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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 efforts of various experts from three institutes of the
Bulgarian Academy of Sciences —

e Institute of Mathematics and Informatics,
e Institute of Art Studies and
e Institute of Folklore
and two universities —
e Sofia University (Faculty of Mathematics and Informatics) and
e New Bulgarian University (Department Informatics).

in the field 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.



Project objectives

e 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.

e Development and application of information technologies in the creation of digital
libraries, instruments and tools for search and extraction of knowledge in a concrete
scientific field.

e 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.

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

e T heoretical classification of the songs according to various criteria: technical, implicit-
musical, implicit-textual, statistical, genre, cultural, etc.



Expected results and effects from project implementation, knowledge transfer potential,
practical applicability of results

e 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.

e 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.

e 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 classification of folk songs and to turn it into a model to be followed in the
preparation of similar collections.



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
fields of ethnology, ethnomusicology and folkloristic.

Now our database contains notes (coded with LilyPond software), lyrics (in IATEX) 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



Example — original manuscript
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Example — LilyPond coding:

\include "td-preamble.ly"
\score {
\relative c’ {
\tempo 4 = 144
\time 2/4
d4 £ | \acciaccatura f8 g2 | d4 £ | g2 |
\override Glissando #’style = #’zigzag
\varA
\acciaccatura a8\startTextSpan \noteFi g4\glissando f16( ees c8) \stopTextSpan |
d4 £ | \break
\varB
\set Score.measurelLength = #(ly:make-moment 3 4)
s4\startTextSpan g2\stopTextSpan |
\set Score.measureLength = #(ly:make-moment 2 4)
f8( e~"(v)") d4 d2 d4 4

\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( £8) \stopTextSpan \bar "|."

}

\addlyrics { Ex- Te mMm, meii- Te, Ou- JgH- Ia Oyp- L€ CTH MaJjil- KU IIpH Ma- Ma }



T

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

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

opus = "TA-136,1,16"
tagline = ##f
X



Example — lyrics:

%ExTe Mum, meiiTe, mumiaHIA eIHO MM MIIAIO IeBepue

%Ha xopo U egHa MM CTapa CBEKbpBa.

hIXUIKEB : XOPOBOIHU KoraTto mouna [x]nam ma Meca,
a3 Meca, TA IO IPEMHCA;

\begin{multicols}{2} KOTraTo IOYHA Ja Iepa,

ExTe MM, meuTe, IHUIAHIA,
Iyphe CTK MajIKi IIpH MaMa.
A3, ra 6ax Maska Ipu MaMa
6sanma 6sax KaTo KagbHa, /2
YepBEeHa KaTo A0bIKa:
KbIETO XOIs, BCe Ied,

B TpaIuHKa BJg3a U Ied.

a3 nepa, Tsa IO IIpenupa;
KOTaTo IIOYHEM Ja MaxeM,
a3 Maxa, Td TO IIpeMa3Ba;
KOTaTO TpPbrHEM Ha HUBA,
BCdKa CH 3eMe JeTeTo,
Ha MeHe JaBaT CTOMHUTE.

A cera, munenna, a cera, \end{multicols}

mame Ma MaWka MU, Jale Ma

Ipes IeBeT ceja B AECETO, \singer{llan: Ctosu I'vopres lalimapos}
IpU LeBEeT MIafu UTbPBU \village{c. Ilo6exna}

