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ABSTRACT: In this paper, we discuss the
lessons learned through the lifecycle of a di-
alectal electronic lexicon. Our approach is in-
novative because our lexicon is designed and
built as a multi-dialectal (trilingual) dictio-
nary (three dialects vs. one target language)
instead of three monolingual dialectal dictio-
naries. Our system offers features that could
not be possible with three monolingual dialec-
tal dictionaries. Moreover, during the system’s
lifecycle we have got very specific demands for
improvements (new requirements) that users
were not able to express during the analysis
phase. The lessons learned and the solutions
invented for the system’s ultimation (to re-
spect the new requirements) can be helpful
for other research or project with similar pur-
poses.
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1 Introduction

In a previous work (Karanikolas et. al., 2013), we have presented the
design and implementation of a multimedia electronic dictionary of three
Greek dialects in Asia Minor (Pontic, Cappadocian, Aivaliot). We had pre-
sented the linguistic and lexicographic approach adopted, as well as the
principles for designing the macro/microstructure of the dictionary. We also
had presented the conceptual model of the tri-dialectal dictionary and the
equivalent relational schema. According to the above analysis a system has
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been implemented that hosts lemmas and relevant lexicographic information
from three Asia Minor Greek dialects.

However, during the lifecycle of the system, and because of the highly—
qualified users, we have got very specific demands for improvements and
we have caught the ultimate goal (an excellent system). In this paper, we
report the lessons learned through this system’s lifecycle and we present the
improved design and the extended facilities of the 3—dialectal dictionary. We
claim that our system can be used for other Greek dialects and that our
extended design can be the base for multi—dialectal dictionaries for other
languages. Our ultimate system can be used for multi-dialectal dictionaries
of other languages so long as other virtual keyboards can be appended to it.

The paper is organized as follows. Section 2 presents the motivation for
building the 3-dialectal lexicon and relevant work is presented in section 3.
Sections 4 and 5 describe the initial requirements and the design according to
the requirements set. Section 6 gives some details from the first implemented
version of the system. Section 7 presents the demands for improvements and
the relevant implementations. The result of the improvements is an excellent
system and the design of this system is the topic of section 8 while conclusions
are drawn in section 9.

2 Motivation

Pontic, Cappadocian and Aivaliot are three Greek dialects in Asia Minor
which are not sufficiently documented and they are on the way to extinction.
Until now, little interest has been shown in the dialects in question. The most
interesting exception is the Papadopoulos’ historical dictionary of Pontic
(Papadopoulos, 1958). We can also find mentions to Cappadocian in some
other works (Thomason, 2001; Thomason and Kaufman, 1988). There are
also some glossaries for the Asia Minor Greek dialects containing words
and idiomatic phrases accompanied by their meaning in Standard Modern
Greek. However, in most of these glossaries, lemmas are stored in a very
unsystematic way and crucial information, such as pronunciation or usages,
is missing. Moreover, some verbs are listed in their past tense form while
others appear in the present tense. Therefore, a sound linguistic analysis
of Asia Minor Greek dialects is indispensable and gives insights as for the
nature and mechanism of language change within the domain of dialectal
variation.

This and other relevant social speculations (syllogisms) motivated us for
the initiation of the AMiGre project, within the framework of THALIS pro-
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gram. The project acronym (AMiGre) comes from the project’s title: “Pon-
tus, Cappadocia, Aivali: in search of Asia Minor Greek”. One of the de-
liverables of the AMiGre project was the design and implementation of a
multimedia tri-dialectal dictionary for three Greek dialects in Asia Minor
(Pontic, Cappadocian, Aivaliot), which we discuss in this paper.

Dialectal dictionaries are usually treated as monolingual synchronic dic-
tionaries. In our case (AMiGre), instead of creating three monolingual dialec-
tal dictionaries, we have decided to treat and design a trilingual dictionary
(three Asia Minor dialects vs. Standard Modern Greek). This is the most
interesting technical motivation. It is also an interesting innovation because,
it is permitting cross-reference links from lemma to lemma (of the same or
different dialect) and equivalence links between meanings of lemmas from
different dialects. These could not happen with three monolingual dialectal
dictionaries.

3 Relevant Work

Electronic lexicography for Modern Greek was not concerned with the
creation of dialectal dictionaries until very recently. The online dictionaries
developed at the Portal for the Greek Language (Online, 2016) comprise the
computerized versions of Georgacas’ Greek—English Dictionary, Triandafyl-
lides’ Dictionary of Standard Modern Greek and Anastasiadi-Symeonidi’s
Reverse Dictionary. In addition, the Portal provides access to the comput-
erised version of Kriaras’ Concise Dictionary of Medieval Vulgar Greek Liter-
ature. The Institute for Language and Speech Processing has developed on-
line bilingual dictionaries (Greek—English, Greek—German, Greek—Russian,
Greek—Turkish, and Greek—Arabic). The dictionaries are under continuous
development and enhancement and they are available from (ILSP, 2016).
In addition, NLP tools for supporting lexicographic applications have been
developed. Indicatively, in (Tsalidis et. al., 2010) infrastructure tools which
are used for encoding morphological, syntactic and semantic information are
reported as well as proofing tools such as a spelling checker, a hyphenator
etc. As far as Greek dialects are concerned, the only computerized dictionary
to our knowledge is the online lexical database of Cypriot Greek (Themis-
tocleous, 2012). The online dictionary environment provides an enhanced
searching mechanism as well as text to speech features for the pronunciation
of Cypriot Greek words.
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4 Initial Requirements

