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i Enumerations

XpnoigoTtrolouvTal yia va O€iouv Eva TTPOKABOPIoUEVO GUVOAO TIHWYV Ol OTTOIEG DEV
EXOUV AAAEG 1010TNTEG (TTEPAV TOU OVOUOTOC TOUG)

2UUBoAIoN6G: <<enumeration>>

<<enumeration>> <<enumeration>> <<enumeration>>
Color Boolean Status

white False idle

black True working

red error

green

blue

Implementation in Java:
public enum Color {
WHITE, BLACK, RED, GREEN, BLUE

}
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1 EupéAcia KAaong oe Acitoupyisc kai Mvwpiopata
(Class Scope Operations and Attributes)

* [vwpiopaTa 3 AIToupyieg TTOU aQopouV TNV KAGoN (kal 6xI Ta
OTIYMIOTUTTQ)

— (class variables and methods in Java)
» Ta oupPBoAifoupe uttoypaupioviag Ta

Book 2¢ Java:
-copylD: String
+title: String public class Book{
numberOfCopies: int private String copylD;

public String title;
private static int numberOfCopies = 0;
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TTapddeiyya

Bicycle
-gear: int
-speed: int
-id:int

- -numberOfBicycles:int

—_— +getNumberOfBicycles(): int
+Bicycle(in startSpeed:int, in startGear:int)
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TTapddeiypa> vuAomoinon oc Java

public class Bicycle{ Bicycle
private int gear; -gear: int
private int speed; -speed: int
-id:int

-numberOfBicycles:int

private int id;
. .. . +getNumberOfBicycles(): int
pnvate static int numberOfBlcyCIeS = O; +Bicycle(in startSpeed:int, in startGear:int)

public Bicycle(int startSpeed, int startGear){
gear = startGear;
speed = startSpeed;
// increment number of Bicycles and assign ID number
id = ++numberOfBicycles;
¥
public static int getNumberOfBicycles() {
return numberOfBicycles;

by
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Tlapaydueveg >uoxeTioeic kai IN'vwpiopara
(Derived Associations and Attributes)

* MrTropouv va uttoAoyloTouV at1rd AAAEC 2uoxeTioeig/I vwpioparta
— T.x. yTropoupe va uttoAoyiCouue 1o Person.age a1ré 10 Person.birthDate

* 2UpBoAioudg: Badoupe TO /7 TIPIV TO OVOUO TOUG

4

/employer
imePerio Person Employment
start:Date sala Company
_ name | 1 0.1 Voo
end.D.ate . a0 startDate name
—— | /duration:Quantity 9 endDate

* TTPOOTITIKN 1TPOdIaYpans (specification):
— Ta mmapayodpeva xapaktnpioTiké (derived features) utrodnAwvouv TTEPIOPIOUOUG
METOEU TwV TIHWV. Aev KaBopifouv Pe akpifela 11 atroBnkeveTal Kail TI UTTOAOyiICETal.
ATTAG Aéve OTOV TTPOYPANMOTIOTA VO CERACTEI AUTOV TOV TTEPIOPICUO.
* TTPOOTITIKI UAoTTOinONS (implementation)

— Av uAotrolouvTal auTé yivetal yia Adyoug Taxutntag (TT.X. Yo atropuyn
ETTAVAUTTOAOYIGHOU)
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1 T Taywpévo
¥ (Frozen)

Eival évag 1Teplopiouds O OTT0I0G JTTOPEI VO XAPAKTNPIOoEl Eva
yvwplioua (attribute) r} éva dkpo cuox£ETiong (association end)
— 2€ QUTAV TNV TTEPITITWON N TIUN (TOU YVWPEIOCHATOG/AKPOU CUOXETIONG) DEV
TIPETTEl va aAAGEEI KOTA TR OIAPKEIQ UTTAPENG TOU OXETIKOU QVTIKEINEVOU
— H apxiki Tou Tipn (akopa kai gival null) diatnpeital
— 2UVABWCG 01 KATAOKEUAOTEG TWV KAACEwV (constructors) opiouv auTég TIG
TINEG
Av 0 TTEPIOPIOUOG EQPAPUOOTEI 0 KAQON TOTE:
— OAa 1a yvwpiopaTta Kal GKpa CUCXETIONG TTOU OXETICOVTAIl UE AUTAV TNV
KAQon TTayiwvovTal
Frozen = Read Only
— l.x. 'Eva yvwpliopa age (TTou gival TTapayOuevo) JUTtropeEi va gival read-only
aAAG 61 frozen
— (read only is not UML standard)

