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The paper titled An Infrastructure for Storing and Processing Dialect Data discusses both – linguistic and software 
aspects when building databases with Bulgarian dialect data and navigating in it. The authors first focus on combining 
user and machine demands in adequate encoding of the data. Then, some basic techniques within CLaRK system are 
introduced, which facilitate various types of data processing depending on the task.

1. Introduction

In the field of dialectology the computerized storage of data is becoming more and more 

crucial for testing different linguistic hypotheses and for more objective generalizations in 

research. However, there are various problems to face before the achievement of an efficient 

infrastructure.

First of all, the dialect data is phonetically richer than the phonetic system of the standard 

language. This fact poses two problems - adequate linguistic and computer-friendly encoding. The 

first one is related to: a better coverage of all phonetic varieties and a maximally correct mapping

to language presentation. The second is concerned with an appropriate re-encoding for easy 

processing by computer programs. Then, the question comes how to structure the data in a 

database which is easy to explore for various purposes. In this presentation we show an XML-

based model for storing dialect data in CLaRK system. The data is stored in UNICODE, which 

makes it easily transferable. We can have several versions of the data depending on the task. 

From content point of view the data can include different layers of linguistic information. 

For example, the concepts, the standard pronunciation, the base form, the recorded word form, the 

different pronunciations per site of the word form.

The paper is structured as follows: In the next section the problems of data storage are 

discussed. Section 3 presents in brief the CLaRK System and some of its tools that can be 

extensively used in data maintenance and processing. The last section concludes the paper.

2. Data storage

The dialect data should be stored with respect to two main parameters: linguistic adequacy, 

and software efficiency and portability. The first parameter allows the user to decide on the level 



of detailness according to the task. For example, the phonetician can choose whether to reflect 

three-level of consonant palatalness in the dialects (palatal–semipalatal–nonpalatal), or to 

underspecify and encode only the dichotomy palatal-nonpalatal. Then (s)he can decide what 

linguistic and non-linguistic information to add – lemma, wordform, sense, site, example etc.

Additionally, a mapping to some International Standard is required (for example, the specifications 

of the International Phonetic Association (IPA 2003)) – see Figure 1. This mapping is not a trivial 

process, because:  (1) the standard covers mostly literary languages and (2) there is no always one-

to-one interpretation of the sounds in Bulgarian dialects to the IPA. Therefore, the important thing 

of the mapping is it to be consistent.

Figure 1

The second parameter, as it was said above, concerns software efficiency and portability of 

the data. Additionally to the adequate encoding of linguistic data, we would like to process the data 

easily in automatic or semi-automatic way. Therefore, we have to rely on a simpler encoding than 

IPA uses. This step is necessary in order to facilitate the work of both – the human and the 

computer. For that reason many people use X-SAMPA encoding (see Wells), which, on the one 



hand, is based on the combination of only ASCII symbols, and on the other hand, is convertible to 

the standard of IPA – see below Figure 2 for an illustrative encoding of nasals in X-SAMPA.

Nasals
bilabial nasal m
labiodental nasal F
dental/alveolar 
nasal

n

retroflex nasal n’
palatal nasal J
velar nasal N
uvular nasal N\

Figure 2

In order to see the difference between the two encodings more clearly, we also enclose the 

following small table in Figure 3.

IPA (Unicode) X-SAMPA
(ASCII)

æ {
ε E

Figure 3

In the table above we can see that in IPA encoding the symbols are more linguistically 

motivated, while in X-SAMPA conversion they are computer friendly and hence are easily 

tractable. Recall that these two encodings are mapped to each other and therefore, there is no 

problem to change one into the other, and vice versa, when necessary.

3. Data processing in CLaRK

CLaRK is an XML-based software system for corpora development. It incorporates several 

technologies: XML technology; Unicode; Regular Grammars and Constraints over XML 

Documents (see more about the facilities of the system at: 

http://www.bultreebank.org/clark/index.html and in (Simov et. al. 2004)). Let us show some 

practical processing steps that can be performed within the system.



3.1. Structuring the data in XML format

To structure the data in a database, which is easy to explore for various purposes, we rely 

on XML. From content point of view the data can include the concept, the standard 

pronunciation, the base form, the recorded word form, the different pronunciations per site of 

the word form. The richer the data, the better, because we can remove anytime the unnecessary 

information or transform, add, derive it in different formats. Let us take an example. The 

targeted format for further processing of the data is as follows:

# zhylt

* 1

: Standard

- Z@lt

: Brezovo

- Z@lt

: Gradina

- Z@lt

: Seltsi

- Z@lt

Here we have the adjective `zhylt’ (yellow) in X-SAMPA encoding, as it is pronounced in 

some Bulgarian sites. The model is as follows: first, the site is given, and then the pronunciation of 

the word. For clarity, we included the Standard pronunciation as well. First, we have encoded these 

pronunciations, as it is shown in Figure 41. There we can see the sites encoded as numbers together 

with the pronunciations of the word. Note that more information than that is present in the XML 

representation. For example, the content of the question on this linguistic phenomenon, the number 

of the map in the dialect atlas, the variants of the word in each site. As the next step is conversion 

to X-SAMPA, we will discuss it in the next subsection. Below, in Figure 5, we will show only the 

result from CLaRK's Constraint Manager, Insert and Remove operations.

                                                
1 The illustrative data is from (Stoykov and Bernshteyn 1964).



Figure 4

In order to structure the data in this way, we need a DTD (Data Type Declaration), which to 

constrain the appropriate elements in XML. In the picture above we can see that there are 

several elements: map, n (number of the map in the atlas), b (the short description of the 

phenomenon), lex (the lexeme), point (the site, or in other words, the village), var (the 

variation of the lexeme as pronounced in the site in question).



Figure 5

3.2. Conversion of the data from some ‘working digitization form’ into X-SAMPA format

The conversion into X-SAMPA can be performed by a set of grammars in a cascaded 

order. First the grammar with the longest match is executed. The regular expression rules are of the 

following kind:

<RE>"w"</RE> <RM>B</RM>

RE means regular expression and RM stands for Return mark-up. In this way every 

instance of a letter in the dialect transcriptions is converted to the corresponding X-SAMPA 

symbol. In the above rule this is illustrated by the fricative bilabial sound "w", whose 

corresponding X-SAMPA symbol is B. For example, see Figure 6 below.



Figure 6

Each symbol in the column “Regular expression” receives its counterpart in X-SAMPA, 
which is in the column “Return Markup” in the Grammar Manager.

4. Conclusion

In this paper we discussed the need of a rich dialect database, from which to take the 

required information when necessary. In our opinion, the data should be conformant to some 

international phonetic standard like IPA. At the same time, this standard should be convertible 

to another, simple enough format, which to ensure a good processing of the data without losing 

or damaging the linguistic adequacy of the encoded information.
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