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Abstract. The 14th edition of the Competition on Software Verification
(SV-COMP 2025) evaluated 62 verification tools and 18 witness validation
tools, making it the largest comparison of its kind so far. Out of these,
35 verification and 13 validation tools participated with an active sup-
port of teams led by 33 different representatives from 12 countries. The
verification track of the competition was executed on a benchmark set of
33353 verification tasks with C programs and 6 different specifications
(reachability, memory safety, memory cleanup, overflows, termination, and
data races) and 674 verification tasks with Java programs checked for
assertion validity. Additionally, we considered 673 verification tasks with
Java programs checked for runtime exceptions as a demo category. The val-
idation track analyzed the witnesses generated in the verification track and
newly also 103 handcrafted witnesses. To handle the increasing complexity
of the competition, the organization committee has been established.
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1 Introduction

This report presents the objectives, processes, rules, participants, and results of
SV-COMP 2025. It extends the series of competition reports (see footnote). This
year, we focus on a more precise description of the current category structure, com-
petition workflow, scoring schema, and changes in the competition done in 2025.
The 14th Competition on Software Verification (https://sv-comp.sosy-lab.org/2025)
is again the largest comparative evaluation ever in this area. The objectives of the
competitions were discussed earlier (1-4 [23]) and extended over the years (5-6 [24]
and 7 [30]):

1. provide an overview of the state of the art in software-verification technology
and increase visibility of the most recent software verifiers,

This report extends previous reports on SV-COMP [17, 18,19, 20, 21, 22, 23, 24, 25,27, 28, 30].
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2. establish a repository of software-verification tasks that is publicly available
for free use as a standard benchmark suite for evaluating verification software,

3. establish standards that make it possible to compare different verification
tools, including a property language and formats for the results,

4. accelerate the transfer of new verification technology to industrial practice by
identifying the strengths of the various verifiers on a diverse set of tasks,

5. educate PhD students and others on performing reproducible benchmarking,
packaging tools, and running robust and accurate research experiments,

6. provide research teams that do not have sufficient computing resources with
the opportunity to obtain experimental results on large benchmark sets, and

7. conserve tools for formal methods for later reuse by using a standardized
format to announce archives (via DOIs), default options, contacts, competition
participation, and other meta data in a central repository.

The SV-COMP 2020 report [24] discusses the achievements of the SV-COMP
competition so far with respect to these objectives.

Related Competitions. SV-COMP is one of many competitions that measure
progress of research in the area of formal methods [16]. Competitions can lead
to fair and accurate comparative evaluations because of the involvement of the
developing teams. The competitions most related to SV-COMP are RERS [84],
VerifyThis [70], Test-Comp [29], and TermCOMP [77]. The SV-COMP 2020
report [24] provides a more detailed discussion.

Quick Summary of Changes. We aim to keep the setup of the competition
stable. Still, there are always improvements and developments. For the 2025
edition, the following changes were made:

e The organization committee was established.

e The number of considered verification tasks again increased in both C and
Java languages: the number of C tasks increased from 30300 in 2024 to 33 353
and the number of Java tasks increased from 587 in 2024 to 674 (not counting
the demo category mentioned below).

e We newly considered the property saying that a Java program does not cause
a runtime exception. We used 673 tasks with this property as a demo category.

e In the validation track, we newly used 103 handcrafted witness validation
tasks as a complement to the validation tasks generated by verifiers.

e The category structure was extended by three new base categories with C
programs added to meta category SoftwareSystems, namely SoftwareSystems-
Intel-TDX-Module-ReachSafety, SoftwareSystems-uthash-Mem Cleanup, and
SoftwareSystems-Device DriversLinuz64- Termination, one new base category
RuntimeFzception-Java with Java programs (ran as a demo category due to
late announcement) added to JavaOverall, and one new meta category Vali-
dationCrafted of handcrafted validation tasks divided into two base categories
Correctness Witnesses-Loops and Violation Witnesses- ControlFlow.

e The definition of the memory safety subproperty expressing that all allocated
memory is tracked was reformulated more precisely.
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e The validation of violation witnesses in version 2.0 turned into a regular
category due to a higher number of participating tools.

e The normalization formula computing the scores in meta categories was
modified to ignore void tasks and empty categories.

e We now officially recognize two types of hors-concours participants: meta ver-
ifiers and inactive participants, which are tools without active team support.

e The medals can be assigned only for positive scores.

2 Organization and Processes

Organization. The competition was established and ran for the first 13 years
by Dirk Beyer. The SV-COMP community supported the competition mostly
by maintaining the collection of verification tasks. Executing the competition
in its current form would not be possible without the benchmarking framework
BencHExEC [42] and the system for distributed benchmark execution Bench-
Croup [35], which are developed and maintained by his research group. Since the
beginning, the numbers of benchmarks and participants are substantially growing.
Moreover, completely new layers of complexity were added with witness validation,
the whole validation track, and a second format of witnesses. To distribute the
effort necessary to smoothly run of the competition, the organization committee
was established before the SV-COMP 2025. The competition has now two chairs
(Dirk Beyer and Jan Strejéek) and members in charge of benchmark quality
(Zsofia Adam, Raphaél Monat, Simmo Saan, and Frank Schiissele), category
structure (Thomas Lemberger), infrastructure development (Philipp Wendler,
Po-Chun Chien, Marek Jankola, Henrik Wachowitz, Matthias Kettl, and Marian
Lingsch-Rosenfeld), and reproducibility (Levente Bajczi).

Procedure. SV-COMP is an open competition (also known as comparative eval-
uation). Verification tasks and handcrafted validation tasks are publicly available
in a repository (Table 4) where anyone can contribute. The competition has
basically two phases: training and evaluation. During the training phase, partici-
pating teams can repeatedly submit new versions of their tool. The organizers
run the tool on relevant tasks and provide the results to the whole community.
The participants can inspect the results, fix bugs in their tools and submit a
new version or report an issue with some tasks. The set of verification tasks and
handcrafted validation tasks is frozen approximately two weeks before the the end
of the training phase. In the evaluation phase, the tools are again executed on all
relevant tasks, the participants are asked for an inspection of the results and they
can challenge the validity of some tasks. After removing the invalid tasks (they
are marked as void), the results are announced on the competition web site.

Competition Jury. The competition jury reviews the competition contribution
papers and helps the organizer with resolving any disputes that might occur
(cf. competition report of SV-COMP 2013 [18]). The tasks of the jury were
described in more detail in the report of SV-COMP 2022 [27]. The jury consists
of the SV-COMP chairs and one representative of each actively participating
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tool. The representatives of participating tools circulate every year after the
tool-submission deadline. The current representatives are listed in Tables 6 and 7.
The jury includes one additional member, P. Darke (TCS, India), representing a
tool that ultimately did not actively participate due to license issues. The current
jury is also listed on the web site (https://sv-comp.sosy-lab.org/2025/committee.php).

3 Tasks, Workflow, and Scoring

Verification and Validation Tasks. A verification task consists of a program, a
property to be verified, and an expected verification result. A validation task is a
program, a property, and a witness of the program correctness or property violation
to be validated. SV-COMP 2025 supports witnesses in two versions of the witness
format, namely 1.0 [37] and 2.0 [7]. Some validation tasks (e.g., the handcrafted
ones) contain also the expected validation result. SV-COMP 2025 used the task-
definition format in version 2.1 to denote the verification and validation tasks.

