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ABSTRACT

Anadded vd ueofdi gitddi dributionandthusofl nterneti stheposs bility ofexpl  oiting new
fundtiond itiesrdatedtotheinteradivityl magesofmus csheat sarenoti nteradiveandt herdated
ood sforus ngtham us cforpr gparing per form ancesin ordiet rasi nmudcshool set c.a e

oom pardbl etothoeofud ngtraditiondmud csheat sTheat resor dhet rasmud cshool smus ¢
didributorsr eoor ding g udioshbl ind peopl eand | ibrariesnead | nteradtivemudct hai smud cthat
can bem ani pul a@edar rangedt rangposedmodi fiedr eform atedpr intedonBralleet cTheea e
resinesdsf orpr eparing per form ancess udyi ngmudcanad ys ngmudcl earningind rum entset ¢
TothisendW EDELM U SC m oddhasbeen def inedtodlow publisher sand consum er sexpl oiting
interactivem udcregped ing copyr ightl awsl nthisvi ew,i m potantagpedt  sar ethe protedt ion of
mudcdi gributionwithasf etransadt ionm odd t hepass vepr otedion ofdi gitdob] ed swith

aii tableenaypt iontoolst heDigitdRi ghtM anagem ent andt hewaterm aking ofdi gitalobj eds
uchasaudi ofilesmud cdhed set C

1L NTRODUCTON

Big publ isher sarebegi nningto expl oitl nternetpot entiditiesf orm ud cdi dribution.Syd em sauch
aSNAPSTER andGNUTELLA aergpidytrand orming thedi gribution ofaudi o filesThey adopt
aBud ness to-Conaumerm odd B2C f ormud cdi dributionDi gitdM us cisd omudcsor es

m udcrd ated dooum ent sm ug ¢ cat d ogui ng m anagem entdoaum ent saboutl yrigm ud cvi deoset ¢
Preeent lythem aketofmus csor esisagndlpar toft head ivityrdaedtodigitamud cReont ly
oM eexam plesofmug caheetdi dributionon | nternetar eaval lable (M udcSd esN & 4M udcet c).
M odoft hem aebasdont hedidribution ofsoor eim agesPDF orPod Sariptf ilesM us cdheet s
canotbemani pulaed byt heendusy sTheesol utionsar easur rogateoft hed a3 cadi gribution
ofm ud csheet sviamuscdopsOnt heotherhandt heaogui dtion ofmusd csheet sbyi mage
gani ngisthefirdd eptoputi ndigtat hemuscded sthaar epreeent nthepubl iher sar i ves
Thedigitdissionofhi doricdmud carchivescanbeawayt ogoont helnternem ar keland at  he
smetimebsaet head turdher itagel nfad,i nmany casest hear chi vesofi nditutions

oonser va oriesf oundat ionsand ofbi g publ isher scont ana o hi doricAdm us cthar ikst obe

degt royed by t hetim eThi shugeam ountofaul  turdher itage oul dbesavedi ndigitdand

va oriseed The 95% ofmud caoont anedinthepubl isher s chi vesi son paper .

Im agesofm ug csheet sarenoti nteradiveandt hust herdaed cod sforus ngthamug cfor
prepar ing per form ancesi n or ched rasi nm udcshoaol set ¢ ,a ecom parabl etothoseofud ng
traditiondm us cdheet sTheat resor chet rasmud csthool smud cdi dributorsr eoor ding & udios
blind peopl eand | ibrariesneedsi nteradivemudct hai smud cthacanbem ani pul a@aedar ranged,
trangposedm odi fiedr eform atedpr intedonBralleet cThexea erednesdsf orpr eparing
perform ancesg udyi ngmudcand yd ngmudcl earningindrum entset cPr esent ly thisisnot
poss bled neemud csor esar eonl ydi dributed asm ud csheat sl nordert o m anipulaem udci thes
tobeinsomegm balicform ai nwhichmudcnot aionrdationsi psar eform aised.