Dialectal dictionaries are usually treated as monolingual synchronic dic-
tionaries (Béjoint, 2000; Geeraerts, 1989), due to limits in macrostructure
(overall organizational scheme of lemmas) (Landau, 2001; Zgusta, 1971).
Given that our purpose was to design and build an online dictionary, its
macrostructure will not be restricted by physical constraints (limitations ex-
isting for print dictionaries), and could offer (virtually) “multiple macrostruc-
tures” mirroring the various searching options that we could build (Burke,
2003). Therefore, since there were no limits in macrostructure, we have de-
cided to design and build a trilingual dictionary (Three Asia Minor dialects
vs. Standard Modern Greek) (Xydopoulos and Ralli, 2012), instead of three
monolingual dialectal dictionaries. The dictionary is named TDGDAM (Tri—
Dialectal Greek Dictionary of Asia Minor) and it aims to be a linguistically—
sound tri—dialectal dictionary in electronic form. One basic requirement of
TDGDAM was that users should have access to a graphic (form based) rep-
resentation of each lemma permitting them to handle pronunciation, mean-
ing, usages and relations with other lemmas. The representation should be
editable and for this to be possible, conventionally—adopted character sets
should be used. Among other things, each lemma should contain the dialec-
tal area and the source from which the lemma has been extracted. This type
of dictionary constitutes an innovation not only for the Greek language and
its dialects, but also for the international standards, as will be explained
below.

Regarding its geographic and time scope, TDGDAM was designed to be a
local/ microareal dialectal dictionary of non-synchronic nature that should
include entries from different areas and time periods (Penhallurik, 2009).
As it was decided from the beginning, the lemmas of TDGDAM should be
drawn (directly or indirectly) from oral speech and written material of the
particular dialectal varieties (Keymeulen, 2010).

Regarding TDGDAM’s microstructure, our aim is to include formal in-
formation about pronunciation (phonetic form), grammar (categorial and
morphological information), origin (etymology), meaning (synonymic and/or
descriptive definitions), usage (thematic and register labels) and to provide
linked multimedia resources (internal or external to TDGDAM) to enrich
the semantics and pragmatics of lemmas (Barbato and Varvaro, 2004; Rys
and Keymeulen, 2009; Xydopoulos and Ralli, 2012). To avoid different and
arbitrary spelling codes for the same dialect (Durkin, 2010; Xydopoulos,
2012), headwords do not appear in a “semi—phonetic” transcription but in
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(capitalized) orthographic form. In particular, the capitalized orthographic
form departs from the spelling form in the standard dialect; it does not
prescribe spelling rules in the dialect and allows for any alternative ortho-
graphic forms to appear in microstructure (Markus and Heuberger, 2007;
Xydopoulos, 2012). Finally, authentic examples of use were considered as es-
sential constituent information in entries which will appear in non—standard
spelling, reflecting pronunciation as closely as possible with the use of dia-
critics, but avoiding a “semi-phonetic” transcription (Rys and Keymeulen,
2009).

Regarding the abilities for cross linking between items of the TDG-
DAM, we have defined 3 necessities: Cross—reference to other entries, re-
lated either through derivational processes or through semantic relations;
Equivalence links between meanings of lemmas from different dialects; Syn-
onymic/Antonymic relations.

The following 3 figures (figures 1, 2 and 3) present draft structural de-
pictions of an equivalent number of lemmas that TDGDAM should contain.
Based on these and other similar draft structural depictions we designed the
TDGDAM system.

The terms synonymy (Synonym, 2016) and antonymy (Opposite, 2016)
used previously and the terms homonymy (Homonym, 2016) and polysemy
(Polysemy, 2016) that will be used later are very well defined. Their defini-
tions are available on the internet.

5 Design

Based on the analysis presented in the requirements section and the draft
structural depictions (see figures 1, 2 and 3) the following structure of lemmas
is the result:

— Headword, dialect (dialectal region), morphological information/process
and etymology are primary information with single values that together
define and are dependent on the lemma.

— Each lemma can have many different realizations and each one of them
is characterized by a slightly different phonetic realization dependent on
the micro—dialectal region it originates from (the specific area within the
wider dialectal region where the lemma’s realization occurs).

— Each lemma can possibly have different meanings (i.e. polysemy), or be
homonymous with other, semantically distinct, lemmas.
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MNEAIQ (FIELD) AHMMATIKH MNAHPOQOPIA (LEMMR VALUES)

1. AEZH-KEQAAH / HEADWORD BPOYAO

2. AEZIKH KATHIOPIA (lexical category) (0. 0ud.) (noun, neuter)

3. OONHTIKOX TYMOX (phonetic type) [vrulu]

4. APXEIO HXOY MPOMOPAY (digital record)| WAV

5. ENAAAAKTIKOI TYMOI (alternative types)| Bpodoug [‘vrolus] (Mapd. MIKPOAIAAEKTIKH MEPIOXH IYNAETH)

{ Pamnphylia microdialectal region)

