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Abstract 

The Czecho-Slovak Word of the Week is a joint popularization project of Czech and Slovak 
linguists. Throughout the year, each and every week, we are publishing a new entry on the 
website https://slovo.juls.savba.sk, written parallelly in Czech and Slovak, the central part 
being a language feuilleton supplemented with data drawn from language corpora and 
quotations from contemporary and historical monolingual and translation dictionaries. In a 
way, we see the website as a dictionary, with a fixed macrostructure of 52 weekly published 
entries, and a microstructure, determined by the order of the individual components. Thus, our 
project could be considered a good example of “invisible lexicography” in practice. The target 
audience is presented with various kinds of lexicographic information unobtrusively, covertly, 
and invisibly, usually not even feeling that they are “leafing through” a dictionary. 
At this year’s eLex, we plan to present not only the website but also the database behind it. 
Our solution uses modern web technologies: the JHipster application generator in combination 
with the Vue front-end framework and the PostgreSQL database. The application allows the 
administrator to easily enter content, including importing and formatting texts from various 
sources, and to use audio samples from spoken corpora as well. 

Keywords: Czech; Slovak; JHipster application generator; Vue front-end framework; Word 

at Glance interface; PostgreSQL database 

1. Introduction 

The Czecho-Slovak Word of the Week is a joint year-long popularization project of the 
Institute of the Czech National Corpus and the Ľ. Štúr Institute of Linguistics of the 
Slovak Academy of Sciences, that was inaugurated on the occasion of the 30th 
anniversary of the dissolution of Czechoslovakia (January 1, 1993). Throughout the 
year, each and every week, a new entry, written in parallel in Czech and Slovak, is 
published on the project website (https://slovo.juls.savba.sk). We intend to draw the 
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attention of both the Czech and the Slovak publics (especially the younger generation, 
for whom the former mutual intelligibility between the two languages no longer holds) 
to the interesting parallels, but chiefly the differences, between our two languages. We 
try to do so in a user-friendly and entertaining way, the central part of each entry being 
a language feuilleton (a very popular genre in Czechia and Slovakia), supplemented 
with data drawn from language corpora (SYN2015, SYN2020, and ORAL v1 for Czech; 
prim-10.0-public-all and s-hovor-7.0 for Slovak) and the respective entries from some 
older monolingual and bilingual dictionaries (Bernolák 1825, Jungmann 1835-1839, 
SSJČ 1960-1971, SSJ 1959-1968, KSSJ 2003, ČSS 1981, SČS 1967). In a way, we see 
the website as being a dictionary with a fixed macrostructure (52 entries including some 
multi-word units1) and a microstructure determined by the order of the individual 
components (described in Škrabal & Benko, 2019: 475-476). Thus, our project could be 
considered a good example of “invisible lexicography” in practice. The target audience 
is presented with various lexicographic information – be it frequency statistics for 
various text types, examples from both written and spoken corpora, or quotes from 
older dictionaries – unobtrusively, covertly, and “invisibly”, usually without them 
having the feeling that they are “leafing through” a dictionary. 

At this year’s eLex, we intend to present not only the website but also the database 
behind it within the demo section. Our solution uses modern web technologies: the 
JHipster application generator (https://www.jhipster.tech/) in combination with the 
Vue front-end framework (https://vuejs.org/) and the PostgreSQL database 
(https://www.postgresql.org/). The application allows the administrator to easily enter 
content, including importing and formatting texts from various sources (dictionary 
portals, Word documents, etc.), and to use audio samples from spoken corpora as well. 
The website itself is graphically based on the Word at Glance interface (Machálek, 2019, 
2020), as the original layout was adapted to the needs of our project. 

In this paper, we want to focus mainly on the technical background of the whole project. 
In the following chapter, both the backend and the frontend will be described as well 
as the specific work with the database, i.e., the way to add a new entry to it. Other 
aspects of the project (project team setup2, workflow, promotion, etc.) are left aside on 
purpose, as we plan to devote a separate article to them after the project is finished 
(December 2023). 

2. Technical overview 

We had several options for the technical implementation of the planned project website. 