\kray \area{fmMboncko}

U IeBeT 3bJIBU [B]ce MoMH, \bornYear (1895}

LilyPond MIDI file: Original performance:

tdd_136_1_16.mid TD_136_1_16.mp3



ExxTe Mu meiliTe nmmiadaHIia

(Ha xopo) TO-136,1,16
A o= 14 e A
4" 4 [} ] 4
B
;l = = ] |
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Eox- TE MH, Iex- T€, H- JIAH- na oyp- e
L == === A —— — AR
)" 4 1V ]
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I’\\_ﬂ\u -7 1 I I%_‘ | - . I
© o ; S =
CTH MaJl- KH npu Ma- Ma
FxxTe Mu meitTe muasaHIa, eHO MU MJIaJ0 JeBepUe
AYypAe CTH MaJIKH 1IN MaMa3. ¥ €JIHa MU CTapa CBEK'bLPBA.
A3 ra 6ax MaJsIKa IIPH Mama Koraro mouna gam ma Meca,

bsta OMX KaTO KabHA,
YyepBeHa KaTo AbbJKa,
K'bJIETO X0 BCe Tesd,

B FPaIUHKa BJIsI3a W TIed.

A cera mmienIa, a cera,
Jaje Ma Maifka MU, J1ajle M3,

a3 Meca T T'O TIPEMMUCA;
KOTaTO TOYHa, Ja Tepa,

a3 1mepa Ts T'0 MPENupa;
KOT'aTO MOYHEM 13 MEXKeM,
a3 Mazka Td TO TIPeMa3Ba;

Ipe3 JIEBEeT CeJa B JIECETO KOraTd TPpbLIHEM Ha HHBA
IIpu JdeBeT MJIaIN HTbLPBHU BCdKa CH 3€EME OEeTeTO,
1 aeBeT 3'bJIBH CE MOMI/I, Ha MCHE daBaT CTOMHHTE.

ITIsn Crosia I'vopres lafimapos ot c. Ilobexa, Amboacko, pox. 1895 r.
3amucan u Hotupad Tonop Ixumxes.



The basic data files can be defined in four types:

o IATEX lyrics files.
The lyrics of the songs in this library are written in IATEX typesetting system. In addition
to the song text, each IATEX file provides meta-data information encoded in the text.
This meta-data is in the form of different IATEX commands, and could be used both in
compilation of the source and generating the index.

e LilyPond notes files.
The notes of the songs are written in LilyPond music typesetting system.

e MP3 digitized authentic performance files.
These performances are digitized from magnetic tape libraries of the Archives of
Bulgarian Academy of Sciences. They had been recorded in different rural parts of
Bulgaria during the 60s and 70s.

e 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 different traditions
associated with the performance of each particular song.



Digital Library and Search Engine of Bulgarian Folklore Songs 10/18



e T he system uses Ferret — a high-performance, full-featured text search engine library
written for Ruby (C-implementation)

e T he input files for indexing are lyrics and notes.

e The compilation process could be started by bin/lilypond and bin/latex



e Pama — A simple one word search for Paga — a popular given name in Bulgarian. This
search should return a result with all songs that contain the word.

‘Pa,ﬂ,a‘ PasimmpeHo TEPCEHE

= B TEECT IO EMEONOBH OYVMH . E TEKCT, CEMAaHTHYHO C E HOTEH 3allHC

TbpceHe

Tepoene 5 1071 BrIrap ke Hap 0 ITe CHE

e code:ba_002_2_04 — A code search. Every folklore song in the library has a unique code.
The “code” is a separate field in the index table.

e content:"oxamua cTtosH 3a Boma" — A whole phrase search. Should return songs with
containing the given words in the given order. “content” is a keyword for the lyrics
field.

e cT*au AND area{ambomcko} — A wildcard and boolean search. In the different folklore
songs the name “CtosaH" is sometimes spelled “CtyaH”, so we want to match both of
them. We also want to search only in the “amboncko’” municipality, so we specify a
meta-data field, which describes that area.

e 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.



