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### SWRL (Semantic Web Rule Language): Overview

SWRL (Semantic Web Rule Language) is a language for expressing rules that can infer new
knowledge from ontologies written in the Web Ontology Language (OWL). SWRL extends OWL'’s
reasoning capabilities by allowing the addition of logical “if-then” rules that operate on the data within
an ontology.

These rules are typically used in combination with OWL-based ontologies to enable automated
reasoning systems to derive new facts or relationships.

### Key Features of SWRL
1. Expressiveness:

1. Goes beyond OWL axioms by enabling more complex reasoning scenarios.
2. Example: If a “Patient” has a "Seizure’ and an abnormal "EEG", then they are a candidate for
epilepsy surgery.

2. Integration with OWL:

1. SWRL rules work directly with OWL ontologies, leveraging existing class hierarchies, properties,
and individuals.

3. Inferences:

1. SWRL enables reasoning engines to infer new relationships or classify individuals based on
existing facts and rules.

4. Standard Syntax:

1. Rules are written in a standard syntax:

antecedent (conditions) - consequent (conclusion)

### SWRL Syntax

- Antecedent: The “if” part of the rule (conditions). - Consequent: The “then” part of the rule
(inference).

### Basic SWRL Elements 1. Classes and Individuals:

1. Represent entities in the ontology.
2. Example: “Patient(?p)" refers to an individual “?p" belonging to the "Patient™ class.

2. Properties:

1. Represent relationships between individuals.
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2. Example: "hasSymptom(?p, ?s)" means "?p" (a "Patient’) has the symptom "7?s".
3. Built-in Functions:

1. Enable comparisons, arithmetic, and string operations.
2. Example: “swrlb:greaterThan(?age, 18)" checks if "?age’ is greater than 18.

4, Variables:

1. Start with a "?" and represent placeholders in rules.
2. Example: "?p" for a patient.

### Example Rules

##+#+# 1. Basic Rule “If a patient has a seizure and abnormal EEG, they are a candidate for epilepsy
surgery.” " "text Patient(?p) ~ hasSymptom(?p, Seizure) ~ hasEEG(?p, AbnormalEEG) -
CandidateForSurgery(?p)

#### 2. Rule with Data Properties “If a patient is older than 18 and has pharmaco-resistant
epilepsy, they are eligible for surgery.” " "text Patient(?p) ~ hasAge(?p, ?age)
swrlb:greaterThan(?age, 18) ~ hasCondition(?p, PRE) - EligibleForSurgery(?p) =~

#### 3. Classification Rule “If a disease affects a child and the child is younger than 12, the
disease is classified as pediatric.” " "text Disease(?d) ~ affects(?d, ?c) ~ Child(?c) ™ hasAge(?c, ?age)
~ swrlb:lessThan(?age, 12) - PediatricDisease(?d) "

#### 4. Rule with Arithmetic “If a patient’s BMI is greater than 30, classify them as obese.”

" text Patient(?p) ©~ hasWeight(?p, ?w) ™ hasHeight(?p, ?h) ~ swrlb:multiply(?hSquared, ?h, ?h)
swrib:divide(?bmi, ?w, ?hSquared) ~ swrlb:greaterThan(?bmi, 30) -» Obese(?p)

### Reasoning with SWRL

- Reasoners like HermiT and Pellet can process SWRL rules alongside OWL axioms to infer new
facts. - Example:

1. Fact: John is a patient, has a seizure, and has an abnormal EEG.
2. SWRL Rule: “If a patient has a seizure and an abnormal EEG, they are a candidate for surgery.”
3. Reasoner Output: John is inferred as a “CandidateForSurgery".

##4# Applications of SWRL
1. Healthcare:

1. Automating complex clinical decision-making (e.qg., epilepsy surgery candidacy).
2. Modeling diagnostic criteria and treatment pathways.

2. Knowledge Representation:

https://neurosurgerywiki.com/wiki/ Printed on 2025/06/25 16:37



2025/06/25 16:37 3/3

swrl

1. Encoding domain-specific rules to infer new insights from existing data.
3. Al and Semantic Web:

1. Integrating expert knowledge into intelligent systems for reasoning.
4. Education:

1. Creating training datasets or simulations based on real-world conditions.

### Tools for Using SWRL 1. Protégé:

1. Most commonly used tool for developing OWL ontologies and adding SWRL rules.
2. Supports SWRL through a dedicated plugin.

2. Reasoners:

1. HermiT: Supports reasoning with SWRL rules and OWL axioms.
2. Pellet: Handles SWRL rules, built-ins, and OWL reasoning.

3. APIs:

1. OWLAPI: For programmatically managing OWL ontologies and SWRL rules.
2. SWRLAPI: Provides utilities for writing, testing, and executing SWRL rules.

Would you like assistance in creating specific SWRL rules for a domain or setting up a reasoning

workflow?
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