2UMBoAIouOC: {frozen}, {read only}
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TTapddeiypa vAotroinong Tayliwpévou yvwpiopaTog

In Java:

* The static modifier, in combination with the final modifier, is also
used to define constants. The final modifier indicates that the value
of this field cannot change.

static final double Pl = 3.141592653589793;

In C++

const float Pl = 3.14159;
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2 uocowparwon kai 2uvOeon
(Aggregation and Composition)




2 uoowuarwon
Aqggreqgation

Aggregation; ouvdbpoion, ouCOwUATWON
Composition: ouykpoTnon, ouvBeon

Car K>———— Wheels

Club - members I pgrson

« Aggregation ~ part of (dnAadr oxéon 6Aou-pépoucg)
* Tidl0@Epel atTd TNV ATTA) CUOXETION (association);

* [M€pav TG diaopeTikNG atreikovions n UML dev 1ng divel katroia
OIAPOPETIKI oNUaCia
— Due to vagueness “think of it as a modelling placebo” [3 amigos]
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2 uoowpdTwaon Kai 2uvBeon
(Aggregation and Composition)

2.UvBeon: pIa IOXUPOTEPN HOPPr) CUCCWHATWONG

* To QVTIKEIYEVO-TUNUO UTTOPEI VA AVIKEI JOVO OE £va AVTIKEIUEVO-
OAo.

« Ta TyAMaTa avapéveral va «{ouvy» Kal va «Trebaivouv» he 1o OAov
— Alaypa@r) Tou OAoU CUVETTAYETAI dlAYPAPH) TWV PNEPWV TOU
— Aut6 OuwWC UTTOPOUE VA TO TTIACOUME Kal uE TNV TTOAAaTTAOTNTA 1..1

* dependent part
— delete(X) => delete(part(X))

Club kS -members *| pgarson ti  exclusive part
aggregation — partOf(X), PartOf(Y) => X=Y

Car |@— Wheels composition

lcoduvapa

Car Wheels 1..1 assoc
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TTapadeiypyara ouvBeong
(kar axéon pe amAn ouoxETion He KareuBuvan)

1 Header public c'Iass Page {
] public Header header;
Page @———— Body public Body body;
1 public Footer footer;
@—— | Footer 3}
1 1 Header public c.lass Page {
1 public Header header;
1 .
Page Body public Body body;
1 1 public Footer footer;
Footer 3}
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2. uoowpdTwon Kai 20vBeon: YAotmoinon oe C++

Car <>———>| Engine Car @— | Engine
l In C++ l
class Car class Car
{ {
public: public:

Engine* getMyEngine(); Engine getMyEngine();

void setMyEngine(Engine *eng) void setMyEngine(Engine eng)
private: private:

Engine* myEngine; Engine myEngine;
¥ ks
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>~ uoowpdTwon kai OvOeon: YAomoinon o Java

Car <>——>| Engine Car @—— | Engine

\n Java /

public class Car

{

private Engine myEngine;
public Engine getMyEngine();
public void setMyEngine(Engine eng)

by

H diagpopd gival pdévo oTo EVVOIOAOYIKO ETTITTEDO
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‘» TTapddeiypa diaypdppatoc KAdoswy pe cugowpdTwon:
P OAIS Information Model

* Reference Model for an Open Archival
Information System (OAIS), ISO
1 4721 2003 Information

Object
« OAIS ="An archive, consisting of an
organization of people and systems, that T ?

has accepted the responsibility to preserve

1+
information and make it available for a _ interpreted
Designated Community" QData | GRS 10| Representation | using
jec

Information

Physical Digital
Object Object

L.

