Ipotvma Xyeotaong

Design Patterns



IpotTvna Xysotoong

OAa Eexivnoayv and .....

mv Apyrtektovikn !
o Christopher Alexandeilhe Timeless Way of Buildin@xford University Press,
New York, 1979: Eivoun moldtnta pia avikelpevikn diotnta? "
e Av amodeyBel kaveic 0TL €lval oOvvaTd va avoryvompiGEL Kol Vo TEPLYPAYEL EVOL GYEDL0
KOANG TO10TNTOG TOTE:
(Alexander):T: vrdpyet oc Evo, oyE010 KOANG TOLOTHTOC TO OTOLO OEV DVILAPYEL OE EVOL
OyE010 KOKNC TOLOTNTOG ?
* O Alexanderueietmvtac TANO®PO OUPYLITEKTOVIKMY KOATOCKEVACUATWOV, TOPAUTPNCE
OTL 01 KOAEC KATAOKEVEC ElyOV KOWVA GTOLYEIO LETAED TOVG
* Ta kowvd otoryeio GLVNOWES APOPOVV KOVEC ADGELC 1) ADGELC 0 KOVA TpoPAnuata
* O Alexanderkatavonoce 0Tt 01 doUEC OEV UTOPOVGAY VO, LAY WOPLGTOVV OTO TO

tpOPAnua To omoio mpocrabovv va emAvcovy. ['a to Adyo avtd avalninoce
OLOLPOPETIKEG OOUEC TOV GYEOIAGTNKAY Y10, VO EMAVGOLVV TO 1010 TPOPAN UL



IpotTvna Xysotoong

AVvoelg 6to TPOPANU TNG 0pLofETNONG Ko AVAOEIENC LG EIGOO0V:

\— N7~

O Alexanderovopooce to Kowd otoryeio LETAED TOV GYESIMV
VYnANg mowdtntog tpdtTumo (patterns)



IpotTvna Xysotoong

O Alexandepioe v évvola Tov TpoTdIToL MG "Mia AVoN £vOC TPOPANLATOC LEGQ
o€ oLYKeKPLUEVO TAaic1o"” (... kA0 TpATLITO TTEPLYPAPEL EVa TPOPAN LA TTOV
enpoviCetal cuveyeln 6To TEPPAAALOV KAl GT] GLVEYELN TEPTYPAPEL TOV TLPNVOL TNG
ADoNG KaTA TETO0 TPOTO MOTE 1| ADGT VO UTOPEL VoL EQUPLOGTEL EKOTOLLLVPLO POPEC)

...KOTG AVGAOYO TPOTO uio avir, opba eva [Ipotumo €yel mavtote Eva
OXNUOTIOUEVT], ETITPETIEL OTOVS OVOLLOL KOl £V, GKOTTO
avOpwmovs va Ty (Hooovv.

... KOpiwg, o€ o avAl], o1 GvBpwmo TAPOAO TOV UTTOPEL VaL etval
avfoc(movv Evav zéla)mco, efa)ta,?mo LEPLKES POPEC TTPOPAVEC, Elva
Xwpo yio. vo, kabovror kaTw omo Tov GTLOVTIKO VO SIOTLTAOVETOL

oVPAVO, VO, YaipovTol Tov HALO.... p1Té TO TPOPANUE TTOV ETADETOL



IpotTvna Xysotoong

.0V Lo QAN EIval oTEVH KO 08V EYEL
Oco. mpog to ECw, o1 avBpwmot aicla-
vovtal afola Kal omouoKpOVOVTIOL ...
xperalovior vo. PAETOVY TPoG KAT
UEYOADTEPO KO LLOKPIVO

... 0V o1 avOpwmol Tepvovdv amo v
VAN KoOnuepIva, ... n oAy yivetol
OLKELO, KO EVO, POOIKO UEPOG ... KO
XPNOYUOTOIEITOL

EMIGTULOIVOVTOL OUGKOMEC UE
TNV OTAT] AVGT KOl GTI] GLVEYELN
OlvovTal 00MYyiec Yo TNV €milvon
TOV TTPOPANLULOTOC TTOV
emonudvonke

H aéia evog mpotdmov eivon 011
LE LIKPN eUmELplo UTOPEL KOVELC
Vo, 0GLOTTOGEL TN
GUGCMPEVUEVT EUTELPLO, AAA®V



IpotTvna Xysotoong

...0V DTTOPYEL KATOL0G UETOPATIKOG
XWPOG — uia fepdvro. ue KAALYWH GALG
QVOIKTH — OTO EIVAL YWOYOAOYIKC, OTO
EVOLOUEDO TOV UECO, KO EC KOL KAVEL
ATA0DOTEPY KOl EDKOAOTEPT THV
Tpoagfaocn otny aviy

ue Evapén 1o TPOTLTO
TPOKVTTTOVV TEPALTEP® OPOLLOL
via. T Bertioon g oyeolaong



IpotTvna Xysotoong

Kd&0e mpotumo mepriapPdver:

* TO OVOLLOL TOV TTPOTVTOV

* T0 GKOMO TOL TPOTVTTOV, TO TPOPAN LA TOV ETIAVEL
* TOV TPOTO EMIAVGNC

* TOVC TEPLOPLOUOVE TOL TPETEL VoL ANPOOVY vITOYN



IpotTvna Xysotoong

Apyéc '90:
e Yrdpyovv mpoPAnuate 6To AOYIGLIKO Ta OToia Emavaiaupavovtal;
* Yrdpyel 1 ouvatdTNnTo 6YE0100NG AOYIGUIKOD LE TPOTLTA,

O1 Gamma, Helm, Johnsawu Vlissides (Gang of FouratéAn&av 6t
N andvInon Eval " coe®g val'.



IpotTvna Xysotoong
O1 GoFkampticav Evav KatdAoyo pe 23 TpOTLTTOL GYEOTOCTIC OIVOVTOC
Y10, TO KoBEva.:
e Ovoua kot Katnyopio
e Yxomd (Hia ppaon)
e 2UVOVLUO,
e Kivntpo (mopdderypo mpofAnpnatoc)
* Epappociuotra (ypnouonoieiote to mpdtuma OTav:...)
e Aoun (drdypappo KAAGE®V)
* JUUUETEYOVTEG

e Yuvepyocio



IpotTvna Xysotoong

e Yuvénelec (emTuyyovOUEVO, TAEOVEKTILOTOL)

* Ylomoinon (language specific)

« Sample Code

e 'vootéc Xpnoelg (Tapadeiyloto 6 TPoyLoTIKG GUCTLLOTO)

e YyetiCoueva IIpoTuma
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IpotTvna Xysotoong

Katnyopieg

e Creational:Asyolovvtat pe t diepyocio Tne dnuovpyiog
OVTIKELUEVOV

o Structural:Atompaypatevovtal T cuvleon KAAGEOV/AVTIKEIUEV®V

» Behavioral Xapaktnpifovv tovg tpdmovc e Toue 0moiovg ot KAAGELS
AAANAETLOPOVV KOl KATAVELOVV TIC OPLOOOTNTEC

11



IpotTvna Xysotoong

O1 GoF tpoteivouv 11 akOA0VOEC GTPATNYIKEC
 Design to interfaces
e Favor composition over inheritance

* Find what varies and encapsulate it

12



Adapter (Ilpocapuoyéag)

e Katnyopia: Structural

e YxomOG. H uetatpornn ¢ oraovvoeong uiag kAGong oe uio 6AAN wov
AVOUEVEL TO TPOYPOLLO. TEAGTHS. O TPOTAPUOYVEAS ETITPETEL TH
OVVEPYOTLO, KAGTEWV, 1] OTOLO. € OLOPOPETIKY TEPITTWaN Ha nrov
a0VVaATH AOY® OTOUPOTWV O10GVDVOETEMYV.

e Yuvovoua: Wrapper

13



Adapter (Ilpocapuoyéag)

20YvVA 0 KMOIKOG HULOC KAAGNG TPOCPEPETUL Y10 ETOVOYPTGLLOTOINGT,
aAAd oot Oev €ivar ovvatny AOY® TOL OTL TO. TPOYPAULOTO OV
emBopody  vo.  YPMNGLUOTOICOVY  TIC AELTOVPYIEC TNG, OVOUEVOLV
OLOPOPETIKT] OLOIGVVOEST).

‘Eotom o0tL pio kAdon Xyediaonc €ivor e 0€omn va oyedldcel ypouues,
OAAQ QTTOUTEL OC TOPAUETPOVE TIG CLVTETOYUEVEG 0T Hopen (X1, Y1, X2,
y2) eved To TPOYpAUuLoTe TEAATEC €lvonl o€ BEom vo TopEYOLV TIC
ocuvteTayuéveg otn popon (X1, X2, yi, y2).

2uvn0me T TPOYPAUUATE TEAATEG OV EIval OLVATOV VO, TPOTOTOINOoVV
(kaOdg BpiokovTtal oM EYKATEGTNUEVAD,).

H xAdon 2Xyeolaong eivar embountd va ypnowwomombBel  ywpig
tpomonoinon (kabmc omotadnmote enéuPfoon otov KMok utog ueddoov
gtvarl SuVaATOV VoL TPOKOAESEL GPAALOTO GTIC LTOAOITEG LEDOOOVG).

