You Don’t Need a
Bigger Boat

Applied R&D at startup scale
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Serial

Entrepreneur

Founder of Tooso, acquired by TSX:CVO
Led AI at Coveo from growth to IPO
Now building Bauplan!

Reasonable Scale

25+ papers in 3 years on ML/NLP/IR (best
paper at NAACL 21)
m Collaborations with Stanford, NVIDIA,
Mozilla, Farfetch, Microsoft, etc.
Organizer of SIGIR eCommerce and EvalRS
Adj. Prof. of MLSys at NYU

Open source

@)

~2k in open source projects

Released 3 massive e-commerce IR datasets
Trained the 1st industry-aware CLIP,
FashionCLIP (~500k downloads in 3 months!)



https://www.kmworld.com/Articles/News/News/Coveo-acquires-Tooso-combining-AI-with-ecommerce-132919.aspx
https://www.bauplanlabs.com/
https://aclanthology.org/2021.naacl-industry.20/
https://aclanthology.org/2021.naacl-industry.20/
https://reclist.io/kdd2023-cup/
https://github.com/jacopotagliabue/MLSys-NYU-2022
https://emojipedia.org/star#emoji
https://github.com/coveooss/SIGIR-ecom-data-challenge
https://www.nature.com/articles/s41598-022-23052-9

How do you build
a IR /ML startup?

(Wrong answers only)

4 POINT PLAN: |
1. Start Up /,
2. CashIn |
3. Sell Out

4. Bro Down




Today

7 surtus )

We will talk about this

Picking a problem (B2B)
“Laws of Physics”
Executing at Reasonable
Scale
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4 POINT PLAN:

Start Up

We will NOT talk about this

e GTM, Sales and Marketing
e Fundraising and VCs
o M&A
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We will NOT talk about this

e GTM, Sales and Marketing
e Fundraising and VCs
o M&A

Never blindly trust startup advice - including this one!



Starting up

“A journey of a $1B begins with a
single Git commit” - (maybe) Lao Tzu


https://www.bauplanlabs.com/

What should you devote
the next 7 years of
your life to?



&

What is a startup?

Companies are functions from “resources” to “value”:

f($, people) -> value

This is your This is your
investor team

@: How do you create as much value as possible?



R1 on value creation

Paul Graham: “Make something
people want”

(@)

(@)

If nobody wants what you built,

you did not create any value.
Improve upper bound!

—

valuation

(This essay is derived from a talk at the 2008 Startup School.)

About a month after we started 5 o 5 T
the phrase that became our matto: Make somethmg people want.
We've learned a lot since then, DU cle

still the one I'd pick.



http://www.paulgraham.com/good.html

&

R2 on value creation

Larry Page:
“Make something hard”

o If you’re solving hard problems,
there is less competition.
o Improve lower bound!

—

valuation



R3 on value creation

Munchkin (yes, the card game):
“Cheat” like there is no
tomorrow”

o What do you get that others
don’t?
o What is your unfair advantage?
m Years in industry X
m Personal network in Y
m Ph.D. in Z

* Unless you’re doing crypto, this is a metaphor!

5l;:l J:u.o Jo.ul.'m:t
STEVE JACKSON GAMES



Laws of Physics

“The enemy of art is the absence of
limitation” - Orson Welles

Artificial Intelligence, Economics, and
Industrial Organization

Hal Varian


https://www.nber.org/papers/w24839

You are expected
to reach $100M ARR
in 7 years.



If you’re not
scared, you’re not
paylng attention!



Scale is all you need

e A venture-backed company is
expected to reach $100M ARR

in 7 years.
o This 1s 1insane!
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Scale is all you need

@ Slack ©O Daily Active Users O Paid Users

e The standard SaaS story:
o Supply side scale (no marginal . m;% e

— 68K365K T 47 0§7OK

costs!!! ) 16K Lot TP~ 200K S
o Demand side scale (network

4/1/2014 7/1/2014  WOA/20045 1/1/2015 4/1/2015 7/1/2015  10/1/2015  1/1/2016 4/1/2016
effect!!!)




The standard SaaS
story 1s not your
story!



Costs in (B2B) IR

MC: given I have R customers,
how much customer k+1 is going

?
to cost me: Report: Musk had Twitter engineers boost his

i : . tweets after Biden got more views
o Additional infra for training &
Musk reportedly gets "power user multiplier” to rank his tweets above others.

and inference (is it shared?) JON BRODION - 21612025, 116 AN
o Manual tweaks and asymmetry of
evaluation:
m Few can fix search,
anybody can tell you it
sucks!



Network in (B2B) IR

e B2C: Taming the Tail: Adventures in Improving Al Economics
o a single distribution; Rl e e s B
0 adding customers gets you new
data for the tail;
o > accuracy, > $%%

Top 100 keywords

Top 500 keywords
[¢ 00 keywords AREEE Number of monthly searches
Top 1k keywords =Y Number of keywords
e

Top 10k keywords

Fat Head Chunky Middle Long Tail
18,5 . r{" search 1 lr.".:r arch 70% of all search traffic
raffic raffic

Source: Bill Tancer via Hittail


https://a16z.com/2020/08/12/taming-the-tail-adventures-in-improving-ai-economics/

&

Network in (B2B) IR

Mo’ models, mo' problems

CLIP-like models and generalization in modern e-commerce platforms

B2B: "h_‘: ' "h_.g

(@)

(@)

