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1 Intr oduction 1

1 Intr oduct ion

1.1 Purpose and scope

This documentdescribesgenericrulesto develop your own project within thecommon framework of the
Euro3D-LCL softwaredevelopment environment.Section2 is dedicatedto thesetupof avalid development
treeusingthe E3D_Template project. Section3 describesthe useof doxygen to documentyour sources
andinclude any low-level documentations(algorithms, formats,etc.). Section 4 invites you to write the
User’s Guideto your newly createdproject.

This documen t is not :

� theinstallationguideof theEuro3D-LCL I/O-library: see[ 1],

� thecookbookof theEuro3D-LCL I/O-library: see[ 2],

� adoxygen manual: see[3].

� a GNU-autotools(autoconf, automake, etc.) tutorial: see[4].

1.2 Requiremen ts

It is assumedthereaderis codingin C (potentiallyin C++), andis reasonnably familiar with UNIX tools,
suchasclassicalcommands(mv, tar, etc.),shellandenvironment variables,make andmakefile basics.

All theprogramsusedin thistutorialareprettystandard, andshouldbeavailablein every decent LINUX

distribution. However, theGNU-autotools (autoconf, automake, etc. on which is basedtheEuro3D-LCL
framework) experiencedaquickandratherbrutalevolution phasetheselastmonthes,andit is preferableto
starta new development treeusingthelatestversions(see[ 4]). E3D_Template-1.0e projectis basedupon
automake-1.8.2 andautoconf-2.59.

Regarding the Euro3D projectsand documents, the stableversions are available from the official
Euro3D website(http://www.aip.de/Euro3D). You may alsofind development(unstable) versionson the
Euro3D-LCL webpage (www-obs.univ-lyon1.fr/lcl).

Prior to settingup your new project, you will needto install theEuro3D-LCL I/O-library. Theinstalla-
tion procedureis detailedin [1]. Furthermore,thepresent tutorial is basedupontheE3D_Template project,
andyouwill needtheappropriatetarballE3D_Template-1.0.tar.gz.

Euro3D-LCL libraries v.1.0e

www-obs.univ-lyon1.fr/lcl
http://www.aip.de/Euro3D


2 2 Creating & maintaining your own project

2 Creating & maintainin g your own project

In this section,we describehow to create,develop and maintainyour own project under the Euro3D-
LCL softwaredevelopment environment.Usingthis architecture allows you to easilyandquickly obtaina
portable andeasy-to-usesoftwarebundle.

2.1 Presentation

A project is a set of programsand/or libraries gathered in a single structure. Besidessometechnical
directories andfiles, it consistsof oneor morepackages (e.g.,for an instrumental project,the packages
couldbepreprocessing, extraction, calibration, etc.),eachpackage providing its own setof programs.

If agivenpackageprovidessomeexecutables,it is subdividedin threesubdirectories(besidestechnical
ones):

� src/ contains themain files of theprogramsandtheirassociatedfiles,

� lib/ contains thepackage-specificlibrary files,

� incl/ containsthepackage-specificinclude files.

Theextratechnicalobj/ directorygathers theobjectfilesof thepackage(seeFig. 1 for anexample). If your
package is providing a library, src/ is of coursenot required.

Furthermore,if needed, the project canalsoconsistof project-widelibrariesandincludefiles. They
shouldthenbestoredin the lib/ andincl/ directoriesat thelevel of theotherpackages.

2.2 Setting up the develop ment tree

Wedescribenow astep-by-stepprocedureto setupavalid development environmentfor yourown project,
labelledhereafterMyProject version 0.0 (seebelow for a script implementing this procedure). We will
use the templatearchitecture provided by the E3D_Template project (Fig. 1), as obtainedfrom E3D_
Template-1.0.tar.gz.

1. Extract thearchivefile E3D_Template-1.0.tar.gz underyour $E3D_PATH, i.e.,at thesamelevel asthe
Euro3D-LCL I/O-library. This createsa dummy projectarchitecture under the E3D_Template-1.0/
directory.

