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Introduction

Music has been recorded in a number of different formats. A lot has changed
since the first moment in history when the first musical sound was recorded and
certainly during that last fifty years. We have come a long way from the vinyl record
to the modern iPod (see figure 1 below).

(°?120ji°, 2008)

The creation of new musical formats has made it more difficult to represent
music for searching and retrieval. This article surveys recent research, activity, and
issues in the field of music metadata.

Research, Activity, and Issues

The Music of Social Change (MOSC) project uses Open Archives Initiative
Protocol for Metadata Harvesting (OAI-PMH) to link the many metadata standards
used across museums, libraries, and archives. The MOSC project allows access to
subject-based virtual collections. One can browse by subjects such as the “civil rights
struggle”(Roel, 2005). MOSC is an attempt to bridge the differences among
organizations such as museums, archives, and libraries.

The greatest challenge of the MOSC is to find a way to uniformly represent all
the records by means of OAI-PMH. One problem is the minimal detail included in
library cataloging records, compared with the greater detail that is the practice in
museum cataloging. Too much information can be a problem, but lack of detail is far
worse when attempting to aggregate records using OAI-PMH and create a common
interface. The OAI-PMH can harvest metadata that uses any form of Extensible
Markup Language (XML). This includes the use of schemes such as: “Dublin Core,
Encoded Archival Description (EAD), the eprints schema, RSLP collection description
schema, UDDI/WSDL, MARC21, and the branding schema” (Roel, 2005). Dublin Core
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is the minimum standard required. MOSC is basic enough for any collaborator with
minimal cataloging experience to understand, add, and use OAI-PMH records (see
figure 2 below).

<record>
<header>
<identifier>cai:atlantahistorycenter.com:10
</identifiex>
<datestamp 03-31</datestamp>
<setSpec>south:blues</setSpec>
<setSpec>south:mississippi-delta-region
</setSpec>
</header>
<metadata>
<oai_dc:dc

oai_ dc="http://www.openarchives.org/ORI/

ings</dc:title>
am</dc:creator>
sbject>
iescription>
<dc:description>Comment: sound amateur recording
</dc:des ion>

atlantahistorycenter.com/

</metadata>
</xecord>

(Roel, 2005)

MOSC was funded by the Institute of Museum and Library Services (IMLS).
The MetaScholar Initiative of Emory University Libraries, the Center for the Study of
Southern Culture, the Atlanta History Center, and the Georgia Music Hall of Fame all
took part in the project, whose goal was to allow the user to have access to
resources on music and musicians linked to social change.

A well-known and user friendly database in use today is Playlist.com, which
was formerly known as Projectplaylist.com. Playlist.com is used to share and listen to
music using social networks. Playlist.com “is an information location tool similar to
Google® and Yahoo!® but devoted entirely to the world of music” (Playlist.com,
2009). It brings together music that is available on the Web, by providing links using
“web crawlers” rather than hosting the music files (Lynch, 1997). Playlist.com looks
for websites that contain music files, and provides a URL. The hyperlinks provided by
Playlist.com can then be added to a user “playlist” for publishing on a social
networking webpage.

Playlist.com is improving its interface for easy use while adhering to copyright
regulations. In today's environment the latter has become a challenge. Playlist.com
states that, “our mission ... is to organize this rapidly growing abundance of legal
music on the web for the benefit of the worldwide music community - artists,
songwriters, music distributors, and listeners alike” (Playlist.com, 2009). Playlist.com
works closely with record companies to expand the amount of music available in
their database. Sony BMG has partnered with Playlist.com, making all its music
available on Playlist.com.

Representation of music files carries with it concerns about the legality of
sharing them. In the wake of the Napster case, databases like Playlist.com are
careful in their treatment of the links they provide. Playlist.com was nevertheless
recently accused of copyright violation. As a result, the social networking site
Myspace.com removed all playlists created in Playlist.com from user profiles and sent
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an email to users explaining the issue. Playlist.com states that they only provide
links and are not responsible for illegal hosting of music files (Playlist.com, 2009).

