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BATERDH
Altitude = real
inv alt == alt >= 0
Position :: lat : Latitude
| ong : Longitude
alt : Atitude
EA%E = DH
Move: |Id * Position * ATCSystem -> ATCSystem
Move(id, pos, sys) == ...expression ...

pre ...expression ...
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Types Functions

Pl ant Expert ToPage
Qual i fication Expertl sOnDuty
Al arm Nunmber O Experts
Peri od

Expert

Descri ption

-
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OO UOdOUO  Enumerated types
R2: ADDEMHKE: BR. BH. £YF. RUMLE

Qualification = <Elec> | <Mech> | <Bio> | <Chenp

/

SALTESE SIF2ETS)N A=A B EEDRIEF
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o | IZBRATOBIADE)TFIINDAI= AL BIZEET S,
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125,
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R5: BEH I L TEMADFEEHRD B D LR (P iTE D=6

DTFEFAMNDHS, I

Al arm ::

La—K247d
BEERF

BE(C. OED2D . EHH. DK
LRV EDNESNRBMENHS.

U=l RAAT

v BEERT

al arntext : seq of char

qual i . Qualification
‘ \
EnEho
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HRERERERERERERE Record types

Alarm:: alarntext : seq of char
qual i . Qualification

fE v AT TERFDEVNIEFITIFRD LHITEL,
v o T

anEHTHLHELVDESIF. ROEIIEL
a . Alarm

LaO—kDoTJ4—I)LREHE T 5=OIZIE by —T—23 ZFA0S:
a. al ar nt ext

ahBAIEDEFYMNSHEYI->TWNAIEEESICIX. La—F#ERF(record
constructor) “nk " ZHL\%:

a = nk Alarm “Di saster - get here fast!”, <Elec>)

N COMRTFISEoTERLDEE I
—LREEFBLa— RN,
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HRERERERERERERN Set types
R4: HEMBMTEX I DT TIHGERDERD ALEFOIENTESD,

BEICIRLGIZYI D TT D, B15., ZL#Sn-
IEFIEEZLZDTI M ILESBEDLH B,

Expert :: expertld : Expertld
qual i . set of Qualification

« BAREETEAONI=ERERRIE, ZZITEMI-CENXFESYIE
ELRERKRTIXHMFERAIN TR EALIELIESH S, L. FENHN
(X. *EEJZ%“VDEE%L ERZEKDHDBHIENDE,

e ZCTIX UARME, =4 RATlII <y FOEKTERAIN TLV -,

o TEALEITHRMIZEHEAXWETILZERLELSIEED S,

e ETILOBMDAIZHELT HIEHRDAZFELERT D,

o AIAEHIRL. RIANERBAFREIADERIL, FIZZE2ENBERLTWNSIGS
BARGEMFIBRTORETH S,

2000/5/20 Formal Specification of Software

14




-

HRERERERERERERE Token types

e ERARAMLGEREIHETIE. AL EMARMEOIDOGIEFETT S
HENENLERLTULNS,

c COELIIN . FAMTEERIIVNETHHAMN, TOEHELZRIRICEALTIID
BTHWMGE . BT U RILTHBtokenZFERHT S,

Expertld = token

» EHIZTSUMFERICEVT, SEICN AL OHRMIZOVTEHRE
LIENTZ D,

Peri od = token
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R3: WO TH(ERD)FEMRTENIETHEL TS,
R7: FEESN-EFRTEN VN OMIGAIRENF VI T HTEMNTRETH
Hoko

D ERMEHRIE. FEABISRL T, ZDEAMEICHE TL S EP
BDEEZEEDTEHAEDR T 1a—ILHBHAHITEVNVGEWNI EETR
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Schedule = map Period to (set of Expert)

Monday a.m.

Monday p.m.

>{e5, e3, e4} Y/

Tuesday p.m.

Tuesday a.m.

-
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TR T, BPIRFEENGS T EEBNETS
S 2T LOBRNFESATINS,

Plant :: sch . Schedul e
alarms : set of Alarm

The whole plant

ATREEE
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Plant :: sch . Schedul e
alarns : set of Al arm

Schedule = map Period to set of Expert
Period = token

Expert :: expertid : Expertld
qgual i . set of Qualification

Expertld = token
Qualification = <Elec> | <Mech> | <Bio> | <Chenvp

Alarm:: alarnmext : seq of char
qual i . Qualification
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EZbNHEH: Expert ToPage
Expert| sOnDuty
Nunber O Experts

BMERIE. ANNGA—RERRDRATE TR FaT7 DR TRY :
Expert ToPage: Alarm* Period * Plant -> Expert

Expertl sOnDuty: Expert * plant -> set of Period

Nunber O Experts: Period * Plant -> nat
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Jobodddobodtdi Data type invariants

e WEHDVATLEWNWT, WOTERILTHILELBHAEICEHL TDfThE
RN HEMELNGEN, ZDIOLHNIET—2ETELEMEL
nd,

o BEMEMEBNDVLGIEETIDDEMHEEICHEO>TWAIETHERLE
DEITRHELTLNDET HE, TNIFF2A TExperti2xt 9 5Hl59&%45, =
DHEIFIZESL IR T B2, 24 TExpertz—fiBRIIZR T {EexEE 25, :

