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Abstract Methods and System Overview

Floating-point computation is ubiquitous in scientific computing, but rounding error

can compromise the results of extended calculations. In previous work [1], we We extend our previous system [1] for auto- To replace instructions, we modify the binary by splitting the
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less than or equal to the precision of the original program. These techniques have R I defined verification routine, our system uses o o i ! :
lower overhead and provide more general insights than previous mixed-precision Configuration ' Configuration a systematic search to build multiple / original instruction in block ep.A 978 562 42.5%
analyses. We also present a novel histogram-based visualization of a program’s Generator o ' reduced-precision configurations of the 7
floating-point precision sensitivity, and an incremental search technique that gives application and evaluate them. : % <> ft.A 825 411 50.2%
the user more control over the precision analysis process. v v v v v - . . N luA 514,332 68,386 86.7%
: T o B onfiguration As output, the system produces a list of all .
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passing verification (with all other
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Floating-point arithmetic represents real numbers as Y vV OV OV ¥
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computation held to the original precision).

Verification

The results can be visualized as a simple list This analysis imposes less overhead (above) than the mixed-precision analysis

Routine
(i‘ 1.frac X 2‘”"’) Candidate Programs of instructions and their estimated precision described in previous work [1]. This is largely because the inserted code is simpler,
|:| Sien bit | = 8 i "'] % 5 b = requirements, or with a histogram of the full requiring a smaller amount of state to be saved and avoiding floating- point
g precision profile of an application. These are initialization cleanup conversion. Further, the automated search can be run incrementally (below),
|:| Exponent shown in the figures below. terminating the search early when it begins to converge.
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