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Adapter
• L’Adapter è un design pattern strutturale che ci aiuta a rendere compatibili interfacce tra di loro

incompatibili

• In altre parole l’Adapter crea un livello che permette di comunicare a due interfacce differenti che
non sono in grado di comunicare tra di loro

• Esempio: Un sistema di e-commerce contiene una funzione calculate_total(order) in grado di 
calcolare l’ammontare di un ordine solo in Corone Danesi (DKK). 
• Vogliamo aggiungere il supporto per valute di uso più comune quali i Dollari USA (USD) e gli

Euro (EUR). 
• Se possediamo il codice sorgente del sistema possiamo estenderlo in modo da incorporare

nuove funzioni per effettuare le conversioni da DKK a EUR e USD. 
• Che accade però se non disponiamo del sorgente perche’ l’applicazione ci è fornita da una

libreria esterna? In questo caso, possiamo usare la libreria ma non modificarla o estenderla. 
• La soluzione fornita dall’Adapter consiste nel creare un livello extra (wrapper) che effettua la 

la conversione tra i formati delle valute.
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Adapter
• L’adapter in generale è utile quando vogliamo usare un’interfaccia che

ci aspettiamo fornisca una certa funzione f() ma disponiamo solo della
funzione g(). 
• L’adapter puo` essere usato per convertire la nostra funzione g() nella

funzione f().
• La conversione potrebbe riguardare anche il numero di parametri. 

Supponiamo, ad esempio, di voler usare un’interfaccia con una funzione che
richiede tre parametri ma abbiamo una funzione che prende due parametri.  
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Adapter: un semplice esempio 
• La nostra applicazione ha una classe Computer che mostra

l’informazione di base riguardo ad  un computer. 

class Computer: 
def __init__(self, name): 

self.name = name 
def __str__(self): 

return 'the {} computer'.format(self.name) 
def execute(self): return 'executes a program'
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Adapter: un semplice esempio 
• Decidiamo di arricchire la nostra applicazione con altre funzionalità e per nostra fortuna

scopriamo due classi che potrebbero fare al nostro caso in due distinte librerie: la classe
Synthesizer e la classe Human. 

class Synthesizer: 
def __init__(self, name): 

self.name = name 
def __str__(self): return 'the {} synthesizer'.format(self.name) 
def play(self): return 'is playing an electronic song’ 

class Human: 
def __init__(self, name): self.name = name 
def __str__(self): 

return '{} the human'.format(self.name) 
def speak(self): 

return 'says hello'
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Adapter: un semplice esempio 
• Poniamo le due classi in un modulo separato. 
• Problema: il client sa solo che può invocare il metodo execute() e non 

ha alcuna idea dei metodi play() o speak(). 
• Come possiamo far funzionare il codice senza modificare le classi

Synthesizer e Human? 
• Soluzione : design pattern adapter.
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Adapter: un’implementazione che usa un 
dizionario di metodi
• Creiamo una classe generica Adapter che ci permetta di unificare

oggetti di diverse interfacce
• Un’istanza della classe Adapter ha una variabile obj che è un’istanza di 

una delle classi che vogliamo includere nella nostra applicazione, ad 
esempio un’istanza di Human.
• Il metodo __init__ di Adapter inserisce in __dict__ dell’istanza self 

alcune coppie chiave/valore per associare a ciascun metodo
dell’interfaccia che vogliamo usare il metodo corrispondente della
classe di obj, ad esempio si puo` associare il metodo execute al metodo
Human.speak. Nel nostro esempio c’è un solo metodo (execute) 
nell’interfaccia che vogliamo utiliizzare

Programmazione Avanzata a.a. 2021-22                                           
A. De Bonis

99

Adapter: un’implementazione che usa un 
dizionario di metodi
• L’argomento obj del metodo__init__() è l’oggetto che vogliamo

adattare
• adapted_methods è un  dizionario che contiene le coppie

chiave/valore dove la chiave è il metodo che il client invoca e il valore è
il metodo della libreria che dovrebbe essere invocato. 
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class Adapter: 
def __init__(self, obj, adapted_methods): 

self.obj = obj
self.__dict__.update(adapted_methods) 

def __str__(self): 
return str(self.obj)
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Adapter: un’implementazione che usa un 
dizionario di metodi

def main(): 
objects = [Computer('Asus’)] 
synth = Synthesizer('moog’) 
objects.append(Adapter(synth, dict(execute=synth.play) )) 
human = Human('Bob’) 
objects.append(Adapter(human, dict(execute=human.speak))) 
for i in objects: 

print('{} {}'.format(str(i), i.execute())) 
if __name__ == "__main__": main()
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objects è la  lista di tutti gli oggetti. L’istanza di computer viene aggiunta alla lista senza 
adattamenti. Gli oggetti incompatibili (istanze di Human o Synthesizer) sono prima 
adattate usando la classe Adapter. Il client può usare execute() su tutti gli oggetti senza 
essere a conoscenza delle differenza tra le classi usate. 

