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Executive Summary

OWL vs SHACL is a requirement-level choice between proving a logical consequence and checking an
acceptance condition over specified Resource Description Framework (RDF) data. Web Ontology Language
(OWL) reasoning can establish consequences and detect inconsistency relative to ontology axioms. Shapes
Constraint Language (SHACL) validation checks selected nodes against shapes and produces a report.
The distinction is operational: the test card must identify what observation would defeat the implementation
claim. Practitioner guidance supports complementary use, but complementarity alone does not specify
acceptance evidence. (www.semanticarts.com)

The decisive counterexample is a missing value. Under OWL's open-world semantics, omitted information
may still hold in compatible interpretations; a minimum-cardinality restriction does not itself require an asserted
value in a supplied payload. SHACL can reject that payload for failing a required-value shape. (www.w3.0rg)
For the hypothetical missing-code fixture, the theoretically expected outcomes are OWL consistency and
SHACL nonconformance under the proposed HermiT/Owlready2 and pySHACL procedures.
(owlready?2.readthedocs.io) (pypi.org) Asserting both disjoint types produces a different result: OWL
inconsistency and failure of the disjoint-type shape. A shape checking only code presence still conforms. A
green report is not proof that every intended fact is true. Coverage also matters: AllegroGraph warns that
a conforming report with no relevant shapes or focus nodes checked does not establish intended data
conformance. (examples.franz.com)

The baseline is the 2017 SHACL Recommendation (www.w3.0rg); SHACL 1.2 Core remains a Working Draft
as of 9 October 2026. (www.w3.0rg) The acceptance packet records asserted triples, resolved imports,
semantic regime, shapes, graph scope, negative fixtures, and expected reports. Engine settings belong in that
packet: Stardog defaults to reasoning disabled for validation, while TopQuadrant can suppress missing-
required-value results. (docs.stardog.com) (docs.topquadrant.com) Ordinary JavaScript Object Notation
(JSON) Schema or relational constraints may suffice when the contract concerns fields or stored rows rather
than graph semantics. (json-schema.org)
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Performance evidence does not supply a universal winner. The 2021 Trav-SHACL study used 27 testbeds
and reported execution-time savings up to 28.93 times against its stated SHACL2SPARQL baseline.
(arxiv.org) Those figures concern validation strategy, not an interchangeable comparison with OWL reasoning.
The recommended decision procedure asks whether a conclusion must follow and whether a bounded input
must be rejected. Select OWL, SHACL, both, or an ordinary application check according to those answers,
then preserve fixtures capable of showing that the selected layer is wrong.

Introduction and Background

A knowledge-model requirement is incomplete until its acceptance evidence is specified. “Every reviewed
record is a record,” “every record has a code,” and “reviewed and rejected records are disjoint” look similar in a
requirements document. Their operational meanings differ. The first asks what follows logically; the second
may ask whether a supplied payload contains a value; the third may ask whether the ontology has a model,
whether an incoming graph should be rejected, or both. Those alternatives require different tests.
(www.semanticarts.com)

The Resource Description Framework (RDF) represents a graph as a set of subject, predicate, and object
triples. An RDF graph is therefore a concrete artifact, while an ontology's models describe interpretations
compatible with its axioms. Confusing the artifact with all compatible interpretations turns absence into a
contradiction without establishing that the requirement permits that interpretation. (www.w3.0rg)

This report uses an integrity constraint to mean a condition whose breach should reject the specified graph
or operation. It uses entailment for a conclusion true in every model of the premises. Neither definition says
whether the underlying requirement is sensible, whether its source is accurate, or whether the organization
selected the right premises. These remain separate review questions.

The alternatives also matter. A document-field contract can use JISON Schema, where listing a property does
not require its presence. A relational contract can use database constraints. PostgreSQL documents row-level
comparisons and separate mechanisms for cross-row restrictions. Selecting RDF solely to require a nonempty
field adds a modeling decision that the requirement itself does not demand. (json-schema.org)
(www.postgresql.org)

For the publication date, 9 October 2026, the baseline here is the 20 July 2017 SHACL Recommendation.
(www.w3.0rg) The current SHACL 1.2 Core publication is an 8 October 2026 Working Draft, whose
publication does not imply endorsement. (www.w3.0rg) Draft functionality is excluded from the executable
baseline.

