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Finite State Machines

Here based on finite traces of events.

pr oc f o o i s
i f n = 0 then

c l o s e b
e l s e

open a ;
w h i l e ( n > 0)

n := n − 1 ;
c l o s e b ;

c l o s e a ;

s0start

s1

s2

open(a)

close(b)

close(a)

close(b)
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FSMs as Symbolic Transition Systems (in NuSMV style)

MODULE main

VAR

action : {open, close};

state : {s0, s1, s2};

ASSIGN

init(state) := s0;

next(state) := case

state = s0 & action = open : s1;

state = s0 & action = close : s2;

state = s1 & action = close : s2;

esac;
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Regular contracts

Also based on finite traces of events.

Syntax:

C ::= open(L) | close(L) | C ∗ | C1 C2 | C1 or C2 | not C

L ::= l | #

Example:
(open(a) close(b)∗ close(a)) or close(b)
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Context-free Grammars

pr oc even i s
open e ;
i f n = 0 then

r := 1
e l s e

( n := n − 1 ; c a l l odd ) ;
c l o s e e ;

p r oc odd i s
open o ;
i f n = 0 then

r := 0
e l s e

( n := n − 1 ; c a l l even ) ;
c l o s e o ;

E ← open(e) close(e) | open(e) O close(e)

O ← open(o) close(o) | open(o) E close(o)
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Interval Temporal Logic

Based on finite sequences of states σ1, . . . , σn.

Syntax:

f ::= p | false | ¬f | f1 ∨ f2 | skip | ©f | f1
af2 | f ∗

Examples:

(n mod 2 = 0)a(skip∗)a(ret = 1) ∨ (n mod 2 = 1)a(skip∗)a(ret = 0)

(n mod 2 = 0)a(©(n mod 2 = 1)a©(n mod 2 = 0))∗a©(n = 0) ∨ . . .
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Timed CSP

Let Σ be an alphabet, V a set of process variables and a ∈ Σ, A ⊆ Σ, X ∈ V.

P := STOP | SKIP | X | a→ P | P � P | P u P |

P; P | P \ P | P ‖
A

P | P
d
. P | P4dP

Examples:

TimedPrinter = (accept→ print→ STOP)
300
. shutdown→ STOP

Offer = recommendation→ ((reject → STOP)
7
.

sendbook→ payment
30→ Offer)



8/9

Model-based specification in VerCors (1/2)

c l a s s F u t u r e {
i n t x ;

m o d i f i e s x ;
e n s u r e s x == \ o l d ( x ) + 2 ;
p r o c e s s i n c r ( ) ;

m o d i f i e s x ;
e n s u r e s x == \ o l d ( x ) + 4 ;
p r o c e s s OG( ) = i n c r ( ) | | i n c r ( ) ;

}
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Model-based specification in VerCors (2/2)

c l a s s Program {
e n s u r e s \ r e s u l t == x + 4 ;
i n t main ( i n t x ) {

Future model = new Future ( ) ;
model . x = x ;
a s s e r t Perm(model . x , 1 ) ;

c r e a t e model , model .OG( ) ; // i n i t i a l i s e model
a s s e r t Future (model , 1 , model .OG( ) )

∗∗ HPerm(model . x , 1 ) ;
s p l i t model , 1\2 , model . i n c r ( ) , 1\2 , model . i n c r ( ) ;
a s s e r t Future (model , 1\2 , model . i n c r ( ) )

∗∗ Future (model , 1\2 , model . i n c r ( ) )
∗∗ HPerm(model . x , 1 ) ;

i n v a r i a n t i n v (HPerm(model . x , 1 ) ) // ;
{

a s s e r t Future (model , 1\2 , model . i n c r ( ) )
∗∗ Future (model , 1\2 , model . i n c r ( ) ) ;

// f o r k and j o i n th r eads , d i s t r i b u t e model
par Thread1 ( )

r e q u i r e s Future (model , 1\2 , model . i n c r ( ) ) ;
e n s u r e s Future (model , 1\2 , empty ) ;

{
atomic ( i n v ) {

a c t i o n (model , 1\2 , empty , model . i n c r ( ) )
{ model . x = model . x + 2 ; }

}

}
and Thread2 ( )

r e q u i r e s Future (model , 1\2 , model . i n c r ( ) ) ;
e n s u r e s Future (model , 1\2 , empty ) ;

{
atomic ( i n v ) {

a c t i o n (model , 1\2 , empty , model . i n c r ( ) )
{ model . x = model . x + 2 ; }

}
}

a s s e r t Future (model , 1\2 , empty )
∗∗ Future (model , 1\2 , empty ) ;

// A f t e r both t h r e ad s have te rm ina ted , we may
// merge the two models back i n t o one aga in
merge model , 1\2 , empty , 1\2 , empty ;
a s s e r t Future (model , 1 , empty ) ;

}

a s s e r t Future (model , 1 , empty )
∗∗ HPerm(model . x , 1 ) ;

d e s t r o y model ; // f i n a l i s e the model

r e t u r n model . x ;
}

}
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