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# Operatie (1/8) LEUVEN

=~ Query 1 : De (verschillende) lezers van een
boek.

= Query 2 : De (verschillende) boeken die
iemand gelezen heetft.

-~ Model
=~ Met properties
=~ Met refificatie
-~ Met # operatie
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# Operatie (2/8) LEGVEN

=~ Model met properties

Book Person

nbLoans NATURAL
latesLoan:DATE
total LoanPeriod: DURATION

loan(perioc: DURATI ON@W d

nbL oans():NATURAL
latetLoan(): DATE
avgloanPeriod(): DURATION
readers():Set of Person

reader

Context Book::loan(period:DURATION,
reader:Person) : void
pod: sdf nbLoans = sdlf nbL cars@pre + 1 Context Book::laestL can() : DATE
pod:: sdf Jatestl oan = now pre: €lf.nbLoans > 0
pos: sdf totalLoanPeriod = post: result = lf.|atestLoan

sdf.totdL oanPericd@pre + period
pos: sdf reeder = ) Context Book::avg. oanPeriad() : DURATION
B post: result =

if self.nbLoans =0
Context Book::nbLoans() : NATURAL then 0
pod: resilt = sdf .nki. oans dse self.total L canPeriod/sdf nbLoans

Context Book::readers():Set of Person
pog redlt = sat.reader
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# Operatie (3/8) LEUVEN

-~ Model met reificatie

Book Loan Pason

loan(peri od:DURATION, reader:Person): void 1 period: DURATION - read;
nbLoans():NATURAL

latestLoan():DATE
avglLoanPeriod():DURATION
readers():Set of Person

Context Book::nbLoang() : NATURAL
pogt: result = if loan->sze()

Context Book::latestLoan() : DATE
me: selfloen->noEmety ) gereificeerde event is

pod: resut = sif loan.creationTime->max() . . ..
Context Book::avgL cenReriod : DURATION eXIStentleEI afhanke“]k
post: resut = wif loan periad->avg() van elk argument

Context Book::readers: Set of Person
& result = sif Joan. reader->asSet|
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# Operatie (4/8) LEUVEN

=~ Model met # operatie

Book

loan(period:DURATI ON reader : Person):void
nbLoans():NATURAL

latestLoan():DATE
avgLoanPeriod():DURATION 4
readers():Set of Person

Context Book:nbLoans() : NATURAL v o
post: result = selftloan()->size) T2

Context Book::latestl oan() : DATE

pre: sd f#loan()->notEmpty ()
post: result = sel f#loan().executi onTi me->max()

Depenglency
Context Book::avglLoanPeriod() : DURATION

post: result = sl f#loan().period->avg()

Person

Low coupling

Context Book:readery) : Set of Person
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LEUVEN

# Operatie (5/8)

=~ Model met properties

Book

nbLoans NATURAL
latesLoan:DATE
total LoanPeriod: DURATION

loan(period: DURATION, reader: Person):voi d
nbL cans():NATURAL

latestLoan(): DATE

avglLoanPeriod(): DURATION

readers():Set of Person

Person

reada] | POOKS() : Set of Book

Context Person::books() : Set of Book
post: result = self.book

Context Bodk::loan(period: DURATION,
reader:Person) : void

pog: sdf nbLoans = sdf nbL cars@pre + 1 Context Book::laestL. can() : DATE

pog: sdf latestL can= now
pog: sdf totalLoanPeriod =

pog: sdf reeder =

pog: result = sdf.nbLoans

sdf.tota L oanPeriad@pre + period
sdf .reader@pre union{ reader}

Context Book::nbLoans() : NATURAL

pre: ®lf.nbLoans >0
post: result = «lIf.latestLoan

Context Book::avgL oanPeriod() : DURATION
post: result =
if self.nbLoans =0
then 0
dse self.totd L canPeriod/sdlf nbLoans

Context Book::reeders():Set of Person
pog: reault = sdf .reader
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# Operatie (6/8)

