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Aoknon 1

 'EoTw OTI T dlaypappaTta kKAaocswv NG UML d¢gv eixav
OUMBOAICHOU VyIa TNV EKPPACN TTEPIOPICHWYV AVTIOTOIXIONG
(multiplicity constraints) oTic cuoxeTioeic. Acgicte TTw¢ Ba
UTTOPOUCAUE VO EKQPACOUPE AUTOUG TOUG TTEPIOPICHOUG
xpnoipgotroiwvTag tnv OCL.

* [lpooTraBnoTE va dDWOETE TTAPATTIAVW ATTO £vav TPOTTO £KPPACNC
yia KGBe €vav artrod Toug 4 TUTTOUG AVTIOTOIXIoNCG.
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Auon Acknong 1
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[A] = X----- rel —--y - [B]

y:1..n
context A
n

context A

y:0.1
context A

y:1..1
context A

inv:

inv:

inv:

inv:

not self.rel->isEmpty()

self.rel->Size () >= 1

self.rel->Size ()<=1

self.rel->Size ()=1
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Aoknan 2

O@ewpwvTag TO dlIAypaAUPa TNG £IKOvVaG, ekppaoTte o€ OCL Toug
akKOAouBouC TTEPIOPIOUOUC:

Person
FEITE husband
age 0.1
sex " spouse
(a) «A person cannot be married with himself (herself).» marry:Vifi(P) o
(B) «If xis the wife of y, then x is female.» madrir\forz:()(p)
(y) «lIf xis the husband of y, then x is male.»
(d) «A person can be married only if its age is greater than 18. »
(

£) 'pdwTte TIC TTPOUTTOBECEIC KAl TIG «METAOUVONKES» (pre/post-conditions) yia TIg
marryWife(p:Person) kai marryHusband (p:Person) kai divorce(). Kdvete Tnv utrébeon
OTI OV EXOUME TTAVTA £’ ApXNG TTARPN YVWON TwV OTOIXEIWV TOU KABE TTpocwTrou. Na
TTAPAdEIYUA, av UTTAPXOUV dUO TTpOcwTIa p1 Kal p2 kai dev yvwpPi(ouue TO UAO TOUG,
101E N p1.marryWife(p2) ouv 1o1¢ GAA0IC Ba cupTTANPWOEl KATAAANAQ TIC TTANPOYOPIES
QUAAOU. YTTAPXElI OUWG N TTEPITITWON VA CEPOUNE TO PUAO TOU £VOC 1) Kal Twv OUO.
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Auon Aoknong 2 (1/2)

a) context Person
inv: (self.wife->notEmpty()implies not (self.wife = self)) and
(self.husband->notEmpty()implies not (self.husband = self))

b) context Person
inv: not (self.wife->isEmpty() ) implies self.wife.sex="female”

c) context Person
inv: not (self.husband->isEmpty() ) implies self.husband.sex="male”

d) context Person

inv: (self.wife->notEmpty() or self.husband->notEmpty() ) implies
self.age > 18
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Auon Aoknong 2 (2/2)

e)context Person::marryWife(p:Person)

pre : (self.sex="male" or self.sex=nil) and (p.sex="female" or p.sex=nil) and
self.wife->isEmpty() and p.husband->isEmpty()

post: self.wife=p and p.husband=self and self.sex="male" and p.sex="female«

context Person::marryHusb(p:Person)

pre : (self.sex="female" or self.sex=nil) and (p.sex="male" or p.sex=nil) and
p.wife->isEmpty() and self.husband->isEmpty()

post: p.wife=self and self.husband=p and self.sex="female" and p.sex="male«

context Person::divorce()
pre : self.wife->notEmpty() or self.husband->notEmpty()

post : (self.sex="male" implies (self.wife->isEmpty() and self.wife@pre.husband->isEmpty()))
and (self.sex="female" implies (self.husband->isEmpty() and self.husband@pre.wife-

>isEmpty()))
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Aoknon 3

Mia TTapayyeAia Ogv TTPETTEI va €XEI OUO N TTEPICCOTEPEC
TTAPAYYEAIOYPAPMES TTOU VA AVAPEPOUV TO idIO TTPOIOV.
ExppdoTe autov Tov Treploplioud o€ OCL BewpwvTtag 10
dlIAypAPMa TNG EIKOVAC.