2. RenametheE3D_Template-1.0/ directory to MyProject-0.0/ (or any othernamethatsuitsyou). This
directory is theroot directoryof your project.

3. For eachsoftwarepackageyou want to developaspartof your project, you needto createa subdi-
rectory under pkg/, e.g.,MyFirstPackage/ andMySecondPackage/. To do that, you canrename or
copy thepkg/example/ directory: thestructureof thepackage is thentheonepresented in 2.1: lib/,
incl/ andsrc/. Notethatfor moregenericlibrariesor includefiles(i.e.,attachedto your wholeproject
ratherthanto a specificpackage),youshoulddirectlyusethepkg/lib/ andpkg/incl/ directories.

4. Onceyoudonotneedit anymore,remove theinitial directoriespkg/example/ andpkg/wizard/.

5. Editpkg/Makefile.am: initially thefirst lineof thisfile containsonlySUBDIRS = example wizard,
that is the list of subdirectoriesto process.As you have changedthedirectory structure,you must
updatethisfile accordingly: onthis line, replaceexample by thespace-separated list of your pack-
ages,e.g.,

SUBDIRS = MyFirstPackage MySecondPackage

6. Youalsoneedto edit theconfigure.ac file in therootdirectoryof your project:

Euro3D



2.2 Settingup the developmenttr ee 3

Ar chitectureof the E3D_Template developmenttr ee

�
E3D_Template-1.0/

� configure.ac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Projectconfigurationfile (to beedited)

� Makefile.am . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . RootMakefile.am (fixed)
� Makefile.in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Automaticallygenerated(overwritten)

�
add_defs/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Containsthemakefile definitionfiles

� makedefs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Standardmake-definition file (fixed)
� makedefs.local . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Projectmake-definition file (to beedited)

� config.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Project-wideincludefile (overwritten)
�

pkg/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Containsthesoftwarepackages

� Makefile.am . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lists thepackagedirectories(to beedited)

� Makefile.in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Automaticallygenerated(overwritten)
�

incl/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Containstheproject-wideincludefiles

� template.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Project-wideincludefile (to beedited)
�

example/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .An example softwarepackagedirectory

� Makefile.am . . . . . . . . . . . . . . . . . . Lists thesourceandlibrary directories(maybeedited)
� Makefile.in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Automaticallygenerated(overwritten)�

incl/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Containsthepackage-wideincludefiles
� example.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Package-wideincludefile (to beedited)�

lib/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Containsthelibrary sourcefiles
� makefile.in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Compilationprocedures(to beedited)
� makefile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Automaticallygenerated(overwritten)
� libexample.c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Library sourcefile�

src/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Containsthesourcefiles
� makefile.in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Compilationprocedures(to beedited)
� makefile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Automaticallygenerated(overwritten)
� E3D_example.c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Main sourcefile�

obj/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Objectsandlibrariesdirectory
�

user/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Local installationrepository
�

bin/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Executablesdirectory

Figure1: Layout of the E3D_Template template development tree. The natureof the files (to be edited,
fixed or overwritten) is indicatedin parentheses.
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4 2 Creating & maintaining your own project

� The line startingwith AC_INIT is usedto specifythe full nameandthe versionnumber of
your project (Euro3D Template and1.0 in the Template project), aswell asanoptional
tarballname(generatedautomaticallyotherwise).Changethemto beconsistentwith thename
of therootdirectory of yourprojecttree,e.g.,MyProject and0.0.

� Theline startingwith AC_CONFIG_SRCDIR contains therelative pathfrom theroot of your
project to one target, i.e. a single file to be compiled(pkg/incl/template.h in the Template
project). Changeit to any valid target of your project.

