Object-Technology

Lego Construction
* Approach

The RPN Calculator Example

H RPN Calculator example application

= Develop a program for the system to accept
expressions based on the Polish reverse notation
and calculate their values.
36+86-* (3+6)%(8-6)

< Java Calculator - AZKHZH ... [2][5]K]

= Design Constraint

= Stack has to be used to store operands.
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O ZT10X0CG Agenda
= H doknon €xe1 wg oToX0 TNV £EoIKeiwoN: B “Lego construction” approach
= Me Tnyv diadikaoia avanTuéng epappoyng os Java B Repository of components
= He To nepiBaMov JDK Tng SUN To onoio unoanpidel ® Program as aggregation of existing
TNv avanTtu&n epapyoywv os Java components
= JE TNV eknaIdeuTIKn epappoyn Bluel kai To Eclipse = Mechanisms to integrate components
. BJ:V;”V TeKuNpiwan TnG Baaiknc BIBABNKNG TG ® The need for new objects
« ue TV alonoinan Te Bacikic BIBMOBRAKNC TNC Java = Mechanisms to Build new compone_nts _
B The RPN Calculator example application
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“Lego construction” approach
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“Lego construction” approach

Requirements from the implementation
environment

/ e %Repository of

A=, | components
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Mechanisms to
Integrate components

Mechanisms to Build hew components
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Agenda

m “Lego construction” approach
m Repository of components

B Program as aggregation of existing
components
= Mechanisms to integrate components

B The need for new objects
= Mechanisms to Build new components

B The RPN Calculator example application

Repository of components
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= JDK now contains 1.600 APIs
= 200 offered in 95
= 500 offered in Java 1.1

= Includes 15 core packages

= applet net accessibility
= awt rmi swing

= beans security corba

= i0 sql text

= lang math util
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Java Standard Library
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Jasa™ 2 Pladform
Sundand B 5.0

Java™ 2 Platform Standard Edition 5.0
AP Specification

This document i the AP specificaton forthe Tava 2 Plaform Standard Edicn 5.0

Java 1.0 i
= java.lang = java.awt ——
= java.util = java.awt.image -
= java.io = java.awt.peer
= java.net = java.applet , =
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H kAaon Double

(1)

public final class Double extends
Number implements Comparable ({

Constructor Summary Agg Baoikr

Double(double value) BIBAI0BIKN TNG

ava
Constructs a newly allocated Double object tha
represents the primitive double argument.

Double(String s)

Constructs a newly allocated Double object that
represents the floating- point value of type double
represented by the string.

H kAaon Double (2)
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Selected Method Summary

double doubleValue()

Returns the double value of this Double.

static Double valueOf(String s)

Returns a new Double object initialized to the value represented by the specified
string.

int compareTo(Double anotherDouble)

Compares two Doubles numerically.

int intValue()

Returns the integer value of this Double (by casting to an int).
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>UvBeon KAaong

‘ Data member oTIypIOTUNOU ‘
class StudeV MpoodiopiZouv Sop oTiyIoTUNOU
. Data member kAao
int am; ‘ Mpoodiopifouv dopn K)\c'lorr]é ‘

statimwnc&' , ,
MgB0d0G OTIYHIOTUNOU

|nt yea rofstudy(), / NpoodiopiZouv CULNEPIPOPA OTIVLIOTUNOU
public Student(...),— Anpioupyog

M£6080g yia Tnv Snuioupyia oTIYHIOTUNWY

static int getNumOfInstances();

by

MEBodog kAAong

MpoadIopifouv CUKNEPIPOPA OTIYHIOTUNOU
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Xpnon Tn¢ kAaong Double (1)

= Méoa ano 1o Bluel
= Anpioupyia oTIyUIOTUNOU
= ANOOTOAN KINVURATOC O€ OTIYHIOTUNO
= ANOOTOAN PNVUPATOG OTNV KAGON
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ApaoTnpioTnTa oTo Bluel

= AnpioupynaTe éva oTiypioTuno TnG kAaong Double
Kal anod@aoTe TOU [Ia apyIKn TIUA TNG APECKEIAg oag.