Order olines Order Line Product

1 1.” * olproduct 1 _ _
Amount: Num id: String
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Auon Aoknong 3

context Order
inv: self.olines ->forAll(orderLine1, orderLine2 : OrderLine |

( orderLine1 <> orderLine2 ) implies (orderLine1.olproduct.id
<> orderLine2.olproduct.id))
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Aoknon 4 (1/2)

ewpwVTAS TO OIAYPAPMA KAACEWY TNG EIKOVAC OTNV ETTOMEVN dla@avela (Yia éva ouoTnua
OIXEIPIONG AEPOYPAUPWY), EKPPAOTE Ta akOAouBa og OCL:

1. O apiBudc Twv €MIRATWYV O€ dia TITRON OEV TTPETTEI TTOTE VA UTTEPRAIVEI TNV XWPENTIKOTNTA
o€ ETMIPRATEC TOU AEPOTTAAVOU.

2. OAa 1a JEAN TOU TTANPWHPATOC MIAG TITHONG TTPETTEI VA €ival EpyalOUEVOI TNG ETAIPEINC
OTNV OTToia AVAKEl N TITNon.

3. To TTARBOC TOU TTANPWPATOC OE Wia TITACN TTPETTEI VA Eival 0O PJE TO AKEPAIO YVWPIOUA
numCrewRequired yia To agpoTTAGvO.

4. Eva TyApa (FlightSegment) yiag trriong dev utropei va ¢Tacel TTpIV avaxwprnoel.

5. To rpéypapua piag rrrong TeETel va emTPETTEl TOUAGYIoTOV 30 AeTTTd 0TAON O€ KABE
agpPodPOIO.

6. Tig TTpouTTOBECEIC KAl TIC HETAOUVONKEC (pre/post conditions) TG peBddou
Flight::assignCrew.
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Aoknon 4 (Eikéva) (2/2)
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Auon Aoknonc¢ 4 (1/2)

1) context Flight
inv: self.passenger->size() <= self.airplane.passengerCapacity

2) context Flight
inv: crew->forAll(c : Person | c.employee = self.airline)

3) context Flight
inv: self.crew->size() = self.airplane.numCrewRequired

4) context FlightSegment
inv: not arrive.isBefore(depart)
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Auon Aoknong 4 (2/2)

5) context Flight
inv: Sequence{ 1..schedule->size()-1 }->forAll(i |

schedule->at(i+1).depart.differenceMinutes(schedule->at(i).arrive)
>= 30)

6) context Flight::assignCrew(p:Person):Boolean
pre: p.employee = self.airline

pre: p.qualifiedFor->includes(self.airplane)

post: result = self.crew->includes(p)
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Aoknon 5 (1/3)

O Text Browser €ival Eéva epyaA&io yia TNV cepelivnon EVOg
EYYPAPOU HE KEiNEVO. OewpoUpe TTwG 0 Text Browser atroTteAgiTal
atro Tpia TunuaTta, To File Manager, 1o ViewPort ka1 1o ScrollBar.
2.TNV TTAPOKATW eIKova £xoupe eva UML class diaypappa tTou
TTEPIYPAPEI TNV ECWTEPIKA OPATH) CUUTTEPIPOPA Tou Text Browser:

View Port
-contents ;. String[]
-height : int
+reszelnewHeight : int)
+wieww +wiew

+=croll
. il ScroliBar
-FIIEM-E‘IEQH -handleFosition : int
+size() ©int -handleSize : double

+getlined) © Strin
: 0 al +moveHandle(position ; int)
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Aoknon 5 (2/3)

*O File Manager €ival utteUBuvog O0TO va TTapEXEl TO KEiPeVO TTou Ba d¢eigel o ViewPort. ‘Exel dUo dnuodoieg
MEBODOUG, TNV getLine Kal TN size. OewpPOUPE OTI TO APXEIO ATTOTEAEITAI JOVO ATTO XAPAKTAPEG, XWwpPileTal
O€ YPOMMEG KOl OTI HOVO £va AapXEio NTTOPEI va eppavioTei TN @opd. H getLine Aappavel Eéva akEPalo wg
OPICHA KAl ETTIOCTPEPEI TN YPAUMI TOU OPXEIOU, UE TOUG OEIKTEG va ¢ekIvave atrd Tn ypauuni 0. H size
ETTIOTPEPEI EVA AKEPAIO TTOU ONAWVEI TOV APIBPO TWV YPAUUWY TOU apXEiou.

