
HAL Id: hal-04535611
https://inria.hal.science/hal-04535611

Submitted on 6 Apr 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

The Morais Dictionary: Following Best Practices in a
Retro-digitized Dictionary Project

Ana Salgado, Laurent Romary, Rute Costa, Toma Tasovac, Anas Fahad
Khan, Margarida Ramos, Bruno Almeida, Sara Carvalho, Mohamed

Khemakhem, Raquel Silva, et al.

To cite this version:
Ana Salgado, Laurent Romary, Rute Costa, Toma Tasovac, Anas Fahad Khan, et al.. The Morais
Dictionary: Following Best Practices in a Retro-digitized Dictionary Project. International Journal of
Humanities and Arts Computing, 2024, 18 (1), pp.125 - 147. �10.3366/ijhac.2024.0325�. �hal-04535611�

https://inria.hal.science/hal-04535611
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


THE MORAIS DICTIONARY: FOLLOWING BEST PRACTICES IN A
RETRO-DIGITIZED DICTIONARY PROJECT
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TOMA TASOVAC , ANAS FAHAD KHAN ,

MARGARIDA RAMOS , BRUNO ALMEIDA ,
SARA CARVALHO , MOHAMED KHEMAKHEM ,

RAQUEL SILVA and BORIS LEHEČKA

Abstract This article outlines essential best practices for retro-digitized
dictionary projects, using the ongoing MORDigital project (DOI 10.54499/
PTDC/LLT-LIN/6841/2020) as a case study. The MORDigital project focuses
on digitally transforming the historically significant Portuguese Morais
dictionary’s first three editions (1789, 1813, 1823). While the primary objective
is to create faithful digital versions of these renowned dictionaries, MORDigital
stands out by going beyond the mere adoption of established best practices.
Instead, it reflects on the choices made throughout the process, providing insights
into the decision-making process. The key topics emphasized include (1) the
establishment of a robust data model; (2) the refinement of metadata; (3) the
implementation of consistent identifiers; and (4) the enhancement of encoding
techniques; additionally exploring the issue of structuring domain labelling.
The article aims to contribute to the ongoing discourse on best practices in
retro-digitized dictionary projects and their implications for data preservation
and knowledge organization.
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1. introduction

The MORDigital1 project, funded by the Portuguese Fundação para a Ciência
e Tecnologia (FCT), is dedicated to creating digital versions of the first
three editions2 of a historically significant Portuguese dictionary – the Morais
dictionary. While our primary goal is to make these editions accessible on the
Web, MORDigital goes beyond mere digitization. We combine established best
practices with innovative computational methods to create a user-friendly web
interface powered by TEI Publisher.3

This research addresses a significant gap in Portuguese-speaking countries,
where there is a lack of searchable online retro-digitized dictionaries that
adhere to current data-sharing standards.4 Furthermore, the pipeline used in
MORDigital and the practical insights gained from working with historical
dictionaries will benefit other researchers undertaking similar tasks.

Moreover, MORDigital operates in an era marked by the emergence of mass
digitization projects, revolutionizing the field of lexicography. These initiatives
aim to preserve heritage materials and simplify access to historical documents,
emphasizing the importance of best practices in ensuring data quality and
integrity. Technological progress has taken us beyond mere scanned texts. Our
ultimate goal is to transform printed dictionaries into computational, readily
exploitable lexical resources, enhancing searchability.5

This shift underscores the increasing significance of using advanced
technologies and standards to enhance the accessibility of digitized dictionaries
for research and academic purposes. While practical applications for
retro-digitized historical dictionaries may not always be immediately evident,
our primary mission is to elevate their value within the scholarly community.
This includes tracing the evolution of language, identifying obsolete lexical
units, exploring shifts in meaning and usage over time, and investigating the
terminology used in specific historical periods to provide a deeper understanding
of the past.

