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Supported models

Queueing Networks (QN)
= Product-form
= Extended (fork/join, blocking, priorities, ...)

= Petri Nets (PN)
= Stochastic Petri Nets (SPN)
= Generalized Stochastic Petri Nets (GSPN)
= Coloured Petri Nets (CPN)

Queueing Petri Nets (QPNSs)
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PN elements

e Places and transitions
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o« Queueing Petri nets
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G. Casale, G. Serazzi, L. Zhu, “Performance Evaluation with Java Modelling Tools: : A Hands-on Introduction”, IFIP
Performance 2017, New York, NY, SIGMETRICS Performance Evaluation Review 45(3) pp. 246-247, 2017



PN sections & modes

o JMT design paradigm extends to PN elements
« Mode: a rule to activate and fire a transition
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Case Study: YARN Capacity Scheduler

e YARN — Yet Another Resource Negotiator

HADOOP 1.0 HADOOP 2.0
MapReduce Others
(data processing) (data processing)
MapReduce — -
(cluster res':urce management YARN
& data processing) (cluster resource management)




Case Study: YARN Capacity Scheduler

o Detailed model using QPN
« Nested FCRs (JobQueue, MapQueue, RedQueue)
- Single class of MapReduce jobs

JobQueue Startlob ForkMaps MapQueue MaphcqRes Fr:eeR:ess _ MapRelRes JoinMaps MapPhaseOver RunRedPhase

D. Ardagna, S. Bernardi, E. Gianniti, S.K.Aliabadi, D.P.Palacin, J.I.Requeno, Modeling Performance of Hadoop
Applications: A Journey from Queueing Networks to Stochastic Well Formed Nets, ICA3PP, 2016: 599-613



Case Study: YARN Capacity Scheduler

o Simplified model using QN

« Class switching between Map tasks and Reduce tasks




Case study: Rock falling monitoring system
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R. Pinciroli, M. Gribaudo, M. Roveri, G. Serazzi, “Capacity Planning of Fog Computing Infrastructures for Smart Monitoring”
, New Frontiers in Quantitative Methods in Informatics - 7th Workshop, InfQ 2017, Venice, Italy, pp.72--81, 2017.
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