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INTRO

A miter encodes an equivalence check of two Boolean
circuits. This is encoded as a combinatorial problem searching
for an input for these circuits such that their output is different.
Fig 1 shows an illustration of a miter: Two circuits have the
same inputs and there is an exclusive-OR (XOR) for each
output of the circuits. If the output of one of these XORs
can be assigned to true, a certificate is found that shows that
the circuits are not equivalent. Miters are generally used as
follows: one of the two circuits is an optimized variant of
the other one. If the miter has no solution (unsatisfiable), it
means that the circuits are equivalent and that the optimization
is valid.

Fig. 1. Illustration of a miter.

GENERATION OF THE BENCHMARKS

We generated two types of miters using the circuits de-
scribed in the AIGER benchmarks of the hardware model
checking competition (HWMCC) 20121. We used circuits with
both single and multiple bad state properties (the latter also
contain environment constraints). We used aigmiter for
constructing combinational miters, e.g. next state functions of
flip-flops are treated as outputs, and then translated them to
CNF with aigtocnf.

These tools are available from http://fmv.jku.at/aiger. Note
that these benchmarks are trivial on the AIG level and can sim-
ply be solved by structural hashing. Further, the benchmarks,

1see http://fmv.jku.at/hwmcc12/ for details

scripts for generating these miters, as well as log files of the
generation process are available from http://fmv.jku.at/miters.

NON-OPTIMIZED MITERS

The first type of miter was constructed using two copies
of the same circuit. On the AIG level, these benchmarks
are trivial. We showed that these benchmarks can also be
solved on the CNF level by the preprocessing technique hyper
binary resolution [1], [2] (HBR). However, some of the non-
optimized miters can be hard for SAT solvers.

OPTIMIZED MITERS

The ABC tool [3] was used to construct optimized circuits
(using the dc2 command). The miters of this second type en-
code that the original circuit is equivalent to the optimized one.
These benchmarks are much harder than the non-optimized
miters.
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