01# cd /gfs
n01# mkdir n01 n02 n03
n01# ln -s @hostname log

n01# ls -l /gfs
lrwxrwxrwx 1 root root 9 Apr 25 14:04 log -> @hostname/
drwxr-xr-x 2 root root 3864 Apr 25 14:05 n01/
drwxr-xr-x 2 root root 3864 Apr 25 14:06 n02/
drwxr-xr-x 2 root root 3864 Apr 25 14:06 n03/
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n01# touch /gfs/log/fileA
n02# touch /gfs/log/fileB
n03# touch /gfs/log/fileC

n01# ls /gfs/log/
fileA
n02# ls /gfs/log/
fileB
n03# ls /gfs/log/
fileC



Chapter 6.
Using GNBD with Red Hat GFS

GNBD (GlobalNetwork Block Device) providesblock-level storageaccessover anEth-
ernetLAN. GNBD componentsrun asa client in a GFSnodeandasa server in a GNBD
servernode.A GNBD servernodeexportsblock-level storagefrom its localstorage(either
directlyattachedstorageor SAN storage)to aGFSnode.

Thischapterdescribeshow to useGNBD with RedHatGFSandconsistsof thefollowing
sections:

• Section6.1GNBDDriver andCommandUsage

• Section6.2RunningGFSona GNBDServerNode

Note

Multipath GNBD is not available with Red Hat GFS 6.1. That is, device mapper multipath
(dm-multipath ) cannot use GNBD. GNBD without multipath is available.

6.1. GNBD Driver and Command Usage
TheGlobalNetwork Block Device(GNBD) driverallowsanodeto export its localstorage
asaGNBD overanetwork sothatothernodesonthenetwork cansharethestorage.Client
nodesimporting the GNBD useit like any other block device. Importing a GNBD on
multipleclientsformsa sharedstoragecon�gurationthroughwhichGFScanbeused.

TheGNBD driver is implementedthroughthefollowing components.

• gnbd_serv — Implementsthe GNBD server. It is a user-spacedaemonthat allows a
nodeto export localstorageoveranetwork.

• gnbd.ko — ImplementstheGNBDdevicedriveronGNBDclients(nodesusingGNBD
devices).

Two usercommandsareavailableto con�gure GNBD:

• gnbd_export (for servers) — User programfor creating,exporting, and managing
GNBDsonaGNBD server.
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• gnbd_import (for clients)— Userprogramfor importingandmanagingGNBDson a
GNBD client.

6.1.1. Expor ting a GNBD from a Server
The gnbd_serv daemonmust be running on a nodebeforeit can export storageas a
GNBD. Youcanstartthegnbd_serv daemonrunninggnbd_serv asfollows:

#gnbd_serv
gnbd_serv: startup succeeded

Oncelocalstoragehasbeenidenti�ed to beexported,thegnbd_export commandis used
to export it.

Note

A server should not import the GNBDs to use them as a client would. If a server exports
the devices uncached, they may also be used by ccsd and gfs .

6.1.1.1. Usage

gnbd_export -d pathname -e gnbdname [ -c ]

pathname

Speci�esastoragedevice to export.

gnbdname

Speci�esanarbitrarynameselectedfor theGNBD. It is usedasthedevice nameon
GNBD clients.This namemustbeuniqueamongall GNBDsexportedin anetwork.

-o

Exportthedevice asread-only.

-c

Enablecaching.Readsfrom the exportedGNBD andtakesadvantageof the Linux
pagecache.

By default, thegnbd_export commanddoesnot enablecaching.
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Note

If you have been using GFS 5.2 or earlier and do not want to change your GNBD
setup you should specify the -c option. Before GFS Release 5.2.1, Linux caching
was enabled by default for gnbd_export . If the -c option is not speci�ed, GNBD
runs with a noticeable performance decrease. Also, if the -c option is not speci�ed,
the exported GNBD runs in timeout mode, using the default timeout value (the -t
option). For more information about the gnbd_export command and its options, refer
to the gnbd_export man page.

6.1.1.2. Examples

This exampleexportsdevice /dev/sdb2 asGNBD delta with cacheenabled.

gnbd_export -d /dev/sdb2 -e delta -c

6.1.2. Impor ting a GNBD on a Client
Thegnbd.ko kernelmodulemustbeloadedonanodebeforeit canimportGNBDs.When
GNBDs areimported,device nodesarecreatedfor themin /dev/gnbd/ with the name
assignedwhenthey wereexported.

6.1.2.1. Usage

gnbd_import -i Server

Server

Speci�esa GNBD server by hostnameor IP addressfrom which to import GNBDs.
All GNBDs exportedfrom the server are importedon the client running this com-
mand.

6.1.2.2. Example

This exampleimportsall GNBDsfrom theserver namednodeA .

gnbd_import -i nodeA
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6.2. Running GFS on a GNBD Server Node
You canrun GFSon a GNBD server node,with somerestrictions.In addition,running
GFSonaGNBD server nodereducesperformance.Thefollowing restrictionsapplywhen
runningGFSonaGNBD server node.

