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● Professor at Toulouse University
● Member of the CNRS-IRIT Laboratory

○ Model-Based Systems Engineering
● Airbus MBSE Chair of Toulouse

      Raphael
Faudou

Why me?
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https://doi.org/10.1109/REW.2016.042

R. Faudou and J. -M. Bruel, "An Industrial Feedback on 
Model-Based Requirements Engineering in Systems 
Engineering Context," 2016 IEEE 24th International 
Requirements Engineering Conference Workshops (REW), 
Beijing, China, 2016, pp. 190-199.

No SCALABILITY!

https://se.inf.ethz.ch/requirements/
https://doi.org/10.1109/REW.2016.042


Disclaimer (and assumptions)
Scalability = Large amount of (not so) organized data

“MBSE” in this talk = Model-Based Software Intensive Systems Engineering

… I am NOT an expert in data

… I have more questions than answers!
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Claim of this talk:

Dealing with RE without Scalability in mind
…can ruin your efforts
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Outline 1. Concrete examples
2. Context: the “CoCoVaD Airbus chair”
3. Why is there a concern?
4. Requirements for requirements’ scalability
5. Conclusion
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Dronology
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Focus on traceability
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Traceability
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Useful requirements document

11

https://dronology.info/ 

http://sarec.nd.edu/dronology/datasets/01/
https://dronology.info/
https://dronology.info/


E-commerce study
=> 250 To
=> 10 K€/month in storage only!
=> down to 250 Go by scalability tricks

1 program (variability on composite choice)
=> 20 To
=> 80% for engineering only!

Flight test 380 (4 engines)
=> 4 Go/h (per engine)

Data lake 
=> ~ 10 Po

(big) Companies data in real-life
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Requirements in real-life
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≈ 101 at Aircraft level
≈ 103 at Functional level
≈ 105 at ATA (system) level

EPR
=> only regulation requirements
=> no explicit hypothesis
=> only design documents
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Context
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Joint effort...
● Innopolis University

○ Alexandr
○ Bertrand
○ Manuel

● IRIT/SM@RT team
○ Florian
○ Sophie
○ JMB
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● CoCoVaD
○ Imen Sayar
○ Thuy Nguyen



IEEE/SWEBOK/ISO definition of a Requirement
“A 1.1 Definition of a Software Requirement

At its most basic, a software requirement is a property that must be exhibited by something in order to solve some problem in the real 
world. It may aim to automate part of a task for someone to support the business processes of an organization, to correct shortcomings 
of existing software, or to control a device—to name just a few of the many problems for which software solutions are possible. The 
ways in which users, business processes, and devices function are typically complex. By extension, therefore, the requirements on 
particular software are typically a complex combination from various people at different levels of an organization, and who are in one 
way or another involved or connected with this feature from the environment in which the software will operate.

” http://swebokwiki.org/Chapter_1:_Software_Requirements
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Requirements as first-class citizens
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INCOSE SE Vision 2035

20
https://www.incose.org/docs/default-source/se-vision/incose-se-vision-2035.pdf  

https://www.incose.org/docs/default-source/se-vision/incose-se-vision-2035.pdf


INCOSE SE Vision 2035
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Main challenges
(compilation)

● The top 5 challenges of software requirements management
● A Systematic Literature Review on the Scalability Issues in 

Software Requirements Prioritization
● Scaling Up Requirements Engineering
● And… chatGPT!
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https://www.ptc.com/en/blogs/alm/the-top-5-challenges-of-software-requirements-management
https://gupea.ub.gu.se/handle/2077/74139
https://gupea.ub.gu.se/handle/2077/74139
https://cs.lth.se/fileadmin/cs/KrzysztofWnuk/Wnuk_Berenbach_Regnell_CameraREADY.pdf


Tool Inadequacy
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Word & Excel!!
● Poor versioning management
● Heavy review process 
● Poor variability support
● Error prone
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DOORS
=> 8 days without access for a version change in the tool!

=> “Portability team”

=> No semantic

=> No smart modification

=> No interoperability
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Requirements
● Strong version control
● Strong access control
● Support for static verification (e.g., coverage/compliance matrices)

● Support for animation/simulation/execution
○ Not just “test based”

● Better integration with other tools (e.g., project management, IDE)
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Communication & Collaboration
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https://www.linkedin.com/posts/daniel-abrahams_reminder-people-dont-buy-products-they-ugcPost-701001594882
0680704-CTJD?utm_source=share&utm_medium=member_android
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People don’t  buy products
  They buy solutions to their problem
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Requirements
● Central hub to view all requirements (with easy access by everybody involved)

● Repetitive processes to foster communication (i.e. regular meetings)

● Work by iteration (to revisit regularly requirements checklist)

● Accurate and up-to-date requirements
● Management tool (to support trial and error)
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Complexity management
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Factors to be considered
● Number of comparisons
● Time
● Scarcity of the automation
● Human efforts required
● Scoping
● Structure of RE Artifacts
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Requirements
● Better overview of the size and dynamics of scope changes
● Methods of prioritizing requirements 
● Importance of requirements architecture
● Efficient method of knowledge management (that can speed up complex investigations)
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Variability and Prioritization
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Impact of change “Change is the only constant in life”
Heraclitus
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● Complexity 
○ => more requirements ?
○ => more complex requirements ?

● More requirements 
○ => management of impacts
○ => more interfaces
○ => impact on the overall process



Requirements
● Customer feedback sessions
● PLM (Product Lifecycle Management)
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Traceability
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Requirements
● A key mechanism
● Need semantic (for the links)

● Right level of granularity
● Ontologies ?
● NoSQL ?
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Requirements for requirements’ scalability
● Improved traceability (semantic meaning)
● Zoom in / Zoom out capabilities
● Animation capabilities (“what-if scenarios”)
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Ongoing efforts
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https://se.inf.ethz.ch/requirements/

https://se.inf.ethz.ch/requirements/
https://se.inf.ethz.ch/requirements/


Context (universe of discourse)
“a project to develop a system,  in a certain environment, to satisfy a set of goals”

A set of artifacts

A set of involved 
human processes

A set of external 
entities implied 
(affected or affecting)
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A set of 
expectations



PEGS Cheatsheet
v.2024-02-16

https://requirements.university/

https://se.inf.ethz.ch/requirements/
https://requirements.university/


Relations between requirements
● Disjoins (X || Y)

● Belongs (X ⊆ Y)

● Repeats (X ⇔ Y)

● Contradicts (X ⊕ Y)

● Extends (X > Y)

● Excepts (X \\ Y)

● Constrains (X ▶ Y)

● Characterizes (X → Y)
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Requirements documents can be tested!
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Use of Justifications as Requirements Architecture?
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Self-promotion

47https://link.springer.com/article/10.1007/s10270-023-01142-0
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What to remember from all of this?
● Requirements are way more complex than just “The system shall work.”
● Organizing and classifying requirements helps Q&A
● Quality metrics & rules can be implemented and hence useful
● Scalability issues are not specific but amplified

49



One last thing…
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We are hiring! (and looking for collaborations)
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Interested ?



Discussions time!
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