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ةیبرعلا ایجولوطنلأا

Arabic Ontology / Wordnet

Formal Arabic Wordnet, 17K 
concepts/synsets

ةیمجعم تانایب دعاوق

Lexicons & Lexicographic 
Databases

150 Multilingual lexicons 
translations, synonyms, glosses

ةیوغل رئاخذو تانودم

Corpora & Datasets

Six dialects, 1.4 million tokens 
fully annotated.

NER, WSD, …

تایجمربو تاودأ

NLP Tools

NER, WSD, synonyms, 
lemmatizer, POS tagger, etc.

NLP Resources at SinaLab - Birzeit University

WSD 84%NER 88.4% Synonyms

Arabic Big Linguistic Data Graph
https://ontology.birzeit.edu

Proudly developed in 

https://sina.birzeit.edu

https://sina.birzeit.edu/


Golden Age
for 

Natural 
Language 

Understanding



AI Revolution

Text to Text

Text to poem 

Text to Image

Text to Speech (character casting)

Text to Song

Text To Video

Text To Animation  

Text to Code

Text to Excel, PowerPoint …

….



Benchmark saturation over time

Figure 1: Benchmark saturation over time for popular benchmarks, 
normalized with initial performance at minus one and human 
performance at zero.

Kiela et al, 2019

human
MNIST: digital recognition
Swithcboard: speech-to-text
SQuAD: Question answering
GlUE: Language Understanding tasks

https://aclanthology.org/2021.naacl-main.324.pdf


Dependency parsing (grammatical structure of a 
sentence)

لمجلا بیكرت

Part-of-speech
(English and Chinese)

ملاكلا مسق

Sentiments Analysis 
(English and Chinese)

)دیاحم ،دض ،عم( رعاشملا لیلحت



Large models are better (NLU tasks)

Eight examples of emergence in the few-shot prompting setting. Each point is a separate model.(Wei et al, 2022)

https://openreview.net/pdf?id=yzkSU5zdwD


Outcompelete and Masking

Palestinian olive

Next word prediction: 
Given a sequence of words, can we predict the next word?

is good for cholesterol
is
soup
tree
garden
branch

good
a
what
green
excellent

for
food
at
one

cholesterol 
health
pregnancy
hair
skin 

Recall
Conditional Probability  
P(A|B) =   P(A,B)

P(B) 



Outcompelete and Masking

Next sentence prediction:
Given a set of sentences, can we predict the next sentence? 

Palestinian Extra virgin olive oil made from unrefined, cold-pressed olives. 
Palestinian olive is good for cholesterol. 

Eating a teaspoon of olive oil daily, works to control the level… 
Olive oil is one of the richest natural sources and the most containing ..
Benefits of olive oil in the treatment of diabetes:



Outcompelete and Masking
Masking
Given a text and a masked word, can we predict this word?
Look at the words before and after

Palestinian olive is good for cholesterol. Palestinian Extra virgin olive oil made from 
unrefined, cold-pressed olives. Eating a teaspoon of olive oil daily, works to control the level 
of harmful cholesterol in the blood and triglycerides. daily 

everyday
a 
is

#



Language Models 

 ھبتك ام(ةبوتكملا صوصنلا نم ادج مخض مجح ىلع اھبیردت متی ةیئاصحإ جذامن يھ ةیوغللا جذامنلا
)اراشتناو لاوادت رثكا( لامتحا رثكلأا لمجلا تاملكلا حیجرت نم نكمتت يكل ،)ناسنلاا

Ø A statistical model that can predict the next word/sentence is called a language model.

Ø Large Language Models are typically trained with deep learning on large corpora. 

Ø Language modeling techniques: n-gram … Word2Vec … LSTM …. Transforms (BERT, GPT…)

Word/Sentence Embedding ( تاھجتمك ةلمجلا/ةملكلا لیثمت ): repressing it in a vector of numbers, 
such that the cosine similarity to similar words are closer.

Word Embedding Vector      […. 0.3, 0.8, -0.1, 0.8, -0.9, .0.01, 0.05, …..]



Transformers

Encoder/decoder architecture (deep learning)

Introduced in 2017 by Google (Brain team)

Used in Natural Language Processing and 
Computer Vision

Based on this Transformer architecture, different 
variations of transformers  are proposed, Such as 
BERT, GPT and T5.