Present ly,al argenum berofs/m bol icform asform odd lingm udcnot aion aval lableGr et
partoft hesef orm asand m us cnot aion edi torswereredised f orpr intingm udc(SaoreFi nd e
Sibdiuset c)[ SdfridgeFi dd97] [ Bdlini99) M odoft hexef orm asarenotsd rucuredfor
m oddling and m anagi ng ym bol icm uscto bedi gributed ont he I nternet. Them a nobg ad e of
theef ormastobeusdi nthenew em eging gopl icationsi stheform dm odd ling ofm us ct henet
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digindionfrom m ansor eand par tst heladk ofm odd ling rdaionshi psam ong m uscnot aion
gmbolst helak ofdi gindion between muscm oddling and f orm ating agpet sthel ack of
integration oft hesever dagped sofmus ¢t helak ofasuppor tf orpr otedingmudcet cTot his
endsever dnew 0l utionshavebeen pr oposad asi nterchangi ng and | nternetf orm as(SM DL,
NIFFXM Lmusdcet c¢).Unf ortunatdyasdemond ratedby CANTATE and M O O D Sear h
projed sthesef orm asar e undui tabl eforauppor tingtheappl icationsoft helnterneter aTher efore,
intheeyear swear eass dingtoadrong ef fortt otrand orm teol d ol utionst ow ardst he new
needsofl nterngtand ofi  tsuser s

Theredaddedvd ueofdi gitddi dributionandthusofl nterneti stheposs bility ofexpl oiting
new funa iond itieswith apertiaul arat tentiontotheagped srdaedtotheinterativityA symbal ic
desx iptionofm ud csheet sd low sm anipul ating m uscin sver dm anner st rangod tionfor
differenti ndrum entsoont entsser chf orm aingpi anoredud ionr earrangem entofmus ¢t cOnN
theotherhandt he produd ion ofsym bol icmudcisqui teexpens ve
Ancthervely i m potantagoedi  sthe protedion ofmus cwhich invol vest hepr otedion ofmus ¢
digribution with a s&f e transadt ion m odd,t he pass ve protedion ofdi gitdob edswith itable
engypt ion toolst he Digitd Ri ght M anagem entf ort rad ng and aooount ing the expl oitation of
poss ble oper aionsper form ed onmudcandt hewaterm aking ofdi gitaob) edssudh asaudi ofiles
mudc e set C

A oor ding to the aove m ent ioned pr obl em sand intuitionsW EDELM U &l projedw as
datedl ti san| ST projedwi th partnersD SI Uni verdty ofFl orencgl tdy,ARTEC G roup,
Bdgium ;CazaRicordi,| tdy,FNB,TheNe& herlandsSauol adM us cadF evl el tdy] RCAM,
FranceFHG1 GD Gemanyl LSP,GreecsCESVI T, tdyEdi ZoniSum niZer boni | tay.

Inthispaper t hem odi m potantagped sofW EDELM U ST m oddar e repor ted.
W EDELM USIhasbeen def inedto dlow publisher sand consum er s(theetresor chedt rasmud ¢
ghoal sl ibrariesmug cshopsmus dangt o manageinteradivemusct hati smus cthatcan be
m anipul aediar rangedt rangposedm odi fiedr eform atedpr intedet ¢ r egpedt ing copyr ightl awsl t
isani nnovat ive suppor tf orpr eparing per form ancesg udyi ngm udcanad yd ngm udcl earning
indrum entsdi ributingmudcal ow cod & ¢cM ud cdidributionisnotvi  adl ewithoutadequet e
protedion m ethodsW ED ELM U SC present ssophi dicat ed m echani am sform us cprotediont hat
ind udepr otedingdigitaob] edsbyus ngenaypt iontedhni quesa lowing def initionofDi gitd
RightsM anagem entpol ideswat erm aking audi o filesi magesofmud csor eand mug csheet s
w hilethey ar e printed.

