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ABOUT FRAM

FRAMSteps:

Step 1: Identification and description of systemõs functions 

Step 2: Identification of performance variability 

Step 3: Aggregation of variability 

Step 4: Management of variability 

FRAMPrinciples:

Equivalence of successes and failures

Approximate adjustment

Emergence

Functional resonance
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ABOUT FRAM
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Developa reliable and reproduceablerisk 

assessment and accidentanalysismethod, 

basedon FRAM, AbstractionHierarchy

and Monte Carlo simulation.

OUR TARGET
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HOW TO REACH THE TARGET

+

MONTE CARLO SIMULATION
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FRAM AND MONTE CARLO ðDEFINING A VARIABILITY/ 
CRITICALITY INDEX

The overall index for each coupling, which address its variability according timing 
and precision phenotypes, in an operating scenario z can be derived as:
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FRAM AND MONTE CARLO ðDEFINING A VARIABILITY/ 
CRITICALITY INDEX

The overall index for each coupling, which address its variability according timing 
and precision phenotypes, in an operating scenario z can be derived as:

function 

variability

upstream/

downstream 

link

scenario

The distributionin thisarea (for example) 

representspossiblecombinationsof 

variability with criticalimpact on 

performance (if minor thanthe 

confidencelevel, the couplingbecomes

critical)
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Estimate distributionõsparameters

HOW TO DEFINE THE DISTRIBUTIONSõ PARAMETERS?

Chategorizefunctionsinto

H/T/O

Retrievedata from literature

RunMonte 

Carlo 

simulation

Isolate critical

paths

Develop

dedicate 

report forms

for everyday

work

Analyzethe 

reports

FRAM model
(the traditional

one)

Data from sharp-end reports

(simulation, judgments,etc.)

Definemitigatingactions
(improvetraining, changea procedure, etc.)
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ISOLATING CRITICALCOUPLINGS
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HOW TO REACH THE TARGET

+
(actually, not a funny image from Google)

ABSTRACTION HIERARCHY



Patriarca Riccardo - FRAMily2017

How to deal with thiscomplexity?

Complexityisa functionof  representation.

The resolutionthe observerchoose/must adopt to deal with the representationof a process.

THE COMPLEXITY OF THE REPRESENTATION
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The AbstractionHierarchyrepresentsthe domain of human work by multiple levelsof 
means-end and part-wholeabstractions. 

JUST «TWO» WORDS

STRUCTURAL 

DECOMPOSITION
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Breadthbeforedepth
We should describe the activity as a whole, 

before going into detail with specific 
functions. Try to understand the òbig pictureó 
ðthe activity in its context ðbefore getting 

lost in details.

REMEMBER THATé
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THE ABSTRACTION/AGENCY FRAMEWORK

. . . 

Abstraction

dimensionspans

over a continuum

(limitedto the 

purposeof the 

analysis)

Agencydimensiondependson the 

systemand the focus of the analysis

ABSTRACTION/AGENCY:

FUNCTIONAL

DECOMPOSITION
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THE SCALE INVARIANCE OF FRAM 
TO DEAL WITH COMPLEXITY
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WALK-THROUGHTHE CODE
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AH IN A REAL CASE SCENARIO:
RAILWAY SAFETY
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AH IN A REAL CASE SCENARIO:
RAILWAY SAFETY
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AH IN A REAL CASE SCENARIO:
RAILWAY SAFETY
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INTER-AGENT INTRA-LEVEL ANALYSIS
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INTER-AGENT INTER-LEVEL ANALYSIS
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INTER-AGENT INTER-LEVEL ANALYSIS (2)
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Nowhavea look to our tool and myVBA code

WALKTHROUGHTHE CODE

FRAM Model 

Visualizer

MS Excel
Palisade@Risk
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A CASE STUDY IN A «REAL» 

CROSS-DISCIPLINARY SCENARIO

- Open Youtubelink-

https://www.youtube.com/watch?v=mqQ8Y9Sjp7o
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FRAMéILIZEWITH SHAUN

Pleasenote that in the 

followingslides, you

will find several

Youtubelinkswhich

will directyouto 

sectionof the film 

«Shaunof the dead» 

(whichisa comedy in 

a post-apocalypse

wolrd with zombies).



Patriarca Riccardo - FRAMily2017

THE 17 AGENTS
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FIRST LEVEL: FUNCTIONAL PURPOSE 
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FIRST LEVEL: FUNCTIONAL PURPOSE 
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SECOND LEVEL: GENERALIZED FUNCTIONS

- Open Youtubelink -

https://www.youtube.com/watch?v=MeJzHSxRq40
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SECOND LEVEL

Wespecializedthe 
FunctionalPurposefor 
eachagent within the 
focus of the analysis, 

defining the 
GeneralizedFunctions
and understandhow to 
copewith complexity

- Open Youtubelink -


