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ML in research vs. in production

Research Production
Objectives Model performance® Different stakeholders have different
objectives

“*” It’s actively being worked. See Utility is in the Eye of the User: A Critigue of NLP Leaderboards (Ethayarajh and Jurafsky, EMNLP 2020)



https://arxiv.org/abs/2009.13888

Stakeholder objectives

ML team
highest accuracy




Stakeholder objectives

ML team Sales
highest accuracy sells more ads




Stakeholder objectives

ML team Sales Product
highest accuracy sells more ads fastest inference




Stakeholder objectives

ML team Sales Product Manager
highest accuracy sells more ads fastest inference maximizes profit
= laying off ML teams




Computational priority

Research Production

Computational priority Fast training, high throughput Fast inference, low latency

AN
4 N

generating predictions




Latency matters

ﬁ
\ &

B 30% increase in latency costs 0.5% conversion rate (2019)

Latency 100 -> 400 ms reduces searches 0.2% - 0.6% (2009)

Booking.com
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® Real-time: low latency = high throughput
® Batched: high latency, high throughput




ML in research vs. in production

Research

Data Static

Production

Constantly shifting

12



Data

Research
® C(Clean
® Static

® Mostly historical data

Production

® Messy

® Constantly shifting

® Historical + streaming data

® Biased, and you don’t know how biased
® Privacy + regulatory concerns

13



THE COGNITIVE CODER

By Armand Ruiz, Contributor, InfoWorld

The 80/20 data science dilemma

Most data scientists spend only 20 percent of their time on actual data analysis
and 80 percent of their time finding, cleaning, and reorganizing huge amounts
of data, which 1s an inefficient data strategy

14



ML in research vs. in production

Research

Production

Objectives

Model performance

Different stakeholders have different
objectives

Computational priority

Fast training, high throughput

Fast inference, low latency

Data

Static

Constantly shifting

Fairness

Good to have (sadly)

Important

15



Fairness

Google Shows Men Ads for Better Jobs

by Krista Bradford | Last updated Dec 1, 2019

Graduation

The Berkeley study found that both face-to-face and online lenders rejected a total of 1.3
million creditworthy black and Latino applicants between 2008 and 2015. Researchers
said they believe the applicants "would have been accepted had the applicant not been in
these minority groups." That's because when they used the income and credit scores of the
rejected applications but deleted the race identifiers, the mortgage application was
accepted.

16



ML in research vs. in production

Research

Production

Objectives

Model performance

Different stakeholders have different
objectives

Computational priority

Fast training, high throughput

Fast inference, low latency

Data Static Constantly shifting
Fairness Good to have (sadly) Important
Interpretability™ Good to have Important

17



Interpretability

Result from the Zoom poll

' Geoffrey Hinton
: @geoffreyhinton

Suppose you have cancer and you have to choose
between a black box Al surgeon that cannot explain
how it works but has a 90% cure rate and a human
surgeon with an 80% cure rate. Do you want the Al
surgeon to be illegal?

12:37 PM - Feb 20, 2020 - Twitter Web Ap

11K Retweets 5.2K Likes

1. Who would you rather pick?

Al Surgeon (90% accuracy) (44) 67%

Human Surgeon (80% accuracy) (22) 33%

18



ML in research vs. in production

Research

Objectives Model performance

Computational priority Fast training, high throughput
Data Static
Fairness Good to have (sadly)

Interpretability Good to have

Production

Different stakeholders have different
objectives

Fast inference, low latency
Constantly shifting
Important

Important

19



Software 1.0 -> o
Software 2.0 ->
Software 3.0!
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Software 1.0 vs Soﬂware 2.0

, l“.turn C, J fu
‘. ® =), & = a,subst

’ o) $ C‘.]