the Asus computer executes a program
the moog synthesizer is playing an electronic song 
Bob the human says hello
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Adapter: un’implementazione che usa l’ereditarietà 

class WhatIHave: 
`interfaccia a nostra disposizione’
def g(self): pass 
def h(self): pass 

class WhatIWant: 
`interfaccia che vogliamo usare’
def f(self): pass 

class Adapter(WhatIWant): 
`adaRa WhatIHave a WhatIWant’
def __init__(self, whatIHave): 

self.whatIHave = whatIHave
def f(self):               

self.whatIHave.g() 
self.whatIHave.h() Programmazione Avanzata a.a. 2021-22                                           
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class WhatIUse: 
def op(self, whatIWant):

`metodo dell’applicazione che usa f ’
whatIWant.f()

whatIUse = WhatIUse()
whatIHave = WhatIHave()
adapt= Adapter(whatIHave)

#op() riceve un’istanza di Adapter che ha gli stessi metodi 
#dell’interfaccia desiderata WhatIWant, cioe` il metodo f()
#che viene invocato all’interno di op()

whatIUse.op(adapt)

La classe Adapter estende la classe che vogliamo uTlizzare sovrascrivendo i metodi dell’interfaccia 
usaT dall’applicazione in modo che invochino quelli di WhatIHave.
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Adapter: un’implementazione che usa 
l’ereditarietà– esempio Computer

class Human: 
...

class Synthesizer: 
...

class Computer: 
...

class Adapter(Computer): 
def __init__(self, wih): 

self.wih=wih
def execute(self):  

if isinstance(self.wih, Synthesizer):            
return self.wih.play()

if isinstance(self.wih, Human):
return self.wih.speak()
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class WhatIUse: 
def op(self, comp):

return comp.execute()

whatIUse = WhatIUse()
human = Human(‘Bob’)
adapt= Adapter(human)

#op() riceve un’istanza di Adapter il cui 
#metodo execute() si comporta come 
#speak() della classe Human
print(whatIUse.op(adapt))
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Adapter: ancora un’altra implementazione che usa l’ereditarietà 

class WhatIHave: 
def g(self): pass 
def h(self): pass 

class WhatIWant: 
def f(self): pass 

class WhatIUse: 
def op(self, whatIWant):

whatIWant.f()
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# adapter interno a WhatIHaveNew
# à una classe per ogni classe da adattare :-(
class WhatIHaveNew(WhatIHave):

class InnerAdapter(WhatIWant):
def __init__(self, outer):

self.outer = outer
def f(self):

self.outer.g()
self.outer.h()

def whatIWant(self):
return WhatIHaveNew.InnerAdapter(self)

whatIUse = WhatIUse()
whatIHaveNew=WhatIHaveNew()
whatIUse.op(whatIHaveNew.whatIWant())

Questa implementazione estende WhatIHave con una classe WhatIHaveNew che ha  una classe interna che funge 
da adapter. Le istanze di questo adapter hanno una variabile outer di Dpo WhatIHaveNew. Il  metodo f() dell’adapter
invoca i metodi g() e h() di WhatIHave su outer. WhatIHaveNew ha un metodo di istanza whatIWant che resDtuisce 
un’istanza dell’adapter in cui outer è  l’oggeIo su cui whatIWhant è invocato.
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Adapter: un’implementazione che usa 
l’ereditarietà - esempio Computer

class Human: 
...

class Synthesizer: 
...

class Computer: 
...

class WhatIUse: 
def op(self, comp):

return comp.execute()
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class HumanNew(Human):
#adattatore interno
class InnerAdapter(Computer):

def __init__(self, outer):
self.outer = outer

def execute(self):
return self.outer.speak()

def whatIWant(self):
return HumanNew.InnerAdapter(self)

class SynthesizerNew(Synthesizer):
...

whatIUse = WhatIUse()
humanNew=HumanNew('Bob')
print(whatIUse.op(humanNew.whatIWant()))
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Adapter
• Consideriamo il seguente esempio:
• Immaginiamo di avere una classe Page che puo` essere usata per produrre una 

pagina a parSre dal Stolo, dai paragrafi del testo e uSlizzando un oggeUo che 
fornisce l’interfaccia  del renderer.
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if not isinstance(renderer, Renderer):

raise TypeError("Expected object of type Renderer, got {}".

format(type(renderer).__name__))
        self.title = title

        self.renderer = renderer

        self.paragraphs = []

def add_paragraph(self, paragraph):

        self.paragraphs.append(paragraph)

def render(self):

        self.renderer.header(self.title)

for paragraph in self.paragraphs:

            self.renderer.paragraph(paragraph)

        self.renderer.footer()

The Page class does not know or care what the renderer’s class is, only that it
provides the page renderer interface; that is, the three methods header(str),
paragraph(str), and footer().

