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Abstract. The ethnic group domain, in particular, is characterized by rich and
diverse data sets in the Mekong River Basin (MRB). Ethnic groups' vocabulary
and relevant data come from various sources that cross history, language, and
geography. As a result, distinct language is used by specialized groups to
characterize their artifacts. Data interoperability among multiple catalogs is highly
challenging as a result of this. The usage of controlled vocabularies and thesauri is
generally considered a major practice for making preparations for standardization,
which is essential for data reuse and sharing. In contrast, when used together,
thesauri eliminate ambiguity in natural language, making it easier to identify and
integrate data from different sources and allow scholars and computer programs to
understand data more efficiently. This paper describes the modeling process of the
EGMRB Thesaurus, its integration and role in the infrastructure, its publication as
Linked Open Data, and the results of this work after six months of development.
This paper presents the rationale behind the realization of this thesaurus.
Thesaurus  EGMRB  (http://thesaurus.asiana.net/vocab/) provides a semantic
resource on ethnic groups in the Mekong river basin. EGMRB is the outcome of
interdisciplinary cooperation of specialists from the domains of ethnic groups and
information science, who collaborated in the context of collaborative research. The
thesaurus was developed in Simple Knowledge Organization System (SKOS), a
standard data format based on the Resource Description Framework (RDF), using
semantic web standard technologies. EGMRB is freely available online, with a
SPARQL endpoint (http://thesaurus.asiana.net/vocab/sparql.php) for querying and
an API (http://thesaurus.asiana.net/vocab/services.php) for system integration.
Digital collections, digital exhibits, and a virtual study environment are being built
as part of a digital platform that will give scholars and the general users search and
content curation services. EGMRB, which provides unified ideas with related
unique and resolvable URIs, can profoundly reduce the barriers to data discovery,
integration, and sharing if adopted as a standard and carefully implemented and
expanded by the academic community.
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1. Introduction

An online platform providing search and content curation services will be
available for free to anybody who wishes to use it via the EGMRB Thesaurus. This will
feature digital displays, digital collections, and access to a virtual study environment
for scholars and the general users. The EGMRB Thesaurus infrastructure will be used
to help project researchers in the development of data open access management
strategies and to disseminate any data by the KOS principles. According to [1] DCAT 2
(Data Catalogue Vocabulary) specifications like the Getty Thesaurus will be easier to
locate and utilize because of the DCAT 2 specifications.

Nowadays, information can be transferred rapidly and simply according to such
new technologies as the Internet and electronic data records. To conduct effective
research and analysis, users must have access to the appropriate datasets and efficient
methods for properly explaining and exploring basic concepts inside and across
datasets [2, 3]

Metadata, controlled vocabularies, thesauri, or even ontologies are used in this
method since they complement one another [4]. A thesaurus is a controlled and
structured vocabulary that contains concepts by terms. It is delivered so that concepts
are interconnected so that links between them may be made clear. Preferred terms are
accompanied with comes entries for synonyms or "quasi-synonyms" [5]. By reducing
ambiguity in plain language, thesauri are essential method for discovering and
organizing information, especially for discovering material in non-literary,
uncategorized formats. They help academics and the public to discover data and other
materials consistently.

The process of building a thesaurus is rather complicated. It involves identifying
terms from a specific area, analyzing and linking those phrases into a categorization
model that can be used to classify resources from the same domain. The form and
characteristics of monolingual and multilingual thesauri have changed throughout the
years to normalize these structures [5-8]. ISO 25964, the most current international
standard for thesauri, describes five fundamental kinds of thesaurus ideas, thesaurus
terms, thesaurus arrays, and notes and sets forth a data format and derived XML
schema. There is an explicit distinction between “terms” and “concepts” in the data
model. The data model includes information on additional elements that might be
considered a part of a thesaurus, including ConceptGroup, a unique grouping for terms
related to a particular domain, theme, or other categories [5-8]. While it does not have a
specific building technique proposed, the ISO 25964 does not offer specific advice on
developing and maintaining thesauri but does provide guidelines for both aspects.

