


Axioms

a=2X; b=Y; 2 X b=Y;
if(a==1) if(b==1) Yy 1’. if(b==1)
Y =1 X=1 - X=1;
(A) a= b= 1is not possible. (B) a= b =1is possible.
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Causality cycle: (po U rf).



Axioms

Causality cycle: (po U rf).

. Disallow causality cycle:
Allow causality cycle: y oy

. . . @ Restrict undesired outcome in
@ Justifies outcome in (A) which

) ) A).
is not possible. (A)
. @ Provides data-race-freedom
@ Violates data-race-freedom
guarantee.

guarantee.

. @ Restricts (B) outcome.
@ Justitifes (B) outcome. (B)

@ Restrict read-write reordering

@ Allows read-write reordering. . . .
in compiler and architectures.

Tradeoff: Data-race-freedom guarantee vs efficient compilation.



Compilation.

Outcome of execution:

O(X) £ {(e.Loc,e.wval) | e € X.ENWU. [{e}]; X.mo = 0}

Outcome of peogram P:

O(P) ={0(X) | X € [[P]]}

Given a compilation

Pcii = P1r = Po= -+ = Py

Correctness requires:

O(Pc11) 2 O(P1) 2 O(P2) 2 -+ 2 O(Pach)



Breies T

Study examples from [POPL'15].