Properties. In connection with C programs, we consider 6 different properties:
unreachability of a given function (referenced as unreach-call in the competi-
tion), memory safety (valid-memsafety) composed of three subproperties saying
that all pointer dereferences are valid (valid-deref), all memory deallocations are
valid (valid-free), and all allocated memory is tracked (valid-memtrack), mem-
ory cleanup (valid-memcleanup) saying that all allocated memory is deallocated
before the program terminates, no overflow (no-overflow) saying that operations
on signed integers never overflow, no data race (no-data-race) saying that the
program does not contain any data race, and termination (termination) saying
that the program always terminates. Note that a program is considered memory
safe only if it satisfies all three subproperties. The subproperties are used in partic-
ular to report what is violated if a program is not memory safe. For Java programs,
we consider the property assertion validity (assert_java) and newly also no
runtime exception (runtime-exception). We refer to the conference web page for
precise definition of these properties (https://sv-comp.sosy-lab.org/2025/rules.php).
We note that the precise definition of tracked memory was modified for SV-COMP
2025 as the previous definition was ambiguous.

Categories. The verification tasks are divided into base categories loosely reflect-
ing the programming language, program features, the considered property, and the
source of the benchmarks. Base categories are accumulated into meta categories.
For the C language, there are two levels of meta categories. The top level contains
the category Owerall of all C verification tasks and the category FalsificationOver-
all, which is rather specific. The category FalsificationOverall was originally
introduced to support bug-finding tools. It has basically the same structure as
Overall, but it contains only the tasks with safety properties, which are all but
termination. In other words, FalsificationOverall does not contain the whole meta
category Termination and base category SoftwareSystems-DeviceDriversLinux6-
Termination. It also uses a specific scoring schema as explained below. For Java
language, there is only a single meta category called JavaOverall. The category
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Meta Categories

Overall E———> ConcurrencySafety >

FalsificationOverall
(the same as Overall,
but contains no
*Termination™*
categories and uses
a specific scoring;
not used in
validation track)

(contains only validation tasks;
not used in verification track)

Base Categories

ReachSafety-Arrays
ReachSafety-BitVectors
ReachSafety-ControlFlow
ReachSafety-ECA
ReachSafety-Floats
ReachSafety-Heap
ReachSafety-Loops
ReachSafety ———>{ ReachSafety-ProductLines
ReachSafety-Recursive
ReachSafety-Sequentialized
ReachSafety-XCSP
ReachSafety-Combinations
ReachSafety-Hardware
ReachSafety-Hardness
ReachSafety-Fuzzle

MemSafety-Arrays
MemSafety-Heap
MemSafety-LinkedLists
MemSafety-Other
MemSafety-Juliet
MemSafety-MemCleanup

MemSafety ————>

ConcurrencySafety-Main
ConcurrencySafety-MemSafety
ConcurrencySafety-NoOverflows
NoDataRace-Main

NoOverflows-Main
NoOverflows NoOverflows-Juliet ]
Termination-BitVectors
Termination-MainControlFlow

Termination-MainHeap
SoftwareSystems = Termination-Other

Termination

SoftwareSystems- AWS-C-Common-ReachSafety
SoftwareSystems-coreutils-MemSafety
SoftwareSystems-coreutils-NoOverflows
SoftwareSystems-BusyBox-NoOverflows
SoftwareSystems-DeviceDriversLinux64-ReachSafety
SoftwareSystems-DeviceDriversLinux64Large-ReachSafety
SoftwareSystems-DeviceDriversLinux64-MemSafety
SoftwareSystems-Intel-TDX-Module-ReachSafety
SoftwareSystems-Other-ReachSafety
SoftwareSystems-Other-MemSafety
SoftwareSystems-uthash-ReachSafety
SoftwareSystems-uthash-MemSafety
SoftwareSystems-uthash-NoOverflows
SoftwareSystems-uthash-MemCleanup
SoftwareSystems-DeviceDriversLinux64-Termination

Ve ClmBiel ‘>[CorrectnessVVitne%ses—Loops ]

ViolationWitnesses-ControlFlow

JavaOverall

fReaChSafety—J ava,
l RuntimeException-Java Cemo

Fig. 1: Category structure for SV-COMP 2025; ™ marks the demo category,

new categories are green
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structure was significantly updated for SV-COMP 2024. For SV-COMP 2025,
we added 3 new base categories to the category SoftwareSystems. Further, the
category JavaQOuverall was extended with the base category RuntimeEzception-
Java of verification tasks with the property no runtime exception. This base
category ran only as a demo category because it was announced shortly before
the competition deadlines. As a consequence, this base category is not reflected in
the score computations of JavaOuverall The current category structure including
the new categories is shown in Fig. 1. The meta categories and the number of
verification tasks they contain are shown in Tables 10, 11, and 12 presenting the
results of the verification track. Finally, the categories are described in detail on
the competition web site (https://sv—comp.sosy—lab.org/QOQS/benchmarks.php).

All validation tasks are basically divided into 4 groups: the witnesses of
program correctness are separated from the witnesses of property violation and
each of these two groups is again divided according to the used witness format
(version 1.0 or 2.0). In each of the four groups, the validation tasks are organized
basically in the same category structure: each validation task generated by a
verifier is in the base category determined by the corresponding verification task.
The handcrafted validation tasks are stored in two new base categories united in a
new meta category called ValidationCrafted as shown in Fig. 1. The meta category
FalsificationOverall is not considered in the validation track. As the witness
formats and current validators have certain limitations, SV-COMP 2025 supports
witnesses in individual formats only for selected properties and categories, as
shown in Table 1. Some categories in some groups are empty, for example because
SV-COMP does not support the particular witness format for the category. All
empty categories are removed from the category structures of the groups.

Competition Workflow. Roughly speaking, the inputs of the competition are
(a) verification tasks and, for each verifier and witness validator, the participating
teams provide (b) benchmark definition listing the base categories the tool is
supposed to be applied on (i.e., the tool opts-out from the categories that are
not listed there), (c) tool-info module that specifies the interface for running the
tool and interpreting its results, and (d) tool archive on Zenodo from where the
tool is downloaded. The inputs provided by participating teams are described
more precisely in the report for Test-Comp 2021 [26] (SV-COMP and Test-Comp
use similar workflow and components).

The verification track proceeds as follows. The competition scripts run each
verifier on all relevant verification tasks given by its benchmark definition. If the
verifier solves a task, it returns either TRUE meaning that the program satisfies
the given property or FALSE meaning that the program violates the property.
The output TRUE is accompanied with a correctness witness and the output
FALSE with a wiolation witnesses in some of the formats supported by SV-COMP
for the corresponding property and category (see Table 1). When SV-COMP
supports both formats, the verifier can actually produce two witnesses, one in
each format. If no format is supported, the witness is not required. This is the case
of correctness witnesses in categories *-Arrays, *-Floats, *-Heap, *MemSafety?,
ConcurrencySafety-*, *NoDataRace*, *Termination-*, and *-Java. The generated
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Table 1: Support of witnesses in individual formats based on property and category;
‘~’ indicates that the property is not relevant for the witness type in the column

Correctness Violation
Witnesses Witnesses

Property Categories vl 0 v2.0 v1.0 v2.0

all except *-Arrays, *-Floats,

*-Heap, and ConcurrencySafety-* v v v v

unreach-call

unreach-call *_Arrays, *-Floats, and *-Heap v v
unreach-call ConcurrencySafety-* v
valid-memsafety  all - -
valid-deref all except ConcurrencySafety-* - - v v
valid-deref ConcurrencySafety-* — — v
valid-free all except ConcurrencySafety-* - - v v
valid-free ConcurrencySafety-* - - v
valid-memtrack all - — v
valid-memcleanup all 4
no-overflow all except ConcurrencySafety-* v v v v
no-overflow ConcurrencySafety-* v
no-data-race all v
termination all v
assert-java all v
runtime-exception all 4

witnesses are turned into validation tasks. If the program of the validation task
is written in C, we run WiTnessLINT to check that the witness adheres to the
format. If the answer is negative, the witness is syntactically invalid and we never
consider such a witness as confirmed. We do not apply this step for validation
tasks with programs in Java as there is no witness linter for these witnesses.
Competition scripts then run all suitable validators on each validation task, where
suitability is determined by the benchmark definition of validators. Each validator
can either confirm the task, refute it, or fail to solve it. A validator confirms
a correctness witness by returning TRUE and refutes it by returning FALSE. A
violation witness is confirmed by FALSE and refuted by TRUE.

