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[Mpdtutto oxediaong (Design pattern)

Mo BEATION TIPAKTIKN YL TNV QVTILETWTILON EVOC
OXEOLAOTIKOU TIPOPANUATOC GTO AOYLOULKO.

e 'Evag tpomog dounong/otapBwaong Tou KWOLKA YL TNV
ETILALVON €VOC CUYKEKPLUEVOL TIPOBANUATOC (OXL O
KWOLKOC KaB' auTo().

e H uttepPOAIKN XPNON TWV TIPOTUTIWV UTIOPEL VO ETILPEPEL

TIEPLOTOTEPA TIPOPANUATA ATT' 00X AVVEL (KAVEL TOV
KWOLKO TtIlIo duovonTo).



AlOTO AVOYVWOUATWV

Erich Gamma, Richard Helm, Ralph Johnson, John Vlissides,
"Design Patterns: Elements of Reusable Object-Oriented
Software", Addison Wesley, 1994, 0-201-63361-2.



KOpla €idn mpotuTmtwyv

e ApxltekTovika (architectural)
o MVC, Multi-tier, k.&

o KaTtooksvooTIKA (creational)
o Factory, Builder, Object Pool, Singleton, k.a

e Aouka (structural)
o Adapter/Wrapper, Bridge, Decorator, Facade, Proxy,
K.&X
e Yuumeplpopag (behavioral)
o Chain of responsibility, Command, Iterator, Mediator,
Observer, Strategy, Template method, Visitor, k.&



APXLTEKTOVIKA TIPOTUTI

e Ta eldape OTIC avTioTOLXEG SLOAEEELC

e AoxoAouvtal pe TN dLlapOpwaon Tov KWOLKA ag VPNAO
XPXLTEKTOVIKO ETUTIESO (UTTOCUCTNHUATA, CUOTATLIKA,
ETUKOLVWVIA LETAEV TOVC).



KataokevaoTik®, OOULKA KOL TT(POTUTIX
CUUTIEPLPOPAG

e O T OOVUE OTN CUVEXELN

e AoxoAouvtal pe TN SLlapOpwon Tou KWOLKA 0TO XOUNAO
ETUTTESO TWV KAACEWV (KATOOKELN, OOMN KOl
OUUTIEPLPOPA OVTLKELUEVWV).



MopAOELypa OXEOLAOTIKOU TIPOTUTIOU



Visitor

* AldXWPLOPOC TOV aAyopilOpov aTto Tn Oour OsSOUEVWV.

e H "Aoywkn" tng emiokePng ota aTtolxela TNG OOMNG
(traversal) dtaxwpidetal amo tn doun auth KaB' auTn.



Mopddetypa

interface TreeVisitor {
void visit(TreeNode node);
}

abstract class TreeNode {
TreeNode getlLeft();
TreeNode getRight();
int getValue();
void accept(TreeVisitor visitor) {
visitor.visit(this);
}
}




YAomoion

class PreOrderTreeVisitor implements TreeVisitor {
public void visit(TreeNode node) {
int value = node.getValue();

//do something with the node's value

//then traverse from left to right (pre-order)
TreeNode left = node.getlLeft();
if (left != null) left.accept(this);

TreeNode right = node.getRight();
if (right != null) right.accept(this);




Mpaypotiko MNapadeypa (Java 7+
FileVisitor)

java.nio.Files

static Path walkFileTree(

Path start,

FileVisitor<? super Path> visitor
) throws IOException
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java.nio.file.FileVisitor

interface FileVisitor<T> {
FileVisitResult postVisitDirectory(T dir,
FileVisitResult preVisitDirectory(T dir,
FileVisitResult visitFile(T file, ...)

FileVisitResult visitFileFailed(T file,
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KATtaoKeuaoTIKA TtpOTLTIA oXeOLONG

[TPOTUTIOl OXETIKA [E TNV KATOOKELN QVTLKELMEVWYV /
OTLYMULOTUTIWVY
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[Meplexopeva

1. Singleton

2. Factory Method
3. Abstract Factory
4. Builder

5. Object Pool

6. Prototype
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Singleton

2KOTtOG: Na SLa@UAGEEL OTL L KAQDN £XEL MOVO €V
OTLYMLOTUTIO (KOL VO TIPOCYPEPEL TNV TIPOCPaon o€ AUTO)
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[Mopddetypa

Eager initialization

¥

public class Configuration {

private static final Configuration c = new Configuration();
private Configuration() {

}...

public static Configuration getInstance() {
return c;

}

ATIO TO repo Tov padnuatoqg
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Lazy initialization

public class Configuration {

}

private static Configuration c;
private Configuration() {

}...

public static Configuration getInstance() {
if (¢ == null) {
synchronized(Configuration.class) {
if (¢ == null) {
c = new Configuration();
}

¥
}

return c;