We want to ensure that the renderer passed in is a Renderer instance. A simple
but poor solution is: assert isinstance(renderer, Renderer). This has two weak-
nesses. First, it raises an AssertionError rather than the expected and more
specific TypeError. Second, if the user runs the program with the -O (“optimize”)
option, the assert will be ignored and the user will end up getting an Attribute-

Error raised later on, in the render() method. The if not isinstance(…) state-
ment used in the code correctly raises a TypeError and works regardless of the -O
option.

One apparent problem with this approach is that it would seem that we must
make all our renderers subclasses of a Renderer base class. Certainly, if we
were programming in C++, this would be the case; and we could indeed create
such a base class in Python. However, Python’s abc (abstract base class)module
provides us with an alternative and more flexible option that combines the
interface checkability benefit of an abstract base class with the flexibility of
duck typing. Thismeans that we can create objects that are guaranteed tomeet
a particular interface (i.e., to have a specified API) but need not be subclasses of
any particular base class.

class Renderer(metaclass=abc.ABCMeta):

    @classmethod
def __subclasshook__(Class, Subclass):

if Class is Renderer:

            attributes = collections.ChainMap(*(Superclass.__dict__

for Superclass in Subclass.__mro__))
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The primary concern of structural design patterns is how objects are composed
together to formnew, larger objects. Three themesstand out in structuraldesign
patterns: adapting interfaces, adding functionality, and handling collections of
objects.

2.1. Adapter Pattern

The Adapter Pattern is a technique for adapting an interface so that one class
can make use of another class—that has an incompatible interface—without
changing either of the classes being used. This is useful, for example, when
we want to use a class that cannot be changed, in a context it wasn’t originally
designed for.

Let’s imagine that we have a simple Page class that can be used to render a page
given its title, paragraphs of body text, and an instance of a renderer class.
(This section’s code is all taken from the render1.py example.)

class Page:

def __init__(self, title, renderer):

29
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Adapter
• La classe Page ha bisogno di usare i metodi dell’interfaccia del renderer e cioe` i

metodi header(str), paragraph(str) e footer(). 
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if not isinstance(renderer, Renderer):

raise TypeError("Expected object of type Renderer, got {}".

format(type(renderer).__name__))
        self.title = title

        self.renderer = renderer

        self.paragraphs = []

def add_paragraph(self, paragraph):

        self.paragraphs.append(paragraph)

def render(self):

        self.renderer.header(self.title)

for paragraph in self.paragraphs:

            self.renderer.paragraph(paragraph)

        self.renderer.footer()

The Page class does not know or care what the renderer’s class is, only that it
provides the page renderer interface; that is, the three methods header(str),
paragraph(str), and footer().

We want to ensure that the renderer passed in is a Renderer instance. A simple
but poor solution is: assert isinstance(renderer, Renderer). This has two weak-
nesses. First, it raises an AssertionError rather than the expected and more
specific TypeError. Second, if the user runs the program with the -O (“optimize”)
option, the assert will be ignored and the user will end up getting an Attribute-

Error raised later on, in the render() method. The if not isinstance(…) state-
ment used in the code correctly raises a TypeError and works regardless of the -O
option.

One apparent problem with this approach is that it would seem that we must
make all our renderers subclasses of a Renderer base class. Certainly, if we
were programming in C++, this would be the case; and we could indeed create
such a base class in Python. However, Python’s abc (abstract base class)module
provides us with an alternative and more flexible option that combines the
interface checkability benefit of an abstract base class with the flexibility of
duck typing. Thismeans that we can create objects that are guaranteed tomeet
a particular interface (i.e., to have a specified API) but need not be subclasses of
any particular base class.

class Renderer(metaclass=abc.ABCMeta):

    @classmethod
def __subclasshook__(Class, Subclass):

if Class is Renderer:

            attributes = collections.ChainMap(*(Superclass.__dict__

for Superclass in Subclass.__mro__))
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The primary concern of structural design patterns is how objects are composed
together to formnew, larger objects. Three themesstand out in structuraldesign
patterns: adapting interfaces, adding functionality, and handling collections of
objects.