We recognize that ‘best practices’ are well-researched procedures, backed
by evidence and experience, designed for broad adoption to ensure optimal
working methods. MORDigital is just one piece of a broader landscape,
where numerous historical dictionaries are undergoing digitization processes
and becoming accessible online. Noteworthy projects and standards, such as
Nénufar,6 BASNUM7 and eDIL,8 among others, have played an instrumental
role in shaping the project’s approach. These collaborative efforts are expected
to significantly enrich research and foster a more comprehensive understanding
of linguistic and cultural evolution across various historical periods.
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Best Practices in a Retro-digitized Dictionary

Throughout this article we will explore the intricacies of the encoding
process, shedding light on the significant decisions made along the way. In
essence, this article serves as a roadmap, emphasizing the importance of best
practices as thoughtful choices, rather than mere standards to be followed. We
aim to achieve our goals of interoperability and long-term sustainability in
retro-digitized dictionary projects by addressing pivotal topics such as (1) the
establishment of a robust data model, involving the creation of a structured
framework to systematically organize and represent data; (2) the refinement of
metadata, enriching data with descriptive information that elucidates its context
and augments searchability; (3) the implementation of consistent identifiers,
a challenging task given their pivotal role in preserving data integrity, and
particularly complex in the context of machine-readable dictionaries; and (4) the
enhancement of encoding techniques, optimising data storage and information
retrieval through efficient encoding methods.

2. the morais dictionary

The Diccionario da Lingua Portugueza, by António de Morais Silva, also known
as the Morais dictionary, was first published in 1789. This lexicographic work
is a pivotal milestone in Portuguese monolingual lexicography and effectively
represents the dawn of a new era in that field.

As part of its remarkable legacy, this dictionary laid the foundation for
subsequent Portuguese lexicographic work throughout the nineteenth and
twentieth centuries. Developed during the Enlightenment period, the Morais
dictionary served as a model for the ensuing modern general language
dictionaries.

The first edition of the Morais dictionary comprises two volumes: volume 1
with 752 pages and volume 2 with 541 pages. It is worth noting that Morais does
not claim authorship but attributes the work to Rafael Bluteau, acknowledged
as the author of Vocabulario Portuguez e Latino. However, Morais explicitly
acknowledges in the ‘Prólogo ao Leitor’ (Prologue to the Reader) that his
contributions to the dictionary are important. The second (1813) and third (1823)
editions, each published in two volumes, are considered distinct dictionaries due
to their extensive enrichment and updates (Figure 1). It is essential to clarify that
Morais assumes authorship in the second edition. The digitized versions of the
dictionary, which are presently accessible as PDF files in the public domain,9

underwent a rigorous re-OCRization process to guarantee that the project’s
ultimate output meets high-quality standards.

3. the establishment of a robust data model

Adopting existing data models has several advantages for lexicographic datasets,
especially for interoperability10 with other existing systems and resources and for
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supporting the content’s longer-term sustainability.11 A well-defined data model
ensures consistency in how the retro-digitized dictionary data is structured and
organized. A well-defined structure establishes clear guidelines for capturing
and representing lexicographic content, ensuring uniformity across different
projects. Adhering to established standards and formats by following the FAIR12

principles makes the data compatible or interoperable and can be combined or
linked with other lexical or lexicographic datasets. It also enables efficient search
and retrieval of lexicographic content, making it easier for end-users to navigate
and explore the digital edition. We must add that a robust data model supports
the long-term sustainability of retro-digitized dictionary projects.

Concerning retro-digitized dictionaries, two primary initiatives have gained
significant levels of adoption: first, the TEI Guidelines and its dedicated
module for dictionaries found in Chapter 9 (‘Dictionaries’).13 Within this scope,
the TEI Lex-0,14 a customization of the original TEI guidelines supported
by the DARIAH Working Group Lexical Resources, offers another approach
specifically designed for machine-readable dictionaries; second, the Lexicon
Model for Ontologies (Ontolex-Lemon), specifically the Lexicography Module
(lexicog15), is embraced by the Ontolex-Lexicon Community group.

The research community and several organizations have widely taken up the
TEI guidelines. TEI Lex-0, meanwhile, serves as both a technical specification
and a set of community-driven recommendations for encoding lexicographic
resources. While TEI primarily focuses on lexicographic resources as digital
editions, Ontolex serves as the reference model for encoding these resources as
Linked Data.

In the case of the Morais editions, the TEI Lex-0 encoding has been
completed, and we will now proceed with the conversion to RDF based
on Ontolex-Lemon.16 This approach combines the advantages of both TEI
and Ontolex, enabling comprehensive representation and interoperability of
retro-digitized dictionaries, because TEI enables a thorough and structured
mark-up of textual content, while Ontolex facilitates representation as Linked
Data, allowing the content to be integrated with data from external lexical
resources, which may not be limited to dictionaries.

