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1 Overview, Purpose and Scope 

The second DANSE prototype consists of an extended set of tools over the list presented in the first 

prototype. Feedback from users is just starting, but reality is that the prospects for more members in the 

DANSE tool-net diminish at this point in time ï so it is expected that the present tool-net will only grow in 

tools (and technologies) maturity and usersô experience ï which was almost totally lacking when the first 

version of this document was written as ñPrototype Iò ï rather than in new tools.  

Listed here and briefly reviewed are tools, services and technologies that partners have worked out during 

the first 24 months of the project, some of which have been demonstrated in the year 1 review, some new 

development and new entries will be demonstrated in the upcoming 2
nd

 year review. The prototypes are just 

starting to present flows in a network of integrated tools, something which the consortium aims to achieve 

with the next 3
rd

 iteration. The following figures render some of the useful flows identified and demonstrated 

thus far. 

 

Figure  1-1: Tools net for the DANSE prototypes 

To facilitate rapid dissemination of the technologies among DANSE partners and users, we use the DANSE 

wiki pages and the DANSE SVN servers to distribute documentations, tutorials, information, and executable 

artefacts to DANSE members. The method is as follows: 
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¶ A wiki page (https://www.danse-ip.eu/redmine/projects/danse/wiki/Technology_) combines 

information about all the DANSE technologies, which consist of methods, tools extensions, new tools 

and platforms ï all of which also include off-the-shelf (OTS) products. 

¶ The wiki page starts with a couple of tables in which some 20 identified technologies are listed with 

basic characteristics.  

¶ For each technology, a short overview section which leads the user to documentation for installation, 

learning, demonstrations and also code availability links.  

¶ All the documents are either on the SVN server (https://www.danse-ip.eu/svn/danse/), or other 

available means such as an RTC (Rational Team Concert) server maintained by IBM for the 

consortium members. 

¶ The RTC server can ï although not used that much thus far ï be used for management, use-case 

follow up, and collaboration amongst the DANSE members in carrying out common collaborative 

tasks. 

 

The wiki table is presented in this document to reflect the status as of the writing of this document, with the 

following Table  1-1 being developed by the DANSE community to facilitate more usability with that table. 

The tools are both off the shelf (OTS) tools, products which can be obtained in the open market, new tools 

which are developed by partners of DANSE, new tools capabilities for the OTS tools ï capabilities which 

DANSE partners are developing, extensions of existing capabilities and features, developed in DANSE, and 

technologies or methods which involve any of these tools and capabilities, which are also developed in the 

project.  

This table organizes the tools into these 4 categories: 

SoS Modeling Tools Tools used to work at the SoS level 

Constituent System Modeling Tools 
Tools used at the constituents level, models of the constituents 

making up the SoS. 

Joint Simulation and Analysis Tools 

Analysis, simulation and optimization tools applied to the models 

on both constituent and SoS levels, according with the DANSE 

methodology. 

Semantic Mediation and Integration 

Tool-net interoperability, integration and collaboration platform is 

using semantic mediation to facilitate sharing of models mong 

different tools in the DANSE eco system, and automation of 

processing stages in the DANSE methodology. 

 

The table uses the following columns to facilitate important information about the tool/technology in each 

row: 

https://www.danse-ip.eu/redmine/projects/danse/wiki/Technology_
https://www.danse-ip.eu/svn/danse/
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Tool Form Indicates if the tool is OTS, independent tool, or part of another tool, being an extension 

or new capability to that tool. 

Also Requires Indicates which other tools are required for using it. 

Integrated by The tool/technology being integrated into the tool-net, or other facilities to facilitate 

participation in the DANSE development methods. 

User level The tool-net identifies 4 levels of users, specifically when integrating into the tool-net 

where tool interoperability and collaboration capabilities are supported: 

Engineer Systems engineer level, somebody who perform system design, working 

with some modeling or analysis tool. A user is expert in the tool, yet is 

also trained with the tool extensions per tool-net integration where 

collaboration and tool interoperability capabilities are important to 

execute DANSE methods. 