2.1. Adapter Pattern

The Adapter Pattern is a technique for adapting an interface so that one class
can make use of another class—that has an incompatible interface—without
changing either of the classes being used. This is useful, for example, when
we want to use a class that cannot be changed, in a context it wasn’t originally
designed for.

Let’s imagine that we have a simple Page class that can be used to render a page
given its title, paragraphs of body text, and an instance of a renderer class.
(This section’s code is all taken from the render1.py example.)

class Page:

def __init__(self, title, renderer):

29
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• __init__ verifica che l’argomento 
renderer sia di tipo Renderer

• il metodo render costruisce la 
pagina invocando i metodi 
dell’interfaccia renderer.
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Adapter
• Immaginiamo che siano disponibili due classi TextRender e HtmlWriter che

potrebbero essere usate da Page per costruire pagine testuali e pagine html, 
rispettivamente
• Supponiamo che TextRender supporti l’interfaccia renderer, cioe` fornisca i tre

metodi header(str), paragraph(str) e footer().
à Un’instanza di TextRender puo` essere passata al costruttore di Page

• Supponiamo invece che HtmlWriter fornisca solo i due metodi header(str) e  footer() 
dell’interfaccia redender e che questi pero` non facciano cio` che ci si aspetterebbe.  
à Un’instanza di HtmlWriter non puo` essere passata al costruttore di Page

• Si potrebbe allora pensare di estendere HtmlWriter e di aggiungere alla classe
derivata il metodo paragraph(str) e di reimplementare i metodi header(str) e  
footer()
• In questo modo pero` la nuova classe conterrebbe sia metodi dell’interfaccia renderer sia quelli

della classe base HtmlWriter
Programmazione Avanzata a.a. 2021-22                                           
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Adapter
• Un approccio alternativo consiste nel costruire una classe che funge da adapter e 

che ha al suo interno una variabile di istanza della classe htmlWriter. I metodi di 
HtmlRenderer vengono implementati invocando quelli di  htmlWriter.
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2.1. Adapter Pattern 33

def header(self):

        self.file.write("<!doctype html>\n<html>\n")

def title(self, title):

        self.file.write("<head><title>{}</title></head>\n".format(

                escape(title)))

def start_body(self):

        self.file.write("<body>\n")

def body(self, text):

        self.file.write("<p>{}</p>\n".format(escape(text)))

def end_body(self):

        self.file.write("</body>\n")

def footer(self):

        self.file.write("</html>\n")

The HtmlWriter class can be used to write a simple HTML page, and it takes care
of escaping using the html.escape() function (or the xml.sax.saxutil.escape()
function in Python 3.2 or earlier).

Although this class has header() and footer() methods, they have different be-
haviors than those promised by the page renderer interface. So, unlike the Text-
Renderer, we cannot pass an HtmlWriter as a page renderer to a Page instance.

One solution would be to subclass HtmlWriter and provide the subclass with the
page renderer interface’s methods. Unfortunately, this is rather fragile, since
the resultant classwill have a mixture of the HtmlWriter’smethods plus the page
renderer interface’s methods. A much nicer solution is to create an adapter: a
class that aggregates the class we need to use, that provides the required
interface, and that handles all the mediation for us. How such an adapter class
fits in is illustrated in Figure 2.1 (! 34).

class HtmlRenderer:

def __init__(self, htmlWriter):

        self.htmlWriter = htmlWriter

def header(self, title):

        self.htmlWriter.header()

        self.htmlWriter.title(title)

        self.htmlWriter.start_body()

def paragraph(self, text):

        self.htmlWriter.body(text)
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Page

renderer Renderer interface

TextRenderer HtmlRenderer Adapter

HtmlWriter Adaptee

Figure 2.1 A page renderer adapter class in context

def footer(self):

        self.htmlWriter.end_body()

        self.htmlWriter.footer()

This is our adapter class. It takes an htmlWriter of type HtmlWriter at construc-
tion time, and it provides the page renderer interface’s methods. All the actual
work is delegated to the aggregated HtmlWriter, so the HtmlRenderer class is just
a wrapper providing a new interface for the existing HtmlWriter class.

textPage = Page(title, TextRenderer(22))

textPage.add_paragraph(paragraph1)

textPage.add_paragraph(paragraph2)

textPage.render()

htmlPage = Page(title, HtmlRenderer(HtmlWriter(file)))

htmlPage.add_paragraph(paragraph1)

htmlPage.add_paragraph(paragraph2)

htmlPage.render()

Here are a couple of examples showing how instances of the Page class are
created with their custom renderer. In this case we’ve given the TextRenderer
a default width of 22 characters. And we have given the HtmlWriter that’s used
by the HtmlRenderer adapter an open file to write to (whose creation isn’t shown)
that overrides the default of sys.stdout.