4. the refinement of metadata

According to ISO/IEC 11179-1:2015,17 metadata is defined as ‘data that defines
and describes other data’. ISO 24622-1:2015 provides another significant
definition, referring to it as a ‘record containing a description of a resource’.
This definition highlights the essential role of metadata in capturing detailed
information about a resource, further emphasizing the importance of refining
metadata to enhance data description and management. Metadata can be
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understood as a structured dataset that describes and provides information about
other data.

When working with lexicographic resources, this refined definition
encompasses the components unique to lexicographic resources, allowing for a
more targeted and precise understanding of metadata within this context. The
refinement enhances the descriptive and explanatory aspects of data, making
the retrieval of relevant information more efficient and accurate compared
to the previous state. This improved organization and categorization of data
enable users to navigate and access specific pieces of information. Moreover,
refining metadata promotes consistency in managing information across various
resources. While it may be challenging to ensure, establishing standardized
formats, vocabularies and metadata structures makes integrating and exchanging
data across different platforms and domains easier compared to the absence of
such structured data. This, in turn, facilitates improved interoperability.

Overall, refining metadata allows user-friendly information retrieval and
fosters uniformity in managing data resources. To achieve this goal, it is essential
to identify the relevant metadata elements that are appropriate for describing
a certain resource. This involves using established schemas to ensure that the
metadata is structured and organized in a consistent and standardized way.

To highlight the significance of metadata, we will specifically focus on
the TEI header,18 which is a central element within the structure of any TEI
document. The TEI header serves as a structured container and repository
for the metadata and additional information associated with the encoded text.
Specifically, in the case of the Morais dictionary, the encoding process starts with
the <teiHeader> element. The <teiHeader> element contains comprehensive
bibliographic data on both the printed source(s) and the electronic file. The
inclusion of detailed bibliographic information within the TEI header will
facilitate end-users’ interactions with the Morais digital versions.

Following the TEI Lex-0 specification (version: 0.9.219), the TEI header of the
Morais dictionary comprises three essential components:

• file description (<fileDesc>): This mandatory section provides a
comprehensive bibliographic description of both the machine-readable
resource and the original analogue source.

• encoding description (<encodingDesc>): This section includes crucial
encoding principles and decisions made during the process. It also
encompasses the taxonomy of domain labels, which describes the
classification used within the dictionary.

• profile description (<profileDesc>): The profile description specifies the
object and working languages employed in the dictionary. It is important to
note that the first edition of the Morais dictionary consists of two volumes
(A–K and L–Z).
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As a result, each volume is represented by its dedicated <biblStruct> element
within the file description/source description. This approach guarantees accurate
differentiation and well-organized bibliographic data.

By adhering to the TEI Lex-0 specification, the Morais dictionary’s TEI
header incorporates these key components, ensuring a thorough and standardized
representation of metadata for the resource.

The significance of documenting typographical conventions should also be
highlighted here. Printed dictionaries, as physical books with finite dimensions,
call for developing various strategies and conventions that now characterize them
as textual resources. Typography has played a pivotal role in the dissemination
of dictionaries, serving multiple purposes: (1) saving space (e.g., strategies such
as using abbreviated forms have been employed to optimize space utilization
within the limited confines of a printed dictionary); (2) enhancing structure
and accessibility (e.g., the use of paragraph indentation and bold typefaces
to highlight lemmas, or headwords, in dictionary articles facilitates easy
identification and navigation for users); 3) providing labels (e.g., usage labels,
such as register markers including colloquial or other restrictions associated
with headwords, convey valuable information to users). These labels aid in
understanding and contextualizing the usage of specific lexical units.

Abbreviations in printed dictionaries are typically compiled in a list located
in the front matter. It is sometimes desirable to mark abbreviations in the copy
text, whether to trigger special processing for them, to provide the full form
of the unit abbreviated, or to allow for different possible expansions of the
abbreviation. Abbreviations may be transcribed as they stand, using the <abbr>
tag, or expanded, using the <expan>20 tag.

