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Abstract — We would like to present the dictionary we
have been compiling for two decades, as well as the electronic
lexicographic system used to create it, which was specifically
developed for this purpose twenty-three years ago. This is a
good example of an almost-without-financing, long-term
strategy for developing IT systems for language technology
purposes, and it could be successfully used to create
dictionaries for other endangered languages as well.
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In 2003, the author created a new electronic system for
the Baltic Latvian — Latgalia Latvian dictionary, which he
began compiling in the late 1990s together with Armands
Kocins.

In slang, Baltic Latvian is simply called Latvian, and Latgalia

Latvian is simply called Latgalian. However, this is not entirely

correct, as both nations identified themselves as Latvians (,,latviesi*

in Baltic Latvian and ,,latvisi* in Latgalia Latvian). Therefore, we

suggest using the terms Baltian and Latgalian instead when shorter
forms are needed.

In 2004, the dictionary had 2,000 entries, in 2006 —
8,000, in 2011 — 14,000, in 2017 — 24,000, and now there
are almost 28,000. In 2010, a public interface was created,
and all these years it has been widely used by people
interested in the Latgalian language. This entire job was
done without any luck in financial support; we had just
some small projects with budgets of a couple of hundred
lats (Ls, LVL). The architecture of the dictionary from the
very beginning was innovative — it was not just a translation
dictionary, but a kind of integrated, universal dictionary
that included information for the simultaneous
development of translation, explanatory, terminological,
dialectal, and other types of dictionaries, with the

possibility of their separate use afterwards. [7] In
traditional ,,paper* lexicography, the dream of a universal
dictionary has been known at least for many decades.

s meopuu  nexcuxoepaguu - Heo6X00uUMoO — noHsmue
MAKCUMATbHOU JIEKCUYECKOU CUCMeMbl U NOHSAMUE YHUBEPCATIbHOZ0
Cn06apsi, 6 KOMOPOM 3apUKCUPOBAHA MAKCUMAIbHAS JIeKCUYeCKAsl
cucmema." [8]

It is recognised as merely a theoretical, idealistic and
unrealisable construction. Objectively, due to the
limitations of paper format — it is impossible to include all
the information and maintain the readability of the text.

Vuueepcanvuvlil crosaps donmdicen cyujecmeosamo 6 Kauecmee
JleKcuKozpaguieckozo udeana 8 ymax cocmagumeneti ciosapeti. mo
yenw, docmusicumas muus 6 abempaxyuu.’ [4]

However, there are successful partial realisations of
this concept, for example, The Big Chinese-Russian
Dictionary:

BbKPC 3anumaem ocoboe mecmo cpedu 08VA3bIYHbIX KUMANCKO-
pycckux  crosapeil. Bo3modcHo Oadice, 4mo cpedu 08YA3bIUHbIX
cnosapeii oH 6oobuje He umeem anano206. Kax auneeucmuueckui
cnosaps oH 606pan 6 cebs pasiuiHie ACNeKmvl KUMAacKo2o A3bIKd,
cgedeHUss 0 KOMOPbIX 0ObIYHO 8bIHOCAMCA 6 OMOEbHbIE CIOBAPU —
spammamudeckue, MOJKogvle, Gpaseonocudeckue, OUAIeKmHble,
ucmopuyeckue, smumono2uieckue. Buecme ¢ mem o pacwupun
PAMKU TUH2BUCTHUYECKO20 CN06aAPs 00 SHYUKIONeOUUeCKo20, CMas
SHYUKIONeOuell Kyibmypbl, 00WecmBeHHbIX OMHOWEHUL, JYX08HO20
obnuxa Kumas u dasce mecminozo xonopuma.® [9]

Electronic dictionaries are not limited in their filtering
capabilities, which is the main problem for paper
dictionaries when dealing with large volumes of
information, especially across different types of it. Thus, it
is possible to collect and include all information for all
dictionary types covered by the ,,umbrella® of universality,

! For the theory of lexicography, the concept of a maximal lexical system and the
concept of a universal dictionary in which the maximal lexical system is fixed are
necessary.

