OCLEE# Tz
—. BAiEX

Order Quote
vaue : Integer
high oW 9
0.1 0.1
Car AssignedCarGroup 1. | 1. Branch
1. 1 CarGroup . 1 >
regNum : String car carGrow | category . String [caroroup branch [address: String
1
0.1 | car 1 |pkkUpBranch
dropOffBranch
DropoOfr
0 -
dropOffRental
Rental 0. PickUp

Id : String plekUpRental

price . Real Customer

state . String id - String

0.* |endingDate - Date 5 name ' String BlackListed

startingDate - Date * ves .

AssignedCar rentalAgreement ® ! 1" |birthday : Date blackListedDate : Date
rental driver |licenseExpDate | Date
premium : Boolean

discourt : Integer

{ERRBIRUMLE, 2 AR HIF LB 31T,
1. 7%= (inv)
IRENRNE M S BPNEEFROAR

REMNAZEERFR, contextFIA—FINETIFIE, QuoteHER, invAREEXEIT, ESEN—Tboolean
ERRIAR

context Quote inv: self.value > 0

ELEREM E, IMUAREEEGHITHRQuoteOverzero
context Quote inv QuoteOverZero: self.value > 0
FIBAME B S AR T MESIE T ENiBM

context Quote inv QuoteOverZero:

self.value > 0

—PERERNBGIF, EXT—14RNoRentalsBlackListed, ERITEPMAITRENERFHABRZRERIR
M., Efforal IBETHELXPNVIER, RE—Tbooleanfd, BAENBEZEHIT.



context BlackListed inv NoRentalsBlackListed: self.rental->forAll(r | r.startDate <
self.blackListedDate)

2. P4tk (init)

BE X RV METE BIE X R A TR FBRIAIIAE

context Customer::premium: Boolean init: false
preminumfZEcustomer—NIBZEE, Boolean ABRMETEHRAE, init HIALAIXREE,
SinviEfi, AIARIT, X—RZBETBHER,

context Customer::premium: Boolean

init: false

3. k4% (derive)

Sinitsk( ), ER—FNNEH, ERderivexi#iE, RTMEERETRIERSDAFHETERNES
LEAMER— T RE R F, BRIRTIRIT, if then elsefEAMZIEE.
ZBIFH, BRERFREESN30ITI, HEABEDBTSRESRAE, BERES1s5HN, SWKARN,
selectRFEMEESHRIRERTEFNES, BENBEZEHT.

context Customer::discount: integer
derive:
if not self.premium then
if self.rental.car.carGroup—>
select(c|c.category="high’)->size()>=5
then 15
else 0 endif
else 30 endif

4. Eif] (Query)

5 EREGFEREMNOXEN, [FHBbodyxi#iE, RnEWAZIIE
ZEFR, MRPITZRENSEERERGPHIZVN, MXATEERERIRE true
context Car::mostPopular(): boolean

body: Car::alllInstances()->forAll(cl|cl<>self implies cl.rentalAgreement->size()

<=self.rentalAgreement->size())



5.8i& (Precondition) 5 & (Postcondition)

FEFRAREH, AIUNEERESE, SRBENESREMMT.

AIERMHEX T —AXTRFMANRIVRENRG, SERHERFELLRDIRS
MEEFMHNE X T EIRIELERN RGOS L IR B —HK M

MUTFBIFNAT R Bprel/EEpostER AR, BAIXFTERIEZAF, REXTHPNER.
BRREMR, EFENRIFRSnewrental, EII—THNTE,
prefuEHHRAFERFZEEBEERENFIILE, ZAEERFEFTIRRIHTT,

posti B HIBRITERIELERE, MENNRAEIN, EfonelRfEIR[EI— 1 booleanl, HHEB—RIIKMHMNTE
BRENEBE I, onelffEiz[Eltrue

context Rental::newRental(id:Integer, price:Real, startingDate:Date, endingDate:Date,
customer:Customer, carRegNum:String, pickupBranch: Branch, dropOffBranch: Branch)
pre: customer.licenseExpDate>endingDate

post: Rental.allInstances->one(r | r.oclIsNew() and r.oclIsTypeOf (Rental) and
r.endingDate=endingDate and r.startingDate=startingDate and r.driver=customer and
r.pickupBranch=pickupBranch and r.dropOffBranch=dropOffBranch and

r.car=Car.allInstances()->any(c | c.regNum=carRegNum) )

Z. OCLHpYEEY

Collection(T)
T Real

: ‘i‘ String Boolean .- E1  E2 -

I ] ‘ ‘ Integer T T C2 T T
Set(T) Bag(T) Sequence(T) OrderedSet(T) T

|

OclVoid

Fig. 4. OCL T'ype Inheritance Hierarchy



1. (MRS RE

o Set: T, AAIEE

e Bag: TF, JEE

e Sequence: HF, AJEE

e OrderedSet: BF, fAOJEE
2. FERE

e Real FRE, /¥

e Integer %

e String FiIE

e Boolean #H/RE!

