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Arabic
Ontology

Lexicographic 
Database 

Dialect 
Corpora

Formal Arabic Wordnet 
with ontologically clean 

content

150 lexicons
Very large Arabic-

multilingual database

Annotated corpora
each word is annotated 

with many morph features 

Lexical Resources at Birzeit University

Big Linguistic Data Graph
https://ontology.birzeit.edu
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M
otivation

v Wordnets are used to understand and retrieve unstructured 
information in e.g., NLP and IR.

v New demands to use wordnets like ontologies: to manage and retrieve 
structured data in e.g., Knowledge Graphs, multilingual Big Data, and 
medical informatics. 
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M
otivation

v Wordnets are used to understand and retrieve unstructured 
information in e.g., NLP and IR.

v New demands to use wordnets like ontologies: to manage and 
retrieve structured data in e.g., Knowledge Graphs, multilingual Big 
Data, and medical informatics. 

Source: https://blogs.timbr.ai/introducing-timbr-sql-kg
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M
otivation

But, 
Ontologies are typically application-specific rich axiomatizations;
Wordnets are general-purpose mental lexicons, and thus 
axiomatizing wordnet would be a rigidification.

Ø How to build a linguistic ontology as a wordnet - to better serve new 
application scenarios
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Wordnets  Vs Ontologies
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Synset  vs Concept

{furniture, piece of furniture, 
article of furniture}

Furnishings that make a room or 
other area ready for occupancy

Synset: signifies a concept; 
a thought in our mind.

Individuals are also linguistic 
concepts (ISO 1087-1:2000)

Concept: class of individuals; 
characteristics its instances 
have in common. 

In BFO, Universal/Defined Class.

Definition: concept (Jarrar, 2021):
Given a concept c, its intensional interpretation cI is defined on a domain space ❬D, W ❭ as a function cI : W→2D, where D is a domain and 
W is a set of maximal states of affairs on D. For a concept c, the set Ec = {cI (w) | w ∈ W } is the set of the admissible extensions of c. Two 
concepts having the same set of admissible instances, in all states of affairs, are considered the same concept.

{table}

A piece of furniture having 
a smooth flat top that is 

usually supported by one 
or more vertical legs 

{bureau, dresser, 
chest of drawers}

Furniture with drawers for 
keeping clothes

Proposed definition (for linguistic ontologies)

made of synsets 
(linguistic concepts)

made of concepts 
(classes of individuals). 

Wordnet Ontology
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Hyponymy vs Subsumption

Hyponymy: If native 
speakers accept a sentence 
like: B is a kind of A

Subsumption: a subset
relation between concepts. 
Every instance in c1 is also 
an instance in c2.

Formally: c1 subsumes c2, iff
every instance of c2 is an 
instance of c1, in every possible 
state of affairs.

{furniture, piece of furniture, 
article of furniture}

Furnishings that make a room or 
other area ready for occupancy

{table}

A piece of furniture having 
a smooth flat top that is 

usually supported by one 
or more vertical legs 

{bureau, dresser, 
chest of drawers}

Furniture with drawers for 
keeping clothes

Wordnet Ontology
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Synonymy 

Definition: Synonymy Relation (Jarrar, 2021)
Given two terms t1 and t2 lexicalizing concepts c1 and c2, respectively, then t1 and t2 are considered to be synonymous iff c1 = c2. In this way, synonymy 
can be defined as an equivalence relation =c between terms lexicalizing the same concept, thus it is a reflexive, symmetric and transitive relation.

{furniture, piece of furniture, 
article of furniture}

Furnishings that make a room or 
other area ready for occupancy

{table}

A piece of furniture having 
a smooth flat top that is 

usually supported by one 
or more vertical legs 

{bureau, dresser, 
chest of drawers}

Furniture with drawers for 
keeping clothes

Wordnet Ontology

Synonyms: “two 
expressions are 
synonymous in a linguistic 
context C if the substitution 
of one for the other in C 
does not alter the truth 
value” (Miller et al., 1990). 

Synonyms: alternative 
labels/names of concepts.

Proposed definition (for linguistic ontologies)
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More ontology/formal issues in wordnet:
Which might not be correct from a 

formal/ontological perspective
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Formal/Ontological issues in wordnet

{inflate}
economics: raise demand, expand 
the money supply, or raise prices, 

after a period of deflation; 

{reflate}
cause prices to rise by increasing the available currency or credit;

{modify, alter, change}
Make different; cause a transformation

Implied relation, as it can 
be inferred from the first 
two hyponymy relations. 

No benefits for including implied relations
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Formal/Ontological issues in wordnet

{evening star, Hesperus, Vesper}
a planet (usually Venus) seen at sunset in the western sky

Same instance (i.e., Venus) 
that people see at different 
occasions.{Phosphorus, Lucifer, daystar, morning star}

a planet (usually Venus) seen just before sunrise in the eastern sky

Might be different linguistic concepts, but ontologically it is the same instance.
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Formal/Ontological issues in wordnet

{larn, learn, acquire}verb
gain knowledge or skills

No ontological difference between 
verbs and their verbal nouns 

{acquisition, learning}noun
the cognitive process of acquiring skill or knowledge;

Verbs are linguistic rather than ontological categories.

Ontologies capture the events that verbs denote rather than verbs themselves. 

