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APRESENTAÇÃO

A Ciência da Computação, tem como foco principal as técnicas, metodologias e 
instrumentos computacionais, que buscam uma maior automatização dos processos e o 
desenvolvimento de soluções computacionais. É notório a necessidade atual por profissionais 
cada vez mais qualificados nesta área, de forma a trazer benefícios significativos para 
as empresas, tais como: maior inovação, desenvolvimento e eficiência. Desta forma, este 
livro, possibilita conhecer melhor os principais conceitos desta área, apresentados por meio 
dos resultados alcançados nos trabalhos que a compõem.

Dentro deste contexto, este livro aborda assuntos importantes, tais como: o 
desenvolvimento de um protótipo de aplicativo móvel para auxiliar pessoas com depressão 
ou sintomas depressivos; uma proposta de atrelar o desenvolvimento de jogos com o 
aperfeiçoamento da lógica-matemática; contextualizar as temáticas relacionadas ao 
desenvolvimento de um aplicativo mediante os princípios da governança da informação 
mediante ao uso da análise multicritério; Um aplicativo desenvolvido para uso de profissionais 
da saúde e idosos que testaram positivo para o Covid-19; proposta do Maxima/wxMaxima, 
como um substituto emergencial, já que os estudantes ficaram incapazes de realizar 
simulações e experimentos nos laboratórios com o lockdown; uma análise dos problemas 
enfrentados por programadores cegos, no ato de programar; Uma análise comparativa de 
um conjunto de plataformas IoT com arquitetura baseada na nuvem através de um método 
consistente e bem definido; Uma proposta de aplicação que permite criar e utilizar um 
dicionário reverso.

Desejamos a cada autor que contribuiu com está presente obra, os nossos mais 
sinceros agradecimentos, e aos leitores, desejamos uma excelente leitura, repleta de boas 
e relevantes reflexões.

Ernane Rosa Martins
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ABSTRACT: In specialized domains, a common 
task is the production of technical documents in 
which very specifi c terminology is used. Thus, a 
double need arises for the person who carries 
out this type of document. Sometimes it will be 
necessary to look up the meaning of certain 
terms, and other times it will be known the 
description of what it is wanted to express and 
it is necessary to fi nd the appropriate term that 
represents that description. In order to perform 
these searches, the most useful tool is the use 
of a dictionary. However, dictionaries are usually 
designed to look up the meaning of terms and 
not to look up terms from their description. This 
last type of dictionary is called reverse dictionary. 
In this article, it is proposed an application that 
allows to create and use a reverse dictionary. The 
application has been evaluated in the specialized 
domain of railways.
KEYWORDS: Specialized reverse dictionary, 
terminology manager, area, category, motto.

UM APLICATIVO PARA A CRIAÇÃO 
DE DICIONÁRIOS INVERSOS 

ESPECIALIZADOS
RESUMO: Em domínios especializados, uma 
tarefa comum é a produção de documentos 
técnicos nos quais uma terminologia muito 
específi ca é usada. Assim, surge uma dupla 
necessidade para quem realiza este tipo de 
documento. Às vezes será necessário pesquisar 
o signifi cado de certos termos, outras vezes será 
conhecida a descrição do que se quer expressar 
e é necessário encontrar o termo adequado que 
represente essa descrição. Para realizar essas 
buscas, a ferramenta mais útil é a utilização de um 
dicionário. No entanto, os dicionários geralmente 
são projetados para pesquisar o signifi cado 
dos termos e não para pesquisar os termos de 
sua descrição. Este último tipo de dicionário é 
denominado dicionário reverso. Neste artigo, 
é proposta uma aplicação que permite criar e 
utilizar um dicionário reverso. A aplicação foi 
avaliada no domínio especializado de ferrovias.
PALAVRAS-CHAVE: Dicionário reverso 
especializado, gerenciador de terminologia, área, 
categoria, lema.

