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1 Abstract

This paperdescribesthe most recentversion of the
LCFGautomaticconfigurationandinstallationsystem,
originally developedat Edinburgh University around
1993. This versioncontainsa numberof significant
differencesfrom the original, andhasbecomeknown
asLCFGng(next generation).

LCFG provides a configurationlanguageand a cen-
tral repository of configurationspecifications,from
which individual Unix machinescanbeautomatically
installedandconfigured.Changesto thecentralspec-
ification automaticallytrigger correspondingchanges
in the actualconfigurationof individual nodes. The
systemis particularlysuitablefor siteswherethecon-
figurationsareverydiverse(rangingfrom largeservers
to laptops),anddifferentaspectsof theconfigurations
maybechangedfrequently, andmanagedby many dif-
ferent people. LCFG scalesto at leastmedium-size
sites(˜ 1000nodes).

Thepaperfirst presentssomebackgroundandhistory
of theLCFGframework, followedby ageneraldiscus-
sionof thelarge-scaleconfigurationproblem.Thecur-
rentimplementationof LCFGis thendescribed,noting
where,andwhy, this differsfrom theoriginal version.
Finally, currentandfuture developmentplansaredis-
cussed.

2 Backgr ound

For many years,the Unix communityhasrecognised
the inadequacy of vendor-suppliedconfigurationtools
for managinglargenetworksof disparatemachines.A
wide rangeof solutionshave beenproposedand de-
velopedby systemsadministrators,frequentlyjust for
their own use. Pastproceedingsof the UsenixLISA
conference1 givesomeideaof thescopeof thesetools,
which rangefrom simplecloningmechanismsto more
complex databasesystems.

TheLCFG framework [And94] wasdevelopedby The

1http://www.usenix.org/events/bytopic/lisa.html

Departmentof ComputerScienceat Edinburgh Uni-
versity to handletheir own network of several hun-
dred (mostly Solaris) Unix machines. This system
was designedto satisfy several fundamentalproper-
ties that we could not find in any existing implemen-
tation, and has beenvery successful. As the Edin-
burgh site migratedtowardsLinux, the LCFG frame-
work wasportedandextended[AS00], so that Linux
is now theprimaryplatformandtheSolarisversionis
no longersupported2. Recentexpansionin the local
useof LCFG hasprompteda major overhaulknown
asLCFGng. This includesa move to XML/HTTP for
transportingconfigurationprofiles, and the rewriting
of muchof the basicframework. This paperupdates
[AS00] to includethesechanges.

LCFGis now beingusedmorewidely outsideof Edin-
burgh, including its adoptionastheconfigurationsys-
temfor thetestbedsof theEuropeanDataGRID.3 The
latestcodeanddocumentationis designedto be suit-
ablefor publicuse(undertheGPL)andanLCFG web
site at http://www.lcfg.org is underdevelop-
mentfor its distribution.

3 System Configuration

Whena standardreleaseof a large softwareproduct,
such as an operatingsystem,is distributed to many
users, it invariably needsconfiguring to tailor it to
the requirementsof eachindividual installation. Even
within a singlesite,therecanbea hugedifferencebe-
tweenconfigurationsof differentmachines;thefollow-
ing aresomeexamplesof the parameterswhich may
vary:

❑ Hardwareconfigurationanddrivers.

❑ Network configurationandservers.

❑ Installedsoftware.

❑ Network servicesprovided.

❑ Accesscontrol.

2We would be interestedin resurrectingSolarissupport,but we
currentlydonot have thenecessaryeffort

3http://www.datagrid.cnr.it/

14th January 2002 Paul Anderson, Alastair Scobie



LCFG: The Next Generation (2)

3.1 Manual Configuration

Obviouslytheamountof varietybetweenmachinesde-
pendson the type of installation; an academicCom-
puterScienceenvironmenttendsto have a larger va-
riety of software and configurationsthan a site con-
cernedprimarily with asingleapplication.Ourcurrent
LCFG systemsupportsover 2000 parameters,about
25% of which routinely vary betweendifferent sys-
tems. For individual machines,or a small site, these
parameterswould traditionally be configuredmanu-
ally, andmostdistributionsincludegraphicaltools to
make this processmorestraightforward (for example
[Cal, Sol]). However, large installationsrequiresome
degreeof automation.

