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ABSTRACT

The paper contributes some formal techniques for the system modeling development dis-
cussed in [1]. Based on a kind of multi-sorted first order logic, the language CML is used to
specify aystem models conceptually, and the analyser CMA is followed to check their static
consistency and dynamic temporal. -
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RAEN FHETHRA TEBAREAF R E, HBRASHA PEENTE
REMMHS. KEBREAPREALIHAGLERAN SR, dKa AR A H~
HAMBHOEAARGRAML. ETATHREIBRITFE FOEERS
MR EREREFREZE BERHEI-OHRERRAGRSA XEFEHALT
HFAR—HERNE, & ALPEEMAKEREECRBHEE FhTHREA
RAAAZHMAERINES S¥REEBRAFAN SR EEEBER. KH
FASBBHRABHKERMNBUAHENKATRASHGSE Vs, QA8
RBEAK SETHFFERMRMBREL,

S5ATMTRETHFEFRRE RETENEBATFE FEERT AR L ALK
B, ARNEYBERGFARMA - LEEROEN -, SREARRTIH, BER
WUARERBHRERANTERE. BTHAEEFN BRI, EREREL
AWATH, AT AR E SRR A st AR d, 8l R 5808 o ol & BF ER &
HMOREGAA MFRBSYZLEHTRESE HIAKEIL. BEENREHED
HAAWAL VR E—ENTAFETRETANNERNKHRE., BRAEFE
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HP, BEMKARERBNRITSBAXE, I PHEEIRAAN=S, ME
#- FEEMPGE. BEQ] S, BEERMUEBACHTEMRRN. BT AR M
THRERE, ALENREAMHERMR, FUEL KEE HTREEKRIFE
g R AR,

2. IRBEIHRIES

BEBEMNRLFRIARENHTEMREET, HESHIUETCML BAMESEH
HOHEMR, XE FHAHBETURS, CMLAEES LSRRI EZRER
B, BTHRUA] FAXHITRRAL(FRS) 3, SHASHBACMLBEENT:

- X R

Section Classes:

customer (paid, delivered, id);

order (name, flight, active, avail);
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ticket (Aight, allocated);

XE 488 TFRS R H =KLk, Bl % customer, iT Border 11l ¥ ticket, 2R
HIELBFEHNIES N, customer HF = RH: paid BARAE MK, delivered RAH
HEWANE dEBRHES FHorde HAHARYEE rame BITRMBRE S, flight £
KHMHES, active RARTTHREHI, avail FTHRO, 1,2 {H, O RRITHMELHE, 1
RRBECHITY 2RREE. R, AWticket H M flight Fallocated 4+ §iFk
N AR S A IT R 5.

CRFR

RENEXRBEZEAFERME SN EMH XHHBSBRBEMGECML
d 2 Al £ 2 (multi-sorted) —HriHELE|E TR, HPAWNBRANRTRABHEER
FFIRE2KE, i, FREPEXFEHZMERFEMTHEHEE:

Section Static Constraints:

(Vx: order }{Jy: customer) {x. name=y. id);

(¥ x: customer) (~(x. delivered A ~x. paid));

B SR &R, WEZRER T ITRENEA - RERITRAERE,
BEERRYTEM—TRE SATHERMSRAED THE,

B

ERMNEEERAFIT —ETRE ARG, EHRRELHUS SENRY
EENBHHTH. EOHE. EALFHHED EAFHRARET. BAEHR
EMEZAMEEMNTR —LTMNT B, FRS F# 4 FEreserve(TRIT), cancel (I ),
pay(fit #K), allocate (43 BE HLEE), void (i %1 JC¥E), deliver (ﬁﬁm%), skip (&= ¥ 1E) &,
ENTHCML #dmTF:

Section Events:

reserve (¢: customer, od: order)
$ pre {od. name=c. id)A ~od. active
$ post (0d. name=c. id)A od. active A (od. avail=0}

A~ c. paid A ~ c. delivered

cancel (c: customer, od: order)
$ some {tck: ticket)
$ pre ( c.id=od. name) A od. active A ~ c. delivered
A (( od. avail=2) V {od. avail=1 A od. flight=tck.flight A tck.allocated))
$ post {c. id=od.name) A ~ od. active A ~ c.delivered

A ((od. avail=2) Vv (od. avail=1 A od. flight=tck. flight A ~ tck. allocated))

)

pay {c: customer, od: order)
$ pre ~ ¢.paid
$ post c. paid

allocate (od: order, tck: ticket)
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$ pre  od. active A {od. avail=0)
§ post od. active
A ({od. avail=2} v
{od. avail=1 A od. flight=tck. flight A tck. allocated))
deliver’ {¢: customer, od: order, tck: ticket)
$ pre  (c. id=od. name) A od. active A (od. avail=1)
A tck. allocated A od. flight=tck. flight A ~ ¢. delivered
$ post ~ od. active A ¢. delivered

¥
void . {c: customer, od: order)

$ pre  [c. id=od. name) A od. active A (od. avail=2}
A~ ¢, delivered

$ post ~ od. active A ~ c. delivered

skip ()
$ pre
$ post
BRALENBIEHR-#R REAA-BEGHNFI. FRAPAFEHR—E
AR flm

() WIRBA <o, Wa* F#iRa BIHRTBREE T Ko

() WER ®, M(a,8)° FFRRE NFo, RE R,

(i) TP A", Wa-b o, b WUEHAT. EHMR T, FUENATEAMKRE,
CML hEFHATRELHRBEERG ZEMR,

HRBEAFIPHEHAEES Bzs ENNERBER BEREWAE
BBt Rk, B, reserve(c, od) & EFI P, reserved (¢, o) REH ¥, HEFE
g, EHFHBARAEENFESER HANEDHEFFRINRE £40
—M A E, RS EGAERFLERZEFER. CML ZEAFR R EHR{Eeend
Mread &5/ EME L, MW 2 0 303K ok IF R A9 5 H.