6. AIAAEKTIKH MEPIOXH (dialectal region) | AifaAl (Aivali)

7. MIKPOAIAAEKTIKH NEPIOXH (microdialect)

8. MOPMOAOTIKH AIEPTAEIA (morphological process)| -

9. XPHITIKO IHMAAI (usage) 1. OYTOAOTIA (phytology)

10. OPIIMOE (definition) BoupAo (bulrush - reedy plant)

11. APXEIO EMEZHTHMATIKHE EIKONAZ PG

12. NAPAAEITMA XPHIHE (usage example) «Exoufia kapmoéoa Bpodia KiiEpaoa ap padut ta Yap o w6

maca ofjjupa»  (adialectal sentence using the lemma)

13. METADPAZH MAPAAEITMATOX ETHN KNE (‘Exoa pepikd BoupAa kat ...
(modern Greek translation) (the same sentence in Modern G

14. @HIAYPOY (thesaurus)
15. ETYMOAOTIKH NAHPO®MOPIA (etymology) | [ETYM €Avot. BpolAov] (originates from the Hellenistic fpoiiiov)

i)

9. XPHITIKO YHMAAI 2. YOHOTIMHTIKO (pejorative)

10. OPIXMOX Avéntog (fatuous)

11. APXEIO ENEEHTHMATIKHE EIKONAY IPG

12. MAPAAEITMA XPHIHE «NTUT Y1 v BpoiAov ToUToU ToU TSin.

(a dialectal sentence using the lemima)
13. METADPAZH NAPAAEITMATOX ETHN KNE (TeAeiwg avénto autd to maudi) (the same sentence in Modern Greek)
14. OQHEAYPOL -

Figure 1. Draft structural depiction of lemma BPOYAO

MEAIO (FIELD) AHMMATIKH NAHPO®OPIA

1. AEZH-KE@AAH / HEADWORD AIQITPA

2. AEZIKH KATHIOPIA (lexical category) 0.OnA. (moun, feminine)

3. ®ONHTIKOZ TYNOZ  (phonetic type) [‘Rostra]

4. APXEIO HXOY MPOMOPAZ (digital record) apxeio WAV

5. ENAANAKTIKOI TYNOI  (alternative types)

6. AIAAEKTIKH MEPIOXH  (dialectal region) AlBaAL (Aivali)

7. MIKPOAIAAEKTIKH NEPIOXH  (nicrodialectal region)

8. MOPDOAOTIKH AIEPTAZIA (morphological process) | Mapaywyr] (derivation)

9. XPHITIKO ZTHMAAI  (usage) 1. YIIOTIMHTTLO (pejorative)

10. OPIEMOZ  (definition) Yuvaike Tov TepuPEPETon £80 KLEKEL (woman who strolls)

11. APXEIO EME=ZHTHMATIKHZ EIKONAZ  (picture) -

12. MAPAAEITMA XPHIHZ (usage example) «EUOPTOL TIAA'-1) A’ OOTPOD» (dialectal phrase using the lemma)|

13. METAQPAZH NMAPAAEIr'MATOZ XTHN KNE (Semoptiooe MEAL N yuploTpa)  (the same in Modern Greel)

(Modern Greel translation)

14. OHZAYPOZ  (thesaurus) Tuv: ardovyvpiotpa, oopta, Takiol
(Synonymy: wllovpupicrpe, cépre, Takiot )

15. ETYMOAOTIKH MAHPO®OPIA (etymology) [<Atép pe -watpa iowg amd emdp. dAiwy BnAvkoy
of ~-wotpa] (g with affix Gotpa)

16. AIATIAPATIOMTEZ (see also)

Figure 2. Draft structural depiction of lemma AIQXTPA
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neaio AHMMATIKH NAHPO®OPIA

1. AEZH-KEQAAH / HEADWORD AAAOYTYPIZTPA

2. AEZIKH KATHIOPIA (Ov. OnA.)  (noun, feminine)

3. ®ONHTIKOZ TYNOZ [aluji'ristra]

4. APXEIO HXOY NPO®OPAL WAV

5. ENAAAAKTIKOI TYNO! -—-

6. AIAAEKTIKH NEPIOXH AiBari  (Aivali)

7. MIKPOAIAAEKTIKH MEPIOXH -

8. MOPOOAOTIKH AIEPTAZIA SUvBeto  (composite)

9. XPHITIKO ZHMAAI 1. YOOTIMHTIKO (pejorative)

10. OPIIMOZ yuvaika ou nepud£petar 8@ KLekel  (woman who strolls)
11. APXEIO ENEZHTHMATIKHZ EIKONAY -

12. MAPAAEITMA XPHIHZ “ZindpToL AL n y'oMouyupiotpa”  (dialectal phrase

using the lemma )

13. METAOPAZH MAPAAEITMATOS 3THN KNE | {NdAd Bynke n aAouyupictpa.) (the same in Modern Greek)

14. OHIAYPOZ IYN Avdiotpa, adpta (Synonymy: lvierpa. aopra)

9. XPHZTIKO ZHMAAI 2. |ATPIKH (medicine)

10. OPIZMOZ TIOVOG UE TIPHELUO YUPW QL0 TO VUYL (pain & turgescence around nail
11. APXEIO ENEZHITHMATIKHZ EIKONAZ JPG

12. MAPAAEITMA XPHIHZ “EXou pviav aAhouvupiotpa oTou SaxtuN Ly oL mouv'e(”

(dialectal phrase using the lemma)

13. META®PAZH NAPAAEINMATOZ STHN KNE | (Exw pia aAdouyupiotpa oto SAXTUAO KoL HE TIOVasL.)
(the same in Modern Greek)

14. OHIAYPOZ

15. ETYMOAOTIKH NAHPOQOPIA [ETYM ané 1o p. aAdouyupilw]  (from the verb aiiovyvpilem)

16. AIANAPANOMNES

Figure 3. Draft structural depiction of lemma AAAOYTYPIZTPA

For each meaning, different usage examples are essential.

