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Il Design Pattern Facade

• Il design pattern Facade è un design pattern strutturale che fornisce 
un’interfaccia semplificata per un sistema costituito da interfacce o 
classi troppo complesse o troppo di basso livello.
• Esempio: La libreria standard di Python fornisce moduli per gestire 

file compressi gzip, tarballs e zip. Questi moduli hanno interfacce 
diverse.
• Immaginiamo di voler accedere ai nomi di un file di archivio ed 

estrarre i suoi file usando un’interfaccia semplice. 
• Soluzione: Usiamo il design pattern Facade per fornire un’interfaccia 

semplice e uniforme che delega la maggior parte del vero lavoro alla 
libreria standard. 

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

83



06/12/21

2

Il Design Pa6ern Facade: un esempio

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

ptg11539634

60 Chapter 2. Structural Design Patterns in Python

Archive

filename
names()
unpack()

gzip

open()

tarfile.TarFile

getnames()
extractall()

zipfile.ZipFile

namelist()
extractall()

Figure 2.7 The Archive façade

only when asked for the archive’s names or to unpack the archivewill it actually
open the archive file. (The code quoted in this section is from Unpack.py.)

class Archive:

def __init__(self, filename):

        self._names = None
        self._unpack = None
        self._file = None
        self.filename = filename

The self._names variable is expected to hold a callable that will return a list
of the archive’s names. Similarly, the self._unpack variable is for holding a
callable that will extract all the archive’s files into the current directory. The
self._file is for holding a file object that has been opened on the archive. And
self.filename is a read-write property holding the archive file’s filename.

    @property
def filename(self):

return self.__filename

    @filename.setter

def filename(self, name):

        self.close()

        self.__filename = name

If the user changes the filename (e.g., using archive.filename = newname), the
current archive file is closed (if it is open).We do not immediately open the new
archive, though, since the Archive class uses lazy evaluation and so only opens
the archive when necessary.
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• La variabile self._names è usata per contenere un callable che restituisce una lista dei nomi dell’archivio.

• La variabile self._unpack è usata per mantere un callable che estrae tutti i flie dell’archivio nella directory 
corrente. 

• La variabile self._file è usata per mantenere il file object che è stato aperto  per accedere all’archivio.

• self.filename è una proprietà che mantiene il nome del file di archivio.
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Se l’utente cambia il filename, ad esempio archive.filename = newname, allora il file d’archivio 
corrente, se aperto, viene chiuso e viene aggiornata la variabile __filename.
Non viene immediatamente aperto il nuovo archivio, in quanto la classe Archive apre l’archivio solo 
se necessario.
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If the user changes the filename (e.g., using archive.filename = newname), the
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Gli utenti della classe Archive invocano close() quando hanno finito con un’istanza.
Il metodo chiude il file object , se c’è un file object aperto, e  setta self._names, self._unpack, e 
self._file a  None per invalidarli.

La classe Archive è un context manager e così in pratica gli utenti non hanno bisogno di chiamare 
close(), a patto che usino la classe in uno statement with, come nel codice qui in basso: 
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def close(self):

if self._file is not None:
            self._file.close()

        self._names = self._unpack = self._file = None

In theory,users of the Archive class are expected to call the close()methodwhen
they have finished with an instance. The method closes the file object (if one is
open) and sets the self._names, self._unpack, and self._file variables to None to
invalidate them.