è We say (he learns, he learned, he is learning, the learning he .., ) referring to the exact same 
learning event.
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Formal/Ontological issues in wordnet

{complex number, imaginary number, 
complex quantity, imaginary}

(mathematics) a number of the form a+bi where a and b are real 
numbers and i is the square root of -1

not synonyms, Imaginary number is only a 
special case of a Complex number. Similarly, 
WordNet provides a poor classification of the 
types of numbers, e.g., Real, Rational, 
Natural, and Integer numbers are all 
subsumed by Number, while they subsume 
each other.

Who/How to decide on the accuracy?
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Formal/Ontological issues in wordnet

{calendar month, month}
one of the twelve divisions of the calendar year;

{Islamic Calendar Month }
any lunar month in the Muslim calendar

Inaccurate, because Month is defined as 
one of the twelve divisions of the 
calendar year, which is a Gregorian year 
as defined in the gloss (i.e., an average 
month is about 30.43 days); however, 
an average of an Islamic month is 29.53 
days. In fact, both months belong to 
two different calendar systems. A 
Gregorian month is 1/12 of a Gregorian 
year, while an Islamic year is a multiple 
of 12 lunar months.

Who/How to decide on the accuracy?
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Application Ontology   vs    Linguistic Ontology 
/Formal Wordnet

§ Synonymy is not a target.

§ Used for general purposes.

§ Benchmarked general 
knowledge

§ Synonymy is important.

§ Each term refers to one or more concepts 
(Polysemy).

§ Light-weight axiomatization, and 
cannot be rigid. 

§ Typically rich axiomatization

§ Each term refers to one concept 
(no polysemy).

§ Used by a certain application
or a class of applications.

§ Benchmarked to application’s 
knowledge. 
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The Arabic Ontology
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Arabic Ontology

• Characterization of the intended 
meaning (i.e., concepts) that the 
Arabic terms convey.

https://ontology.birzeit.edu/concept/293198

• Formal Arabic Wordnet - with 
ontologically-clean content.

Ø Linked with PWN, Wikidata, BFO, DOLCE

Ø Linked with many lexicons

1022977
Copyright © 2018 Birzeit University

Translations Synonyms Definitions 

Ontology Morphology

En |ع

About

Ontology Dictionaries

Dependent Entity ّلعََتمُ | دمَِتعْمُ |ٌ طوُنمَ    طورُشْمَ | قٌِ
An entity realized by the time of its happening

   ىرخأ ءایشأ دوجو ىلع هدوجو دمتعی ءيش

example: 
ھل لوط لاف لاّإو ىنبملا دوجوب طونم ىنبملا لوط

1022977
Copyright © 2018

Entity  َنئِاكَ | ةنَوُنیْكَ | ءيْش
Whatever existed or will exist, and can be realized or imagined

ھلّیخت وأ ھكاردإ عیطتسنو دجویس وأ دجِوُ امّیأ

example: ماری ام ىلع ءيش لّك
293198

Object    
مٌوُّیَق | تاَذ | ءيْشَ | يّعقِاو | يّقیقحَ | مئِاَق | نئِاكَ | دوجُوْمَ

An entity that is wholly and independently present in time, and is 

realized either for its concrete or social existence
ًارابتعا ھتاذلٍ وأً اسایق ھتاذب كردُیو ،نمزّلا يفً اّیلك رضاحو ،ھسفنب ةّلقتسم تاذ ھل ءيش

example:  
ةّیرھوجلا تافصّلا نم ھعاونأ زّیمی ام فلاتخلا دوجوم يّلأ انكاردإ فلتخی

Occurrent      َلوصحُ | ثودحُ |ةروریس
An entity realized by the time of its happening

نمزلا ربع ھنایرجب ھئازجأو ھتاذ كردُت يذلا ءيشلا

example: 
ھل ينمزلا راطلإا نع لصفنم لكشب ثدح يأ مھف نكمی لا

Abstract ّدامَ ریغَ | يّدِیرِجَْت |ٌ دَّرجَمُ   يّرِظَنَ | يِّ
An entity exists only in mind, cannot be measured or socially realized, and

293201              TypeOf : {Entity}

293200 TypeOf : {Entity}

293202              TypeOf : {Entity}

Mustafa Jarrar: The Arabic Ontology - An Arabic Wordnet with Ontologically Clean Content.  Applied Ontology Journal, IOS Press. 2021

https://ontology.birzeit.edu/concept/293198
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Arabic Ontology

• Current size so far (but the numbers are dynamic)

1800 fully-done concepts  (mostly top levels)

17K partially investigated (ready for NLP applications)

Some branches are elaborated, other not yet. 

https://ontology.birzeit.edu/concept/293198

• English labels are not our target - provided for 
readability and communication.

occurrent   | حُصول حُدوث |سَیرورة 
An en�ty realized by the �me of its happening

الشيء الذي تُدرك ذاتھ وأجزائھ بجریانھ عبر الزمن

example: لا یمكن فھم أي حدوث بشكل منفصل عن الإطار الزمني لھ

293202  TypeOf : {en�ty}

process   عَمَلیَِّةA cumula�ve occurrent that is composed of a sequence of ac�ons

happening respec�vely in �me

حدث تراكمي یتكون من سلسلة من الأفعال المتراتبة، التي تحدث بشكل متتابع على خط
الزمن

example: ھُناك ثلاثة أنواع من الخلایا تُساھم في عملیة نمو العظم

293215  TypeOf : {occurrent}

biological process | single-organism process |

 single organism process | physiological process   

عملیة بیولوجیة
A biological process represents a specific objec�ve that the

organism is gene�cally programmed to achieve. Biological

processes are o�en described by their outcome or ending sta

See More..

