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Abstract

The object of research is the academic trilingual (Ukrainian-Russian-English) "Dictionary of
Ukrainian biological terminology" (SUBT) [1]. This dictionary is an authoritative terminographic
work that embraces the normative general scientific and widely used and narrowly specialized
terminology of biological sciences, recorded in encyclopedic, general language and special
dictionaries, in scientific, popular science, educational and informative literature. The dictionary is
published in small editions in traditional paper form; it is very popular among users - scientists,
graduate students and students of biological specialties.

The digital version of the dictionary in pdf-format was used in the research. The research process
included the construction of a formal model of the lexicographic system of SUBT, the analysis of
which provides an opportunity to generalize it to other terminological dictionaries. The developed
model of the lexicographic system of SUBT was used to create a representation of the text of the
Dictionary by means of XML markup language, which was used to convert the pdf-file of SUBT
into XML-file, which completely reproduces the formal structure of the lexicographic system.

The presence of an XML file allows you to build a database according to the structure of the
dictionary article. The XML file is proposed to be used as an intermediary between the paper version
of the dictionary and its implementation as an online lexicographic system. The possibility of
building a formal model for dictionaries of this type is considered.
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1. Introduction

As you know, the dictionary consists of dictionary articles, is a certain set of them. If the dictionary
is built according to the canons of lexicographic science, then it has a certain structure to which all its
dictionary articles are subject. Usually the structure of dictionary articles is described in the preface to
the dictionary. But between different dictionary entries of the same dictionary there are many
connections, relations, reflections, which reflect the content of the subject area that is the object of
lexicography, and these relations are usually implicit. However, they are very important for users and
those who want to use the dictionary to conduct their own research and create new dictionaries. Partially
mentioned structural vocabulary effects are described in the works [2, 4, 6]. General theory of dictionary
structures - the theory of lexicographic systems was created by V. A. Shirokov in the 90s of last century;
The most complete presentation of this theory and its applications is published in the seven-volume
edition "Linguistic and Information Studies", which is available for free on the website of the Ukrainian
Linguistic Portal at https://www.ulif.org.ua/publication. In our work we will follow the principles of
this theory.

It is important to distinguish between the most formal model and the XML scheme (coding scheme).
That is, it is necessary to consider the form and content of lexical information in the abstract, regardless
of the requirements and restrictions imposed on its final presentation as a coded or printed object [7, 8].
This process is important, because dictionaries can be coded not only for the purposes of publication in
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printed (book) or electronic form (website), but also to create computational lexicons. Therefore, it is
very important to develop a model that can later be transformed into a variety of alternative formats [3].
In this paper, we outline the following stages:

1. Lexicographic system (L-system) development of dictionary structure

2. Marking the text of the Dictionary with XML tags according to the structure of its L-system (XML
document)

Using the examples of dictionary articles of the selected dictionary, we will demonstrate how the
XML schema can be applied to any dictionary article. Due to its generality, we believe that our model
can serve as a basis for presenting, combining and extracting information not only from dictionaries of
the same type, but also from a wide range of terminological dictionaries [5].

2. The steps

2.1. Lexicographic system development of Dictionary of Ukrainian biological
terminology (SUBT)

We introduce the notation: A—B it will mean, that A o B. Then, following the theory of
lexicographic systems [ 2 ], the structure of the L-system of SUBT is presented in the form:
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Figure 1. General scheme of the dictionary article of the SUBT



In scheme 1, the structural elements mean the
following:

CC — dictionary article text

3T_V — the title term is Ukrainian
Th; — terminological block
TK_Y,— terminol. complex ukr.

T_V — the term is Ukrainian

I'PIY— grammatical remark to the term
I'PITY — grammatical remark after the term
HO — homonym number

MMY — language marker (ukr)

TK_Pmn — terminol. complex of rus.