Regarding the relations (between lemmas and meanings of lemmas) we
concluded the following:

— Cross reference (“See also”) links can be available for connecting lemmas
that are semantically / pragmatically / morphologically / etymologically
related to each other.

— Synonyms and Antonyms are two semantic relations that apply between
lemmas. Both relations relate a lemma meaning with a lemma (the refer-
enced one). Synonym and Antonym links are restricted between a lemma
meaning and a lemma from the same dialect.

— There are meanings of different lemmas from different dialects that share
the same definition. This relation is labeled “Other Dialect”. In contrast
with the rest of the relations, “Other Dialect” is a symmetrical relation.

The overall idea (lemma structure and relations) is strictly defined as it
is depicted with the Entity Relation Diagram of figure 4.

The following four data dictionaries (tables 1, 2, 3, 4) explain the four
sections (sub-schemas) of the overall ERD.

Infotheca Vol. 17, No. 1, 2017 13
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Realization Types Dialectal Region

Morphological Process

Attribute Definition [Data format [Example
Headword The canonical form [String containing |AAAOYTYPIXTPA
of the word only capital letters
of the Greek
alphabet
Etymology Basic information [String written in  |Ané to prua
about the origin of |Greek with accents |oAhouvyupilou (from
the word. (polytonal) the verb aluji’rizu)
Morphological Different processes |A value from a Yovideto
Process involved in predefined list of  |(Compound noun)

word—formation.

morphological
processes

Dialectal Region

The region/dialect
in which the lemma
is found

A value from a
predefined list of
Dialects

AtBoni (ATVALI)

Table 1. Data dictionary for “Lemma”

One possible implementation of the conceptual model (ERD) using a rela-
tional database is depicted in the relational schema of figure 5 which contains
thirteen tables. However, only seven tables are important. The other six ta-
bles are lookup tables (listing the set of available values existing) related to
some fields of the important tables. The important tables are highlighted (in
figure 5) with thicker border and larger font in their title. Four out of seven
important tables are the relational equivalents of the main conceptual entity
(“Lemma”), the weak entity (“meaning”) and the two multiple-valued com-

Infotheca Vol. 17, No. 1, 2017
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Accent Audio File Microdialectal Region
@@ Lexical Category

Realization Types

sub Attribute

‘Deﬁnition

‘Data format

Example

Phonetic Type

Phonetic
transcription of

String containing
letters of the

aluji’ristra

(the examined) International
pronunciation of  |Phonetic Alphabet
the word. (IPA).

Accent Audio Audio file of the String containing a |http://amigre.
authentic file path gr/xyzR1.wav
pronunciation of
the word

Spelling Non—standard String containing |aAlouyupiotpa
graphic the letters of the
representation of  |Greek alphabet
pronunciation and other diacritic
according to the symbols (accent,
orthographic rules |hyphens,
of Standard Greek, |parentheses and
combined with apostrophes)
diacritics to
annotate any
phonological
alternations.

Microdialectical Name of a specific |Value from a

Region area within the predefined list of

wider dialectal
region of the
lemma in which the
realization form is
found

microdialectical
regions

Lexical Category

Part of Speech &
Gender

Value from a
predefined list of
lexical categories

Ovotaotind
Oniuxé (noun
feminine)

Table 2. Data dictionary for “Realization Types”

16
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posite attributes (“Realization Types” and “Usage Examples”). The remain-
ing three important tables are the relational equivalents of the conceptual
relations (“See Also”, “Thesaurus” and “Other Dialect”).

M ! Lemma

Usage Examples
@ Explanatory image

Usage Label

Attribute [Deﬁnition [Data format [Example
Definition Short description [String in Tuvaixa mov
of the meaning of a|StandardModern |nepipépetan €3¢ nt
lemma Greek exel (“woman who

goes around”)
Explanatory Image [Image illustrating |String containing a |http://amigre.

File the meaning of a  |file path gr/xyzM1.png
lemma.

Usage Label Formal indication [A value from a TIIOTIMHTIKO
of the context predefined list of  |(pejorative)
(stylis- domains
tic/register/other)
in which the lemma
is used.

Table 3. Data dictionary for “Meaning”

Only the table MeaningSets (the implementation of the conceptual rela-
tion “Other Dialect”) needs more explanation. This relation is symmetrical
by nature, i.e. whenever a meaning of a certain lemma from one dialect is
declared as being the equivalent of the meaning of another lemma from a
different dialect, then the reverse is implied. It is the structure of table Mean-
ingSets and the application’s logic that assures this symmetry. The other two
relations (“See Also” and “Thesaurus”) are not symmetrical by nature. This is

Infotheca Vol. 17, No. 1, 2017 17
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reflected in the relational schema (and the application logic). Consequently,
the user must define the relation in both directions, in case an instance of
them (the “See Also” or the “Thesaurus” relation) is symmetrical.

