Introduction

The research team of the Language and Educational Technology Laboratory (http://hermes.di.uoa.gr/) of the Department of Informatics and Telecommunications, University of Athens (http://www.di.uoa.gr/), for the project Design and Development of a Multilingual Balkan WordNet (BalkaNet) Contract Number IST – 2000 - 29388, has developed computational tools for facilitation of an electronic lexicon’s  analysis, in order to extract linguistic information which will be helpful in the development of Greek WordNet.  

The available lexical resource is the electronic dictionary of Triantafillidis Foundation, which is a database in Microsoft ACCESS 2000 format and contains lemmata, their corresponding senses and grammatical  or other lexicographic information. 

The computational tools that have been developed are the following:

1. The ‘extraction of POS- related information’ tool 

2. The ‘extraction of  linked lemmata and lemmata acting as compounds  ’ tool
3. The ‘synonyms and antonyms extraction’ tool 

4. The ‘search for possible semantic relations’  tool
Installation Guide

All the abovementioned computational tools are including in a database (in MS ACCESS 2000 format) which is named PLHROFORIES_LEXIKO. 

Installation Process: The user must create a new directory on his hard disk drive (drive c:). After that, PLHROFORIES_LEXIKO database must be copied in the newly created dierctory. If the PLHROFORIES_LEXIKO database is in a zip format, it must be unzipped first, and then copied into the appropriate hard disk directory.

Important Note: The first time that the user wishes to use the application, he must perform a set of Initialization Procedures, which are described in detail in a separate chapter. 

User’s Guide

The user opens PLHROFORIES_LEXIKO database, using MS ACCESS 2000.

Description of the application  forms 

First Form:
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This form contains the application selection menu. There are four buttons:

· «Εργασίες Αρχικοποίησης»,  Initialization Procedures
· «Εξαγωγή Λημμάτων – Ορισμών»,  ‘extraction of POS- related information’ tool
· «Αντώνυμα – Συνώνυμα - Συνδεδεμένα Λήμματα», ‘extraction of  linked lemmata and lemmata acting as compounds’ tool and ‘synonyms and antonyms extraction’ tool

· «Σημασιολογικές Πληροφορίες», ‘search for possible semantic relations’  tool

and the exit button, below in the right.

 Initialization  Procedures

Initialization Procedures Form:
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Characterization of lexicon’s lemmata regarding part  of speech (POS) (Χαρακτηρισμός των λημμάτων ως προς το μέρος του λόγου)

The first of the Initialization Procedures concerns the characterization of lexicon’s lemmata regarding part  of speech (POS). It is a fully automated procedure and it is performed when the  «Διαδικασία Χαρακτηρισμού των λημμάτων ως προς τα μέρη του λόγου» button is pressed. 
This procedure is vital for the application and must be executed first of all other application operations.  The characterization of lexicon’s lemmata regarding part  of speech procedure needs to be performed only once, namely the first time the user uses the application. However, if the user wishes to perform it again, he must, prior to it, press the «Για την επανάληψη της διαδικασίας χαρακτηρισμού λημμάτων, πατήστε πρώτα εδώ» button. 
Auxiliary Tables  (Βοηθητικοί πίνακες)

The second of the Initialization Procedures concerns creation of auxiliary tables. It is a fully automated procedure and it is performed when the  «Δημιουργία βοηθητικών πινάκων» button is pressed. 

 Auxiliary tables are necessary for the application and their creation has to be performed only once, namely the first time the user uses the application. However, the user can delete them in order to free space in hard disk, using the «Διαγραφή βοηθητικών πινάκων» button. In that case, he must recreate them, in order to use the application tools later. 

‘Extraction of POS- related information’ tool (Εξαγωγή λημμάτων – ορισμών)

Form of ‘Extraction of POS- related information’ tool 
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The user must define part of speech in the pull – down menu (‘ΟΥΣΙΑΣΤΙΚΟ’ (for nouns), ‘ΡΗΜΑ’ (for verbs) etc, whereas the choice ‘ΟΛΑ ΤΑ ΛΗΜΜΑΤΑ’ means  ‘all lemmata, regardless of part of speech). By pressing the «Εξαγωγή των λημμάτων του λεξικού, κατά μέρος του λόγου ή συνολικά» button, a list of lemmata is extracted from the lexicon, according to user’s previous choice (nouns, verbs, etc). By pressing the «Εξαγωγή των λημμάτων και των ορισμών τους, κατά μέρος του λόγου ή συνολικά» button, the same list is extracted but it has been also extended, so that it contains the corresponding senses of lemmata, too. 
These lists can be saved in a separate file , if the user wishes so, by giving an appropriate name for that file, in the respective dialog box. 