 
1  The choice of the list of entries was more or less random and influenced by our personal 
preferences. 

2  Our team is largely made up of external writers of feuilletons, mostly linguists. Their texts 
are edited, proofread, and supplemented with information from corpora and dictionaries, for 
each entry has the same microstructure. In addition, a programmer and a graphic designer 
were necessary for the successful implementation of the project. 
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We rejected the simplest solution: static HTML pages, mainly because the content 
could be filled and changed only by a technician. A reasonable option was also to 
modify the existing Word at Glance website (https://www.korpus.cz/slovo-v-kostce/), 
which is visually based on a similar tile system. Alternatively, an established content 
management system, such as WordPress, could be used too. Considering various factors 
(e.g., technical limitations of our infrastructure with respect to WordPress, the original 
estimate of the scope – a word for each day, thus, up to 365 episodes of the series which 
would require massive automation3 ), we decided to base our own solution on the 
technology with which we already had experience. Naturally, this approach has its pros 
(control over every aspect of the website, no need to limit to existing templates, pay 
for external hosting, etc.) and cons (more overall work, inability to get “free” features 
for the blog that are common in established systems). An important requirement for 
our website – after taking the broad target audience, promotion via social networks, 
and overall trends into account – was to be mobile-friendly (see also Fig. 11 below). 

2.1 JHipster application generator 

Our web application was generated by JHipster generator. JHipster is a development 
platform that can quickly generate, develop, and deploy modern web applications and 
microservice architectures. The generator has been around since 2013 and is well 
established and popular. It generates Spring Boot based Java web server along with 
web frontend application (Angular, React or Vue based). Generating an application 
skeleton using JHipster is simple and straightforward, requiring only the answering of 
a dozen questions (application name, monolith or microservices application, database 
type and brand, etc.) 

 
3  This original idea was abandoned during the preparations, as it turned out that the daily 
frequency would require disproportionately more time and energy, as well as a larger team, 
which was not possible due to the limited budget. Furthermore, we supposed that a daily 
periodicity would not have been beneficial in maintaining the interest of the audience; in 
fact, it might have had quite the opposite effect. 
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Figure 1: JHipster questionnaire 

 

Immediately after answering these questions, the generator creates the first version of 
an application, both backend server and frontend web. The application is already 
executable at this point, obviously, with no business logic yet. 

Features list includes: 

• User management: frontend & backend for creating and editing users with roles 
(Admin, User); 

• Metrics: a smart console for displaying runtime characteristics of the running 
server (memory, CPU load, number of server threads, number of requests and 
their result codes); 

• Health page, Configuration page, Logs settings page: further server diagnostics 
and settings.  
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2.2 Modelling and generating entities 

In this step we populated the web application with data. JHipster comes with a handy 
tool – JDL-Studio – where data entities can be modelled and visualized, along with 
relations between the entities. 

 

 

Figure 2: JDL-Studio tool  

 

Three entities were created: 

 The WordPair entity is a crucial entity, storing all the data necessary to 
display language posts. All entries have separate Czech (CZ) and Slovak (SK) 
items and can be mapped in a straightforward way to the user interface. Every 
record in the WordPair entity is used for rendering just one post (the entire 
“Word of the Week” article). The entity consists of text items (LemmaCZ, 
LemmaSK, etc.), long text items – TextBlob (UsageNoteCZ, UsageNoteSK, etc.), 
and image items – ImageBlob (StatsPictureCZ, StatsPictureSK), along with 
special items like Order (validity date for a post in numeric format), Enabled 
flag, ID (unique numeric value for each record), etc. 

 The Author entity stores information data about authors of feuilletons, namely: 
author’s name, photograph, and short biography. Each record in the WordPair 
entity is linked with two records in the Author entity: AuthorCZ and AuthorSK. 

 The GeneralParam entity stores general-purpose parameters and data for the 
web application, e.g., various text templates.   
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Once the entities scripts are ready, we include them in the application, using JHipster 
command. This results in actual database tables being created on the backend 
(Liquibase scripts to create the tables). Besides, we get Java objects representing the 
entities and Repository and Resource Java Beans to access and manipulate the entities 
via JPA framework. Lastly, CRUD operations (Create, Read, Update, Delete) are 
completely implemented for all our entities, both on the back- and frontend side. REST 
API endpoints are created on the server so that the Vue frontend can access them. 

