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SysML Background

 SysML v1 adopted in 2006

 Continued evolution to address user and vendor needs

 SysML v1.5: current version

 SysML v1.6: in process

 Facilitated awareness and adoption of MBSE

 Much learned from applications of MBSE using SysML
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Goal: Develop next generation of SysML to support MBSE over next 10+ years



Using SysML Model
as an Integration Framework
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Source: A Practical Guide to SysML 3rd Ed: Figure 18.1



MBE Enhances Affordability, 
Shortens Delivery and Reduces Risk 

Across the Acquisition Life Cycle
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System Modeling Environment (SME)
Purpose & Scope

 Used to perform MBSE in the broader context of Model-Based Engineering 

 A systems view of the MBE Environment

 Provide modeling capabilities that include:

 model construction

 model visualization

 model analysis

 model management

 model exchange and integration

 support for MBSE collaboration and workflow 

 extension/customization 

 Scope

 SysML language and tools

 Model libraries (e.g., systems, components, interfaces,  units,…)

 Integrations with other engineering models and tools

 Extension and customization tools
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System Model & PLM

 System model with PLM can enable integration of multi-disciplinary 

product definition data to manage change across the life cycle

 Requirements

 Logical components

 Function/Behavior

 Interfaces and interconnections 

3/28/20218

 Technical performance measures

 Natural envir, ext systems, and users

 Traceability (rea’ts, design, analysis, 
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System Model Interoperability

Source: Axel Reichwein 

SysML v2 Model Interoperability  & Standard API Requirements



SysML v2 Requirements
Approach
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SysML v2 Objectives & Approach

 Facilitate increased adoption and effectiveness of MBSE over 

SysML v1 through enhanced:

 Precision & expressiveness

 Interoperability with other engineering models and tools

 Usability by model developers and consumers

 Approach

 Improved data model with similar scope as SysML v1.x

▪ Based on industry standards for systems engineering

▪ Not constrained by UML data model

▪ Grounded in logical formalisms 

 Enhanced model construction and visualization capabilities

 Standard API to improve interoperability and model access
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SysML v2 Specification Development
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Language Specification
Metamodel and Profile

 SysML v2 profile facilitates transition for current SysML vendors

 SysML v2 metamodel not constrained by UML
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Core SEBoK Concepts
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(Extract from draft SECM-2015 Industry Reference. Used with permission)



The Four Pillars of SysML
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Data Model Improvement Areas
(Partial)

 Property-based requirements

 Integration between structure and behavior modeling

 Timelines

 Improved integration with analysis

 Geometric concepts 

 Variant modeling concepts

 Metadata for element id, version, status

 …
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Model Construction Concept
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Source: R. Williamson

Model Construction Workflow Example

• Supports different classes of collaborative users 
(e.g., expertise, domain, life cycle)

• Driven by iterative / agile workflow
• Batch import, transformation & export
• Broad application of patterns & reuse libraries
• Textual, graphical and tabular model create, 

update and delete
• Model ownership, baseline & version 

management via Model Management
• Black Box/White Box Representations 

via Model Management
• Model views & usability via Model Visualization
• Requirements/Design Analysis via Model Analysis

Note: Iterative steps not shown
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Diagram Differencing

Semantic Zoom

Tabular Data ViewSysML Diagrammatic
Structured File Extract

Dynamic Visualization

Architecture Geometry

Source: C. Schreiber, J. Feingold, M. Sarrel

Visualization Concept (cont.)



Usability Criteria

 Address different classes of users

 Model developers – beginners

 Model developers – experienced

 Model consumers

 Usability goals

 Reduce the learning curve for new users

 Improve productivity for constructing models for new & experienced users

 improve visualization capability and model interaction for a diverse set of 

model consumes (e.g., subsystem and discipline specific engineers, customers, ..)
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Layered Architecture
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Standard API enables interoperability and access to modeling services



SME Logical Architecture
Draft
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SysML v2 RFP
Development Milestones

Aug 2015 Driving Requirements (INCOSE MBSE Themed Insight Article) 

June 2016 RFP Objectives, Scope, and Outline (Draft)

Dec 2016 SME Concept (INCOSE INSIGHT Article)

Jan 2017 Presentation at INCOSE IW

Mar 2017 Initial Draft Requirements (SECM, API, Formalism)

June 2017 Draft SysML v2 Requirements Review Document 

Sept 2017 Draft System SysML v2 RFP and Presentation to ADTF

Dec 2017 OMG Review Complete

Dec 2017 Issue SysML v2 RFP

Dec 2017 Form SysML v2 Submission Teams
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SysML v2 Requirements Review Document 
Mandatory Requirements

3.1 Language Architecture

3.2 Data Model 

3.2.1 Common Core 

3.2.2 Properties, Values, and Expressions 

3.2.3 Structure 

3.2.4 Interfaces 

3.2.5 Behavior 

3.2.6 Requirements 

3.2.7 Verification 

3.2.8 Analysis 
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3.3 API

3.4 Services 

3.4.1 Model Construction Services 

3.4.2 Model Visualization Services

3.4.3 Model Analysis Services 

3.4.4 Model Management Services 

3.4.5 Workflow and Collaboration Services

3.4.6 Interoperability Services

3.5 Other 

3.5.1 Interoperability 

3.5.2 Usability Introduction 

3.5.3 Reference Model & Model Libraries

3.6 Conformance 



Summary
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Summary

▪ SysML v1 available for 10 years

▪ An enabler of MBSE

▪ Strengths and limitations understood and basis for future improvements

▪ SysML v2 is being specified in the context of a System Modeling Environment to 

improve support for MBSE over next 10 years:

▪ Precision and expressiveness

▪ Interoperability among engineering models and tools

▪ Usability for diverse user base

▪ SysML v2 specification will include:

▪ Meta-model, profile, model libraries

▪ Standard API 

▪ Flexible view and viewpoint for improved visualization

▪ Reference model & test cases to demonstrate vendor conformance levels

▪ Migration from SysML v1 to SysML v2
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Questions ?
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