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[leplexopeva

1. BAOlKEC OXEQLOOTIKEG APXEG AOYLOULKOU

2. H evvola tou texvikou xpeoug (technical/design/code debt)

3. AVTIKELMEVOOTPAPNG TIPOYPOAMUATIONOC (UE TIOXPADELYATO O
Java, Javascript)



1. 2XeOLOOTIKEG OPXEG AOYLOULKOU



[Mowo €ivot to (nToVEVO

Noa oxeOLA00VE TO AOYLOMIKO HE TETOLO TPOTIO TIOU VA EVAL:

e sukoAovonTto (comprehensible)
* £TIEKTAOLUO (extensible)
o e&eAifpo (evolvable)

e guvtnpnoluo (maintainable).



Apaipeon (Abstraction)

OepeAlwdng evvola

e "H gvvOlOAOYIKN OLOOIKOCIO KOTQ TNV OTIOLO T(POKUTITOUV
YEVIKOL KOVOVEG OTIO TNV £EETAON ETILUEPOVG TIAPASELYUATWV. "
(Wikipedia)

e XPNOLUOTIOLEITOL OE TIOAAEG ETILOTHEG.

e ATIOTEAEL TO KUPLO EPYOAELO OXESLATHOV.



Apaipeon

AvamapaoTtaon VOg OUCLWOOUE XOPAKTNPLOTIKOU TOU AOYLOMLKOU
XWPIG TIG OEVTEPEVOVTEG AETITOMEPELEG.



Moapadetypa

interface Item {
String getId()
void setId(String id)
Map<String, Object> toMap()
void fromMap(Map<String, Object> map)

}

interface Datastore {
Item load(String id)
void save(Item item)

}




BeAtiwon (Refinement)

® JUUTIANPWMATIKA Stadlkaoia TG apaipeong

* TUNUOTLIKN TIPOCAPHOYN TWV QPOLPECEWV OE VEEC ATIOUTNOELG,
TIEPLOPLOMOVG ) ATIOPATELG



Moapadetypa

interface Datastore {
boolean exists(String id)
void load(String id, Function<Item> callback)
void save(Item item, Function<Item> callback)

}




Refactoring

e H Sladlkaaia EmavaTpOCaPUOYNG TOU KWOLKA WG TUNUO
KATIOLOG PEATIWTIKAG ATIOPACNG

e AutopaTtoToleital amo ToAAa IDEs

® Qo SOVUE AETITOUEPEC TIAPADELYO OE ETIOUEVN OLAAEEN
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Tunuoatomoinon (modularity)

AVOAVOULUE EVO TIOAUTIAOKO CUOTNO OE ETILUEPOUG
ATIAOVCTEPA TUAMOTO

2XEOLACOVE EEXWPLOTA TO EVA TUNO OTIO TO GAAO

2uvOETOLUE EQVA T TUNHOTO KOL TIG OAANAETILOPATELG TOVG
OE EVA EVIOLO TUVOAO

Me okoTto tn SlevkOAVVOoN TNC VAOTIOINONC, TNC CLVVTHPNONG
Ko TNG €€EALENG TOL AOYLOULIKOU
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The most difficult design task is to find the most appropriate
decomposition of the whole into a module hierarchy,
minimizing function and code duplications.

N. Wirth
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Atntokpun mtAnpowopiag (information
hiding)

e H amokpuyn TwWV XAPOAKTNPLOTIKWY TIOU UTIOPEL va aAAGEouv
OTO AOYLOMLIKO (OXEOLAOTIKWY OTTOPATEWV, AETITOUEPELWV
VAOTIOINONG) ATIO TA GAAC TUNMATO, WOTE VX
EAOXLOTOTIONO0UV Ol OAAQYEG TIOU OTIALTOUVTOL OV/OTOV
TIPOKUVWEL N aAAayn

e [lapoxn otaBepwv interfaces (aPaPETEWVY) yLa TNV
ETIKOWVWVIA HETAEL TWV TUNUATWV
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2UVOUPELG EVVOLEG / OPXEG

e EvBuAdakwon (encapsulation)
e ALOXWPLOMOG eVOLaPEPOVTWVY (separation of concerns)

e >U(evén & ouvektikOTNTA (coupling & cohesion)
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EvOuAdkwoaon (encapsulation)

