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lterator pattern - Step O

public class MyListArray {
pubTlic int [] Tista;
public MyListArray(int n){
Tista = new 1nt[n];
for (int 1=0;1<n ; 1++)9

Tistali]l= 1%10;
¥

public class Main {

public static void main(String[] args) {

MyListhArray la = new MyListArray(10);

for (int 1=0; i< la.lista.length; i++){
System.out.printIn("ET. "+ 1 + ":\t"+ la.Tistali]);

¥
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lterator pattern - Step 1

public class MyListArray {

public int [] Tista;

public MyListArray(int n){

lista = new int[n]; pubTic class Main {
for (int i=0;1<n ; ++)1 . . . .
Tista[il= i*10:} public static woid main(String[] args) {

} MyListArray la = new MyListArray(107;

ivate int indice=-1; .
private ant andics while (Ta.hasMextElemnent()){

oublic void rewind(){ system.out.printIn(ETl.: "+ la.nextElement());

indice=-1;

¥ }

public int nextElement(){
indiced+;
return lista[indice];

¥

public hoolean hasNextElement(){
return indice<lista.length-1;

¥
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lterator pattern - Step 2

public class MyListArray {

public class MyListIterator {
public int [] Tista;
private int [] Tista;
pubTlic MyListArray(int n){
public MyListIterator(MyListArray 1a){
Tista =Ta.lista; Tista = new int[n];
I§
for (int i=0;1<n ; i++){
private int indice=-1; Tistali]= 1%10;
I
pubTlic void rewind(){
indice=-1; 1
I§
¥
public int nextElement(){
indice++;
return Tista[indice];
} public class Main {
pubTlic hoolean hasNextETlement(){ public static wvoid main(String[] args) {
return indice<lista.length-1;
+ MyListhArray la = new MyListArray(10);
} MyListIterator 11 = new MylListIterator(lal;
while (711.hasNextElenent()){
System.out.printin( ET.: "+ Ti.nextElement(]));
I

¥
o
univ

LY Y3



public class MyListIterator implements MyIterator {

private int [] Tista;

public MyListIterator(MyListArray la){

¥

Tista =la.lista;

private int indice=-1;

public woid rewind(){

¥

indice=-1;

public int nextElement(){

¥

Tndice++;
return Tista[indice];

public boolean hasNextElement(){

¥

return indice<lista.length-1;

public interface MyIterator {
void rewind();
int nextElement();

boolean hasNextElement();

S
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public class Main {
public static void main(5tring[] args) {

MyListArray Ta = new MyListArray(10);

MyIterator 11 = new MylListIterator({la);

while (17.hasNextElement()3{

System.out.printIn{"E1.: "+ Ti.nextElement());

¥

universita di ferrara

DA SEICENTO ANNI GUARDIAMO AVANTI.




lterator pattern

public class MyListArray {
public int [] Tista;

public MyListArray(int nj{
Tista = new int[n];
for (int 1=0;1<n ; 1++3{
Tista[i]= 1*10;7}
1

public MyIterator getIter(){
return new MylistIterator(this);

¥

public class Main {
public static void main(String[] args) {
MyListArray la = new MylListArray(10);
MyIterator 11 = Ta.getIter();
while (17.hasNextElement()){

System.out.printIn("ET.: "+ Ti.nextElement());

¥
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lterator pattern - UML

Aggregate Client Iterator

+Createlterator() +First()}

,—_"_\ +Mexl()

+lsDone()
+Cumanttemi)

£y

ConcreteAggregate )k:unnretelteral:ur

+Createltarator)

return new Concretellerator this )
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Altr1 Pattern

Un semplice lettore di file di testo:

inport java.io.®;
import java.util.®;

public class Lettore {

public static void main(String[] args) {
String fileName = "testo.tet";
List storage = new ArrayList();
try {
BufferedReader reader = new BufferedReader(new FileReader(fileName));
String line = reader.readline();
while (T1ine != null1){
storage.add({11ne);
Tine = reader.readlLine();
I
} catch(I0Exception &) { e.printStackTrace();}

Iterator 1 = storage.iterator();
while (1.hasMNext()) System.out.printin{i.next());
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E per l'output
su altro file?

inport java.io.v;
inport java.util.®;

public class LettoreSuFile {

public static wvoid main(String[] args) {
String fileMame = "testo.t«t";
List storage = new ArraylList();
try {
BufferedReader reader = new BufferedReader(new FileReader(fileMame));
5tring 1ine = reader.readline();
while (Tine l= null13{
storage.add(1ine);
Tine = reader.readlLine();
I
} catch(I0Exception e) { e.printStackTrace();}

try o
String filelut= "Copy0f_" + fileName;
FrintWriter filelutWriter = new PrintWriter({new FileWriter({f11elutl);
Iterator 1 = storage.iterator();
while (7.hasMext()) {
String Tine = (String) J.next();
System.out.printin(linel;
filedutWriter.printin(line);
I
filelutWriter.closel);
} catch{I0Exception &) { e.printStackTrace();}




Altre richieste

U Output su stream qualsiasi

O Output tutto maiuscolo

O Output anche in ordine inverso

O Output con statistiche e altro...