Bit
Sequence
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TTapddeiypa diaypdppatoc KAdoswy e ocugowpdTwon:
OAIS Information Model

=]

et

|

<>

interpreted | . | interpreted
gia |-ooRE—H i
Pl ,(seigta nggl '\_“ Intorprsted using
?u Representation Information ]
Bit
Sequence \ Q
I I |
A Structure Semantic Other
Information .,‘mmmm Information RTE;;‘;H":::;“‘
L I ;u ]
Software Standards Algorithms | | ........
I—I_I
Representation Accass
Rendering Software
Soltware
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TTapd ' 0S)
apadelypa e cuocowpdTwon Kai cuvOeaon
0.7 |sub-team
n.r 1.%
Team  >—— Employee
0.1
1
builds
1 *
Airplane
Source:http://www.agilemodeling.com/style/classDiagram.htm
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2. UoowpdTwon Kai 2Zuvoeon
(Aggregation and Composition)

Point

3. X
Polygon (@——— é m:
-Y:in

‘EoTw €va TToAUywvo TTou atroteAgital atrd 3 onpeia: p1, p2, p3. lNMoio dpwg givai;

==

p2
./‘\- p3
p1
i i

NMwg¢ 8a dnAwoouue 611 N oIpd TwWv onuEiwy £xel onuaocia;

p2
/\Ps
p1
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2 UAMoYEC amo wAEIOTIHA AKPA CUOXETIOEWY
(Collections for Multivalued Association Ends)

* TA&16TIHO GKPO: TO TTAVW OPIO TNG TTOAAATTAOTNTA TOU AKpou gival > 1 (TT.X. *)

» Koivj ouppaon: onuaivel cUvoAo (atroucia oeipdg, atouaia SITTAOEUPAVICEWY
(duplicates)).

*  MrtropoUpe OUWGS va opicoupe TI akpPIBWS BEAOULE:
— {set}: amoucia ocipdg, amToucia dITTAOEUPAVIOEWV
— {ordered set} : Ta avTikeipeva £Xouv o€Ipd, atTouaia dITTAOEUPAVICEWY
— {bag}: emTpErTel DITTAOEPPAVIOEIS (A TTOAAEG EMPAVIOEIG) AVTIKEINEVWV

— {list} N {sequence}: Ta avTIKEIPEVA £XOUV O€IPA KAl UTTOPEI va UTTAPXOUV
ETTAVAARYEIG

3..*

Polygon @ {ordered set }

Point

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas 20




2 UAOYEC ammo wAEIOTIHA AKPA OUCXETIoEWY

TTapadeiypara
Car @ 3.. Wheels
{set}
. 3 -
Triangle (@— {set} Point
3. :
Polygon @ {ordered set } Point
Rectangle (@— {ordered set ] Point
1.7%
Text < Tlist} Word
2 Acgimrel kari orn povreAorroinon
MovokovTUAIG (@— Point .
{list } NS HOVOKOVTUAIGS;
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1 KAaon Zuoxériong
(Association Class)

Eival gia ouox€Tion oTnv OTToia UTTOPOUE VA TTPOCBECOUUE YVWPICHATA, Kal
AeIToupyieg.

Person
Company
name |* employment 0..1 ouoxEéTion
name
age
Person
Company
name | *employment 0..1 KAdon ouoxériong
: name
age
Employment
salary EmmAéov, n KAGon ouox£Tiong BETEl TOV TTEPIOPIOHO OTI
startDate MTTOPEI va UTTAPXEl TO TTOAU éva OTIVUIOTUTTIO TNG
endDate KAGONG ouoxETIONG METALU OTToIoUdATTOTE {EUYOUG
OUOXETIOMEVWY QVTIKEINEVWV
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1 KAaon ZuoxéTtiong

(Association Class)

Student

*

1.

MName

Student #

Constraints

Imust

be 18 years

of age or older}

Enrollment

Enrollment Date

Enrall
Dirop
Zancel

"1 Course

Ti1 onuaivel yia autd 1o dIdypapua;

EmmAéov, n KAGon ouox£Tiong BETel TOV TTEPIOPIOHO OTI

MTTOPEI va UTTAPXEI TO TTOAU €va OTIVUIOTUTIO TG
KAGONG ouOXETIONG METALU oTToIoudATTOTE {EUYOUG
OUOXETIOPEVWV QVTIKEIMEVWV

U. of Crete, Information Systems Analysis and Design
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d TTpodyovTac pia KAdon ZuoxéTtiong oe KAdon
(Promoting an Association Class to a Full Class)

Person

name
age

* employment 0..1

Company

Employment

salary
startDate
endDate

name

/employer

*

Person

name
age

0..1

Employment

salary

startDate
endDate

0..1

Company

U. of Crete, Information Systems Analysis and Design

name

Me autdv Tov TPOTTO
ouvnBWG TIG UAOTTOIOUME
o€ YAwooeg
TIPOYPOUMATIONOU
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4 TTpodyovrac pia KAdon 2ZuaxéTionc ae KAdon

