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What is MusicXML?

e The standard, open format for exchanging digital sheet music
between applications

¢ Invented by Michael Good at Recordare in 2000

e Managed by W3C Music Notation Community Group since 2015

e Developed collaboratively by a community of hundreds of musicians
and developers over the past 22 years

e Available under an open, royalty-free license suitable for both
open-source and proprietary software

e Supported by 270 applications worldwide



Who
Uses
MusicXML

Usage map as of
December 2022

od

ts Shipping Now

abc2xml / xmi2abc JFugue Overture
Artinfuser Exercise Kinetic Pizzicato
Band-in-a-Box Komp PowerTracks Pro Audio
BMML libMusicXML PriMus

Braille Music Editor Lime ProxyMusic
Calligra Suite Logic Pro QuickScore Elite Level Il
capella MagicScore REAPER

CeVIO Al MakeMusic Cloud Reflow

Cornelius Composer MaxScore SCORE
Cubase Melody Scanner ScoreCloud

DeluxeNote Mozart ScoreMaker
Denemo MusEdit Score Writer

Dorico MuseScore Scorio

Electric Pipes Music Notation SDK Sibelius
Encore Music Processing Suite SmartScore

Ensemble Composer music21 Songs2See Editor
Fandango Music Writer Soundslice

Finale NotateMe Speech Analyzer

Flat Notation Composer StaffPad

Forte NoteAbility Pro Stave’n’Tabs

Free Clef i Pro

Guitar Pro Noteworthy Composer TaBazar
Harmony Assistant Notion TablEdit
Hyena Nuendo tonica fugata

JapoScore Obtiv Octava UtaFormatix
OpenMusic VocalEasel

AnthemScore Impro-Visor Plaine and Easie
AudioScore Ultimate iReal Pro PlayScore
audite PLUS JMSL Rachmaniac Score
Audiveris Jniz ReadScorelLib

Audovi Kunkunshi Editor Rosegarden

Cadencii Ludwig Rousseau

Cakewalk muDic Samplitude

capella audio2score muscript ScanScore
capella-scan MusicJOT Score Creator
Cavatina Music-to-XML Sequoia
CelticPipes MyScript Music SDK SharpEye
Crescendo Notate Sheet Music Scanner

Digital Performer Notation Pad Simple Song Creator
Drumline Composer Opusmodus SmartScore NoteReader
F PDF ic Pro Synfire
HarmonyWiz PhotoScore Ultimate Touch Notation
Piano2Notes TuxGuitar

Archivarius 3000
Auto-Tune EFX+
Blackbinder
BrailleMUSE
Canon

capella playAlong
capella reader
capella start
CsoundAC

KlavarScript

LilyPond

Lyric Creator
Magenta
Manufaktura Controls
Match My Sound
MDLscore
Melody Assistant
Melody Player

Practice Bird
PracticeFirst

Practice Player Live Midi
Purely Musical

Real Piano Score
Rhythm Lab

Rocksmith+

Scroller

SeeScore

D3 F

daCapo

Don’s MusicXML Viewer
Doo Bee Doo Composer

layer
MIDI Player Pro
MusicEase
Music Prodigy

EasyABC MusicXML to MP3
Expresseur MXTPiano
Forte Reader Neutrino
Frescobaldi Newzik

GO icDi:
GUIDO OrganMuse
Harmonia PhonicScore
IBOS Nodelzser PianoLudic
INScore Piano Marvel
Jellynote PMX / MusiXTeX

SingAccord
Singscope

Sinsy

SM Music Reader

Songistic
Songs2See Game
Soundslice Viewer
TEFpad / TEFview
teoria

Tessa

THoTH

WhiteNote
Zupfnoter

Beta/Prototype Software

A-Score Music Composer
Audimus Notes
bach

Canorus

CMME Editor
Haskell Library
Houdini

Humdrum

KGuitar

MorpheuS

Music Jotter
MusicSaL
Nightingale Notelist
Ossia Viewer
Partitura
PartRenamer
Ptolemaic

pyScore

Renoid Player
sol2snd

abcdj

Amadeus
Braille Music Compiler
BUZZle
ChatGPT
FOMUS
GBMusicParser
jChing
mercussion
mingus
PHPMusicTools
Power Tab
PWGL