Power User An expert. We identify the tool-net expert, and experts in other 

technologies who needs to consult the Engineer. In the tool-net, that is a  

user who can manage the tools interoperability on the tool-net 

collaboration platform. As is described here, the technologies of 

configuration and ontology authoring are necessary training for that 

user, who helps the Engineer to perform his job with respect to the 

network of tools. In other cases, that indicates that the technology 

and/or the tool are not obvious and require assistance. 

IT Manager In the distributed collaborative environment of the tool-net, IT is an 

important aspect with internet accessibility and IP protection, firewalls 

and the like concerns must be managed and configured. 

Vendor Tool vendor is a developer of new tools integration into the tool-net eco-

system of collaboration and interoperability. There are some 

technologies which are intended for such users of the tool-net to help in 

working with the tool-net platform protocols. 
 

 

Tool Capabilities Tool Form 
Also 

Requires 

Integrated 

by 

Intended 

User 

SoS Modeling Tools 

Rhapsody  Represent SoS architectures using rich 

set of UPDM diagrams 

Standalone 

and tool-net 

None Tool-Net Engineer 

System 

Architect 

Represents SoS architectures using 

NAF, and integrated with the Rhapsody 

UPDM through semantic mediation on 

Standalone 

and tool-net 

None Tool-Net Engineer 
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Tool Capabilities Tool Form 
Also 

Requires 

Integrated 

by 

Intended 

User 

the tool-net platform. 

Architecture 

Patterns 

Create or modify UPDM models with 

documented patterns from other SoS 

and system implementations 

Plug-In to 

Rhapsody  

Rhapsody  Rhapsody  Engineer 

Architecture 

Optimization 

Workbench 

Generate and optimize architecture 

alternatives based on variations from a 

prescribed structure 

Plug-In to 

Rhapsody  

Rhapsody, 

MS Excel,  

CPLEX 

Rhapsody  Engineer, 

Power 

user 

Architecture 

Generation 

with Graph 

Grammars 

Automatic generation of architecture 

variants using graph grammar 

Plug-In to 

Rhapsody  

Rhapsody,  

GROOVE 

Rhapsody  Engineer, 

Power 

user 

DANSE 

modeling 

extension 

profiles  

Repository of various UPDM profiles for 

architecture patterns, architecture 

optimization, GCSL, Rhapsody 

extensions, simulation, etc. 

Rhapsody 

Profiles 

Rhapsody  Rhapsody  Engineer 

GCSL Editor Create goals and contracts statements 

in GCSL with syntax checking 

Plug-In to 

Rhapsody  

Rhapsody  Rhapsody  Engineer, 

Power 

user 

Constituent Systems Modeling Tools 

Rhapsody  Represent SoS architectures using 

SysML diagrams 

Standalone 

and tool-net 

None Tool-Net Engineer 

Abstraction 

tools 

Abstract system models to create 

suitably simplified models for use with 

SoS analysis 

Concepts None None Engineer, 

Power 

user 

Modelica w/ 

System 

Modeler 

Connect Modelica models into the Tool-

Net semantic mediation for use as 

system models in an SoS analysis 

Standalone None Tool-Net Engineer 

Joint Simulation and Analysis Tools 

Rhapsody 

SysML FMU 

exporter 

Export SysML statecharts from 

Rhapsody as FMU archive 

Plug-In to 

Rhapsody 

Rhapsody  FMU files Engineer 

Dymola 

Simulink FMU 

export 

Export executable elements of a 

Simulink model as FMU archive 

Plug-in to 

Simulink 

Simulink FMU files Engineer 

PLASMA Perform statistical model checking on Standalone DESYRE DESYRE Engineer, 
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Tool Capabilities Tool Form 
Also 