o Written in code (C++, ...)  Written in terms of a neural

. , , network model with
 Requires domain expertise

1. Decompose the problem * A model architecture

* Weights that are
determined using

3. Compose into a system optimization

2. Design algorithms

https://medium.com/@karpathy/software-2-0-a64152b37c35



{SA Andrej Karpathy @
" @karpathy

Gradient descent can write code better than

343 Retweets 1,161 Likes @f“ - "e (F i 1.

* Input: Algorithms in code

Compiled to: Learned
parameters

« Compiled to: Machine
iInstructions

https://medium.com/@karpathy/software-2-0-a64152b37c35



Software 1.0 vs Software 2.0

 Easier to build and deploy * A wide range of applications
from self-driving cars, to
 Build products faster game, healthcare, robotics,

space, and social good.
* Predictable runtimes and
memory use: easier  1000x Productivity: Google
qualification shrinks language translation
code from 500k LoC to 500

https://jack-clark.net/2017/10/09/import-ai-63-google-shrinks-language-translation-code-from-500000-to-500-lines-with-ai-only-25-of-surveyed-people-believe-
automationbetter-jobs/

https://ai.google/social-good/
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Software is changing again
Software 1.0 Software 2.0 Software 3.0

computer code weights Prompts

programs programs
programs

\4
\4

computer

neural net OTou

Probabilities

1

[ Softmax |}

| inear |

([ Add & Norm ]*\w

Feed
Forward

e
| Add & Norm Je=

Multi-Head

Attention
| ——
LAdd & Norm Je=

Masked
Multi-Head
Attention

\ j—

128 Max
pooling

2048

Positional
fixed function neural net Q) Encocing

input

Embeddng

e W e.g. AlexNet: for image recognition (~2012) 1
became programmable in ~1940s

. A

LLM = Programable Neural Netowrk (~2019)
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"Map of GitHub" (Software 1.0)

computer code

Lt -,
zen Exi
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(Software 3.0)

LLM prompts, in English

HuggingFace Model Atlas
(Software 2.0)

neural network weights




Software 1.0

python

def

simple_sentiment (| review: ) —> str:
|
posilive = {

o : -
: 1 cceller
’ ’ ’

negative = {

score = 9
for ward in review. lower().split():
w = word.strip(".,!?7;:")
. f w in positive:
score += 1
elif w in negative:

score —= 1

return "positive" 1fr score >= 0 else "

Software 2.0

10,000 positive examples
10,000 negative examples

encoding (e.g. bag of words)

train binary classifier

\/
parameters

Example: Sentiment Classification

Software 3.0

You are a sentiment classifier. For every review that appears between the
tags

<REVIEW=> ... </REVIEW>, respond with exactly one word, either
POSITIVE or NEGATIVE (all-caps, no punctuation, no extra text).

Example 1

<REVIEW=I| absolutely loved this film—the characters were engaging and
the ending was perfect.</REVIEW>

POSITIVE

Example 2

<REVIEW>The plot was incoherent and the acting felt forced; | regret
watching it.</REVIEW>

NEGATIVE

Example 3

<REVIEW=An energetic soundtrack and solid visuals almost save it, but
the story drags and the jokes fall flat.</REVIEW>

NEGATIVE

Now classify the next review.




Software is eating the world
Software 2.0 eating Software 1.0

sleering & acceleration

T

T

1.0 code
2.0 code
—
8 cameras f I I '—

ultrasonics

I b__‘l— 4 L—l— l l

| Fusion layer

—
=>| Temporal module |=>
|
BEV Net
Moving || Road || Road
Objects Lines Edges

radar Bird's eye view predictions: = —

IMU /\\ F’



A huge amount of Software will be (re-)written.
N /"

1.0

N

}/ 7 \4
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Partial autonomy apps @
"Copilot" / "Cursor for X"



Example: you could go to an LLM to chat about code...

Hey, Andrej. Ready to dive in?

Hi ChatGPT can you help me fix a bug?
Here is my code: ...
When | run it, | get the following error: ...

= Tools




Example: Anatomy of Cursor

Traditional interface LLM integration

1. Package state into a context
sz . | b et C mpi v @ 1 M - [ conitioneroriacode window before Ca||ing LLM.

NANOMPI backencs > self
T ceolf_backend.cps (22-22) colf_backend.cpp

> .claude _ -
} vie ine of code createe a compilation error due to the use of >>,

in you fix it and why?