B TFRS M =F RAEx & HHFBKHCML #EMT:
Section Processes:
customer  f{c):
$ some (od: order, tck: ticket)
$ body reserve (c, od)
read (od) wait {od. vail # 0)
(cancel (¢, od), voided (c, od),
{pay (c, od) delivered (c, od, tck}))°
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order (od)
$ some (c: customer, tck: ticket)
$ body reserved (c, od} allocated. (od, tck)
send {c)
(canceled (c, od}, void (c od),
(paid (c, od) deliver (c, od, tck)})°-

. t.i_cke,t (tck)
$ some {c: customer, od: order)
$ body allocated (od, tck) delivered (c, od, tck)

§3. MESRA X

SCML iR WA SBANAHOERIFTE: —28 50K MEL#R—
FHHRE —RaiESW WERFEEHRAOEFHEENRE,

BESMRERECML #HRNSHNETFTREIRAESNH AT DEARES
KHBEG G GEME, HI, B B T Tableaux 2P, W& W &AL
2R wﬁﬁm%%ﬁﬁ,ﬁmﬁaﬁmﬁﬁi—Azﬁﬂo%m
HM—ABSREAXRDAN, SANNTFEIEN—TEHRD,

ERHUNAERSEBFPERFL, REZANTHREFHAHE. REED P
HRERES FSe, ZEES, &b, B WHNBEIR, BES: &b, BHd-HEHER
H, MEBRDELE—K&KS BS W FBZ M@,

O——0

&2

MFMEBTHEED, SZEES ARSI FIEEE. FHIRIENRE,
AENHFRESAENTHEREA X, CEREHFIINSEERIZE,
BEMRRES, THERERY L EAMXORARY FHEFERYREMD L
BRERGEMNR FREHE.
L HANURRSEFELAHESAETHABURMBR EMNHBEZ KRR,
gl RELNESREAWIETHREED, THRHWBELMT:

Customer: 2

order: 2

- bicket: 2 -

for i=0. .1 do
¢[i] (false, false, ID{i]}
od[i] (ID [i], NO [i}, false, 0)
tck [i] (NO [i], false)
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FARNNHSHER S XN FERAA MR, #m

Vi : {0..1) : odfs].active — AU[true, ~ odli].active}
Vi : (0..1) i~ EUltrue, ~ C[i|.paid A Clt}.delivered|

XE, AUfy, f) RREBEHHHRBBLE, [ until f, WG BV, o] RIRTT
ERTHBR funtil f; W E—RHRBREL S, until f; HWE 50K RN
FEBOMRE— R, FEK trueuntl f EBBLAR, REFERSS L BK
FEE-ARE, @ WK,

KR, MTFMEBASLHFERAR NERFECAMKT, TABFLE
BIMERTATAE BERTEN - AEE ATRSEMRTRANLE, %
B R R EE b, X RS A 0 0B T i labeling WL KA E, 3T labeling
ok 40 % °F R f2). |

§4. LW

CML/CMA SLHRFEUSTATION L8 F, UNIX MERLKTH, RHEMNTHERBM
E3, AhamfsRye .,

-8
emt WA ”E&—:ﬁ
BN LR = gggg =
mE AR 3 AReRERE

K]

CML iR R KRB —MERALER HYREFATRPRARERRITOK
HRENFADT T CML REEUHBHERAREN -~ L ERNEFE HTH
CMA X 2T i fab B, 538 PriRs RE R M (prototype) LB, XHKATE
REEMHEAR &, BERBANNTEY, REFRNSEREBRKLCML i
R, EHKKEA REAKGTEAFEORN BY -TXFEARIREL
F AR UE 3C B A9 R
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EXHN FEREFEONEREFEERL R TOML ME#RIBES. CML
BABRESEHS, 25Hik, HFTACMARGTHE BERENNTISHAR
E, RIECML iR MRS AN ABEMTREE, CMLATUFERREREHN
EHNE BERIMACMLBHTIAIREAF DXHTRES EHETER
G%, BR B—FE CMLERRGEREBRTEMENRE IEAFE WX
1R,

E/REMATIN THRAEIBRIFELY, ZABAFEFBE(TREER
), BRIFERMN) BERFSETHUGEAN ARACFTFEEEIKETER
HASMEMEREREIRY —HORMBERER. AXEREY, HEoHBNE
YHBRETUAEBTATHRATIBRGEHRHNEY RERSHARTHLEH
W,
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