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Enumerations

" T

XpnoigotroloUvTal yia va d€i§ouv éva TTpokaBopIcuéVO GUVOAO TIHWYV OI OTTOIEG OEV
EXOUV AAAEG IB16TNTEG (TTEPAV TOU OVOUATOG TOUG)

>upBoAiopdg: <<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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il EupéAcia KAdong oc Acsitoupyicg kai Mvwpiopata
P (Class Scope Operations and Attributes)

* [vwpiopata ) AsIToupyieg TTOU aQopPouV TNV KAGon (Kal oxI Ta
OTIYMIOTUTTQ)

— (class variables and methods in Java)
* Ta oupBoAifoupue uttoypauuioviag Ta

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

public String title;
private static int numberOfCopies = 0;
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N apadeiyua

Bicycle
-gear: int
-speed: int
-id:int
N -numberOfBicycles:int

—_ +getNumberOfBicycles(): int

+Bicycle(in startSpeed:int, in startGear:int)

Yannis Tzitzikas, Fall 2005
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§ TTapadeiyuas uhomoinon ot Java

public class Bicycle{
private int gear;
private int speed;

private int id;
private static int numberOfBicycles = 0;

public Bicycle(int startSpeed, int startGear){
gear = startGear;
speed = startSpeed;

id = ++numberOfBicycles;
b
public static int getNumberOfBicycles() {
return numberOfBicycles;

}

// increment number of Bicycles and assign ID number

Bicycle

-gear: int

-speed: int

-idtint
-numberOfBicycles:int

+getNumberOfBicycles(): int

+Bicycle(in startSpeed:int, in startGear:int)

Yannis Tzitzikas. Fall 2005
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9 TTapayopeveg ZuoxeTioeig kai Mvwpiopara
B (Derived Associations and Attributes)

* MTtropouv va uttoAoyioTouv aTrd AAAEG 2ZuoxeTioelg/I vwpiopaTa
— IM.x. yropoupe va uttohoyioupe 1o Person.age atré 1o Person.birthDate

* 2UpPoOMNIoUGG: Badoupe To /7 TIpIV TO Ovopa Toug

4

/employer
. . * l 0..1
TimePeriod Porson Employment ‘
start:Date salary * Company
end:Date name 104 !
D: . ace startDate name
— — | /duration:Quantity 9 endDate

* TTPOOTITIKA TOodIaypapns (specification):
— Ta apayopeva xapaktnpioTiké (derived features) uttodnAwvouv TTEPIOPITUOUG
METAgU TwV TIHWV. Agv KaBopilouv pe akpifela T ammoBnkeUeTal Kal TI UTTOAOYiIZeTal.
ATTAG Aéve OTOV TTPOYPAUUATIOTH VO OERACTEI AUTOV TOV TTEPIOPITHO.
* TIPOOTITIKY) UAoTTOINONS (iMmplementation)
— Zuxvd uhotroloUvTai yia Adyoug TaxUTnTag (TT.X. yIa a1ToQuUYr ETTAVAUTTIOAOYIGHOU)
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| TTaywpévo
(Frozen)

Eival évag TTepIOPIOPOG O OTTOI0G UTTOPEI VO XOpaKTNPioEl £va
yvwpioua (attribute) ) éva dkpo cuoxéTiong (association end)
— XZ€ QUTAV TNV TTEPITITWON N TIKA (TOU yVwpiopaTog/dkpou cuoxETIong) dev
TTPETTEl va aAAGEEl KaTd TN SIAPKEIa UTTAPENG TOU OXETIKOU AVTIKEINEVOU
— H apxikn Tou TIyA (akopa kai gival null) diatnpeital
— 2uvnBwg Ol KATAOKEUAOTEG Twv KAAoewv (constructors) opifouv auTég Tig
TINEG
Av 0 TTEPIOPIOUOG EQAPUOOTEI 0€ KAGoN TOTE:
— OAa 1a yvwpioyata Kal Gkpa CUCKETIONG TTOU OXETICOVTAI PUE QUTAV TV
KAGon TTaylwvovTal
Frozen = Read Only
— M.x. 'Eva yvwpioua age (TTou €ival TTapayOuevo) WTTopEi va gival read-only
aAAG Oxi frozen
— (read only is not UML standard)

2upBoAiopog: {frozen}, {read only}
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TTapddeiypa uAoTroinong Tayiwpévou 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 PI = 3.141592653589793;

In C++

const float Pl = 3.14159;

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005

2Zuogowudarwaon kai XuvOeon
(Aggreqgation and Composition)




4 2 uoowuaTwon
P Aggregation

Aggregation; ouvdBpoian, ouooWUATWoN
Composition: ouykpdTnon, ouvBson

o Jo

» Aggregation ~ part of (dnAadr oxéon 6Aou-pépouq)

* TiIdlaépel ammd Tnv atrAr cuoxéTion (association) ?