The @type attribute can further distinguish different types of abbreviations
based on their intended function. Within the MORDigital project, we
have identified and categorised six distinct values. These values encompass
various aspects of linguistic information and offer valuable insights into the
microstructure of the dictionary. The identified values are as follows:

• POS (part-of-speech): This value indicates the grammatical category to
which a particular lexical unit belongs, such as noun, verb or adjective;

• usage (domain; time; geographic; sociocultural; textType; frequency):
These values encompass multiple dimensions, including domains, time,
geographic location, sociocultural context, text type and frequency,
providing insights into the usage patterns;

• gender: This value represents the grammatical gender of nouns, adjectives
or pronouns;

• number: The number value denotes the grammatical number of nouns or
pronouns, specifying whether they are singular or plural;
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Figure 2. Example of the different values found.

• categorization (verbs subcategories; degrees of adjectives): This value
encompasses subcategories related to verb forms and categories associated
with degrees of adjectives, shedding light on the specific grammatical
variations and nuances within the dictionary entries;

• hint: The hint value provides additional indications or references within
the dictionary, such as chapter indications or other relevant contextual
information found within the text.

By recognizing and categorising these six values, the MORDigital project aims
to enrich the overall richness and usability of the dictionary, allowing users to
explore and analyse the lexicographic data from diverse linguistic perspectives
(see Figure 2).

In addition to the considerations mentioned earlier, gathering information
about various typographical conventions employed in the dictionary is crucial.
These conventions include different delimiters and their respective functions,
which are vital in organizing and structuring the content. We suggest using
the <metamark> element to encode and represent these delimiters accurately.
Some examples of these delimiters are:

• "lemmaDelimiter": This delimiter is used after a lemma, marking the end
of the lemma;

• "posDelimiter": Employed after the part of speech, the posDelimiter
indicates the boundary between the part of speech and the subsequent
information related to the article;

• "usageDelimiter": This is placed before a usage label;
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• "senseDelimiter": This is positioned before a new sense, marking the
transition between different senses or meanings of a lexical unit.

By documenting these typographical conventions, the MORDigital project
ensures the preservation of the intricate details found in printed dictionaries and
their accurate representation in digital formats. This meticulous documentation
contributes to a faithful and comprehensive portrayal of the original source,
maintaining the integrity of the dictionary’s structure and enabling its effective
utilisation in the digital environment.

5. the implementation of consistent identifiers

Establishing a consistent identification system for content is crucial for
maximizing its reusability and simplifying effective referencing. To achieve this,
it is recommended to define different levels of granularity. In our approach,
we utilize the xml:id attribute, which requires a unique value within the
XML document. For uniqueness and clarity, we use a dot (.) as a delimiter
for subsequent identifier parts. Automated creation of these unique ids is
accomplished by implementing an XSLT script. The generated id comprises
several components, including the author’s name, abbreviated dictionary title,
edition number and a non-accented lemma (e.g. "MORAIS.DLP.1.ABA") and
an accented lemma (e.g."MORAIS.DLP.1.BÁCORO"). This combination
of elements results in a distinctive and meaningful identifier for each
lexicographic article. In the case of homonyms, we add abbrevia-
tions of grammatical categories to distinguish between similar items
separated by an underscore: "MORAIS.DLP.1.CELIBATO_s-m" and
"MORAIS.DLP.1.CELIBATO_adj." Concerning hyphenated compounds,
the hyphens are part of the id, too ("MORAIS.DLP.1.JACTAR-SE").

Through the consistent application of this identification system, we enhance
the discoverability and interoperability of the encoded content, facilitating
efficient cross-referencing and promoting the reuse of data within the digital
environment. We have also implemented a similar system for other sections of
the dictionary, such as the list of abbreviations. Using a very granular system
of identifiers will likely ensure the uniqueness of identifiers across multiple
dictionaries.

6. the enhancement of encoding techniques

To automatically structure the OCRed dictionary pages into TEI Lex-0 format,
we have opted to use GROBID-Dictionaries.21 In the planning phase of the
MORDigital project, an important decision was made to preserve the textual
content precisely as it appeared in the original printed edition. This commitment
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Figure 3. Basic structure of a lexicographic article in the Morais Silva (1789)
dictionary.

to preserving the exact textual content is invaluable for scholars, enabling them
to study dictionary articles in their original context.

