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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
DIGITAL SHEET MUSIC – MARKET,  USE CASES,   

AND RELATED TECHNOLOGIES 
 

FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn i cal  Commiss i on  ( I EC)  i s  a  worl dwi de  organ i zat i on  for  s tandard i zati on  compri s i ng  
al l  nati onal  e l ectrotechn i cal  commi ttees  ( I EC  Nati onal  Comm i ttees) .  The  object  o f  I EC  i s  to  promote  
i n ternati onal  co-operati on  on  al l  questi ons  concern i ng  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  o ther  acti vi t i es ,  I EC  publ i shes  I n ternat i onal  Standards ,  Techn i cal  Speci fi cati ons ,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu i des  (hereafter  referred  to  as  “ I EC  
Publ i cati on (s) ”) .  The i r  preparati on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subject  deal t  wi th  may part i ci pate  i n  th i s  preparatory  work.  I n ternati onal ,  g overnmen tal  and  non -
governmen tal  organ i zat i ons  l i ai s i ng  wi th  the  I EC  al so  parti c i pate  i n  th i s  preparati on .  I EC  co l l aborates  cl ose l y  
wi th  the  I n ternati onal  Organ i zati on  fo r Standard i zat i on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by  
ag reement  between  the  two  organ i zati ons .  

2 )  The  formal  deci s i ons  or  ag reemen ts  o f  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ibl e,  an  i n ternati onal  
consensus  o f  opi n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  from  al l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of  recommendati ons  for  i n ternati onal  u se  and  are  accepted  by I EC  Nati onal  
Comm i ttees  i n  that  sense.  Wh i l e  al l  reasonable  e fforts  are  made  to  ensu re  that  the  techn i cal  con ten t  of  I EC  
Publ i cati ons  i s  accu rate ,  I EC  cannot  be  hel d  responsi bl e  for  the  way i n  wh i ch  they are  used  or  for  any 
m i s i n terpretati on  by  any end  u ser.  

4)  I n  order  to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y I EC  Publ i cati ons  
transparen tl y  to  the  maximum  exten t  possi bl e  i n  thei r  nat i onal  and  reg i onal  publ i cati ons .  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nati onal  or  reg i onal  publ i cat i on  shal l  be  cl earl y  i nd i cated  i n  
the  l atter.  

5)  I EC  i tse l f  does  no t  provi de  any attestat i on  o f  con form i ty.  I ndependen t  cert i f i cati on  bod ies  provi de  con form i ty  
assessmen t  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of  con form i ty.  I EC  i s  not  responsi bl e  for  any 
servi ces  carri ed  ou t  by i ndependen t  certi f i cat i on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  o f  th i s  publ i cati on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  employees,  servan ts  or  agen ts  i n cl u d i ng  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Comm i ttees  for  any personal  i n j u ry,  property  damage  or  
o ther damage  o f  any natu re  whatsoever,  whether d i rect  or  i n d i rect,  o r  for  costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  o f  the  publ i cati on ,  u se  o f,  o r  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any o ther  I EC  
Publ i cati ons .   

8 )  Atten t i on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cat i on .  U se  o f  the  referenced  publ i cati ons  i s  
i nd i spensable  for  the  correct  appl i cati on  o f  th i s  publ i cati on .  

9 )  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some  of  the  e l emen ts  o f  th i s  I EC  Publ i cati on  may be  the  subj ect  o f  
paten t  ri g h ts .  I EC  shal l  not  be  he l d  responsi bl e  for  i den ti fyi ng  any or  a l l  such  paten t  ri g h ts .  

The  main  task of  I EC  techn ical  commi ttees  i s  to  prepare  I n ternational  Standards.  However,  a  
techn ical  commi ttee  may propose  the  publ ication  of  a  techn ical  report  when  i t  has  co l lected  
data of  a  d i fferen t  ki nd  from  that  wh ich  i s  normal l y  publ i shed  as  an  I n ternational  Standard ,  for 
example  "state  of  the  art" .  

I EC  TR  63020,  wh ich  i s  a  techn ical  report,  has  been  prepared  by techn ical  area 1 0 :  
Mu l timed ia  e-publ i sh ing  and  e-book technolog ies,  o f  I EC  techn ical  commi ttee  1 00:  Aud io,  
vi deo  and  mu l timed ia  systems  and  equ ipment.  

