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Science

• Building models to explain the world

• Models 'evolve'

• Why?

• Because our new observations do not match the predictions from the
previous model anymore!

• Or maybe, our resolution has increased, meaning the previous model 
is not as accurate as needed now.

• In other words, 'the evolved experimental frame and requirements
are not within the model's validity frame'
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disclaimer

• The model need not always be 'conceptual', and the modelled system 
need not always be 'real'

Real Model Conceptual Model

Real System

Conceptual
System
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Proposal (What?)

• Model the experimental frame

• Model the (representation) validity frame of a model
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Why?
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• Modeling Experiments*:
• Traceability of Experiment Data

• Experiment Replicability
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Why?

• Model everything!

• Modeling Experiments:
• Traceability of Experiment Data

• Experiment Replicability

• Modeling Validity:
• Model substitutability

• Consistent twinning

• Pruning design-space
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How?

• Experimental Frame
• The set of circumstances in which an experiment takes place

• Frame Specifications (diverging/orthogonal from Zeigler's 'experimental frame')

• 'Descriptors' of the Experimental Frame
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What is an experiment, then?

• A set of activities
• Performed according to a defined workflow

• On a specific system

• In a specific environment

• Under specific conditions (the frame)

• To obtain certain variables of interest

• Used to compute properties of interest
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What is an experiment, then?

• A set of activities
• Performed according to a defined workflow

• On a specific system

• In a specific environment

• Under specific conditions (the frame)

• To obtain certain variables of interest

• Used to compute properties of interest

• Variable of Interest
• Experiment traces

• Observable inputs/states/outputs
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What is an experiment, then?

• Property of Interest
• The final property/outcome of a system

• May or may not be observable

• Usually relates to goal and requirement
specification
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What is an experiment, then?

• Property of Interest
• The final property/outcome of a system

• May or may not be observable

• Usually relates to goal and requirement
specification

• 'Process VoI' activity
• algorithm which takes VoI

• and computes the final PoI

• e.g. calculating Gain from input and output 
amplitude

• Note: could be an identity function
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But why waste time describing experimental
frames when the topic is validity frames? 
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But why waste time describing experimental
frames when the topic is validity frames? 
• Because the validity frame of a model is a subspace of its

experimental frame space!

a and b are experimental specification parameters
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Validity

• The state of a system that satisfies certain goals
• goals measured as properties of interest.

• Representational Validity
• The measure of how closely a model represents the system it models.

• Function of the distance between the PoIs of the model and the system.
• So, it is a function of:

• The system-specific properties of interest

• The distance function

• The distance threshold
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Validation
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But that is not all!

• The validity is also a function of the experimental frame / context!

• For example, the Ohmic resistor model fails:
• In higher or lower temperature than the reference temperature

• At higher power

• At higher frequency
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So?

Validity is not a singular Boolean!
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Okay, then what?

Answer: Validity Frames instead of Boolean validity
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Validity Frames

• A validity frame is a construct that is explicitly a function of the
model/system's:
• Properties of interest

• The distance function

• The distance threshold

• And other modular activities
• For example, the processVoI activity may be modular i.e. there may be different ways to

compute the same PoI from the same VoI.

• It is a set of experimental frames
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Abstract Frames

• Abstract Validity Frame (AVF)
• The (possibly infinite) set of all experimental frames in which a model is valid

• Abstract Invalidity Frame (AIF)
• The (possibly infinite) set of all experimental frames in which a model is invalid

Acknowledgements to Rhys
Goldstein, Autodesk Research
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Concrete Frames

• Concrete Validity Frame (CVF)
• The finite set of performed experimental frames in which a model is deemed

valid

• Concrete Invalidity Frame (CIF)
• The finite set of performed experimental frames in which a model is deemed

invalid
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• At least one experiment and
one simulation

Validation experiment
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• At least one experiment and
one simulation

• The model models the
system
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• At least one experiment and
one simulation

• The model models the
system

• The experimental and
simulation frame should
correspond

• The types of the PoIs should
be the same
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• Compute Delta from PoI
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• Compute Delta from PoI
• Based on a delta function

• Apply Threshold
• Non-negative threshold

• Decides the amplitude of delta

• Boolean validity output

• YAY! TASK COMPLETE!

NO!
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• Need to manage the
information that we have! 
(Model management)
• Create relations between

• Concrete frame

• Model

• with references to
• Variable Processing function

• Distance function

• Threshold

• The relation is a validity or 
invalidity relation
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• Make inferences from the
concrete frame data 
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Inferred Frames

• Inferred Validity Frame (IVF)
• The (possibly infinite) set of all experimental frames in which a model is 

assumed to be valid based on CVF information and an inferencing algorithm
(based on domain-specific knowledge).

• Inferred Invalidity Frame (IIF)
• The (possibly infinite) set of all experimental frames in which a model is 

assumed to be valid based on CIF information and an inferencing algorithm.
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Updating the Inferred Frame

22

Case 1: Something wrong with inference
proven by new experiment

Case 2: Extending the boundary of 
a conservative inferencing
algorithm

Case 3: Increasing the resolution
of validity frame w.r.t parameters



Updating the Inferred Frame

The task of the validation engineer becomes: "compute an inferred
validity frame as close to the abstract validity frame as possible"
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Case-study

• Twin-T notch filter

Automatically conducted and analysed ~10k experiments and simulations so far
(to go back and conduct many more!)

Gain =
Ratio of 
amplitudes

Gain =
Ratio of 
RMS (power)
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Ontology
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Ontology
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DSL

• VaFL 'waffle' :
• Validity Frame Language

• VESSL 'vessel' :
• VaFL Experiment Specification Sub-Language
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Thanks

Questions?

Rakshit.Mittal@uantwerpen.be

end


	Dia 1: Towards an  Ontological Framework  for Validity Frames
	Dia 2: Science
	Dia 3: Science
	Dia 4: Science
	Dia 5: Science
	Dia 6: Science
	Dia 7: Science
	Dia 8: disclaimer
	Dia 9: Proposal (What?)
	Dia 10: Why?
	Dia 11: Why?
	Dia 12: Why?
	Dia 13: Why?
	Dia 14: How?
	Dia 15: What is an experiment, then?
	Dia 16: What is an experiment, then?
	Dia 17: What is an experiment, then?
	Dia 18: What is an experiment, then?
	Dia 19: But why waste time describing experimental frames when the topic is validity frames? 
	Dia 20: But why waste time describing experimental frames when the topic is validity frames? 
	Dia 21: Validity
	Dia 22: Validation
	Dia 23: But that is not all!
	Dia 24: So?
	Dia 25: Okay, then what?
	Dia 26: Validity Frames
	Dia 27: Abstract Frames
	Dia 28: Concrete Frames
	Dia 29: Validation experiment
	Dia 30
	Dia 31
	Dia 32
	Dia 33
	Dia 34
	Dia 35
	Dia 36
	Dia 37
	Dia 38
	Dia 39
	Dia 40
	Dia 41
	Dia 42: Inferred Frames
	Dia 43: Updating the Inferred Frame
	Dia 44: Updating the Inferred Frame
	Dia 45: Case-study
	Dia 46: Ontology
	Dia 47: Ontology
	Dia 48: DSL
	Dia 49: Thanks

