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▪ What is this?

▪ part of a hand-written scanner

▪ for the probabilistic modelling language Modest

▪ from the code of the Modest Toolset: www.modestchecker.net
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▪ A set of tools for quantitative modelling and verification

▪ Modelling: with the Modest language

▪ encodes a model with probabilities and time

▪ Markov chains, Markov decision

processes (MDP), timed automata, …
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THE MODEST TOOLSET

process ChannelK() {
clock c;
put_k palt {
:98: {= c = 0, inTransitK = true =};

constrain(c <= TD) alt {
:: get_k {= inTransitK = false =}
:: put_k {= channel_k_overflow = true =}; stop
}

: 2: {==}
};
ChannelK()

}



▪ What is this?

▪ part of a code generator, emits .NET bytecode for Modest models
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VERIFICATION: MODEL CHECKING

stop
    

reset

    
send

        

process P() {
alt {
:: stop {= fail = true =}
:: send palt {

:95: {= done = true =}
: 5: reset; P()

} } }

ℙ (◇ a)=0.23min

𝔼 (#s| b)=12.5min

ℙ (◇ a ∧ b)=0.89max

formal model state space exact results

state space
exploration

numeric
computation

guaranteed worst- and best-case results

nondeterminism: abstraction, concurrency, …

probabilities: randomised algorithms, uncertainty, …

+

–
–



▪ What is this?

▪ an optimisation: tries to remove variables or make their type more specific
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VERIFICATION: (DISCRETE-EVENT) SIMULATION

process P() {
alt {
:: stop {= fail = true =}
:: send palt {

:95: {= done = true =}
: 5: reset; P()

} } }

ℙ (◇ a)≈0.2min

𝔼 (#s| b)≈12min

ℙ (◇ a ∧ b)≈0.9max

formal model sample runs approx. results

simulation statistics

…confidence intervals, Okamoto bound, sequential tests…

error bounds: e.g. result is ε-correct with probability δ

constant memory usage, easy to parallelise+
– rare events cause runtime explosion,

requires a fully stochastic model



▪ What is this?

▪ part of a hand-written recursive descent parser

▪ for Modest, of course
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▪ Set of tools:

▪ mcsta: probabilistic model checker

▪ modes: discrete-event simulator (“statistical model checker”)

▪ various tools for visualisation, converting between languages, etc.
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THE MODEST TOOLSET

Modest

language

parser

abstract

syntax

tree

Modest

language

semantics

network

of automata

with variables

optimisations

export:

.dot,

.jani,

…

propagate constants,

remove inactive variables,

...

input:

.modest

automata

compiler

.NET bytecode

for exploration

interface

model checker

simulator

…

results DEMO