The  text  of  th i s  techn ical  report  i s  based  on  the  fo l lowing  documents:  

Enqu i ry  d raft  Report  on  vo ti ng  

1 00/2540/DTR 1 00/2648/RVC 

 
Fu l l  i n formation  on  the  voting  for  the  approval  o f  th is  techn ical  report  can  be  found  i n  the  
report  on  voti ng  i nd icated  i n  the  above  table.  
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Th is  publ i cati on  has  been  drafted  i n  accordance  wi th  the  ISO/IEC  Di recti ves,  Part  2 .  

The  commi ttee  has  decided  that  the  con ten ts  of  th i s  publ i cati on  wi l l  remain  unchanged  un ti l  
the  stabi l i ty  date  i nd icated  on  the  IEC  websi te  under "h ttp: //webstore. iec. ch"  i n  the  data 
re lated  to  the  speci fi c  publ ication .  At  th i s  date,  the  publ ication  wi l l  be   

•  recon fi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or  

•  amended .  

A bi l i ngual  version  of  th is  publ i cation  may be  i ssued  at  a  l ater  date.  

 

IMPORTANT – The  'colour  inside'  logo  on  the  cover page of  th is  publ ication  ind icates  
that  i t  contains  colours  which  are  considered  to  be usefu l  for  the  correct  
understanding  of  i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour  printer.  

 



I EC  TR  63020:201 6  © IEC  201 6  – 5  – 

INTRODUCTION  

Music notation  was  i nven ted  more  than  3  000  years  ago.  As  i t  was  wi th  books,  the  f i rst  and  
biggest  technolog ical  change  was  i n troduced  by the  i nven tion  of  the  l etterpress  i n  the  1 4 th  
cen tu ry.  S ince  then ,  sheet  music  technology has  changed  on ly  i nsofar  as  the  i n formation  age  
and  the  ri se  of  d ig i tal  med ia have  changed  al l  med ia.  Speci fi c  appl i cations  of  technology to  
sheet  music  are  sti l l  i n  the  very earl y  stages.  Various  technolog ies  and  standards  exist  or 
have  been  proposed  as  standards.  Some  technology,  such  as  MusicXML [3 ] 1 ,  succeeded  i n  
i n troducing  the  concept  of  i n teroperabi l i ty  and  data compatibi l i ty  to  the  i ndustry,  bu t  most  
technolog ies  provided  l i tt l e  consideration  for i n teroperabi l i ty,  compatibi l i ty  wi th  data and  
processes,  or  s tandard ization  for  qual i ty.  I n  th is  con text,  the  sheet  music  i ndustry  hasn ’ t  yet  
been  able  to  offer  matu re  d i g i tal  sheet  music  to  the  market.  

Th is  Techn ical  Report  s tarts  by reviewing  the  cu rren t  i ndustry and  the  use  cases  around  sheet  
music.  I t  then  catalogues  the  technolog ies  curren tly  avai lable  i n  the  area of  d ig i tal  sheet  
music.  Final l y,  the  report  combines  these  two  aspects  to  i l l ustrate  the  huge  poten tial  to  
improve  d ig i tal  sheet  music  technology as  wel l  as  the  added  value  that  s tandard ization  offers .  

___________ 

1  Numbers  i n  square  brackets  re fer  to  the  B i bl i og raphy.  
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DIGITAL SHEET MUSIC – MARKET,  USE CASES,   
AND RELATED TECHNOLOGIES 

 
 
 

1  Scope 

Th is  Techn ical  Report  (TR)  provides  i n formation  related  to  d ig i tal  sheet  music.  I t  s tarts  wi th  a  
brief  overview of  the  sheet  music  market  and  then  explains  the  use  cases  for  trad i t ional  sheet  
music  as  wel l  as  add i ti onal  use  cases  for  d i g i ti zed  sheet  music  (d ig i tal  sheet  music) .  Final l y,  i t  
shows  examples  of  each  area of  technology areas.  

2  Normative references 

The  fo l l owing  documents,  i n  whole  or  i n  part,  are  normatively referenced  i n  th i s  document  and  
are  i nd ispensable  for  i ts  appl i cation .  For dated  references,  on ly  the  ed i ti on  ci ted  appl i es.  For 
undated  references,  the  l atest  ed i t ion  of  the  referenced  document  ( i nclud ing  any 
amendments)  appl ies.  

I SO/IEC  1 0744:1 997,  Information technology – Hypermedia/Time-based Structuring Language 
(HyTime) 

ISO/IEC  1 4496-23:2008,  Information technology – Coding of audio-visual objects – Part 23: 
Symbolic Music Representation 

ISO 8879: 1 986,  Information processing – Text and office systems – Standard Generalized 
Markup Language (SGML)  

I SO 1 5836:2009,  Information and documentation – The Dublin Core metadata element set 

3  Terms and  defin i tions  

For the  pu rposes  of  th is  document,  the  fo l l owing  terms  and  defin i t i ons  apply.  

