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1 Intr oduction

This documentdescribesthe standardsto be usedfor
systemsoftwareproducedwithin theDivisionof Infor-
matics. This is intendedto be an evolving document,
basedon experiencesand recommendationsfrom all
DivisionalCOs,andsuggestionsfor changesandaddi-
tionsarealwayswelcome.

It is hopedthat theseguidelineswill helpto make Di-
visionsoftwareeasierto work with, morereliable,and
accessibleto morepeople.In particular, all local soft-
ware in useon productionsystemsmust have a cor-
respondingsourcemodule in the DICE CVS repos-
itory, including up-to-datedocumentation,and ade-
quateinstructionsfor regeneratingthe software from
thesources.

2 CVS and Packages Names

The CVS repositoryhasa flat structurewith an entry
at the top level for eachmodule. Eachmodulehasa
uniquenameandnormallycorrespondsto oneSRPM
of the samename(the SRPM may generateseveral
RPMS).

lcfg modulesareintendedto beexportableaspartof
the LCFG configurationsystem,andshouldnot con-
tain any site-specificcode.LCFG component(object)
modulesshouldhavenamesof theform:

lcfg-component

althoughthe modulenameshouldnot be usedto de-
terminewhich RPMscontaincomponents(this canbe
determinedby theRPMgroup- seesection6).

Copiesof importedpackageswhich have significant
localmodificationsshouldbenamed:

dice-package

Thereareno otherrestrictionson modulenames.

3 Version Numbering

Moduleversionnumbersshouldconsistof threecom-
ponents(X.Y.Z), interpretedasfollows:

❑ X is a major version numberwhich should be
changedwhentherearesubstantialchangesto the
codebaseor interfaces.

❑ Y is a minor versionnumber. Oddnumbersrep-
resenta developmentversionof thepackage,and
evennumbersrepresenta productionversion.

❑ For productionversion, Z representsa bug-fix
level. Thereshouldbe normally be no signifi-
cantfunctionaldifferencebetweendifferentbug-
fix levelsof thesameversion,andthey shouldal-
waysbebebackwards-compatible.

❑ For developmentversions,Z representsa devel-
opmentreleasenumber. In this case,theremay
well besignificantdifferencesin functionalitybe-
tweendifferentreleases.

❑ By convention,Y=99 representsthe preparation
for thenext majorversion.Thismeansthatanew
packageshouldbedevelopedat0.99.Z,andmove
to 1.0.0 for thefirst productionrelease.

CVS tags should be usedto identify all files corre-
spondingto a particularversionof the package.The
tagsshouldhavetheform:

nameX Y Z

Thenameis thenameof themodulewith any “-”s re-
placedwith “ ”s.

Noticethat theRPM releasenumberis not partof this
versioningscheme.TheRPMreleasenumberwill nor-
mally alwaysbe 1, but it may increaseif the packag-
ing is changedwithout changingthe contentsof the
CVSrepository(for example,if aspecfilewhich is not
storedin theCVS is changed).

4 Pathnames

The packagesdice-config and lcfg-config
provide symbolic namesfor the commonpathnames
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used by DICE and LCFG software. The files
dice.mk andlcfg.mk canbeincludedusingGNU
make asfollows:

include dice.mk
include lcfg.mk

AppendicesA and B list the symbolscurrently pro-
vided anddescribetheir use. Additional suggestions
for thesefilesarewelcome.

All packagesshouldconfigurethemselvesatbuild time
to usethesepathnameswherever appropriate;this al-
lows thepathnamesto bechangedby asimplerebuild,
either for future evolution (maybeon different plat-
forms),or bydifferentsites(whomightsupplyadiffer-
entlcfg-config package).Noticethattheexample
filesgivenin appendicesC andE containexplicit path-
names;thesewould normally be instantiatedat build
time using a packagesuchas dice-buildtools
(see5) or GNU autoconf.

Thefile lcfg.mk will definelegacy valuesfor LCFG
pathnamesif theenvironmentvariableLCFG COMPAT
is setto yes, andnew pathnamesif it is setto no. At
thetime of writing, theDICE LCFG systemis still us-
ing theselegacy pathnamesand the default is to use
legacy pathnames. Other filenamesshouldconform
to the Linux FilesystemHierarchy Standard(FHS)1

whereverpossible.

5 Building and Packaging

Thepackagedice-buildtools2 providesa setof
makefile targets to assistwith building and packag-
ing DICE software from the CVS repository. Use
of dice-buildtools is recommended,sincethis
helpsto ensureconformanceto thestandards,andpro-
videsa commonframework which will be familiar to
other users. Feedbackand suggestionsfor improve-
mentsto this processarewelcome.

