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Traditional Qualitative FRAM
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The Problems with FRAM
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Research Aim

How to solve the problem?
* More brainstorming?
* More time spending?
* More experts?

Purposed solution
» Semi-Quantitative to analyze
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Steps of FRAM

Describe purpose of modeling

Describe essential functions
Characterize variability

Analyze instantiations

Propose way to manage the performance
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Steps of FRAM

Describe purpose of modeling
Describe essential functions
Characterize variability
. Characterize the weight of function and couple
Analyze instantiations
Propose way to manage the performance
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The Importance of Function
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The Importance of Coupling




Significant Imbalance

Difference of significant
 Core function vs Interface function
« Same upstream difference downstream

Manually assign the weight?
* More expert?
* More vagueness?
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Deal with Resonance?

Characteristic of resonance
 Special case
e Pattern
 Combination of failure

Statistical data
 Large number of test cases
* Reliable




Group of Data

Data in the same group
 Share the similar behavior
« Combination of specific behavior

Data in the difference group
* Distinct by some behavior

Ref: https://en.wikipedia.org/wiki/Cluster_analysis



Weight Function Model

O; = WfHV?

U = output variability of function i
w = weight of function i
w = variability of function i respect to phenotypesw

Phenotypes of variability
= {time, precision, speed, object, direction, force}
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Weight Function Model
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0 = coupling variabllity of function |

w = weight of coupling k of functioni and |
0 = number of functions in the system

Y= number of coupling of functioni and |
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Weight Function Model
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j=0k=0

Y= summation of system variability
Summation of variability from each functions in system
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Experiment with Dataset

Dataset
 Min: 244.97
* Max: 299.26
* Mean: 272.02
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Example of One Possibility

Example an

Dataset
 Min: 244.97
* Max: 299.26
* Mean: 272.02

Example Event
e Score: 264.10
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Reducing Core Function Variability

Reduced 15 % Example an

Dataset
 Min: 244.97
* Max: 299.26
* Mean: 272.02

Example Event
e Score: 264.10
 Reduce 15%: 244.16
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Conclusion

N N R \)
S = 2 WiHV? T E E WiijV? * WjHV?
i=0 a j=0k=0 a a )
Problems How to solve the problems?
* Very subjective * More brainstorming?
» Time consuming * More time spending?

» Difficult to interpret * More experts?



