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Intr oduction

This documentdescribeghe standardgo be usedfor
systensoftwareproducedvithin the Division of Infor-
matics. This is intendedto be an evolving document,
basedon experiencesand recommendationfom all
DivisionalCOs,andsuggestionfor changesandaddi-
tionsarealwayswelcome.

It is hopedthattheseguidelineswill helpto make Di-

vision softwareeasierto work with, morereliable,and
accessibléo morepeople.In particular all local soft-
warein useon productionsystemsmust have a cor-

respondingsourcemodulein the DICE CVS repos-
itory, including up-to-datedocumentation,and ade-
guateinstructionsfor regeneratingthe software from

thesources.

CVS and Packages Names

The CVS repositoryhasa flat structurewith an entry
at the top level for eachmodule. Eachmodulehasa
uniguenameandnormally correspondso one SRPM
of the samename (the SRPM may generatesereral
RPMS).

| cf g modulesareintendedo be exportableaspartof
the LCFG configurationsystem,and shouldnot con-
tain ary site-specificcode. LCFG componen{object)
modulesshouldhave namesof theform:

| cf g- component

althoughthe modulenameshouldnot be usedto de-
terminewhich RPMscontaincomponentgthis canbe
determinedy the RPM group- seesectionb).

Copiesof imported packagesvhich have significant
local modificationsshouldbe named:

di ce- pakage

Thereareno otherrestrictionson modulenames.

Version Numbering

Module versionnumbersshouldconsistof threecom-
ponentyX.Y.Z), interpretedasfollows:

O X is a major version numberwhich should be
changedvhentherearesubstantiathangeso the
codebaseor interfaces.

O Y is aminor versionnumber Odd numbersrep-
resenta developmenwersionof the packageand
evennumbergepresent productionversion.

O For productionversion, Z representsa bug-fix
level. There shouldbe normally be no signifi-
cantfunctionaldifferencebetweendifferentbug-
fix levelsof the sameversion,andthey shouldal-
waysbe bebackwards-compatible.

O For developmentversions,Z represents devel-
opmentreleasenumber In this case,theremay
well besignificantdifferencesn functionalitybe-
tweendifferentreleases.

O By corvention, Y=99 representshe preparation
for the next majorversion.This meanghatanew
packageshouldbedevelopedat0.99.Z,andmove
to 1. 0. O for thefirst productionrelease.

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

nameX_.Y_Z

The nameis the nameof the modulewith ary “-"s re-
placedwith “_"s.

Noticethatthe RPM releasenumberis not part of this

versioningschemeTheRPMreleasenumberwill nor-

mally alwaysbe 1, but it may increasef the packag-
ing is changedwithout changingthe contentsof the
CVS repository(for example,if aspecfilewhichis not
storedin the CVSis changed).

Pathnames

The packagesdi ce-config andl cfg-config
provide symbolic namesfor the commonpathnames
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used by DICE and LCFG software. The files
di ce. nk andl cf g. nk canbeincludedusingGNU
make asfollows:

i ncl ude dice. nk
i nclude | cfg.nk

AppendicesA andB list the symbolscurrently pro-
vided and describetheir use. Additional suggestions
for thesefiles arewelcome.

All packageshouldconfigurethemselesatbuild time
to usethesepathnamesvherever appropriate this al-
lows the pathname$o bechangedy a simplerehuild,

either for future evolution (maybeon different plat-
forms),or by differentsites(whomight supplyadiffer-
entl cf g- conf i g package)Noticethattheexample
filesgivenin appendice€ andE containexplicit path-
names;thesewould normally be instantiatedat build

time using a packagesuchasdi ce- bui | dt ool s

(seeb) or GNU aut oconf .

Thefile | cf g. nk will definelegag valuesfor LCFG
pathnameg theenvironmentvariableL CFG.COVPAT
is setto yes, andnew pathnamedf it is setto no. At
thetime of writing, the DICE LCFG systemis still us-
ing theselegag pathnamesand the defaultis to use
legacy pathnames Other filenamesshould conform
to the Linux FilesystemHierarchy Standard(FHS)
wherever possible.

Building and Packaging

The packagedi ce- bui | dt ool s? providesa setof
malefile targetsto assistwith building and packag-
ing DICE software from the CVS repository Use
of di ce- bui | dt ool s is recommendedsincethis
helpsto ensureconformancdo the standardsandpro-
videsa commonframework which will be familiar to
other users. Feedbackand suggestiongor improve-
mentsto this processarewelcome.