455000019  TypeOf : {process} 

 ©Collected

Ontologies

bodily process   عملیة جسمانیة
A process in which at least one bodily component of an

organsim par�cipates.| [OGMS_0000060]

455000574  TypeOf : {biological process} 

 ©Collected

Ontologies

behavior   سُلوك
The internally coordinated responses (ac�ons or

inac�ons) of animals (individuals or groups) to internal

or external s�muli, via a mechanism that involves

nervous system ac�vity. [GO_0007610]

455000020  TypeOf : {bodily process} 

 ©Collected

Ontologies

mental process   عملیة إدراكیة
A mental process is a bodily process that is of a type

such that it can of itself be conscious. Examples

include thinking, feeling pain, remembering and

emo�on as occurrent experi See More..

455000273  TypeOf : {bodily process} 

 ©Collected

Ontologies

2

2

2

2

2

2

7178374 Copyright © 2018 Birzeit University

• Methodology: Built top-down and bottom-up 
at the same time.

Mustafa Jarrar: The Arabic Ontology - An Arabic Wordnet with Ontologically Clean Content.  Applied Ontology Journal, IOS Press. 2021

https://ontology.birzeit.edu/concept/293198
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Top Levels of the Arabic Ontology

درجم
Abstract

ءيش
Entity

يدام دوجوم
Physical Object

دوجوم
Objectثدح

طونم
Dependent

Entity
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Linking with Wikidata

درجم
Abstract

ءيش
Entity

يدام دوجوم
Physical Object

دوجوم
Objectثدح

طونم
Dependent

Entity

Every Concept in the 
ontology is mapped mapped 
with a Wikidata node.

Thus, all instances in Wikidata are 
instances in the ontology 

Thus, a knowledge Graph from 
the Arabic Ontology viewpoint.
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Benchmarking the ontology content

Ø What should the ontology capture and adhere to?

Ø On what basis the correctness of the ontology content can be benchmarked?

• Should concepts be defined/classified based on what Arabic speakers commonly believe!

• Should we adopt a certain lexicon and formalize it!

• Should we rely on what the scientific literature accepts!

• Should we build the ontology based on what we, the ontology builders, believe!
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Benchmarking Methodology

● 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…

Benchmarked against the following, in order:

1. 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,

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

3. Commonsense knowledge, repeatedly found in quality lexicons and literature.
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Entity  َنئِاكَ | ةنَوُنیْكَ | ءيْش

Whatever existed or will exist, and can be realized or imagined
ھلّیخت وأ ھكاردإ عیطتسنو دجویس وأ دجِوُ امّیأ

example: ماری ام ىلع ءيش لّك

293198

Object    َمٌوُّیقَ | تاَذ | ءيْشَ | يّعقِاو | يّقیقحَ | مئِاقَ | نئِاكَ | دوجُوْم

An entity that is wholly and independently present in time, and is 
realized either for its concrete or social existence

ًارابتعا ھتاذلٍ وأً اسایق ھتاذب كردُیو ،نمزّلا يفً اّیلك رضاحو ،ھسفنب ةّلقتسم تاذ ھل ءيش
example:  ةّیرھوجلا تافصّلا نم ھعاونأ زّیمی ام فلاتخلا دوجوم يّلأ انكاردإ فلتخی

293200                 TypeOf : {Entity}

Gloss Formulation Methodology

The purpose of a gloss state the critical and distinguishing characteristics that all instances
of a concept have in common, in an informal but controlled way as the following:

Step 3: Write the distinguishing characteristics in the form of a sequence of propositions
to help the reader to easily mentally rebuild the concept being defined in a declarative
and non-narrative manner.

Step 2: List only the most distinguishing and intrinsic characteristics that specialize the concept
from its supertype, and that differentiate it from other concepts in the same level.

Step 1: Start with the supertype of the concept
being defined. e.g., “Object: An entity
that…”, “Physical Object: An object that ...”.
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Comprehensiveness Evaluation

درجم
Abstract

ءيش
Entity

يدام دوجوم
Physical Object

دوجوم
Objectثدح

طونم
Dependent

Entity

How much is the current version of 
the ontology able to top (i.e., be a 
supertype of) the concepts of the 
Arabic terms?

Experiment: classify the 1830 terms found in Al-Jurjānī “Taʿrīfāt” lexicon (1339–1414 AD) 
under the ontology. This lexicon contains the most abstract notions in Arabic in most 
domains. 270 concepts are excluded (not understand, can be instantiated , etc). 

