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import sys

try:
f = open(sys.argv[2], sys.argv[1])
print(sys.argv[2], 'has', len(f.readlines()), 'lines')
f.close()

except OSError:
print('cannot open', sys.argv[2])

except:
print('errore inatteso')
raise #viene rilanciata l’eccezione prodotta nel try

cannot open filename

Se non viene lanciata 
l’eccezione OSError o  di un 
tipo che è sottoclasse di 
OSError, ogni altro tipo di 
eccezione viene catturata 
dalla seconda clausola 
except

eseguiamo lo script con python exampleExceptions1.py r filename

file exampleExceptions1.py

se il file filename non esiste se il file filename esiste e contiene tre linee

filename has 3 lines
qui l’eccezione gestita dalla. 
prima clausola except è di 
tipo FileNotFoundError
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import sys

try:
f = open(sys.argv[2], sys.argv[1])
print(sys.argv[2], 'has', len(f.readlines()), 'lines')
f.close()

except OSError:
print('cannot open', sys.argv[2])

except:
print('errore inatteso')
raise #viene rilanciata l’eccezione prodotta nel try

errore inatteso
Traceback (most recent call last):

File "exampleExceptions1.py", line 5, in <module>
f = open(arg, sys.argv[1])

ValueError: invalid mode: 'y'

Se non viene lanciata 
l’eccezione OSError, ogni 
altro tipo di eccezione viene 
catturata dalla seconda 
clausola except

eseguiamo lo script con python exampleExceptions1.py y filename

file exampleExceptions1.py
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import sys

for arg in sys.argv[1:]:
try:

f = open(arg, 'r')
except OSError:

print('cannot open', arg)
else:

print(arg, 'has', len(f.readlines()), 'lines')
f.close()

cannot open file1
file2 has 4 lines
cannot open file3

• In questo esempio (dalla 
documentazione) la modalita` di 
apertura del file è fissata nel codice 
e sulla linea di comando vengono 
passati i nomi dei file.

• Se non viene lanciata l’eccezione 
OSError, vuol dire che il file è aperto 
in lettura e nella clausola else viene 
stampato il numero di linee del file

eseguiamo lo script con python exampleExceptions2.py  file1 file2 file3 

file exampleExceptions2.py

file1 e file3 non esistono; file2 esiste e contiene 4 linee
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Lanciare un’eccezione
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• Quando si lancia un’eccezione con raise, l’eccezione puo` essere 
creata invocando il costruttore della classe con o senza 
argomenti. 
• Se non si specificano degli argomenti allora si puo` usare 

semplicemente il nome della classe (senza le parentesi 
tonde).

• Gli argomenti vengono memorizzati nella variabile args
dell’eccezione istanziata

• In una  clausola except il nome dell’eccezione puo` essere 
seguita da una variabile. In questo caso la variabile si lega 
all’istanza dell’eccezione con gli argomenti dell’eccezione 
memorizzati in .args.  

• L’istanza dell’eccezione definisce __str__() in   modo che gli 
argomenti possano essere stampati direttamente senza dover 
fare riferimento ad .args. 
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• Esempio presente nella documentazione:
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Generatori
• Una funzione generatore è un modo semplice ed immediato per creare 

un iteratore (detto generatore)
– I metodi del generatore __iter__() e __next__() sono creati 

automaticamente
– __iter__() : restituisce l’iteratore stesso 
– __next__() : viene utilizzato nei cicli per ottenere il prossimo elemento

• La sintassi per definire una funzione generatore è simile a quella usata 
per definire una funzione, ma al posto di return si usa yield

• Quando si incontra un yield l'esecuzione del generatore è sospesa,   
viene restituito il valore indicato da yield

• next() comincia l’esecuzione di un generatore o la riprende dall’ultima 
espressione yield eseguita ripartendo da dove l'esecuzione era stata 
sospesa 
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def gen_range(n):
k=0
while k<n:

yield k
k += 1

0 1 2 3 4 5 6 7 8 9 

ite=gen_range(10)
while(True):

try:
i=next(ite)
print(i, end=' ')

except Exception as e:
break

Nel generatore non possono coesistere yield e return

Si tratta di una sorta di funzione che genera una sequenza di 
valori restituiti  uno per volta tramite yield

0 1 2 3 4 5 6 7 8 9 

for i in gen_range(10):
print(i, end=' ')

Generatori
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def reverse(data):
for index in range(len(data)-1, -1, -1):

yield data[index]

for char in reverse('programmazione'):
print(char, end='')

enoizammargorp

Generatori

da len(data)-1 a 
0 (-1 è escluso)

83

qualche dettaglio in piu` su iter()
• iter() restituisce un oggetto iteratore e puo` prendere in 

input uno  o due argomenti
• In assenza del secondo argomento, il primo argomento

deve essere una collezione che supporta l’iterazione. Nel 
caso la collezione non supporti il protocollo dell’iterazione
viene lanciato TypeError.

• Se viene fornito anche il secondo argomento allora il 
primo argomento deve essere un callable. In questo caso
l’iteratore restituito da iter() invoca il callable ogni volta 
che viene invocato il suo metodo __next__(). Il secondo 
argomento svolge il ruolo di sentinella e se next() 
restituisce un valore uguale a questo argomento viene
lanciata l’eccezione StopIteration. 
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Superclassi astratte
• Una superclasse astratta è una classe il cui 

comportamento è in parte specificato dalle sottoclassi

• Se un metodo che deve essere definito dalle
sottoclassi non è definito in una sottoclasse allora
Python lancia un’eccezione quando effettua la ricerca
del metodo nella gerarchia delle classi
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Superclassi astratte
• A volte i programmatori, per rendere più evidente ciò che deve essere

specificato nelle sottoclassi,  usano degli statement assert o  degli statement 
raise che lanciano l’eccezione NotImplementedError
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>>> class Super:
... def delegate(self):
... self.action()
... def action(self):
... assert False, 'action must be defined!’
…
>>> X = Super()
>>> X.delegate()
AssertionError: action must be defined! 

Uso di assert nella funzione che deve essere fornita dalle sottoclassi
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Assert statement
• Rappresentano un modo per inserire asserzioni per il debugging in un programma

– assert expression
è equivalente a 
– if __debug__: 

if not expression: raise AssertionError
– assert expression1, expression2
è equivalente a 
– if __debug__:

if not expression1: raise AssertionError(expression2) 

• Negli if in alto, AssertionError è  l’eccezione built-in lanciata quando uno statement 
assert fallisce e __debug__ è  una variabile built-in 
– __debug__ è normalmente True  ed è False quando si usa l’opzione –O per richiedere

l’ottimizzazione in fase di compilazione. Il generatore di codice non genera alcun codice per lo 
statement assert quando è specificata l’opzione –O .

• Non è possible assegnare valori a __debug__. Il suo valore è determinato all’inizio
dell’interpretazione del codice.  

• Maggiori dettagli su assert e raise in seguito
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Assert statement
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$ python3 -O mod.py
$ python3 mod.py
Traceback (most recent call last):
File "mod.py", line 8, in <module>
X.delegate()

File "mod.py", line 3, in delegate
self.action()

File "mod.py", line 5, in action
assert False, 'action must be defined!'

AssertionError: action must be defined!

class Super:
def delegate(self):

self.action()
def action(self):

assert False, 'action must be defined!'

X=Super()
X.delegate()

mod.py
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Superclassi astratte
• A volte i programmatori, per rendere più evidente ciò che deve essere

specificato nelle sottoclassi,  usano degli statement assert o  degli statement 
raise che lanciano l’eccezione NotImplementedError
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>>>class Super:
… def delegate(self): 
… self.action() 
… def action(self): 
… raise NotImplementedError('action must be defined!') 
>>> X = Super()
>>> X.delegate()
NotImplementedError: action must be defined! 

Uso di raise nella funzione che deve essere fornita dalle sottoclassi

89

Superclassi astratte
• L’eccezione sarà lanciata anche se il metodo delegate() è invocato

su istanze di una sottoclasse di Super a meno che la sottoclasse
non fornisca il metodo action() che rimpiazza quello della
superclasse
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>>> class Sub(Super): pass 
>>> X = Sub()
>>> X.delegate()
NotImplementedError: action must be defined! 
>>> class Sub(Super):

def action(self): print('spam') 
>>> X = Sub() 
>>> X.delegate() 
spam 
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Abstract Base Class (ABC)

• Rappresenta un ulteriore strumento per definire
superclassi astratte

• Python, tramite il modulo abc (abstract base
class), fornisce il supporto per definire
formalmente una classe di base astratta
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from abc import ABCMeta, abstractmethod # need these definitions

class Sequence(metaclass=ABCMeta):
"""Our own version of collections.Sequence abstract base class."""

@abstractmethod
def __len__(self):

"""Return the length of the sequence."""

@abstractmethod
def __getitem__(self, j):

"""Return the element at index j of the sequence."""

Una metaclasse fornisce un modello per la definizione della classe stessa, ABCMeta assicura
che il costruttore della classe lanci un'eccezione quando si tenta di istanziare la classe astratta

@abstractmethod è un decoratore, indica che la classe non fornisce un'implementazione del
metodo (il metodo è astratto) e le classi derivate devono implementarlo (Python impone ciò
impedendo l'istanziazione di sottoclassi che non implementano i metodi dichiarati astratti)
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from abc import ABC, abstractmethod # need these definitions

class Sequence(ABC):
"""Our own version of collections.Sequence abstract base class."""

@abstractmethod
def __len__(self):

"""Return the length of the sequence."""

@abstractmethod
def __getitem__(self, j):

"""Return the element at index j of the sequence."""

La classe ABC ha ABCMeta come metaclasse

alternativa al codice della slide precedente: deriviamo la classe dalla classe ABC

93
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def __contains__(self, val):
"""Return True if val found in the sequence; False otherwise."""
for j in range(len(self)):

if self[j] == val:                          # found match
return True

return False

def index(self, val):
"""Return leftmost index at which val is found (or raise ValueError)."""
for j in range(len(self)):

if self[j] == val:                          # leftmost match
return j

raise ValueError('value not in sequence')     # never found a match

def count(self, val):
"""Return the number of elements equal to given value."""
k = 0
for j in range(len(self)):

if self[j] == val:                          # found a match
k += 1

return k

metodi comuni a tutte le sequenze e implementati nella classe base Sequence

i metodi __contains__, index e count non 
si basano su nessuna assunzione di come
è realizzata l'istanza self
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• Sebbene quest’ultima tecnica per creare superclassi astratte
richieda più codice e la conoscenza di strumenti più avanzati, un 
vantaggio di questo approccio è che gli errori che scaturiscono
dall’assenza di metodi si verificano quando tentiamo di creare
un’istanza della classe e non più tardi quando tentiamo di 
invocare il metodo mancante. 
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Abstract Base Class (ABC)

Traceback (most recent call last):
File "/Users/adb/testSequence.py", line 4, in <module>

s=seq.Sequence()
TypeError: Can't instantiate abstract class Sequence with abstract methods __getitem__, 
__len__

import seq
s=seq.Sequence()

testSequence.py
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• Esercizio: Scrivere la classe ClasseB che ha il metodo di istanza
contaVarClasse(self,t,n) che
– prende in input un tipo t e un intero n 
– restituisce il  numero di variabili di classe di tipo t delle prime n classi nella

gerarchia formata dalla classe di cui self e` istanza e dalle sue superclassi, 
le prime n secondo l’ordine indicato in __mro__ . Se il numero di classi
nella suddetta gerarchia è minore di n allora vengono considerate tutte le 
classi della gerarchia.

