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Skeptical Programming Myth of a Reliable Machine Skeptical Programming + Selective Reliability

* Expect rare faulty computations Current algorithms assume numerical reliability :
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Data RepresentationandSDC = /v N P

IEEE-754 floating point numbers: biased exponents force numbers less than 1.0 to | Transient l l Sticky l l Persistent l " Dgtetzggog?f '! FT-GMRES| 2]

have binary patterns that will produce absolute error less than 1.0 for majority of bits \...__.__/

when computing dot products. » Flexible GMRES + GMRES (as preconditioner)
What if a fault does not crash the system, but taints our datq? *Sgective Reliability % Outer solve
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e Unreliable inner solver (GMRES)
» Realization of Sandbox model
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« Unreliable GMRES - fixed number of iterations (25)
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 Skeptical Programming

(d) 9.03589% Detectable * Bound the error from SDC when possible
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