2.2. Bridge Pattern

The Bridge Pattern is used in situations where we want to separate an abstrac-
tion (e.g., an interface or an algorithm) from how it is implemented.

The conventional approach without using the Bridge Pattern would be to create
one or more abstract base classes and then provide two or more concrete imple-
mentations of each of the base classes. But with the Bridge Pattern the ap-
proach is to create two independent classhierarchies:the “abstract” one defining
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Adapter
• Esempio dell’uso della classe Page con TextRender e HtmlRender. Il costruttore di

TextRenderer prende in input il numero di caratteri che definisce l’ampiezza del 
testo mentre quello di HtmlRenderer prende in input un’istanza di HtmlWriter. Il
costruttore di HtmlWriter prende in input un file object.
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Page

renderer Renderer interface

TextRenderer HtmlRenderer Adapter

HtmlWriter Adaptee

Figure 2.1 A page renderer adapter class in context

def footer(self):

        self.htmlWriter.end_body()

        self.htmlWriter.footer()

This is our adapter class. It takes an htmlWriter of type HtmlWriter at construc-
tion time, and it provides the page renderer interface’s methods. All the actual
work is delegated to the aggregated HtmlWriter, so the HtmlRenderer class is just
a wrapper providing a new interface for the existing HtmlWriter class.

textPage = Page(title, TextRenderer(22))

textPage.add_paragraph(paragraph1)

textPage.add_paragraph(paragraph2)

textPage.render()

htmlPage = Page(title, HtmlRenderer(HtmlWriter(file)))

htmlPage.add_paragraph(paragraph1)

htmlPage.add_paragraph(paragraph2)

htmlPage.render()

Here are a couple of examples showing how instances of the Page class are
created with their custom renderer. In this case we’ve given the TextRenderer
a default width of 22 characters. And we have given the HtmlWriter that’s used
by the HtmlRenderer adapter an open file to write to (whose creation isn’t shown)
that overrides the default of sys.stdout.

2.2. Bridge Pattern

The Bridge Pattern is used in situations where we want to separate an abstrac-
tion (e.g., an interface or an algorithm) from how it is implemented.

The conventional approach without using the Bridge Pattern would be to create
one or more abstract base classes and then provide two or more concrete imple-
mentations of each of the base classes. But with the Bridge Pattern the ap-
proach is to create two independent classhierarchies:the “abstract” one defining
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Adapter: miglioramen< alla classe Page

Programmazione Avanzata a.a. 2021-22                                           
A. De Bonis

• La classe Page non ha bisogno di conoscere come sia fatta la classe Renderer ma è solo 
interessato al fatto che fornisca l’interfaccia renderer e cioe` i metodi header(str), paragraph(str) 
e footer(). 

• Per essere sicuri che l’argomento renderer passato ad __init__ sia un’istanza di Rendererer, al 
posto dello statement  if not isinstance(...) , si potrebbe usare assert isinstance(renderer, 
Renderer). Questo approccio pero` pone due problemi:
• Lancia  AssertionError piuttosto che la piu` specifica TypeError.
• Se l’utente esegue il programma con l’opzione –O, l’assert viene ignorato e in seguito il 

metodo render() lancera` un AttributeError.

• Per questo motivo il codice di __init__ usa lo statement if not isinstance(...) 

• Potrebbe sembrare che questo approcco ci costringa ad usare esclusivamente renderer che sono
istanze di sottoclassi di una stessa classe base Renderer.

• Rispetto a linguaggi OOP quali C++, Python ci consente di usare un approccio alternativo  basato
sul modulo abc (abstract base class): l’idea e` di creare oggetti che forniscano una particolare
interfaccia ma che non debbano necessariamente essere sottoclassi di una particolare classe base 
(duck typing).
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Adapter
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• La classe Renderer reimplementa il metodo speciale __subclasshook__() . Questo metodo viene
uTlizzato dalla funzione built-in isinstance()

