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ABSTRACT

Research corpora are fundamental for the computational study of
music. The design criteria with which to create them is a research
task in itself. These corpora need to be well suited for the spe-
cific research problems to be addressed. Since these research prob-
lems are also shaped by musical, cultural and other specific as-
pects of the music traditions to be studied, the research corpora
should take these specificities into account. In this paper we ad-
dress the problems of creating corpora for computational research
on Arab-Andalusian music, considering several relevant criteria for
creating such corpora. We focus on the problems raised during
the annotation process of the corpora, specifically the language is-
sues surrounding this art music tradition. Following the criteria,
we created a research corpus consisting of audio recordings with
their corresponding metadata, lyrics and music scores. So far we
have gathered 338 recordings from 3 different Arab-Andalusian
music schools of Morocco, covering most of the musical modes,
rhythms and forms of this art music tradition. The Arab-Andalusian
corpus is accessible to the research community from a central on-
line repository. Moreover, the audio recordings of this corpora are
freely available through the Internet Archive repository. The Arab-
Andalusian corpus can be used to generate test datasets, which can
be used as ground truth to test several computational research tasks.

Categories and Subject Descriptors

H.3.9 [Information systems]: Information systems applications—
Digital libraries and archives

General Terms
Digital Libraries, Research Corpora

1. INTRODUCTION

In the context of the CompMusic [[13] project we aim to study
several non-western art music traditions. A major effort has been
dedicated to the creation of appropriate data collections for the study
and characterization of the cultural specific aspects of these tradi-
tions. Building a research corpus is a research problem by itself and

it has been studied in other disciplines (see for instance [9, [L6]).
There have been efforts to compile large collections of music re-
lated data such as the Million Song Dataset [[I]. However, few ef-
forts have been dedicated to study systematic ways to compile a
research corpus for music [|10, 15]. Recently, Serra [[14] provided a
set of criteria to compile and curate research corpora. These criteria
include concepts such as purpose, coverage, completeness, quality
and reusability. In this paper we refer (directly or indirectly) to these
concepts while providing a specific criteria for Arab-Andalusian
music. Following this criteria we created a research corpus for
Arab-Andalusian music consisting of audio recordings with their
corresponding metadata, lyrics and music scores. The corpus is
openly available for research!. When possible, we emphasize the
use of open repositories of information such as MusicBrainz and In-
ternet Archive. In CompMusic, we are developing a tool for navi-
gating through music collections called Dunya [[12], which also acts
as the central online repository to store the metadata, audio, anno-
tations, lyrics, scores and research results. Dunya provides an API
for accessing these data.

2. ARAB-ANDALUSIAN MUSIC

The Arab-Andalusian music (from now on AAM) is a musical
tradition that can be traced back to the 9th century in Al-Andalus,
to the muslims and christians living in Moorish Spain [2]. AAM is
the result of many influences, including Middle-East Arabic clas-
sical music, the Hispanic music traditions of the Iberian peninsula,
and other classical traditions such as the Gregorian and Byzantine.
The Andalusian tradition is maintained in quite a few north African
regions [, [L1], mainly in Morocco, Algeria, and Tunisia. In this pa-
per we focus on the Andalusian music of Morocco. AAM has been
preserved and kept alive as an oral tradition. It is typically associ-
ated with certain social occasions and circumstances, such as wed-
dings, festivals, etc. The modern study of the AAM theory started
in the colonial period (20th century), but most of these studies did
not consider the plurality and the diverse influences of AAM [2].

AAM is a patrimony music, which means its compositions are
fixed, although ornamentations and controlled improvisations (i.e.,
improvisations which respect the modes and characteristics of AAM)
are allowed. The main concept of AAM is tab‘, which is the an-
dalusian term for musical mode, and at the same time means the
emotional state produced by the melodies of this mode in both the
performer and listener [2]. All the melodies of a particular fab ‘ con-
stitute an homogeneous set called nawba. A nawba is structured as
a sequence of five myazen (plural of mizan), each one on a par-
ticular rhythmic pattern. Each mizan begins with an instrumental
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Nawba/Mizan Basit Qa’im wa Nisf Btayhi Darj Quddam
Form Recordings Raml al-Maya 3 2 5 0 4
Andalusian music 165 al-Isbahan 1 3 4 0 5
Popular music 16 al-Maya 4 1 3 1 10
Taqsim 24 Rasd al-Dayl 6 3 3 0 6
Mshaliya 33 al-Istihlal 3 6 5 3 4
Tawshiya 33 al-Rasd 3 0 3 0 6
Inshad 22 Gharibat al-Husayn 5 3 1 0 3
Tawshiya San‘a 33 al-Hijaz al-Kabir 3 1 3 1 2
Mawwal 12 al-Hijaz al-Msharqi 4 0 5 0 5
TOTAL 338 Iraq al-Ajam 1 0 4 0 7

al-Ussaq 3 3 1 0 4

Table 1: Corpus recordings

Table 2: Distribution of the Andalusian music recordings.