R 2. Orchestrate and call multiple

*xuserbuf;

-~ backends

self_back h
Ll ¥libbuf;

: models (e.g. embedding models,

v socket NPI_Datatype datatype; oking at line 22, | can see the issu2. The problem is with the
sccket_backend.c nt tag: : isted template syntax . wnere the two >

| |
secket_hackend h )aracters at the erd are bz2ing interpreted as the right shift C h at I I IOd e I S d Iff a I I I IOd eIS
Send | : iIserbaf, int count, NPT_Datatype datatype, tag, MPT_Cemm comm) @ ) ) =n-

= ' ' )erator ( >> ) rather thar as two separate tamglate clcsing
nsg_size = Count * nanompi_get_dtype_size(datatyde);

# benchmarks Litbuf = mallocinsg_sizel;
memcpy( Libbuf, userbuf, nsg size): Ii5 iS @ commaon issue in clder C++ standards :pfe-C++l'I].
2re's the fix:

ackets

= banchmark_alreduce

banchmark_alreducec -

I 3. Application-specific GUI

v allgather }.

allgather.z Yi

aligather.h - ancrdered_nap<MPI_Ccmn, vector<Send«>> wap;
unordered_ma2<MPI_Comm, vector<Send+>> map; = — “m.
= ancrdered_nap~MPI_Ccmn, vector<Send+> - map;
- unordered_map<MPI_Comm, vector<Send+> > nap;

v allgatherv

| ]
TRR—— L Sl 4. Autonomy slider: Tab —
allgatherv.c nanomp i_sell_send(col v | #bul, count, MPI_Dalalype dalalype, i - -

aligatherv.h

¥ skt : S D BT T ) £270 D 6 o it h this haopens: Cmd+K =& Cmd+L & Cmd+|

C++ stancards nefare C++11, when the parser encounters s
allreduce.c t always Interprets it as the right shift operator, even In

allreduce h nap [comm| .push_back(new Sard(buf, count, datatype, tag, comm)); mplate contexts. So IS parsed as agel It I I lOde

— followed by the >> operator, which creatzs a syntax error.

> alltoall e solution:
» barrier Editec 1 file Acccpt all

> beest axterr nanompi_self _racv(v *buf, count, MPI Datatype datatype,
sedf_bhackend.cpp

]
» gather
NDTEPADS vector<Sends &sendg = map (comm) ;

OUTLINE vector<Sendio: : ite 1/1 Reject lile Accept file £+«

TIMELINE iter = sendqg.begin()y iter != sendjy.enc

.
r




Example: Anatomy of Perplexity

meta buys scale ai

@ﬁ Perplexity & Images < Sources - 10 (& Tasks

& Cointelegraph 7% reuters 4 - ) cafinanceya.. 4 Orny

Meta's Al shortfall prompts Meta to pay nearly @Q@@ Meta to Buy 49% of ¢
Zuckerberg's $15B investment i... 3515 billion for Scale ... k Scale Al for $14.8... \ o +7 sources

Meta's $14.8 Billion Investment in Scale Al: Key Details

Meta Platforms has agreed to acquire a 49% stake in Scale Al, a leading data labeling and training
data company, for $14.8 billion. This deal, one of the largest in the Al sector to date, values Scale Al
at $28 billion and is designed to significantly bolster Meta’s artificial intelligence capabilities as it
races to catch up with rivals like OpenAl, Microsoft, Google, and Amazon 2z 3 5 & .

What Is Scale Al and Why Does Meta Want It?

» Scale Al’s Role: Founded in 2016, Scale Al specializes in providing vast, high-quality labeled
datasets and curated training information essential for developing advanced Al models,
including those used by OpenAl’'s ChatGPT and other major tech companies 2z 3 s .