The miniature record below is a hypothetical example. It represents an information artifact, without claiming
anything about a sector or deployment. Its proposed fixtures make the comparison falsifiable: reviewers can
change one premise, run the engines, and inspect whether the result matches the requirement's selected
layer.
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OWL.: conclusions over compatible interpretations

Capabilities

Web Ontology Language (OWL) axioms give classes and properties formal meaning. Under OWL 2 Direct
Semantics, ontology consistency means that at least one model exists; an entailment holds when every model
of the premise ontology satisfies the conclusion. (www.w3.0rg) A successful consistency check therefore says
that the axioms can coexist. It does not certify that an input document has every field a workflow requires.

The open-world assumption makes missing information compatible with truth. An existential or minimum-
cardinality restriction may be satisfied in a model without an explicitly asserted filler in the supplied graph. OWL
can express restrictions that constrain possible interpretations, but the Primer explicitly distinguishes these
from checking syntactic presence. The question “must this value exist?” needs the further question “exist in
every interpretation, or appear in this accepted payload?” (www.w3.0rg)

OWL cardinality restrictions count interpreted fillers. Object names introduce another boundary: OWL does
not require different names to denote different individuals. A functional object property may identify two named
fillers rather than treating their two names as proof of an excessive count. Where distinctness is intended, it
must be modeled and tested explicitly. This is a reason to distinguish semantic cardinality from counting RDF
value nodes. (www.w3.0rg)

Adoption and operational setting

The practical unit of selection is the reasoning task, rather than an undifferentiated “OWL-enabled” product.
OWL 2 EL, QL, and RL restrict expressivity to support different computational approaches. (www.w3.0rg) The
chosen profile must cover the axioms used by the acceptance test, and the selected engine must perform the
required task. A rule-based closure operation does not automatically establish every consequence available to
a description-logic reasoner.

Protégé Desktop documents connections to HermiT and Pellet, as well as explanation facilities. Those tools
can support reviews of why a classification follows. Jena, conversely, explicitly describes its built-in OWL
reasoning configurations as incomplete subsets. These are documented capability boundaries, not a ranking
of the tools. (protege.stanford.edu) (jena.apache.org)

Strengths and limitations

An OWL acceptance test should preserve both the requested conclusion and the checker outcome. W3C
conformance distinguishes True, False, Unknown, and Error. Recording only a boolean loses the difference
between a non-entailment, an unsupported task, and a processing problem. (www.w3.0rg) Jena can expose
derivations, but their recording must be enabled before querying. (jena.apache.org)

The same care applies to imports. The OWL-RL package's DeductiveClosure expands a supplied graph but
does not process owl : imports; its conversion interface can process imports. “The ontology was loaded” is
insufficient evidence unless the actual imported premises are recorded. (owl-rl.readthedocs.io)
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OWL is appropriate when the requirement concerns what must follow from premises or whether those
premises admit a model. It becomes the wrong acceptance layer when a team interprets consistency as proof
of payload completeness. A model can satisfy a restriction using information that the bounded payload has not
supplied.

SHACL.: acceptance conditions over a specified graph

Capabilities

Shapes Constraint Language (SHACL) separates the data graph, the RDF triples examined, from the
shapes graph, the definitions of targets and constraints. Validation produces a validation report. The
comparison therefore requires a declared graph boundary as well as a shape: the default graph, a named
graph, a union, and a projected inference view can produce different answers. Jena's Fuseki interface exposes
graph and focus-node scope explicitly. (jena.apache.org)

SHACL should not be described as universally closed-world. Its sh:closed is an explicit restriction on
permitted predicates; processors can also validate graphs containing entailments. Full RDF Schema (RDFS)
inference is not required. Optional entailment support must be declared: an unsupported requested
sh:entailment requires a processing failure rather than an ordinary conformance result. (www.w3.0rg)

For the baseline report vocabulary, the report includes its type and boolean sh:conforms. Each result requires
sh:focusNode, sh:resultSeverity, and sh:sourceConstraintComponent. sh:sourceShape is optional and
single-valued. Paths have context-specific requirements, including the rule for property-shape results. Default-
severity fixtures below produce sh:Violation results; optional messages are excluded from acceptance
assertions. (Www.w3.0rg)

Adoption and operational setting

Implementation configuration is part of the contract. Stardog disables reasoning for validation by default.
RDF4J supports simple subclass reasoning but documents no support for sh:entailment. Neither statement
licenses a general claim that all SHACL implementations infer the same facts, or that none infer anything.
(docs.stardog.com) (rdf4j.org)