• NB: Gli attributi di una classe, di un’istanza di una classe o di un modulo sono
mantenuti in un dizionario (o un altro oggetto mapping) chiamato __dict__ che è a sua
volta un attributo dell’oggetto.

• vars([object]) restituisce il __dict__ per il modulo, la classe, l’istanza o un qualsiasi
altro oggetto dotato di un attributo __dict__

• Il namespace di un modulo e` mantenuto in __dict__
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Esercizio su __mro__

96

import sys
print(sys.modules[__name__].__dict__== vars()) True
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I metodi statici e i metodi di classe
• Un metodo di istanza di una classe riceve un’istanza della

classe come primo argomento
• A volte però i programmi necessitano di elaborare dati

associati alle classi e non alle loro istanze.
– Ad esempio tenere traccia del numero di istanze della classe create

• Per questi scopi potrebbe essere sufficiente scrivere funzioni
esterne alla classe perché queste funzioni possono accedere
agli attributi della classe attraverso il nome della classe stessa.

• Per associare meglio la funzione alla classe è meglio codificare
le funzioni all’interno delle classi

• Abbiamo però bisogno di metodi che non si aspettano di 
ricevere self come argomento e quindi funzionano
indipendentemente dal fatto che esistano istanze della classe
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I metodi statici e i metodi di classe
Python permette di definire
• Metodi statici. I metodi statici non ricevono self come argomento

sia nel caso in cui vengano invocati su una classe, sia nel caso in 
cui vengano invocati su un’istanza della classe. Di solito tengono
traccia di informazioni che riguardano tutte le istanze piuttosto
che fornire funzionalità per le singole istanze

• Metodi di classe. I metodi di classe ricevono un oggetto classe cls
come primo argomento invece che un’istanza, sia che vengano
invocati su una classe, sia nel caso in cui vengano invocati su
un’istanza della classe. Questi metodi possono accedere ai dati
della classe attraverso il loro argomento cls (corrisponde
all’argomento self dei metodi ”di istanza”)
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I metodi statici e i metodi di classe
• la funzione printNumInstances (non è né un metodo di classe né

un metodo statico) non utilizza informazioni delle istanze ma solo 
informazioni della classe

• Vogliamo quindi invocarla senza far riferimento ad una
particolare istanza
– creare un’istanza solo per invocare la funzione farebbe aumentare il

numero di istanze
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,Q�RWKHU�ZRUGV��3\WKRQ���;�FODVV�PHWKRGV�DOZD\V�UHTXLUH�DQ�LQVWDQFH�WR�EH�SDVVHG�LQ�
ZKHWKHU�WKH\�DUH�FDOOHG�WKURXJK�DQ�LQVWDQFH�RU�D�FODVV��%\�FRQWUDVW��LQ�3\WKRQ���;�ZH
DUH�UHTXLUHG�WR�SDVV�DQ�LQVWDQFH�WR�D�PHWKRG�RQO\�LI�WKH�PHWKRG�H[SHFWV�RQH¢PHWKRGV
WKDW�GR�QRW�LQFOXGH�DQ�LQVWDQFH�DUJXPHQW�FDQ�EH�FDOOHG�WKURXJK�WKH�FODVV�ZLWKRXW�SDVV�
LQJ�DQ�LQVWDQFH��7KDW�LV����;�DOORZV�VLPSOH�IXQFWLRQV�LQ�D�FODVV��DV�ORQJ�DV�WKH\�GR�QRW
H[SHFW�DQG�DUH�QRW�SDVVHG�DQ�LQVWDQFH�DUJXPHQW��7KH�QHW�HIIHFW�LV�WKDW�

� ,Q�3\WKRQ���;��ZH�PXVW�DOZD\V�GHFODUH�D�PHWKRG�DV�VWDWLF�LQ�RUGHU�WR�FDOO�LW�ZLWKRXW
DQ�LQVWDQFH��ZKHWKHU�LW�LV�FDOOHG�WKURXJK�D�FODVV�RU�DQ�LQVWDQFH�

� ,Q�3\WKRQ���;��ZH�QHHG�QRW�GHFODUH�VXFK�PHWKRGV�DV�VWDWLF�LI�WKH\�ZLOO�EH�FDOOHG
WKURXJK�D�FODVV�RQO\��EXW�ZH�PXVW�GR�VR�LQ�RUGHU�WR�FDOO�WKHP�WKURXJK�DQ�LQVWDQFH�

7R�LOOXVWUDWH��VXSSRVH�ZH�ZDQW�WR�XVH�FODVV�DWWULEXWHV�WR�FRXQW�KRZ�PDQ\�LQVWDQFHV�DUH
JHQHUDWHG�IURP�D�FODVV��7KH�IROORZLQJ�ILOH��VSDP�S\��PDNHV�D�ILUVW�DWWHPSW¢LWV�FODVV�KDV
D�FRXQWHU�VWRUHG�DV�D�FODVV�DWWULEXWH��D�FRQVWUXFWRU�WKDW�EXPSV�XS�WKH�FRXQWHU�E\�RQH
HDFK�WLPH�D�QHZ�LQVWDQFH�LV�FUHDWHG��DQG�D�PHWKRG�WKDW�GLVSOD\V�WKH�FRXQWHU¦V�YDOXH�
5HPHPEHU��FODVV�DWWULEXWHV�DUH�VKDUHG�E\�DOO�LQVWDQFHV��7KHUHIRUH��VWRULQJ�WKH�FRXQWHU
LQ�WKH�FODVV�REMHFW�LWVHOI�HQVXUHV�WKDW�LW�HIIHFWLYHO\�VSDQV�DOO�LQVWDQFHV�

class Spam:
    numInstances = 0
    def __init__(self):
        Spam.numInstances = Spam.numInstances + 1
    def printNumInstances():
        print("Number of instances created: %s" % Spam.numInstances)

7KH�printNumInstances�PHWKRG�LV�GHVLJQHG�WR�SURFHVV�FODVV�GDWD��QRW�LQVWDQFH�GDWD¢
LW¦V�DERXW�DOO�WKH�LQVWDQFHV��QRW�DQ\�RQH�LQ�SDUWLFXODU��%HFDXVH�RI�WKDW��ZH�ZDQW�WR�EH
DEOH�WR�FDOO�LW�ZLWKRXW�KDYLQJ�WR�SDVV�DQ�LQVWDQFH��,QGHHG��ZH�GRQ¦W�ZDQW�WR�PDNH�DQ
LQVWDQFH�WR�IHWFK�WKH�QXPEHU�RI�LQVWDQFHV��EHFDXVH�WKLV�ZRXOG�FKDQJH�WKH�QXPEHU�RI
LQVWDQFHV�ZH¦UH�WU\LQJ�WR�IHWFK��,Q�RWKHU�ZRUGV��ZH�ZDQW�D�self�OHVV�£VWDWLF¤�PHWKRG�

:KHWKHU� WKLV� FRGH¦V� printNumInstances� ZRUNV� RU� QRW�� WKRXJK�� GHSHQGV� RQ� ZKLFK
3\WKRQ�\RX�XVH��DQG�ZKLFK�ZD\�\RX�FDOO�WKH�PHWKRG¢WKURXJK�WKH�FODVV�RU�WKURXJK�DQ
LQVWDQFH��,Q���;��FDOOV�WR�D�self�OHVV�PHWKRG�IXQFWLRQ�WKURXJK�ERWK�WKH�FODVV�DQG�LQ�
VWDQFHV�IDLO��DV�XVXDO��,¦YH�RPLWWHG�VRPH�HUURU�WH[W�KHUH�IRU�VSDFH��

C:\code> c:\python27\python
>>> from spam import Spam
>>> a = Spam()                       ��&DQQRW�FDOO�XQERXQG�FODVV�PHWKRGV�LQ���;
>>> b = Spam()                       ��0HWKRGV�H[SHFW�D�VHOI�REMHFW�E\�GHIDXOW
>>> c = Spam()

>>> Spam.printNumInstances()
TypeError: unbound method printNumInstances() must be called with Spam instance
as first argument (got nothing instead)
>>> a.printNumInstances()
TypeError: printNumInstances() takes no arguments (1 given)

7KH�SUREOHP�KHUH�LV�WKDW�XQERXQG�LQVWDQFH�PHWKRGV�DUHQ¦W�H[DFWO\�WKH�VDPH�DV�VLPSOH
IXQFWLRQV�LQ���;��(YHQ�WKRXJK�WKHUH�DUH�QR�DUJXPHQWV�LQ�WKH�def�KHDGHU��WKH�PHWKRG
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spam.py
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I metodi statici e i metodi di classe
• In Python 3.X è possibile invocare funzioni senza l’argomento self se le 

invochiamo attraverso la classe e non attraverso un’istanza
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VWLOO�H[SHFWV�DQ�LQVWDQFH�WR�EH�SDVVHG�LQ�ZKHQ�LW¦V�FDOOHG��EHFDXVH�WKH�IXQFWLRQ�LV�DVVR�
FLDWHG�ZLWK�D�FODVV�� ,Q�3\WKRQ���;��FDOOV� WR�self�OHVV�PHWKRGV�PDGH�WKURXJK�FODVVHV
ZRUN��EXW�FDOOV�IURP�LQVWDQFHV�IDLO�

C:\code> c:\python33\python
>>> from spam import Spam
>>> a = Spam()                       ��&DQ�FDOO�IXQFWLRQV�LQ�FODVV�LQ���;
>>> b = Spam()                       ��&DOOV�WKURXJK�LQVWDQFHV�VWLOO�SDVV�D�VHOI
>>> c = Spam()

>>> Spam.printNumInstances()         ��'LIIHUV�LQ���;
Number of instances created: 3
>>> a.printNumInstances()
TypeError: printNumInstances() takes 0 positional arguments but 1 was given

7KDW�LV��FDOOV�WR�LQVWDQFH�OHVV�PHWKRGV�OLNH�printNumInstances�PDGH�WKURXJK�WKH�FODVV
IDLO�LQ�3\WKRQ���;�EXW�ZRUN�LQ�3\WKRQ���;��2Q�WKH�RWKHU�KDQG��FDOOV�PDGH�WKURXJK�DQ
LQVWDQFH�IDLO�LQ�ERWK�3\WKRQV��EHFDXVH�DQ�LQVWDQFH�LV�DXWRPDWLFDOO\�SDVVHG�WR�D�PHWKRG
WKDW�GRHV�QRW�KDYH�DQ�DUJXPHQW�WR�UHFHLYH�LW�

Spam.printNumInstances()             ��)DLOV�LQ���;��ZRUNV�LQ���;
instance.printNumInstances()         ��)DLOV�LQ�ERWK���;�DQG���;��XQOHVV�VWDWLF�

,I�\RX¦UH�DEOH�WR�XVH���;�DQG�VWLFN�ZLWK�FDOOLQJ�self�OHVV�PHWKRGV�WKURXJK�FODVVHV�RQO\�
\RX�DOUHDG\�KDYH�D�VWDWLF�PHWKRG�IHDWXUH��+RZHYHU��WR�DOORZ�self�OHVV�PHWKRGV�WR�EH
FDOOHG�WKURXJK�FODVVHV�LQ���;�DQG�WKURXJK�LQVWDQFHV�LQ�ERWK���;�DQG���;��\RX�QHHG�WR
HLWKHU�DGRSW�RWKHU�GHVLJQV�RU�EH�DEOH�WR�VRPHKRZ�PDUN�VXFK�PHWKRGV�DV�VSHFLDO��/HW¦V
ORRN�DW�ERWK�RSWLRQV�LQ�WXUQ�

Static Method Alternatives
6KRUW�RI�PDUNLQJ�D�self�OHVV�PHWKRG�DV� VSHFLDO��\RX�FDQ�VRPHWLPHV�DFKLHYH� VLPLODU
UHVXOWV�ZLWK�GLIIHUHQW�FRGLQJ�VWUXFWXUHV��)RU�H[DPSOH��LI�\RX�MXVW�ZDQW�WR�FDOO�IXQFWLRQV
WKDW� DFFHVV� FODVV�PHPEHUV�ZLWKRXW�DQ� LQVWDQFH��SHUKDSV� WKH� VLPSOHVW� LGHD� LV� WR�XVH
QRUPDO�IXQFWLRQV�RXWVLGH�WKH�FODVV��QRW�FODVV�PHWKRGV��7KLV�ZD\��DQ�LQVWDQFH�LVQ¦W�H[�
SHFWHG�LQ�WKH�FDOO��7KH�IROORZLQJ�PXWDWLRQ�RI�VSDP�S\�LOOXVWUDWHV��DQG�ZRUNV�WKH�VDPH
LQ�3\WKRQ���;�DQG���;�

def printNumInstances():
    print("Number of instances created: %s" % Spam.numInstances)

class Spam:
    numInstances = 0
    def __init__(self):
        Spam.numInstances = Spam.numInstances + 1

C:\code> c:\python33\python
>>> import spam
>>> a = spam.Spam()
>>> b = spam.Spam()
>>> c = spam.Spam()
>>> spam.printNumInstances()           ��%XW�IXQFWLRQ�PD\�EH�WRR�IDU�UHPRYHG
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I metodi statici e i metodi di classe

• I metodi statici si definiscono invocando la 
funzione built-in staticmethod

• I metodi di classe si definiscono invocando la 
funzione built-in classmethod
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FODVVHV�ZLWK�VWDWLF�DQG�FODVV�PHWKRGV��QHLWKHU�RI�ZKLFK�UHTXLUHV�DQ�LQVWDQFH�DUJXPHQW
WR�EH�SDVVHG� LQ�ZKHQ� LQYRNHG��7R�GHVLJQDWH�VXFK�PHWKRGV��FODVVHV�FDOO� WKH�EXLOW�LQ
IXQFWLRQV�staticmethod�DQG�classmethod��DV�KLQWHG�LQ�WKH�HDUOLHU�GLVFXVVLRQ�RI�QHZ�VW\OH
FODVVHV��%RWK�PDUN�D�IXQFWLRQ�REMHFW�DV�VSHFLDO¢WKDW�LV��DV�UHTXLULQJ�QR�LQVWDQFH�LI�VWDWLF
DQG� UHTXLULQJ� D� FODVV� DUJXPHQW� LI� D� FODVV�PHWKRG��)RU� H[DPSOH�� LQ� WKH� ILOH�ERWKPH�
WKRGV�S\��ZKLFK�XQLILHV���;�DQG���;�SULQWLQJ�ZLWK�OLVWV��WKRXJK�GLVSOD\V�VWLOO�YDU\�VOLJKWO\
IRU���;�FODVVLF�FODVVHV��

��)LOH�ERWKPHWKRGV�S\

class Methods:
    def imeth(self, x):            ��1RUPDO�LQVWDQFH�PHWKRG��SDVVHG�D�VHOI
        print([self, x])

    def smeth(x):                  ��6WDWLF��QR�LQVWDQFH�SDVVHG
        print([x])

    def cmeth(cls, x):             ��&ODVV��JHWV�FODVV��QRW�LQVWDQFH
        print([cls, x])

    smeth = staticmethod(smeth)    ��0DNH�VPHWK�D�VWDWLF�PHWKRG��RU�#��DKHDG�
    cmeth = classmethod(cmeth)     ��0DNH�FPHWK�D�FODVV�PHWKRG��RU�#��DKHDG�

1RWLFH�KRZ�WKH�ODVW�WZR�DVVLJQPHQWV�LQ�WKLV�FRGH�VLPSO\�UHDVVLJQ��D�N�D��UHELQG��WKH
PHWKRG�QDPHV�smeth�DQG�cmeth��$WWULEXWHV�DUH�FUHDWHG�DQG�FKDQJHG�E\�DQ\�DVVLJQPHQW
LQ�D�class�VWDWHPHQW��VR�WKHVH�ILQDO�DVVLJQPHQWV�VLPSO\�RYHUZULWH�WKH�DVVLJQPHQWV�PDGH
HDUOLHU�E\�WKH�defV��$V�ZH¦OO�VHH�LQ�D�IHZ�PRPHQWV��WKH�VSHFLDO�@�V\QWD[�ZRUNV�KHUH�DV
DQ�DOWHUQDWLYH�WR�WKLV�MXVW�DV�LW�GRHV�IRU�SURSHUWLHV¢EXW�PDNHV�OLWWOH�VHQVH�XQOHVV�\RX
ILUVW�XQGHUVWDQG�WKH�DVVLJQPHQW�IRUP�KHUH�WKDW�LW�DXWRPDWHV�

7HFKQLFDOO\��3\WKRQ�QRZ�VXSSRUWV�WKUHH�NLQGV�RI�FODVV�UHODWHG�PHWKRGV��ZLWK�GLIIHULQJ
DUJXPHQW�SURWRFROV�

� ,QVWDQFH�PHWKRGV��SDVVHG�D�self�LQVWDQFH�REMHFW��WKH�GHIDXOW�

� 6WDWLF�PHWKRGV��SDVVHG�QR�H[WUD�REMHFW��YLD�staticmethod�

� &ODVV�PHWKRGV��SDVVHG�D�FODVV�REMHFW��YLD�classmethod��DQG�LQKHUHQW�LQ�PHWDFODVVHV�

0RUHRYHU��3\WKRQ���;�H[WHQGV�WKLV�PRGHO�E\�DOVR�DOORZLQJ�VLPSOH�IXQFWLRQV�LQ�D�FODVV
WR�VHUYH�WKH�UROH�RI�VWDWLF�PHWKRGV�ZLWKRXW�H[WUD�SURWRFRO��ZKHQ�FDOOHG�WKURXJK�D�FODVV
REMHFW�RQO\��'HVSLWH�LWV�QDPH��WKH�ERWKPHWKRGV�S\�PRGXOH�LOOXVWUDWHV�DOO�WKUHH�PHWKRG
W\SHV��VR�OHW¦V�H[SDQG�RQ�WKHVH�LQ�WXUQ�

,QVWDQFH�PHWKRGV� DUH� WKH�QRUPDO�DQG�GHIDXOW� FDVH� WKDW�ZH¦YH� VHHQ� LQ� WKLV�ERRN��$Q
LQVWDQFH�PHWKRG�PXVW� DOZD\V� EH� FDOOHG�ZLWK� DQ� LQVWDQFH� REMHFW��:KHQ� \RX� FDOO� LW
WKURXJK�DQ�LQVWDQFH��3\WKRQ�SDVVHV�WKH�LQVWDQFH�WR�WKH�ILUVW��OHIWPRVW��DUJXPHQW�DXWR�
PDWLFDOO\��ZKHQ�\RX�FDOO�LW�WKURXJK�D�FODVV��\RX�PXVW�SDVV�DORQJ�WKH�LQVWDQFH�PDQXDOO\�

>>> from bothmethods import Methods    ��1RUPDO�LQVWDQFH�PHWKRGV
>>> obj = Methods()                    ��&DOODEOH�WKURXJK�LQVWDQFH�RU�FODVV
>>> obj.imeth(1)
[<bothmethods.Methods object at 0x0000000002A15710>, 1]
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>>> Methods.imeth(obj, 2)
[<bothmethods.Methods object at 0x0000000002A15710>, 2]

6WDWLF�PHWKRGV��E\�FRQWUDVW��DUH�FDOOHG�ZLWKRXW�DQ�LQVWDQFH�DUJXPHQW��8QOLNH�VLPSOH
IXQFWLRQV�RXWVLGH�D�FODVV��WKHLU�QDPHV�DUH�ORFDO�WR�WKH�VFRSHV�RI�WKH�FODVVHV�LQ�ZKLFK�WKH\
DUH�GHILQHG��DQG�WKH\�PD\�EH�ORRNHG�XS�E\�LQKHULWDQFH��,QVWDQFH�OHVV�IXQFWLRQV�FDQ�EH
FDOOHG�WKURXJK�D�FODVV�QRUPDOO\�LQ�3\WKRQ���;��EXW�QHYHU�E\�GHIDXOW�LQ���;��8VLQJ�WKH
staticmethod�EXLOW�LQ�DOORZV�VXFK�PHWKRGV�WR�DOVR�EH�FDOOHG�WKURXJK�DQ�LQVWDQFH�LQ���;
DQG�WKURXJK�ERWK�D�FODVV�DQG�DQ�LQVWDQFH�LQ�3\WKRQ���;��WKDW�LV��WKH�ILUVW�RI�WKH�IROORZLQJ
ZRUNV�LQ���;�ZLWKRXW�staticmethod��EXW�WKH�VHFRQG�GRHV�QRW��

>>> Methods.smeth(3)                   ��6WDWLF�PHWKRG��FDOO�WKURXJK�FODVV
[3]                                    ��1R�LQVWDQFH�SDVVHG�RU�H[SHFWHG
>>> obj.smeth(4)                       ��6WDWLF�PHWKRG��FDOO�WKURXJK�LQVWDQFH
[4]                                    ��,QVWDQFH�QRW�SDVVHG

&ODVV�PHWKRGV�DUH�VLPLODU��EXW�3\WKRQ�DXWRPDWLFDOO\�SDVVHV�WKH�FODVV��QRW�DQ�LQVWDQFH�
LQ�WR�D�FODVV�PHWKRG¦V�ILUVW��OHIWPRVW��DUJXPHQW��ZKHWKHU�LW�LV�FDOOHG�WKURXJK�D�FODVV�RU
DQ�LQVWDQFH�

>>> Methods.cmeth(5)                   ��&ODVV�PHWKRG��FDOO�WKURXJK�FODVV
[<class 'bothmethods.Methods'>, 5]     ��%HFRPHV�FPHWK�0HWKRGV����
>>> obj.cmeth(6)                       ��&ODVV�PHWKRG��FDOO�WKURXJK�LQVWDQFH
[<class 'bothmethods.Methods'>, 6]     ��%HFRPHV�FPHWK�0HWKRGV����

,Q�&KDSWHU�����ZH¦OO�DOVR�ILQG�WKDW�PHWDFODVV�PHWKRGV¢D�XQLTXH��DGYDQFHG��DQG�WHFK�
QLFDOO\�GLVWLQFW�PHWKRG�W\SH¢EHKDYH�VLPLODUO\�WR�WKH�H[SOLFLWO\�GHFODUHG�FODVV�PHWKRGV
ZH¦UH�H[SORULQJ�KHUH�

Counting Instances with Static Methods
1RZ��JLYHQ�WKHVH�EXLOW�LQV��KHUH� LV�WKH�VWDWLF�PHWKRG�HTXLYDOHQW�RI�WKLV�VHFWLRQ¦V� LQ�
VWDQFH�FRXQWLQJ�H[DPSOH¢LW�PDUNV�WKH�PHWKRG�DV�VSHFLDO��VR�LW�ZLOO�QHYHU�EH�SDVVHG
DQ�LQVWDQFH�DXWRPDWLFDOO\�

class Spam:
    numInstances = 0                         ��8VH�VWDWLF�PHWKRG�IRU�FODVV�GDWD
    def __init__(self):
        Spam.numInstances += 1
    def printNumInstances():
        print("Number of instances: %s" % Spam.numInstances)
    printNumInstances = staticmethod(printNumInstances)

8VLQJ�WKH�VWDWLF�PHWKRG�EXLOW�LQ��RXU�FRGH�QRZ�DOORZV�WKH�self�OHVV�PHWKRG�WR�EH�FDOOHG
WKURXJK�WKH�FODVV�RU�DQ\�LQVWDQFH�RI�LW��LQ�ERWK�3\WKRQ���;�DQG���;�

>>> from spam_static import Spam
>>> a = Spam()
>>> b = Spam()
>>> c = Spam()
>>> Spam.printNumInstances()                 ��&DOO�DV�VLPSOH�IXQFWLRQ
Number of instances: 3
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>>> Methods.imeth(obj, 2)
[<bothmethods.Methods object at 0x0000000002A15710>, 2]

6WDWLF�PHWKRGV��E\�FRQWUDVW��DUH�FDOOHG�ZLWKRXW�DQ�LQVWDQFH�DUJXPHQW��8QOLNH�VLPSOH
IXQFWLRQV�RXWVLGH�D�FODVV��WKHLU�QDPHV�DUH�ORFDO�WR�WKH�VFRSHV�RI�WKH�FODVVHV�LQ�ZKLFK�WKH\
DUH�GHILQHG��DQG�WKH\�PD\�EH�ORRNHG�XS�E\�LQKHULWDQFH��,QVWDQFH�OHVV�IXQFWLRQV�FDQ�EH
FDOOHG�WKURXJK�D�FODVV�QRUPDOO\�LQ�3\WKRQ���;��EXW�QHYHU�E\�GHIDXOW�LQ���;��8VLQJ�WKH
staticmethod�EXLOW�LQ�DOORZV�VXFK�PHWKRGV�WR�DOVR�EH�FDOOHG�WKURXJK�DQ�LQVWDQFH�LQ���;
DQG�WKURXJK�ERWK�D�FODVV�DQG�DQ�LQVWDQFH�LQ�3\WKRQ���;��WKDW�LV��WKH�ILUVW�RI�WKH�IROORZLQJ
ZRUNV�LQ���;�ZLWKRXW�staticmethod��EXW�WKH�VHFRQG�GRHV�QRW��

>>> Methods.smeth(3)                   ��6WDWLF�PHWKRG��FDOO�WKURXJK�FODVV
[3]                                    ��1R�LQVWDQFH�SDVVHG�RU�H[SHFWHG
>>> obj.smeth(4)                       ��6WDWLF�PHWKRG��FDOO�WKURXJK�LQVWDQFH
[4]                                    ��,QVWDQFH�QRW�SDVVHG

&ODVV�PHWKRGV�DUH�VLPLODU��EXW�3\WKRQ�DXWRPDWLFDOO\�SDVVHV�WKH�FODVV��QRW�DQ�LQVWDQFH�
LQ�WR�D�FODVV�PHWKRG¦V�ILUVW��OHIWPRVW��DUJXPHQW��ZKHWKHU�LW�LV�FDOOHG�WKURXJK�D�FODVV�RU
DQ�LQVWDQFH�

>>> Methods.cmeth(5)                   ��&ODVV�PHWKRG��FDOO�WKURXJK�FODVV
[<class 'bothmethods.Methods'>, 5]     ��%HFRPHV�FPHWK�0HWKRGV����
>>> obj.cmeth(6)                       ��&ODVV�PHWKRG��FDOO�WKURXJK�LQVWDQFH
[<class 'bothmethods.Methods'>, 6]     ��%HFRPHV�FPHWK�0HWKRGV����

,Q�&KDSWHU�����ZH¦OO�DOVR�ILQG�WKDW�PHWDFODVV�PHWKRGV¢D�XQLTXH��DGYDQFHG��DQG�WHFK�
QLFDOO\�GLVWLQFW�PHWKRG�W\SH¢EHKDYH�VLPLODUO\�WR�WKH�H[SOLFLWO\�GHFODUHG�FODVV�PHWKRGV
ZH¦UH�H[SORULQJ�KHUH�

Counting Instances with Static Methods
1RZ��JLYHQ�WKHVH�EXLOW�LQV��KHUH� LV�WKH�VWDWLF�PHWKRG�HTXLYDOHQW�RI�WKLV�VHFWLRQ¦V� LQ�
VWDQFH�FRXQWLQJ�H[DPSOH¢LW�PDUNV�WKH�PHWKRG�DV�VSHFLDO��VR�LW�ZLOO�QHYHU�EH�SDVVHG
DQ�LQVWDQFH�DXWRPDWLFDOO\�

class Spam:
    numInstances = 0                         ��8VH�VWDWLF�PHWKRG�IRU�FODVV�GDWD
    def __init__(self):
        Spam.numInstances += 1
    def printNumInstances():
        print("Number of instances: %s" % Spam.numInstances)
    printNumInstances = staticmethod(printNumInstances)

8VLQJ�WKH�VWDWLF�PHWKRG�EXLOW�LQ��RXU�FRGH�QRZ�DOORZV�WKH�self�OHVV�PHWKRG�WR�EH�FDOOHG
WKURXJK�WKH�FODVV�RU�DQ\�LQVWDQFH�RI�LW��LQ�ERWK�3\WKRQ���;�DQG���;�

>>> from spam_static import Spam
>>> a = Spam()
>>> b = Spam()
>>> c = Spam()
>>> Spam.printNumInstances()                 ��&DOO�DV�VLPSOH�IXQFWLRQ
Number of instances: 3
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Metodo statico che conta le istanze
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>>> Methods.imeth(obj, 2)
[<bothmethods.Methods object at 0x0000000002A15710>, 2]

6WDWLF�PHWKRGV��E\�FRQWUDVW��DUH�FDOOHG�ZLWKRXW�DQ�LQVWDQFH�DUJXPHQW��8QOLNH�VLPSOH
IXQFWLRQV�RXWVLGH�D�FODVV��WKHLU�QDPHV�DUH�ORFDO�WR�WKH�VFRSHV�RI�WKH�FODVVHV�LQ�ZKLFK�WKH\
DUH�GHILQHG��DQG�WKH\�PD\�EH�ORRNHG�XS�E\�LQKHULWDQFH��,QVWDQFH�OHVV�IXQFWLRQV�FDQ�EH
FDOOHG�WKURXJK�D�FODVV�QRUPDOO\�LQ�3\WKRQ���;��EXW�QHYHU�E\�GHIDXOW�LQ���;��8VLQJ�WKH
staticmethod�EXLOW�LQ�DOORZV�VXFK�PHWKRGV�WR�DOVR�EH�FDOOHG�WKURXJK�DQ�LQVWDQFH�LQ���;
DQG�WKURXJK�ERWK�D�FODVV�DQG�DQ�LQVWDQFH�LQ�3\WKRQ���;��WKDW�LV��WKH�ILUVW�RI�WKH�IROORZLQJ
ZRUNV�LQ���;�ZLWKRXW�staticmethod��EXW�WKH�VHFRQG�GRHV�QRW��

>>> Methods.smeth(3)                   ��6WDWLF�PHWKRG��FDOO�WKURXJK�FODVV
[3]                                    ��1R�LQVWDQFH�SDVVHG�RU�H[SHFWHG
>>> obj.smeth(4)                       ��6WDWLF�PHWKRG��FDOO�WKURXJK�LQVWDQFH
[4]                                    ��,QVWDQFH�QRW�SDVVHG

&ODVV�PHWKRGV�DUH�VLPLODU��EXW�3\WKRQ�DXWRPDWLFDOO\�SDVVHV�WKH�FODVV��QRW�DQ�LQVWDQFH�
LQ�WR�D�FODVV�PHWKRG¦V�ILUVW��OHIWPRVW��DUJXPHQW��ZKHWKHU�LW�LV�FDOOHG�WKURXJK�D�FODVV�RU
DQ�LQVWDQFH�

>>> Methods.cmeth(5)                   ��&ODVV�PHWKRG��FDOO�WKURXJK�FODVV
[<class 'bothmethods.Methods'>, 5]     ��%HFRPHV�FPHWK�0HWKRGV����
>>> obj.cmeth(6)                       ��&ODVV�PHWKRG��FDOO�WKURXJK�LQVWDQFH
[<class 'bothmethods.Methods'>, 6]     ��%HFRPHV�FPHWK�0HWKRGV����

,Q�&KDSWHU�����ZH¦OO�DOVR�ILQG�WKDW�PHWDFODVV�PHWKRGV¢D�XQLTXH��DGYDQFHG��DQG�WHFK�
QLFDOO\�GLVWLQFW�PHWKRG�W\SH¢EHKDYH�VLPLODUO\�WR�WKH�H[SOLFLWO\�GHFODUHG�FODVV�PHWKRGV
ZH¦UH�H[SORULQJ�KHUH�

Counting Instances with Static Methods
1RZ��JLYHQ�WKHVH�EXLOW�LQV��KHUH� LV�WKH�VWDWLF�PHWKRG�HTXLYDOHQW�RI�WKLV�VHFWLRQ¦V� LQ�
VWDQFH�FRXQWLQJ�H[DPSOH¢LW�PDUNV�WKH�PHWKRG�DV�VSHFLDO��VR�LW�ZLOO�QHYHU�EH�SDVVHG
DQ�LQVWDQFH�DXWRPDWLFDOO\�

class Spam:
    numInstances = 0                         ��8VH�VWDWLF�PHWKRG�IRU�FODVV�GDWD
    def __init__(self):
        Spam.numInstances += 1
    def printNumInstances():
        print("Number of instances: %s" % Spam.numInstances)
    printNumInstances = staticmethod(printNumInstances)

8VLQJ�WKH�VWDWLF�PHWKRG�EXLOW�LQ��RXU�FRGH�QRZ�DOORZV�WKH�self�OHVV�PHWKRG�WR�EH�FDOOHG
WKURXJK�WKH�FODVV�RU�DQ\�LQVWDQFH�RI�LW��LQ�ERWK�3\WKRQ���;�DQG���;�

>>> from spam_static import Spam
>>> a = Spam()
>>> b = Spam()
>>> c = Spam()
>>> Spam.printNumInstances()                 ��&DOO�DV�VLPSOH�IXQFWLRQ
Number of instances: 3
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>>> Methods.imeth(obj, 2)
[<bothmethods.Methods object at 0x0000000002A15710>, 2]

6WDWLF�PHWKRGV��E\�FRQWUDVW��DUH�FDOOHG�ZLWKRXW�DQ�LQVWDQFH�DUJXPHQW��8QOLNH�VLPSOH
IXQFWLRQV�RXWVLGH�D�FODVV��WKHLU�QDPHV�DUH�ORFDO�WR�WKH�VFRSHV�RI�WKH�FODVVHV�LQ�ZKLFK�WKH\
DUH�GHILQHG��DQG�WKH\�PD\�EH�ORRNHG�XS�E\�LQKHULWDQFH��,QVWDQFH�OHVV�IXQFWLRQV�FDQ�EH
FDOOHG�WKURXJK�D�FODVV�QRUPDOO\�LQ�3\WKRQ���;��EXW�QHYHU�E\�GHIDXOW�LQ���;��8VLQJ�WKH
staticmethod�EXLOW�LQ�DOORZV�VXFK�PHWKRGV�WR�DOVR�EH�FDOOHG�WKURXJK�DQ�LQVWDQFH�LQ���;
DQG�WKURXJK�ERWK�D�FODVV�DQG�DQ�LQVWDQFH�LQ�3\WKRQ���;��WKDW�LV��WKH�ILUVW�RI�WKH�IROORZLQJ
ZRUNV�LQ���;�ZLWKRXW�staticmethod��EXW�WKH�VHFRQG�GRHV�QRW��

>>> Methods.smeth(3)                   ��6WDWLF�PHWKRG��FDOO�WKURXJK�FODVV
[3]                                    ��1R�LQVWDQFH�SDVVHG�RU�H[SHFWHG
>>> obj.smeth(4)                       ��6WDWLF�PHWKRG��FDOO�WKURXJK�LQVWDQFH
[4]                                    ��,QVWDQFH�QRW�SDVVHG

&ODVV�PHWKRGV�DUH�VLPLODU��EXW�3\WKRQ�DXWRPDWLFDOO\�SDVVHV�WKH�FODVV��QRW�DQ�LQVWDQFH�
LQ�WR�D�FODVV�PHWKRG¦V�ILUVW��OHIWPRVW��DUJXPHQW��ZKHWKHU�LW�LV�FDOOHG�WKURXJK�D�FODVV�RU
DQ�LQVWDQFH�

>>> Methods.cmeth(5)                   ��&ODVV�PHWKRG��FDOO�WKURXJK�FODVV
[<class 'bothmethods.Methods'>, 5]     ��%HFRPHV�FPHWK�0HWKRGV����
>>> obj.cmeth(6)                       ��&ODVV�PHWKRG��FDOO�WKURXJK�LQVWDQFH
[<class 'bothmethods.Methods'>, 6]     ��%HFRPHV�FPHWK�0HWKRGV����

,Q�&KDSWHU�����ZH¦OO�DOVR�ILQG�WKDW�PHWDFODVV�PHWKRGV¢D�XQLTXH��DGYDQFHG��DQG�WHFK�
QLFDOO\�GLVWLQFW�PHWKRG�W\SH¢EHKDYH�VLPLODUO\�WR�WKH�H[SOLFLWO\�GHFODUHG�FODVV�PHWKRGV
ZH¦UH�H[SORULQJ�KHUH�

Counting Instances with Static Methods
1RZ��JLYHQ�WKHVH�EXLOW�LQV��KHUH� LV�WKH�VWDWLF�PHWKRG�HTXLYDOHQW�RI�WKLV�VHFWLRQ¦V� LQ�
VWDQFH�FRXQWLQJ�H[DPSOH¢LW�PDUNV�WKH�PHWKRG�DV�VSHFLDO��VR�LW�ZLOO�QHYHU�EH�SDVVHG
DQ�LQVWDQFH�DXWRPDWLFDOO\�

class Spam:
    numInstances = 0                         ��8VH�VWDWLF�PHWKRG�IRU�FODVV�GDWD
    def __init__(self):
        Spam.numInstances += 1
    def printNumInstances():
        print("Number of instances: %s" % Spam.numInstances)
    printNumInstances = staticmethod(printNumInstances)

8VLQJ�WKH�VWDWLF�PHWKRG�EXLOW�LQ��RXU�FRGH�QRZ�DOORZV�WKH�self�OHVV�PHWKRG�WR�EH�FDOOHG
WKURXJK�WKH�FODVV�RU�DQ\�LQVWDQFH�RI�LW��LQ�ERWK�3\WKRQ���;�DQG���;�

>>> from spam_static import Spam
>>> a = Spam()
>>> b = Spam()
>>> c = Spam()
>>> Spam.printNumInstances()                 ��&DOO�DV�VLPSOH�IXQFWLRQ
Number of instances: 3
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>>> a.printNumInstances()                    ��,QVWDQFH�DUJXPHQW�QRW�SDVVHG
Number of instances: 3

&RPSDUHG�WR�VLPSO\�PRYLQJ�printNumInstances�RXWVLGH�WKH�FODVV��DV�SUHVFULEHG�HDUOLHU�
WKLV�YHUVLRQ�UHTXLUHV�DQ�H[WUD�staticmethod�FDOO��RU�DQ�@�OLQH�ZH¦OO�VHH�DKHDG���+RZHYHU�
LW�DOVR�ORFDOL]HV�WKH�IXQFWLRQ�QDPH�LQ�WKH�FODVV�VFRSH��VR�LW�ZRQ¦W�FODVK�ZLWK�RWKHU�QDPHV
LQ�WKH�PRGXOH���PRYHV�WKH�IXQFWLRQ�FRGH�FORVHU�WR�ZKHUH�LW�LV�XVHG��LQVLGH�WKH�class
VWDWHPHQW���DQG�DOORZV�VXEFODVVHV�WR�FXVWRPL]H�WKH�VWDWLF�PHWKRG�ZLWK�LQKHULWDQFH¢D
PRUH�FRQYHQLHQW�DQG�SRZHUIXO�DSSURDFK�WKDQ�LPSRUWLQJ�IXQFWLRQV�IURP�WKH�ILOHV� LQ
ZKLFK�VXSHUFODVVHV�DUH�FRGHG��7KH�IROORZLQJ�VXEFODVV�DQG�QHZ�WHVWLQJ�VHVVLRQ�LOOXVWUDWH
�EH�VXUH�WR�VWDUW�D�QHZ�VHVVLRQ�DIWHU�FKDQJLQJ�ILOHV��VR�WKDW�\RXU�from�LPSRUWV�ORDG�WKH
ODWHVW�YHUVLRQ�RI�WKH�ILOH��

class Sub(Spam):
    def printNumInstances():                 ��2YHUULGH�D�VWDWLF�PHWKRG
        print("Extra stuff...")              ��%XW�FDOO�EDFN�WR�RULJLQDO
        Spam.printNumInstances()
    printNumInstances = staticmethod(printNumInstances)

>>> from spam_static import Spam, Sub
>>> a = Sub()
>>> b = Sub()
>>> a.printNumInstances()                    ��&DOO�IURP�VXEFODVV�LQVWDQFH
Extra stuff...
Number of instances: 2
>>> Sub.printNumInstances()                  ��&DOO�IURP�VXEFODVV�LWVHOI
Extra stuff...
Number of instances: 2
>>> Spam.printNumInstances()                 ��&DOO�RULJLQDO�YHUVLRQ
Number of instances: 2

0RUHRYHU��FODVVHV�FDQ�LQKHULW�WKH�VWDWLF�PHWKRG�ZLWKRXW�UHGHILQLQJ�LW¢LW�LV�UXQ�ZLWKRXW
DQ�LQVWDQFH��UHJDUGOHVV�RI�ZKHUH�LW�LV�GHILQHG�LQ�D�FODVV�WUHH�

>>> class Other(Spam): pass                  ��,QKHULW�VWDWLF�PHWKRG�YHUEDWLP

>>> c = Other()
>>> c.printNumInstances()
Number of instances: 3

1RWLFH�KRZ�WKLV�DOVR�EXPSV�XS�WKH�VXSHUFODVV¦V�LQVWDQFH�FRXQWHU��EHFDXVH�LWV�FRQVWUXF�
WRU�LV�LQKHULWHG�DQG�UXQ¢D�EHKDYLRU�WKDW�EHJLQV�WR�HQFURDFK�RQ�WKH�QH[W�VHFWLRQ¦V�VXE�
MHFW�

Counting Instances with Class Methods
,QWHUHVWLQJO\��D�FODVV�PHWKRG�FDQ�GR�VLPLODU�ZRUN�KHUH¢WKH�IROORZLQJ�KDV�WKH�VDPH
EHKDYLRU�DV� WKH� VWDWLF�PHWKRG�YHUVLRQ� OLVWHG�HDUOLHU��EXW� LW�XVHV�D�FODVV�PHWKRG� WKDW
UHFHLYHV� WKH� LQVWDQFH¦V� FODVV� LQ� LWV� ILUVW� DUJXPHQW��5DWKHU� WKDQ�KDUGFRGLQJ� WKH� FODVV
QDPH��WKH�FODVV�PHWKRG�XVHV�WKH�DXWRPDWLFDOO\�SDVVHG�FODVV�REMHFW�JHQHULFDOO\�
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>>> a.printNumInstances()                    ��,QVWDQFH�DUJXPHQW�QRW�SDVVHG
Number of instances: 3

&RPSDUHG�WR�VLPSO\�PRYLQJ�printNumInstances�RXWVLGH�WKH�FODVV��DV�SUHVFULEHG�HDUOLHU�
WKLV�YHUVLRQ�UHTXLUHV�DQ�H[WUD�staticmethod�FDOO��RU�DQ�@�OLQH�ZH¦OO�VHH�DKHDG���+RZHYHU�
LW�DOVR�ORFDOL]HV�WKH�IXQFWLRQ�QDPH�LQ�WKH�FODVV�VFRSH��VR�LW�ZRQ¦W�FODVK�ZLWK�RWKHU�QDPHV
LQ�WKH�PRGXOH���PRYHV�WKH�IXQFWLRQ�FRGH�FORVHU�WR�ZKHUH�LW�LV�XVHG��LQVLGH�WKH�class
VWDWHPHQW���DQG�DOORZV�VXEFODVVHV�WR�FXVWRPL]H�WKH�VWDWLF�PHWKRG�ZLWK�LQKHULWDQFH¢D
PRUH�FRQYHQLHQW�DQG�SRZHUIXO�DSSURDFK�WKDQ�LPSRUWLQJ�IXQFWLRQV�IURP�WKH�ILOHV� LQ
ZKLFK�VXSHUFODVVHV�DUH�FRGHG��7KH�IROORZLQJ�VXEFODVV�DQG�QHZ�WHVWLQJ�VHVVLRQ�LOOXVWUDWH
�EH�VXUH�WR�VWDUW�D�QHZ�VHVVLRQ�DIWHU�FKDQJLQJ�ILOHV��VR�WKDW�\RXU�from�LPSRUWV�ORDG�WKH
ODWHVW�YHUVLRQ�RI�WKH�ILOH��

class Sub(Spam):
    def printNumInstances():                 ��2YHUULGH�D�VWDWLF�PHWKRG
        print("Extra stuff...")              ��%XW�FDOO�EDFN�WR�RULJLQDO
        Spam.printNumInstances()
    printNumInstances = staticmethod(printNumInstances)