Meta’s Motivation: Meta has faced criticism for lagging behind in the Al race, particularly after
the underwhelming launch of its Llama 4 language model and the postponement of its
flagship "Behemoth” Al model 2 & & . By securing a major stake in Scale Al, Meta aims to

improve the quality and scale of its Al training data, a critical resource for developing state-of-
the-art Al systems.

Strategic Implications

+ Superintelligence Initiative: As part of the deal, Scale Al CEO Alexandr Wang will join Meta to
lead a new “superintelligence” team, reporting directly to CEO Mark Zuckerberg. This group will
focus on achieving artificial general intelligence (AGI)—Al that can perform at or above human
cognitive levels 1 " 6 .

1. Package information into a
context window

2. Orchestrate multiple LLM
models

3. Application-specific GUI for
Input/Output UIUX

autonomy slider

B

A

search research deep research

(+suggested followup questions)



What does all software look like in the partial au
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Consider the full workflow of partial autonomy UIUX

Generation

o . 2. Keep Al "on a tight leash” to
Verification increase the probability of

AN successful verification
1. Make this EASY, FAST to win.




Example: Tesla Autopilot

autonomy slider

>
- keep the lane

- keep distance from
the car ahead

- take forks on highway

- stop for traffic lights
and signs

- take turns at
Intersections




2015 - 2025 was the decade of "driving agents"
I

Mind the "demo-to-product gap"!

demo Is a ‘works.any()
product is a ‘works.all()

It takes a huge amount of hard
work across the stack to turn an
autonomy demo into an autonomy

product, especially when high
reliability matters.




Example: keeping agents on the leash

Here’s an example. This prompt is not unreasonable but not particularly thoughtful:

Write a Python rate limiter that limits users to 10 requests per minute.

I would expect this prompt to give okay results, but also miss some edge cases, good practices and
quality standards. This is how you might see someone at nilenso prompt an Al for the same task:

Implement a token bucket rate limiter in Python with the following requirements:

- 10 requests per minute per user (identified by "user_id string)
- Thread-safe for concurrent access

- Automatic cleanup of expired entries

— Return tuple of (allowed: bool, retry after_seconds: int)

Consider:

— Should tokens refill gradually or all at once?

— What happens when the system clock changes?

— How to prevent memory leaks from inactive users?

Prefer simple, readable implementation over premature optimization. Use stdlib only (no Redis/external deps).

Al-assisted coding for teams that
can't get away with vibes

29 May 2025

Status: Living document based on production aperience

Last updated: 5-Jun-2025
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There is new category of consumer/manipulator of digital information:
1. Humans (GUIs)
2. Computers (APIs)

3. NEW: Agents <- computers... but human-like



rObOtStXt — # FastHTML

> FastHTML is a python Llibrary which brings together Starlette, Uvicorn, HTMX,

The /llms.txt flle and fastcore's "FT  "FastTags" into a library for creating server-rendered
hypermedia applications.

A proposal to standardise on using an /llms. txt file to provide information to

help LLMs use a website at inference time.
P . e e ! Important notes:

AUTHOR PUBLISHED
Jeremy Howard September 3, 2024

— Although parts of its API are inspired by FastAPI, it is *notx compatible with
FastAPI syntax and 1is not targeted at creating API services

— FastHTML is compatible with JS-native web components and any vanilla ]S
library, but not with React, Vue, or Svelte.

## Docs

— [FastHTML quick start]
(https://answerdotai.github.io/fasthtml/tutorials/quickstart_for_web_devs.html.md)
A brief overview of many FastHTML features

— [HTMX reference] (https://raw.githubusercontent.com/path/reference.md): Brief

description of all HTMX attributes, CSS classes, headers, events, extensions, js
lib methods, and config options

## Examples

- [Todo list application](https://raw.githubusercontent.com/path/adv_app.py):
Detailed walk-thru of a complete CRUD app in FastHTML showing idiomatic use of
FastHTML and HTMX patterns.

