
To appear in Proc. CAV 2026

SvLibChecker:
A Light-Weight Tool for Software Model Checking

Dirk Beyer and Marian Lingsch-Rosenfeld

LMU Munich, Munich, Germany
{dirk.beyer, marian.lingsch-rosenfeld}@sosy.ifi.lmu.de

Abstract. SvLibChecker is a small tool for software model checking.
The goal of the tool is to provide a light-weight framework that makes it easy
to implement and explore algorithms for verifying software. The input to
SvLibChecker is given in SV-LIB, an intermediate language that relieves
the developers from dealing with sophisticated language features and their
semantics. Software verifiers can normally be complex software systems with
hundreds of thousands of lines of code. Due to the simple input, algorithms
in SvLibChecker can be written in a succinct way. Our tool currently
provides six different model-checking algorithms. Each algorithm consists of
about 100 lines of Python code. The full project has about 2500 LOC in total,
which are well-documented and have a good test coverage (> 90 %). The sim-
plicity, lean architecture, and modular design of SvLibChecker lends itself
for education. It is much easier to understand the implementation of an al-
gorithm implemented in SvLibChecker, compared to complex verifiers for
languages like C. SvLibChecker’s predicate abstraction with CEGAR has
a performance comparable to CPAchecker, a mature state-of-the-art tool for
software verification. The combination of simplicity and performance makes
SvLibChecker a suitable tool for verification researchers and educators,
for experimenting with new verification approaches and teaching students.
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1 Introduction

Software model checking has become a well-established and mature research
area, with many tools implementing the research results [1]. The success of such
tools has made their implementations complex and hard to maintain, usually due
to (a) the inherent complexity of supporting the semantics of a programming
language and (b) having many optimizations to improve performance. For exam-
ple, most tools participating in SV-COMP [2] are usually complex, due to the
need to support the features of C or Java. This has the effect that verification
researchers often spend more time on dealing with complicated language features
than with improving the verification algorithms themselves.

To improve this situation, in a recent Dagstuhl seminar, the community re-
quested the development of a new intermediate language. Its goal is to facilitate

SvLibChecker is available at: gitlab.com/sosy-lab/software/svlibchecker
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Table 1: Model-checking algorithms implemented in SvLibChecker

Algorithm Description References

Predicate Abstraction
with CEGAR

Abstracts the program state using boolean
predicates, refining the abstraction using CEGAR [6, 7]

Trace Abstraction
with CEGAR

Uses an automaton describing syntactic traces
as abstraction, refining it using CEGAR [8, 9]

k -Induction Uses induction to proof the absence of errors by
checking base cases and inductive steps using BMC [10]

Symbolic Execution Tracks the program state using symbolic
values and path conditions [11]

Bounded Model
Checking (BMC)

Explores the state space using an SMT solver
to check path satisfiability [12]

Value Analysis Tracks constant values or unknown [13]

easier implementation of verification algorithms, verification via transformations,
exchange between verifiers, and a syntax that is easy to approach. The sem-
inar report contains a list of requirements [3]. Furthermore, the community
requested the new language to be included in the competition on software ver-
ification for annual evaluation of the state-of-the-art. Both has happened: the
intermediate language SV-LIB [4] has been developed and a new track (including
SvLibChecker) was added to SV-COMP 1.

SV-LIB extends SMT-LIB [5] by constructs typical of procedural programming
languages, such as procedures, loops, and goto’s. In addition, it has first-level sup-
port for (modular) specifications like assertions, invariants, statement contracts,
among others. To fully make use of SV-LIB’s capability to simplify model-checking
tools, we implemented SvLibChecker, a simple tool for software model check-
ing. Its goal is to enable researchers and educators to quickly implement and
explore model-checking algorithms for software.

SvLibChecker is the first standalone model checker for SV-LIB programs and
implements six different algorithms Table 1. Each algorithm is implemented in its
own file, each being around 100 LOC. In total, the code-base has about 2500LOC,
including tests, translators from and to PySMT, among others. The whole code-
base is well-documented and has a high code coverage (> 90% for statement
and branch coverage). Therefore, the code is well-designed to teach and study
model-checking algorithms. Even though the code-base is small, the predicate ab-
straction of SvLibChecker performs similar to CPAchecker, which is a mature
state-of-the-art tool and the only other verifier supporting SV-LIB currently.