1 |  INTRODUCTION
Verbal communication is one in which 

signs are used in the message, and it can be 
oral or written. These signs that are used are 
called words. Thus the set of all the words of a 
language constitute the lexicon. Each word has 
a certain semantics associated with it, which 
in many cases can be multiple. Thus the same 
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word can have one or more different meanings depending on the context in which it is used. 
Although all people are capable of fluent verbal communication in their own languages, it 
is not possible to know each and every one of the words that make up the language, and 
the multiple meanings that each of them have. For this reason dictionaries arose in all 
languages.

A dictionary is a document that compiles the lexicon used in a language along with 
the meanings that each of the words have. Normally the content of an official dictionary 
of a language is managed by an institution that is in charge of establishing which are the 
words that are going to be considered correct and accepted in that language as well as their 
associated meanings. For example, in the case of the Spanish language there is the Royal 
Spanish Academy (RAE).

There are different types of dictionaries. Some dictionaries allow to search for the 
meaning of a word, others allow to search for synonyms or antonyms of words, and some 
are dedicated exclusively to the grammar of a language (Trask, 2013).

A particular type are the dictionaries (Sanakulov, 2020) that compile the vocabulary 
of a specific domain of knowledge. In each domain a specialized lexicon is used made up 
of words that are only used and make sense in that area. For example, in the computer 
science domain, the words “API”, “Interface”, “Compiler”, or “Cache” are terms that only 
make sense in the computer science domain.

In many activities carried out in specialized domains (Gotti, 2008), for example in 
the preparation of technical reports, the use of specialized terms specific to the domain is 
required. In this sense, it will be necessary to carry out two types of searches. On the one 
hand, the direct search for a term to find out what its meaning is, and on the other hand, the 
search in which the description or meaning of a term is known but the term that represents 
it is unknown. In either case, the tool that facilitates retrieving the required information is 
a dictionary. In the first case, a standard dictionary will be used, and in the second case, a 
specialized reverse dictionary.

A reverse dictionary (Campa et al., 1990) is one that allows you to retrieve words 
or terms through a definition. Some examples of this type of dictionary are the DIRAE 
(DIRAE,2021) (it is an inverse dictionary based on the dictionary of the Spanish language of 
the RAE), WinLexic (Gaya, 2015) is a tool for obtaining glossaries and their interpretation, 
SDL MultiTerm (Qi et al., 2020) is a tool for terminology management that is in charge of 
storing and managing multilingual terminology, or the specialized dictionaries in the railways 
(Leon, 2000) area of the Castilian Manchegan Federation of Friends of the Railroad (FCMAF) 
and ADIF(Administrator of Railway Infrastructures).

However, specialized reverse dictionaries have two major limitations (Siddique et al., 
2018). On the one hand, they are not the most common and extended type of dictionary, 
and on the other hand, they are generally not digitized (Shete et al., 2018). Precisely this 
last aspect makes its use complicated and represents a disadvantage (Méndez et al., 2013). 
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The desirable thing is that the access and the search on a specialized dictionary were 
digitized, and could be combined in the context of a text editor. In this way, the person 
writing a technical report could use it while writing.

This article describes a proposal for a tool that allows to manage specialized inverse 
dictionaries. In this sense, the application can be used to create a reverse dictionary or to 
search on reverse dictionaries created with the tool. Likewise, to prove its usefulness, the 
domain of the railways has been chosen. It is a domain where employees use a very broad 
and specialized terminology (Horguelin, 1968). It is for this reason that the availability of 
specialized railway dictionaries is very useful.

The structure of the chapter is as follows. In section 2 the objectives of the work 
carried out will be established. Next, section 3 will describe the work methodology used. In 
section 4 the architecture of the application will be described and in section 5 the data model 
used to carry out the persistence of the information. Section 6 will be devoted to showing 
the functionality developed. Next, section 7 describes the evaluation of the application and 
finally section 8 will establish a set of conclusions and future lines of work.

2 |  OBJECTIVES
The purpose of this application is to provide a desktop software application that 

is capable of managing a specialized reverse dictionary and allows an user to query the 
dictionary. This objective is refined into the following more specific objectives:

• Allow the creation of specialized reverse dictionaries of any domain.

• Facilitate the use of the inverse dictionaries created with the tool.

• Offer two types of users: those who create reverse dictionaries and those who 
use dictionaries.

