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1 Intr oduction

1 Introduction

1.1 Purpose and scope

This documentdescribegenericrulesto develop your own prgect within the comman framework of the
Euro3D-LCL softwaredevelopmemn environment.Section2 is dedicaedto thesetupof avalid develgpment
treeusingthe E3D_Template prgect. Section3 describeghe useof doxygen to documentyour sources
andinclude ary low-level documentationgalgaithms, formats,etc.). Section 4 invites you to write the
User’s Guideto your newly createdorgect.

This document is not:

theinstallationguideof the Euro3D-LCL I/O-library: see[ 1],

the codkbookof the Euro3D-LCL I/O-library: see[ 2],

adoxygen manué& see[3].

a GNU-autdools (aut oconf , aut omake, etc.)tutorid: see[4].

1.2 Requiremen ts

It is assumedhereadelis codingin C (potentiallyin C++), andis reasonably familiar with uNIx tools,
suchasclassicacommands(nv, t ar, etc.),shellandervironment variabes,meke andmakefile basics.

All theprogmamsusedn thistutorialareprettystandargdandshouldbeavailablein every decemLiNUX
distribution. However, the GNU-autotmls (aut oconf , aut omake, etc. onwhich is basedhe Euro3D-LCL
framawork) experienceda quick andratherbrutalevolution phasehesdastmonthes,andit is prefeableto
starta new developmert treeusingthe latestversions(see€[ 4]). E3D_Template-1.0e projectis basedupan
aut omake- 1. 8. 2 andaut oconf - 2. 59.

Regading the Euro3D projectsand docunents, the stable versiors are available from the official
Euro3D website(http://www.aip.de/Euro3D). You may alsofind develgpment(unstalte) versionson the
Euro3D-LCL webpa@ (www-obs.univ-lyon1.fr/cl).

Prior to settingup your new project, youwill needto install the Euro3D-LCL I/O-library. Theinstalla-
tion procedireis detailedin [ 1]. Furthemore,thepresentutorialis baseduponthe E3D_Template prgect,
andyouwill needtheappopriatetarballE3D_Template-1.0.tar.gz.
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2 Creaing & maintaining your own project

2 Creating & maintainin g your own project

In this section,we describehow to create,develop and maintainyour own projectunde the Euro3D-
LCL softwaredevelopment ervironment. Usingthis architectue allows you to easilyandquickly obtaina
portable andeasy-to-sesoftwarebunde.

2.1 Presentation

A projectis a setof progamsandor libraries gatheed in a single structue. Besidessometechnical
directories andfiles, it consistsof oneor more padkages (e.g.,for aninstrumenmal project,the packages
couldbe preprocessing, extraction, calibration, etc.),eachpacka@ providing its own setof progams.

If agivenpacka@ providessomeexecuablesit is subdvidedin threesubdiectoriegbesidegechnical
ones):

e src/ contairs themai n files of the programsandtheir associatefiles,
e lib/ contairs the packagespecificlibrary files,
e incl/ containghe packae-specifianclude files.

Theextratechnicalobj/ directorygathes the objectfiles of thepackagdseeFig. 1 for anexanple). If your
packag is providing alibrary, src/ is of coursenotrequred.

Furtrermore,if needé, the projed canalsoconsistof prgect-widelibrariesandincludefiles. They
shouldthenbe storedin thelib/ andincl/ directaies atthelevel of theotherpacka@s.

2.2 Setting up the develop ment tree

We describenow a step-bystepprocedureto setup avalid developmert ervironmentfor yourown prgect,
labelledhereaftemyProject version 0.0 (seebelow for a scriptimplemerting this procedire). We will

usethe templatearchitectue provided by the E3D_Template project (Fig. 1), as obtainedfrom E3D_
Template-1.0.tar.gz.

1. Extractthearchvefile E3D_Template-1.0.tar.gz underyour $E3D_PATH, i.e.,atthesamdevel asthe
Euro3D-LCL I/O-library. This createsa dumny projectarchitectue unde the E3D_Template-1.0/
directay.