We have made the Archive class a context manager (as we will see in a moment)
so, in practice,usersdon’t need to call close() themselves,providing they use the
class in a with statement. For example:

with Archive(zipFilename) as archive:

print(archive.names())
    archive.unpack()

Here we create an Archive for a zip file, print its names to the console, and then
extract all its files in the current directory. And because the archive is a context
manager, archive.close() is called automatically when the archive goes out of
the with statement’s scope.

def __enter__(self):

return self

def __exit__(self, exc_type, exc_value, traceback):

        self.close()

These two methods are sufficient to make an Archive into a context manager.
The __enter__() method returns self (an Archive instance), which is assigned to
the with … as statement’s variable. The __exit__() method closes the archive’s
file object (if one is open), and since it (implicitly) returns None, any exceptions
that have occurred will be propagated normally.

def names(self):

if self._file is None:
            self._prepare()

return self._names()

This method returns a list of the archive’s filenames, opening the archive and
setting self._names and self._unpack to appropriate callables (using self._pre-

pare()) if it isn’t open already.
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• QuesM due metodi rendono un Archivio un context manager
• Il metodo  __enter__() resMtuisce self (un’istanza di Archive) che viene assegnata alla variabile 

dello statement with ...as
• Il metodo __exit__() chiude il file object dell’archivio se c’è ne uno aperto e invalida i callable e la 

variabile _file.
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def close(self):

if self._file is not None:
            self._file.close()

        self._names = self._unpack = self._file = None

In theory,users of the Archive class are expected to call the close()methodwhen
they have finished with an instance. The method closes the file object (if one is
open) and sets the self._names, self._unpack, and self._file variables to None to
invalidate them.

We have made the Archive class a context manager (as we will see in a moment)
so, in practice,usersdon’t need to call close() themselves,providing they use the
class in a with statement. For example:

with Archive(zipFilename) as archive:

print(archive.names())
    archive.unpack()

Here we create an Archive for a zip file, print its names to the console, and then
extract all its files in the current directory. And because the archive is a context
manager, archive.close() is called automatically when the archive goes out of
the with statement’s scope.

def __enter__(self):

return self

def __exit__(self, exc_type, exc_value, traceback):

        self.close()

These two methods are sufficient to make an Archive into a context manager.
The __enter__() method returns self (an Archive instance), which is assigned to
the with … as statement’s variable. The __exit__() method closes the archive’s
file object (if one is open), and since it (implicitly) returns None, any exceptions
that have occurred will be propagated normally.

def names(self):

if self._file is None:
            self._prepare()

return self._names()

This method returns a list of the archive’s filenames, opening the archive and
setting self._names and self._unpack to appropriate callables (using self._pre-

pare()) if it isn’t open already.
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Questo metodo restituisce una lista dei nomi dei file dell’archivio aprendo l’archivio 
(se non è già aperto) e ponendo  in self._names e in  self._unpack i callable
appropriati utilizzando il metodo self.prepare().
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Questo metodo spacche?a tu@ i file di archivio ma solo se tu@ i loro nomi sono 
“safe”.
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def unpack(self):

if self._file is None:
            self._prepare()

        self._unpack()

Thismethod unpacks all the archive’s files, but as we will see, only if all of their
names are “safe”.

def _prepare(self):

if self.filename.endswith((".tar.gz", ".tar.bz2", ".tar.xz",

".zip")):

            self._prepare_tarball_or_zip()

elif self.filename.endswith(".gz"):

            self._prepare_gzip()

else:
raise ValueError("unreadable: {}".format(self.filename))

This method delegates the preparation to suitable methods. For tarballs and
zip files the necessary code is very similar, so they are prepared in the same
method. But gzipped files are handled differently and so have their own sepa-
rate method.

The preparationmethodsmust assign callables to the self._names and self._un-

pack variables, so that these can be called in the names() and unpack() methods
we have just seen.

