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January 2025: Stargate
“…initial technology partners will include OpenAI, 
Microsoft, Nvidia and Oracle, as well as semiconductor company Arm 
and venture capital firms. They said they would invest $100 billion to 
start and up to $500 billion over the next four years.”

• Cost
• Scale
• Proprietary
• Government
• Industrial Structure

Bigger is Better!

https://www.cnbc.com/quotes/MSFT/
https://www.cnbc.com/quotes/NVDA/
https://www.cnbc.com/quotes/ARM/


Also in January 2025: 

• Lower cost
• Comparable 

performance
• Open source
• Government
• Industry???



BANG!   

Mixture of Experts
Open Source

Training costs
• DeepSeek: ~ $6M
• OpenAI: ~ $100M

Bigger is Better – Not so Sure



In Feb 2025

$200B



And Corporate Spending…



AI Startups

As of January 2025, 
there were about 
10,095 AI startups 
(Gemini)



Why?



What is I-AI?
• No precise definition
• Use evolved very quickly to 

“Table Stakes”
• Manufacturing
• Genomics
• Systems
• Maintenance

• Technology
• DNN’s everywhere
• Mixed with traditional 

methods



Enter your prompt: 
List major applications of Generative AI in industry

• Llama Response:
•  Deep  Neural Networks (DNNs) have transfo rmed numerou s field s by pro viding powerful too ls for  au tomating comp lex tasks. Here are some major applications of DNN-based AI:

• 1. **Image and Video Pr ocessing**:

•    - **Image Classification**: Identifyin g objects in images, u sed in systems like Go ogle Photos and In stagram.

•    - **Object Detection**: Locating objects within an image or video, u tiliz ed in autonomo us vehicles and  au gmented reality.

•    - **Facial Reco gnition**: Used in secu rity sy stems an d fo r unlo cking devices.

•    - **Image Segmen tation**: Dividin g an image into segments for tasks in medical imaging and autonomo us vehicles.

•    - **Style Transfer and Generation**: Creatin g artistic images, as seen in app s like Prisma.

• 2. **Natural Language Processing (NLP)**:

•    - **Text Classificatio n**: Spam detectio n, sentiment analysis, and topic categor ization.

•    - **Machine Translation **: Auto matic tr anslation between lan guages, used  in tools like Go ogle Translate.

•    - **Speech Recognition**: Converting spoken  language into  tex t, used in virtu al assistants like Siri and Alexa.

•    - **Chatb ots**: Automated systems for customer  service and engagemen ts.

•    - **Natu ral Langu age Generation**: Produ cing human -like text, seen in  ap plicatio ns like OpenAI's GPT models.

• 3. **Audio Processing**:

•    - **Speech Synthesis**: Text-to-speech applications, providing natural-soundin g audio  o utputs.

•    - **Music Gener ation**: Creating music using AI mod els.

•    - **Aud io Classification**: Recognizing audio samples, such as id entifying songs and  d etecting sounds in enviro nments.

TLDR



I-AI Application Segments

Speakers



AI in 
operations is 
not (just) 
chat…

• AI is not a fancy control 
system
• It doesn’t understand 

RISK
• Unpredictable
• Doesn’t know if it is 

wrong

• Brilliant at finding 
unmodeled patterns in 
complex data (Microsoft)

• Best used when
• Downside can be 

managed.
• Integrated with other 

tools (KLA)
• Glue to integrate 

different tools 

• Great for multi-modal 
applications

• Great for human 
interface



Disruption in AI Tech



Skip AI Tech Review: Types of Models

•Generative models
• Models of the distribution of 

data: P(X | 𝜶)
• Unlabeled data X
• Find the best 𝜶 to fit data

• Examples
• LLM e.g. ChatGPT, Dall E
• VAE

•Discriminative models
• Predict a value from a set of 

inputs: y = F(X | 𝜷)
• Labeled data

• Input X
• Output y

• Find the best 𝜷 to fit data



AI Tech Review 

• Everyday usage
• AI => Generative Decoder (GPT / Gemini /  

Llama)
• LLM decoder reads L to R
• Best next symbol p(xi+1 | x1,…xi ) and repeat 

autoregressively

• Industrial applications more complex
• Generative model => Encoder & Decoder

• Telemetry is not text
• Probabilistic trajectories p( z1,…, zN ) 

 

The cat in the ??? 

