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About Speaker

e Co-Founder & CTO @ Erudio Bio, Inc., San Jose & Novato, CA, USA 2023 ~
e Co-Founder & CEQO @ Erudio Bio Korea, Inc., Korea 2025 ~
e Co-Founder, Leader, and Chair of Silicon Valley Al Nexus, USA 2024 ~
e CGO / Global Managing Partner @ LULUMEDIC, Seoul, Korea 2025 ~
o Al-Korean Medicine Integration Initiative Task Force Member @ The Association of

Korean Medicine, Seoul, Korea 2025 ~

e Advisor to Korean American Semiconductor Professional Alliance (KASPA) 2026 ~
o KFAS-Salzburg Global Leadership Fellow @ Salzburg Global Seminar, Austria 2024 ~

e Adjunct Professor, EE Department © Sogang University, Seoul, Korea 2020 ~
e Advisory Professor, EECS Department @ DGIST, Korea 2020 ~
e Global Advisory Board Member @ Innovative Future Brain-Inspired Intelligence System

Semiconductor of Sogang University, Korea 2020 ~
e Technology Consultant @ Gerson Lehrman Group (GLG), NY, USA 2022 ~
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e Co-Founder & CTO / Head of Global R&D / Chief Applied Scientist / Senior Fellow @

Gauss Labs, Inc., Palo Alto, CA, USA 2020 ~ 2023
e VP / Fellow @ SK hynix 2020 ~ 2021
e Senior Applied Scientist @ Amazon.com, Inc., Vancouver, BC, Canada 2017 ~ 2020
e Principal Engineer @ Software R&D Center, Samsung Electronics 2016 ~ 2017
e Principal Engineer @ Strategic Marketing & Sales, Samsung Electronics 2015 ~ 2016
e Principal Engineer @ DT Team, DRAM Dev, Samsung Electronics 2012 ~ 2015
e Senior Engineer @ CAE Team, Memory Business, Samsung Electronics 2005 ~ 2012
e PhD - Electrical Engineering @ Stanford University, CA, USA 2001 ~ 2004
e Development Engineer @ Voyan, Santa Clara, CA, USA 2000 ~ 2001
e MS - Electrical Engineering @ Stanford University, CA, USA 1998 ~ 1999

e BS - Electrical & Computer Engineering @ Seoul National University 1994 ~ 1998
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Highlight of Career Journey

e BS in Electrical Engineering (EE) @ Seoul National University
e MS & PhD in Electronics Engineering (EE) @ Stanford University

— Convex Optimization - Theory, Algorithms & Software
— Advisor - Prof. Stephen P. Boyd

e Principal Engineer @ Samsung Semiconductor, Inc.

— Al & Convex Optimization
— collaboration with DRAM/NAND Design/Manufacturing/Test Teams

e Senior Applied Scientist @ Amazon.com, Inc.

— e-Commerce Als - anomaly detection, deep RL, and recommender system
— Jeff Bezos's project - drove $200M in sales via Amazon Mobile Shopping App

e Co-Founder & CTO / Global R&D Head & Chief Applied Scientist @ Gauss Labs, Inc.
e Co-Founder & CTO @ Erudio Bio, Inc.
e Co-Founder & CEQO @ Erudio Bio Korea, Inc.
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From Empathy to Evidence
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e Erudio Bio -5
— Versatile Smart Assay (VSA) Platform
— bioTCAD - When Erudio’'s VSA meets Al - Gates Foundation Grant

e Silicon Valley Al Nexus - 20

— Foundation
— Partnerships, Collaborations & Community
— San Francisco Al Summit in July, 2026

e Appendix - Artificial Intelligence - 39
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e Appendix - Al Agents - 56

— LLM as extremely effective knowledge-transfer representation learner
— Cutting-edge Al agent tools

e Selected references -72
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Erudio Bio Summary

e biology’s data layer is the weakest link - current metrology not up to training Al, doing
good drug dev or to do effective Dx

— Biosimilars - no functional equivalency test exists; generics market for biologics never
forms; USG priority by both Parties

— Al Drug & Compound Design - public data thin, unreliable & absent in newer drug
classes, so Al models hallucinate with no Al discovered drug on the market

— Clinical Diagnostics - doctors decide without full data — delayed and misdiagnosis
adds to cost

Commercialization of Erudio’s VSA and bioTCAD to satisfy these markets
Likely initial customers:

US FDA Biosimilar start-up Al custom molecule

Set the biosimilar equivalency Cuts FDA trials and cash burn Trammg Data a{nd '
standard Rapid-accurate validation
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Today’s Biological Testing Falls Short — Which Causes Al to Fail

e SPR and BLI compress the limited portion of an interaction into a few fitted constants

e What's needed is a more thorough functional readout

— one that reaches past the rate-limiting outer barrier that equilibrium methods report,
into the secondary and tertiary landscape they leave hidden

