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Introduction
Pontus, Cappadocia, Aivali: In search of Asia Minor Greek

• Cappadocian, Pontic and Aivaliot are three varieties of Greek once 
spoken in Asia Minor.

• Following the population exchange between Greece and Turkey 
enforced by the Lausanne Treaty (1923), speakers of these 
varieties were relocated in various parts of Greece, leaving behind 
their lands and material possessions and carrying along with them 
only their history, mores and customs, traditions, and language.

• Due to their long-lasting contact with neighbouring Turkish and 
their isolation from the other Greek dialects, the Asia Minor 
Greek varieties (especially Pontic and Cappadocian) are regarded 
as ideal case-studies for shedding light on the linguistic evolution 
of Greek as well as on various language contact phenomena.

• Crucially, the three dialects channel a rich cultural and linguistic 
heritage but face a severe danger of extinction: the number of 
first generation refugees is shrinking rapidly and the next 
generations are being gradually absorbed by adstratal Modern 
Greek, both culturally and linguistically.

• Thus, the necessity of describing and preserving this precious 
piece of heritage is vital.
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AMiGre
• Introduction
• Sources
• Applications Overview
• Design Overview
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Sources
• Lexical data for 3 Asia Minor Greece 

dialects (see lecture Dialectal lexicon
building: requirements and technical
specifications)

• Digital Audio files (WAV) and 
Annotations (TextGrid – Praat – files)

• Written sources (digitized)
• their homogenized Transcriptions
• Morphological annotations
• Syntactic and Semantic annotations
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Digital Audio files (WAV) 
and Annotations (TextGrid, 

ELAN files)
• There are digitized audio files 

(WAV) of dialectal conversations
• Annotated with: sentences, phrases, 

syllables, segments, vowels, 
consonants, tones, phenomena, etc 
(TextGrid – Praat – files, ELAN files)

Nikitas N. Karanikolas - Dialectal Corpora Building – June 2017



Items to annotate
and some phenomena

• Tone / accent
(is it a question, an imperative statement, etc),

• Pragmatological phenomena,
• Intonations,
• Morphological words,
• Phonological words,
• Intonation phrases,
• Intonation sentences,
• Phonemes,
• Voices,
• Accent phenomena (stress, unstress).
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Annotations in various 
levels with PRAAT
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The Sentence tier of Praat (textgrid) file

Textgrid file
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The Intonation Phrase tier of Praat (textgrid) file

Textgrid file

Nikitas N. Karanikolas - Dialectal Corpora Building – June 2017



The Tone point tier of Praat (textgrid) file

Textgrid file
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Written sources (digitized)
Pontic (Ποντιακά)
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Their homogenized 
Transcriptions