T_P — the term is Russian

I'PZIP — grammatical remark to the term
I'PITP— grammatical remark after the term
MMP — language marker (rus)

CPP — semantic trailer

TK_A, — terminol. English complex
T_A — English term

I'PIIA — grammatical remark to the term
I'PITA — grammatical remark after the term
MMA — language marker

CPA — semantic trailer

CMB; — semantic block

BT; — interpretation block

HT — interpretation number

TJI — interpretation

CPT — semantic trailer to tl.

BTCy — block of terminological phrases

TBCJI, — terminological block of phrases

TCK_VY4— terminological complex of
phrases ukr.

TC_V — terminological phrase in the
Ukrainian language

I'PCIY — grammatical remark to the phrase
['PCITY — grammatical remark after the
phrase

MMY — language marker (ukr)

TCK_P, — terminological complex of words.
Rus.

TC_P — terminological phrase in Russian
MMP — language marker (in Russian)
TCK_As — terminological complex of
phrases in English.

TC_A — terminological phrase in English
MMA — language market

BTCJI, — block of interpretations of
phrases

TJIC — interpretation

HTC — phrase interpretation number

CHH; — synonymous block

CH — synonym

MC — synonym marker (Cum.)

BII, — link block

CAHT — sender

CAT,— recipient (can be several)

MII — link token (ous.)

Lexical information in dictionary articles can be represented in the form of a tree structure, which largely
reflects the natural hierarchical organization of entries in printed dictionaries. Consider the examples in the

notation of the scheme:

Example 1.

BY#ca, -iB, MH., 00H. BYC, -a (poc. YCbt, 0. yc., anen. Whisker (y meapun), tendril (y pocaun), moustache
(v moounu), antenna (v komax)) 1. 3aranpHa Ha3Ba pO3MIIIIEHUX OLIs pOTa YyTIMBUX BOJOCHH (BiOpPHCIB) y
CCaBI[iB Ta IICTHHKOIOMIOHOTO Mip’s y NTaxiB, NesIKi JOTHKOBI yTBOpH y 0e3XpeOeTHUX TBapHH; 2.

HanzemHi BUTKI TPUKPITLTIOBAIBHI TATOHU Y POCITHH.

Marking Representation in the SS

T6 By#ca, -iB, MH., 00H. BYC, -a (poc. ycbitt, ed. yc., aHen. whisker (y meapuH), tendril
(y pocaun), moustache (y no00uHu), antenna (y komax))

3T sy#ca
TK_ Y1 sy#ca, -iB, MH.
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OOH.
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poc. ycoi
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yCbi#

eo. yc

poc.

yc

eo.

aHen. whisker (y meapun)

aHan.

whisker

Yy M8apuH

tendril (y pocaur)

aHan.

tendril

Y POCAUH

moustache (y a100uHU)

aHan.

moustache

Y MOOUHU

antenna (y Komax)

aHan.

antenna

y Komax

1. 3aranbHa Ha3Ba poO3MilLeHUX 6ina poTa YyTAIMBUX BONOCUH (BibpuciB) y ccaBuiB
Ta WeTUHKonoaibHoro nip’a y ntaxie, AeAKi OOTUKOBI yTBOpU Yy He3xpebeTHux
TBapWH; 2. Haa3emHi BUTKI NpUKpinAOBaAbHi NAaroHM y POCAKH.

1. 3aranbHa Ha3Ba poO3MilLeHUX Bina poTa YyTNIMBUX BONOCUH (BibpuciB) y ccaBuiB
Ta WeTUHKonoAibHoro nip’A y ntaxie, AeAKi OOTUKOBI yTBOpU Yy He3xpebeTHUX
TBApWH

1

3aranbHa Ha3Ba pPo3milLleHUX binsa poTa YyTAMBMX BONOCKH (BiBpuciB) y ccaBuiB Ta
LLeTUHKOoNOAIBHOro Nip’Ay NTaxis, AeAKi 4OTUKOBI yTBOPU y 6e3xpebeTHNX TBapuH
2. Hapa3emHi BUTKI NpUKpPiNAoBaabHi NaroHM y POC/nH.