prelude and is followed by a number of sung poems, sand i ‘, which
include instrumental accompaniment and short instrumental inter-
ludes. Additionally, each mizan has three versions depending on
its cadence: muassa ‘ (slow), mahzuz (intermediate) and musarraf
(fast). A complete nawba in AAM of Morocco can last up to six
or seven hours, which makes it practically unfeasible for music or-
chestras to perform a full nawba. Usually an orchestra will perform
a certain mizan of a given nawba. The naming convention among
musicians is to use the name of the mizan followed by the name
of the nawba. For example, quddam mshargi refers to the rhythm
quddam of nawba mshargi. There are 26 tab's in AAM, but only
11 nawbas have been preserved [2]. Given its oral tradition many
of the tab s’ melodies were lost so coherent nawbas could not be
formed with the remaining melodies. For this reason, some Mo-
roccan music experts annexed these remaining melodies to existing
nawbas with similar tab ‘. Apart from the concepts of tab ‘', nawba
and mizan, there are other forms or genres in the AAM tradition,
such as tawshiya (measured instrumental prelude), mshaliya (free
instrumental prelude), tagsim (instrumental improvisation), inshad
(a sung poem with 2 verses), mawwal (free vocal improvisation),
etc. which are mainly used as preludes or interludes between the
different sections of a nawba [2].

3. RESEARCH CORPORA

The AAM research corpus mainly consists of audio recordings
with their corresponding metadata, lyrics (or sana’i) and music
scores. In the following subsections we describe their character-
istics along with the issues we found while gathering them.

3.1 Recordings

So far we have gathered 112 hours of recordings, performed by
four different orchestras from the three most important music schools
in Morocco (Fes, Rabat and Tetouan). Table [l shows the distribu-
tion of the corpus recordings into the different genres of the tradi-
tion, whilst Table f| provides the distribution of the AAM recordings
into their corresponding nawba and mizan. The AAM recordings
cover most of the different combinations of mizan and nawba, ex-
cept for mizan darj, where only few recordings could be gathered.
Most of these pieces were recorded in the 1960s and 1970s and
mainly come from radio programs and personal recordings. When
compared to more contemporary recordings, the production qual-
ity of the chosen recordings is somehow poor. However, the rea-
son to use these older recordings is because of the high musicality
and virtuosity of the performing orchestras at that time, which in-
cluded some of the most recognized masters of AAM in Morocco.
Additionally, unlike most of the contemporary recordings, the se-
lected recordings can be freely distributed. Given our focus on re-

producibility, we are making all of these recordings available on In-
ternet Archive, more specifically on the Community Audio collec-
tion. In order to ease the access to the recordings, we annotate and
tag each recording, including the name of the performance (mizan +
nawba), the name of the orchestra, the date of the performance, the
performance type, the style of music and the country of origin. The
recordings then can be easily accessed via a search query®. Even
though the collection size might seem small for other musics, we
consider it to be sufficiently representative and complete for a pat-
rimony music like AAM.

The editorial metadata associated with each recording has been
stored and organized in MusicBrainz?. This includes the title of the
release (which typically refers to the event where the recording was
performed), the title of the recording (which contains the mizan and
nawba of the recording), the name of the orchestra, the director of
the orchestra and the artists who performed in that recording, along
with their instrument. For each one of these “entities”, a unique
identifier (an MBID) is assigned in MusicBrainz. This provides an
effective way to organize metadata. In order to avoid mismatches
in metadata due to different transliterations, we decided to enter the
metadata in its original Arabic script. Nonetheless, we also provide
a roman transliteration of the metadata, which is currently stored
in our own dataset, and also available through the previously men-
tioned Dunya API. Roman transliteration of Arabic is not a trivial
process. Apart from the different existing standards, the difficulty
resides in the fact that Arabic is normally not vocalized. Arabic
is a type of Abjad language [4]. In other words, fluent readers of
Arabic do not need vowels (and other diacritics) in order to solve
all the probable ambiguities and to read it properly. This however
causes a serious problem from a computational perspective. In the
last few years there has been a growing interest in vocalizing Arabic
text [, [L8]. For this corpus we have developed our own code for
transliterating Arabic metadata. The code first vocalizes the text
using the implementation by Zarrouki [[17], and then implements
the American Library Association - Library of Congress (ALA-LC)
standard for transliterating Arabicl. This code (which still has some
issues, especially the vocalization module) is freely available® for
researchers and developers to use, modify and distribute.