In the Morais dictionary, each lexicographic article, represented by an
<entry> element, generally (there are some exceptions) starts with a lemma,
also known as the canonical form. The lemma is encoded using the <form>
element, which includes the @type attribute set to "lemma". The <orth>
element captures the orthographic form of the lemma – that is, the written form
per se. Subsequently, all grammar-related elements are encoded within the
<gramGrp> element, while elements on meanings are enclosed within the
<sense> element. In summary, the basic structure of a lexicographic article (as
illustrated in Figure 3) looks like this:

The basic structure of encoding, exemplified in Figure 4, demonstrates
a practical implementation using a real example extracted from the Morais
dictionary:

The lexical unit ESTOJO [case; cover; kit] exhibits several traditional
typographic characteristics in the Morais dictionary. The article begins with
the headword, presented in uppercase letters, followed by a comma as a
conventional typographic delimiter preceded by a space. The abbreviated
grammatical information ‘ . m.’ [masculine noun] is then provided, and finally,
the lexicographic definition ‘caixinha de coiro, ou papélão com repartimentos
para navalhas, tesouras, facas, canivetes, &c.’ [a small case or box made of
leather or cardboard with compartments for razors, scissors, knives, penknives,
etc.]. To represent the comma and its function within the dictionary, we encode
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Figure 4. ESTOJO [case; cover; kit], an example of a basic article structure in the
Morais Silva (1789) dictionary.

it as a <metamark> element. In this particular case, the <metamark> serves
as a label, indicating the separation between the form-related and grammar-
related elements. Alternatively, it can be considered as a <lbl> (label) denoting
the comma as a delimiter or simply as a punctuation character (<pc>).
This encoding approach allows for a precise representation of the typographic
conventions and their respective functions within the lexicographic article.

Occasionally – it is important to note that we are working with a historical
dictionary dating back to the eighteenth century – instead of the comma serving
as the delimiter, a semicolon is used (Figure 5). It is essential to highlight that
the TEI element encoded remains unchanged.

Another variation that may occur is the placement of the grammatical number
before the gender (see Figure 6):

Multiple senses within a dictionary entry are typically distinguished using
symbols or markers. In the Morais dictionary, only the second and following
senses are delimited by the symbol §; the first one is not (see Figure 7):

With regard to cross-references, it is customary for them to be introduced
by the abbreviation v. (which stands for veja, meaning ‘see’ in the context), as
illustrated in Figure 8. This convention serves to direct the reader’s attention to
related information or articles, simplifying navigation and access to additional
relevant content:

135



Ana Salgado et al.

Figure 5. JALDE [yellow colour], an example of an article with a semicolon
delimiting the lemma from the POS in the Morais Silva (1789) dictionary.

Figure 6. ABADERNAS [rope hook], an example of an article where the number
appears first, followed by the gender in the Morais Silva (1789) dictionary.

Cross-references are more comprehensive in certain instances, including
additional information such as synonymic definitions to address potential
ambiguities. This approach aims to provide readers with a more comprehensive
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Figure 7. ABADA [(folded) flap], an example of an article with two senses in the
Morais Silva (1789) dictionary.

Figure 8. ABCESSO [abscess], cross-reference preceded by a v. in the Morais
Silva (1789) dictionary.
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Figure 9. ABADEJO [stag beetle], cross-reference preceded by a v., followed by
a synonymic definition, a colon, v. and another cross-reference in the Morais Silva
(1789) dictionary.

understanding of the referenced term or concept, improving clarity and
minimizing potential confusion (Figure 9):

6.1. Encoding Domain Labels

When it comes to classifying dictionaries, it’s important to note that
classifications can vary among different authors.22 The most traditional
classification distinguishes two major categories: (1) language dictionaries and
(2) encyclopaedic dictionaries, which combine linguistic and non-linguistic
information. In our work, we have classified Morais dictionaries as general
language dictionaries because they compile, preserve and describe the lexicon
of the Portuguese language, as opposed to specialized language dictionaries,
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which focus on specific aspects of linguistic description, such as a portion of the
lexicon or a particular thematic area. Notably, these dictionaries are historical
works from past centuries. The Morais dictionaries encompass a comprehensive
collection of lexical units, ranging from general to specialized units. In our study,
we specifically focus on these specialized lexical units or terms. Consequently,
we place significant emphasis on diatechnical information, particularly domain
labels.

These labels serve as markers that associate a specific lexical unit with
a particular domain or field of knowledge. To achieve this, we adopt an
onomasiological approach,23 taking the concept and its respective concept
system as the central elements of terminological work applied to general
language dictionaries. Our proposal revolves around the organization and
conceptualization of knowledge within general language dictionaries, using the
Morais dictionary as a case study. Through this approach we recognize the
benefits of implementing a hierarchical structure within the numerous labels
employed, leading to enhanced information retrieval capabilities.