(@)

uuuuuuuu

multiple distributions; — A

adding customers won’t get you

more data for existing ones;
> robustness, > $%$%

m Fancy models are useless! g ‘i e TETEE oo

d
-



https://jacopotagliabue.it/public/kdd_final_2022_keynote.pdf
https://jacopotagliabue.it/public/kdd_final_2022_keynote.pdf

A new hope (?)

e (Maybe) general models will
help!
¢ ( May b e ) p r iva C y - -F r i en d ly Article | Open Access | Published: 08 November 2022

data sharin g W ill hel p ! Contrastive language and vision learning of general
fashion concepts

nature > scientific reports > articles > article

Patrick John Chia &, Giuseppe Attanasio, Federico Bianchi, Silvia Terragni, Ana Rita Magalh&es, Diogo

Goncalves, Ciro Greco & Jacopo Tagliabue

This 1s a hard problem, nobody
really solved 1it!


https://www.nature.com/articles/s41598-022-23052-9

Executing at
Reasonable Scale

“The first thing we do, let's kill all
the lawyers.” - William Shakespeare




Do hard stuff, but how?

Amazon

e How do you build hard Coveo

Alibaba

things with limited ——

Etsy

Walmart Lab

resources?

Company

Flipkart
Facebook
Microsoft
Spotify
Ebay
Google

o
N
IS
)

Publications in 2020 in Elite Outlets for Ecommerce Al

»

Kkpp2020 %% @Recdys ﬂ.

XI'AN-CHINA Cuinier

=TWEB 7:n
CONFERENCE 2020



https://dl.acm.org/doi/10.1145/3460231.3474604

&

Do hard stuff, but how?

Product focus

(@)

Pick the subset of hard things
that create the most value.

Assembling a Query Engine From Spare Parts

Mosha Pasumansky
Firebolt Analytics
moshap@firebolt.io

ABSTRACT

Building a new cloud data warehouse is a daunting challenge, re-
quiring massive investments into both the query engine and sur-
rounding cloud infrastructure. Given the mature space, it might
seem like a Herculean task to enter the market as a small startup.
At Firebolt we assembled a working, high-performance cloud
data warehouse in less than 18 months. We achieved this by build-
ing our query engine on top of existing projects and then invest-
ing heavily into differentiating features. This paper presents our
decision-making and learned lessons along the way.

Ecosystem

Compute
single-Tenant
Engines Provide
Workload Isolation

Benjamin Wagner
Firebolt Analytics
benjamin.wagner@firebolt.io

JDBC

sl v

@

& Node1

&PI

Data Science

Tsal v

Bl Tools

TosaL

Firebolt Engine
Customer-Facing

&

Ru

Node 2

&pla


https://assets.website-files.com/5e8a264ceaf4870394477fc7/62f141c0ac1aca02e93ae652_firebolt-vldb-cdms-2022.pdf

Do hard stuff, but how?

Beware the data science pin
factory: The power of the full-
stack data science generalist and
the perils of division of labor

through function
e Speed above all

o End-to-end scientist: cut the
middleman!
o Streamline onboarding: cut the

lawyers! You Don't Need a Bigger Boat
O I n V e S t i n 1 @X t OO 1 S : O p e n An end-to-end (Metaflow-based) implementation of an intent prediction (and session recommendation) flow for
kids who can't MLOps good and 5
S O U P C e 1 S yO U P -F P 1 e n d ! After few months of iterations, this project is now stable. Quick Links:

e Our MLOps is completed;

« A new open source has been released, showing a simplified version of many of the concepts in this
project, to provide a gentler entry point into modern MLOps pipelines;

« A second open source has been released in collaboration with Outerbounds and , showing a
Merlin-focused version of many of the concepts in this project.



https://multithreaded.stitchfix.com/blog/2019/03/11/FullStackDS-Generalists/
https://github.com/jacopotagliabue/you-dont-need-a-bigger-boat

Do hard stuff, but how?

Applied Research at Reasonable

e Work with academia Scale
Building ML-heavy products without breaking the bank
o Young researchers are hungry,
Competent and Cheap: Shar‘e the éc }J:’au(t:)(ljizw(:e:?ng!li'i:l:ll:chlife - Tminread - Nov 16,2022

cost of exploration!

o Be part of the community: open
source & open science will
encourage free collaborations.


https://medium.com/the-techlife/applied-research-at-reasonable-scale-8a74d2beed89

Do hard stuff, but how?

e (Caveat emptor

o Academics have their own Applied Research at Reasonable
incentives (publishing!), Scale
which may distract you!
o Cutting-edge work needs é A
maturity to be absorbed and @ usishedin The Techite - 1minread - Nov16,2022
leveraged from a HR, PR,
product perspective.
m Typically works best
after series B!

Building ML-heavy products without breaking the bank


https://medium.com/the-techlife/applied-research-at-reasonable-scale-8a74d2beed89

It takes a—vwiitage an onion!

ACADEMIA

f= FARFETCH

o™ Microsoft

<3

NVIDIA.

NS

Outerbounds



What’s next?

“So much to do, and so little time” -
The (1989) Joker




Some parting thoughts

e Find a co-founder with
complementary skills.

e Do your homework!
o SAFE, ARR, NPS, PLG: you
should know these like you
know HR, nDCG and MRR.

e Give it all. And if you
make it, pay it back!




“Tralning 1s
nothing, will 1s
everything!”



https://reclist.io/kdd2023-cup/
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