� The line startingwith AC_CONFIG_FILES containsthe exhaustive list of the makefiles to
be generatedby the configure application. In the E3D_Template project,besidesthe tech-
nical makefiles(Makefile andpkg/Makefile) andthedocumentationmakefiles,threemakefiles
correspondingto theTemplate packagearelisted:

– pkg/example/Makefile,

– pkg/example/lib/makefile,

– pkg/example/src/makefile.

You needto remove theseandput thosecorresponding to your own softwarepackages. Do
not forget any (up to 3 per packages)andbe careful about the capital letter: the (technical)
makefileswhich arenot in a sourcedirectory (for instancepkg/MyFirstPackage/Makefile) start
with anupper-case‘M ’, while thesourcemakefilesstartswith a lower-case‘m’.

If unsure, hereis a command thatcouldhelpyou to checkwetheryoudid not forget any ones,
to beexecutedfrom therootdirectory:

find . -name ’[Mm]akefile.??’ | sed ’s|^\./||;s|\...$||’ | uniq

You canalsohave a look at theconfigure.scan file generatedby theautoscan command exe-
cutedfrom therootdirectory.

The E3D_wizard script. ThescriptE3D_wizard triesto automatize theprevious(potentially tedious)
procedure.To createthenew project MyProject version0.0 from theE3D_Template-1.0 thatyouwill have
previouslyuntarred,execute it from the$E3D_PATH directory asfollow:

E3D_wizard.sh -t E3D_Template-1.0 -P MyProject -V 0.0 -p MyFirstPackage

If youdirectlywantto addanextrapackageto your new project,addthe“-a|--add” option:

E3D_wizard.sh -t E3D_Template-1.0 -P MyProject -V 0.0 -p MySecondPackage --add

2.3 Developin g your project

Your development structureis now readyto use,but still prettyempty. This sectionexplains how to add
library andmainsourcesto your project,but first somecommentsabout themakefiles.

2.3.1 Some comments about the Makefiles

A Makefile is a handy-yet-cryptic file describing the proper way to compilelargeprogramsor groups of
programs,whatarethe dependenciesbetweenthe differentpartsof theproject(libraries, includes, etc.),
what arethe targets andso on. It is assumedthat you alreadyknow the basicsregarding the makefiles,
thereforewe only pointout thespecificitiesof theEuro3D-LCL libraries.

� All the straightMakefile and makefile files of the projectaredynamically generatedfrom config-
uration files (i.e., directly from [Mm]akefile.in or indirectly from Makefile.am) by the appropriate
commands.As aconsequence,noneof themshouldeverbeeditedbyhand.

� TheMakefiles(capital‘M ’) arerathertechnical, andyoushouldnothaveto botherwith themdirectly
(exceptby editingtheMakefile.am files asnotedhereandthere).

Euro3D



2.3 Developing your project 5

� Theonly realmakefilesyouhaveto dealwith aretheonesin thesrc/ andlib/ directories,i.e.,theones
startingwith a lower-case‘m’. They aregeneratedfrom theassociatedmakefile.in, which,asfar as
youareconcerned,are thefiles to beedited.

Summar y: Do not edit themakefile asit is automaticallygeneratedwhentheconfigure com-
mandis executed: any change you introducewill beoverwritten in theprocess.Instead,edit the
makefile.in.

� The makefiles we aredealingwith aregenerally separatedin 4 parts. We describeherethe main
structure, leaving thedetailsfor next sections.

Includes: someproject-widedefinitions areincludedfrom specificfiles storedin add_defs/:

topdir = @top_srcdir@
include $(topdir)/add_defs/makedefs
include $(topdir)/add_defs/makedefs.local

makedefs containsthe low-level definitions – and therefore shouldnever be edited– while
makedefs.local is theappropriateplaceto setyourown definitions1.

Local definitions: somelocalvariablesaredefined(seenext sections).E.g.,thespace-separatedlist
of executablesin src/makefile.in:

EXE = $(E)/Program1 $(E)/Program2 $(E)/Program3

If a list getstoo long to fit on a singleline, usethe ‘ � ’ characterto extendthe list on several
lines,e.g.,

EXE = $(E)/Program1 $(E)/Program2 \
$(E)/Program3

(notetherequiredTAB at thebeginningof thecontinuedline).