Populated user interface for entities editing looks like this: 

 

Figure 3: Word Pairs entity 

 

 

Figure 4: Authors entity 
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Figure 5: Create/edit an author form 

2.3 Creating an application homepage and other pages 

With the application skeleton generated by JHipster, one can finalize the application 
by the manual creation of the homepage and other pages. Obviously, this part took 
most of the entirety of the development time. We have created: 

• Home page – word pairs “posts” viewer with navigation (previous week, next 
week); 

• About page – information about the project purpose and team, contacts, and 
credits; 

• Media page – memorable promo actions for the project in various media (TV, 
radio, blogs); 

• Archive page – a timeline with all the published posts. 

2.4 Technology stack overview 

2.4.1 PostgreSQL 

PostgreSQL is a powerful, open-source object-relational database system with over 35 
years of active development that has earned a strong reputation for reliability, feature 
robustness, and performance. Nowadays, the PostgreSQL is used even in enterprise 
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solutions, competing with legendary systems like Oracle DB. It also incorporates full 
search features, including stemming (Czech language stemmer is available, Slovak 
language stemmer not yet), removing stop words during search. 

2.4.2 JPA (Spring Data) 

JPA stands for Jakarta Persistence API, a set of concepts for Java objects persistence 
and object-relational mapping (ORM). On our server, this layer is used for accessing 
the physical database. JPA allows various conceptual approaches to handle data in the 
application (Code First, Model First, Database First). On a practical level, Repository 
objects are created in our server for DB access purposes. Each entity has its own 
Repository object. The framework tries to help with DB queries as much as possible – 
for trivial ones like findById, a coder does not need to write any code. Simple queries 
can be written just by query method name (e.g., findAllByNameLike), JPQL database-
agnostic query language, or native DB query. Combined with pagination and ordering 
support, it is not complicated to create backend queries for various frontend grids. 

Code examples: 

Query used to pick current Word of the Week record, given current system date as 
parameter. The JPA translates method name to actual query by itself: 

// current 

public List<WordPair> findTop1ByEnabledTrueAndPoradieLessThanEqualOrderByPoradieDesc(Integer 

currDateNumber); 

Figure 6: Query used to pick current Word of the Week record, given current system date as 
a parameter  

 

//findAllTiny 

@Query( 

    "Select new com.peto.wotd.service.dto.WordPairTinyDTO(w.id, w.poradie, w.enabled, 

w.lemmaSk, w.lemmaCz, ask.name, acz.name, ask.shortName, acz.shortName)" + 

    " from WordPair w " + 

    " left join Author ask on w.authorSk.id = ask.id  " + 

    " left join Author acz on w.authorCZ.id = acz.id  " 

) 

public Page<WordPairTinyDTO> findAllTiny(Pageable pageable); 

Figure 7: A more complex query for obtaining all word pairs list, using reduced DTO object 
for effective transfer. The query gets pagination settings from UI as a parameter (e.g., page 3, 

ordered by lemmaCZ). 
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2.4.3 Vue frontend framework 

Vue is an approachable, performant, and versatile framework for building web user 
interfaces. Introduced in 2014, it has gained popularity and user base since then. Given 
the tremendous development rate in this web frontend area, we can look at the Vue as 
“just another web framework”. Nevertheless, the Vue belongs to state-of-art ones as of 
2023. 

From a developer’s point of view, Vue is similar to the React framework, yet improved 
and simplified in many ways. Unlike in React, Vue comes with handy HTML tags for 
if-then-else constructs, loop constructs, etc. so there is no need to combine HTML code 
with JavaScript code, producing a hard-to-read, hard-to-maintain mess. 

Code examples: 

<div v-if="isMobile" class="col-md-12" style="padding-left: 0; padding-right: 0"> 
 <h4 class="centered"> 
  <a @click="navigatePrev()"><font-awesome-icon icon="chevron-circle-left" size="1x" /></a> 
  {{ currDate }} 
  <a @click="navigateNext()"><font-awesome-icon icon="chevron-circle-right" size="1x" /></a> 
 </h4> 
</div> 
<div v-else class="col-md-12"> 
 <h2 class="centered"> 
  <v-tooltip top> 

Figure 8: Usage of v-if and v-else Vue tags to render different content for mobile and desktop 
web 

 

<v-timeline :dense="isMobile"> 
 <v-timeline-item v-for="item in items" :key="item.id" color="#c7c7c7" small> 
  <a v-bind:href="'/' + item.id" style="color: #0e5a9d">   
    {{ getDateFormattedFromPoradie(item.poradie) }} <br /> 