SCAMP
Sing2Notes

Accento

Antescofo

Arduino

CrestMuse Toolkit
FreeDots

GLozart

GStreamer

HTML5 Guitar Tab Player
KotoViewer

MATLAB

MoonPiano

uo

MuseBook Score
Musicista

Music Score Metadata Builder
MusicXML Analyzer
musicxml2words
NNSVS

Noutee

Opus

PSAM Control Library
ShakuViewer
SolFaSoGood
StringyFi

SuperScore

Talking Scores
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MusicXML Is a Notation Format

e Not a graphical format like PDF
e Music is represented using the semantic concepts behind common
Western music notation
¢ Includes both how a score looks and how it plays back
o Sometimes there are pairs of elements
o <tie> for playback, <tied> for appearance

o <alter> for playback, <accidental> for appearance
o <duration> for playback, <type> for appearance

e Includes low-level details of the appearance of a particular engraving,
or the nuances of a particular performance

o Allows transfer between applications with high visual fidelity
o Also allows the visual details to be ignored when appropriate
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in MusicXML (1 of 3)

<par\t j_d="P1"? . . (1} n [} " g [} 11}
<measure implicit="yes" number="0" width="179">
<attributes> oL
<divisions>24</divisions>

<ke¥} .
<tifths>3</fifths>
<mode>major</mode>
</key>
<time>
<beats>2</beats>
<beat-type>4</beat-type>
</time>
<cleft> .
<sign>G</sign>
<line>2</line>
</clef>
</attributes>
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in MusicXML (2 of 3)

<direction placement— above" directive="yes">
<direction-type> .\
<words default-y="25" font-size="10.5
font-weight="bold">Nicht schnell</words>
</direction-type>
<sound  tempo="42"/>
</direction> |
<direction placement- above">
<d1rect10n—typ o .,
dyn?Tlcs default-y="10" relative-x="-5">
/d?nam1cs>
</d1rect10n -type>
<sound dynamics="54"/>
</direction>
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in MusicXML (3 of 3)

<note default-x="141">
<pitch>
<step>C</ste€>
<alter>1l</alter>
<octave>5</octave>
</pitch> .
<duration>12</duration>
<volce>1l</voice>
<type>eighth</type>
<stem default-y="-50">down</stem>
<lyric_detault-y="- number="1">
<syllabic>single</syllabic>
<text>Aus</text>
</l¥r1c>
</note
</measure>
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MusicXML as an Archival Format

e MusicXML is an XML format, with all its advantages:

Files can be opened in any computer text editor

Fully internationalized via Unicode

Files are human-readable as well as machine-readable

Can use all the standard XML tools developed by larger industries than the music
industry

e Backward compatibility: all valid MusicXML 1.0 files are also valid
MusicXML 4.0 files

e W3C Music Notation Community Group provides a home in the leading
web standards organization

e Already implemented by 270 programs

0
0
0
0

10
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How Did MusicXML Get So Popular?

e We made it usable by music notation software developers

O Oo0oo

0]

Scope was limited to common Western music notation from the 17th century on

Element and attribute names use musical terms, not computer terms

Clarity chosen over concision

MusicXML document structure matched that of existing commercial applications
like Finale and Sibelius

Selective encoding: Apps do not have to handle everything at once, so they can
start small and add more features later

e We supported a market leader early (Finale 2003 on Windows)
e The format was developed together with the software
e We marketed to developers and supported them

1
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If It's a Standard, Why Are Apps So Different?

e Remember this ease-of-use advantage for developers?

0]

“Selective encoding: Apps do not have to handle everything at once, so they can
start small and add more features later”

e That's great for getting more apps to adopt the format, but it also
means that different apps support different subsets

e We also ran into limitations of a bootstrapped effort in a relatively
small industry:

0
0

0
0

We didn’t have a full written specification until MusicXML 4.0

Before that, the “spec” was comments in the schema files used to validate
MusicXML files in software

Thus things weren’t as clear as they could have been

We still don’t have a standard test suite for app developers

12
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Export or Import?
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Is It Export orls It Import?

e Because MusicXML uses standard musical terms and everything is
ordered hierarchically, it's relatively easy to see what is going on
e If something doesn’t transfer over, look at the measure where there’s a

problem
o Look at the part-list near the top of the file then search for the right part number,
e.g. "P17"
Then look for the right measure number, e.g. number="24"
See if what you'’re looking for is there and in the right location
If yes, it's an import problem
If no, it's an export problem

O o0 oo

14
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Missing Trill in Flute, Bar 52

CLOUD (smartmusic.)
o

Look at the part-list: .
<part-list>
<score-part id="P1">

<part-name>Flute</part-name>
</score-part>

e GotoP1:
</part-1list>
<part id="P1">
<measure number="1">
Go to measure nhumber="52"

Tieve

g

15
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No <trill> in the MusicXML: Export Issue

