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Outline

oPOSIDONIA architecture and methodology of our
approach
oObtention of a normative model from a UML 
design
oConformance checking of the normative model
with respect to execution logs
oEnriching the normative model with temporal 
information from the logs
oSimulation for model validation and prediction
oConclusions and future work
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Introduction

oSystematic approach to get a good performance 
model
oThe quality of the model is based on the fitness 
estimation of the model with the system data 
log

o Applied to POSIDONIA: a customizable Integrated 
Port Operations Management System
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POSIDONIA
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POSIDONIA

5©DICE



Approach
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STEP 1: NORMATIVE MODEL FROM A
UML DESIGN
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Parser: Activity Diagram
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CEP: Activity Diagram
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POSIDONIA Deployment
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POSIDONIA Normative Model

oAutomatic transformation from UML to a
Generalized Stochastic Petri net with parameters
oObtained by the DICE simulator
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STEP 2: FILTER THE LOG FROM A 
RUNNING SYSTEM
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POSIDONIA Normative Model: 
Palma Port
oExecution of POSIDONIA in the Palma port
oInitial log size (aprox. 2h) 
oParser = 4 x 69920 traces
oCEP = 56698 traces

oThe filtering phase detects erroneus traces
oSome of them are false positives due to the
clock precision of the conformance checking tool

oConformance checking fitness score:
o100% over the normative model after filtering
(ProM tool)
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POSIDONIA Normative Model: 
Palma Port
oParser
o0,025% (18 traces/parser) start with a wrong
event
o 0,016% (11 traces/parser) finish with a wrong
event

oCEP
o5,5% (3065 traces/CEP) are incomplete
oThey include conversion and handling of the
message, but not the insertion and firing of 
the rules
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STEP 3: ENHACE THE MODEL WITH 
TEMPORAL INFORMATION
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POSIDONIA Normative Model: 
Palma Port
oSemi automatic labeling of the GSPN with ProM
oExtraction of temporal information from the log
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STEP 4: PERFORMANCE ANALYSIS 
WITH GSPN
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POSIDONIA Normative Model: 
Simulation
oEvent-driven simulator of GreatSPN tool
oValidation of the temporal model with the
current system configuration (good accuracy)
oPrediction of the behaviour of the system

oExperiment configuration
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POSIDONIA Normative Model: 
Simulation
oUtilization
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oProcessing time



Conclusions

oProposed a systematic approach to get a 
performance model by applying M2M 
transformation and process mining techniques

oExemplified with the POSIDONIA Operations case 
study
oUsed complementary tools (GreatSPN, ProM)
oThe work has been done inside the DICE project
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Future Work

oInvestigate the efficiency and scalability of 
process mining techniques with bigger logs

oRefinement of the CEP business rules
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