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SysML v2 Status

• SysML v2 beta specifications (i.e., KerML, SysML v2, Systems 

Modeling API & Services) approved by the OMG on June 30, 

2023 and are now in the finalization phase

• Final adopted specifications for KerML, SysML v2, Systems 

Modeling API & Services approved by the OMG on July 21, 2025.  

Announcement can be found here.  

https://www.omg.org/sysml/sysmlv2/

• You can check out the press release here Object Management 

Group Approves Final Adoption of the SysML V2 Specification.

https://www.omg.org/sysml/sysmlv2/
https://usg01.safelinks.protection.office365.us/?url=https%3A%2F%2Furl.emailprotection.link%2F%3Fb66KcNjZoAeQOqKg4afRY8EZiZeICDczI7Tg9sLTmvXYNX7hZrKr1d2u_NiYyL76mWXHtGYrjQCXxHbjzU_NXeVmlKI4-Lxz9Dp3MUaaTFH5_WOJgCuvcHI_zrw6FoNeS-kJvRUnIxfLzxy1VgPwIvKPIjYs65vfFHzKpvwGLrJeF5sO1R8UJvFIsXZxHx8tLWsli2wFCiWRQzv8aF8sfivakSZVmlKewDWCUL8y9_zM6Z9MAfZVUFbBMdmWmwqu3lm6_iBTPtk1BtZzxaUs9DZdxJmPCxJJ8AjzPBnvv6QOiX3wd_OVfU71leQkOxx6yAaMd9VCvDgTpZY--SimEEd_yY-CZwCkhuR2vU2sXjJeDZIE0qaV8xrW50O810SHB0_N6oGcVH0htawmJ1qrwCxyDP8usMbBlH7gjhmqBXEvQEccwwZpGqXQR-AmJzSi0LYHGG2FtJCmbL68V0wK5Oh0KaMKjcsZ-BFwFCXOIb68sm45DRuGLTfep73WZFZAKrtM990O5zv0fTMU5RxCYW4bcmnoCzJLPpd9zgNbRT-nyQ-Qud3uZcXFlGH8rurKmlBNDz8TDjFjGhtTXV2pvgv0l_L4vzIf5_KDNa78XiF-7usmtmIg2f95AFtKGqvov&data=05%7C02%7Cfrank.j.salvatore.ctr%40mail.mil%7Ce524494721b648b22d7108ddca10a1ad%7C102d0191eeae4761b1cb1a83e86ef445%7C0%7C0%7C638888895753374565%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C60000%7C%7C%7C&sdata=hSDMR618karX9XJIlVgPRsvqJb51m5bH5oYgz5u0I5o%3D&reserved=0
https://usg01.safelinks.protection.office365.us/?url=https%3A%2F%2Furl.emailprotection.link%2F%3Fb66KcNjZoAeQOqKg4afRY8EZiZeICDczI7Tg9sLTmvXYNX7hZrKr1d2u_NiYyL76mWXHtGYrjQCXxHbjzU_NXeVmlKI4-Lxz9Dp3MUaaTFH5_WOJgCuvcHI_zrw6FoNeS-kJvRUnIxfLzxy1VgPwIvKPIjYs65vfFHzKpvwGLrJeF5sO1R8UJvFIsXZxHx8tLWsli2wFCiWRQzv8aF8sfivakSZVmlKewDWCUL8y9_zM6Z9MAfZVUFbBMdmWmwqu3lm6_iBTPtk1BtZzxaUs9DZdxJmPCxJJ8AjzPBnvv6QOiX3wd_OVfU71leQkOxx6yAaMd9VCvDgTpZY--SimEEd_yY-CZwCkhuR2vU2sXjJeDZIE0qaV8xrW50O810SHB0_N6oGcVH0htawmJ1qrwCxyDP8usMbBlH7gjhmqBXEvQEccwwZpGqXQR-AmJzSi0LYHGG2FtJCmbL68V0wK5Oh0KaMKjcsZ-BFwFCXOIb68sm45DRuGLTfep73WZFZAKrtM990O5zv0fTMU5RxCYW4bcmnoCzJLPpd9zgNbRT-nyQ-Qud3uZcXFlGH8rurKmlBNDz8TDjFjGhtTXV2pvgv0l_L4vzIf5_KDNa78XiF-7usmtmIg2f95AFtKGqvov&data=05%7C02%7Cfrank.j.salvatore.ctr%40mail.mil%7Ce524494721b648b22d7108ddca10a1ad%7C102d0191eeae4761b1cb1a83e86ef445%7C0%7C0%7C638888895753374565%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C60000%7C%7C%7C&sdata=hSDMR618karX9XJIlVgPRsvqJb51m5bH5oYgz5u0I5o%3D&reserved=0
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• Summarize results from converting a SysML v1 model to a SysML 