The targets: theline startingwith OUT : definesthetargets of themakefile, e.g.,

OUT : dirbin dirobj $(EXE)

wheredirbin anddirobj – definedin add_defs/makedefs – arethedirectoriesstoringthe
executablesandobjectsrespectively.

The dependanciesand compilation rules: theselines defineon which files eachtarget depends,
andhow to obtainit (seebelow for examples).

2.3.2 Loca l defin itions

In order to make thepackage well integrated in theproject, it is usefulto declaresomepackage-specific
variablesin theadd_defs/add_defs.local:

MyFirstPackage_PATH = $(topdir)/pkg/MyFirstPackage
MyFirstPackage_INC = $(MyFirstPackage_PATH)/incl/example.h
MyFirstPackage_LIB = $(MyFirstPackage_PATH)/obj/libexample.a

Thesevariableswill beaccessiblefrom every makefile, andcantherefore easethe “communication” be-
tweenthedifferent packages.

2.3.3 Adding librar y sour ces

Onceyour developmenttree is set up, the next stepis to add routines and programsto your software
packages. We startwith library sources.In the following, we assumethatyou areworking under the lib/
directory of the MyFirstPackage package(i.e., MyProject/pkg/MyFirstPackage/lib/), but you couldaswell
work in theMyProject/pkg/lib/ for a project-widelibrary.

1Potentially overriding themakedefs ones

Euro3D-LCL libraries v.1.0e



6 2 Creating & maintaining your own project

1. Createyour sourcefiles, e.g.,LibSource1.c andLibSource2.c, according to the Euro3D-LCL stan-
dards (see[2] for examples). If you aresettingup your project andusingthe E3D_Template-1.0
project, thereis a templatesourcefile called libexample.c. We strongly adviseyou to useit asa
startingpoint,asit is properlydoxygen-tailored(seeSect.3).

2. Edit themakefile.in file:

� In the line startingwith OBJ =, list thenameof theobjectfiles you want to create,prefixed
with $(O)/ (thevariable‘O’ – definedin add_defs/makedefs – is thevariable containing the
pathto theobjectdirectory, ../obj/ in ourcase).Theline shouldthenlook like:

OBJ = $(O)/LibSource1.o $(O)/LibSource2.o
� Giveanameto thelibrary (potentially libraries)youwantto createby settingtheLIB variable,

e.g.,

LIB = $(MyFirstPackage_LIB)
� After theOUT : dirobj $(LIB) line statingthat your target is the objectdirectory and

the library, you should addtheappropriatedependancy andcompilationrulesfor eachsource
file, e.g.,

$(O)/LibSource1.o : LibSource1.c $(STAND_INC) $(project_INC) $(MyFirstPackage_INC)
$(C_COMPILE)

The first line statesthat LibSource1.o dependson LibSource1.c (andinclude-files definedin
add_defs/add_defs andadd_defs.local), andthesecondonethatis isobtainedvia theC_COMPILE
command.

� Finally, addalsotheequivalentline for thelibrary by itself:

$(LIB) : $(OBJ)
$(AR) rv $(LIB) $(OBJ)
$(RANLIB) $@

3. SeeSect.2.4.2 for thecompilation procedure.

2.3.4 Adding program sou rces

The procedure to follow to adda program into a software packageis very similar to the oneusedfor
a library source describedin previous section,the main change beingthe compilation rules to be set in
makefile.in. We still assumethatwe areworking in theMyFirstPackage softwarepackage,but this time in
thesrc/ directory(i.e.,MyProject/pkg/MyFirstPackage/src/).

1. Createyour sourcefiles,e.g.,Program1.c andProgram2.c, according to theEuro3D-LCL standards.
Onceagain, theE3D_Template-1.0 projectprovidesatemplatefile calledE3D_template.c. And once
again westronglyadviseyou to useit asa startingpoint.