Contributions. In this paper, we provide
• the first light-weight tool for model checking of SV-LIB programs (Sect. 4),
• publicly available and easy-to-understand implementation of six model-checking

algorithms in a well-documented and tested code base (Sect. 5), and
• an evaluation showing that SvLibChecker is precise and efficient (Sect. 5).

1 https://sv-comp.sosy-lab.org/2026/

https://gitlab.com/sosy-lab/software/svlibchecker/-/blob/c719332de5ebbca510f9bd00012172d6181b95a3/src/cegar_predicate_analysis.py
https://gitlab.com/sosy-lab/software/svlibchecker/-/blob/c719332de5ebbca510f9bd00012172d6181b95a3/src/cegar_predicate_analysis.py
https://gitlab.com/sosy-lab/software/svlibchecker/-/blob/c719332de5ebbca510f9bd00012172d6181b95a3/src/cegar_trace_abstraction.py
https://gitlab.com/sosy-lab/software/svlibchecker/-/blob/c719332de5ebbca510f9bd00012172d6181b95a3/src/cegar_trace_abstraction.py
https://gitlab.com/sosy-lab/software/svlibchecker/-/blob/c719332de5ebbca510f9bd00012172d6181b95a3/src/k_induction.py
https://gitlab.com/sosy-lab/software/svlibchecker/-/blob/c719332de5ebbca510f9bd00012172d6181b95a3/src/symbolic_execution.py
https://gitlab.com/sosy-lab/software/svlibchecker/-/blob/c719332de5ebbca510f9bd00012172d6181b95a3/src/bmc.py
https://gitlab.com/sosy-lab/software/svlibchecker/-/blob/c719332de5ebbca510f9bd00012172d6181b95a3/src/bmc.py
https://gitlab.com/sosy-lab/software/svlibchecker/-/blob/c719332de5ebbca510f9bd00012172d6181b95a3/src/value_analysis.py
https://sv-comp.sosy-lab.org/2026/
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1 (set-logic LIA) ; SMT-LIB command to set the logic
2
3 (define-proc add ; declaration of the procedure add
4 ((x0 Int) (y0 Int)) ; input variables
5 ((x Int)) ((y Int)) ; output and local variables
6 (! (sequence
7 (assign (x x0) (y y0)) ; assignment of all terms simultaneously
8 (! (while ; While loop
9 (< 0 y) ; condition of the while loop

10 (assign ; body of the loop is an assign statement
11 (x (+ x 1))
12 (y (- y 1))))
13 :tag while-1)) ; tags are used to denote program locations
14 :tag proc-add))
15
16 (annotate-tag ; command to annotate existing tags
17 proc-add
18 :requires (<= 0 y0) ; pre-condition of add
19 :ensures (= x (+ x0 y0))) ; post-condition of add
20
21 (declare-const xC Int) ; SMT-LIB constants to call add with
22 (declare-const yC Int)
23
24 (assert (<= 0 yC)) ; SMT-LIB assert to satisfy the pre-condition
25
26 (verify-call add (xC yC)) ; verification call

Fig. 1: loop-add-verification.safe.svlib (slightly adapted) example SV-LIB
program which can be verified correctly using SvLibChecker; it specifies a
procedure add (line 3) which returns x, the result of adding x0 and y0 together

2 Related Work

Frameworks for Software Verification. Some frameworks for software ver-
ification provide the connection to abstract domains and the interaction with
them, for example PySMT [14], and JavaSMT [15] provide the interface to SMT
solvers, while Apron [16] provides an interface to numerical abstract domains.
Other frameworks try to make the implementation of new algorithms easier by
providing common infrastructure, but are usually very large and complex. For
example, CPAchecker [17] provides a framework to implement new algorithms
based on the configurable program analysis concept [18], but is a large software
project with hundreds of thousands LOC. Related frameworks like Ultimate [19],
SeaHorn [20], and Kratos [21], suffer from similar problems. Other approaches
like MoXIchecker [22] try to keep the implementation light-weight, but focus
on transition systems and not on software.