Finally, we also annotated the starting and ending time stamps of
each section in the audio recordings. Each section may correspond
to one of the three main sections of a nawba (muassa ‘', mahziz and
mugsarraf’) or other forms of AAM. The annotations can be very

3http://archive.org/search.php?query=arab—anda1usian

4http://musicbrainz.org/collection/
142ea0d7-7fdf-4ea5-9b04-219f680234d01

5http://www.loc.gov/catdir/cpso/roman.html
6https://github.com/CompMusic/ArabicTransliterator
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useful for tasks such as audio segmentation, music discovery, etc.

3.2 Lyrics

AAM is in fact a succession of sung poems called sanad i * (plural
of san ‘a), which concur with the mode and rhythm of the nawba.
These poems typically follow the classical Arabic poetry patterns.
Furthermore, there are two types of poems in AAM: muwas$aha and
zajal [8]. The succession of sana i  can vary in number or order de-
pending on the music school, the context (e.g., festivals, weddings,
etc.) and the director of the orchestra.

At the end of the 18th century, Mohammed ibn al-Hussein al-
Haik, a renowned Moroccan poet and musician, published a song-
book called Kunna$ Al-haik [[7] compiling all the 11 nawbas with
their corresponding sana i . This songbook is still considered nowa-
days as one of the most important references for AAM. Neverthe-
less, despite this effort, due to lack of communication, the work by
al-Haik could not reach all the schools of Morocco. Many schools
used only those poems that already existed in their context to create
the songs. This resulted in recordings of the same AAM songs by
different schools to differ from each other.

For this corpus we use the sana’i ‘ as defined and compiled by
Mehdi Chaachoo [3], which take the school differences into ac-
count. Each recording of the corpus has its corresponding suc-
cession of sana’i‘, manually selected from Chaachoo’s songbook
by listening to all of the recordings. At the time of writing these
manuscript we have gathered lyrics of the recordings correspond-
ing to 9 nawbas (out of the existing 11 nawbas). Furthermore, we
have also segmented the lyrics by sections (see Section B.1]). This
segmentation can be useful for computational tasks such as audio
to lyrics alignment or score to lyrics alignment, and also for more
musicological studies. Finally, the lyrics are also romanized using
the ALA-LC standard as explained in Section B.1].

3.3 Music scores

Even though the melodies in AAM are fixed, they are subject
to numerous ornamentations and improvisations by the musician,
depending on his emotion or state of mind. For this reason, two
performances of the same music piece by the same orchestra might
have substantial melodic and structural differences. Hence, it is
more appropriate to have transcriptions at a recording level rather
than a composition level. In many cases, due to the large amount
of ornamentations, it might be possible that the original melody is
lost [2]. Moreover, unlike more rational musics, AAM cannot be
performed only from the score, but also from the tradition. Thus,
the central element of AAM is the recording (performance). Scores
are complimentary to the recordings for the study of AAM.

For the research corpus, we asked an Arab-Andalusian musicol-
ogist to transcribe all the recordings of our collection. So far we
have managed to gather the transcriptions of the recordings of 3
nawbas (out of a total of 11 nawbas). The transcriptions are stored
in MusicXML format.Currently the transcriptions show the score, as
well as the tempo and the name of each performed san ‘a. As future
work, we would also like to align the scores with their correspond-
ing lyrics.

4. SUMMARY

We presented a criteria for creating research corpora for compu-
tational research on Arab-Andalusian music, putting an emphasis
on the cultural specificities of this art music tradition. Following
this criteria we created a research corpus of Arab-Andalusian music
consisting of audio recordings with their corresponding metadata,
lyrics and music scores. We discussed various issues surrounding
the creation of the corpus, such as language issues and other cul-

tural specific aspects of this art music tradition. We are continu-
ously putting effort into growing and completing this research cor-
pus, especially the lyrics and the music scores. The research corpus
(including the audio recordings) is freely available through open
repositories and our project’s central repository.
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