Usage Examples

Example @

Modern Greek Translation

sub Attribute [Deﬁnition [Data format [Example
Usage example Example (phrase or|The whole example |Eintéptot ©dh'—rn—
sentence) (the whole string) |y'—oAhouyvpictea

demonstrating the
usage of the lemma
under one specific
meaning, in the
original dialect

is written with the
letters of the Greek
alphabet and other
diacritic symbols
(accent, hyphens,
parentheses and
apostrophes)

Standard Modern
Greek Translation

Translation of the
usage example into
Standard Modern
Greek

String in Standard
Modern Greek

TIdh Bynixe n
aAlouyuploTea

Source

Reference to the
source from which
the usage example
was extracted

String (can be a
book, a URL, etc)

Table 4. Data dictionary for “Usage Examples”

The International Phonetic Alphabet (IPA) which is used in Table 2 —

sub—schema for “Realization Types” — is an alphabetic system of phonetic
notation based primarily on the Latin alphabet. It was devised by the Inter-
national Phonetic Association as a standardized representation of the sounds
of spoken language. The IPA is used by lexicographers, foreign language stu-
dents and teachers, linguists, speech-language pathologists, singers, actors,

18 Infotheca Vol. 17, No. 1, 2017
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constructed language creators, and translators. Figures 6 and 7 present the
most useful ITPA charts.

Another approach to phonetic notation is SAMPA (Speech Assessment
Methods Phonetic Alphabet) and it is a machine-readable phonetic alpha-
bet. It was originally developed under the ESPRIT project 1541, SAM
(Speech Assessment Methods) in 1987-89. It applied first to Danish, Dutch,
English, French, German, and Italian (1989). Later, it applied to Norwe-
gian and Swedish (1992). Subsequently it applied to Greek, Portuguese, and
Spanish (1993). It has now been extended to Bulgarian, Estonian, Hungar-
ian, Polish, and Romanian (1996).

6 Implementation

The GUI version of the system is based on two forms: “main form”
and “meaning form”. Figure 8 presents the main form for the lemma
“AAAOYTYPIXTPA”. The main form is divided into 3 sections. The up-
per section provides information on the headword, etymology, morphological
process and dialect. The middle section is a two—card panel. The first card
in the panel is used for displaying and editing realizations, while the second
one is used for providing the meanings list of lemmas. The lower section of
form is a panel for hosting the “see also” reference list. A more detailed de-
scription of main form’s middle section is provided in figure 9 which depicts
the second card (meanings list) for the same lemma.

The “meaning form” of a lemma is invoked by an action button once
the user selects an item from the “meanings list” of “main form”. Fig-
ure 10 depicts the “meaning form” presenting certain meanings of the lemma
“AAAOYTYPIXTPA”. The meaning form is divided into 3 sections. The up-
per section provides the definition of the meaning, optionally a picture and
the usage label. The middle section of the form is a panel for hosting the “us-
age examples” list. The lower section of the form is a two-card panel. The first
card in the panel is used for displaying and editing synonymic/antonymic re-
lations (thesaurus), while the second one is used for handling the equivalents
in other dialects.

Infotheca Vol. 17, No. 1, 2017 19
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T ELEE R EEECR]

AN plewwaT,

1M| Puoibay|el0ae poal |

N
uniba|els|el
a@wazoaﬁ,_ e ﬂmc_(am. M| (GoaiuwHobws  yledaidoipmyluaady
1NI B _.._E. [GS7)HwH DM A Bupads.
L AL 1) (550 HvH A, adi aneunyg,

ANI prrdAjuonezieay,

NI plwosBujueapy,

Shinesau]

(09 dwH JvA

sadAjuojjezi|eay

Figure 5. Logical Relational Schema
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CONSONANTS (PULMONIC) © 2003 IPA
Bilabial |Labiodental| Dental |Al'\'EO]m’ |Pc';rnh'eola1 Retroflex | Palatal Velar Usular | Pharyngeal | Glottal

Pose | b t d t dlc 5|k glg o] []7]

Nase m| 1 n n| n| g] ~

Trill B r R

Tap or Flap v r r

mee  |Q B[ f v |0 O[sz|[[ 3]s zlc ilx vy s/h T[h &

o 1K

Approximant U I 1 ] ]

st 1 L] 4] ¢

Where symbols appear in pairs. the one to the right represents a voiced consonant. Shaded areas denote articulations judged impossible

Figure 6. International Phonetic Alphabet (rev. 2005) —

VOWELS

Front

Close 1
Close-mid €
Open-mid

Open

y—

Central

e 4——

O —

d CEA—O.OD

Where symbols apchear in palrs the one to the right

reprcsents d roun

ed vowe

Figure 7. International Phonetic Alphabet — Vowels
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=NeEn kepah: | AMACYTYPIZTPA|
{Headword)

Erupohoyia: and To p. akhouyupilw
(Etymology)

Moppohoyikr) Mepyaoia: ZivBeTo

{Morphological Process) -

* MahekTikr] Mzpioyr: ABahi
{Dialectal Region) :

Tono MpaypdTwans | Enpacisg
{Realizations)
[ Anpioupyia N2ou Tonou Mpaypdrwang ]

Kwdikog  Govimkos Tunog  Apxeio Hyou Mpop  Gwvrkn OpBoypapia  Mikpoiahesmir Mepioyy AzSikn Kamyopia | ©
9|a|uji'risha | |0M0uvupiu'rpa | |Oumuu'm<.6 Bnhukd |E
{Phonetic Type) {Spelling) {Lexical Category) |
BA&ne Eniong
(See also)

D,Nz'awo)cénmusm*wa ]