3.2 Automatic Configuration

Mostobviously, theeffort requiredto configureseveral
hundredmachinesmanuallyfrom agraphicalinterface
is not normally acceptable.Most siteswill alsowant
to have a reasonableconfidencein the correctnessof
their configurations;misconfiguredsystemsrepresent
serioussecurityproblems,aswell asleadingto unpre-
dictablefailures. Manually configuredsystems,with
no explicit representationof theconfiguration,areno-
toriouslydifficult to guaranteecorrect.Early attempts
to overcometheseproblemswere often basedon a
cloning procedurewherea single machineis config-
ured by handand the resultingdisk imageis copied
directly onto a setof othermachines.This is usually
followed by executionof somescripts to apply any
machine-specificdifferences.It canbearguedthatthis
processis usefulfor largenumbersof verysimilarma-
chineswhich do not changeregularly, but we believe
that configurationchanges,anddifferences,aresuffi-
cientlycommonin mostpracticalcasesto overrideany
advantagesof a purecloningmechanism.

Ourown installationis oneexamplewhereboththeva-
riety of differentconfigurations,andtherateat which
they change,makescloning impractical. We support
a rangeof machinesfrom file servers,to studentlab-
oratory clients, to researcher’s laptops,whosehard-
ware and software requirementsare all very differ-
ent. New machinesarrive continuously, old machines
arere-allocated,andsystemsarerebuilt afterhardware
failuresor OSupgrades;all of theseimply areconfigu-
ration,andweestimatethat,on average,about10%of
our machinesarecompletelyreconfiguredeachweek.
Smallconfigurationchangesalsooccurveryfrequently
in a complex environment; for example,changinga
serveror gatewaycanimply configurationchangesfor
many otherhosts. Softwareupdatesalsooccurat an
averagerateof severaltensof packagesperday.

3.3 Suppor ting Diver sity & Chang e

Automatically supportingsuch diversity and rate of
changerequirestwo main featuresfrom a configura-
tion system: Firstly, theremust be somerepresenta-
tion of the configurationinformationwhich is stored
independentlyof thehostsystems.Thismaybesimple
copiesof machineconfigurationfiles storedon a cen-
tral server, or it may be a morecomplex “database”.
Secondly, the system must be capableof tracking
changesto theconfigurationandapplyingthemto in-
dividual machinesasnecessary, ratherthanrequiring
anexplicit reconfigurationoperation.

An explicit, declarative representationof the configu-
ration informationis essential,andtheformatandthe
structureof this arevery important;An obvioussolu-
tion is to storeconfigurationfiles in the sameformat
asthey appearon thetargethost,but this coarsegrain
approachmeansthat the configurationsystemis not
awareof therelationshipsbetweendatain thevarious
files; for example,the“owner” of amachinemayhave
specialaccessrightswhich involvestheusernameap-
pearingin severaldifferentconfigurationfiles,andwe
would like to be ableto changethis at a singlepoint.
Storingthe configurationspecificationsin a moreab-
stractformat allows the configurationto be examined
andmanipulatedin amoremeaningfulway. It alsopro-
videsadegreeof platformindependence,analogousto
using a high-level programminglanguagewhich can
betransformedintocodefor any specificplatform.The
configurationsystemmayusethis informationto gen-
eratetraditional configurationfiles or the serviceson
thehostmachinemaybemodifiedto readthis config-
urationformatdirectly.

