
VVO Working Group - INCOSE Italian Chapter (AISE)



Description of the challenge

◦ The life-cycle of a system described in the SE Handbook is applicable to the development of a new 
System

◦ When we work on the evolution of an operational system, the life-cycle described in the SE Handbook 
does not fit very well, especially for systems of which there is only one instance, like it is often the 
case in the Space Industry

◦ The fact that the system is already operational introduces constraints on the Validation activities that 
can be performed without interrupting or degrading the services provided by the System

◦ In particular, the operational platform cannot be used to conduct all the V&V activities:

 When the system is developed, it is installed in its operational environment, validated and it is 
activated only when the validation is complete: we have all the time we need to validate it because 
we are not interrupting any operational service provided by the system; the worst it can happen is 
that its activation is delayed

 If we upgrade an operational system, we cannot interrupt the operations for too long, to validate 
the new version

◦ We need a more agile process, that allows to quickly fine-tune the V&V activities in such a way that we 
can keep a dynamic balance between two competing objectives:

 On one hand, we want the V&V activity to be as rigorous as possible

 On the other hand, we want to minimize the interruption or degradation of the operational services 
provided by the system



How to overcome this challenge?

◦ If the operational platform cannot be used for V&V activities, alternative solutions must be identified

◦ Assuming that testing in the operational platform offers the highest level of confidence, alternative 
solutions have to be measured against this performance target

◦ Need to define rigorous criteria to measure the effectiveness of an alternative solution, taking into 
account:

 Quality: you need a method to assess the fidelity of the tests conducted in a validation platform 
with respect to the tests conducted in the operational platform 

 Cost: how much are we willing to spend to make the validation platform as representative as 
possible? 

 Schedule: how much time do we have to make the tests as representative as possible?

◦ The appropriate balance between Quality, Cost and Schedule must be found within a Risk Management 
framework that takes into account:

 False Positives: tests that fail in the validation platform but would pass in the operational platform. 
The risk in this case is associated with Cost and Schedule, because a false positive requires 
spending time and money to find the root cause of the failure, remove it and repeat the test

 False Negatives: tests that pass in the validation platform but would fail in the operational 
platform. The risk in this case is associated with Quality, and it is the more dangerous of the two: if 
the level of representativeness of the validation platform is low, the probability of false negatives is 
high, which means that we will have unpleasant surprises when the system is deployed in the 
operational platform

◦ Need to identify a subset of critical functionality that have to be verified with high-level of confidence



Description of the challenge

◦ The Space Industry has traditional been conservative and not responsive to outside inputs: 

 the money comes from national and international agencies, which do not have to respond to 
market pressure (public agencies have to spend the money they get, while private companies have 
to make a profit)

 projects often have purely strategic goals and their success is not measured by the profit they 
generate or by reaching cost and schedule targets

◦ private companies act purely as contractors and implement the processes defined by the customer

◦ In this landscape, the public agencies have little incentive to optimize cost and schedule in their 
projects

◦ The landscape is now changing: there are more and more companies that operate as customers; they 
can define their own process, which must be efficient to allow them to make profit, by reducing design 
and development costs and taking into account market demands (which allows them to offer services 
that are likely to generate revenue)

◦ Example: Amazon Web Services Ground Station: “AWS Ground Station is a fully managed service that 
lets you control satellite communications, process data, and scale your operations without having to 
worry about building or managing your own ground station infrastructure”



How to overcome this challenge?

◦ Need to adopt agile methods to respond quickly to market pressures, but need to manage a 
completely different type of risks, associated with the fact that an agile system is designed to support 
quick and easy (small) changes to respond to new or evolving needs

◦ One risk is that agile systems are never really “finished”: at a certain point you stop making changes 
and you go in operations, not because the system does everything that is supposed to do, but because 
you have run out of time or money to make more changes

◦ Another risk is “the Wikipedia effect”: some Wikipedia articles talk about topics on which the public 
opinion is bitterly divided; as a result, these articles are constantly being updated by people who feel 
the article is biased and need to be corrected, which then shifts the apparent bias towards the other 
end of the spectrum, prompting another round of changes, in a loop that never converges

◦ V&V activities have to be planned from the beginning in such a way that they can be:

 conducted on small subsets of system components

 frequently re-designed and re-scheduled

 Organised quickly

 Conducted without the use of expensive test harnesses