v2 model

–Documented in a Model Conversion Guidance report

• Part of the SysML v1 to SysML v2 Transition Guidance Project 

sponsored by the  Director of Digital Engineering, Modeling and 

Simulation within the DoD Office under Secretary of Defense for 

Research and Engineering (OUSD(R&E)

Purpose
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Transition Project Background

• The SysML v1 to SysML v2 Transition Guide Project

– Initiated in December 2022

–Goal: Provide guidance on how an organization and project can transition their MBSE 

efforts from SysML v1 to SysML v2

–Deliverables:

▪ https://www.omgwiki.org/MBSE/doku.php?id=mbse:sysml_v2_transition

https://www.omgwiki.org/MBSE/doku.php?id=mbse:sysml_v2_transition
https://www.omgwiki.org/MBSE/doku.php?id=mbse:sysml_v2_transition
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1. Pre-process the SysML v1 model

– Ensure model conforms to SysML v1 specification

– May need to remove customizations, ensure model is well-formed, and 

adheres to standard guidelines (e.g., naming conventions)

2. Transform the SysML v1 model to a SysML v2 

model

– Tool automation executes standard transformation specification

3. Post-process the SysML v2 model

– Reorganize, refactor, and refine model to leverage SysML v2 capabilities

4. Validate the model

– Evaluate how well it satisfies model objectives and update as needed

Model Conversion Process

Step 1 Pre-process 
the SysML v1 model

Step 2 Transform 
the SysML v1 model 
to a SysML v2 model

Step 3 Post-
process the SysML 

v2 model

Step 4 Validate the 
model
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Model Conversion Example

• Skyzer Mission Model

– Developed by the Systems Engineering Research Center (SERC) (citation included on reference slide #25)

– SysML v1 model in Cameo

– Mission: UAV launched from a ship to perform a search and rescue mission

– Approximately 5300 elements

– Includes 6 of 9 diagrams and req’ts table

▪  does not include par, req, stm

– Includes packages, dependencies, blocks, attributes, parts, ports, connections, associations, use cases, 

actors, activities, actions, swim lanes, control flows, object flows, lifelines, messages, requirements, 

constraints, and trace and satisfy relationships

▪ does not include proxy and full ports, interface blocks, states, transitions, test cases, and derive and 

verify relationships, constraint blocks, constraint properties, and binding connections, …
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Skyzer v1 Model
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Model Conversion Approach [1 of 3]

• Used pilot implementation (Jupyter Lab with 

Plant UML) to manually create the SysML v2 

model

• Performed steps 2 and 3 using an incremental 

approach

–Transform the SysML v1 model to a SysML v2 model

–Post-process the SysML v2 model

• Transform sufficient portion of the model to 

demonstrate approach and gain lessons learned

Step 1 Pre-process 
the SysML v1 model

Step 2 Transform 
the SysML v1 model 
to a SysML v2 model

Step 3 Post-
process the SysML 

v2 model

Step 4 Validate the 
model
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Model Conversion Approach [2 of 3]

• The SysML v1 model was manually transformed to a SysML v2 

model.  This was done based on modeler’s understanding of the 

specification and the transformation rules.