2 A universal dictionary must exist as a lexicographic ideal in the minds of

dictionary compilers. This is a goal achievable only in the abstract.
3 The BCRS occupies a special place among bilingual Chinese-Russian
dictionaries. It may even be unique among all bilingual dictionaries. As a linguistic

dictionary, it encompasses various aspects of the Chinese language, information
about which is usually confined to separate dictionaries — grammar, explanatory,
phraseological, dialectal, historical, etymological. At the same time, it expanded
the scope of the linguistic dictionary to become an encyclopaedic one, becoming an
encyclopaedia of culture, social relations, the spiritual makeup of China, and even
local flavor.
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but display only partial information in a filtered format for
a lexicographic subtype that best suits users’ needs.

Now that our electronic dictionary has reached the
required level and volume, it is time to edit and publish the

paper version too — this is the final step we plan to take
using our electronic system in order to, we hope, preserve
this edition of the dictionary for centuries.

acot|sb [*ac’uots...+ac uota)] adj. -> acains Labot

suoli acls) Labor
Piczimes:

Chr (~/efs, -e), acs (teiklam), die Masche (-, -n).., actepa
psl) — AK

1992, 7 psl.) - EM

Jasmuiza, 1992, 4 psl.) - EM

acotij|s [~ac uotd is...ta ja] subst. (darzk.) Sepeituoj/s, -a [+¢’ép  éit uois’ ...t 10j"d] Labor
acotnis [*ac’uotnis] subst. (darzk.) Cepejamais auguojs [+¢&p’¢j dm ais **aug uois’] Labot
acot|s? [*ac vots...«ac’vota] partic. Cepeit/s, -a [*Cép  éic’...p " ¢éita]; a. augs — Cepeits auguojs

ac|s subst. 1. acs [ac¢§] (vsk. gen. un dsk. nom. acs [aés]; dem. actena); zaudét ~u gaismu — palikt bez ocu
sptidruma; vin$ zaudgjis ~u gaismu — jam aptymsa acs; labas ~is (gaiSas ~is) — spiidrys acs (loba
redzeiba); vecamtévam vel gaisas ~is — vacikam vé] spldrys acs (vaciks v&| labi redz); ~s zilite — acs
zierneits (acs leleite); ~s léca anat. — acs laca; ~s dobums anaf, — ocudubs [...b’s’]; ~s abols anar. — acs
uobels; ~u slimibas — ocu vainis; ~u arsts — ocu uorsts; ~u aizsargs — ocusorgs; (k@da) ~u prieksa —
(ko) acts; visu ~u priek§a — vysu acts; nolasit (kadam) no ~im atbildi — puorskaiteit (kuo navin) acis
atsacejumu; skatities (k@dam) acis — vertis (kam) acis; ~u pilieni — ocu lasis; ~is krit ciet (~is Iip ciet) —
acs lypst kiipa (acs koc ar skalenim sprid); blisinat ~is sar. — bulynuot acs; pievert ~is fiesd@ un parn. noz.
— danierk$t acs; raibs sametas (viss nirbeja; melns metas; zils) gar ~Im tie$@ un parn. noz. — mygla vin
apsamete ap acim; ~is lielas ka pogas (~is platas ka pogas; ~is lielas ka $kivji; ~is platas ka spoles) — acs
kai optigam (plotys acs kai opagam); ~is kluva sarkanas ka trusim (ka vezim, ka vérsim) — acs apsorka
kai ar suoli pibartys; pats savam ~Tm redzéju — pats ar sovom acim redzieju; 2. (kartupela) actena; 3.
(gredzena) actena; 4. (adatas, tikia) acs; 5. (adikja) kalpens; 6. (karsu spélé) acs;

<> ar ~Im vienmér var apést vairiak (ar ~Im varétu apést vél) — progoreigys acs vys &st grib; vin§ ~1s
neko sliktu nesaka, bet aiz muguras apruna — acis tu jam lobs, a aiz ocu nalobs (acis engels, aiz ocu
valns); ~is darba izbijas, rokas darba nebijas — actenis apsabeist, riicenis padora (acs apsabeist, a riikys
padora); uzmest ~i (uzmest ~is) — puorskrTt ar acim; liidzu, uzmet ~i, vai viss kartiba! — lyudzams
puorskrin ar acim, ci vyss paradal; no pirma ~u uzmetiena — nu pyrmuo pasavierina; vin$ vina iemiléjas
no pirma ~u uzmetiena — jis ju imilova nu pyrmuo pasavierina; krist ~Is — svistis acis; nolaidiba krit ~Is
— apsalaisSona svizas acis; dot (ko) par skaistam ~Im (fdpat vien, bez nopelniem) — dit (ki) par skaistu
vaigu; par skaistim ~im ordeni nedod — par skaistu vaigu ordina nadad; redzams ar neapbrunotu ~i —
ar prostom acim monoms; kolagénskiedras ar neapbrunotu ~i nav redzamas — kolagena Skiznys ar
prostom acim namonomys; bazt ~Is (bazt seja; mest acls; mest sejd) — lepct acTs (Tgryust acls; svist kai ar