GraphDB documents transaction-time validation and separate evaluation of mapped named graphs by default.
AllegroGraph's command-line validator examines the default graph unless graph scope is specified, and does
not follow shape-graph imports. A portable packet should therefore include resolved shapes and an explicit
dataset selection rather than depending on implicit configuration. (graphdb.ontotext.com)
(examples.franz.com)

Strengths and limitations

SHACL gives an inspectable answer to whether selected nodes satisfy selected conditions. It cannot prove
that a cited value is factually correct merely because the value has an allowed datatype. Nor does
conformance prove that all intended nodes were selected. AllegroGraph explicitly warns about reports where
no shapes or focus nodes were checked. Coverage evidence belongs beside the report. (examples.franz.com)
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Operational controls can also alter the evidence. TopQuadrant documents a setting that suppresses missing-
required-value results and another that caps results. Stardog documents limits that stop validation after
discovered results. A review must distinguish an intentionally scoped run from a complete inventory of
applicable failures. (docs.topquadrant.com) (docs.stardog.com)

The useful strength is specificity: a condition names a graph, target, path, and expected result. The limitation is
equally specific: the report addresses that condition over that input. It does not establish the truth of untested
claims, completeness beyond the boundary, or the consistency of an accompanying ontology.

Feature Comparison: a requirement-level test card

The shared miniature graph (Hypothetical Example)

The hypothetical example has a reviewed record, a code, and a workflow state. The ontology declares
reviewed records to be records, requires records to have a code in OWL interpretations, and makes reviewed
and rejected records disjoint. The aliasCode subproperty supplies an inference fixture without introducing an
existential witness-generation problem.

@prefix ex: <https://example.org/> .

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix owl: <http://www.w3.0rg/2002/07/owl#> .

@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#> .

ex:Record a owl:Class ;
rdfs:subClassOf [ a owl:Restriction ;
owl:onProperty ex:code ;
owl:minCardinality "1"AAxsd:nonNegativelnteger ] .
ex:ReviewedRecord a owl:Class ;
rdfs:subClassOf ex:Record ;
owl:disjointWith ex:RejectedRecord .
ex:RejectedRecord a owl:Class .
ex:code a owl:DatatypeProperty .
ex:aliasCode a owl:DatatypeProperty ;
rdfs:subPropertyOf ex:code .
ex:state a owl:DatatypeProperty .
ex:note a owl:DatatypeProperty .

ex:r a ex:ReviewedRecord ; ex:code "R-7" ; ex:state "ready" .

The proposed OWL test procedure uses HermiT through Owlready2, with the full ontology above. The
proposed SHACL test procedure uses pySHACL, with inference disabled, over either the supplied graph or
the declared projected materialization described below. HermiT is Owlready2's default reasoner; pySHACL
exposes inference and distinct validation-failure outcomes. These are separate procedures, rather than
competing measurements of one task. (owlready?2.readthedocs.io) (pypi.org)
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Table 1 maps the same requirements to their expected evidence. Its fixture outcomes are theoretical

expectations for the published graph and shapes under the proposed engine procedures, rather than
documented observations of executed runs. The matrix states the counterexample that would defeat an

implementation claim.

Requirement

Classification: reviewed
implies record

Required value: accepted
graph contains a code

Disjointness: reviewed and
rejected cannot overlap

Scoped completeness: only
contracted predicates occur
on this record

OWL entailment or
consistency evidence

HermiT recognizes
ex:r as aRecord;
subclass premise is
necessary.

Removing the asserted
code leaves the tested
ontology consistent.

Asserting both types
makes the tested
ontology inconsistent.

An added annotation-
like application
predicate remains
compatible with this
ontology.

SHACL report
evidence

sh:class
ex:Record
conforms with the
supplied hierarchy.

sh:minCount 1 fails
on the missing-code
graph.

sh:not [ sh:class
ex:RejectedRecord
1 fails for the
targeted record.

Closed shape
rejects ex:note;
other subjects
remain outside its
target.

Evidence fixture

Remove the subclass
triple: classification no
longer follows and the
class shape fails.

Delete ex:code "R-7";
retain the OWL
restriction.

Add the rejected type
while retaining the
reviewed type.

Add ex:note "extra"
toex:r.

Wrong-layer failure

Requiring a physically
stored superclass triple
when logical
membership was
intended.

Treating consistency as
evidence that a value
was delivered.

Assuming every
ontology inconsistency
will be found by an
unrelated shape.

