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MHOOPMALIMOHHBIE TEXHOJIOTUA
N NPOrPAMMHAA UHXXEHEPUA

INFORMATION TECHNOLOGIES
AND SOFTWARE ENGINEERING

Development of back-end of the service
for internationalization of web-applications

Marat Gainutdinov, Aleksey Shkurkin, Anastasia Pichugina

Tomsk State University, Tomsk, Russia

The active process of globalization is ongoing. It is influential in a great
variety of human activities such as development of web-applications for
businesses, learning and so on. For an application to be used by a large
number of users it must be translated into languages that are accessible to
them. The growing level of globalization and use of the Internet ensure the
relevance of services for localization and internationalization of web
applications.

The objective of this article is creation of the server part of a service
providing internationalization of web-applications.

Created server part of the service (back-end) is presented as an
application programming interface (API) which allows implementation of
any user interface and is available to be used by developers in any
application by calling necessary API method.

Analysis of the subject field

The key concept of the given work is the difference between
internationalization and localization [1]:

Localization is an adaptation of a product and its documentation to the
linguistic, cultural and other requirements of the target market;
internationalization, on the other hand, is design, creating and development
of a product in order for it to be localized easily and barrier-free.

A service for internationalization of web-applications is software, in this
case a web-application, presenting a convenient tool for specialists doing
localization and internationalization.
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Internationalization is achieved by a number of technical processes, such
as usage of UTF encodings, data formatting and design.

Review of alternatives

There are quite a few similar services, so for a critical review and
comparison with the back-end of the service under development (U29N),
only those that provide their API were taken. All services have a number of
advantages and features apart from the minimal functionality, however, the
functionality of U29N is fairly simple and well-documented, which makes
the use of it convenient and allows quicker understanding of the mechanism
of this service.

Table 1
Comparison of alternatives
webtranslateit | lingohub transifex oneskyapp u29n
Price €49 €29 €139 $0.05 per word 0
Ease of use - - - +/- +

1) webtranslateit.com — free rate only for small enclosed projects,
minimal rate €49, provides a large but at the same time rather complex
functionality [2].

2) lingohub.com — free rate for Open Source projects, minimal rate starts at
€29 a month, the convenience of use is similar to the previous alternative [3].

3) transifex.com — free rate for Open Source projects, minimal rate €139,
the convenience of use is similar to the previous alternative [4].

4) oneskyapp.com — rate $0.05 per word, relatively convenient API, has
ready solutions for PHP, Python and Ruby [5].

5) U29N — free, fairly simple and well-documented.

Selecting requirements

The following functionality requirements were stated with the help of
system analytics. A service must:

» Provide an opportunity to create a language in which a web-application
can be translated and also enable editing and deleting of languages.

e Provide an opportunity to select a language by default.

e Provide an opportunity to create, edit and delete the messages that
represent phrases in a translated web-application.

o Mark the messages as problematic under certain circumstances.
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» Provide an opportunity to add, edit and delete translations of messages.

e Provide an opportunity to find and filter messages and translations in
any fields.

e Provide an opportunity for several translators to work simultaneously;
therefore, the data showed must always be actual.

The process of internationalization requires two specialists: an editor and
a translator.

The following use case diagram was created after all requirements were
considered (Fig. 1):

A service for internalization of web-applications

Languages CRUD

Creating and
editing of
messages

/
T
Selecting of
Editor default language
iew of actual languges, View of transiated
messages and e
translati web-application
PR ranslations
— User
—— ] Tracking of problematic
messages

Translator ]
Translations CRUD

Fig. 1. Use case diagram

The selected functionality requirements are distributed among users in the
following way:

Editor: determines what languages the web-application is translated in,
prepares the messages that must be translated for the translator. Editor can
also modify the translation and evaluate it. Actual messages, translations and
languages are defined as correct data.

Translator: while working with the service translates the messages
created by the editor.