Ideally: each of the 1830 concepts should be placed either as “equivalent to” a 
node in the ontology, or as a “subtype of” a leaf node. 
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Comprehensiveness Results

1
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2

132
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5

1

107
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2

64

320

9

1
1

2

121
200

2

4

1

1
درجم

Abstract

ءيش
Entity

يدام دوجوم
Physical Object

دوجوم
Objectثدح

طونم
Dependent

Entity

Blue are 
equivalents

Green are 
subtypes 

Ø 1655 (90%) concepts that are correctly placed in the ontology.
Ø 156 (10%) concepts that are mapped as subclasses of non-leaf nodes illustrate cases of missing top categories in 

the ontology (we are working on adding them). 
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Data Representation

1022977
Copyright © 2018 Birzeit University

Translations Synonyms Definitions 

Ontology Morphology

En |ع

AboutOntology Dictionaries

Dependent Entity ّلَعَتمُ | دمَِتعْمُ |ٌ طوُنمَ    طورُشْمَ | قٌِ
An entity realized by the time of its happening

   ىرخأ ءایشأ دوجو ىلع هدوجو دمتعی ءيش
example: ھل لوط لاف لاّإو ىنبملا دوجوب طونم ىنبملا لوط

1022977 Copyright © 2018

Entity  َنئِاكَ | ةنَوُنیْكَ | ءيْش
Whatever existed or will exist, and can be realized or imagined

ھلّیخت وأ ھكاردإ عیطتسنو دجویس وأ دجِوُ امّیأ
example: ماری ام ىلع ءيش لّك
293198

Object    َمٌوُّیقَ | تاَذ | ءيْشَ | يّعقِاو | يّقیقحَ | مئِاقَ | نئِاكَ | دوجُوْم
An entity that is wholly and independently present in time, and is 
realized either for its concrete or social existence

ًارابتعا ھتاذلٍ وأً اسایق ھتاذب كردُیو ،نمزّلا يفً اّیلك رضاحو ،ھسفنب ةّلقتسم تاذ ھل ءيش
example:  ةّیرھوجلا تافصّلا نم ھعاونأ زّیمی ام فلاتخلا دوجوم يّلأ انكاردإ فلتخی

Occurrent      َلوصحُ | ثودحُ |ةروریس
An entity realized by the time of its happening

نمزلا ربع ھنایرجب ھئازجأو ھتاذ كردُت يذلا ءيشلا
example: ھل ينمزلا راطلإا نع لصفنم لكشب ثدح يأ مھف نكمی لا

Abstract ّدامَ ریغَ | يّدِیرِجَْت |ٌ دَّرجَمُ   يّرِظَنَ | يِّ
An entity exists only in mind, cannot be measured or socially realized, and

293201              TypeOf : {Entity}

293200 TypeOf : {Entity}

293202              TypeOf : {Entity}

Synset

G
loss

Sub
Types

Concept
ID

Super
Type

Concept
Profile

Concept
(URI)

Gloss

Lemma Term
(ID)

Sense

Described By

Lexicalized By

Semantic Relation Area

Era

Lexicalization Type

Meta Core Data Model Ontology Portal

è Also accessible in the RDF W3C Lemon format
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URIs Design

Concepts: each concept is given a URL based on its unique ConceptID:
http://{domain}/concept/{ConceptID}

e.g., http://ontology.birzeit.edu/concept/293254 

Semantic relations: to allow one to retrieve, e.g. the instances, of a given conceptID, 
the semantic relations for a given concept can be accessed through URLs: 

http://{domain}/concept/{Relation}/{ConceptID} 

e.g., http://ontology.birzeit.edu/concept/instances/293121
http://ontology.birzeit.edu/concept/parts/293121 

Terms: each term is given a URL, which refers to the set of concepts that are lexicalized 
using a certain term, i.e., that have this term among their synsets:

http://{domain}/concept/{term}

e.g., http://ontology.birzeit.edu/concept/virus 

To be linked with other resources in the Linguistic Linked Open Data Cloud, the URLs should 
designed according to the W3C’s Best Practices for Publishing Linked Data, as the following:
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Overview of the 

Lexicographic
Search Engine
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• The largest lexicographic Arabic-
multilingual database

• Contains 150 lexicon, types: 
glossaries, thesauri, bi/trilingual 
dictionaries, morph datasets, 
Ontology, and more.

• Covers most domains: science, 
technology, law, business, art, 
philosophy, ...

The Lexicographic Database

43 results (0.09 secs)

En |ع

1022977
Copyright © 2018 Birzeit University

Predicate | Attribute  لومحملا
 يفف،ایلات ىمسیف ةیطرشلا يف اما،ةیطرشلا نود ةیلمحلا ةیضقلا يف ھب موكحملا وھ نییقطنملا دنع لومحملا
© Philosophy Lexicon (Vol.1&2) ..دیزملليیقطنملا دنع لومحملاو عوضوملاو.لومحملا وھ میركو،عوضوملا وھ دیز،میرك دیز:انلوق

Attributeةفصلا 
،ضایبلاو،داوسلاك:ءيشلا اھیلع نوكی يتلا ةلاحلا وأ،تاذلا لاوحأ ضعب ىلع لادلا مسلاا يھ ةفصلا © Philosophy Lexicon (Vol.1&2) ..دیزمللا ةفصلاو،لوعفملا مساو،لعافلا مساو،تعنلا يھ نییوحنلا دنع ةفصلاو..خلا لھجلاو،ملعلاو