Whetheror notdi ce- bui | dt ool s is usedthefol-
lowing files mustappeain the CVS andthe%gdoc sec-
tion of any correspondindRPM:

0 README - a shortdescriptionof the modulefor
users.

0O README. BUI LD - instructionsfor packaging
andinstallingthe modulefrom the CVS sources.
In particular it mustbe clearhow to re-configure
the packageand generatethe the corresponding
RPMs.

Ihttp://iwwwpathname.com/fhs/
2http://wwwdice.informatics.ed.ac.uldchice-buildtools. pdf

O ChangelLog — A history of modifications. This
should include a brief description of changes
betweenversions. The EmacscommandM x
add- change-| og- ent ry will automatically
addacorrectly-formatteeentry, andcvs2cl will
createa ChangelLogfrom the commentsin the
CVSrepository

[6] RPMs

GeneratedRPMsshouldinclude somestandarchead-
ers:

Vendor: University of Edi nburgh
Copyright: GPL

Group: GROUP (see bel ow)
Packager: name <nmail >

The Di stri buti on field is resened for a future
standardiseandshouldnot be assigned.

The following groupsshouldbe usedwhereappropri-
ate:

LCFGE Conponent s - LCFG components.
LCFQ Doc - LCFG documentation.

O
O
0O LCFd Def aul t s - LCFG defaultresources.
O

LCFQE Syst em - Other LCFG-relatedsystem
software.

O DI CE/ Appl i cati ons - DICE (user)applica-
tions.

O DI CE/ Syst em- DICE systemsoftware.
O DI CE/ Confi g - DICE local configuratiorfiles.

O DI CE/ Doc - DICE documentation.

TheRPMmustcontainanaccuraté/«hangel og sec-
tion. The utility cl 2r pmcanbe usedto generatehis
automaticallyfrom a GNU-format ChangelLog file.
(di ce- bui | dt ool s performsthis automatically).

Careshouldbe takento ensurethat RPMsdo not de-
pendunnecessarilyon the local ervironment. Some
commonproblemsinclude:

O Files should not be owned by local users; use
Y%def attr (seethe example SPECfile in ap-
pendixC).
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0 TheRPMBui | dRoot shouldnotreferto some
local directory (The value shavn in the sample
SPECfile workswell).

O If documentatiowompilationrequiresspecificlo-
caltools (suchasLaTeX styles),thenit is useful
to includea copy of the compileddocumentation
in the SRPM.This allows the RPM to be recom-
piled at aremotesite, without retuilding the doc-
umentation.

LCFG components

In additionto the normal code/documentatioRPM,
LCFG componenmodulesshouldgeneratea separate
RPM for the default resources.This is necessargso
that the default resourcesan be collatedon separate
seners. Thisis not difficult, and AppendixC shovs a
sampleRPM SPECfile which canbe usedasa tem-
plate.

7.1 Component Code

ThedocumenVriting LCFG Componentsprovidesa
detaileddescriptionof the semanticsgorventionsand
toolsfor creationof LCFG components.

The LCFG componentodeshouldbe packagedn an
RPM with the namel cf g- component This should
includethe LCFG componenttself andany smallsup-
porting programsor otherfiles. If thereare signifi-
cantrelatedorogramsavhich maybeoptional thesecan
be packagedasseparatdRPMS; for example,| cf g-
foo-server andl cfg-foo-client (aswell as
| cf g- f oo for thecomponenttself).

The componentcode should not contain ary site-
specificconfigurationfiles. Theseshouldbe supplied
by separatenodules. In mary casesthe component
RPMis notarchitecture-dependeandshouldhave the
Bui | dAr ch settonoar ch.

The componenshouldusethe directoriesspecifiedin
| cf g. nk (seeAppendixB).

7.2 Component Documentation

The original LCFG doc methodis now deprecated
and should not be supported. However, eachcom-
ponentmodule mustinclude a documentatiorfile in
POD (plain-old-documentationformat 4, listing the
supportednethodsandresourcesogethemvith abrief
descriptionof thecomponentThisformatis very easy

Shttp:/iwwwlcfg.omg/doc/Icfg-ngeeiic.pdf
“4per | doc perl pod

to create,and can easily be corvertedinto otherfor-
matssuchasHTML, manualpagespr TeX. Appendix
D shows asamplePODfile.

ThePODfile shouldbeinstalledin
$( LCFGPQOD) / conponent . pod

The componentmodule must also containa manual
page, which can easily be generatedautomatically
from the PODfile:

--section=8’

"--rel ease=Rel ease: ver
'--cent er=LCFGE Conponent s’
f 0o. pod >l cfg-foo.8

pod2man

Noticethe standarcheadingsandalsothefactthatthe
manualpagenameincludesthe | cf g- prefix. The
manualpageshouldbe includedin the sameRPM as
the componentsourcefor installationin section8 of
themanualpageson thelocal machine.