Impor tant

When running GFS on a GNBD server node you must follow the restrictions listed; other-
wise, the GNBD server node will fail.

1. A GNBD servernodemusthavelocalaccessto all storagedevicesneededto mounta
GFS�le system.TheGNBD servernodemustnot import(gnbd_import command)
otherGNBD devicesto run the�le system.

2. TheGNBD server mustexportall theGNBDsin uncachedmode,andit mustexport
theraw devices,not logical volumedevices.

3. GFSmustberunon topof a logical volumedevice,not raw devices.

Note

You may need to increase the timeout period on the exported GNBDs to accommodate
reduced performance. The need to increase the timeout period depends on the quality of
the hardware.
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To upgradea nodeto RedHat GFS6.1 from earlierversionsof RedHat GFS,you must
convert theGFSclustercon�gurationarchive(CCA) to aRedHatClusterSuiteclustercon-
�guration system(CCS)con�guration�le (/etc/cluster/cluster.conf ) andconvert
GFSpool volumesto LVM2 volumes.

Thisappendixcontainsinstructionsfor upgradingfrom GFS6.0(or GFS5.2.1)to RedHat
GFS6.1,usingGULM asthelock manager.

Note

You must retain GULM lock management for the upgrade to Red Hat GFS 6.1; that is,
you cannot change from GULM lock management to DLM lock management during the
upgrade to Red Hat GFS 6.1. However, after the upgrade to GFS 6.1, you can change
lock managers. Refer to Red Hat Cluster Suite Con�gur ing and Managing a Cluster for
information about changing lock managers.

Thefollowing proceduredemonstratesupgradingto RedHat GFS6.1 from a GFS6.0(or
GFS5.2.1)con�guration with an examplepool con�guration for a pool volumenamed
argus(referto ExampleA-1).

poolname argus
subpools 1
subpool 0 512 1 gfs_data
pooldevice 0 0 /dev/sda1

Example A-1. Example pool Con�guration Information for Pool Volume Namedar-
gus

1. Halt theGFSnodesandthelock server nodesasfollows:

a.UnmountGFS�le systemsfrom all nodes.

b. Stopthelock servers;ateachlock servernode,stopthelock serverasfollows:
# service lock_gulmd stop

c. Stopccsd at all nodes;ateachnode,stopccsd asfollows:
# service ccsd stop
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d. Deactivatepools;at eachnode,deactivateGFSpool volumesasfollows:
# service pool stop

e.UninstallRedHat GFSRPMs.

2. Install new software:

a. Install Red Hat EnterpriseLinux version4 software (or verify that it is in-
stalled).

b. InstallRedHatClusterSuiteandRedHat GFSRPMs.

3. At all GFS6.1nodes,createa clustercon�guration �le directory(/etc/cluster )
andupgradetheCCA (in thisexample,locatedin /dev/pool/cca ) to thenew Red
HatClusterSuiteCCScon�guration�le formatby runningtheccs_tool upgrade
commandasshown in thefollowing example:
# mkdir /etc/cluster
# ccs_tool upgrade /dev/pool/cca > /etc/cluster/cluster.conf

4. At all GFS 6.1 nodes,start ccsd , run the lock_gulmd -c command,and start
clvmd asshown in thefollowing example:
# ccsd
# lock_gulmd -c
Warning! You didn't specify a cluster name before --use_ccs

Letting ccsd choose which cluster we belong to.
# clvmd

Note

Ignore the warning message following the lock_gulmd -c command. Because the
cluster name is already included in the converted con�gur ation �le , there is no need
to specify a cluster name when issuing the lock_gulmd -c command.

5. At all GFS6.1nodes,run vgscan asshown in thefollowing example:
# vgscan

Reading all physical volumes. This may take a while...
Found volume group "argus" using metadata type pool

6. At oneGFS6.1node,convert thepool volumeto anLVM2 volumeby runningthe
vgconvert commandasshown in thefollowing example:
# vgconvert -M2 argus

Volume group argus successfully converted

7. At all GFS6.1nodes,run vgchange -ay asshown in thefollowing example:
# vgchange -ay

1 logical volume(s) in volume group "argus" now active
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8. At the �rst nodeto mount a GFS �le system,run the mount commandwith the
upgrade optionasshown in thefollowing example:
# mount -t gfs -o upgrade /dev/pool/argus /mnt/gfs1

Note

This step only needs to be done once — on the �rst mount of the GFS �le system.

Note

If static minor numbers were used on pool volumes and the GFS 6.1 nodes are
using LVM2 for other purposes (root �le system) there may be problems activating
the pool volumes under GFS 6.1. That is because of static minor con�icts . Refer
to the following Bugzilla report for more information:

https://bugzilla.redhat.com/bugzilla/show_bug.cgi?id=146035
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