2. RenaméheE3D_Template-1.0/ directay to MyProject-0.0/ (or any othernamethatsuitsyou). This
directay is theroot directoryof your prgect.

3. For eachsoftware packageyou wantto develop aspartof your project, you needto createa subdi-
rectoy uncer pkg/, e.g.,MyFirstPackage/ andMySecondPackage/. To do that, you canrenane or
copy the pkg/example/ directory the structureof the packag is thenthe onepresetedin 2.1 lib/,
incl/ andsrc/. Notethatfor moregeneridibrariesor includefiles (i.e., attachedo your wholeproject
ratherthanto a specificpackag), you shoulddirectly usethe pkg/lib/ andpkg/incl/ diredories.

4. Onceyoudo notneedit anymore,remove theinitial directaies pkg/example/ andpkg/wizard!.

5. Editpkg/Makefile.am: initially thefirstline of thisfile contairsonly SUBDI RS = exanpl e wi zard,

thatis thelist of subdiretoriesto proess. As you have changedhe directol structure you must
updatethisfile accordngly: onthisline, replaceexanpl e by thespace-separatdist of your pack
agesge.g,

|SUBDI RS = MyFirst Package MySecondPackage

6. Youalsoneedto editthe configure.ac file in therootdirectoryof your prgect:
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2.2 Setting up the developmenttree

Ar chitecture of the E3D_Template developmenttree

+ E3D_Template-1.0/

— CONFIQUIBLAC vttt e Projectconfiguratiorfile (to be edited)
— MaKefile.am ... RootMakefile.am (f i xed)
— Makefiledn ... Automaticallygenerateqoverwritter)
4 oadd_defs/ ... Containsthe makefile definitionfiles
— makedefs ...... ... Standardmalke-ddinition file (f i xed)

— makedefs.local ...........ciiiiiiii Projectmake-ddinition file (to be edited)

— config.h ... Project-widencludefile (overwritter)
KO Containsthe softwarepackage
— Makefile.am ... Liststhe packagedirectorieg(to be edited)

— Makefiledn ... Automaticallygeneratedoverwritten)
NGl Containsthe project-wideincludefiles

— template.h ... Project-wideincludefile (to be edited)

4 oexample/ ... An exanpl e softwarepackagelirectory
Makefile.am .................. Liststhesourceandlibrary directories(may be edited)

— Makefiledn ... Automaticallygeneratedoverwritten)

4 nCl Containsthe packa@-wideincludefiles

— example.h ... Package-widencludefile (to beedited)

L1 A Containsthelibrary sourcefiles

— makefiledn ... Compilationprocedues(to be edited)

— makefile ... Automaticallygeneratedoverwritten)

— libeXample.C ... Library sourcefile

ST, e Containsthe sourcefiles

— makefiledn ... Compilationprocedues(to be edited)

— makefile ... Automaticallygeneratedoverwritten)

— E3D_eXaMPl.C ittt e Main sourcefile

O Objectsandlibrariesdirectory

o USBI et Local installationrepository
o BIN Executablegirectory

Figurel: Layou of the E3D_Template templde developmern tree. The natureof thefiles (to be edited,

fi xed oroverwritten) is indicatedin parentteses.
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2 Creaing & maintaining your own project

e Theline startingwith AC_| NI T is usedto specifythe full nameandthe versionnunber of
your prgect (Eur 03D Tenpl at e andl1. O in the Template project) aswell asan optioral
tarballname(geneatedautonatically othewise). Changehemto be consistentvith thename
of therootdirectay of your projecttree,e.g.,MyPr oj ect and0. 0.

e Theline startingwith AC_CONFI G_SRCDI R contairs the relative pathfrom theroot of your
projectto onetarmet, i.e. a singlefile to be compiled (pkg/incl/template.h in the Template
project) Changét to ary valid target of your prgect.

