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About The Researcher

» Chief Researcher at the Technology Innovation Institute
* |EEE, EURASIP and WWRF Fellow

+ Citations: 58000+, h-index:108

» More than 35 Best papers Awards

* More than 50 patents

» |EEE Signal Processing Society Distinguished Industry
Speaker (2021-2022)

* Field of Research: Al and beyond 5G Systems
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What is LLM and how it works

Data creation, curation & processing

LJ

DI

* LLM stands for Language-based Learning Machine

» Itis atype of machine learning model that uses

natural language input and output N —

mc T

* 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, Adaptation
specifically transformer-based models like BERT, ¢ ¢ ¢ ¢ *
GPT, T5... which have proven to be very effective in
natural language tasks
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Large Language Models (LLMs) are eating machine learning

LLMs provide a universal text-based interface to tackle any tasks:

Text instructions =l

LLM

=gy Answer (text output)

Key aspects of LLMs: <« They are generalists, able to tackle broad tasks just from instructions.

~ Their capabilities increase as you scale-up in size/compute.

# One of the main business & research interest in machine learning.
from Google, DeepMind, Microsoft, etc. + large start-ups such as OpenAl and Cohere.
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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

"Al: Overall outcome of 60 years of development in ICT

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, g
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

9
reinforcement-learning techniques based on neural networks. 1970 10




What LLM can do

Content creation Q<I

Idea generation

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

Text / Code

Copywriting (emails, ads, blog posts...)

Code writing (website, app...)

Image generation (text-to-image)

Video generation (text-to-video)

Voice generation (text-to-voice)
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Game design (AR, 3D design...)
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Content curation
and analysis

Rewrite / Summarize

Extract

Task automation

Text summary

Chatbot / Virtual assistant

Video summary

Scheduling (meetings, tasks...)

Audio transcript

Text editing (spell check, paraphrasing)

Language translation

Visuals editing (video cutting, image editing...)

Information clustering / formatting

Data cleansing

Information retrieval

Code auditing

Web search / Benchmarking

Robot control

Q&A

Data analytics and forecast

Visual analytics

Sentiment / Intent recognition (ex. Fraud)




Noor Released in April 2022

Technology Innovation Institute Announces Launch of NOOR, the World’s

Largest Arabic NLP Model

13 Apr. 2022
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Model is most powerful one in Arabic language to date with 10 billion parameters

in
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Technology Innovation nsitute announces [aunch of NOOR, world's frgast Arabic NLP model
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Noor
Released April, 2022

Arabic language model with
10B parameters

First published
Arabic Article by Noor
November, 2022

Noor Arabic language
model generates an article
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Noor - Narrator
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Noor - Summarization
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Falcon meets LLama

Posts by Thomas

Thomas Wolf - 1st cee
Co-founder at # Hugging Face

LLaMa is getting dethroned w¢ There is a fresh new pretrained LLM sitting on the
top of the Open LLM Leaderboard: Falcon 40B 24 from the Technology Innovation
Institute

And it has some special features:

- an architecture strongly optimized for inference (MQA, flash-attention, parallel
attention/MLP, smaller than 658)

- open-source with a special licence allowing commercial use (an interesting
approach check it out on the model page - interesting to see the reception)

- available in two sizes: 40B and 7B parameters

More details here:

- Falcon Model 40B: https://Inkd.in/efcT7-9q

- Falcon Model 7B: https://Inkd.in/eBuCyEgq

- Technology Innovation Institute HF org page: https://Inkd.in/e9Vfc5ST
- The Open LLM Leaderboard: https://Inkd.infeUzaDulUu

Super interested to see what the community will think about this new model!
Don't hesitate to comment below

Technology

Abu Dhabi makes its Falcon 40B Al
model open source

By Lisa Barrington ~

May 25, 2023 12:02 PM GMT+4 - Updated 4 days ago

DUBAI, May 25 (Reuters) - The emirate of Abu Dhabi is making a large-scale artificial
intelligence model, "Falcon 40B", available open source for research and commercial
use, the government's Advanced Technology Research Council (ATRC) said on
Thursday.