- acs — actepa, aceite, das Auge (-5, -n).. / acs (adeikjam), die Masche (-, -n)..(..)..acs (kartom, kaulepam), acs (odotas), das

- Ar vinu aci veras menesnika, bet ar utru uz sabra dovza... - (Kristopa Brema ,, Celgjums pa Latgolu”, [ Preili] : Jasmuiza,
- ...kad jis pimidz kreisu aci, tod zyni, ka te Jona k-gs skrin pa gaisu. - (Kristopa Brema ,, Celajums pa Latgolu”, [Preili] :

- Ar viny ritku ést diid, ar iitru lizeikas kotu dur acis. - ("Moras Zeme" // "Rézeknes Vestis", 17.06.2010) - AK

Fig. 1. An example of ,,as-paper-dictionary* printout of the dictionary.

Electronic development of dictionaries opens up new
possibilities for developers and makes non-topical classical
lexicographic perceptions.

However, it adds risks of inappropriate quality too:

Ouepmanusi  coepeMenHOl  JeKCuKozpaguu  cyujecmeento
UBMEHUTIUCL 6 CBA3U C GHEOpeHUeM KOMNLIOMEPHbIX MEXHON02ULL: C
00HOU  CMOPOHUL, NOSGUAUCH — peanbHble  603MOJICHOCHIU
ocywjecmenenus 6 0603puMmble cpoKu Macumabnvix
JleKcuKozspaguueckux — npoekmos, ¢ Opy2oi —  pacUUpUIOCs

npocmpancmeo 05 deamenbrocnmu Komnuasmopos.” [5]

In our dictionary and development system we strive to keep all the
values of paper dictionaries, and just to add advantages of electronic
ones.

While dictionaries were developed ,,on paper, the
main question was ,,what to include and what not to
include?. The balance between wishes and possibilities,
between interestingness and perceptibility of information,
between knowledge and space was the main
lexicographical challenge.

4 The contours of modern lexicography have changed significantly due to the
introduction of computer technology: on the one hand, real opportunities have
emerged for the implementation of large-scale lexicographic projects within a

foreseeable timeframe; on the other, the scope for the work of compilers has
expanded.
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Vards: @na (atrasis)

aHomonims vai homografs: Atdalitajs aiz burta Nr.

Nozimju skaits: |zruna
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Salsinajumi:

| substantivs (lietvar...

Defise: Paskaidrojums

ak.:. S.dz.gal Sdzizr:

i
<

S.
| | J

1.
aSkatit vardu, homografu, nozimi: 1sing Gram_forma:
Mainit nozimes numuru:  Tulkojumu skaits: Pieméru skaits: Paskaidrojums: Konteksts:

I

|

“Tulkojums: Tsing Lociana: Defise: S.dz.s@k: S.dz.gal: S.dz.izr:

[susativs | | v ~| 0

Paskai pirms: Paskaidrojums aiz: Izruna:

[tumss atspidums | [ ]

HTulkojums: 1sing Lociana: Defise: S.dz.sak.. S.dz.gal. S.dz.izr:

[susats | [postisms < <] 0 ’_g_‘ ]

Paskaidrojums pirms:

Paskaidrojums aiz;

Izruna:

aPiemérs pirms Piemérs aiz: isind Paskaidrojumi lzruna:
[koka & | [kika susativs | | V] | | | |
BPiemérs pirms: Piemérs aiz: Sarsinajums: Paskaidrojumi lzruna:
lcilvéka & } ‘cylvﬁka susativs ‘ ] ‘ [ |