The validation track uses the same inputs, only the verification tasks are
replaced by walidation tasks. These are the handcrafted validation tasks and all
validation tasks generated by the verifiers in the verification track and successfully
checked by WitnessLinT. A validation task contains an expected result if it is
handcrafted or if it was generated with an incorrect verification result (i.e., it
contains a correctness witness for a verification task with property violation or a
violation witness for a verification task with a correct program). In the latter case,
the expected validation result corresponds to refutation. Each validator is executed
on all validation tasks specified by the corresponding benchmark definition.

Computing Resources. The computing resources for each tool execution were
the same as in SV-COMP 2024. Each verifier run was limited by 15 GB of memory
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Table 2: Scores per individual verification results used since SV-COMP 2021

Result Points Description

Program correctly reported to satisfy the property and

TRUE correct +2 the correctness witness confirmed (or not required)
TRUE incorrect —32 Incorrect program reported as correct (wrong proof)
FALSE correct 11 Property violation was correctly found and the violation

witness was confirmed
FALSE incorrect —16  Violation reported but the property holds (false alarm)

and 15 min of cumulative CPU time on 4 processing units. Each run of a validator
was limited to 2 processing units, 7 GB of memory, and 1.5min of CPU time
for violation witnesses and 15 min of CPU time for correctness witnesses. The
machines for running the experiments are part of a computer cluster at the
SoSy-Lab at LMU, which consists of 168 machines, where each machine has one
Intel Xeon E3-1230 v5 CPU with 8 processing units, a frequency of 3.4 GHz, 33 GB
of RAM, and a GNU/Linux operating system (x86_64-linux, Ubuntu 24.04 with
Linux kernel 6.8). We used BencHExEC [42] to measure and control computing
resources (CPU time, memory) and BencuCroup [35] to distribute, install, run,
and clean-up verification runs, and to collect the results.

Scoring Schema. For verification track, the scoring schema of SV-COMP 2025 in
base categories was the same as for SV-COMP 2021. Table 2 lists all the cases when
verification results are awarded with non-zero points, where a verification result is

e incorrect if it does not agree with the expected result of the verification task,

e correct if it agrees with the expected result and the produced witness (or at
least one of them if there are two) is confirmed by some validator. In the
categories where correctness witnesses are not required, a verification results
is correct whenever it agrees with the expected result.

When a verification result agrees with the expected result but no validator confirms
the witness (although it is required), we call the result correct-unconfirmed. The
score of a verifier in a base category is simply the sum of the points for individual
verification tasks. The score for a meta category is computed from the scores of
all contained (meta or base) categories on the next level and the number of tasks
in these categories. Formally, if a meta category contains k categories of the next
level and the i-th contained category has the score s; and consists of n; verification
tasks, then the meta category gets the score (XX s;/n;) - (X5 n;)/k, i.e., the
sum of scores in each category normalized by the number of tasks in the category
multiplied by the average number of tasks in the contained categories. Note that
in previous years, the numbers n; included also void tasks that are technically
in categories but are not used in the competition (a verification task is marked
as void typically because it was changed for some serious reason after the task
freezing deadline). Since SV-COMP 2025, these void tasks are not included in n;.
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Table 3: Scores per individual validation results used since SV-COMP 2024

Description for correctness witnesses

Result Points Description for violation witnesses
TRUE " 49 The correctness witness was correctly confirmed
correc The violation witness was correctly refuted
TRUE i " _39 The correctness witness was confirmed but it is not correct
RUE Incorrec The violation witness was refuted but it is correct
FALSE " 11 The correctness witness was correctly refuted
correc The violation witness was correctly confirmed
. . The correctness witness was refuted but it is correct
FALSE incorrect —16

The violation witness was confirmed but it is not correct

The scoring in FulsificationOverall and its subcategories is slightly different.
As this meta category was motivated by tools that can only find a bug, the
scores in its base categories are sums of the points for results FALSE (both
correct and incorrect), while the results TRUE are ignored. The computation
of scores for meta categories remains unchanged.

For validation track, the scoring schema of SV-COMP 2025 in base categories
was the same as for SV-COMP 2024. The biggest difference from the verification
track comes from the fact that many validation tasks do not contain the expected
validation result. In fact, it is contained only in handcrafted validation tasks and
in the tasks generated by verifiers that solve some verification task incorrectly
(and thus the witness they produce should be refuted). For the remaining tasks,
the expected results are determined by voting. For each such a task, we collect
the results from all validators that solved (i.e., confirmed or refuted) the task.
If we have at least two such results and at least 75% of them agree on their
decision, then the expected result is set by the majority vote. In all other cases,
the expected result is not determined and the validation task has no influence on
the validation track results as it is considered void. Tool developers can inspect the
results and convince the community that a voted expected results is in fact wrong.
In such a case, the corresponding validation task is removed from the competition.

Table 3 lists all the cases when validation results are awarded with non-zero
points. A validation result TRUE or FALSE is considered correct if it agrees with the
expected result and incorrect otherwise. To compute the scores in base categories,
we virtually divide each base category C into two subcategories C., C,,, where

e (. contains the witnesses that are expected to be correct (i.e., correctness
witnesses with the expected result TRUE and violation witnesses with the
expected result FALSE), and

e (', contains the witnesses that are expected to be wrong (i.e., correctness
witnesses with the expected result FALSE and violation witnesses with the
expected result TRUE).

The score of a validator in each subcategory C., C,, is the sum of the points for
individual validation tasks in the subcategory. If some of the subcategories C,, C,
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Table 4: Publicly available components for reproducing SV-COMP 2025

Component Repository Version
Verification Tasks gitlab.com/sosy-lab/benchmarking/sv-benchmarks svcomp25
Benchmark Definitions gitlab.com/sosy-lab/sv-comp/bench-defs svcomp25
Tool-Info Modules github.com/sosy-lab/benchexec 3.29
Verifiers gitlab.com/sosy-lab/benchmarking/fm-tools svcomp25
BeNncHEXEC (Benchmarking) github.com/sosy-lab/benchexec 3.29
BencuCroup (Distribution) gitlab.com/sosy-lab/software/benchcloud 1.3.0
Witness Format gitlab.com/sosy-lab/benchmarking/sv-witnesses 2.0.3
CoVeriTram for CI gitlab.com/sosy-lab/software/coveriteam 1.2.1
Processing SCI“iptS gitlab.com/sosy-lab/benchmarking/competition-scripts svcomp25

Table 5: Artifacts published for SV-COMP 2025

Content DOI Reference
Verification Tasks 10.5281/zenodo. 15012096 [33]
Competition Results 10.5281/zenodo. 15012085 [32]
FM-Tools (Verifiers and Validators) 10.5281/zenodo. 15055359 [31]
Verification Witnesses 10.5281/zenodo . 15012077 [34]
BeNcHEXEC 10.5281/zenodo. 15007216 [133]
CoVERITEAM 10.5281/zenodo.11193690 [47]

is empty, the score for C is directly the score for the non-empty subcategory.
If both subcategories C., C,, are non-empty and have respective scores s, Sy,
then the score for C' is computed as for a meta category in the verification track,
i (576 + Sw ) |CCH‘|Cw|
o W T 10T 2
computed by the same process as in the verification track. Note that all the scores
presented in this paper and on the competition web are rounded to integers before
printing, but their computation is done with a higher precision.