2

HaasemHi BUTKI NpUKpPiNAoBaabHiI NaroHN y POC/InH.

In the example, there is only one terminology block and one semantic block, respectively. It was found



that in dictionary articles there are as many terminological blocks as semantic ones and vice versa. There
are two Ukrainian complexes in the terminological block. Presented as: By#ca, -iB, mw.; 00n. BYc, -a. In
the semantic block there can be some interpretations in an example of them two are found:
1. 3aranpHa Ha3Ba pO3MILICHUX OIS pOTa YyTIUBUX BOJOCHH (BIOPHCIB) y CCaBIIiB Ta METHHKOMOAIOHOTO
mip’st y mTaxiB, AesKi JOTUKOBI yTBOpHW y 0e3xpebeTHUX TBapuH; 2. HagzeMHi BUTKI MpHUKPIMIIOBaIbHI
MArOHH Y POCJIHH.

Example 2.

HOBOHApoO#KeHnii 1. npurm. (poc. HOBOPOXKIEHHBIH, anen. NEONAtUS, neonate) skuii HemaBHO a00 TIMBKH
0 HApOIUBCS; 2. iM., -Or0 (poc. HOBOPOXKIEHHBIA, aren. newborn, infant) mroauHa, ska HETaBHO
Hapoxumacs.

Marking Representation in the SS

TB: HOBOHapo#aKeHuit 1. Mpuxkm. (poc. HOBOPOXKAEHHBIN, aH2s. neonatus, neonate)
3T HOBOHapo#aKeHU

TK_Y HOBOHapo#a)KeHu 1. npukm.

MMY VKp.

TV HOBOHapo#aKeHU

reny MPUKM.

TK_P pOC. HOBOPOXKAEHHbIN

MMP poc.

T HOBOPOMAEHHbIN

TK_A aHesn. neonatus

MMA aHan.

TA neonatus

Cb; 1. AKMI HeaaBHO abo TiNbKK WO HAPOAUBCS;
BT 1. AKMIN HeaaBHO abo TiNbKK WO HAPOAMBCS;
HT 1

Th AKUN HepaBHO abo TiNbKK LWOHAPOAUBCS;
TB, im., -oro (poc. HOBOpPOXKAEHHBIW, aHea. newborn, infant)
TK_Y HOBOHapo#AXKeHWUI im., -oro

MMY VKp.

TV HOBOHapo#aKeHUi

reny im., -oro

TK_P pPOC. HOBOPOXKAEHHDIN

TP HOBOPOXAEHHbIN

MMP poc.

TK_A; aHen. newborn

TA newborn

MMA aden.

TK_A; infant

TA infant

MMA aHen.

Cb; 2. Nt0AMHa, AKa HegaBHO Hapoaumnacs.

BT, 2. Nt0AMHA, AKa HegaBHO Hapoaumaacs.

HT 2.



TN

NOANHa, AKa HeJ4aBHO HapoAdunaaca.

The example reveals two terminological blocks and two semantic ones, respectively. The first
terminological block is complete, it consists of Ukrainian, Russian and English complexes. The second
block is cut. The terminological block Ukrainian in both complexes has a common Ukrainian term, which
is the title word. Semantic blocks, respectively, consist only of interpretations.

Example 3.

auuaodi#nbumii (poc. atmnodu#npHeii, anen. acidophilic) 1. SIkuii mae 3maTHiCTH 3a0apBIIOBATHCS
KUCITUMU OapBHUKaMU; anuaodi#abHi oprani#3vMu ous. oprani#3m: oprani#3mu anunodi#abui. CuH.
KUCJIOTOJIIO#0HMTL; 2. SIkuii pocTe TUTbKU B KHCIOMY CEPEOBUIIII.