= AnUIOUpYNOTE €va JEUTEPO OTIYHIOTUNO TNG KAAONG
Double kal anodwaTe Tou HIa apxIKn TIUM TG apeTKeiag
0ag.

= AnpioupynaoTe gia oToifa kal BAATE Ta napanave
OTIYHIOTUNA WETA OE QUTHV.

= BydATe Ta dUo oTiyMidTUNG Anod TNV OToiBa Kal KAvTe Ta
Get oTov Xwpo oTiyHidTUNWY Tou Bluel.

= TENOG SNMIOUPYNOTE €va VED OTIYHIOTUMNO TNG KAAONG
Double kal anodwaoTe w¢ TIUA TO GOPOICHA TWV TIHWOV
Tov dU0 OTIYHIOTUNWV Nou Bydiate ano Tnv oToiBa.
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Using Blue]

——> | RebuidPackage

! propctpocumenisn | http://www.bluej.or
protrences. | The interactive Java

P T — environment

' Class: vt Stack =l

I

+ Constructors and static methods ‘
| javauil Stack() ‘

J BIueJ: Create Object x|

java.util. Stack)

Name af Instance: [stt

L

Creating object... Done
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API vs Command line

= Mnopw va anooTeidw Prvupa otnv  kAaon
Double kail Ta oTIyHIOTUNA TNG MOVO HETA
ano KwoIKA  (xprion Tou APL Tne kKAGONC)
Double.compare(10.2, 12.1);
myDoublel.compareTo (myDouble2) ;

= To Bluel pou eniTpénel va oTeiAw pvupa oe
QVvTIKEIPEVO BIQPETOU YPAPIKAG OIENAPNG

©Ketving Opapmovhidng “Lego Construction” Approach 18

Xpnon Tng kAaong Double (2)

>Ta nAaiola dnuIoUpYiag VEOU AVTIKEIMEVOU

= Anuioupyia oTIyHIOTUNOU Kai oTn
OUVEXEIQ anoaToAr PNvUKAToG O auTo
Double myDoublel = new Double(24.0);
myDoublel.doubleValue();

= AnNooTOAR PnvUpPaTog oTnv KAdon
Double.valueOf(*12.0");
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Xpnon Tng kAaong Double (3) Agenda
d1i ]
Double d1= new Double(12.0); <- [
Double d2 = new Double(24.0); gi/ ® Program as an aggregation of
double d3 = d1.doublevalue(); existing components
double d4 = d2.doublevalue(); d3 = Mechanisms to integrate components
4
Double d5 = new Double(d3+dd); o u
u
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1st iteration

Avantdére éva mpdypappo oe Java
GUUEMVO, LLE TO 01010 TO GVt Oa
pocbétel Tovg apBpovg 12.0 ko 24.0 ko
Ba divel oty kVpLa €000 TO amoTéLECLA
g 6Opoiong Tovg.

= Design Constraint
= Stack must be used to store operands.

The constituent components

©KhevBng Opapmovhidng “Lego Construction” Approach 2

Edit-time vs. run-time

1
java.lang [

System

[
java.lang

Java.util
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Integrate existing components

[
[ System
T

"Eva nepiBalhov avanTu&ng avTIKEIHEVOOTPEPWV
EQAPPOYQV NPENEI VA NAPEXE
B Mnxaviopoug yia XpAon TwV ETOINWV
QVTIKEIMEVQV.
= Anuioupyia oTiypioTUNWY
= AMNOCTOA UNVUMATWV OF avTIKEideva

Aidypappa ANNAEnidpaong AVTIKEIEVWY
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UML sequence diagram

2 Double Stack

new(12.0)

di
new(24.0) d2

new <Doublep> stl

push(d1)
push(d2)

pop()

QJ Avaykn yia dnpioupyia vEOU QVTIKEIHEVOU
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Agenda

H The need for new objects
= Mechanisms to Build new components

©Keving Opapmovhidng
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Aiaypappa AANAeNidpaong AVTIKEILEVWV

UML sequence diagram
Calc

run

Double Stack

new(12.0) d1

new(24.0) d2

new <Doublep stl

push(d1)
push(d2)

pop()
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Anpioupyia avTiKEINEVOU

eMIBAMETAI yIa TNV KATACGKEUN NPOYPANHATOG

= AnaiTeital £&va avTIKEIJEVO TO 0Moio 0Tav To
npoypappa evepyonolsital 6a avaiaupavel
va dnuIoUPYROEl Ta anapaitnTa oTiydioTuna
Kal TIG OXEOEIG METAEU TWV AVTIKEIYEVWV MOU
anapTifouv To Npoypapia.

