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Abstract
Purpose: The wills of martyrs from the Iran-lrag War contain a wide range
of educational, devotional, ethical, political, and cultural concepts.
Systematic access to these rich conceptual resources and their effective
utilization in scholarly and cultural initiatives remain significantly
constrained. This study was therefore conducted to design a domain-specific
ontology for organizing, representing, and semantically enriching the content
of these invaluable documents. The ontology aims to support structured,
standardized access and to enhance analytical, interpretive, and
computational approaches for both academic research and broader cultural
applications.

Method: A mixed-methods approach was used, combining qualitative
content analysis and domain modeling. The study analyzed a corpus of 1,000
martyrs’ wills. Text processing and concept extraction were performed using
Python to ensure consistency and reproducibility. The extracted data were
documented in structured spreadsheets and validated by experts in both
domain knowledge and ontology engineering. The ontology was developed
following the seven-step methodology of Noy and McGuinness (2001) and
implemented in Protégé 5.6.4 using the OWL language.

Findings: The ontology developed in this study features a rich, multi-layered
structure comprising 8,096 distinct concepts, organized within a hierarchical
classification system consisting of six top-level classes and 2,410 subclasses.
This architecture enables precise and systematic representation of the target
conceptual domain. From a relational perspective, the ontology exhibits
considerable complexity, incorporating 439 object properties and 26 data
properties that collectively capture the multidimensional semantic patterns
embedded in the martyrs’ wills in a coherent and inferable manner.
Furthermore, to enhance documentation and enrich semantic expressiveness,
17 annotation properties and 358 individuals (instances) have been integrated
at the concept and class levels. Together, these components establish a robust
infrastructure that not only facilitates standardized, structured knowledge
representation but also supports semantic reasoning and complex querying.
To aid in the comprehension of the ontology’s structure and the identification
of conceptual interrelationships, a set of diverse conceptual graphs has been
designed and generated, enabling visual exploration and deeper analysis of
semantic configurations and dependencies.

Conclusion: The developed ontology represents an effective step toward the
systematic and semantic organization of martyrs’ wills, functioning not
merely as a technical artifact but as a cultural infrastructure. By accurately
modeling the ethical, spiritual, educational, and social concepts articulated in
these documents, it lays the groundwork for intelligent natural language
processing tools and semantic information retrieval systems. Simultaneously,
through the structured preservation of the martyrs’ spiritual legacy, it
significantly contributes to strengthening cultural identity and ensuring the
continuity of their teachings. Accordingly, this ontology serves not only as an
efficient research resource but also as a meaningful instrument for preserving
and recontextualizing the martyrs’ values within academic, educational, and
cultural spheres.
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Introduction

The wills of martyrs from the Iran-Irag War (1980-1988) constitute a
unique corpus of documents rich in ethical, spiritual, educational,
cultural, and socio-political content. These texts reflect the worldview,
values, and lived experiences of individuals who wrote them in the
final moments of their lives, often under extreme conditions. Despite
their significance, access to the semantic content of these documents
remains fragmented and unstructured. Traditional cataloging and
indexing methods fail to capture the multidimensional conceptual
fabric embedded in these texts. Moreover, the lack of a formal,
machine-readable knowledge organization system impedes both
scholarly research and cultural dissemination. In the era of the
Semantic Web and artificial intelligence, there is an urgent need to
transform such heritage documents into structured, interoperable, and
analyzable knowledge units. This study responds to that need by
proposing a domain-specific ontology designed to model the complex
semantic landscape of martyrs’ wills.

Purpose

The primary objective of this research is to design and implement a
comprehensive, formal ontology for the wills of martyrs of the Iran-
Irag War. Specifically, the study seeks to: (1) identify and extract core
thematic concepts embedded in a representative corpus of 1,000 wills;
(2) define semantic relationships among these concepts; and (3)
develop a structured, reusable, and extensible conceptual model that
supports intelligent information retrieval, semantic analysis, and
cultural preservation. The ontology is intended to serve both as a
research infrastructure for scholars in humanities and social sciences
and as a cultural framework for transmitting the ethical and spiritual
legacy of the martyrs to future generations.

Method

This study employs a mixed-methods approach combining qualitative
content analysis with computational ontology engineering. The corpus
comprises 1000 wills collected from published anthologies related to
the martyrs of Dar al-Shuhada (a title for the city of Aran va Bidgol
due to its high martyrdom rate). Text preprocessing, concept
extraction, and initial categorization were performed using Python
scripts to ensure reproducibility and consistency. The resulting data
were organized into structured spreadsheets and validated through
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iterative consultation with domain experts in sacred defense studies
and ontology specialists.

