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CSP
STOP
SKIP

¢ — Proc
c¢?’x : A — Proc
clv — Proc
Proc g Proc
Proc /\ Proc
Proc \ A
Proc|c « d]
Proc O Proc
Proc 1M Proc
Proc > Proc
Proc || Proc
Proc || Proc
Proc | A]| Proc
if b then Proc
else Proc

CSPy,
STOP
SKIP
c —-> Proc
c?x:A -> Proc
c!v => Proc
Proc ; Proc
Proc /\ Proc
Proc \ A
Proc[[c <- d]]
Proc [] Proc

Proc |~| Proc
Proc [> Proc
Proc || Proc
Proc ||| Proc

Proc [|A]] Proc
if b then Proc
else Proc
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% Timed Event Prefix P-%P

AR oD EE DX TCORFEUTERT
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0<d <d
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% JEIE SO0t R : WAIT d= STOP & SKIP
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% Timed Interrupt PAgQ
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* Timed Trace

30
HELEN = ( meet 2% work — SKIP) > work — SKIP
4
CARL(d) = WAITd g ( meet 2% home — SKIP) &> home — SKIP

HELEN || CARL(d) DTimed Trace & D785 MMFdIC K 5.

d=15 < (15, meet), (75, work), (75, home) >
d =30 < (30,work), (75, home) >
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CSPEDuhk
channel in,out:Int
P = in?x -> outlfact(x) -> P

fact(x) =
if x>1 then x*fact(x-1)

else 1
y

-

l

\

>

N

ML 52 5k

channel m ,out:Int
fun ?’ T inputf
refix( input(in
Iopreflx( opatput((ou)t)fact(x))

fac

|f(x>1 then x*fact(x-1)

else 1
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* ML datatype DiE/N

Xk Process
datatype process
= Stop| Skip| Proc of (event -> process) | Bleep

it

ES

N
N

*k Event
datatype event
= Event of String*chanType | Time of int

% Channel
datatype chanType
= Int of int | Seq of int list | String of string
Tau | None
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% Event prefix a — P
prefix (Event(ch,v), P:process) =
let
fun temp(Event(ch’,v’))=
if ch=ch’ andalso v=v’ then P
else Bleep
n
Proc temp
end

(2)

Kt

mevent B & processBY D
D5 processBY % R 97 BEEKL
EUTER

mtempBEEH D BTN EZR

mETER ¢ tempBFE# %
processT & U CTIRT
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* datatype eventlCTime of intZ Il 2. %

* CSP7 O ADFEIHESDEAIC K
HMLO— R D&

* Timed CSP 7/ Otz X B D #H HIA H

% fun tprefix (Event(ch,v),Time d,P:process)

% fun timeout (P:process, Time d, Q:process)

%k fun tinterrput (P:process, Time d, Q:process)
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* Timed CSP, D&

Timed CSP prcesse

Timed Event Prefix

Timeout

Event Prefix with time
Timed interrupt

* {3

3
0+

Machine Readable

a@y — P aGu -> P
PEQ P [>d Q
ai>P a —>fid P
PAgQ P /\fd Q

(PE Q) a->#3(P[>#5Q)
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TEST = out!10 — ((a > P 4|lp b— Q) Ay ¢ 2 R)
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*x ML
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1 XDETAHI (1)

BB -7

TEST = out!l0 —» ((a = P 4|l b— Q) An ct—2>R)
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Ok E R
TEST = out!10 — ( (a — SKIP 4 ||g b — SKIP) A1g ¢ — SKIP )
i ~ RITEIRATRE
‘;L;r.:fcji]IDPT = run(test()); fd: ’]//\‘\/ I\
val P1 = fn : event -> proc

10-07-2010

- val P2 = run{ P1(Event("out”, Int 10)) );
a b 10t imf-“'

val P2 = tn : event -> process

- val Po = run( P2(Time 7) );

a b 3time

REAE

val P3 = fn : event -> process
- val P4 = run( P3(Time 3) );

5[E]cSPERTE

fn : event -> pr X
= run( P4(Time 5) )
event -> pre S
run{ P5{Event (’ one)) );
event -> process
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* trace refinement (CSP tracelc & % safetyf&3iE)
SPEC Cp IMP <= traces(SPEC) D traces(IMP)

*k timewise trace refinement
SPEC 7 Cpp IMP

<= V(s,X) € TF[IMP] - s < oo = strip(s) € traces(SPEC)

strip(< (15, meet), (45, work), (45, home) >) =< meet, work, home >

* IMPRITRILT 29I RTD (Timed) Tracelc D
WTZDRIEZSPECHITHIRET %
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HEEIR (XTY) B

Qi) = req.i— read?r — HEXEY ZHEAZFDEDO
if z # 0 then SKIP S XTEY| (..|7fc__\:$<,

else writeli — enter.i — exit.i — SKIP  HEth4EIBKIC A D, 9 <ICH S
QS = Q1) |l Q(2)

V(value) = (write?x — V(z)) O (read'value — V (value))

T HoEHEL] 2D AT (events read,
FIS = QS |[| read, write |]| V(0) write X H D) W) 2T L I
FIS sat #(s 1 enter.N) <1 enterlZ 2O RN 4 \,\r

enter.1

req.1

[ Shared variable V
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Wk SRR
SPEC = (enter.l — exit.1 — SKIP O enter.2 — exit.2 — SKIP) ||| RUN,
RUN = (req?r — RUN) O (read?z — RUN) O (write?’s — RUN
Z Z TRUNIZenter.ild 9\ Deventszie C =5 7OEX |
& IYYK 707+ - sml
event:write. ]
write. ]
event :enter.1 exit.2
enter.
not satisfy
req.1 req.2 read.0 L read.0 write.? enter.? write.l enter.]

CE

val 1t = () @ unit
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FischerZ7JL 3 U X L

* Timed CSPZAHHWTCQ(I)\ VAR ZBERE

*

* ¥

Q(7) = req.i — read?r —
if x # 0 then SKIP
else ( writeli — read?y —
if y # i then SKIP

)
else enter.i — exit.i — STOP ) > STOP

HEEXEBY [CiZzELLBEFERE (¢) DEA
HEEEFEFEO _LREZE (S)
e> 0 ZIRDWENH S
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Dounit 1 1 (1 1T 1T 71T
, Q(1)
read.1  Iskip read.1 write.1 read.1l
enter.1
< IYYE F0V7h - smi X Q2)
event : read. 1
read.2 read.2 read.2 read.2
carter 1 axif.p write.2  enter.2 write.2 enter.2
not sati

rea.l r




B3RS  10-07-2010

F5ocSPIFR S

kO

*x HOFICEFEEIT DI TEDLITEZLD
Timed CSPECIMF Z AW T U sHIcT
NV (FDOLOEH=Z=HRER)

* Timed Trace—>Timed Failure Refinement
FCRKI D
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