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The 4th

Revolution

Opportunity 
for 

developing 
countries to 

compete and 
impact

Opportunity
to invest in
Arabic

as industry
and 

sustainable 
R&D

Artificial Intelligence
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400 
Million
users

(as a first 
language)

1.6 
Billion
users

(liturgical/ 
second 

Language)

Other 
users for 
economic 

and security
…

Huge Market
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Consequences of not supporting 
Arabic in ICT

On Education, culture, economy, politics, people with special 
needs, ……
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! v The importance of lexical resources (dictionaries, 

thesauri, wordnets, linguistic ontologies) is 
increasing in many application areas, such as:

• NLP tasks and applications
• Information search and retrieval
• Multilingual big data
• Multilingual semantic web
• Data integration
• among many others. 

v Lack of Arabic Lexical resources for human use!

v Lack of Arabic Lexical resources for NLP!
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ity Digitize, Collect, Build, 
then clean and link 

Ø Make available online for people

Ø Make available through APIs for NLP applications
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Building 
linguistic 

resources for 
NLP
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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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Lexicographic
Search Engine
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• The largest lexicographic Arabic 
database

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

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

https://ontology.birzeit.edu

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}

KEdK>K'z
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https://ontology.birzeit.edu

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

• API accessible for NLP applications.

• Done over 9 years (No funding!)

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/


14

• 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

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!

For more, see [3] 



16

Ask us for an API Key!

RESTful web services 

Accessible

Something to be announced

To download and access NLP data, 
corpora, tools and services

Something to be announced

Something to be announced
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Arabic Ontology

• To enable machine understand 
semantics.

• Classification of the meanings 
of the Arabic terms, specified 
in D. Logic

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

293201       TypeOf : {Entity}

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

293200       TypeOf : {Entity}

Occurrent      
رمَْأ | عقْوَ | ثدِاح | ثَدحَ | ةرَورُیْصَ

An entity realized by the time of its happening
ھثودح نمزب ھتاذ كردی ءيش

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

293202       TypeOf : {Entity}

Abstract
ّدامَ ریغَ | يّدِیرِجَْت |ٌ دَّرجَمُ   يّرِظَنَ | يِّ

An entity exists only in mind, cannot be measured or socially realized, and does not have a location

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

• Benchmarked to scientific advances 
rather than to speakers’ naïve beliefs 
as wordnets do.

https://ontology.birzeit.edu/concept/293198
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Based on:
Mustafa Jarrar: The Arabic Ontology - An Arabic Wordnet with Ontologically Clean Content.  Applied 
Ontology Journal, IOS Press. (Forthcoming).

Arabic Ontology
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Linking the Ontology with Knowledge Graphs

• Every concept in the 
ontology is linked with a 
node in the Wikidata

• In this way, one can access the 
the world knowledge as an 
Arabic knowledge graph

• So, we can build applications 
like chatbots and question 
answering, …
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Dialect Corpus

http://portal.sina.birzeit.edu/curras 

• To enable machines understand 
dialects.

• We collected a corpus written in 
Palestinian dialect (60k words).

• Described and annotate each word 
with 16 tags.

Based on:
Mustafa Jarrar, Nizar Habash, Faeq Alrimawi, Diyam Akra, Nasser Zalmout: Curras: An Annotated Corpus for the 
Palestinian Arabic Dialect. Journal Language Resources and Evaluation. Volume(51), Issue(3). Springer. 2017 

http://portal.sina.birzeit.edu/curras
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http://portal.sina.birzeit.edu/curras

Dialect Corpus

http://portal.sina.birzeit.edu/curras
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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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 رم>لا لصوبك4ا2د سمخ
CODA: رمقلا
POS_ar: مسا2رمق + ف89عت ةادأ2لا
POS_bw: Al/DET + qmr/NOUN
Gender: ركذم
Number: درفم
Lemma: ق

َ
1ـرمَ

….

CODA: قياقد
POS_ar: مسا2قياقدا
POS_bw: dqAyq/NOUN
Gender: ثنؤم
Number: عمج
Lemma: َقِدbَ1 ةق
….

Sentence in 
MSA/Dialect

Morphology 
Level

Linking All linguistics levels

Lexical/ 
Ontology 

Semantics

(LLODC)



26

Example Case Study

Word Sense Disambiguation 

Moustafa Al-Hajj, Mustafa Jarrar: ArabGlossBERT: Fine-Tuning BERT on Context-Gloss Pairs for WSD. In Proceedings 
of the International Conference on Recent Advances in Natural Language Processing (RANLP 2021). PP 40--48, 2021

http://www.jarrar.info/publications/HJ21b.pdf
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The problem
 

The Word Sense Disambiguation (WSD) Task
Given a word in a context, which sense (i.e. meaning) this word denotes?

رعشلانويع نم ةد#صق

 ...ٌ دئار بلقلل نانیعلا امّنإ لاأ- رقصلا يْنَیَْعك نانیع ھل :ناویحلاو ناسنلإا يف راصبلإا وضُع1.

ھیلع رظان : نلاف ىلع نیْعَ نٌلاف- بقار ،سَّسجت : نویعلا َّثب . ةَّیبنجأ ةٍلودل اًنیع ناك" ،سوساج2.

.نِّفلا نُویع :ھسُیفنو ھنسحأو ءيش لّك دوجأ3.

.ناكملا ىلع نیع نلاف :سراح4.

... نیع دعب ارًثأ حبصأءيش لك نم رضاحلا5.

ّلحُت ،ھعوبنی-:ءاملا نُیْع6َ.  ءاملا نویع قوف رُویطّلا قِ

.ھنیع ناكملا يف اّنك- مھنیعأ موقلا ءاج:)دیكوتلل لمعتست( ھتاذ ،ھسفن-:ءيَّشلا نیْع7َ.

.ثادحلأا ركّذتو لُّیختلا ىلع ةثوروْمَ ةَّینھذ ةردق-:لقعلا نیْع8َ.

.9.....

WSD has been a challenging task for many years but has gained recent 
attention due to the advances in contextualized word embedding models 
such as BERT.

Set of senses



28

O
ur Contributions

v Arabic context-gloss pairs Dataset (167k) 
• Extracted from Birzeit University’s Lexicographic database
• Annotated target words in context;

v Three Fine-tuned BERT Models
• WSD into binary sequence-pair classification task 
• Accuracy 84%
• 4 types of signals to emphasize target words in context

Gloss Context Label
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Universities in developing countries need your help!
We need e-infrastructure to conduct AI experiments

Conclusions
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