<measure number="52"> <duration>12</duration>
<attributes> <tie type="start"/> -
<divisions»>4</divisions> <voice>1</voice> I?’ {
</attributes> <type>half</type> pr
<direction placement="below"> <dot/>
<direction-type> <stem>down</stem>
<dynamics> <staff>1</staff>
<mf/> <notations>
</dynamics> <tied type="start"/>
</direction-type> </notations>
<staff>1</staff> <notations>
</direction> <articulations>
<note> <accent placement="above"/>
<pitch> </articulations>
<step>C</step> </notations>
<octave>6</octave> </note>
</measure>

</pitch> 5
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Hairpin Location in Percussion 2, Bar 135 A

e Look at the part-list: p—
<score-part id="P25">
<part-name>Percussion 2 (Low Tom, Bongos, Gong,

Suspended Cymbal, Wind Chimes, Triangle)</part-name>
e GotoP25:

</part>
<part id="P25">
<measure number="1">
e Go to measure number="135"

17



Two Types of Issue Here

<measure number="135">
<attributes>
<divisions>4</divisions>
</attributes>
<direction>
<direction-type>
<wedge type="crescendo" number="1"/>
</direction-type>
<staff>1</staff>
</direction>
<direction placement="below">
<direction-type>
<dynamics>
<p/>

</dynamics>

» makemusic-
CLOUD (smartmusic.)

Placement is -
missing, which is an
export issue

But hairpins usually
go below (unless
avoiding lyrics in
vocal music), so an
import issue too

18
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W3C Music Notation Community Group

e Thisis the home of the MusicXML community and ongoing MusicXML
development

e Projectsinclude:
o MusicXML
o SMUuFL (Standard Music Font Layout)
o MNX - next generation music notation standard for native web apps
o Standardized instrument data (not yet started)
e Three co-chairs:
o Adrian Holovaty, Soundslice, MNX editor
o Daniel Spreadbury, Steinberg, SMuFL editor
o Michael Cuthbert, MIT, MusicXML editor

e https://www.w3.org/community/music-notation/

20
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W3C Music Notation Community Group Membership

e Membership is free of charge
o Go to the home page and click JOIN OR LEAVE THIS GROUP to start
o Be sure to do so as an employer representative if you work in this field
e Membership allows you to contribute to projects
e You will also be emailed the co-chair meeting minutes every two
weeks, along with other (infrequent) blog posts

e Most of the work happens on GitHub

Each project has its own repository

MusicXML repository: https://github.com/w3c/musicxml

Includes issues (Things to improve in future MusicXML versions)
Includes discussions (For general MusicXML Q&A)

To track this work, use your GitHub account to follow a repository

O O0OO0ooo

21
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The MusicXML 4.0 Specification

e Available at https://www.w3.0rq/2021/06/musicxmli40/

¢ Includes all the following:
o Tutorial

o Documentation for each element, attribute, and data type
o Examples for every element, cross-linked to documentation
o All the schema files (XSD, DTD, and XSLT files)
o Version history
Cof}@‘f’ MusicXML

¢\4’o N Version 4.0

Intmfuction Final Community Group Report 1 June 2021

F:‘I‘ee‘lsotr\:jt:?e . https://w3c.9wthub‘»wO/muswcxml/

Chord Symbols * Michael Good, MakeMusic

Tablature Participate:

22
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oXygen XML Developer

e Thisis the XML editor that | use for my MusicXML work
e Affordable, high quality, and runs on Mac and Windows
e https://www.oxygenxml.com/xml_developer.html

® © ® L percussion export - Full score - 01 Flow 1.xml

export - Full score - 01 Flow 1.xml] - <oXygen/> XML Developer

= \  r
W @@ Q@ € 0| &% & @
XPath 2.0 ~ e XPath on 'Curre - IV RSO ACE e T
Project rection.mod X @ attributes.mod X © partwise.dtd X ®layoutmod X ® percussion export - Full score - 01 Flow Lxml X @ notemod X ©commonmoi 4 b B |
MusicXML.xpr ~ o)) H
g
B MusicXMLxpr 1 <xnl version="1.0" encoding="UTF-8" standalone="no"?> mE
schema 2 <IDOCTYPE score-partwise PUBLIC "-//Recordare//DTD MusicXML 3.1 Partwise//EN" "http://ww.musicxnl .org/dtds/partwise. dtd">
5 acmibutes.mod 3 <score-partwise 3.1
4w ol
5 barline.mod s <work-titlesPercussion Test</work-title>
< catalog.xml 6 </work>
< common.mod 7 <movement-title>Flow 1</movement-title>
B contdiner:dd 8v  <identification>
9w coding>

<> container.xsd ! <software>Dorico 4.3.11.1117</sof tware>

% direction.mod n ding-ck 12-19</encs
5 identity.mod 12 </encoding>
B otart ent 13 <identification

14+  <part-list>
@} Isolat2.ent 15 <score-part 1d-"P1">
< layout.mod 16 <part-name>Suspended Cynbal</part-name>
£ link.mod 7 </score-part>