Whetheror notdice-buildtools is used,thefol-
lowing filesmustappearin theCVSandthe%doc sec-
tion of any correspondingRPM:

❑ README – a shortdescriptionof the modulefor
users.

❑ README.BUILD – instructions for packaging
andinstalling themodulefrom theCVS sources.
In particular, it mustbeclearhow to re-configure
the packageand generatethe the corresponding
RPMs.

1http://www.pathname.com/fhs/
2http://www.dice.informatics.ed.ac.uk/doc/dice-buildtools.pdf

❑ ChangeLog – A history of modifications.This
should include a brief description of changes
betweenversions. The EmacscommandM-x
add-change-log-entry will automatically
addacorrectly-formattedentry, andcvs2cl will
createa ChangeLogfrom the commentsin the
CVSrepository.

6 RPMs

GeneratedRPMsshouldincludesomestandardhead-
ers:

Vendor: University of Edinburgh
Copyright: GPL
Group: GROUP (see below)
Packager: name <mail>

The Distribution field is reserved for a future
standarduseandshouldnot beassigned.

Thefollowing groupsshouldbeusedwhereappropri-
ate:

❑ LCFG/Components - LCFG components.

❑ LCFG/Doc - LCFG documentation.

❑ LCFG/Defaults - LCFG default resources.

❑ LCFG/System - Other LCFG-relatedsystem
software.

❑ DICE/Applications - DICE (user)applica-
tions.

❑ DICE/System - DICE systemsoftware.

❑ DICE/Config - DICE local configurationfiles.

❑ DICE/Doc - DICE documentation.

TheRPMmustcontainanaccurate%changelog sec-
tion. Theutility cl2rpm canbeusedto generatethis
automaticallyfrom a GNU-formatChangeLog file.
(dice-buildtools performsthis automatically).

Careshouldbe taken to ensurethat RPMsdo not de-
pendunnecessarilyon the local environment. Some
commonproblemsinclude:

❑ Files should not be owned by local users; use
%defattr (seethe example SPECfile in ap-
pendixC).
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❑ TheRPMBuildRoot shouldnot refer to some
local directory (The value shown in the sample
SPECfile workswell).

❑ If documentationcompilationrequiresspecificlo-
cal tools (suchasLaTeX styles),thenit is useful
to includea copy of thecompileddocumentation
in theSRPM.This allows theRPM to berecom-
piled at a remotesite,without rebuilding thedoc-
umentation.

7 LCFG components

In addition to the normal code/documentationRPM,
LCFG componentmodulesshouldgeneratea separate
RPM for the default resources.This is necessaryso
that the default resourcescanbe collatedon separate
servers.This is not difficult, andAppendixC shows a
sampleRPM SPECfile which canbe usedasa tem-
plate.

7.1 Component Code

ThedocumentWriting LCFGComponents3 providesa
detaileddescriptionof thesemantics,conventionsand
toolsfor creationof LCFG components.

TheLCFG componentcodeshouldbepackagedin an
RPM with the namelcfg-component. This should
includetheLCFGcomponentitself andany smallsup-
porting programsor other files. If thereare signifi-
cantrelatedprogramswhichmaybeoptional,thesecan
be packagedasseparateRPMS;for example,lcfg-
foo-server andlcfg-foo-client (aswell as
lcfg-foo for thecomponentitself).

The componentcode should not contain any site-
specificconfigurationfiles. Theseshouldbe supplied
by separatemodules. In many cases,the component
RPMisnotarchitecture-dependentandshouldhavethe
BuildArch setto noarch.

Thecomponentshouldusethedirectoriesspecifiedin
lcfg.mk (seeAppendixB).

7.2 Component Documentation

The original LCFG doc methodis now deprecated
and should not be supported. However, eachcom-
ponentmodulemust include a documentationfile in
POD (plain-old-documentation) format 4, listing the
supportedmethodsandresources,togetherwith abrief
descriptionof thecomponent.This formatis veryeasy

3http://www.lcfg.org/doc/lcfg-ngeneric.pdf
4perldoc perlpod

to create,andcaneasilybe convertedinto other for-
matssuchasHTML, manualpages,or TeX. Appendix
D showsa samplePODfile.

ThePODfile shouldbeinstalledin

$(LCFGPOD)/component.pod

The componentmodulemust also containa manual
page, which can easily be generatedautomatically
from thePODfile:

pod2man ’--section=8’
’--release=Release: ver’
’--center=LCFG/Components’
foo.pod >lcfg-foo.8

Noticethestandardheadings,andalsothefactthatthe
manualpagenameincludesthe lcfg- prefix. The
manualpageshouldbe includedin the sameRPM as
the componentsourcefor installationin section8 of
themanualpageson thelocalmachine.