BPiemers pirms. Piemérs aiz: Salsingjums: Paskaidrojumi. lzruna:
lmest ~u ‘ mest susativi ‘ tie3d un pamesta no... v | ‘ |
HPiemérs pirms Piemérs aiz: FNE] g Paskaidrojumi Izruna:
Igulét ~a J ‘gulél susativi ‘ \ ~ \ ‘ | | ‘ |
aPiemeérs pirms Piemérs aiz: isind Paskaidrojumi lzruna:
| palikt (kada) ~a | [palikt (kuo) susativi | | v ] | | |
“Piemérs pirms Piemérs aiz: Salsinajums: Paskaidrojumi lzruna:
lba\dTUes no savas ~as ‘ beitls sova susativa ‘ ~ | ‘ |
HPiemé&rs pirms: Piemérs aiz: Salsinajums: P: jumi Izruna:
[acu ~as | [oou susativi | ~] | | | I
aPiemérs pirms Piemérs aiz: ENE] g Paskaidrojumi Izruna:
|-u valstiba ‘ ‘susélwu kieneste ‘ \ ~ \ ‘ | | ‘ |

2,

H8katit vardu, homografu, nozimi: Tsing Gram_forma:

1 \

Mainit nozimes numuru:  Tulkojumu skaits: Piemé&ru skaits: Paskaidrojums:

Konteksts:

: 2 v 5 | |
Tulkojums: ising Locidana: Defise: S.dz.s@k: S.dz.gal: S.dz.izr:

i I 2l S (o | ——
Paskai pirms: Paskaidrojums aiz: Izruna:

[viela. kur var patverties no saules

HTulkojums: sina Loci§ana: Defise: S.dz.sak. S.dzgal.. S.dz.izr.:
| krieslis | [ postisms > [ ] ) ]

Paskaidrojums pirms:

Paskaidrojums aiz:

Izruna:

BPiemers pirms Piemérs aiz: Tsind Paskaidrojumi lzruna:
[koka & | [kaka pakrieslis | | <] | [ ‘
HPiemeérs pirms:. Piemérs aiz: Salsinajums: Paskaidrojumi Izruna:
lno saules patverties ~a } nu saulis globuofls pakriesit ‘ - | ‘
RPiemers pirms. Piemérs aiz: Izruna:

Ivairums augu ~a neaug

Salsingjums: Paskaidrojumi:
‘ lelums augu pakriesll naaug v

Piezimes:

- ..pasorgo$ nakti susatiwi (cieri) nu ko nibiéis.., tyalen godoj un rur
- Susatiwl parodiejot Sowu, kurs niknin iznika.. - ("Inflantuziemies ti ,

- Kae ricAe neraiiket? (Sneatiwe)

~ frantu maiklay -

(' Tatac Azicmn

3

> 4

HomonTmu/homografu skaits:  Stavoklis: TR ET
arjaunot veidlapu

cnla subst. 1. (tumss atspidums) susativs; susats poét.; koka & — kika susativs; cilvéka & — cylvaka susativs; mest ~u #. un parn. — mest susativi; gulét ~a —
gulGt susativi;

<> palikt (kdda) ~a — palikt (kwoj susativi; baidities no savas ~as — beitfs sova susitiva; acu ~as — ocu susitivi; ~u valstiha — susativu kieneste

2. (vieta, kur var patverties no saules) pakrieslis; krieslis poét.; koka € — kilka pakrieslis; no saules patverties ~a — nu saulis globuotis pakrieslt; vairums augu
~d neaug  lclums augu pakriesli naaug
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Fig. 2. An example of the interface for editing one entry of the dictionary..

