Accessible artificial intelligence for data science

Jason H. Moore, PhD, FACMI, FIAHSI, FASA

Chair, Department of Computational Biomedicine

Director, Center for Artificial Intelligence Research and Education
Cedars-Sinai Medical Center

Los Angeles, CA

jason.moore@csmc.edu

@@ Cseicrl‘gli.s cedars-sinai.org


https://cedars-sinai.org
mailto:jason.moore@csmc.edu
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The practice of machine learning is hard!

Cedars )
@@ Sinai Made in Python by Etienne Tétreault-Pinard 4



Machine learning is hard!
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Machine learning is hard!
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Building machine learning pipelines is harder
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Deployment can be even harder
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GOAL: Democratize Al and machine learning so everyone can benefit

Necessary for a learning health system
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How do humans build machine learning pipelines?
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Can we get a computer to do this?
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Tree-based pipeline optimization tool (TPOT)

Automating data science
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We were two years ahead of Google
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The first book on automated machine learning (AutoML)
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Aliro Al for automated machine learning (AutoML)
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Step 1 — Machine learning code base

XGBoost RandFor NeuralNet

KNN LogReg DecTree
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Step 2 — Controller

XGBoost

Data B
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Future Gadget Lab

E FGMachine

E Experiment
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Step 3 — Database (i.e. the Al memory)

XGBoost XGBoost

Data B Data E
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MongoDB Document Store

Relational Model

TABLE 1 TABLE 2

int KEY1 _TABLE 3 int KEY2

bool Value .—<::;_.\.+ Kg\gl K"?Ytz f—_——— string Value
double Value string Value

Document Model

Collection ("Things")

{"_id" : "13434",
"valuel:" "sfsd"
"value2: "sfsd"

"Items" : [{"_id" : "3fef2",
"t2value" : "abcd"
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Step 4 — Al (i.e. something that learns from experience)
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Al Recommender System
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Step 5 — Human-Computer Interaction
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Your Friendly Al Assistant

3. Ensembling or stacking
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Aliro Al
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Hyperopt-Sklearn
Aliro

AutoSklearn
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Aliro Al is open source

https://github.com/EpistasisLab/aliro
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4. Feature transformation

Aliro + ChatGPT
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Question — How to integrate expert knowledge in an Al?
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Computational Toxicology Knowledgebase (Comptox.Al)
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Computational Toxicology Knowledgebase (Comptox.Al)
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Computational Toxicology Knowledgebase (Comptox.Al)

@ Cedars
@ Sinai https://pubs.acs.org/doi/10.1021/acs.chemrestox.2c00074 42


https://pubs.acs.org/doi/10.1021/acs.chemrestox.2c00074

RESEARCH GOAL: Knowledge-aware AutoML
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$100
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4. Feature transformation

Job Ads for Al Could Soon Look Like
This. Are You Ready?

By Jason H. Moore on November 18, 2020 at 10:07 am

Wanted: Human Assistant to the Artificial Intelligence

We are seeking junior and mia-level human applicants to serve as data science
ass/stants to our departmental artificial intelligence (Al) in charge of data analyics.
Responsibilities include reviewing, interpreting, and proviading freedback about analytics
results to the Al and writing summary reports of A/ results for human communicaton.
Requires ability to interact with vendors and information tec/inology starf to proviade
haraware support for the Al. Experience collaborating with computer-based starf a p/us.
Must have good human-computer interaction skills. Formal training in the ethical
reatment of computers and assessment of the rairness and bias of computer-generated
results preferred.
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Our Growing Al Ecosystem
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Questions?
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