— dynamic force spectroscopy (DFS) measures there!

interaction ene

- <y

"reaction coordinate”
Evans et al., Annu. Rev. Blophys. Blomol. Struet. 2001. 30:105-28
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Versatile Smart Assay (VSA) and bioTCAD

o VSA
— Stanford spin out tech with 10 years development / 22 issued patents
— array-based architecture lets platform continuously scale & evolve to meet new
capability needs!
— best possible molecular interaction data with force spectroscopy
e bioTCAD
— built under Gates Foundation Al drug development funding
— hybrid Al/Physics-based/measurement-anchored discovery engine
— Al hallucinates / physical models lack accuracy / measurement not generalize
— combines all three & compensate inadequacy of others — amplifies available data!

bioTCAD |

yyyyyyyy b
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Erudio Bio’s Voice on the FDA Docket — Operation TrialBlazer

e Jul 2026 — formal comment filed on FDA's Expedited IND Pilot Program RFI (Docket
FDA-2026-N-4699), under HHS Operation TrialBlazer to keep early clinical trials in US
e thesis — pre-FIH is the highest-leverage stage
— get it right, best candidates move faster; bad ones stopped before reaching patients
e today's Al generates candidates at scale but cannot separate winners from losers
— anchor Al & physics simulation to high-fidelity, high-throughput measurement
e semiconductor lesson — measurement tightly coupled to simulation, each sharpening the
other every cycle — is how biology gets its own Moore's Law

Regulations.gov m—

Back to Document Gomments

E PUBLIC SUBMISSION < Share ~

Comment from Erudio Bio, Inc.
Posted by the Food and Drug Administration on Jul 16, 2026

Docket / Document (FDA-2026-N-4699-0001) / Comment it

o Gomment ID

FDA-2026-N-4699-0011
Erudio Bio appreciates the opportunity to submit our comment in response to Question G.4 of the Food and Drug Administration (*FDA”
or the “Agency") Request for Information (“RFI") on the Expedited Investigational New Drug Pilot Program (the “Pilot”). We agree with
Tracking Number the Pilet's to the timeline to first-in-human (“FIH") studies. We commend the Agency for directing this effort at the
early, pre-FIH stage of development, which we believe is where the largest impact—on speed, safety, and the odds of success—will be
realized.

mrm-ctré-dvie
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Powering Al-driven medicine with ground-truth binding data

e problems we solve

— 90% of drugs fail in clinical trials due to poor early-stage prediction

— multiplexed diagnostics suffer from false positives and cross-reactivity
e Erudio Bio's Innovation

— VSA platform uses patented “dynamic force spectroscopy” to generate 1000x more
high-quality binding data from single sample (~ 10ul)

— measuring not just presence, but strength and kinetics of molecular interactions
e dual business model

- diagnostics - multi-cancer biomarker detection with clinical institutions & hospitals

- drug development - bioTCAD™ platform providing ground-truth labels to train &
validate pharma Al models, reducing preclinical cycles

Chip Array S
IIIIIIII 10omm
--------
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Validated technology, proven team, clear path to market

e validated impact
— $1IM Gates Foundation Grant (2025) to democratize drug development for global
health
— partnerships with top research institutions (KRIBB, KAIST)
® unique team - Stanford-trained founders combining
— semiconductor TCAD expertise & force spectroscopy innovation (20+ years)
— Al & optimization leadership (Samsung, Amazon, SK hynix, Gauss Labs)
e market entry
— Korea — (Asia hub &) US strategy with 2026 regulatory milestones
— expanding pharma partnerships and B2G

® . -
Gates Foundation '3 Erudio Bio

HHG I HEHHL ISR SIBKIEIO| HAIS 0|k M B4 )
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Erudio Bio wins $1M Gates Foundation Grant - scaling bioTCAD

® . -
Gates Foundation oS Erudio Bio

e $IM Grant Award (2025)
— Gates Foundation recognizes Erudio Bio's potential to transform drug development
for global health
e mission alignment - democratizing medicine by making preclinical drug design faster, yet
reliable & accessible
— lowering development costs for diseases affecting LMICs
— addressing the 90% clinical trial failure rate that drives up drug costs
e funded project - develop bio TCAD™ platform for lead optimization of drug development

— expand force spectroscopy measurements across high-burden disease targets
— train Al models with kinetics-resolved binding data (on/off rates, unbinding forces)
— enable pharma/biotech to prioritize candidates earlier with higher confidence
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bioTCAD - hybrid Al & physics-based drug development

(old school) Al/ML excels at pattern recognition across large chemical libraries

— identifying candidate hits at scale — valuable role established and growing

Al alone cannot reliably explain binding physics or predict behavior in unexplored and
novel chemical space — capability and credibility gap

bioTCAD combines Al and measurement-backed, physics-grounded simulation

applies the principle that made semiconductor TCAD trustworthy

— validate model parameters to YOUR experimental measurements to be reliably right

To (Adum)
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Erudio Bio Products

o Drug Development
Biosimilar / Al Compound Design and Drug Discovery
e C(linical Diagnostic
— medicine is already 20% of the world’s economy and growing at 5% per year
e Biodefense

Global War on Terror (GWOT) to great power competition
flexible, efficient solution needed for Chemical, Biological, Radiological, and Nuclear
Defense (CBRND) to readiness

FROM PATIENT SAMPLE
TO ACTIONABLE CLINICAL INSIGHT

ol &
;ZV

om .

