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A visible side effect A on an object M with respect to a value computation B of M
satisfies the conditions:
— A happens before B, and
— there is no other side effect X to M such that A happens before X and X happens
before B.
The value of a non-atomic scalar object M, as determined by evaluation B, shall be the
C standard §5.1.2.4:19
value stored by the visible side effect A.
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NOTE 8 If there is ambiguity about which side effect to a non-atomic object is visible, then there is a data
race and the behavior is undefined.
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computation A of an atomic object M happens before a value computation B of M, and
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A visible side effect A on an object M with respect to a value computation B of M
satisfies the conditions:
— A happens before B, and
— there is no other side effect X to M such that A happens before X and X happens
before B.
The value of a non-atomic scalar object M, as determined by evaluation B, shall be the
C standard §5.1.2.4:19
value stored by the visible side effect A.
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NOTE 8 If there is ambiguity about which side effect to a non-atomic object is visible, then there is a data
race and the behavior is undefined.
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NOTE 9 This states that operations on ordinary variables are not visibly reordered. This is not actually
detectable without data races, but it is necessary to ensure that data races, as defined here, and with suitable
restrictions on the use of atomics, correspond to data races in a simple interleaved (sequentially consistent)
execution.
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every subsequent side effect, it is not the case that B happens before it. The value of Herd
an
atomic object M, as determined by evaluation B, shall be the value stored by some
operation in the visible sequence of M with respect to B. Furthermore, if a value
computation A of an atomic object M happens before a value computation B of M, and
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The POWER of Herd

Lem vs. Herd
•

Lem:
•

•

Expressive language → match prose

Herd:
•

Concise → optimise model, compare models

•

Efficient simulation

Our work
•

C/C++ memory model in Herd, prove equivalent to
existing Lem version

•

OpenCL memory model in Lem and Herd

•

NVIDIA's PTX memory model
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