Transformers Tree
Encoder/Decoder-based Transformers 

Transformer

Encoder Decoder

BERT

RoBERTa

XLM

ALBERT

ELECTRA

DeRoberta

DistillBERT

XLM-RoBERTa

GPT

GPT-2

GPT-3

GPT-Neo

CTRL

GPT-j

T5

BART

M2M-100

BigBird

Based on @Datafuse Analytics Channel 

mainly based on masked 
language models and 
next-sentence 
prediction/ordering

Pre-train
Fine-tuning

Mainly based on next-
word/sentence 

prediction, generative 
language models

Train
In-context learning

Prompt Engineering 

Encoder+Decoder
(text-to-text models)

https://www.youtube.com/watch?v=wuj8Hao1TT4


Large Language Models (Chronological timeline)

https://amatriain.net/blog/transformer-models-an-introduction-and-catalog-2d1e9039f376/

https://amatriain.net/blog/transformer-models-an-introduction-and-catalog-2d1e9039f376/


Example

؟مسلاا اذھب طابسلاا باب يمس اذامل

 ىلإ ھتیمست دوعیو ،سدقلا ةنیدم يف ىصقلأا دجسملل يلامشلا رادجلا يف عقی باب وھ طابسلأا باب
.ملاسلإا يف ةینیدو ةیخیرات ةصق

 نب لقرھ يطنزیبلا مكاحلا ىلإ ةلاسر لاسرإب ماق ملسو ھیلع الله ىلص دمحم يبنلا نأ ةصقلا لوقت
 ةدایقب اشًیج لسرأو ةلاسرلا سمطب لقرھ ماق ،ةوعدلا ىلع درلا يفو .ملاسلإا ىلإ اھیف هاعد دیلولا
 نیشیجلا نیبتعقو يتلا ةكرعملا يفو .نیملسملا نم ةلاسرلا ةداعتسلا نایفس يبأ نب اباب لارنجلا

 اھتداعإ متو ،ةبوتكملا ةلاسرلا تداعتساو راصتنا ىلع ةیملاسلإا تاوقلا تلصح ،طابسلأا باب دنع
.ملسو ھیلع الله ىلص دمحم يبنلا ىلإ

 نیشیجلا نیب عقو يذلا لصفلل امًیركت "طابسلأا باب" مسا بابلا ىلع قلطأ ،ةصقلا هذھ ىلع ءًانب
 خیراتلا نم اءًزج ةصقلا هذھ دعُتو .ةبوتكملا ةلاسرلا ةداعتسا يف يملاسلإا شیجلا راصتناو
.نیملسملا ىدل ةیخیراتو ةینید ةیمھأ بابلا حنمتو ،يملاسلإا ثارتلاو

Model: GPT-3.5



Example

؟مسلاا اذھب الله مار تیمس اذامل

 عافترا" وأ "الله لت" ينعی ةیبرعلا ةغللاب اھمسا .نیطسلف يف ةیبرغلا ةفضلا يف ةنیدم يھ الله مار
.تایرظنلا ضعب كانھ نكلو دیدحتلاب فورعم ریغمسلأل قیقدلا لصلأا نكل ."الله
 ،"عافترلاا"ينعت يتلا "امار" ةیناعنكلا ةملكلا نمً اقتشم نوكی دق مسلاا نأ حرتقت ىلوأ ةیرظن1.

.لت ىلع ةنیدملل يفارغجلا عقوملا ىلإ ریشی امم
ينعت يتلا "مھر"ةیمارلأا ةملكلا نمً اقتشم نوكی دق مسلاا نأ ىلإ ریشت ىرخأ ةیرظن2.

.ناكملا اذھ يف سانلا اھدجت نأ نكمی يتلا ةحارلا ىلإ ةراشإ يف ،"ةحارلا"
 وأ "عیفر" "مار" ينعی ثیح ،ةیربعلا ةغللا نمً اقتشم نوكی دق مسلاا نأ حرتقت ىرخأ ةیرظن3.