FROM FIELD SAMPLE
TO ACTIONABLE DECISION

‘-_g.

sample

LE. T Yy ; -
THOUSANDS+ £ Ly ABLE.
Pl *wwssNotional 3 T i

Notional
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Team & advisory board

e team

— Kee-Hyun Paik, Ph.D. (CEO) - chip, microfluidics, instrumentation

— Sunghee Yun, Ph.D. (CTO) - Al, optimization, business development, software
e advisory board

— Michael Cola - CEO of AEVI Genomic Medicine ($62B sales to Takeda)

— Tim Germann - CCO of Carterra Bio

— Karyn Eliot - retired CIA Sr. Executive

— Phil Ferro - virologist, formerly DoD, DoS, HHS and White house

— Bill Chen - Former hedge fund and VC professional with national security, FFRDC

— Ronald W. Davis - Director of Stanford Genome Tech Center ($15B+ exits)

— Michael Snyder - Prof. Genetics, Dir. Stanford Human Genome Center

— William J. Greenleaf - Prof. Genetics and Applied Physics, Stanford University

Sanford  USCMashall  Genentech  <Shire
amazon "’ Stanford

ELECTRONICS SK hynix Computer Science
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Silicon Valley Al Nexus (or just Al Nexus)

e next-generation Silicon Valley community exploring Al’s profound impact on technology,
economy, society, ethics, and humanity, and translating that exploration into real-world
action

e evolved into the premier Silicon Valley Al community bridging Korean and global tech
ecosystems

e our community has grown and united by a shared conviction — Al must advance human
flourishing, not diminish it!

e comprehensive expertise across Al domains

— biotechnology, healthcare, and medical research
— industrial applications and data centers
— cloud infrastructure, storage solutions, mobile technologies

— customer service platforms, multi-agent systems
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Three Core Principles (Values) we uphold!
e Explore & Lead

— world-class forums, the Al & Humanity Council, and thought leadership shaping Al's
most consequential questions

e [Elevate Community

— mentorship, startup showcases, professional connections, and leadership opportunities
that amplify every voice

e Give Back to Society

— policy engagement, academic partnerships, and public discourse ensuring Al's benefits
reach beyond Silicon Valley
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Our journey - forum history

e Nov-Dec 2024 - “The Al Strikes Back” & “Free Your Data”

— Prof. Jung Hee Cheon (homomorphic encryption revolution)
e Jan 2025 - “The Al Knight Rises”

— Sunghee Yun @ Erudio Bio on deep learning to flourishing societies
e Feb 2025 - “Silicon Citadel”

— Chanik Park @ MangoBoost on Al data infrastructure
e Mar 2025 - “Blockchain Awakens”

— Daejun Park @ al6z crypto on decentralized Al
e Apr 2025 - “Advancing Humanity”

— Stanford Medicine team on bio/medical Al

— co-hosting with K-BioX
e May 2025 - “The Autonomous Alliance”

— Microsoft, GitHub, Uclone, SK Hynix on Al agents

From Empathy to Evidence - Silicon Valley Al Nexus - Foundation
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Our journey - forum history

e Jun 2025 - “Silicon Companions”
— Altos Ventures on robotics & smart devices
e Aug 2025 - “The Human-Centric Al Revolution”
— address legal and ethical issues related to Al
e Nov 2025 - “The Al Silicon Race”
— Korea-US Innovation Leadership at K-ASIC

Oct 16, 2026

From Empathy to Evidence - Silicon Valley Al Nexus - Foundation

25



Partnerships, Collaborations, and Community



Sunghee Yun Oct 16, 2026

Strategic partnerships & ecosystem

e Perpetual Partnership with KOTRA Silicon Valley as Strategic Alliance

e 2026 co-hosting partners
— K-ASIC (Korea Al & IC Innovation Center)
— K-BioX (biotech innovation)
— KOTRA Silicon Valley (trade & investment)
— Consulate General of the Republic of Korea at San Francisco (diplomatic support)
— KABANC (Korean American Bar Association of Northern California - legal expertise)

e building bridges between Silicon Valley innovation and Korean institutional networks