* [M€pav TnG diaopeTiknG atreikdvions n UML dev Tng divel KAtToIa
OI0POPETIKA onuacia
— Due to vagueness “think of it as a modelling placebo” [3 amigos]

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 11

9 2uoowpdTwon kai ZovBeon
P (Aggregation and Composition)
2UvBeon: PIa I0XUPOTEPN HOPPr) CUCCWHATWONG

e To QVTIKEIJEVO-TUNUA UTTOPEI VA AVAKEI JOVO O€ VA QVTIKEINEVO-
OAo.

* Ta THAPATO avapéveTal va «{OUV» Kal va «TTeBaivouv» Pe To OAov
— Alaypa@r Tou 6Aou CuvETTAYETAI dIAYPAPH] TWV HEPWYV TOU
— AUTO OUWG UTTOPOUYE va TO TMIACOUYE Kal Ye TNV TTOAAaTAGTNTa 1..1

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

s . » exclusive part
Club >-memb Person
- aggregation — partOf(X), PartOf(Y) => X=Y

Car Wheels composition

:

looduvaua

Car Wheels 1..1 assoc

—_

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 12




A TTapadeiypara ouvOeong
P (ka1 oxéon Pe amAn cuax£Tion He KaTeuBuvon)

Header

Page Body

i

Footer

% Header

1 1
Page [~ | Body

1 1
| > Footer

U. of Crete, Information Systems Analysis and Design

public class Page {
public Header header;
public Body body;
public Footer footer;

}

public class Page {
public Header header;
public Body body;
public Footer footer;

}

Yannis Tzitzikas, Fall 2005
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> uoowpdTwon kai ZOvBeon: YAotoinon o C++

l In C++

class Car
{
public:
Engine* getMyEngine();
void setMyEngine(Engine *eng)
private:
Engine* myEngine;

bs

U_ of Crete, Information Systems Analysis and Design

!

class Car
{
public:
Engine getMyEngine();
void setMyEngine(Engine eng)
private:
Engine myEngine;

by

Yannis Tzitzikas. Fall 2005
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Y uoowpdtwon kai ZUvBeon: YAomoinon os Java

\n Java /

public class Car

{

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

by

H dia@opd gival pévo ato evvoioAoyikd eTTiTTESO

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 15

o3 1 Tapadeiypa diaypduparog KAdoswy pe ousowpdrwon:
¥ OAILS Information Model

» Reference Model for an Open Archival
Information System (OAIS), 1SO
14721 2003 Information

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

has accepted the responsibility to preserve
information and make it available for a

interpreted
using

H o Data interpreted Representation]
Designated Community Objeet  |MSg | R ation

il

Physical Digital
Object Object

T

Bit
Sequence

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 16




8 TTapddeiypa d1aypdppaToC KAAoEWY e OUCOWHATWON:
OAIS Information Model

el

Representation Information ]

2

Structure i Semantic & Cher
Information| = |information ot
[ I I 1
Software Standards Algorithms | | ........
——
Representation Access
Rendading Software
Software

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 17
| TTapadeiypa pe ouoowpdTwaon Kai cuvBeaon
0.7 |sub-team
o 1.7
Teamn  gm———— Employee
0.
1
fuilds
1.7
1.7 k _
Airplane Component 0.7 sub
assembly
assembly
Source:http://www.agilemodeling.com/style/classDiagram.htm
U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 18




31 2 voowpdTwon kar Z0uvBeon
¥ (Aggregation and Composition)

Point

3.7 X:int
o

‘EoTw éva TToAUywvo TTou atroTeAeital atmd 3 onueia: p1, p2, p3. MNoio 6pwg eivai;

-

p2
./'\' p3
p1
¢ ;

lMwg Ba dnAwaoouue 611 N o€IPd TWV onuEiwv éxel onuaoia;

p2
/’\Ps
p1

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 19

] 2 UAOYEC amd wAEIOTIHA AKPA CUCXETIOEWY
¥ (Collections for Multivalued Association Ends)

* MA&g16TIpO dKpO: TO TTAVW OPIO TNG TTOAAATTAGTNTA TOU AKpou gival > 1 (TT.X. ¥)
+ Koivr ouppaon: anpaivel gUvoAo (atroudia ogipdg, atrouaia dITTAOEUPAVIoEWV
(duplicates)).