7.3 Default Resour ces

Eachcomponentmodulemust includea file with the
namecomponent-schema.def listing the supported
resources,togetherwith appropriatedefaultvaluesand
meta-resources(see the documentLCFG Adaptors
for XML Profiles5). The defaults file must be site-
independent,so it shouldnot includeany site-specific
information;site-specificdefaultvaluesshouldbepro-
videdby a siteheaderfile.

Theschemais a schemaversionnumberwhich should
be incrementedwhenever the resourceschema is
changed– includingthis aspartof thefilenameallows
a singleserver to supportclientswith differentcom-
ponentversions. A resourcewith the nameschema
shouldalsobedefinedwith theschemaversionasthe
default value. This allows componentsto check for
mismatchesin schemaversions.

Thedefaultsfile shouldbe includedin thecomponent
RPMandinstalledin

$(LCFGCLIENTDEF)/component-schema.def

An LCFG profile server needsaccessto the default
files for all the clients which it serves. This may
include serving multiple schemaversions. For this
reason,eachmoduleshouldalso generatea separate

5http://www.lcfg.org/doc/lcfg-profile.pdf
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RPM with thenamelcfg-component-defaults-
sschema, containingonly a copy of the defaultsfile,
installedin

$(LCFGSERVERDEF)/component-schema.def

Using a relocatableRPM for the defaults file is
straightforwardandhelpful for siteswhich storetheir
sourcesin a differentlocation(seetheexampleSPEC
file in AppendixC).

8 Documentation

Somedocumentationwill be included with the cor-
respondingcodemodule. Other, more general,doc-
umentationmay be managedas a separatemodule.
Documentationfiles shouldbe installedin the direc-
tories$(TYPEFORMAT) whereTYPEis eitherDICE
or LCFG andFORMAT is:

❑ PDF – PDFfilesnamedasmodule.pdf

❑ HTML – subdirectorieswith the samenamesas
themodules,containinganindex.html file to-
getherwith any otherreferencedHTML files.

❑ BIB – latex-style bib files (with the namemod-
ule.bib) containing meta-informationfor the
documents. Thesecan be usedto generatein-
dices,or for inclusionin bibliographies.SeeAp-
pendixE for anexample.

❑ POD – PODfiles. It is usefulto install PODver-
sionsof manualpagesin thisdirectorysothatthey
canbepublishedon thewebserver.

9 Impor ting and Modifying External
Packages

If anexternalpackageis importedandmodifiedsuffi-
ciently that it becomesa separate“fork” of the origi-
nal code,thenthatpackagecanbetreatedjust likeany
otherlocal package,with full sourcecodein theCVS
repository, andanew localversionnumberingscheme.
It is recommendedthe the packagebe nameddice-
packagesothattheoriginalprovenanceis clear. It is up
to thepersonmodifying thepackageto decidewhether
the RPM reflectsthis by including the original tarball
andlocal patches,or whetherit simply containsthefi-
nal local code.

There are currently no good recommendationsfor
managingsmall changesto external packages,espe-
cially if theexternalcodebaseis large.By convention,
local RPMSarecreatedwith a postfixon theRPM re-
vision. For example:

foobar-1.2.b03-12

Becomes:

foobar-1.2.b03-12.dice.3

Thisensuresthatlocally modifiedversionstake prece-
denceovertheoriginalcopies,but it preservestheorig-
inal nameand version for dependency relationships.
However, it meansthatdifferentreleasenumbersof the
RPMcontaindifferentcode(not just packagingdiffer-
ences),andthereis no easyway of trackingthedevel-
opmentof thelocal changesin theCVSrepository.

Bettersuggestionsfor handlingthisarewelcome.
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Appendix A DICE Symbols Defined in dice .mk

DICEBIB Directoryfor BIB files.
DICEBIBURL URL for BIB files.
DICEBIN Directoryfor userbinaries.
DICEDOC Basedirectoryfor documentation.
DICEHTML Directoryfor HTML files.
DICEHTMLURL URL for HTML files
DICELIB Basedirectoryfor read-onlyfiles.
DICEMAN Directoryfor manpages.
DICEPDF Directoryfor PDFfiles.
DICEPDFURL URL for PDFfiles.
DICEPERL Directoryfor Perlmodules.Normally in thesubdirectoryDICE::.
DICEPOD Directoryfor PODfiles.
DICESBIN Directoryfor systembinaries.
DICEURL BaseURL for documentation

Basedonversion1.0.4of dice-config.
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Appendix B LCFG Symbols Defined in lcfg.mk

LCFGBIB Directoryfor BIB files.
LCFGBIBURL URL for BIB files.
LCFGBIN Directoryfor userbinaries.
LCFGCLIENTDEF Directoryfor default resourcefilesusedby client
LCFGCONF Directory for generatedfiles to bepreservedbetweenobjectruns. Files arenor-

mally prefixedwith the modulename,or storedin subdirectorieswith the same
nameasthemodule.

