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Reston, Virginia Meeting Minutes (March 24, 2015)
The following are the minutes from the OMG Systems Engineering Domain Special Interest Group (SE DSIG) in Reston, Virginia on March 24, 2015.  The next SE DSIG meeting is planned for Berlin, Germany the week of June 15, 2015. Information for the next meeting will be available from the SE DSIG site at http://syseng.omg.org/. 
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safriedenthal@gmail.com

The minutes and reference documents are available from the Austin meeting link on the SE DSIG site at http://syseng.omg.org.
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SE DSIG Meeting Overview. This meeting included four presentations on safety modeling, a presentation on the NIST Project to integrate systems modeling with Analysis,  an update on the status of the Executable UML activities including the Precise Semantics of Composite Structures and a new RFP for the Precise Semantics for State Machines, and a presentation on Diffing and Merging. In addition, there was a summary presentation from the INCOSE IW 2015 MBSE Workshop and a reference to the System Modeling Assessment & Roadmap WG meeting, which was held later in the week.
INCOSE IW 2015 MBSE Workshop Summary. Sandy Friedenthal presented an overview of the INCOSE MBSE Workshop held on January 24-25, 2015 in Torrance California. This has been an annual event for the past eight (8) years. The workshop is intended to provide latest updates on MBSE related activities and provide a forum for exchange of ideas and experiences. The Workshop format consisted of an introduction and keynote presentation followed by concurrent breakout sessions. During the introduction, Paul Schreinemakers, the incoming INCOSE Technical Director summarized INCOSE's new strategic direction to accelerate the transformation of Systems Engineering to a model-based discipline, and align with the SE Vision 2025.  The keynote presentation was from Patrick MacLeamy, the CEO of a large building architecture and design firm called HOK. Patrick described the transformation of the building industry from traditional to digital. Considerable parallels can be seen between the transformation of the building industry and the transformation of systems engineering to a model-based discipline. The parallel breakouts encompassed a broad range of topics including current and emerging modeling standards and technology (e.g., OSCL, FMI, 3D printing), modeling practices (e.g., agile, SoS), and modeling in various application domains (e.g., automotive, healthcare, transportation).  The presentations can be found on the 2015 Workshop Wiki from the MBSE Wiki page at http://www.omgwiki.org/MBSE/doku.php.
The Model-Driven Healthcare Summit was sponsored by the SE DSIG and held on Wednesday, March 25. The agenda and presentations can be found at http://www.omg.org/news/meetings/tc/va-15/special-events/MBSE_Healthcare_agenda .
Fault Tree Analysis Profile v2.  Bruce Douglass from IBM presented version 2 of a UML profile for Fault Tree Analysis he developed to support Safety Modeling. 'The fault tree analysis (FTA) determines what combinations of conditions or events are necessary for a hazard condition to occur.' The profile is augmented by a safety metamodel that describes the key concepts and their relationships, along with substantial metadata to support safety analysis and reporting. Some of the key concepts include hazards, faults, conditions, safety requirements, and safety measures. Bruce also identifies several views of the analysis results that are presented in diagrams, tables and matrices. His presentation includes a sample application of the profile for an anesthesia machine. Individuals can contact Bruce at Bruce.Douglass@us.ibm.com for more information.
Safety Model and System Model Integration with GSN-MARTE-SysML-SafeML.  Geoffrey Biggs from AIST presented an approach to integrate safety modeling with system modeling using a combination of Goal Structure Notation, MARTE, SysML, and SafeML. GSN is used to describe the safety cases. SysML and MARTE are used to describe the system. SafeML is an extension of SysML that his team has developed to describe and provide traceability of hazards, harms, monitoring systems, and safety features. He is using the astah family of modeling tools from Change Vision which supports the different notations and profiles. Geoffrey showed an example of the application of  this approach to develop a fault tolerant design of a semi-automated wheel chair that is intended to prevent collisions. The approach includes a modeling process that integrates the system and safety modeling. The approach enables the generation of system safety reports needed for certification. Geoffrey noted that the SafeML profile, user guide and sample models are available at https://staff.aist.go.jp/geoffrey.biggs/safeml/.
MBSE for Safety Analysis of Complex Systems. Nataliya Yakymets and Sebastien Gerard from CEA gave a presentation on MBSE for safety analysis. They developed a modeling environment called Sophia that customizes the Papyrus modeling tool and extends SysML/UML for safety analysis. The environment supports a methodology to integrate system modeling with safety modeling. The methodology is consistent with the generic functional safety standard ISO/IEC 61508 and other domain specific safety standards, and includes FMEA, FTA, Hazard Analysis and Safety Assessment. The methodology also includes transformation of the safety modeling artifacts into a formal language called ALTARICA to support model checking  to verify safety properties by assessing whether a system can reach an unsafe state. Their intent is to provide this eclipse safety environment as open source. The presentation includes references to recent publications on this research.
SEA 1000 Future Submarines - Embedding Safety in Requirements & Design. Paul Pearce is a member of the 50-60 person Integrated Product Team  (IPT) that is part of the Australian Government SEA 1000 Program to assess and examine submarine design options to replace the current Collins class submarine.  Paul presented the IPT approach to embed safety requirements in the submarine design. They are applying a goal-based approach using GSN to define goals (i.e., claims), strategies and subgoals (i.e. arguments), and solutions (i.e. evidence). The goals are derived from what is required to control Major Incident Hazards (MIH).  Paul showed a simplified example of how GSN can be used to define the goals, strategies and subgoals, and solutions to control the hazard (pressure hull collapse) that led to the loss of the Thresher in 1963, SysML is used to model the submarine whole boat and the systems (aka subsystems) that compose it. The model includes approximately 140 mission level use cases. The model defines the black box for each system. The black box is used to integrate the safety model in GSN with the system requirements. The black box serves as the specification for the system design.
As with the other safety modeling approaches, the intent of this approach is to ensure safety is properly considered throughout the design process. The safety analysis is extremely labor intensive due to combinatorial explosion of safety cases and the amount of data to ensure traceability to the design. The  integration between safety modeling and system modeling can help automate some of the work, and maintain currency of the safety analysis data.
NIST Project-Integrating Systems Modeling with Analysis. Conrad Bock from the U,S, National Institute of Standards and Technology (NIST) is leading a project to integrate systems models in SysML with engineering analysis. There are 4 multi-year cooperative agreements that got underway in late 2014 and has 3.5 years remaining. The results of the project are intended to be made available to the public domain through journal articles and related papers, standardization, demonstrations, and potential open source solutions.
The general approach is to identify some of the more commonly used analysis tools, develop abstractions that enable integration across the different analysis, identify the overlap  with SysML concepts, and develop proof-of-concepts to integrate SysML models with the analysis.