Figure 8. Main form of lemma “AAAOYTYTPIXTPA” — Realizations card in front

Tiinoi MpaypéTweonc | EMHagieg
{Meanings}

[ Anuioupyia Neag 2npaiac |

Kwdikog  Opopog ¥pnomko Enpad  EncEnynuanikn) Exkova  MARBog napaday
12|yuvaika nou nepipEpeTal B K eKE 1
13{néwvog e nprEipo yopw and To vy |latpikn i

{Definition) {Usage Label)

Figure 9. Main form of lemma “AAAOYTYPIXTPA” — Meanings card
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" Opempas | it Mow nEpepdpore 3 v e

(Definmion)
EretErnraares) Exdvn: Emberyt) tmdvng... | |Neodold oeives, | | Apdigton ssivog,
g Il |- -
Magalidiara Kpdams
e —— - |
Kleci,  Mopdlieme Kooy, Hgrappom amy ENE ! |‘_I
5| Svtoror ndith g Ao Ak Bvfike n olkouuckoTpa, |
isage Exanapink iModern Greek Transkiion) |

[ U‘W—W‘:‘ Joodidrenp or Ghilng Sadsoroug
AThesaurusi -

1l
Fudisods Anpeoo; Kulieds Eyiong AdEn - Kool v OoSayipogea ke Mepapsy  Evkon “
i NEPTONPA | roupmoustio: |eBati [Beviree | |
12| L|AIOETPA i1 [x\i [Eumdrvigse [
13 1[I0 o [iBaki [Brvdrene |
iHoadwoedp  (Spellingd Madectal Fegiond  (Relaticnsiip) .

Figure 10. Meaning form of lemma “AAAOYTYPIXTPA” — Some meaning with
its thesaurus

According to Analysis (Requirements) and Design sections, the imple-
mented system provides the user with the following character sets for editing
the relevant fields:

— Etymology
e Greek Polytonal
e Loan characters from other alphabets in case of loan words (e.g.
characters from the Turkish alphabet)
— Phonetic type
e IPA
— Spelling (Phonetic Orthography)
e Modern Greek
e Accents
e Hyphen, parentheses, apostrophe.

7 Ultimation

1. As it is well known, users express most of their arguments during the final
stage of lifecycle of the initial development of the system (acceptance,
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installation, deployment) and during the maintenance stage. There
was no exception to this rule in the electronic lexicon. In our case users
explained that the origin (etymology) attribute of a lemma, should be
denoted with respect to the sources and the conventions of the originat-
ing language (from where the lemma comes). Therefore, in the case of
a multi—dialectal dictionary, the etymology attribute can contain words
from any of the languages that have influenced the dialect. Consequently,
we came up with a solution which was to provide (in a latter develop-
ment) visual keyboards for any affecting language. In the case of the 3
dialects of AMiGre the influencing alphabets are Greek, Ancient Greek
and Turkish. Figure 11 presents a 3—card virtual keyboard with cards for
lowercase ancient Greek, uppercase Ancient Greek and Turkish. These,
together with Modern Greek (provided by the physical keyboard), per-
mitted users to enter the required etymology of each lemma without any
restriction.

* AEn kepakiy:  |BPOYAO

Etupohoyia:  eAvOT. Bpoliov
Mikpd Apxaia EMNVIK | Kepaaia Apxaia EAAvika | Toupraa|
o] 6 o] 6 U U 1] 4] g ¥ 0 0 W w @ "] -
@ (") @ (] & a & 3 | n i i o o ] 0
olloflellallellafleallafafa]alfalalala
il aflelleflelellelellele|ala]el]a]elal
& n n n q i i T T T i i 1] V] 1] a
s o Il ole eole olle 1

2.

24

Figure 11. Virtual keyboard for Ancient Greek and Turkish

Regarding the phonetic type attribute and the intonation of vowels there
are two options available. The first option is to place an accent before
stressed syllable. The second option is to use the stressed version of
the vowel. Both options are semantically equivalent. However, the first
option is easier to use and implement in a system because there is no
need to support both versions (with and without accent) of the IPA
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symbols used for the vowels. Thus, in the initial development, our sys-
tem permitted only the vertical accent before the syllable for denoting
the intonated vowel. Therefore, in figure 8 the phonetic type is denoted
with “aluji’ristra”. After the initial development and during the mainte-
nance stage a need to support accented versions of vowels came up. To
cope with this demand, we have extended the system with virtual key-
boards for easily inserting any IPA symbol, with and without accents.
Figures 12, 13, 14 and 15 present the virtual keyboards used for the

phonetic type attribute.

AhpaBnmid | Niakpma ZopRoka I M Aiaicpird E0pRoha | Eéi\nl

a

=l

u

e

>

H

D

€

H

a&

3

I

b

3
i
¢
]

2

B

G

L

B

)

+

Figure 12. Alphabetic (IPA) symbols

The combinations of IPA symbols (fig. 12) with some of the Diacritic
symbols (fig. 13) produce the accented IPA symbols. Figure 16 present

another lemma that has phonetic type with accented IPA symbols.

AhpaBmia | Aiaxpma EipuBoAa | My diakprd ZUpBoha | Bihn

Figure 13. Diacritic symbols

h
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3.