## Optional

- [Starlette full documentation]
(https://gist.githubusercontent.com/path/starlette-sml.md): A subset of the
Starlette documentation useful for FastHTML development.



Docs for people

Configure for your production instance

(O Copy page

For production instances, you must provide custom credentials.

=]
Ve rce l D OC u m e n tat IO n To make the setup process easier, it's recommended to keep two browser tabs open: one for the

Clerk Dashboard » and one for your Google Cloud Console ».

Start with an |dea © Enable Google as a social connection

. In the Clerk Dashbhoard, navigate to the SSO connections » page.

Vercel builds tools to help you create products faster.
. Select Add connection and select For all users.

Like v@, which is your web development assistant. Paste a screenshot or write a few sentences and v@ will . In the Choose provider dropdown, select Google.
generate a starting point for your next app, including the code for how it looks and how it works. v@ then . Ensure that both Enable for sign-up and sign-in and Use custom credentials are toggled on.
connects to Vercel' takes your COdea and creates a URL you can share. . Save the Authorized Redirect URI somewhere secure. Keep this modal and page open.

Get started in minutes Create a Google Developer project

View All Templates

Deploy a Template . Navigate to the Google Cloud Console ».

. Select a project or create a new one ». You'll be redirected to your project's Dashboard page.

. Inthe top-left, select the menu icon (£) and select APIs & Services. Then, select Credentials.

A
Welcome to Nuxt! . ‘ . Next to Credentials, select Create Credentials. Then, select OAuth client ID. You might need

| #Z

to configure your QAuth consent screen =, Otherwise, you'll be redirected to the Create

ol el

R T — OAuth client ID page.

e your naw
SvalteXi app
. Select the appropriate application type for your project. In most cases, it's Web application.
. Inthe Authorized JavaScript origins setting, select Add URI and add your domain (e.q.,
Blwr Ofaree o 1o M s o 1 https://your-domain.com and https://fwww.your-domain.com if you havea waw version).
For local development, add http://localhost:PORT (replace PORT with the port number of

. . . . . . your local development server).
Next.js Boilerplate Nuxt.js 3 Boilerplate SvelteKit Boilerplate d :

. Inthe Authorized Redirect URIs setting, paste the Authorized Redirect URI value you saved
from the Clerk Dashboard.

Get started with Next.js and React in A Nuxt.js 3 app, bootstrapped with A SvelteKit app including nested
econds. create-nuxt-app. routes, layouts, and page endpoints.

. Select Create. A modal will open with your Client ID and Client Secret. Save these values

somewhere secure.
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vercel.com/docs/lims.txt is now live &4

Docs for peeple LLMs

Lee Robinson & A
@leerob

We also have the full version if you want to read a 400,000 word novel.

This also means you can drop .md on the end of any docs link.

i

<

@ A vercel.com/docs/lims.txt

C

Vercel Documentation

[Getting Started] (https://vercel.com/docs/getting-sta

[Projects and Deployments] (https://vercel.com/docs/
[Use a Template] (https://vercel.com/docs/getting-st
[Import Existing Project] (https://vercel.com/docs/g
[Add a Domain] (https://vercel.com/docs/getting-star
[Buy a Domain] (https://vercel.com/docs/getting-star
[Transfer an Existing Domain] (https://vercel.com/do
[Collaborate] (https://vercel.com/docs/getting-start
[Next Steps](https://vercel.com/docs/getting-starte

[Supported Frameworks] (https://vercel.com/docs/framew

[Next.js] (https://vercel.com/docs/frameworks/nextjs
[SvelteKit] (https://vercel.com/docs/frameworks/svel
[Astro] (https://vercel.com/docs/frameworks/astro.md
[Nuxt] (https://vercel.com/docs/frameworks/nuxt.md):
[Vite] (https://vercel.com/docs/frameworks/vite.md):
[React Router](https://vercel.com/docs/frameworks/r

Home / Get started

Build on Stripe with LLMs © Copypage v

Use LLMs in your Stripe integration workflow.

