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OO Conceptual Model

= Aivel TIC BACIKEG EVVOIEG TOU
AvTikelpevooTpe@oUG MapadeiyuaTog
avanTu&ng ouoTAKATOG

= Eival ave€aptnTo nepiBaiiovTog
uAonoinong

= AnoTeAei Tnv Bdaon yia Tnv o€ Badog
KATavonon Tou avTIKEINEVOOTPEPOUG
napadeiypaToc npoypappaTiopoU
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Agenda

= Nari Object Oriented approach
= H &vvola Tou avTIKEINEVOU
= Object-class-instance
= Objects collaborate
= Associations
= To napadeiypa Tng ZToifag
= AvanTtu€n ouoTAUATOG
= Aopn ouoTAPATOC
= ZUMNEPIPOPA CUCTAKATOG- N €VvOIa TOU USE case
= Java npoypappa - Aour) Kail eKTEAEON
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= 110 TNV QVvTIHETOMION TNG NOAUNAOKOTNTAG
(complexity) Twv cuoTNUATWY NOU avanTUCOOULE,
NoANG €EXOUHE va S18axBoUpE ano Tov TPOmMo He TovV
oroio €ival opyavwpevo
= TO oUPNav al\d kai
= 0 (PUOIKOG KOOHOG nou Jag nepiBalel.” Grady Booch
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AVTIKEIJEVO ...TO BaACIKO DOMIKO OTOIXEID

= AVTIKEIpEVA
» QrIapTIoUV TOV PUOIKO KOOLIO
= alnlenidpouv peraéu Toug
= riopouv va BewpnBouv aroTeAouueva ano
dla eni pepous alAnAemdpovra avrikejueva.

O avepwnog c£&OIKEIWPEVOG HE TV Bewpnorn aurh
HMOpPei EUKOAG va avTIETWNIOE! JIE TOV idI0 TPOrMo Kal
Ta ouoTIjuaTa AoyIouIKOU 10U QVanTuooEl.
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A constructivism based approach

Teaching Object-Oriented Programming
A Constructivism-Based Approach
http://seg.ece.upatras.gr/O0Course/
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Agenda

= MaTi Object Oriented approach
= H évvoia Tou avTikeIpévou
= Object-class-instance
= Objects collaborate
= Associations
= To napadeiypa Tng ZToifag
= AvanTtu€n ouoTAUATOG
= Aopn ouoTAPATOC
= ZUMNEPIPOPA CUCTAKATOG- N €VvOIa TOU USE case
= Java npoypappa - Aour Kai eKTEAEON
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AVTIKEILNEVO

..TO BaolKo OOMIKO OTOIXEID

Classification of Animals

Classification

the action or process of classifying

something. (Ta&ivounon)
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KAdon (class) — ZTiyuioTuno (instance)

Classiﬁcatioi'n of Animals

s *

Warm-Blooded Cold-Blooded With Jointed Legs Without

nnnnnnnnnnnnnnnnn

chroch

Instances ?
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KAdoeig ?
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'Evvola vs. AVTIKEIUEVO PUOIKOU KOOHOU

. . naTpik
Iov Natpiou
Iov XAwpiou

KAAMMN ZANTOYITZ e

Goody’s

To 31k0 Jou KAAUN OAvrTouITg
To 31k0 oou KAapn CAvTouITG

Olga
Square
Goody's

Goody's
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KAaon (class) — ZTiypioTuno (instance)

= [0 KGOE AVTIKEIMEVO TOU (PUOIKOU
KOOUOU UI'ICIpXEI r‘i MMopoUlE va oplcouus
Hia apnpnuévny swom rou NEPIYPAPEL:
. a(psvoq Hev TOV\TpOI'IO e Tov onoio To
avnKsmsvo s’mKonva ME TO nepIBAAAov Tou,

. CI(pETEpOU ,68 TO MOG CIUTO gival opyavwpévo
sowTsplm N

N

K;den (class)

cmymoruno (instance)
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Objects collaborate

= Ta avTikeipeva nou
anapTifouv To gUOTNUA Kag
= collaborate to provide the
environment with the required %

services or to respond to
accepted messages

= To ZUOTNHA WG CUVABPOION AVTIKEIHEVWV
= [oiog €ival o ZT0X0G pag;

= 'EXoupe oToxo;

= [Moieg o1 appodIOTNTEG pag oTnv eniTeudn Tou;

= 'Exoupe 0hol TIg idlEG appodIoTnTEG;
= Class-Responsibility-Collaboration (CRC)
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Message

= H anooToAn pnviupaTog anoteAei To BACIKO
Mnxaviopo navw aTov onoio BaacileTai n
OUVEPYAOIa TWV AVTIKEIMEVWV.

= Tponol avraAayng UnvupdTov

= To mAuvTApIo MATWV anoaTéNel To prvupda “BéAw
vEPO” OTO avTIKEiKEVO BpUan, Ke dIapOopPETIKO
TPONo ano ot anooTéAel aTov Niko To prjvupa
“T0 NAUGIHO OAOKANPWONKE".