Eom Bpiokel epapuroyn to mpotvno "Ilpocapupoyéac”. 14



Adapter (Ilpocapuoyéag)
[Hapdoerypa:

Epapuoyn mov yewpileton ddpopa oynuoto (onueio, ypopuéc,
TETPAYOVA) UE eviaio TpOmo, ONAadn KOAEl Agttovpyiec emi TV
GYNUATOV, OLLPOPDVTOC VIO TO CUYKEKPIUEVO £100C GYNUOTOC.

Tétoleg Aettovpyiec €lval 11 EUEAVIOT] TOL GYNUOTOS, 0 KOBOPIGUOC TOL
YPOUOTOS, N oypapn amd tnv 0006vn, o kabopiondg B€ong, To yéuouo
LLE YPOLLOL KATT.

Me dAdlo Aoya, OAa Ta oynuota Oa mpémel va evoouatmbolv ce pio
a@NPNUEVT EVVOola GYNUATOC TOL Ba TapEyel OAEC ALTEC TIC AstTovpYiEc.
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Adapter (Ilpocapuoyéag)

[Ipo@avic avtipueT®OTION:

[ToAvpopeiouos: Mia aenpnuévn kAdon opilel OAeg T Aettovpyiec g
OLLGVVOESNG, EVM 1) VAOTTOINGT TOV AELTOVPYIDV EIvOL OOPOPETIKT Y1 KAOE pio

amo TIC TOPAY®YEC KAAGELC.

To mpdypaupo meldtng eivar oe B€om va yepiletor avtikeipeva g aenpmnuUEVNC
KAAONG S TNpOVTOS £Va, OEIKTI TPOC OVTY], EVO KATA TNV EKTEAECT] TOL TPOYPALLOTOC
uetaPipalovior ¢ TUES 6TOV OEIKTN Ol O1EVOVVGEIS GLYKEKPIUEVOV AVTIKEILEV®V TMV

TOPAYOYOV KAAGEWDV.

+display()
+undisplay()
+fill()

]
+setLocation()
+display()
+setLineColor()
+undisplay()
+fill()

A

Line Square

+display() +display()
+undisplay() +undisplay()
+ill() +fill()
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Adapter (Ilpocapuoyéag)

Znteitol n tpocsOnkm ovvatotnroc oyeotaong kokAwv: Ilpénel va tpoctebel pia
véa KAGomn m omoia Oa kKAnpovouel omd v aenpnuévn kAdon Shape
VAOTTOLOVTAC TNV TOAVUOPPIKT] CUUTEPLPOPA TV LEBOO®V TOL ONADVOVTOL GTN
OLLGVVOEDT).

210 onueio avtd, Bo wpémel va ypapel 0 KOOKAC Yo Tic uebddovg display,
undisplaykon fill.

Emneion n ovyypoaen tov puefodowmv ovtdv eivor apkeETO TEPITAOKT, OPYIKA
Tpoyuotomoleiton avalntnon &VOALOKTIKNC ADONG, VWO TN UOPPN KATOL0C
KAAGTMC TOV 101 VAOTTO1EL KOKAOVC Kot eivon drafEaiun.

‘Eotm 6t evromileton pio tétowor kAdon pe to ovouo OtherCircle,n omoia
OlB€Tel TIC 101EC AgtTOVPYIEC UE OLUPOPETIKA MGTOGO ovouoto uebdowv. H
kAdon OtherCircle dev pmopel va evtaybel amevbeioc otnv epopyio TV
KAMacewv apevdg Aoym e acvuPfatotroc tov pefodov (ovopdtmv Kot
EVOEYOUEVOG TOPAUETPMV), KAUOMC Kol O10TL GTOV OPIGUO TNE OV KANPOVOLUEL
amd v khaon Shape. 17



Adapter (Ilpocapuoyéag)

H A0on oto onueio avtd sivar n dnuovpyio poag véag khdong Circle n omoia
ovimg KAnpovouel omd tnv Shape Kot katd cvvémelo eivol copPaty e Tig

AEITOVPYIEC TNC OLOLGVVOESNG), KO 1) OTO10, TEPIEYEL EVOL OVTIKEILEVO TNG KAAONG
OtherCircle.

Koatd avtév tov tpomo, n kAdon Circle umopel va petafifdalet Tic otnoeig mov
pBdvovv ce avtn, oto avtikeinevo OtherCirclerov umopei vo t1g 1kovomomeoet.
H vndpyovoo «iaon OtherCircle emopéviog oev  tpomomolsitar, oAAd
TPOCOPUOCETAL.