This begs the question of who should is responsible for hosting, the host that
provides the free link or the user who uploads the files to the service? Free file hosts
such as FileFactory.com allow unlimited file hosting. Anyone can upload a file,
including music files in mp3 and wma format, regardless of legal ownership of the file
(FileFactory, 2009).

This battle over digital music sharing and storing is not new, and its
challenges change as new technology emerges. Ogbuji (2002) states that digital
music has been controversial since it began in the mid-1980s, adding that, as a
result of the growing number of digital music, the Compact Disc Database (CDDB)
emerged in the early 90s. The purpose of this database was to match CD attributes
to the database. Later, Gracenote restricted CDDB and as a result MusicBrainz.org, a
free open access database, emerged (Ogbuji, 2002).

MusicBrainz is a metadatabase containing track information, and also an
“open music encyclopedia (Ogbuji, 2002).” Many music players obtain track
information when a compact disc is recognized by the computer by searching
MusicBrainz.org or a similar metadatabase. MusicBrainz uses Resource Description
Framework (RDF) (Herman, Swick, & Brickley, 2004), which allows for a single
Uniform Resource Identifier (URI ) per track. MusicBrainz.org also applies Dublin
Core (DC) metadata to some tracks. Figure 3 shows an example from Ogbuji (2002)

xning:rdf = "http://www. w3, or 1999/02 /22 =r df = S yntax- ns e
Insadc ://purl.org/dc/elements/1. 1
ttp://musicbrainz. org/mm/mm-2. 08"

<myActisy  rfiabout=

“http: cbraing, org/artist/efebdled -Fbel-4f50-229b -9 4c4500c0f1L1">
<o e>Portishead</dcititle>
om \a.-.nvor 1shead</mm:s oreNane>

i rdfiresaurc
ainz. org/a Du“‘ '911e3f30-192e-4c3d-aa2s-2a89d4202a3e " />
31, réfirescurces
“http: -\.s :bra nz.org/aloun/3677c7a6-0326-4709 -a7aa-edaeagsced 737 />
</ rd“.gqu
</mmial nJrL,sv
GALTIST>

<miAlbuy f
1//usichrainz, org/atbus, ex.e’!so 192e ~4c3d-2325-2280042022 % >
o £>Dummy</dcititle

Cbrainz, org/artist/f6bdied -Fhal-4f50-2a90 -9 4c 4500 COFIL" />
ackL i t>
<rgf;)i rdfiresaurce=
“heep://musicbrainz, org/track /Bfach8ab-0b 31 -4006-907F-0a0c9aT238 k" />

<rdf;)i, rdfirescurces
ht:p ."uswbra nz. org/track /44d90dca-5290-4cb3-af33-518518835F 237 />

9.¢st of the tracks snipped for brevity..
-
</rdf ;500>
</MMITLACKIASE>
</me AU

5 rofrabouts
sicbrainz, org/album/367 % 7a6- 0336 -4709-27a2-ed3eadsced 737>
itle>Roseland NYC Live</dc:titles
< hcmwor rdfiresaurces
http://misicbrainz. org/artist/sf6bdled -Foel-4f 50-aasb-94c4s0ecofil” />
@,;&c kList>

o
< gx rdfirescurce=
http://musd Shrainz. Org/track /1cf 244477731 4004220234 TEE6AL 044"/ >
<rdf;)i rdfiresource=
T\::p /rusichrainz, or g/t rack /f 7La27a7- 4845 ~483¢ 9 ch T-FFbOGACh Sa8f />
us' of the tracks snipped for brewvity..
</rdf ;Se.g>
</mmizeacklist>
</mARuE>

</rdf JR0E>

(Ogbuji, 2002)
The following record (Figure 4) was retrieved in a recent search in
MusicBrainz.org of “Artist: The Beatles” and of “track: let it be” (MusicBrainz, 2008).
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As per Ogbuji's description of the schema used at the time he wrote the article ®
Thinking XML: Manage metadata with MusicBrainz,” he stated that RDF was used,
and figure 3 shows it.