Objects provide services

= TI KGveTe OTAV BEAETE va PaTe €va KAAMIT
2ANTOYITZ;

= TI KGveTe av BEAETE va QTIAEETE éva kaTaoTnua
npoxelipou gpaynTou Goody's;
= ...the service is not provided by a Goody’s instance
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2XEOEIC METAEU AVTIKEINEVWV Generalization
‘HAEKTPIKI’] Zuoxsur']‘
Ex\é\’ﬂ ) Fast Food Restaurant
Instané\e of ,I\I"(o@ / Gen/spec ‘cboﬂpvoq MIKpOKUIJdT(DV‘ ‘ Wuyeio ‘ ‘ TooTiépa
tas Goody’s
Yndk?:n?»og 7 Y = Generalizations define generalization/specialization relationships between

e “Tnstance of
Olga Square Goody’s \
\

A}

Classifiers.
= Each Generalization relates a specific Classifier to a more general Classifier.

Unified Modeling Language (UML)

\
, Psila Alonia Goody’s = The objective of UML is to provide system architects, software engineers,
Avbpomog and software developers with tools for analysis, design, and implementation
of software-based systems as well as for modeling business and similar
processes.
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Aggregation

Aggregation

\
\

Yuyeio

Tootiépa

i

= Aggregation is used to model circumstances in which one instance is used to
group together a set of instances.

= Composite aggregation is a strong form of aggregation that requires
a part object be included in at most one composite object at a time. If a
composite object is deleted, all of its part instances that are objects are
deleted with it.
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Object

= An object has
= state,
= behavior, and
= identity. [G. Booch]

Avalntnoe Ta
XOPaKTNPIOTIKA
auTta ota objects:
¢ Olga Square
Goody’s

« oToiBa Tng RPN
apiégopnxavig.
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Identifiers - AvayvwpIoTeg

identity
= GOODY's €VVOIEG
= KAAMIN ZANTOYITZ
= PoITnTNG

Objects
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Information hiding - Encapsulation

State ?
Behavior ?

implementationj interface
T~~~ __ _microwave oven

-
-
-
-
-
-

= Encapsulation

= the action of enclosing something in or as if in a
capsule.
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Object

= An object is characterized by
= a number of operations and

= a state which remembers the effect of these
operations [Jacobson]

= MpdobeTa

= XapakTnpileTal anod evepyeleg Nou NPOoPEPE! Kal
nou anaiTei anod Ta aAAa avTikeipeva

= 'Exel neplopiopévn opatdTNTA Anod Kal Npog aAAa
avTikeipeva

= Mnopei va BewpnBsi iTe anod Tnv nAeupd Tng
dlenagng €iTe and Tnv NAeupd Tng uhonoinang
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OOP ... the modern paradigm

= Though many computer scientists and programmers
consider OOP to be a modern programming paradigm,
the roots go back to 1960s.

= The first programming language to use objects was
Simula 67 (introduced in the year 1967).

= A major breakthrough for object-oriented
programming came with the programming language
Smalltalk in the 1970s.

= it exploded in 1985 with the arrival of C++,
becoming the leading paradigm.

= Widely accepted through C++, Java, C#
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The way programmers think

= ... researchers have long accepted that
the first programming language has a
tremendous impact on the way
programmers think (Jadud 2003).
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OOP and Python

= Python is a multi-paradigm
programming language, you can:
= choose the paradigm that best suits the
problem at hand,
= mix different paradigms in one program,
and/or

= switch from one paradigm to another as your
program evolves.  soe o b y

q

“it is easier and more fun to start learning Python without having to know|
about all the details of object-oriented programming.” seuee
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Agenda

= MaTi Object Oriented approach
= H évvola Tou avTiKeIPEVOU
= Object-class-instance
= Objects collaborate
= Associations
= To napadeiypa Tng Zroipag
= AvanTuén ouoTPATOG
= Aopn ouoTAPATOC
= JUMNEPIPOPA CUCTAHATOC- N €vvoid TOU USe case
= Java npoypappa - Aour Kai eKTEAEON

H oToifa otnv OO0 npoceyyion

int stack[40]; Aopn identity
int sp = 0; (structure)

. . H évvoia stack
void push(int v) {""}zupnspupop&
int pop(void) {...} (behavior)

Instances

.
A ]
p L L

(75 ]
i
[z
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KAaon — ZTiypiotuno - Avagopd

Encapsulation

Encapsulation

H évvoia
int stack[6]; k
intsp =0;
void push(int v) {....} Iass Slac ss Slack
int pop(void) {...}
Instances
Ca— S Interface
— void push(int v)
— int pop(void)
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ANAEC EPWTNOEIC ANAEG EPWTNOEIG

= TI KGveTe OTAV BEAETE va anoBnkeUoeTe
Toug operands aTnv e@appoyn RPN
Calculator;