~ Model met reificatie

LEUVEN

Book Loan

. Parson

*

= period: DURATION

loan(peri od:DURATION, reader:Person): void

Lbeckst)—Set-of-Book—]

nbLoans():NATURAL
latestl oan():DATE
avgLoanPeriod():DURATION

readers():Set of Person

Context Book::nbLoang() : NATURAL

Context Person::books() : Set of Book

pog: resut = sif loan->dze()

Context Book::latestLoan() : DATE
pre: self.loan->natEmpty ()
pog: resut = slf loan.creationTime->max()

Context Book::avgL cenReriod : DURATION
pog: resut = slf loan.period->avg()

Context Book::readers: Set of Person
pod: resut = if loan.reader- >asSet()
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# Operatie (7/8) LEUVEN
= Model met # operatie
Book Person
loan(period:DURATI ON reader: Person):void
nbLoans():NATURAL
latestLoan():DATE
avgLoanPeriod():DURATION 4
readers():Set of Person
Context Book:nbLoany)) : NATURAL ~ ™w. 7"
post: result = self#loan()->size) @~ 00 et
Context Person::books() : Set of Book
Context Book::latestl oan() : DATE post: result = { b:Book|b#l oan()->sel ect(reader=self) ->notEmpty ()}

pre: sd f#oan()->notEmpty ()

post: result = sl f#loan().executi onTi me->max()

Context Book::avgLoanPeriod() : DURATION
post: result = sel f#loan().period->avg()

Context Book::readery) : Set of Person
post: result = sel f#tloan().reader->asSet()

Context Book::books(person:Person) : Set of Book

post: result = { b:Book|b#l oan()->sel ect(reader=person)->notEmpty()}
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# Operatie (8/8)

~ Research issues
-~ Regels formuleren

LEUVEN

=\Welke “artificiéle” objecten wegwerken?
-~ Transformatie van “statische” queries
~ Model met # operatie beter?

#L.ow coupling
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Archief LEUVEN

B ook

loan(period:DURATION, reader:Person):void
nbLoans():NATURAL

latestl oan():DATE
avgLoanPeriod():DURATION 4
readers():Set of Person

Context Book::nbLoany) : NATURAL
post: result = self#loan()->size()

Person

................

Context Book::latestLoan() : DATE
pre: lf#loan()->notEmpty()
post: result = self#loan().executionTime->max ()

Context Book::avgLoanPeriod() : DURATION ° Popu|atie ?
post: result = self#loan().period->avg()

Context Book: :reader ) m e Archief ?

post: result = self#loan().ri
» Populatie + archief ?
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@ Operatie LEUVEN

=~ Opvragen van een eigenschap van een
object op een gegeven tijdstip
-~ Voorbeeld

=Gewicht (leeftijd) vaneen persoonop het tijdstip van
uitlening

-~ Model
=~ Met properties
-~ Met refificatie
-~ Met # operatie
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@ Operatie LEUVEN

=~ Model met properties

= Collectie tupels <new weight time> bijhouden
=Postconditie van setWeight()
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@ Operatie LEUVEN

~ Model met reificatie

Person WeightAmount

. weight: MASS
1 L' timeTIME
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@ Operatie LEUVEN

=~ Model met @ operatie

Person

weight:MASS

getWeightAt(t:TIME):MASS

Context Person::getWeightAt(t: TIM E):MASS
post: result = sdf @t.getWeight()
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Abstracte methode (1/6) LEUVEN

=~ Model met properties

Account
bd ance:MoneyAmount

withdraw(amount: MoneyA mount):void

deposit(amount:MoneyA mount):void

transfe'To(amount MoneyA mount,
target:A ccount):void

getBd ance() :M oney Amount

Context Account:withdraw(amount:MoneyA mount):void
post: sdf .balance = sdf.balance@pre - amount

Context Account::deposit(amount:MoneyA mount):void
post: sdf .balance = s f.balance@pre + amount