   </a> 
  <h5 class="centered" style="margin-bottom: 0px; margin-top: 0.2em"> 
   <span class="magenta">{{ item.lemmaCz }} / {{ item.lemmaSk }}</span> 
  </h5> 

Figure 9: Vue tag v-for in action to render all timeline items for Archive page 

2.5 Visual identity 

The project’s website as well as the accompanying graphic material is based on the 
visual identity created by Jan Kocek from the Institute of the Czech National Corpus. 
The homepage uses a tile system, with each tile containing a different type of content 
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(feuilleton, frequency statistics, dictionary data, etc.). The colour scheme is pale 
blue/black/purple, along with the red and blue of the Czech and Slovak flags. Combined 
with the modern Roboto font, this is a simple and fresh design. 

The graphic designer also created an icon for the site, a logo, templates for metadata 
for social networks, a template for the quotes that appear at the end of the page, and 
a template for the side events related to the project.  
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Figure 10: Screenshot of the web page4 

 

 

 

Figure 11: Screenshot of the mobile version 

  

 
4  A short feuilleton is followed by frequency information (among various text types), 
similarly used words, examples from written and spoken data, and excerpts from older 
dictionaries. 
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2.6 Workflow 

A logged-in user with the admin role can create and edit data in the system. A new 
pair of words is entered into the system as follows:  

Via the menu Entities / Word Pair, we get to an overview of all word pairs (see Figure 
3 above). Pressing the “Create a new word pair” button will open the “Create/edit a 
word pair” form. There we can enter the basic data: the publication date of the post 
in the YYYYMMDD form and the Czech and Slovak lemma form. Pressing the 
“Populate” button will fill in some of the following items using the templates defined 
in the General Params entity. These are templates for corpus samples and dictionary 
data with links. Other items can be added subsequently: frequency graphs and numeric 
items for frequencies, word-clouds for the “Similarly used words” tile, or screenshots 
from older monolingual dictionaries. We get the data from the “Word at Glance” portal, 
the JÚĽŠ dictionary portal, and other tools. 

 

 

Figure 11: Create/edit a WordPair form 
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We save the document with a feuilleton in HTML format. Having opened the HTML 
file in a text editor, we copy-paste it into the “Usage Note Sk” and “Usage Note Cz” 
entries. We press the button below the item to clear the text and manually edit the 
section headings. Corpus entries “Written Language Sk”, “Written Language Cz”, 
“Spoken Language Sk”, “Spoken Language Cz” supplement the template with apposite 
examples from the corpora. We highlight the keyword pressing the relevant button. We 
equip the dictionary entries “Lex Desc Monoling Sk” and “Lex Desc Monoling Cz” by 
taking the formatted dictionary text from the dictionary portals page code (via the 
browser function “View page source”). After the copy-paste we press the button below 
the entry. The rich dictionary formatting will be preserved. The links in the “Additional 
Resources” section are already filled in. We add the audio recordings for the spoken 
language samples, in JSON format, to the “Extra Data” entry. We get this audio 
material from spoken corpora, e.g.: 

"audioSK" : "https://korpus.juls.savba.sk/hovor-7.0-web/2008-07-26-

Briock/Briock_00573.691.ogg#t=5,10" 

Finally, at the bottom of the form, we enter the name of the writers of the Czech and 
Slovak feuilleton according to the authors’ list and save the form via the “Save” button. 
After returning to the overview list of word pairs, we can check the new entry via the 
“View” button. 

3. Future work 

The database described above is fine-tuned now: it appears to be both robust and 
flexible enough for further use. At least three possible uses can be imagined: 1) another, 
follow-up project created by the users themselves (user-generated content supervised 
by professional editors); 2) other language pairs (Czech-German/Polish, Slovak-
Hungarian/Polish); 3) adding another language(s) (e.g., those of the Visegrad area: 
Czech, Slovak, Polish, Hungarian). The last option is certainly the most 
implementation-intensive, but even that seems relatively straightforward, adding 
entries for the new language(s) to the Word Pair data entity and modifying the main 
website to display the language data in 3(+) columns instead of the current two. After 
adding the new features to the data model, the JHipster generator can be re-run to re-
generate the code for the entire updated system. Some caution is necessary here, 
however, as the manual edits we made to the code may be lost in this process. 
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