3.1   
score 
col lection  of  musical  notati ons  of  d i fferen t  musical  i nstruments  for  a  musical  composi tion  

3.2   
sheet  music  
piece  of  paper,  sometimes  bund led  i n  a  book or  booklet,  wi th  musical  symbols  prin ted  on  i t  

4 Overview of  the  sheet  music  market  

4.1  Market  relevance 

Very l i tt l e  i n formation  i s  publ i cly  avai lable  on  the  market  s i ze  of  the  sheet  music  i ndustry.  
Accord ing  to  IBISWorld ,  the  sheet  music  market  i n  the  Un i ted  States  i n  201 3  was  345  M  USD.  
There  i s  no  veri fi ed  or  widely-accepted  market  s i ze  number for  the  sheet  music  g lobal  market.  
Using  the  number for the  US  market,  th is  report  assumes the  g lobal  market  s i ze  of  the  sheet  
music  i ndustry  i s  500  M  to  700  M  USD.  The  musical  i nstrument market  and  music  
playback/performance  markets  are  closely  re lated  to  the  sheet  music  market,  and  they 
generate  1 6  B  USD  and  1 6,5  B  USD,  respecti vely.  Sheet  music,  musical  i nstruments,  and  
playback/performance  are  equal l y  importan t  i n  music,  bu t  the  sheet  music  i ndustry  i s  the  
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smal lest  o f  the  th ree.  By enhancing  the  value  of  sheet  music  us ing  the  l atest  technology,  the  
sheet  music  i ndustry  has  a  good  chance  to  g row.  

4.2  Use cases  for  the  sheet  music  market  

Major  use  cases  for  sheet  music  are  l i s ted  i n  Table  1 .  These  use  cases  are  categori zed  i n to  
th ree  g roups,  i . e .  au thoring ,  d i stribu tion ,  and  consumption .  

Table  1  – Major use  cases  for  sheet  music  

Category 
Use  case 

l abel  
Use  case detai l s  

Authori ng  Compose  Compose  songs.  Composi t i ons  can  be  as  s imple  as  a  one  bar j i n g l e  for  
adverti semen t  to  fu l l -scal e  orchestral  composi t i ons .  Trad i t i onal  composers  
typi cal l y  u se  pen  and  manuscript  paper  al ong  wi th  mus i cal  i ns trumen ts  wh i l e  
composi ng .  However,  compos ing  on  compu ters  (desktop  musi c)  has  al so  become  
common .  

Arrange  Arrange  songs.  “Composing ”  usual l y  refers  to  creati ng  an  ori g i nal  musi cal  work.  
On  the  o ther  hand ,  “arrang i ng ”  i s  to  t ransform  ori g i nal  musi c  i n to  o ther forms,  
such  as  creati ng  vari ati ons,  add i ng /subtracti ng  parts  fo r  d i fferen t  sets  o f  
i ns trumen ts,  as  we l l  as  the  chang i ng  o f  the  musi cal  s tyl e .  Arrangers  and  
composers  have  the  same  requ i remen ts  fo r sheet  musi c.  

Eng ravi ng  Composers  and  arrangers  cannot  necessari l y  create  p l ayabl e  sheet  musi c.  The i r  
handwri t i ng  can  be  hard  to  read  and  the  l ayou ts  o f  notes  and  bars  won ’ t  always  
cons i der p l ayabi l i ty.  Musi cal  eng ravers  tu rn  the  musi cal  works  o f  composers  and  
arrangers  i n to  commerci al l y-viabl e  and  mus i cal l y-pl ayabl e  sheet  musi c.  

D i stri bu ti on  Pri n t  Pri n t i ng  musi c  commerci al l y.  Trad i t i onal  musi c  publ i shers  use  a  vari ety  o f  paper  
s i zes  to  pri n t  musi c.  Not  on l y  have  they not  adopted  paper s i ze  s tandards  l i ke  
l e tter  or  A4,  bu t  they haven ’ t  even  s tandard i zed  on  a  paper  s i ze  amongst  
themsel ves .  Wh i l e  these  commerci al  publ i shers  u se  non -standard  s i zes  that  are  
u sual l y  b i gger  than  l e tter  or  A4,  non -commercial  pri n t i ng  i s  typi cal l y  done  on  
personal  pri n ters  us i ng  s tandard  s i zes:  l e tter  or  A4.  

