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Biology in a Slide: Aim to Understand/Cure Disease
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Big Data: Large-scale genomics measurements
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Computational Challenges: Data-Driven
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* Need inductive reasoning ~*Able to provide biological
;  Generalizations from observed data explanations
to unseen data !

* Well-engineered software
Y ~ systems providing a unified
~architecture to build upon

Learn f(x) to
Generalize to

UnseenX’ *Provide accuracy and trust
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Our Solution: Deep Learning

1. Deep Learning module to
reflect biological modules
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2. Compose modules
to reflect biology
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3. Borrow ideas from human’s
attention strategy to open DNN
black-box modeling
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Our Solution (more): from Data to Connectome

1. Graphical Models to reflect 2. Consider Sample Heterogeneity

° 1 ’
interactions among important to reflect network biology Joint graph dlSCOVeTY

* From heterogeneous
samples

* Fast and scalable graph
estimators
e Parallelizable method

(GPU, multi-threading)
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Our Solution (more): Making Deep Learni Robust

http://trustworthymachinelearning.org
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