ALY WPLOUOG TNG SOMNG OTIO TN CUUTIEPLPOPA EVOG
OUOTOTIKOV

ALOXWPLOUOG TNG QPAiPECNG OTIO TNV VAOTIOINGH TNG

[Mpootaoia EVOg CLUOTATIKOU ATO TN METABAON TOL OE PN
EYKLPN KATAOTOON

MTtopel va BewpnBel wg TEXVIKN LVAOTIOINONG TNE APXNE TNG
QTTOKPLYNG TIANPOPOPLAC
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Moapadetypa

class MySQLDatastore implements Datastore {
private Connection con //encapsulation
public boolean exists() {
String query = "select 1 from items where item
ResultSet rs = con.execute(query, getId())
return !rs.isEmpty()

¥

$l|
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ALOXWPLOHOG EVOLOUPEPOVTWV
(separation of concerns)

e KaBOe TMAMO TOL AOYLOMLKOU ETUKEVTPWVETOL TNV ETTIAUCN
evog Eexwplotov (NTNMaTOoC (concern)

o APXITEKTOVIKA eTtiteda (emimedo mapovaioong, eminedo
ETILXELPNOLOKNG AOYIKNG, eTtied0 Tpoafaacng OeSoUEVWVY)
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[Mopddelypa
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20(eVEN & ZUVEKTIKOTNTA

2ulevén (coupling)
O PaBuog TNG AAANAEEAPTNONG METAEL VO CLOTATIKWY (KAKCEWV,
modules, KAT)

2uvekTKOTNTA (Cohesion)

O PaBuOC pe TOV OTIOIO TAL GTOLYXELQ TIOU GIVI|KOUV CE VO
OLOTOTIKO OXETI(OVTAL AEITOVPYIKG (0pBWC cUVAVNKOULV OTO (OL0
OUOTOTLKO)
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ZNTOVMEVO

XoAapn oulevén (loose coupling) petaéy TV CUCTATIKWY

YYnAn ovvektikotnta (high cohesion) "péoa” o kaOe
OUOTOTLKO
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Emavoayxpnotpomnoinon (reuse)

® To AOYLOMLKO SEV TIPETIEL VA AVOAKOAUTITEL KAOE (POPA EK VEOU
TOV TPOXO

e Ol KOAEG QPOLPETELG KOL TOL KOAWC OLOX WPLOMEVO CUOTOATIKX
glval ELKOAO va eTtaVaX PNOLoTIOINB0oUV
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Moapadetypa

var animals = ["dog", "cat", "fish"]

var len = function(s) { return s.length; }
var sum = function(a, b) { return a+b; }
animals.map(len).reduce(sum, 9); //16

(reuse) oL cuVOPTNOELG len, sum PTTOPEL VA TIPOUTIAPXOUV
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MNATw¢ 0 18L0¢ 0 KWOLKOG ELVOL TO
design;

TEX would have been a complete failure if | had merely
specified it and not participated fully in its initial
implementation. The process of implementation constantly led
me to unanticipated questions and to new insights about how
the original specifications could be improved.

Donald Knuth
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[MpO60oOeTeC OoXEOLOOTIKEG apXEG (design
principles)

[Mw¢ val OOUNCOUVE KO VO VAOTIOLN GOV E TIG OPALPETELCG
(abstractions)
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Mnv emtavaAappavecal (Don't Repeat
Yourself)
"Every piece of knowledge must have a single, unambiguous,
authoritative representation within a system."

A. Thomas, D. Hunt
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Movo pa @opa (Once and Only Once)

e Apxn tou Extreme Programming (XP)

e Each and every declaration of behavior should appear Once
and Only Once.
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DRY vs WET

e WET: We Enjoy Typing
e WET: Waste Everybody's Time

27



Epappoyn tng apxng DRY otnv mpaén

e H emmavaAnyn (duplication) av&avel Tnv Tuxaio/TexvNTN
TIOAUTIAOKOTNTA TOL cuoThuaTog (accidental complexity).

e OmoudNmoTe 0TOV KUKAO (WG TOL AOYLOHULIKOU UTIAPXOLV
"XElpoKivNTEG" OLaOIKATLEG, OO TIPETIEL VO UTOUATOTIOLOUVTAL
(Tt.X. p€ow build system, scripting, K.av).

e Av TIPOKUTITOUV ETMOVOANPELG OTN AOYLKN, KATIOL QTIOLTELTOL N
TIPOCONKN ULaG VEQG apalpeanc.
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2UuvoAo apxwv S.O.L.I.D.