Electronic systems give us the ability to filter in real
time. This means we can collect all available information
without any disturbance of further work in case of forward-
looking design of the dictionary structure and the
architecture of the development software too. This
fundamentally changes the basic principles of dictionary
creation and deserves extensive discussion and analysis.
Moreover, this means that the main classification criteria
used for ,paper” dictionaries become secondary when
creating a ,,universal electronic dictionary: all of them can
be used as filtering criteria (instead of creating criteria): the
density of entries can cover both general and narrow, as
well as special lexis (regional and social dialects, jargons
and slangs, archaisms), monolingual dictionary can be
combined with a bilingual (or even multilingual) one,
lexical data — with encyclopaedic data, diachronic
(dynamic) data — with synchronic (static), normative — with
referential, data for general use — with specialised.
Arrangements can be defined freely depending on users’
needs, including alphabetical and semantic ones.
Simultaneous development of translational, explanatory,
terminological, dialectal, phraseological and other types of
dictionaries with a possibility of separate usage of them
afterwards from one side makes the process more rational,
as it allows all the information to be stored in the right place
at the same time. On the other hand, it makes the system
more cumbersome, and the design process significantly
more complex. How can such a ,,universal* dictionary and
its development system be created? What should be
considered? Certainly, by universality we mean not only
the type of dictionary content, but also its technical
meaning: a single dictionary should meet the needs of both
modern electronic (both offline and online) dictionaries and
traditional ,,paper” dictionaries—it should be capable of
automated printing and proper publication. We felt the idea
of universality and integrity of dictionary from the very
beginning of our work on it, however it was formalised and
formulated just in [7] — what it should contain, what should
be included, what kinds of classic ,,paper” dictionaries it
should cover etc. Off course, there is nothing absolute in
this world, and universality does not mean that it covers all
possible dictionary variations, but only a fairly large part of
them. For now, if we look at Shcherba’s list of
lexicographical contradictions — he determined the
impossibility of combining the terms of both contradictions
in a single dictionary — we will see that we have combined
5 of the 6 pairs (with the exception of the distinction
between the standard and the ideological, however, if
necessary, we can also add an option of ideological
structuring too).

Oonum u3 nepevix 60npocoe /zeKcuKozpad)uu Aeislemcs, KOHe4YHo,
60NpPOC 0 paA3IUYHbIX MUnax Cﬂoeapeﬁ. OH umeem Henocpez)cmeemioe
npakmuyeckoe 3Ha4enue u dIMnupuiecKu 6ce20a Kaxk-mo pewancs u
pewaemcsi. MC’HC())/ mem 6 OCHOBe e2o Jiexcum p}l() meopemu4eckux
npomueonawo/cel-mﬁ, Komopuvle u HeobxX00UMO 6CKpblMb.

1. IIpomueononodicenue nepgoe: cio6apb aKAOEMU4ecKo2o0 muna
— C108APL-CNPABOYHUK ...

2. Ilpomugononodicenue 6mopoe: IHYUKIOneoueckuli cio8aps —
06wl c1o6apsk ...

3. Ilpomusononodicenue mpemve:
(MoIKOBbILL UTU NEPEBOOHDILL) CLOBADD ...

4. Ilpomusononosicenue yemeepmoe: 0ObIUHbLI (MOIKOSbIL UTU
nepegoonbll) Cl08aApPb — UOEON02UUECKUL CIOBADY ...

5. IIpomusononodicenue namoe:  MOIKOGbIL
nepesoomblil C108aps ...

6. Ilpomueononodicerue wecmoe: HEUCMOPUYECKUL COBAPL —
ucmopuueckuii cnogapy ...° [3]

thesaurus — 00bIUHbIL

cnoapy  —

Two decades ago, we made such a development system,
and all this time we we've been slowly but steadily filling
it with linguistic data (of all types suitable for
lexicographical purposes and from all sources available for
us).

We Dbegan explaining the idea behind our
lexicographical system in [4] and, as we previously wrote,
have been formulated a conceptual generalisation that can
be used as a kind of manual for creating other integrated /
universal dictionaries in [7]. We published several more
examples of what entries in our dictionary look like in [1].
The dictionary is also available online. [6] We are
currently continuing to provide updates on the progress of
our dictionary development and are also considering
integrating other natural language processing methods (for
example, based in machine learning and deep learning)
both for collecting language usage examples for the
dictionary and for generating language resources (e.g.,
parallel corpora, machine translation models etc.) with the
help of the dictionary.

Now it’s time to take the next step and to prepare
it for print. The system supports automatic output in a look
of paper dictionary from the very beginning. This means
that even the data structure was created specifically to
cover almost any paper dictionary (we analysed a lot of
them during the design stage). Therefore, the preparation
for publication does not mean adaptation, but just a usual
editorial work of fully preparing the content, editing, and
correcting mistakes. In any case, this is too much of a
workload for two researchers without organisational
background and financial support. Thus, we are open to
proposals from institutions interested in: 1) publishing the
Baltian-Latgalian (and in future probably Latgalian-Baltian
too) dictionary; 2) to prepare and publish other dictionaries.
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