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General principles

c(s)

s — a(s)

| > Seqguence(comp(c), comp(a))

* |f cis false, comp(c) falls

« comp(CiACy) = Sequence(comp(cy), comp(cy))
e comp(ai-ax) = Sequence(comp(as), comp(a))
* comp(a) = userActComp(a)

 comp(c) = userPredComp(c)
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Abstract semantics m —¢ m — in(t) + out(t)

Npep testp inwymy(m) P ={p1,...,pn}

M = de€Cpyin(t)(p:) O+ © A€Cp, in(6)(p,r) © MCpyin(t)(p1) © " © M1 in(t)(p,r) (110)
e userPredComp(testp int) = 2?77
o userActComp(decy int) = 27?77

e userActComp(inCp,int) = 277
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State Space

Sorts: nat, pname, mapping

zero: nat

S: nat — nat

P1, P2, P3: pname

empty: mapping

map: pname, nat, mapping — mapping

map(P1, 1, map(P2, 0, map(P3, 5, empty)))
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applyTo(checklLocp, testCondhy)
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deCp,in(t) & inCp,iﬂ(’[)

decStrat, = { map($p, s(..(s($x))), Im ) ~
map($p, $x, $m ) }

incStrat, = { map($p, $x, Im ) ~
map($p, s(..(s($x))), $m )}

userActComp(decpn) =
applyTo(checkLocyp, decStratn)

userActComp(incpn) =
applyTo(checkLocp, incStratn)
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E | > "(1 )
0...0
Abstract semantics m = ai Am TN
SPIN-like language

Guards, actions and processes

C1 ; CZ ..... Cn??
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State Space

M: set of mappings from variables to int

States = {(Stack x M) U (Guards x M) }

test: bool, mapping — state

Stack ops:

* push(n, s), returns the new stack

* pOP(S) returns the stack without top element

e top(s) returns top element of the stack
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test :
true, if b = true
) {

push,, :

BoolExpr x M — {true, false}

false, otherwise
Stack x M — Stack x M

: {st, p) = (push(n, st), p)
add :

: (st, p) = (push(top(st) + top(pop(st)), pop(pop(st))), p)
subt :

: (st, p) — (push(top(st) — top(pop(st)), pop(pop(st))), p)
read.,, :

Stack x M — Stack x M

Stack x M — Stack x M

Stack X M — Stack x M

: (st, p) = (push(p(v)), p)
write,, :

Stack X M — Stack x M

: (st, p) = (pop(st), plv = top(st)])
eq :

Stack X M — BoolExpr x M
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false, otherwise
Stack x M — Stack x M

(b, p) > { true, if b = true

: (st, p) = (push(n, st), p)
add :
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subt :
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: (st, p) = (push(p(v)), p)
write,, :

Stack x M — Stack x M

. (st, p) = (pop(st), plv = top(st)])
eq :
: (st, p) = (top(st) = top(pop(st)), p)
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Stack x M — Stack x M

: {st, p) — (push(n, st), p)
add :

: {st, p) = (push(top(st) + top(pop(st)), pop(pop(st))), p)
subt :

: (st, p) = (push(top(st) — top(pop(st)), pop(pop(st))), p)
read, :

: (st, p) — (push(p(v)), p)
write,, :

Stack x M — Stack x M

Stack x M — Stack x M

Stack x M — Stack x M

Stack x M — Stack x M

: (st, p) — (pop(st), plv = top(st)|)
eq :
: (st, p) — (top(st) = top(pop(st)), p)

Stack X M — BoolExpr x M
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add :

: (st, p) — (push(top(st) + top(pop(st)), pop(pop(st))), p)
subt :

: (st, p) — (push(top(st) — top(pop(st)), pop(pop(st))), p)
read, :

Stack x M — Stack x M

Stack x M — Stack x M

Stack x M — Stack x M

: (st, p) — (push(p(v)), p)

write, .
: {st, p) — (pop(st), plv = top(st)])

eq :

: (st, p) = (top(st) = top(pop(st)), p)

Stack x M — Stack x M

Stack X M — BoolExpr x M



subt : Stack x M — Stack x M

: (st, p) — (push(top(st) — top(pop(st)), pop(pop(st))), p)
read, : Stack X M — Stack x M

: (st, p) = (push(p(v)), p)
write, : Stack X M — Stack x M

: (st, p) — (pop(st), plv = top(st)])
eq : Stack x M — BoolExpr x M

: (st, p) — (top(st) = top(pop(st)), p)
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Example

 trans V’E|1 +V; V.=V +1

test 1 ead, o add o read, o push,({st,m))

(st,m) — write, o add o read., o push,({st,m))



Translation to Simple SOS
Rules

[Comp : DivBasicEzpr — Cond U Act
: ¢ and ¢ — [Comp(c) A\ IComp(c)
. true — true
. false — false
e =€ > test o eq o [Comp(e) o [Comp(e’)
e+ e’ — add o l[Comp(e) o IComp(e’)
e — e’ — subt o [Comp(e) o IComp(e’)
. id := e — write, o [Comp(e)
. a;a +— [Comp(a) o [Comp(a)
: 1 — push,,

v — read,
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test o eq o read, o add o read, o push({st,m))

(st,m) — write, o add o read,, o push,({st,m))

userPredComp(test) = test(true, $m) ~ Im

equals = { eq(0, 0) ~ true,
eq(s($nl), s($n2)) ~» eq ($n1, In2),
eq(0, s($n1)) ~ false,

eq(s($nt1), 0O) ~ false }

RewriteSet(S) = Choice(Union(S, Not(S)),
Choice(S, Not(S)))

applyEquals = Onei(Fixpoint(RewriteSet(equals)))



readV

map(j, Sn, $s)~map(j, Sn, S$s)
ITE (checkV, S,

checkV

findVAndApply (S)
Oneg (findAndApply (S)))
upSwap — map ($v, $n, map(stackH, $n, $s))~
map (stackH, $n, map($v, $n, $s))
upAux — Choice (upSwap,
Sequence (Oneg (upAux), upSwap))
endUp = map (stackH, $n, map($Sv, $Sn, $s))~
map (t, $n, map($v, $n, $s))
up — Choice (endUp, upAux)
copy = map(j, Sn, S$Sp) ~* map(stackElt,
Sn, map(j, Sn, Sp))
readV = Sequence (findVAndApply (copy), up)
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Practical results

Kanban problem

e Small Petri net

* 10 places & 16 transitions, marking changes with
scale parameter

« State space for scale parameter 100

e 1.7263 -101° states
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Sharedmem problem

* Petri net’s places and transition increase with scale
parameter

e 2651 places & 5050 transitions for scale parameter
50

e State space for scale parameter 50

e 587 -10%6 states
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Conclusion

* (General translation
 Works well with common language constructions

e Efficient implementation



