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Context
Ecosystems are systems with peculiarities:
• lack of specifications
• few data/experiment w.r.t. systems complexity
• “wrong” behaviours are expected
Modelling and analysis
•a pair of modelling languages: textual/graphical
•Petri nets semantics
•hybrid representation of the state-space
• incremental refinement
• leveraging existing tools
• implementation within Jupyter notebooks
Building explanations with splits

Used by ecologists
•5+ years
•8+ papers, from theory to applications
•2+ PhD, 10+ masters

Understanding ecosystems using
formal methods in an interactive
and incremental approach.
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Reaction Rules
variables:

Rp+: reproductives
Wk-: workers
Sd-: soldiers
Te-: termitomyces (fungi)
Ec-: egg chambers
Fg-: fungal gardens
Wd-: wood
Ac*: ant competitors

constraints:
Fg- >> Te- # C1

rules:
Rp+ >> Ec+ # R1
Rp+, Ec+ >> Wk+ # R2
Wk+ >> Wd+, Te+, Fg+, Ec+ # R3
Wk+, Wd+ >> Sd+, Rp+ # R4
Wk-, Te+ >> Wd- # R5
Wk+ >> Wd- # R6
Wd- >> Te- # R7
Wk- >> Fg-, Sd- # R8
Wk-, Rp- >> Ec- # R9
Ac+, Sd- >> Wk-, Rp- # R10
Sd+ >> Ac- # R11
Te- >> Rp-, Sd- # R12
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