2. Edit themakefile.in file:

� In thelinestartingwith EXE =, list thenameof theexecutablefilesyouwantto create,prefixed
with $(E)/ (thevariable‘E’ – definedin add_defs/makedefs – is thevariable containing the
pathto theexecutable directory, ../../user/bin/ in ourcase).Theline shouldthenlook like:

EXE = $(E)/Program1 $(E)/Program2
� After theOUT : dirbin dirobj $(EXE) line statingthatyour target is theexecutable

andobjectdirectories and the executables,you shouldadd the appropriatedependancy and
compilation rulesfor eachsourcefile, e.g.(seeabove):

$(O)/Program1.o : Program1.c $(STAND_INC) $(project_INC) $(MyFirstPackage_INC)
$(C_COMPILE)

TheselinesstatethatProgram1.o depends on Program1.c andthat thecompilation command
is C_COMPILE.

Euro3D



2.4 Using your project 7

� To gettheexecutablefrom theobject, addlinessimilar to thefollowing ones:

$(E)/E3D_example : $(O)/E3D_example.o $(MyFirstPackage_LIB) $(IOLIB)
$(LD) $(LDF) -o $@ $< $(IOLIB) $(ADD_LIBS) $(MyFirstPackage_LIB)
$(STRIP) $@

Onceagain,thefirst line statesthedependancies,thenext oneis thelinking procedure,andthe
lastonethestrippingone.The$(LOCLIB) variable hasbeeninitially definedto contain the
local librariesto belinkedin.

3. SeeSect.2.4.2 for thecompilation procedure.

2.3.5 Using inc lude files

To createyour includefilesaccording to theEuro3D-LCL standards,theE3D_Template-1.0 projectprovides
atemplatefile calledtemplate.h. Similarly to thelibraries,theincludefilescanbestoredin two directories,
dependingontheir intendedscope:

� underpkg/incl/ for project-wideincludes (e.g., for global#define),

� under incl/ of agivenpackagefor apackage-wideinclude(e.g.,for function prototyping).

However, bothdirectoriesareaccessiblefrom every makefilesthanks to the add_defs/makedefs (slightly
mis-named)variablesPKG_INC = ../../incl andUSER_INC = ../incl. Furthermore,onecan
usethedefinitionsof add_defs/makedefs.local.

An incl/ directory doesnot contain any makefile so it will not beprocessedwhenthecommand make
is executed. However, its contentshave to be fully integratedin the project structure. Therefore, the
Makefile.am above it will containthefollowing line:

EXTRA_DIST = incl

2.3.6 Adding a data direct ory

Whendeveloping a softwarepackage,you mayneedto storedataand/orpersonal configurationfiles. For
this, you cancreatea “data” directory which will fully be part of the project. In particular, it will be
automatically savedin theMyProject-0.0.tar.gz projectdistributionfile (seeSect.2.4.3).

Similarly to the incl directories:

1. Createyourdatadirectory, e.g.,MyData/, eitherdirectlyunderpkg/ (project-widedataset)or undera
given package(package-widedataset).

2. Edit the corresponding Makefile.am file, i.e., the onein the directory containing MyData/, andadd
thedatadirectory to theEXTRA_DIST line (or createthis line is inexistent):

EXTRA_DIST = incl MyData

2.4 Using your project

Well, your development tree is all setup, you wrote a lot fancy code,now what to do? Compile,and
distributeyour project around!

2.4.1 Pre-co mpilation

Beforecompiling your project, you have to make surethatthedynamically generatedmakefilesareup to
datewith respectto theconfigurationfile youmayhaveedited.