= TO avTIKEIYeVO auTd €ival TO AVTIKEIPEVO
rMou avanapioTa To NPOypayua Kag.

Build new components

©KhevBng Opapmovhidng
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‘Eva nepiBaAAov avanTu&ng avTIKEINEVOOTPEPOV EPAPHOYAV NPENEI va
napéxel
B Mnxaviopoug yia dnuioupyia VEWV TUNWY
AVTIKEINEVWV
= Opiopd kAGong dnAadr opiopo doung (structure) kai
oupnepipopag (behavior) oTiydioTUNWY
= Opiopod diemipaveiag kai UAOMoINaNG TwV AVTIKEILEVOV
H Mnxaviouo yia opIopHO aVTIKEINEVOU oav
ouvanpoIon TwWV HEPWV TOU
H Mnxaviouo yia opIoHO aVTIKEIHEVOU oav
€€e1dikeuon aAOU aVTIKEIPEVOU
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AvanapaoTaon npoypappaTog

= AvanapioToUpE TO NPOYPAUKa e pia
KAGon

= H k\a@on Ba npénel va €xel oupnepIpopa
OTO WUNAVUKA run rou OTEAVEI O XPRoTNG
OIaPETOU TOU AEITOUPYIKOU GUOTAKATOC

= MéBodog main()

The constituent components
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Edit-time vs. run-time

Repository New Components
Calc
S
1
[ System
= [
T B
D Double
B
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class Calc
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Opiopoc TnG kAaonc Calc

class Calc {
//data members ?
// methods ?

public static void main() {
?

h
h
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class Calc (15t version)

public class Calc{
static Double d1,d2;
static Stack<Double> st;

public static void main(){
d1 = new Double(20);
d2 = new Double(40);
st = new Stack<Double>();
st.push(dl);

st.push(d2); Compare it with

Double d3 = st.pop(); the object
Double d4 = st.pop(); interaction
diagram

st.push(d3+d4);
System.out.printin("sum is="+ st.pop());
by
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Generics

Hmenable fypes (classes and interfaces) to be
parameters when defining classes, interfaces
and methods.

B Much like the more familiar formal parameters
used in method declarations, type parameters
provide a way for you to re-use the same
code with different inputs. The difference is
that the inputs to formal parameters are
values, while the inputs to type parameters
are types.
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Generics

m Code that uses generics has many benefits

over non-generic code:
W Stronger type checks at compile time.
A Java compiler applies strong type checking to generic
code and issues errors if the code violates type safety.
Fixing compile-time errors is easier than fixing runtime
errors, which can be difficult to find.

B Elimination of casts.
B Enabling programmers to implement generic algorithms.
By using generics, programmers can implement generic
algorithms that work on collections of different types, can
be customized, and are type safe and easier to read.
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Avayvwpion avTIKEIHEVWV

Xpron Tng €vvolag Tou use case

= XpNOIYOMOIOUKE TNV £vvoia TWV Use
cases (NepINTWOEIG XPRONG) yia va
EVTONIOOUE TA AVTIKEIKMEVA ano Ta
ornoia Ba anoTeAeiTal To oUOTNUA KAC.

= [1O0EC Kal MOIEG UNNPETIEG NAPEXEI TO
npoypappa pag;
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MepinTwon Xprong OUGTANATOC

Actor: neAdTng

Mepiypa@n: O NeEAATNG EvEPYONOIEi TO
npdypappa. To ouoTnua dnuioupyei éva
OTIyHIOTUNO TUNOU Double pe Tipr 12.0. To
oUoTnUa dnUIoUPYEi €va oTIYHIOTUNO TUMOU
Double pe Tiur 24.0. To ouoTnua Bpiokel To
a6poiopa Touc. Tunwvel To anoTéleopa. H
nePINTWON XPriong oAOKANP®ONKE.

