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Purpose of this material

• Discuss SE ontology related to Interface

• Observe how this has been expressed in the past in the S*Metamodel

• Observe how the S*Metamodel is being expressed in OWL

• Solicit input on OWL / Protégé editing to continue this process



Brief background on S*Models, S*Patterns, 
and INCOSE Patterns Working Group



We are concerned with configurable, re-usable system models: “S*Patterns”

1. Models containing a certain minimal set of elements are called S*Models (S* is short 

for “Systematica”)

2. Those underlying elements are called the S*Metamodel, which was inspired by the 

physical sciences, seeking the smallest model necessary for life cycle engineering

3. S*Models using those elements may be (have been) expressed in any modeling 

language (e.g., SysML, or other languages)

4. S*Models can be (have been) created and managed in many different COTS 

modeling tools, engineering tools, requirements management and PLM systems.

5. Re-usable, configurable S*Models are called S*Patterns

6. By “Pattern-Based Systems Engineering” (PBSE) we mean MBSE enhanced by 

these generalized assets and utilizing the leverage of S*Patterns.

7. These are system-level patterns (models of whole managed platforms), not just 

smaller-scale component design patterns
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S*Metamodel for

Model-Based Systems 

Engineering (MBSE)

 

S* Metamodel–Summary View, 

for MBSE 
                        

04-28-11  V1.5.9               Systematica Release 4.0
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Example S*Pattern Content

• INCOSE PBSE Tutorial:

– http://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patter

ns:pbse_tutorial_glrc_2016_v1.7.4.pdf

• More examples and materials on WG web wiki site:

– http://www.omgwiki.org/MBSE/doku.php?id=mbse:patterns:patterns
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The INCOSE Patterns Working Group began four years ago, as the 

MBSE Initiative Patterns Challenge Team:

– Part of the joint INCOSE/OMG MBSE Initiative, formed there initially as the MBSE 

Patterns Challenge Team.

– In 2016, our team formally became the INCOSE MBSE Patterns Working Group 

– Because of our MBSE focus, and in order to continue to support the MBSE Initiative, 

we continue to also be listed as part of that INCOSE/MBSE Initiative

– WG web wiki site: 

http://www.omgwiki.org/MBSE/doku.php?id=mbse:patterns:patterns
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From Patterns WG Agenda at INCOSE IW2018: 
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Status of WG Projects

– Interface Patterns Project  

– ASME Model V&V Patterns Project, VVUQ Pattern  

– VSE Patterns Project  

– Agile Patterns Project

– S3 Pattern and INCOSE OCM

– Patterns in the Public Square

– TIMLM Patterns  

– HC WG Collaboration

– PLE WG Project 

– CIPR Patterns

– IFSR Conversation

– SysSciWG Patterns

– SoS WG Collaboration



S*Metamodel

SysML Tool A Profile SysML Tool B Profile

 

Engineering Tool X Schema

Mapping 1

Mapping 2

Mapping 3

The S*Metamodel is formally mapped to 
specific modeling tools and languages





Informal semantics of S*Interface 

The Setting: Consider two interacting systems, exchanging at 
least one Input-Output (e.g., a Force, Energy Flow, Mass 
Flow, or Information), during Interaction D: 

System A
Input-Output X

System B

Interaction D

16
Figure 1: (Exact notation used not important to this discussion)



• In certain (important to identify) circumstances, we need to 
represent Interfaces involved in Interaction D. 

• No matter what (graphical or other) modeling language or 
notation is used, the S*Metamodel tells us that an Interface is 
an association of:

• A System, which “has” the Interface;

• A (set of) Input-Output(s), which “pass through” the Interface;

• A (set of) Interaction(s), which describe “behavior at the Interface”;

• A System of Access (SOA), providing the interaction “medium”:

SOA  Z

System A
Input-Output X

System B

In
terface 1

In
terface 2

Figure 2:  (Exact notation used not important to this discussion)
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• However, there is a subtle inconsistency in the 
transition between Figure 1 and Figure 2 above:

• Figure 1 and Figure 2 imply that the scope of “System A” 
must have changed between the two diagrams, . . . 

• Because, System A in Figure 2 can interact with an external-
looking SOA Z, but . . . .

• System A in Figure 1 implies that the scope of System A is 
such that it can interact directly with System B.

18

SOA  Z ?

System A ?  System B ?  

Figure 3:  (Exact notation used not important to this discussion)



• The problem here is that even intended “neutral” 
notations can be specific enough to mislead us, or create 
ambiguities.

• The real problem is that, independent of notation, the 
System of Access by definition has larger scope than 
Figure 2 implied:

• Part of the scope of the System of Access for two 
interacting systems must necessarily be within the two 
interacting systems . . . 19

Figure 4:  (Exact notation used not important to this discussion)



• So, to avoid conflicting or ambiguous definitions of 
the scope of System A, we have to recognize a slightly 
larger system, shown in Figure 5 as System A’

• The additional scope adds the SOA role shown here as 
SASOA:
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System A’ System B’
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Figure 5:  (Exact notation used not important to this discussion)
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Translation to OWL, editing via Protégé, 
current status, related questions
• S*Metamodel classes inserted to OWL using Protégé

• Working on Property restriction statements on Interface





Current questions on OWL and  Protege

• Where (what tool menu, etc.) does Protégé allow me to set up:
• The Properties of Interface?

• The restrictions on those Properties, for . . . 

• Containment (of Interface) shown

• The four relationships shown



Discussion and plans

•

•

•

•

•
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