Depending on themodificationsyou made,the following setsof commandsshouldbeexecutedfrom
therootdirectory of theproject:
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8 2 Creating & maintaining your own project

� If you editeda Makefile.am, for instanceaftersettingup a new project,or becauseyou addeda new
directory to the project tree,or if you editedthe file configure.ac – most probably to adda new
[Mm]akefile to theAC_CONFIG_FILES list – do:

aclocal
autoconf
autoheader
automake --add-missing

or simplyusethe./autogen.sh script.Thiswill generateanew setof [Mm]akefile.in, sogoto next
step.

� If you editeda makefile.in from thesrc/ or lib/ – e.g.,to addnew sourcesin thesedirectories– or if
they havebeengeneratedfrom updatedconfigurationfiles,youneedto recreatethereal[Mm]akefiles
with thefollowing command:

./configure

If you want to compile your project in debug mode, so that you caneasilydebug your codewith
usualdebuggers,the./configure command canberunwith following option:

./configure --enable-debug

Youalsohavetheoptions-with-optim=level for optimization, and-enable-profile for
profiling.

� If you just changeda sourcefile, but not any of theconfigurationfiles, thereis no pre-compilation
required.

2.4.2 Compiling your project

Onceyour [Mm]akefiles areup-to-date,you cancompile thewholeprojectwith a singlecommand from
therootdirectory:

make

Notethatexecuting thiscommand will triggerthecompilation of all theelementsof your projectthatneed
it andonly them. E.g., if you changedsomething in a library, it will recompile this library andall the
programslinkedagainst this library, asdescibedin thedependancy rules.If youwanta full compilation of
theproject,cleanit first with command:

make clean

before executingmake again.

Warni ng: Alwaysmake sureyou are in the root directory of your project whenexecuting the make
command.If this is not thecase,it will run fine for files in the lib/ directory but will not recompile the
programsdependingon thelibrariesyoumodified (while it should do it!).

2.4.3 Distrib uting your project

Onevery interestingfeature availableif you have followedall thestepsdescribedin theprevioussections
is thatyou caneasilypackup your project anddistributeit around. Indeed, while under theroot directory
of your project, thecommand:

make dist
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will createa completedistribution archive of your project. This will usethe name(MyProject) and
version(0.0) specifiedin theAC_INIT line of theconfigure.ac file (seeitem 6 of Sect.2.2) to createa
file calledMyProject-0.0.tar.gz, which will containall the sourceandincludefiles (anddatadirectoryif
needed) of yourproject,aswell asall theneededconfigurationfiles.

To install your project on another computerwheretheEuro3D-LCL librariesarealreadyinstalled,you
justneedthisMyProject-0.0.tar.gz file, andthefollowing commands,to install thevery sameprojectasthe
original one:

1. Copy theMyProject-0.0.tar.gz file into therootdirectory $E3D_PATH of theEuro3D-LCL distribution.

2. Untarthearchive:

tar xvzf MyProject-0.0.tar.gz

Thiswill createadirectoryMyProject-0.0/ containing all yourprojectarchitectureandfiles.

3. In theMyProject-0.0/ directory, execute thefollowing commandto compileyourproject:

./configure
make

Thatshouldbeit!
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3 Sour ce docume ntation using doxygen

Warni ng: Thestructureof thedoxygen headersis still underdevelopmentandwill probably changein
thenext months. Therefore, this sectionis still underdevelopment andmustbeconsideredasa (good)
startingpoint.

TheEuro3D-LCL sourcedocumentation(detailinghow thecodeis structured,whatarethealgorithms
used,etc.) is maintained under doxygen (cf. http://www.doxygen.org/), which cangenerate an on-line
documentationbrowser(in HTML) and/or anoff-line referencemanual (in LATEX) directly from thesetof
documentedC-source files.

Warni ng: This document is not a doxygen tutorial: it just fix few standards regarding the possible
commentsto beaddedto thesources.

3.1 Standar d document ation

Wedefineherefew standard documentationelements– namelythefile andfunction documentation– thata
developershould includein any new code.Sincethedoxygen commentsare– according to someinfluent
people – cryptic, anddonotstandoutclearlyin thesource,everydoxygen commentblock is delimitedby
two /* ===...=== */ lines.

