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Concrete Metamodel Domain Independent Active Focus PLE

DIN 912 – (Almost) A Proper Standard for PLE

Concrete Metamodel Domain Independent Active Focus PLE
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My Background
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Variant Management Solution for

Systems & Software Engineering
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Product Line Engineering
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pure-systems‘ Customers Product Domains 
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Challenges Everywhere
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Solution SpaceProblem Space

Variation Points
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Feature Model [Partial View]
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Connecting Variation Points With Feature Models
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Challenge: Variability across the Lifecycle Assets

Variability
model
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Integrate engineering tools and management systems throughout lifecycle of product line

AUTOSAR

DOORS Next

RTC

IBM Jazz Global Configurations, 

Streams, Change Sets

Rhapsody Design Manager

C/C++/JavaRational Quality Manager

DOORS 9

Rhapsody

medini analyze EMF

…AUTOSARPTC Integrity

Enterprise Architect

Challenge: Variability across the Lifecycle Assets
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Standards To Rescue Us
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PLE Standard / Standards with PLE  Elements
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Concrete Metamodel Domain Independent ActiveFocus PLE
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Standards – A “Deeper” Look
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SysML V2 Overview

Tim Weilkiens



Variant Modeling OMG Systems Modeling Language (OMG SysML™)

SysML is designed to provide simple but powerful 
constructs for modeling a wide range of systems 
engineering problems. It is particularly effective in 
specifying requirements, structure, behavior, 
allocations, and constraints on system properties to 
support engineering analysis. 

(OMG SysML™ Specification)

SysMLUML

UML
for

SysML



Variant Modeling
VAMOS Domain Knowledge Model



Variant Modeling
Variant Modeling with SysML (VaMoS)

VAMOS Objectives

 Covers common variant concepts

 Tool independent

 100% SysML conform (= valid SysML model)

http://www.mbse4u.com/vamos/



Variant Modeling



Variant Modeling
Variant Modeling with SysML v2



Variant Modeling
Variant Modeling with SysML v2: Definitions

38



Variant Modeling Variant Modeling with SysML v2: 
RFP Requirements

39
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ISO 26550:2015  Software and systems engineering —

Reference model for product line engineering and management
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EAST ADL Overview

Source: http://www.east-adl.info/Specification.html
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AUTOSAR Variability Overview

Application Engineering

Domain Engineering

Feature Models
AUTOSAR Models
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ISO 26580 Methods and Tools for the Feature-based Approach to Systems and 

Software Product Line Engineering



© pure-systems GmbH

ISO 26580 Methods and Tools for the Feature-based Approach to Systems 

and Software Product Line Engineering

Application Engineering

Domain Engineering
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CVL - Common Variability Language
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CVL Example

PrinterPool

p:Printer[1..*]

PY

color:Boolean = True
speed:String = “X20”

Printer

placement

FragmentSubstitution
multi=True

SlotAssignment
slotIdentifier=”speed”, value=”X20”

SlotAssignment
slotIdentifier=”speed”, value=”X22”

(Realization of Color not shown)

replacement

(Green arrow is ‘scope’ ref)

PrinterPool

Printer [*]

SpeedColor

X20

X22

1..1

PXPrinter
color:Boolean
speed:String
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CVL Overview

Base Model

Variability AbstractionVariability Realization

Constraints

Resolutions

Configurable Units Variability Interfaces

VSpecsVariation Points
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The Essence

Application Engineering

Domain Engineering

Variability Models
Domain Assets

w/ Variation Points

Configuration Application Assets

Mapping

Derivation
Control
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VEL - Variability Exchange Language

http://www.variability-exchange-language.org/
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Tool2Tool Integration
VM2B

Tool2Tool Integration
VM2A

VM Integration Today

Variant Management Systems Development
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Tool
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Points

Configuration

Engineering Tool A

Variation 
Points

Configuration
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VM Support - Concept + 
UI  Integration

VM Support - Concept + 
UI  Integration
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Variability Exchange
Language

VM Integration in The Future 
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OSLC Linked Data

Variability Exchange
Language

VM Integration in The Future

Variant Management Systems Development
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Engineering Tool B

VM Support – VEL

VM UI  Integration

VM UI  Integration



© pure-systems GmbH

The Final Words
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STEP AP 242*** VEL Feature Modelle** OVM

Produktfamilie / Produktlinie
Product Concept

(Portfolio)
- Feature Model OVM

(kundenwahrnehmbares) 
Merkmal

Specification Category Variation Point Feature Variation Point*

Ausprägung Specification
Choice

Feature Variant*
Value

Berechnungsmechanismus - Calculation - -

Boolscher Ausdruck Condition Constraint Constraint (OCL)

Kombinatorikregel Specification Inclusion Constraint
Constraint

Relation (OCL)
Feature Hierarchy

Produktstruktur / 
Produktgliederung

Breakdown - Not Specified Not Specified

Positionsvariante mit 
Auswahlregel

Alternative Solution & 
Conditional

Configuration
-

Asset Constraints / 
Mapping

Technische Lösung Part Asset Model Element

(Produkt-) Konfiguration Configuration Configuration Configuration Configuration

*) gemäß ISO 26550 **) gemäß ISO 26580 Ergebnis: GfSE Workshop 2017, Thema: PLE und PLM
Umsetzung: Christian Muggeo, VPE

**) ISO 10303-242
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