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Abstract:[Archives of mediateques,theatres, music schools, conservatories, universities, etc. [are
the most(important(sources of(¢ulturalheritage. They arelinterested  in(digitising(¢ontent(to[(i)
improve(the(service(towards their attendees, (ii) add(new functionalities(at the service provided,
(iii) [savethematerial that(is (going to deteriorate(Such(as [tapes, disks, [ documents, etc. Publishers
arelinterested in[digitising only[content[that guaranteelacertain returnlof(investment, at(the
same(time (they limit(the distribution [0f their contentwhich[is located in(the archives, to ¢ontrol
its éxploitation (and [to (temain ‘the content[ownership. WEDELMUSIChasbeen [defined toallow
content(providers(toshare(and[distributelinteractive music. To this énd,[solutions, (models(and
tools have been (defined(and(developed, includingadequate [protection(and monitoringSolutions.

INTRODUCTION

Multimedialandmusic[publishershave in(their(archives(audio files, music(scores,[documents,
andlimages. [Presently, [Some[ofimusicpublishers arelconverting theirlarchivesofimusiciscores
from[paper(tolimages to[survivelon/the market.Typically, theyldlsohave (differently(organised
archives/in[whichseveral [other(telated [digital[objects[are ¢ollected: [posters, letters, [pictures,
lyric,[videos, etc. This[material[is[an[important! cultural [ heritage, anditl[is[ typically hot
organisedand[quiterarely hanaged by [@nlintegrated [Digital [Asset Management/databases/and
tools for(their integratedinspection. This[amount/ofldata'has[alstrong[potential [ifTlorganised
and[distributed[in(multimedialproducts. Thelsimpleleéxploitation ofTthat material [fo [(produce
CDslland[ ' DVDs[with[Jauthoring systems[lis[lonly[Jallsmall “ipart[ofllits[Jpotential [ lsince
synchronisationsfand (music[Scorelintegrationwith[other/elements, slidingshows, mavigation
inthedontent, [@nimations, multimediabiographies, €tc., [dreonly few examples.

Verylimportant!sources[ of! cultural [ heritagelarelthelarchives: independent mediateques! or
archives(lassociated[to[theatres,[]orchestras, I musiclschools, | conservatories, | museum,
foundations, [universities, [ ¢tc.[ Most them[ present hon[digital [music objects[ suchlaslaudio
(disks, [¢assettes, [fapes,[etc.), Video[tapes, [documentsand[pictures. Thesemediateques/have
accumulated! their[ content[with[ donations, [ years[ of [ work[ ofl music[lovers,[ étc.,[ and[ only
marginally[contacting/and acquiring¢ontent from publishers. Most[oflthe ¢ollected material
comes from(liveperformances/anditlis/only[partially/¢overed by copyrights. Their contentlis
forlallarge[partmon/commercialised by publishers, for the lack 0fla teal market. [On theldther
hand, [this(material (has(algreat/cultural (valuefor musiclovers, students(andéxperts: Which[are
theltypical usersoflthelarchives.[The mixture of protected andmon-protected material [in[the
archiveand/the(difficultyoflitsdistinction[constraints/theldarchives[toadopt/restrictivepolicies
for(theusageloflits material. [Usually, [thelarchives ¢anbefreelyconsulted [0n-site, (Whilethe
attendeeslare[not/ enabled[toltakelexcerpts, tolmakel copies,[tolrecord, [ etc. This[limits[the
valorisation[and/the Visibility [0fverylimportantdrchivesandcontents [and [the diffusion [0f non
commercial[ content! such(as:[ musicl producedlin[ regional folkloristic[ activities,[ original
manuscripts, historical [documentation, hodern tusic 0fyoung/composers, €tc.