."عیفرلا لتلا" ھنأ ىلع لكك مسلاا ریسفت نكمی اذل ،الله وھ "الله" و ،"عفترم"
.مسلأل قیقدلا لصلأا ىلع ماع قافتا دجوی لاو تایرظنلا ضعب طقف هذھ

Model: GPT-4



Example

؟شیورد دومحم رعاشلا زیمتی امب

:ةدیرفلا صئاصخلا نم ةعومجمب ھلامعأ زیمتت .ةینیطسلفلا ةیضقلاو ينیطسلفلا
 ،هدئاصق رھشأ .نطولا ىلإ نینحلاو تاتشلاو حوزنلا ةبرجت نع فثكم لكشب شیورد بتك :ةینیطسلفلا ةیضقلاو ةینطولا
.ةینیطسلفلا ةیضقلاو ينیطسلفلا بعشلا ةاناعم سكعت ،"ةلیمجلا ملاسلا ضرأ" و "يبرغلا يصاقلا ىلا ةلاسر" لثم
 نم ةدیرفو ةدیدج قرطب ةراعتسلااو ھیبشتلا مدختسا ثیح ،ةیبرعلا ةغللا مادختسا يف اعًدبم شیورد ناك :ةیرعشلا ةغللا
.نیرشعلا نرقلا يف برعلا ءارعشلا مھأ نم اًدحاو ھلعج اذھ .اھعون
 ةلاح سكعت هدئاصق .ةیناسنلإاو بحلا نع اضًیأ شیورد بتك ،ةیسایسلاو ةینطولا ایاضقلا ىلإ ةفاضلإاب :ةیناسنلإاو بحلا
.ةرثؤمو ةقیمع ةقیرطب ةیرشبلا تاقلاعلاو ناسنلإا
 ةلیسوك رعشلا مدختسا .ةركاذلاو نمزلاو توملاو ةایحلا لوح ةیفسلفلا تلامأتلاب ةینغ شیورد دئاصق تناك :يفسلفلا لمأتلا

.ةقیمعلا عیضاوملا هذھ فاشكتسلا
 يف رمتسی يذلا رعشلا نم اًینغ اًثرإ كرتو ،نیینیطسلفلاو برعلا ءارعشلا زربأ دحأك شیورد دومحم ركذُی ،ةیاھنلا يف
.مویلا ىتح ماھللإا

Model: GPT-4



Example

مساقلا حیمس رعاشلاو شیورد دمحم رعاشلا نیب قرفلا وھ ام

 اكراش امھنأ نم مغرلا ىلع .نیرشعلا نرقلا يف برعلاو نیینیطسلفلا ءارعشلا زربأ نم امھ مساقلا حیمسو شیورد دومحم
.رعشلا يف ةصاخلا ھتیؤرو ھبولسأ امھنم لكل نأ لاإ ،ةینیطسلفلا ةیضقلا امیس لاو ،ایاضقلا نم دیدعلا يف

 ایاضق عم لماعتی يذلا هرعشب رھتشا دقو نیینیطسلفلا ءارعشلا زربأ نم شیورد دومحم ربتعی :**شیورد دومحم**
.ةیفسلفلا ماغللأاو ةیلامجلا روصلاب ةینغو ةزیمم ةیرعشلا ھتغل ناك امك .نطولا ىلإ نینحلاو ،بحلا ،ةینطولا ةیوھلا

 ناك .ينطولا لاضنلاو ةیوھلا ایاضق عم ھلماعتب اضًیأ اًفورعم اًینیطسلف ارًعاش مساقلا حیمس ناك :**مساقلا حیمس**
 ةیوق ةقیرطب ةیبرعلا ةغللا مدختسی ناك امك .ةمواقملاو جاجتحلااو بضغلا نع ربعی ناكو ،ةھجاومو اًیدحت رثكأ هرعش
.ةرشابمو

 ةلیوط ةرتفل تاتشلا يف شیعی ناك شیورد دومحم .ةفلتخم ةیتایح براجتو تاریثأت امھنم لكل ناك ،كلذ ىلإ ةفاضلإاب
 ببسب ةفلتخم ةبرجت ھل ناكو رضخلأا طخلا لخاد نیطسلف يف شیعی مساقلا حیمس ناك امنیب ،نادلبلا نم دیدعلا يف شاعو
.ةیلیئارسلإا ةلودلا لخاد ينیطسلفك ھتبرجت

