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A digitization project for Bulgarian folk songs

�Information technologies for presentation of Bulgarian folk songs with music, notes and

text in a digital library�

has been started in 2009, joining the e�orts of various experts from three institutes of the
Bulgarian Academy of Sciences �

• Institute of Mathematics and Informatics,

• Institute of Art Studies and

• Institute of Folklore

and two universities �

• So�a University (Faculty of Mathematics and Informatics) and

• New Bulgarian University (Department Informatics).

in the �eld of applied informatics for digitization of musical notation and lyrics.

The project is partially supported by the National Science Fund of the Bulgarian Ministry
of Education and Science.
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Project objectives

• Studying of the architectural principles of institutional and, in particular, the academic
digital libraries, instruments and tools and creation of functional model of digital library
with Bulgarian national music.

• Development and application of information technologies in the creation of digital
libraries, instruments and tools for search and extraction of knowledge in a concrete
scienti�c �eld.

• Creation of technological environment for digitization of notations specially adapted
for Bulgarian folk songs. Creation and development of heterogeneous database with
notations, lyrics and music.

• Digitization and preservation of Bulgarian cultural heritage, (under this project) over
1000 songs are already digitized and introduced into the database.

• Theoretical classi�cation of the songs according to various criteria: technical, implicit-
musical, implicit-textual, statistical, genre, cultural, etc.
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Expected results and e�ects from project implementation, knowledge transfer potential,
practical applicability of results

• First of all, a considerable collection will be created of over 4000 authentic folk songs
that are priceless in value, because they were written down and recorded during the
60s and 70s of the XX century and it is not certain they can still be found.

• Second, the scientists from the Institute of Folklore and Institute of Art Studies of
BAS that are engaged in the preservation and research of the folk songs will acquire
(not only on theory, but also on practice by means of their participation in the project)
the developed technology for digitization and publishing on the Internet of the newly
recorded samples and of the already existing musical archives.

• Third, the most important publication will be the printing of a book with collection
of notated folk songs that were gathered during the 60s and 70s by Prof. Todor
Dzhidzhev. The book will be completed with a CD of authentic musical recordings of
songs. The ambition of the team is to provide the book with indexes for the main
criteria for classi�cation of folk songs and to turn it into a model to be followed in the
preparation of similar collections.
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• The research that is carried out under this project aims at the development of a
technology and corresponding supporting software tools for the creation and usage of
heterogeneous institutional digital libraries

• The tools will satisfy the needs of the researchers for information technologies in the
�elds of ethnology, ethnomusicology and folkloristic.

• Now our database contains notes (coded with LilyPond software), lyrics (in LATEX) and
music (MP3, digitized from old magnetic tapes)

• Now we will present a full text search engine in a collection of lyrics (text of songs) and
coded notes (symbolic melody) as a part of digital library of Bulgarian folklore songs
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Example � original manuscript
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Example � LilyPond coding:

\include "td-preamble.ly"
\score {
\relative c' {
\tempo 4 = 144
\time 2/4
d4 f | \acciaccatura f8 g2 | d4 f | g2 |
\override Glissando #'style = #'zigzag
\varA
\acciaccatura a8\startTextSpan \noteFi g4\glissando f16( ees c8) \stopTextSpan |
d4 f | \break
\varB
\set Score.measureLength = #(ly:make-moment 3 4)
s4\startTextSpan g2\stopTextSpan |
\set Score.measureLength = #(ly:make-moment 2 4)
f8( e^"(v)") d4 d2 d4 d
\bar "|." s8 \fixB gis,4 \fixC s8 \bar "|."
\endm
\varA
g'8\startTextSpan\prall( f) f16([ e c8)] \stopTextSpan \bar "||"
\varB
g'4.\startTextSpan( a8) \stopTextSpan \bar "||"
\varB
g4.\startTextSpan( f8) \stopTextSpan \bar "|."
}
\addlyrics { Åæ- òå ìè, ïåé- òå, ïè- ëÿí- öà äóð- äå ñòè ìàë- êè ïðè ìà- ìà }



%
\layout {
indent = #0
line-width = 190\mm
ragged-right=##f

}
%
\midi {

\context {
\Score tempoWholesPerMinute = #(ly:make-moment 144 4)

}
}

}
%
\header {
opus = "ÒÄ-136,1,16"
tagline = ##f

}
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Example � lyrics:

%Åæòå ìè, ïåéòå, ïèëÿíöà
%Íà õîðî
%Äæèäæåâ:õîðîâîäíè

\begin{multicols}{2}
Åæòå ìè, ïåéòå, ïèëÿíöà,
äóðäå ñòè ìàëêè ïðè ìàìà.
Àç, ãà áÿõ ìàëêà ïðè ìàìà
áÿëà áÿõ êàòî êàäúíà, /2
÷åðâåíà êàòî ÿáúëêà:
êúäåòî õîäÿ, âñå ïåÿ,
â ãðàäèíêà âëÿçà è ïåÿ.
À ñåãà, ïèëåíöà, à ñåãà,
äàäå ìà ìàéêà ìè, äàäå ìà
ïðåç äåâåò ñåëà â äåñåòî,
ïðè äåâåò ìëàäè èòúðâè
\kray
è äåâåò çúëâè [â]ñå ìîìè,

åäíî ìè ìëàäî äåâåð÷å

è åäíà ìè ñòàðà ñâåêúðâà.

Êîãàòî ïî÷íà [õ]ëÿï äà ìåñà,

àç ìåñà, òÿ ãî ïðåìèñà;

êîãàòî ïî÷íà äà ïåðà,

àç ïåðà, òÿ ãî ïðåïèðà;

êîãàòî ïî÷íåì äà ìàæåì,

àç ìàæà, òÿ ãî ïðåìàçâà;

êîãàòî òðúãíåì íà íèâà,

âñÿêà ñè çåìå äåòåòî,

íà ìåíå äàâàò ñòîìíèòå.

\end{multicols}

\singer{Ïÿë: Ñòîÿí Ãüîðãåâ Ãàéäàðîâ}

\village{ñ. Ïîáåäà}

\area{ßìáîëñêî}

\bornYear(1895}

LilyPond MIDI �le:
tdd 136 1 16.mid

Original performance:
TD 136 1 16.mp3
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The basic data �les can be de�ned in four types:

• LATEX lyrics �les.
The lyrics of the songs in this library are written in LATEX typesetting system. In addition
to the song text, each LATEX �le provides meta-data information encoded in the text.
This meta-data is in the form of di�erent LATEX commands, and could be used both in
compilation of the source and generating the index.

• LilyPond notes �les.
The notes of the songs are written in LilyPond music typesetting system.

• MP3 digitized authentic performance �les.
These performances are digitized from magnetic tape libraries of the Archives of
Bulgarian Academy of Sciences. They had been recorded in di�erent rural parts of
Bulgaria during the 60s and 70s.

• JPEG digitized handwritten texts.
The handwritten note-books included in this library were made by the experts, who
worked with the authentic performers and then analyzed the collected data. They
are valuable source of information about the circumstances and di�erent traditions
associated with the performance of each particular song.
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• The system uses Ferret � a high-performance, full-featured text search engine library
written for Ruby (C-implementation)

• The input �les for indexing are lyrics and notes.

• The compilation process could be started by bin/lilypond and bin/latex
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• Ðàäà � A simple one word search for Ðàäà � a popular given name in Bulgarian. This
search should return a result with all songs that contain the word.

• code:ba_002_2_04 � A code search. Every folklore song in the library has a unique code.
The �code� is a separate �eld in the index table.

• content:"îæàäíÿ ñòîÿí çà âîäà" � A whole phrase search. Should return songs with
containing the given words in the given order. �content� is a keyword for the lyrics
�eld.

• ñò*ÿí AND area{ÿìáîëñêî} � A wildcard and boolean search. In the di�erent folklore
songs the name �Ñòîÿí� is sometimes spelled �Ñòóÿí�, so we want to match both of
them. We also want to search only in the �ÿìáîëñêî� municipality, so we specify a
meta-data �eld, which describes that area.

• notes:a2\\fermata � A notation search. This search should return all of the songs,
which contains a half note �la� with �fermata� (an element of musical notation) in
their LilyPond coding.
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This system uses an integrated Ruby web server stack to service and present data in web
form to its users. This stack includes the following Ruby Gems:

• Thin � A web server

• Rack � A web server interface

• Sinatra � Web development framework

• HAML � A web page template system

Search Result Table:

• The search result table contains the songs that match a given search query

• By default the search result table is sorted by the relevance index given by the search
engine

• The context of the given match is also displayed in the search result table

• In addition to that the user could sort the table by any �eld
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The system extracts the relevant meta-data from the index and forms a series of Google
Maps queries, that should return the exact location (or locations) associated with each
given song.
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The result of searching in the LilyPond codes for a2\fermata.



[Demonstration] [td_139_2_03]
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Thank you for your attention.

http://nikolay.kirov.be/2010/folk/FOLK.html
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