7.3 Default Resources

Eachcomponenimodulemustinclude a file with the
namecomponentschema def listing the supported
resourcestogethemwith appropriatedefaultvaluesand
meta-resourcegsee the documentLCFG Adaptos
for XML ProfileS). The defaults file must be site-
independentso it shouldnotincludeary site-specific
information;site-specifidefault valuesshouldbe pro-
videdby a site headefile.

The schemais a schemaversionnumberwhich should
be incrementedwheneaer the resource schemais
changed- includingthis aspartof thefilenameallows
a single sener to supportclientswith differentcom-
ponentversions. A resourcewith the nameschena
shouldalsobe definedwith the schemaversionasthe
default value. This allows componentdo checkfor
mismatche$n schemarversions.

The defaultsfile shouldbeincludedin the component
RPM andinstalledin

$( LCFGCLI ENTDEF) / conponent - schema. def

An LCFG profile sener needsaccesso the default
files for all the clients which it senes. This may
include serving multiple schemaversions. For this
reason,eachmodule shouldalso generatea separate

Shttp://wwwlcfg.omy/doc/Icfg-profie.pdf
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RPM with the namel cf g- componentdef aul t s-
sschema containingonly a copy of the defaultsfile,
installedin

$( LCFGSERVERDEF) / conponent - schema. def

Using a relocatable RPM for the defaults file is
straightforvard and helpful for siteswhich storetheir
sourcesn adifferentlocation(seethe exampleSPEC
file in AppendixC).

Documentation

Somedocumentationwill be included with the cor-
respondingcode module. Other more general,doc-
umentationmay be managedas a separatemodule.
Documentatiorfiles shouldbe installedin the direc-
tories$( TYPEFORMA) whereTYPEis eitherDl CE
or LCFGandFORMAT is:

0 PDF — PDFfilesnamedasmodule pdf

0 HTM. — subdirectorieswith the samenamesas
themodulesgcontainingani ndex. ht ni file to-
getherwith ary otherreferencedHTML files.

O BI B — latex-style bib files (with the namemod-
ule. bi b) containing meta-informationfor the
documents. Thesecan be usedto generatein-
dices,or for inclusionin bibliographies.SeeAp-
pendixE for anexample.

0 POD - PODfiles. It is usefulto install POD ver-
sionsof manuapagesn thisdirectorysothatthey
canbe publishedonthewebsener.

@ Impor ting and Modifying External
Packages

If anexternalpackageas importedandmodified suffi-
ciently thatit becomesa separatéfork” of the origi-
nal code thenthatpackagecanbetreatedustlike ary
otherlocal packagewith full sourcecodein the CVS
repositoryandanew local versionnumberingscheme.
It is recommendedhe the packagebe nameddi ce-
padckage sothattheoriginal provenances clear It is up
to the persormodifying the packageo decidewhether
the RPM reflectsthis by including the original tarball
andlocal patchespr whetherit simply containsthe fi-
nallocal code.

There are currently no good recommendationgor

managingsmall changego external packagesgespe-
cially if theexternalcodebases large. By corvention,
local RPMSarecreatedwith a postfixonthe RPM re-

vision. For example:

foobar-1. 2. b03-12
Becomes:
foobar-1. 2. b03-12.dice. 3

This ensureghatlocally modifiedversiongtake prece-
denceovertheoriginal copies put it preserestheorig-
inal nameand versionfor dependeng relationships.
However, it meanghatdifferentreleasenumberof the
RPM containdifferentcode(not just packagingdiffer-
ences)andthereis no easyway of trackingthe devel-
opmentof thelocal changesn the CVS repository

Bettersuggestiongor handlingthis arewelcome.
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DICE Symbols Defined in dice .mk

DI CEBI B Directoryfor BIB files.

Dl CEBI BURL URL for BIB files.

DI CEBI N Directoryfor userbinaries.

DI CEDCC Basedirectoryfor documentation.
DI CEHTML Directoryfor HTML files.

DI CEHTMLURL | URL for HTML files

DI CELI B Basedirectoryfor read-onlyfiles.
DI CEMAN Directoryfor manpages.

DI CEPDF Directoryfor PDFfiles.

DI CEPDFURL URL for PDFfiles.

DI CEPERL Directoryfor Perlmodules.Normally in the subdirectonyDl CE: : .
DI CEPOD Directoryfor PODfiles.

DI CESBI N Directoryfor systenbinaries.

DI CEURL BaseURL for documentation

Basedonversionl.0.4of di ce- confi g.
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LCFG Symbols Defined in lcfg.mk

LCFGBI B Directoryfor BIB files.

LCFGBI BURL URL for BIB files.

LCFGBI N Directoryfor userbinaries.