Publ i sh i ng  Sheet  mus ic  i s  publ i shed  as  a  s i ng le  p i ece  or  as  a  bund l ed  book.  Sheet  musi c  
p i eces  usual l y  come  wi th  a  s impl e  fron t  cover.  Mus i c  books  sometimes  con tai n  
fu l l  co l or  photog raph i c  pages,  such  as  a  scene  for  a  musi cal .  The  musi c  i s  
u sual l y  pri n ted  i n  b l ack,  though  i s  sometimes  i n  co l or,  especi al l y  for  ch i l d ren ’s  
musi c.  Publ i shers  have  the i r  preferred  musi cal  fon t .  Sheet  musi c  fo r ch i l d ren  and  
beg i nners  tend  to  be  i n  l arger  music  fon ts .  

Catalogu i ng  Major mus i c  publ i shers  i ssue  regu l ar,  peri od i c  catalogs  (u sual l y  annual l y)  for  
the i r  customers.  Typi cal l y,  sheet  musi c  p i eces  l i s ted  by  g en re  and  then  by  name.  
Each  en try  con tai ns  the  cover page  image,  arrangement,  pri ce ,  d i ff i cu l ty,  e tc.  
Recen tl y,  mus i c  publ i shers  provi de  the  same  i n formati on  on  thei r  websi tes  wh i ch  
o ffer  a  more  effecti ve  way for  customers  to  search  and  f i nd  the  musi c  they wan t.  

Pu rchase  /  
De l i very  

Sheet  musi c  i s  typ i cal l y  so l d  at  a  bookstore  or  musi cal  i ns trumen t  shop.  I t  i s  al so  
becom ing  common  to  pu rchase  sheet  musi c  on l i ne .  Sheet  musi c  i s  de l i vered  i n  
phys i cal  fo rm  to  u sers .  

Marketi ng  The  sheet  musi c  market  i s  smal l  compared  to  o ther med i a  markets .  Therefore,  
sheet  musi c  marketi ng  acti vi ty  i s  g eneral l y  i nconspi cuous.  However,  t im i ng  i s  
very  importan t  i n  sheet  musi c  market i ng .  For  example,  when  a  song  h i ts  a  top  
chart,  o r  i s  featu red  i n  a  popu lar  movi e ,  the  sheet  musi c  shou l d  be  avai l able  soon  
thereafter.  

Ren tal  Sheet  musi c  ren tal  i s  common  for  modern  cl ass i cal  p i eces,  where  the  number  o f  
copi es  to  be  so l d  wi l l  n ot  meet  a  commercial l y  vi able  n umber.  

R i gh ts  
managemen t  

Copyri gh t  p l ays  a  major  part  i n  r i g h ts  managemen t  for  sheet  musi c.  Bes i de  those  
l aws  and  regu lat i ons  en forced  by governments ,  there  are  o ther ri g h ts  based  on  
pri vate  con tracts ,  such  as  marketi ng  terri tory  i ssues.  Both  l egal  and  pri vate  
con tracts  shou ld  be  consi dered  i n  sheet  mus i c  bus i nesses.  

Consumpti on  Perform  Performers  pl ay sheet  musi c.  Sometimes  sheet  musi c  i s  rearranged  or 
photocopied  for smooth  performance.  For  example,  a  photocopy o f  the  next  page  
m i gh t  be  added  next  to  a  page  to  avoi d  a  busy page  tu rn .  Photocopyi ng  can  al so  
be  used  to  en l arge  the  mus i c  for  eas i er  read i ng .  Fi nal l y,  pri n ted  or  copi ed  pages  
from  a  book are  al so  u sed  for  eas i er  hand l i ng .  
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Category 
Use  case 

l abel  
Use  case detai l s  

Annotate  Several  ki nds  of  annotati ons  are  popu lar.  S tri ng  i n strument  p l ayers  wri te  bowi ng  
(up/down  bow) ,  p i ano  and  s tri ng  p l ayers  wri te  f i ngeri ng  (wh i ch  f i nger to  use  to  
p l ay the  note) ,  and  speci al  annotati ons  for  the  speed  or  vo l ume.  Annotati on  i s  
al so  used  for  educati onal  pu rposes  for  musi c  teachers  to  g i ve  d i rect i on  to  
s tu den ts .  

Photocopy Maki ng  photocopies  i s  a  maj or  u se  case  for  sheet  musi c  s i nce  the  i nven t i on  o f  
the  photocopi er.  I t  cou l d  be  i l l egal  i n  certai n  cond i t i ons.  