Context Account::transfer To(anount:M oneyA mount,target: Account):void
pre: self<>target
post: sdf balance = sdf.balance@pre - amount
post: target.bd ance = target.bd ance@pre + amount
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Abstracte methode (2/6) LEUVEN

-~ Model met reificatie

Account Transaction
.| amount:MoneyAmount

1 Ja
TranderTo Withdraw Deposit
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Abstracte methode (3/6) LEUVEN

~ Model met abstracte methode

Account

transaction(amount: MoneyAmourt):void
withdraw():void
deposit():void
transfer To(target: Account):void

Context Account::transfer To(target: Account):void
pre: self<>target
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Abstracte methode (4/6) LEUVEN

=~ Model met properties : getBalance()

A ccount
bdance:MoneyAmount

withdraw(amount: MoneyA mount):void
deposit(amount:MoneyA mount):void
transf eTo(amount MoneyA mount,
target:A ccount):void
getBdance():M oney Amount

Context Account::withdraw(amount:MoneyA mount):void
post: sdf balance = sdf.balance@pre - amount

Context Account::deposit(amount:MoneyA mount):void
post: sdf .balance = sdf.balance@pre + amount

Context Account:transfer To(amountM oneyA mount,target: Account):void
pre: self<>target
post: sdf .balance = sdf.balance@pre - amount
post: target.bd ance = target. bd ance@pre + amount
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Abstracte methode (5/6) LEUVEN
=~ Model met reificatie : getBalance()

Account Transaction
. amount:MoneyA mount

getDelta(): MoneyAmount

getBal ance():MoneyAmount |,

1 A

TransferTo Withdraw Deposit

Context A ccqu (): Money Amount
S X &) ->sumF<el f. transferTo.get Amount ()->sum()

Context Withdraw :: getD eltg): Money Amount
post: result = -self. getA mount() Specificatie
onafhankelijk

van de subklassen

Context Deposit::getDd ta(): Money Amount
post: result = self.getA mount()

Context TransferTo::getDd ta(): Money Amount
post: result = -<elf. getA mount()
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Abstracte methode (6/6)

~ Model met abstracte methode :

Account

transaction(amount: MoneyAmount): void
withdraw():vad
deposit():void
transferTo(target:Account):void

pre sdf<>target

Context Account:g
post:

LEUVEN

getBalance()

Context A ccount::trandferTo(target: A ccount):void

Specificatie
afhankelijk van

Context Account-getB

concrete methodes

<=

elffftransaction().delt;

post: m() +
{tr:transaction|tr.target=self}.amount->
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“delta” is een
abstracte eigenschap
van transaction()

Afhankelijkheden tussen
gebeurtenissen

na uitlening

Book

loan(period:DURATION):void
retun():void
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LEUVEN

=~ Een boek kan pas teruggebracht worden

22




Afhankelijkheden tussen
gebeurtenissen

LEUVEN

(isLoared retun() - isReturned |

Initial State Fina State
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Afhankelijkheden tussen
gebeurtenissen

Book Loan

loan(periodt DURATION)void - - period:DURATION
return() :void return():void e

LEUVEN

Return
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Partiéle properties LEUVEN

Partiéle
———property
Person Account /
. . ??imit:Morlng/lAnlnu‘m - Part|e|e
increaseLimit():void
?transferTo(a MoneyAmount t:Account):void |~ event

Partiéel
associatie
eind

Savi ngsAccount Uni versal Account
limi :MoneyAmount
transferT o(@:MoneyAmount,t: Accaunt): void

29 juni 2006 SOM - Geert Delanote 25

Besluit LEUVEN

~ Klassificatie

- Abstracties
=# Operatie
zAbstracte methode
=Afhankelijkheden tussen gebeurtenissen
=@ Operatie

= Lagen
=Partiéle properties

-~ Notatie voor vaak voorkomend patroon
zArchief
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