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Eight Emerging Technologies
Transforming Business

Advanced
robotics

L
Internet of
Things

-

Artificial Batteries
intelligence

&

Blockchain

Virtual &
augmented
reality

8

Quantum
computing
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Powerful technologies are
emerging faster...

» Artificial intelligence
* Quantum computing
» Synthetic biology
» Nanotechnology

* NextGen UX
(augmented/virtual reality)

¢ Blockchain
» Robotics

 Universal printing

R P
[ N

...and they converge to solve
major business issues

* Process automation for materials

» New chemical development via Al
or quantum computing

+ Neuron-machine interface

X

7

Matter
and energy

Synthetic biology,
materials, nanotech,
energy

In silico drug
development

Bioprinting

Computation Sensing

and cognition and motion

Processors, artificial loT, self-driving Drones, sensors,
intelligence, vehicles augmented/

quantum, cloud

Boston Consulting Group — March 2021

Lo pole (2l S0

Deep tech brings together
powerful capabilities

» Data volume

» Moore's law

» DNA sequencing cost

» DNA synthesis cost (in progress)

» Quantum (in progress)

\

o

virtual reality, etc.

as prereq uisite

Digital transformation
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Microsoft

Research areas: Systems

Data platforms and analytics

Programming languages &

software engineering

Security, privacy &

cryptography

Research areas: Theory

Algorithms

Mathematics

teslo dales 1) o] aS o (5 5ls

Research areas: Other
Sciences

Ecology & environment

Technology for emerging
markets

oogle Research
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Technology trends and underlying technologies
Industry-agnostic trends
8

“ % 4
'3 Q‘,‘\I s

Next-level process ... and process Future of

automation... virtualization connectivity
Industrial 10T Digital twins 5G and loT
Robots/cobots?/RPA3 3-D/4-D printing Colne: tuity

Next-generation o Applied Al Future of
computing programming

Quantum computing Computer vision, Software 2.0

Neuromorphic chips natural-language
(ASICs?) processing, and

speech technology

Distributed
infrastructure

Cloud and edge
computing

o Trust architecture

Zero-trust security
Blockchain

Industry-specific trends

e Bio Revolution

Biomolecules/“-omics”/
biosystems

Biomachines/biocomputing/aug
mentation

Next-generation materials

Nanomaterials, graphene and
2-D materials, molybdenum
disulfide nanoparticles

Future of clean technologies

Nuclear fusion
Smart distribution/metering
Battery/battery storage

Carbon-neutral energy
generation

1. Internet of things. 2. Collaborative robots. 3. Robotic process automation. 4. Application-specific integrated circuits.

McKinsey & Company 6
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Effects of technology trends up to 2050

Next-level
process auto-
mation.and
virtualization

50%

of today’s work
activities could be
automated by 2025

e Applied Al
>75%

of all digital-service touch
points (eg, voice
assistants) will see
improved usability,
enriched.personalization,
and increased conversion

Distributed
infrastructure

Future of
connectivity

>75%

of enterprise-generated
data will be processed
by edge or cloud
computing by 2025

Up to 80(y0

of global
population could
be reached by 5G
coverage' by 2030

Future of
programming

~30%

reduction in the
working time required
for software
development and
analytics

Next-generation
computing

>%$1 trillion

value potential of
quantum-computing use
cases at full scale by 2035

o Trust architecture

~10%

of global GDP could be
associated with
blockchain by 2027

McKinsey & Company

8

Bio Revolution

45%

cost reduction for
sequencing the human
genome has been achieved
in the past 10 years

Next-generation
materials

10x

growth in number
of patents between
2008 and 2018

Future of clean
technologies

>75%

of global energy will be
produced by
renewables in 2050
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Scalable Quantum A% ARSI - %
Computing with Lifiear B | |

Optics and Quantum Mem@'ies

The Fusion of Al, 5G, and loT

Neuroscience

Biosensors
and

Cancer

Biomass energy

I
L

k!n&?rg_}-’
h
1
N1 eroy 4--' ! ~ LN
Wind energy '»  Geothermal energy % lE':'"l’;
o 9 ictor R. Preedy
£ 2 1 Vinood Patel
g

@90 Science
$ Publishers

Department of Electrical Engineering — Sharif University of Technology
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ECE

