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Al in the News

* Two 2024 Nobel Prizes for Al
« Physics: Artificial neural networks
« Chemistry: Al solved protein folding


https://this-person-does-not-exist.com/en
https://www.youtube.com/watch?v=e89tKMpkllA
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Artificial Intelligence (Al)

Artificial Intelligence

The science of creating
machines that simulate human
intelligence
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Al Types
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Machine
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Al Techniques

Top 4 Techniques of Artificial Intelligence

Machine Learning
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Machine Learning (ML)

Artificial Intelligence

Machine Learning

The science of enabling
machines to learn from data

Image credit: Wikimedia



DATA (INPUT)

3,4
f

Machine Learning

Program

Image credit: Google



Machine Learning (ML)

Get Data
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Machine Learning (ML)
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High training error
High test error
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Machine Learning (ML) Types

Machine Learning
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Supervised machine learning
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Deep Learning (DL)

Artificial Intelligence

Machine Learning

Deep Learning

The science of using neural
networks to learn patterns
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Biological vs Artificial Neuron

Biological neuron

Image credit: Google



Learning: Biological vs Artificial
Neural Network

BIOLOGICAL NEURON

SYNAPSE

STRONGER

WEAKER

Human brain
100B (1B=1K M) Neurons
100T (1T=1M M) Synapses
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Artificial Neural Network (ANN)

Simple Neural Network
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Generative Al (genAl or gAl)

Artificial Intelligence

Machine Learning

Deep Learning

Generative Al

The science of enabling machines
to create new content (text,
images, audio, video, etc.) from
learned patterns

Image credit: Wikimedia



Large Language Models (LLMSs)
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Small models (<= 100b parameters)
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Training cost (in U.S. dollars - log scale)

LLM Cost (Training)
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Enhancing LLMs

Pre-training Trains model from scratch
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https://paperswithcode.com/sota

Retrieval Augmented Generation(RAG)

Question Large Language Response
Model
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Retrieval Augmented Generation(RAG)

Without RAG: LLM model has to be the only source of knowledge

Without RAG

Ungrounded hallucination
Old information
No idea what that means

Not my data

Image credit: Google
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Computing (HPC)
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https://access-ci.org/
http://nairrpilot.org/
https://nrp.ai/

Al and High-Performance
Computing (HPC)

HPC Al

40+ years of algorithms New algorithms and models
based on first principles with potential to increase

theory model size and accuracy

Dramatically Improves Accuracy and /or Time-to-Solution at Large Scale

@006600

Commercially Improve or validate the Clinically viable Understanding Climate/weather
viable fusion Standard Model of precision medicine cosmological dark forecasts with ultra-
energy Physics energy and matter high fidelity
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Al Summary

Artificial Intelligence

Simulate human intelligence

Machine Learning

Learn patterns from data

Deep Learning

Use neural networks to learn
patterns

Generative Al

Create new content from learned
patterns

Large Language Model (LLM)

Learn to understand natural
language o
Image credit: Wikimedia




(=) Alin Education |- -Q- Al Literacy 2] Al Education
The foundational
The usage of Al tools in understanding of Al, how it Al Literacy + the technical
teaching and learning works, how to use it, and the skills required to build Al

risks of usage

Essential Al
Skills to
Accelerate

Research



https://github.com/DrAlzahrani/HPC-AI-Resources/wiki

Faculty Provides

Classroom-Locked Prompt
+ Thinking Lenses

Student Uses Prompt
with Al Tool
Al R d
. esppn 2 Feedback Loop
with Generic Answer

Student Critiques
Using Lenses

Student Writes
Reflection on Learning

Faculty Grades
THINKING PROCESS

Al-First Critigue Learning
(AFCL) Framework

e 90+% of students use Al tools for academic work
* AFCL turns Al from a threat into a teaching tool

» AFCL Makes Assignments Al-Ready

* Al-Ready Assignment Test: “Could someone who
missed my class complete this using only Al?”
>> NO = Al-Ready
>> YES = Redesign Needed

The AFCL Cycle:

1.You Provide
— Classroom-Locked Prompt + Thinking Lenses

.Students Engage with Al
— Use prompt — Critique using lenses — Reflect

N)

3.You Grade
— Focus on thinking process, not final answer

AFCL lets you see, assess, and grade real student
thinking—even with Al.

www.csusb.edu/profile/alzahran



https://drive.google.com/file/d/1wGHeMfA3R1suKQDjaOxhyW8bxnU1bNX_/view
https://drive.google.com/file/d/1wGHeMfA3R1suKQDjaOxhyW8bxnU1bNX_/view
http://www.csusb.edu/profile/alzahran

My Al Research
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School of Computer Science & Engineering

AQFS Research and Training Lab

Artificial Intelligence, Quantum Computing, Fusion Energy, and
Semiconductors (AQFS) Research and Training Lab
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