A classstructureis usuallythemostconvenientwayof
organisingthe configurationinformation. Hostsusu-
ally fall into variousdifferentcategories(laptop,web
server, studentdesktop,etc.) andit is naturalto spec-
ify new machinesby usinginheritanceto describejust
the difference(if any) betweenthe new machineand
someexisting category. Many systemsadoptthis ap-
proachwith varyingdegreesof sophistication(for ex-
ample[Mic97, Bur95]). Oncetheinformationis avail-
ablein this high-level form, thereis considerablepo-
tential for analysingand generatingthe specification
automatically. Thisopensup thepossibilityof treating
theconfigurationof a wholesiteasa completeentity;
for example,we shouldbe ableto prevent a gateway
being removed while therearestill clientswhich de-
pendon it.

The processof actuallychanginga machineconfigu-
ration to matcha particularspecificationis not nor-
mally straightforward. Ideally, we would like this to
take placeautomaticallyas soonas the specification
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Figure 1: LCFG Architecture

is changed.Sometimesthis is possible;for example
changinganentryin aTCPwrapper. However, chang-
ing the disk partitioning is probablynot desirable,or
even possible,while a machineis in use. In prac-
tice,changestakeplaceat differenttimes,asappropri-
ate;sometimesimmediately, sometimesfrom anightly
cronjob andsometimesatreboot.Laptopsareaninter-
estingcasebecausethey cannormally only be recon-
figuredwhile they areconnectedto the network, and
thismight nothappenveryoftenat boottime,or at the
time whena nightly cronjob would normallyrun. We
allow laptopsto bereconfiguredondemandby theuser
sothatupdatestakeplaceat a convenienttime.

4 LCFG

LCFGis designedto handleautomatedinstallationand
configurationin a very diverseandevolving environ-
ment. Figure 1 shows the overall architectureof the
LCFG framework:

❑ Theconfigurationof theentiresiteis describedin
thesourcefiles,heldonacentralserver. Notethat
onesourcefile doesnot (necessarily)correspond
to onemachine,or onecomponent;a sourcefile
typically describesoneaspectof theoverall con-
figuration, that usually forms a logical manage-
mentunit, suchas“parametersspecificto student
machines”,or “parametersspecificto Redhat6.2
machines”. An individual parametermay be af-
fectedby morethanoneonesourcefile.

❑ Thesourcefilesarecompiledinto individualpro-
files. Oneprofilecorrespondsto onemachine,and
theprofile containsall theconfigurationparame-
tersnecessaryto recreatetheconfigurationof the
target machine. The profilesarepublishedon a
webserver.

❑ Whena profile changes,thecorrespondingclient

is senta simpleUDP notification. The client re-
trievestheprofileusingHTTP, andcachesthepa-
rametersin aDBM file. Clientsnormallypoll pe-
riodically for new configurationsin casethenoti-
ficationhasbeenmissed.

❑ Clientsperiodicallysenda simpleUDP acknowl-
edgementto theserver. Thesearecollatedto gen-
eratea web pageshowing statusinformationfor
all theclients.

❑ Componentscriptson the client are responsible
for readingtheconfigurationparametersandtak-
ing the appropriateactionsnecessaryto imple-
menttheconfiguration;usuallythis involvesgen-
eratingconfigurationfiles from theparametersin
theprofile. Componentsarenotifiedwhena new
configurationis receivedwhich involvesachange
to someparameterof that component.Thecom-
ponent regeneratesany necessaryconfiguration
files,andnotifiesany associateddaemons.

4.1 The Profile

The LCFG profile is an XML documentwith a sim-
ple structure,containingonesectioncorrespondingto
eachcomponent. The configurationof eachcompo-
nentis describedby a list of key-valuepairs,with the
keys anddefault valuesbeingdefinedby the compo-
nentauthor. Theprofile providesan explicit, declara-
tivedefinitionof theentiremachineconfiguration(it is
not intendedto bewrittenor readby humans,but it can
beif required).