‘Extraction of  linked lemmata and lemmata acting as compounds  ’ tool 

and ‘synonyms and antonyms extraction’ tool

 (Αντώνυμα – Συνώνυμα - Συνδεδεμένα Λήμματα)

Form of ‘Extraction of  linked lemmata and lemmata acting as compounds  ’ tool 

and ‘synonyms and antonyms extraction’ tool:
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The electronic lexicon follows the convention that lemmata that are the feminine form of a masculine noun (eg αδελφή[sister] -  αδελφός [brother]) or constitute the alternative form of another lemma (eg αϊτόπουλο versus αετόπουλο[eaglet]) are “linked” together. This means that the corresponding senses  of  a lemma that is linked to another, correspond to the linked lemma, as well. This tool extracts all the linked lemmata from the lexicon, by pressing the «Εμφάνιση Συνδεδεμένων Λημμάτων» button. There is also the capability of extracting only the linked lemmata of feminine-masculine type, by pressing the «Εμφάνιση Συνδεδεμένων Λημμάτων διαφορετικού γένους» button.  

This tool,  as well,  extracts the lemmata that can act as compounds, with or without their corresponing senses, by pressing:

· the «Πρώτο Συνθετικό» button --> compounds that are used in the beginning of a compound word,
· the «Πρώτο Συνθετικό (με την ερμηνεία του)» button --> compounds that are used in the beginning of a compound word and their corresponding senses,

· the «Δεύτερο Συνθετικό» button --> compounds that are used in the end of a compound word,
· the «Δεύτερο Συνθετικό (με την ερμηνεία του)» button --> compounds that are used in the end of a compound word and their corresponding senses.

The ‘synonyms and antonyms extraction’ tool includes  the  following buttons:

· the «Διαδικασία Εύρεσης Αντωνύμων» button -->extracts the antonyms of lexicon’s lemmata into a new table (this procedure has to be performed once),

· the «Εμφάνιση Αντωνύμων» button --> shows the previous extracted antonyms,

· the « Διαδικασία Εύρεσης Συνωνύμων » button --> extracts the synonyms of lexicon’s lemmata into a new table (this procedure has to be performed once),

· the « Εμφάνιση Συνωνύμων» button --> shows the previous extracted synonyms.
· the report buttons --> each of them presents a pre-formatted report containing the extracted antonyms (synonyms). This report can also be printed. 

‘Search for possible semantic relations’  tool  (Σημασιολογικές Πληροφορίες)

Form of ‘Search for semantic relations’:
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This tool can be used for the tracing of possible semantic relations such as ‘role-involved’, antonymic relations, ‘part_of” etc («ΑΝΑΖΗΤΗΣΗ ΣΥΜΒΟΛΟΣΕΙΡΑΣ ΣΤΑ ΛΗΜΜΑΤΑ ¨Η ΣΤΟ ΠΕΔΙΟ ΟΡΙΣΜΟΥ» - «Searching of a string in lemmata or their definition»). The user can search the lexicon’s lemmata for certain prefixes,  suffixes or morphemes (given by him) in order to investigate semantic relations, for instance, acquiring an insight as to whether certain negative prefixes such as α-  ‘un-’ express the relation of antonymy. There is also the choice for the user to search in the definitions of lemmata for specific expressions such as "x is a part of y" or "x is a kind of y". The tool can be used also for seeking  a word or a morpheme (given by the user), in any possible form, in the definitions of lemmata. The output contains those lemmata whose definitions include the input word/ morpheme. The underlying assumption is that if a lemma is identified in the definition field of another lemma, the two lemmata might be in a semantic relation (e.g., hyponymy).

In addition, the user can search for semantic relations, using different endings based on grammatical information («ΑΝΑΖΗΤΗΣΗ ΖΕΥΓΟΥΣ ΚΑΤΑΛΗΞΕΩΝ ΣΤΑ ΛΗΜΜΑΤΑ» - «Searching of paired lemmata based on endings»). The tool receives two different endings and looks for paired lemmata, which have the same or approximately the same stem and these different endings. The paired lemmata can be of type noun-noun, noun-verb or adjective-noun. The aim of the tool in question is to look for possible relations such as ‘role-involved’ (type noun-verb), etc. in the lemmata included in the lexicon. 