 ریبك ریثأت اھلامھلامعأو ،ينیطسلفلاو يبرعلا بدلأا يف ةریبك ةناكم امھل نیرعاشلا لاك ،امھنیب تافلاتخلاا نم مغرلا ىلع

Model: GPT-4



Example

؟تیزریب ةعماج تسسأت ىتم

 ةفضلا يف تیزریب ةنیدم يف ةیموكح ةیبرع ةعماجك1978 ماعلا يف تیزریب ةعماج تسسأت
10 يلاوح دعب ىلع ةعماجلا عقت .اھمھأو ةینیطسلفلا تاعماجلا ربكأ نم ةدحاو دعت يھو ،ةیبرغلا
 ةیثحبلا زكارملاو تایلكلا نم ةعساو ةعومجم ةعماجلا مضتو ،سدقلا ةنیدم لامش تارتمولیك
 ةیعامتجلاا مولعلا ةیلكو ایجولونكتلاو مولعلا ةیلكو ةسدنھلا ةیلكو بطلا ةیلك كلذ يف امب ،دھاعملاو
.هاروتكدلاو ایلعلا تاساردلا جمارب ىلإ ةفاضلإاب ،اھریغو ةیناسنلإاو

Model: GPT-3.5



Example

؟تیزریب ةعماج تسسأت ىتم

 ةسردم ىلإً ایجیردت تروطتو نینبلل ةسردمك تأدب .1924 ماع نیطسلف يف ةیبرغلا ةفضلا يف تیزریب ةعماج تسسأت
 ةفضلا يف تاعماجلا زربأ نم ةدحاو تحبصأ ،نیحلا كلذ ذنم .1975 ماع يف لماكلاب ةعماج تحبصأو ،ةیلك مث ةیوناث
.نیطسلفو ةیبرغلا

Model: GPT-4



Example

When was Birzeit University founded?

Birzeit University was founded in 1924 as an elementary school for girls, and it gradually 
expanded over the years to become a university in 1975.

Model: GPT-3.5



Example

When was Birzeit University founded?

Birzeit University, located in the West Bank, Palestine, was founded in 1924. It started as a 
boys' school and progressively evolved into a secondary school, then a college, and finally 
became a full-fledged university in 1975. Since then, it has been one of the most 
prominent universities in the West Bank and Palestine.

Model: GPT-4



Example

In which year Birzeit University was founded?

Birzeit University, located near Ramallah, Palestine, was originally founded as an 
elementary school by Ms. Nabiha Nasir in 1924. It evolved to become a high school in 
1942, and then transformed into a college of arts and sciences offering two-year degrees in 
1961. It was officially chartered as a full-fledged university offering undergraduate 
programs in 1975.

Model: GPT-4



Example (Rephrasing)

Rephrase the following: Birzeit University was awarded Mohammed Bin Rashid’s Award for 
the Arabic Language 2019 for the development of an innovative Lexicographic Search 
Engine -the first of its kind worldwide. The award is given annually for the efforts and 
intelligent applications in preserving, promoting, and facilitating the learning of Arabic. 
The award was given to the university by his Highness Sheikh Mohammed Bin Rashid Al 
Maktoum in a large ceremony in Dubai.

Model: GPT-4

In 2019, Birzeit University received the prestigious Mohammed Bin Rashid's Award for 
the Arabic Language. This global recognition was for their development of an innovative 
Lexicographic Search Engine, the first of its kind in the world. The award, bestowed 
annually, commends initiatives and smart applications that contribute to the 
preservation, promotion, and ease of learning Arabic. His Highness Sheikh Mohammed 
Bin Rashid Al Maktoum honored the university with this award during a grand ceremony 
held in Dubai.



Example (Summarization)

Summarize the following: Birzeit University was awarded Mohammed Bin Rashid’s Award 
for the Arabic Language 2019 for the development of an innovative Lexicographic Search 
Engine -the first of its kind worldwide. The award is given annually for the efforts and 
intelligent applications in preserving, promoting, and facilitating the learning of Arabic. 
The award was given to the university by his Highness Sheikh Mohammed Bin Rashid Al 
Maktoum in a large ceremony in Dubai.