P (Promoting an Association Class to a Full Class)

Person Company Eival 6uwg 1008uvaua;
name * employment *
, name |
nge E OXI!
Employment AuTO TO dIAypaUMa BEV UTTOPET va
salary QVOTIOPACTACE! TNV TTEPITITWON EVOC
startDate ATOPOU TTOU £XEI EPYOOTEI yIa TNV idIa
endDate ETTIXEIPNON O€ DIOPOPETIKEG TTEPIOOOUG
AuUTO TO BIAYPAUMA UTTOPET VO
/ AVOTTOPAOTATE QUTAY TV TIEPITITWON.
Person Employment c
. salary x4 | OmPATY
name |1
age startDate name
g endDate
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas 25

KAdon ZuoxéTiong
Association Class

AAAQ TTapadEiyuaTa TTOU AVABEIKVUOUV TNV XPNOIUOTNTA TOU TTEPIOPICHOU TWV
KAGOEWV OUOXETIONG

Person kno?Ns > Programming Language
Level
Person 2. atter?ds > Meeting

Role

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas 26




TTapdadeiypa

(mnyn: http://www.devx.com/enterprise/Article/28576)

Monogamous marriage as asscciation class

my husband

riy wife

Wian
p

preacher| 1

] Woman

Marriage

public class Marriage {

performed| date
services | place

private Man husband = null;

'1 I_’H‘

private Woman wife = null;

U. of Crete, Information Systems Analysis and Design

private Man prearcher = null;
public Marriage(Man a, Woman b, Man preacher ) {
if (a!=null && b !'= null && preacher !=null) {
this.husband = a;
this.wife = b;
this.preacher = preacher;

}

Yannis Tzitzikas 27

TTapadeiypua

(mnyA: http://www.devx.com/enterprise/Article/28576)

Polygamous marriage

iy husbarnds rmy wife
Man T Woman
1.7 1
& 1
!
|
preacher| 1 |
!
!
1
Marriage
performed| date
services | place
‘l ..*
Jahn: Man one: Marriage Mary: Woman
Bob: Man two: Marriage
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas 28




Qualified Associations

Order

Order Line

Aldypaupa AVTIKEIMEVWV:

Product

Amount: Num

yp1:Orderline

Amount=2

1:Order

mp1:Product

id="X"

yp2:Orderline

Amount=4

id="Y"

1mp2:Product

yp3:Orderline

Amount=1

U. of Crete, Information Systems Analysis and Design

mp3:Product

id="X"

id: String

To idio mpoidv (“X”) eupavilerai
o€ dUo tTapayyeAIoypauuUéS.
lNw¢ uTTOPOULE VA TO ATTOTPEWOULIE;
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| Qualified Associations

yp1:OrderLine — mp1:Product
. Amount=2 id="X"
Order Order Line 4 | Product
1 "* * B
1 Amount: Num id: String m1:Order
yp2:OrderLine —  mp2:Product
Amount=4 id="Y”
yp3:OrderLine —  mp3:Product
Amount=1 id="X"
Qualified association pd
yp1:OrderLine — 1p1:Proglct
N\, Amount=2 = X"
Order 0.1 Order Line m1:Order
Product ——— Amount: Num 2:0rder —  mp2:Product
line item Amou id="Y”
/yg3:0rderLine
/ Amount=1
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas 31

| Qualified Associations & Multiplicities

Order Order Line
— ] 0..1 _
Product A t: N
roduc i ftom mount: Num
Order Order Line
1
M Amount: Num
line item
Order Order Line

*

Product

line item

» Amount: Num

U. of Crete, Information Systems Analysis and Design

2¢€ a mapayyedia uttdpxel To TTOAU pia
mapayyeAioypauun yia Kabe mpoiov

2¢€ ia mapayyeldia utrdpxel akpiBwg
Mia TapayyeAioypauun yia Kabs
TTPOIOV.