*To ViewPort gival utreUBuvo yia TNV EUAvIon TWV YPAUUWYV TOU KeIJEvou. ‘Exel duo yvwpiopata. To
TTPWTO €ival 0 akEépalog height TTou dnAwvel Tov aApIBPO TWV YPAPPWY TOU KEIJEVOU TTOU AUTH TN OTIYUNA
ey@aviCovtal oto ViewPort. To deuTtepo yvwplopa gival To contents, TTou gival pia oeipd atmd yPAPUEG TTOU
auTth Tn oTIyPNA epgavidovTal. To ViewPort €xel kal pia péBodo, Tn resize. H resize mmaipvel Eva akEpAlo wg
oplopa Kal aAAGlel To pEyeBog Tou ViewPort €101 WOTE va PITTOPEI va ENPaViIioEl TOOEG YPAUMES KEIJEVOU.

*To ScrollBar €ival utreUBuvo yia Tov €AeyX0 TWV YPAUHUWY TOU APXEIOU TTOU AUTH TN OTIYUNA eugavidovTal.
To ScrollBar €xel dUo yvwpiopata Kal pia pEBodo. To TpwTo yvwplopa ovopdletal handlePosition kai
gival Evag akEPalog, ol TINEG TOU OTToiouU dEiXVOUV TTOIa YPAUUI TOU APXEIOU AQUTA TN OTIYMA ey@avideTal
otnv Kkopu@n Tou ViewPort. ETTopévwg, o1 TIgEC TOU gival JETAEU TOU uNdEVOC Kal eVOG AIlyOTEPOU TOU
apIBuou ypaupwy Tou apxeiou. To delTEPO yVwpPIoPa gival To handleSize kal gival Eévag TTpayuaTIKOG
apIBUOG, MIKPOTEPOG ] i00G TOU £va, TTOU ONAWVEI TO TTOOOCTO TOU APXEIOU TTOU QUTA TN OTIYMA ed@avideTal
oT1o ViewPort. H péBodoc¢ Tou ScrollBar ovoudaletal moveHandle. Aaupavel éva pdévo aképailo 6pioua Kal
MOVTEAOTTOIEI TNV KATACTAON OTNV OTTOiad 0 XPAOTNG £XEl METAKIVI|oE€l TO ScrollBar yia va o€l éva
OIOQPOPETIKO NEPOG TOU apXEiou.
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Aoknon 5 (3/3)

[Na va yovteAoTtroinBouv TTANPwWG 01 Epyacieg evog TTpaypaTikoU Text Browser, mTpétrel va
IOXUOUV Ol €EAC TTEVTE IDIOTNTEC :

1)  Ortav aAAdlel To peyebog Tou ViewPort, n véa Tiur) Tou height €ival idia ye tn TIgA Tou
opiopatocg TG NEBODOOU resize.

2) Orav 10 ScrollBar petakiveital, n véa Tiur} Tou handlePosition €ival idia ye Tn TINA TOu
opiopartoc¢ Tn¢ heBGdou moveHandle.

3) O1ypapuéc Tou eppavidovtal oto ViewPort TTou OAeC TTpoEpYovTal ATTO TO APXEIO KEIMEVOU,
Kal To ViewPort ep@avifel 60£¢ ypAUUESG ATTO TO APXEIO PUTTOPEI.

4) H 1y Tou handlePosition oto ScrollBar avtioTolxei otov apiOudé Tng ypauung mmou
eM@avileTal oTnv Kopuern Tou ViewPort.

5) HTiyA Tou handleSize avTavakAd TO TTOCOOTO TWV YPANUWY ATTO TO APXEIO TTOU
ed@aviCovtal o1o ViewPort.

Ex@pdoTe AOUC auToUC TOUG TTEPIOPICHOUC TWV HEBSOOWV Kal KAaoewv og OCL.
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Auon Aoknong 5

1) context ViewPort :: resize (newHeight:Integer): void
pre: 0 <= newHeight and newHeight <= self.maxSize
post: self.height = newHeight

2) context ScrollBar :: moveHandle (p:Integer) : int
pre: 0 <=p and p <= (view.file.size() - 1)
post: self.handlePosition =p

3) context ViewPort:
inv: self.contents->forAll(i: int | (0 <=i < self.height) and (i < file->size() — scroll.handlePosition)
implies self.contents]i] = file->getLine(scroll.handlePosition + i))

4) context ViewPort
inv: self.contents[0] = file.getLine(scroll.handlePosition)

5) context ScrollBar

inv: if view.file->size() <= view.height then self.handleSize = 1
else self.handleSize = view.height / view .file.size()

endif
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