• Il metodo __subclasshook__() è un metodo di classe e per prima cosa controlla se la classe su cui 
è invocato è Renderer e in caso contrario lancia l’eccezione NotImplemented
• in questo modo il comportamento di __subclasshook__ non viene ereditato dalle eventuali so6oclassi e le so6oclassi

possono eventualmente aggiungere nuovi criteri alla classe astra6a. Ovviamente possiamo fare in modo che
__subclasshook__() di una so6oclasse invochi Renderer.__subclasshook__()  esplicitamente se vogliamo che ne 
eredi> il comportamento. 

ptg11539634

30 Chapter 2. Structural Design Patterns in Python

if not isinstance(renderer, Renderer):

raise TypeError("Expected object of type Renderer, got {}".

format(type(renderer).__name__))
        self.title = title

        self.renderer = renderer

        self.paragraphs = []

def add_paragraph(self, paragraph):

        self.paragraphs.append(paragraph)

def render(self):

        self.renderer.header(self.title)

for paragraph in self.paragraphs:

            self.renderer.paragraph(paragraph)

        self.renderer.footer()

The Page class does not know or care what the renderer’s class is, only that it
provides the page renderer interface; that is, the three methods header(str),
paragraph(str), and footer().

We want to ensure that the renderer passed in is a Renderer instance. A simple
but poor solution is: assert isinstance(renderer, Renderer). This has two weak-
nesses. First, it raises an AssertionError rather than the expected and more
specific TypeError. Second, if the user runs the program with the -O (“optimize”)
option, the assert will be ignored and the user will end up getting an Attribute-

Error raised later on, in the render() method. The if not isinstance(…) state-
ment used in the code correctly raises a TypeError and works regardless of the -O
option.

One apparent problem with this approach is that it would seem that we must
make all our renderers subclasses of a Renderer base class. Certainly, if we
were programming in C++, this would be the case; and we could indeed create
such a base class in Python. However, Python’s abc (abstract base class)module
provides us with an alternative and more flexible option that combines the
interface checkability benefit of an abstract base class with the flexibility of
duck typing. Thismeans that we can create objects that are guaranteed tomeet
a particular interface (i.e., to have a specified API) but need not be subclasses of
any particular base class.

class Renderer(metaclass=abc.ABCMeta):

    @classmethod
def __subclasshook__(Class, Subclass):

if Class is Renderer:

            attributes = collections.ChainMap(*(Superclass.__dict__

for Superclass in Subclass.__mro__))
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            methods = ("header", "paragraph", "footer")

if all(method in attributes for method in methods):

return True
return NotImplemented

The Renderer class reimplements the __subclasshook__() special method. This
method is used by the built-in isinstance() function to determine if the object
it is given as its first argument is a subclass of the class (or any of the tuple of
classes) it is passed as its second argument.

The code is rather subtle—and Python 3.3-specific—because it uses the collec-

tions.ChainMap() class.! The code is explained next, but understanding it isn’t
important since all the hard work can be done by the @Qtrac.has_methods class
decorator supplied with the book’s examples (and covered later; " 36).

The __subclasshook__() special method begins by checking to see if the class in-
stance it is being called on (Class) is Renderer; otherwise,we return NotImplement-

ed. Thismeans that the __subclasshook__ behavior isnot inherited by subclasses.
We do this because we assume that a subclass is adding new criteria to the ab-
stract base class, rather than adding behavior. Naturally, we can still inherit
behavior if we wish, simply by calling Renderer.__subclasshook__() explicitly in
our __subclasshook__() reimplementation.

If we returned True or False, the abstract base classmachinery would be stopped
in its tracks and the bool returned. But by returning NotImplemented, we allow
the normal inheritance functionality to operate (subclasses, subclasses of
explicitly registered classes, subclasses of subclasses).

If the if statement’s condition is met, we iterate over every class inherited by
the Subclass (including itself), as returned by its __mro__() special method, and
access its private dictionary (__dict__).This providesa tuple of __dict__s thatwe
immediately unpack using sequence unpacking (*), so that all the dictionaries
get passed to the collections.ChainMap() function. This function takes any
number of mappings (such as dicts) as arguments, and returns a single map
view as if they were all in the same mapping. Now, we create a tuple of the
methodswewant to check for. Finally,we iterate over all themethodsand check
that each one is in the attributes mapping whose keys are the names of all the
methods and properties of the Subclass and all its Superclasses, and return True
if all the methods are present.

Note that we check only that the subclass (or any of its base classes) has at-
tributes whose names match the required methods—so even a property will
match. If we want to be certain of matching only methods, we could add to the

! The render1.py example and the Qtrac.py module used by render2.py includes both Python3.3-
specific code and code that works with earlier Python3 versions.
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Il metodo __subclasshook__
• __subclasshook__(subclass) puo` essere sovrascritto in una abstract base class.

