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01 INTRODUCTION

e ESSENCE: Z3 is a state-of-the-art SMT solver from
Microsoft Research that checks the satisfiability of logical
formulas [1]. Satisfiability Modulo Theories (SMT)
extends SAT solving by allowing reasoning over domains
like real numbers - an example is shown in Figure 1.

e IMPACT: Z3 is widely used in formal methods and
supports various theories like arithmetic and arrays.

Do there exist x, y, z such that this is true:
(x+y+z > 2) AND (10%y < 0.22) AND (z = 2%x+y)

Figure 1: Example linear arithmetic satisfiability problem

02 RESEARCH TOPIC

How do different tactics influence the performance
of Z3 in solving real number arithmetic problems?

e BACKGROUND: Tactics in Z3 are used to “guide” the
solver how to solve a certain problem and tacticals
are tactic combinators [2].

e IDEA: Find problems where specific tactics, or
pipelines significantly speed up Z3's performance and
explain why that is based on the problem structure.
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03 METHODOLOGY
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*A Z3 Solver instance is ran from the Python API as a subprocess
**Logs are later analysed in a separate pipeline

04 RESULTS & CONCLUSIONS

e We confirm that tactic selection can indeed have an impact on
solver time and there is no single custom strategy that works
well across all problem types.

e We identify two key patterns for which we notice a different
behaviour in problem solving time based on the strategy:
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Strum-MBO solve times for the strategy smt vs the default one
Instances all follow a similar structure: do there exist real positive
roots to a (long) non-linear polynomial comprised of 5 to 7 variables

* default with parallelisation
(parallel.enable)

05 FUTURE WORK

Add user-defined means
of parallelization.

Experiment with other
SMT solvers, data, or
strategy configurations.
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