Attributeِةَفص 
.ةلمجلا يف ددحم ظفل ةطساوب ءيش وأ صخش اھب تعنی ةیصاخ Philosophy Lexicon (Vol.1&2) ©

dimension | attribute property
ةَّیَّصاخَ | ةَّصاخَ | فصْوَ | تعْنَ | ةزَیمِ | دعُْب | ةزَّیمَمُ ةَفصِ | ةَفصِ

a construct whereby objects or individuals can be distinguished; "self-

confidence is not an endearing property"
Arabic WordNet ©

attributeِةَلصْخَ | ةَّیصّاخَ | تعْنَ | ةزَّیمَمُ | ةزَیْمِ | ةَفص 
an abstraction belonging to or characteristic of an entity

Arabic WordNet ©

Translations Synonyms Definitions 

Ontology

About

Morphology
Dictionaries

attribute predicateةیلمحلا ایاضقلا ھنمو عوضوم ىلع لاقی ام- ایقطنم لومحم Propositions attributives Philosophy Lexicon ©

attribute | flavor | difference | characteristic | savor | property

© Google Thesaurus 2 ةزیمم ةفص

Philosophy Lexicon

Academy of the Arabic Language-Cairo

Al Amiria Printing House

Academy Portal Browse Online

2 3 4 51

ONTOLOGY
attribute – 3 results (0.04 secs)

Attribute  
ٌ ةمَسِ |ٌ ةَئیْھَ | لٌكْشَ |ٌ ةزَیْمَ |ٌ ةَّیزِمَ | تٌعْنَ |ٌ ةَلاح |ٌ دّنسْمُ |ٌ ةَلصْخَ |ٌ ةَفصِ

An abstract that describes qualities of an entity without using units 

of measure سایق ةدحو لامعتسا نود ام ءيشل ةّیصاخ ةمیق نع ربعُیو فصی درّجم
example: 

لاقتربلا يف نوللا ةّیصاخل ةفص وھ يّلاقتربلا نوللا

Abstract Attribute ٌُةَفصِ  ٌ ةّیرِابتِعْاٌِ ةَفصِ |ٌ ةدَّرجَم

Attribute that describes an abstract quality of things
ام ءيشل ةدرّجم ةیصاخ ةمیق نع رّبعت ةفص

example:
 ناسنلإا نع ءاطعلا ةّیصاخل ةدرّجم ةفص يھ میرك

Physical Attribute َّدام ٌةَفصِ  ٌ ةَّیِ

Attribute that describes an abstract quality of things
ام ءيشل ةدرّجم ةیصاخ ةمیق نع رّبعت ةفص

example:
 ناسنلإا نع ءاطعلا ةّیصاخل ةدرّجم ةفص يھ میرك

293263 TypeOf : {Abstract}

293264 TypeOf : {Attribute}

293265 TypeOf : {Attribute}

ONTOLOGY

results (3.77 secs) 3 ‑ غدير

غدير
جريان مستمر٬ قليل الإضطراب عموما

مجرى مائي صغير وضحل ذو 

example: ش الضفادع في الغديرأو المستنقع
غالبا ما تعي

 293775  TypeOf : {مجرى مائي}

 غديرجدول | رى مائي أصغر من نهر٬ يصب في نهر
مج

example: أقامت العائلة فترة الصيف في كوخ صغير بجانبه جدول من الماء

 293517  TypeOf : {مجرى مائي}

 غدير ساقية | جون | نهير |جدول |
شأ بسبب الحت٬ وهو الذي يغادره السيل

مجرى مائي ين

example: يفضل الرعاة جلب الماشية الى الأرض القريبة من الجدول

 293720  TypeOf : {مجرى مائي}

       | Enع

غدير

       B  

 
         

Transla�ons
Synonyms Defini�ons

Ontology  Dic�onaries 
Morphology  

About License $

24 results (3.79
 secs)

غَدِيرٌ

غِيرِ. 2."غَديرُ النّباتِ" : قِطْعَةٌ مِنْهُ.  الصَّ
1."مَاءُ الغَدِيرِ" : مَاءُ النَّهْرِ

 Alghani Azzah
ir ©

غَدير

تكوّنت الغدران بعد انتهاء السيل ‑ تعيش
يل٬ُ مستنقع الماء " ة العمق٬ يغادرها السَّ

مياه راكدة٬ قليل
فادعُ في الغُدْران ". الضَّ

 Lexicon of Modern Arabic ©

غَدير

يور على ضفاف الغدير ". غديرا الوجنتين : (الجغرافيا) نُهَيْر٬ نهر صغير "أعجبه منظر الطُّ

وء ‑ لحيا الغدير : جانباه ‑ غدير من الضَّ
مع في الوجنتين  مجريا الدَّ
 Lexicon of Modern Arabic ©

الغدير

غِير (مج) (ج) غدر وغدر وغدران  الصَّ
يْل و (عِنْد الجغرافيين) النَّهر يغادرها السَّ

الْقطعَة من المَاء 
 Al‑Waseet Lexicon ©

غَديرٌ
يْلُ قِطْعَةٌ مِنَ الماءِ يُغادِرُها السَّ

 Al‑Waseet for Schoo
ls ©

غَديرٌ
مَسيلُ ماءٍ | نَهْرٌ

 Al‑Waseet for Schoo
ls ©

غدير

مستنقع الماء. ماء المطر كان صغيراً أم كبيراً. السيف. النهر الصغير
 Names and their m

eanings ©

Like Share

+

+

+

attribute

< >
ontology.birzeit.edu

1022977
Copyright © 2018 Birzeit University

1022977
Copyright © 2018

Share

https://ontology.birzeit.edu
Reference:

Mustafa Jarrar, Hamzeh Amayreh: An Arabic-Multilingual Database with a Lexicographic Search Engine. NLDB 2019. 
Pages(234--246), LNCS 11608, Springer. 2019.

https://ontology.birzeit.edu/
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• Search 150 lexicons for 
definitions, synonyms, 
specialized translations, 
morphology, ontology [3,4] ...