EECS

EEIT EE EE EE EE EE EE Systems EEand | g Computer | LECIMfO
Engineering Telecom o Systems
dept of Computer Sceince school of Computing and CS [school of
NO CS Computational Science CSE Computing and Technology Computer and Mat:emagtical Computer and CSE No CS information
and Eng [Faculty of [school of Communication Sciences Information Science science and
enqg] technology] Sciences technology])
Imperial .
Stanford NTU o Cambridge EPFL Caltech
College
, Toire
Columbia KAIST
Name
Yale
ucCL
Harvard
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Dept Mame Fercent
EE 19
ECE. EECS and a1
other names




Electrical and Computer Engineering at the University of Toronto

;o
Curriculum at a Glance - 2021
V. s o

ECE©T ECE 422 ECE 424 ECE 526 ECE 463 =i
ot - Eecton & Seane
Wieniass Sys. Circuils Dvbess.

ECE 335
Infroducion

FoalS g 5 s oje> S 5 P
‘5)"*”"’ G)tl.&l.w 5O

Signal Processing
and Machine Learning

ECE 454

TOOEESAS

ECE 461
-

atrking

azli g0 ¥ o5 5l o gxiils o
Gof o2 &5 S bl |y Lol

ECE 361

2iSee ool 3 15 0¥ 05 02

ECE 24
Blactic &
Magnaiic
Fradds
MAT 281
Caleubis 1l
Other Sci/Math Electives T .
MIE 100 ECE101 HeqUIrEd
ECE 367 CIV 300 CIV 220 MAT 389 ECE 368 15 | oywames Introdiucsion ECE 496 Humaniios/ Humanities/
Mairis Algabis Tamastial Uas Compie Pronatistic 1w ECE L =, e,
& Opimizaton Enargy Enginaring Wariahlas Reasaning I _Fmpq Hloctivo Hloctivo
Year 1 Do Eeemn
EEB 214 CHE 230 PHY 358 APM 384 CIV 100 ECE 472 Humankies Humanitias/
Evaiution & Emsironmantal Phasics of S 1F | ssecnamies [ i rer cance
Ciflerarsial Beiences Beiences
i — = i S el Scionca Econamics Eaciv [
Foundations Syl -1
Jaas -2
S g -3
AFds § et il e -4
Leaend: AREA2 AREA3 AREA B A
gend: ) GRGEHERID B
Photofics  Energy Systems Analog and Conired, Computer Soltware Seence and Area i gl 6
and ad Digital  Communications  Hardware Mathematics Kermel 2 x 7
Semiconducior Electromagnetics  Elecironics and Signal  and Computer Electives ) i glgprimt
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» New world of Generative Al and Large Language Models (LLM)!
» Key example: ChatGPT

» Generative Al:
» used to create new content, including audio, code, images, text, and videos.
» also new product designs and optimizing business processes.

» LLMs search for text patterns and correlations in huge amounts of training
data and produce statistically probable output (text).

» ChatGPT Is a Large Language Model (LLM) that is fine-tuned from of
Generative Pre-Trained Transformer-3.5 (GPT-3.5), produced by OpenAl.



Origin of Generative Al and ChatGPT

» What do we mean by Large Model?!

» GPT-3 was trained on around 45 terabyies of text data—that’s a
guarter of the entire Library of Congress—at an estimated cost of
several million dollars.

» Over 10-200 Billion Parameters in LLM Deep Neural Networks

» Fine-tuning of the GPT-3.5 is performed using supervised and reinforcement
learning with human feedback (RLHF)


https://www.springboard.com/blog/data-science/machine-learning-gpt-3-open-ai/

ChatGPT text processing capabilities

» Translation: chatGPT performs well tfranslating in English

» Summarization: Adeqguate results

» Question Answering: Near perfect scores

» Sentiment Analysis: Outperforms many earlier methods.

» Dialogue tasks: Generates high quality fluent human-like responses

» Misinformation detection: Detected misinformation at 92% and 73.33%
accuracy on covid-scientific and covid-social datasets

» Code understanding and generation: ChatGPT achieved higher score
on the LinkedIn Python skills assessment than 85% of humans

* EU Project AIAMEDIA: Prof loannis Pitas, 2023



ChatGPT Reasoning

» Does ChatGPT have explicit reasoning mechanismse
» No! has been trained as a pure language model.
» However, its replies show some reasoning capabilifies.

