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Cara/caro Collega,

ti comunichiamo che a partire da domani, 12 novembre, sarà possibile la compilazione on line dei questionari di 
valutazione della didattica da parte degli studenti, relativi agli insegnamenti impartiti nel primo semestre del 
corrente anno accademico.

L’accesso è possibile dal consueto link http://www.unipi.it/index.php/documenti-ateneo/item/3361-questionario-
di-valutazione-dei-corsi. 

Le domande contenute nel questionario sono rimaste invariate rispetto allo scorso anno, ricalcando lo schema 
ANVUR. 

Come ti è noto, la compilazione del questionario è obbligatoria per gli studenti all’atto dell’iscrizione all’esame. 

E’ tuttavia particolarmente importante, per la rilevazione dell’opinione degli studenti 
frequentanti, che gli stessi accedano al sistema e provvedano alla compilazione del questionario 
durante lo svolgimento del corso, quando siano stati svolti i 2/3 delle lezioni. 

Purtroppo questo “messaggio” ad oggi non è stato raccolto dai nostri studenti, posto che la stragrande 
maggioranza degli stessi compila il questionario solo all’ultimo momento utile. Diviene per questo 
particolarmente importante proseguire nella adeguata pubblicizzazione e sensibilizzazione degli studenti 
sull’importanza dell’iniziativa ed in particolare sollecitare la corretta tempistica di compilazione. 

A questo scopo può essere di sicuro aiuto una tua comunicazione in aula agli studenti, che 
comunque riceveranno a breve anche una e-mail al riguardo da parte del Rettore.
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Coffee
public class Coffee {

void prepareRecipe() {

boilWater();

brewCoffeeGrinds();

pourInCup();

addSugarAndMilk();

}

public void boilWater() {

System.out.println(“Boiling water”);

}

public void brewCoffeeGrinds {

System.out.println(“Dripping Coffee through filter”);

}

public  void pourInCup() {

System.out.println(“Pouring in cup”);

}

public void addSugarAndMilk() {

System.out.println(“adding Sugar and Milk”);

}



Tea
public class Tea{

void prepareRecipe() {

boilWater();

seepTeaBag();

pourInCup();

addLemon();

}

public void boilWater() {

System.out.println(“Boiling water”);

}

public void brewCoffeeGrinds {

System.out.println(“Steeping the tea”);

}

public  void pourInCup() {

System.out.println(“Pouring in cup”);

}

public void addLemon() {

System.out.println(“adding Lemon”);

}



Clearly there is code duplication. 
The only reason to do that is if you REALLY need to say:

public void boilWater() {

System.out.println(“Boiling water for coffee”);

}

public void boilWater() {

System.out.println(“Boiling water for tea”);

}

As well as:

public  void pourInCup() {

System.out.println(“Pouring coffee in cup”);

public  void pourInCup() {

System.out.println(“Pouring tea in cup”);



Let’s abstract Coffee and Tea



Moreover: (!)

Both recipes follow the same algorithm

1. Boil some water.

2. Use the hot water to extract the coffee or tea.

3. Pour the resulting beverage into a cup.

4. Add the appropriate condiments to the beverage.



Compare the two prepareRecipe() methods

These can be rewritten as:
void prepareRecipe() {

boilWater();

brew();

pourInCup();

addCondiments();

}

Is this better?

void prepareRecipe() {

boilWater();

brewCoffeeGrinds();

pourInCup();

addSugarAndMilk();

}

void prepareRecipe() {

boilWater();

SeepTeaBag();

pourInCup();

addLemon();

}



class CaffeineBeverage

public abstract class CaffeineBeverage {

final void prepareRecipe() {

boilWater();

brew();

pourInCup();

addCondiments();

}

abstract void brew();

abstract void addCondiments();

void boilWater() {

System.out.println(“Boiling water”);

}

void pourInCup() {

System.our.println(“Pouring in cup”);

}



Tea & Coffee
public class Tea extends CaffeineBeverage {

public void brew() {

System.out.println(“Steeping the tea”);

}

public void addCondiments() {

System.out.println(“Adding Lemon”);

}

public class Coffee extends CaffeineBeverage {

public void brew() {

System.out.println(“Dripping Coffee through filter”);

}

public void addCondiments() {

System.out.println(“Adding Sugar and Milk”);

}



Template Method Pattern

� The Template method defines the steps of an algorithm 
and allows subclasses to provide the implementation for 
one or more steps.



Template Method Pattern
abstract class AbstractClass {

final void templateMethod() {

primitiveOperation1();

primitiveOperation2();

concreteOpertation();

}

abstract void primitiveOperation1();

abstract void primitiveOperation2();

void concreteOperation(); { 

//implementaiton here

}

}



Applicability

� Use the Template Method pattern:

� To implement the invariant parts of an algorithm once and 
leave it up to subclasses to implement the behavior that can 
vary

� To localize common behavior among subclasses and place it in 
a common class (in this case, a superclass) to avoid code 
duplication. This is a classic example of  “code refactoring.”

� To control how subclasses extend superclass operations. You 
can define a template method that calls "hook" operations at 
specific points, thereby permitting extensions only at those 
points.

� The Template Method is a fundamental technique for code 
reuse.
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Implementation Issues

� Operations which must be overridden by a subclass should be made 
abstract

� If the template method itself should not be overridden by a subclass, 
it should be made final

� To allow a subclass to insert code at a specific spot in the operation 
of the algorithm, insert “hook” operations into the template 
method. These hook operations may do nothing by default.

� Try to minimize the number of operations that a subclass must 
override, otherwise using the template method becomes tedious for 
the developer

� In a template method, the parent class calls the operations of a 
subclass and not the other way around. 