e Theline startingwith AC_CONFI G_FI LES containsthe exhatstive list of the makefilesto
be generatedy the conf i gur e application In the E3D_Template project, besideghe tech-
nical malefiles (Makefile andpkg/Makefile) andthe docunentationmalefiles,threemalefiles
correspadingto the Template paclkagearelisted:

— pkg/example/Makefile,

— pkg/example/lib/makefile,

— pkg/example/src/makefile.
You needto remove theseand put thosecorresponéhg to your own software packags. Do
not forget any (up to 3 per packages)andbe carefu abou the capitalletter: the (techrcal)

malefileswhich arenotin a sourcedirectay (for instancepkg/MyFirstPackage/Makefile) start
with anupper-case M’, while the sourcemalefilesstartswith alower-case m'.

If unsure hereis acommand thatcouldhelpyouto checkwetheryou did notforget any ones,
to beexecutedfrom therootdirectay:

|find . -name ' [Mdjakefile.?? | sed ’s|™./|[;s|\...$||" | unig

You canalsohave a look at the configure.scan file geneatedby theaut oscan command exe-
cutedfrom therootdirectay.

The E3D _wi zar d script.  ThescriptE3D wi zar d triesto automdize the previous (paentially tedios)
procealure. To createthe new prgect MyProject version0.0 from the E3D_Template-1.0 thatyou will have
previously untared,execue it from the$E3D_PATH director asfollow:

|E3D_wi zard.sh -t E3D Tenplate-1.0 -P MyProject -V 0.0 -p MFirstPackage
If youdirectlywantto addanextra packageto your new prgect, addthe”- a| - - add” option:

|E3D_Wi zard.sh -t E3D Tenplate-1.0 -P MyProject -V 0.0 -p M/SecondPackage --add

2.3 Developin g your project

Your developmeih structureis now readyto use,but still prettyempty This sectionexplains how to add
library andmainsourcesto you prgect, but first somecomnentsabou the makefiles.

2.3.1 Some comments about the Makefiles

A Makefile is a hand/-yet-ciyptic file describimg the proper way to compilelarge progamsor grougs of
progams,what arethe depaxdenciesdetweerthe differentpartsof the project(libraries, includes, etc.),
whatarethe targes andso on. It is assumedhat you alreadyknow the basicsregarding the malefiles,
therefae we only point outthe specificitiesof the Euro3D-LCL libraries.

o All the straightMakefile and makefile files of the projectare dynamicély geneatedfrom config
uratin files (i.e., directly from [Mm]akefile.in or indirectly from Makefile.am) by the appopriate
comnands.As a conseqance honeof themshouldever be editedby hand

e TheMakefiles (capital'M’) arerathertechnicé andyoushouldnothaveto botherwith themdirectly
(exceptby editingthe Makefile.am files asnotedhereandthere)

Euro3D



2.3 Develoing your project

¢ Theonly realmakefilesyouhaveto dealwith aretheonesin thesrc/ andlib/ directoies,i.e.,theones
startingwith alower-case'm’. They aregeneatedfrom the associatednakefile.in, which, asfar as
youareconcened,are thefiles to be edited.

Summar y: Do not editthe makefile asit is automaticallygeneatedwhentheconfi gure com-
mandis executed ary chang you introducewill be overwrittenin the proess.Instead editthe
makefile.in.

¢ The makefiles we are dealingwith are geneally separatedn 4 parts. We describeherethe main
structue, leaving the detailsfor next sections.

Includes: someprgect-widedefinitiors areincludedfrom specificfiles storedin add_defs/:

topdir = @op_srcdir@
i nclude $(topdir)/add_defs/nakedefs
i ncl ude $(topdir)/add_defs/ makedefs. | ocal

makedefs containsthe low-level definitions — and therefore shouldnever be edited— while
makedefs.local is theapprariateplaceto setyour own definitiors®.