Model: GPT-4

In 2019, Birzeit University was honored with the Mohammed Bin Rashid’s Award for the 
Arabic Language, in recognition of its development of an innovative Lexicographic 
Search Engine, a first in the global arena. This annual award, presented by Sheikh 
Mohammed Bin Rashid Al Maktoum, acknowledges contributions to the preservation, 
enhancement, and learning facilitation of the Arabic language. The university received 
the award at a grand ceremony in Dubai.



Example (Translation)

Translate the following in Arabic: Birzeit University was awarded Mohammed Bin Rashid’s 
Award for the Arabic Language 2019 for the development of an innovative Lexicographic 
Search Engine -the first of its kind worldwide. The award is given annually for the efforts 
and intelligent applications in preserving, promoting, and facilitating the learning of 
Arabic. The award was given to the university by his Highness Sheikh Mohammed Bin 
Rashid Al Maktoum in a large ceremony in Dubai.

Model: GPT-4

 ثحب كرحم اھریوطتل2019 ماعل ةیبرعلا ةغلل دشار نب دمحم ةزئاج تیزریب ةعماج حنم مت
 تاقیبطتلاودوھجلل ارًیدقت اًیونس ةزئاجلا حنمُت .ملاعلا ىوتسم ىلع ھعون نم لولأا- ركتبم يوغل
 ومسلا بحاص ماق .اھملعت لیھستو اھزیزعتو ةیبرعلا ةغللا ىلع ظافحلا يف مھاست يتلا ةیكذلا
.يبد يف میقأ ریبك لفح للاخ ةعماجلل ةزئاجلا میدقتب موتكم لآ دشار نب دمحم خیشلا



Example (Extracting Named Entities)

Extract named entities from the following: Birzeit University was awarded Mohammed Bin 
Rashid’s Award for the Arabic Language 2019 for the development of an innovative 
Lexicographic Search Engine -the first of its kind worldwide. The award is given annually 
for the efforts and intelligent applications in preserving, promoting, and facilitating the 
learning of Arabic. The award was given to the university by his Highness Sheikh 
Mohammed Bin Rashid Al Maktoum in a large ceremony in Dubai.

Model: GPT-4

The named entities in the given text are:

1. Birzeit University
2. Mohammed Bin Rashid’s Award for the Arabic Language 2019
3. Lexicographic Search Engine
4. Sheikh Mohammed Bin Rashid Al Maktoum
5. Dubai



Example (Dialect Identification)

In which Arabic dialect the following was written: ةسیرھلا و ، ةسیرھ لكأ ناعمس 
بلقلاوم نطبلا عجوتب

Model: GPT-4

The provided sentence appears to be written in the Levantine Arabic dialect. Levantine 
Arabic is spoken in countries such as Syria, Lebanon, Jordan, and Palestine.



Example (Poem Writing)

 شیورد دومحمبولساب تیزریب ةعماج يف ةبلطلا سلجم لوح ةدیصق بتكا

Model: GPT-4

جھوتت سلجملا موجن ،تیزریب ةعماج يف
رجفلاو ةعاجشلاب ءامسلانءيضی رٍامقأك
اھحارفأو اھداجمأب ةبلطلا ةیار نولمحی
روضحلا يف ىلاعتت ينامأو مٍلاحأب

نوقتری بدلأاو رعشلا ماغنأب
نوقلحی سرونلا رویط لثم
ةلیمج اصًصق نووری نونانفو نوعدبم
ةبیط ارًوص ةایحلل مسرت مھملاقأب

ةدئفلأاو حورلا زھی مھتوص عمسی
ةفلتخملاو ةئیرجلا مھراكفأب
للم لاو دودح لاب ءاطعلا نومدقی
ةیقنلا مھبولقب رییغتلل نوعسی



Example (Rephrasing)

Give me synonyms of the word (table) in the following sentence: I sent you 
the table in the email yesterday

Model: GPT-4

In the context of the sentence "I sent you the table in the email yesterday", where 
"table" likely refers to a structured set of data, here are some potential synonyms:

1. Chart: "I sent you the chart in the email yesterday."
2. Grid: "I sent you the grid in the email yesterday."
3. Spreadsheet: "I sent you the spreadsheet in the email yesterday."
4. Matrix: "I sent you the matrix in the email yesterday."
5. Dataset: "I sent you the dataset in the email yesterday."