. The score of a validator in a meta category is then

Ranking. As before, the rank of a verifier in each category was decided based on
the achieved score. In case of a tie, we used the success run time as the secondary
criterion, which is the total CPU time of the verifier over all tasks in a given
category for which the verifier reported a correct verification result. Ranking in
validation track works in the same way. Recall that a tool participates only in
the categories specified in its benchmark definition. In contrast to the previous
year, we assign medals only to tools with a positive score.

Reproducibility. SV-COMP results must be reproducible. Hence, all major
components are maintained in public version-control repositories. Table 4 lists
these components with the links to the repositories and their versions used in
SV-COMP 2025. Most of these components are described with more details in the
SV-COMP 2016 report [21]. Later, BencuCroup was introduced to distribute the
benchmarking jobs in an elastic cloud and collect results. Moreover, COVERITEAM
is used to continuously check (GitLab CI pipeline) whether tools can be executed in
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the competition environment. The processing scripts to execute the experiments
and post-process the data into tables, scores, and rankings are also publicly
released. The competition artifacts are published at Zenodo (see Table 5) with the
relevant tools and data to guarantee their long-term availability and immutability.
For the reproducibility reasons, SV-COMP requires since 2018 that the verifiers
and validators must be publicly available for download and has a license that

e allows reproduction and evaluation by anybody (incl. results publication),

e does not restrict the usage of the verifier output (log files, witnesses), and

e allows (re-)distribution of the unmodified verifier archive via SV-COMP
repositories and archives.

The verification and handcrafted validation tasks used in the competition are also
accompanied by a license. In this case, the stated license must allow to

e view, understand, investigate, and reverse engineer the algorithm or system,

e change the program (in particular, pre-process and adopt the programs to be
useful for a verification task),

o (re-)distribute the (original and changed) program under the same terms (in
particular, in replication packages for research projects or as regression tests),

e compile and execute the program (in particular, for the purpose of verifying
that a specification violation exists),

e and commercially take advantage of the program (in particular, to not exclude
developers of commercial verifiers).

4 Participating Verifiers and Validators

In total, SV-COMP 2025 evaluates 62 verification and 18 validation tools. Besides
35 verifiers and 13 validators registered to and supported in the competition by
development teams, we also evaluated some tools participating in previous years
but not actively registered and supported this year. These tools are called inactive,
clearly marked with © in all tables, and they do not appear in rankings. Further,
we clearly distinguish meta verifiers according to the following characterization
approved by the community of SV-COMP 2023.

A meta verifier is a combination of at least two existing verification
components such that each result produced by the combination can be
computed by some of its components alone. A verifier is the result of
research and engineering in verification algorithms and approaches, while
a typical meta verifier selects a verification component to run, sets up its
parameters, and potentially post-processes its output.

Meta verifiers are annotated with ™2 in all tables and also excluded from rankings.
Note that before SV-COMP 2025, both inactive tools and meta verifiers were
marked as hors-concours participants and not properly distinguished.

Tables 6 and 7 list all validation and verification tools evaluated in SV-
COMP 2025, respectively. The tables contain the tool name (with hyperlink),
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Table 6: Participating validators with tool references, representing jury members,
their affiliations, and indications of supported witnesses depending on format
version and type; © for inactive, for first-time participants, Cor. for correctness
witnesses, Vio. for violation witnesses, and v for newly added support

Witness Format

v1.0 v2.0
Validator Ref. Jury Member Affiliation Cor. Vio. Cor. Vio.
ConcurRENTW2T [13] Z. Adam BME Budapest v
CPACHECKER [40,41] M. Lingsch-Rosenfeld LMU Munich o v v/
CPA-w2T1? [377 39] - - 4
CPROVER-W2T? [37, 39] - - v
DARTAGNAN [116] H. Ponce de Leén Huawei Dresden v
GOBLINT [122] S. Saan U. Tartu v
GWIT? [85] - - v
JOWIT? [56] - - v
LIV [45] M. Lingsch-Rosenfeld LMU Munich v
METAVAL [43] M. Lingsch-Rosenfeld LMU Munich o/
METAVAL++ M. Lingsch-Rosenfeld LMU Munich
Mopsa [106]  R. Monat Inria & U. Lille 4
NITWIT? [136] - - v
Symsioric-Wirch [8] P. Ayaziova Masaryk U., Brno v
UAUTOMIZER [367 38] M. Ebbinghaus U. Freiburg v v v
UREFEREE F. Schiissele U. Freiburg
WitdJava [135] T. Wu U. Manchester 4
WrrcH [7,9] P. Ayaziova Masaryk U., Brno v

Table 7: Participating verifiers with tool references, representing jury members

and their affiliations; © for inactive, ™% for meta verifiers, and for first-time
participants
Verifier Ref. Jury Member Affiliation
2LS [48,103] V. Malik BUT, Czechia
AISE [99,132] Z. Chen NUDT, China
APrOVE [100] N. Lommen RWTH Aachen, Germany
BRICK [49] L. Bu Nanjing U., China
BuBAAK [51,53] M. Chalupa ISTA, Austria
BUBAAK-SPLIT [52] M. Chalupa ISTA, Austria
CBMC? [68,95] — -
COASTAL? [129] - -
CoOPERACE ™" V. Vojdani U. Tartu, Estonia

CPACHECKER [10,11] M. Lingsch-Rosenfeld LMU Munich, Germany
CPALockaTor?  [5, 6] - _

(continues on next page)



https://fm-tools.sosy-lab.org/#tool-concurrentwitness2test
https://fm-tools.sosy-lab.org/#tool-cpachecker
https://fm-tools.sosy-lab.org/#tool-cpa-witness2test
https://fm-tools.sosy-lab.org/#tool-fshell-witness2test
https://fm-tools.sosy-lab.org/#tool-dartagnan
https://fm-tools.sosy-lab.org/#tool-goblint
https://fm-tools.sosy-lab.org/#tool-gwit
https://fm-tools.sosy-lab.org/#tool-jcwit
https://fm-tools.sosy-lab.org/#tool-liv
https://fm-tools.sosy-lab.org/#tool-metaval
https://fm-tools.sosy-lab.org/#tool-metaval++
https://fm-tools.sosy-lab.org/#tool-mopsa
https://fm-tools.sosy-lab.org/#tool-nitwit
https://fm-tools.sosy-lab.org/#tool-symbiotic-witch
https://fm-tools.sosy-lab.org/#tool-uautomizer
https://fm-tools.sosy-lab.org/#tool-ureferee
https://fm-tools.sosy-lab.org/#tool-wit4java
https://fm-tools.sosy-lab.org/#tool-witch
https://fm-tools.sosy-lab.org/#tool-2ls
https://fm-tools.sosy-lab.org/#tool-aise
https://fm-tools.sosy-lab.org/#tool-aprove
https://fm-tools.sosy-lab.org/#tool-brick
https://fm-tools.sosy-lab.org/#tool-bubaak
https://fm-tools.sosy-lab.org/#tool-bubaak-split
https://fm-tools.sosy-lab.org/#tool-cbmc
https://fm-tools.sosy-lab.org/#tool-coastal
https://fm-tools.sosy-lab.org/#tool-cooperace
https://fm-tools.sosy-lab.org/#tool-cpachecker
https://fm-tools.sosy-lab.org/#tool-cpa-lockator
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Table 7: Participating verifiers (continued)