Concerning the organization of domains, we recognize the importance of
hierarchical levels, namely the superdomain, domain and subdomain.24 These
levels provide a systematic framework for categorizing and structuring the
diverse domains encountered in the dictionary. The superdomain represents
the highest level of taxonomic grouping, encompassing broad and overarching
categories. Below the superdomain we have the domain level, which delves
deeper into specific subject areas or fields. Finally, the subdomain level further
refines the classification, representing narrower subsets within a broader domain.

TEI Lex-0 provides valuable restrictions and guidelines for accurately
encoding domain labels. In line with the TEI Guidelines and common practice
across various projects, it is considered best practice to use the <usg> element
with the @type attribute to designate it as a domain label. In TEI Lex-0,
the @type attribute is compulsory and must adhere to predefined values.
Additionally, TEI Lex-0 offers a variety of sample values of the @type attribute
to demonstrate the potential applications of the typed element <usg>. Notably,
TEI Lex-0 introduces a revised naming scheme for the sample values25 in the
original TEI Guidelines. For instance, it replaces the former abbreviation "dom"
with the more explicit "domain" to enhance clarity, as seen in the updated tag:
<usg type="domain"/>.

The domain label can be represented as an abbreviated form, a very commonly
used lexicographic convention for usage information in dictionary systems due
to space restrictions in print dictionaries or expanded. The Morais dictionary
uses abbreviated forms whose expansion is provided in the initial pages of
the dictionary. When encoding dictionary data, it is important to normalize the
abbreviated and unabbreviated labels to a single value for the sake of consistency
and better information retrieval, as already mentioned.
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A good practice is to encode the abbreviated domain label within the element
<usg>, followed by the attribute type required (@type="domain").

While our primary objective is not to achieve immediate overall
harmonization, the development of a multilingual domain map has prompted
us to introduce additional metadata to enhance our analysis. As part of this
process, we assigned metalabels to the respective domains, indicating their
equivalent English terms. This approach enhances our ability to examine and
compare domains across different languages, facilitating a more comprehensive
data analysis.26

To address the limitation of a flat representation of labels in general language
dictionaries – the initial list is static and just in alphabetic order – we aim to adopt
an encoding approach in which we can separate canonical, possibly multilingual,
labels that are defined in one place and then simply pointed to from the dictionary
entry. Ideally, we aim for a system where these labels, including multilingual
ones, can be centrally defined and referenced throughout the dictionary. To
achieve this, we suggest using the current mechanism for defining taxonomies
within the <teiHeader>. This approach will allow us to create a structured
framework for organizing and linking labels, thereby improving the overall
organization and accessibility of the dictionary’s content.

TEI Lex-0 recommends that canonical labels should be defined in the
<teiHeader> and then pointed to from the individual entries or senses in
which these labels are used. Domain labels inside a sense are documented in
<encodingDesc> (encoding description). The <taxonomy> element identifies
the structured taxonomy. The categories are documented in the <category>
element. The category elements are described, each defining a single category
within the given taxonomy. Then, child categories are defined by the contents
of a nested <catDesc> (category description) element, which contains the
designation of the domain in question in the identified language. A single
category may contain more than one <catDesc> child; accordingly, the
categories can be described in different languages (@xml:lang). The <term>
(term) contains the designation which identifies the field of special knowledge
(domain). The <gloss> (gloss) identifies a definition, a description or an
explanation of the domain. As a result of this thought process, we can
establish a multilingual hierarchy for the mathematical sciences superdomain
(Figure 10):

This hierarchical organization constitutes the foundation of the domain
ontology of mathematical sciences,27 also developed within the scope of the
MORDigital project.

We will now demonstrate the encoding process in TEI Lex-0 for the
lexicographic article ABACO (Figure 11) within the Morais dictionary. As
previously elucidated, TEI Lex-0 incorporates encoding usage information by
implementing the <usg> typed element. Specifically, in the case of domain
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Figure 10. The hierarchical domain labels for mathematical sciences.
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Figure 11. ABACO [abacus], an example of a domain-labelled article.

labels, the value "domain" is assigned to the <usg> element. Consequently, the
explicit labels denoting the domains, as found within the article, are subsequently
included as the content of the <usg> element. For instance, in the provided
example, the labels Architect. and t. arithm. are part of the content of the <usg>
element. In the first sense, the domain label appears after the lexicographic
definition; in the second, the domain label is positioned before the corresponding
meaning. The abbreviated classifier ‘t.’ or ‘Termo de. . . ’ [term of] is a textual
marker referring to the domain in which a lexical unit was common in historical
dictionaries.