2 W EDELM USC:W EB Ddei ngofM us cSaoores
W EDELM U 6SI propossst edni quesf ordi gributingm ugcingm bolicform asoong deringthe
integration ofsym bol icform awithim agesofm us csheet saudi ofilesand astofpr  otedion
m edhanian sThexei nnovat ivefeaturesar eposs blethankst o the def inition and i m plem entation of:
(i) auni fied XM L-+ased f orm af orm odd lingm ugcind uding audi ogm bol icmugci m age of
m udc or esdoaum ent svi deosl yricaol ouri magescat doguing informaiongt ¢t hacn
beasod aedwitham udcpi e
(ii) r eiabl e m edhani an sforpr otedingmuscin
* sur edidributionofmus cdigitaob edbyud ngged fictransadt ion m oddand <0l ution;
* gmbolicform a(waerm ak while printing);
* imagesofmug cdheat s(waermak ofi magesores ;
* audioformas(waemakofM P3W AVE).
(if)sophi gicated m edhani an sforDi gitalRi ghtM anagem entovert  helim tsofSDM I( Seaure
Didribution M usclnditution):
* Form adef initionofd lowed fundiond itiesofi ntegraed m ultim ediaW EDEL oapa s
» Trad ngexpl oited fund iond ities
* Aamount ing ofexpl oited funa iond ities
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* Proteded mudccanbem ani pul atedt rangposeda rangedm odi fiedet ¢)r epedt ing
oopyr ightpr otedtion agpedt sandt heownar ightsacoor dingtotheW EDEL obpdf orm &

M USC
Publidherl

MUSC
Publisher! |

M USC
Publisher! 1

7

MUSC
PublisherN

Fig.1--W EDELM USEC ansad ion m odd ,savesLoalD i g1 butosandd ients

W EDELM USIFom ai sXM L com piantandi nd udescong rud sfort hedes iption of
integrated mugcobj ed sW EDEL objedsaemanlyfoausedonaged ficm uscpi ece orconoept
Each W EDEL obpdpr esent sagped sof i dentificationd ass ficationpr otedtionpr inting,
gmbolicmudci magesoreper form ancedoaum ent sl yricaudi ovi deoand ol ouri m agel nthe
followingsom eoft hexeaped sared ngul arly di sussd.

* Protedionsdionmoddsdealsofenaypt ionandwaermakofmus c(audioandmusc
deat 9 A tableaboutt hemuscpermsd onsi sd D ava lablefort hedef initionofDi gitaRi ght
M anagem entpol id es

* Piinting $a ionind udest hedesx iptionforpr inting m udc packegesoont anedintheW EDEL
objed.Theemayber emodyprinted with ped ficfingerprintandwa erm ak.

 SymbolicM uscsed iondexx ibesthesor inginforma@onmus cdnot aionsmbol sandt her
rd aionshi psSym bol icmusccani nd udem an sor eand par tsThi ssedt iond i nd udes

m udcnot aionfontsf orm atingrulesand ver g oning agped sasod aed withthegm bolic

m udgcaodi ng.

* InageofM ud cSheet st iondlowstointegrateim agesofm ud csor esintotheW EDEL
objedwi thoutconver tingthem intogmbolicformaThusi nthesameW EDEL olpd bot h
gmbolicnot aionand or igindi m agesofm ud csheet scanbepr esenti nthesameobjedt.Thi s
dlowsbuildingW ED EL obpat sto com pareorigindm us csor ewithrevised and aur rently
used /mbol icver 9ons--e g.t heddeyemudcofUad liniandi tsrewritinginwedern
m udcnot aionl i sagood suppor tf orr evitdigngol dm aeridandr ecover ing adl turaher itage.

e Audiosdionmayontanoneormor eaudi ofilesTheecanbewa em aked acoor dingtothe
param eersoft heW EDEL olpd .

 Peaf omanesd iondexxr ibest hegndr onisaion aped sbet weeneach audi ofileandthe
m udcsor ethacanbedhownont heoom putersy eenThesndr onistionofaudi ofiledlows
the cont em poraneousvi sud izationand | igeningofmug csor e
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* Dowm entssd ionm ayind ude noneoneorm or e rud ured dooum ent ssuch asaut  hor
biography,a iticddesr iption oft hem uscpi ecedesy iption oft he per form ing or dhed raset ¢

 Lyi cs=dionmaypresntnonegoneormor edementscont aningthetextoft helyrics
asoad aedwiththemudcsor eandthuswiththeW ED EL obgat.