The ontology was constructed following the well-established
seven-step methodology by Noy and McGuinness (2001): (1)
determining the domain and scope; (2) reusing existing ontologies
(none were found applicable); (3) enumerating important concepts; (4)
defining class hierarchies (top-down); (5) creating properties (object,
data, and annotation); (6) defining constraints and logical axioms
(including domain-range restrictions and disjointness); and (7)
creating instances. The final model was implemented in Protégé 5.6.4
using the Web Ontology Language (OWL), which enables formal
reasoning and integration with Semantic Web standards. Visualization
of conceptual structures was carried out using the OntoGraf plugin.

Findings

The resulting ontology encompasses 8,096 concepts, organized into 6
main classes and 2,410 subclasses. The main classes are: (1)
Educational and Lifestyle Messages; (2) Devotional and Spiritual
Messages; (3) Ethical and Cultural Messages; (4) Political and Social
Messages; (5) Ahl al-Bayt in the View of Martyrs; and (6) Martyrdom
in a Different Form (i.e., ethical equivalents of martyrdom in
peacetime). The “Devotional and Spiritual Messages” class emerged
as the most conceptually dense, containing 36 subclasses such as faith,
prayer, divine tests, and the afterlife, reflecting the martyrs’ profound
spiritual orientation.

The ontology defines 439 object properties to model semantic
relationships. These include structural (e.g., part of, has part), thematic
(e.g., has topic, is related to), attributive (e.g., emphasizes, influenced
by), and relational (e.g., belongs to, addresses) properties. Each
property is formally defined with explicit domain and range, grounded
in international semantic models such as CIDOC CRM and IFLA
LRM. For example, the property emphasizes links a martyr or a
message to an ethical value (e.g., “Martyr A emphasizes self-
sacrifice”), while belongs to connects a will to its author.

Additionally, 26 data properties capture literal attributes such as
the date of writing or the martyr’s name, and 17 annotation properties
(e.g., definition, history, purpose) provide explanatory metadata to
enhance human interpretability. The ontology also includes 358
individual instances, grounding abstract classes in real-world
examples from the corpus.
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To facilitate comprehension and analysis, multiple conceptual
graphs were generated: alphabetical graphs for quick navigation,
hierarchical (vertical) graphs for tracing educational pathways, radial
graphs for ethical concepts centered on core values, and spring-
embedded graphs for the thematic network around Ahl al-Bayt. These
visualizations reveal the interconnectedness of themes such as
martyrdom, faith, social responsibility, and resistance, demonstrating
the holistic worldview of the martyrs.

Crucially, the ontology enforces 394 disjointness constraints to
prevent logical contradictions (e.g., a concept cannot simultaneously
belong to mutually exclusive ethical categories), ensuring reasoning
integrity. The model avoids equivalence axioms, respecting the
uniqueness of each concept within this cultural context.

The following explanations are presented in Table 1

Table 1.0verview of Ontology Structure and Analytical Results
Aspect Summary

8096 concepts organized into 6 main classes and 2410
subclasses

1. Educational & Lifestyle Messages

2. Devotional & Spiritual Messages

3. Ethical & Cultural Messages

Ontology Scope

Main Classes 4. Political & Social Messages
5. Ahl al-Bayt in the View of Martyrs
6. Martyrdom in Different Forms
Most Dense Devotional & Spiritual Messages — 36 subclasses (faith,
Class prayer, divine tests, afterlife)

439 properties (structural, thematic, attributive, relational)
based on CIDOC CRM & IFLA LRM
Data Properties | 26 capturing literal attributes (e.g., date, author name)

Obiject Properties

Annotation - L .
Properties 17 providing metadata (definition, history, purpose)
L 358 real instances linking abstract classes to corpus
Individuals
examples
Conceptual Alphabetical, hierarchical, radial, and spring-embedded
Graphs graphs showing thematic interconnections

Disjointness

Constraints 394 constraints ensuring logical consistency

Uniqueness No equivalence axioms; each concept remains culturally
Principle unique
Conclusion

This ontology represents a significant advancement in the semantic
organization of Iran’s intangible cultural heritage. It transcends
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technical functionality by serving as a cultural infrastructure that
preserves, interprets, and transmits the ethical and spiritual world of
the martyrs. It enables the development of Al-driven applications such
as semantic search engines, intelligent question-answering systems,
and NLP tools tailored to sacred defense literature. Furthermore, it
provides a standardized framework for museums, research centers,
and educational institutions to systematically curate and utilize this
corpus.

The study also proposes three future directions: (1) applying
machine learning to scale concept extraction and identify value
patterns across larger corpora; (2) extending the ontology to wills of
martyrs from recent resistance movements (e.g., defenders of shrines);
and (3) developing multilingual versions (Arabic, English) to present
this model of Islamic ethics as a global cultural paradigm. Ultimately,
this work demonstrates how ontology engineering can bridge archival
heritage and contemporary digital culture, ensuring that the voices of
martyrs remain alive, accessible, and meaningful in the digital age.
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