e Single responsibility (S)
e Open/closed (O)

e Liskov substitution (L)

e |nterface segregation (I)

e Dependency inversion (D)



Movadikn euBuvn (Single responsibility)

o KaBe KAQON/CLOTATIKO TIPETIEL VA EXEL LA KOL LOVODLKN)
gubuvn,.

e A class should have only one reason to change.
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AvolkTtO/kAeloTO (Open/closed)

e KaBe KAAON/OLOTOTIKO TIPETIEL VO EIVOIL AVOLKTI O€ ETIEKTAOTELG
(Tt.X. TIPOCONKN VeEwV TESIWV 1N HEBOOWV).

e KaBe KAGON/OLOTOTIKO TIPETIEL VA EIVOIL KAELOTH KOL
opLoBeTNUEVN (ETOLN TIPOC XPNON OTIO TPITA CUCTATIKA).
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Avvototnta avtikotaotaong (Liskov
substitution)

e AV TO S ELVOL UTIOTUTIOC TOU T TOTE OAQ TQX AVTIKELUEVA TOU
SEVTEPOU B TIPETIEL VAL UTTOPOLVV VA GVTIKATAOTAB0UV e
QVTIKEEVO TOU TIPWTOU XWPLE Vo dAAOLWOEL Kaveva aTto Ta
ETOLUNTA XOPOKTNPELOTIKA TOU CUOTNUATOC.

e Strong behavioral subtyping.
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Emtipeplopog diemapwv (Interface
segregation)

e Kaveva OUOTATIKO OEV TIPETIEL VO €€ PTATAL OTIO HEBOSOUC
TIoOV &€ X PNOLUOTIOLEL

e Xpnon UKpwv Kot SlaopeTIKwy interfaces yla tn Beotion
TWV SLETAPWV PETOEY CUOTATIKWV.
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Aviotpopn eéaptnoswv (Dependency
Inversion)

e Ta vPnAov emumedov CLOTATIKA OEV TIPETIEL VA EEXPTWVTOL
OTIO TA XONAOU eTutedov cvoTaTika. Kot tar Suo Ba TipeTel
va EQPTWVTOL OTIO KOLWVEC CPALPETELG.

e OLa@aLpeTelg OEV TIPETIEL VO EEXPTWVTAL OTIO AETITOMEPELEG,.
Ol AeTtTOPEPELEG OO TIPETIEL VA €£XPTWVTAL ATIO TIG CPALPETELC.
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Mopddetypa

}

class DataAccessLayer {

private Function<Item> updatelndex = ...

//private MySQLDatastore store //bad - strong coupling
private Datastore store //good
DataAccessLayer() {

//store = new MySQLDatastore() //bad - strong coupling

store = InjectConfig.get('Datastore') //good - "injection"
}

void save(Item item) {
store.save(Item item, updateIndex)

¥

Dependency inversion through injection (amAovoteupEVo TIAPASELY QL)
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2. H Evvola Tou TEXVIKOU XPEOVG
(technical/design/code debt)
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[ToloTKA (NTOVUEVA OXEOLOTOV

e Performance - Scalability

e Maintainability - Extensibility
e Security - Safety

e Robustness - Fault-tolerance

e Usability - Reliability



2XEOLAOMOG = ZVUBLBaoUOG

e >uvNOwg dev lval EPLIKTO va yIvOuv OAQL KOAG HE TNV TIPWTN
(tn devTEPN, TNV TPITN, ... &)

e Eriidoyn Twv emBupntwy trade-offs

38



TEXVIKO XPEOG

e To KOOTOC TNCG IPOCBeTNC SoVALLAC TToV Ba amoutnOel amo
TNV ETIAOYI MG EVKOANG KOL YPyopNng VAOTIOINCONG QVTL YLX
TNV €QAPHOYN TNG CUVOAIKA KOAUTEPNG AUaNC.
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Téooepa €16N
Reckless

“We don’t have time

Prudent

“We must ship now

for design” and deal with
consequences”
Deliberate
Inadvertent
] , . “Now we know how we
‘Whats Layering: should have done it”

By Martin Fowler
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https://martinfowler.com/bliki/TechnicalDebtQuadrant.html

To kAaolkotepo trade-off

Efficiency vs Abstraction

Programmers have spent far too much time worrying about
efficiency in the wrong places at the wrong times; premature
optimization is the root of all evil.

