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H ‘Aoknon - To tpoypaupa Calc

lpate Eva npoypauua cuuewva LE To ortoio to cvotnua do
dnutoupyei duo otiyutoturta Double, Ya ta Ballet otn otoiBa, otn
ouvéxela Ba ta naipvel da ta mpoodetel kat to amotéAeoua Sa to
Balst otn otoiBa. Arto ekei Va to maipvel kat Ba to eupavilel otov

Xpnotn.
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AQAIPETIKN NEPIYPAPI CUHNEPIPOPAC

|
= Object Interaction Diagram/Sequence Diagram
= H doknon Calc
= Avayvwpion avTikeINEvwV (Oour npoypaupaToc)
= To npoypappa Calc (11 €kdoon)
= Generics — java.util.Stack<E>
=« H pébodoc toString
= System.out.printin()
= AUEnon TunuaTonoinong (modularity)
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"The whole is more than the
sum of its parts” — Aristotle.
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H aoknon Calc

AQaIpETIKN NEPIYPAP CUNNEPIPOPAC
= Object Interaction Diagram/Sequence Diagram

= Avayvwpion avTikeIpévwv (Joun npoypdHHaToc)

To npoypappa Calc (10 €kdoon)

= Generics — java.util.Stack<E>

= H pébodoc toString
= System.out.printin()
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AUEnon Tunuatonoinong (modularity)
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lpayite Eva mpoypauuo
oUUPWVA UE TO Omolo To
ovotnua Sa dnutoupyei Suo
otyuotuna Double, Ba ta
Balet otn otoiBa (Stack), otn
ouvéxela Ja ta naipvel Sa ta
TIPOCUETEL KOl TO ATTOTEAECUN,
Ja to Balet oty otoiBa. Aro
ekel Ba to naipvel kat da to
EUQAVIleL OTOV YpNoTNn
(System.out.printin()).

Tnv Slepyacia ekteAécape 0TO
BlueJ (Ch4 PartA)
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Edit-time vs. run-time

B

Double

N

java.lang

[

[

System

]

[ Stack

e
Java.util
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=
java.lang
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Calc-Awaypappa AAANAETIOPAONC AVTIKEIMEVRV

UML sequence diagram

To mpoypauua.... 2> Double Stack

Ja dnutoupyei bUo =

otyutétunia Double, Sa new(12.0)

ta Balet otn o080} | _C!_l_E!?OUb|e

(Stack), otn ouvéxela new(24.0) | d2:Double

da ta naipvet Sata O | N

ZﬁZiffjj;Z,“;;"w Balel new <Double>() st1:Stack<Double>
otn otoiBa. And kel a pushd | | | [T N

10 naipvel kat Ja o
EUQQVIleEL aTOV XPHOTNH
(System.out.printin()).

push(d2)

pop()

Avaykn yia dnuioupyia VEOU avTIKEILEVOU
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Calc - The constituent components

Edit-time vs. run-time

New Component

Tpdupte éva MPOYPOAUUN oULPwVA
UE TOo omolo to ouotnua Ba

énutoupyel buo otyutdturta Double, Calc
Ja ta Balet otn otoiBa (Stack), otn . _J
ouvéxela Sa ta naipvet Sa ta java.lang [ System
TPooETEL Kat To amotéAeoua Yo To
BaleL otn otoiBa. And ekel Ba o = B
nat,pva Kkat Jo T0 smpqw(et atov J ava.lan g
xpnotn (System.out.printin()).
Java.util
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Calc
Double
run
new(12.0)
~ .._di:Double
newza o), d2:Double

___________________________ >

new <Doublep>

Stack

st1:Stack

push(di)

push(d2)

pop()
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class Calc {

static Double d1, d2;
static Stack<Double> st1;

class Calc {

? //data members ?
- // methods ?

}

© 2023 KAedvBng Opapmoulidng LEGO Approach - Part B

public static void main() {
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= AQQIPETIKN NEPIYPAPn oUNNEPIPOPAC

= Object Interaction Diagram/Sequence Diagram
= H doknon Calc

= Avayvwpion avTIKEIHEVwV (Ooun NpoypaupaToq)
= To npoypappa Calc (11 ékdoon)

= Generics — java.util.Stack<E>

= H p£6odog toString

= System.out.printin()
= AUEnon TunuaTonoinong (modularity)
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Constructor Summary
Constructer and Description d1 | —
Double(double value)
Constructs a newly allocated Double object that represents the primitive double argument 12 0
Double(String s) =
Constructs a newly allocated Double object that represents the floating-point value of type double represented by the string —
Double d1= new Double(12.0); AT
Double d2 = new Double(*24.0"); 430
double d3 = d1.doubleValue(); 4l 24.0
double d4 = d2.doubleValue(); d5 —
Double d5 = new Double(d3+d4); 36.0
double doubleValue( )
Returns the double value of this Double object.
© 2023 K\edvBnc Opapmouhidng LEGO Approach - Part B Awdaveila 12
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public class Calc{ Cale bl Stack
static Double d1,d2; LU0 en(12.0) T
static Stack<Double> st; ~ ] di:Double
new(24.0) | d2:Double

pUb“C static void main(){ new <Double st1:Stack
dl = new Double(20); push@) | | | [ ’
d2 = new Double(40); push(d2)
st = new Stack<Double>(); oop()
st.push(dl);
st.push(d2);