Atdrypaupa KAdoewmv:
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Adapter (Ilpocapuoyéag)

+display()
+undisplay()
+fill()

+setLocation()

+display()
+setLineColor()

Square

+display() +display()
+undisplay() +undisplay()
+ill() +ill()

Circle

+setLocation()
+display()
+setLineColor()

OtherCircle

+setltsLocation()
+displaylt()
+setltsLineColor()
+undisplaylt()
+filllt()
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Adapter (Ilpocapuoyéag)

H apnpnuévn khdon Shape opilel v agoipeon evoc GYNUOTOS OOTE VO UTOPEL va ypnoipomoindei amod
Tpoypaupota-teAdtes. Avo amd tic pebddovg (set Locati on kot set Li neCol or) sivar viomompuéveg
EVMD 01 VITOLOITES ALPTVOLV TNV VAOTOInoN oTig mapdywyec kKhaoelc. (H kidon kAnpovouet tnv JComponent
G Javaitol oTeE Vo UToPEl va oXeSL00TEL 6€ Eva Tapddvpo).

Shape. | ava
public abstract class Shape extends JConponent ({

public void setLocation(int x, int y) {
xTopLeft X;
yTopLeft y;

public void setLineColor(Color c) {
| i neCol or = c;

}

public abstract void display();
publ i c abstract void undisplay();
public abstract void fill(Color c);

protected int xToplLeft
protected int yToplLeft ;
protected Col or IineCol or;

0;
0.



Adapter (Ilpocapuoyéag)

Square. | ava

public class Square extends Shape {

public Square() {
rect = new Rectangl e(xTopLeft, yTopLeft, 100, 100);
}

public void paint(Gaphics g) {

super . pai nt (Qg);

Graphi cs2D g2 = (G aphi cs2D)g;

g2. set Col or (i neCol or);

rect.setLocati on(xTopLeft, yTopLeft);

g2.draw(rect);

if(fillColor !'=null) {
g2.setColor(fill Color);
g2.fill Rect (xTopLeft, yTopLeft, 100, 100);

b}

public void fill(Color c) {
fillColor =c; }

public void display() {
this.setVisible(true); }

public void undisplay() {
this.setVisible(false); }

private Rectangle rect;
private Color fillColor = null;



r
Adapter (IIpocappoyéag)
‘Eva mpoypappo TeEAATNC TPOGOUOIOVETAL 0tO TOV aKOAoVHo kmdwka. 1o avrtikeipevo S1 g khdong Square
uropovv va kAnbovv 6Aeg ot uébodot mov dnidvovtor ot dacvvdéeon g Shape.

Client.java
public class dient extends JFrane {

public void draw( Shape conponent ToDr aw)
{

}

public static void main(String[] args) {
Cient frane = new Cient();

get Cont ent Pane() . add( conponent ToDr aw) ;

Square S1 = new Square();
S1. set Li neCol or ( Col or. BLUE) ;
S1. set Locati on(50, 70);
frame. draw S1) ;

S1.fill (Col or. ORANGE) ;

S1. undi spl ay();

S1. di spl ay();

frane. set Si ze(400, 400);
frame. setVisible(true);
frame. set Def aul t G oseQperati on(JFrane. EXIT_ON _CLOSE) ;

1}



Adapter (Ilpocapuoyéag)

YmoOétovpe ot vmdpyer on pia kAdon OtherCirclen omoia diaBétel vAoTOMUEVEG OAES TIC
avtiototyec LeBOOOLGS, e SUPOPETIKES OUMC LITOYPOPES, amokAgiovTac TV arevbeiog ypnomn and
évav et o omoiog yvopilel ™ dwovvdeon g Shape.lo mopddetypo, Eva TpOYPOLLO
TeMATNG, Umopel va capavel pio AMoto omd GYNUATO Kol Vo To. 6YXEOIALEL, KOADVTOS TIC 101€G
uebodovg (avtég mov oniAmvoviar ot Shape)yo ola to oyfuata. O kndwkog g OtherCircle
QOIVETUL TOPOKATO:

23



OtherCircle.java







Adapter (Ilpocapuoyéag)
[a v TpoGapuLoYN WOGS TETOWNS KAACTS GTNV VTAPYOVGH OlUGVVOEST),
onuiovpyeiton pia kAdon "Ilpocapuoyéag”
- 1 omoia kKAnpovouet T Shapecot

-KOTA TN ONUIoVPYio TS ONUWOVPYEL LE TN GEPA TNS EVO AVTIKEIUEVO
¢ Tpocapuolouevne khaong OtherShape.

H «Adon Circle mov £yel to poAo Tov TPOocaPUOYEN, DAOTOLEL OAEG TIG

HEBOOOVE ATOGTEALOVTOS KATAAANAQ UNVOUOTO GTO TPOCUPUOLOUEVO
OVTIKELLEVO.

26



Adapter (Ilpocapuoyéag)

I'evikn) Aopn — E@pappoyn

e DEAETE VO YPNCLUOTOMNCETE Uic LTAPYOVLOO KAAGT], AAAQ T
O1GVVOEST TNG 0V GLUPAOICEL HE TIC aVAYKES GOG.

