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Abstract

This paperintroducesDeMuDi, the first Multimedia Distri-
bution for GNU/Linux. It statesthe needfor this project,
presentsts goals,currentstate andalsocovers sometechni-
cal aspectof theimplementation.

1 Introduction

The GNU/Linux operatingsystemis widely known asa
robustbasefor runningInternetseners,but hasnot reached
yetasimilaraudiencesaplatformof choicefor themusician
andthe multimediaartist. The DeMuDi projecttargetsone
reasonof this issue,the lack of a GNU/Linux distribution
orientedtoward musicandmultimedia.

2 GNU/Linux and the free software
community

The conceptof free softwae wasintroducedin 1984 by
Richard Stallmanand the Free Software Foundation. Soft-
warequalifiesasfree softwareif its distribution licenseguar
anteesthe freedomto run the programfor any purpose,to
redistribute copiesto studyit andadaptt to theusersneeds,
andto changedt andredistrituteit oncemodified. (Stallman
1984)

The free software communitythat hasbuilt itself around
thoseprincipleshasbeeninvolvedin the developmentof the
free operatingsystemGNU/Linux, a completelyfree Unix-
like operatingsystemusing the GNU system,Linux kernel
andotherfree softwarepackages.

Most partsof GNU/Linux aredistributedundera partic-
ular license,the GNU GeneralPublic License. This license
guaranteesnd protectsthe users freedomby defining the
conditionsunderwhich thesoftwareandits sourcecodemust
bemadeavailable,asaccesso thesourcecodeis aprecondi-
tion for realizationof theusers freedom.

Thedevelopmenmodelof freesoftware,wherethe avail-
ability of the sourcecodeandtheright to modify andredis-
tributeit allows review of the sourcecodeby mary indepen-
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dentdevelopershasalsoprovento producemuchmorereli-
ablesoftware.A consequencef thisrecognizedstability can
be seenin thewide adoptionof GNU/Linux to run the World
Wide Webandotherinternetseners.

2.1 Music and Multimedia on GNU/Linux

Music andvideo productioncanbenefitgreatlyfrom the
advantage®f freesoftware.First, by beingableto modify the
software,userscanadaptit to their particularartistic needs.
Then, free software s intrinsically a cooperatie enterprise
andfavorstheemepgenceof virtual communitiesvhereauser
canbenefitfrom the experience help, and developmentsof
otherusers.Finally, the availability of powerful applications
atareasonableostandwith thefreedomto redistritutethem
is amajoradwantageor disseminatiorof creatve worksand
for education.

From a moretechnicalpoint of view, GNU/Linux offers
a solid basefor musicand multimediaapplicationswith its
highly reliable Unix-basednultitaskingkernel,its high qual-
ity networking supportandthe numerousievelopmentools
available.

Formerly, GNU/Linux was less suitable for music and
multimediaapplications: lack of driversfor high-endmul-
tichannelaudio cards, lack of applicationssuch as sound-
file editors, multitrack recording/playback,...This situation
hasimproved greatlyin the last few yearsand GNU/Linux
now supportsawide rangeof multimediaapplicationsascan
be seenon Dave Phillips’ “Linux Soundand Music Appli-
cations”web site (Phillips 1998; Phillips 2000), which lists
morethan800applications.

Furthermorethreerecenteventshave confirmedthis im-
provement:

¢ thereleaseof thelatestALSA drivers,giving Linux an
adwancedsetof driversthatsupporthigh-endaudioand
MIDI cardsin a highly optimizedarchitecturgKysela
andBagnaral999)

¢ the developmentof LADSPA (Furse2000), a plug-in
ernvironmentoffering afreealternatve to VST (a stan-
dard plugin architecturefor Windows audio applica-
tions)



¢ thestabilizationof “low-lateng” patchedor 2.4 Linux
kernels)eadingto kernelsthatcansustaina 1 millisec-
ondlateng evenunderhighload conditions thussolv-
ing anissuewith traditional kernelsthat can have up
to 100 millisecondsof schedulingjitter andare asso
unsuitableor real-timeaudioapplications

Despitethis very favorable evolution, it is still difficult
for enduserswho haveinstalledGNU/Linux from a standard
distribution to turntheir machineinto a powerful workstation
for audioandmusicthatwould allow themto do multi-track
recordingandmixing, or runreal-timesynthesisapplications
andoff-line soundgeneratiorandprocessingools. Themain
reasorfor this difficulty is thatall thenecessargpplications,
drivers, libraries... do exist, but they are not assembledo-
getherin awell testeddistribution.

3 Why Demudi

3.1 Whatisa GNU/Linux Distribution

A GNUJ/Linux distribution is a coherentassemblyof all
the component®f a GNU/Linux system from librariesand
systemcomponentsover the kernel and driversto applica-
tions, thathasbeenextensiely tested. The distribution’s in-
stallerautomateshe machinesetupprocessdy probinghard-
ware, helping userschooseoptimal installation parameters
andautomaticallyconfiguringthe system.

It hasbecomeobviousthatonekey reasorof the success
of GNU/Linux is the emegenceof several distributionsthat
greatlyeaseahe installationtask. Amongothers thedistribu-
tionsthatshouldbementionedareDebian,Mandrale, Redhat
andSuse.