• Package structure

• Blocks and parts

• Ports and connectors

• Value properties and value types

• Requirements and requirement hierarchy
• Use cases

• Activities

• Interactions (sequence diagrams)

• Requirements relationships

• Stereotypes

SysML v1 Constructs
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Model Conversion Approach [3 of 3]

• The model was post processed to include significant reorganization 

and refactoring

• Reorganize package structure 

• Part definitions in part definitions package

• Refactor parts hierarchy

• Refactor parts interconnection

• Action definitions in action definitions package
• Refactor action hierarchy

• Integrate behavior (use cases, actions, sequence/messages) 

• Refactor the requirements hierarchy

• Refactor requirements traceability
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Model Conversion Package Structure

SysML v1
SysML v2

Transformed

SysML v2

Refactored
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Parts Hierarchy – SysML v1 to SysML v2 
Transformed

SysML v1
SysML v2 

Transformed

Mission Part Def to SkyzerSystem Part to SkyzerSystem Part Def
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Parts Tree – SysML v2 Refactored

Mission Part to Enterprise Part to SkyzerSystem Part
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Behavior – SysML v1 to SysML v2 Transformed

SysML v1

SysML v2- Transformed

Removed Swim Lanes
(relate actions to parts in a later step)
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Behavior – SysML v2 Refactored
Actions Performed by Skyzer System

      

                

      

            

      

          

         

                      
         

                       
         

                 
         

             

      

              

         

                      
         

                     

      

              

      

    

         

                      
         

             

 

 

                

 

        

 

 

        

Actions aligned with the 

refactored parts hierarchy 

enabling fully integrated 

structure and behavior
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Requirements – SysML v1 to SysML v2 
Transformed

SysML v1

SysML v2 Transformed
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Requirements – SysML v2 Refactored
Specification with Integrated Requirements 
Hierarchy
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Requirements Satisfaction/Allocation
SysML v1 to SysML v2 Refactored

SysML v1

       

                  

             

                             

             

            

                                
          

                                  
           

             

                  

                               
          

                                     
           

             

         

             

                    

             

                  

                                        
                                       
      
                                       
                                      
      

   

                               
                                  
                            

          

                                
      
                                 
                                   

           

             

                  

                       
          

                                 
           

             

                    

                                       
          

                                 
       

           

           

                                 

           

                                

           

                                   

           

                                        

           

                                  

           

                       

 

 

 

 

 

 

 

 

 

 

 

 

SysML v2 Refactored

           ’       

Skyzer 

Enterprise
Part 

Definition

requirement

allocation
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Requirements – SysML v2 Refactored
Example of Performance Requirement with 
Constraint
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Some Refactoring Observations

• Integrated SysML v2 part hierarchy integrates SysML v1 block decomposition with 

swim lanes in activities,  lifelines in sequence diagrams, actors in use cases, and 

blocks in OV-1

• Integrated SysML v2 behavior integrates use cases, actions flow, and message 

sequence

• Need to refactor the requirements allocations/satisfactions based on the revised 

structure and behavior

• Selected requirements may be formalized with constraints to make them more 

precise

• Many opportunities to leverage SysML v2 to further refine the model (e.g., short 

name and aliases, stakeholder concerns, metadata, …)
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Summary

• Converting a SysML v1 model to a SysML v2 model should 

include pre-processing, transformation, post-processing and 

validation

• Conversion process should be performed incrementally and 

validated at each step

• Post-processing, which includes reorganizing and refactoring the 

model, is needed to leverage SysML v2 capabilities and benefits

• The benefit is a much more integrated and precise model
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References

• Skyzer Model

– Developed by the Systems Engineering Research Center (SERC) under Task Order 0802 with the 

Naval Air Systems Command, under contract HQ0034-19-D-0003 with Office of the Under 

Secretary of Defense for Research & Engineering 

https://ime.sercuarc.org/alfresco/mmsapp/mms.html#/login

• User: openmbeeguest

• PW: guest

• Comparing SysML v2 with SysML v1 by S Friedenthal                                            

Presentation to SE DSIG on March 21, 2023 (omg doc # syseng/2023-03-02) 

• SysML v2: Highlighting the Differences with SysML v1 by S Friedenthal and E 

Seidewitz PPI SyEn Edition 123 April 2023                                                                          

https://www.ppi-int.com/systems-engineering-newsjournal/ppi-syen-123/ 

• Report: SysML v1 to SysML v2 Model Conversion Approach                  
https://www.de-bok.org/asset/5bd90f82fab101bdf093103f76ce74ec5411300e

https://ime.sercuarc.org/alfresco/mmsapp/mms.html#/login
https://www.ppi-int.com/systems-engineering-newsjournal/ppi-syen-123/
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Thank You!!
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