In the given example, it is observed that the labels are interconnected by means
of the @corresp attribute, establishing a linkage to their respective domains
within the TEI-encoded taxonomy. These domains are specifically identified
as "#domain.architecture" and "#domain.arithmetic". Additionally, the
association of these domains with external Knowledge Organization Systems
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(KOS) and ontologies is facilitated within the TEI header, wherein the taxonomy
of domains is encoded.

Figure 11 exemplifies a segment of the taxonomy that pertains to the domains
of architecture and arithmetic. Upon thoroughly examining the terminological
work conducted thus far, it has been established that arithmetic is positioned
hierarchically within the superdomain of mathematical sciences. On the other
hand, the structuring of architecture is yet to be finalized, as it awaits the
conclusive outcomes of subsequent terminological analysis.

To establish alignments between the taxonomy domains and classes within
the OntoDomLab-Math ontology, explicitly focusing on mathematics and
its subdomains (accessible at https://github.com/moraisdigital/OntoDomLab-
Math), the @valueDatcat attribute is employed. Furthermore, the MorDigital
Domain Classification concepts, formulated in SKOS, serve as reference points.
For instance, the concept denoted by the URI http://vocabs.rossio.fcsh.unl.pt/
morais_domains/0003 corresponds to the arithmetic domain.

This approach facilitates the TEI encoding of dictionary articles, allowing for
alignment with external KOS and ontologies. Adopting this approach makes
the encoding process more straightforward, thus improving the efficiency and
effectiveness of representing dictionary articles within the TEI framework.

7. conclusion

In conclusion, within the scope of the MORDigital project, we have identified
a set of procedures to provide guidelines that contain the essential steps
for achieving best practices. These guidelines aim to ensure the consistency
and usability of the resulting lexicographic product. For data curation, it is
imperative to: establish a robust data model, as well as a consistent framework
for the organization of lexicographic content; use consistent terminology;
refine metadata; and employ identifiers to support further the reliability and
interoperability of the project. By enhancing encoding techniques, we can ensure
an accurate representation of the lexical data.

The MORDigital project aims to enhance the presence of lexicographic digital
content in Portuguese by collaborating with a broad community and adhering
to standardized practices to facilitate linking these dictionaries with future
resources. By applying a rigorous linguistic approach, the project enables the
systematic organization and structural refinement of lexicographic components
while also uncovering valuable lexical relationships among various elements. It’s
worth considering that the uniqueness of each ancient dictionary can make this
a challenging task. However, we can still aim to establish linking mechanisms
between the resulting structured dictionary and other resources, providing a
prototype that may be adapted for future projects, particularly within the
Portuguese-speaking community.
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This project applies ontologies (e.g. diasystematic marking, namely domain
labels, registers and part of speech categories) to facilitate a comprehensive
analysis across the three editions of Morais. This approach enables a deeper
understanding of the semantic and conceptual aspects of the dictionary’s
content. Using a metalabel will be beneficial for any work on aligning
multiple dictionaries and studying them in parallel. However, an international
harmonization effort across different dictionaries would require further
comparison of more dictionaries and a community-based agreement on the
common values for metalabels. The outcomes of this research contribute to the
advancement of lexicography and pave the way for broader applications within
the Portuguese language context, promoting further linguistic exploration and
knowledge dissemination.

While our commitment involves fostering a transdisciplinary approach that
integrates the principles and methodologies of terminology, lexicography and
various other relevant disciplines, it is suggested that this approach could
serve as an additional contribution to other current projects. We have made
specific choices, but it is acknowledged that others may opt for equally valid
alternatives. Embracing a holistic approach enables us to harness the strengths
of each field and explore fresh perspectives and solutions. Our ultimate goal
remains to support the broader objective of ensuring the ongoing accessibility
and usability of retro-digitized dictionaries. We aspire to contribute to similar
research projects by sharing our best practices and practical insights.
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