» ‘Text is all we need’ 1o learn reasoning?
» Language/text contain many examples of reasoning.
» Reasoning as a result of learning-by-examples?
» If proven, it is a Nobel-level breakthrough!

* EU Project AIAMEDIA: Prof loannis Pitas, 2023



ChatGPT Reasoning

» ChatG
» ChatG

PT s still unreliable and Its responses are inconsistent
PT has acceptable performance in deductive,

abduc]

ve, temporal, and causal reasoning,

» Deductive reasoning aims at testing an existing theory.

» Abductive reasoning, is a method of reasoning that involves
inferring which of several explanations for particular observed

facts

Is the most compelling one.

» ChatGPT has weakness in inductive, spafial, mathematical,
and non-textual semanftic reasoning.

» Inductive reasoning aims at developing a theory

* EU Project AIAMEDIA: Prof loannis Pitas, 2023



Other Shortcomings of LLMs

» Hallucinations:
» In principle, Generative Al fabricates imaginary outputs.
» They may deviate from the training data and ‘common human sense’.

» Bias in its output text due 1o biased fraining data.
» Doesn't learn much from its experience.

» There is still a risk of generafing harmful advice, buggy code and
Inaccurate information.

» This risk has been reduced in GPT-4 compared to older models
through additional signal in the RLHF (Reinforcement Learning
Human Feedback)

* EU Project AIAMEDIA: Prof loannis Pitas, 2023
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Harvard University

» Future of education: intelligent, immersive, and interactive.

» Focus on teaching a thinking process

» involves interrogation and investigation

» Learning not just about absorbing information, also about exploring,
Interacting, and engaging with the subject matter

» “How does a student understand which questions to ask, and how can
the student answer them?”

» Every student can expect a personalized education experience that
respects their individual learning style and pace

For the first time the
will be offered jointly with an this Fall!
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Al Tool Name

Use For

Free Version

1) ChatGPT

Al Writing

Unlimited

2) CopyAl

Al Writing

2k words/month

3) Grammarly

Grammar and Editing

300 docs or 150k words/month

4) Quillbot

Paraphrasing

125 words at a time

5) Google Bard

Research

Unlimited

6) ChatPDF

Research

3 PDFs and 50 Questions/day

7) Upword

Summarization

Unlimited

8) Natural Readers

Text to Speech

4k characters per day

9) Mubert

Text to Music

25 tracks/month

10) Doctrina Al

Learning

Access Notes and Quizzes

11) Tutor Al

Learning

3 queries/month

12) Tome

Presentations

50 tomes/waorkspace, 500 Al credits.

13) AskCodi

Coding

50 credits/month

14) Hocoos

Website Building

Limited customization

15) Kickresume

Resume Building

No downloads

16) Bing Image Creator

Al Art

100 images/day

17) Replika

Personal Assistance

Unlimited chat

Samples of Al Coding

1. GitHub Copilot

2. Amazon CodeWhisperer
3. Tabnine

4. Replit

5. Sourcegraph Cody
6. AskCodi

7.Codiga

8. Bugasura
9.CodeWP

10. Al Helper Bot

11. Android Studio Bot
12.SinCode

13. WPCode
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Our mission is to make Telco OAM more accessible and user-friendly. With
BubbleRAN, you're not just managing 5G networks; you're unleashing their full
potential.

Special thanks go to Alireza Mohammadi, Ali Mamaghani, and Babak Khalaj for
their support towards this step.

#BubbleRAN #5G #TelcoOperations #Innovation #NetworkManagement
#SimplifiedOAM #ORAN

GPT suggested a corrected
network blueprint
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Citizen Morphosis ( ey wss Jeo)

» Citizen morphosis (rather than education) emphasizes the need
for conscious citizens with:

» Critical thinking

» Communication precision skills
» Imagination

» Emotional intelligence;

» Ability to understand, adapt, and ultimately harness the fremendous
new technological and economic possibilities

* Prof. loannis Pitas, 2023



https://www.unite.ai/author/profioannispitas/
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