• Accurate! compared with 
machine translation.

• The first of its kind! e.g., there 
are no similar search engines 
for English lexicons!

Lexicographic Search Engine

En |ع

1022977

Copyright © 2018 Birzeit University

ةمجرت
تافدارتم

ایجولوطنأتافیرعت

لوح

مجاعمتافیرصت

ONTOLOGY

results (3.77 secs) 3 ‑ غدير

غدير
 293775 غالبا ما تعيش الضفادع في الغديرأو المستنقع :exampleمجرى مائي صغير وضحل ذو جريان مستمر٬ قليل الإضطراب عموما TypeOf : {مجرى مائي}

 غديرجدول |

أقامت العائلة فترة الصيف في كوخ صغير بجانبه جدول من الماء :exampleمجرى مائي أصغر من نهر٬ يصب في نهر
 293517  TypeOf : {مجرى مائي}

 غدير ساقية | جون | نهير |جدول |
 293720 يفضل الرعاة جلب الماشية الى الأرض القريبة من الجدول :exampleمجرى مائي ينشأ بسبب الحت٬ وهو الذي يغادره السيل TypeOf : {مجرى مائي}

       | Enع

غدير

       B   
   

   
 

Transla�ons Synonyms Defini�onsOntology  Dic�onaries  Morphology  

About License $24 results (3.79 secs)

غِيرِ. 2."غَديرُ النّباتِ" : قِطْعَةٌ مِنْهُ.غَدِيرٌ هْرِ الصَّ 1."مَاءُ الغَدِيرِ" : مَاءُ النَّ
 Alghani Azzahir ©

غَدير
يل٬ُ مستنقع الماء "تكوّنت الغدران بعد انتهاء السيل ‑ تعيش مياه راكدة٬ قليلة العمق٬ يغادرها السَّ

فادعُ في الغُدْران ". الضَّ
 Lexicon of Modern Arabic ©

غَدير
يور على ضفاف الغدير ". غديرا الوجنتين : وء ‑ لحيا الغدير : جانباه(الجغرافيا) نُهَيْر٬ نهر صغير "أعجبه منظر الطُّ مع في الوجنتين ‑ غدير من الضَّ مجريا الدَّ

 Lexicon of Modern Arabic ©

الغدير
غِير (مج) (ج) غدر وغدر وغدران يْل و (عِنْد الجغرافيين) النَّهر الصَّ الْقطعَة من المَاء يغادرها السَّ

 Al‑Waseet Lexicon ©

يْلُغَديرٌ قِطْعَةٌ مِنَ الماءِ يُغادِرُها السَّ
 Al‑Waseet for Schools ©

غَديرٌ
مَسيلُ ماءٍ | نَهْرٌ

 Al‑Waseet for Schools ©

. السيف. النهر الصغيرغدير  أم كبيراً مستنقع الماء. ماء المطر كان صغيراً
 Names and their meanings ©

Like Share

+

+

+

< >
ontology.birzeit.edu

1022977

Copyright © 2018 Birzeit University

1022977

Copyright © 2018

يمجعم ثحب كرحم
:ةیوغل تانایب ةدعاق ربكأ

.مجعم150 + ةیبرعلا ایجولوطنلأا

ةیبرعلا ایجولوطنلأا
 سیلو تاملكلا يناعمل فینصت ،ةیبرعلا میھافملا ةرجش

 ،مولعلا ھیلإ تلصوت ام بسح ةفرعمو ةفنصم ،تاملكلا

.]1[رظنا .مجاعملا امك سانلا نیب عاش ام بسح سیلو

مجعم150
 طقف نكمی ایلاح .اھدیحوتو اھتبسوح مت تاغللا ةددعتمو ةیبرع مجاعم

 متیس ابیرقو )ةمجرتو ،تافدارتم ،فیرعت( تاملكلا ةللاد عاجرتسا

.تاقاقتشلااو تافیرصتلا عاجرتسا

ایلعلا ایجولوطنلأا میھافم

 مت ،ةیبرعلا تاملكلا يناعم تاھمأ يھوً ادیرجت رثكلأا میھافملا يھ ایجولوطنلأا ةرجش يف ىلعلأا میھافملا

.ایجولوطنلأا ةرجش يف تایوتسم ةثلاث ىلعأ ضرعی يلاتلا لكشلا ً.ایقطنم اھفیرعتوً ایفسلف اھدیعقت

درجم
Abstract

ءيش
Entity

يدام دوجوم
Physical Object

دوجوم
Object

طونمثدح
Dependent

Entity

https://ontology.birzeit.edu
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https://ontology.birzeit.edu

• Free access to people: students, 
translators, researchers, Arabic 
learners …

• API accessible for NLP applications.