Thelpublishersarenotlinterested in/digitising(all [the above[mentioned dontent(sincethey[do
notlseelthe(directreturnoflinvestment. Inmost(cases, [the archives/are(theonlylcontentlowners



tolbelinterested in (digitising thatdontentto (i) improve the Service towards|their attendees, [(i1)
add[hew! functionalities[ at thel[ servicel provided, [ (iii)[ savel the[ material [ that[is[ going[to
deterioratesuchas(tapes, disks, documents, etc. [ Theirlactivity[is[verylimportant/to[savelthe
cultural (heritagelin/this[field. Theldigitisation[ofThistorical ‘musiclarchives/canbelalway![to
share(vialInternet(the content/among(archives, [instatinga[Virtuous imechanism.[This[activity
has/beenunderstood(and solicited inthe [pastwith[several mationalsand international [projects
suchlas:IMOODSI[1],[PARAGON, [CANTATE, MUSIC[Library[online, Delos Network
Libraries, [etc. [ All[thesel projects and[prototypes havelonly!linked[thel archives at/levell of
cataloguing(information.Thisis thefirst/step forthestartip l0ofhechanism of'contentsharing.
Copyright/owners,[such(ds[publishers, allowthe content/sharing since(the archivelguarantees
tokeepinder(control the Gontent[prohibitingthe copyinglandthe uncontrolledduplications.

Inlthis[paper, theladoption of ( WEDELMUSIC fo support[the modellingland[digital ‘¢content
sharing[is(illustrated. WEDELMUSIC [has/been!defined tolallow[content[providers(to share
and(distribute [interactivemusic. Music[distributionandsharing[is motViable without/adequate
protection! land ‘monitoring[ isolutions. [ IWEDELMUSIC[proposes mechanisms! for[ Imusic
protection, [thatlinclude: [protecting[digital lobjects[byusingleéncryption[techniques;allowing
definition0f/Digital [Rights[Management(policies; watermarking(audio files,[images oflmusic
score, andmusic sheetsWhileltheylareprinted [3]. Today,(WEDELMUSIC Solution hasbeen
adopted(by[ArcipelagoMusicaand Active[Music Mediateques/according/to(the[sharingland
distribution[Schemaldepicted in(thispaper. [(WEDELMUSICIis anIST projectwith[partners:
DSI,[Universityof Florence, (Ttaly; [ ARTEC[Group, Belgium; Casa[Ricordi, (Italy; [FNB,[The
Netherlands;[ScuolaldiMusicaldiFiesole, Ttaly; TRCAM, France; FHG-IGD, Germany;ILSP,
Greece; (CESVIT, Ttaly;[SUGARMUSICEdizioni[Suvini Zerboni, Ttaly.

CONTENTINTEGRATION

Forlmusiclarchives[is[Verylimportant[toladopt
music[Jmodelspresenting[ new [Jfunctionalities
with[aparticular(attention to(theaspects(related
to thelinteractivitylin[the[tespect[of the owner
rights.[] WEDELMUSIC[] solution[] proposes
techniques(for[storing, [fetrieval, [distributingand
sharing[] multimedial ! musicall] objects.
WEDELMUSIC[ XML format[][2]Jincludes
symbolic[ImusiclInotation,[ limages [ ofl Imusic
sheets,[] audiol] files,[] video,[! documents,
identification, ] classification, | lyrics,[] videos,
images[andlaudioletc.,[and[alset ofl protection
mechanisms. In/éach WEDELMUSIC object, [several relationshipslamong/its[components ¢an
bel established.[ These[allow! thel definitionand[exploitation ofl new[ functionalities. For
example, [it(is[possibleto: [define[hypermedia(links(topass/from[a[musicnotation/symbol tola
document,[Video, image,audio[file; listen teal audio[performancelsynchronously[with[the
visualisation[ ofl images[ ofl the[ music[scorel or[thel symbolic/music[notation; modify[music
notation[ symbols: [ formatting, larranging, [ lfingering, adding/deleting[ notes, [ transposition,
editing multilingual yric,managing(versioning,(etc., lin[the respectofcopyrights; [printmusic
scorelor[other[¢components;[analyse[music(score, comparingand(searchinglinto thedatabase,
performing(alpianoteduction;[éxtract/éxcerpts oflthe music[score, daudio,[and[images [oflthe
musiclscore;[execute music[notationgenerating MIDI [ file[or[audio; edit music[for[Visually
impaired/people, printmusiclin Braille,get(dVerbal [description 0fusicScore; [dcquire music
from[other formats[FINALE, SCORE, [ SIBELIUS, 1IGOR,MIDI; searching musiclinto[the

Fig.1--IWEDELMUSICobject'schema



databaseonlthel[basis[ ofl content
(musiclmelody, lyric, [documents,
etc.),[searchingtusic/components
and[] objects[ on[]thel[] basis[| of
classification[ | and[ ] identification
aspects.

