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AI in the News
• Two 2024 Nobel Prizes for AI

• Physics: Artificial neural networks
• Chemistry: AI solved protein folding

• Nuclear Reactors (NRs) for AI
• Not enough electricity to power AI 

systems
• Big tech companies plan to use NRs

• AI-Generated Media: Indistinguishable from 
reality

• Photos
• Videos

Image credit: this-person-does-not-exist.com
Video credit: openai.com

https://this-person-does-not-exist.com/en
https://www.youtube.com/watch?v=e89tKMpkllA


Outline

Image credit: Google



Artificial Intelligence (AI)

Image credit: Wikimedia

The science of creating 
machines that simulate human 
intelligence



AI Types

Image credit: Google

Narrow AI
Now

General AI
~2040

Super AI
~2050

Existential 
threat 
concern



AI Techniques

Image credit: Google



Machine Learning (ML)

Image credit: Wikimedia

The science of enabling 
machines to learn from data
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Machine Learning (ML)

Image credit: Google

(Training → train error)

(Testing → test error)



Machine Learning (ML)

Image credit: Google



Image credit: Microsoft

Machine Learning (ML) Types



Deep Learning (DL)

Image credit: Wikimedia

The science of using neural 
networks to learn patterns



Biological vs Artificial Neuron

Biological neuron Artificial neuron (digital neuron)

Image credit: Google



GPT-4
~2M “Neurons”
~1T “Synapses”

Learning: Biological vs Artificial 
Neural Network

Image credit: nobelprize.org

BIOLOGICAL

ARTIFICIAL

Human brain
100B (1B=1K M) Neurons
100T (1T=1M M) Synapses



Artificial Neural Network (ANN)

Image credit: Google



Image credit: Google

Transformer Architecture 
 Generated Pre-Trained Transformer (GPT)

Neural Network 
Architecture



Generative AI (genAI or gAI)

Image credit: Wikimedia

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



Large Language Models (LLMs)
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LLM Size

Image credit: Google

GPT-4
1T



LLM Cost (Training)

Image credit: Google

1B = 1K M
1T = 1M M
1P = 1K T

100B petaFLOP/month = 25K homes 
electricity/year



Enhancing LLMs

Image credit: Google

State-of-the-art models

Refines pre-trained model using

Uses prompts to use

Trains model from scratch

https://paperswithcode.com/sota


Retrieval Augmented Generation(RAG)

Image credit: Google



Retrieval Augmented Generation(RAG)

Image credit: Google



High-Performance 
Computing (HPC)

Image credit: Google

ACCESS (Advanced Cyberinfrastructure 
Coordination Ecosystem: Services & 
Support)

NAIRR (National Artificial Intelligence 
Research Resource) Pilot 

• Supercomputing Access: Multiple 
supercomputer resources

• Free Usage: For faculty and students

• Diverse Support: STEM and non-STEM

• Training Offered: Free training and 
support 

• Grant Funding: Grants for ACCESS 
projects

• access-ci.org
• nairrpilot.org
• nrp.ai

https://access-ci.org/
http://nairrpilot.org/
https://nrp.ai/


AI and High-Performance 
Computing (HPC)

Image credit: Google



AI Summary

Image credit: Wikimedia

Create new content from learned 
patterns

Simulate human intelligence

Learn patterns from data

Use neural networks to learn 
patterns

LLM
Large Language Model (LLM)

Learning to understand natural 
language 

Learn to understand natural 
language 



Essential AI 
Skills to 

Accelerate 
Research

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

• ChatGPT: Solve problems, reason, and code
• Google NotebookLM: Summarize content (uploaded or online), generate podcasts
• Google Colab (Jupyter): Interactive notebooks for AI coding, and visualization
• PyTorch: Deep learning AI framework optimized for GPUs and research

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


AI-First Critique Learning 
(AFCL) Framework

• 90+% of students use AI tools for academic work
• AFCL turns AI from a threat into a teaching tool

The AFCL Cycle:

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

2.Students Engage with AI
→ Use prompt → Critique using lenses → Reflect

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

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

www.csusb.edu/profile/alzahran

• AFCL Makes Assignments AI-Ready

• AI-Ready Assignment Test: “Could someone who 
missed my class complete this using only AI?” 

      >> NO = AI-Ready   
      >> YES = Redesign Needed

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


My AI Research

Dr. Nabeel Alzahrani, Ph.D. in Computer Science
alzahran@csusb.edu
www.csusb.edu/profile/alzahran

https://www.csusb.edu/profile/alzahran
https://www.csusb.edu/profile/alzahran