� This is an inverted control structure that's sometimes referred to as "the 
Hollywood principle," as in, "Don't call us, we'll call you".
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Hook: provides an interface that 

subclasses may override
abstract class AbstractClass {

final void templateMethod() {

primitiveOperation1();

primitiveOperation2();

concreteOpertation();

hook();

}

abstract void primitiveOperation1();

abstract void primitiveOperation2();

void concreteOperation(); { 

//implementaiton here

}

public void hook() {} // Do nothing hook method.

}



Placing a Hook
public abstract class CaffeineBeverageWithHook {

final void prepareRecipe() {

boilWater();

brew();

pourInCup();

if (customerWantsCondiments()) {addCondiments();}

}

abstract void brew();

abstract void addCondiments();

void boilWater() {System.out.println(“Boiling water”);}

void pourInCup() {System.our.println(“Pouring in cup”);}

public boolean customerWantsCondiments() {

return true;

}

}

hook



Implementing the Hook
public class CoffeeWithHook extends CaffeineBeverageWithHook {

public void brew() {System.out.println(“Dripping Coffee through filter”);}

public void addCondiments() {System.out.println(“Adding Sugar and Milk”);}

public boolean customerWantsCondiments() {

String answer = getUserInput();

if ( answer.toLowerCase().startsWith(“y”))  return true;

else return false;

}

private String GetUserInput() {

String answer = “no”;

System.out.print(“Wanna milk and sugar with your coffee (y/n?”);

BufferedReader in = new BufferedReader(new InputStreamReader(System.in));

try { answer = in.readLine(); } 

catch (IOException ioe) {

System.err.println(“IO error trying to read your answer”);

}

return answer;

}

}



Sorting with the Template Method
public static void sort(Object[] a) {

Object aux[] = (Object[])a.clone();

mergeSort(aux, a, 0, a.length, 0);

}

private static void mergeSort(Object[] src, Object[] dest, 
int low, int high, int off) {

int length = high - low;

… // Exit if already sorted 
… // Recursively sort halves of dest into src

// Merge sorted halves (now in src) into dest 

for (int i=destLow, p=low, q=mid; i < destHigh; i++) {
if (q >= high || p < mid
&& ((Comparable) src[p]).compareTo(src[q]) <= 0)

dest[i] = src[p++];
else

dest[i] = src[q++];
}

}



Comparable Ducks (by weight)

public class Duck implements Comparable {

String name;

int weight; 

public Duck(String name, int weight) {

this.name = name;

this.weight = weight;

}

public String toString() {

return name + “weighs “ + weight;

}

public int compareTo(Object object) {

Duck otherDuck = (Duck)object;

if (this.weight < otherDuck.weight) {

return -1;

} else if (this.weight > otherDuck.weight) {

return 1;

} else { return She is a witch, may we burn her? }

}

}



Sorting Ducks

public class DuckSortTestDrive {

public static void main (String[] args) {

Duck[] ducks = { 

new Duck(“Daffy”, 8), 

new Duck(“Dewey”, 2), 

new Duck(“Howard”, 7)};

System.outprintln(“Before sorting:”);

display(ducks);

Arrays.sort(ducks);

System.out.println(“\nAfter sorting:”);

display(ducks);

}

public static void display(duck[] ducks) {

for (int i = 0; i < ducks.length; i++) {

System.out.println(ducks[i]);

}

}

}



Template method & Java generics
abstract class GenerifiedTemplate<T> { 

public void templateMethod() { f(); g(); } 

public abstract void f(); 

public abstract void g(); 

} 

class Subtype extends GenerifiedTemplate<Subtype> { 

public void f() { System.out.println("f()"); } 

public void g() { System.out.println("g()"); } } 

public class GenericTemplateMethod { 

public static void main(String[] args) { 

new Subtype().templateMethod(); } 

} /* Output: f() g() */

I can't see the advantage wrt simply overriding an abstract class.
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Template method & Java generics cnt’d
But suppose you add these methods to the base class:

abstract T foo();

abstract T bar();

The subclass then overrides it:

class Subclass extends GenerifiedTemplate<Subclass> {

Subclass foo() { ... }

Subclass bar() { ... }

}

It's a way of specifying that the subclass should use covariance for the return values of these 
methods, and both methods should use the same subtype as the return value

However, nothing says that the subclass has to return itself.  You could also do this:

class Subclass2 extends GenerifiedTemplate<AnotherSubclass> {
AnotherSubclass foo() { ... }
AnotherSubclass bar() { ... }
}

Without the generic type, there are no constraints on how the subclass uses covariance, if at all. 
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VS Factory Method Pattern
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Operates on products
produced by the Factory

method

In the official definition: 
Factory method lets the subclasses decide which class to instantiate
Decide:  --not because the classes themselves decide at runtime

-- but because the creator is written withount knowlwdge of the actual products
that will be created, which is decided by the choice of the subclass that is usd



Recall the Pizza Factory Method
public abstract class PizzaStore {

protected abstract createPizza(String type);

public Pizza orderPizza(String type) {

Pizza pizza = createPizza(type);

pizza.prepare();

pizza.bake();

pizza.cut();

pizza.box();

return pizza;

}

}

Design patterns, Laura Semini, Università di Pisa, Dipartimento di Informatica.24

public class NYPizzaStore extends PizzaStore {

public Pizza createPizza(String type) {

if (type.equals("cheese")) {

return new NYCheesePizza();

} else if (type.equals("greek")) {

return new NYGreekPizza();

} else if (type.equals("pepperoni")) {

return new NYPepperoniPizza();

}

return null;

}

}



Homework

� Use the pattern to prepare a pizza menu:

� Show, in order: dough, sauce, cheese, topping, with a hook 
for extra topping. 

� In the menu put three types of pizza at your choice, just, 
please, no pineapple.
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