O Output multiplo in contemporanea
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Facciamo un po' d'ordine

U LettoreMain
U Seleziona input e ouput
U Copy
L Gestisce una List contenente tutte le righe del file
U Lariempie grazie a LineReader
O La scrive grazie a LineWriter
U LineReader
U Legge le linee del file
U LineWriter

O Scrive tutte le righe
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Main € Copy

public class LettoreMain {
public static void main(String[] args) {
String fileMame= "testo.txt';
Copy copy = new Copy(new LineReader(fileName));
copy . tolutput(new LineWriter(System.out));

Import java.util.®;

public class Copy {
protected List storage;

public Copyi{LineReader in){
storage = new ArraylList();
in.readA11lines(storage);

¥

public void toOutput (LineWriter out){
out.printAl1lines{storage);

¥
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LineReader €

LineWriter

import java.io.®;
import java.util.®;
public class LineReader { . . .
import java.io.™;
BufferedReader reader; nport java.util.®;
public LineReader(String fileName) { class LineWriter {
try { ) )
reader = new BufferedReader(new FileReader(fileName)); private PrintStream out;
I catch (I0Exception e) { .
e.printStackTrace(); public LineWriter(PrintStrean out) {
} this.out = out;
} I
public void readAllLines(List storage) { public void printAlllLines(List storagel{
try { Iterator 1 = storage.iterator();
String line = reader.readline(); while (1.hasNext()) {
while (Tine != null) { String 1ine = 1.next().toString();
storage.add({1ine); out.printin(line);
Tine = reader.readLine(]; I}
} I3
} catch (I0Exception e) { l
e.printStackTrace();
I
1
I3
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Prima richiesta

L Avere l'uscita su un altro stream

O Possiamo modificare lo Stream di uscita velocemente,

cambiando il suo riferimento nella chiamata del costruttore di
LineWriter.

O Esempio:

new LineWriter (new PrintStream(“output.txt”))
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Seconda richiesta

0 Vogliamo la possibilita di avere I'output formattato in una maniera
particolare, ad esempio tutto maiuscolo

O Definiamo un'interfaccia che mostri il metodo
String convert (String)

U Poi due classi che la implementano in modi diversi

O Possiamo utilizzare il pattern Strategy

O Strategy pattern: L'obiettivo di questa architettura e definire una
famiglia di algoritmi, incapsulare ciascuno di essi e renderli
Intercambiabili a run-time.
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Strategy pattern

public interface ConversionStrategy {
String convert (String source);

¥

public class NullConverter implements ConversionStrategy {

public String convert(String source) {
return source;

}

public class UpperCaseConverter implenents ConversionStrategy |

public String convert(String source) {
return source.tollpperCase(];

¥
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Strategy pattern

import java.io.®;
import java.util.®;

class LineWriter {

private ConversionStrategy flConverter;
private PrintStream out;

public LineWriter(PrintStream out, ConversionStrategy fConverter) {
this.out = out;
this.fConverter = flonverter;

¥

public woid printAllLines(List storage){
Iterator i = storage.iterator();
while (1i.hasMext()) {
String line = i.next{).toString();
out.printin{fConverter.convert{line));

public class LettoreMain {
public static void main(String[] args) {
String fileName= "testo.t«t";
Copy copy = new Copy(new LineReader(fileMame));
copy . to0utputinew LineWriter(System.outr,new UpperCaseConverter()));

¥
-

< universita di ferrara

DA SEICENTO ANNI GUARDIAMO AVANTI.