LCFGCONFIGMSG A messagestatingwhethertheconfigurationvariableshave beensetto old-style
compatibilityvalues,or new-stylevalues.

LCFGDATA Directory for templatesand other fixed configurationfiles. Files are normally
prefixedwith themodulename,or storedin subdirectorieswith thesamenameas
themodule.

LCFGDEF Deprecated(useLCFGSERVERDEF)
LCFGDOC Basedirectoryfor documentation.
LCFGHTML Directoryfor HTML files.
LCFGHTMLURL URL for HTML files.
LCFGLIB Basedirectoryfor read-onlyfiles.
LCFGLOCK Directoryfor lock files.
LCFGLOG Directoryfor log files.
LCFGMAN Basedirectoryfor manpages.
LCFGPDF Directoryfor PDFfiles.
LCFGPDFURL URL for PDFfiles.
LCFGPERL Directoryfor Perlmodules.Normally in thesubdirectoryLCFG::.
LCFGPOD Directoryfor PODfiles.
LCFGROTATED Directoryfor log rotatefiles.
LCFGSBIN Directoryfor systembinaries.
LCFGSERVERDEF Directoryfor default resourcefilesusedby server
LCFGSTATUS Directoryfor statusfiles.
LCFGTMP Directoryfor temporaryfiles(maybedeletedwhenobjectsarenotrunning).Files

arenormallyprefixedwith themodulename,or storedin subdirectorieswith the
samenameasthemodule.Componentsshouldnotstoretemporaryfiles in system
tmp directories.

LCFGURL BaseURL for documentation.

Basedonversion1.0.7of lcfg-config.

Revision 1.0.9: 03/04/02 09:16 Paul Anderson



DICE and LCFG Software Guidelines (7)

Appendix C Sample RPM SPEC File for an LCFG Component

Summary: An Example LCFG component
Name: lcfg-example
Version: 1.0.10
Vendor: University of Edinburgh
Release: 1
Copyright: GPL
Group: LCFG/Components
Source: lcfg-example-1.0.10.src.tgz
BuildArch: noarch
BuildRoot: /var/tmp/%{name}-build
Packager: Paul Anderson <paul@dcs.ed.ac.uk>
Requires: lcfg-ngeneric

%description
An example LCFG component.
(configured with old-style filenames for compatibility)

%prep
%setup

%build
make

%install
rm -rf $RPM_BUILD_ROOT
make PREFIX=$RPM_BUILD_ROOT install

%postun
[ $1 = 0 ] && rm -f /etc/logrotate.d/lcfg-example
exit 0

%files
%defattr(-,root,root)
%doc ChangeLog README README.BUILD
%doc /usr/man/man8/*
%doc /usr/lib/lcfg/doc/pod/example.pod
/etc/obj/example
/usr/lib/lcfg/conf/*
/var/obj/conf/example/
/usr/lib/lcfg/defaults/client/example-1.def
# These files are only included because we want to include the
# source files as documentation since this is an example
%doc Makefile specfile example.cin example.pod config.mk

%package defaults-s1
Summary: Default resources for lcfg-example
Group: LCFG/Defaults
Prefix: /usr/lib/lcfg/defaults/server
BuildArch: noarch
%description defaults-s1
Default resources for the LCFG example component.
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(configured with old-style filenames for compatibility)
%files defaults-s1
%defattr(-,root,root)
/usr/lib/lcfg/defaults/server/example-1.def

%clean
rm -rf $RPM_BUILD_ROOT
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Appendix D Sample LCFG Component POD File

=head1 NAME

example - An example LCFG component

=head1 DESCRIPTION

This component is an example only.

=head1 RESOURCES

=over 4

=item B<server>

An example resource which gets substituted into the configuration file.

=back
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Appendix E Sample BIB File

@miscellaneous { dice-guidelines,
author = { Paul Anderson <paul@dcs.ed.ac.uk> },
organization = { University of Edinburgh },
title = { DICE and LCFG Software Guidelines },
year = { 2001 },
keywords = { dice cvs },
howpublished = { Internal Document },
file = { /usr/lib/dice/doc/pdf/dice-guidelines.pdf },
url = { http:// ... /dice-guidelines.pdf }
}
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