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Abstract. The article presents the IDEF0model, functionalmodule for the imple-
mentation of electronic translation in Uzbek and Karakalpak languages, which
belong to the family of Turkic languages, as well as software for electronic
translation based on these models and modules.
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1 Introduction

Since the development of electronic translators today is based on the formalization of
information about linguistic objects in applied linguistics, the successful formation and
functioning of electronic translators will need to be studied in terms of the ability to
translate linguistic information into machine language.

Analyzing the work done on machine translators [1], the idea of the TurkLang-7
project is to create a data set for Russian-Turkish sources for low-language pairs and
a system for translating neural machines. In this paper, a semi-automatic process for
creating parallel corpora has been developed.

[2, 10] In this article, a database of phraseological verbs, morphological lexicon,
affixes in Uzbek and English, and their morphological and syntactic models are created.
The agreement of simple sentencemodels for automatic translation has been determined.
recommendations for combining paradigmatic approaches to the creation of electronic
dictionary and software principles for a linguistic database have been developed.

Based on the foregoing, among the urgent tasks are the comparative study of the Tur-
kic languages, the linguistic support ofmachine translation systems and the development
of other special lexicographic resources.
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Accordingly, this article describes the principle of operation of a software package
that provides electronic translation into Uzbek and Karakalpak languages, which belong
to the family of Turkic languages.

Before implementing the electronic translator, we will build a mathematical model
of sentence construction in Uzbek and Karakalpak languages.

Uzbek and Karakalpak languages belong to the group of agglutinative languages of
the Turkic language family. That is, the formation of words in these languages is done
by adding word-forming suffixes to the root word.

It is known that in Uzbek language there is a normal order of words. According to
this order, the possessive is placed before the possessive, and the participle is placed
after it, the definite article and the complement are placed before the participle, which
means that the participle usually comes at the end of the sentence.

However, in order to express a particular methodological meaning, the usual order of
words in a sentence can be changed, such a changed word order is also called inversion.

In scientific and formal styles, the usual order of words in a sentence is largely
maintained. But in conversational, artistic, and journalistic styles, this order change, i.e.,
inversion order, can be applied.

The Karakalpak language uses the same sentence structure as the Uzbek language.
Mathematical models of simple and complex sentences in Uzbek and Karakalpak

languages were developed on the basis of the scheme of simple and complex sentences
formation in two languages.

Here – simple sentence, – complex sentence, A(xi, . . . , xn) – posses-
sive, D(xi, . . . , xn) – complement, S(xi, . . . , xn) – case, K(xi, . . . , xn) – determiner,
B(xi, . . . , xn) – cut.

Using this model, we can see 8 different ways of creating simple and complex
sentences in Uzbek and Karakalpak:

For the Uzbek language
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For the Karakalpak language
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The process of translation in electronic translation is carried out on the basis of the
following sequence:

• in the first place, each word in a given sentence is singled out;
• the anterior and posterior suffixes and stems of each word are checked and separated;
• the extracted pieces are first checked conditionally, then searched from the database;
• The appropriate translation of the allocated piece in the database is taken and the piece
is replaced.

Thus, all the pieces are combined and the result is achieved (Fig. 1).
First, we check and prefix each element of the selected array.
If word have a prefix, it is assimilated as an element of the prefix [j] array. Then the

suffix is checked and separated in the same way.
If a suffix exists, it is assimilated as an element of the suffix [j] array. In some cases,

a suffix can be multiple words. The rest remains in place as an element of the array.
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Fig. 1. IDEF0 drawing of electronic translator

The extracted prefix, stem, and suffix are checked from the database (Table 1-2-3),
respectively. After verification, a new word is created and printed. If no word is found
in the table, it is printed as translated text [3–6].

Based on the above models and algorithms, electronic translator software has been
developed. The figure below shows the functional modules of software performance
(Fig. 2).

The developed interface of the software “Bilingual electronic translator” has the
following appearance.
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Fig. 2. Functional diagram of software performance

Figure 3 shows a view of the homepage of the program.
The main page consists of the main part of the program performing electronic trans-

lation, a translation window, an electronic dictionary, an annotated dictionary, a link,
adding a new word, a button to download a file and copying sections.
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Fig. 3. Home page

In Fig. 4, in the language selection section, the menu for selecting the Uzbek-
Karakalpak (Karakalpak-Uzbek) language is shown. The user can translate by selecting
the desired language (Fig. 5).

Enter the word in Uzbek and Karakalpak. The meaning of the entered word is
indicated in the section “Word Meaning” (Fig. 6).

In the section of the annotated dictionary, the word in Uzbek is entered in the “Enter
a word” field, and in the section “Meaning of a word” it is given with comments on word
groups.

In the “Add word” section you can add new words to the database in Uzbek and
Karakalpak languages. In this case, the word is entered in the “Enter a new word“
section, and in the “Select language” section, the language in which the word is entered
is selected, and the “Add” button is used to add a new word to the database (Figs. 7 and
8).
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Fig. 4. Language selection department when performing electronic translation

In the links section, the user can enter the first name, last name and postal address
and leave a message to the developer in the “Message” section.

In the file upload section, the user can upload a.doc file and translate the full text.
In the “Copy” section, the user can make a copy of the translated text and paste it

into the desired file [7–9].
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Fig. 5. Electronic dictionary department

Fig. 6. Annotated dictionary section

Fig. 7. Add a new word section
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Fig. 8. Communications department

Conclusion. In conclusion, it can be said that the electronic translator was implemented
using thementioned IDEF0model and the functionalmodule of the software. Thismodel
and functional module can be used in languages belonging to the family of Turkic
languages and agglutinative languages.
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