έτον ένας πολλά πλούσιος και είΣεν έναν παιδίν και το παιδίν ατ’ επέγνεν σο
σχολείον. τ’ άλλ’ τα παιδία, π’ εκράτναν µετ’ εκείνον, είχαν βαγγέλΟν κι εκείνος
’κ’ είΣεν. είπεν έναν ηµέραν την µάναν αχτε «µάνα, τα παιδία, όλα που κρατούν
µετ’ εµέν, έχουν βαγγέλΑ κι εγώ ’κ’ έχω, κά ’κι λες τον κύρη µ’ και παίρ’ κι εµέν
έναν βαγγέλΟν;». Η µάνα ’τ’ πα είπεν ατο τον κύρ’ν ατ κι επήρεν κι εδέκεν α κι
εδέστεν. ασο εδέστεν κι ύστερον έγκεν ας έναν κουιµτΣήν κι εντώκεν απάν’ εκάν
πεντακόΣα φιριλία κι εδέκεν ατο τον γιόν ατ. κι ατος πάει κι έρται σο σχολείον. 
έρθεν έναν ηµέραν ένας καλόγερος σου πλούσιονος και ερώτεσαν ατον «απόθεν
έρΣεσαι και πού πας;». είπεν ατ’ς κι εκείνος «ας άγιον όρος έρχουµαι και σον
άιν τάφον πάγω». είπεν ατον τον πουρνόν ο γιαννίτσης του
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ατµαΣας τΣε η ποθίκα εποίκανε καρταΣλουκ. ατµατΣας εποίτΣε πουλία
επάν σην πέτρα τΣε η ποθίκα εποίτΣε επουκά σην πέτρα. υστέρ ατµατΣάς
εκατέβε τΣε έφαε τση ποθίκας τα πουλία. η ποθίκα ουτΣ επόρενε ν’ ανιβαίν
επάν σην πέτρα να τρώει τ’ ατµατΣά τα πουλία τΣε επορπάτενε επουκατΣέσ
τΣε έκλαιε. έρθε βακΙτ τΣε ατµατΣάς εποίε να βρίΣκ φαΐ για τα πουλία ’τ
τΣ' εδΑβε σ’ ένα κάµπο µερέα. ετΣεί σον κάµπο εκάθουσανε αργάτ και
έψηνανε κρέας απαντΣέσ σ’ άψιµο. ατµατΣάς παλ εκατέβε επήρε έναν
παρτΣά κρέας ας άψιµο. εκολλίε η φωλέαν ατ’, ερώξανε επουκά τα πουλία ’τ
τΣε έφαεν ατα η ποθίκα. 
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Cappadocian (Καππαδοκικά)
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τότε πιάσαν µπουdαχτΣήρε να κόψουν το qαβάχ. Κόφτουν το qαβάχ. dεν
πλερούται. πλεµνίΣκει λιγότΣικο. το παλτά σακούται. τότε πιάνουν ένα
dΖαdέ qαρά. έdωκάν do ένα πολά σταφίρες να τα πλύν. τα καλά
επέτανέν da, και τα κΟτία βαήνεν da. το κορίΣ λέχ το, «τΣί ζάεις; τα
καλά πετάνεις τα, και τα κΟτία στέγνουν». «τΣί να ποίκω; dε χιωρώ». 
σόνgρα πιάνουν ένα bαΣκά dΖαdέ qαρά, και dίνουν do, να ΖυµώΣ
Ζυµάρ. Ζύµωνέν do µε το πράι τ’. «τΣί ζάεις;» λέχ το κορίΣ. «µε το
πράχ Ζυµούται Ζυµάρ µι;» λέχ. τότε το κορίΣ κατέβη και Ζύµωσέν do. 
σόνgρα νανέβη. dεν το βάκε. πιάσεν da ας τα µαλλιά τ. τότε ήρτε
πατιΣαχιού το παιρί. πήρεν dο. και σεράνdα µέρες έπκαν γάµος.

Cappadocian transcripion
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Aivaliot (Αϊβαλιώτικα)



µια φουρά ήdαν ένας βασλές τσ' είχι στου τσιφάΛ ένα τσιρατέΛ τσι
του είχι πουλύ ακρυφά. όποιουν bιρbέρ έπιρνι να του gουρέψ, τουν
έκανι τιbίχ να µη του λέΓ’ ὄξου. τώρα ούΛ οι bιρbέρδις δεν
ιµπουρούσαν να του βαστάξιν ακρυφά. γι’ αυτό τς έσφαξι. πίσου
πίσου πήρι ένα bιρbέρ, τσι σα dου απουκούριψι, τ’ είπι να µη του πη
σι κανέναν, πους έΧ’ τσέρατου, γιατί θα πάρ’ του τσιφάΛ τ. ι bιρbέρς
δεν ιµπόρσι να βαστάξ, πήγι, έστσυψι µες ένα πγάδ τσι φώναξι µ’ούΛ
τ’ gαρδιά τ’: «ι βασλές έΧ’ τσιρατέΛ». τώρα του πγάδ ξιράθτσι, 
φύτρουσι µέσα µια καλαµιά. µιγάΛνι η καλαµνιά. πέρνα µια µέρα ένας
τΖουbάΝς, έκουψι d’ gαλαµιά τσ' ΄έκανι µια τσαbούνα τσι τ’ν έπιζι. 
Η τσαbούνα ήλιγι: «Βί! ι βασλές έΧ’ τσιρατέΛ». Του ήκσαν, του
είπαν τ’ βασλέ.