¥ Let it be
by The Baaties
j Lists {Info: [ Ses Google | Ta View tiack edits undar currant artist | View all track odits ]

Chat Logs [Track tags: (nane)| [ Log In to tag this |

> Track Information

“Title: ¥ lLetitbe

YMBID: 3002 166F-99ca-4032-2995-001 7181 batS5e
Permanent
Link:
Fancy
Link:
XML:
- -3¢
e Length: 3:30
Track
cabel Release information
— “Title: '« Collection ambiance -années 60'
“MBID: bBID2a04-6fbL-433a-9c79-97277fd29%4cd
This track appears as track number 13 on this release, [ £dit track | ¢ ge artist ]
murdos 9271 ~
anvsyq  Artistinformation
":::"'"o'o ::‘: “Name: & The Beatles
L5 “MBID: b10bbbfc-cfe-42e0-bel7-e2c3el1d2600d
o g Last .o days ago
Artiyts 445167 updated: b

Releases 667116

MusicBrainz.org's current description of the metadata schema that is being
used appears to be more user friendly than the RDF schema (figure 3). This current
version, shown in figure 4, is an XML web service. MusicBrainz.org uses traditional
schema classes such as artist, release, track, and label. Sets of attributes pertaining
to each of the classes are also assigned. In addition to this, MuscBrainz.org uses
“Advanced Relationships Documentation” which includes miscellaneous relationships
between artists, releases, and tracks (Murdos, 2009).

Like in the RDF-based web service, MusicBrainz.org continues to have a
unique ID for artist, release, track, and label class. Type, status, and language
information of music file can be found under release class and the playtime attribute
can be found in track class. Label name, sort name, code, country, and founding and
dissolving dates can all be found in “label class (OTWAON23-1279656530, 2008).”

There are a number of other projects working on unification of music
metadata. Some of the markup languages known and used specifically for music
metadata projects are; HyTime (Hypermedia/Time-based Structuring Language),
SMDL (Standard Music Description Language), NIFF (Notational Interchange File
Format), MNML (Music Notation Markup Language), and SMF Lyric Meta Event
Definition (Childress, 2000). These projects attempt to identify key elements in
music such as; frequency, pitch, timing, and duration of the music file in its
corresponding record (Steyn, 2000). This relationship can be seen in the following
figure 5.
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Miller (2007) discusses the problems of encoding music using systems that
are based on the attributes of texts. He argues that multimedia is not text and
proposes that search engines “look” at videos and “listen” to music in order to
retrieve them (Miller, 2007). Current routines for retrieving multimedia files consist
of reading tags and any text, metadata, and files surrounding the target. Some
companies use speech recognition technologies while others use waveforms in audio
files to identify the media file (Miller, 2007). Companies such as TVEyes and Nexida
are taking a phonetic approach.

Another project is ezSEO from EveryZing, Inc. This service converts
multimedia into text, saying that “"EveryZing's patented technology wraps every
piece of audio and video from your site in a rich layer of metadata, including a full
text output of the spoken word track” (EveryZing, Inc., 2009). Although making
computers “see” and “listen” to videos and music has now become possible, these
capabilities are not part of major search engines. Implementation of these
innovations is limited to commercial use at this point.

Conclusion

Digital music presents challenges in information retrieval and metadata. The
continuous format changes of the last few decades will probably continue. The future
will probably hold the full development of digitization, fully-developed music
metadata schemes, new and improved markup languages, fully functional speech
recognition search engines, and many other inconceivable metadata advances.
Discoverability, searchability, and the relationship of multimedia and text files are
areas for future research.
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