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Preface 
 

The first DIFTS (Design and Implementation of Formal Tools and Systems) workshop was held at 
Austin, Texas on Nov 3rd, 2011, co-located with Formal Methods in Computer-Aided Design 
(FMCAD) Conference. The workshop emphasized the insightful experiences in tool and system 
design. It provided a forum for sharing challenges and solutions that are highly original with ground 
breaking results. It took a broad view of the formal tools area, and solicited contributions from 
various domains including decision procedures, verification, testing, validation, diagnosis, 
debugging, and synthesis.  It provided a forum for discussing the engineering aspect of the tools, 
and various design decisions required to put them in practical use. The workshop provided a 
discussion forum for a pragmatic view of practicing formal methods. 

The workshop received 9 original submissions, out of which 4 were chosen under tool category 
and 2 were chosen under system category.  There were also two invited talks: one given by 
Andreas Kuehlmann, Sr. VP of R&D at Coverity  on “The pain of making research tools into 
software products”,  and another by Chris Morison, Chief Architect, Real Intent Inc. on “From putty 
to product: what it takes to bring a verification tool to market”. 

First of all we thank FMCAD’s steering committee for their approval of the workshop. We also 
thank Anna Slobodova, David Rager, and Sandip Ray for their help in local arrangements and 
Nadia Papakonstantinou for her help in web updates. We sincerely thank the program committee 
members and sub reviewers for selecting the papers and providing candid review feedbacks to the 
authors. Last but not least, we thank all the authors for contributing to the workshop and to all the 
participants of the workshop.  

 

Malay K. Ganai and Armin Biere 

Program Chairs 
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for the standard sequential strategy using a non-
incremental solver. This line is intentionally not
influencing the range of the y-axis, as it typically
grows so large that it would make the other re-
sults hard to see.

From Fig. 1(a) it can be seen that the shortest
counterexample for benchmark irst.dme6 is of
length 53. The run times of the non-incremental
SAT-solver clearly show the behavior that in-
spired the opportunistic strategies of [15], i.e.
the run time of the non-incremental solver for
small satisfiable formulas is much smaller than
that of the largest unsatisfiable ones. It may
be observed from Fig. 2(a) that for benchmark
bc57sensors.p2neg the run times for the two
smallest satisfiable formulas corresponding to
bounds 104 and 105 are relatively large. An easy
satisfiable formula can however be found a little
further ahead at bound 106, thus the use of an
opportunistic strategy could possibly be benefi-
cial.

Note that all results presented in this arti-
cle demonstrate that the use of the incremental
solver is crucial when performing the standard
sequential strategy. Fig. 3(a) presents run time
behavior for the benchmark eijk.S1238.S which
is the encoding of model checking a property that
holds on all execution paths of the model. This
implies that the formulas are unsatisfiable for all
bounds. Here, the crucial role that incremen-
tal SAT solving often plays in solving BMC is
even clearer. Whereas a non-incremental solver
would take about 100 seconds to find that bound
150 alone is unsatisfiable, the incremental solver
finds this result for all bounds from 0 to 150 se-
quentially in half that time. This is typical be-
havior for many benchmarks corresponding to
model checking a property that holds. It seems
that in these cases the solver learns that the
property holds for all short execution paths in

a way that is easy to update when the bound on
the length of the execution paths is extended.
The solver can be thought of as having tuned it-
self towards verifying the property holds in the
exact same way over and over.

Another way to look at the result presented in
Fig. 3(a) is that by using the standard sequen-
tial strategy we are aiding the solver in proving
the unsatisfiability of the formula corresponding
to the counterexample of length 150, the largest
bound tested here. By forcing it through the se-
quence of formulas we force a direction on the
search that is natural to our problem descrip-
tion, and apparently this is helpful for the SAT-
solver. For benchmarks with this kind of run
time behavior there is clearly no hope for any
opportunistic strategies.

An incremental solver can be started from
any arbitrary bound, and it is possible to pro-
ceed by increasing the bound by more than one
every time a formula is solved. Using bound
increments larger than one is one of the sim-
ple strategies we have tried in our experiments.
This strategy should still be considered oppor-
tunistic because of the “missing information” it
causes for the solver, leading it further away from
the efficiency of incremental solving, and further
towards non-incremental behavior. Given the
small margin of error available for opportunis-
tic approaches for satisfiable benchmarks, and
no chance of any performance improvement for
many unsatisfiable benchmarks, we need to be
careful when applying these approaches. They
are however amongst the most natural ways of
diversifying search strategies amongst nodes in
an environment with parallel computation re-
sources.
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