Intermediate Languages. Intermediate languages are often used to simplify
the implementation of software verification tools. Since the complexity of sup-
porting a feature rich input language is reduced. Many such languages exist,
like Boogie [23], Why3 [24], MoXI [25], CHCs [26], SMT-LIB [5], among many
others [27, 28, 29, 30, 31]. In contrast to them, SV-LIB [4] is designed specifically
for both software model-checking and deductive verification. In addition, it has
a simple syntax and clear semantics, which makes it a good candidate for a
light-weight model-checker like SvLibChecker.

Program Transformations. In addition to using SV-LIB as input language,
SvLibChecker simplifies its code-base by transforming specifications and proce-

https://gitlab.com/sosy-lab/software/svlibchecker/-/blob/bf341a08572b302edf2fa6502e5a802c9e3ec1a5/examples/loop-add-verification.safe.svlib
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dure calls/returns into new CFA edges during the state-space exploration. There-
fore, algorithms only need to handle statement, without procedure calls/returns,
and assume edges. Program transformations have been studied extensively in the
literature [32, 33, 34, 35, 36, 37, 38], with some works focusing specifically on trans-
forming specifications [39, 40, 41, 42, 43]. Nonetheless, these ideas are usually ap-
plied to the input program in advance, and not during the state-space exploration.

3 Input Language SV-LIB

SV-LIB [4] is an intermediate verification language designed for both software
model-checking and deductive verification. It is based on SMT-LIB [5] and
extends it with constructs typical of procedural programming languages, like
procedures, loops, and gotos. In addition, it has first-level support for (mod-
ular) specifications, such as assertions (check-true), invariants (invariant),
and statement contracts (requires, ensures).

Figure 1 shows an example SV-LIB program which can be verified correctly
using SvLibChecker. It has a procedure add (line 3) which returns x, the result
of adding x0 and y0 together, using y as a local variable. The specification of
add is given as a pre- and post-condition (lines 18 and 19). The pre-condition
is implied by the SMT-LIB assert (line 24), leaving the post-condition to be
shown. The verification task is given by the command verify-call (line 26).

4 Software Verifier SvLibChecker

SvLibChecker is implemented in python using PySMT [14] to interact with
SMT solvers, PySvLib [4] to work with SV-LIB programs, and AutomataLib [44]
to work with finite automata, which is required for trace abstraction.

Importantly, we use PySvLib to transform an SV-LIB program into a CFA,
which is the usual data-structure used by model-checking algorithms. It imple-
ments an usual translation to a CFA, creating a separate CFA for each function.
The translation adds to each CFA node N an attribute N .properties containing
all specifications belonging to it, which aids in tracking them. Furthermore, it
also adds to each CFA node the CFA node Nend which corresponds to the node
at the end of the statement starting at this node, if it exists. Knowing the end
node of the statement is useful to identify the end position for post-conditions.

Currently, SvLibChecker implements six different model checking algorithms
as shown in Table 1. Each algorithm is implemented in its own file and is around
100 LOC. The total code-base has around 2597 LOC, including tests, translators
to and from PySMT, and CLI utilities (see Item Claim3 for a detailed anal-
ysis). The different algorithms are based on a common interface (Algorithm),
and some make use of the state-space exploration typical of model-checking al-
gorithms (State Space Exploration). The precise way the algorithms inherit,
and make use of each other is shown in Fig. 2. All the implemented algorithms
are well-known, therefore we refer to their implementation in SvLibChecker
and relevant references for details, see Table 1.
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C Algorithm
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Fig. 2: Architecture of SvLibChecker, showing all algorithms; we refer to predi-
cate abstraction with CEGAR as predicate abstraction in the text for brevity

To make understanding and debugging the implemented algorithms easier,
SvLibChecker represents the abstract states of each algorithm, as close to
SV-LIB data structures as possible. For example, all predicates in predicate ab-
straction are represented as SV-LIB terms, and paths are represented as sequences
of CFA edges. This removes the need to understand additional intermediate layers
when analyzing the intermediate state and output of an algorithm.