Local definitions: somelocal variabesaredefined(seenext sections)E.g.,thespace-sepatedlist
of execuablesin src/makefile.in:

|EXE = $(E)/ Programl $(E)/Progranm? $(E)/Progran8

If alist getstoo longto fit on a singleline, usethe‘\’ characteto extendthelist on several
lines,e.q,

EXE = $(E)/ Progranml $(E)/Progran? \
$(E)/ Prograns

(notetherequred TAB atthebeginning of the contiruedline).
The targets: theline startingwith OUT : defineghetarges of themakefile, e.g,
|OQUT : dirbin dirobj $(EXE)

wheredi r bi n anddi r obj —definedin add_defs/makedefs — arethe directaies storingthe
execuablesandobjectsrespectiely.

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

2.3.2 Local definitions

In order to make the packag well integraedin the prgect, it is usefulto declaresomepaclage-specific
varialdesin theadd_defs/add_defs.local:

M/Fi r st Package_PATH = $(topdir)/pkg/ MFi r st Package
MyFi rst Package_| NC = $( MyFi r st Package_PATH) /i ncl / exanpl e. h
MyFi rst Package_LI B = $( MyFi r st Package_PATH)/ obj /| i bexanpl e. a

Thesevariableswill be accessibldrom every makefile, and cantherefae easethe “communication” be-
tweenthedifferent paclages.

2.3.3 Adding librar y sour ces

Onceyour developmenttreeis setup, the next stepis to add routines and progamsto your software
packa@s. We startwith library sources.In the following, we assumehatyou areworking under the lib/
directoy of the MyFirstPackage paclkage(i.e., MyProject/pkg/MyFirstPackageflib/), but you couldaswell
work in the MyProject/pkg/lib/ for a prgect-widelibrary.

Ipotentally overriding the makedefs ones

Eura3D-LCL libraries
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2 Creaing & maintaining your own project

1. Createyour sourcefiles, e.g., LibSourcel.c andLibSource2.c, accordng to the Euro3D-LCL stan-
dards (see[Z] for examges). If you are settingup your project and usingthe E3D_Template-1.0
prgect, thereis a templatesourcefile calledlibexample.c. We strongly adviseyou to useit asa
startingpoint, asit is properly doxygen-tailored(seeSect.3).

2. Editthemakefile.in file:

¢ In theline startingwith OBJ =, list the nameof the objectfiles you wantto create prefixed
with $( O) / (thevariable'O — definedin add_defs/makedefs — is the varialle containirg the
pathto theobjectdirectoy, ../obj/ in ourcase).Theline shouldthenlook like:

|OB) = $(O)/ LibSourcel.o $(O/LibSource2.o

e Giveanameto thelibrary (poterially libraries)youwantto createby settingtheL| B variale,
e.g.,
|LI B = $(MFirstPackage_LI B)

e After theQUT : dirobj $(LIB) line statingthatyou target is the objectdirectay and
thelibrary, you shoud addthe appr@riatedependng/ andcompilationrulesfor eachsource
file, e.qg.,
$(O/LibSourcel.o : LibSourcel.c $(STAND INC) $(project INC) $(MFirstPackage | NC)
$( C_COWPI LE)
Thefirst line statesthat LibSourcel.o depadson LibSourcel.c (andincludefiles definedin

add_defs/add_defs andadd_defs.local), andthesecondnethatisis obtainel viatheC_COWPI LE
commaui.

¢ Finally, addalsothe equivalentline for thelibrary by itself:

$(LIB) : $(0BJ)
$(AR) rv $(LIB) $(0BJ)
$(RANLI B) $@

3. SeeSect.2.4.2 for thecompilatian procedure.

2.3.4 Adding program sources

The procedire to follow to add a programinto a software packageis very similar to the one usedfor
a library soure describedn previous section,the main charge beingthe compilation rulesto be setin
makefile.in. We still assumehatwe areworking in the MyFirstPackage softwarepackag, but thistimein
thesrc/ directory(i.e., MyProject/pkg/MyFirstPackage/src/).

1. Createyour sourcefiles, e.g.,Program1.c andProgram?2.c, accordng to the Euro3D-LCL standadls.
Onceagain theE3D_Template-1.0 prgectprovidesatemplatefile calledE3D_template.c. And once
agan we stronglyadviseyou to useit asa startingpoirt.

