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1. Build consistency between heterogeneous SE/SA artefacts

• Formalize a traceability plan (strategy)

• Instanciate traceability matrices (according to plan)
• Traceability links, 

• Model-based WP2 consistency links, 

• ….

2. Maintain consistency over time

• Detect change/evolution

• Understand change/evolution impact 
• Technical impact analysis

• Evaluation change/evolution impact / rework
• Engineering domain impact analysis

• Update traceability matrices

Fig from Gotel, O., Cleland-Huang, J., Hayes, J. H., Zisman, 

A., Egyed, A., Grünbacher, P., Dekhtyar, A., Antoniol, G., 

Maletic, J., & Mäder, P. (2012). Traceability Fundamentals. In 

Software and Systems Traceability (Vol. 9781447122, pp. 3–

22). Springer London. https://doi.org/10.1007/978-1-4471-

2239-5_1



2. Traceability and federation COTS cartography
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• A cartography of traceability tools has been produced with an analysis of some COTS 

tools: Syndeia, SECollab, Reuse Company tool, Kovair.

These tools don’t propose (yet) capabilities to analyze the impact of artefact evolutions 

=> objectives of the S2C POC

• Implementation of the AIDA traceability plan on SECollab for analysis of the tool's 

capabilities. 
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Different possible tooling configurations:  

+ e.g. Excel, Capella, SimfiaNeo

* e.g. syndeia, SECollab, System Traceability, … 

** DOORS, rectify, …

Services from COTS: 

• Data Federation tool
• Heterogeneous data integration (mapping)

• Baseline management

• Data evolution management (diff/merge)

• Link evolution management (suspicious links)

• Traceability management tool
• Traceability management 

• Customized plan, 

• Matrix edition

• Navigation between traced items and traceability 

links,

• Switch to Related Element

• View Related Element Properties

• Technical impact analysis 

• Produce customized reports and audits

• Produce Export (Excel)

S2C PoC

Traceability

Management Tool 

**

Authoring Tools +

Data Federation

Tool*

S2C PoC

Authoring Tools +

S2C PoC

Authoring Tools +

A B C
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• Data Federation tool
• Heterogeneous data integration (mapping)

• Baseline management

• Data evolution management (diff/merge)

• Link evolution management (suspicious 

links)

• Traceability management tool
• Traceability management 

• Customized plan, 

• Matrix edition

• Navigation between traced items and 

traceability links,

• Switch to Related Element

• View Related Element Properties

• Technical impact analysis 

• Produce customized reports and audits

• Produce Export (Excel)

New Services needed: 

• Impact analysis and Product inconsistency 

alerts

• Domain-based impact analysis

• Impact analysis reports that can be

generated on predefined rules

• Traceability management services

• Query

• Visualize

• Analyze

• Creation of traceability matrix reports

• Produce customized reports and audits

• Suggestion of traceability links when 

artefact change;

• Severity quotation of the impact

Not in every

COTS

Not in every

COTS
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Enhanced data model (cf. Visual 
Paradigm model) in a metamodel

Traceability metamodel

5. S2C Traceability
metamodel



6. S2C Dynamic 
consistency management 
PoC
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New services 

Legend

PoC example, with Capella, SimfiaNeo and Excel for illustration purpose

MBSE Tools 

(Capella, Excel)

MBSA Tools 

(SimfiaNeo, 

Excel)

S2C PoC

Backend Frontend

Existing

traceability

(Excel)

Traceability Matrices 

Edition/Visualisation

Suspicious links alerts

(evolution)

Validation and update of 

the traceability links

Step by step propagation

Severity quotation

Links evolution

Impact analysis

Graph analysis

Artefact 

federation

Artefact management

Traceability

matrices

Algorithm for 

links 

calculations

Traceability

management
Change 

Evolution

management

Calculation of 

severity

impact

Algorithm for 

impact 

analysis

Suspiscious

links

Change 

evolutions
Baseline management

Additional services of the PoC (vs COTS) : 

• Suggestion of traceability links when artefact change;

• Impact analysis; 

• Severity quotation of the impact

COTS services 



6. S2C Dynamic consistency management PoC
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a few implementation details

Mock-ups, 

e.g.



7. Matrix edition mock-up
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Table visu Cross-Table visu



7. Matrix visualisation mock-up
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Impact analysis propagation
Impact analysis

representation



0
7

/0
4

/2
0

2
3

7. Impact analysis – inter-domains (SE or SA)p

a

g

e

1

4

© IRT Saint Exupéry & IRT SystemX: All rights reserved Confidential and property document

Likelihood propagationImpact analysis

representation into graph