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:

e Thin — A web server
e Rack — A web server interface
e Sinatra — Web development framework
e HAML — A web page template system
Search Result Table:
e T he search result table contains the songs that match a given search query

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

e [ he context of the given match is also displayed in the search result table

e In addition to that the user could sort the table by any field



Pe'B}"JI'I'ﬂ'I'I'I OT TEPCEHE 3a. Pa,t[a

Lilypond PDF EPS
Kog na , R Texer - _
CreoageHne Kourexct HOTeH HoTeH HoTeH IIzmbiaHenne IM3006paskennsn
MmeceHTa MY3HKA
3aIIC  3aIIic 3amic :
.. Ao Ha Paga nymarie % CegeHKapceka
%%/ KIIm KeB: celeHKaPCKIL
L ‘begm {multicols} {2} Mo Ha Paga gvarlie: . . .
td 112 1 05/0.51 gin{ ,.}{ Ha - txt |y pdf [epz [mp3 midi | jpg
S -- Pagr Mo, mmobe, Pagir mo, :
sHaell 1o, Page, TIOMHILII I,
MaMa T MeTKILL. .
...IIspean 1 Paga %Ha xopo %(IIpometHo)
\begin{multicols} {2} JTrobar caii [Ispepax 11 Paga
N TA......CA 32 KeHeHIL . L
td 181 1 30/0.54 . o txt  |lv pdf |eps [mp3 1udi

Toit parn [Ispran 3a Paga.
Pana mafika ci gymarre:
-- Manmo 1e Mamo. ..

61 HamepeHH necHH

TbpceHe B pesynTature

Kapta |
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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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td_096_1_03,td_096_1_05
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The result of searching in the LilyPond codes for a2\fermata.

Pesymarati ot ThpceHe 3a: a2\\fermata

Lilypond PDF EPS

Koa Ha . g ] ] MIDI e
CrLBHageHne KonrTekcr TekeT HoTeH HoTeHHoTeHIIsnmLJaIHeHHE IT200paskennsn
MmeceHTA MV3HKA

3AIIC  3AIIC 3aIIIC :

...a2\fermata 2 ‘bar "" 82 \break b8([ a]) a4 | |
b4( cl6][ b a8]) | bda|b4( clo[ ba8])|a8([ b]) g4
| a2™rtoe | ad a | a2\fermata s2.....a2\fermata g2

td_139 1.10/0.71 \bar "" 52 \break g4 a4 | | b4( c16[ b a8]) | b([ a]) Ly Al leps p3 audi - Lipe
a4 | b2unordent | b8([ a]) a8[( g]) | a2™rtoe | ad a |
a2\fermata...
..c" { ‘tempo 4 = 152 \tune 2/4 g4 a8'noBeam b | ipe
¢4 d'mordent | c8'noBeam ¢ ¢8([ b]) | \atterGrace

td 095 1 10/0.57 a2\fermata( { c16[ d])} | b8 c4. | c8\prall([ b]) ad |txt |y pdf [eps |mp3 idi Lpg

| a2\fermata ‘bar "|." } ‘addlyrics { Pas- Gy- ma-
ma "cr~if," MII- 1Ta Ma- Mo, Xy- Oa- pa ['aH- Ka... 1pZ




%{ laz_134 2 30 %)}
‘mclude "td-preamble ly"
‘score { ‘relative ¢" { \tempo 4 = 168 ‘time 2/4

d | ‘warA dS8......c8\stopTextSpan) ‘bar "||" \varD
ad'startTextSpan a | a2\stopTextSpan\fermata
\bar "|." } ‘addlyrics { Kak ce Ma- prmi- ka...

td 134 2 30/0.19 ‘varA a8'startTextSpan( b) c..... varEF ‘time 4/16 |txt |lv pdf |eps |mp3 audi | gpg
clo\startTextSpan([ b a bistopTextSpan)] | ‘tune
2/4 a2~ | a\fermata | a4"\ltoe a"\1toe | a2 \bar "|."
84 \fixB e, ixC.
%{TD 138 2 04 %}
‘\include "td-preamble 1y"
td 138 2 0400.19 \score { ‘relative ¢" { ‘tempo 4 =112 ‘tune 2/4 a4 txt |y pdf leps |mp3 midi  |ipg

82 HaMepeHH NECHH

[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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