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Different modeling languages Different modeling tools Integration is the future

Modeling language Modeling tool Tool-integration

Our Journal article：A Systematic Literature Review of MBSE Tool-chains （IEEE SJ under 
review）

Model-based Systems Engineering review
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Different modeling languages Different modeling tools Integration is the future

Modeling language Modeling tool Tool-integration

INCOSE IS Paper 2018: MBSE Applicability Analysis in Chinese Industry

Home made 
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Model-based Systems Engineering review
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System lifecycle of complex system
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IoF SEWG Ontology Roadmap

添加标题 添加标题

GOPPRRE USE CASE1 USE CASE2

System 
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添加标题 添加标题 添加标题
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MBSE FORMALISMS
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GOPPRRE approach
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IoF SE Ontology supporting MBSE formalisms.
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Language Graph Object Point Property Relationship Role Reference

SysML 9（9） 73（64） 11（11） 10（10） 31（31） 62（0） Magic Draw

BPMN 1（1） 81（77） 0（0） 53（46） 5（3） 10（0） Camunda 
Modeler

UPDM 52（52） 100（123） 7（6） 84（96） 57（50） 54（0） Magic Draw

EAST-
ADL 10（9） 67（62） 17（17） 93（93） 23（21） 68

（64） MetaEdit+

OPM 1（1） 3（3） 0（0） 9（8） 15（15） 12（4） Opcat

UML 14（15） 83（78） 5（5） 98（96） 43（47） 71（0） Magic Draw

DMN 1（1） 4（5） 1（0） 5（2） 3（3） 6（0） Camunda 
Modeler

Capella 29（29） 48（40） 5（3） 4（1） 29（28） 42（0） Capella
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Requirement items in ISO 29148
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in ISO 42010

Lifecycle in ISO 15288
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Ontology model Evaluated by SQWRL and 
Sparql

See the demo
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A. Class

B. Annotation property C. Object property D. Data property

E. Individuals
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Algorithm 1 Query the owl models using SPARQL
PREFIX owl: <http://www.w3.org/2002/07/owl#>
PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>
//Query the objects in the graphs.
SELECT ?graph ?object
WHERE{?graph 
<http://www.semanticweb.org/yemu/ontologies/2019/7/untitle
d-ontology-163#including> ?object}
// Query the relationships in the graphs.
SELECT ?relationship ?role
WHERE{
?graph 
<http://www.semanticweb.org/yemu/ontologies/2019/7/untitle
d-ontology-163#including> ?relationship.
?relationship 
<http://www.semanticweb.org/yemu/ontologies/2019/7/untitle
d-ontology-163#relationshipConnectRole> ?role.
}

Algorithm 2 Reasoning  the owl models using SQWRL
// Reasoning the objects connected with relationships
connector(?Graph) ^ relationship_Refine(?Relationship) ^ 
role_RefineFrom(?FromRole) ^ role_RefineTo(?ToRole) ^ 
hasRelationship(?Graph, ?Relationship) ^ 
relationshipConnectRole(?Relationship, ?FromRole) ^ 
relationshipConnectRole(?Relationship, ?ToRole) ^ 
binding(?FromRole, ?ObjectOutput) ^ binding(?ToRole, 
?ObjectInput) -> sqwrl:select(?Relationship, 
?ObjectOutput, ?ObjectInput)
// Reasoning the objects which are inputs of the 
relationships
connector(?Graph) ^ relationship_Refine(?Relationship) ^ 
role_RefineFrom(?FromRole) ^ role_RefineTo(?ToRole) ^ 
hasRelationship(?Graph, ?Relationship) ^ 
relationshipConnectRole(?Relationship, ?FromRole) ^ 
relationshipConnectRole(?Relationship, ?ToRole) ^ 
binding(?FromRole, ?ObjectOutput) ^ binding(?ToRole, 
?ObjectInput) -> sqwrl:select(?Relationship, ?ObjectInput)
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A: Query objects in Graph

B: Query relationships in Graph

C: Reasoning the objects connected 
with relationships in Graph

D: Reasoning the objects which are 
inputs of each relationship in GraphSee the demo
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