The currentLCFG profile schema[Col01] is a subset
of anexperimentalschemadefinedin conjunctionwith
theEuropeanDataGRID.Thishastheadvantagethatit
is possibleto experimentwith new configurationlan-
guagesandto test the resultsby compiling theminto
thecommonprofileformat. It is alsopossibleto exper-
iment with new client-endimplementations,by using
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theexisting compiler.

Earlierversionsof LCFG usedanNIS mapto transfer
the resources.Not only did this requireNIS on the
server andall theclients,but sincethemapcontained
valuesfor all clients,this solutionwasnot scalable.

4.2 The Sour ce Files

Researchis currentlyunderway to designa new spec-
ification language(see5.1) for LCFG (the useof the
standardprofile makes it easyto usealternative lan-
guages).In the meantime,the currentversionusesa
sightly updatedform of the original LCFG specifica-
tion language:

The configurationparametersare specifiedby key-
value pairs known as resources. Theseare inspired
by X resources,andsimilar to theparametersusedby
COAS. For example:

mambo.dns.servers localhost

Thekey specifiesthehostname,theLCFGcomponent,
andthe parameter. The configurationfiles arepassed
throughtheC preprocessor, supportingsimpleinheri-
tanceby file inclusion:

#include <standard_laptop.h>
auth.owner paul
....

Themachine-specificfile needonly list thoseresources
which are different from a standardlaptop (the first
componentof theresourcekeys is generatedautomat-
ically from the nameof the file). Notice that the in-
cludedheaderfile relatesto a high-level aspect(stan-
dardlaptopmachine,in this case)which may contain
resourcespecificationsfor many different low-level
components.Theheaderfilesmayof coursebenested.

Togetherwith the useof preprocessorvariables,this
simplemechanismprovidesapowerfulwayof present-
ing complex host configurationsin a clearway, with
very little specialisedsoftware.However, it is not suf-
ficiently fine-grainedto processinformationinsidethe
resourcekeys. This causesdifficulties in somecases;
for example, a standardconfigurationmight specify
that the CD-ROM shouldhave its ownershipchanged
to matchthatof theuserat theconsole:

auth.consolepermclass_cdrom
/dev/cdrom

If we havea secondSCSICD on ourmachinethenwe
might wantto specify:

auth.consolepermclass_cdrom
/dev/cdrom /dev/scd0

Specifying this directly for a particular host is not
good, becauseit overrides the specificationfor the
standardmachine,sothatchangesto thestandardspec-
ification (suchaschangingthe locationof the default
CD-ROM) would not be reflectedon this particular
host.

Resourcesvaluescanbe manipulatedby specifyinga
Perl regularexpressionwhich is appliedto any previ-
ously declaredvalue to changeit is someway. This
allows us to easilyappendor prependitemsto a stan-
dardvalue:

auth.consolepermclass_cdrom
!/(.*)/\$1 /dev/scd0

Wecall thisprocessmutation. Althoughit is verypow-
erful,overusecanleadto configurationswhicharevery
hardto understand,andwe usuallyrestrictits useto a
few well-definedmacros:

auth.consolepermclass_cdrom
ANDALSO(/dev/scd0)

The LCFG sourcefiles for the entire installationare
maintainedonacentralserverunderRCScontrol.The
compilermonitorsthe sourcefiles for changesat reg-
ular intervals, andusesa cacheof dependency infor-
mation to determinewhich profile may be affected
by any change,andhencerequirerecompilation(See
[And01b]).

4.3 LCFG Components

Eachsubsystemon a host(for example,the mail sys-
tem), hasa controlling componentscript which per-
formssomeactionon thesubsystem,accordingto the
methodsuppliedasan argument.This is very similar
theSystemV init mechanism,andthestandardmeth-
odsincludestart andstop , for example,whichare
calledat appropriatetimesto allow the componentto
startandstopassociateddaemons.The configure
methodof a componentis calledwhen the resources
change,andthe componentshouldreadthe resources
from theprofile andconfiguretheappropriatesubsys-
tem. This may involve translatingthe configuration
parametersinto a traditionalconfigurationfile, or con-
trolling aservicedirectly; for example,restartingsome
daemonwith command-lineparametersderived from
theconfigurationresources.