* 'Evog mpocaproyéag khdong (class adapterpnoiponolei moAlamin
KANPOVOUKOTNTO Y10 VO TPOCOAPLUOGEL L0 OLLGVVOEST] GE Uiol AAAT.

2T0)X0¢G

+Aitnon()

Z}

NpoocappolOpeEVOG

+E1diknAitnon()

Z}

Mpoocapuoyéag

+Aitnon() o

___——-EdiknAimon(); ﬁ




Adapter (Ilpocapuoyéag)

* 'Evog mpocapuoyéag avtikeipnévoo (object adapterffaciletor ot
ovvleon avtikelwévoy kot ot doPifacn unvopdtov (delegation).

210)0C NMpoocapuolOpevog
I . —>
+Aitnon() +E10IkAAIThoN()
/\
NMpoocapuoyéag
TTPOCAPHOLOPEVOG
+AiTnon() o-..__
T _ T~

~MNpoocappolopevog -> EidIKAAIThON();

28



Composite EvvOero)

e Katnyopia: Structural

e Y xomOG. H o0vOson ovtikeluévawy ae 0evopoEIoels OoUES Y10, THV
AVOTOPOOTO0N IEPOPYLOV TUNUOTOS-0A0V. TO TPOTOTTO TYedioonS
"20v0eto" emitpémel aTo. TPOYPOUUOTO, TEAGTES VO OLOYEIPILOVTAL LUE
EVIQLO TPOTO TOOO TO. OVECOPTNTO. OVTIKELUEVA, 000 KOl OOVHETEIS
OVTIKELUEV OV

e YUVOVLU -

29



Composite EvvOero)

[ToAD cvyvd, e pio €papuoyn, €KTOC OmTO UEUOVOUEVO OVIIKEILEVA
(m.y. Tpoyoc, Mnyovn, Kabioua), vepictavtal kot covOeTo avtikeipevo
ToL TEPLEYOLVV N TEpLAauPdvouy Al avtikeipevo (m.y. AvtokivnTo).

20VvNONC AVTILETOTION: YPNOT WO GYECNG TEPLEKTIKOTNTOC UETASY TNG
KAAOMNC TOV AVIITPOSMTEVEL TO OAOV (TepikAeiovca KAGON) Kol TV
KAAGE®V OV AVTITPOGMOTEVOVY TO TLUTLLOTO.

Melovektnua:  Agv  EMITIPEMEL  TOV  OUOLOUOPPO  YEPICUO TV
QVTIKELEVOV OO £VOL TPOYPOLLLLOL TEANTT).

30



Composite EvvOero)

[ mopadetyua, pio GAAN e@apuoyn, Oa mpeEmel va Ot pel OEIKTES KOl
po¢ avtikeipeva tomov Tpoyog, Mnyavr, Kdbiocua, aAld kol ogikteg
TPOC aVTIKELLEVO TOUTTOL AVTOKIVNTO.

Aoupdvovtog  vmOyn  TOLC  TPOTOPYIKOVS  GTOYOLC  TOV
QVTIKEILEVOGTPAPOVS TPOYPOUUOATIGUOV, av mtpoctelel 6T0 cvuoTnua
wo véa ovvletn kAdomn (my. Aem@opeio), TOTE 0 KMOOKAC TOV
TPOYPAUUOTOC TTEAATT, O TpEmel va Tpomomondel yio va €ivat ovvatog
0 YEIPLOUOC TV VEDV UVTIKEILEVOV TUTTOL AEMPOPELO.

H avtiwetonion avtod 1oL TPOPANUATOC, EMITUYYAVETOL HE KOUWO
TPOTO UE TO TPOTLTO GYEOlaoN G " XVVOeTO",

31



Composite EvvOero)

[Hapdoerypa:

Ot gpapuoyéc mov 6YeOALOVV TOADTAOKO Ynelokd KukAouoto V0LSI
AVTILETOTICOVV OTTOLUONTTOTE OVIOTNTO MG OVTIKEILEVO.

Kd&Oe avtikeipevo £€xer opiouévec Aertovpyieg, UETACD OUTOV 1
GYEOLOGT) TOV.

Optopéva and ta avTiKeiLEVa elval TpOTAPYIKA Kol 0gV avaADOVTOL
nepattépm (m.y. Aoyikéc modeg AND, OR, NOT),eved dAAla avTikeipeva
glvol oOLVOETOL KO OTOTEAOVVTIOL OO TPOTUPYIKEG TOAES (m.y. €vag
minpng adporotg — Full Adder).
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Composite EvvOero)

[Hapdoerypa:

O ypnotnc eivon ce Oéom va ONUIOLPYNGEL OTOLNONTOTE GVVOETN
ovtotTnTa Kol va tnv mpocBécel oty epapuoyn. H oyediaon evog
GUVOETOL AVTIKEWEVOD OLCLUCTIKG GLVIGTATOL GTN GYEOLOGT TOV €Tl
LEPOVS TUNUAT®V TOV.