Verifier Ref. Jury Member Affiliation
CPA-Bam-BNBY  [4,131] -

CPA-BAM-SMG? - -

CPV [57] P.-C. Chien LMU Munich, Germany
Crux” [69,123] - -

CSEQ? [63,80] - -

DARTAGNAN [76,115] H. Ponce de Leon Huawei Dresden, Germany
DEAGLE [80] F. He Tsinghua U., China
DIVINE? [15,96] - -

EBF? [3] - -

EMERGENTHETA  [12,108] L. Bajczi BME Budapest, Hungary
ESBMC-INCR [59,62] T.Wu U. Manchester, UK
ESBMC-KIND [75,134] T. Wu U. Manchester, UK
FrAMA-C-SV? [44,64] - -

GAZER-THETA? [1,79] - -

GDART [110] F. Howar TU Dortmund, Germany
GDART-LLVM? - -

GOBLINT [121,130] S. Saan U. Tartu, Estonia
GRAVES-CPAZ ™" [97] - -

Hornix " M. Blicha U. Lugano, Switzerland
INFER” [50,93] - -

JAVA-RANGER [86,125] S. Hussein Ain Shams U., Egypt
JayHorn? [92,124] - -

JBMC [60,61]  P. Schrammel Diffblue, UK

JDART? [102,109] — -

KORN [72,73]  G. Ernst LMU Munich, Germany
Lazy-CSEQ? [87,88] -

LF-CHECKER? - -

LOCKSMITH? [117] - -

MLB L. Bu Nanjing U., China
MoPsa [91,107) R. Monat Inria & U. Lille, France
Nacpa met2 e [98] H. Wachowitz LMU Munich, Germany
PESCo-CPA? ™= [119,120] — -

PICHECKER? [126] -

PINAKA? [55] - -

PREDATORHP? [83,114] - -

PROTON [105,111] R. Metta TCS, India

RACERF ™" [65] T. Dacik BUT, Czechia

SPF? [112,118] — -

SVF-SVC™" [104] M. Richards U. New South Wales, AU
SV-SANITIZERS S. Saan U. Tartu, Estonia
SWAT [101] N. Loose U. Luebeck, Germany
SYMBIOTIC [54,90] M. Jonas Masaryk U., Czechia

(continues on next page)


https://fm-tools.sosy-lab.org/#tool-cpa-bam-bnb
https://fm-tools.sosy-lab.org/#tool-cpa-bam-smg
https://fm-tools.sosy-lab.org/#tool-cpv
https://fm-tools.sosy-lab.org/#tool-crux
https://fm-tools.sosy-lab.org/#tool-cseq
https://fm-tools.sosy-lab.org/#tool-dartagnan
https://fm-tools.sosy-lab.org/#tool-deagle
https://fm-tools.sosy-lab.org/#tool-divine
https://fm-tools.sosy-lab.org/#tool-ebf
https://fm-tools.sosy-lab.org/#tool-emergentheta
https://fm-tools.sosy-lab.org/#tool-esbmc-incr
https://fm-tools.sosy-lab.org/#tool-esbmc-kind
https://fm-tools.sosy-lab.org/#tool-frama-c-sv
https://fm-tools.sosy-lab.org/#tool-gazer-theta
https://fm-tools.sosy-lab.org/#tool-gdart
https://fm-tools.sosy-lab.org/#tool-gdart-llvm
https://fm-tools.sosy-lab.org/#tool-goblint
https://fm-tools.sosy-lab.org/#tool-graves
https://fm-tools.sosy-lab.org/#tool-hornix
https://fm-tools.sosy-lab.org/#tool-infer
https://fm-tools.sosy-lab.org/#tool-java-ranger
https://fm-tools.sosy-lab.org/#tool-jayhorn
https://fm-tools.sosy-lab.org/#tool-jbmc
https://fm-tools.sosy-lab.org/#tool-jdart
https://fm-tools.sosy-lab.org/#tool-korn
https://fm-tools.sosy-lab.org/#tool-lazycseq
https://fm-tools.sosy-lab.org/#tool-lf-checker
https://fm-tools.sosy-lab.org/#tool-locksmith
https://fm-tools.sosy-lab.org/#tool-mlb
https://fm-tools.sosy-lab.org/#tool-mopsa
https://fm-tools.sosy-lab.org/#tool-nacpa
https://fm-tools.sosy-lab.org/#tool-pesco
https://fm-tools.sosy-lab.org/#tool-pichecker
https://fm-tools.sosy-lab.org/#tool-pinaka
https://fm-tools.sosy-lab.org/#tool-predatorhp
https://fm-tools.sosy-lab.org/#tool-proton
https://fm-tools.sosy-lab.org/#tool-racerf
https://fm-tools.sosy-lab.org/#tool-spf
https://fm-tools.sosy-lab.org/#tool-svf-svc
https://fm-tools.sosy-lab.org/#tool-sv-sanitizers
https://fm-tools.sosy-lab.org/#tool-swat
https://fm-tools.sosy-lab.org/#tool-symbiotic
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Table 7: Participating verifiers (continued)

Verifier Ref. Jury Member Affiliation

THETA [127,128] L. Bajczi BME Budapest, Hungary
THORN L. Bajczi BME Budapest, Hungary
UAUTOMIZER [81,82] M. Heizmann U. Freiburg, Germany
UGEMCUTTER [74,94] D. Klumpp U. Freiburg, Germany
UKOJAK [71,113] M. Bentele U. Freiburg, Germany
UTAIPAN [68,78]  D. Dietsch U. Freiburg, Germany
VERIABS? [2, 66] - -

