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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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Approach

Algorithm 1 Approach

Require: UML design (AD, DD), data log (L)
Ensure: Performance model (GSPN) & results (R)
: Get a normative model N from AD, DD
: Pre-process data log to get event log €L
repeat
Filter £L
Check for conformance N and €L
until fitness > thres
: Enhance N with timing perspective: GSPN
: Performance analysis with GSPN: R
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STEP 1: NORMATIVE MODEL FROM A
UML DESIGN




Parser: Activity Diagram
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CEP: Activity Diagram

ais_sentence_inMsgQ

@

CEP
hostDemand=
{value=%handle,unit=ms,
statQ=mean,source=assm
Y
‘ __AlSSentencelistener StatefulknoweledgeSession
LY
. \ endCEP
startCEP = wGatEtEp»
Heue handlingMsg =
]
‘i !
«GaSteps: «GaStep» «Gastep:
> converting inserting firingAllrules
\
* 1 1
1
, 1 I
1 [
hostDemand= hostDemand= hostDemand=

(value=%convert,unit=ms,
statQ=mean, source=assm

(value=insert,unit=ms,
statQ=mean, source=assm

(value=5fire, unit=ms,
statQ=mean,source=assm

rulesExecuted

@




Posidonia Deployment
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POSIDONIA Normative Model )

oAutomatic transformation from UML to a
Generalized Stochastic Petri net with parameters
oObtamed by the DICE simulator
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STEP 2: FILTER THE LOG FROM A
RUNNING SYSTEM




POSIDONIA Normative Model: .<ﬁ
—calma bod ___

oExecution of POSIDONIA in the Palma port
olnitial 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 fithess score:

0100% over the normative model after filtering
(ProM tool)




POSIDONIA Normative Model:

B
B =T = T o o ——
oParser
00,025% (18 traces/parser) start with a wrong
event
0 0,016% (11 traces/parser) finish with a wrong
event

05,5% (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




POSIDONIA Normative Model:

<

—Lalma bodt ____

oSemi automatic labeling of the GSPN with ProM
oExtraction of temporal information from the log
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Transition name Time parameter  Value(ms)
t NMEAstream 1/arrival 0.022(1/ms)
t parsing parse 15.780
t control adapting control 0.725
t adapting adapt 0.093
t postProcessing postProc 0.237
t handlingMsg handle 136.800
. t converting convert 0.160
1| t inserting insert 12.800
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STEP 4: PERFORMANCE ANALYSIS
WITH GSPN




POSIDONIA Normative Model: .<ﬁ
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

Mean arrival time
Parsers (threads) | CEP (msg/sec.)
1 (4) 1 5
1 il 1 7
1 (4) 1 8
1 (4) 5 40
1 (4) 7 15




POSIDONIA Normative Model: -

oUtilization oProcessing time
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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




Future Work

N

olnvestigate the efficiency and scalability of

process mining technio

ues with bigger logs

oRefinement of the CE

P business rules




