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Highlights:
● The Project explorer
● Project and file creation
● Parts composing an ERODE file
● The Outline
● Auto completion, error detection and fix suggestion
● Importer wizards
● Updates manager

ERODE: Frontend
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Highlights
● SimulateODE
● setIC/setParam, 
● Plots and CSV files
● Views in plots
● RN to ODE encoding
● Specific features of ODE editor
● Matlab export/import
● Stochastic simulation

ERODE: Core
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Highlights
● RN specification
● ODE simulation
● ODE specification (via encoding)
● FDE reduction 

● With & without pre-partitioning
● Explanation of reduction via plots

● BDE reduction
● For r1=r2 and not
● With & without IC pre-partitioning
● Explanation of reduction via plots

ERODE: FDE/BDE
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ERODE: Core – Reduction techniques

Algorithm. Compute the 
largest equivalence that refines 
a given partition of variables:

1. SMT check of negation of

2. If sat get witness and split 
partition preserving its 
uniformity. Goto 1.

3. If unsat the current 
partition is the coarsest 
refinement. End. unsat

sat
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Model Candidate partition

Equivalence condition (quantifier free)

SMT check
http://rise4fun.com/Z3/lW7d1http://rise4fun.com/Z3/lW7d1



Highlights
● RN Encoding
● FDE & FB reduction 

● Same FDE reductions as for ODE
● FB is stricter than FDE

● BDE & BB reduction
● Same BDE reductions as for ODE
● The two reductions coincide
● Comparison of the BDE/BB reduced RNs

ERODE: FB/BB

http://rise4fun.com/Z3/lW7d1
http://rise4fun.com/Z3/lW7d1
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Some considered large case studies
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Biochemical models from BioNetGen repository
Support for state-of-the-art tool for the analysis of biological networks

http://bionetgen.org



Observable-preserving FB reduction



P. Kocieniewski, J.R. Faeder, and T. Lipniacki
The interplay of double phosphorylation and scaffolding in MAPK pathways. Journal of Theoretical Biology 295, 2012

Observable-preserving FB reduction
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Crowd Dynamics
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Highlights
● Plots for different IC
● BDE/BB formally proves the presence of “symmetric squares”

ERODE: FB/BB
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Multi-community Epidemiology

http://groups.inf.ed.ac.uk/paloma/SIR.paloma

C. Feng, J. Hillston.
PALOMA: A Process Algebra for Located Markovian Agents. QEST 2014



Multi-community Epidemiology

C. Feng, J. Hillston, V. Galpin.
Automatic Moment-Closure Approximation of Spatially Distributed Collective Adaptive Systems. ACM Trans. Mod. Comp. Sim. 26, 2016
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Thanks

http://sysma.imtlucca.it/tools/erode/
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