Aivaliot transcription
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Morphological annotations
Morphological categories

Word
Grammatical category

(noun, verb, gerund, particle,
adjective, pronominal, adverb, …)

Special characteristics
Loan word

Origin
Archaism
Gender alteration
Other

Simple
Structured

Declinable
Production
Composition
Merging
Other
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More Morphol. annotations
Morphological process

Declension
Noun

Number (αριθµός)
Gender (γένος)
Case (πτώση)
…

Verb
Person (πρόσωπο)
Number (αριθµός)
Tense (χρόνος)
Mood (έγκλιση)
Voice (φωνή)
…

Production
With Postfix

Noun
Hypocoristic
Enlargement

Verb



Syntactic and Semantic 
annotations

• Intentionally left blank
• It is of less interest in the context 

of AMiGre
• But, it is implemented
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AMiGre
• Introduction
• Sources
• Applications Overview
• Design Overview
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Why our own system
• Initially, advanced software tools such as LaBB-

CAT seemed as the perfect solution to the 
problem of storing and processing of oral and 
written dialectal resources. 

• But, they proved to be unable to meet all the 
requirements of the AMiGre project:
– Annotations at many different linguistic levels 
– Combined search at different levels of representation 

(phonology, morphology, metadata and, potentially, 
syntax and semantics)

– Combined search on both oral and written resources
• So we designed and implemented our own system 

in order to meet all requirements
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Applications Overview
• Oral + Written modules
• Written Sources GUI
• Oral Sources GUI
• Oral & Written Sources Retrieval GUI
• Oral & Written Browsing Web Interface
• Dissemination of effort & Results Web site
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Oral + Written - modules
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Written Sources GUI – 3fold
display the transcription of document together with 

attributes of the selected word



Display transcription with 
word borders



Transcription together with 
the original image scan



Insertion (selection) of an 
image for a written source
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Symbols’ selection in order to 
separate words of a transcription



Improved 3fold presentation



Oral Sources GUI – 3fold

Nikitas N. Karanikolas - Dialectal Corpora Building – June 2017



Oral Sources - Import
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Oral Sources - Metadata



AMiGre
• Introduction
• Sources
• Applications Overview
• Design Overview
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Design Overview
• Alignment of Oral and Written data
• Oral & Written – System overview
• Struct (relational) databases
• EAV data structures
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Alignment of Oral and Written
– structure of Written data
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Alignment of Oral and Written
– structure of Oral data
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Alignment of Oral and 
Written – common structure
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Oral & 
Written 

Sources –
System 
overview 

- OLD



Oral & 
Written 

Sources –
System 

overview -
updated



Struct database
• Within  the Struct database,  the components of 

the documents are organized on consecutive levels 
of refinement which will be annotated with the 
help of the EAV database.

• The implementation of the abstract  structure  of 
the Struct database uses two quasi similar 
relational schemas.

• The only difference is that the implementation 
for the oral documents Struct oral is composed 
of all 5 levels, while  the implementation for the 
written documents Struct written contains only 
the 3 intermediate levels. 
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Aligments of Struct (oral 
and written) databases

• Next table define the data alignments between 
the two Struct databases (Struct oral and 
Struct written):

Abstract name Oral Written
Dialog Overall oral document --

Document Speaker / interlocutor Overall written 
document

Part Speaker’s utterance Page of written 
document

Word Morphological word Morphological 
word

Inner Syllables, vowels, 
consonants etc, 

--



Struct db for oral documents



Struct db for written documents



Struct dbs some explanations
• In both db schemas, one-to-many relationships 

exist for each pairs of levels. Examples are:
– many speakers/interlocutors participate in a Dialog 

(the association between  oral_sources and  
oral_speakers is  1: n)

– a written document is composed of many pages (the 
association between wrt_documents and wrt_pages
is 1:n).

• A number of auxiliary tables are also included in 
the diagrams:
– Table oral_audiofiles is used for storing one or 

more digital audio files associated to an oral 
document.

– Table oral_SegmentTypes contains segments of a 
morphological word (syllables, phonemes etc).

– Table wrt_wordextractconfigurations is used for 
storing the tokenization configuration of a written 
document page (separators, regular expressions etc)

Nikitas N. Karanikolas - Dialectal Corpora Building – June 2017



• The EAV database  keeps record of all kinds of annotation.
• It is based on the Entity-Attribute-Value representation aiming 

at the exemption from the continual Schema evolution problem 
and the extended use of null values.

• Annotations concern entities (tuples) of the database tables 
oral_speakers, oral_turntakings, oral_words, oral_segments, 
wrt_documents, wrt_pages and wrt_words.