}
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[Mpaypatiko tapadslypa (JVM
Runtime)

http://docs.oracle.com/javase/8/docs/api/java/lang/Runtime.h
tml#getRuntime--
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http://docs.oracle.com/javase/8/docs/api/java/lang/Runtime.html#getRuntime--

2u¢ntnon

e To singleton mpoTLTIO €€UTNPETEL OTAV BEAOLE EVaC
"evaloOnTog" yia TNV EQapuoyr TOPOC Vo
QPXLKOTIOLELTOL HOVO pia popa (Tt.X. configuration file
reader, data access handler, kAtt.)

e [1poPANUOTIKY) KANPOVOULKOTNTA (AOYyw TOUL private
constructor)

o ATTOUTELTOL TIPOCEKTIKN KaL "PEOWAN" e@apuoyn Tou
TIPOTUTIOV
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Factory Method & Abstract Factory

2KoTtoG: Na amokpUPOouV TIG AETITOUEPELEG ONULOVPYLOG
"ouyyEVWV" OTIYULOTUTIWVY
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Factory Method (aka Virtual
constructor)

Eva pocBeto eminedo avakatevbuvaong / agaipeong (level
of indirection) otnv amevBeiag eKTEAEON EVOC KOATOOKEVOOTH)

(constructor).

H kA&on - xpnotng Pacidetal 0Tov TUTIO TWV OTIYULOTUTIWY
KOl OXL O OUYKEKPLUEVN KAGaON (concrete class).
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MNoapadetypa

abstract class MVCResource { //controller
abstract User createUser(HttpRequest req)
void doService(HttpRequest req, HttpResponse res) {
User user = createUser(req)
Template tpl = Helper.getTemplateFrom(req) //view
Context ctx = Helper.createContextFrom(req) //model
tpl.render(user, ctx, res)

}
¥
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class PublicResource extends MVCResource {
User createUser(req) {
String id = req.getCookie().get("session-id")
if (id) {
User user = SessionDB.getUserFrom(id)
if (user) {
return user //for logging purposes
}

}
return User.ANONYMOUS;

}
}
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class ProtectedResource extends MVCResource {
User createUser(req) {
String id = req.getCookie().get("session-id")
if (id) {
User user = SessionDB.getUserFrom(id)
if (user && user.isAuthorizedFor(this)) {
return user

}
}
throw new AuthorizationException("Not authorized")
}
}
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2u¢ntnon
Xprjon Tov TtPOTUTIOV:
® OTOV ML KAQON Ogv UTtopel va "Eepel TIANPpWC" Tt
oTlyoTUTIa B dnuovpynBouv
® OTOV ML KAGON "OeAel” va peTaBeoel TNV appodloTnTa
SNHULOVPYLOG OTIYULOTUTIWY O VTTOKAQCELG TNG

® OTOV UTIOPEL VO TIPOKUVWPEL CPOAUD (exception) evTOg TwV
KATOOKELAOTWV (constructors) wote va amo@euyxOouv
"aoLVETN" OTLYULOTUTIX
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Abstract Factory

Eva interface dnuiovpylag "ouyyevwv" oTIyULOTUTIWVY
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Moapadetypa

interface Product {

}...

class Tablet implements Product {

}...

class Mobile implements Product {

}...
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interface ProductFactory {
Product newProduct(HttpRequest req)
}

class TabletFactory implements ProductFactory {
Product newProduct(HttpRequest req) {
//process req
return new Tablet(...)

}
}

class MobileFactory implements ProductFactory {
Product newProduct(HttpRequest req) {
//process req
return new Mobile(...)

}
}
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class ShopingCart {
private final List<Product> = new ArrayList()

static Map<String, ProductFactory> factories = [
"Tablet": new TabletFactory(),
"Mobile": new MobileFactory()

]

void addProduct(HttpRequest req) {
String family = req.getParameter("family")
ProductFactory factory = factories.get(family)
if (factory) {
products.add(factory.newProduct(req))
}

else {
throw new BadRequestException("Invalid product family")

}
}
}
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2udntnon
Xpnon Tou TTPOTUTIOV:

® OTOV ML KAQCON €lval aveEAPTNTN TOU TIWG
SNULOVPYOUVVTAL N AVATIOPIOTAVTOL TX "OTOoLXELA" TIOV
OLVOETEL

e OTOV ML KAGon Ba "amoaaoicel" oto runtime Tt
OTLYMLOTUTIO TIPETIEL VO ONLovpynBouv
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[Mpayuatiko Ttapadetypa (XML
Parsing)

https://docs.oracle.com/javase/8/docs/api/javax/xml/parsers/
DocumentBuilderFactory.html#newlnstance--
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https://docs.oracle.com/javase/8/docs/api/javax/xml/parsers/DocumentBuilderFactory.html#newInstance--

Builder

2koTto¢: Na attAomtolnoel Tn SnUlovpyila cUVOETWVY
QAVTIKELMEVWV (TTOV QTIALTOVV TIOAAEC TIAPAUETPOVC)
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Moapadetypa