TheDemudiproject(for DebianMultimediaDistribution)
aimsto provide for themusicianandartista GNU/Linux dis-
tribution dedicatedo musicandmultimediathatwould ease
installingandcustomizingGNU/Linux for their needs.

Demudiis notactuallya distribution in itself. Takingad-
vantageof the existing Debiandistribution, it enhancea De-
biandistribution by a collectionof packagesontainingmusic
andmultimediaapplicationsor developmentools.

TheDebiandistribution hasbeenchosenbecausé is the
only distributionthatis developedentirely by volunteersover
thelnternetjustlik e asignificantpartof the GNU systemthe
Linux kernelandmary applications Additionally, it supports
severaldifferenthardwarearchitectures.

3.2 Demudi Organization

Demudidevelopersare volunteersworking over the In-
ternet. Work is organizedby a consortiumof two important
researcltentergdevotedto multimedia:CentroTempoReale
(projectleader)in Florenceand XDV from Austria, which

arebeingassistedy the FreeSoftwareFoundationEuropein
termsof resourcesfree software backgroundandlicensing.
Demudidevelopmentollows the samerulesusedby the De-
bian developers:all developersvolunteerandthereis atotal
participationin the decision-makingrocessy all develop-
ers.

4 Demudi’s Content

As previously noted, a distribution consistsof the sys-
temcomponentshekernel,theapplicationsanddistribution-
specificsoftwarelik e theinstallerandconfiguratiortoolsthat
glueeverythingtogether

Oneof themostdifficult tasksof building a softwaredis-
tribution is to make all the componentsvork togethey like
kerneldriverswith the applicationsthat usetheir interfaces,
specificallyin the quickly evolving free softwaremultimedia
world.

This sectiondescribesthe componentsof Demudi and
givesinsightto whathasbeendonein orderto make the sys-
temspecificallyfit for multimediaapplications.

41 TheDemudi Installer

Debianasa distribution is mainly targetedto the profes-
sionaluser thereforethe installationprocesss very compli-
catedandthe userhasto decidehow the systemshouldbe
setup. Demudiprovidesits own, easyto useinstallerwhich
minimizesthe userinteractionduring installationand limits
the software selectiontaskto a few questionsregardingthe
laterpurposeof the system.

4.2 Kernelsand Audio Card Drivers

The patchedkernelsfor low-lateng are not availablein
standardlistributions,but areunavoidablefor real-timeaudio
applicationsandthereforenaturallyfind theirway in Demudi.

As previously noted atraditionalweaknessf Linux have
beensolvedby therecenteleasesf the ALSA drivers.These
driversarenotyet availablein standardlistributionsandwill
beincludedin Demudi.

4.3 The Applications

Demudi’s packagesre groupedinto differentcategories
accordingo their purpose:

¢ Soundeditors

e Multitrackers

e SoftwareSynthesis
e MIDI + Trackers



e Compressior Internet
e CD Production

¢ Miscellaneoudools

e Notation

¢ Visualization

e Speech

¢ VideoandGraphics

e DevelopmenfTools

This sectionwill presentsomeof the softwarethatis in-
cludedin Demudi,in orderto give anoverview of whatthe
usercanexpect.

Sound editors Several soundeditors are included. One
of therichestin featuresis probablySnd developedby Bill
Schottstaedat CCRMA. Snd hashuiltin scripting abilities
in the Guile language supportsinterfacesto CommonLISP
Music, LADSPA, andanarbitrarynumberof soundswith an
arbitrarynumberof channels.

Multitrackers GNU/Linux hasrecentlyseenan explosion
of softwarefor multitrackrecording.All of these|f in area-
sonablystablestatewill beincludedin Demudi.

Software Synthesis Several software synthesispackages
are available. We will just list someof them, and point the
readerto the suppliedreferencegor furtherinformation: PD
(Puclette 1996),Nyquist (Dannenbeay 1997),Rtcmix, (Gar
ton and Topper1997), jMax (Déchelleet al. 1999), STK
(CookandScarone1999).

Compression and Internet The tremendoussuccessof
MP3 on the Internetshoved a new way of musicand mul-
timediadistribution. Demuditriesto supportthis trend, but
offersmorepossibilitiesthanany otherGNU/Linux distribu-
tion by supportingthe free Ogg\orbis formatfor lossycom-
pressiorof Internetaudiocontent.(Xiphophorus2001)

Video and graphics Recentlyvideo supporthasbecomea
standardfeatureof every GNU/Linux distribution. Demudi
includesthe professionabradenonlinearvideo editing soft-
ware Broadcast2000.The featurelist of Broadcast2000s
long, but someof the outstandingacetsare Quicktime and
Firewire support,multiple audio/videotracksandeffect plu-
gins.

5 Conclusion and Future Work

The Demudiprojecttargetsa first releaseof the distribu-
tion by mid-2001. Dependinguponits adoptionandsupport
by the free software computermusiccommunity further re-
leasewill beervisioned.

Thework of the Demudiprojectis notlimited to the De-
bian distribution only. BeingdistributedunderGNU’s Gen-
eral Public License,it can benefitother distributions, espe-
cially thosedistributionsbasednRedhats“RPM” packages.
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