2. Editthemakefile.in file:

e Intheline startingwith EXE =, list thenameof theexecuablefilesyouwantto create prefixed
with $( E) / (thevariable'E’ — definedin add_defs/makedefs — is the varialle containirg the
pathto theexecutalte directay, ../../Juser/bin/ in our case).Theline shouldthenlook like:

|EXE = $(E)/Programl $(E)/Progran?
e AftertheQUT : dirbin dirobj $(EXE) line statingthatyour targetis the executalte

and objectdirectaies and the executables,you shouldadd the appiopriate depenlany and
compilatian rulesfor eachsourcefile, e.g. (seeabore):

$(O/Progranml.o : Programl.c $(STAND_ INC) $(project_I NC) $(MFirstPackage_I| NC
$(C_COWPI LE)

Theselines statethat Program1.0 depend on Programl.c andthatthe complation command
isC_COWPI LE.
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2.4 Usingyour project

e To gettheexecuablefrom the objed, addlinessimilar to thefollowing ones:
$(E)/ E3D exanmple : $(0O/E3D exanpl e.o $(MWFirstPackage LI B) $(1QLIB)

$(LD) $(LDF) -0 $@%$< $(1OLIB) $(ADD LI BS) $(MFirstPackage_LI B)

$(STRIP) $@

Onceagain thefirst line stateshe depemnlanciesthe next oneis thelinking procedure andthe
lastonethe strippingone. The $( LOCLI B) varialde hasbeeninitially definedto contan the
locallibrariesto belinkedin.

3. SeeSect.2.4.2 for thecompilatian procedure.

2.3.5 Using include files

To createyouwr includefilesaccordirg to the Euro3D-LCL standard,theE3D_Template-1.0 projectprovides
atemplatefile calledtemplate.h. Similarly to thelibraries,theincludefiles canbestoredin two directaies,
depewing ontheirintendedscope:

e unckrpkg/incl/ for prgect-wideincludes (e.g, for global#def i ne),
e unckrincl/ of agivenpackagdor apackag@-wideinclude(e.qg.,for fundion prototyping).

However, both directaies areaccessibldrom every malefilesthanks to the add_defs/makedefs (slightly
mis-name)variablesPKG I NC = ../../incl andUSER_I NC = .. /i ncl. Furthemore,onecan
usethedefinitions of add_defs/makedefs.local.

An incl/ directoy doesnot contan ary makefile soit will notbe proessedvhenthe command nmake
is executed. However, its cortentshave to be fully integratedin the prgect structure. Theefore, the
Makefile.am above it will containthefollowing line:

| EXTRA DI ST = incl

2.3.6 Adding adata directory

Whendeveloping a softwarepacka@, you may needto storedataand/orpersoml configuationfiles. For
this, you can createa “data” diredory which will fully be partof the prgect. In particdar, it will be
automdically savedin the MyProject-0.0.tar.gz projectdistributionfile (seeSect.2.4.3.

Similarly to theincl directaies:

1. Createyourdatadirectow, e.g.,MyData/, eitherdirectly underpkg/ (prgect-widedatasetpr uncera
given packagd€packae-widedataset).

2. Edit the correspading Makefile.am file, i.e., the onein the diredory contaiting MyData/, andadd
thedatadirectay to the EXTRA DI ST line (or createthis line is inexistent):

|EXTRA_DI ST = incl MData

2.4 Using your project

Well, your developmert treeis all setup, you wrote a lot fang/ code,now whatto do? Compile,and
distributeyour prgectarourd!

2.4.1 Pre-compilation

Beforecompiling your prgject, you have to make surethatthe dynamically geneatedmakefilesareup to
datewith respecto the configurationfile you mayhave edited.

