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System Description

ProB [8, 9, 7] is a constraint solver, animator and model checker for software models written
using the specification languages B [1] and Event-B [2]. In order to get access to the benchmarks
and test cases collected in the SMT-LIB, we developed a translator from SMT-LIB to B. An
SMT-LIB model is transformed into a (partial) B specification and fed into ProB’s constraint
solver. A solution found corresponds to a reachable state of the software model. The solution
is then translated back to the corresponding SMT model.

Internally, ProB uses constraint logic programming, relying on the CLP(FD) library of
SICStus Prolog [3]. Custom extensions to it are used to handle infinite domains and to add
addtional inferrence rules [5]. Additionally, ProB itself can use different SMT solvers as addi-
tional backends [6]. For the 2019 SMT competition however, we only use our main backend.

How the constraint solving kernel of ProB can be used as a prover is outlined in [4], where
we compared its performance to other SMT solvers using B and Event-B proof obligations as
benchmarks. Now, the tables are turned and SMT problems will be used as benchmarks in
SMT-COMP.

Supported Logics

The translation from SMT-LIB to B supports all logics not including real arithmetic. In particu-
lar, due to the characteristics of CLP(FD), we expect the performance on linear and non-linear
integer arithmetic to be quite well. In fact, in 2016, ProB won the main track of the NIA
division of SMT-COMP.

However, performance on uninterpreted functions, arrays and bit vectors is rather weak
when compared to state-of-the-art SMT solvers. This is mostly caused by ProB relying too
much on enumeration rather than propagation in these cases. Hence, we suspect that using our
solver on certain theories will not be worthwhile for now. Summarizing, for 2019, we are only
participating in the following logics:

• linear integer arithmetic, both with and without quantifiers,

• non-linear integer arithmetic, both with and without quantifiers, and

• integer difference logic.

We plan to improve translation and support for other logics in the future.

Availability and Usage

ProB is released under the Eclipse Public License v1.0 and is available from www.prob2.de.
Source code is available there as well. In order to compile or run from source you need SICStus
Prolog. The pre-build version can be used without a SICStus license.

www.prob2.de
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You can start ProB on SMT-LIB files by passing them on the command line: probcli

benchmark.smt2. A REPL can be started using a command line switch: probcli --smtlib-cli.
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