Requires 

Integrated 

by 

Intended 

User 

statistical 

model 

checking 

the results of a simulation or through 

DESYRE 

Power 

user 

DESYRE joint 

simulation 

Perform joint simulation of multiple SoS 

and system models available in FMU 

format 

Standalone None Tool-Net, 

FMU files 

Power 

user 

TestCast test 

generator 

Generate tests for the TTCN-03 and 

MBT standards with semantic 

mediation in the Tool-Net 

Standalone None Tool-Net Engineer 

Synthesis for 

Diagnosis and 

Prognosis 

Generate executable monitors for joint 

simulation from GCSL 

Standalone DESYRE DESYRE Power 

user 

Timing 

analysis 

Formal verification of timing properties 

in the joint simulation 

 

 

TBD TBD TBD Power 

user 

Semantic Mediation and Integration 

Tool-Net 

Semantic 

Mediation 

Container 

(SMC) 

Platform 

Dynamic connection of information 

among tools using semantic mediation 

Standalone 

Jazz server 

w/ extensions 

None None Power 

user, IT 

admin 

Protégé 

ontology editor 

Edit and/or create ontologies that 

define the semantic mediation for use 

in Tool-Net Semantic Mediation 

Container 

Plug-in to 

Tool-Net 

None Tool-Net Power 

user 

MDWorkbench 

mediation rules 

editor 

Creation of rules for UPDM models 

mediation between Rhapsody UPDM, 

a common UPDM, and NAF (System 

Architect) 

Standalone None Tool-Net Power 

user 

SMC client 

SDK 

Software Development Kit (SDK) for 

developing SMC clients by tool 

vendors. 

Standalone None Tool-Net Vendor 

Table  1-1: Outline of prototype cases described in this document 
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1.1 Traceability of requirements (WP3) and tools 

Reflecting on the first prototype in comparison with the technical requirements have been reported in D3.6 

[43]. A traceability of these with technologies introduced into the DANSE prototype including this second 

deliverable is presented in the next table. 

 

Table  1-2: Tracing users requirements to th prototype II technologies. 

Among the questions raised by D3.6 which remain open: 

Issue Answer 

What is the relation between ñprofilesò (tool 

independent part of UPDM extensions) and 

ñpluginsò (related to a profile, but possibly tool 

dependent) 

 

In Rhapsody, a ñprofileò is an extension mechanism 

for users of the tools. A profile may consist of 

stereotypes, and/or it may include also code 

extensions. In the later case, we term this ñpluginò as 

it uses the Java plugin API of Rhapsody. In our 

prototype, architecture patterns, as well as the 
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concise modeling method for the optimization 

workbench are purely based on stereotypes 

extensions. In the FMU export and model sharing 

through the semantic mediation container ï these 

are actual plugins which provide new functional 

capabilities to the tool. 

The role of the OSLC server OSLC [6] is a standard for toole interoperability 

which is adopted in DANSE. The semantic mediation 

container provides OSLC services to models that are 

stored in its repositories. The GCSL editor tool is 

also using OSLC through a special server written as 

an extension to Rhapsody (yet, working through a 

similar mechanism to plugins ï through not installed 

as such). 

The scope and extent of ñconcise profileò (shared 

between architectural patterns extension and 

optimization extension) 

The ñconcise profileò is a profile which extend 

Rhapsody with new stereotypes. In addition, this 

extension comes with an additional functionality that 

processes a model decorated with these 

stereotypes, and submit the results into a CPLEX 

optimization engine. This technology is applied to 

select optimized architecture alternatives, which in-

turn, may come from applying different architecture 

patterns as provided by WP5, and stored as 

annotated models (with the architecture patterns 

stereotypes extension profile). 
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2 SoS Modeling Tools 

2.1 Rhapsody  

2.1.1 Overview 

This is an off-the-shelf tool which is extensively used in DANSE and selected as the backbone of SoS 

modeling. For the SoS level design, DANSE adopts UPDM, and applies some extensions via profiles and 

stereotypes. The extension profiles of this tool include also plugins which add capabilities to Rhapsody that 

are required in wider contexts as described per other technologies in the prototype. 

As an SoS design tool, Rhapsodyôs UPDM is considered. Yet, this tool is also used at any level of systems 

engineering design, including the constituent level. 