* Videosd ionmayontannoneoneormor evideosTheea eveyusf uf orpr eentingthe
handsofpi  ano pl ayer t heliferemor ding ofaper form ancee c

* Imagesd ionmayind udenongoneormor el ouri magessuch ast he por traitoft he
author/perform et hepi durerdaedtothem uscoroper aet c

IneachW EDEL obet sever ar dationshi psam ong i tscom ponent scan bees abl ished For
exam pled fferent( forl anguage)l yricfilescanber eferedtothesamesmbolicfile(pieceoft exit
onotes ;f rom sym bolicto vi deo (anotewith avi deo a tached) | m agesdooum ent saudi ofiles
rel aionghi psper form ed viahttp linkst haicanbeass  gnedtomudcnot a@iond em entset cFort he
navi gaionintheW EDEL obpdsaged ficusyi nterfacehasbeeni m plem entedl| td lows
buildingandus ngW EDEL obpdt sby m eensofm us  cedi tingf orm atinganad ys ngpr inting,
exeat ingext radtingexcer ptsfrom audioormud cshest smus ctrangod ngar rangi ngedi ting
m ukilingual yricspr intingmuscinBrallel igening gpokenmus cedi tingmudcforvi aud ly
im paired peopl epl ayi ngand expor tinginM ID l,oonver tingm udcfrom othef orm as(FINALE,
SCOREMDI),compa ingmudcpiessped # ngand br owsng cat dogui nginform aioneg c

3. Transad ion M oddand Di gitalRi ghtsM anagem ent
W EDELM USI enables publ ihersto protedt hermudc and at he ssme time he usr may
m anagethe aoqui red m uscprodud ng der ived ver onsE- com m ecefor

Them oddladopt edisbassd ont hedi gribution ofmud cfrom publiher sto aus om esby us ng
the LocdDi dributors(se Fig.1):l ibraiesconser vaoriesmud ¢ shool smus c hopset cThey
m ay digribute the musc coming from sverdpubl idersLodDi dributorsae W EDELM U6l
certified ind itutionswith authorised d ientcom put ersCl ientcom put er'sm ay printpr otecded mudc
ded s (origindand aus omised) . At tendeed dients of Locd Di  dributors may work on a |l arge
W EDELM USI daabae | ocated in the Locd Di dributor f or pr ocess ng mudg a ranging,
trangoos ng,r edua ng forpi ano,l igening,pr inting,quesyi ng,conver ting,ext rading excer ptset c,
aoor dingtothed lowed operaionsTheW EDELM U SC didributionismanly bassd on Bus nes
to-Busnesm oddand hasat heseoond | ayeraBus ness to-Conaum ertransadt ion.l ti shased ona
transad ion m odet hatd lowsto com pledy aus om g ng the ser vice ofmus cdi dribution.l tm ay
range f rom te on-lineto of f-line di gribution oft he digitdolj edsW EDEL objedsm ay be vey
oomplex and | arge g ze (with high-resol ution audi 0,i magesvi deogaswd lasvey s mple and
m anageebl e to be trand erred on-lineSped fictransadt ion pol id esm ay be def ined acoor ding to the
publ isher 'sneedsandi nteret s

Each oper aionthacanbepear foomedonaW EDEL ogdcan beper mited ori nhibitedM or e
than 50 di fferentm ul tim ediafund iond itiescanbedi gindly m anaged - -f orexam pl epr inting,
exeat ingt rangood ngpr inting with dhangespl  ayi ngl ideningr eadi ng dooum ent st aki ng
exox ptset cA per mis ontableisava lablefort hedefinitionofDi gitaRi ghtM anagem ent
polidesA pr icecanbeasod aed with each per m ited oper @ion.Theper m &8 on tabl e degpendson
thesver dd aesoft heW EDEL obpdt :dem oy ented obj edt wheni thasbeensol dwhent he
renting per iod hasbeen expi red Each par form ed operationistracked andt hust he publ isherm ay
know exadt |y which a ethem orerequed ed oper aionsandt hem odr equet ed mudcpiecesThi s
dlowsand y3 ngtheneedsoft heend- user swith g aigictool SN onper m tted oper aionsofa
W EDEL ogdcanbeon- lineregues ed and obt a ned w hen neaded.
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4. W atem aki ngM usc