def _prepare_tarball_or_zip(self):

def safe_extractall():

            unsafe = []

for name in self.names():

if not self.is_safe(name):

                    unsafe.append(name)

if unsafe:

raise ValueError("unsafe to unpack: {}".format(unsafe))

            self._file.extractall()

if self.filename.endswith(".zip"):

            self._file = zipfile.ZipFile(self.filename)

            self._names = self._file.namelist

            self._unpack = safe_extractall

else: # Ends with .tar.gz, .tar.bz2, or .tar.xz

            suffix = os.path.splitext(self.filename)[1]

            self._file = tarfile.open(self.filename, "r:" + suffix[1:])

            self._names = self._file.getnames

            self._unpack = safe_extractall
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Questo metodo delega la preparazione ai metodi adatti a occuparsene,
Per i tarball e i file zip il codice necessario è molto simile e per questo essi vengono preparati  dallo 
stesso metodo.
I file gzip richiedono una gestione diversa e per questo hanno un metodo a parte.
I metodi di preparazione devono assegnare dei callable alle variabili self._names e self._unpack in 
modo che  queste possano essere chiamate nei metodi names() e unpack(). 
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• Questo metodo comincia con il creare una 
funzione innestata  safe_extractall() che 
controlla tuO i nomi dell’archivio e lancia 
ValueError se qualcuno di essi non è safe.

• Se tuO i nomi sono safe viene invocato o il 
metodo  tarball.TarFile.extractall() oppure 
il metodo zipfile.ZipFile.extractall().
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• A seconda dell’estensione del nome 
dell’archivio, viene aperto un tarball.TarFile
o uno zipfile.ZipFile e assegnato a 
self._file. 

• self._names viene settata al metodo 
bound corrispondente (namelist() o 
getnames() )

• self._unpack viene settata alla funzione 
safe_extractall() appena creata. Questa 
funzione è una chiusura che ha catturato 
self e quindi può accedere  a self._file e 
chiamare il metodo appropriato 
extractall()
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• Un file di archivio creato in modo malizioso potrebbe, una volta spaccheWato, sovrascrivere 
importanM file di sistema rimpiazzandoli con file non funzionanM o pericolosi.

• In considerazione di ciò, non dovrebbero mai essere aperM archivi contenenM file con path
assoluM o  che includono path relaMve ed evitare di aprire gli archivi con i privilegi di un utente 
come  root o  Administrator.

• is_safe() resMtuisce False se il nome del file comincia con un forward slash o con un backslash 
(cioè un path assoluto) o conMene  ../ o ..\ (cioè un path relaMvo che potrebbe condurre 
ovunque), oppure comincia con D: dove D indica un’unità disco di Windows. 
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This method begins by creating a nested safe_extractall() function that
checks all the archive’s names and raises a ValueError if there are any unsafe
names, as defined by the is_safe() method. If all the names are safe the tar-

ball.TarFile.extractall() or zipfile.ZipFile.extractall() method is called.

Depending on the archive filename’s extension, we open a tarball.TarFile
or zipfile.ZipFile and assign it to self._file. We then set self._names to the
corresponding bound method (namelist() or getnames()), and self._unpack to the
safe_extractall() function we just created. This function is a closure that has
captured self and so can access self._file and call the appropriate extractall()
method. (See the “Bound and Unbound Methods” sidebar.)

Bound and Unbound Methods i

A boundmethod is a method that is already associatedwith an instance of its
class. Let’s imagine we have a Form classwith an update_ui()method. Now, if
we write bound = self.update_ui inside one of the Form class’smethods, bound is
assigned an object reference to the Form.update_ui()method that is bound to a
particular instance of the form (self). A bound method can be called directly;
for example, bound().

An unbound method is a method with no associated instance. For example,
if we write unbound = Form.update_ui, unbound is assigned an object reference
to the Form.update_ui() method, but with no binding to any particular in-
stance. This means that if we want to call the unbound method, we must
provide a suitable instance as its first argument; for example, form = Form();
unbound(form). (Strictly speaking, Python 3 doesn’t actually have unbound
methods,so unbound is really theunderlying function object,although thisonly
makes a difference in some metaprogramming corner cases.)

def is_safe(self, filename):

return not (filename.startswith(("/", "\\")) or
            (len(filename) > 1 and filename[1] == ":" and
             filename[0] in string.ascii_letter) or
            re.search(r"[.][.][/\\]", filename))

A maliciously created archive file that is unpacked could overwrite important
system files with nonfunctional or sinister replacements. In view of this, we
should never open archives that contain files with absolute paths or with rela-
tive path components, and we should always open archives as an unprivileged
user (i.e., never as root or Administrator).