• deve essere ridefinita come metodo di classe.
@classmethod
def __subclasshook__(Classe,subclass):…..

• controlla se subclass è considerata una sottoclasse della classe ABC in cui il metodo è
sovrascritto (rappresentata dal parametro Classe). 

• In questo modo è possibile modificare il comportamento di issubclass e di isinstance senza 
bisogno di invocare register() su ogni classe che vogliamo venga considerata sottoclasse dell’ 
ABC che stiamo implementando. 

• __subclasshook__  dovrebbe restituire True, False o NotImplemented. Se 
restituisce True, subclass viene considerata sottoclasse dell’ABC. Se restituisce
False, subclass non è considerata sottoclasse dell’ABC. Se restituisce
NotImplemented, il controllo sulla sottoclasse continua con il meccanismo usuale.
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• se Class è la classe Render allora
• viene creata una ChainMap (si veda slide successiva) a2ribute dei __dict__ di tuRe la classi

presenT nello __mro__ di Subclass.
• viene creata una tupla methods dei metodi che devono essere controllaT
• viene resTtuito True se tub i metodi in methods sono presenT in  Subclass o in una delle sue 

superclassi. Se vogliamo essere cerT di non confondere una proprieta` di una delle classi con
il metodo di subclass da controllare, dobbiamo verificare che method sia callable.
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if not isinstance(renderer, Renderer):

raise TypeError("Expected object of type Renderer, got {}".

format(type(renderer).__name__))
        self.title = title

        self.renderer = renderer

        self.paragraphs = []

def add_paragraph(self, paragraph):

        self.paragraphs.append(paragraph)

def render(self):

        self.renderer.header(self.title)

for paragraph in self.paragraphs:

            self.renderer.paragraph(paragraph)

        self.renderer.footer()

The Page class does not know or care what the renderer’s class is, only that it
provides the page renderer interface; that is, the three methods header(str),
paragraph(str), and footer().

We want to ensure that the renderer passed in is a Renderer instance. A simple
but poor solution is: assert isinstance(renderer, Renderer). This has two weak-
nesses. First, it raises an AssertionError rather than the expected and more
specific TypeError. Second, if the user runs the program with the -O (“optimize”)
option, the assert will be ignored and the user will end up getting an Attribute-

Error raised later on, in the render() method. The if not isinstance(…) state-
ment used in the code correctly raises a TypeError and works regardless of the -O
option.

One apparent problem with this approach is that it would seem that we must
make all our renderers subclasses of a Renderer base class. Certainly, if we
were programming in C++, this would be the case; and we could indeed create
such a base class in Python. However, Python’s abc (abstract base class)module
provides us with an alternative and more flexible option that combines the
interface checkability benefit of an abstract base class with the flexibility of
duck typing. Thismeans that we can create objects that are guaranteed tomeet
a particular interface (i.e., to have a specified API) but need not be subclasses of
any particular base class.

class Renderer(metaclass=abc.ABCMeta):

    @classmethod
def __subclasshook__(Class, Subclass):

if Class is Renderer:

            attributes = collections.ChainMap(*(Superclass.__dict__

for Superclass in Subclass.__mro__))
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            methods = ("header", "paragraph", "footer")

if all(method in attributes for method in methods):

return True
return NotImplemented

The Renderer class reimplements the __subclasshook__() special method. This
method is used by the built-in isinstance() function to determine if the object
it is given as its first argument is a subclass of the class (or any of the tuple of
classes) it is passed as its second argument.

The code is rather subtle—and Python 3.3-specific—because it uses the collec-

tions.ChainMap() class.! The code is explained next, but understanding it isn’t
important since all the hard work can be done by the @Qtrac.has_methods class
decorator supplied with the book’s examples (and covered later; " 36).

The __subclasshook__() special method begins by checking to see if the class in-
stance it is being called on (Class) is Renderer; otherwise,we return NotImplement-

ed. Thismeans that the __subclasshook__ behavior isnot inherited by subclasses.
We do this because we assume that a subclass is adding new criteria to the ab-
stract base class, rather than adding behavior. Naturally, we can still inherit
behavior if we wish, simply by calling Renderer.__subclasshook__() explicitly in
our __subclasshook__() reimplementation.

If we returned True or False, the abstract base classmachinery would be stopped
in its tracks and the bool returned. But by returning NotImplemented, we allow
the normal inheritance functionality to operate (subclasses, subclasses of
explicitly registered classes, subclasses of subclasses).