Donald Knuth
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3. AVTLKELHEVOOTPOPNG
TIPOYP O UMUATLOUOG
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AVTLIKEIHEVT

e EvBuAakwvouv (encapsulate)
o Kataotaon (state)
= 5edOPEVA TIOV TNPOLVTAL O TIESI

o Yuumepupopa (behavior)
= AELTOUPYLEG TIOV TNpouvVTalL o€ HeEBOOoLG (behavior)

e JTiyplotution (instantiation)
o Meow KaTtooksvaoTwv (constructors)

e Avuto-avagopa (this, self)

e AvTtoAAayn MNVUMAGTWYV (Message passing)
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Boolkeg Evvoleg

2uvaBpolon (aggregation)
20vOeon (composition)

KAnpovoukotnta (inheritance)
o Mg Baon kAaoelg / dlemmaweg (classes / interfaces)

o Mg faon TpwTtoTUTIA (prototypes)
Avvoulkn amooToArn pnvupatwy (dynamic method dispatch)
Apyn deapevon (late binding)
[TOAVOPPLOUOG
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BOOLKEG AVTIKELUEVOTTPAPELG APXES
aaipeong (OO abstraction principles)

To ONELO IOV TO AVTLKELMEVOCTPAPEG PLOVTEAO
OUVOEETAL E TNV EVVOLOAOYIKN pHovTteAomolnon (conceptual
modeling) kot Tnv avamnapaoctaon yvwong (knowledge

represenation)

45



AloTO AVOYVWOUATWYVY

Antero Taivalsaari, "On the notion of inheritance", ACM Computing
Surveys, Vol. 28, No 3, September 1996.
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|. Classification - Instantiation

Classification vs. instantiation

Car
myCar Jim’sCar Bob’sCar

A. Taivalsaari
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Classification - Instantiation

® JXEO0N TOU QVTIKELUEVOU UE TNV KAQGN TOU KoL QVTIOTPOPOL.

e 'OAa T QVTIKEIPEVD / OTIYUOTUTIA [LOG KAGoNG potpadovTal
KOV KOL OOLOMOPPO XOPOAKTNPLOTIKA.

e H kAdon sival to intensional abstraction OAwv Twv duvatwv
TNG AVTIKELUEVWV.

48



Moapadetypa (Java)

class Point {
private int x;
private int y;

public Point(int x, int y) {
this.x = x;
this.y = y;
}
public int getX() { return x; }
public int getY() { return y; }
public void setX(int x) { this.x

public void setY(int y) { this.y

public void addToX(int num) { this.

public void addToY(int num) { this

X; }
y; }

X +=

Y 4=

num; }

num; }
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Xpnon

Point pl = new Point(@, ©); //otiyurotumion
pl.addToX(10); //amootoAn unvuuato¢ (emikAnon usdodou)
Point p2 = new Point(10, 0);

assert(pl.getX() == p2.getX());

assert(pl instanceof Point);

assert(p2 instanceof Point);
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Moapadetypa (Javascript < ES6)

var Point = function(x, y) { //constuctor

this
this
this
this
this

this.
this.
this.

X = X;
Y =Y
.getX = function() { return this.x;

.getY = function() { return this.y;
.setX = function(x) { this.x = x; }
setY = function(y) { this.y = y; }
addToX = function(num) { this.x +=
addToY = function(num) { this.y +=

—

num; }
num; }
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KaAvtepo Mapadstypa (Javascript < ES6)

var Point = function(x, y) { //constuctor

this.x = x;
this.y = y;
}

Point.prototype.
Point.prototype.
Point.prototype.
Point.prototype.
Point.prototype.

Point.prototype.

getX =
getyY =
setX =
setY =
addToX

addToY

function() { return this.x;
function() { return this.y;
function(x) { this.x = x; }
function(y) { this.y = y; }
= function(num) { this.x +=

= function(num) { this.y +=

num; }

num; }
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Moapadetypa (Javascript >= ES6)

class Point {
constructor(x, y) {
this.x = x;

this.y = y;
}

get x() { return this.x; }

get y() { return this.y; }

set x(x) { this.x = x; }

set y(y) { this.y = y; }
addToX(num) { this.x += num; }

addToY(num) { this.y += num; }




Xpnon

var pl = new Point(9, 0);
pl.addToX(10);

var p2 = new Point(10, 0);
assert pl.getX() == p2.getX();
assert (pl instanceof Point);
assert (p2 instanceof Point);
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2. Aggregation - Decomposition

Aggregation vs. decomposition

Car
Chassis Body Engine

A

Wheels  Doors Hood

A. Taivalsaari
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Aggregation - Decomposition

e >uvaBpolon (N ouvBeaon) ETMIUEPOVC EVVOLWYV YLO TN GUCTOON
LLOG VEQG EEXWPLOTNG EVVOLOG.