® creating comprehensive support ecosystem: technical, legal, business, diplomatic

%% kotra

K-BIOX SILICON VALLEY

ANTEAMBULO
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Community & engagement

e membership requirements
— attend one! Al Nexus event!
e member benefits
— networking with Al professionals across all domains
— knowledge sharing and collaboration opportunities
— direct access to world-class speakers and experts
e forum format - 5pm-8pm, typically Wednesdays at premier Silicon Valley venues
e venues - Stanford, KOTRA, SK Hynix, Altos Ventures, K-ASIC, and more

® active community engagement and professional development
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Al Nexus encourages and embraces Interest Groups

Bio / Medical / Data Group (7) - Chanik, Insuk, Jeff, Jongmin, Minha, Mitch, Sunghee
Karaoke Group (4) - Hayden, Jeff, Sunghee, Yeseul
Al Hands-on Group (5) - Chanik, James, Kyoung Whan, Minha, Sunghee

Legal Professionals Group (13) - Dayoung, Deborah, Ha Young Hayden, Hyojin, Hyung
Won, Hyunjung, Jaewon, Jeff, Jiyoon, Joo Hyong, Natalie, Yeseul

East Bay Group (7) - Daniel, Eugene, Hyunjung, Linda, MiSook, MJ, Sunghee
e App Builder (Vibe Coding) (4) - Eunkwang Jongmin Minha Sunghee
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Collaboration with Institutions & Universities

e MQOUs

- SNU
- Al Nexus x SNU College of Engineering Silicon Valley Immersion Program
- Winter Internship 2026

— asked by
- KSWAN
- KIC SV
- SVreboot
- Seoul National University (SNU)
- Kyunghee University
- KASPA
- Korea Univ.
- Sungkyunkwan Univ.
- KAIST
- Korean American Semiconductor Professional Alliance (KASPA)

From Empathy to Evidence - Silicon Valley Al Nexus - Partnerships, Collaborations, and Community
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Collaboration with Institutions & Universities

e Co-hosting with
— Consulate General of the Republic of Korea at San Francisco
— K-BioX
— KOTRA SV
— KIC SV
— K-ASIC
— Korea-America Student Conference (KASC)
— Korean American Bar Association of Northern California (KABANC)
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Al Nexus Committees

e Board of Directors

Sunghee Yun - Co-Founder & Leader & Chair

Minha Hwang - Co-Founder & Al Master

Sue Kim - Co-Founder & Marketing Leader

Youngwook (Hayden) Song - Co-Founder & Legal Affairs Advisor
Bo Hyoung (Jeff) Lee - Co-Founder & Legal Affairs Advisor
MiSook Chung - Co-Founder & Community Engagement Chair

e Vision & Principles Committee

e Tech & Social Media Committee

e Program & Content Committee

e the full list of committees can be found here!

From Empathy to Evidence - Silicon Valley Al Nexus - Committees

Oct 16, 2026
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The K-Al Summit - Security Alliance becoming Tech Alliance

o 24-Jul-2026, The Midway, San Francisco — South Korea President Lee hosted 150
leaders, in real time turning 70-year security alliance into technology alliance
— Jensen Huang (NVIDIA) - Sam Altman (OpenAl) - Dario Amodei (Anthropic) - Hock
Tan (Broadcom) X the Chairmen of Samsung, SK, Hyundai, and NAVER
e “San Francisco K-Al Declaration” — Korea as an irreplaceable node of the global Al
supply chain; “Al for Everyone” for 50M citizens; sharing Al's benefits with the world

o ~$950B in initiatives, 6 MOUs signed
— SK X NVIDIA: $500B+ LOI — Al factories & next-gen memory; 2GW Vera Rubin /
HBM4 data center by 2027

San Francisco Al SUMMIT

MIZN A A Mg
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Silicon Valley Al Nexus was in the room!

e not something we watched on the news — this community was there
— Al Nexus stewarded significant share of the invitation-only seats: founders, researchers,
and investors from this community, present at historic moment for Korea-US

technology relations

® lesson - bridges are not built by governments alone
— they are built by people who belong to both sides — which is exactly what you are

training to become

From Empathy to Evidence - Silicon Valley Al Nexus - San Francisco Al Summit in July, 2026 36



Sunghee Yun

® three days after the summit, this ran in Korea's leading economic daily

One voice can reach the stage

Oct 16, 2026

— my op-ed on what that night meant, seen from inside Silicon Valley (The Korea
Economic Daily, Jul 28, print B7)

— memory bottleneck - physical Al

® the point is not the article — it is the path

bio Al

the diaspora as the bridge

— community — stage — national conversation: bridges carry traffic in both directions

From Empathy to Evidence - Silicon Valley Al Nexus - San Francisco Al Summit in July, 2026
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History