• Offer an intuitive and easy-to-use interface.

• Not require any internet connection or connection with other machines.

• Possibility of being used by any user. In this sense, it will not be required to have 
technical computer knowledge.

3 |  METHODOLOGY
In order to implement the reverse dictionary, a key element is how to structure the 

information so that it can be searched in the way expected by this type of dictionary. For this 
reason, it is necessary for the system to be able to manage the following types (Thorat et 
al., 2016) of entities (Figure 1):
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Figure 1.Conceptual scheme.

• Area. Represents a logical grouping of categories, and constitutes a first filter for 
searching for specific terms.

• Category (Wedel et al., 2013). Categories contain a set of terms related to a 
specific topic, that is, a subset of terms contained in an area. It is a second filter 
for searching for specific terms. Within the same area there may be several 
different categories.

• Lemma (Knowles et al., 2004). The lemmas are the search terms, that is, they 
are the words belonging to a dictionary. A lemma can be contained in different 
categories, even those belonging to the same area, since there may be the 
possibility that more than one category may have the same lemma depending 
on its nomenclature.

• Content features (Moschitti et al., 2004). They represent the characteristics or 
qualifiers that define a lemma. A content feature can define more than one lem-
ma.

• Content areas, categories, lemmas, and features are interconnected to form 
a complete term tree. In this way, from a set of features, the term or the terms 
defined by them can be searched. And for this it is required that the terms are se-
mantically characterized in an unequivocal way by the features that define them.

Figure 2 shows an example of an instance of the tree generated for the railway 
domain.
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Figure 2.Conceptual schema instance.

4 |  APPLICATION ARCHITECTURE
The architecture of the implemented system is based on a three-layer model, in 

which each one of the levels interacts only with those that are below it. The three layers are:

• Presentation layer: graphical interface.

• Business layer: implementation of functionalities.

• Data layer: connection to the database.

The system presents as a peculiarity, the absence of the data layer that is merged 
with the business layer. In this sense, the application is made up of the application itself and 
a database. The application in turn is divided into a logical part and a graphical interface.

5 |  DATA MODEL
Regarding the persistence layer, this has been implemented on a relational database 

composed of 8 tables (Figure 3). There is a set of related tables that allow storing the 
information of the conceptual structure that exists between areas, category, lemma and 
content feature. In this sense, the tables meet the following restrictions. An area can contain 
one or more categories, while a category can only belong to one area. Categories can 
have multiple lemmas associated with them, and lemmas can be in multiple categories. In 
addition, the lemmas are made up of several content features and these in turn can have 
several associated lemmas.

There is also a table that stores the information of the users of the system and finally 
a table that stores information about suggestions done by users.
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Figure 3. Relational database design.

6 |  FUNCTIONALITY

6.1 Users
A desktop application has been implemented whose main functionality is the search 

for specific terms based on a series of meaning traits. In this sense, the system offers two 
mechanisms for querying terms. On the one hand, from the query screen, and on the other, 
through a text editor developed specifically for the application. In addition, terms can also 
be added by cataloguing them in their corresponding group of words, which may be: area, 
category, lemma or content feature; as well as being able to delete or modify them

The application also allows to load and export a database with terms categorized into 
their corresponding sets of words from a file with a .csv or .xls extension, depending on the 
user’s choice.

On the other hand, the application includes three types of users:

• The super-administrator

• The administrator

• The application user

The super-administrator and the administrator will take care of the same functionalities 
with the difference that there is only one super-administrator of the application, while there 
can be several administrators. Furthermore, the super-administrator will be the first user 
registered in the system by default in the initial database, and he can add or delete the 
rest of administrators and users. On the other hand, the administrator role can only create 
conventional users. In addition, administrators will manage the terms stored in the database. 
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Therefore, the common functionalities of both types of administrators are:

• Add new users to the application, providing them with the role that suits in each 
case. Also, it is possible to delete them.

• Add content areas, categories, lemmas, and features. Also, it is possible to mo-
dify, delete and  query

• Import a database in .xls and .csv formats, as well as export the database in the 
aforementioned formats.