Shellscript is normallythemostsuitablelanguagefor
LCFG components,althoughthenew implementation
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of the framework is basedon Perlmoduleswhich are
usedto constructtheshellcommandsusedby thecom-
ponents.This meansthat thesupportinginfrastructure
is availableto native Perl componentsandwe expect
to have official supportfor purePerlcomponentsvery
soon.

Shell componentsare constructedby including code
for a generic componentwhich implementsdefault
functions for all the standardmethodsand performs
commonoperationssuchas loadingprofile resources
into environment variables. Componentsneedonly
redefinethe necessarymethods. A special macro-
processor(sxprof ) is providedwhichcantakeatem-
plate configurationfile and substitutevaluesdirectly
from the profile resources.Many componentscanbe
implementedsimply by calling this templateproces-
sor to generatethe appropriateconfigurationfiles, in
responseto the configure method. Appendix B
shows a simplecomponentexample.Thestart and
stop methodswould not berequiredunlessthecom-
ponentwasmanaginga daemon.

Most scriptsare quite short and it is easyto write a
configurationscript for a new packageor service.Ini-
tially, new scriptsarenormallywritten just to support
the subsetof configurationparameterswhich are ex-
pectedto vary at the local site, and this is easilyex-
pandedlaterastheneedarises.Theindependence,and
easewith which thesescriptscanbe createdhasbeen
a major reasonfor thesuccessof thesystem;they are
usuallycreatedby thepersonresponsiblefor thecorre-
spondingservice,andmany peoplehave contributed;
we currentlyhavearound50-60activecomponents.

4.4 Software Updates

Onecomponentis responsiblefor maintainingthesoft-
ware packageson the client accordingto the central
specification;this componentis basedon the locally-
developedupdaterpms program(currently written
in C andusing rpmlib 4). This updateprocesswas
developedfor theLinux portof LCFGwhenit replaced
the lfu [And91] systemusedin the original Solaris
version.

Updaterpms comparestheRPMsinstalledon a ma-
chinewith a specificationprovidedby the LCFG and
installs, upgrades,or deletesRPMs as necessary. In
thecurrentimplementation,theRPM list is contained
in a separatefile which is specifiedby a resourcein
the profile; thecompletelist of RPMsis not storedin
the profile itself, althoughthis is the intention in the
future. The client machinealso requiresaccessto a

4Thelatestversionof updaterpms needsamodifiedversionof
rpmlib to supportper-packageoptions

filesystem(usuallyremote)containingboththeRPMs
themselves, and the file specifyingthe list of RPMs
which shouldbeinstalled.

The packagespecificationfiles arepreprocessedwith
theC preprocessorto providesomedegreeof structure
similar to theLCFG sourcefiles themselves. Individ-
ualmachinescanthereforeincludeastandardsoftware
specificationand override individual packages. The
RPM specificationsmaycontainwildcards5 to referto
thelatestversion(or release);for example,thestandard
installationmight includea specificversion:

toshutils-1-1.34

And a particularmachinemight overridethat to carry
thelatestavailableversion:

#include <standard>
+toshutils-1-*

The ’+’ symbol indicatesthat the new specification
overridesany preceedingonethusinhibiting the error
messagethatwould normallybegeneratedby thedu-
plicatepackagespecifications.