GPT-40 & Claude Sonnet & AlphaFold 3

DALL-E 2
AlphaFold 2

dptimusé & FigléJre 02 = : : :
: : : . ChatGPT & DALL-E 3
: . DALL-E

GPT & BERT & AlphaFold 1 <
; : ; ; Transformer

AlphaGo

1950 - Turing Test introduced by Alan Turing in

/\ GP;U for DL% “Computing Machinery & Intelligence”
1956 - “Artificial Intelligence” coined by John

McCarthy

Ist Wavé

rLiIe-baseid
: : 1997 - IBM’'s Deep Blue defeated Garry
: : Kasparov, (then) the world chess champion
};M wmtger 2006 - DL Learning gained traction deep belief
: : : : networks introduced by Geoffrey Hinton
Al:winter: 2012 - AlexNet won ImageNet Competition
\ \ : . : v vy I : g P

i ' ' ' ' . . > (ILSVRC) - widespread attention on DL
1950 1960 1970 1980 1990 2000 2010 2020
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Deep learning revolution

e 2012 - 2015 - DL revolution'
CNNs demonstrated exceptional performance in image recognition, e.g., AlexNet's

victory in ImageNet competition
— widespread adoption of DL learning in CV transforming industries

e 2016 - AlphaGo defeats human Go champion
DeepMind’'s AlphaGo defeated world champion in Go, extremely complex game

believed to be beyond Al’s reach
— significant milestone in RL - Al's potential in solving complex & strategic problems

AlexNet

Hos rie »AEENESSEEN TN% L XK. » DyENT«<d v Ee 08 em
SEMIEES S ~CiellEm -0 1~ I\HMH "H D R 5.3 e s = Y Y
U Ry 1 b-&l =B« & Tl - SEEDD0 « OEE RO -

Blo s =noTo e ~ SIS o) -mnnumnm i —
SENER ] e B B IR 6 oIl BSOS oA M ELGOO R < s DIl S
i e I O A s T 0 T e T o T S Y 1 N L Y 0 SN ER TS
P i e 5 5 (0 wtmﬂ.tmlﬂ.ﬂa'ﬂ
i o T T L g 0 o )y WO i B e - -~ A= .

ImageNet Large Scale Visual Recognition Challenges

| i 1 Ji---ll Pt 3-F B -'\vi_'ll'\rllil’g' D! ‘R

[ " e e ey L ey e

1CV: computer vision, NN: neural network, CNN: convolutional NN, RL: reinforcement learning
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Transformer changes everything

e 2017 — 2018 - Transformers & NLP breakthroughs
— Transformer (e.qg., BERT & GPT) revolutionized NLP
— major advancements in, e.g., machine translation & chatbots
e 2020 - Al in healthcare — AlphaFold & beyond
— DeepMind’'s AlphaFold solves 50-year-old protein folding problem predicting 3D

protein structures with remarkable accuracy
— accelerates drug discovery and personalized medicine - offering new insights into

diseases and potential treatments

aaaaaaaaaaaaa

pppppp

9
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2NLP: natural language processing, GPT: generative pre-trained transformer
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Lots of breakthroughs in Al technology and applications in 2024

e proliferation of advanced Al models
— GPT-40, Claude Sonnet, Claude 3 series, Llama 3, Sora, Gemini
— transforming industries such as content creation, customer service, education, etc.

e breakthroughs in specialized Al applications

— Figure 02, Optimus, AlphaFold 3
— driving unprecedented advancements in automation, drug discovery, scientific
understanding - profoundly affecting healthcare, manufacturing, scientific research

Actuators-integrated
electronics & harnessing
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Major Al Breakthroughs in 2025

e next-generation foundation models
— GPT-5 (Aug 2025) and Claude 4 demonstrate strong reasoning abilities
— open-source models (Llama, DeepSeek, Qwen) closing the gap
e hardware innovations
— NVIDIA Blackwell Ultra (B300) shipped in late 2025, with Rubin announced for 2026
— AMD’s MI350 series accelerators challenging NVIDIA's market dominance

e Al-human collaboration systems
— agentic Al going mainstream — systems autonomously executing multi-step tasks
— multimodal interfaces enabling more natural human-Al collaboration
— Al systems increasingly explaining their (reasoning) and recommendations

Comparison of Models by Category
WHO WILL WIN?
L]
Y o
VIS v/S J
Claude Chat&PT Bardl
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Where Al Is Heading in 2026 (as of May 2026)

e frontier models reaching new performance ceilings
— Gemini 3, GPT-5.2 / 5.x series, Claude Opus 4.7 — multimodal benchmarks higher
— intensifying competition among Google, OpenAl, and Anthropic

e hardware scaling and diversification
— NVIDIA's Vera Rubin platform launching in 2H claiming ~5x faster than Blackwell
— AMD MI400 series expected in 2026, continuing to challenge NVIDIA's dominance

e agentic Al going mainstream
— Al agents autonomously executing long-horizon, multi-step tasks
— expected expansion into enterprise workflows across software, finance, and research
— growing focus on Al safety, reliability, and self-verification as capabilities scale