According to the linguistic analysis, the “spelling” attribute represents
a non-standard graphic representation of pronunciation according to
the orthographic rules of Modern Greek (target language), combined
with diacritics to annotate any phonological alternations. Therefore, we
concluded that the domain of values for the spelling attribute can be
strings containing the letters of the Greek alphabet and definite diacritic
symbols (accent, hyphens, parentheses and apostrophes). This conclu-
sion was followed for the first implemented version of the system. Since
the system got into the production stage, we became recipients of very
specific demands for improvements in the spelling attribute. The users
pointed out that some words, since they originate from other languages,
have vowels that do not exist in the standard spelling system of the target
language (Modern Greek). Since the studied dialects have a prominent
number of loan words originated from other languages, this remark could
not be ignored. So, we had to provide some way for the users of system
to be able to understand how to pronounce the dialectal words, without
engaging them to read phonetic (IPA) symbols. The simplest way was to
allow the insertion of the grapheme representations (letters) used in the
originating language of the loan words for the representation of vowels
that do not exist in the target language (Modern Greek). The outcome
was a small number of vowels with grapheme representations having
umlauts (u, e and «, with umlaut). These letters were included in one
virtual keyboard added for editing the spelling (phonetic transcription)
attribute. Figure 17 represents this virtual keyboard.

Ahpapris | Biaxpra Zopoha | M fiaxpra ZiyBaka | Bén

nd || O ||bal|ltd|[si| ba|l2d| td|j2d]| Yt ||

AR

4.

26

o

)

=
I
o

t & | ea|mnle

=
oD
i}
1]
(1]
13
1]
(11
(1]
[15
¥

Figure 14. Compound symbols

As we have already described, each lemma can have many different real-
izations and each one of them is characterized by a slightly different pho-
netic realization dependent on the micro-dialectal region it originates.
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This principle drove our design and we built a system where each realiza-
tion is characterized by one micro—dialectal area (sub—area of the wider
dialectal region). However, in the production stage of the system, users
pointed out that a single realization can exist in more than one micro—
dialectal regions (of the dialectal region). To comply with this lately
defined requirement we modified the data schema design and the ap-
plication. The “Microdialectal region” attribute was changed to become
multi—valued and the corresponding GUI item changed to hold a list of
values (the domain of each value is the set of micro-dialectal regions
existing for the dialect of lemma). Figure 18 presents the realizations
of the Pontic lemma “OMMATOTZATZI” where the third realization
(third line) has 3 micro—dialectal regions (Tpanclolvta, Xardio, Ldvta).

| Ahpaprmka | Mikpra ZouBoha | Mn diakpma ZopBoka| BEAN

[ mEnE

Figure 15. Arrow symbols

5. Another feature of the system which was not defined in the analysis phase
but emerged during the development phase was the content of a “see
also” reference list item for a destination lemma having more than one
meaning and/or having more than one realization type. The solution we
decided to follow was to represent the definition of each meaning for the
referenced lemma and the spelling of each realization for the referenced
lemma in the “see also” list item. The lower section of figure 16 represents
the empty reference list of a lemma but we can see the plural number
used in titles of the relevant columns (Spellings and Meanings).

6. Another worth-mentioning feature of the system is that Syn-
onymic/Antonymic links can refer to another lemma of the same dialect
which may or may not be present in the system. Figure 19 represents
a meaning of lemma “AIQXTPA* with its “thesaurus” (table providing
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* AeEn kepahry: AIQITPA

(Headword)
Erupohoyia: | NG
{Etymology) =
Moppohoyikn) Aispyadia: MNapaywyo -
{Morphoelegical Precess) 5
* maheinkr) Mepioyn: ABahi -

{Dialectal Region)

Tlno Mpaypdrwons | Enpaciec

{Realizations)

[ Anpioupyia Meou Tunou MpaypdTwang ]

Kwdikog — ©wvnmkos TOnog  Apyeio Hyow Mpogp @vnmikn Opfoypaipia MikpoBiaheirier Mzpioyxr AgBin Kamyopla |
4689 |ﬁ65tra ‘ |Ndm'rpc| | |Ouu1c|u'm<é Bnhukd |g‘
{Phonetic Type) (Spelling} {Lexical Category) |_
BAgnz Eniong
(See also)

’ Dg Nea guaygnan pe Afppa

Kwdicdg — AgEn-Kepahn  Erupohoyio  Moppohoyikr) zp... Mohekmkr Meployr)  ®ovnmksg Opfoy... Inpooiec  Mapabeiypara
{Headword) {Spellings) {Meanings)

Figure 16. Main form of lemma “AIQXTPA” with accented IPA symbols in pho-
netic type

the Synonymy/Antonymy links). In this figure, we can see 3 links (refer-
ring lemmas YOPTA, TAKIOY and AAAOYTYPIXTPA) but only the
third one is present in the system. A comparison of figures 10 and 19
denotes that in the thesaurus table of the newer version (lower section
of figure 19) we have replaced Spelling with Etymology. Note that we
have also added a new column (Source type) in the usage examples table
(middle section of figure 19).

Umlaut

Ued uadda

=

Figure 17. Virtual keyboard for graphemes representing additional vowels
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7. So far, we haven’t seen any example of equivalent in another dialect. Fig-
ure 20 is the main form of the Cappadocian lemma “ANTET* which has
a single meaning. In figure 21 we provide the lower section of the meaning
form displaying the “equivalent in other dialects” card. As depicted in fig-
ure 21 the only available meaning of the Cappadocian lemma “ANTET*
has an equivalent meaning in the lemma Aivaliot lemma “ANTETI*.