Marking
T6

3T

TK_Y

MMY
TV

TK_P
MMP
TP
TK_A
MMA
TA

Cb

BT,
HT
Tn
BT,
HT
Tn
CWH
CH
MC
BN
CAHT
CAT
Mn

Representation in the SS

auupooi#nbHnii (poc. aupaodu#inbHbil, aHen. acidophilic)
aunpodi#nbHunii

aunpodi#nbHunii

VKD.
aunpodi#nbHui

poc. aunaoduHabHbIN
poc.

aunaopuHnbHbI
aHen. acidophilic

aHan.

acidophilic

1. AAKMIA mae 3paTHiCTb 3abapBAOBATUCA KUCAUMUM BapBHUKAMK; aunaodi#nbHi
opraHi#3mu dus. opraHi#am: opraHi#amu aumpodi#nbHi. CuH. Kucnotonto#6HMIA;
2. AIKUIA pocTe TiNIbKM B KUCIOMY CEpesoBULL.

1. AR mae 38aTHiCTb 3abapeatoBaTUCA KUCAMMU BapBHUKaMU;

1

AKNIN mae 38aTHICTb 3a6apBAOBATUCA KUCAUMM BAPBHUKAMU;

2. AIKUI pocTe TiIbKM B KUCIOMY CEpenoBULL.

2

AKUI pocTe TiNbKM B KUCIOMY CEpeaoBULL.

CVH. Kucnotonto#6HMiA

KUcnotonto#6Hni

CuH.

aumnpodi#nbHi opraHiiamu dus. opraHi#am: opraHi#iamm aungodi#nbHi.
auunpodi#nbHi opraHiiamu

opraHi#am

dus.

The semantic block can be filled with blocks of terminological phrases, synonyms, blocks of references.
Terminological blocks can be several, they can be presented in one or two complexes. The examples
illustrate some variants of the structure in the notation of the scheme.



2.2. Marking the text of the Dictionary with XML tags according to the structure
of its L-system (XML document)

The next stage is the automatic conversion of the lexicographic structure of the dictionary into an XML
document. However, it is obvious that the XML file explains and stores all the structural elements we have
identified and the relationships between them. This is done using a special software procedure developed
by us to automatically mark the text of the dictionary. The marking algorithm is developed based on
polygraphic features of text identification of structural elements of the L-system (boundaries of the
dictionary article (paragraphs), special symbols, positional characteristics, changes of language, fonts, case
of letters, etc.).

XML dictionary article schema (SS)

<CC> Cnosnuxoga cmammsi
<BTY>saconosnuii mepmin ykpaincokui</3T>
<TBb nomep=p> Tepminonoeiunuil 610K
<TK_Y Homep=i> yxpaincokuit mepmiHono2iuHuil KOMIIEKC
<TY> Tepmin yrpaincoxuii</T> >
<HO> Homep omonima</HO>
<U'P> I pamamuuna pemapxa</T' P>
<MMY> yxp.</MMY>
</TK_Y >
<TK_P HoMep= j> pociticbkuil mepmiHONO2TUHULL KOMILEKC
<T"> Pociiicoruii mepmin</T*>
<CP> Cemanmuuna pemapka</CP>
<U'P> I pamamuuna pemapra</T' P>
<MMP> poc.</MMP>
</TK_P>
<TK_A nomep=K> aneniticokuii mepminono2iunuil KOMIieKc
<T*> Tepmin ancnisicokuti</T*>
<CP> Cemanmuuna pemapka</CP>
<I'P> I pamamuuna pemapra</T' P>
<MMA> anen.</MMA>
</TK_ A >
</Thb >
<CMB Homep=p>
<BT Homep=m> bnox maymauenHs
<TJI> Thymauenns </TJI>
<CPT> Cemanmuuna pemapra </CPT>
<CHH nomep=n> CuroHimiunui 610k
<TY> tepmin</TY>
<TC"> tepmin</TC">
<MC> Cun.</MC>
</CUH Homep=n >
</BT >
<BTC HOMep=I> B0k mepminonociunux cro80cnonyyeHs
<Tbc Homep =t> TepMiHoI0TiUYHUI 0JIOK CJIOBOCIOTYYECHHS
<TKC_Y nomep =f> Vipaincoxuii mepminonoeiunuii KOMIIEKC C1080CNOYYeHHS