*  Mrmropoupe dUwG va opicoupE TI AKPIBWG BEAOUE:
— {set}: amoucia oeipdg, ammoucia dITTAoEPPaVICEWY
— {ordered set} : Ta avTikeiyeva £xouv oeipd, atrouaia SITTAOEUPAVICEWV
— {bag}: emTpétrel dITAOEPPAVICEIS (1] TTOAAEG EUPAVITEIG) AVTIKEINEVWV

— {list} ) {sequence}: Ta avTIKEipEVa €xouv GEIPA KAl UTTOPET VA UTTAPXOUV
ETTAVOAAWYEIG

3.* .
Polygon {ordered set } Point

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 20
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TTapadeiyparta

@ > UAOYEC amrd mAEIOTIHA AKPA OUGXETIOEWY

Car 3

t t ) Wheels
se

U. of Crete, Information Systems Analysis and Design

{Set y|__Point
{ordered sgt. }* Point
{ordered get } Point
{|1ié't*} Word
{ﬁé't*} Point Acitrer kdri;

Yannis Tzitzikas, Fall 2005 21

i KAaon ZuoxéETionc
(Association Class)

Eival yia ouox£tion otnv otmoia umropoUpe va TTPOCBECOUNE yvwpiouara, Kal

AerToupyieg.
Person Company
name |* employment 0..1 ouoxérian
name
age
Person
Company
name | * employment 0..1 . KAdon ouoxériong
age :
Employment
salary EmriirAéov, n KAGon ouox£Tiong B£Tel TOV TTEPIOPIOUO OTI
startDate MTTOpEi va UTTApXEl TO TTOAU €va OTIVUIOTUTIO TNG
endDate KA&onG ouoyéTiong YETAEU oTToIoUdNTTOTE (EUYOUG
OUCXETIOUEVWV QVTIKEIPEVWV

U_ of Crete, Information Systems Analysis and Design

Yannis Tzitzikas. Fall 2005 22
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i KAaon ZuoxéTtionc
(Association Class)

0. 1.
Student s s Course
Mame |
Student # |
|
Constraints Enroliment

{must be 18 years
of age or older}

Enrolment Date

Enroll

Drop

Cancel . . }

Ti onuaiver yia auté 10 dIAYPAUUA;
EmmimrAéov, n KAdon ouoxéTiong B€Tel Tov TTEPIOPITHUOS OTI
MTTOPEN va UTTAPXEl TO TTOAU éva OTIVUIOTUTIO TNG
KAGONG oUCYKETIONG METAEU OTTOI0UBATTOTE {EUYOUG
OUOXETIOUEVWV QVTIKEIPEVWV
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 23

] TTpodyovTag pia KAdon ZuoxéTiong o KAdon

(Promoting an Association Class to a Full Class)
Person Company
name * employment 0..1
; name
age
Employment
salary
startDate
endDate
/employer
* 0.1
Person Employment c
salary | « ompany
name 1 0.1 1
age startDate name Me auTtdv TpATIO
endDate ouvnRBwg TIG UAOTTOIOUE
og YAWooeg
TIPOYPANKATIGUOU
U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 24




i TTpodyovTag pia KAdon ZuoxéTiong oe KAdon

(Promoting an Association Class to a Full Class)
Person Company Eivai éuwg 10080vaua;
name * employment *
|
age name oxI
Employment Auté 10 diIdypappa dev YTTOpEi va
salary avaTIApAoTACE! TNV TIEPITITWON EVOC
startDate aTOUOU TTOU XEI EPYAOTES yia TV idIa
endDate ETTIXEIPNOT OE SIAPOPETIKES TTEPIOBOUG
AuTé T0 dIGypaPua PTTOPEN va
/ QvaTIOPACTACE! QUTAV TNV TIEPITITWON.
Person Employment c
. salary x9q ompany
name |1
age startDate name
9 endDate
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 25

i KAdon 2ZuoxéTiong
P Association Class

AMAa TTapadeiyuata TTou avadeikvUiouv TNV XPNOINOTNTA TOU TTEPIOPICHOU TWV
KAdoewv ouox£TIoNG

kno?/vs > Programming Language

| Porson[-stence

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 26




i TTapadeiyua
P (Tnyn: http://www.devx.com/enterprise/Article/28576)