User: receives the necessary translations, which are placed in the
provided spaces of the interface of a web-application.
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Domain modelling

A domain model was designed and is presented below (Fig. 2):

Message

alias: string MessageCategory

Y

—>comment: string name: string

. isTranslationEmpty: boolean
Translation

translation: string isTranslationActual: boolean

isActual: hoolean —

Language

name: string

code: string

locale: string
isDefault: boolean
isPublished: boolean

Fig. 2. Domain model

Language — languages that are in the service and in which a web-
application is translated.

e name — the name of the language which is reflected in the language
selection menu.

e code — two or three letters that represent the language during the
intermediate processing of a user in the web-application.

e locale — denotes the regional customizations that can be applied to the
language, for example date format and so on.

e isDefault — boolean field which can only be used in one language,
which is the main language of the web application.

o isPublished — boolean field which shows, from the editor’s perspective,
that a translation is ready to be reflected in the user’s web-application.

MessageCategory — categories of messages.

e name — name of the category.

Message — messages.

o alias — the content of the translation.

o comment — the description of the context, in which the message is used.

e isTranslationEmpty — boolean field, which shows the absence of a
translation in at least one of the languages.

e isTranslationActual — boolean field indicating that there is at least one
translation of a message that does not satisfy the editor.
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Translation — translation of the message into one of the languages.

o translation — the content of the translation.

e isActual — boolean field, which indicates the correct translation (from
the editor’s perspective).

Implementation tools

Framework Yii2 was chosen for implementation of server part. Yii2 is an
object-oriented framework in PHP, which implements the MVC paradigm

PostgreSQL was used as the DBMS.

Centrifugo was used for the implement of web-sockets. Centrifugo is a
separate server that maintains constant connection with users of the service.

Design

The scheme of the architecture of the project, which was implemented
with Yii2 framework, was designed and is presented on component diagram
[6] below (Fig. 3):

<<component>> g <<component>> gl
U29N-logic U20N-rest
ILocaleComponert - >
ILocaleComponent component>> g
LocaleRest O
LocaleLogic g O )74‘ ILocaleRest
I
O | <<component>> g]l
,,,,,, L
N ILocaleEvent . I O
| | 7 | |
i 1 L.
i IMessageCategoryCi
<<component>>
) I [ ) ] e v E| O
i
o oo 8 Oc----* | I [ [ essages
> I
______ H
O< N | <ccomponent>> @l
ILanguageEvent . D, | |

<<component>>
- }Ai TranslationRest g l——o

i
[
[
MessageCategoryLogic g O<----- .
[
O b
[
~ IMessageCa(egoryEvem: 1
i
i Lo
i o
i Vo <<component>> gl
1 o U29N-centrifugo
: D << >: g]
L component>>
MessageLogic g O<---- L e LanguageCentrifugo O
! _/

,,,,,, 1L I
|
Y IMessagEvent ' |
I

I ! I
1 b <<component>> g
i i
1 ) @)
L mponent i IMessageWebSockets

TranslationLogic g O

O----- . <<component>> g
******* D o

Fig. 3. Component diagram

269



As shown in Fig. 3, the functionality of the application is divided into
three packages:

U29N-logic: contains business-logic and provides it to other packages.

U29N-rest: with the provided business-logic implements RESTful API —
a programming interface of an application, implemented with help from the
architecture style REST — Representational State Transfer. If a service fulfills
the requirements of REST, it is considered RESTful.

U29N-centrifugo: implements the functionality for an asynchronous
exchange of data.

Implemented API

The developed application programming interface implements the
necessary functionality for entities:

1. Languages: CRUD was realized and the change of the main language
of the application (default language).

2. Categories of messages — CRUD.

3. Translations — CRUD.

4. Messages — CRUD was realized, the automatic change of marks of
problem was realized using the processing of events. It is responsible for
presence of problems in a message — isTranslationEmpty and
isTranslationNotActual in case of special events.

Implemented API is available to be used for example in front-end, CMSs,
applications developed with other frameworks, etc. by calling necessary API
method.

Conclusions

The result of the work is the server part of a service, presented as API and
containing all functionality necessary for internationalization of web-
applications.
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