Inl] thel] nextl] example,[] a
WEDELMUSIC object/presenting
thelspringlofl Vivaldilis/teported.
It[can[ bel observed!thel symbolic
representation [ Jofl imusic[Jscores,
thelaudio[player,[al video player,
an[limagel lviewer[](the[Jauthor's
portrait) and[thel(WEDELMUSIC
editorpresenting[the Image[Score — 10 _
ofTthe @riginal Score Sheet (OfCASA  gulgms s e s S [ s Wi | SR GOMOU 5
llfllgfsrg%g;%nfmi:ﬁt’;ﬁe%e;‘ﬁﬁ Fig. 2= An example of WEDELMUSIC object
figure,[thelWEDEL Editor presentsthe(structure(0of[the(WEDELMUSIC[object.[Thelexample
on(the(left/presents(apiecelofWUccellinilin[which(it/canbelseen/the original music(sScorelsheet
- - on[] thel] rights,[] thel] original

= F A= EOEONDRRCD AOSEsE dedication[] tol] "Serenissimo
T i o it I(’jrinc{ipe", [tlllle Ccover [}?f (the EI(Biasso
ontinuo, [thepagelsheet teady(to
Wt e rTrar et L :zm@f%?g; - print @roduced [in DVEDELMUSIC
B format[with [ the (music[éditor, and
gh%‘?&* theldudio [player. Most[ofltheabove
listed [ features[arelinnovative [ and
only[possiblelonl WEDELMUSIC
model. JOthers[available[ classical
featuresJhave[JtoJbeJconsidered
innovative![| sincel] in
WEDELMUSICI theyl arel allowed
i : el INVENETIA . in[respectloflthelowner/tights.[To
Fig. 3 = An Example of WEDELMUSIC object tmhzlsfeegposS}Eig:fﬂ?:;gblhtigef
constrained/to/design(d[sophisticated/set/of tools [to protect WEDELMUSIClobjectsand at/the
same[timeto[permit/and(control thelexploitation(of’the mew functionalities.
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DISTRIBUTION/AND SHARING/ARCHITECTURE

The WEDELMUSIC solutionlisbased 0n/several tools, @among/them:

¢ 'WEDELMUSICleditor(and [generator ofmusicin(WEDELMUSIC format.

¢ UWEDELMUSIC[IServer/Content-Distributor(for[theIdistributionJof TWEDELMUSIC
objectson[thel Internet[in[protected or[ hol protected manners. It integrates  tools[ for
watermarking, teading[ watermarks, [éncrypting, [decrypting, [managing|thelidentification
keys, managing(theltransaction, Digital Right Management, digital [@ssethanagement, [€tc.

¢ UZWEDELMUSIC[LocallDistributor, [ LD, forlinterfacing[the[ corporate music[ consumers
(libraries, music(schools, theatres, ¢tc.) [with (the general [Serversand (forproviding music
objects/to thelinternal domputers in the[plant/of'the Corporate Consumer.

¢ [IMusic[Viewersand Listeners [to visualise husiclin WEDELMUSIC [format [for clients.



E-commercefor musiclis(only acceptablefor [publishers if[supported (byadequate [protection
mechanisms.[WEDELMUSIC[enablespublishers, [distributors, content[ provides, to protect
their(music/content/dandlat thesame timetolallow[the Wisers/éxploiting/the above-mentioned
functionalities [for(distributing/sharing contentand fits [fruition/inh [innovative manners.

WEDELMUSIC(ObjectDistribution

TheLD/manager/may(navigate on'the[WEB [pagesofithe Publisherr' WEDELMUSICServers
in[orderfolselectthe(WEDELMUSIC [objects(thatwould(like [fo have[on[the[lLD[database. The
Clients/Attendees/oflthe/ LD [arelallowed to/make/queries/to(the LD [database on the basis/of
cataloguing, ] identification[] and[] content[] aspects[| vial] WEB.[] The[] Clients[ uses ] the
WEDELMUSICviewers and!listeners! forl visualisingl and[editingl WEDELMUSIC[objects.
WEDELMUSICIlobjects(are built'andlencrypted(onthepublishersite[(onthe[Server)by[using
alspecificlkey(for/eéach/LLD. Protected/files/¢an/only [belopened by registered WEDELMUSIC
Clients.
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Internet
Client
Thedifferences[between [ protected [Jand [ Iprotected 'WEDELMUSIC [JobjectsJare[totally
transparent/ for(the[ Client/users[that/receivelthel objects from[the[ LD.[Theldifferencesl are
obviouslylon/the uisageofthelobject.

