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About The Researcher

• Chief Researcher at the Technology Innovation Institute

• IEEE, EURASIP and WWRF Fellow

• Citations: 58000+, h-index:108

• More than 35 Best papers Awards

• More than 50 patents

• IEEE Signal Processing Society Distinguished Industry 

Speaker (2021-2022)

• Field of Research: AI and beyond 5G Systems
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What is LLM and how it works

• LLM stands for Language-based Learning Machine

• It is a type of machine learning model that uses 

natural language input and output 

• LLMs are trained on large amounts of text data and 

can perform a variety of end-tasks related to 

natural language processing (NLP) 

• The models use techniques like neural networks, 

specifically transformer-based models like BERT, 

GPT, T5... which have proven to be very effective in 

natural language tasks

Data creation, curation & processing

Extreme-Scale training

Adaptation

End-task application (examples)

Foundation 

model

Broad, 

high-quality 

data

Computer vision Cybersecurity Proteins
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Why now?

Massive amounts of data that can be used to train Machine 

Learning models  are being generated, for example through daily 

creation of billions of images,  online click streams, voice and video, 

mobile locations, and sensors embedded in the Internet of Things 

devices.

Computing capacity has become available to train larger and more 

complex  models much faster. Graphics processing units (GPUs), 

originally designed to render the computer graphics in video games, 

have been repurposed to execute the data  and algorithm crunching 

required for machine learning at speeds many times faster  than 

traditional processor chips. 

Machine-learning algorithms have progressed in recent years, 

especially  through the development of deep learning and 

reinforcement-learning techniques  based on neural networks.
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What LLM can do

Code writing (website, app…)

Text writing (book, training, course, plan…)

Copywriting (emails, ads, blog posts…)

Voice generation (text-to-voice)

Video generation (text-to-video) 

Idea generation

Game design (AR, 3D design…)

Content creation

Image generation (text-to-image)
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Text summary

Video summary

Audio transcript

Language translation

Information retrieval 

Web search / Benchmarking

Sentiment / Intent recognition (ex. Fraud)

Data analytics and forecast

Visual analytics

Information clustering / formatting

Content curation 

and analysis

Q&A
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Text editing (spell check, paraphrasing)

Code auditing

Chatbot / Virtual assistant

Visuals editing (video cutting, image editing…)

Task automation

Data cleansing

Scheduling (meetings, tasks…)

Robot control
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Noor Released in April 2022
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Noor - Narrator
Narrator Back
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Noor - Summarization
Summarization Back
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Falcon LLM

• Foundational large language model (LLM) with 40 billion 

parameters trained on one trillion tokens. 

• Utilizes only 75% of GPT-3's training compute, outperforming it 

with a fifth of the inference compute.

• Custom tooling and unique data pipeline for high-quality content 

extraction from the web.

• Optimized architecture for performance and efficiency, matching 

state-of-the-art LLMs.

• Pretrained on a dataset of five trillion tokens, including web 

crawls, research papers, and social media conversations.

• Applications include chatbots, customer service, virtual 

assistants, translation, content generation, and sentiment 

analysis.

• Aims to automate repetitive tasks, enhancing efficiency for 

Emirati companies and individuals' daily lives.

TII - Technology Innovation Institute Innovation for a better world
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LLM market landscape

A limited number 

of major players 

as cornerstone 

platforms… 

Platform

… Supporting 

hundreds of 

startups focused 

on end-user 

applications

Model

SIZE 
[Bn parameters]

Training 
tokens [bn]

LaMDA

137

168

GPT-3

175

300

Jurrasic

178

300

Gopher

280

300

Megatron-
Turing

530

270

Text Image Audio Video Code

Chatbots Search Gaming Data ML platforms

+ others
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Mitigation techniques

• Use representative and 

diverse training data 

• Carefully evaluate and test 

the model

• Use techniques like 

debiasing & Fairness-

Aware learning

• Monitoring the model's 

output in production 

Key considerations when building LLMs

Data
Model 
architecture

Pre-
processing Fine-tuning

Deployment
Explain-
ability

Privacy & 
Security

Bias & 
Toxicity

Evaluation

The more data the model is
exposed to (volume and
diversity), the better it will
perform on unseen
examples

Choice of model architecture
is crucial for the LLM’s
performance. Transformer-
based models like BERT,
GPT & T5 have proven to be
very effective in natural
language tasks

Cleaning and preparing
data which includes tasks
such as tokenization,
stemming, and
lemmatization

To adapt for specific tasks,
it is often necessary to add
task-specific layers to the
pre-trained model

Careful assessment of the
model to ensure that it is
performing well on the task
it was designed for

Different deployment
options can be considered
depending on the use-case,
such as cloud-based
services, on-premises or
edge devices

Models can be complex, and
it can be hard to understand
how they arrived at their
predictions. There are
methods like LIME & SHAP
to make the predictions
interpretable

Since LLM models may
handle sensitive
information, it is important
to consider privacy and
security issues when
building and deploying them

LLM models can
inadvertently perpetuate
and amplify societal biases
(ex. People minorities
representation) and toxicity
(ex. hate speech or
offensive language)
present in the training data
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