= TI KGveTe av BENETE va QTIAEETE éva
OTIYHIOTUNO TNG Stack;
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= Mou Ba BaAw Tnv

yv@on dnpioupyiag ¢ '
oTIypioTunou;

= 'Exel Soun Kai
OUMNEPIPOPA Mia
KAdon;
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ANAEC EPWTNOEIC

Mou Ba Bpw Tnv Class Stack;

= MW pnopw va Tnv XpnolhonoInow;

= [ou Ba Bpw Ta oTiyuioTUNa stl, st2, st3
1 KAnolo oTIyMIOTUNO;

= MG Ynopw va xpnoiponoinow Ta

oTIyMIOTUNA TNG KAGong Stack;

Apaoeic

Xpnoiponoinoe To Bluel o ouvduacpo pe Tnv Baacikn
BiBAI0BrKN TNG Java yia Tnv E0IKEIMON TOU HE TIG EVVOIEG AUTEG

'Eva kAapn oavToulITc.
= OTIGETE €va oTIyHIOTUNO TUNOU OTOIBAG.

= ®TIGETE €va Npoypappa nou Ba exel
OUYKEKPIKEVN CUMNEPIPOPA

©Kheiving Opaymoviisng 00 Conceptual Model 31 ©Keiving Opapmovkisng 00 Conceptual Model 32
=loix
| "\ Project it |Tools | View Help.
le+ 21/ [C seath |4 Sravicied Chek v\ Gk 1 s Compilo
e p— o 4 [ owotst compe s
| java.security.cert =] B = ---> | Rebuild Package
java security interfaces Overview Package [IEET] Use Tree Deprecated Index Help Tava™ 2 Plagform — I
java.security.spec PREVCLASS NECT cLass FRANES. O FRAMES AL Classs St P v1.00 =l
java-sal | Sy esTeD | FELD | conse o0 DETAL FELD| LOME | ETHOD = pression... e
java.text | Compley Project Documentation
java.ut
java.utijar il Preferenc
isvautilogaing Class Stack [
jova.utl prefs T
javautleqex e Eleluel: Call Library Class x|
T ] af +--java. Ce i L
I - 10I0EUTIKN
t--favs.usi sbstracerise 3 .
ListResourceBundle ke Class; ||aua.u|||.515ck ‘ v H ‘
ocale +--iava.util.Vector
bservable -
T --favautil.stack + Constructors and static methods ‘
topertyPermission NE =
et " * javautil Stack) ‘
andom Clonesble, Collection, List Senalzable ey
g J— BIueJ Create Object x|
‘StringTokenizer s Veclor
Tkt Th la ats a last-in-first-out (LIFO) stack of objects. Tt extends cls ith fiv tions that all tor to b
TimerTask he 5=k classrepresents 2 lastinfirst-ont (LIFO) stack of objects. T extends class vact.o. with five operstions tat allow a vecto fo be 5 .
oL aEK trted a5 o stack. The usual pueh, and pop operations are provided, as well a4 method o pes'e At the op item on the stack, a metho fo fest for java.util.Stack()
Troeiep ‘whehr he stack is smey, ud 3 thod fo seaxen the stack for a tens aud discover how fo i i S e fo.
\T/:’E‘jff‘ When a stack is first created., it contains no items
WeakHashtap since: u Name of Instance: ‘sﬂ
Exceptions TKLO -
ConcurrentModificationExcep || See Also:
EmptyStackException Sealized Fom
— 0 o) Fiela s I:
=|| [Field Summary -
n | sl o/ e - B . .
= [ [ T [ S e Creating object... Done
psiae] Corers | Exmmes | o . |[E ez i T 08 @02 ULAE s
©Kheiving Opaymoviidng 00 Conceptual Model 33 ©Keiving Opapmoviisng 00 Conceptual Model 34
\ 1 1
’ inharied from Objact » )-I-I NNl TAC c-l-: Pl(
Vi Inherited from AbstractColisction »
L EdBiuel: Method Call x|
| Inherted from AbsiractL st >
Inhented from Vector »
[l Inherit: View Ohject push{Object }
boalean empty()
== [vi Uses
Object peek(
1 Ohject pop(r [Vl Inheritance sttpush (|120] ﬂ’
Bb)seipush(Objech) Eror: incompatible types
int search(Ohject) EI
Creating ohject| Remove
€@appoyn Blu
[E3Bluel: Method Call - s
[Eouer obect e il
Object push(Object ) ‘ Ojectorcass Oect
RECpEERee | =]
N -
View scmsnifn  [=]» '} o= <otfotroterance> B W)
7 Uses i . | i
i [13] = <> Object of class Double
[ Inheritance D6I K e ject
Ok Cancel i51- <> icids
== [ o [ comen | IRl
e b [ublc doutle NEGATNE_INFINTY - ity
Oectnas
L |orvate dowsevoe - 120
©Keaving Opaymoviidng 00 Conceptual Model 35

35