Depeming on the modifications you made the following setsof commails shouldbe executedfrom
therootdirectay of theproject:

Eura3D-LCL libraries
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2 Creaing & maintaining your own project

¢ If you editeda Makefile.am, for instanceaftersettingup a new project,or becausegou added a new
directay to the projecttree, or if you editedthe file configure.ac — most probaly to adda new
[Mm]akefile to the AC_CONFI G_FI LES list —do:

acl ocal

aut oconf

aut oheader

aut omake --add- mi ssing

or simply usethe. / aut ogen. sh script. Thiswill generée anew setof [Mm]akefile.in, sogoto next
step.

¢ If you editeda makefile.in from thesrc/ or lib/ — e.g.,to addnew sour@sin thesediredories— or if
they have beengereratedrom updatedconfiguationfiles, youneedto recreateéhereal[ Mm] akefiles
with thefollowing command:

|./configure

If youwantto comple your prgectin delug mode, so thatyou caneasily detug your codewith
usualdetuggersthe. / conf i gur e commanl canberunwith following option

| .Iconfigure --enabl e-debug

Youalsohavetheoptiors- wi t h- opt i mel evel for optimizaion, and- enabl e- profi | e for
prdfiling.

¢ If youjust changda sourcefile, but notary of the configuationfiles, thereis no precompilatian
requred.
2.4.2 Compiling your project

Onceyour [Mm]akefiles are up+to-date,you cancomgle the whole projectwith a singlecomman from
therootdirectay:

| make

Notethatexecuing this commai will triggerthe complation of all the elementof your projectthatneed
it andonly them. E.g.,if you charmged sometlng in a library, it will recomile this library andall the
progamslinkedagairstthis library, asdescibedn thedepenlang rules.If youwantafull complation of
theproject,cleanit first with commarl:

| meke cl ean

before exeauting make again

Warning: Alwaysmake sureyou arein the root directay of your prgect whenexecutirg the make
command. If thisis notthecasejt will runfine for filesin thelib/ directay but will notrecomile the
programsdepeiding onthelibrariesyou modfied (while it shoud doit!).

2.4.3 Distrib uting your project

Onevely interestingfeatue availableif you have followedall the stepsdescriledin the previous sections
is thatyou caneasilypackup your prgect anddistributeit arourd. Indeed while uncer theroot directory
of your project, thecommaul:

| meke di st
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2.4 Usingyour project

will createa completedistribution archive of your project. This will usethe name(MyPr oj ect ) and
version(0. 0) specifiedin the AC_| NI T line of the configure.ac file (seeitem 6 of Sect.2.2) to createa
file called MyProject-0.0.tar.gz, which will containall the sourceandincludefiles (anddatadirectoryif
neededlof yourproject,aswell asall the needectonfigurationfiles.

To install your prgect on anotter computerwherethe Euro3D-LCL librariesarealreadyinstalled,you
justneedthis MyProject-0.0.tar.gz file, andthefollowing comnands o install thevery sameprojectasthe
original one:

1. Copy theMyProject-0.0.tar.gz file into therootdirectoy $E3D_PATH of the Euro3D-LCL distribution.
2. Untarthearchive:

|tar xvzf MyProject-0.0.tar.gz

Thiswill createadirectoryMyProject-0.0/ containirg all your projectarchite¢ure andfiles.
3. In the MyProject-0.0/ directoly, execue thefollowing commandto compileyour project:

.Iconfigure
make

Thatshouldbeit!

Eura3D-LCL libraries
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3 Sourcedocumentatian usingdoxygen

3 Source docume ntation using doxygen

Warning: Thestructue of thedoxygen heactrsis still uncer developmentandwill probatly changen
thenext morths. Therdore, this sectionis still underdevelopmen andmustbe considredasa (good)
startingpoirt.

The Euro3D-LCL sourcedocunentation(detailinghow the codeis structued, whatarethe algoithms
used,etc.) is maintaired under doxygen (cf. http:/iwww.doxygen.org/), which cangenerge an ondine
documentationbrowser(in HTML) and/a anoff-line refeencemanual (in LATEX) directly from the setof
documentedC-soure files.

Warning: This documentis not a doxygen tutorial; it just fix few standard regarding the possible
comrmentsto beaddedo thesources.