In the follow-up sections, the organization of Rhapsody profiles is described so that a user can associate any 

of the DANSE extensions to the project. Yet, this organization of profiles does not distinguish those profiles 

supporting design and other capabilities for any of the tools categories: SoS, Constituents, and Analysis. 

2.1.2 Sharing UPDM models in the tool-net 

Using Semantic Mediation as in Chapter 5, UPDM has been targeted to support the common SoS point of 

view for architecture definitions. But missing of standard exchange formats between heterogeneous set of 

tools, this has to be applied through DM based mediation. On the selected DANSE engineering workbench, 

it consists into mediating data between Rhapsody UPDM models and System Architect UML+NAF assets. 

Acting as 3rd party stakeholder over the tool-net, SODIUS has implemented since many years a model ñhubò 

based on its MDWorkbench environment. By adding a specific DANSE compliant support to its generic 

existing platform, it has been possible to define in a quicker, productive and unified way for several 

RDF/OSLC clients and providers for the Tool-Net. This preliminary work has validated in the Prototype 1 the 

capability of 3
rd

 parties to enhance DANSE platform and interact deeply with the Tool-Net assets. 
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Figure  2-1: UPDM Mediation MDWorkbench Support 

2.1.3 Tools and environment 

 

First, to enable the UPDM-centric mediation on server side, a tool chain has been developed to automatically 

generate compatible ontology (OWL definition) from the standard UDM2 profile, enabling MOF/Ontology 

bridge. 

 

Figure  2-2: MOF Profile/Metamodel to OWL Ontology ñProductivityò Tool Chain 

For M18 implementation, goal was to bring on the shared platform all components required to iterate with 

users in the next steps. It fits in several components in the tool-net architecture: 

1. Wizards on Rhapsody and System Architect clients side  

2. Complete UPDM ontology and tool mediations deployable on server side  

3. Implement first set of mediation rules applicable System/Service levels in the CAE : NSV1/NSV2  

4. And finally, experiment sharing between different tools with different frameworks (requiring 

mediation) : UPDM for Rhapsody and NAF3 + UML in System Architect and develop  related client 

integration 
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Figure  2-3: UPDM Mediation instantiation into the Jazz/DM Tool-Net 

 

2.1.4 Demonstration scenario 

 

The SoS is started into Rhapsody (using CEA example):  

Å Postulate:  

Å A missing constituent « Communication Layer » is not yet integrated in the SoS Rhapsody 

UPDM models on the partner A side (integrator). A partner B is delivering abstraction of this 

missing constituent (provider). 

Å Preparation Steps : 

Å Some manual operations can be required to prepare the model sharing between partners, 

abstraction for example or diagram exposing only ñpublicò interfaces. 

Å Rhapsody UPDM and System Architect NAF mediations are already deployed on the tool-

net (administrator/developer roles), existing UDPM Rhapsody project and System Architect 

NAFv3 + UML encyclopedia are configured. 
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Figure  2-4: UPDM Sharing ï Preparation and Initial State 

 

Å Demonstration Steps: 

Å A partner is responsible to provide « Communication Layer » assets from System Architect 

NAF3 models by publishing the constituent over the tool-net.  

System Architect data AND diagrams are converted and stored as UPDM artifacts into the shared repository. 

New Available Constituents AND Views are ready-to-use into the SoS Model (from UpdmStore). Partner A 

Figure  2-6: MDWorkbench System 

Figure  2-5: MDWorkbench UPDM Data and Diagrams 

Storage 
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integrate them into Rhapsody using DANSE MDWorkbench UI extensions and requesting specific input ports 

over the tool-net. 

 

According the elements chosen at the System Architect sharing step, information can be shared at different 

levels between partners. 

 

Figure  2-9: Tool-Net Constituents Sharing at different depth levels 

 

 

Figure  2-7: MDWorkbench Rhapsody Tool-

Net Connection 

Figure  2-8: MDWorkbench Rhapsody Data and 

Diagram Import 
























































































