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Alchemy in a Nutshell: People

Currently 27: 6 faculty, 14 PhD students, 3 postdocs, 2 engineers, 2 interns
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Alchemy in a Nutshell: Research

Combined

Biology for Language,
Computing Compiler,
Architecture

. - Complex Customization)
Physmal Limits Processor Optinjizi_ng
Architectures Compilation

Post-Moore's

Law Computing

Nanotech for Processor
Computing Simulation

Long term Short term
+ Major research platform investment
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An Industry Collaboration Highlight

Generation of hardware accelerators through automatic customization
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A Multi-Disciplinary Research Success

Neuromorphic computer architectures, artificial neural networks
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Krylov lterative Solvers ~ Direct Sover  Basic Herative Soiver
(PCG) (Cholesky) (Jacobi, GS, SOR)

Basic matrix primitives Basic geometry primitives
(dense/sparse, structured/unstructured) il (partitioning structures, primitive tests)

Non-Convex
Method

Collaboration with Hugues Berry
Assistant Professor in Biology in Cergy — INRIA Research Scientist
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INRIA + Paris-Sud Successes

PetaQCD: with IN2P3, petaflop lattice
quantum chromodynamics on
heterogeneous architectures

n-Synchronous Kahn Networks: with Marc
Pouzet and Louis Mandel from LRI (and
the PROVAL team), from correctness by
construction to correctness and
high-performance by construction
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Many More Successes

» Polyhedral model for automatic parallelization: with Ohio State U., IBM
Research, Reservoir Labs

‘ > GNU Compiler Collection (GCQ), joint research and effective transfers to a
ol GCC near you: with Ecole des Mines, U. Edinburgh, IBM Research, AMD,
NXP, STMicroelectronics, RedHat, ARC, since 2003

» UNISIM, modular processor simulation platform: with Princeton, CEA
LIST, Thales RT...

> From 600 K€ to 900 K€ yearly budget
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' Zoom on Volkscomputing

Any supercomputing lessons for the rest of us?
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Do Not Blame the Computer Architects

2@

Heterogeneity

Parallelism

> Not (always) the architects’ fault: they fight with technology as well
» The physics of computing (or its formal abstractions) does not offer equal
opportunities to all computational problems

» Huge productivity regression for most developers
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Sould Programmers Really Think in Parallel?

Computational tasks amount to
» evaluating a function

» loading and storing information

Parallelism, distribution, specialization, power management are
only target-dependent optimizations

The answer is No! But programmers can help the tools
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Are You Advocating for Automatic Parallelization?

> Yes, but tools should not reverse engineer the programmer’s mind
» Importance of implicit, non-functional, static semantics

Explicit

Explicit
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Choice is Good, but Too Many Choices Do Not Help!

B dowides Shadok

Principle of iterative, feedback-directed optimization

By continuously trying, we finally succeed. Therefore:
the more it fails, the more it has chances to work.

And we are even trying to be smarter than the Shadoks:
machine learning compilers, adaptive runtimes

EN ESSAYANT CoNTINUELLEMENT

ON FINIT" PAR.REUSSIR. DONC!
PLUS G-A RATE, PLUS ON A

DECHANCES QUE G& MARCHE. .
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Alchemy Researchers at (Collaborative) Work

IL VAUT MIEVX FPOMPER. MEME 5L NE SE PAsE
RIEN QUE RISQUER QUL SE PAGE QUELPVE CHDSE
IE FiRE EN NE FoMPANT PAS.

Pumping we like, and pumping we do, although sometimes in vain
(multi-evaluations, project deliverables, evading bureaucratic regulations)

Yet some people at the Ministry of Research believe we would pump faster if

engaged into a pumper’s competition
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Alchemy Researchers Fighting for their PES'*?

L Prime d'Excellence Scientifique
2 Prime d 'Enseignement et de Subordination

PES # PEDR

PES = deep misunderstanding of the nature
of academic research

PES = contradiction with University-EPST
partnership

What is the PES encouraging?

Taking risks?
Address deeper challenges?
Sharing resources and charges?

/ £ E Vi .
PCUA,;F,:" i:‘,,ﬁ?t;“ffa?f& T Sound, trustworthy work environment?
SCUVENT A MONTER PLUS BAS

Gu'oV NE SERAIT DESCENDU AVEC UM

ESCALIER PREVU POUR LA DESCENTE.
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