=. EHS RS RE

o - =T
o < FEF

® if el then e2 else e3 endif FHIEQ

L TFig/E&RR[EBooleans#]

el->forAll(r|e2)
MelFMBANTER, WRHHEe2, MiREtrue

el->one(r|e2)

MNelFABENTER, MREFARE I HRiHEe2, MREtrue

el->exists(r|e2)

MelPMAENTER, WRFE—TTRHEe2, MiRMEtrue

SARXIRME
BHSERAANETRENSES

asBag(), asSet(), asOrderedSet(), asSequence()

including#fE, BIEREESHEANTRVEE

Sequence{7,8,7}=Sequence{7,8}->including(7)

excluding#fE, BIMESRSPMFRITRAVRIE, MIRFABIEETR

Set{7,8}->excluding(8)=Set{7}
Bag{7,8,7}->excluding(7)=Bag{8}

includesATHIME SRS EEETTER



Set{7,8}->includes(9) = true
excludes5includestBXt
Bag{7,8}->excludes(9) = true

includesAll 1 excludesAllNI 2 # 1Tt 2 a9E BT

Sequence{7,9,8,7}->includesAll (Sequence{7,8,8}) = true

OrderedSet{7,9,8,7}->excludesAll (OrderedSet{3,2,4,2}) = true
isEmpty 1 notEmpty#|iES 2B AT

Set{7}->excluding(7)->isEmpty() = true

Bag{7}->excluding(8)->notEmpty() = true

sizefF ZREIESHIA/N

Set{7,8,7,8,9}->size()
Bag{7,8,7,8,9}->size()

5
Sequence{7,8,7,9}->size() = 4
OrderedSet{7,8,7,9}->size() = 3

select, reject, collectRfFEREMREEHFEMNEFHNMES, HfseledtRRHBMmETIHFM, rejectRR
BREEREMY, collectRRMMATRHAITIILAVIRIE

Set{7,8,9}->select(i|i.mod(2)=1) = Set{7,9}
Bag{7,8,7,9}->reject(i|i.mod(2)=1) = Bag{8}
Sequence{7,8,9}->collect(i|i*i) = Sequence{49,64,91}

Set{-1,0,+1}->collect(i|i*i) Bag{0,1,1}
anyiRERRIEESPFIERHERMHNITRIRE

Set{7,8,9}->any(true) = 7,8,9
Set{7,8,9}->any(i|i.mod(2)=0) = 8

unionREBEHMITES

Set{7,8}->union(Set{9,8}) = Set{7,8,9}
Bag{7,8}->union(Bag{9,8}) = Bag{7,8,8,9}
Sequence{7,8}->union(Sequence{9,8}) = Sequence{7,8,9,8}

0. &89 SEIEKR SRR



o FFIBHELAcontextFF A

o oCiBRAETERTRAFNLEEELPREMERBAREZYE, UENFFBEOUMIERE, T REMEE
O%, BB ERBEIARELTRS, EREL IRTREEEEEREI, HMIMWodiFaisE
XLE ) R B, ITLAHIRIfmIE R T BN ERRAILAR

1. RBBLHATTMUEED?

. WETEEE?

. SERMAEEENNBOFEZRTA?

. RRARREREHEKR? BTSN UNEREROEEND?
. BAILOEEREZR S RAHMEEAS RS ENL?

(6, B~ VS I )

BINS B =39 TWifmItE R TI%4 S ST SER

{Gapp RN EMENFREFEANERIE, XELFRE—RE
BRELNBHEREE—RERNZE, HRMTERE
ERE LM ERAERE—RESE, HRMTE NN
—LERR, TBERZAEN, AEEYIH L

HATRIEX M, WRERHHRIER, FRAETFEDEROXM

MEXHN, XHRaANT, REEXHR, MERXGRRESETIN
BATXAAEBIRIRIER (BN THERRE), XAMEPEESHFTEZEEXAHA

MEXHRE, XHOHIRFEEEHHMNE (RilfEBsequencediorderedset &)

E T button FNNAREREERN, BEEEEEEN (LERWR)

o RHFEARFILPIBAIRIRIE, AIBTHEIEMFRRAEHTE,
o XL MNITMIEEMociEDE, ociBaEAEX EMIEFIAERT, BARERIIEBEREZNoIETRIE
i, MRIECONERYE, AREBRIMIRERTAERRRIES .
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