Man

my husband

Monogamous marriage as association class

vy wife

1

[

preacher

1 Woman

Marriage

public class Marriage {

performed| date
services place

U. of Crete, Information Systems Analysis and Design

private Man husband = null;

1.*%

private Woman wife = null;

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, Fall 2005 27

i TTapddeiyua
P (tnyn: http://www.devx.com/enterprise/Article/28576)

U_ of Crete, Information Systems Analysis and Design

Polygamous marriage

my husbands my wite
Man T T Woman
1. I 1
L
preacher | 1 !
L
:
Marriage
performed| date
services | place
1..*
John: Man one: Marriage Mary:Woman
Bob: Man two: Marriage
Yannis Tzitzikas, Fall 2005 28

14



Qualified Associations

Order

*

Order Line

11:Order

AlIGypaupa AVTIKEIMEVWV:

Product

Amount: Num

Amount=2

yp1:OrderLine

1mp1:Product

id="X"

Amount=4

yp2:OrderLine

1mp2:Product

id="Y"

yp3:OrderLine

1mp3:Product

Amount=1

id="X"

id: String

To id1o mpoiov (“X”) eupavilerai
g 0UO TapayyeAioypaués.

lNw¢ utTopoUE va 10 arroTPEWOUNE;

Yannis Tzitzikas. Fall 2005 30
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Hl Qualified Associations

yp1:OrderLine

1p1:Product

0..1
W Amount: Num
line item

U. of Crete, Information Systems Analysis and Design

i Amount=2 id="X"
Order Order Line ; Product
1.* * -
1 Amount: Num 1 id: String 1m1:Order
yp2:OrderLine [— p2:Product
Amount=4 id="Y”"
yp3:OrderLine [—  mp3:Product
Amount=1 id="X"
Qualified association
yp1:OrderLine [—  mp1:Progfict
N, Amount=2 e X"
Order Order Line T1:Order

—  mp2:Product

>

yp3:OrderLine — mp3Mgoduct

Amount=1 id="

Yannis Tzitzikas, Fall 2005 31

Qualified Associations & Multiplicities

Order

Order

Order

U_ of Crete, Information Systems Analysis and Design

1
Product ’—> - Amount: Num
line item

Product b——» - Amount: Num
line item

Order Line

0.1
Product b——* - Amount: Num
line item

Order Line

Order Line

*

2¢ uia mapayyeAia utTdpxel To TTOAU pia
mapayyeAioypauun yia K&6e mpoiov

2¢ uia mapayyedia urdpyel akpifwg
MIa TTapayyeAioypauun yia Kaée
TPOI0V.

2¢ uia mapayyelia umropei va umrdpxer
Kayia, gia N mEPIoCOOTEPES
mapayyeAioypauués yia K6 mpoidv

Yannis Tzitzikas. Fall 2005 32
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§ Qualified Associations & Multiplicities

\ IF -

¢ uia mapayyelia umropei va umrdpxer
Kayia, yia N mePIoCOOTEPES
mapayyeAioypauués yia K6 mpoidv

Order Order Line

*

Product b——» - Amount: Num
line item

Emitpémer auth Tnv KataoTaon

yp1:OrderLine

mp1:Product

Amount=2 id="X"
11:Order
yp2:OrderLine mp2:Product
Amount=4 id="Y”
yp3:OrderLine —— mp3:Product
Amount=1 | id="X"

U_ of Crete. Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 33
i Qualified Associations
# (Kal TTPOOTITIKEG)
Order Order Line

0.1
Product — Amount: Num
line item

EvvoioAoyikh TTpOOTITIKNA:
o ¢ uia MapayyeAia dev uTTopoUUE va £XOUNE TTAVW aTro Jia MNapayyeAioypauun
yia 1o idio Npoidv

lMpodiaypagikf) TTPOOTITIKH:
TTpodiaypd@el pia dIETTAPH TG HOPPNG:
class Order {
public OrderLine getLineltem (Product aProduct);
public void addLineltem (Number amount, Product forProduct)
YAorroinTikr TIpOOTITIKK:
class Order {
private Map _lineltems;

}

U_ of Crete, Information Systems Analysis and Design

Yannis Tzitzikas. Fall 2005 34




81 Qualified Associations
P YAomroinon

Similar constructs of PLs
» associative arrays, maps, dictionaries

* e.ginJava:
— public interface Map
— An object that maps keys to values. A map cannot contain duplicate keys; each
key can map to at most one value.

viewed as a set of keys, collection of values, or set of key-value mappings.