Agents on next-gen silicon The frontier race in 2026

Autonomous Al running multi-step tasks Three labs trading the lead every few months

OpenAl

GPT-5.x series Claude O a7
2025-2026 S

Gemini 3 Apr 2026

Anthropic

NVIDIA Vera Rubin AMD MI400
launching 2H 2026 expected in 2026
Reasoning, coding and multimodal benchmarks climbing together
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Transformative impact of Al - reshaping industries, work & society

e accelerating human-Al collaboration
— not only reshaping industries but altering how humans interact with technology
— Al's role as collaborator and augmentor redefines productivity, creativity, the way we

address global challenges, e.g., sustainability & healthcare

e Al-driven automation transforms workforce dynamics - creating new opportunities while
challenging traditional job roles

e cthical Al considerations becoming central not only to business strategy, but to society
as a whole - influencing regulations, corporate responsibility & public trust

i " : . Al .Ethics =
|Nsp|mn::}><m o H/C;;Erimsss ) ) t . I cs
. . . y 8 ‘

L L Responsibility \ |
™

B ey Transparency

ECHNOLOGY
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Where are we in Al today?

e sunrise phase - currently experiencing dawn of Al era with significant advancements and
increasing adoption across various industries

e carly adoption - in early stages of Al lifecycle with widespread adoption and innovation
across sectors marking significant shift in technology’s role in society

% US technology adoption

BOOY] -+~ -ommme e
L TR
50% internet smart phones Al /

(o e, TEeREe s i
2%+ 7S

1990 1995 2000 2005 2010 2015 2020 2025
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Explosion of Al ecosystems - ChatGPT & NVIDIA

e took only 5 months for ChatGPT users to reach 35M

e NVIDIA 2023 Q2 earning exceeds market expectation by big margin - $7B vs $13.5B

— surprisingly, 101% year-to-year growth

— even more surprisingly gross margin was 71.2% - up from 43.5% in previous year’

ChatGPT weekly unique visits NVDA 2023-2Q earning
40M T $11B
30M |
20M | GPJ44 Released $7B
10M |

oM | PT-3.5 Released | | | |
12/22 03/23 06/23 street estimates actual earnings

3source - Bloomberg
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Explosion of Al ecosystems - Al stock market

e Al investment surge in 2023 - portfolio performance soars by 60%
— Al-focused stocks significantly outpaced traditional market indices

e over 8,000 new Al applications developed in last 3 years

— applications span from healthcare and finance to manufacturing and entertainment

Al basket performance - 2023 new Al applications over time

9000 1t
160 |
6000 t
140 |
+60% 8K+
190 | 3000 1
; ; : : 0 - - +
12/22 3/23  6/23 9/23 12/23 2021 2022 2023 2024
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Al’s transformative impact - adoption speed & economic potential

e adoption - has been twice as fast with platform shifts suggesting
— increasing demand and readiness for new technology improved user experience &
accessibility
e Al's potential to drive economy for years to come
— 35% improvement in productivity driven by introduction of PCs and internet
— greater gains expected with Al proliferation

# years to reach 50% # employees per $1M of revenue

user penetration in US (inflation adjusted - S&P 500 companies)
20 1 7.8

6.4
15 | 6 | 5.1 53 5.1
10 | 20 <37
5 W 12 ? 3 | l
°
PC  internet mobile genAl 1996 2000 2008 2019 today future
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Al getting more & more faster

e steep upward slopes of Al capabilities highlight accelerating pace of Al development

— period of exponential growth with Al potentially mastering new skills and surpassing
human capabilities at ever-increasing rate

e closing gap to human parity - some capabilities approaching or arguably reached human
parity, while others having still way to go
— achieving truly human-like capabilities in broad range remains a challenge

100%

80% |
60% |
40% |
20% |

Human parity %/ﬁnguaﬁderstanding

handwriting recognition

Image recognition

speech recognition

readifig comprehension common sense completion

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
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Massive investment in Al

explosive growth - cumulative funding skyrocketed reaching staggering $28.2B
OpenAl - significant fundraising (=$10B) fueled rapid growth
valuation surge - substantial valuations even before public products for stellar companies

fierce competition for capital among Al startups driving innovation & accelerating
development

e massive investment indicates strong belief in & optimistic outlook for potential of Al to
revolutionize industries & drive economic growth

cumulative funding in private valuation before public product launch
Al companies since 2020
$4.0B