The main reason for the small size of SvLibChecker, is it using SV-LIB as
input language. The second and third main reasons, are: (a) the State Space Explo-
ration component, which handles the state-space exploration, (b) and the handling
of specifications through CFA rewriting during the state-space exploration.

4.1 State-Space Exploration

The full state-space exploration algorithm is shown in Appendix A – Alg. 1. It
consists of a three-fold process: (a) exploring the state space through the CFA
edges, (b) handling the call-stack due to procedure calls/returns by creating new
CFA edges, which are then explored, and (c) transforming specifications into
CFA edges, and exploring them. The first one is standard in model checking
algorithms, while the other two are not usual ways of handling the call-stack and
specifications. Nonetheless, both simplify the implementation massively, since
all algorithms inheriting from the state-space exploration component only need
to know how to: (a) create an initial state of the abstract state tracked by the
algorithm (A0), and (b) how to handle a CFA assume or statement edge without
it being a procedure call or return (execute_edge).

4.2 Specifications as on-the-fly CFA rewriting

It is usual for an analysis to use information from the CFA in order to compute rele-
vant information for it. For example, predicate abstraction needs to know at which
locations to abstract. Therefore, modification of the CFA structure in advance can
affect the behavior of the analyses. That is why, in order to handle all specifications
uniformly, while not modifying the underlying CFA structure, SvLibChecker
rewrites specifications into CFA edge sequences during the state-space exploration.

The rules for rewriting the supported specifications are shown in Fig. 3. They
make use of the current CFA node (N ), the CFA node where the statement ends
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N , Nend, check-true ϕ⇒([assume ¬ϕ], true, {})
N , Nend, requires ϕ⇒([assume ¬ϕ], true, {})
N , Nend, invariant ϕ⇒([assume ¬ϕ], true, {}),

([havoc, assume ϕ], false, {N 7→ϕ})
N , Nend, ensures ϕ⇒([havoc, assume ∧(requires,ψ)∈N .properties ψ], false, {Nend 7→ϕ})

Fig. 3: Rules for rewriting a CFA node N , whose statement in the program ends
in the CFA node Nend, and a specification (name ϕ), into a list of (a) a sequence
of CFA edges, (b) a boolean flag indicating an error state in the successor, and
(c) a mapping of nodes to terms which need to be satisfied at the given node

in the program input program (Nend), and the specification (name ϕ) rewriting
them into a list of (a) a sequence of CFA edges, (b) a boolean flag indicating if the
end state is considered an error state or not, and (c) a mapping of nodes to terms
which need to be satisfied at the given node the next time it is visited, which
behaves the same as adding a one-time extra check-true ϕ to the specifications
of the CFA node for that path being explored. The returned edge sequences are
all explored immediately always starting from the current abstract state.

Note that for modular abstractions, like invariants, the successor state from
the leaving edges of the CFA will usually be subsumed, when using abstraction
like in predicate abstraction, by the successors created from the specification edges.
This is in line with the SV-LIB semantics, where specifications can only add more
traces to the system. Therefore, handling specifications through dynamic CFA
rewrites, results in little overhead from keeping the original CFA edges.

5 Evaluation

SvLibChecker has two main goals: (a) allow researchers to easily implement
new algorithms, and (b) make model-checking algorithms accessible to newcomers
of the field. To show that SvLibChecker is a suitable tool for implementing
new model-checking algorithms, we compare it to CPAchecker [17], a mature
state-of-the-art model-checker (Claim 1 and Claim 2). We show that it performs
similarly to CPAchecker using the same algorithm and SMT-solver back-end.
In addition, we show that it is suitable for education and quickly implementing
new algorithms, since it has a small and well-documented code-base (Claim3).

Claim 1 (Effectiveness): SvLibChecker’s predicate abstraction is comparable
to CPAchecker in terms of solved verification tasks.

Claim 2 (Efficiency): SvLibChecker’s predicate abstraction is comparable
to CPAchecker in terms of consumed run time.

Claim 3 (Code Size): SvLibChecker’s implementations of the algorithms are
short, concise, and documented.

