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we took matrix transposes seriously 

Andreas, Jiahao, 
& Andy Ferris



the future



what can we do 
with all this power?



what can’t we do? 



solving grand challenges 

http://www.engineeringchallenges.org/ 

http://www.engineeringchallenges.org/


What is the connection?

multiple dispatch

generic programming

code specialization

native code

parallelism

personalized medicine

personalized education

economical solar energy

improve urban infrastructure

access to clean water

Engineering tools for scientific discovery
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Cataloging the universe
Intel Knights Landing, SIMD, Multi-threading

StaticArrays, DataFrames, FITSIO

Multiple dispatch, Generic programming

Automatic Differentiation, Optimization

Scientific discovery

Complete astronomical catalog 
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Personalized medicine
GPUs

StaticArrays, DiffEq

PharmacoKinetics and PharmacoDynamics

Personalized medicine, Affordable healthcare

Automatic Differentiation, Optimization

Simulation of the random effects from a PK/PD model

GPUs

Multiple dispatch, Generic programming



Machine Learning



Machine Learning



Machine Learning

Google TPU 3.0: 100 PetaFLOPS per Pod

Google TPU 3.0: 100 PetaFlop/s per Pod



Machine Learning

Google TPU 3.0: 100 PetaFLOPS per Pod

Google TPU 3.0: 100 PetaFlop/s per Pod

Google TPUs, GraphCores, Nervana



Machine Learning

Google TPU 3.0: 100 PetaFLOPS per Pod

Google TPU 3.0: 100 PetaFlop/s per Pod

Google TPUs, GraphCores, Nervana



Machine Learning

Google TPU 3.0: 100 PetaFLOPS per Pod

Google TPU 3.0: 100 PetaFlop/s per Pod

Google TPUs, GraphCores, Nervana

Multiple dispatch, Generic programming



Machine Learning

Google TPU 3.0: 100 PetaFLOPS per Pod

Google TPU 3.0: 100 PetaFlop/s per Pod

Google TPUs, GraphCores, Nervana

Multiple dispatch, Generic programming



Machine Learning

Google TPU 3.0: 100 PetaFLOPS per Pod

Google TPU 3.0: 100 PetaFlop/s per Pod

Google TPUs, GraphCores, Nervana

StaticArrays, Flux, Knet

Multiple dispatch, Generic programming



Machine Learning

Google TPU 3.0: 100 PetaFLOPS per Pod

Google TPU 3.0: 100 PetaFlop/s per Pod

Google TPUs, GraphCores, Nervana

StaticArrays, Flux, Knet

Multiple dispatch, Generic programming



Machine Learning

Google TPU 3.0: 100 PetaFLOPS per Pod

Google TPU 3.0: 100 PetaFlop/s per Pod

Google TPUs, GraphCores, Nervana

StaticArrays, Flux, Knet

Automatic Differentiation, Optimization

Multiple dispatch, Generic programming



Machine Learning

Google TPU 3.0: 100 PetaFLOPS per Pod

Google TPU 3.0: 100 PetaFlop/s per Pod

Google TPUs, GraphCores, Nervana

StaticArrays, Flux, Knet

Automatic Differentiation, Optimization

Multiple dispatch, Generic programming



Machine Learning

Google TPU 3.0: 100 PetaFLOPS per Pod

Google TPU 3.0: 100 PetaFlop/s per Pod

Google TPUs, GraphCores, Nervana

StaticArrays, Flux, Knet

Automatic Differentiation, Optimization

Metalhead

Multiple dispatch, Generic programming



Machine Learning

Google TPU 3.0: 100 PetaFLOPS per Pod

Google TPU 3.0: 100 PetaFlop/s per Pod

Google TPUs, GraphCores, Nervana

StaticArrays, Flux, Knet

Automatic Differentiation, Optimization

Metalhead

Multiple dispatch, Generic programming



Machine Learning

Google TPU 3.0: 100 PetaFLOPS per Pod

Google TPU 3.0: 100 PetaFlop/s per Pod

Google TPUs, GraphCores, Nervana

StaticArrays, Flux, Knet

Automatic Differentiation, Optimization

Images, Speech, Text, Autonomy

Metalhead

Multiple dispatch, Generic programming
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Conservation

Sparse Matrices

Multiple Dispatch, Generic programming

Algebraic Multigrid, Laplacian Solvers

Automatic Differentiation, Optimization

Corridors, Climate change, Fire

Policy making for conservation

CPUs



impact through 

composability &  
abstractions