W armakingdlowshidinginformaonintodigitaob] edssidhasi magesvi deosaudi ofilesand

textpagesTheet  edni quesar e adopt ed to hide codest hatcan beused f  ordem ond rating the

ow nerdhi p oft hedigitdoly edi nthecaeofver ificationoft hecopyr ighti nfringement.Tot hisend

the hi dden code cont anst he publ isheri dentification codet hem uscpi ececodeandt heLocd

Didributori dentifictioncodeTheposs  hilitytohidethisinformdonandr eedthem dtersever d

typesofat tadksm akeswa erm ak qi tabl eforpr opertyrightpr otedionW aerm akingtoolsare

auppor ted by aw a erm ak readert o read t he hi dden codef rom agrabbed m ud chegtandf  oran

audiofileThi sd lowsdem ondrating theownerdhi poft hedigitdmus ¢

W ED ELM USItedhni quesf orwa erm ak presentt hefollowing cgpabi lities

« Thewaemakinertedintheprinted hesi snotdi Surbingthem ugcreadi ng and pl ayi ng.

« Thewdaemakinsgrtedintoaudi ofilesisnotdi gurbingtheligeningofmus c

« Thewaerm akrem ansreadabl eafteraoqui stionwithcannerandi  tsreprintsaswd lasaf ter
phot ocopy wi th di gortionsf iltering,zoom i ngr otaionsa oppingnoi seaddi tionf lippinget ¢

e Thewaermakred gsduring hegmani pulaionuntilt hemudcprintediscond dered
unreadabl e

e« Thewaermakrem ovawi thim age process ngtedhni quesi sm ore expend vethan buyi ngthe
sam em udc shet .

Indigitdmus cdigributionuchasi nW EDELM USIthem udcded sareprintedonthe
dientd tewithtraditiondss emsTheeemud cdheet sooul dbed dributed withad m pe
finger printr eportingthem uscaoodet hepubl ihernam et ¢ wi thoutsol Vi ngthe protedtion
problem I ntheecondi tionst heinsertionofahi ddenwaerm akinm udcsheet sisai m potantt ool
form ug cprotedionNew t echni quesf orwa erm akingm udc (inim ageform aand/ ordur ingthe
printing ofm ud csheet 9wer eim plem ented i n ordert o protedt heW EDELM U Sl printed m usc
dheat sThesol utionshavebeenobt aned af teradegp and  yd soft heposs ble <ol utionst o hideda a
oodei ntom uscsheet SA usergr  oup ofexper  tshasper form ed avdidation oft hereaul tsobt a ned,
daingthat hedhosenwa emaksaredmodi nvisble

Thewaerm aki ng ofaudi o filesd low singer ting non- detedt abl e codei ntoW AVE and M P3
filesThegopr oachi sbased ont heps/ho- acoud icm oddofhum ansandt  her ef ore the pr esence of
thewaerm akisnotaudi bleThewa em ak readercan bepr ofitably used f ordem ond ratingthe

oopyr ighti nfringem ent.

5. Cond usons

TheW EDELM USI lutionandf orm aa low expl oiting new m ultim ediafund iond itiesofdi gitd
mudcintherepedoft heowner ightsThed ruaureofW EDEL objed sisd rongl yinnovet ive and
ooul d beagood m odeff orauppor tingthe passsget odigitawor Id ofssver dmug car chi ves

W EDELM USIm odedi sagood 0l ution fori ntegratingim agesofol dm udcsheat sand symbal ic
desx iptionofnew mus cThesol utionissuppor ted by asetoft ool sforpr otedingmudcast e
transad ionm odd ,asophi dicated DigitdRi ghtM anagem ent .and wat erm aki ng tool sforaudi o
filesi magesofm ud cdheet sandt hewaterm aki ng ofm ud csheet sproduced f rom sym bolic

desx iptionofm ug c
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