Benchmark Set. In our evaluation, we use SV-Benchmarks, which includes the
first benchmark set of SV-LIB programs with known verdicts, in the current version

https://gitlab.com/sosy-lab/benchmarking/sv-benchmarks
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Table 2: Correctly solved verification tasks (Solved) with percentage of solved
tasks from the total 262 tasks in gray; also given the amount of solved tasks
which do not contain a specification violation (True), those which do (False),
and amount of tasks solved only by a single analysis (Unique); rows are sorted
alphabetically by tool-name, and by the amount of correctly solved tasks

Verifier Analysis Solver Solved True False Unique

CPAchecker Predicate Abstraction MathSAT 161 (61.5%) 126 35 7

SvLibChecker

Predicate Abstraction MathSAT 167 (63.7%) 126 41 3

Trace Abstraction MathSAT 132 (50.4%) 93 39 1

k -Induction Z3 111 (42.4%) 69 42 0

k -Induction MathSAT 110 (42.0%) 68 42 0

Symbolic Execution MathSAT 86 (32.8%) 42 44 0

Symbolic Execution Z3 86 (32.8%) 42 44 0

BMC MathSAT 76 (29.0%) 31 45 0

BMC Z3 76 (29.0%) 31 45 0

Value Analysis – 31 (11.8%) 23 8 0

for SV-LIB programs 6a7152b4. The dataset contains manually written programs
(core-validation and core-verification) as well as programs translated from the C
category C.ReachSafety.Loops of SV-COMP [2] using Cuvee [45] (c-translated).

Benchmark Environment. We use BenchExec [46] to ensure reliable bench-
marking. All benchmarks are performed on machines with an Intel Xeon E5-1230
CPU (4 physical cores with 2 processing units each), 33GB of RAM, and running
the Ubuntu 24.04 operating system. For all experiments we use a cpu-time timeout
of 900 s per tool invocation and restrict it to 2 processing units and 15GB of RAM.

Tools and Configurations. We use CPAchecker in version 4.2.2 [47] in its
SV-COMP’26 configuration, which uses predicate abstraction, with the backend
SMT-Solver MathSAT [48] in version 5.6.15. For SvLibChecker, we use the com-
mit c719332d with a separate configuration for each algorithm. SvLibChecker
uses MathSAT [48] in version 5.6.15 and Z3 [49] in version 4.15.4. This version
of Z3 does not support interpolation, hence we use only MathSAT for predicate
abstraction and trace abstraction which both require interpolation.

5.1 Claim1 Effectiveness of SvLibChecker

Table 2 shows the amount of correctly solved verification tasks by each analysis, in
SvLibChecker and CPAchecker. There were no incorrect results produced by
any verifier. Shown are the total number of correctly solved tasks (Solved), tasks
which do not contain a specification violation (True), those which do (False), and
those which could only be solved by a single analysis (Unique).

The results show that SvLibChecker’s predicate abstraction is the most
effective analysis, solving 167 (63.7%) verification tasks correctly, followed by

https://gitlab.com/sosy-lab/benchmarking/sv-benchmarks/-/commit/6a7152b4bf3f63e583780f2a82fc3bbd44ff62c8
https://gitlab.com/sosy-lab/benchmarking/sv-benchmarks/-/tree/6a7152b4bf3f63e583780f2a82fc3bbd44ff62c8/sv-lib/core-validation
https://gitlab.com/sosy-lab/benchmarking/sv-benchmarks/-/tree/6a7152b4bf3f63e583780f2a82fc3bbd44ff62c8/sv-lib/core-verification
https://gitlab.com/sosy-lab/benchmarking/sv-benchmarks/-/tree/6a7152b4bf3f63e583780f2a82fc3bbd44ff62c8/sv-lib/c-translated
https://gitlab.com/sosy-lab/software/svlibchecker/-/blob/c719332de5ebbca510f9bd00012172d6181b95a3
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Fig. 4: Time taken by SvLibChecker and CPAchecker to obtain the n-th fastest
result across all 262 verification tasks; legend is sorted alphabetically by tool-name,
followed by the amount of correctly solved tasks

CPAchecker’s predicate abstraction, which solved 161 (61.5%) verification tasks
correctly. This is due to SvLibChecker supporting modular specifications, which
are not supported by CPAchecker. When not considering the tasks with modular
abstractions (invariants, and pre- and post-conditions, i.e., the c-translated tasks),
CPAchecker’s predicate abstraction and SvLibChecker’s predicate abstraction
solve the same amount of tasks correctly. This is interesting, since CPAchecker is a
mature state-of-the-art model-checker, while SvLibChecker follows a light-weight
implementation. Showing that SvLibChecker can perform at a comparable level
to state-of-the-art tools using the same algorithm and SMT-solver back-end.

