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Outline

Actually 181.504k Cores (but we like even numbers)

What is HigkPerformance Computing?
Challenges
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What is HPC?

Fast, balanced, scalable machines
Hundreds of thousandsf cores
Petabytesof memory
Petaflopsof processing power

To push the envelope of science
Handling barelsolvable, otherwise intractable leadusgige problems
Customers that are willing to wrestle with us in the mud

That are reasonably easy to use

Scientists should be scientists (not computer scientists)
Softwareis king
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Case Study: Jaguar

Installed at Oak Ridge National Laboratory
Firstpetascalemachine for open science
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The Evolution of a Jaguar
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Science!

Weather predictionclimate modeling
Astronomy (supernova modeling, dark matter)
Biofuelproduction / enzyme behavior

Protein folding

Efficient combustion engines

Fusion reactor design

Materials science (superconductors, semiconductor physics,
supercapacitors



Our Group’s Challenges

Keeping users productive
Language support
Programmingdools
Enormous codes
Feedback

Using flops efficiently
Memory bandwidth
Vectorization& parallelization
Instruction selection

Securing bid wins (rapid response)
Keeping compiler developers sane

Compiler debug hooks
Ubiquitous IR dumps
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