3.1 Standard document ation

We defineherefew standad docunentationelements- namelythefile andfundion docunentation-thata
developershoud includein ary new code.Sincethedoxygen commentsare— accodingto someinfluent
peope — cryptic, anddo not standout clearlyin thesource gvery doxygen commnentblockis delimitedby
two/* ===...=== */ lines.

3.1.1 File document ation

Everysourcefile (including. h files) shouldstartwith the headedocunentingthefile by itself, asshovn
in Fig. 2. This standarcheadershouldincludethe following fields, someare mandatoy (*), optiona (o)
and/g canappeamorethanone (>). Notethatthe\copyri ght and\keywor ds keysarenonstandaa
doxygen fields.

\file (*)defineghefilename,
\copyri ght (*)givesthecopyright statement,

\dat e (0) preciseghedateof last modfication. Thisis usefd if it actsasa time-stampwvhenyour text
editorsuppats this featue (seeSect.3.14),

\aut hor (*>) detailstheauttor(s),with oneline perautha,
\keywor ds (o) givesalist of keywords,

\ver si on (*>)recallsthehistoryof thefile, thatis, for eachversion(e.g.asindicatel in theset _ver si on
of the program),the dateof releasgddmm/yy), thedeveloper'sinitials andthe mainmodfications,

\bri ef (*)givesabrief descripion of thefile content.

Thefollowing commen linesareconsideedasthelong descriptia of thefile.

3.1.2 Function documen tation

To docurent a function, you have to add the doaumentationjust before the definition of the function
(seeFig. 3), without ary #def i ne or globalvariablesin between The function headercaninclude the
following fields:

\par am (*>) describegachparameteof thefunction,
\return (*)describeshevaluereturredby thefunction (if nonvoid)

It is betterto give adescriptionof thefunctionwithoutthe \br i ef field, whichtakesalot of spacen the
IATEX documentation

Euro3D
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doxygen fil e header

/* === Doxygen Comment == === *

/*]

* \file fcg_paramerrors.c

* \copyri ght (c) 2002 CRAL-Cbservatoire de Lyon / | PNL

* \date Tue Mar 5 16:45:07 2002

* \aut hor Yanni ck Copin <y.copin@pnl.in2p3.fr>

* \ keywor ds Dynam cs, 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 paraneters

Conpute the errors on FCQ estimated LOSVD paraneters from Monte-Carl o
si mul ati ons.

*/

[ * = == == */

Approximate output

fcq_paramerrors.c

Estimateerrorson FCQLOSVD parameters

Computethe errorson FCQ-estimated OSVD parameterfrom Monte-Carlosimulations.
Copyright:
(c) 2002CRAL-ObsenatoiredeLyon/ IPNL
Date:
TueMar 5 16:45:07 2002
Author:
YannickCopin<y. copi n@pnl .in2p3.fr>
Keywords:
Dynamics,FCQ
Version:

1.006/04/01YC creation(afterf cq_l osvd_errors)
1.105/03/02YC option- nosyst , deluggng

Figure2: Exenple of adoxygen file heade (top), andits corresponéhg output (bottom

Eura3D-LCL libraries
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doxygen functi on header

/* === Doxygen Comment == == === */
/*!

* Transformation in world coordinates for a frame

* \paramfrane [\c |] i mage structure

* \param pi xel _x [\c I] pixel along \f$x\f$ axis

* \param pi xel _y [\c I] pixel along \f$y\f$ axis

* \paramx [\c Q coordinate along \f$x\f$ axis

* \paramy [\c coordinate along \f$y\f$ axis

* \return nothing, it’s a \c void function!

*/

/* = == == */

voi d coord_frame(l MAGE2D *frane, int pixel_x,int pixel_y, float *x, float *y)
{
* X
*y
}

frame->startx + pixel _x * frane->stepx;
frame->starty + pixel _y * frane->stepy;

Approximate output
coord _frane

Transformatiorin world coordinatedor aframe

Parameters

frame [l ] imagestructure

pixel_x [l] pixel alongx axis
pixel_y [I] pixel alongy axis
x [J] coordinatealongx axis

y [Q] coordinatealongy axis

Returns:
nothing,it'savoi d function!