Turning payload closure
into a universal claim
about all possible
properties.

The matrix separates OWL inconsistency from SHACL nonconformance. Missing data is sufficient for the

required-value shape to fail, yet the OWL model may supply a filler. Conflicting class membership is a different
fixture. Semantic Arts' practitioner comparison likewise treats meaning and structure as complementary

concerns; the test card adds requirement-specific expected outcomes to that distinction.
(www.semanticarts.com)

A calculation-free truth table

For this table, D is the supplied graph, including the local ontology declarations. V(D) preserves D and adds

only entailed rdf:type and ex: code triples about ex: r. The additions come from an OWL 2 RL
materialization module containing the named-class and subproperty axioms. The minimum-cardinality

superclass restriction is excluded from that module; HermiT separately checks it in the full ontology. The OWL-

RL application programming interface (API) performs forward chaining using the selected rule class. (owl-

rl.readthedocs.io)

Table 2 gives theoretically expected outcomes for only the required-code shape, so a passing cell does not

mean all other shapes pass. An inferred code may satisfy value presence while an unpermitted aliasCode

predicate still breaches the closed shape.
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Code evidence supplied HermiT consistency of full

ontology
Directly asserted ex:code "R-7" Consistent
No code and no alias code Consistent
Only ex:aliasCode "R-7" Consistent

Required-code shape
onD

Conforms
Does not conform

Does not conform

Required-code shape on

V(D)
Conforms
Does not conform

Conforms

Provenance and chain of custody - Canonical records and entity resolution - Defensible facts for regulated work

Code asserted, with both disjoint Inconsistent Conforms Conforms for this shape
types alone

The last row demonstrates why a green report is not proof that every intended fact is true. A required-code
shape does not test class compatibility. Conversely, the inferred-value row demonstrates why the graph's
entailment regime is part of the requirement. A documented inference toggle, such as Stardog's, can
legitimately change validation results. (docs.stardog.com)

The projected graph also prevents an accidental change of contract. A full rule closure may contain extra
vocabulary triples about the focus node. If a closed shape forbids those predicates, validating that closure is a
different test from validating a payload plus selected consequences. TopQuadrant's inference panel
documents fixed-point rule execution; the acceptance packet must still define which resulting graph is
validated. (docs.topquadrant.com)

The two-question classifier

Ask these questions before translating requirement prose:

» Logical consequence or consistency question: Must a statement follow in every compatible
interpretation, or must the declared OWL axioms admit at least one model?

« Graph-constraint question: Must selected nodes in the declared RDF graph conform to specified
shapes?

“Yes” only to the first points to OWL reasoning, using an entailment check or a consistency check as required.
Rejection because the OWL axioms admit no model requires an OWL consistency check, even when no new
statement is requested. “Yes” only to the second points to SHACL; rejection here is based on nonconformance
to the selected graph constraints. “Yes” to both requires paired checks. “No” to both points toward
documentation, workflow logic, a document schema, or another application requirement. (W3C OWL 2 Direct
Semantics) (W3C SHACL)

Do not convert “exactly one” mechanically. First specify whether the count concerns RDF terms, distinct real
entities, asserted statements, inferred values, or document fields. Then provide a counterexample
demonstrating the chosen meaning. Ke, Zacouris, and Acosta's Re-SHACL work highlights the relevance of
equality and entailment; it does not make identity assumptions disappear. (www.vldb.org)
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Performance and Benchmarks

Capabilities and costs measure different tasks

There is no defensible universal speed winner between OWL reasoning and SHACL validation in the sources
examined. Consistency checking, entailment checking, forward-chain materialization, and shape evaluation
answer different questions. A performance claim must identify which task was executed, the entailment regime,
the graph view, and the results required. Re-SHACL explicitly avoids computing a complete data-graph
closure, instead combining targeted entailment with merging of equivalent entities. (www.vldb.org)

That distinction can be important even before timing begins. A full OWL language may describe models
containing individuals not named in the supplied graph. A finite materialization procedure and a semantic
treatment of those models need not give interchangeable validation semantics. Oudshoorn, Ortiz, and Simkus
study ontology-aware validation based on core universal models; their proposal is a specified research
semantics, rather than an automatic interpretation of every production pipeline. (arxiv.org)