3.1.1 File document ation

Everysourcefile (including.h files) shouldstartwith theheaderdocumentingthefile by itself, asshown
in Fig. 2. This standardheadershouldincludethe following fields,somearemandatory (* ), optional (o)
and/or canappearmorethanonce(>). Notethatthe � copyright and � keywords keysarenon-standard
doxygen fields.

� file (* ) definesthefilename,

� copyright (* ) givesthecopyright statement,

� date (o) precisesthedateof lastmodification. This is useful if it actsasa time-stampwhenyour text
editorsupports this feature (seeSect.3.1.4),

� author (*>) detailstheauthor(s),with oneline perauthor,

� keywords (o) givesa list of keywords,

� version (*>) recallsthehistoryof thefile, thatis, for eachversion(e.g.asindicated in theset_version
of theprogram),thedateof release(dd/mm/yy), thedeveloper’s initials andthemainmodifications,

� brief (* ) gives a brief description of thefile content.

Thefollowing comment linesareconsideredasthe longdescription of thefile.

3.1.2 Func tion documen tation

To document a function, you have to add the documentationjust before the definition of the function
(seeFig. 3), without any #define or globalvariablesin between. The function headercaninclude the
following fields:

� param (*>) describeseachparameterof thefunction,

� return (* ) describesthevaluereturnedby thefunction (if nonvoid)

It is betterto givea descriptionof thefunctionwithout the � brief field, which takesa lot of spacein the
LATEX documentation.
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3.1 Standard documentation 11

doxygen file header
/* === Doxygen Comment ======================================= */
/*!
* \file fcq_param_errors.c
* \copyright (c) 2002 CRAL-Observatoire de Lyon / IPNL
* \date Tue Mar 5 16:45:07 2002
* \author Yannick Copin <y.copin@ipnl.in2p3.fr>
* \keywords Dynamics, FCQ
* \version 1.0 06/04/01 YC creation (after \c fcq_losvd_errors)
* \version 1.1 05/03/02 YC option \c -nosyst, debugging
* \brief Estimate errors on FCQ LOSVD parameters

Compute the errors on FCQ-estimated LOSVD parameters from Monte-Carlo
simulations.
*/

/* =========================================================== */

Approximate output
fcq_param_errors.c

Estimateerrorson FCQLOSVD parameters

Computetheerrorson FCQ-estimatedLOSVD parametersfrom Monte-Carlosimulations.

Copyright:

(c) 2002CRAL-ObservatoiredeLyon / IPNL

Date:

TueMar 5 16:45:07 2002

Author:

YannickCopin � y.copin@ipnl.in2p3.fr �
Keywords:

Dynamics,FCQ

Version:

1.006/04/01YC creation(afterfcq_losvd_errors)
1.105/03/02YC option-nosyst, debugging

Figure2: Exempleof adoxygen file header (top), andits corresponding output (bottom)
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doxygen function header
/* === Doxygen Comment ======================================= */
/*!
* Transformation in world coordinates for a frame
*
* \param frame [\c I] image structure
* \param pixel_x [\c I] pixel along \f$x\f$ axis
* \param pixel_y [\c I] pixel along \f$y\f$ axis
* \param x [\c O] coordinate along \f$x\f$ axis
* \param y [\c O] coordinate along \f$y\f$ axis
* \return nothing, it’s a \c void function!
*/

/* =========================================================== */

void coord_frame(IMAGE2D *frame,int pixel_x,int pixel_y, float *x, float *y)
{

*x = frame->startx + pixel_x * frame->stepx;
*y = frame->starty + pixel_y * frame->stepy;

}

Approximate output
coord_frame

Transformationin world coordinatesfor a frame

Parameters:

frame [I] imagestructure

pixel_x [I] pixel alongx axis

pixel_y [I] pixel alongy axis

x [O] coordinatealongx axis

y [O] coordinatealongy axis

Returns:

nothing,it’savoid function!