2¢€ [ia mapayyelia umopei va UtTapxel
Kauia, pia n mePICCOTEPES
TapayyeAIOYPaUUES yIa KABE TTpoiov
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I8 Qualified Associations & Multiplicities

Order Order Line 2¢& ia TTapayyedia UtropeEi va uttapxel
Product _, Amount: Num Kapia, pia 1) TEPIOOGTEPES
line item mapayyeAIoypauuéS yia KGBe mpoiov

Emirpémrer autn tTnv karaoraon

yp1:Orderline mp1:Product

Amount=2 id="X"
11:Order

yp2:Orderline mp2:Product
Amount=4 id="Y”

yp3:OrderlLine mp3:Product
Amount=1 id=“X"

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas 33

4 Qualified Associations
(kal TPOOTITIKEG)

Order Order Line

0..1
Product —— Amount: Num
line item

EvvoioAoyikn TIPOOTITIKA:
* 2¢ uia MNapayyeAia dev PTTOPOUNE VA €XOUME TTAVW aTtrd pia MNMapayyeAioypauun
yia 10 id1o Mpoidv

[Mpodiaypa@ikr TIPOOTITIKI:
TTPOdIaYPAPEl YIa DIETTAPN) TNG HOPPNG:
class Order {
public OrderLine getLineltem (Product aProduct);
public void addLineltem (Number amount, Product forProduct)

YAorrointikr TTPOOTITIKA:
class Order {
private Map _lineltems;

}
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YAoToinon

%1 Qualified Associations

* e.ginJava:
— public interface Map

Similar constructs of PLs
» associative arrays, maps, dictionaries

U. of Crete, Information Systems Analysis and Design

— An object that maps keys to values. A map cannot contain duplicate keys; each
key can map to at most one value.
— The Map interface provides three collection views, which allow a map's contents to be
viewed as a set of keys, collection of values, or set of key-value mappings.

Yannis Tzitzikas
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)¢ E€apTioeic

Appplet

/
/

Atraiteital n utTapén Tng Graphics yia Tnv atrooToAr pnvupdaTwy otnv HelloWorld.

Graphics

”HelloWorld

N

/7| ISpaint(

import java.applet.Applet;
import java.awt.Graphics;

public class HelloWorld extends Applet {
public void paint(Graphics g) {
g.drawString("Hello world!", 50, 25);
}
}

"evikeuon/Ege1dikeuon

U. of Crete, Information Systems Analysis and Design

E¢aptnon (8161 déxeTal wg
TTAPAUETPO Eva avTIKeipevo TUTTOU Graphics)

Yannis Tzitzikas
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TToAAanAR kai Auvapiki Ta&ivopnon

(Multiple and Dynamic Class

ification)

(Multiple and Dynamic Classification)

! TToAAanAR  kai Auvauiki Ta&ivépnon

H évvoia Tn¢ Tagivéunong (Classification) ava@épetal otn oxéon

METACU €VOC QVTIKEIMEVOU KAl TOU TUTTOU TOU.

« ATAA(Single) évavti MNoAAatTARG(multiple) Tagivounong

— ATIAR: éva avTIKEIMEVO QVIKElI O€ £V TUTTO

— [MoAAaTTAR: éva avTIKEINEVO avhKel 0€ TTOAAOUG TUTTOUG

« 21atiki(Static) Evavt Auvapikng(Dynamic)

TagIivopunong

— 2ZTATIKN: £vVa QVTIKEINEVO Oev UTTopEl va aAAGEEl TOTTO
— Auvauikn: éva avTIKEINEVO PUTTOPEI VA aAAGEEl TUTTO

H a1TAf kai oTaTikh Tagivopunon dv gival TTOAU EUEAIKTN VIO EVVOIOAOYIKA

MovTeEAOTTOINON

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas
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TToAAawAR Talivopnon

(Multiple Classification)
Female Physiotherapist
>{>‘ Person Nurse
Surgeon
Male Doctor <]< :
FamilyDoctor

Patient

A person can be female and patient and nurse

However the model allows person who are both male and female.

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas 39

Multiple Classification
Discriminators (UML V2: Generalization set)

Physiotherapist
Female ’ >
>{>\ Person Nurse
Surgeon
Male se>|< role Doct «
A oclor
{complete} patient FamilyDoctor

Patient

Discriminator:
+ indication of the basis of the subtyping
« all subtypes with the same discriminator are disjoint

« if a discriminator is marked by {complete} then any instance of the
superclass must be an instance of one of the sybtypes of a group
(the supertype is then called abstract).
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4 TToAAamAn Tagivounon (Multiple Classification)
Discriminators

Physiotherapist
Female ’ >
>{>\ Person Nurse
Surgeon
Male sex role
Doctor —<K
{complete} patient FamilyDoctor

Patient

Instantiations:

» (Patient, Doctor)
— is an illegal object because it misses sex

» (Female, Nurse, Surgeon)
— is also illegal because it contains >1 types from the discriminator “role”

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas
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4 Auvauiki Taivounon
(Dynamic Classification)

« allows objects to change type within the subtyping structure
— static classification does not

Female // Manager
>| >——  Person \\ Engineer
Job
sex .
Male {complete} <<dynamic>> Salesman

* multiple-dynamic classification needs care at the implementation
perspective

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas
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TTapaperporoinuévn KAaon
(Parameterized Class)

C++ has the notion of parameterized class or template useful for

working with collections in a strongly typed language

;'_'I;z%template parameter
Class Set <T> { Set -1
void insert (T newElement);

void remove (T todelElement);

insert(T) |+—— template class

remove(T)
T
Set -7~
Then we can use Set <Employee> employeeSet;
this is called bound element notations > | insert(T)
remove(T)
A
| «bind»
Set <T::Employee> | <employee>
1
EmployeeSet
Java 1.5 Generics
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas
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Aierapéc kai Apnpnuévec KAaoeic otn UML
(Interfaces and Abstract Classes in UML)

Interface: a class that has only public operations with no
method bodies

— So all of its features are abstract
— Like interfaces in Java, CORBA
* Notation: <<interface>>

Abstract class: a class that cannot be directly instantiated.

— Typically, an abstract class has one ore more operations
that are abstract.

— Abstract operation: an operation with no implementation.
* Notation: italics, or {abstract}

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas
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Aierapéc kai Apnpnuévee KAaoeic otn UML
(Interfaces and Abstract Classes in UML)

Interface: a class that has only public <<interface>>
operations with no method bodies List
* Notation: <<interface>> equals
add
ge

implementation
(provides interface)

=

Abstract List+——abstract class
Abstract class: a class that cannot be
directly instantiated equals bstract method
. . . . get | abStract metno
+ Notation: italics, or {abstract} add (no implementation)
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas 45

Aierapéc kai Apnpnuévec KAaoeic otn UML
P (Interfaces and Abstract Classes in UML)

<<interface>>
List

equals
add
get

implementation
(provides interface)

&
|
1

Abstract List«——abstract class

equals

gete———— abstract method
add (no implementation)
ArrayList

get

add « | overriding
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1 Aicrapéc ka1 Apnpnpévee KAdoeic oth UML
(Interfaces and Abstract Classes in UML): TTAPAAEITMA

<<interface>> | «—— interface
Collection
equals
add
Zﬁ Abstract List+—abstract class
<<intorfaces equals
Order |----= > " i_ ice - - get+———| abstract method
List Items[*] 1S add (no implementation)
get &
dependency dependency ArrauLict
. . , . . . rrayLis
(requires interface, i.e. (implements interface, i.e. it
: : . . et
it needs an instance of  implements the interface or | ° .
. . _ add «——+— overriding
the interface in order a part of the interface)
to work)

Dependency: w.r.t. updates (if the interface changes the implementation class should change too).
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4 Nictapéc kar Apnpnuévec KAdoeig
Mia Tio oupTtayng avamapdoTtaon

<<interface>>
Collection
equals
add
L\l Abstract List
<<intorfacess equals
Order Lo = ii:tce <]— - get
List Items[*] add
a8
ArrayList
. . get
rovides interface
P add
Collection
List
Order \CQ——{ ArrayList |

List Items[*]
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Mia o oupttayng avamapdoTtacnh

Aietapéc kar Apnpnuéveg KAdoeic: TTapdadeiypa

Collection
List

order | ((O— ArrayList |

List ltems[*]

. provides interface
requires interface

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas
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Sefuabaable | Shpment

O____‘h%-'pmfvmh ﬂ

+ ’Q'l' S "Mj (o) 36){'(‘(«7

P'”‘SMOL}‘@." B y g
<L iﬁ"?&qcc>> /
+ PO : Resideatthiatty 5

1"%‘!‘0( ( Ct\\ef‘ﬂ) '-ﬁﬂ‘qy
3 &wcf.e

+ delete()

+ reMQ
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Shape

origin:Point

move(offset: Point)
resize(ratio:Real)
display()