Search  Search  i s  an  essen ti al  act i on  fo r  performers  i n  order  to  ach ieve  o ther u se  cases.  
Performers  search  for  thei r  des i red  sheet  musi c  by category,  arrangemen t,  
d i ff i cu l ty,  e tc.  

Teach  Sheet  mus ic  i s  u sed  as  teach i ng  materi al .  Teachers  pi ck up  e tudes  and  mus i cal  
p i eces  that  match  s tuden ts ’  n eeds.  

S tudy /  
Analyze  

Sheet  musi c  i s  u sed  for  performance  and  practi ce.  I t  i s  not  on l y  u sed  for  
perform i ng  wi th  a  musi cal  i ns trumen t,  bu t  al so  for  anal yz i ng  and  s tudyi ng  mus i c  
wi thou t  an  i n strumen t.  

 

Table  2  shows  a  l i s t  o f  d i rect  and  i nd i rect  s takeholders  i nvolved  i n  these  use  cases.  

Table  2  – List  of  stakeholders 

Category User  examples  

Au thori ng  Composer 

Arranger 

Eng raver 

D i stri bu t i on  Publ i sher 

Consumpti on  Performer 

Teacher 

S tuden t  

 

4.3  Use cases  for  the  d ig i tal  sheet  music  market  

Use  cases  for  sheet  music  are  also  appl icable  to  d ig i tal  sheet.  However,  there  are  several  use  
cases  that  apply on ly  to  d i g i tal  sheet  music  because  of  thei r  dynamic  natu re.  Table  3  shows  
these  add i ti onal  use  cases  for  d ig i tal  sheet  music.  

Table  3  – Add i tional  use  cases  for  d ig i tal  sheet  music  

Category Use  case l abel  Use  case detai l s  

Consumpti on  P l ayback Some  d i g i tal  sheet  musi c  d i splay devi ces  may al so  have  pl ayback 
capabi l i ty.  The  d i g i tal  sheet  musi c  can  pl ay the  mel ody and/or  the  
accompan iment.  Users  pl ay the  d i g i tal  sheet  musi c  and  l i s ten  to  the  
me l ody as  a  g u i de,  o r  p l ay al ong  wi th  the  accompan iment.  

Record  Some  d i g i tal  sheet  musi c  d i sp lay devi ces  may al so  have  record i ng  
capabi l i ty.  U sers  record  thei r  performance  for  l ater revi ew,  or  send  
the  performance  data vi a  network to  teachers.  

Vi sual i ze  Recorded  performances  can  be  u sed  as  sou rce  data  for  
vi sual i zati on .  

Assessmen t  Recorded  performances  can  be  u sed  as  sou rce  data  for  
assessmen t.  S i nce  d i g i tal  sheet  musi c  s tores  performance  data  
al ong  wi th  vi sual  represen tati on ,  i t  i s  poss ib le  fo r  the  system  to  
assess  the  performance  agai nst  the  s tored  performance  data.  
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To  ach ieve  these  extended  use  cases,  service  providers  and  appl i cation  software  
manu facturers  are  also  considered  stakeholders  of  d i g i tal  sheet  music  use  cases.  

4.4  Market  structure  and  impact  of  d ig i t ization  

Figure  1  shows  the  conven tional  sheet  music  market  structu re  on  the  l eft  s i de,  and  the  effect  
of  d i g i ti zation  of  sheet  music  on  the  ri gh t  s i de.  I t  i l l ustrates  that  sheet  music  goes  th rough  
th ree  phases:  au thori ng ,  d i stribu ti on ,  and  consumption .  I n  the  conven tional  sheet  music  
market,  the  physical  en ti ty,  the  sheet  music  i tsel f,  has  to  be  physical l y  transferred  th rough  the  
structu re.  Therefore,  once  sheet  music  reaches  the  consumption  market;  the  i n formation  
usual l y  cannot  go  back to  previous  phases  of  au thoring  and  d i stribu tion .  

Wi th  the  d ig i t i zation  of  sheet  music,  th i s  s tructure  changes,  as  seen  on  the  ri gh t  s ide  of  
Fi gu re  1 .  Wi th  d i g i tal  sheet  music,  the  basic  i n formation  fl ow does  not  change.  However,  there  
are  th ree  changes  i n  the  market.  Fi rst,  wi th  the  help  of  i n formation  technology,  operations  i n  
each  phase  are  performed  more  effectively.  Second ,  to  provide  the  i n formation  technology,  
new en tran ts,  such  as  platform  service  provider  or appl ication  manu factu rer en ter  i n to  the  
market.  Lastl y,  because  of  d ig i t i zation ,  the  structu re  does  not  need  to  re ly  on  the  physical  
transportation  of  goods.  Th is  wi l l  bri ng  other possibi l i t i es  for  the  i n formation  fl ow.  Wi th  
d i g i t i zation ,  the  performer and  teacher can  become  another i n formation  source  for  the  
publ i sher.  Th is  means  that  usage  for  d i g i tal  sheet  music  wi l l  expand .  

