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music (7 MB) and for displaying the first page with the
native executable and with three web browsers. The fig-
ures are the median value of the operation repeated 100
times.

Chrome  Safari

Native  Firefox

System time
in sec.
Comparison
to native

0.657 1.054 1.364 1.811

- 1.6 2.1 2.8

Table 2. The system time in seconds for loading an MEI
files (120 pages, 7 MB) and for displaying the first page.
The second line gives the ratio with the native executable
time for the three web browsers used for comparison.

The JavaScript version of the Verovio toolkit is easy to
use in web environments. It is packed in one single file
which size is only about 1.2 MB. It is available as a Ja-
vaScript class, and all the options of the command-line
version are supported in the toolkit. The options can be
passed to the toolkit in JSON format, and the SVG output
can be directly fed to HTML objects for display. The
Figure 5 shows a HTML and Javascript code snippet for
loading an MEI file using a jQuery HTTP GET request.

Figure 5. A JavaScript example for loading an MEI file.
The toolkit parameters can be set using JSON.

The layout of the MEI data is performed on loading.
Once the file is loaded into memory, it remains accessible
in the toolkit instance. The class provides methods for
getting the number of pages or for navigating through
them, making it convenient to integrate the toolkit in a
JavaScript application.

The Figure 6 shows a screenshot of a web application
where the toolkit was turned into an online MEI file
viewer. The application works on desktop computers but
also on tablets and mobile devices. The JavaScript toolkit
has been tested with recent versions of the most widely
used web-browsers. Internet Explorer requires at least
version 10.

Figure 6. An example of a web-based MEI viewer built
with the Verovio toolkit. Large MEI files can be loaded
and displayed in the web browser in a very convenient
way.

5. CONCLUSION AND FUTURE WORK

Verovio is a toolkit for rendering MEI in SVG that can be
used in different application environments, including
online. It is designed with MEI in mind, making it the
right basis for implementing encoding features that are
specific to MEIL It will avoid problematic situations that
occur when using rendering engines based on other for-
mats and that implement a different data structure. Even
if at this stage, the supported features can be in some cas-
es more limited than with other rendering options, Vero-
vio already implements many important features for ren-
dering both common Western music notation and mensu-
ral notation.

Current work on Verovio includes the adoption of the
Standard Music Font Layout (SMuFL) [17] for support-
ing other fonts converted to SVG glyphs, the improve-
ment of the SVG structure and adding support for addi-
tional MEI elements and attributes. The priority is given
to features specific to MEIL The future work will include
the development of a prototype for making Verovio a
possible basis for an online MEI editor. It will also in-
clude the creation of an MEI application profile for Vero-
vio using the TEI One Document Does-it-all (ODD) ap-
proach. The corresponding XSL stylesheets for convert-
ing to it other MEI profiles will also be provided. Adding
the import of other encoding formats is also envisaged in
the future.
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6. AVAILABILITY

Verovio can be downloaded from http://www.verovio.org
and is available under the GPLv3 open-source license.
The website also includes documentation on currently
available features.

7. REFERENCES
[1] Arkkra Enterprises, Mup. <http://www.arkkra.com>

[2] G. A. Bays: ScoreSVG: A New Software Framework
for Capturing the Semantic Meaning and Graphical
Representation of Musical Scores Using Java2D,
XML, and SVG. Diss. Georgia State Univ., 2005.

[3] G. Burlet, A. Porter, A. Hankinson, and I. Fujinaga:
“Neon.js: Neume Editor Online,” Proceedings of the
13th International Society on Music Information
Retrieval Conference, pp. 121-6, 2012.

[4] Corpus Monodicum, mono:di.
<http://monodi.corpus-monodicum.de>

[5] Edirom, mei2abc. <https://github.com/edirom/
mei2abc>

[6] A. Hankinson, P. Roland, and I. Fujinaga: “The
Music Encoding Initiative as a document-encoding
framework,” Proceedings of the 12th International
Society on Music Information Retrieval Conference,

pp. 293-8, 2011.

[7]1 J. Howard: “Plaine and Easie code: A code for
music bibliography,” in Selfridge-Field, E. (Ed.),
Beyond MIDI: The Handbook of Musical Codes.
The MIT Press, Cambridge, pp. 362-72, 1997.

[8] MEI mei2mup. <http://code.google.com/p/music-
encoding/source/browse/trunk/tools/mei2mup>

[91 MEIL mei2musicxml. <https://code.google.com/p/
music-encoding/source/browse/trunk/tools/
mei2musicxml>

[10] MEl-incubator, page-based customization,
<https://code.google.com/p/mei-incubator/source/
browse/page-based>

[11] S. Morent: “Digitale Edition alterer Musik am
Beispiel des Projekts TiiBingen,” in Digitale Edition
zwischen Experiment und Standardisierung. Musik —
Text — Codierung, pp. 89-109, 2009.

[12] M. Muthanna, VexFlow. <https://github.com/0Oxfe/
vexflow>

[13] H. W. Nienhuys and J. Nieuwenhuizen: “LilyPond, a
system  for automated music engraving,”
Proceedings of the XIV Colloquium on Musical
Informatics (XIV CIM 2003), pp. 167-72, 2003.

[14] L. O’Shea: “Stirring XML: Visualizations in SVG:
MusicML2SVG,” Proceedings of the SVGOpen2003
Conference, pp. 2—6, 2003.

[15] P. Rosen, abcjs. <http://github.com/paulrosen/abcjs>

[16] E. Selfridge-Field: “DARMS, its dialects, its uses,”
in Selfridge-Field, E. (Ed.), Beyond MIDI: The
Handbook of Musical Codes. The MIT Press,
Cambridge, pp. 163-74, 1997.

[17] Steinberg, Standard Music Font Layout.
<http://www.smufl.org>

[18] TEI Music SIG, MEItoVexFlow. <http://github.com/
tei-music-sig/meitovexflow>

[19] A. Zakai: “Emscripten: an LLVM-to-JavaScript
compiler,” Companion to the 26th Annual ACM
OOPSLA Conference, pp. 301-12, 2011.