Double d3 = st.pop();

Double d4 = st.pop();

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

Compare it with the object
interaction diagram

}
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public class Stack<E>
extends Vector<E>

= enable types (classes and interfaces) to be parameters when defining classes,
interfaces and methods.

= 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.

= Code that uses generics has many benefits over non-generic code:

= 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.

= Elimination of casts.

= 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.

© 2023 KAedvBng Opapmoulidng LEGO Approach - Part B Madaveia 14
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/****************************************************************

* File name : HelloWorld.java

* Compile with javac: javac HelloWorld.java

* Execute with java: java HelloWorld

*

* Developer’s Comments

* The HelloWorld class implements an application that simply

* displays "Hello World!" to the standard output.
****************************************************************/

public class HelloWorld {

public static void main(String[] args) {
System.out.printin("Hello, World!");

}

}

Book: Evotnta 4.6
© 2023 KAedvBng Opapmoulidng Java as an OOP language Part 1 Awdavela 15

Aec Baoikn

BIBAI0BNKN TNG
Java

public final class
java.lang.System extends
java.lang.Object {
// Fields
public static PrintStream err;
public static InputStream in;

public static PrintStream out;

out

The "standard" output stream. This stream is already open and ready to accept output data.
Typically this stream corresponds to display output or another output destination specified by the
host environment or user.

© 2023 KAedvBng Opapmoulidng Java as an 00P language Part 1 Madaveia 16
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H kAaon PrintStream - method overloading

public class java.io.PrintStream
extends Jjava.io.FilterOutputStream {

// Methods
public void print (boolean b);

public void println
public void println
public void println
public void println
public void println
public void println
public void println
public void println
public void println
public void println

) 7

boolean b);
char «<¢);
char sI[]);
double d);
float £);
int 1i);
long 1);
Object obj);
String s);

o~ o~~~ o~~~ o~~~

}m
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H pueBodocg toString

10 |public class Calc{
1 static Double d1,d2;
12 static Stack<Double> st;
13
14 public static void main(){
15 d1 = new Double(28);
16 d2 = new Double(48);
17 st = new Stack<Double>();
, ’ ! 18 st.push(d1);
Kavte uia mpoonadeia va avayvwpioste * Sopusnian:
o ano, l'l_c print/n() l'r’c Printstream 20 System.out.println("Stack status: "+st);

KaAel to cuotnua ue Baon tnv mapakatTw
npotacn tn¢ main()

System.out.println("Stack status: " + st);

4% Bluel): Terminal Window - Calc\1

toString Options

public String toString() Stack status: [20.8, 48.8]
Returns a string representation of this Vlector, containing the String representation of each element. sum 15=60.8

© 2023 K\edvBnc Opapmouhidng LEGO Approach - Part B Awdaveia 18
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AQaIpETIKN NEPIYPAP CUNNEPIPOPAC

= Object Interaction Diagram/Sequence Diagram
H doknon Calc

= Avayvwpion avTIKEIHEVwV (Ooun NpoypaupaToq)
To npoypappa Calc (10 €kdoon)

= Generics — java.util.Stack<E>

= H pébodoc toString

= System.out.printin()

AUEnon Tunparonoinong (modularity)
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public class Calc{ Repository New Components
.
public static void main(){ [ Stack
d1 = new Double(20); —— Cale
d2 = new Double(40); 0
[ System
st = new Stack<Double>(); O = g
st.push(d1); | Double
st.push(d2); ‘m p

Double d3 = st.pop();

Double d4 = st.pop(); mmmmmms)  \Method add()
st.push(d3+d4);

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

}

© 2023 KAedvBng OpapmouAidng (LE(ELY) AR = [P BEREGA
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public class Calc{

ii;LIb"C static void main(){
d1l = new Double(20);
d2 = new Double(40);

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

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

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

}

Repository

[

System

[

[

New Components

Calc

|y |

mm [ L

Double

B B

— i

How do they communicate for the program to provide
the plus functionality?
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class Adder{ user Adder  stStack :Double
public static void operate(){ operate()
Double d3 = st.pop(); ? pop()
Double d4 = st.pop(); pop() ,
st.push(new _.new Doubld) . _. _,
Double(d3+d4)); push()
¥
)
© 2023 KAedvBng Opapmoulidng LEGO Approach - Part B Awdavela 22
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class Adder{ user ad:Adder  st:Stack  :Double
public void operate(){ operatel)