Please note that while these words have similar meanings, they might not be perfect 
replacements depending on the specific context. For example, a "spreadsheet" might be 
a more appropriate term if the data was sent as an Excel file, while a "dataset" might be 
more appropriate for a large set of raw data.



Humman Feedback is Important

Chat GPT:
• Trained on labeled data to 

generate responses to user 
inputs.

• Rewarding more desirable 
responses.

• The Rewards Model is used as a 
scalar reward for Reinforcement 
Learning.



Discussion 
and 

Open Issues



Natural Language Inteface (Prompts)

We are also witessing that people communicate with/ promote machines (and machine 
communicate with/ promote machines) in natural langauge

ناسنلاا ةغلب ةیجمربلا رماولأا/ةجمربلا
اھنیب يف تلآا لصاوت ةغل يھو ،ةللآا عم انلصاوت تغل يھ تحبصأ ةیعیبطلا ةغللا



Do models know if the generated 
text is inaccurate?

Possible answers: 
NO?!
Not yet!

I don’t know!

** Do humans also say something wrong without knowing?! 

؟ةقیقد ریغ تامولعم ىلع يوتحی هدیلوت مت يذلا صنلا نا فرعت نا ةللآل نكمی لھ



Maybe not!

But models have good capacity in synthesizing information
(Which may look like innovation)

Can language models come up with 
new/original knowledge?

ةدیدج ةفرعمب يتأت نا ةللآل نكمی لھ



Some Predictions  )بیرقلا لبقتسملا(
Just the beginning: much more is expected in the next few years (or even months)

Corpora: The importance of text datasets is increasing.

newcomers: Institutions having large amounts of text will enjoy new NLP technologies. 

AI assisting/ants will be in most aspects of our life.

AI persona communicating with us (hard to distinguish if a natural person is talking to you!): business 
agents, teachers. 

Disinformation, It will be too hard to authenticate the origin of texts (and whether every part of the 
text is correct). Including student papers, media reports, blogs, etc.

Amplified Disinformation (human-knowledge virus). The spread of generated texts/images 
(inaccurate knowledge) will be again used for training, and so no …  resulting in more inaccurate 
knowledge.

Bias: As machines learn from the mainstream text (most common/probable), the generated 
text/images will be biased, thus minorities are

AI positives and negatives will be Amplified worldwide (be prepared to face this).
رصعلا اذھل دعتسا

)رصعلا اذھب نمؤت مل نا كب متھی دحا لا(

طقف ةیادبلا يف نحن

دادزت صوصنلا ةیمھأ

 رثكاحبصتس صوصن كلمت يتلا تاسسؤملا
ایكذ
لمعلاو ةایحلا يحاون لك يف يعانطصلاا ءاكذلا تامدخ

 ةیعقاو ریغ تایصخش
اھزییمت نم نكمتن نلو ،انعم لصاوتتس

تامولعملا ردصم ةفرعم نكمملا ریغ نم

رشتنتس ةئطاخلا تامولعملا
لئاھ لكشب

ءيش لك يف تایلقلأا دض زیحتلا



Universities in the AI Age

Teaching & Students
§ How to use these technologies in teaching?
§ How to deal with students’ use/misused? (is it all bad?!!)

Offering
§ Which courses and programs universities should offer at the 

BA/Master/PhD levels?

Research
§ How can we contribute to Natural Language Understanding technologies?

Training a large language model (e.g. GPT 3 costs 50M)
All of this is led by big companies - university involvement  

ةیسیردتلا ةیلمعلا يف يعانطصلاا ءاكذلا تاینقت لامعتسا نكمی فیك

تاینقتلا هذھل ةبلطلا لامعتسا طبضن فیك

 بجی يتلا جماربلاو تاقاسملا يھ ام
)ةعرسب( اھثادحتسا
!!!ةردابملا مامز نع لوؤسملا وھ نم

؟ملعلا اذھ يف مھاست نا ةعماجلل نكمی لھ
 تاكرشلا نلا ةبوعص رثكا حبصا عضولا
!ایلاح دوقی نم يھ
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