— ex.quali <> {}

o BRIFIFAZERZEET DT —HFEOERICMITINZS,
Expert :: expertid : Expertld
qual i . set of Qualification
lnv ex == ex.quali <> {}

/ ‘\ FEXOFELIATOBERES
CHIEEDSITOEE 3185 A—SICELTHERET 5
HICKRT INTGA—ETH S, T—ILATHS,
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Jobodddobodtdi Data type invariants

R3: WO THEEHRD)EMEMELN BB THFHEL TS,
NETATOHEREITONT, EFRTEDRENETIEI RN EZERA
FTHRT D A—)LIZH T 5H$TH S,

Ft-. ChETA—TILIZIRRB-DZ AP 1a— )L B E— IR TE
HschxrEZZ 5,

forall exs in set rng sch & exs <> {}

“schDmgDHPDEMEMEDLETOT IL—TIZR/ LT, FDTIL—T
(%22 CHELY

ORI ERFRT 34T EEIAMMLT:

Schedule = map Period to set of Expert
Inv sch == forall exs in set rng sch & exs <> {}
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BABOERIIRDLDEZT:

SORFaT

— Nunber O Experts: Period * Plant -> nat
INGA—ZDI)X

— Nunber O Experts(per, pl) ==

MK

— card pl.sch(per)

E I (pre-condition) (1FE)

— pre per in set dompl.sch

HLEBEINNIE, FRIEEIEtruebHEEn, FATEH/ESZE-TLY

NIEZEZDANICEAYRZERT HEMNTED,
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R7: FEE SN -FMRME LV DORIGAIREMNF VI T HCEMNAIRETHS
—&o
Expertl sOnDuty: Expert * Plant -> set of Peri od
Expertl sOnDuty(ex, pl) ==
{per | per in set dompl.sch &
ex in set pl.sch(per)}

« BEEOEH.AANTGA—F—OFRTLA—FERFI) ZERAT S
EMTED, TNIZEL T, LaA—FplDIT4—ILREELYA—%ERAT
HEELICEIATES:

Expertl sOnDuty: Expert * Plant -> set of Peri od

Expertl sOnDuty(ex, nk_Plant (sch, alarns)) ==

{per | per in set domsch &
ex i n set sch(per)}
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mk_Pl ant (sch. al ar ns) M/\5A—%al ar rsaAVR—RU b, BEHD
ARETEHFERHSNT . LA T -ERYBZTHLL, RO HEE/NN—D3
JNERDEBYTHS:

Expertl sOnDuty: Expert * Plant -> set of Peri od
Expertl sOnDuty(ex, nk _Plant(sch,-)) ==

{per | per in set domsch & ex in set sch(per)}
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R6: EHMAREONIGE . VAT LIRS ENE>TLTED LEXT G ATRE
TEMARMEDRAINHATNLIE,

Expert ToPage: Alarm* Period * Plant -> Expert

Expert ToPage( al , per, pl) == ???

(EDQLSITEHMRMEZESN?)

o« FKAMNEDIIGHETENZREDOITEMNIDODNTERELLGECTLER
ELTRIZRIEITNIEGESELMNZDNTEATHIENTESZAD
M ? ZD1=HIZIXFEE ZH (implicit definition)Z{EH T %:

Expert ToPage(al : Alarm per:Period, pl:Plant) r:Expert

pre

post r in set pl.sch(per) and

al .quali in set r.quali

BRERTIE. DT RFaATIEERAT  AVFRRIZAD
NFA—BDEAT . BLUHERERET HT7+—< )L/
5}_955160

-
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BRERRIE. ELOVEMSFHEZEODEMBRITENEBICVLSREEICEL TIX
AEE->TULVEVD BREERL-ZIZ. RBREOEMSBFICEAL T, D74K
EHIDDEMRNEICWNSZEETRIETHAENVETHAIENHIBALT=-
W EDEIICNDEEZETILICRMEIESMN?

Plant :: sch . Schedul e
alarns . set of Alarm
I nv nk_Pl ant (sch, al arns) ==
forall ain set alarns &
forall per in set domsch &
exi sts ex in set sch(per) &
a.quali in set ex.quali

-
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R1: ZHICECTIFRAN—FDFEVHLEEET SR T L,

R2: ADDEM A EF

R3: WO THLEMRMENGFHT S,

R4: EFRITEIE. EFDFZ) AL TEOIENTES,

R5: RERIIZTOABDIERERMETIEMDFEF-TLVS,
R6: TDEMTHY . FUHL ARG EMBRMBEOZRIZH TS
R7: lEESN =BT ENNOIEULELAREMNFTvIT 3

R8: {EESNT-HABICHETHLIEMFZMEBDHZRD,
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o ZTDAMEKEL— ANDBEYTEMEMENFEVUHLAIEENE M DRELEIC
[XE RSN TEhoT=,

o EMRTEDHRANFOFERIIEATRM TG ST=,

o “list"lEXERRIZ"set"EEBRLT=,

o EfLFOEVEMEIMENEHERNENEOSEEIZIE, ERSINTH
MHhot=,

o TOEDDEMPEIX. TWOMDEMDEFIZEKLI-,
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VDM-SLETILIE,. A1 T EELBABERZERET S,

B #ZE WAL TERINS,

eBasic types:
eType constructors:
elnvariants:

eFunctions:
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