You can use large language models (LLMs) to assist in the building of Stripe integrations. We provide a set of tools

and best practices if you use LLMs during development.

Plain text docs

You can access all of our documentation as plain text markdown files by adding .md to the end of any url. For

example, you can find the plain text version of this page itself at https://docs.stripe.com/building-with-lims.md.

This helps Al tools and agents consume our content and allows you to copy and paste the entire contents of
a doc into an LLM. This format is preferable to scraping or copying from our HTML and JavaScript-rendered

pages because:

Plain text contains fewer formatting tokens.

Content that isn’t rendered in the default view (for example, it's hidden in a tab) of a given page is rendered in

the plain text version.

LLMs can parse and understand markdown hierarchy.

We also host an [llms.txt file which instructs Al tools and agents how to retrieve the plain text versions of our

pages. The /llms.txt fileis an emerging standard for making websites and content more accessible to LLMs.




Actions for peeple LLMs
‘click” -> cURL MCP

9 Lele Rolt;:inson 2n a Stripe Model Context Protocol (MCP) Server
@leero

You can use the Stripe Model Context Protocol (MCP) server if you use code editors that use Al, such as Cursor or
We're starting to add cURL commands to Vercel's documentation

wherever we previously said "click.”

Windsurf, or general purpose tools such as Claude Desktop. The MCP server provides Al agents a set of tools you

can use to call the Stripe API and search our knowledge base (documentation, support articles, and so on).

In the future, maybe computer using agents could log in and perform

actions for you, but this feels like a nice incremental step for the LLMs. Local server

If you prefer or require a local setup, you can run the local Stripe MCP server.

Cursor VS Code Windsurf Claude CLI

Creating a project

Dashboard  cURL Click here to open Cursor and automatically add the Stripe MCP.

To create an Authornzation Bearer token, see the access token section of the APl documentation.

Alternatively, add the following to your ~/.cursor/mcp.json file.

[ cur

curl request POST \

~=uxl https://api.vercel.com/vil/pzojects |\

--header 'Authorization: Bearser $VERCEL_TOKEN"

{
"mcpServers': {
"stripe": {
"command": "npx",
"args": ["-y", "@stripe/mcp", "-—tools=all"],
"env'": {
"STRIPE_SECRET_KEY": "sk_test_BQokikJOvBiIZ2HlwWgH4olfQ2"

¥

--header 'Content-Type: application/json® \
data '{

‘environmentiy/arianles

0o - OO b & W N =2

0

'gitRepository": ¢

"repot crepo-urls>"®

p—
=

"type"* github"

—
WY

'installCcamand”: “"<install-command>
‘name”: "<project-rame>"

'tootDirectory": "<ront-diractory>

The code editor agent automatically detects all the available tools and calls the relevant tool when you post a

related question in the chat. See the Cursor documentation for more details.




Context builders, e.g.: Gitingest

% https://github.com/karpathy/nanogpt % https://gitingest.com/karpathy/nanogpt

& Unwatch 404 ~ @ Extension © GitHub = 9.1k

57 Unpin Gitingest

Add file ~ {> Code ~

€ nanoGPT rubiic

¥ master ~ ¥ 6Branches © 0 Tags Q Go to file

@ karpathy Merge pull request #578 from devin-open-source/devin/1733728337-... &8 93a43d9 - 6 months ago @ 209 Commits

B
B
0
B
B
B
0
0
B
B
0

assets

config

data

.gitattributes

.gitignore

LICENSE

README.md

bench.py

configurator.py

model.py

sample.py

scaling_laws.ipynb

train.py

transformer_sizing.ipynb

adjust teaser figure with a more tuned result

Fix for gradient_accumulation_steps training slow

Merge pull request #420 from vinjn/fix-371-enc-is-not-de...

keep only what's needed

feature: .gitignore - added venv folders

Add MIT LICENSE file

Merge branch 'master’ into test1

Fix AssertionError on macOS - need to check CUDA avalil...

shuttling the poor mans configurator aside into its own fil...