VERIABSL? [67] - -

VERIOOVER? - -

Table 8: Algorithms and techniques used by the participating tools;
2 for inactive, M* for meta verifiers, and for first-time participants
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https://fm-tools.sosy-lab.org/#tool-theta
https://fm-tools.sosy-lab.org/#tool-thorn
https://fm-tools.sosy-lab.org/#tool-uautomizer
https://fm-tools.sosy-lab.org/#tool-ugemcutter
https://fm-tools.sosy-lab.org/#tool-ukojak
https://fm-tools.sosy-lab.org/#tool-utaipan
https://fm-tools.sosy-lab.org/#tool-veriabs
https://fm-tools.sosy-lab.org/#tool-veriabsl
https://fm-tools.sosy-lab.org/#tool-verioover
https://fm-tools.sosy-lab.org/#tool-2ls
https://fm-tools.sosy-lab.org/#tool-aise
https://fm-tools.sosy-lab.org/#tool-aprove
https://fm-tools.sosy-lab.org/#tool-brick
https://fm-tools.sosy-lab.org/#tool-bubaak
https://fm-tools.sosy-lab.org/#tool-bubaak-split
https://fm-tools.sosy-lab.org/#tool-cbmc
https://fm-tools.sosy-lab.org/#tool-coastal
https://fm-tools.sosy-lab.org/#tool-concurrentwitness2test
https://fm-tools.sosy-lab.org/#tool-cooperace
https://fm-tools.sosy-lab.org/#tool-cpachecker
https://fm-tools.sosy-lab.org/#tool-cpa-lockator
https://fm-tools.sosy-lab.org/#tool-cpa-bam-bnb
https://fm-tools.sosy-lab.org/#tool-cpa-bam-smg
https://fm-tools.sosy-lab.org/#tool-cpa-witness2test
https://fm-tools.sosy-lab.org/#tool-fshell-witness2test
https://fm-tools.sosy-lab.org/#tool-cpv
https://fm-tools.sosy-lab.org/#tool-crux
https://fm-tools.sosy-lab.org/#tool-cseq
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Table 8: Algorithms and techniques (continued)
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https://fm-tools.sosy-lab.org/#tool-dartagnan
https://fm-tools.sosy-lab.org/#tool-deagle
https://fm-tools.sosy-lab.org/#tool-divine
https://fm-tools.sosy-lab.org/#tool-ebf
https://fm-tools.sosy-lab.org/#tool-emergentheta
https://fm-tools.sosy-lab.org/#tool-esbmc-incr
https://fm-tools.sosy-lab.org/#tool-esbmc-kind
https://fm-tools.sosy-lab.org/#tool-frama-c-sv
https://fm-tools.sosy-lab.org/#tool-gazer-theta
https://fm-tools.sosy-lab.org/#tool-gdart
https://fm-tools.sosy-lab.org/#tool-gdart-llvm
https://fm-tools.sosy-lab.org/#tool-goblint
https://fm-tools.sosy-lab.org/#tool-graves
https://fm-tools.sosy-lab.org/#tool-gwit
https://fm-tools.sosy-lab.org/#tool-hornix
https://fm-tools.sosy-lab.org/#tool-infer
https://fm-tools.sosy-lab.org/#tool-java-ranger
https://fm-tools.sosy-lab.org/#tool-jayhorn
https://fm-tools.sosy-lab.org/#tool-jbmc
https://fm-tools.sosy-lab.org/#tool-jcwit
https://fm-tools.sosy-lab.org/#tool-jdart
https://fm-tools.sosy-lab.org/#tool-korn
https://fm-tools.sosy-lab.org/#tool-lazycseq
https://fm-tools.sosy-lab.org/#tool-lf-checker
https://fm-tools.sosy-lab.org/#tool-liv
https://fm-tools.sosy-lab.org/#tool-locksmith
https://fm-tools.sosy-lab.org/#tool-metaval
https://fm-tools.sosy-lab.org/#tool-metaval++
https://fm-tools.sosy-lab.org/#tool-mlb
https://fm-tools.sosy-lab.org/#tool-mopsa
https://fm-tools.sosy-lab.org/#tool-nacpa
https://fm-tools.sosy-lab.org/#tool-nitwit
https://fm-tools.sosy-lab.org/#tool-pesco
https://fm-tools.sosy-lab.org/#tool-pichecker
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Table 8: Algorithms and techniques (continued)
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references to papers that describe the tool, the representing jury member and
the affiliation. The listings are also available on the competition web site at
https://sv-comp.sosy-lab.org/2025/systems.php. Table 6 additionally indicates the
witness formats and witness kinds supported by individual validators and whether
they were supported in SV-COMP 2025 for the first time (v) or not (V).
Table 8 lists the algorithms and techniques used by the verification and
validation tools (some techniques were omitted due to limited space). Further,
Table 9 gives an overview of common solver libraries and frameworks used by
these tools. Note that both tables are based on information provided by teams
that registered individual tools to SV-COMP 2025 or to some previous editions
in the case of currently inactive tools. The web site https://fm-tools.sosy-lab.org


https://fm-tools.sosy-lab.org/#tool-pinaka
https://fm-tools.sosy-lab.org/#tool-predatorhp
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https://fm-tools.sosy-lab.org/#tool-racerf
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https://fm-tools.sosy-lab.org/#tool-svf-svc
https://fm-tools.sosy-lab.org/#tool-sv-sanitizers
https://fm-tools.sosy-lab.org/#tool-swat
https://fm-tools.sosy-lab.org/#tool-symbiotic
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https://fm-tools.sosy-lab.org/#tool-theta
https://fm-tools.sosy-lab.org/#tool-thorn
https://fm-tools.sosy-lab.org/#tool-uautomizer
https://fm-tools.sosy-lab.org/#tool-ugemcutter
https://fm-tools.sosy-lab.org/#tool-ukojak
https://fm-tools.sosy-lab.org/#tool-ureferee
https://fm-tools.sosy-lab.org/#tool-utaipan
https://fm-tools.sosy-lab.org/#tool-veriabs
https://fm-tools.sosy-lab.org/#tool-veriabsl
https://fm-tools.sosy-lab.org/#tool-verioover
https://fm-tools.sosy-lab.org/#tool-wit4java
https://fm-tools.sosy-lab.org/#tool-witch
https://sv-comp.sosy-lab.org/2025/systems.php
https://fm-tools.sosy-lab.org
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Table 9: Solver libraries and frameworks used as components by at least three
participating tools; tools that did not declare any used library or framework are
omitted, @ for inactive, ™% for meta verifiers, and "¢ for first-time participants

CPACHECKER
JPF

ULTIMATE
JAvASMT
MaTHSAT
Cvc
SMTINTERPOL
73

Tool
2LS
AISE v
APrOVE

BRICK

BuBaak

CBMC? v v
COASTAL? v

CPACHECKER
CPALOCKATOR?
CPA-BAM-BNB?
CPA-BAM-SMG?
CPV v
CRrux? v
CSEQ? v v
DARTAGNAN v

DEAGLE v
EBF?
ESBMC-INCR
ESBMC-KIND
GDART v v
GDART-LLVM? v

(GGOBLINT v
GRAVES-CPAZ Met2 v /

Hornix """ v
JAVA-RANGER v

JBMC v v
JDART? v/ v v

KornN v
LAzy-CSEQ? v v
Morsa v
NAcpa Mete new
PESCo-CPA? meta
PICHECKER?
SPF? v

SWAT v/

<.| CPROVER
EsBMC

| MINISAT
APRON

NSNS S

NSNS S
NISS S
NSNS S

NSNS
NSNS

NSNS
AN
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https://fm-tools.sosy-lab.org/#tool-aise
https://fm-tools.sosy-lab.org/#tool-aprove
https://fm-tools.sosy-lab.org/#tool-brick
https://fm-tools.sosy-lab.org/#tool-bubaak
https://fm-tools.sosy-lab.org/#tool-cbmc
https://fm-tools.sosy-lab.org/#tool-coastal
https://fm-tools.sosy-lab.org/#tool-cpachecker
https://fm-tools.sosy-lab.org/#tool-cpa-lockator
https://fm-tools.sosy-lab.org/#tool-cpa-bam-bnb
https://fm-tools.sosy-lab.org/#tool-cpa-bam-smg
https://fm-tools.sosy-lab.org/#tool-cpv
https://fm-tools.sosy-lab.org/#tool-crux
https://fm-tools.sosy-lab.org/#tool-cseq
https://fm-tools.sosy-lab.org/#tool-dartagnan
https://fm-tools.sosy-lab.org/#tool-deagle
https://fm-tools.sosy-lab.org/#tool-ebf
https://fm-tools.sosy-lab.org/#tool-esbmc-incr
https://fm-tools.sosy-lab.org/#tool-esbmc-kind
https://fm-tools.sosy-lab.org/#tool-gdart
https://fm-tools.sosy-lab.org/#tool-gdart-llvm
https://fm-tools.sosy-lab.org/#tool-goblint
https://fm-tools.sosy-lab.org/#tool-graves
https://fm-tools.sosy-lab.org/#tool-hornix
https://fm-tools.sosy-lab.org/#tool-java-ranger
https://fm-tools.sosy-lab.org/#tool-jbmc
https://fm-tools.sosy-lab.org/#tool-jdart
https://fm-tools.sosy-lab.org/#tool-korn
https://fm-tools.sosy-lab.org/#tool-lazycseq
https://fm-tools.sosy-lab.org/#tool-mopsa
https://fm-tools.sosy-lab.org/#tool-nacpa
https://fm-tools.sosy-lab.org/#tool-pesco
https://fm-tools.sosy-lab.org/#tool-pichecker
https://fm-tools.sosy-lab.org/#tool-spf
https://fm-tools.sosy-lab.org/#tool-swat
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Table 9: Solver libraries and frameworks (continued)
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provides more information about all tools evaluated in SV-COMP and Test-
Comp since 2023 in a uniform way.