Notably, SvLibChecker’s predicate abstraction and CPAchecker’s pred-
icate abstraction each solve some tasks which no other analysis could solve.
This shows that both implementations have some unique strengths. Note that
these tasks do not contain modular specifications, since those can also be solved
by trace abstraction or k -Induction.

Looking at the different SMT solvers used by SvLibChecker, we see that
MathSAT performs similarly to Z3. The only exception is k -Induction, where Z3
solves 1 more task correctly than MathSAT. This indicates that the choice of
SMT solver has only a minor influence on the effectiveness of SvLibChecker.

SvLibChecker solves a similar amount of tasks as CPAchecker using the
same algorithm and SMT-solver back-end. It outperforms CPAchecker,
since it handles modular specifications like invariants.

5.2 Claim2 Efficiency of SvLibChecker

Figure 4 shows the time taken by each analysis in SvLibChecker and CPAchecker
to obtain the n-th fastest result across all 262 verification tasks. Overall, we see
that for both tools and all analyses most tasks are solved in less than 10 sec-

https://gitlab.com/sosy-lab/benchmarking/sv-benchmarks/-/tree/6a7152b4bf3f63e583780f2a82fc3bbd44ff62c8/sv-lib/c-translated
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Table 3: Lines of code (LOC) and comments for each file containing the corre-
sponding algorithm (stand-alone), and including all dependency files according to
Fig. 2 (cumulative); additionally the total size for all algorithm files together, and
for the entire repository are shown; rows sorted according to stand-alone size

Stand-Alone Cumulative

Algorithm LOC Comments LOC Comments

Trace Abstraction 113 62 196 131

Symbolic Execution 101 27 379 223

BMC 87 19 365 215

Predicate Abstraction 86 50 461 276

Value Analysis 75 25 353 221

k -Induction 59 22 424 237

All Algorithms 604 274 896 431

Total Code Base 2597 722 2597 722

onds, with only a few tasks taking between 10 s and 900 s. This shows that
SvLibChecker has a similar efficiency as CPAchecker.

Looking to the left of the quantile plot, we see that SvLibChecker solves
its first task around 2 seconds faster than CPAchecker. This is likely due to
SvLibChecker being a python based tool, which has no startup overhead, while
CPAchecker being a Java based tool requires the startup of the JVM.

When comparing algorithms which use different SMT-solvers, we see no sig-
nificant difference in time taken. With both Z3 and MathSAT showing similar
performance. This indicates that the choice of SMT-solver has only a minor
influence on the efficiency of SvLibChecker.

Both SvLibChecker and CPAchecker solve most verification tasks
within 10 s with only a few taking longer. Overall, SvLibChecker is
slightly faster than CPAchecker, mainly due to the difference in startup
time (JVM).

5.3 Claim3: Code Size of Implemented Algorithms

Table 3 shows the amount of lines of code (LOC) and amount of comments for each
file containing the corresponding algorithm implemented in SvLibChecker, as
well as the size for all algorithm files together and the entire repository. The count
was performed using CLOC2 a state-of-the art tool for such purposes. We dis-
tinguish between two ways of counting: (a) stand-alone, which considers only the
algorithm file itself, mimicking the complexity of understanding a new algorithm
2 https://github.com/AlDanial/cloc

https://github.com/AlDanial/cloc
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integrated into SvLibChecker, and (b) cumulative, which includes all files corre-
sponding containing one of the algorithm being used or inherited from according
to Fig. 2, mimicking the complexity of understanding the algorithm from scratch.