Merge pull request #274 from apivovarov/gelu

Fix AssertionError on macOS - need to check CUDA avalil...

fix typo ( params -> tokens)

fix: ensure non-zero learning rate during warmup at iterati...

oops forgot to subtract embedding params, which don't e...

2 years ago

2 years ago

last year

2 years ago

last year

3 years ago

last year

2 years ago

3 years ago

2 years ago

2 years ago

2 years ago

6 months ago

2 years ago

karpathy/nanogpt

| Exclude v ‘ l

Include files under: 50kb

ey }

Summary

Directory Structure

Repository: karpathy/nanogpt
~1les analyzed: 22

Estimated tokens: 27.0k

| &, Download I ‘ & Copy all '

Files Content

Directory structure:
- karpathy-nanogpt/
~—— README.mnd
bench.py
configurator.py
LICENSE
model. py
sample, py
scaling_Llaws. 1pynb

-

FILE: README.md

¥ nannGPT




Context builders, e.g.: Devin DeepWiki

% https://github.com/karpathy/nanogpt % https://deepwiki.com/karpathy/nanoGPT/1-overview

€ nanoGPT rubiic & Unpin  ® Unwatch 404 < System Architecture

¥ master ~ ¥ 6Branches © 0 Tags Q Go to file Add file ~ <> Code ~

@ karpathy Merge pull request #578 from devin-open-source/devin/1733728337-... @B 93a43d9 - 6 months ago ‘L) 209 Commits

nanoGPT comprises several core components that work together to implement the complete

lifecycle of language model development, from data preparation to text generation.

Data Preparation Scripts

assets adjust teaser figure with a more tuned result 2 years ago

config Fix for gradient_accumulation_steps training slow 2 years ago - —
Configuration Files raining Data

(train.bin, val.bin)
data Merge pull request #420 from vinjn/fix-371-enc-is-not-de... last year

.gitattributes keep only what's needed 2 years ago configure  consumed by

N N Caye Components
.gitignore feature: .gitignore - added venv folders last year )

train.py
LICENSE Add MIT LICENSE file 3 years ago

configure configure  produces

README.md Merge branch 'master’ into test1 last year

bench.py Fix AssertionError on macOS - need to check CUDA avalil... 2 years ago Model Checkpoints

(ckpt.pt)
configurator.py shuttling the poor mans configurator aside into its own fil... 3 years ago

, v loaded by
model.py Merge pull request #274 from apivovarov/gelu 2 years ago
I

sample.py Fix AssertionError on macOS - need to check CUDA avalil... 2 years ago sample.py oench.py

scaling_laws.ipynb fix typo ( params -> tokens) 2 years ago 55 benchmarks

train.py fix: ensure non-zero learning rate during warmup at iterati... 6 months ago ——
S

B
B
0
B
B
B
B
0
B
B
0

transformer_sizing.ipynb oops forgot to subtract embedding params, which don't e... 2 years ago
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Myth #1: Deploying is hard
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Myth #1: Deploying is hard

Deploying Is easy. Deploying reliably Is hard

52



Myth #2: You only deploy one or two ML
models at a time
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Myth #2: You only deploy one or two ML

models at a time
modern orgs deploy hundreds of micro-models + multiple LLM instances.

Booking.com: 150+ models, Uber: thousands

NETFLIX

REESEARCH

e e o N : e N
Content Valuation | _
Optimize Production Schedules Screenplay Analysis Using NLP
Predict Quality of Network Machine Translation

Fraud Detection

Predict Churn Classify Support Tickets Content Tagging

Title Portfolio Optimization

Estimate Word-of-Mouth Effects
Cluster Tweets

Image from Ville Tuulos (Netflix, Outerbounds)



Myth #3: You won’t need to update your
models as much
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DevOps: Pace of software delivery is accelerating

e Elite performers deploy 973x more frequently with 6570x faster lead time to

dep|0y (Google DevOps Report, 2021)

e DevOps standard (2015)

o Etsy deployed 50 times/day
o Netflix 1000s times/day
o AWS every 11.7 seconds

56


https://cloud.google.com/blog/products/devops-sre/announcing-dora-2021-accelerate-state-of-devops-report

DevOps to MLOps: Slow vs. Fast

We’ll learn how to do minute-
iteration cycle!

