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Abstract—SPARK is a language and toolset, used mainly
for safety-critical systems, that has grabbed much attention
from both the industrial and academic arenas. We believe that
the language can be used as a workbench to further develop
theories and tools about program verification, including con-
currency and real-time behaviour, as well as other verification
challenges, and that these studies may benefit both arenas.

In this fast abstract we will talk about what our team is
currently working on and what are our aims. We will mainly
focus on proof support for sequential programs.
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I. INTRODUCTION

The SPARK [1] language is a subset of the Ada program-
ming language, augmented with source code annotations that
are written as special comments. All SPARK programs are
valid Ada programs and, in fact, SPARK programs are meant
to be compiled using Ada compilers. Furthermore, SPARK
has a dedicated toolset that, besides enforcing SPARK’s
coding practices, generates verification conditions (VC),
based on the available annotations and source code, and
provides tools to help discharge them, both automatically
and interactively.

One of the problems with the toolset is that it is self-
contained, e.g., it generates VCs that are meant to be proven
with its own tools. SPARK would benefit greatly from
having multi-prover support, as can be found in Krakatoa [2]
and Frama-C/Jessie [3] [4] [5]. This would enable the use of
a wide range of automatic theorem provers (ATP), as well as
proof assistants. We believe this would benefit the SPARK
community by having a larger number of people, that already
know and are able to use other ATPs and proof assistants,
use SPARK without having to learn how to use the proof
tools from the SPARK toolset. Furthermore, some of these
ATPs are able to show counter-examples when some VCs
are found to be invalid, such as the CVC3 [6] tool.

II. IMPROVING SPARK’S PROOF SUPPORT FOR
SEQUENTIAL PROGRAMS

We intend to improve the proof support for SPARK in
two ways: a) by supplying a Hoare Logic [7] (HL) for the

Figure 1. Flowchart for the proof toolchains

language and a mechanically verified verification condition
generator (VCGen), thus having a formally correct basis that
can be used by other tools and b) by providing an alternate
proof toolchain for SPARK, dubbed mSPARK 1, that will
use that VCGen and will target the Why [8] platform.

Regarding a), there is already a formal specification of
SPARK83 [9] written in HL and Z [10] notation but it is
outdated regarding the current state of the language. Also,
the VCGen and its implementation, to our knowledge, are
not mechanically verified for soundness and correctness,
although the implementation is itself written in SPARK.

In Figure 1 we represent the flow of the proof toolchains.
Notice that while we intend to augment the annotation
language of SPARK with new features (mostly inspired by
ACSL [11]), we will not break the compatibility with the
SPARK proof toolchain. This is possible, using a new no-

1The m stands for mini, although we are aiming at a large subset of
SPARK. In the future it could stand for Minho, the location of our campus.



tation for the new annotations, that will only be recognized
by the mSPARK toolchain and ignored by SPARK, while
providing support for the existing annotations of SPARK in
our toolchain.

The user can then choose to use the original toolset
of SPARK or to use SPARK’s Examiner plus the proof
toolchain that is being developed. Even if no new annota-
tions are used, we can still have the added benefit of multi-
prover support provided by the Why platform.

Some literature [12] suggests that the Simplifier, the ATP
of the SPARK toolset, is very capable of discharging VCs.
While this is true for VCs related to safety, we believe
that this improved proof support will benefit mainly the
verification of correctness of programs written in SPARK
and not only its safe behaviour.

Thanks to our ongoing dialogue with members of the
SPARK community, we have already managed to identify
a subset of SPARK with which we will be working. This
subset will be an extension to the work done by Crolard and
colleagues, that was used as teaching material for one of his
courses on program verification. This extension will include
the HL and VCGen for our subset of the language as well as
the mechanical verification of the VCGen’s soundness and
of the correctness of the implementation.

We are also interested in the approach taken in recent
work [13], where the Coq [14] proof assistant is paired up
with Gappa [15] to certify programs that use floating-point
arithmetic. Gappa can now be used directly from Coq, as a
proof tactic, since version 8.2.

III. CONCLUSION

We have presented the work that we have been developing
related to the verification of sequential programs written
in SPARK and what may be done to improve SPARK’s
proof tool support. The approach that is being taken is to
formally specify the HL and VCGen and to mechanically
verify the soundness of the specification and the correctness
of the implementation. This implementation will target the
Why platform, thus providing a multi-prover environment
for SPARK.

While implementing our own proof toolchain, we strive
to maintain the compatibility with the original SPARK
toolchain, thus giving the user the choice to use two different
toolchains that may be viewed as complementary.

We have also identified some features that are available
in ACSL (that were not detailed here) that would increase
the expressive power of SPARK for deductive program
verification. We are also interested in work that has been
done recently on certifying floating-point code and we plan
to integrate that approach in the mSPARK toolchain.
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[2] C. Marché, P. C. Mohring, and X. Urbain, “The krakatoa tool
for certification of java/javacard programs annotated in jml,”
Journal of Logic and Algebraic Programming, vol. 58, no.
1-2, pp. 89–106, 2004.
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