Pressure 27, 28
Temperature 500, ???
Speed 12, 1, ???
Voltage 443, 502
Vibration 10, 12
Thickness 234, 236

Guess ???

Predict
Anomaly?



CoPilots and chatBots

LLM - GPT4
Trained by OpenAI

Plugins UX

Prompt Engineering and Embedding

Grounding (Reality) 

Calibration (Human Experience)

• CoPilots/Agents
• Specialized
• Many platforms (open source)

HIDDEN INSTRUCTIONS             
The cat in the ??? 

Web RAG

Tools:
CALC

Retrieval-Augmented Generation (RAG)
Commonly used to embed corporate 
or service information

chatBot



Industrial Agents

Foundation models for text
Decoders

Plugins UX

Prompt Engineering and Embedding

Grounding (Reality) 

Calibration (Human Experience)

Foundation models for telemetry
Encoders

Telemetry DBControl 
Systems

AI Agent

CALC



Flood of Papers. Hugging Face 



Issues and Tech Solutions
Response
• Co-Pilots
• Reinforcement Learning with 

Human Feedback
•  Chain of Thought
• Mixture of Experts

Issues
• Hallucinations – what and why!
• Honesty – learn to say  “I got nothin”
• Grounding – not connected to reality 
• Matching human expectations
• Instruction following. Not logical
• Performance
• Cost in a later section



Skip: Meeting Human Expectation: RLHF

LLM - GPT4
Re-Trained by OpenAI

HIDDEN INSTRUCTION             
The cat in the ??? 

Reinforcement 
Learning with

Human Feedback

car: No!

hat: Yes

• A kind of average over the population
• Lots of data required or a Rewards Model

• Simplest is Bradley Terry
• Skews the LLM probability model



Instruction Following: Chain of Thought: CoT

LLM - GPT4
Trained by OpenAI

HIDDEN INSTRUCTIONS
Q: Do cats like to hide?
A: Yes, especially in warm places
Q: Can that be clothing?
A: Yes, coats, hats, and other things
Q: Do children’s books show this?
A: Yes, Dr. Seuss  is an example
Q: Complete “the cat in the ???”
A: hat             

Can be done 
automatically 
and internally to 
AI engine!



Mixture of Experts: MoE

• Analogous to an internal 
research department

• Learn a set (100’s) of special 
experts and query them as 
needed

• Let the GenAI model 
automatically select the 
experts



Mixture of Experts: MoE

• Analogous to an internal 
research department

• Learn a set (100’s) of special 
experts and query them as 
needed

• Let the GenAI model 
automatically create and 
select the experts

256/8



Open Source Building Blocks

• Open source engines
• HuggingFace 
• GitHub

• As of January 2025, there were about 10,095 AI startups (Gemini)