Theability to importsoftwarewhichhasbeenprepack-
agedin RPM format savesa considerableamountof
work. However the packagingis not alwayswell im-
plemented;post-installscripts,for example,areoften
poorly designed,perhapsattemptingto addusersto a
passwordfile, or to demanduserinteraction,neitherof
whichareappropriatefor anautomatedinstallonanet-
workedsystem.Occasionally, dependency information
is alsoincorrect. Several standardRPM optionssuch
as--noscripts or --force canbespecifiedona
per-packagebasisto helpwith theseproblems.

4.5 System Installation

Providing the ability to install new machineswith the
absoluteminimumof manualinterventionis very im-
portant. This allows failed machinesto be replaced,
and new machinesto be installed, quickly and cor-
rectly, by unskilledstaff 6.

Installinganoperatingsystemon to barehardwarere-
quiressomesortof bootstrapprocess.Typically:

❑ A minimal version of the operatingsystemor
otherinstall programis loadedfrom thenetwork,
or removablemedia.

5Thisis onereasonwhy thereplacementof theremotefilesystem
protocolwith, for exampleHTTP, is notcompletelystraightforward.

6This doesnot include the restorationof any user data from
backup
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❑ Oncebooted,this programpartitionsthe system
diskandinstallsacopy of theoperatingsystem.

❑ Therewill usuallybesomeadditionalsoftwarein-
stallationandconfiguration,thefirst time thatthe
machinerebootsfrom thenewly installedsystem.

LCFG canusefloppy disk,or CD ROM to boota bare
machine,usinganNFS-mountedrootpartition(thelat-
est version of LCFG can also use PXE). When the
minimal systemhasbooted,an update component
runsautomaticallyto partitionthesystemdiskaccord-
ing to the LCFG resourcesand updaterpms loads
thesoftware.In theoriginal Solarisimplementation,a
smallhand-craftedimagewasfirst copieddirectlyfrom
the network onto the systemdisk, but this is difficult
to maintain. In the currentversion,the updaterpm
componentbuilds theroot filesystemcompletelyfrom
asetof RPMs.Althoughit is awareof thecontext, this
usesexactly thesameprocesswhich is usednightly to
updatethesoftwareon a runningmachine,ensuringa
consistentinterpretationof the LCFG resourcesat in-
stall andupdatetime.

Whenthe softwarehasbeeninstalled,the systemre-
boots from the new image. The LCFG components
start normally and perform the remainingconfigura-
tion. Oncetheinstalloperationhasbeenstarted,it runs
completelyunattended,allowing wholelaboratoriesof
machinesto be installedeasilyby oneperson,even if
themachineshaveverydifferentconfigurations.

This installationprocesswasdevelopedfor the Linux
portof LCFGsincetheinstallationprocessis veryOS-
specificandtheoriginal Jumpstart[Mic97] basedpro-
cedureusedunderSolariswasnot suitable.Note that
Kickstart[Ham] is not used.

5 Some Issues and Future Develop-
ments

As well asproviding a practicaltool for management
of largesiteconfigurations,LCFGactsasa testbedfor
ongoingresearchanddevelopmentin systemconfigu-
ration.A recentworkshoponLargeScaleSystemCon-
figuration[AP01] coveredmany of theseactive issues:

5.1 Langua ges

The LCFG profile provides a convenient common
“output language”for compilersof high-level specifi-
cationlanguages.This is anareaof activeresearchand
somerecentwork includes[And01a], andtheproposed
DataGRIDlanguage[CP02].

5.2 Scheduling and Monitoring Chang es

Onemajor issuewith the currentLCFG implementa-
tion is the difficulty of decidingwhena nodeshould
be permittedto implementa configurationchange,as
describedin section3.3. It is also not clear whether
a nodeshouldbe allowed to implementpartsof con-
figuration change,or should defer all changesuntil
they canbeimplementedasonetransaction.Theseis-
suesarebeingexploredin collaborationwith theData-
GRID.

A closelyrelatedissueis thatof monitoringthestateof
nodeconfigurations.LCFGprovidesfacilitiesto mon-
itor whena nodehasreceiveda new profile, but there
is noeasywayof determiningwhetherall components
on thenodehaveactuallyimplementedthisprofile.