Lexicographic Search Engine

Reference:
Mustafa Jarrar, Hamzeh Amayreh: An Arabic-Multilingual Database with a Lexicographic Search Engine. NLDB 2019. 
Pages(234--246), LNCS 11608, Springer. 2019.

1022977
Copyright © 2018 Birzeit University

1022977
Copyright © 2018

Most searched: Book, Table, Time

< >
ontology.birzeit.edu

يبرع | English

About     License

https://ontology.birzeit.edu/
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Some Statistics 

Category Lexical Concepts Lexical entries Synsets Translations pairs Glosses Semantic relations
Total (Millions) 1.1 M 2.4 M 1.8 M 1.5 M 0.7 M 0.5 M

Sub Counts

1,100K Arabic
1,100K English

200K French
3K Others

1,300K Single-word
1,000K Multi-word

800K Arabic
800K English
200K French
50K Others

1,000K English-Arabic
300K English-French
200K French-Arabic

400K Arabic
300K English

1K Others

170K Sub-super links
29K Part-of links

260K Has-Domain links
30K Other links

Currently!

Reference:
Mustafa Jarrar, Hamzeh Amayreh: An Arabic-Multilingual Database with a Lexicographic Search Engine. NLDB 2019. 
Pages(234--246), LNCS 11608, Springer. 2019.
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Obtaining Copyrights

43 results (0.09 secs)

attribute

ontology.birzeit.edu

En | ع

1022977
Copyright © 2018 Birzeit University

Predicate | Attribute  لومحملا
 يفف ،ایلات ىمسیف ةیطرشلا يف اما ،ةیطرشلا نود ةیلمحلا ةیضقلا يف ھب موكحملا وھ نییقطنملا دنع لومحملا
 ..دیزملليیقطنملا دنع لومحملاو عوضوملاو .لومحملا وھ میركو ،عوضوملا وھ دیز ،میرك دیز :انلوق

Philosophy Lexicon (Vol.1&2) ©

Attributeةفصلا 
  ،ضایبلاو ،داوسلاك :ءيشلا اھیلع نوكی يتلا ةلاحلا وأ ،تاذلا لاوحأ ضعب ىلع لادلا مسلاا يھ ةفصلا
 ..دیزملل ا ةفصلاو ،لوعفملا مساو ،لعافلا مساو ،تعنلا يھ نییوحنلا دنع ةفصلاو .. خلا لھجلاو ،ملعلاو

Philosophy Lexicon (Vol.1&2) ©

Attributeِةفَص 
 .ةلمجلا يف ددحم ظفل ةطساوب ءيش وأ صخش اھب تعنی ةیصاخ

Philosophy Lexicon (Vol.1&2) ©

dimension | attribute propertyِةَّیَّصاخَ | ةَّصاخَ | فصْوَ | تعْنَ | ةزَیمِ | دعُْب | ةزَّیمَمُ ةفَصِ | ةفَص
a construct whereby objects or individuals can be distinguished; "self-

confidence is not an endearing property"
Arabic WordNet ©

attribute ِةَلصْخَ | ةَّیصّاخَ | تعْنَ | ةزَّیمَمُ | ةزَیْمِ | ةفَص 
an abstraction belonging to or characteristic of an entity

Arabic WordNet ©

Translations Synonyms Definitions 

Ontology AboutMorphologyDictionaries

attribute predicateلومحم 
Propositions attributives ةیلمحلا ایاضقلا ھنمو عوضوم ىلع لاقی ام - ایقطنم

Philosophy Lexicon ©

attribute | flavor | difference | characteristic | savor | property   ةزیمم ةفص 
Google Thesaurus 2 ©

Philosophy Lexicon
Academy of the Arabic Language-Cairo

Al Amiria Printing House

Academy Portal Browse Online

2 3 4 51

ONTOLOGY
attribute – 3 results (0.04 secs)

Attribute    ِةمَسِ |ٌ ةَئیْھَ | لٌكْشَ |ٌ ةزَیْمَ |ٌ ةَّیزِمَ | تٌعْنَ |ٌ ةَلاح |ٌ دّنسْمُ |ٌ ةَلصْخَ |ٌ ةفَص ٌ
An abstract that describes qualities of an entity without using units 
of measure

سایق ةدحو لامعتسا نود ام ءيشل ةّیصاخ ةمیق نع ربعُیو فصی درّجم  
example: لاقتربلا يف نوللا ةّیصاخل ةفص وھ يّلاقتربلا نوللا  

Abstract Attribute ٌُةفَصِ    ٌ ةّیرِابتِعْاٌِ ةفَصِ |ٌ ةدَّرجَم
Attribute that describes an abstract quality of things

ام ءيشل ةدرّجم ةیصاخ ةمیق نع رّبعت ةفص  
example:   ناسنلإا نع ءاطعلا ةّیصاخل ةدرّجم ةفص يھ میرك 

Physical Attribute َّدام ٌةفَصِ  ٌ ةَّیِ
Attribute that describes an abstract quality of things

ام ءيشل ةدرّجم ةیصاخ ةمیق نع رّبعت ةفص  
example:   ناسنلإا نع ءاطعلا ةّیصاخل ةدرّجم ةفص يھ میرك 

293263 TypeOf : {Abstract}

293264 TypeOf : {Attribute}

293265 TypeOf : {Attribute}

• Obtained permission from each 
lexicons owner (individually 
contacted). 