The non-administrator user can only access the basic query functionalities:

• Query the dictionary for the terms found in the database to obtain what it was 
looking for.

• Use a built-in text editor, in which the user can write and in case of any doubt, 
they can consult the dictionary to incorporate it. Also, it is possible to open files 
in order to edit and save them.

• Perform blind search, without knowing the type of term to search and the appli-
cation will return the results found.

• Send suggestions of terms that will be shown to the super administrator user of 
the application that will be added in the application.

6.2 Functions
In order to access the application, it must be registered in the system (Figure 4), 

having a specific username and password.
The different functionalities that can be accessed depending on the type of user are 

explained below.

Figure 4. Main interface of the application.

6.3 Functions of application user
When the session is initialized as a common user, a menu is shown (Figure 5).
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Figure 5. Main interface of the application user.

The normal user functions are as follows:

• Text editor (Figure 6) The aim of the text editor is to be able to directly access 
the query for terms when the need to search for a specific word arises when 
writing a text in the editor. To do this, once the desired term is found on the query 
screen, simply by double-clicking on it, it will automatically be entered in the text 
editor, exactly at the last place where the cursor was positioned. The editor func-
tions are File (Open, Save, Exit), Edit (Cut to clipboard, Copy to clipboard, Paste 
and Select all) and SACTT (allows direct access to the query screen). 

Figure 6. Text editor.

• Edit user (Figure 7). Through this option, it is possible to modify the data of the 
user with whom the application has been accessed. Once the information has 
been modified, the changes can be saved in the system. 
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Figure 7. Edit user.

• Blind search (Figure 8). This option allows searching the terms that contain or 
are equal to the word entered by the user. As a result, it will be shown if it be-
longs to any set of areas, categories, lemmas and / or features existing within 
the system. 

Figure 8. Blind search.

• Query (Figure 9). To consult a term, it is first necessary to enter the area to which 
it corresponds, followed by the category and choosing the content features that 
define said term.



 
Conteúdo Conceitual e Aspectos Práticos da Ciência da Computação 2 Capítulo 8 92

Figure 9. Query.

• Send suggestion (Figure 10). With this option, the user can communicate with 
the super-administrator of the application by sending him suggestions related to 
the application. The suggestions sent by the different users will be sent to e-mail 
and will be stored in the system database. 

Figure 10. Suggestions.

6.4 Functions of administrator
When the session is initialized as a common user, a menu appears (Figure 11). 

Figure 11. Main interface of administrator.
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The functions of the administrator are as follows:

• Add area. It allows adding a new area by entering the name (Figure 12.a)

• Add category. It allows adding a new category to the database, choosing the 
area to which the category will belong and entering the desired name (Figure 
12.b).

• Add lemma. It allows adding a new lemma by entering the name (Figure 12.c)

Figure 12. Functions of the administrator.
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• Add content feature. It allows adding a new feature by entering the name (Figure 
12.d)

• Associate the lemma with a category. It allows associating a lemma, registered 
or not in the database, to an existing category in the system, choosing the desi-
red area and category (Figure 12.e)

• Associate a lemma with a feature. It allows associating a feature, registered 
or not in the database, to an existing lemma in the system, choosing the area, 
category and lemma (Figure 12.f)

• Delete area. It allows eliminating an area by choosing one from the list of exis-
ting areas in the system database (Figure 12.g)

• Delete category. Allows to delete a category by choosing one of the list of exis-
ting categories in the system database together with the area to which it belongs 
(Figure 12.h)

• Delete lemma. It allows deleting a lemma by choosing one from the list of exis-
ting lemmas in the system database (Figure 12.i)

• Remove feature. It allows eliminating a feature by choosing one from the list of 
features in the system database (Figure 12.j)

• Eliminate category-lemma relationship. It allows eliminating the relationship be-
tween a category and a lemma, first choosing an existing category in the system 
database and then a lemma associated with that category (Figure 12.k)

• Add content feature-lemma relationship. It allows eliminating the relationship 
between a lemma and a content feature, first choosing an existing lemma in the 
system database and then a content feature associated with that lemma (Figure 
12.l)