Searching of a string in lemmata or their definition 

(Αναζήτηση Συμβολοσειράς στα Λήμματα ή στα Πεδία Ορισμού)

First, the user must define part of speech in the pull – down menu (‘ΟΥΣΙΑΣΤΙΚΟ’ (for nouns), ‘ΡΗΜΑ’ (for verbs) etc, whereas the choice ‘ΟΛΑ ΤΑ ΛΗΜΜΑΤΑ’ means  ‘all lemmata, regardless of part of speech). The searching will be taken place in lemmata and/or their senses of that the part of speech  Second, the mode of searching must be defined. There are three searching modes:

 «ΣΤΗΝ ΑΡΧΗ» - “In the beginning”, of lemma or sense,
«ΣΤΟ ΤΕΛΟΣ» - “In the end”, of lemma or sense, 
«ΣΕ ΟΠΟΙΟΔΗΠΟΤΕ ΣΗΜΕΙΟ» - “everywhere in lemma or sense”.
By pressing the  «Εύρεση δεδομένης συμβολοσειράς στα πεδία ορισμού των λημμάτων (η συμβολοσειρά ορίζεται με δύο εναλλακτικές τιμές)» button, the user must type two  input strings (searching strings). The search procedure includes seeking of both alternative strings. When the user types the input strings, he must type greek, lower case characters. The searching of input strings takes place in the senses (definitions) of the appropriate lemmata (the ones of the part of speech the user has prior defined) . Finally, the lemmata (with their corresponding senses) in the definitions of which the input strings have been located,  are extracted. 

By pressing the  «Εύρεση δεδομένης συμβολοσειράς στα λήμματα (η συμβολοσειρά ορίζεται με δύο εναλλακτικές τιμές)», button, the user must type two  input strings (searching strings). The search procedure includes seeking of both alternative strings. When the user types the input strings, he must type greek, lower case characters. The searching of input strings takes place in the appropriate lemmata (the ones of the part of speech the user has prior defined) . Finally, the lemmata (with their corresponding senses) in which the input strings have been located,  are extracted. 

By pressing the  « Εύρεση δεδομένης ενδεικτικής έκφρασης στα πεδία ορισμού των λημμάτων (η έκφραση ορίζεται από τις συμβολοσειρές και με τη σειρά που δίδονται από το χρήστη)», button, the user must type two  input strings (searching strings). The search procedure involves  seeking of the string that results from the concatenation of the two input strings. When the user types the input strings, he must type greek, lower case characters. The searching of the string takes place in the definitions of the appropriate lemmata (the ones of the part of speech the user has prior defined) . Finally, the lemmata (with their corresponding senses) in the definitions of which the searching string have been located,  are extracted. 

Searching of paired lemmata based on endings

 (Αναζήτηση Ζεύγους Καταλήξεων  στα Λήμματα)
The paired lemmata that can be located by the tool, have whatever endings the user wishes and can be of the following types:

· Noun – Verb. For instance, when the user gives ending  –τηριο (for noun) and  –ω (for verb), receives as output paired lemmata such as  αναρρωτήριο[convalescent  home, infirmary]  – αναρρώνω[convalesce, recover] etc. The paired lemmata can be located by pressing the  «Διαδικασία εύρεσης ζευγών του τύπου Ουσιαστικό – Ρήμα, με δεδομένες καταλήξεις» button.

· Adjective  - Noun. For instance, when the user gives ending  –ενιος  (for adjective) and  –ι (for noun), receives as output paired lemmata such as  ασημένιος [silver,silvery]  – ασήμι [silver] etc. The paired lemmata can be located by pressing the  «Διαδικασία εύρεσης ζευγών του τύπου Επίθετο – Ουσιαστικό, με δεδομένες καταλήξεις» button.

· Noun – Noun. For instance, when the user gives ending  –ακι (for noun) and   –ι (for noun), receives as output paired lemmata such as  αμαξάκι [small car, coupe]  – αμάξι [car] etc. The paired lemmata can be located by pressing the  «Διαδικασία εύρεσης ζευγών του τύπου Ουσιαστικό – Ουσιαστικό, με δεδομένες καταλήξεις» button.

The user must type the given endings in greek, lower case, stressless characters. If he wants to search without definition of the second ending (e.g. searching all nouns, not only the ones with a specific ending), he must type a space character, instead of a second ending. Also, the user must press “OK” in whatever MS ACCESS dialog boxes encounters, except for these concerning saving of the results.
































































































































































































































