5.3 Configuration Queries

The profile providesa clear and simple definition of
the completeconfigurationfor a single node, but it
not suitablefor makingquerieswhich spanacrossall
nodes;for example,“which machinesareusingserver
X astheirprimaryDNSserver”? Wewouldliketo pro-
vide views of the configurationdatain a form that is
moresuitablefor this typeof operation,suchasLDAP.

5.4 Software Updates

We would like to includethe RPM lists in the profile
andto providea transportprotocolwhich doesnot de-
pendon the existenceof a remotefilesystemfor re-
trieving RPMs.

5.5 Dynamic Configuration Data and Con-
texts

Most configurationparametersaremostappropriately
storedin the centralspecification. However, certain
parametersmaybedynamicin that they aregenerated
on the client, and it is not appropriateto refer to a
mastercopy on theconfigurationserver. For example,
a disconnectedlaptopmight reconnectvia a different
ISPandneedto useconfigurationparameterssupplied
by theISPsDHCPserver insteadof thedefault values
usedon thehomenetwork. Servicelocationprotocols
may alsobe an importanttechniquefor reconfiguring
machinesin very large clustersin the event of a ser-
vice failure; in this case,someconfigurationparam-
eterswould be obtainedby the client directly via the
SLP, ratherthantheconfigurationserver.

In somecases,a node may also needto adopt one
of severalalternative configurationsat differenttimes.
For example,a laptopmay switch betweenan Ether-
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netconnection,anda dialupconnection.A Grid node
mayswitchbetweendifferentsystemsoftwareconfigu-
rations,dependingon thejob clusterto which thenode
is allocated. It is thereforeuseful to supportthe idea
of contextswhich allow thecentralspecificationto de-
fine severalvariationsfor an individual nodeconfigu-
ration.Theselectionbetweenthesevariationscanthen
be madeby changingthe context on the nodeat run-
timewithout changingthecentraldatabase.

The current version of LCFG includesexperimental
supportfor contexts anddynamicparameters,but fur-
therwork is requiredto identify thebestway to imple-
mentthese.
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Appendix B An Example Component

#!/bin/sh
####################################### ###### ###### ###### ###### ###### ##
#
# Example LCFG Component
#
# Paul Anderson <paul@dcs.ed.ac.uk>
# Version 1.0.1 : 11/01/02 15:58
#
# ** Generated file : do not edit **
#
####################################### ###### ###### ###### ###### ###### ##

. /etc/obj/ngeneric

####################################### ###### ###### ###### ###### ###### #####
Configure() {
####################################### ###### ###### ###### ###### ###### #####

# Make directory for config file if it doesn’t exist
mkdir -p /var/obj/conf/example >>$_LOGFILE 2>&1
[ $? = 0 ] || Fail "failed to create config directory (see logfile)"

# Use sxprof to substitute the configuration parameters from the
# environment into the template.
/usr/bin/sxprof -i $_COMP/usr/lib/lcfg/conf/example/template \

/var/obj/conf/example/config >>$_LOGFILE 2>&1

# Was anything changed? Or did the substitution fail?
status=$?; [ $status = 2 ] && LogMessage "configuration changed"
[ $status = 1 ] && Fail "failed to create config file (see logfile)"

# At this point, we should check if the daemon is running, and
# if so notify it of any changes (if necessary)

}

####################################### ###### ###### ###### ###### ###### #####
Start() {
####################################### ###### ###### ###### ###### ###### #####

# Start daemon here
return;

}

####################################### ###### ###### ###### ###### ###### #####
Run() {
####################################### ###### ###### ###### ###### ###### #####

# Stop daemon here
return;

}

####################################### ###### ###### ###### ###### ###### #####
# Dispatch methods
####################################### ###### ###### ###### ###### ###### #####

Dispatch "$@"
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