Figure3: Exemple of adoxygen function header(followedby thefunction itself, top), andits correspond-
ing output (bottom).

Euro3D



3.2 doxygen configuration 13

3.1.3 Other docu mentation

doxygen providesalot of commandsto let youdocumentalmosteverything– globalvariables,algorithms,
etc.– in your code(see[3]).

3.1.4 Emacs con figuratio n

YC hasdeveloppeda specialIFU-modefor Emacs(to be updated for Euro3D-LCL). It automaticallyen-
forcesthepreviousstandardfile andfunction doxygen documentation,andcustomizestheusualC-mode
to take into account theIFU-specifictypes(e.g. TIGERfile). It is still buggy, but askfor it if you arean
Emacs-addict.

3.2 doxygen configu ration

Thedoxygen documentationis now fully integratedto (mostof) Euro3D-LCL. As a consequence,thedoc/
directory of the Euro3D-LCL projectsshouldcontaina dedicatedDoxygen directory. It will harbor the
makefile.in to allow properdoxygen configurationandcompilation.

After processing,thedoc/Doxygen directory will have two subdirs:

� html/ will containthesourcedocumentationin HTML format(seeindex.html),

� latex/ will contain theLATEXversion. It shouldhavebeencompiled onthefly to producethePDF-file
refman.pdf .

Do not change anything in thesedirectories, as they aregenerated automaticallyby doxygen. Instead,
change the doxygen-comments in the C-code(.h and .c files), or the doxygen optionsthrough the doc/
Doxygen/Doxyfile automatically generatedandeditedby makefile.in.

Euro3D-LCL libraries v.1.0e



14 4 Writing the User’s Guide

4 Writing the User’s Guide

Of course,all theseniceprogramsandlibrariesyou developpedin theEuro3D-LCL framework would not
beall thatniceif nobodyknew how to usethem.This is why youshould(have to) write acompleteUser’s
Guideto yourproject.

In theory, it wouldpossibleto include theUser’s Guideto thedoxygen source documentation(Devel-
oper’sGuide). However, it appears thatthetwo docshaveaverydifferent targetedaudience, andend-users
usuallydonotwantto know aboutthenastydetailsof thecode.Still, it is notalwaysclearto whereagiven
pieceof information(e.g., analgorithm description) shouldgo.

TheE3D_Template providesaUser’sGuidetemplateunderdoc/Manual/. ThisreliesontheE3D LATEX-
style in doc/E3D/, whereyou canfind the associateddocumentation(see[ 5]). The Developer’s Guide
thatyou have in your handshave beenwritten with this style,andcanbeseenasa practicalexample (in
doc/E3D_dev/).

Euro3D



A TODOs 15

A TODOs

Youaremore thanwelcometo participateto any of thefollowing developments.

A.1 Template
� Go for a full autotools support2 (never write a makefile.in anymore, and benefitfrom the whole

machinery, including theyet-unaivalable distcheck target).

� Add GUI support (but have to wait for aclearEuro3D GUI layout)

� doc: addTAGSsupport

� doc: adddoc/doxygen/tags generic targets

� Doxygen:useDoxyfile.in (but difficult thento find theappropriatelist in AC_CONFIG_FILES)

� Doxygen:addCVS/SVNsupport in file headers

� Portto CVS/SVN

� FinalizeE3D.el Emacs-modeanddeliver it

� E3D_wizard : seeautotoolset/acconfig

A.2 Dev’s Guide
� Proof-read

� Add a sectionabout GNU-filesChangeLog, README , etc.

� Produceanindex (of what?)

� FAQ (if enough feedback)

A.3 Misc.
� Euro3D-LCL: project add_defs/ makedefs shouldnothaveto know about anything elsethanIFU_io.h

(whichshouldbetouched whenlibrary includedfiles aremodified)

2By theway, this is not doneyet becauseI don’t know how to put theobject files in ../obj with automake. Help is welcome!
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