Figure3: Exemge of adoxygen function heade(followed by thefunction itself, top), andits correspad-
ing output (battom).
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3.1.3 Other docu mentation
doxygen providesalot of commandsto let youdocumentalmosteverything— globalvarialles,algorithms,
etc.—in your code(see[ 3)).
3.1.4 Emacs configuratio n
YC hasdeveloppeda speciallFU-mode for Emacs(to be updaed for Euro3D-LCL). It automaticallyen-
forcesthe previous standardile andfunction doxygen docunentation,andcustomizsthe usualC-moce
to take into accoun the IFU-specifictypes(e.g TI GERfi | ). It is still buggy, but askfor it if youarean
Emacs-adict.
3.2 doxygen configu ration
Thedoxygen documentationis now fully integratedto (mostof) Euro3D-LCL. As aconsegencethedoc/
directoly of the Euro3D-LCL projectsshouldcontaina dedicateddoxygen directay. It will harba the
makefile.in to allow properdoxygen corfigurationandcomglation.

After processingthedoc/Doxygen directay will have two subdirs:

e html/ will containthesourcedocumentationn HTML format(seeindex.html),

e latex/ will cortainthelATpXversia. It shouldhave beencompled onthefly to producethe PDF-file

refman.pdf.

Do not chang anything in thesedirectaies, asthey are generéed automaticallyby doxygen. Instead,
chang the doxygen-commats in the C-code(.h and.c files), or the doxygen optionsthrough the doc/
Doxygen/Doxyfile automaticlly geneatedandeditedby makefile.in.
Eura@D-LCL libraries v.1.0e
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4 Writing the User’'s Guide

4 Writing the User’s Guide

Of courseall thesenice programsandlibrariesyou developpedin the Euro3D-LCL framework would not
beall thatniceif nobody knew how to usethem.Thisis why you should(have to) write acompete User’s
Guideto your projed.

In theory it would possibleto include the User’s Guideto thedoxygen sour@ documentation(Devel-
oper'sGuidg. However, it appeas thatthetwo docshave avery different targetedaudienceandendusers
usuallydonotwantto know aboutthe nastydetailsof the code.Still, it is notalwaysclearto wherea given
pieceof information(e.g, analgoithm descriptiof shouldgo.

TheE3D_Template providesa User's Guidetemplateunderdoc/Manual/. ThisreliesontheE3D LATEX-
style in doc/E3D/, whereyou canfind the associatediocumentation(see[ 5]). The Developers Guide
thatyou have in your handshave beenwritten with this style, andcanbe seenasa practicalexamge (in
doc/E3D_dev/).

Euro3D
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A TODOs

You aremore thanwelcometo participateto ary of thefollowing develogpments.

Al

A3

Template

Go for a full autotmls suppot? (never write a makefile.in arymore, and benefitfrom the whole
machnery, including theyet-unavalable di st check targe).

Add GUI support (but have to wait for aclearEuro® GUI layout)

doc addTAGSsuppot

doc adddoc/doxygen/t ags gererictamgets

Doxygen:useDoxyfile.in (but difficult thento find theapprgriatelist in AC_CONFI G_FI LES)
Doxygen:addCVS/SVNsuppat in file heaars

Portto CVS/SVN

FinalizeE3D.el Emacs-mdeanddeliver it

E3D_wizard: seeaut ot ool set /acconfig

Dev’s Guide

Prod-read

Add a sectionabou GNU-filesChangeLog, README, etc.
Prodiceanindex (of what?)

FAQ (if enowgh feedlack)

Misc.

Euro3D-LCL: project add_defs/ makedefs shouldnothave to know abait arnything elsethaniFU_io.h
(which shouldbetoucha whenlibrary includedfiles aremodified)

2By theway, this is notdoneyet becasel don't know how to put the object files in ../obj with aut omake. Help is welcome!

Eura3D-LCL libraries
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