LCFGCLI ENTDEF | Directoryfor defaultresourcdiles usedby client

LCFGCONF Directory for generatediles to be presered betweenobjectruns. Files arenor-

mally prefixed with the modulename,or storedin subdirectoriesvith the same
nameasthemodule.

LCFGCONFI GVBG

A messagetatingwhetherthe configurationvariableshave beensetto old-style
compatibilityvalues,or new-stylevalues.

LCFGDATA Directory for templatesand other fixed configurationfiles. Files are normally
prefixedwith themodulename or storedin subdirectoriesvith the samenameas
themodule.

LCFCGDEF DeprecatequseLCFGSER/ERDEF)

LCFGDOC Basedirectoryfor documentation.

LCFGHTM- Directoryfor HTML files.

LCFGHTMLURL URL for HTML files.

LCFGLI B Basedirectoryfor read-onlyfiles.

LCFGE.OCK Directoryfor lock files.

LCFG.OG Directoryfor log files.

LCFGVAN Basedirectoryfor manpages.

LCFGPDF Directoryfor PDFfiles.

LCFGPDFURL URL for PDFfiles.

LCFGPERL Directoryfor Perlmodules.Normally in the subdirectonLCFG : .

LCFGPOD Directoryfor PODfiles.

LCFGROTATED Directoryfor log rotatefiles.

LCFGSBI N Directoryfor systembinaries.

LCFGSERVERDEF | Directoryfor defaultresourcdiles usedby sener

LCFGSTATUS Directoryfor statudfiles.

LCFGTWP Directoryfor temporanfiles (maybedeletedvhenobjectsarenotrunning).Files
arenormally prefixedwith the modulename or storedin subdirectoriesvith the
samenameasthemodule.Componentshouldnotstoretemporaryfilesin system
tmp directories.

LCFGURL BaseURL for documentation.

Basedonversionl.0.70f | cf g- confi g.
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Sample RPM SPEC File for an LCFG Component

Sunmery: An Exanpl e LCFG conponent
Nanme: | cfg-exanpl e

Version: 1.0.10

Vendor: University of Edinburgh

Rel ease: 1

Copyright: GPL

Group: LCFGE Conponents

Source: |cfg-exanmple-1.0.10.src.tgz
Bui | dArch: noarch

Bui | dRoot : /var/tnmp/ % nane}-buil d
Packager: Paul Anderson <paul @cs. ed. ac. uk>
Requires: |cfg-ngeneric

%lescription
An exanpl e LCFG conponent.
(configured with old-style filenanmes for conpatibility)

%pr ep
UYset up

%ui | d
make

% nst al |
rm-rf $RPM BU LD ROOT
make PREFI X=$RPM BUI LD ROOT i nst al

%post un
[ $1 = 0] & rm-f /etc/logrotate.d/lcfg-exanple
exit O

%iles

%efattr (-, root, root)

%loc ChangeLog README README. BUI LD

%loc /usr/ man/ man8/ *

%loc /usr/lib/lcfg/doc/pod/ exanpl e. pod

/ et c/ obj / exanmpl e

fusr/lib/lcfg/conf/*

/ var/ obj / conf/ exanpl e/
fusr/lib/lcfg/defaults/client/exanple-1.def

# These files are only included because we want to include the
# source files as docunentation since this is an exanple
%loc Makefile specfile exanple.cin exanple.pod config.nk

%package defaul ts-si

Sunmary: Default resources for |cfg-exanple
Group: LCFG Defaults

Prefix: /usr/lib/lcfg/defaults/server

Bui | dArch: noarch

%lescription defaults-sl

Default resources for the LCFG exanpl e conponent.
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(configured with old-style filenanes for conpatibility)
%iles defaults-si

%efattr (-, root, root)
fusr/lib/lcfg/defaults/server/exanple-1. def

%l ean
rm-rf $RPM BU LD ROOT
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Sample LCFG Component POD File

=headl NAME

exanpl e - An exanpl e LCFG conponent

=headl DESCRI PTI ON

Thi s conponent is an exanple only.

=headl RESOURCES

=over 4

=i tem B<server >

An exanpl e resource which gets substituted into the configuration file.

=back
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Sample BIB File

@i scel | aneous { dice-qguidelines,

aut hor = { Paul Anderson <paul @ics. ed. ac. uk> },

or gani zation = { University of Edinburgh },

title = { DICE and LCFG Software Guidelines },

year = { 2001 },

keywor ds = { dice cvs },

howpubl i shed = { Internal Docunent },

file = { /usr/lib/dicel/doc/pdf/dice-guidelines.pdf },
ur ={ http:// ... [ldice-guidelines.pdf }

}
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