$30B | $28.2B 4 +

3 1

$20B | 5|
: $1.0B $1.0B

$10B | OpenAl raised $10B — 1!
% % % % ANTHROP\C ADEPT Inflection imbue
2020 2021 2022 2023 2024 series B series A series B series B
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Multimodal learning

e understand information from multiple modalities, e.g., text, images, audio, video

® representation learning methods
— combine multiple representations or learn multimodal representations simultaneously

e applications
— images from text prompt, videos with narration, musics with lyrics
e collaboration among different modalities
— understand image world (open system) using language (closed system)

Multimodal Al

Modalities ® (Q ﬁ

Data type

Data (ITTT]

structure : \:|:|:|:|
LI 1]

i SoluLab
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Implications of success of LLMs

® many researchers change gears towards LLM
— from computer vision (CV), speech, music, video, even reinforcement learning
o LLM is not only about NLP ... humans have .
- evolved to optimize natural language structures for eons
- handed down knowledge using this natural languages for thousands of years
— internal structure (or equivalently, representation) of natural languages optimized via
thousands of generation by evolution

e LLM connects non-linguistic world (open system) via natural languages (closed system)

images imand Videos via

laingugees

ANSWERS
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Multimodal Al (mmAl)

e mmAIl - systems processing & integrating data from multiple sources & modalities, to
generate unified response / decision

e 1990s — 2000s - early systems - initial research combining basic text & image data
e 2010s - CNNs & RNNs enabling more sophisticated handling of multimodality

e 2020s - modern multimodal models - Transformer-based architectures handling complex
multi-source data at highly advanced level

e mmAIl mimics human cognitive ability to interpret and integrate information from
various sources, leading to holistic decision-making

Al AGENTS MARKET
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mmAIl Technology

® core components

— data preprocessing - images, text, audio & video

— architectures - unified Transformer-based (e.g., ViT) & cross-attention mechanisms
/ hybrid architectures (e.g., CNNs + LLMs)

— integration layers - fusion methods for combining data representations from different
modalities

e technical challenges

— data alignment - accurate alignment of multimodal data

— computational demand - high-resource requirements for training and inferencing

— diverse data quality - manage variations in data quality across modalities

e advancements

— multimodal embeddings - shared feature spaces interaction between modalities
— self-supervised learning - leverage unlabeled data to learn representations across
modalities
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Al agents powered by multimodal LLMs

e foundation
— integrate multimodal Al capabilities for enhanced interaction & decision-making

e components
— perceive environment through multiple modalities (visual, audio, text), process using
LLM technology, generate contextual responses & take actions
e capabilities
— understand complex environments, reason across modalities, engage in natural
interactions, adapt behavior based on context & feedback

Al Agents Al Agents Market
. Fuctoa | Size, by Technology, 2020 - 2030 (USD Billion)
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What makes Al “Agentic”?

e old Al responds to prompt; agentic Al pursues goal
e core loop
— perceive — plan — (reason) — act — observe — repeat
e four traits - autonomy, tool use, memory/state, long-horizon planning
e enablers
— tool /function calling, retrieval, code execution, multi-agent orchestration
e shift - “answer my question” — “accomplish my objective”

Ry e ey U ALkt How Do Agentic Workflows Work?

Continuous Workflow for Intelligent Agents

o o
5. K2
SR~
e = Agentic Workflow
7 ] S Resuit not ok
observe environment analyze and plan Execute actions @ Reflecton
i i i User quer ELCRED] ; T/
and gather information next actions query P with tools s
Planning Tool Use Reflection
il @ 28
APIs  Databases
TN
4) LEARN 3) ACT m Response Result ok
( l </>
evaluate results execute actions i
and adapt using tools 1y Web Code
Search Execution
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Cutting-edge Al agent tools - open source

e OpenClaw (Peter Steinberger) - open-source, runs locally, connects LLMs to real
software
— reads/writes files, runs shell commands, browses web, sends email, controls APIs
— 350k+ GitHub stars (by May 2026) — most-starred GitHub software project
— skill-based architecture - SKILL.md folders, shareable on ClawHub
— works through chat apps - Slack, Telegram, WhatsApp, Discord, iMessage, etc.
— model-agnostic - Claude, GPT, Gemini, or local via Ollama
e NVIDIA NemoClaw - security/privacy layer on top of OpenClaw
— one-command install of Nemotron models + OpenShell secure runtime
— network & filesystem isolation, local inference so no data leaves the device