 

Figure 1  – Market  structure  and  impact  of  d ig i tization  

5  Elements  of  d ig i tal  sheet  music  in frastructure 

5.1  General  

To  ach ieve  use  cases  for  d i g i tal  sheet  music,  various  technolog ies  have  been  proposed  and  
some  implemented .  I n  th is  clause,  those  technology elements  are  l i s ted  and  categorized .  
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Some technology e lements  are  publ i shed  as  i n ternational  standards,  and  others  are  e i ther  
treated  as  defacto  standards,  or s imply implemented  as  standalone  solu tions.  Most  
technology e lements  l i sted  here  are  acti vely  used  and  main tained ,  wi th  some  exceptions.  
Technology e lements  are  often  combined  to  ach ieve  use  cases  or  used  as  a  foundation  for  
other  technology e lements.  

5.2  Music  notation  markup language 

5.2.1  General  

For many years,  sheet  music  has  been  hand-wri tten  by engravers.  These  days,  music  
notation  software  i s  used  to  engrave  sheet  music.  As  of  th is  wri ti ng ,  music  notation  software,  
such  as  Fi nale 2  from  MakeMusic  I nc.  and  S ibel ius 3  from  Avid  Technology,  I nc.  i s  widely  used  
to  engrave  sheet  music,  especial l y  i n  the  commercial  domain .  The  biggest  departu re  from  
hand-wri tten  engraving  to  software  engraving  i s  the  separati on  of  data and  presen tation .  
Al though  al l  modern  eng raving  software  has  a GU I  (g raph ical  user i n terface)  and  WYSIWYG  
(what  you  see  i s  what  you  get)  user i n terface,  data and  presentation  are  clearl y separated  i n  
the  software.  To  ach ieve  use  cases  for  d ig i tal  sheet  music,  i t  i s  imperati ve  to  be  able  to  use  
the  music  data separately from  i ts  presen tation .  Fo l lowing  i s  a  l i s t  o f  major  music  notation  
data formats.  

5.2.2  Symbol ic  music  representation  (SMR)  

I SO/IEC  1 4496-23  speci fi es  Symbol ic  Music  Represen tation  (SMR) .  Symbol i c  music  
represen tation  speci fi es  Symbol i c  Music  Extensible  Format (SM-XF) ,  Symbol i c  Music  
Formatti ng  Language  (SM-FL) ,  and  Symbol i c  Music  Synchron ization  I n formation  (SM-SI ) .  
SM-XF i s  an  XML-based  language  used  to  encode  musical  scores.  I t  supports  not  on ly 
musical  notations  bu t  also  l yrics.  SM-FL i s  an  XML-based  language  used  to  defi ne  the  
renderi ng  ru les  to  be  appl ied  to  the  SM-XF format.  SM-SI  i s  a  b inary format  describi ng  the  
synchron ization  i n formation  between  the  SMR e lements  and  the  other  aud iovisual  e lements.  

As  of  th is  wri t i ng ,  the  I -MAESTRO pro ject  [1 ]  i s  the  on ly  implementation  of  I SO/IEC  1 4496-23  
SMR.  

5.2.3  Standard  music  description  language (SMDL)  

Standard  Music  Description  Language  (SMDL)  [2 ]  defi nes  an  arch i tecture  for  the  
represen tation  of  music  i n formation ,  e i ther alone  or  i n  con junction  wi th  text,  g raph ics,  or  other 
i n formation  needed  for  publ i sh ing  or  business  pu rposes.  SMDL i s  a  “HyTime”  appl ication .  I t  
con forms  to  ISO/IEC  1 0744  (Hypermedia / Time-based  structuring  l anguage  (“HyTime”) ) ,  as  
wel l  as  to  I SO 8879  (Standard  general i zed  markup  language) .  The  primary aim  of  SMDL i s  to  
perm i t  appl i cation -neu tral  i n terchange  of  many genres  of  music.  

As  of  th i s  wri ti ng ,  no  commercial  product  implementing  SMDL can  be  found.  