Initiatives in development for digital platform assistance for content discovery
and management will be using the EGMRB Thesaurus. A helpful way to share and link
to controlled vocabularies in the Semantic Web is by using the W3C recommendation,
the SKOS (Simple Knowledge Organization System), as a model [9]. The thesaurus of
the EGMRB is detailed in this article, including how it functions inside the
infrastructure and as Linked Open Data (LOD). The second section of this paper will
consider similar work that has modeled thesauri and other controlled vocabularies and
other research infrastructures and LOD initiatives in the framework of other projects
and initiatives addressing specific ethnic group. Section 3 will discuss the methods and
tools used to manage and publish vocabularies in the infrastructure. This section details
our preliminary findings. Our findings and recommendations conclude with this section.
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2. Related work

In GLAM (Galleries, Libraries, Archives, and Museums) applications, subject
indexing, keyword-based search in local databases, and federated search across
multiple databases [10, 11] are extensively used through the use of thesauri and other
knowledge organization systems, such as taxonomies, classification schemes, and
classifications. Within LOD efforts, it is estimated that SKOS is one of the most often
used vocabularies and is widely utilized by other Semantic Web vocabularies. Using
controlled vocabularies for Semantic Web applications such as query expansion, search
term recommendations, and semantic search engines is possible through the
‘skosification' of those vocabularies [12, 13, 14]. Here, the Getty Vocabularies Project
is a classic case, as it contains reference vocabularies that describe the work of artists
and architects, such as the Art and Architecture Thesaurus (AAT).

The two publication models identified by Pohorec, Zorman, and Kokol include
both inline and parallel Web publications (2013). Another popular approach of making
massive datasets available as Linked Data is by publishing them in parallel, as
machine-processable collections of RDF data. However, the findings of this study
include an observation that RDF material published using this method is not often
indexed by standard search engines and has limited exposure [15]. Instead of just
utilizing an established standard like Microdata or Resource Description Framework
(RDF), authors can use an extension like the Microdata or RDF markup to add
semantic markup to HTML text and create structured data. As a result, the Linked Data
concepts are syntax agnostic, making the technology compatible with many markup
languages and serialization methods.

Linked Data is defined as a method of publishing and interconnecting structured
information while also encouraging the growth and contribution of other participants in
the Linked Data ecosystem [16], The machines can “understand” the meaning of the
relationships by making inferences about the content and then interlinking that data to
new information automatically, discovering connections that were previously hidden
[17,18].

3. Methodology

Development of the EGMRB Thesaurus

EGMRB Thesaurus development follows the procedure in Fig. 1, based on
standard for building multilingual thesauri [19-21].

In the beginning, we are just getting started when we are synthesizing several
language resources provided by our partnering academic institutes and various KOS
from the domains of humanities and social sciences. Mapping or alignment can be
performed with regard to the words and ideas included in the following canonical
sources: these sources serve not only as reference material for terms and concepts in the
EGMRB Thesaurus but also as subjects of that mapping or alignment. A
comprehensive mapping of the ideas included in LOD to reference and top-level
concept schemes, such as the AAT and the BBT, should be achievable. In our process,
we include interactions with subject matter experts and information professionals. It
will be essential to provide the local topic heading lists, thesauri and validate third-
party subject heading lists. It will also help test EGMRB Thesaurus macro and
microstructure.
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This thesaurus contains approximately 4,609 ethnic terms organized hierarchically,
although other essential ideas are also included. A collaborative working team method
was employed throughout the development of the EGMRB Thesaurus. Different duties
were divided up amongst editors and knowledge engineers, who worked together. As a
result, editors have knowledge of many ethnic groups' subjects, and they are
responsible for planning, design, implementation, and maintenance of the thesaurus.
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Figure 1. The EGMRB digital thesaurus development
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Figure 2. The screen shot of hierarchical structure with narrower terms and meta terms for “Ethnic
groups” respectively.