Only 11% of organizations can put a model into production within a week,
and 64% take a month or longer

Machine learning Platform in Weibo (WML) —— CTR model iteration

After successive iterations, Weibo machine learning platform (WML), can support over 100B parameters, 1m QPS,

0* 10% 20% 30% anclliteration cycle around 10 minutes now.

304 I ly

950k

190+
10i I

B Parameter scale
- Model count
B Model service QPS
B Iteration cycle

3

1 day or less ' 1% monthly
1 day-1 week 10*
10+ 5
oo ||
1 month-1 quarter l ‘ 24% -.
o—® O
1-2 quarters | 18 e 1 ’o

( o r Offiine machine leaming Cffline machine leaming
GADT
More than 1 year - 3% GROT.LR

0™ 25" 20™* 75"

+ GBDT

Left image from Algorithmia | Right image: Machine learning with Flink in Weibo (Qian Yu, QCon 2019)

3.0
+ DNN

Offine machire learning
LR
GBOT
GROT 4R
Daen laarning

Wided Deop

4.0
+FM

OMine machine leaming
LA
GARDT
GRDT.LR
M
M
Deop waming
Wige& Deegp

5.0
+ Online FM

Online machine learnirg
Onilne FM/FFM
Crtfline machine learning
LIJ/GRDT/GBDT.LR

Ea/ e

Cowp lwarning
Wioes Deep
Deept
osswv

» WeilLearn 6.0

+ Online DNN

Onlirwe deop leaming
Enforce the expressive
wevame of crline machNne

warning model
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https://www.youtube.com/watch?v=WQ520rWgd9A&ab_channel=FlinkForward

Accelerating ML Delivery

How
often SHOULD

| update
my models?

How often
CAN | update
my models?
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ML + DevOps = 4
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Myth #4: ML can magically transform your
business overnight
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Myth #4: ML can magically transform your
business overnight

Magically: possible
Overnight: no

o0l



Efficiency improves with maturity

Model deployment timeline and ML maturity

0% 25% 50% /5% 100

Getting developed
models into production

Early adopters
(models in production
1-2 years)

Mid-stage adopters
(models in production
2—4 years)

Sophisticated
(models in production
5+ years)

0% 25% 50% 75% 100

B 07days B 8-30days B 31-90 days B 91-365days B 1 years

2020 state of enterprise machine learning (Algorithmia, 2020)



https://info.algorithmia.com/hubfs/2019/Whitepapers/The-State-of-Enterprise-ML-2020/Algorithmia_2020_State_of_Enterprise_ML.pdf

ML engineering is more engineering than ML

MLEs might spend most of their time: @ Chip Huyen @chipro - Oct 12, 2020

Machine learning engineering is 10% machine learning and 90%
engineering.

Wrangllng data () 88 Tl 608 () 76K T )
underStanding data 11 You Retweeted

) v, Elon Musk £

Setting up iInfrastructure )  @elonmusk

. Replying to @chipro
deploying models Cont

11:09 PM - Oct 12, 2020 - Twitter for iPhone

instead of training ML models

93 Retweets 16 Quote Tweets 5,293 Likes



Myth #5: Most ML engineers don’t need to
worry about scale
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Myth #5: Most ML engineers don’t need to
worry about scale

Company Size

Just me - | am a freelancer, sole proprietor, etc. 6.1%
2-9 employees 10.3%
10 to 19 employees 9.4%
20 to 99 employees 21.2%
100 to 499 employees 17.9%
500 to 999 employees 6.4%
1,000 to 4,999 employees 10.5%
5,000 to 9,999 employees 4.2%

10,000 or more employees 14.1%

StackOverflow Developer Survey 2019


https://insights.stackoverflow.com/survey/2019