[ To AOyo avtd, givor emBountn 1 evioio OVIILETOMICT OA®MV TV
OVTIKEIUEVOV.

To mpdTLIO GYedlaong "2VVOETO", EMTPENEL TOV AVAOPOUIKO OPIGUO
TEPLEKTIKOTNTOGS, MGTE O1 TEAATEC Vo Unv avtilauPdvovial tn olpopd
LETAED TPOTAPYIKDOV KOl GOVOIETOV AVTIKEIUEVOV.
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Composite EvvOero)

To onueio KAewl oto TPOTLITO GYEOlOIOTC "2VVOETO" €lvonl M VIOPEN
L0G OPNPMNUEVIS KAACTC TOV OVOTOPIGTA TOGO TPOTAPYIKEC KAAGELC
0G0 Kol TEPIKAEIOVGEC KAAGELC.

[ TN ouyKeEKPIUEV EQPOPUOYN, NI aPnPNUEVT] KAGoT €ivonl 17 KAAGT
ECdptnua. Oa mpémer va onuewwbei, o0t n xAdon ECqptnua mov
eledyetol and To TPOTLTO, OEV EYEL AVTIGTOLYIN LLE OTOLONTTOTE PLGIKN
EVVOL0, TOV TPOYUATIKOV KOGLLOV.
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Composite EvvOero)

I

+draw()
+add(Component)
+remove(Component)

components

R S - for all g in Component I
+add(Graphic)

g.draw()
+remove(Graphic)
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Composite EvvOero)

OEToviag TIC AELITOLPYIEC  YEPIOUOL TOV  OVTIKEIWEVOV OV
eumepiEyovron o€ pio mepikieiovoa kAdon (add, removeptnyv kAdon
Componentpio ta aviikeipeva aviipetomiCovronl ue tov 1010 akpiPmc
TPOTO, €EAG@UAIlovTac Olapdaveln. QoTtOGO Onulovpyeiton 10 €ENG
npofAnua: o 11 KAdoeic eOAla (6mmwc ot AND, OR, NOT) eivon
ovvortov vo. kKAnBovv ot Agttovpyieg add, removent omoieg dgv £yovv
vOnua.

Evalloktikd, o1 Aettovpyiec avtég eival ovvatov va onAmBolv otny
KAdon Circuit, ®ote omoladNmoTe OmOTEIPO. Vo, Tpootebovv 1N va
owypagovv avtikeipeva ce avrikeipevo tomov AND, OR 11 NOT va
aviyvevlel katd TN LETAYAMTTION, eacParilovtog acpdAcia. Q6TOGO,
GTNV TEPITTMGT AVTY], Ol TPWTUPYIKES KAAGELC KOl 01 cVVOETEC KAAGELS

EYOVV OLAPOPETIKT] OLOIGVVOEGT)
36



Composite EvvOero)

cl ass Conponent {
publ i c:

Conponent (string text); / /
virtual void drawm() = O: [ apiydc vnepBoatirp -> [/ Sev
UAOTIO LOUVTOL oavTLlKelpeva

virtual void add(Conmponent*) {};

virtual void renpove(Conponent*) {};
pr ot ect ed:

string identifier;

}
Conponent : : Conponent (string text)
{
identifier = text;
}

37



Composite EvvOero)

Mia Tpwtoapyikn KAAo™, 0nmg pio kAdon tuing AND, onAovetatl mg
mopdymyn ¢ kKhdong Component:

class AND : public Conponent {
publ i c:

AND(string text);

virtual void draw);
¥

voi d AND: : draw()
{

cout << "AND " << identifier
<< " |Is being drawn" << endl;



Composite EvvOero)

H «\don Circuit etvon pia mepikAeiovoa KAGon 1 omoia €ivat dSuvotov va
TEPLEYEL AVTIKELUEVOL:

- TPOTOPYIKDOV KAAGEWV (.. éva KOKA®Ua Tov amoteleiton and ToALS),
- QAA@V oOVOETOV KAAGEMV (m.y. éva kiKAmpa Tov arnoteheital amd GALo KUKADLOTO)

- OVTIKEIUEVA Kot TV 000 KT yoplt®dV (£va KOKAMLO TOV OoTEAEITOL OTO
TOAEC Kol AL KUKADUOTOL).