ATRC's commercial investment arm VentureOne said it would also back viable ideas

that come from using the model.
Falcon 40B is a foundational large language model (LLM) with 40 billion parameters

and trained on one trillion tokens which was developed by the Technology Innovation

Institute (TI1), a research centre within ATRC.

@ businesswire HOME SERVICES NEWS EDUCATION ABOUT US Search

UAE’s Falcon 40B Dominates Leaderboard: Ranks #1 Globally in Latest Hugging Face
Independent Verification of Open-source Al Models

Falcon 40B

Ranked #1 Helle]1.11)%

on Hugging Face Open LLM Leaderboard




Falcon 40B

Falcon LLM

A state-of-the-art 40 billion parameters Large
Language Model trained on one trillion tokens




Falcon LLM

TI

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 unigue 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.

- Technology Innovation Institute Innovation for a better world




Menu

Introducin
Falcon LLM

Technology Innovation Institute has open-sourced Falcon LLM for
research and commercial utilization.

Access Falcon LLM  —>

TII is calling for proposals from the global research community and SME
entrepreneurs to submit use cases for Falcon LLM.

Submit Use Case Proposal —

° Scroll Down



LLM market landscape

Platform 3 & OpenAIl  AlR2llabs ) beepMind @ANVIDIA.  + others
o e flecti
o major ivers O I e NG SR
piatorms... | AT S — iy
Training 168 300 300 300 270

tokens [bn]

"""'. ‘u"d°."""‘"' - L°g'y Sciporop  penCil  beminis muRra  assiica  EE@notably Eoem:  TERRA Peech i Debuild © tobnine & codiga
Syima gen»gkv(;’c = protonoom @D P racer Endel g WELLSAID /\ Assembivas B Browix  Bhrecut © Locofy ADcoder iy
S e " vemnso -
ARVGbS | jerarop 95 copvamin @ Poly PCSM 2Blend krisp "“f""""' Baschio  fnword @ maya MutableAl B
O e\ jonni @ rew @ HYPAR \ aesemmiear /UMY KA g Sdalzy etavus  Gewawd | o4 able Thecom bloop.
0 a:!ynord [PERSADO] = frase -~:..- SieEmRRing “rcoqui Mubert spoce ;Aruoy > ':crmonyv A Morio :- replit @ ENZYME
e uppO |ng D regie.ai e Wity <D """‘:' [ YN PR — morses XEMBLY v vidyo.ai Dohiise B codota
Minguix  opeenen  WAITER & Autoenhancess  BBOTIA e }o.'!:!; O iiaine s P Rephraseai € lumens A @ stevenr g £y ooy
h u nd I‘edS Of © ornersioea . CcOpPYy.al istoyd  DOw ‘- ReicastAl Vool Cladty P—— windsorio B YEPIC: Beopaubci 7 anima %/
£ copymatic @ conrese . i 1 i A A AURSE Coossen@®  mevaruvsic @ Potion @8 warp e Metabob

startups focused
on end-user

ML platforms

. . S angel “pojyal Tymely o . . 22 slai puma

ap p I IC at ions Incentivai Kasisto ushur gleon Lqpricl 2chcl'l8m¢.¢l PIIOt 9 retel ‘symbl.lai Adept
AL oresta Elsen ; i 7 DATAHERALD
@fverioopio () mepme ultimate.ai gﬂ Hebbia Go"mus » hidden door ‘ Zaporia ¢ icanTRY
::Co;:;a vg:::::ht":* e NV \:ctorq M LaTITUDE LY SYNTEGRA Mirry.Al :I.— dee:set

SR, & Pinecone B drant ® BiFRosT P datagen il Ao

E -a1 (O XKind ? =
e, M Spellbrush £ cnte tenror

TIl — Technology Innovation Institute



Key considerations when building LLMs

Model Pre-
Data g architecture G processing

Fine-tuning Evaluation

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

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

TIl — Technology Innovation Institute

@ Deployment

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
Explain-
ability

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

a Security

and preparing

Cleaning
data which includes tasks

such as tokenization,
stemming, and
lemmatization

Privacy &

Since LLM models may

handle sensitive
information, it is important
to consider privacy and
security issues when

building and deploying them

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

Bias &

Toxicity
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

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

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
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