Figure 2 shows the evolution of the number of verifiers and validators partici-
pating in individual editions of SV-COMP. It seems that the number of actively
participating tools, in particular verifiers, is now stable.
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Fig. 2: Number of evaluated verifiers and validators in each year of SV-COMP;
three new hors concours tools of 2022 counted only as new, not as hors concours
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5 Results

The results of the competition represent the state of the art of what can be
achieved with fully automatic software-verification tools on the given benchmark
set. We report the effectiveness (the number of verification tasks that can be solved
and correctness of the results, as accumulated in the score) and the efficiency
(resource consumption in terms of CPU time). The results are presented in the
same way as in last years, such that the improvements compared to the last years
are easy to identify. The results presented in this report were provided to the
participants in advance and their objections have been settled.

Consumed Resources. Before we present the competition results, we report
some statistics to give an impression of the overall computation work: One complete
execution of all verifiers in the competition consisted of 942 284 verification runs
(each verifier runs on each verification task of the categories listed in the verifier’s
benchmark definition), consuming 2312 days of CPU time (without validation).
Witness validation required 21.8 million validation runs (each validator runs on
each validation task of the categories listed in the validator’s benchmark definition)
consuming 2573 days of CPU time. Moreover, each tool was executed several
times, in order to make sure no installation issues occur during the execution.

Verification track. Tables 10 and 11 present the quantitative overview of all tools
and all meta categories except the meta categories included in FalsificationOverall.
We split the presentation into two tables, one for the verifiers that participate with
an active team support (Table 10), and one for the inactive verifiers (Table 11).
The head row lists meta categories with the number of valid tasks and the maximal
score for each category. The tools are listed in alphabetical order; every table
row lists the scores of one verifier. An empty table cell means that the verifier
did not participate in the corresponding meta category. In Table 10, we indicate
the top three candidates in each category by formatting their scores in bold
face and in larger font size. We recall that inactive tools and meta verifiers are
excluded from rankings. More information (including interactive tables, quantile
plots for every category, and also the raw data in XML format) is available on the
competition web site (https://sv-comp.sosy-lab.org/2025/results) and in the results
artifact (see Table 5). Note that the results for subcategories of FalsificationOverall
are not explicitly presented neither in this report nor on the web due to their
marginal significance. The results can be obtained from the detailed results of
the corresponding categories in Owverall presented on the web.

Table 12 shows the medalists for each meta category. The column ‘Solved Tasks’
shows the number of tasks that the respective verifier solved correctly and produced
a witness that was confirmed (or not required). The cumulative run time of the
verifier on these tasks is presented in the column ‘CPU Time’. The column
‘Unconf. Tasks’ indicates the number of tasks for which the verifier returned a
correct answer, but the corresponding witness was not confirmed by any validator.
The columns ‘False Alarms’ and ‘Wrong Proofs’ provide the number of verification
tasks for which the verifier reported wrong results, i.e., reporting a property


https://sv-comp.sosy-lab.org/2025/results
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Table 10: Overview of the results of all actively participating verifiers; empty cells
indicate opt-outs, ™2 for meta verifiers, "*" for first-time participants
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Table 11: Overview of the results of all inactively participating verifiers; empty
cells indicate opt-outs, @ for inactive, ™% for meta verifiers
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violation when the property holds (false alarm) and claiming that the program
satisfies the property although it actually violates it (wrong proof), respectively.

Score-Based Quantile Functions. We use score-based quantile functions [18,42]
because these visualizations make it easier to understand the results of the
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Table 12: Verification: Overview of the medalists in each meta category; values
for CPU time in hours and rounded to two significant digits

Category CPU Solved Unconf. False Wrong
Rank Verifier Score Time Tasks Tasks Alarms Proofs
ReachSafety (11268 tasks, max. score 17860)

1 CPACHECKER 10368 150 6653 230 2

2 ESBMC-KIND 8717 69 6830 599 14
3 CPV 7755 160 6235 438 27
MemSafety (4042 tasks, max. score 6409)

1 CPACHECKER 4892 18 3818 1

2 SYMBIOTIC 4479 2.3 3671 0 1
3 UAUTOMIZER 3909 37 2280 2 1
ConcurrencySafety (3175 tasks, max. score 5733)

1 DEAGLE 4604 3.1 2500 38 1 4
2 DARTAGNAN 3385 17 2012 30 3 3
3 UGEMCUTTER 3144 50 1805 48

NoOverflows (8211 tasks, max. score 13297)

1 UAUTOMIZER 11074 68 6724 13

2 UTAIPAN 10736 74 6622 11 1 2
3 UKoJak 8878 54 5910 2

Termination (2328 tasks, max. score 4079)

1 PROTON 3685 24 1942 159 1

2 UAUTOMIZER 3334 18 1667 4

3 AProOVE 2219 32 1006 43
SoftwareSystems (4329 tasks, max. score 7131)

1 CPACHECKER 2178 30 2022 55

2 Mopsa 2086 20 2212 0

3 SYMBIOTIC 1822 6.1 1487 231 1
FalsificationOverall (30758 tasks, max. score 10675)

1 CPACHECKER 6999 100 7100 67 2

2 SYMBIOTIC 6459 28 6379 37

3 BuUBAAK 5565 18 5739 236 9

Overall (33353 tasks, max. score 55561)

1 UAUTOMIZER 29710 270 16677 196 8
2 CPACHECKER 26786 240 20506 372 6 1
3 SYMBIOTIC 20691 63 14324 628 3
JavaQOverall (673 tasks, max. score 926)

1 JAavA-RANGER 676 5.7 491 13 1
2 JBMC 628 0.32 430 91

3 GDART 627 2.1 460 15

comparative evaluation. The results archive (see Table 5) and the web site
(https://sv—comp.sosy—lab.org/2025/resu1ts) include such a plot for each category.
As an example, we show the plot for category Owverall (all verification tasks in C)
in Fig. 3. A total of 16 verifiers participated in category Owverall, for which the
quantile plot shows the overall performance over all categories (scores for meta
categories are normalized [18]). A more detailed discussion of score-based quan-
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Fig. 3: Quantile functions for category Owerall. Each quantile function illustrates
the quantile (z-coordinate) of the scores obtained by correct verification runs
below a certain run time (y-coordinate), minus the overall penalty for incorrect
results. More details were given previously [18]. A logarithmic scale is used for
the time range from 1s to 1000s, and a linear scale is used for the time range
between Os and 1s.

tile plots, including examples of what insights one can obtain from the plots, is
provided in previous competition reports [18,21]. Since this year we use different
lines to distinguish regular active participants (solid line), active meta verifiers
(dashed line), and inactive verifiers (dotted line).

The graph shows that the Overall winner is UAuTomizer as its graph end
most to the right. The graph for UAuTomizer also starts left from = = 0 be-
cause the verifier produced 8 wrong proofs and therefore received some neg-
ative points. Also other verifiers whose graphs start with a negative cumula-
tive score produced wrong results.