Adoption and workload boundaries

Engine integration affects workload. RDF4J analyzes transaction changes and validates during commit;
changing shapes can revalidate existing data. GraphDB also documents commit-time checks, while its bulk
Representational State Transfer (REST) validator accepts external shapes without requiring the original
repository's transactional SHACL setting. A batch-review workload should therefore be benchmarked
separately from an enforced transaction workload. (rdf4j.org) (graphdb.ontotext.com)

Concurrency settings are another axis. RDF4J documents an incompatibility between automatic bulk validation
and serializable validation. A performance experiment that changes this setting also changes an operational
guarantee. The test card should record that change rather than comparing elapsed times as though the runs
supplied identical evidence. (rdf4j.org)

Strengths and limitations of published comparisons

Figuera, Rohde, and Vidal's 2021 Trav-SHACL experiment used 27 testbeds, 164 constraints, and nine
knowledge graphs ranging from 1 million to 34 million triples. (arxiv.org) It compared Trav-SHACL
configurations with SHACL2SPARQL implementations. The authors report a maximum execution-time saving
factor of 28.93. (arxiv.org) That is a scoped maximum from their study, not a generic OWL-versus-SHACL
result or a current product-service guarantee.

For an organizational benchmark, measure outputs before optimizing timing. Preserve:

» Workload: The graph, shapes, ontology, and update batch.

« Task: Consistency, classification, entailment, or validation.

« Regime: The supported semantics and selected inference options.
» Coverage: Targets actually evaluated and skipped nodes.

* Reporting: Complete results, capped results, or conformance only.
- Execution: Hardware, versions, concurrency, and cache conditions.
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Those fields make a benchmark interpretable. They do not by themselves establish that the selected shape
captures the organization's intended rule. That requires the positive and negative fixtures in the acceptance
packet.

The minimal acceptance packet

Freeze the semantic boundary (Hypothetical Example)

The packet should contain the requirement, asserted triples, resolved ontology imports, entailment regime,
resolved shapes, target selection, fixture mutations, expected reports, and execution record. These are
proposed review requirements, not a claim that either standard mandates a particular packaging format.
WebProtégé documents revision history for ontology changes, while the Commission's validator distinguishes
checking shapes from checking RDF content against them. Those are useful, separate evidence-producing
steps. (protege.stanford.edu) (www.itb.ec.europa.eu) The Commission expressly distinguishes its additional
checks from formal conformance testing. (www.itb.ec.europa.eu)

For the hypothetical example, the shape graph is:

@prefix ex: <https://example.org/> .

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#> .

@prefix sh: <http://www.w3.org/ns/shacl#> .

ex:Classification a sh:NodeShape ;
sh:targetNode ex:r ; sh:class ex:Record .
ex:RequiredValue a sh:NodeShape ; sh:targetNode ex:r ;
sh:property [ sh:path ex:code ;
sh:minCount 1 ; sh:datatype xsd:string ] .
ex:DisjointTypes a sh:NodeShape ; sh:targetNode ex:r ;
sh:not [ sh:class ex:RejectedRecord ] .
ex:ScopedCompleteness a sh:NodeShape ; sh:targetNode ex:r ;
sh:closed true ; sh:ignoredProperties (rdf:type) ;
sh:property [ sh:path ex:code ] ;
sh:property [ sh:path ex:state ] .

The explicit target stabilizes the tests. Classification's sh:class can use the supplied subclass hierarchy
without full RDFS reasoning; it should not be mistaken for a demand that the superclass type triple be
physically present. RDF4J's documented subclass support is an implementation example of why “inference off”
needs a precise interpretation. (rdf4j.org)

The closed shape defines predicate completeness, not complete knowledge of the record. The separate
required-value shape demands a code; the closed shape alone does not. No shape here requires state to be
present or claims that “ready” is a true status. Such requirements would need additional tests.
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Pin the procedures and retain the outcomes

The proposed procedure specifies pySHACL 0.40.1 (pypi.org), OWL-RL 7.6.2 (pypi.org), and Owlready2
0.51. (pypi.org) These are proposed procedure pins, not assertions about the newest releases. The package
pages identify the releases; Owlready?2's versioned reasoning documentation supplies the HermiT interface.
(owlready?2.readthedocs.io)

The proposed execution procedure is:

e OWL load: Load each full fixture into a fresh Owlready2 world.

e« OWL check: Run sync_reasoner with HermiT, record an inconsistency exception separately.

« Classification check: Inspect indirect class membership, rather than treating an absent materialized
superclass triple as non-entailment.

« Asserted validation: Run pySHACL with inference="none"' on the supplied graph.