LY Y3




Strategy pattern - UML

Context

Contextinterfacel)

strate
|~ Y

Strateqy

Algorithminterface(}

ConcreteStrategyA

ConcreteStrategyB

ConcreteStrateqyC

Algorthminterfacsl)

Algorithmimerface()

Algorithminterfacel)
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Terza richiesta

O Vogliamo la possibilita di avere I'output in ordine inverso delle

d

righe rispetto al file di ingresso

Possiamo creare un metodo getIterator astratto in
LineWriter

Poi due classi estendono LineWriter implementando tale
metodo in modi diversi

Possiamo utilizzare il pattern Template

Template pattern: permette di definire la struttura di un algoritmo
lasciando alle sottoclassi il compito di implementarne alcuni passi
come preferiscono.
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Template pattern

public class LettoreMain {
public static void main(String[] args) {
String fileName= "testo.txt";
Copy copy = new Copy(new LineReader(fileMName));
copy . toOutput(new StraightlLineWriter(Systen.our,new NullConverter()));

import java.io.®; }
Import java.util.®;

abstract class LineWriter {

private ConversionStrategy fConverter;
private PrintStream out;

pubTic LineWriter(PrintStream out, ConversionStrategy fConverter)
public void printAll1Lines{List storage)[{...J]

abstract Iterator getIterator(List storage);

inport java.io.®;
import java.util.®;

public class StraightLineWriter extends LineWriter {

public StraightLineWriter(FrintStrean out, ConversionStrategy fTConverter) {
super (out, fConverter);

I

@dverride
Iterator getIterator(List storage) {
return storage.iterator();

¥

universita di ferrara

Y'Y DA SEICENTO ANNI GUARDIAMO AVANTI.



Template pattern - UML

AbstractClass

Tl
TemplateMathod{) © -

PrimitiveOperation () S _
PrimitiveOperation2() PrimitiveOparation2()

PrimitivaOperation ()

ConcreteClass

PrimitiveOperation1()
PrimitiveOperation2()

% universita di ferrara

LY Y3



Quarta richiesta

O Vogliamo la possibilita di avere in output anche alcune statistiche
riguardo al file processato

O In generale, possiamo voler aggiungere funzionalita alle classi
dopo la loro creazione

0 Possiamo farlo con il pattern Decorator.

O Decorator pattern: consente di aggiungere nuove funzionalita ad
oggetti gia esistenti.
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ecorator pattern

import java.util.®;

interface LineWriter {

import java.io.®;
import java.util.®;

PrintStrean out;

public woid printAllLines(List storage); ConversionStrategy flonverter;

public Iterator getIterator(List storage);

public class StraightLineWriter implements

LineWriter {

public StraightlLineWriter(PrintStream out, ConversionStrategy fConverter)
public void printAllLines(List storage)[{...]]

public Iterator getIterator(List storage)

public class LineWriterDecorator implemnents

import java.util.®;

protected LineWriter lw;

public LineWriterDecorator(LineWriter Tw) {
this.Tw = Tw;

l

public woid printAllLines(List storage)q
Tw.printA11Lines(storage);
I

public Iterator getIterator(List storage) {
return Tw.getlterator(storage);

l

LineWriter {
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Decorator pattern

import java.util.*;
public class StatLineWriterDecorator]| extends LineWriterDecorator{

public StatLineWriterDecorator(LineWriter Tw) {
super(Tw);

Iy

Alverride

public wvoid printAllLines(List storage)
super.printAlllines(storage);
makeStatistics(storage);

I3

private void makeStatistics(List storage){
int tot=0;
Iterator it= storage.iterator();
while (it.hasNext()) {
tot += it.next().toString().length{);
h

Systemn.out.printin("Totale caratteri: "+ tot);

public class LettoreMain {
public static void main(String[] args) {
String TileName= "testo.txt";
Copy copy = new Copy(new LineReader(fileNamne]));
LinegWriter Tw = new StraightlineWriter(Systen.out,new NullConverter());
copy.tolutput(new StatLineWriterDecorator{iw));
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Decorator pattern - UML

ConcreteComponent Decorator

Operation() Ciperation() ©- cmpunant—rﬂperatiun{lﬂ

A

ConcreteDecoratorA ConcreteDecoratorB

Dacorator::Operation();

Operation(} Operation{) - | AddedBehavior); 1
AddedBehavior)

addedState
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Ultima richiesta

Stampare l'output contemporaneamente su piu destinazioni

Creare una classe Broadcaster che contiene una lista di
LineWriter. Avra i metodi:

void add(LineWriter)

Inoltre Broadcaster implements LineWriter e ridefinira il
metodo printAllLines inserendo un ciclo che lo inoltra sulla
lista di LineWriter

Possiamo farlo con il pattern Observer

% universita di ferrara

am»



Observer

Subject

ohservers

...]ﬂbsermr

Attach{Observer)
Detach(ODserver)

Getstate() ©---
setstatal}

subjectstate

for ali o in ohservers |
o-=Update()

i

ConcreteObserver

refum suhjectﬂtala

LY Y3

Lipdate()

G__

obsemnvarstate

observarstate =
subject-=GetState()
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