Something s

new BuilderOfSomething().
setAnOption(1).
setAnother("x").
setAFlag(false).
build();
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H vAomoinon

class BuilderOfSomething {

}

private Something s;

BuilderOfSomething() {
s = new Something();

}

BuilderOfSomething setAnOption(int option) {
s.setInt(option);
return this; //allows chaining of calls

}

BuilderOfSomething setAnother(String option) {
s.setString(option);
return this;

}

Something build() {
return s;
}
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Mpaypotiko Mapadstypa (Guava
Cache)

Cache<String, X> cache = CacheBuilder.
newBuilder().
maximumSize(100).
expireAfterWrite(1l, TimeUnit.MINUTES).
removallListener(
new RemovallListener<String, X>() {
@Override
void onRemoval(RemovalNotification<String, X> n) {

.-
}).
build()
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[Mpayuatiko MNapadstypa (Guava
Cache)

Cache<String, X> cache = CacheBuilder.
newBuilder().
maximumSize(100).
expireAfterWrite(1l, TimeUnit.MINUTES).
removalListener( (RemovalNotification<String, X> n) -> {

b.
build()

36



If you have a procedure with ten parameters, you
probably missed some.

Alan Perlis
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Ju¢ntnon

e ATTOQUYI KATAOKEVAOTWVY HE TIOAAEG TIAPAUETPOVG (> 6)

e ETiIAOYN TOUL XPNOTN TIola TIaPAUETPOo Ba Beosl pnta (ot
vTtoAolmeg Ba tapouv karmola default Tiun)

e H "kataokevaoTikn" dtadikaoio tpemel va vrtootnpidel

SLOPOPETIKEG "AVATIOAPACTACELS" YL TA AVTLKEIMEVA VTIO
KOTOOKELN
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Object Pool

2komog: Na datnpnoel "(wvtava” o€ pa popen evoLapeong
UVNUNG (cache) avTIKEIHEVO TWV OTIOLWV N KAXTAOKELN Elval

P’
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Ju¢ntnon

Thread Pools, Connection Pools, KTA.
MoTifo borrow & return.

EK TWV TTPOTEPWV KATAOKEVN CUYKEPLUEVOU TIANB0oLC
QVTLKELLEVWV TIOU ETIAVOXPNOLLOTIOLOVVTAL OVTL VX
KOTOOKELALOVTOL KOL VO KATOOTPEPOVTOL O KAOE

xpnon.
Avw Opla 0Tn deapevon TTOpwV (amo@uyn emBEcewv
TuTtov Denial-Of-Service).

MikpQ OpLlal UTTOPEL VO LELWGCOLV TNV aTodoaon.
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Moapadetypa

Database Connection Pool oto repo touv palnuoatog
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Thread Pools (Java 5+ Executors)

java.util.concurrent.Executors

static ExecutorService newCachedThreadPool()

static ExecutorService newFixedThreadPool()
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ATtO 1o Javadoc

newFixedThreadPool()

Creates a thread pool that reuses a fixed number of threads
operating off a shared unbounded queue. At any point, at
most n threads will be active processing tasks. If additional
tasks are submitted when all threads are active, they will wait
in the queue until a thread is available. If any thread
terminates due to a failure during execution prior to
shutdown, a new one will take its place if needed to execute
subsequent tasks. The threads in the pool will exist until it is
explicitly shutdown.
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newCachedThreadPool()

Creates a thread pool that creates new threads as needed,
but will reuse previously constructed threads when they are
available. These pools will typically improve the performance
of programs that execute many short-lived asynchronous
tasks. Calls to execute will reuse previously constructed
threads if available. If no existing thread is available, a new
thread will be created and added to the pool. Threads that
have not been used for sixty seconds are terminated and
removed from the cache. Thus, a pool that remains idle for
long enough will not consume any resources.
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Prototype

YKOTIOG: Anploupylat VEOU OTLYMLOTUTIOU OTtO TV “avtiypaen”
EVOG UTIAPXOVTOG
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Java Cloneable

http://docs.oracle.com/javase/8/docs/api/java/lang/Object.ht
ml#clone()
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http://docs.oracle.com/javase/8/docs/api/java/lang/Object.html#clone%28%29

Mopddetypa

Shallow cloning vs deep cloning

https://programmingmitra.blogspot.gr/2016/11/Java-Cloning-
Types-of-Cloning-Shallow-Deep-in-Details-with-Example.html|
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https://programmingmitra.blogspot.gr/2016/11/Java-Cloning-Types-of-Cloning-Shallow-Deep-in-Details-with-Example.html

Copy Constructor pattern

EvoAAoKTIKA 0TOo cloning

public Person(Person original) {
this.id = original.id + 1;
this.name = new String(original.name);
this.city = new City(original.city);
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