Double d3 = st.pop(); ?
Double d4 = st.pop(); pop()

st.push(new Double(d3+d4)); - ﬂe}:i[-’gub-'“(l U
} pus

pop()
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public class Calc{
public static void main(){
Double d1 = new Double(20);
System.out.printin("d1="+d1); Calc
Double d2 = new Double(40);

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

System.out.pri
¥

™)

"sum is="+st.pop());

class Adder{
public static void operate(){

Double d3 = st.pop();
Flow of control ? D = st.pop();
-’ st.push(new Double(d3+d4));

H ¥
¥
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public class Calc{
public static Stack<Double> st;

public static void main(){ @
Double d1 = new Double(20); =
System.out.println("dl="+d 1); class Adder{ V
Double d2 = new Double(40); public static voidjoperate(){

Double d3 = Calc.st.pop();
Double d4 = Calc.st.pop();

st = new Stack<Double>(); st.push(new Double(d1+d2));
st.push(dl); }
st.push(d2); b
Adder.operate();
System.out.printin("sum is="+st.pop());
) Identify alternative Implementations
for addition
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Kleanthis Thramboulidis

©Q Aayaipiomic - 25 OkTwBpiou omic 5:03 p.p. - B Exercise
EvariaxTikéc Yhomoirfjoeig #Aoknon #RPNCalculator #Reusabililty #Activity3
To 2o iteration Tng SpaaTnpidTNTas 3 £x81 WG aTéX0 TNV alfnan Tou
modularity Tou kwdika Tou 1ou iteration.
EmAétape 1o Tapakdtw TPApa Toug Kwdika TNG main Tou uAoTiols pia
ouyKekpIgévn AsitoupyikdtnTa (functionality)
Double d3 = st pop()
Double d4 = st.pop();
st push(d3+d4);
To iteration auTd el wg ardxo v avalion evaAAaKTIKWY UAOTTOINTEWY
TIou Ba pag EMTPETTOUV TNV ETTAVAYPNOILOTIOINCN TNG ASITOUPYIKOTNTAG

o AwoTte pg ammavrnon oty avaptnon autr gia mpoéTtacn uAoTroinong agou

mpwra £xeTe eAgyEeal Twg autr dev £xs1 TTepypa@ei amo kamoiov aGhhov TIpiv
aTmo £0ag.

Neprypayre ps Adyia v TTpoTsivopevn UAOTTOINCT KAl TOV TPOTTO TTOU N
AemoupyikétnTa autr popsi va aflooindsi ota mAgigia Tng main

© 2023 KAedvBnc OpapmouAidng Awarte aro 1éAo¢ Tne epiypapnc oac 1o URL tou pdf apysiou pg Tov Kwdika

13



20/03/2024

AdaipeTikn avartapactaocnc Aopunc - UML class diagram

Calc

static Double d1,d2;

Adder

static Stack<Double> st;

main()

© 2023 KAedvBng Opapmoulidng

public static void operate()

LEGO Approach - Part B Awadaveia 27

14



	Slide 1
	Slide 2: H Άσκηση – To πρόγραμμα Calc
	Slide 3: Οργάνωση Διάλεξης
	Slide 4: Object Interaction Diagram/Sequence Diagram
	Slide 5: Οργάνωση Διάλεξης
	Slide 6: Calc - The constituent components
	Slide 7: Calc-Διάγραμμα Αλληλεπίδρασης Αντικειμένων
	Slide 8: Calc - The constituent components
	Slide 9: Διάγραμμα Αλληλεπίδρασης Αντικειμένων
	Slide 10: Ορισμός της κλάσης Calc
	Slide 11: Οργάνωση Διάλεξης
	Slide 12: Δημιουργία στιγμιότυπων της Double
	Slide 13: class Calc (1st version)
	Slide 14: Generics …. Stack<E>
	Slide 15: The first program in Java – System.out.println
	Slide 16: Η κλάση System
	Slide 17: Η κλάση PrintStream – method overloading
	Slide 18: H μέθοδος toString
	Slide 19: Οργάνωση Διάλεξης
	Slide 20: 2nd iteration - Increase reusability (Χρήση μεθόδου)
	Slide 21: 2nd iteration - Increase reusability (Χρήση αντικειμενου)
	Slide 22: Build new Component – Μέθοδος κλάσης
	Slide 23: Build new Component – Μέθοδος στιγμιότυπου
	Slide 24: Integrate components
	Slide 25: Source code (2nd version)
	Slide 26: Εναλλακτικές υλοποιήσεις
	Slide 27: Αφαιρετική αναπαράστασης Δομής – UML class diagram