Yannis Tzitzikas, Fall 2005

— The Map interface provides three collection views, which allow a map's contents to be

35

U. of Crete, Information Systems Analysis and Design

M Ecaprrioeic

Atraiteital n Urapén tng Graphics yia Tnv amooToAr pnvupdtwy otnv HelloWorld.

Appplet Graphics import java.applet.Applet;

import java.awt.Graphics;
v / public class HelloWorld extends Applet {

e public void paint(Graphics g) {
4 "\ g.drawString("Hello world!", 50, 25);
L 7| HellbWorld | % }
7 AY
’ N }
P Epaint () AR
e \\

evikeuon/E€g1dikeuon L A
E&aptnon (3161 dEXETAN WG

TTapdueTpo éva avTikeipevo TUTTou Graphics)

Yannis Tzitzikas. Fall 2005

U. of Crete, Information Systems Analysis and Design
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TToAAarmAR  kai Auvapiki Taivopunon
(Multiple and Dynamic Classification)

i] TToAAawAn  kai Auvapiki Taivounon
¥ (Multiple and Dynamic Classification)

H évvoia 1ng Tagivounong (Classification) ava@épetal otn oxEon
METAEU EVOC QVTIKEIMEVOU KAl TOU TUTTOU TOU.

* ATAA(Single) évavti [MoAAaTTARc(multiple) Tagivounong

— ATAA: éva avTiKEiyevo aviAKel o€ éva TUTTO
— [MoAAaTTAR: €va avTikeiyevo avhkel o€ TTOAOUC TUTTOUG

« 21amikn(Static) évavti Auvauikig(Dynamic) Tagivounong
— 21aTIKA: €va avTiKeipevo dev utTopei va aAAGEel TOTTO
— Auvayikn: éva avTiKeigeVo PuTropei va aAAGEel TUTTO

H a1Af kai oTaTikr Tagivopnon dev gival TTOAU EUEAIKTN yIa EVVOIOAOYIKN
povTeAoTTOIiNCN

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005
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d TToAAawAn Tagivopunon
# (Multiple Classification)

FamilyDoctor

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, Fall 2005 39

4 Multiple Classification
f Discriminators (UML V2: Generalization set)

FamilyDoctor

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).

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 40
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il TToAAamAn Taivopnon (Multiple Classification)
Discriminators

Person
Surgeon

FamilyDoctor

sex
{complete}

» (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”

Yannis Tzitzikas, Fall 2005

41

U. of Crete, Information Systems Analysis and Design

@ Auvauik Talivopnon
(Dynamic Classification)

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

Salesman

Female

Person

Job
<<dynamic>>

sex
{complete}

* multiple-dynamic classification needs care at the implementation
perspective

Yannis Tzitzikas. Fall 2005
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| TTapapeTporoinpévn KAaon
¥ (Parameterized Class)

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

working with collections in a strongly typed language

******

Class Set <T>{ Set ‘-1
void insert (T newElement);
void remove (T todelElement);

remove(T)

Then we can use Set <Employee> employeeSet;

this is called bound element Jnotaﬁons

Set <T::Employee>|

Java 1.5 Generics

Tfﬁz‘emplate parameter

insert(T) |[«—— template class

******
I

insert(T)
remove(T)
7Y

1 .
1 «bind»
| <employee>

EmployeeSet

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005
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i Aiemapéc kai Apnpnpéveg KAdoeig 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. Fall 2005

44

22



i Aieragpéc kar Apnpnuéveg KAdoeig otn UML
P (Interfaces and Abstract Classes in UML)

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

implementation
(provides interface)

i

Abstract List«——abstract class

Abstract class: a class that cannot be
directly instantiated. equals abstract method
. o get——~
+ Notation: italics, or {abstract} add (no implementation)
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 45

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

<<interface>>
List

equals
add
get

: implementation

1 (provides interface)

1
Abstract List+—abstract class
equals
get | abstract method
add (no implementation)

ArrayList

get
add « | overriding

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2005 46

23



i Aierapéc kai Apnpnpévee KAdoeic otn UML
(Interfaces and Abstract Classes in UML): TTAPAAEITMA

Order
List ltems[*]

dependency
(requires interface,

to work)

it needs an instance of
the interface in order

<<interface>>
Collection

equals
add

<<interface>>
List

get

ie.