<TC"> Tepmonoeiune crosocnonyuenna</TC”>
<I'PC> I pamamuuna pemapra</TPC>
<MMY> Mapxep mosu</MMY>
</TKC_Y >
<TKC_P nomep =g> Pociticokuii mepmiHOI02IUHUI KOMIAEKC CIOBOCHOJIYYEHHS
<TC"> Tepmonoeiune cnosocnonyuenna</TC*>
<I'PC> I pamamuuna pemapra</T' PC>
<MMP> Mapkep mosu</MMP>
</TKC P>
<TKC_A nomep =h> Aneniticoxuti mepminono2iunutl KOMIIEKC CIO80CHOJIYYECHHSL
<TC"> Tepmonoeiune cnosocnonyuenna</TC'>
<I'PC> I pamamuuna pemapra</T' PC>
<MMA> Mapxep mosu</MMA>
</TKC_A>
</The>
<BbTca Homep =V> BJIOK TIIyMa4eHHS CJI0BOCIIOIYYEHHS
<TJIc> TaymadeHHs A0 cjaoBocnoaydeHHA</TJIc>
</BTeca>
</BTC>
<BII> bnok nocunanb</BII>
</CMB>
</CC>

According to the scheme, all dictionary articles were marked. Consider the labeling by example 1,2.

Example 1

CC> <rekct_CC> BY#ca, -iB, MH., 00H. BYC, -a (poc. ycui#, e0. yc., anen. Whisker (y meapun), tendril (y
pocaur), moustache (y zroounu), antenna (y komax)) 1. 3aranpHa Ha3zBa PO3MIIIEHHUX OLIST pOTa UYTIMBUX
BOJIOCHH (BIOpHCIB) y CCaBIliB Ta IICTHHKOIOMIOHOTO Tip’s y TNTaxiB, AESIKi JOTUKOBI yTBOpH Y
0e3xpebeTHux TBapuH; 2. Haja3eMHi BUTKI MPUKPITUTIOBAIBHI IAaroHU y pociuH. <teket CC>

<TB> <rekct_Tb> By#ca, -iB, Mmi., 00H. BYC, -a (poc. Ycbi#, eo. yc., anen. Whisker (y meapuwn), tendril (y
pocaun), moustache (y moounu), antenna (y komax)) </rexcr_Th>
<TK mHOomep='1'_V>

<T_V>By#ca</T_V>

<['PITY> -iB, mn. </TPITY>

<MMY> ykp. < MMY>
</TK V>
<TK nomep=2' ¥V>

<T_V>Byc</T V>

<I'PITY> -a</T'PIIY>

<I'PAY> omu.</TPY>

<MMY> yxp. <MMY>

</TK_V>
<TK nomep='1' P>

<T P> ycui#t</T P>
<MMP> poc. </MMP>



</TK P>
<TK Homep="2' P>
<T P> yc</T P>
<I'PAP> en.</I'P/IP>
<MMP> poc. </MMP>
</TK_P>
<TK Homep='1'_A>
<T_A> whisker</T_A>
<CP>y tBapun</CP>
</TK_A>
<TK Homep="2'_ A>
<T_A> tendril</T_A>
<CP>y pocnuu</CP>
<MMA> anen. </MMA>
</TK_A>
<TK Homep="3'_A>
<T_A> moustache</T_A>
<CP>y moanau</CP>
<MMA> auen. <MMA>
</TK_A>
<TK nHomep='4'_A>
<T_A> antenna</T_A>
<CP>y xomax</CP>
<MMA> aunen. </MMA>
</TK_A>
</Th>
<CMBb>

