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The idea

A couple moments from previous FRAMilymeetings inspired this idea
Å ά! Cw!a ƎǊŀǇƘ ōȅ ƛǘǎ ǎŜƭŦ Ŏŀƴ ƴƻǘ ŘŜǎŎǊƛōŜ ǘƘŜ ǿŀȅ ǘƘƛƴƎǎ ƘŀǇǇŜƴΦ ¢ƘŜ ƎǊŀǇƘ ƛǎ 
ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ǇƻǘŜƴǘƛŀƭΣ ǘƘŜ ǿŀȅ ǘƘƛƴƎǎ ŎƻǳƭŘ ǇƻǘŜƴǘƛŀƭƭȅ ƘŀǇǇŜƴΦέ

Å ²Ŝ ǊŜƭȅ ƻƴ ǾŀǊƛŀōƛƭƛǘȅ ǘƻ ǎƘƻǿ Ƙƻǿ ǘƘƛƴƎǎ ŀǊŜ ƘŀǇǇŜƴƛƴƎΦ !ƴŘ άǿƻǊƪ ŀǎ ŘƻƴŜέ ǘƻ ǎƘƻǿ Ƙƻǿ 
ǘƘƛƴƎǎ ŀǊŜ άŀŎǘǳŀƭƭȅέ ƘŀǇǇŜƴƛƴƎΦ

Å ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ƴƻǘ ŀƭƭ ǘƘŜ άǇƻǘŜƴǘƛŀƭέ ŦǳƴŎǘƛƻƴǎ ƴŜŜŘ ǘƻ ƻŎŎǳǊ ŦƻǊ ŀ ƎƛǾŜƴ ŎŀǎŜΦ

Å ά²Ƙŀǘ ƛǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǾŀǊƛŀƴŎŜ ŀƴŘ ǾŀǊƛŀōƛƭƛǘȅΚέ

Å In FRAM, the term variability is used in a more general sense. Maybe variety is a more 
appropriate word.

Å Variability has 2 forms: Functional path and Functional output



A simple analogy ςDriving to work
Å Generalized Map (FRAM model) and Case specific data (Variability) 

Å A combination of Route variability and output variability

Variability 2 ςRoute 

Variability 1 - output

Speed = 25 km/h 
(output)

Speed = 35 km/h 
(output)



Functional Signature
Functional Signature ςonly a portion of the functions may be active at 
a time (t) and outputs are not constant



Example ςIce management simulator



Example ςIce management simulator



Compare Functional Signatures

Functional Signature 1

Functional Signature 2



Ice management simulator ςSystem Performance



Ice management simulator ςSystem Performance



Ice management simulator ςFunctional Activity



Ice management simulator ςTime distribution of 
Functional Activity



Ice management simulator ςSpeed output variability 
of speed changes



Ice management simulator ςSpeed when very 
high ice loads were measured



Ice management simulator ςIndividual speed violations



Ice management simulator ςSpeed at very high 
ice load occurrences without R73


