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4

@ Brzozowski's FA construction from Regex
=- CSP done; Erlang implementation underway

e Watson / Daciuk FA Minimization
= CSP done; New CSP operator proposed

v
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The Sequential Algorithm
The Sequential Algorithm

Algorithm 3.1 (Computing Equiv):

S, G H:=0,((Q\F)x FYU(Fx(Q\F)).{(q:9) g€ Q};
{ invariant: G C =Equiv A H C Equiv }
do (GUH)#QxQ—
let p,q:(p,q) € ((Q x Q)\ (GUH));
if equiv(p, q,(|Q] —2) max0) —
H:=HU{(p,q),(q.p)}:
H:=H*
| —equiv(p,q,(]Q| — 2) max0) —
G :=GU{(p,q).(q,p)}

fi

od; { H= Equiv }
merge states according to H
{(Q,%,6,qo, F) is minimal }
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The Sequential Algorithm
The Sequential Algorithm

Algorithm 3.2 (Pointwise computation of Equiv(p, q)):

func equiv(p, g, k) —

if k=0—eq:=(pecF=qgcF)

|] k#o/\{p,q}es—)eq::true

| k#0n{p,a} ¢S~
eq:=(peF=qge F)N (X, =1y)
S:=Su{{p,q}}
for (aeX,NL,y) —

eq := eq A equiv(d(p, a),d(q,a), k — 1)

rof;
5:=5\{{p,q}}
fi:
return eq
cnuf
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CSP Background

Selected CSP Notation
a— P event a then process P
a— P|b— Q athen P choice b then Q
x?A — P(x) choice of x from set A then P(x)

PlQ P in parallel with Q; Sync on X
ble on channel b output event e

b?x from channel b input to variable x
P;Q process P followed by process @
Pl Q process P interleave process Q
PAQ process P interrupted by process @
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CSP Background

P=y—PFP
Rl :?X2A1—>Ri
R2 :?X2A2—>Ré

° PY (R R)=(y — (P} (R} RY)))

iﬂ:yGXﬁ(AlﬂAg)

v
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CSP Background

CSP: RV R vs RilR,

oeP =y—-P R =N:AA—R R =M:A—-FR
o PL(RiIR)=y— (PL(RIIRY) iffyeXn(AUA)

o PL(RIR)=y—(PLRIIR)) iffye(XnA)\A)

o PL(RiIR)=y— (PL(RIRY) iffye(XnA)\A)
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CSP Specification

Global = |||(p.q)cp IMoq
PairEquiv = g(p,q)GP Equiv (0, (|@| — 2) max0)
Global

11 oo s I Inpg [l]---
Sys = Global frompq topq
I
PairEquiv
SR [,

n (| PSRN | VIR | O
PairEquiv
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CSP Specification

Inpg = frompg?e — Announcepq(e)
Announcepg(e) = (topgle — Announcepqy(e)

| frompq?e — Announcepq(€))

Inpq

from,, to..

Equivi,
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CSP Specification

Equivp,(S, k) =
if (k =0) then frompg!(p € F = q € F) — SKIP
else if (p = q) then frompg!true — SKIP
elsel if ((pe F=qge F)A(Xp=2Xg)) then
EqSet := 0
i FanOutpe(S U {(p; 9)}, k)
; (eq :=NecEgset €)
; (frompgleq — SKIP))

‘else frompq!false — SKIP ‘

—
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CSP Specification

FanOutpq(S, k) =
aes,q (
if ({6(p,a),d(q,a)} ¢ S) then REquivyg(S, k, a)
else (EqSet := EqSet U {true})

)

Inpq

Equiv,q
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CSP Specification

REquiv (S, k,a) =
(u,v:=4(p,a),d(q,a)
s Equiv,,, (S, k —1)
‘ ; (tow?eqa — (EqSet := EqSet U {eq,}) ‘)
A
(touv?eq, — (EqSet := EqSet U {eq,}))

Inpq

from,, to.,.

i

Equiv,q
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Conclusions

Conclusion

@ Many optimisation possibilities

@ Now for implemention ...
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