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The continuous evolution of the Verification and Validation processes implementation at the light of 
steeply innovation in terms of methodologies, tools, procedural best practices.  
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VandV yesterday, today and tomorrow
Agenda

Verification and Validation best practices are well established!

Methodological, technological and procedural opportunities impacting Verification and 
Validation processes: Digital transformation, MBSE, Digital Twins, AI, AGILE and 
Engineering Statistics.

Is Verification and Validation processes implementation STILL well established?

Aren’t the Verification and Validation objectives “Shadowed” under the wave and the 
enthusiasm of their implementation advancements?

Do Incose Verification and Validation processes description require updates and their 
implementation further exemplification?

Wrap-up 
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State of the art?
Well established!

Can we SERIOUSLY challenge the rationales and the need for changing any of the below reported elements? What 
about the temporal, but not only, relationships with the other processes and their implementation.

Why
What
When
Where
How

How Much
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Step Transition Challenges?

Procedures, methods, skills, tools and organizations/persons, well known and 
documented, are continuously although slowly evolving.

Transition to new/updated approaches and sometimes mindsets.

Each update requires specific validation.

Change implementation practices typically happens under pressure.

Improvement potential together with direct and un-direct costs, time and business 
scenario impacts.
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Digital transformation impact on VandV
Industry 4.0 introduced a bunch of sensors of any nature which generates huge data-sets and make available ancillary 

measures which can be transformed into information and eventually knowledge.

Are we ready to manage and make profit from this overwhelming, continuously evolving, highly and diversely  
uncertain, highly correlated flow of info? 

What is the delta between opportunities and jeopardized application scenario?

How are visible into the Verification and Validation processes descriptions/support?

Measure systems are often “self-referential”. How to R&R them?

Do these opportunities, at least in part, already exist “in nuce” also in the past?



General

Artificial Intelligence impact on VandV
AI allows on-line analysis, trends, feedbacks, suggestions for correction and autonomous behaviour.

What are the roots and the past implementation of AI?
How to build-up “trust”?

Étienne Maurice Falconet, 
Hermitage
Pygmalion et Galatée (1763)

SE4AI and AI4SE

VandV methods
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Impact of MBSE on VandV
Model verification and validation is seen as one of the obstacles to the adoption 
of MBSE.
Fewer books discuss the aspects of model verification and validation.
MBSE verification papers relate to semantic review, testing and formal methods.
Learn from Model-based Software Engineering!

ASEC 2020 Good Practice in MBSE Model Verification and Validation by Alex Hazle and James Towers
https://www.youtube.com/watch?v=R5o-u3k07l0
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Impact of Digital Twins on VandV

…
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Agile impact on VandV
Agile principles and frameworks implementation involve an evolutionary mindset and cross-relational team work to afford 

enormously increasing systems complexity and shorter development times.
Do you notice any implicit concept?

Agile Systems & Systems Engineering Working Group
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Industrial Statistics impact on VandV
Jumping back into the future: 

Shewhart vs. current academic industrial statistical approach by Geoff Vining

Confidence = Engineering + Statistical + psychological
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are Verification and Validation processes implementations “shadowed?”

While we are:

• Integrating a new sensor/measure
• Instantiating a model update
• Defining a new behaviour
• Defining a new iteration
• Assessing a new algorithm

Do we keep focusing, through the overall system life-cycle, on the VandV processes?
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Verification and Validation by INCOSE
e.g. Verification Methods

Use of analytical data or simulations 
under defined conditions to show 

theoretical compliance.

Test: An action by which the operability, 
supportability or performance capability 
of an item is quantitatively verified when 
subjected to controlled conditions that 

are real or simulated.

“similarity”

It is further more impossible to test 100% 
of the operational scenario

Systems Engineering Handbook Fifth Edition 
and

ISO/IEC/IEEE 29148,, 2018 validity confirmed 2024:
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Verification and Validation by INCOSE
Early System Verification and System Validation

Models of the design <..> opportunity for risk buy-down in early 
and progressive system activities before “metal is cut” or full-
scale programming begins. Note this is not system verification 
and system validation that occurs on the right side of the SE Vee.

Modeling and early verification and validation activities can be 
used extensively.

Determining early in the program what will be verified or 
validated using a model or simulation, or what must be 
physically verified and validated

A model or simulation is a system in its own right, driven by 
needs and requirements for its specific user, by its intended 
users, in its operational environment.

INCOSE-TP-2021-004-01 | VERS/REV:1.0 |May 2022:
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Verification and Validation 
Opportunities for a potential process documental expansion integration

Digital Transformation, 
Industry 4.0

AI
Reliable predictions

MBSE
Digital Twins

Agile
Engineering Statistics

Research projects
Conferences
Workshops
Working group outcomes
Peered articles
Webinars
Web contents
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Wrap-up
Verification and Validation processes implementation are severely impacted by new 
methodological, technological, procedural opportunities.

The positive impacts require, as usual, a minimum mass and maturity, to gather the 
expected value.

The Incose references COULD require, at the proper level, updates, in special way in the 
exemplification and supportive to day-to-day practice.

The interaction among the different Incose working groups and practitioners is 
fundamental to achieve the best from one specific approach while not sacrificing the 
uniqueness of the approach.
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Bye Bye