This method returns False if the filename it is given starts with a forward slash
or a backslash (i.e., an absolute path), or contains ../ or ..\ (a relative path
that could lead anywhere), or starts with D: where D is a Windows drive letter.
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Questo metodo fornisce un object file aperto per  self._file e assegna callable adatti a self._names e  
self._unpack.
La funzione  extractall(), legge e scrive dati.
Il pattern Facade permette di creare interfacce semplici e comode che ci permettono di ignorare i dettagli di 
basso livello. Uno svantaggio di questo design pattern potrebbe essere quello di non consentire un controllo 
più fine.
Tutttavia, un facade non nasconde o elimina le funzionalità del sistema sottostante e così è possibile usare 
un facade passando però a classi di più basso livello se abbiamo bisogno di un maggiore controllo.
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In other words, any filename that is absolute or that has relative components is
considered to be unsafe. For any other filename the method returns True.

def _prepare_gzip(self):

        self._file = gzip.open(self.filename)

        filename = self.filename[:-3]

        self._names = lambda: [filename]

def extractall():

with open(filename, "wb") as file:

                file.write(self._file.read())

        self._unpack = extractall

This method provides an open file object for self._file and assigns suitable
callables to self._names and self._unpack. For the extractall() function,we have
to read and write the data ourselves.

The Façade Pattern can be very useful for creating simplified and convenient in-
terfaces. Theupside is thatweare insulated from low-level details; thedownside
is that wemay have to give up fine control. However, a façade doesn’t hide or do
away with the underlying functionality, so we can always use the façademost of
the time, and just drop down to lower-level classes if we need more control.

The Façade and Adapter Patterns have a superficial similarity. The difference
is that a façade provides a simple interface on top of a complicated interface,
whereas an adapter provides a standardized interface on top of another (not
necessarily complicated) interface. Both patterns can be used together. For ex-
ample, wemight define an interface for handling archive files (tarballs, zip files,
Windows .cab files, and so on),use an adapter for each format,and layer a façade
on top so that users would not need to know or care about which particular file
format was being used.

2.6. Flyweight Pattern

The Flyweight Pattern is designed for handling large numbers of relatively
small objects,wheremany of the small objects are duplicates of each other. The
pattern is implemented by representing each unique object only once, and by
sharing this unique instance wherever it is needed.

Python takes a naturally flyweight approach because of its use of object
references. For example, if we had a long list of strings—many of which were
duplicates—so long as we stored object references (i.e., variables) rather than
literal strings, we would make significant memory savings.

red, green, blue = "red", "green", "blue"

x = (red, green, blue, red, green, blue, red, green)

y = ("red", "green", "blue", "red", "green", "blue", "red", "green")

www.it-ebooks.info
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I context manager
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I context manager consentono di allocare e rilasciare risorse quando vogliamo.

with open('some_file’, 'w') as opened_file: 
opened_file.write('Hola!') 

Questo codice apre il file, scrive alcuni dati in esso e lo chiude. Se si verifica 
un errore mentre si scrivono i dati, esso cerca di chiuderlo.
Il codice in alto è equivalente a

file = open('some_file’, 'w’) 
try: 

file.write('Hola!’) 
finally: 

file.close() 
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I context manager

• è possibile implementare un context manager con una classe.
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class File: 
def __init__(self, file_name, method):

self.file_obj = open(file_name, method) 
def __enter__(self): 

return self.file_obj
def __exit__(self, type, value, traceback): 

self.file_obj.close() 
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I context manager

• è sufficiente definire __enter__() ed __exit__() per poter usare la 
classe File in uno statement with.
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with File('demo.txt', 'w') as opened_file: 
opened_file.write('Hola!') 
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I context manager
• Come funziona lo statement with:

• Immagazzina il metodo __exit__() della classe File
• Invoca il metodo __enter__() della classe File
• Il metodo __enter__ resGtuisce il file object per il file aperto.