• In other words, the entity (E of  EAV) takes its values from the
primary keys of the 7 abovementioned tables.

• As all annotations have the same functionality all annotation  
modules could be merged into one which would update a 
different set of  attributes.

• In addition, meta-information could be managed by the same 
module since they share the  same functionality   but they 
update different sets of attributes.

• So, all 11 modules, i.e. 9 annotation modules ( word part  
annotation for oral documents, and phonological, morphological, 
syntactic and semantic for both types of documents) and 2 
meta-information modules  could be merged into one which is 
adapted to the set of attributes it applies to. 

EAV database
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EAV schema which supports all 
the requirements 



Brief description of the 9 
tables consisting the EAV
1. The  app_sourcetypes table contains the two 

document types (oral / written). 
2. The app_modules table defines the 11 modules 

needed for the processing. 
3. The  propertygroups table is used for two 

reasons: (a) the definition of thematic subsets 
of attributes  and (b) the definition of 
predefined values of attributes (lookups). 

4. The  auxiliary propertygrouptypes table 
contains the two reasons for which the 
propertygroups table is used. 

5. The  properties table contains all properties 
used by the 11 modules. 
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6. The auxiliary propertytypes table contains the four 
possible types of a property (alphanumeric, alphanumeric 
with multiple values,  predefined value, multiple 
predefined value). 

7. The propertyvalues table contains all acceptable values of 
lookups. 

8. The entitypropertyvalues table is the main table of the 
EAV database. The  EntityId field contains the Entities  
and takes its values among the primary keys of the 7 
primary tables of the Strcuct database, the  PropertyId
contains the Attributes and takes its values from the 
primary keys of the properties table. The  ValueId or the 
ValueText field contains the Values.  The value domain of 
the ValueId is the primary key of the propertyvalues
table. In the case where Attribute defined by the 
PropertyId field is an alphanumeric the ValueText is 
filled insetad of the ValueId. 

9. The  propertydependencies table contains the properties 
which appear under the constraint that another property 
has a particular value. If an property does not appear in 
the  propertydependencies table, then it is constraint 
free and it always appear in the module it is assigned to. 

Brief description of the 9 
tables consisting the EAV



Need for a relation
for the Inner level

• Annotations defining Syllables, Phonemes (Segments), 
Vowels and Consonants are the results of a process that 
imports TextGrid (Praat output) files. The way that the 
imported data are encapsulated should aim at: 
– a) Defining criteria for retrieving items at the three 

main levels (document, part, word) and the inner level 
(syllables, phonemes, etc). For example, we would like to be 
able to formulate a criterion such as seeking words ending 
with a stressed [u]. Obviously, this criterion should combine 
with other criteria (for example, metadata-based criteria 
such as that the speaker should be at least 75 years old and 
originates form Trabzon (Greek “Τραπεζούντα”, 
[trape`zunta], Turkish “Trabzon” [`trabzon]). 

– b) We should be able to create (on the fly) an 
artifact TextGrid (praat-like output) file with all the 
relevant annotations, from the information extracted from 
inner database. In the previous example (seeking words that 
end with a stressed [u]), our system should be able to 
create a Textgrid (praat-like output) file representing the 
word and all of its annotations, i.e. word, syllables, segments,
vowels, consonants.
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Tentative Structure of 
the Inner level relation

Phenomenon WID start stop Level interval_no

u_s_e 30852 4.1234 4.2345 Vowel (11) 22

t 30852 3.9876 4.1233 Consonant (12) 27

u 30852 4.1234 4.2345 Segment (10) 28

tu 30852 3.9876 4.2345 Syllable (6) 12

This is our first approach. We have switched to EAV. 
However we keep it because it is easy for explanation.
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inner level relation 
explanations

• All retrieved intervals of the same tier can be 
ordered  based on the property interval_no which 
emanates  from  the  original TextGrid file. 

• In this way, we can formulate queries concerning 
the distance between segments at a certain level. 

• The values of the attributes   phenomenon, start 
and  stop also emanate from the original TextGrid
file. 