18 </part-list>

L5 midixml.dtd 19v  <part id="P1">

<5 midixml.xs|

~  measure
B i s n ottributes
4 note.mod 2 <divisions>4</divisions>
. 5 <key 17>
3 opus.dud u <Fifths>-2</Fifths>
< opus.xsd 5 <mode>major</mode>
& parttime.xs! % </key>
5 partwise.dtd 7 <time>
2 <beats>12</beats>
& score.mod
2 <beat-type>8</beat-type>
& sounds.dtd 3 Bl
& sounds.xml 3 <staves>1</staves>
< sounds.xsd 2 <clef "1
5 <sign-percussion</sign>
 timepart.xs!
& timepart.xs 34 </clef> {
5 timewise.dtd -
'8 Project 3 Archive Browser Grid
/Users/.../percussion export - Full score - 01 Flow 1.xml I Validation successful B U+003C i

23
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Altova DiffDog

This is what | use for regression testing MusicXML export from Finale
and Sibelius
Lets you compare individual files and entire directories

Lets you exclude elements and/or attributes that you don’t care about
o For example, the encoding date and the software version

oXygen XML Developer has differencing built-in as well
o It's fine for one-off uses
o Butif you do lots of comparisons, the added features in DiffDog are worth it

Windows only
https://www.altova.com/diffdog

24
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The musicxml.com website

e Contains pointers to lots of resources
o All the apps we know about that support MusicXML
o Places you can find collections of music in MusicXML format
o Publications that describe how MusicXML is used in academic research

MUSICXML .

MusIC SOFTWARE PUBLICATIONS FOR DEVELOPERS TUTORIAL DOWNLOADS

The standard open format for exchanging Learn More About MusicXML >
digital sheet music

Dolet® 8 Plugin for Sibelius Dolet® 7 Plugin for Finale Dolet® 6 Plugin for Sibelius I
Saves MusicXML 4.0 files from Sibelius Reads and writes MusicXML 3.1 files for Saves MusicXML 3.0 files from Sibelius i
Ultimate 2019.5 and later, which can be the best results with older 32-bit 5.1 and later, which can be opened in

opened in Finale and MakeMusic Cloud. versions of Finale. Finale and MakeMusic Cloud.

oo wore [f| ommuons |

What is MusicXML?

Latest News

25
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Looking to the Future
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The Future of MusicXML

e Prof. Michael Cuthbert from MIT has taken over as MusicXML spec

editor and W3C Music Notation CG co-chair
o Inventor and developer of the music21 toolkit for computer-aided musicology
o Long-time contributor to both the MusicXML and SMuFL specs
o Long-time implementor of MusicXML within the music21 app
o His academic background helps balance the industry backgrounds of Daniel and
Adrian and should provide some fresh perspectives

e We expect there to be new MusicXML versions in the future, but we
don’t know when
o The group’s focus is more on MNX now

0 MusicXML 4.0 is a mature format with lots of features
o Beyond MakeMusic, many app makers have not taken up version 4.0 yet

27
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Why MNX?

e MusicXML was designed as a score interchange format

e It was deliberately not designed as a native format for notation apps
o At the time, the industry did not see the benefit of a music notation standard
o The only way to get acceptance was to model the printed page
o That way, nobody could say, “Oh, that’s just what Finale / Sibelius / SCORE does,
we can't / don’t want to do that”
e Still, people try to use it as a native format for their new apps
o And then they discover why this isn't recommended
o But by then it can be too late

28
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What Is MNX?

e MNX s a next-generation standard to handle the increasing demands

from app developers for things that MusicXML doesn’t do well
o Most notably, serve as a native format for music notation apps, especially
web-based apps
o0 But there are many other use cases too: see https://w3c.github.io/mnx/use-cases/

e Italsolearns from our 20+ years of experience with MusicXML to do

things better from an application point of view
o We can do this now that the music notation industry has experience with the
benefits of standards
o We don’t have to model paper scores any more, especially as things move more
towards digital

29
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Does That Mean MusicXML Goes Away?

That seems very unlikely
MNX is designed to do things where using MusicXML doesn’t work
very well, but changing MusicXML would break things

These will tend to be different than what MusicXML is used for
o MusicXML will still be strong for exchange between applications
o MNX will be strong for building interactive web apps

With 270 apps supporting it and so many music repositories
supporting it, MusicXML seems unlikely to go anywhere

The quickest route to obsolescence is to think “we’re done”

o That's why MNX may serve as a disruptor from inside the community
o Try to avoid the pain of MIDI 1.0 to MIDI 2.0, HTML 4 to HTML 5, Python 2 to
Python 3...

30
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Thank You