5.2.4  The  music  encoding  in i tiative  (MEI )  

The  Music  Encod ing  I n i t i ati ve  (MEI )  [5 ]  i s  a  commun i ty-driven  i n i tiati ve  to  defi ne  XML-based  
d ig i tal  symbol ic  represen tation  of  music  notation  documents.  The  goal  o f  MEI  i s  to  defi ne  a 
set  of  ru les  to  record  music  notation  documents  so  that  the  i n formation  con tained  i n  them  may 
be  searched,  retri eved ,  d i splayed ,  and  exchanged  i n  a  p latform- independen t  manner.  

___________ 

2  F i nal e  i s  the  trade  name  o f  a  product  suppl i ed  by  MakeMusi c  I nc.  

3  S i be l i u s  i s  the  trade  name  o f  a  product  suppl i ed  by  Avi d  Techno l ogy,  I nc.  

 Th i s  i n formati on  i s  g i ven  for  the  conven i ence  o f  u sers  o f  th i s  documen t  and  does  not  consti tu te  an  endorsemen t  
by  I EC  of  the  products  named.  These  products  are  g i ven  as  examples  on l y.  
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MEI  i s  developed  and  main tained  by Perry Roland  of  the  Un iversi ty  of  Vi rg in ia.  As  of  th is  
wri ti ng ,  MEI  has  been  used  for  many academic  pro jects,  bu t  no  commercial  implementation  
exists.  

5.2.5  MusicXML 

MusicXML i s  a  widely used  music  notati on  format.  I t  was  designed  for  sharing  sheet  music  
f i l es  between  appl ications,  and  for  arch iving  sheet  music  f i l es  for  use  i n  the  fu tu re.  

As  of  th is  wri ti ng  (Jan .  1 1 th ,  201 5) ,  1 85  commercial  musical  appl ications  support  MusicXML.  

5.2.6  Li lyPond  

Li lyPond  [3 ]  i s  a  music-engraving  program  devoted  to  producing  sheet  music  of  the  h ighest  
possible  qual i ty.  I t  i s  managed  as  a  part  o f  the  GNU  (GNU ’s  Not  Un ix)  project.  Un l ike  other 
music-engraving  prog rams,  Li l yPond  depends  on  a  text-based  data i npu t  f i l e .  The  i npu t  fi l e  i s  
not  XML-based  as  other music  notation  markup languages  are.  I t  has  a special  syn tax l i ke  a  
programing  language.  

5.3  Metadata  for  sheet  music  

5.3.1  General  

Sim i larl y  to  o ther  med ia,  metadata i s  importan t  for  sheet  music.  Sheet  music  metadata are  
used  to  classi fy  sheet  music  by,  for  example,  genre,  arrangement,  or  d i ffi cu l ty.  Fo l l owing  i s  a  
l i s t  o f  metadata-related  speci fi cations  from  various  domains.  None  of  the  l i s ted  speci fi cations  
can  support  al l  u se  cases  for  sheet  music,  bu t  the  concepts  m igh t  be  usefu l .  

5.3.2  The  Dubl in  Core metadata  element  set  

The  Dubl i n  Core® 4  metadata e lement  set  i s  a  vocabu lary of  f i fteen  properties  for u se  i n  
resource  descripti on ,  see  ISO 1 5836.  The  element  set  i ncludes  t i t l e ,  creator,  subject,  
description ,  publ i sher,  con tribu tor,  date,  type,  format,  i den ti fi er,  source,  l anguage,  re lation ,  
coverage,  and  ri gh ts.  

5.3.3  Music  metadata  style  gu ide 

The  d ig i tal  supply  chain  and  operations  workgroup  at  the  music  business  association  
publ i shed  the  music  metadata style  gu ide  (version  2)  [6 ] .  The  style  gu ide  was  created  to  
assist  i n  harmon iz ing  the  consistency of  s tandards  across  d ig i tal  music  retai lers  wi th  respect  
to  how music  i s  l i s ted ,  i ngested  and  managed  by establ i sh ing  a  common  set  o f  metadata 
gu idel i nes.  

5.3.4  The  music  ontology 

The  music  on to logy [7] 5  provides  a  vocabu lary for publ i sh ing  and  l i nking  a  wide  range  of  
music-related  data on  the  Web.  The  music  on tology i s  bu i l t  on  the  resource  description  
framework (RDF)  model ,  wh ich  enables  data to  be  described  as  “triples”:  subject,  pred icate  
and  object.  

___________ 

4  Dubl i n  Core  i s  the  trademark o f  a  product  suppl i ed  by  Dubl i n  Core  Organ izati on .  

 Th i s  i n formati on  i s  g i ven  for the  conven i ence  o f  u sers  o f  th i s  documen t  and  does  not  consti tu te  an  endorsemen t  
by  I EC  of  the  product  named .  Equ i val en t  products  may be  u sed  i f  they can  be  shown  to  l ead  to  the  same  resu l ts .  