TemaTres (http://www.vocabularyserver.com/) was chosen to make SKOS
thesaurus' development less difficult [22]. TemaTres' relative simplicity, and the fact
that it was possible to interact with it through the web, made it a good option for
developing EGMRB Thesaurus. Fig. 3 presents the TemaTres user interface, which
contains a basic but helpful feature for modifying ideas. As shown, it has advanced
search capabilities and the possibility to link to external concepts (e.g., SKOS-Core,
JSON, JSON-LD). In addition, the TemaTres allows a little more basic taxonomy input
for tab-indented files or RDF-XML encoded SKOS documents [23].
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Figure 3. In the admin interface of the EGMRB thesaurus main page, there are several tabs on the
screen.

SPARQL endpoints are also accessible, enabling anybody (human or otherwise) to
utilize the SPARQL language to search the thesaurus [24]. Results are often delivered
in machine-processable forms. In addition to the SPARQL interface, TemaTres also
provides an online form that knowledge engineers may use to query the thesaurus (Fig.
5). While inexperienced users will generally handle both the formulation of questions
and the human-readable display of results, developing ad-hoc user interfaces and
software are required for more proficient users.

Ethnic Groups in Mekong River Basin (MRB)

| oo

Figure 4. EGMRB Thesaurus's variety of user-friendly search engines included: simple search engine;
auto-completed text box search, alphabetic index, and advanced search.
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Figure 5. SPARQL endpoint interface for the concept "Karen" which offers an example of a query in
the form of a query string, with a response in HTML table format.

We assigned attributes and relations to the terms, then changed them based on how
they were relevant to the webpage's structure. Editorial touch-ups: Users could modify
the structural elements of each term (preferred term, non-preferred term, definition,
associated bibliographic note, etc.) by using the TemaTres user interface, while
simultaneously restructuring the hierarchical structure if applicable. Each of the chosen
terms was accompanied by a definition that frequently linked to a bibliographic
reference and was presented within a hierarchical relationship. In addition, preferred
terminology such as related terms and a synonym were given where it is usual to use
those phrases.

When the thesaurus was built, editors sent it to the knowledge engineer, who went
through and assessed various terms and their structural elements, then confirmed or
excluded them and submitted revisions to the editors in the form of private notes from
TemaTres. The knowledge engineers submitted their comments, and the editors
evaluated the information, after which the stable version of the thesaurus was issued.
Codes and Uniform Resource Identifiers (URIs) are published, and each code and URI
changes are monitored.

EGMRB Thesaurus is accessible over the internet at the URL
https://thesaurus.asiana.net/vocab/ This feature is flexible and might be applied to
many uses. Additionally, we utilize the EGMRB Thesaurus as well as other existing
controlled vocabularies to help manage data sources, including databases, research
documents, and to support semantic interoperability at the Princess Maha Chakri
Sirindhorn Anthropology Centre (Public Organization)
(https://www.sac.or.th/databases/ethnic-groups/ethnicGroups)
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Figure 6. A screenshots of vocabulary provided for the concept “General Name”.

INSPIRE, the national standard of metadata, includes guidelines for SAC metadata
which meet these guidelines (Drafting Team Metadata and European Commission Joint
Research Centre, 2013). The “Dataset Metadata” user interface incorporates an
approved user input form, as well as a synonym entry form from the EGMRB
Thesaurus, within its “Dataset Metadata™ section to allow authorised users to describe
datasets in line with SAC Metadata Schema. While the metadata standard does not
specify where to put metadata terms like “keyword” for the explanation of datasets on
ethnic groups variety or correlated domains, EGMRB Thesaurus can be used for
metadata annotations, and the process of identifying terms to use for metadata
annotations begins by looking for relevant metadata terms in the data. If the user uses
clear terms from shared thesauri for their metadata schema's population, searchers'
efforts will be helped tremendously in data discovery and retrieval.