>>> from spam_static import Spam, Sub
>>> a = Sub()
>>> b = Sub()
>>> a.printNumInstances()                    ��&DOO�IURP�VXEFODVV�LQVWDQFH
Extra stuff...
Number of instances: 2
>>> Sub.printNumInstances()                  ��&DOO�IURP�VXEFODVV�LWVHOI
Extra stuff...
Number of instances: 2
>>> Spam.printNumInstances()                 ��&DOO�RULJLQDO�YHUVLRQ
Number of instances: 2

0RUHRYHU��FODVVHV�FDQ�LQKHULW�WKH�VWDWLF�PHWKRG�ZLWKRXW�UHGHILQLQJ�LW¢LW�LV�UXQ�ZLWKRXW
DQ�LQVWDQFH��UHJDUGOHVV�RI�ZKHUH�LW�LV�GHILQHG�LQ�D�FODVV�WUHH�

>>> class Other(Spam): pass                  ��,QKHULW�VWDWLF�PHWKRG�YHUEDWLP

>>> c = Other()
>>> c.printNumInstances()
Number of instances: 3

1RWLFH�KRZ�WKLV�DOVR�EXPSV�XS�WKH�VXSHUFODVV¦V�LQVWDQFH�FRXQWHU��EHFDXVH�LWV�FRQVWUXF�
WRU�LV�LQKHULWHG�DQG�UXQ¢D�EHKDYLRU�WKDW�EHJLQV�WR�HQFURDFK�RQ�WKH�QH[W�VHFWLRQ¦V�VXE�
MHFW�

Counting Instances with Class Methods
,QWHUHVWLQJO\��D�FODVV�PHWKRG�FDQ�GR�VLPLODU�ZRUN�KHUH¢WKH�IROORZLQJ�KDV�WKH�VDPH
EHKDYLRU�DV� WKH� VWDWLF�PHWKRG�YHUVLRQ� OLVWHG�HDUOLHU��EXW� LW�XVHV�D�FODVV�PHWKRG� WKDW
UHFHLYHV� WKH� LQVWDQFH¦V� FODVV� LQ� LWV� ILUVW� DUJXPHQW��5DWKHU� WKDQ�KDUGFRGLQJ� WKH� FODVV
QDPH��WKH�FODVV�PHWKRG�XVHV�WKH�DXWRPDWLFDOO\�SDVVHG�FODVV�REMHFW�JHQHULFDOO\�
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>>> a.printNumInstances()                    ��,QVWDQFH�DUJXPHQW�QRW�SDVVHG
Number of instances: 3

&RPSDUHG�WR�VLPSO\�PRYLQJ�printNumInstances�RXWVLGH�WKH�FODVV��DV�SUHVFULEHG�HDUOLHU�
WKLV�YHUVLRQ�UHTXLUHV�DQ�H[WUD�staticmethod�FDOO��RU�DQ�@�OLQH�ZH¦OO�VHH�DKHDG���+RZHYHU�
LW�DOVR�ORFDOL]HV�WKH�IXQFWLRQ�QDPH�LQ�WKH�FODVV�VFRSH��VR�LW�ZRQ¦W�FODVK�ZLWK�RWKHU�QDPHV
LQ�WKH�PRGXOH���PRYHV�WKH�IXQFWLRQ�FRGH�FORVHU�WR�ZKHUH�LW�LV�XVHG��LQVLGH�WKH�class
VWDWHPHQW���DQG�DOORZV�VXEFODVVHV�WR�FXVWRPL]H�WKH�VWDWLF�PHWKRG�ZLWK�LQKHULWDQFH¢D
PRUH�FRQYHQLHQW�DQG�SRZHUIXO�DSSURDFK�WKDQ�LPSRUWLQJ�IXQFWLRQV�IURP�WKH�ILOHV� LQ
ZKLFK�VXSHUFODVVHV�DUH�FRGHG��7KH�IROORZLQJ�VXEFODVV�DQG�QHZ�WHVWLQJ�VHVVLRQ�LOOXVWUDWH
�EH�VXUH�WR�VWDUW�D�QHZ�VHVVLRQ�DIWHU�FKDQJLQJ�ILOHV��VR�WKDW�\RXU�from�LPSRUWV�ORDG�WKH
ODWHVW�YHUVLRQ�RI�WKH�ILOH��

class Sub(Spam):
    def printNumInstances():                 ��2YHUULGH�D�VWDWLF�PHWKRG
        print("Extra stuff...")              ��%XW�FDOO�EDFN�WR�RULJLQDO
        Spam.printNumInstances()
    printNumInstances = staticmethod(printNumInstances)

>>> from spam_static import Spam, Sub
>>> a = Sub()
>>> b = Sub()
>>> a.printNumInstances()                    ��&DOO�IURP�VXEFODVV�LQVWDQFH
Extra stuff...
Number of instances: 2
>>> Sub.printNumInstances()                  ��&DOO�IURP�VXEFODVV�LWVHOI
Extra stuff...
Number of instances: 2
>>> Spam.printNumInstances()                 ��&DOO�RULJLQDO�YHUVLRQ
Number of instances: 2

0RUHRYHU��FODVVHV�FDQ�LQKHULW�WKH�VWDWLF�PHWKRG�ZLWKRXW�UHGHILQLQJ�LW¢LW�LV�UXQ�ZLWKRXW
DQ�LQVWDQFH��UHJDUGOHVV�RI�ZKHUH�LW�LV�GHILQHG�LQ�D�FODVV�WUHH�

>>> class Other(Spam): pass                  ��,QKHULW�VWDWLF�PHWKRG�YHUEDWLP

>>> c = Other()
>>> c.printNumInstances()
Number of instances: 3

1RWLFH�KRZ�WKLV�DOVR�EXPSV�XS�WKH�VXSHUFODVV¦V�LQVWDQFH�FRXQWHU��EHFDXVH�LWV�FRQVWUXF�
WRU�LV�LQKHULWHG�DQG�UXQ¢D�EHKDYLRU�WKDW�EHJLQV�WR�HQFURDFK�RQ�WKH�QH[W�VHFWLRQ¦V�VXE�
MHFW�

Counting Instances with Class Methods
,QWHUHVWLQJO\��D�FODVV�PHWKRG�FDQ�GR�VLPLODU�ZRUN�KHUH¢WKH�IROORZLQJ�KDV�WKH�VDPH
EHKDYLRU�DV� WKH� VWDWLF�PHWKRG�YHUVLRQ� OLVWHG�HDUOLHU��EXW� LW�XVHV�D�FODVV�PHWKRG� WKDW
UHFHLYHV� WKH� LQVWDQFH¦V� FODVV� LQ� LWV� ILUVW� DUJXPHQW��5DWKHU� WKDQ�KDUGFRGLQJ� WKH� FODVV
QDPH��WKH�FODVV�PHWKRG�XVHV�WKH�DXWRPDWLFDOO\�SDVVHG�FODVV�REMHFW�JHQHULFDOO\�
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class Spam:
    numInstances = 0                         ��8VH�FODVV�PHWKRG�LQVWHDG�RI�VWDWLF
    def __init__(self):
        Spam.numInstances += 1
    def printNumInstances(cls):
        print("Number of instances: %s" % cls.numInstances)
    printNumInstances = classmethod(printNumInstances)

7KLV� FODVV� LV�XVHG� LQ� WKH� VDPH�ZD\�DV� WKH�SULRU� YHUVLRQV��EXW� LWV�printNumInstances
PHWKRG�UHFHLYHV�WKH�Spam�FODVV��QRW�WKH�LQVWDQFH��ZKHQ�FDOOHG�IURP�ERWK�WKH�FODVV�DQG
DQ�LQVWDQFH�

>>> from spam_class import Spam
>>> a, b = Spam(), Spam()
>>> a.printNumInstances()                    ��3DVVHV�FODVV�WR�ILUVW�DUJXPHQW
Number of instances: 2
>>> Spam.printNumInstances()                 ��$OVR�SDVVHV�FODVV�WR�ILUVW�DUJXPHQW
Number of instances: 2

:KHQ�XVLQJ�FODVV�PHWKRGV��WKRXJK��NHHS�LQ�PLQG�WKDW�WKH\�UHFHLYH�WKH�PRVW�VSHFLILF
�L�H���ORZHVW��FODVV�RI�WKH�FDOO¦V�VXEMHFW��7KLV�KDV�VRPH�VXEWOH�LPSOLFDWLRQV�ZKHQ�WU\LQJ
WR� XSGDWH� FODVV� GDWD� WKURXJK� WKH� SDVVHG�LQ� FODVV�� )RU� H[DPSOH�� LI� LQ� PRGXOH
VSDPBFODVV�S\�ZH�VXEFODVV�WR�FXVWRPL]H�DV�EHIRUH��DXJPHQW�Spam.printNumInstances�WR
DOVR�GLVSOD\�LWV�cls�DUJXPHQW��DQG�VWDUW�D�QHZ�WHVWLQJ�VHVVLRQ�

class Spam:
    numInstances = 0                         ��7UDFH�FODVV�SDVVHG�LQ
    def __init__(self):
        Spam.numInstances += 1
    def printNumInstances(cls):
        print("Number of instances: %s %s" % (cls.numInstances, cls))
    printNumInstances = classmethod(printNumInstances)

class Sub(Spam):
    def printNumInstances(cls):              ��2YHUULGH�D�FODVV�PHWKRG
        print("Extra stuff...", cls)         ��%XW�FDOO�EDFN�WR�RULJLQDO
        Spam.printNumInstances()
    printNumInstances = classmethod(printNumInstances)

class Other(Spam): pass                      ��,QKHULW�FODVV�PHWKRG�YHUEDWLP

7KH�ORZHVW�FODVV�LV�SDVVHG�LQ�ZKHQHYHU�D�FODVV�PHWKRG�LV�UXQ��HYHQ�IRU�VXEFODVVHV�WKDW
KDYH�QR�FODVV�PHWKRGV�RI�WKHLU�RZQ�

>>> from spam_class import Spam, Sub, Other
>>> x = Sub()
>>> y = Spam()
>>> x.printNumInstances()                           ��&DOO�IURP�VXEFODVV�LQVWDQFH
Extra stuff... <class 'spam_class.Sub'>
Number of instances: 2 <class 'spam_class.Spam'>
>>> Sub.printNumInstances()                         ��&DOO�IURP�VXEFODVV�LWVHOI
Extra stuff... <class 'spam_class.Sub'>
Number of instances: 2 <class 'spam_class.Spam'>
>>> y.printNumInstances()                           ��&DOO�IURP�VXSHUFODVV�LQVWDQFH
Number of instances: 2 <class 'spam_class.Spam'>