From Table 3 it follows that to understand each algorithm implemented in
SvLibChecker as a stand-alone component, one needs to read only around 100
LOC. In case one also wants to understand the algorithm dependencies, one needs
to read around 500 LOC. The main contribution to the dependency size comes
from the state-space exploration (195 LOC) and the base algorithm interface
(83 LOC). Since most dependencies are shared, one needs to only read 896 LOC
to understand all algorithms together with their dependencies. In particular,
the code is well-documented, since the average ratio of comments to code is
around 0.46 for all algorithm files. This means that on average each second line
of code is accompanied by a line with a comment.

If one wants to understand the entire SvLibChecker code-base, including
tests, translators to and from PySMT, CLI utilities, among others, one has to
read around 2500 LOC. This is very little compared to existing tools for software
model-checking, which usually contain tens if not hundreds of thousands of LOC.

In addition to its small code-size and good documentation, the SvLibChecker
code-base has a high test coverage. It has 93% statement coverage, and 92%
branch coverage, reported by its CI. The test-coverage is not higher, mainly
due to defensive programming in some modules, making it hard, or in some
cases impossible to cover all branches.

SvLibChecker has a small, well-documented code-base with a high
test coverage. This makes it easy to understand existing algorithms, and
implement and experiment with new algorithms inside it.

6 Conclusion

SvLibChecker is a light-weight tool for software model checking, aiming to
make implementing and exploring (new) algorithms for verifying software easier.
Currently, it implements six different well-known model-checking algorithms. Each
algorithm is implemented in its own file in around 100 lines of code. Its total code-
base is only around 2500 lines of code, with a code coverage above 90%. The code is
also well-documented, having an average 0.46 comment to code ratio, for algorithm
files. It achieves its simplicity by using SV-LIB as input language, having a lean
and modular architecture, and using program transformations during the state-
space exploration to handle procedure calls/returns and specifications. Despite its
simplicity, SvLibChecker’s predicate abstraction achieves a comparable perfor-
mance to CPAchecker’s, a mature state-of-the-art tool for software verification.

The combination of simplicity and performance makes SvLibChecker a
suitable tool for both software verification researchers and educators, for exper-
imenting with new verification approaches, and teaching students.
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A State-Space Exploration Algorithm
Algorithm 1 shows the complete state-space exploration algorithm which is the
backbone of most model-checking algorithms implemented in SvLibChecker. It
consists of three main parts: (a) exploring the state space through the CFA edges,
(b) handling the call-stack due to procedure calls/returns by creating new CFA
edges on-the-fly, and then exploring them, and (c) transforming specifications
into CFA edges on-the-fly, and exploring these new edges.

Note that for the state-space exploration to work correctly, the is_subsumed
function should only return true for two nodes if they are both errors or both
non-errors, and both have the same delegated specification checks.
Algorithm 1 State-Space Exploration Algorithm common to most Model Check-
ing Algorithms implemented in SvLibChecker
Require: Start node A0 representing the initial abstract state
Ensure: Verdict (Correct/Incorrect) and the reachability graph R of explored states

▷ Helper Function to handle a single edge ◁
1: function handle_edge(Ai, e, R, waitlist)
2: Ai+1←execute_edge(Ai, e)
3: if ¬is_subsumed(Ai+1, R) then
4: waitlist.push(Ai+1)
5: R.add(Ai, e, Ai+1)
6: end if
7: end function

▷ Main State-Space Exploration ◁
8: function state_space_exploration(A0)
9: waitlist← [A0] ; R←({A0},∅)

10: while |waitlist|>0 do
11: Ai←waitlist.pop()

▷ Return if an error state is reached
12: if Ai.hasError then return Incorrect, R
13: end if

▷ Explore all normal CFA edges
14: for all e∈Ai.cfaNode.leavingEdges do
15: handle_edge(Ai, e, R, waitlist)
16: end for

▷ Handle the callstack by creating CFA edges
17: for all e∈handle_callstack(Ai) do
18: handle_edge(Ai, e, R, waitlist)
19: end for

▷ Transform specifications into CFA edges
20: for all E∈transform_properties(Ai.cfaNode) do
21: Aprop←Ai
22: for all e∈E do
23: handle_edge(Aprop, e, R, waitlist)
24: end for
25: end for
26: end while

return Correct, R
27: end function
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