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The lecture is based on:

• Mustafa Jarrar, Hamzeh Amayreh: Linguistic Search Engine. Proceedings of the Web 
conference (WWW2019), ACM, 2019

• Mustafa Jarrar: The Arabic Ontology - An Arabic Wordnet with Ontologically Clean Content. 
Applied Ontology Journal. IOS, 2019.

• Mustafa Jarrar: Building A Formal Arabic Ontology (Invited Paper) . In proceedings 
of the Experts Meeting On Arabic Ontologies And Semantic Networks. Alecso, Arab 
League. Tunis, July 26-28, 2011.Article http://www.jarrar.info/publications/J11.pdf.htm

• Mustafa Jarrar: Towards The Notion Of Gloss, And The Adoption Of Linguistic 
Resources In Formal Ontology Engineering. In proceedings of the 15th International 
World Wide Web Conference (WWW2006). Edinburgh, Scotland. Pages 497-503. ACM 
Press. ISBN: 1595933239. May 2006.http://www.jarrar.info/publications/J06.pdf.htm

Please use these articles if when citing the Arabic Ontology  

http://www.jarrar.info/publications/J11.pdf.htm
http://www.jarrar.info/publications/J06.pdf.htm
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The Arabic Ontology

• Part 1: Motivation - Why the Arabic Ontology

• Part 2: The Arabic Ontology Design

• Part 3: The Top Levels of the Arabic Ontology

• Part 4: Ontology Benchmarking Methodology

• Part 5: Glosses in the Arabic Ontology
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Where the Arabic Ontology can be used?

In application scenarios such as 

• Information Search and Retrieval -to enrich queries and improve the 
quality of the results, i.e. meaningful search rather than string-matching 
search; 

• Machine Translation and Term Disambiguation -by finding the exact 
mapping of concepts across languages, specially that the Arabic 
ontology is also mapped to the WordNet;

• Data Integration and Interoperability -in which the Arabic ontology can 
be used as a semantic reference to several autonomous information 
systems; 

• Semantic Web and Web 3.0 -by using the Arabic ontology as a 
semantic reference to disambiguate the meanings used in the web sites; 

• among many, many other applications.
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Application Ontology vs. Linguistic Ontology

Linguistic ontology
To represent the semantics of
terms in a human language,
independently of a particular
application.

§ Each word may convey several 
concepts (Polysemy).

§ Represents common-sense 
knowledge (/State-of-art 
scientific discoveries).

§ Can be used for general 
purposes.

The importance of linguistic ontologies is growing rapidly.

Application ontology
To represent the semantics of a
certain domain/application, e.g.,
the Gene Ontology, the FOAF
ontology, the Palestinian e-
government ontology.

§ Each term convey one concept 
(no polysemy).

§ Represents (/Benchmarked to) 
application’s knowledge. 

§ Used only by a certain application, 
or a class of applications.
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WordNet   Vs   Arabic Ontology

• The Arabic Ontology is: 

• a next generation of WordNet.

• an ontologically-clean Arabic WordNet

• follows the same structure (/data model) as wordnet

• fully mapped to Wordnet.

• But there are critical foundational differences.
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WordNet   Vs   Arabic Ontology

• Glosses are strictly formulated, 
and focus on the distinguishing 
characteristics.

• Glosses are example 
contexts.

• benchmarked on native-
speaker’s naïve knowledge;

• No top levels;

• Concepts are informal; concepts 
without individuals (e.g., horizon) 
are allowed.

• benchmarked on state-of-art 
scientific discoveries

• Governed by scientifically & 
philosophically well-
established top levels;

• Concepts are formal; a 
concept is a set of individuals. 
(e.g., horizon is not allowed.

The main foundational differences: 
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The Arabic Ontology

Reference: Mustafa Jarrar: Building A Formal Arabic Ontology (Invited Paper). In proceedings of the Experts Meeting On 

Arabic Ontologies And Semantic Networks. Alecso, Arab League. Tunis. July 2011

• A project started in 2010, at Birzeit University, Palestine.

• Tree of the Arabic concepts -Classification of the meanings of the Arabic terms, 
based on state-of-art science, rather than on speakers' naïve knowledge

http://ontology.birzeit.edu

http://ontology.birzeit.edu/
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Arabic Ontology: Data Model (Simplified)

The general structure (i.e. core data model) of the Arabic Ontology is 
similar to the structure of WordNet – So to help in concept-mapping 
and interoperability.

Concept
(URI)

Gloss

Lemma Term
(ID)

Sense

Described By

Lexicalized By

Semantic Relation Area

Era

Lexicalization 
Type



12Jarrar © 2018

Lexical vs. Semantic Relationships

• Semantic relations ( ةیمیھافمتاقلاع ) are relationships between 
concepts (not words), e.g., subtype, part-of, etc.

• Lexical relations ( ةیوغلتاقلاع ) are relationships between words (not 
concepts), e.g., synonym-of, root-of, abbreviation-of, etc. 

• Ontologies are mainly concerned with semantic relations. 