The four areas identified for integration and the task leads are:

1. Physical interaction / signal flow simulation - Raphael Barbau (Engisis)
2. Tradeoff analysis and optimization - Manas Bajaj (InterCAX)
3. Thermal / fluid flow and structural analysis - Axel Reichwein (Koneksys)
4. Mathematical unification of systems and analysis models - Vadim Shapiro (University of Wisconsin)
Each of the task leads gave a short introduction to their work which is included in the presentation. The SE DSIG will request more in depth presentations in each area at a future meeting.

Precise Semantics of UML Composite Structures- FTF Update. Arnaud Cuccuru from CEA LIST/DILS/LISE provided an update on the Finalization Task Force for the Precise Semantics of Composite Structures (PSCS). The FTF report was presented during this meeting for approval by the Architecture Board. Arnaud has presented updates on the development of PSCS to the SE DSIG several times in the past. PSCS builds on the foundational semantics of UML (fUML) which specify the execution semantics for activities, and provides the additional precise semantics for parts, ports, and connectors. One of the FTF issues related to the semantics of SysML proxy ports which are a proxy for the owning block. The FTF addressed this issue by ensuring that two proxy ports that are typed by the same interface block are proxy's for the same owning block. However, these semantics result in the two ports being indistinguishable from each other. This potentially undesired behavioral semantics may give rise to a future SysML v1.4 specification issue
Precise Semantics of UML State Machines. Ed Seidewitz introduce the recent work of the Executable UML Working Group to develop an RFP for the precise semantics of UML State Machines (PSSM). This presentation was given to the ADTF later in the week. As with PSCS, this work also builds on fUML to provide standardized and unambiguous semantics for state machines. State machines can use activities to define their entry, exit, and do behaviors as well as transition affects. The RFP will only require a subset of UML state machines to be addressed, including states, pseudo states, final state, regions, and transitions. A conformance test suite is also required to demonstrate the capability. Initial submissions are due in December 2015. 

The combination of fUML, Alf, PSCS, and PSSM provide a growing capability based on precise execution semantics within UML and its profiles. The Executable UML WG has developed an Executable UML roadmap to continue to evolve this capability to include the precise semantics of interactions and the precise semantics of time, and to continue to evolve the action language to support these semantics.
Diffing & Merging. Daniel Siegl from LieberLieber gave a presentation on their research into an approach for diff and merging. This fundamental capability enables a collaborative modeling approach for multiple concurrent users to check out and then check back in their updates to the model, and maintain a consistent integrated model. The approach provides the ability to compare versions, detect and resolve conflicts, and merge the results back into the trunk. The research identified many important features needed to achieve this capability such as fine grain diffing.  A key requirement on the modeling language is to provide a unique element id. An originating id is also required due to the fact that copies of model elements must retain traceability back to their source element. The approach is based on the AMOR project, and has been successfully demonstrated on a large project. Although Sparx Enterprise Architect was used for the demonstration, the approach is intended to apply across tools that leverage Eclipse/EMF. The implementation is available open source at  http://www.modelversioning.org
System Modeling Assessment & Roadmap WG Meeting Overview and Status. Sandy presented a brief status of the System Modeling Assessment & Roadmap WG activities, which has begun preparation for a SysML v2 RFP. The summary from the WG meeting that was held later in the week provides details on the status of this effort. 