Open Source GenAI Engines 

• Open Source Leader Board

https://huggingface.co/spaces/open-llm-leaderboard/open_llm_leaderboard


Open Source Sentiment



Speaker 
Applications

• AIOps - Microsoft
• DT and semiconductor 

manufacturing
• KLA
• Aitomatic

• Supply chain – Walmart
•  Autonomy - Northrup 

Grumman
• AI cost - Payi



AI is now 
Table 
Stakes

Overall

• Ubiquity
• Lego
• Integration
• Cost management
• Autonomy



AIOps

Managing 
Large Scale 
Computer 
Systems 

Data Center is the Factory of the 21st century



Regions

Edge

Network

200+
Datacenters

4M+
Servers

Data Center is the Factory of the 21st century



Instruments code 
with high quality 

signals

Code emits health 
signals in 

development

Anomalies are 
detected in pre-

main 

System notifies of 
regressions or 

anomalies

Defect prevented & fixed

Code starts to 
rollout through 

SDP

Regional anomaly 
detected during 

SDP

Defect prevented & fixed

Code deployed to 
Production

Change signals 
used to determine 

defect probability

Anomaly 
detected from 

service signal

Customer 
communication 

automatically sent 

based on resources 

impacted

Diagnostics signals 
auto-run to pinpoint 

probable cause

Action triggered 
based on service 

mitigation

Incident created only if 
additional human 

intervention needed

James
Cloud 

Developer

AIOps: Monitoring and Prediction

Development Production



Digital Twins in Semiconductor Industry

• Digital Twins
• Co-optimization
• Predictive maintenance
• Predictive management



Digital Twin

• A software twin of an object
• Physical
• Logical

• Mix
• AI Encoder/Decoder
• Simulation software

• At a specified level of fidelity
• Integrated with physical device

Encoder/Decoder 

Why mix different models?



Digital Twins in Semiconductor Industry

2 1
unit 

process 
DT

metrol-
ogy DT

robust 
co-optimization

& co-control

high-fidelity DT

final 
product

3 multiple DTs

defect & parametric
yield impact

recipe
mapping

… other AI-
enabled 

functionalities

End-to-End 
Production

Secure Data Platform of the DT Backbone

Adapt to what came before
Co-optimize by looking across the system 

Failure 
diagnosis



DT’s of many types

Software
Defined
Assets



Traditional Supply Chain Problem



AI as Glue: 
Integration (Translation)

• Translating and connecting different applications
• Anomalies
• Patterns 



Agentic (Multi-agent)

Local Agent 4
Retail

Human
Supervisor 

Local Agent 1
Warehouse

Agent 2
Trucking



Agents for Everything

Questions



Cost 

• This a hardware issue being 
addressed in several ways
• Federated computing
• Faster chips
• Student – Teacher AI 

models



Costs

• Cost of propietary engines

https://huggingface.co/spaces/ArtificialAnalysis/LLM-Performance-Leaderboard


Types of Costs and Trends

CoT at inference time



Distillation: Reducing Inference Cost

Teacher
Large LLM

Student
Small LLM

Learning

Specialized prompts

Match loss function



Swarms…



I-AI for Genomics (Not presenting this year)

• Blood tests for
• Cancer - Anomaly detection
• Genetic disease - Patterns
• Epigenetic problems – 

“predictive maintenance”

• Drug discovery
• A separate talk!

Isomorphic Labs (Google)

Sequence of nucleotides / amino acids



AlphaFold 2
AlphaFold is an AI system developed by DeepMind (Google) that 
predicts a protein’s 3D structure from its amino acid sequence. 

Combinatorics!

Sequence

3-D Structure

https://deepmind.com/blog/article/putting-the-power-of-alphafold-into-the-worlds-hands
https://deepmind.com/


The Human Interface Is Still too Complex

Note: For energy reasons 
there can exist several 
different configurations

Drug 
discovery: 
Locks and keys

CoPilot
Agent



Summary
Comments

• Constant technical disruption – New ideas spread very fast

• Table stakes – AI is a must

• Open source – Changing the game to assembling the parts 

• Who owns what? 
• Partnerships
• 10K startups

• Cost?



Nick Landolfi, PhD
• Nick is a Vice President at Unusual Ventures. He 

received a B.S. in Electrical Engineering and 
Computer Science with honors from the University 
of California, Berkeley where he was a Regents’ and 
Chancellor’s Scholar. He received both an M.S. and 
Ph.D. in Computer Science from Stanford University, 
where he was a Stanford Graduate Fellow. A Silicon 
Valley native, Nick started a company in high school 
and has worked for and advised various early-stage 
companies over the past decade. 
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