• Most accepted!

Philosophy Lexicon
Academy of the Arabic Language-Cairo

Al Amiria Printing House

Academy Portal Browse Online Buy

• Show lexicon name and © 
copyright symbol beside each 
result.

• Promote lexicons (click to see 
lexicon info)
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Ontology tab: results in this tab are ontology concepts retrieved only from the Arabic
ontology. The tab also allows expanding and exploring the ontology tree.

Search Taps

See [4,5] about the Arabic Ontology
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Dictionaries tab: results in this tab are lexical concepts retrieved from the lexicons.

Search Taps
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Morphology tab: results are linguistic features, lemma(s), inflections, and
derivations of the searched term (partially implemented!).

Search Taps
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Ask us for an API Key!

RESTful web services 

API Access
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Search Engine Architecture
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üW3C’s Best Practices for Publishing Linked Data
including the Cool URIs, simplicity, stability, and linking 

Conformance with W3C Standards

• Each term is given a URL: http://{domain}/term/{term}
URLs Schema: 

http://ontology.birzeit.edu/term/virus 

• Each lexical concept is given a URL: 
http://{domain}/lexicalconcept/{lexicalConceptID} 

• Each concept in the Arabic Ontology has a URL: 
http://{domain}/concept/{ConceptID | Term}

• Each Semantic relation is given a URL: 
http://{domain}/concept/{RelationName}/{ConceptID} 

• The W3C Lemon representation of each lexical concept is given a 
URL: http://{domain}/lemon/lexicalconcept/{lexicalConceptID}

https://ontology.birzeit.edu/lexicalconcept/30400068
2

https://ontology.birzeit.edu/lemon/lexicalconcept/30400068
2

https://ontology.birzeit.edu/concept/293262

https://ontology.birzeit.edu/concept/instances/29312
1

https://ontology.birzeit.edu/lexicalconcept/304000682
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Linking Lexicons with the Arabic Ontology

v Given two entities e1 and e2, a mapping correspondence between them is 
defined as the following:

< e1, e2, R, P, C>

v Lexical concepts (in lexicons) are interlinked with the entities in the ontology.

v Progress so far:

Ø In this way, lexical concepts across all lexicons would be semantically linked

Relations Number of Mappings
SameAs 11400 
SubClassOf/SuperClassOf 1050
PartOf/HasPart 100
InstanceOf/Type 770
Similar 125

Total 13445
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Following the W3C standards: 

üW3C’s Best Practices for Publishing Linked Data
including the Cool URIs, simplicity, stability, and linking 

üW3C’s RDF Lemon Model
levelling | gradingةیوستلا

.مظتنم رادحنا يذ حطس وأ وتسم حطس ىلإ لوصولل يرلل ضرلأا دادعإ ءانثأ ةبرتلا كیرحت
Hydrology Lexicon ©

...
@prefix aot: <http://ontology.birzeit.edu/term/>.
@prefix aoc: <http://ontology.birzeit.edu/lexicalconcept/>.
@prefix aor: <http://ontology.birzeit.edu/lexicon/>.

<aoc:1623> a ontolex:LexicalConcept;
ontolex:isEvokedBy <aot:Lex-grading>;
ontolex:isEvokedBy <aot:Lex-levelling>;
ontolex:isEvokedBy <aot:Lex- ةیوست >;
skos:definition " ... حطس وأ وتسم حطس ىلإ لوصولل يرلل ضرلأا دادعإ ءانثأ ةبرتلا كیرحت "@ar;
skos:inScheme <aor:Hydrology_Lexicon_1>.

<aot:lex-grading> a ontolex:LexicalEntry, ontolex:Word;
ontolex:canonicalForm [ontolex:writtenRep "grading"@en];
skos:inScheme <aor:Hydrology_Lexicon_1>.
<aot:lex-levelling> a ontolex:LexicalEntry, ontolex:Word;
ontolex:canonicalForm [ontolex:writtenRep "levelling"@en];
skos:inScheme <aor:Hydrology_Lexicon_1>.
<aot:lex- ةیوست > a ontolex:LexicalEntry, ontolex:Word;
ontolex:canonicalForm [ontolex:writtenRep " ةیوست "@ar];
skos:inScheme <aor:Hydrology_Lexicon_1>.

Based On: 
Mustafa Jarrar, Hamzeh Amayreh, John McCarae: Progress on Representing Arabic Lexicons in Lemon. The 2nd Conference on Language, 
Data and Knowledge (LDK 2019), Germany.  2019.

Linking Lexicons with the Arabic Ontology
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Connecting 
lexical resources
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W3C Lemon RDF Model Standard
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The Linguistic Linked Open Data Cloud

• A collaborative effort to develop a 
Linked Open Data (sub-)cloud of 
linguistic resources.

• Represent (lexical entries, concepts, 
synsets, and other) using Lemon RDF 
model, then interlinked.
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Summary

Building a Linguistic Big Data Graph

by linking:

Knowledge Graphs + Ontology + Dictionaries + Corpora +…+ LLODC

Data Semantics + Lexical Semantics = 

Currently we are working on Node embeddings (from semantic networks) for 
word sense disambiguation, Cultural heritage Knowledge Graphs, Chatbots …  
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Thank You
Mustafa Jarrar

mjarrar@birzeit.edu
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