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fFSM

fFSM =(1,0,IT,M,»,V)
| UOUIT ={g,...,€}

M={m,....m}
iy —2"
V={v,..,V,}
m=(S,s’, T, sor) 2=YS
SO={S°,§,---,S“} sub: Y - 2%
3 sub(s) ={S|M, e y(s) nSe S}

teT,t=(s,9,AS)
sor i § - 25

G:=true|-G|G AG, |e< Exp|e=Exp|v< Exp|v=Exp
Exp ::=n|v|Exp, » EXp,

oc{+, -, %/}, VveV




t
sourcegt) =s
target(t)=¢
guard(t)=g
action(t) = A
A
a:=v:=Exp|e(p)

signal(A) ={e(p) |Fec ITe(p)e A
update(A) ={v:=Exp|aveV.(v=Exp) e A
output(A) ={e(p) |Jec Og(p) € A

(Configuration)

A={{s,...S,} |35 €S,0<i<n}
o€

50 ={§0,K,$?}




) Etrue iff true

Y E-G iff not(5,E)EG

VEG AG, iff (5,E)EG and (s, E)EG,
)Ee<Exp iff eeE and val(e) < val (Exp)
YEe=Exp iff eeE and val(e)=val(Exp)
YEV<Exp iff val(v)<val (Exp)

5, E)Ev=Exp iff val(v)=val(Exp)
val(n)=n

val(e) val(v)

val (Exp, e Exp,) = val(Exp) e val (Exp,)
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OFs iff vseY.sesub(s)=sed

ET ={t|Vie{l..,ntteT A(5,E)f guard(t) A 5 | source(t)}

XT ={t € ET | -3t'e ET.source(t) € sub" (source(t'))}

fFSM
VM e M.| XT AT |<1




fFSM

vironmental change
Environmental change

\ Micro steps /

Macro step 4{
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LKS(Labeled Kripke Structure)

LKS=(Q, q,, R L)

Q={dy -, 0} LKS
% :(5o’®’co)

RcQx2xQ
L:Q— 2%, L(g)= Yscr(s)

Vs
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(6,E,0)—2 (5", E,C)

Act = Y output (action(t)) U Y update(action(t))

VteXT VteXT
o' ={s'|Vse ot e XT.(s= source(t) = s = tar get(t))
v (se sub’(source(t)) = s’ = reset(s))
v (s ¢ sub’ (source(t)) = s = s)}
where  reset(s)=s’,sesub(s)Amey(s)rse§
E'= Y signal(action(t))

Vte XT

c'=L(q)
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(é‘ii Ei!Q)i)(é‘iﬂ’@’Ciﬂ)
iff
(6,,E,¢)=(51,E1C,) e (0,4, D, Cx) = (6,1,9,C1)

k>1 E, U k

Exg = Y Act,
VO0< j<k

q Exe qr
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Micro Timelnit,
Step: Ready, Rand},
{coin}, @
{GameOff,
Macro Timelnit,
Step: Ready, Rand},
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{GameOff,

{coin}, &

{game_on:=1} {remain:=1000}

{GameOn, {GameOn,

Timelnit, Wait, Ready
Ready, Rand}, Rand},
{timeset}, &

3,

{GameOn,
Wait, Ready,
Rand},

2,0

{game_on:=1, remain:=1000}

Stepper: fFsm

SMV

R
fFSM simulator [ Model

checker
 J
SMV Translator —

F2v
Graph Generator Model

Checker

Formal fFSM Verifier (F2V)
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= EF component, ~ ... A EF component,

* EF (5 A EX 5), guard(9) = g, source() = s, target( = s
(ambiguous transition)

" AG-((t, A L) v (LA L)V (5 AL)), where {t, &, £} is a set of
outgoing transitions from the same state.

= —EFAG deadlock, where deadlock is —(t; v ... v t.)

(circular transition)

= AG (—stable = A[—stable U stable])

17

(Race condition violation)
AG(—stable n update = AX A[—update U stable])

* Race condition violatioin

events Configuration Actions
{time, ready} {GameOn, Wait, Ready, Rand} {waitGo:=1, remain:=0}
{timeset, timeout} {GameOn, Timelnit, Go, Rand} {waitStop:=1, remain:=randn* 128}
{timeset} { GameOn, Wait, Stop, Rand} { remain:=1000}
(%) {GameOn, Wait, Stop, Rand} -

S]O)
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= fFSM

Synchronous Interaction

Asynchronous Interaction

Backplane
1. data transfer 5

2. execution

“flag

Backplanedomain

21

3. result(flag) transfer

script: “run foo”

" script: “stop foo ™




