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Realistic ML Model

1) Explore kinds of data
2) Identify data sources
3) Curate data
4) Supervise data
5) Evaluate and debug / modify models
6) Adapt to business needs
7) Deploy, serve, monitor
8) Continually repeat: modify and improve
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THE SOFTWARE INDUSTRY



Traditional Software



Software = 
Mathematical

Science
(Logical, Certain)





SOFTWARE DEVELOPMENT TOOLS



PROGRAMMER =   MICROMANAGER
TRADITIONAL



THE MACHINE LEARNING INDUSTRY
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Machine Learning

Data



Software =
Empirical
Science

(Probabilistic, Uncertain)

Data





FROM RESEARCHERS TO PRACTITIONERS



Gravitational Lensing

L. P. Levasseu(10 Million Times Faster)



Hunting for Exoplanets (Kepler)

Chris Shallue



Lily Peng

Assessing Cardiovascular Risk Factors 
with Computer Vision



High School Students Identifying Cancer

Abu Qadar             Kavya Kopparapu



Identifying Sick Cassava Plants

Pete Warden



Fighting Illegal 
Deforestation

Topher White



Tracking Cows (Connecterra)

Saad Ansari



Portrait Mode

Marc Levoy







Uncovering Bias in Movies

Geena Davis



Sorting Cucumbers

Makoto Kolke



Things He Shouldn’t Have to Say

•There should be 17 convolution layers, then …
•The learning rate should be …
•Use L2 loss …
•To reduce training time, ignore these features …
•Use a onbe-hot encoding for this feature ,,,



Things He Should Say
• Here are examples of the nine classes
• The sorting station has electric lights, and also sunlight
• The worst mistake is to classify a C as something else. 
• Look at size and thickness, color, texture, small scratches, whether 

or not they are crooked and whether they have prickles
• Prickles and scratches are less important
• This was classified wrong because …
• Sometimes if the camera is directly above the curve, it makes the 

curve hard to see
• The background doesn’t matter



Why ML?

Keeping Up with
A Changing World





Why ML?

Development 
Speed







Why ML?

Doing What You
Don’t Know How to Do





Dealing
with

Difficulties





Lack of Clear
Abstraction Barriers



Example: Google Now

Time of travel:
23 minutes by bicycle

event = ExtractEvent(email.body)
trip  = Travel(current.location, event.location, event.time)
CreateAlert(trip)



Nonstationarity



Feedback Loops



Feedback Loops



Feedback Loops



Privacy and Security Privacy, Security, Fairness



Data/Configuration Dependencies



Data Dependencies: 
Blacklist: do not index

really-gross-stuff.com
calendar/next-page-button
lots-of-other/things
/cgi/
/cgi-bin/







Scalable Oversight



Safe Exploration



Inattention Valley



Utility Function Design



act* = argmax a in Actions E(Utility(Result(a, s)))

Fundamental Formula of AI

• State Estimation: s
• Model of World: Actions, Result
• Probabilistic Reasoning: E
• Search Algorithm: argmax
• Our Values/Desires: Utility



What should I want?













Bug Fixes for Midas / Genie / Krell
• Specify an “undo” function
•Do some simulations first
• Then do small-scale tests 
•Do adversarial tests / red teams
•Monitor tests and deployments
•Have ability to shut down or roll back
• Specify a prompt for unsafe actions
•Continuous evolution and improvement
•Don’t over-rely on language: case law 



WHAT WILL PROGRAMMERS BE?



Don’t tell people how to do things,
tell them what to do, and let them
surprise you with their results.

– Gen. George Patton

PROGRAMMER = MICROMANAGER?
TEACHER?   GENERAL?   PHILOSOPHER?



SCIENTIST!