OpenClaw Local Architecture (Simplified Announcing NVIDIA N
P (Simplified) InB.XID1A NemoCiaw Reference Openciaw
Local System (User's Machine) MULTI-MODAL PROMPT
9@ Receive Instructions OpenClaw m_am l
N ﬁ{
(Personal Al Assistant) o @
LS e ./\ NEMOCLAW '/\’
= COMPUTER USE / 1
Messaging Apps Full System | Permissions P > ] ._‘_‘ um
(WhatsApp, Telegram, o - H {_/) !
Discord) b == _ A\ : s
)

o] (@ | =@ =@

Term nal / Shell Filesystem Email / Calendar
(Read/Write) (API Access)
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Cutting-edge Al agent tools - Anthropic

e Claude code
— CLI/IDE coding agent; subagents, hooks, plugins, auto mode, routines
e Claude cowork
— desktop tab; file-system access, scheduled recurring tasks, plugin marketplace
e managed agents
— multi-agent orchestration; cloud-deployable agent templates
e vertical bundles already shipping
— legal, small business, marketing ops, finance

PROJECT

From Empathy to Evidence - Al Agents

65



Sunghee Yun

Cutting-edge Al agent tools - OpenAl

e OpenAl Codex
— agentic coding tool - CLI, IDE, ChatGPT, desktop & now mobile

— 2026 shift - from code editor — full “agent workspace”
— multi-agent parallelism - runs several tasks in separate sandboxes while you review

Oct 16, 2026

— powered by GPT-5.5 - tightly coupled, not model-agnostic (unlike Claude Code /

OpenClaw)

e Codex Security
— dedicated agent that finds & fixes vulnerabilities

G

OpenAl Codex
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Cutting-edge Al agent tools - Google

e Antigravity 2.0
— agent-first development platform; desktop app + CLI + SDK
e Gemini APl Managed Agents
— one API call spins up agent that reasons, uses tools, executes code

e Jules

— Al agent for GitHub - debugging, pull-request prep

e Gemini Spark
— 24/7 personal agent on Gemini 3.5 Flash, wrapped in Antigravity
— connects to Canva, OpenTable, Instacart, Workspace via MCP

Developer

API Call
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Agentic stack - LLM is engine, but not whole system

o LLM - reasoning engine, not the system

e stack
— planner/orchestrator, memory (short/long-term), tools/APls, environment interface

® patterns
— ReAct, reflection/self-critique, planner—executor, multi-agent
e interoperability protocols emerging, e.g., MCP, agent-to-agent

e value migrating from model — system design

HBM WITH INTERPOSER: SPEED, POWER & SMALL FORM FACTORS
A REVOLUTION IN CHIP DESIGN

Performance well beyond DDR4/GDDR5/LPDDR4

>3X the performance per watt of GDDR5?2

94% less PCB surface area than GDDR5*
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Trillion-dollar gravity well - capital, talent, geopolitics

e big 5 hyperscalers ~ $725B Al capex in 2026 ~ Switzerland's GDP
e trajectory - $256B (2024) — $443B (2025) — $725B (2026)
e 2026 is the first trillion-dollar year of compute capex in history
e $6.7T global data-center capex by 2030 (~70% Al) (McKinsey forecasting)
® geopolitics
— export controls, chip sovereignty, national Al budgets

Hyperscaler Capex By Year @ Hyperscaler Capex Expectations for 2025 ($bn)
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What took decades now takes months

e AlexNet (DL) — AlphaGo — Transformer — GPT (LLM) — Agentic in a decade

e adoption collapsing too
— genAl penetration in fraction of PC/internet time

e frontier you train on today will move by graduation
e durable skill 72 any one tool - it's relearning the frontier

® what previously took decades now compresses into months!

| Technology adoption

Years until used by one-quarter of American population
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Al agents - present & future

e emerging applications

scientific research - agents analyzing & running experiments & generating hypotheses
creative collaboration - Al partners in design & art combining multiple mediums
environmental monitoring - processing satellite sensor data for climate analysis
healthcare - enhanced diagnostic combining imaging, e.g., MRI, with patient history
customer experience - virtual assistants understanding spoken language & visual cues
autonomous vehicles - integration of visual, radar & audio data

e future

ubiquitous Al agents - seamless integration into everyday devices
highly tailored personalized experience - in education, entertainment & healthcare
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Selected references & sources

e Robert H. Kane “Quest for Meaning: Values, Ethics, and the Modern Experience” 2013

e Michael J. Sandel “Justice: What's the Right Thing to Do?" 2009
e Daniel Kahneman “Thinking, Fast and Slow” 2011
e Yuval Noah Harari “Sapiens: A Brief History of Humankind"” 2014
e M. Shanahan “Talking About Large Language Models" 2022
e A.Y. Halevy, P. Norvig, and F. Pereira “Unreasonable Effectiveness of Data” 2009
e A. Vaswani, et al. “Attention is all you need” @ NeurlPS 2017
e S.Yin, et. al. “A Survey on Multimodal LLMs" 2023

e Chris Miller “Chip War: The Fight for the World's Most Critical Technology” 2022

e CEOs, CTOs, CFOs, COOs, CMOs & CCOs @ startup companies in Silicon Valley
e VCs on Sand Hill Road - Palo Alto, Menlo Park, Woodside in California, USA
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