<bT Homep='1">
<TJI> 3araipHa Ha3Ba PO3MIIICHUX OIS pOTa YyTIUBHUX BOJIOCHH (BiIOPHUCIB) y CCABIIIB Ta
MIETUHKOMOAIOHOTO Mip’sl y MTaxiB, AesSKi JOTUKOBI yTBOpH y Oe3xpebeTrHux TBapuH; </TJI>
</BT>
<bT HOMEP="2">
<TJI> HapmzemHi BUTKI IPUKPITUTIOBAIIbHI TArOHA y pociuH.</TJ[>
</BT>
</CMBb>
</CC>

Example 2
<CC>
<rekct CC> HoBoHapo#mkenuii 1. npuxm. (poc. HOBOPOXIEHHBIN, anen. Neonatus, neonate) skt
HEIaBHO a00 TLTBKU 10 HAPOIUBCS; 2. M., -OTO (poc. HOBOPOXKACHHBIH, anen. newborn, infant) moauna,
sika HellaBHO Hapoaunacs. </tekct CC>
<3T> HoBoHapo#mkennii </3T>
<Tb Homep="1">
<rect_TH> HoBoHapo#keHuii 1. npuxm. (poc. HOBOPOKIEHHBIH, anen. NeONatus, neonate) </rect Th>
<TK_V nomep='1">
<T_VY> HoBoHapo#mxenuii </T Y>
<I'PIIY> npurm. </I'PIIY>
<MMY> yxp. <MMVY>



</TK_¥>
<TK_P nHomep='1">
<TP> HoBopoxxaéuusiii </TP>
<MMP> poc. </MMP>
</TK_P >
<TK_A nomep='1"'>
<T_A> neonatus </T_A>
<MMA> anen. <MMA>
</TK _A>
<TK_A nomep="2'>
<T_A> neonate </T_A>
<MMA> aunen. <MMA>
</TK_A>
</Tb>
<Tb Homep="2">
<rect_TB> 2. im., -0ro (poc. HOBOPOXKAEHHEIH, anar. newborn, infant)</recr Th>
<TK_VY nomep='1">
<T__ V> noBonapo#mxkennii </T_Y>
<I'PITY> im. <TPITY>
<I'PITY> -oro </TPITY>
<MMY> ykp. < MMY>
</TK_¥>
<TK nomep='1'_P>
<T_P> noBopoxnéunsrii </T_ P>
<MMP> poc. </MMP>
</TK P>
<TK A momMep='1">
<T_ A>newborn </T_A>
<MMA> anen. <MMA>
</TK_A>
<TK_A HOMEp="2">
<T_A>infant </T_A>
<MMA> aguen. </MMA>
</TK_A>
</Th>
<CMBb Homep="1">

<BT Homep="1">
<HT>1</HT>
<TJI> sxuii HEAaBHO a00 TUTHKH 10 HapomuBcs; </TJI>
</BT Homep="1">
</CMb>
<CMBb HOomep="2">
<BT Homep="2">
<HT>2</HT>
<TJI> monmuHa, sKa HeAaBHO Hapommiacs. </TJI>
</BT HOMep="2">
</CMb>
</CC>
The transition to an XML document is due to the need to define author tag sets and attribute names.
Document XML structures can also be nested, providing any level of hierarchy, as long as the rules for



embedding XML documents are followed. XML documents can contain any optional grammar descriptions
of the document so that other programs can check its structure. The XML representation of the dictionary
obtained in this way makes it possible to form its lexicographic database in automatic mode. This stage will
be considered in a separate paper.

3.

Discussion

After going through a number of stages, we have achieved many benefits:

1. In the digital world, dictionaries will be given new life as they are presented in a modern way.
2. Working with the content showed many errors that the program highlighted.
3. In the future proper XML will help implement the right search engine on site.

4. Any changes that will need to be made to the site can be made through a modern editing system.

4. Conclusion

Although there are still questions, it has been demonstrated that it is possible to digitize a paper

dictionary and save it in XML and on the Internet. The key is to use standard components that can be reused
in other projects and have simple data formats that are easy to edit with free tools

5.
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