• This structure enables the hierarchical 
reproduction of the data from the lower levels of 
fig. 1 and, at the same time, the serial access to 
the elements of the lower level. 
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Interface requirements
• Intuitive usage,
• Support Multi valued fields. As a consequence, the “And”

operator is introduced for the values of a single criterion. 
That means that a demand for two or more values in a 
single record (item of a level of the data hierarchy) 
should be met, in addition to classical data demands 
(Exact, Range, Disjunction),

• 2 kinds of criteria (main criteria and distance criteria),
• Conjunction between main criteria (implicit use of And

between rows of conditions),
• Expression of Retrieval requirements for: actual data, 

data aggregations, artifacts (on the fly created data),
• Expression of distance conditions (distance criteria) 

between items which are compatible with the main 
criteria. Therefore, the interface should support three 
different distance conditions (Part, Word, Inner).
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Interface template
Word/ token /phenomenon Location

<Value>

{
Between,
And, Or,
--
}

<Value> <DB> <At-
tribute >

<Part
distanc

es>

<Word
distances>

<Interval_no
distances

>
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search of parts (pages for written 
resources) that contain the phenomenon of 
Vowel Archaism, followed by an adjective 
which is a loan word with a Noun Part of 

Speech and a Masculin Gender
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search of parts (intonation phrases 
in case of oral resources) ending 

with an unstressed vowel, appearing 
in the (oral) collection
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search based on 
metadata of participants
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EAV implementation of 
Inner level annotations

• The tentative relational implementation for the inner level 
of annotations has constraints as for the expansion of 
annotations caused by the schema evolution problem.

• In order to solve this problem, we have decided to store 
information on the stress of the vowels in the EAV 
database.

• Instead of using the previous table (the Inner level 
Relation),  we have placed the oral_segments table in the 
Struct database  and also created the oral_SegmentTypes
auxiliary table.

• Actually, the oral_segments table contains only the 
transciptions in the lower levels (syllable, phoneme, etc) 
while, the eventual lower level element attributes are 
stored in the EAV database where the  Properties and 
PropertyValues tables are  updated with information on 
stress and stress position. 
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Inner Annotations in EAV
Oral_Segments

Segment
Id

Text Word
Id

Position
Index
In Word

Position
Index
In Turn
Taking

Positio
Index
In
Speaker

Start
Time

End
Time

Type
Id

8501 u 30852 3 13 22 4.1234 4.2345 1 

8502 t 30852 4 14 27 3.9876 4.1233 2 

8503 tu 30852 1 5 12 3.9876 4.2345 3 

SYLLABLEΣυλλαβή3

CONSONANTΣύµφωνο2

VOWELΦωνήεν1

CodeNameSegmentTypeId

oral_SegmentTypes

NULL1450149850111241

NULL1446148850111240

ValueTextValue IdProperty IdEntityIdEAV_Id

EntityPropertyValues



Definitions of attributes 
and values in EAV 

Properties

Property Id Name TypeId Is Mandatory ModuleId

148 accent 3 0 11

149 Accent 
location

3 0 11

149Τέλος ΦράσηςEnd of phrase1451

149Τέλος ΛέξηςEnd of word1450

149Μέση ΛέξηςMiddle οf word1449

149Αρχή ΛέξηςBeginning of word1448

148ΕστιασµένοAccented1447

148ΤονισµένοStressed1446

148ΆτονοUnstressed1445

Property IdNameCodePropertyValu
eId

PropertyValues



See also
• (in Greek) Νικήτας Ν. Καρανικόλας, Ελένη Γαλιώτου, 

Κωνσταντίνος Αθανασάκος & Γεώργιος Κορωνάκης. Ένα
πολυτροπικό σύστηµα αρχειοθέτησης και διαχείρισης
γραπτών και προφορικών πηγών µελέτης της γλώσσας
και των γλωσσικών ιδιωµάτων. Στο Αγγελική Ράλλη, 
Πρόγραµµα Θαλής: Πόντος, Καππαδοκία, Αϊβαλί: Στα
Χνάρια της Μικρασιατικής Ελληνικής, ISBN 978-960-
99426-2-1.
http://users.teiath.gr/nnk/papers/C03_CR.pdf
http://users.teiath.gr/nnk/papers/C03_extended.pdf



Closing

• Thank you for your attention!
• Questions can be asked.

• nnk@teiath.gr
• http://users.teiath.gr/nnk/
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