Gloss: describes a concept 

Concept ID: concept unique reference

Lemma

Semantic RelationsSemantic Relations
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Arabic Ontology
• Arabic Ontology: the set of concepts (of the Arabic terms), and the 

semantic (not lexical) relationships between these concepts.
تاملكلانیبسیلويناعملاهذھنیبتاقلاعو،ةیبرعلاةغللاتاملكيناعمةعومجميھةیبرعلاایجولوطنلاا

• To build an Arabic Ontology: Identify the set of concepts for every Arabic 
word (Polysemy), and define semantic relations between these concepts.

• Most important relation is the subtype relation, 
which leads to a (tree of concepts) .
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The Ontology Top Levels

Top 3 levels

 ةیبرعلا تاملكلا عیمجل يناعملا تاھمأيھ :ایلعلادودحلا
The top levels of the Arabic Ontology tree are the most abstract concepts
in Arabic; they are philosophically and logically well defined, and linked
with BFO and DOLCE upper level ontologies.

درجم
Abstract

ءيش
Entity

يدام دوجوم
Physical Object

دوجوم
Objectثدح

طونم
Dependent

Entity

Top 3 levels shown 
here, for simplicity
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The Ontology Top Levels

Top 3 levels

درجم
Abstract

ءيش
Entity

يدام دوجوم
Physical Object

دوجوم
Objectثدح

طونم
Dependent

Entity

Why these top levels are so important:
• Derive/specialize all Arabic concepts from these top levels.
• Allows us to detect any logical and ontological mistakes in the lower levels.
• Used to governs the correctness and the evolution of the lower levels.
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Benchmarking Methodology

The ontological precision of the classifications benchmarked against the following:

• Scientific knowledge, which scientists typically accept on the basis of 
experimentation and verification and commonly agree about. If no mature 
answer is found in the state-of-art scientific discoveries, then against, 

• Subject-matter experts’ and domain knowledge and conventions. If no 
satisfactory answer can be synthesized from experts’ knowledge, then against, 

• Common-sense knowledge that can be repeatedly found in quality lexicons 
and literature.

● Scientific knowledge

● Common Beliefs 

● Subject-matter experts knowledge
Preference Natural sciences, proven and agreed 

scientific facts and discoveries ... 

Human sciences, experts conventions, standards,  
domain knowledge, legal systems …

Society conventions, commonsense knowledge…
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What/ Why a Gloss
according to strict ontological guidelines[J06]

A gloss: is an auxiliary informal (but controlled) account of the intended 
meaning of a linguistic term, for the commonsense perception of humans.

A gloss is supposed to render factual knowledge that is critical to understand a concept, but that 
e.g. is implausible, unreasonable, or very difficult to formalize and/or articulate explicitly. (NOT) to 
catalogue general information and comments, as e.g. conventional dictionaries and encyclopedias 
usually do, or as <rdfs:comment>.

تافیرعتلا ةباتك

Gloss: describes a concept 
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Arabic Ontology: Gloss Guidelines

What should and what should not be provided in a gloss:

1. Start with the principal/super type of the concept being defined.

E.g. ‘Search engine’: “A computer program that …”, ‘Invoice’: “A business document that…”, 

‘University’: “An institution of …”.

3. Written in a form of propositions, offering the reader inferential 

knowledge that help him to construct the image of the concept. 

E.g. Compare ‘Search engine’:

“A computer program for searching the internet, it can be defined as one of the most useful aspects 

of the World Wide Web. Some of the major ones are Google, ….”;

A computer program that enables users to search and retrieves documents or data from a database 

or from a computer network…”. 

2. Focus on distinguishing characteristics and intrinsic prosperities that 

differentiate the concept out of other concepts. 

E.g. Compare, ‘Laptop computer’: 

“A computer that is designed to do pretty much anything a desktop computer can do, it  runs for a 

short time (usually two to five hours) on batteries”.

“A portable computer small enough to use in your lap…”. 

ةفیرعتدارملاموھفمللىلعلااسنجلابفیرعتلاأدبی

ةزیمملا/ةیروھوجلاتافصلااھیلت

ةفیرعتدارملاموھفملل

ىنعملاطابنتسلاءىراقلادوقتةقیرطب،ایاضقلكشىلعفیرعتلابتكی

تافیرعتلاةباتكدعاوق
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Arabic Ontology: Gloss Guidelines

4. Use supportive examples : 

- To clarify cases that are commonly known to be false but they are 
true, or that are known to be true but they are false; 

- To strengthen and illustrate distinguishing characteristics (e.g. 
define by examples, counter-examples). 

Examples can be types and/or instances of the concept being 
defined. 

5. Be consistent with formal definitions/axioms.

6. Be sufficient, clear, and easy to understand. 

è WordNet glosses do not follow such ontological guidelines

ظفحتبنكلوحومسمةلثملاامادختسا
ةنیعمتلااحودیدش
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Arabic Ontology: Gloss Guidelines

As a gloss starts with a supertype of concept being defined, try to read 
the gloss as the following, to verify what you do is correct:

.ةدمعأوفوفصنمةنوكمتانایبةفوفصم :لودج
.ةدمعأوفوفصلكشىلعبنجىلاًابنجتانایببیترت :لودج
.ةدمعأوفوفصلكشىلعبنجىلاًابنجةجھنممةروصبتانایبمیظنت:لودج

Gloss: describes a concept 
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