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Definition
Example
Properties Preservation

RecGSPNs 1 introduce three major advantages:

reconfiguration any GSPN at run-time while preserving several
properties,

a wider range of possible structural changes,

decidability with reduced complexity (infinite graph).

1Samir Tigane et al., “Reconfigurable GSPNs: A modeling formalism of
evolvable discrete event systems”. Science of Computer Programming, 2019.
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These properties are decidable with reduced
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Formalism Modeling Verification

U
S

+
/- P/T

GSPN
s

Q
U

AL/U
S

Q
U

AL/BS

Q
U

AN
/BS

NRS 4 4 6 6 6 6

RPN 6 6 6 6 4 6

R-TNCES 6 6 6 6 4 4

INRS 4 4 6 4 4 6

Evolving PN 6 6 4 6 4 4

R-SPNs 6 6 6 6 4 4

GSPNs-RT 6 6 4 6 4 4

RecGSPNs 4 4 4 4 4 4

Modeling and verification features: Existing approaches v.s RecGSPNs.

where US, BS, QUAL and QUAN stand for unbounded structure, bounded structure,
qualitative, and quantitative.
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What is the impact of introducing
reconfigurability on spacial and temporal

complexity?
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Initial and second configurations.
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Factor 1: Model size.

25 / 32



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

Why we consider reconfigurability in PNs?
Contribution: Reconfigurable Generalized Stochastic PNs

Evaluation
Conclusion and Perspectives

Modeling and verification features
Performance

# of machines RecGSPNs GSPNs
2 100 states 1963 states
3 220 states 11340 states
4 421 states State space explosion!
5 743 states State space explosion!

Factor 2: Semi-Markov chains size according to the number of machines.
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Modeling and verification features
Performance
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Factor 3: Time to compute semi-Markov chains.
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Conclusion and Perspectives
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Summary

We have proposed a formalism, called RecGSPNs, that allows to
preserve several important properties after each reconfiguration.

These properties are decidable with reduced complexity even if the
structure can be infinite.
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Perspectives

We aim to consider:

Enriching the set of possible reconfiguration forms of
RecGSPNs.

Reducing the quantitative verification complexity.

The quantitative properties of structurally unbounded systems.
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Thanks!
Any Questions?
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