Validation Track. Validation of verification witnesses was pioneered by SV-
COMP in 2015 (by the tools CPAcHECcKER and CBMC?, see the documentation
for the early attempts: https://sv-comp.sosy-lab.org/2015/witnesses/). Shortly after
that, verification witnesses become more and more important for various rea-
sons: they do not only justify and help to understand and interpret verification
results, but they also serve as exchange object for intermediate results and allow
to make use of imprecise verification techniques (e.g., via machine learning).
However, a case study on the quality of the results of witness validators [46]
published in 2022 revealed a great potential for improvements. To stimulate
further advances in verification witnesses and their verifiers, the study suggested
that witness validators should also undergo a periodical comparative evaluation
and proposed a scoring schema for witness-validation results. This materializes
in the validation track run by SV-COMP since 2023.
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Table 13: Validation of correctness witnesses (version 1.0): Overview of the
medalists in each meta category; values for CPU time in hours and rounded to

two significant digits, for first-time participants
Category CPU Solved Wrong Wrong
Rank Validator Score Time Tasks Confirm. Refut.
ReachSafety (39573 tasks, max. score 70152)
1 UAUTOMIZER 52303 390 16576 4
2 METAVAL 49340 750 24 887 53
3 CPACHECKER 40427 460 33426
NoOverflows (38846 tasks, max. score 77692)
1 UAUTOMIZER 77578 280 38812
2 CPACHECKER 75470 140 38181
3 LIV 16438 5.6 4920
SoftwareSystems (13913 tasks, max. score 25507)
1 UAUTOMIZER 20171 230 13572
2 METAVAL 15487 290 13783 5
3 UREFEREE 14072 48 5399
Owverall (92332 tasks, max. score 172540)
1 UAutomizer 146763 900 68 960 4
2 CPACHECKER 113930 620 76991
3 METAVAL 72634 1000 38670 58

Thanks to the development and adoption of the version 2.0 of the witness
format [7], the validation track has now four regular subtracks:

validation of correctness witnesses in format version 1.0 (see Table 13),
validation of violation witnesses in format version 1.0 (see Table 14),
validation of correctness witnesses in format version 2.0 (see Table 15), and
validation of violation witnesses in format version 2.0 (see Table 16).

=W

The subtrack with violation witnesses 2.0 ran for the first time as a regular part
of the competition as it was only a demonstration subtrack in SV-COMP 2024.
The tables present only the medalists for all non-empty meta categories of each
subtrack. If some category has less than 3 medalists, it means that less than three
validators reached a positive score. The column ‘Wrong Confirm.” gives the number
of cases when the respective validator confirmed a witness that was incorrect. The
column ‘Wrong Refut.” shows the number of cases when the respective validator
refuted a correct witness. We recall that the correctness or incorrectness of many
witnesses used in the validation track is determined by voting and thus the numbers
of wrong confirmations and refutation do not have to be completely objective.

The complete results of all validators in all relevant categories of all subtracks
are available in the results artifact (see Table 5) and on the SV-COMP web site
(https://sv—comp.sosy—lab.org/2025/resu1ts/results—validated/).

The limited support of some properties and program features by the witness
formats (see Table 1), missing medalists in some categories, and the negative scores
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Table 14: Validation of violation witnesses (version 1.0): Overview of the medalists
in each meta category; values for CPU time in hours and rounded to two significant
digits

Category CPU  Solved Wrong Wrong
Rank Validator Score Time Tasks Confirm. Refut.
ReachSafety (20391 tasks, max. score 29907)

1 CoNCURRENTW2T 1931 2.2 2734 4
MemSafety (8810 tasks, max. score 13215)

1 CPACHECKER 4455 19 8638 22 27
ConcurrencySafety (755 tasks, max. score 1132)

1 DARTAGNAN 7T 2.9 693

2 CPACHECKER 511 1.6 531 3
3 UAUTOMIZER 478 4.9 567 104
NoOverflows (17697 tasks, max. score 26546)

1 SymBiloric-WitcH 3926 14 13326 185 2
Termination (2057 tasks, max. score 2314)

1 CPACHECKER 2314 9.5 2057

2 UAUTOMIZER 2314 16 2057

SoftwareSystems (1334 tasks, max. score 2001)

1 CPACHECKER 1356 5.8 1086 1

2 SymBIoTIC-WITCH 586 0.38 653 1

3 METAVAL 535 5.6 633

Owerall (51044 tasks, max. score 73092)
- demo category (less than three participants)

in the detailed results on the web site: all of these show the need of further research
and development in the are of software verification witnesses and their validation.

6 Conclusion

The 14th edition of the Competition on Software Verification (SV-COMP 2025)
compared 62 automatic tools for software verification (including 6 new ones
and 27 tools without active team support) and 18 automatic tools for vali-
dation of verification witnesses (including 2 new and 5 tools without active
team support). The overall numbers of evaluated verifiers and validators were
historically the highest (see Fig. 2). The total number of verification tasks in
SV-COMP 2025 for both C and Java programs was significantly increased to
precisely 34700 (including one demo category).

The results of the competition show a progress in both verification and
witness validation area, especially in the adoption of the witness format 2.0.
However, even the best verification and validation tools still produce some in-
correct results. This motivates further improvements of verifiers, but also ex-
tensions of the witness format to support more properties and program fea-
tures, and development of validators.
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Table 15: Validation of correctness witnesses (version 2.0): Overview of the
medalists in each meta category; values for CPU time in hours and rounded to
two significant digits

Category CPU Solved Wrong Wrong
Rank Validator Score Time Tasks Confirm. Refut.
ReachSafety (19365 tasks, max. score 28241)

1 UAUTOMIZER 16085 200 7719 2 10
2 CPACHECKER 10378 180 14467 2

3 LIV 6829 50 12667 16
NoOverflows (26686 tasks, max. score 40029)

1 UAUTOMIZER 32637 270 23890 93
2 CPACHECKER 26940 60 18931

3 Mopsa 25022 12 21430

SoftwareSystems (7581 tasks, max. score 11913)

1 MoPsA 7751 29 6948

2 CPACHECKER 5092 12 2474

3 METAVAL 3182 60 2880 2
ValidationCrafted (3 tasks, max. score 6)

1 UAUTOMIZER 6 0.043 3

2 CPACHECKER 6 0.16 3

Overall (53635 tasks, max. score 87557)

1 UAUTOMIZER 57804 580 37976 3 134
2 CPACHECKER 56546 260 35875 2

3 Mopsa 30743 95 32857

Data-Availability Statement. The verification tasks and results of the competi-
tion are published at Zenodo, as described in Table 5. All components and data that
are necessary for reproducing the competition are available in public version repos-
itories, as specified in Table 4. For easy access, the results are presented also online
on the competition web site https://sv-comp.sosy-lab.org/2025. The main results
of SV-COMP 2025 were reproduced in an independent reproduction report [14].
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Table 16: Validation of violation witnesses (version 2.0): Overview of the medalists
in each meta category; values for CPU time in hours and rounded to two significant

digits

Category CPU Solved Wrong Wrong

Rank Validator Score Time Tasks Confirm. Refut.

ReachSafety (3548 tasks, max. score 4494)

1 WiTcH 3259 6.1 3305

2 CPACHECKER 3081 15 3083 8

MemSafety (107 tasks, max. score 147)

1 UAUTOMIZER 147 0.53 107

2 WitcH 104 0.040 84

3 CPACHECKER 43 0.043 23

NoOverflows (4706 tasks, max. score 5882)

1 UAUTOMIZER 5147 27 4691 1

2 CPACHECKER 5010 11 4475

3 WircH 3900 4.7 4584

SoftwareSystems (148 tasks, max. score 222)

1 WiTcH 222 0.12 148

2 CPACHECKER 74 0.70 140

3 METAVAL 73 0.97 135

ValidationCrafted (100 tasks, max. score 150)

1 WiTcH 150 0.042 100

Owerall (8609 tasks, max. score 11866)

1 WiTcH 9850 11 8221

2 METAVAL 162 11 1846 2 51
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