« Projected validation: Copy the graph, add selected closure facts, and validate that view with inference
disabled.

» Isolation: Evaluate each shape separately by retaining only its sh: targetNode declaration.

« Report comparison: Compare conformance, focus node, and constraint component, ignoring blank-
node identifiers and prose messages.

Owlready?2 documents an OwlReadyInconsistentOntologyError for inconsistency. pySHACL distinguishes a
returned ValidationFailure from raised shape- or constraint-loading errors. These outcomes should remain
separate from a graph that simply does not conform. (owlready?2.readthedocs.io) (pypi.org)

Owlready2 normally places inferred facts in a separate ontology; the check must inspect the appropriate world
rather than assume that every entailment is copied into the original graph. (owlready2.readthedocs.io)
PySHACL's import option applies to shapes and ontology graphs, not imports of target data subgraphs.

(pypi.org)

No reader-accessible companion execution records or runnable fixture script are linked here. The reports
below illustrate theoretical expectations for the published fixtures rather than documented results of executed
runs. For example, the expected required-value result after deleting the code is:

@prefix ex: <https://example.org/> .
@prefix sh: <http://www.w3.org/ns/shacl#> .
[1 a sh:ValidationReport ; sh:conforms false ;
sh:result [ a sh:ValidationResult ;
sh:focusNode ex:r ; sh:resultSeverity sh:Violation ;
sh:resultPath ex:code ;

sh:sourceConstraintComponent sh:MinCountConstraintComponent 1 .

A conforming counterpart contains a sh:ValidationReport with sh:conforms true and no result. The
disjoint-type fixture yields sh:NotConstraintComponent; the extra-predicate fixture yields
sh:ClosedConstraintComponent. These are theoretically expected component outcomes for the shapes
shown; execution is needed to verify them for the selected engine configuration.
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Include counterexamples that can defeat the implementation

The baseline must pass before the negative tests have meaning. Then apply each mutation independently:

» Missing value: Remove the asserted code, retain the ontology restriction, and expect consistency plus

a required-value failure.

« Inconsistent value: Add RejectedRecord membership, retain ReviewedRecord, and expect OWL
inconsistency plus a disjoint-type shape failure.

« Extra predicate: Add ex:note on the focus node and expect a closed-shape failure.

« Inferred value: Replace the code assertion with aliasCode; expect required-value failure on D and
conformance on V(D).

» Missing premise: Remove the subclass axiom and expect the classification test to stop succeeding.

« Wrong target: Run the mutation on a deliberately untargeted subject and record that no acceptance
conclusion is drawn for that subject.

The last item is a coverage review trigger alongside the proposed fixture checks. It checks coverage

independently of shape correctness. AllegroGraph's documentation makes the practical consequence explicit:
a conforming report with no relevant evaluation does not show that the intended data conforms.

(examples.franz.com)

Data Analysis and Evidence

The evidence combines hypothetical fixture expectations with published research. The fixtures illustrate

proposed acceptance checks; they are not documented executed results. The article links neither companion
execution records nor a runnable fixture script. These expectations provide no timing measurements,

production-accuracy estimates, or measured business benefits.

Table 3 separates methods and scopes so that theoretical complexity, benchmark improvements, and
hypothetical fixture expectations are not conflated.

Evidence

This report's fixtures
(Hypothetical
Example)

Trav-SHACL, Figuera,
Rohde, and Vidal
(2021)

Method and quantitative scope

Proposed procedures: fresh HermiT
worlds and pySHACL on supplied and
projected graphs; suggested pins,
without linked execution records or a
runnable script.
(owlready2.readthedocs.io) (pypi.org)

27 Lehigh University Benchmark
(LUBM)-generated testbeds; nine
graphs; 164 constraints; 1 million to 34
million triples; reported maximum saving
factor 28.93. (arxiv.org)

What it establishes

Theoretically expected differences in
acceptance evidence for missing
code, disjoint membership, inferred
code, and extra predicates; engine

execution remains to be
documented.

Validation strategy can materially
affect execution time on that

benchmark.
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What it does not
establish

Throughput, production
correctness, general
reasoner completeness,
or factual truth of a
value.

Universal superiority
over OWL reasoning,
current-product
performance, or
comparable latency on
other workloads.
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Evidence Method and quantitative scope What it establishes What it does not
establish

Ontology-aware Their studied problem is EXPTIME- Complexity depends on the A measured runtime, a

validation, Oudshoorn, = complete overall and PTIME-complete specified ontology language and hardware requirement,

Ortiz, and Simkus in data complexity. (arxiv.org) validation semantics. or complexity of every

(2026) practical SHACL
pipeline.