® YYEOELC MEPOVG-OAOU (part-of).

56



Moapadetypa (Java)

Eva QVTIKEIMEVO TIEPLEXEL (OLUVTIOETAL) ATIO GANO AV TIKEILEVO

class Line {
private Point first;
private Point second;

public Line(Point first, Point second) {
this.first = first;
this.second = second;

¥

Point getFirstPoint() { return first; }

Point getSecondPoint() { return second; }
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Moapddetypa (ES6)

Eva avTiKeipevo Teplexel (ouvTiBeTal) amo AANO AVTIKEIUEVD

class Line {

constructor(first, second) { //Points
this.first = first;
this.second = second;

¥

getFirstPoint() { return this.first; }

getSecondPoint() { return this.second; }

}
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3. Generalization - Specialization

Generalization vs. specialization

Vehicle

Car Bzcycle

\

Sedan Minivan  MountainBike

A. Taivalsaari
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Generalization - Specialization

® >xE0N METOEL KAQCEWV.

* H yevIKN KAGGN CUYKEVTPWVEL TX KOWVQ OTOLXEIX OAWV TWV
e€elOlkeEVLOEWVY TNC.

* H KANPOVOUIKOTNTA ElVaL O KATEEOXNV UNXAVIOUOC
vAottoinong tng e&sdikevonc.
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KAnpovouikotnta

* EVva QVTIKEIMEVO KANPOVOEL Ta TtedLa /KAt TIg HeBodoug Twv
"TIpoyovwVv" Tov

® 3TNV TMPAEN EXOVE:
o KAnpovoulkotnta yia e&gldikevon (specialization)

o KANPOVOUIKOTNTO VL& ETTAVOXPNOLLoTtolnan (reuse)
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Moapadetypa (Java)

class Arrow extends Line {

}

enum Direction{FIRST_TO SECOND, SECOND TO FIRST};
private Direction d;

public Arrow(Point pl, Point p2, Direction d) {
super(pl, p2);
this.d = d;

}

public void toggleDirection() {
if (d == Direction.FIRST_TO SECOND)
d = Direction.SECOND _TO FIRST;
else
d =

¥

Direction.FIRST _TO_SECOND;
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Xpnon

Point pl = new Point(9, 0);

Point p2 = new Point(10, 10);

Arrow a = new Arrow(pl, p2, Arrow.Direction.FIRST_TO _SECOND);
assert(a instanceof Arrow); //llpopavug

assert(a instanceof Line); //Emion¢ -- mMOAUHOPQOLOUOC
assert(a.getFirstPoint().getX() == 0); //KAnpovouikotnta
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Moapadetypa (Javascript < ES6)

var Line = function() { //Line constructor

}...

var Direction = {
FIRST_TO SECOND: 1,
SECOND_TO_ FIRST: 2

}

var Arrow = function(pl, p2, d) {
Line.call(this, pl, p2); //call the Line constructor
this.d = d;

}

Arrow.prototype = new Line(); //"Inherit"” from Line
Arrow.prototype.constructor = Arrow; //Just to make sure
Arrow.prototype.toggleDirection = function() {
if (this.d == Direction.FIRST_TO SECOND)
this.d = Direction.SECOND_TO FIRST;
else

this.d = Direction.FIRST _TO_SECOND;
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Moapadetypa (Javascript >= ES6)

class Line {

}...

var Direction = {
FIRST_TO SECOND: 1,
SECOND_TO FIRST: 2

}

class Arrow extends Line {

constructor(pl, p2, d) {
super(pl, p2);
this.d = d;

}

toggleDirection() {
if (this.d == Direction.FIRST_TO SECOND)
this.d = Direction.SECOND_TO FIRST;
else
this.d

Direction.FIRST_TO_SECOND;
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Xpnon

var pl = new Point(0, 0);

var p2 = new Point(10, 10);

var a = new Arrow(pl, p2, Direction.FIRST TO SECOND);
assert(a instanceof Arrow);

assert(a instanceof Line);
assert(a.getFirstPoint().getX() == 0);
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Private state/behavior

