Systems Engineering Domain Special Interest Group (SE DSIG)

SysML Assessment and Roadmap Approach
Draft
The following is an extract from the minutes from the OMG Systems Engineering Domain Special Interest Group (SE DSIG) in Santa Clara, California on December 10, 2013 regarding the SysML Roadmap. Some of the SE DSIG members agreed to distill the inputs from this discussion, refine the assessment approach to build the SysML Roadmap, and present the approach for further discussion at the SE DSIG meeting in Reston meeting in March 2014. The roadmap should build on SysML v1.4. 
Initial Participants:

Yves Bernard

Sandy Friedenthal

Eldad Palachi

Rick Steiner

John Watson
SysML v1.4 RTF Report . The SysML v1.4 RTF Report was submitted to the OMG. The architecture board approved the report at the Santa Clara meeting. It is anticipated that the SysML v1.4 specification will be adopted following the next OMG meeting in Reston in March 2014. The submitted RTF documents included the following. 

· SysML 1.4 RTF report (ptc/13-12-08)
· Revised specification (clean, ptc/13-12-09)
· Revised specification (change-bars, ptc/13-12-10)
· SysML Profile XMI (ptc/13-12- 11)
· DI, QUDV & ISO 80000 Model Libraries zip  (ptc/13-12-12)               
· Ancillary zip (28MB, ptc/13-12-13)
SysML Roadmap Discussion . Yves Bernard led a discussion SE DSIG on the SysML Roadmap. The last SE DSIG roadmap discussion was at the Reston meeting in March 2012 (refer to the meeting minutes and roadmap presentation from this meeting at http://syseng.omg.org/syseng_info.htm#Reston-meeting-2013. 

For background, Yves’ presentation included the evaluation criteria that were contained in the UML for Systems Engineering RFP that led to the development of SysML. He also included reference to the key elements from the Systems Engineering Vision 2020 that was issued by INCOSE in 2007, and feedback from the SysML RFI that was issued in 2009. Yves also included a summary from the SysML roadmap discussion at the SE DSIG meeting in Reston in March 2012 (refer to details in the meeting minutes and roadmap presentation at http://syseng.omg.org/syseng_info.htm#Reston-meeting-2013).
Given the completion of SysML v1.4 and chartering of SysML v1.5 RTF, several participants felt this is a good time to leverage experience from applying SysML, and evaluate what is working and potential areas for improvement to enable MBSE.  

We discussed the need to revisit the SysML evaluation criteria that may include:

· Expressiveness to address systems engineering concepts
· Precision to minimize ambiguities in the language and enable model checking, execution, and reasoning
· Usablility by individuals who develop models and who interpret models
· Extensibility to support domain specific modeling
· Integrable with other modeling languages (e.g., interchange)

· Parsimony to minimize complexity of the language

· Implementable by tools
The ideal solution provides a balanced solution to some of these often competing criteria.

We also discussed the needs to review the use cases for the language. In particular, a major use of SysML is to integrate different views of the system into a cohesive and consistent model of the system. This includes views that support integration with other disciplines, such as how the system model can be used to specify mechanical requirements. 
As an example, Sandy asked how one might model vibration requirements for an automobile. The SysML model may provide the context for this requirement, such as the need to provide comfort for the drivers and passengers, and the need to reduce stress on other vehicle components to address reliability concerns. The vibration source, such as the road characteristics and vehicle speed, and the vibration spectral characteristics may need to be captured in the model. The vehicle components and associated properties that determine how the forces propagate from the road to the driver and passengers may need to be captured in the model, such as the tires and suspension, chassis, and seat.  The SysML modeling information needs to be integrated with other models including the CAD model and dynamics model. This is just one example of a use case that can be used to help us evaluate the value of the SysML model and how well it supports basic systems engineering use cases.
In addition to the evaluation criteria and use cases referred to above, the SysML Roadmap and broader MBSE roadmaps should assess current limitations and enablers of MBSE. Amit asked the question ‘what are the key elements to improve adoption of MBSE and SysML’. The following is a summary of the responses to this question from the meeting participants:
· More focus on mechanical engineering

· Provide more examples/guidance

· Availability of libraries of reusable models

· Availability of patterns
· Language stability

· Increased analysis capabilities

· A clear value assessment from using SysML
· Model consistency

· Domain specific icons

· Support for continuum of models that support early concepts and more detailed formal models 
· Agility of modeling

· Dynamic (i.e. simulation) and static analysis capabilities

· Capture of trade studies

· Reduce the number of ways things can be modeled. This is a source of confusion to modelers
· Ability to represent model in textual form
· Better handling of large number of requirements 

· FMEA capabilities

· Consider industries which are not highly regulated

· Consider how to model humans
· Make the model invisible (transparent) to support other discipline engineers 

· MDA for SysML

Proposed Initial Assessment Approach. The assessment approach should include the following:
· Review and refine of SysML evaluation criteria (originally in UML for SE RFP)

· Develop MBSE Use Cases that SysML must support, including interactions with other engineering disciplines

· developing requirements for mechanical design, electrical design, and software design

· analysis of system from specialty engineering perspectives such as reliability, maintainability, security and safety

· support for verification planning and execution

· Assess how well SysML supports

· evaluation criteria

· use cases

· UML for SE RFP Requirements

· other issues related to adoption of MBSE and SysML (refer to SysML v2.0 RFI, papers, presentations…)