If the if statement’s condition is met, we iterate over every class inherited by
the Subclass (including itself), as returned by its __mro__() special method, and
access its private dictionary (__dict__).This providesa tuple of __dict__s thatwe
immediately unpack using sequence unpacking (*), so that all the dictionaries
get passed to the collections.ChainMap() function. This function takes any
number of mappings (such as dicts) as arguments, and returns a single map
view as if they were all in the same mapping. Now, we create a tuple of the
methodswewant to check for. Finally,we iterate over all themethodsand check
that each one is in the attributes mapping whose keys are the names of all the
methods and properties of the Subclass and all its Superclasses, and return True
if all the methods are present.

Note that we check only that the subclass (or any of its base classes) has at-
tributes whose names match the required methods—so even a property will
match. If we want to be certain of matching only methods, we could add to the

! The render1.py example and the Qtrac.py module used by render2.py includes both Python3.3-
specific code and code that works with earlier Python3 versions.
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all(iterable) resDtuisce True se tuS 
gli elemenD in iterable sono True o 
se iterable è vuoto.
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La classe ChainMap
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• ChainMap è una classe del modulo collecSons e serve a creare una singola view 
che raggruppa piu` mapping (istanze di dict o di altri Spi di mapping). 
• class collecSons.ChainMap(*maps) crea la view a parSre dai mapping in maps. Se 

maps non viene fornito allora viene creato un singolo dizionario vuoto in modo 
che una ChainMap abbia almeno un mapping.
• I mapping soUostanS sono memorizzaS in una lista a cui si puo` accedere

aUraverso l’aUributo maps.
• La ricerca in una ChainMap avviene effeUuando la ricerca in tub i mapping 

soUostanS fino a che non viene trovata un chiave. Le operazioni di scriUura e 
aggiornamento invece vengono effeUuate solo sul primo mapping. 
• Le modifiche apportate ai mapping soUostanS sono visibili nella ChainMap.
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• Sovrascrivere __subclasshook__() in Renderer e` molto uSle ma scrivere linee di 
codice cosi` complesso ogni volta che occorre fornire un meccanismo per 
controllare un’interfaccia, comporta una duplicazione di codice che è bene evitare.
• Le linee di codice differirebbero infab molto poco: la classe base e i metodi

supportaS.
• Per evitare questa duplicazione di codice, implemenSamo un decorator factory 

che resStuisce un decoratore di classe che dota la classe della definizione di 
__subclasshook__ di cui abbiamo bisogno. 
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function, which returns a class decorator. This decorator then adds a custom
__subclasshook__() class method to the class. And this new method checks for
the givenmethodswhenever a BarRenderer is passed as a type to an isinstance()
call. (Readersnot familiarwith classdecoratorsmay find it helpful to skipahead
and read §2.4, ! 48, and especially §2.4.2, ! 54, and then return here.)

def has_methods(*methods):

def decorator(Base):

def __subclasshook__(Class, Subclass):

if Class is Base:

                attributes = collections.ChainMap(*(Superclass.__dict__

for Superclass in Subclass.__mro__))

if all(method in attributes for method in methods):

return True
return NotImplemented

        Base.__subclasshook__ = classmethod(__subclasshook__)
return Base

return decorator

The Qtrac.py module’s has_methods() function captures the required methods
and creates a class decorator function, which it then returns. The decorator it-
self creates a __subclasshook__() function, and then adds it to the base class
as a class method using the built-in classmethod() function. The custom __sub-

classhook__() function’s code is essentially the same as we discussed before
(31 !), only this time, instead of using a hard-coded base class, we use the deco-
rated class (Base), and instead of a hard-coded set of method names,we use those
passed in to the class decorator (methods).

It is also possible to achieve the same kind of method checking functionality by
inheriting from a generic abstract base class. For example:

class BarRenderer(Qtrac.Requirer):

    required_methods = {"initialize", "draw_caption", "draw_bar",

"finalize"}

This code snippet is from barchart3.py. The Qtrac.Requirer class (not shown,
but in Qtrac.py) is an abstract base class that performs the same checks as the
@has_methods class decorator.

def main():

    pairs = (("Mon", 16), ("Tue", 17), ("Wed", 19), ("Thu", 22),

            ("Fri", 24), ("Sat", 21), ("Sun", 19))

    textBarCharter = BarCharter(TextBarRenderer())

    textBarCharter.render("Forecast 6/8", pairs)
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@Qtrac.has_methods("header", "paragraph", "footer")
class Renderer(metaclass=abc.ABCMeta): pass

uso del decorator factory per decorare 
Renderer. Nell’implementazione del libro il 
decorator factory si trova in Qtrac.
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