® >TO (OTIAO) TTAPASELYUA HOC:
o H kAaon Point evBuAakwvel SU0 akepaiovg

o H kAaon Line evBuAakwvel 6V0 Point avTIKEIEVA

o H kAaon Arrow evBuAakwvel Suo Point avTiKelpeva Kol
Hix StevBuvaon

e Mnxaviopog amokpung tAnpoopiag (information hiding)
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Private state o€ Javascript

var Line = function(x, y) {
var state = {

X:X,

yy

}s

this.getX = function() {
return state.x

¥

};...
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4. Grouping - Individualization

Grouping vs. individualization

Cars

WhlteCars BlueCars

AT

myCar Bob’sCar  Jim’sCar

A. Taivalsaari
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Opadotmoinon - AlXwpPELoUOG

e OpadoTIoinan AVTIKELEVWVY e Paan KaTolo extensional Kat
OxL intensional xapaKTNPLOTIKO.

e [Mapadelypata:
o Ayarmnueva tou xpnotn (user favorites)

o Mo mpooata / Lo SNUO@IAN

o AmoTteAeopaTta pag avalntnong
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[TOAVOPPLOMOG

Mapoxn UG KOWNG OLETTAPNG YLO AVTLKEIMEVO SLAPOPETIKWV
TUTTIWV

n

EVa QVTIKELUEVO UTIOPEL VA £XEL TTOAAOUG TUTIOUC (TIOAAEG
OUUTIEPLPOPEC)
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Eidn TtoAvpop@Lopov

Universal polymorphism

e Parametric

e |nclusion
Ad-hoc

e Overloading

e Coercion
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AlOTO AVOYVWOUATWV

Luca Cardelli, Peter Wegner, "On Understanding Types, Data

Abstraction, and Polymorphism", ACM Computing Surveys, Vol 17
n. 4, pp 471-522, December 1985.
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Ad-hoc toAvpoplopog (Overloading)

Operator overloading

int x = 3 + 5;
String s = name + " " + surname;

Method overloading

class Foo {

void doSomething(A a) { ... }

void doSomething(A a, B b) { ... }
}
class Bar extends Foo {

void doSomething(C c, D d) { ... }
}
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Ad-hoc TtoAvpop@lopdg (Coercion)

Type coercion

double x = 1;
//The int constant 1is converted to double automatically

double avg, sum;
int count;

avg = sum / count;
//The int count 1is coverted to double automatically
//before applying the division
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[P AUETPLKOG TTOAV O PPLOOG

Generics

class Cache<K, V> {

}

private final Map<K, V> cache = new HashMap<>();

public synchronized void put(K key, V value) {
cache.put(key, value);

}

public synchronized V get(K key) {
return cache.get(key);
}
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Cache<String, Line> linelLabels = new Cache<>();
cache.put("First line", somelLine);
cache.put("Second 1line", someOtherlLine);
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[ToAVOPPLOMOG VTTO-TUTIWV (inclusion
polymorphism)

interface Shape {
double getArea();

}

class Rectangle implements Shape {
private double width;
private double height;
public double getArea() {
return width * height;
}

}

class Circle implements Shape {
private double radius;
public double getArea() {
return Math.PI * radius * radius;
}

}
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class AreaPrinter {
public static void print(Shape s) {
System.out.println(s.getArea());

¥
}

Rectangle r = new Rectangle(2.0, 3.0);
Circle c = new Circle(1.9);

AreaPrinter.print(r); // 6.0
AreaPrinter.print(c); // 3.14
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AVVOULKA OTTOCTOAN HNVUUATWYV KOl
apyn déopevaon

interface Computation {
String getName();
void compute();

}

abstract class ComputationBase implements Computation {
public String getName() {
return getClass().getName();

¥
}
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class SimpleComputation extends ComputationBase {
public void compute() {
System.out.println("Done computing");

¥
}

class SimpleComputation2 extends SimpleComputation {
public String getName() {
return "Simple2"
}

}
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class ListOfComputations extends ComputationBase {
private final List<Computation> computations;

public ListOfComputations(Computation... computations) {
this.computations = Arrays.aslList(computations);

}

public void compute() {
for(Computation c: computations) {
System.out.println("Computing: "
c.compute();

}
¥

+ c.getName());

}
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Computation cl = new SimpleComputation();
Computation c2 = new SimpleComputation2();
Computation list = new ListOfComputations(cl,
System.out.println(list.getName());
list.compute();

//Output

ListOfComputations
Computing: SimpleComputation
Done computing

Computing: Simple2

Done computing

c2);
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