«~—— interface

dependency

(implements interface, i.e. it

implements the interface or
a part of the interface)

Abstract List+

——abstract class

equals

add

gete——+

abstract method
(no implementation)

ArrayLi

st

get
add

«~——— overriding

Dependency: w.r.t. updates (if the interface changes the implementation class should change too).

U. of Crete, Information Systems Analysis and Design
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A A\ictapéc kai Apnpnpévec KAdoeig
# Mia o oupTtayng avamapdoTach

Order

List

Items[*]

U_ of Crete, Information Systems Analysis and Design

<<interface>>
Collection
equals
add
Abstract List
- equals
<<interface>>
Order F-= List - - get
List Items[*] add
=
ArrayList
. . get
rovides interface
P add
(O Collection

ArrayList
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A Aictapéc kai Apnpnpéveg KAdoeig: TTapddeiyua
¥ Mia o oupTtayng avamapdoraon

(O Collection
List
order ——(O ArrayList

List ltems[*]

. provides interface
requires interface
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Sefubtable | Shiprent
O_ ‘-‘Hu'f Date ! Date
t et Cur
(19 apny e rrany
”
=
L Petsichent Obiech ,
<< inteRacedN ’,

4+ P Rodumttnary S
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Shape

origin:Point

display()

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

T

Rectangle

Circle

width:Distance
height:Distance

resize(ratio:Real)
display()

U. of Crete, Information Systems Analysis and Design

radius:Distance

resize(ratio:Real)
display()
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4 TTapaderypa:
Use Case Diagram for an Appointment System
Appointment System Make ]
extends -~ appointment Patient
Make -7
arr%%@new%tnts
0
Produce schedule i
$ \«\Include» i New Patient
Management Manage «mtlblude»
schedule t
0 T : -
Record Availability ——«include» Create Old Patient
new pat.
Doctor
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TTapdderypa:
Class Diagram for the Appointment System

PATIENT MEDICAL HISTORY

lastname -heart dinease
~Tirstname providas » =high blood prossurs
~addross -diabotes

-phone
~birthdata
-/ mge

T

~clate
~mecount
—amennt Scohedulos - PLIpOSS
sinsurance carrar = - +genorate cancellation foo(}
wmake appointment() = I
oalculatlo last visit()
soharge status()
=
o.* o.” T
~clmtn
wprimany =ERAO
insurance scancel withaut notice
canmer
p ADMINISTRATIVE wuttor »
o.. STAFF
. has schoduled » WA
I —
DocTOR I
I
[E—— 1"
I
i
Taken from Dennis et al. 2005
U, of Donnis, SAD 53

‘Eva Tunpa Tou diaypdupaToc avTiKeIévwyY
A part of the Object Diagram

schodules »

Q.*
~timao 0. has scheduled » 1.*
~date

+primary =roascn

orbirgn i ipad +oancal without notice()

carrier -

DA. SMITH : FIGURE 7-2::DOCTOR

SYMPTOM1 : FIGURE 7-2:SYMPTOM
nama

Deonnis: SAD
Fig: 7-5 W-27 100% of size

Fine Line llustrations (516) 501-0400 Taken from Dennis et al. 2005
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Mepika peBodoAoyikd {nTAuarta yia Tn ouvtaén
dlaypappdTwy KAdoswv

il A6 EuBUveg oe Tvwpioparta kai AciToupyieg
(from Responsibilities o Attributes and Operations)

FraudAgent

Responsibilities

-- determine the risk of
a customer order

-- handle customer-specific
criteria for fraud

U_ of Crete, Information Systems Analysis and Design

FraudAgent
?

?

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.

Yannis Tzitzikas. Fall 2005
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i Opydvwon MNvwpiopdTwy Kail AciToupyiwyv
(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(o:Order)

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

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005
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+ 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 Eminong
— YMotroinon cuoxeTioewv o€ Java: http://www.jot.fm/issues/issue_2003_09/article4.pdf
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