• Modify area. It allows modifying the name of an area by choosing one from the 
list of existing areas in the system database and entering the new name (Figure 
12.m)

• Modify category. It allows modifying the name of a category by choosing an area 
and a category from the list of categories in the system database and entering 
the new name (Figure 12.n)

• Modify lemma. It allows modifying the name of a lemma by choosing one from 
the list of existing lemmas in the system database and entering the new name 
(Figure 12.o)

• Modify content feature. Allows modifying the name of a content feature by choo-
sing one from the list of content features in the system database and entering 
the new name (Figure 12.p)

• Modify area-category relationship. It allows modifying the relationship between 
an area and a category. For this, the area and the category belonging to that 
area will be selected, and then it will be chosen the new area to which the pre-
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viously chosen category will belong (Figure 12.q)

• Modify category-lemma relationship. It allows modifying the relationship be-
tween a lemma and a category. For this, the area, category and lemma belon-
ging to the area will be selected. Next,  it will be chosen the new category to 
which the previously chosen lemma will belong(Figure 12.r)

• Import / Export Excel or CSV. Allows importing / exporting a database from /to 
an .xls or .csv file

 

Figure 13. Options for managing users.

Likewise, the administrator has several options to manage users: add, modify or 
delete users (Figure 13).

7 |  EVALUATION
The application has been evaluated in the railway domain. To do this, a specialized 

reverse dictionary on the field of railways was created with the help of a person from 
ADIF (Administrator of Railway Infrastructures). An evaluation of the application was then 
carried out with a group of 20 people from this field with an age between 35 and 50 years. 
The evaluation consisted of carrying out a set of tasks using the tool: creating a technical 
text about trains using the tool editor and the specialized inverted dictionary, and making 
modifications to the dictionary such as deleting / modifying / adding some entity (area, 
category, motto or content feature) and the relationships between them. Next, the people 
took a test done using a Google form. In the test they had to answer 11 questions about the 
usability of the application, valued using a liker scale from 0 to 5 where 0 represents not 
being satisfied and 5 you are very satisfied. The results of the test were as follows:
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• Utility of the application. 11 have responded that their satisfaction level is 4, on 
the other hand, 2 people have given a score of 3 and the remaining 7 have as-
sessed with the highest score. 

• Ease of use of the application. The maximum score has been voted by 9 of the 
total, while 3 people have scored 5. The remaining 8 answers have given a 
rating of 4 points. 

• Application design. 65% of respondents find it an aspect that is “very good”. 15% 
have responded that the design is “good”, while the remaining 20% have rated 
with the highest score. 

• Global assessment. 75% of respondents responded “very well”. The percentage 
of score “excellent” was 20% and the remaining percentage has rated the appli-
cation with “good”.

8 |  CONCLUSIONS AND FUTURE WORK
This article has presented a system that facilitates the search for terms in highly 

specialized lexical fields. In particular, the application includes a text editor that allows the 
inclusion of terms that are obtained from a specialized inverse dictionary created with the 
tool, while a document is being written.

The main contribution of the developed tool is to facilitate the creation of technical 
texts that include specialized terms. This type of terminology is generally collected in 
technical manuals and dictionaries that require a great deal of time and prior knowledge 
in the field to be useful. In this sense, the tool allows someone who is writing a technical 
document to consult the dictionary and insert a technical term by clicking on it.

The tool also incorporates the necessary functionalities to carry out revisions of the 
terminology inventory, such as changing a category area or incorporating new slogans, as 
user needs evolve.

Regarding future work, the following have been proposed:

• Integration with more advanced editor. The implemented text editor includes 
very basic options and functionalities. It would be very convenient to integrate 
the tool with a more advanced text editor.

• Creation of a web version. The first version of the tool was designed for the use 
of users who will not need to connect to the internet. However, if the number of 
users is going to be large and they are required to work collaboratively, a web 
application is the best option.

• Dictionary management system. Now the system can only manage a single dic-
tionary, but it would be useful if it could manage different dictionaries and for the 
user to choose the dictionary they want to use when creating a technical text.
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