['ta To AOYO avTO, pia oo TIC 110TNTEC LAOTOLEL EVaV TEPLEYOVTO,
(container) onmc éva dtavvuoua (Vector),ovpd (queue) simid cuvdedeuévn

Mota (list), otoifa (Stack)x.o.k, mov meptAapuavovial oTnV TPOTLTN
BipAroOnkn g C++ (STL):
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Composite EvvOero)

class Grcuit : public Conmponent {
publ i c:

Crcuit(string text);

virtual void draw);

virtual void add(Conponent*);

virtual void renove(Conponent *);

private:
vect or <Conponent *> conponent s;

i
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Composite EvvOero)

H Aettovpyia draw ypnoiponotiei évav emavainmn (Iterator)ywo va dtotpé€et 60 Ta
oTolyEia Tov olavdcuaTOC ComMponents, kot vo KOAEGEL LEGM AVTOV TN AElTovpYia
draw tov kd0e avtikeévov mov tepthapBaverot:

void Crcuit::draw)

{ cout <<"Grcuit "<<identifier<< " iIs being drawn" << endl;
std::vector<Conponent*>::iterator i;
f or (i =conponents. begin(); i!=conponents.end(); i++)
(*1)->draw();
}

41



Composite EvvOero)

Ot Aertovpyiec add kar remove eicdyovv Kot OLoypA@OVY OVTIKEILEVA, TUTOV
Component (apa otdnmote) and t0 ddvocua OV gival amwobnkevuévo GTo

HELOC 0edopEVmY components:
void Crcuit::add(Conponent* conp)

{
conponent s. push_back(conp) ;
}
void Crcuit::renove(Conponent* conp)
{
vect or <Conponent*>::iterator i;
f or (i =conmponents. begin(); i!=conponents.end(); i++)
£ ((*1) == conp)
br eak;
conponents. erase(i); 42



Composite EvvOero)

Me 1t ypnomn 1oL AVEOTEPOL TPOTVTOL &£ivor TAEOV dvvat 1 Onuovpyia
OTOLOVONTOTE TPWTOPYIKOV 1 GUVOETOL OVIIKEIUEVOL KUl O YEPIGUOS TOVG LE
EV10.L0 TPOTO:
int main() {

AND Gl("Gatel");

AND G2("Gate2");

Crcuit C1("Crcuitl");
Cl. add( &Gl) ;

Cl. add( &&2) ;

AND G3(" Gat e3");

Crcuit C("Crcuit2");

C2. add( &33) ; [ | mpooBkn amAoU octolyelou
C2. add( &C1) ; | | mpooBkn oUvOetou otolxelou
GlL. draw) ; /'l xolvy dLactvdeon
C2.draw() ;

43

return 0; }



Composite EvvOero)

['evikn Aoun — Epapuoyn

To mpoTLTO GYedlaong "XuvOeTO” YpNnoILOTOLETOL OTAV:

e BéNeTE TAL TPOYPAUUATO TTEAATES VO, LTTOPOVV VO, YEPILOVTUL LELOVOUEVAL
avTiKkeipevo kot ovvOeto ovtikeipeva (CVALOYEC amd GAAO OVTIKEIHEVA) LE
TOV 1010 TpOTO

2UOoTarTiko

+Aeiroupyia()
+1Tp0o0BnRKN(ZuoTaTIKO)
+01aypa@r(ZuoTaTiko)

T

OM 20vOeTO
UAAO
ouoTaTiK&
- +Ahemoupyia() - T for all g in cuoTaTikG
+Aerroupyia() +Tpoodnkn(zuoTatkd) | T g-Aermoupyia( )
+01aypa@i(ZuoTaTikd) 44




= Situation: Two parts of a program are already
implemented; a class that generates data and another
class that uses data.

||q_-.:-|-:--;|

Crataizeneradogy  fpr---=====-=- * FIFC
J*iEnerareEianad i FIRD o L LS R Tl o
+CempaeEl i Ohes
rEizells dnT
Darallzar Dacaliueus

ST L g T aluee ) sl [uaw( 1 [Lam]
it Iyssi i [tem
i [RESpLYE i bBdlaan

» Problem: FIFO and DataQueue have incompatible
interfaces!

» But they do the same thing — adapt!
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CCEALTS

DataGenerator

sheneratebazall: FEFD

sadd (o joct )

sFamvn{l): Jhject
f==igei ki Ent

DataQueue

ssplatad g Datalugug)

+

Pucltemii:[cem)

T

Gerltemd): ITtom
tIaEapiyil ! Boslean|

!I.IJ.J.IJ.II.J.IJ.J.'- FIF“ *'—.