T

Rectangle

width:Distance
height:Distance

Circle

radius:Distance

display()

resize(ratio:Real)

resize(ratio:Real)
display()
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TTapddeiypua:
Use Case Diagram for an Appointment System
Appointment System VElG _
«exteng» -~ Patient
Make =T
arBAYTRhts
Prod hedul i
i\ fYnCIUde» New Patient
Managemenit Manage
schedule /\
Old Patient

i/ Record Availability ——sinclude»

Doctor

U. of Crete, Information Systems Analysis and Design
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TTapddeiypa:

Class Diagram for the Appointment System

provides »

—amount
—insurance carrier
+maka appointmant()
+calculate last visit()
+charge status()

Schedules -

MEDICAL HISTORY

=heart disease

-high blood pressure
-diabeates

—allergies

-date
-account
-purposs

+genarate cancellation fea() l

Leads to »

rowvid, edical
+p ssim history: APPOINTMENT
0.~ o." ~timea
-date
5 +primary SR
insurance +ocancel without notice '
carrier
| o.-
D = suffer »

has scheduled »

U. of 1

Dennis: SAD

-name -description

-symplom sevearity

Taken from Dennis et al. 2005
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A part of the Object Diagram

‘Eva Tunpa Tou 81aypdppuaTog avTiKEIHEVWY

PATIENT

=amount

-insurance carrier schedules »

+make appointment() 1

+calculate last visit() 0."

+charge status()

£ L ¥0 APPOINTMENT
0. 0..* -time o.* has schedulad » [l DOCTOR
-date -name

+primary b i) | ]
Insurance +cancel without notice()
carrner

suffer »

JOHN DOE : FIGURE 7-2::PATIENT

lastname : String = Doe
firstname : String = John

address : String = 1000 Main Street
phone : String = 555-555-5555
birthdate : Date

/age : int

ameount

insurance carrier

APPT1 : FIGURE 7-2::APPOINTMENT
time = 3:00
date = 10/10/2000

reason = pain in neck

SYMPTOM1 : FIGURE 7-2:SYMPTOM
| name

Dennis: SAD
Fig: 7-6 W-27 100% of size
Fine Line lllustrations (516) 501-0400

U. of Crete, Information Systems Analysis and Design

DAR. SMITH : FIGURE 7-2::DOCTOR

lastname : String = Smith
firstname : String = Jane
address : String = Doctor's Clinic
phone : String = 999-555-5555
birthdate : Date

fage :int

Taken from Dennis et al. 2005
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i TTapadeiyua

RiodelElement
ind : String
ame - 3tring

I

7

+refersTo
— "
Foreigniey +foreignkley +U¢.rn:e.r. Table [tOwner +key Key
P 1 - R
0..1| +foreignkey +owner + |rownedElement “key| o 1
1 -
1 | RDBMS
]
* | +column *owner
Column
yoe - Sring|_ column
+column .

Figure 12 Example of a relational DBMS metamodel
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AT EuBUveg ae MvwpiopaTta kai AciToupyieg
(from Responsibilities to Attributes and Operations)

FraudAgent

FraudAgent

Responsibilities 5

-- determine the risk of
a customer order ?

-- handle customer-specific
criteria for fraud

v

*  When drawing a class we don’t have to show
every attribute and every operation at once.

» We can choose to show only some or none of
a class’s attributes and operations.
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Opyavwon MNvwpiopdTtwy Kar AciToupylwv
(Organizing Attributes and Operations)

FraudAgent
<<constructor>>
To better organize long list of attributes and new()
i i ; new(p: Policy)
operations, we can prefix each group with a
<<process>>

descriptive category by stereotypes process(0:Order)

<<query>>
isSuspect(o:Order)
isFraudulent(o:Order)
<<helper>>
validateOrder(o:Order)
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TTnyéc kai Avagopéc

\ ‘@;;T “;.

5 o)
Vyenos

+ Systems Analysis and Design with UML Version 2.0 (2nd edition) by A. Dennis, B. Haley Wixom,
D. Tegarden, Wiley, 2005. CHAPTER 7

+ UML Distilled: A Brief Guide to the Standard Object Modeling Language (3rd Edition) by Martin
Fowler, Addison Wesley, 2004. Chap. 3

» The Unified Modeling Language User Guide (2nd edition) by G. Booch, J. Rumbaugh, I.
Jacobson, Addison Wesley, 2004, Chap 8 (advanced: 9-10)

»  Acite Emiong
— YMotroinon ouoxeTioewv o€ Java: http://www.jot.fm/issues/issue_2003_09/article4.pdf
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