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BUILD

YOUR OWN @
INTELLIGENCE

FOR CORE BUSINESS 0PS

On your data. Your goals. Your business context. NOT JUST FOR PRODUCTIVITY




RENT INTELLIGENGE THAT EVERYONE HAS
OR OWN INTELLIGENGE NO ONE CAN COPY




TRANSFORMATION
STARTS WITH Al SYSTEMS

The infra that builds Al — and reshapes how companies organize, hire, and compete
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Transform & Autonomous

Collection & Prep Extract Test & Tune Build Models Serve Models Systems
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AS DATA GROWS, DATA
ORGANIZATION IS KEY

[deal storage for this problem?’/

New Al Features -» New Al Systems
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FULL Al SYSTEMS
DO NOT EXIST (YET)

A\ggnthms, Mode\s, Jools, Libraries




What is the difference bhetween
an Al MODEL and INTELLIGENCE ?
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not just about putting components together: efficiency, robustness, longevity, ...
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the pest heart surgery textbook

old son is very very smart (I think)
m

Say | gave h
No tools. No hospital. No exper

AN ABSURD EXAMPLE

Should | let him operate on me?

My 9-year-
NO team.

HARDLY EVER FOLLOWS MY INSTRUCTIONS...

AND LIKE LLMs, HE
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MANY MORE MODELS NEEDED

summaries,

)OCS,

Reasoning, Language, lext

Reports, ...

FULL Al OPPORTUNITY Structured
Numerical Spatial

Graph
Time Series Logs



WE DO NOT HAVE
FULL MODELING

SYSTEMS

| AL YALIDATION SLOW CODING/EXPS = ROBUST Al
& & FEATURE ENGINEERING

DATA CLEANING
DATA EXPLORATION
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WE DO NOT HAVE
FULL MODELING
SYSTEMS

SLOW CODING/EXPS = ROBUST Al

VWVhat Is needed:
RELENTLESS EXPERIMENTATION
DRIVEN BY BUSINESS CONTEXT
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SCIENTISTS WITHOUT LABS




WITHOUT FULL Al SYSTEMS
ENTERPRISES ARE LIKE
SCIENTISTS WITHOUT LABS

v Brilliant people X Uncertain projects
v Massive data X Manual experiments This Is why
v Important questions X Months per iteration 80% projects fall
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BUT HERE [5 THE CHALLENGE WITH Al SYSTEMS

HOW CAN WE BUILD
FULL SYSTEMS IF WE DO
NOT KNOW THE GOAL?

Every business
=X problem is UNIQUE

Al transformation is
about EXPLORATION

)




_ , CONTINUOUS
f\\ Every business

2\\ problem is UNIQUE NEED New
Goals
Al transformation is FOR NEW
about EXPLORATION SYSTEMS H:Z\:,V\,are

Customer
Expectations
Shift & Grow
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What if it was possible

to simply state the Al goal




What if it was possible

to simply state the Al goal

& automatically/fast
produce the perfect

INTELLIGENCE



INTELLIGENCE

Explainable. Extensible.
Self-improving. Always On.

New Tailored
Small Models

DATA. TOOLS. PEOPLE



SELF-DESIGNING Al SYSTEMS

automatically invent & build the perfect system for any (hew) goal

DFISIab

@ Harvard SEAS



SELF-DESIGNING Al SYSTEMS

automatically invent & build the perfect system for any (hew) goal

Started this journey in 2005 - my PhD thesis:

"Every query should be treated as advice on
how the data should be stored”
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@ Harvard SEAS
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the grammar of Al systems design

jJust as DNA encodes all possible proteins,
we are encoding the system design principles that
generate all possible Al systems

zam M OC
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the grammar of Al systems design

action Is ol
the most 'Y Of
form
ultimate theory

grammar/
sentences

Al systems
| hope for nothing

- | fear nothing
alphabet prln(':IpleS /am free

words models, algos, ...

Nikos Kazantzakis, philosopher



the grammar of Al systems design

action Is
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THIS LETS US BUILD ALL
POSSIBLE Al SYSTEMS
EVEN ONES NEVER IMAGINED

grammar/

sentences Al systems .
words models, algos, ... [ h0,0e for ﬂOZ'Lh/ﬂQ
" | fear nothing
alphabet principles | o free

Nikos Kazantzakis, philosopher



SIGMOD’18

MORE DATA STRUCTURES
THAN STARS IN THE SKY (__

(The most fundamental component of computer science/Al)

>1048

| terature Stars FPossipllities VWe Discovereo



10-100X FASTER SYSTEMS

Limousine: NoSQL KV-Store Image Galculator: Image Al TorchTitan with PyTorch@META

Agents’ context management,

but also all kinds of big data infra Storage for Training and Infenence Large Model Training Algorithms

i G

SIGMOD24, VLDB'22 SIGMOD 24 MLsys 2023, ICLR'25




10-100X FASTER SYSTEMS

Here is my modadel TorchTitan with PyTorch@META
Here are my VVMIs

Here is my (new) training algorthm

TAILORED IMPLEMENTATION

~ or
FUTURE FAILURE ALERT MLsys 2023, ICLR25

Large Model Training Algorithms




THERE ARE THREE CRITICAL
FEATURES IN Al DEVELOPMENT
SPEED, SPEED, & SPEED

Time to market, Better models, More models
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2 OPPORTUNITIES & GOLLABORATION GALL
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"How can we increase margin by 1% in the next 9 months?”
"Why did sale X was so fast? How can we repeat this?”
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#1 ENTERPRISE INTELLIGENGE (LEIBNIZ STARTUP)

1. Any question/goal in human language:

"How can we increase margin by 1% in the next 9 months?”
"Why did sale X was so fast? How can we repeat this?”

prduction-ready

Al in just days G)

Al MOdEIS+AJENTS gt

2. Here is my data:

What are the highest RO/
actions | can take?”




Together with:

Jeff Barnett ASK US about our:
Former CEO Com. Cloud Salesforce Design Partners Program

Varun Srirum

Former Lead Data Scientist, Guy GCarpenter

Stavros Harizopoulos

Former Principal Tech Lead Google BigQuery Al Engine
Google Gloud Apache Spark
AWS Redshift




#2 SCIENTIFC DISCOVERY VAN
(HARVARD DATA SCIENCE) .
O% K-

Health Physics Astronomy Climate More

/ D MORE Al METHODS \

0 SELF-DESIGNING SYSTEMS

A UNIFIED SUBSTRATE: ONE HARVARD - ONE Al



ASK US about our;
Industry Partners program

Together with:

rancesca Dominici
arvard T.H. Chan School of Public Health




What happens when
everyone can build
their own intelligence?

000000000000000000000000000



—istory repeats itself
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WHERE WILL THE Al VALUE COME FROM?

History repeats itself

'I o O
11 A_—

DATA PEOPLE SYSTEMS
> Model Size > (3eneric Models > Manual Builds

THANKS!