The expected missing-code outcome is the important comparison: the fixture remains OWL-consistent while its
required-code shape does not conform. Its explanation is model-theoretic existence versus observable value
presence. The expected disjoint-type outcome is an inconsistent full ontology while the required-code shape
still conforms. Together these theoretical expectations illustrate that consistency and conformance are
different predicates, even when they concern the same named record.

The benchmark numbers answer a narrower question. Trav-SHACL evaluates validation algorithms against a
named baseline, with specified synthetic graphs and constraints. Its reported maximum should remain
attached to that method. Re-SHACL further changes the evaluation strategy by incorporating targeted
reasoning; neither paper supplies a universal conversion from reasoning time to validation time.
(www.vldb.org)

Evidence of implementation should therefore be scored by agreement with expected outcomes, not by the
prevalence of green reports. A failing negative fixture is often the intended success. A passing negative fixture
demands investigation of targets, inference configuration, graph selection, suppressed checks, and report
limits before the team rewrites the requirement. TopQuadrant documents both suppression and result-capping
controls, so those settings belong in the execution record. (docs.topquadrant.com)

This report makes no measured claim that the decision card saves review time or earns architecture
references. Those are hypotheses for subsequent evaluation. A useful evaluation would publish requirement
classifications in advance, ask independent reviewers to implement the same fixtures, and measure
disagreement and false acceptance under the specified contract.

Implications and Future Directions

Select both layers only when both proofs are required

Use OWL when the organization needs consequences or consistency relative to declared axioms. Use SHACL
when the organization needs acceptance conditions over a declared RDF graph. Use both when a requirement
independently demands those proofs. Semantic Arts argues for complementary use; the practical addition is to
make the two acceptance criteria explicit instead of merging their outcomes into an unlabeled success flag.
(www.semanticarts.com)

A transaction policy is another requirement. Stardog's guard mode can reject changes that breach constraints,
but it must be enabled. A standalone report and an enforced acceptance boundary are different observable
behaviors. Teams should test the actual ingestion path if rejection, rather than later diagnosis, is required.
(docs.stardog.com)
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Recognize when another schema suffices

JSON Schema's required properties and additionalProperties address document presence and field
closure; null remains distinct from absence. PostgreSQL's CHECK can accept a null result, so NOT NULL is
needed when null should be rejected. Foreign keys and uniqueness address different relational restrictions.
These documented alternatives can satisfy contracts that do not require RDF graph semantics. (json-
schema.org) (www.postgresql.org)

Application checks may be sufficient when the rule concerns an external service, a workflow transition, or a
policy decision whose evidence is not represented in the graph. The same test-card discipline still applies:
state the accepted input, mutation, expected rejection, and recorded explanation. Selecting SHACL does not
automatically make an external predicate observable.

Review the evidence contract separately

Reliable Context is an adjacent system of record in this standards comparison, not an OWL or SHACL
alternative. Its stated contract includes cited source evidence and declared unknowns. Those observable
properties require evidence checks beyond a datatype-valid graph.

Its stated ability to reproduce past record states likewise illustrates a separate acceptance question: can the
premises and outputs of a prior validation be reconstructed? That is a downstream evidence requirement, not
a claim about a particular reasoning or validation mechanism.

RDF4J exposes supported SHACL predicates; the Commission's extra shape checks are explicitly not formal
conformance tests. Passing one available tool is evidence about its documented checks, not a universal
certification. (rdf4j.org) (www.itb.ec.europa.eu)

The proposed review triggers are:

« Imports: Newly resolved premises change the axiom set.

» Profile: A selected profile no longer covers the required construct.

« Targets: A changed selection includes or excludes a relevant subject.
« Inference: Newly derived values change a presence condition.

» Projection: The validated view retains different predicates.

« Shapes: A contract revision changes acceptance criteria.

« Limits: A report cap removes the required failure inventory.

« Deployment: The operational ingestion path changes enforcement.

» Evidence: A changed source or observation changes a premise.