• L’object file è memorizzato in opened_file.
• Dopo che è stato eseguito il blocco al suo interno, lo statement  with invoca il 

metodo __exit__()
• Il metodo __exit__() chiude il file
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with File('demo.txt', 'w') as opened_file: 
opened_file.write('Hola!') 
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I context manager
• Se tra il momento in cui viene passato l’object file a opened_file e il momento in 

cui viene invocata __exit__,  si verifica un’eccezione allora Python passa type, 
value e traceback dell’eccezione come argomenti a __exit__() per decidere come 
chiudere il file e se eseguire altri passi. In questo esempio gli argomenti di exit 
non influiscono sul suo comportamento.
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with File('demo.txt', 'w') as opened_file: 
opened_file.write('Hola!') 
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I context manager
• Se il file object lanciasse un’eccezione, come nel caso in cui provassimo ad accedere ad un 

metodo non supportato dal file object:

• with eseguirebbe i seguenti passi:

1. passerebbe type, value e traceback a __exit__()

2. permetterebbe a __exit__() di gestire l’eccezione

3. Se __exit__() restituisse True allora  l’eccezione non verrebbe rilanciata dallo statement with.
4. Se __exit__() restituisse un valore diverso da True allora l’eccezione verrebbe lanciata dallo 

statement with

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

with File('demo.txt', 'w') as opened_file: 
opened_file.undefined_function('Hola!') 
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I context manager

Nel nostro esempio, __exit__() resMtuisce (implicitamente) None per cui with lancerebbe 
l’eccezione:
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with File('demo.txt', 'w') as opened_file: 
opened_file.undefined_function('Hola!') 

Traceback (most recent call last):
File "<stdin>", line 2, in <module> 

AttributeError: ‘file’ object has no attribute 'undefined_function'
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I context manager
Il metodo __exit__() in basso invece gesMsce l’eccezione:
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class File(object): 
def __init__(self, file_name, method): 

self.file_obj = open(file_name, method) 
def __enter__(self): 

return self.file_obj
def __exit__(self, type, value, traceback): 

print("ExcepGon has been handled") 
self.file_obj.close() 
return True 

with File('demo.txt', 'w') as opened_file: 
opened_file.undefined_funcGon()
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I context manager
• è possibile implementare un context manager con un generatore utilizzando il 

modulo contextlib. Il decoratore Python contextmanager trasforma il generatore 
open_file in un oggetto GeneratorContextManager

• Si usa in  questo  modo
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from contextlib import contextmanager
@contextmanager
def open_file(name): 

f = open(name, 'w’) 
yield f
f.close()

with open_file('some_file’) as f: 
f.write('hola!')
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I context manager
• Nel punto in cui c’è yield, viene eseguito il blocco nello statement with.
• Il generatore riprende all’uscita del blocco.
• Se nel blocco si verifica un’eccezione non gesGta, essa viene rilanciata nel 

generatore nel punto dove si trova yield.
• è possibile usare uno statement try...except...finally per ca?urare l’errore. 
• Se un’eccezione è ca?urata solo al fine di registrarla o per svolgere qualche 

azione (piu?osto che per sopprimerla), il generatore deve rilanciare l’eccezione. 
AltrimenG il generatore context manager indicherà allo statement with che 
l’eccezione è stata gesGta e l’esecuzione riprenderà dallo statement che segue lo 
statement with.
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I context manager
• Lo statement try...finally garanGsce che il file venga chiuso anche nel caso si 

verifichi un’ eccezione nel blocco del with
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from contextlib import contextmanager
@contextmanager
def open_file(name): 

f = open(name, 'w’) 
try:

yield f
finally:

f.close()
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