AdaptedFIFO

sadapterFIFDI 210 ET D)
sPut Tremi ] Trem)
+EkTtenl 32 Iten
+IsExptyi i boolean
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public clazz AdapterFIF0Q extandsz DataQueue {
public AdapterFIFO(FIFO fifo){
thiz.fifo=fifo;

public void putItem(Itam i){
fifo.add( (Object) 1i):

public Item getItem(){
f+ Assume we can type cast =/

raturn (Item) fifo.removel();

public boolean isEmpty(){
retiirn fifo.gatSize() == 0 }:
"
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* 'Eotm £va cuoTtnuo olayeiplong
Babuporoyiwv, OTTMC TOPOVGIALETL OO TOV
KMOOTKM KOl TO OLAYPOUULUO KAAGEMV. € 0VTO
TO GUGTNUO TPOGHEGTE TIC TAPAKATM
AErTovpYyiec:

—Eva padnua umopetl va givon €pyacstnplako,
Oewpiog 1 GuVOLOCUO TOV TAPATAV®, O BaBuog
TPOKVTTEL UE OLAPOPETIKO TPOTO Y1d TO KAOEVQL.
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void Professor::addGrade(int student_id, Courserad&g) {

/I Let courseld be the id of the course under study
¢ = teachedCourses.findCourse(courseld)
/Il Let grade__ be the grade of the correspondingesti
g = Grade (grade );
institution.setGrade(student _id, c, g);
}
void Institution::setGrade(int student_id, Cours&cade g) {
Student s = users.findUser(student_id);
bool success = s.setGrade(c,q);
If (success==true) users.alterUser(student_id,s);
else; // message
}
bool Student::setGrade(Course c, Grade g) {
bool s = courses.findCourse(c.getld());
if (s == false) return false;
else {
courses.setGrade(c,q);
return true;

}
}

void courselList::setGrade(Course ¢, Grade g) {
Course c¢_ = new CourseWithEvaluation(c);
c_.setGrade(Q);

alterCourseList(c.getld(), c );

}
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User
-LSErnams .

UserList

-password
-name

-icl:

+loging)

UZers

Professor

Student

Sy=stemAdmin

'Jra_dc]Grade(irﬂ'it_‘r,_EuUrse, Grace)

'JraddCuUrs'g{int_ ih)
+setGrade(Course, Grads)

selectedCourses

1

+$ddUsEr(User}
+remavellser(int id)
+atterUser(int id, Liser)

CourseList

teachedCourses

——>i-name

+addCourse(Course)
+removeCourselin id)
+findCoursedint id)
+setGradeCourse, Grade)
+atterCourselist(int idl, Course)

+addUszer(User)
{}HemaveUser(iﬁt icl}
+atterUser(int id, User)
+inclllser(int id)

1

Users

¢

Institution

-'I"Iﬁ,!‘l'le

COUrses
®

Course
icl

-type

CourseWithoutEvaluation

CourseWithEvaluation

+setGrade(Grade)

availableCourse

+.ﬂndC_aursei{ir[t'!'ﬂj
addCourselint id) _
+setGrade(int id, Course, Grade)
+addlzer(User)
Hremovellser(int id)
+atterUser(int id, User)

Grade
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oyl Parackgen for UM Standard Eddiin]

t_courses

S_COUrses

‘availCourses

courseT ypes
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* 'Eotw évo cootpo 1aSi010TIKOD Ypaeiov, 61mg TapovstaleTat amd
TO TIOPOKATM S0y PAULO KAAGEDV. ZE QVTO TO GUGTNHO TPOGHESTE TI
TOPUKAT®O AELTOVPYiES:

O Todwwwtedg Ipaktopag Oo pmopei va maipvet amd 1o cHoTHA
EKTUMMCELS GYETIKE [LE TOVG EYYEYPAUIEVOLG TTELATEG GE KAbE TAKETO Kot
Mota e TI TpocsPopEg mov xovv dnuovpyndel pepovouéva, and Tovg
TeEMATEC.

Aopupavovtog v Oy OTL o1 1310TNTEG departurecou destination
nepthaupfdavouv nkn popopieg ¢ 1d1ac katnyopiag, emBountn eivou 1
onuovpyia o véag kKAaong Location gomodeacia).

O opiopog Tov HEGOV HETAYOPAG TTOV ypncluomouidnke Oa mpénet va
yivete uéom tov KAdoewv Transport, Airplane, Train, Ship, Bus.

Oa TPEMEL 6TO VEO GVGTIUO VO VILEPYOVV TTANPOPOPIES CYETIKA LLE TOL
EEVOOOYEIDL GTOV TOTO TOPAULOVIG KOl AVTOUATOG DITOAOYICUOG 0&iac o1
KAdon VacationPackage
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packages

QSEFE

customer

customers
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Wisajat Piarackeen o LML Stanibid Extio o T=FRERRN

users

packages

2 locations mean_of trang

‘customer

cligtomers

pay_method
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