Conclusion

OWL vs SHACL is best decided per requirement. The relevant question is what evidence would prove that the
rule was implemented in its intended semantic layer. An entailment needs a declared premise set, semantics,
and conclusion. A graph-acceptance rule needs a declared data boundary, shapes, targets, and expected
report. A requirement demanding both needs both tests.
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The miniature graph makes the distinction operational. Missing code can coexist with OWL consistency, while
failing the required-value shape. Conflicting disjoint types can make the ontology inconsistent, while a shape
checking only code presence still passes. An inferred code can change validation of a projected graph without
changing the supplied payload. A closed shape can reject an additional predicate without asserting universal
completeness of knowledge.

The packet is small enough to review: asserted triples, resolved premises, named reasoning procedure,
shapes, positive fixture, targeted negative mutations, and preserved outcomes. Reviewers should inspect
failures as carefully as successes. The negative fixtures demonstrate whether rejection actually occurs for the
intended reason; the coverage record demonstrates whether the intended subject was checked.

Finally, the semantic layer does not establish source truth. A valid datatype, consistent ontology, or conforming
graph can coexist with an inaccurate premise. Context engineering needs explicit evidence boundaries for
both logical consequences and accepted data. The useful comparison is therefore a pair of defensible
contracts, supported by tests that can fail, rather than a single green indicator claimed to prove everything.

Source links

Links cited in this article, in order of first appearance. Full addresses are provided for readers using extracted text.

1. https://lwww.semanticarts.com/shacl-and-owl
. https://www.w3.org/TR/owl-primer

. https://owlready2.readthedocs.io/en/v0.51/reasoning.html
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. https://pypi.org/project/pyshacl/0.40.1

. https://lexamples.franz.com/agraph/support/documentation/shacl.html
. https:/iwww.w3.0rg/TR/shacl

. https:/lwww.w3.0org/TR/shacl12-core

. https://docs.stardog.com/data-quality-constraints
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. https://docs.topquadrant.com/latest/reference/ProblemsAndSuggestionsPanel.html
10. https://json-schema.org/understanding-json-schema/reference/object?highlight=propertynames
11. https://arxiv.org/html/2101.07136v1

12. https://www.w3.0rg/TR/rdf11-concepts

13. https://www.postgresql.org/docs/18/ddI-constraints.htmi

14. https://www.w3.org/TR/owl2-direct-semantics

15. https://lwww.w3.org/TR/owl2-profiles

16. https://protege.stanford.edu/software

17. https://jena.apache.org/documentation/inference/index.html

18. https://www.w3.org/TR/owl2-conformance

19. https://owl-rl.readthedocs.io/en/latest/stubs/owlrl.DeductiveClosure.html

20. https://jena.apache.org/documentation/shacl

21. https://rdf4j.org/documentation/programming/shacl
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22. https://graphdb.ontotext.com/documentation/11.1/shacl-validation.html
23. https://docs.topquadrant.com/latest/reference/InferencesPanel.html
24. https://lwww.vidb.org/pvidb/vol17/p3589-acosta.pdf

25. https://arxiv.org/abs/2507.12286

26. https://lwww.itb.ec.europa.eu/shacl/shacl/upload

27. https://pypi.org/project/owlrl/7.6.2

28. https://pypi.org/project/owlready2/0.51
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THE PUBLISHER

About Reliable Context

Reliable Context is a system of record for organizations that fuse private and public information and must
defend every value they act on.

The guarantees

One canonical record per real thing: duplicates resolve by rule, ambiguity is shown rather than hidden, and
related organizations relate without ever being merged. A verbatim, cited source and an observation date sit
behind every value. Unknowns are declared as not found, blocked or not applicable with a reason, never left
as an empty cell. Any past state of the record is reproducible, together with what changed since.

Where it runs

It runs inside the customer's perimeter, one database per organization. Permitted sources, model routing,
reader clearance and retention are set as the customer's own policies, and every value is exportable with its
chain of custody for an auditor or regulator.

What it is not

It is not a vector database or a RAG framework, not a data catalog, MDM or data-quality suite, not a CRM or
data-enrichment vendor, and not a chatbot or Al assistant. Where a reader needs one of those, the honest
answer is to say so and point them there.

Visit
See Reliable Context.

Reliable Context is in production use in two sectors; more than six thousand of its identity decisions were
made by rule and none has been reversed. Articles published here explain general practice, cite their primary
and academic sources, and name the jurisdiction of any regulatory rule they describe. They are not legal,
regulatory or compliance advice for a specific organization, and requirements change.

Website: https://reliablecontext.com

This article is educational. Verify consequential medical, legal, financial, regulatory and technical decisions with appropriate professionals and the
cited primary sources. Company services are described separately from the article's research findings.
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