Sharing WEDELMUSICObjectfor Mediateques

Thelabove mechanisms/can(belused for building[allarge(variety [of[Solutions for multimedia
and[music c¢content[distribution. Theselsolutionslallow[thel¢ontent sharing among[corporate
institutions/or[inlanylc¢ase among[content[distributors. These[¢an[belarchives, mediateques,
second[publishers, ‘music[$hops,associations,etc. Content[ Distributors/providersthathold
theirWEDELMUSIC [objects [are(capablelof protecting/them [and[distributing/them [to ILDs. [To
perform[their[job, they heed[tolhave thel WEDELMUSIC[ Content[ Distributor/Server and
Editor [for building WEDELMUSIC [objects.

Content[distributors[are alsolinterestedin becoming[$econd[publisherslor[redistributorsl of
content/provided(bylother[ContentDistributors. They/get WEDELMUSIC [objects (from [dther
Content[Distributors(foldistribute(theseland theirlobjects to[other[ILDs. Inlthefigure, [theselare
Content! Distributor[ II.[ In[ some![ cases, | corporationshostinglal LD[arel alsolinterested[in
building[theirrt WEDELMUSIC  objectslandlin[ distributing[ these and those acquired from
publishers! tol other[ LDs.[In[ this[ case,[ they! play[ the doubleltolel ofl Content! and[ Local
Distributors, buildingldlso'WEDELMUSIC[objects. [This[@llowsfo [Build metworks oflarchives
that/share(éachlother(their(content. The same(solutionlis/obtained [ when[Content Distributors
orContentDistributors Il [arelinterested[fo [playtherole[0f[LDslin/theirlocation/plant. Inthis
case,they(hostlin/their(plantthelclients: [SharablelArchive[ServerlandSharable[Archive(Server
II. In(thiscase, [they build, [acquireland redistribute [to[client/and[to [other distributors.

Sharable archivelserverlallows [the implementation(oflthe [Synergetic hechanism(inWwhichleach
archive may(produce(dontent(that/can(beshared by(the others(tolenlarge(thecataloguelofithe
archive.[Thelabovel¢onfigurations, Content[Distributor, [Content[Distributor [1I[and[Sharable



ArchivelServer[can[bel teachedlincrementallyaccording(tolthelévolutionand heed [ of’ the
industry(orcorporate [institution.
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Sharablelarchivelserverlallows [theimplementation[ofthe [Synergetic hechanism(inWhicheéach

archivemay/producelcontent/thatcan/belshared by[thelothersfolenlargelthe ¢atalogueloflthe
archive.[Thelabovelc¢onfigurations, Content[Distributor, (Content[Distributor 1I'and [Sharable
ArchiveServer¢an[belteachedincrementallyaccordingto theevolution and meed oflthe
industry(or[corporate [institution.

CONCLUSIONS

Mediateques, [ theatres, imusic[ schools, [ conservatories, universities, [ etc., are[interested[in
digitising[ content[ to[ improve! their[ collections, save cultural[ heritage,[ and[ provide new
functionalities.[As[presented(in(this[paper,(WEDELMUSIC [solutions[andfoolsallow[content
providers(tolshareland[distributeinteractivemusic.[Thelstructure [ofTWEDELMUSIC[objects
islinnovativeland allows/covering(aWwiderangeofneeds(of digital[archives. According(to(the
solution [proposed, the(sharing(oficontentlamong(archives vialWEDELMUSICIsolution[can be
acceptedby(the ¢opyright'owners[for(the[presencelofleéffective mechanismslofDigital [Right
Management! ] and!] watermarking.[] WEDELMUSIC[ | format(] allows[] exploiting[ | new
functionalities0fldigital musiclinthe respect(0fithe owner [rights.
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