Tunei Mpaypdrwans | Fnuasieg)

(Realizations)

[ DO Anuioupyia Néou TUnou MpaypdaTwang

=
Kudirde Dovnmeog Tinog +or Dopvrmikr) OpBoypapia  Micpodiahzkmikzs NzpioyEc

4396 omatod3ad3 opparoTlant Yahbia
4397 matod 3ad 3i(n) parorfartify) Orvon
4398 matodady paroTlant Tpanzlpuvra, Xohdia, Zavta
4399 matod 3z paToTs dia Apioog
4400 matod3dz paToTliTG Komiwpa

{Phonetic type) (Spelling) {Microdialectal regions)

Figure 18. Realizations of Pontic lemma “OMMATOTZATZI”

8. During the production stage of the system’s lifecycle we have noticed
that users diverged from the regulations for writing the usage examples
of lemmas. Usually users exploited the copy/paste feature of the oper-
ating system in order to enter characters not provided directly by the
applications for the “usage example” attribute. For example, the value
“Aghayelw to uhhov” was entered in the usage example attribute of the
lemma “AYAAEYQ". This value has Greek characters that are accord-
ing to the regulations but also contains a Turkish character (the second
character in the string value). The phrase “Aghayeiw to pAlov” as value
in the usage example, together with the value “toupx. ASlamak” (i.e.
“from Turkish aSlamak”) in the etymology attribute of the same lemma
can be an indication of how native speakers of the dialect could possibly
write the dialectal word in their documents ("Aghayelw"). However, this
indication is hidden inside one of the meanings of a lemma. We suppose
that it could be better to provide another attribute (named “indicative
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*Opigpde: | yuvaika nou nepIpEpETal £5M KI a<5I|
{Definitiony

EncEnynuankr Encdva: [ Enihoyr eKavac... ] [I'IpoBo)\ﬁ arbvag ] [Acpuipwn aKbvag

Xpnomka Enpad: - =

MNapadziypara Xprang

[ Mpoafirkn Néou Napadeiyparog Xpriang ]

Kwdkdg  Mapadaypa ¥priong Mzrappaan oty KNE Mnyry Tonog Mnyrg |;.
5|E\nb|:m:n nahin Mborpa |EEnbp‘nUE nak n ddorpa. | ‘
(Usage Example) {Modern Greek Translation) (Source) {Source ype)

enaaupég | Toodivapa oz aAAeC 6|c|.l$|cmuq|
{Thesaurus)

[ MpooBrkn NEou Zuvivupou/AvTdvupou ]

Koodwedg Afpparog  Kwdikds Exgang  AEEn - Kepahr)  Etupohoyia Muaheirien NMepioyn  Ixdon -

1] i ZOFTA ABah Zuvihvupo =

1] i TAKIOY ABah Zuvidvupo

105 i ANOMYPIZTPA | ahhouyupilou ABahi Zuvidvupo
{Headword)  {Etymology) {Dialectal Region} (Relationsl| i|_J_}

Figure 19. Meaning form of lemma “AIQYXTPA“ — A meaning and its thesaurus

writing”) in each realization of the lemma. In this way, the “indicative
writing” would be directly available in the main form of lemmas and
moreover it would be differentiated in each realization (micro—dialectal
regions). This is the only feature that is not implemented in the sys-
tem’s ultimation because it is denoted very late, but we consider it very
valuable for next multi—-dialectal lexicons.

8 Extended — Improved design

The data schema (ERD) for supporting the ultimate system is given in
figure 22.

9 Conclusions

TDGDAM’s projected macrostructure includes ca. 2,500 entries from
each of the three dialects of Asia Minor Greek (a total of ca.7,500 entries).
These entries are drawn from collected vocabulary solely from the three di-
alects concerned and exclude all vocabulary found in Standard Greek (unless

30 Infotheca Vol. 17, No. 1, 2017



Scientific paper

differently used). Their listing is based on alphabetical, and not onomasio-
logical, organization, accessed via dynamic searching options (Xydopoulos,
2012).

* AEEN kepahn: AMTET
{Headword)
Erupohoyia: | TOUpK. adet

(Etymology) .

Mopepohoyikn figpyaoia: - -
{Morphological Process) - g

* MahekTikr) Mepioyn: Kannadokia -
{Dialectal Region) : .

Tnol Mpaypdrweong | ZNHaizg

[ D,i\ru-wupvia Néag Znpasiag ] [ f EncEepyania ] [ @‘ Liaypagpn ]

Kwdkdg  Opiguds ¥pnoTkd Znpad EnzEnynuankn Exdva NArBoc napadary
{Definition) {Usage Label)
BA&nz Eniong
(See also)
[ D, Nea guoyEmon pe Afppa

Figure 20. Main form of Cappadocian lemma “ANTET*

Gngaupdg | [oodivapa oz dAkeg BiokikToug |
{equivalent in other dialects)

‘ I:\o Emhoyr IooGlvapou and alin Gighekro |

Kwdikog Enp Opiopdg Enpagiag Xpnomikd  Kodikog Afpp AZEn - Kempahn  Etupodoyia Afpp Moppodoyikn Azp Aiahskmikn Mepioyn
186 |E'B\|.|a, ouvrBzia | ‘1?8 |ANTEI'I |'r0up|<. &det | |AT|3c|e\i

(meaning  (definition) I i d) qy (morphological (dialect)

ode) code) process)

Figure 21. Meaning form of lemma “ANTET* — Equivalents in other dialects card
in front
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