EIOIKEG NEPINTWOEIG:

Object Interaction Diagram
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"The whole is more than the
sum of its parts” — Aristotle.
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2nd jteration - Increase reusability

public class Calc{

.p;iJ.inc static void main(){
d1 = new Double(20);
d2 = new Double(40);

st = new Stack<Double>();
st.push(d1);
st.push(d2);

Double d3 = st.pop();
Double d4 = st.pop(); ||-
st.push(d3+d4);

System.out.printin("sum is="+st.pop());

bs

2nd Version — Constituent Components
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Repository New Components

Calc

1
[ System L
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Build new Component .

class Adder{

public static void operate(){
Double d3 = st.pop();
Double d4 = st.pop();
st.push(new Double(d3+d4));

©Ketving Opapmovhidng “Lego Construction” Approach 4

The components for the + operation

How do they communicate
for the program to provide
the plus functionality?
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Object Interaction Diagram for + Integrate components
public class Calc{
public static void main(){ Calc
Double d1 = new Double(20);
user ad:Adder  st:Stack  :pouble System.out.printin("d1="+d1);
Double d2 = new Double(40); 2
operate() Stack<Double> st = new Stack<Double>(); -
P) st.push(d1);
B pop() st.push(d2);
pop() System.out.printlo("sum is="+st.pop());
b
new Doubl¢() class Adder{
_________ C——
public static void operate(){
push() Double d3 = st.pop();
Flow of control ? D: =st.pop();
7 st.push(new Double(d3+d4));
H }
¥
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. Kleanthis Thramboulidis
Source code (2" version) W © toxcioic 25 s onc 55311 @ Ererse
Evalhakmikég Yhomoosg #Aoknan #RPNCalculator #Reusabililty #Activity3
pUbliC CIaSS Calc{ To 20 itgralion Tr]s 6pucrrr|p\é'rr|llc4g 3 &xel wg aTéyo TNV adfnon Tou
public static Stack<Double> st; g‘”‘i‘f‘“””*”” ey Tod - R
publi static void main(){ e
Double d1 = new DOub|e(20); Double d3 = st pop()
System.out.printin("d1="+d1); 2 Double dd = st pop().
Double d2 = new Double(40); ] stpush(d3ad)
class Adder{ / To iteration autd éxe wg aTéxo TV avalfTnon evaAMIKTIKIY UAoTIOIOEWY
ublic static void/operate| Tiou Ba pag ETTPETIOUY TV ETTAVAXPNTINOTIOINGT TG ASIToupyIKETNTAG
st = new Stack<Double>(); P Double d3 = Caf:st,pé,),é); aurrc.
St.pUSh(d ]_), Double d4 = Calc.st.pop(); Adware pe amavnan omy avdpman aut wia Tpdracn vAotToinang agoy
St pUSh(dZ), st.push(new Double(d1+d2)); npu:am 'é}(ETE ehéyEel Twg auTr dev éxel Tepiypagsi amd kdmolov GAAov TTpIv
. b aTé e0dc.
} MepiypdyTe pe Adyia Ty TpoTelvopevn uAoTroinan kai Tov Tp6TTo ToU N
Adder.operate(); AertoupyikéTnTa auth pTropei va afloToinel ot whaigia TN main.
H n P} . Awaorte oo 1hog TG mepypagrig oag To URL Tou pdf apysiou pe Tov kiddika
System.out.printin("sum is="+st.pop()); RO ot
} Erbyog TG avdpTnong auTrg sivai n kataypagr Twv evarhakTikuw
TipoTaoewy AaToinang
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3rd Iteration — Adding a Gui

Constituent objects

Application Specific

£ JAVA CALCULATOR Repository
|
3061 +86-*=
# RpnCalc Operand
=
=
[System
CalcGuIV1EXer6.jar — Third party
= MNoia avTikeipeva anapTifouv To oUOTNNG; | s? 4# '
rin
2 ]
1] 1] v v \_‘ \_‘ i -
[ I'qu auTa npPenel va ouvepyaocTouv wWoTE TO g
npoypappa gag va napexel m {nToupevn Who is creating these objects?
gupnepipopa, How do they communicate?
]
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