5  h t tp: //musi con to l ogy. com  

http://musicontology.com/
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5.4  Musical  font  and  font  layout  

5.4.1  General  

Music  notation  requ i res  many musical  symbols.  Like  l etter  fon ts,  there  are  many variations  i n  
musical  fon ts.  

5.4.2  Standard  Music  Font  Layout  (SMuFL)  and  compl iant  fonts  

SMuFL [8]  i s  a  speci fi cation  that  provides  a  standard  way of  mapping  a  variety of  musical  
symbols  requ i red  by conven tional  musical  notation .  Wi thou t  such  standard ization ,  musical  
notation  software  use  d i fferen t  encod ing  schemes  for  each  musical  symbol  and  musical  
notation  data cannot  be  reused  i n  other software.  The  SMuFL speci fi cati on  i s  publ i shed  and  
main tained  by Ste inberg  Med ia  Technolog ies  GmbH .  The  Bravura fon t  i s  an  SMuFL-compl ian t  
fon t  provided  by Steinberg .  

5.5  Dig i tal  rights  management  

Righ ts  protection ,  namely,  copy protection ,  i s  an  importan t  i ssue  i n  sheet  music  publ i sh ing .  I n  
conven tional l y-prin ted  sheet  music,  most  sheet  music  has  no  protection  implemented ,  and  
some  modern  sheet  music  has  copy-eviden t  patterns  us ing  hal ftone  screens  to  preven t  
photocopying  of  the  ori g inal  sheet  music.  S i nce  making  a  copy i s  easier wi th  d ig i tal  med ia,  
various  copy protection  methods  are  used  i n  d i g i tal  sheet  music.  I n  the  past,  us ing  proprietary  
technolog ies  l i ke  streaming  i nstead  of  down load ing  sometimes  protects  d ig i tal  ri gh ts,  or  by 
l im i ti ng  the  number of  t imes  a  user can  prin t.  Recently  though ,  a  method  known  as  “soft  DRM” 
or  “Social  DRM”  has  become popu lar.  Wi th  Soft  DRM,  publ i shers  watermark the  d ig i tal  
con ten ts  wi th  the  customer’s  i n formation .  For example,  i t  i s  common  to  imprin t  the  customer’s  
i den ti f i cation  i n formation  at  the  bottom  of  sheet  music.  

5.6  Reflowable  sheet  music  

Dig i tal  sheet  music  may be  d isplayed  on  various  devices  that  have  d i fferen t  screen  
geometries.  S im i lar  to  the  hyphenation  ru les  i n  text  publ i sh ing ,  music  notation  shal l  be  
presen ted  i n  musical  context,  such  as  musical  notes  i n  one  bar shou ld  be  d i splayed  together.  
To  support  th is  requ i rement,  d i g i tal  sheet  music  may need  to  be  reflowable  ( layou t-adapti ve) .  

5.7 Annotation  

Annotation  i s  a  major  use  case  i n  music.  Performers  may wri te  personal  notes  on  sheet  music.  
Bowed  musical  i nstrument  ( for  example  Viol i n )  players  wri te  up/down  bowing  along  wi th  notes.  
I n  physical  sheet  music,  annotation  i s  as  s imple  as  pen  and  paper.  However,  i n  d i g i tal  sheet  
music,  annotation  not  on ly  requ i res  methods  and  i n terfaces  to  l et  performers  mod i fy the  d ig i tal  
sheet  music,  bu t  al so  may need  to  be  aware  of  reflowable  conten ts.  Otherwise,  annotated  
i n formation  may be  placed  at  an  i nappropriate  l ocation  after  the  reflow process  takes  place.  

6 Conclusion  

The  sheet  music  market  has  a  l ong  h i story,  and ,  as  shown  i n  th is  report,  i s  a  s i zable  market.  
Wh i le  smal l ,  the  d i g i tal  sheet  music  market  does  exist.  However,  despi te  the  fact  that  various  
technolog ies  have  been  i n troduced  to  enhance  sheet  music  use  cases  i n  many ways,  d i g i tal  
sheet  music  i s  not  yet  used  i n  any major  music  scene.  Th is  report  shows  that  s tandard iz ing  
those  technolog ies  and  applyi ng  them  to  the  sheet  music  market  may con tribu te  to  the  g rowth  
of  d i g i tal  sheet  music  by add ing  new use  cases  to  trad i t ional  sheet  music.  
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