Additional anthropological thesauri and controlled vocabularies are necessary to
the academic community. Furthermore, the EGMRB Thesaurus is utilized by the
Linked Data system for data annotation [25]. When contributors uploading data
resources through the portal utilize the data ingestion web interface, they must name
their dataset's fields after the taxonomies, which are located inside the thesauri. These
ideas, when put together, form the "EGMRB Data Schema". The examples shown in
figure 7 illustrate the annotation of data accessible via the data portal by leveraging
APIs (JSON format).
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This XML file does not appear to have any style

Figure 7. A portion of the database's schema description including information on the semantic
annotations of fields with thesauri concepts.

In addition, while searching for the ethnic group concept, all these terms will be
returned. The terminology and URIs in a standardized data markup are connected
explicitly with one another, allowing records to be understood by the machine. The
potential for computer-aided change, distribution, and long-term reuse opens up with
the opening of datasets to a larger universe of possibilities.

The EGMRB Thesaurus has a stated objective of developing a web portal that will
increase the amount of ethnic historical MRB resources in the public domain and help
in the advanced search and display of information linked to this inheritance. To
enhance the quality of the study, it seeks to utilize as many scientific references as
feasible. This thesaurus is specifically designed for academics, students, and
anthropologists. For example, the researcher may connect words they may have found
in manuscript documentation with thesaurus entries, which are more modern and
conventional in their nomenclature. Standardizing vocabulary in a monument requires
the use of a thesaurus. Students in the humanities and social sciences will learn about
many ethnic groups. In addition, this vocabulary's ultimate goal is to promote the
knowledge, conservation, and distribution of ethnic groups information.

The EGMRB Thesaurus has an increasingly international terminology, implying
that all terms have to be translated. Initially, simple words, synonyms, and related ideas
were translated directly. In other situations, specialized resources provide translations
in between Thai and English. Because terms only existed in the original ethnic
language or needed more than one translation, difficulties occurred while translating
them.

4. Discussion
This project aims to ensure its long-term sustainability. The project's initial goal

was to create the EGMRB Thesaurus to address ambiguity concerns with natural
language by standardizing how words, meanings, and relationships are constructed.
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As a result, building upon the various semantic resources, such as the EGMRB
Thesaurus, is essential for facilitating the discovery and interchange of existing and
new knowledge and accomplishing a more thorough considerate within the particular
domain as well as a greater understanding of the broader context. The first step towards
semantic interoperability is dataset annotation using taxonomies [17].

This perspective argues that the EGMRB Thesaurus is created according to LOD
principles to ensure that computers may run in a way that assists data users in finding
and processing relevant material [26]. In addition, EGMRB Thesaurus, maintaining
standards about Web development, boosts interoperation and use of automatic data
interchange across various sources. EGMRB Thesaurus ideas for the semantic
annotation of their data enable simultaneous searches on various data.

The thematic thesaurus is expected to be an essential initial step in creating an
ethnic group knowledge base for the Mekong River Basin. While [27] talk about
creating ontologies, they also suggest using thesauri as a starting point. In this view,
EGMRB Thesaurus employed knowledge structure [28] based on ethnicity in six
countries, moreover utilized semantic data categorization using a LOD framework [25],
expanding researchers' boundaries.

5. Conclusion and future work

The purpose of this article is to construct the EGMRB Thesaurus. Instead, they aim to
enable the discovery and administration of different content types in the EGMRB
Thesaurus database, providing resources for topics such as politics, liberal arts,
linguistics, and culture. We hope that our resource will become a valuable part of the
Linked Open Data cloud and function as a reference tool in subjects of anthropology
domain. While important work remains to be done in creating and publishing the
EGMRB Thesaurus, significant progress has been made. The first complete edition of
the thesaurus is expected to be released in October 2021. The EGMRB Thesaurus
digital platform will have another assignment: integration of the thesaurus into the
platform. This means that academics will be able to comment on virtual exhibits,
virtual collections, and other content developed on the platform. In order to increase the
reach of our platform, we will employ the thesaurus to expand search throughout our
existing collection and the semantic domain by accessing a smaller dataset given by a
researcher of the Digital Humanities Research Group (DHRG) who specializes in
folktales.
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