1032 | Chapter 32:ಗAdvanced Class Topics

www.it-ebooks.info

class Spam:
    numInstances = 0                         ��8VH�FODVV�PHWKRG�LQVWHDG�RI�VWDWLF
    def __init__(self):
        Spam.numInstances += 1
    def printNumInstances(cls):
        print("Number of instances: %s" % cls.numInstances)
    printNumInstances = classmethod(printNumInstances)

7KLV� FODVV� LV�XVHG� LQ� WKH� VDPH�ZD\�DV� WKH�SULRU� YHUVLRQV��EXW� LWV�printNumInstances
PHWKRG�UHFHLYHV�WKH�Spam�FODVV��QRW�WKH�LQVWDQFH��ZKHQ�FDOOHG�IURP�ERWK�WKH�FODVV�DQG
DQ�LQVWDQFH�

>>> from spam_class import Spam
>>> a, b = Spam(), Spam()
>>> a.printNumInstances()                    ��3DVVHV�FODVV�WR�ILUVW�DUJXPHQW
Number of instances: 2
>>> Spam.printNumInstances()                 ��$OVR�SDVVHV�FODVV�WR�ILUVW�DUJXPHQW
Number of instances: 2

:KHQ�XVLQJ�FODVV�PHWKRGV��WKRXJK��NHHS�LQ�PLQG�WKDW�WKH\�UHFHLYH�WKH�PRVW�VSHFLILF
�L�H���ORZHVW��FODVV�RI�WKH�FDOO¦V�VXEMHFW��7KLV�KDV�VRPH�VXEWOH�LPSOLFDWLRQV�ZKHQ�WU\LQJ
WR� XSGDWH� FODVV� GDWD� WKURXJK� WKH� SDVVHG�LQ� FODVV�� )RU� H[DPSOH�� LI� LQ� PRGXOH
VSDPBFODVV�S\�ZH�VXEFODVV�WR�FXVWRPL]H�DV�EHIRUH��DXJPHQW�Spam.printNumInstances�WR
DOVR�GLVSOD\�LWV�cls�DUJXPHQW��DQG�VWDUW�D�QHZ�WHVWLQJ�VHVVLRQ�

class Spam:
    numInstances = 0                         ��7UDFH�FODVV�SDVVHG�LQ
    def __init__(self):
        Spam.numInstances += 1
    def printNumInstances(cls):
        print("Number of instances: %s %s" % (cls.numInstances, cls))
    printNumInstances = classmethod(printNumInstances)

class Sub(Spam):
    def printNumInstances(cls):              ��2YHUULGH�D�FODVV�PHWKRG
        print("Extra stuff...", cls)         ��%XW�FDOO�EDFN�WR�RULJLQDO
        Spam.printNumInstances()
    printNumInstances = classmethod(printNumInstances)

class Other(Spam): pass                      ��,QKHULW�FODVV�PHWKRG�YHUEDWLP

7KH�ORZHVW�FODVV�LV�SDVVHG�LQ�ZKHQHYHU�D�FODVV�PHWKRG�LV�UXQ��HYHQ�IRU�VXEFODVVHV�WKDW
KDYH�QR�FODVV�PHWKRGV�RI�WKHLU�RZQ�

>>> from spam_class import Spam, Sub, Other
>>> x = Sub()
>>> y = Spam()
>>> x.printNumInstances()                           ��&DOO�IURP�VXEFODVV�LQVWDQFH
Extra stuff... <class 'spam_class.Sub'>
Number of instances: 2 <class 'spam_class.Spam'>
>>> Sub.printNumInstances()                         ��&DOO�IURP�VXEFODVV�LWVHOI
Extra stuff... <class 'spam_class.Sub'>
Number of instances: 2 <class 'spam_class.Spam'>
>>> y.printNumInstances()                           ��&DOO�IURP�VXSHUFODVV�LQVWDQFH
Number of instances: 2 <class 'spam_class.Spam'>
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class Spam:
    numInstances = 0                         ��8VH�FODVV�PHWKRG�LQVWHDG�RI�VWDWLF
    def __init__(self):
        Spam.numInstances += 1
    def printNumInstances(cls):
        print("Number of instances: %s" % cls.numInstances)
    printNumInstances = classmethod(printNumInstances)

7KLV� FODVV� LV�XVHG� LQ� WKH� VDPH�ZD\�DV� WKH�SULRU� YHUVLRQV��EXW� LWV�printNumInstances
PHWKRG�UHFHLYHV�WKH�Spam�FODVV��QRW�WKH�LQVWDQFH��ZKHQ�FDOOHG�IURP�ERWK�WKH�FODVV�DQG
DQ�LQVWDQFH�

>>> from spam_class import Spam
>>> a, b = Spam(), Spam()
>>> a.printNumInstances()                    ��3DVVHV�FODVV�WR�ILUVW�DUJXPHQW
Number of instances: 2
>>> Spam.printNumInstances()                 ��$OVR�SDVVHV�FODVV�WR�ILUVW�DUJXPHQW
Number of instances: 2

:KHQ�XVLQJ�FODVV�PHWKRGV��WKRXJK��NHHS�LQ�PLQG�WKDW�WKH\�UHFHLYH�WKH�PRVW�VSHFLILF
�L�H���ORZHVW��FODVV�RI�WKH�FDOO¦V�VXEMHFW��7KLV�KDV�VRPH�VXEWOH�LPSOLFDWLRQV�ZKHQ�WU\LQJ
WR� XSGDWH� FODVV� GDWD� WKURXJK� WKH� SDVVHG�LQ� FODVV�� )RU� H[DPSOH�� LI� LQ� PRGXOH
VSDPBFODVV�S\�ZH�VXEFODVV�WR�FXVWRPL]H�DV�EHIRUH��DXJPHQW�Spam.printNumInstances�WR
DOVR�GLVSOD\�LWV�cls�DUJXPHQW��DQG�VWDUW�D�QHZ�WHVWLQJ�VHVVLRQ�

class Spam:
    numInstances = 0                         ��7UDFH�FODVV�SDVVHG�LQ
    def __init__(self):
        Spam.numInstances += 1
    def printNumInstances(cls):
        print("Number of instances: %s %s" % (cls.numInstances, cls))
    printNumInstances = classmethod(printNumInstances)

class Sub(Spam):
    def printNumInstances(cls):              ��2YHUULGH�D�FODVV�PHWKRG
        print("Extra stuff...", cls)         ��%XW�FDOO�EDFN�WR�RULJLQDO
        Spam.printNumInstances()
    printNumInstances = classmethod(printNumInstances)

class Other(Spam): pass                      ��,QKHULW�FODVV�PHWKRG�YHUEDWLP

7KH�ORZHVW�FODVV�LV�SDVVHG�LQ�ZKHQHYHU�D�FODVV�PHWKRG�LV�UXQ��HYHQ�IRU�VXEFODVVHV�WKDW
KDYH�QR�FODVV�PHWKRGV�RI�WKHLU�RZQ�

>>> from spam_class import Spam, Sub, Other
>>> x = Sub()
>>> y = Spam()
>>> x.printNumInstances()                           ��&DOO�IURP�VXEFODVV�LQVWDQFH
Extra stuff... <class 'spam_class.Sub'>
Number of instances: 2 <class 'spam_class.Spam'>
>>> Sub.printNumInstances()                         ��&DOO�IURP�VXEFODVV�LWVHOI
Extra stuff... <class 'spam_class.Sub'>
Number of instances: 2 <class 'spam_class.Spam'>
>>> y.printNumInstances()                           ��&DOO�IURP�VXSHUFODVV�LQVWDQFH
Number of instances: 2 <class 'spam_class.Spam'>
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spam_class.py

class Spam:
    numInstances = 0                         ��8VH�FODVV�PHWKRG�LQVWHDG�RI�VWDWLF
    def __init__(self):
        Spam.numInstances += 1
    def printNumInstances(cls):
        print("Number of instances: %s" % cls.numInstances)
    printNumInstances = classmethod(printNumInstances)

7KLV� FODVV� LV�XVHG� LQ� WKH� VDPH�ZD\�DV� WKH�SULRU� YHUVLRQV��EXW� LWV�printNumInstances
PHWKRG�UHFHLYHV�WKH�Spam�FODVV��QRW�WKH�LQVWDQFH��ZKHQ�FDOOHG�IURP�ERWK�WKH�FODVV�DQG
DQ�LQVWDQFH�

>>> from spam_class import Spam
>>> a, b = Spam(), Spam()
>>> a.printNumInstances()                    ��3DVVHV�FODVV�WR�ILUVW�DUJXPHQW
Number of instances: 2
>>> Spam.printNumInstances()                 ��$OVR�SDVVHV�FODVV�WR�ILUVW�DUJXPHQW
Number of instances: 2

:KHQ�XVLQJ�FODVV�PHWKRGV��WKRXJK��NHHS�LQ�PLQG�WKDW�WKH\�UHFHLYH�WKH�PRVW�VSHFLILF
�L�H���ORZHVW��FODVV�RI�WKH�FDOO¦V�VXEMHFW��7KLV�KDV�VRPH�VXEWOH�LPSOLFDWLRQV�ZKHQ�WU\LQJ
WR� XSGDWH� FODVV� GDWD� WKURXJK� WKH� SDVVHG�LQ� FODVV�� )RU� H[DPSOH�� LI� LQ� PRGXOH
VSDPBFODVV�S\�ZH�VXEFODVV�WR�FXVWRPL]H�DV�EHIRUH��DXJPHQW�Spam.printNumInstances�WR
DOVR�GLVSOD\�LWV�cls�DUJXPHQW��DQG�VWDUW�D�QHZ�WHVWLQJ�VHVVLRQ�

class Spam:
    numInstances = 0                         ��7UDFH�FODVV�SDVVHG�LQ
    def __init__(self):
        Spam.numInstances += 1
    def printNumInstances(cls):
        print("Number of instances: %s %s" % (cls.numInstances, cls))
    printNumInstances = classmethod(printNumInstances)

class Sub(Spam):
    def printNumInstances(cls):              ��2YHUULGH�D�FODVV�PHWKRG
        print("Extra stuff...", cls)         ��%XW�FDOO�EDFN�WR�RULJLQDO
        Spam.printNumInstances()
    printNumInstances = classmethod(printNumInstances)

class Other(Spam): pass                      ��,QKHULW�FODVV�PHWKRG�YHUEDWLP

7KH�ORZHVW�FODVV�LV�SDVVHG�LQ�ZKHQHYHU�D�FODVV�PHWKRG�LV�UXQ��HYHQ�IRU�VXEFODVVHV�WKDW
KDYH�QR�FODVV�PHWKRGV�RI�WKHLU�RZQ�

>>> from spam_class import Spam, Sub, Other
>>> x = Sub()
>>> y = Spam()
>>> x.printNumInstances()                           ��&DOO�IURP�VXEFODVV�LQVWDQFH
Extra stuff... <class 'spam_class.Sub'>
Number of instances: 2 <class 'spam_class.Spam'>
>>> Sub.printNumInstances()                         ��&DOO�IURP�VXEFODVV�LWVHOI
Extra stuff... <class 'spam_class.Sub'>
Number of instances: 2 <class 'spam_class.Spam'>
>>> y.printNumInstances()                           ��&DOO�IURP�VXSHUFODVV�LQVWDQFH
Number of instances: 2 <class 'spam_class.Spam'>
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class Spam:
    numInstances = 0                         ��8VH�FODVV�PHWKRG�LQVWHDG�RI�VWDWLF
    def __init__(self):
        Spam.numInstances += 1
    def printNumInstances(cls):
        print("Number of instances: %s" % cls.numInstances)
    printNumInstances = classmethod(printNumInstances)

7KLV� FODVV� LV�XVHG� LQ� WKH� VDPH�ZD\�DV� WKH�SULRU� YHUVLRQV��EXW� LWV�printNumInstances
PHWKRG�UHFHLYHV�WKH�Spam�FODVV��QRW�WKH�LQVWDQFH��ZKHQ�FDOOHG�IURP�ERWK�WKH�FODVV�DQG
DQ�LQVWDQFH�

>>> from spam_class import Spam
>>> a, b = Spam(), Spam()
>>> a.printNumInstances()                    ��3DVVHV�FODVV�WR�ILUVW�DUJXPHQW
Number of instances: 2
>>> Spam.printNumInstances()                 ��$OVR�SDVVHV�FODVV�WR�ILUVW�DUJXPHQW
Number of instances: 2

:KHQ�XVLQJ�FODVV�PHWKRGV��WKRXJK��NHHS�LQ�PLQG�WKDW�WKH\�UHFHLYH�WKH�PRVW�VSHFLILF
�L�H���ORZHVW��FODVV�RI�WKH�FDOO¦V�VXEMHFW��7KLV�KDV�VRPH�VXEWOH�LPSOLFDWLRQV�ZKHQ�WU\LQJ
WR� XSGDWH� FODVV� GDWD� WKURXJK� WKH� SDVVHG�LQ� FODVV�� )RU� H[DPSOH�� LI� LQ� PRGXOH
VSDPBFODVV�S\�ZH�VXEFODVV�WR�FXVWRPL]H�DV�EHIRUH��DXJPHQW�Spam.printNumInstances�WR
DOVR�GLVSOD\�LWV�cls�DUJXPHQW��DQG�VWDUW�D�QHZ�WHVWLQJ�VHVVLRQ�

class Spam:
    numInstances = 0                         ��7UDFH�FODVV�SDVVHG�LQ
    def __init__(self):
        Spam.numInstances += 1
    def printNumInstances(cls):
        print("Number of instances: %s %s" % (cls.numInstances, cls))
    printNumInstances = classmethod(printNumInstances)

class Sub(Spam):
    def printNumInstances(cls):              ��2YHUULGH�D�FODVV�PHWKRG
        print("Extra stuff...", cls)         ��%XW�FDOO�EDFN�WR�RULJLQDO
        Spam.printNumInstances()
    printNumInstances = classmethod(printNumInstances)

class Other(Spam): pass                      ��,QKHULW�FODVV�PHWKRG�YHUEDWLP

7KH�ORZHVW�FODVV�LV�SDVVHG�LQ�ZKHQHYHU�D�FODVV�PHWKRG�LV�UXQ��HYHQ�IRU�VXEFODVVHV�WKDW
KDYH�QR�FODVV�PHWKRGV�RI�WKHLU�RZQ�

>>> from spam_class import Spam, Sub, Other
>>> x = Sub()
>>> y = Spam()
>>> x.printNumInstances()                           ��&DOO�IURP�VXEFODVV�LQVWDQFH
Extra stuff... <class 'spam_class.Sub'>
Number of instances: 2 <class 'spam_class.Spam'>
>>> Sub.printNumInstances()                         ��&DOO�IURP�VXEFODVV�LWVHOI
Extra stuff... <class 'spam_class.Sub'>
Number of instances: 2 <class 'spam_class.Spam'>
>>> y.printNumInstances()                           ��&DOO�IURP�VXSHUFODVV�LQVWDQFH
Number of instances: 2 <class 'spam_class.Spam'>
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,Q�WKH�ILUVW�FDOO�KHUH��D�FODVV�PHWKRG�FDOO�LV�PDGH�WKURXJK�DQ�LQVWDQFH�RI�WKH�Sub�VXEFODVV�
DQG�3\WKRQ�SDVVHV�WKH�ORZHVW�FODVV��Sub��WR�WKH�FODVV�PHWKRG��$OO�LV�ZHOO�LQ�WKLV�FDVH¢
VLQFH�Sub¦V�UHGHILQLWLRQ�RI�WKH�PHWKRG�FDOOV�WKH�Spam�VXSHUFODVV¦V�YHUVLRQ�H[SOLFLWO\��WKH
VXSHUFODVV�PHWKRG�LQ�Spam�UHFHLYHV�LWV�RZQ�FODVV�LQ�LWV�ILUVW�DUJXPHQW��%XW�ZDWFK�ZKDW
KDSSHQV�IRU�DQ�REMHFW�WKDW�LQKHULWV�WKH�FODVV�PHWKRG�YHUEDWLP�

>>> z = Other()                                     ��&DOO�IURP�ORZHU�VXE
V�LQVWDQFH
>>> z.printNumInstances()
Number of instances: 3 <class 'spam_class.Other'>

7KLV� ODVW� FDOO�KHUH�SDVVHV�Other� WR�Spam¦V� FODVV�PHWKRG��7KLV�ZRUNV� LQ� WKLV�H[DPSOH
EHFDXVH� IHWFKLQJ� WKH�FRXQWHU� ILQGV� LW� LQ�Spam�E\� LQKHULWDQFH�� ,I� WKLV�PHWKRG� WULHG� WR
DVVLJQ�WR�WKH�SDVVHG�FODVV¦V�GDWD��WKRXJK��LW�ZRXOG�XSGDWH�Other��QRW�Spam��,Q�WKLV�VSHFLILF
FDVH��Spam�LV�SUREDEO\�EHWWHU�RII�KDUGFRGLQJ�LWV�RZQ�FODVV�QDPH�WR�XSGDWH�LWV�GDWD�LI�LW
PHDQV�WR�FRXQW�LQVWDQFHV�RI�DOO�LWV�VXEFODVVHV�WRR��UDWKHU�WKDQ�UHO\LQJ�RQ�WKH�SDVVHG�LQ
FODVV�DUJXPHQW�

Counting instances per class with class methods
,Q�IDFW��EHFDXVH�FODVV�PHWKRGV�DOZD\V�UHFHLYH�WKH�ORZHVW�FODVV�LQ�DQ�LQVWDQFH¦V�WUHH�

� 6WDWLF�PHWKRGV�DQG�H[SOLFLW�FODVV�QDPHV�PD\�EH�D�EHWWHU�VROXWLRQ�IRU�SURFHVVLQJ
GDWD�ORFDO�WR�D�FODVV�

� &ODVV�PHWKRGV�PD\�EH�EHWWHU�VXLWHG�WR�SURFHVVLQJ�GDWD�WKDW�PD\�GLIIHU�IRU�HDFK�FODVV
LQ�D�KLHUDUFK\�

&RGH�WKDW�QHHGV�WR�PDQDJH�SHU�FODVV�LQVWDQFH�FRXQWHUV��IRU�H[DPSOH��PLJKW�EH�EHVW�RII
OHYHUDJLQJ�FODVV�PHWKRGV��,Q�WKH�IROORZLQJ��WKH�WRS�OHYHO�VXSHUFODVV�XVHV�D�FODVV�PHWKRG
WR�PDQDJH�VWDWH�LQIRUPDWLRQ�WKDW�YDULHV�IRU�DQG�LV�VWRUHG�RQ�HDFK�FODVV�LQ�WKH�WUHH¢
VLPLODU�LQ�VSLULW�WR�WKH�ZD\�LQVWDQFH�PHWKRGV�PDQDJH�VWDWH�LQIRUPDWLRQ�WKDW�YDULHV�SHU
FODVV�LQVWDQFH�

class Spam:
    numInstances = 0
    def count(cls):                    ��3HU�FODVV�LQVWDQFH�FRXQWHUV
        cls.numInstances += 1          ��FOV�LV�ORZHVW�FODVV�DERYH�LQVWDQFH
    def __init__(self):
        self.count()                   ��3DVVHV�VHOI�BBFODVVBB�WR�FRXQW
    count = classmethod(count)

class Sub(Spam):
    numInstances = 0
    def __init__(self):                ��5HGHILQHV�BBLQLWBB
        Spam.__init__(self)

class Other(Spam):                     ��,QKHULWV�BBLQLWBB
    numInstances = 0

>>> from spam_class2 import Spam, Sub, Other
>>> x = Spam()
>>> y1, y2 = Sub(), Sub()
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le sottoclassi hanno la propria variabile numInstances

,Q�WKH�ILUVW�FDOO�KHUH��D�FODVV�PHWKRG�FDOO�LV�PDGH�WKURXJK�DQ�LQVWDQFH�RI�WKH�Sub�VXEFODVV�
DQG�3\WKRQ�SDVVHV�WKH�ORZHVW�FODVV��Sub��WR�WKH�FODVV�PHWKRG��$OO�LV�ZHOO�LQ�WKLV�FDVH¢
VLQFH�Sub¦V�UHGHILQLWLRQ�RI�WKH�PHWKRG�FDOOV�WKH�Spam�VXSHUFODVV¦V�YHUVLRQ�H[SOLFLWO\��WKH
VXSHUFODVV�PHWKRG�LQ�Spam�UHFHLYHV�LWV�RZQ�FODVV�LQ�LWV�ILUVW�DUJXPHQW��%XW�ZDWFK�ZKDW
KDSSHQV�IRU�DQ�REMHFW�WKDW�LQKHULWV�WKH�FODVV�PHWKRG�YHUEDWLP�

>>> z = Other()                                     ��&DOO�IURP�ORZHU�VXE
V�LQVWDQFH
>>> z.printNumInstances()
Number of instances: 3 <class 'spam_class.Other'>

7KLV� ODVW� FDOO�KHUH�SDVVHV�Other� WR�Spam¦V� FODVV�PHWKRG��7KLV�ZRUNV� LQ� WKLV�H[DPSOH
EHFDXVH� IHWFKLQJ� WKH�FRXQWHU� ILQGV� LW� LQ�Spam�E\� LQKHULWDQFH�� ,I� WKLV�PHWKRG� WULHG� WR
DVVLJQ�WR�WKH�SDVVHG�FODVV¦V�GDWD��WKRXJK��LW�ZRXOG�XSGDWH�Other��QRW�Spam��,Q�WKLV�VSHFLILF
FDVH��Spam�LV�SUREDEO\�EHWWHU�RII�KDUGFRGLQJ�LWV�RZQ�FODVV�QDPH�WR�XSGDWH�LWV�GDWD�LI�LW
PHDQV�WR�FRXQW�LQVWDQFHV�RI�DOO�LWV�VXEFODVVHV�WRR��UDWKHU�WKDQ�UHO\LQJ�RQ�WKH�SDVVHG�LQ
FODVV�DUJXPHQW�

Counting instances per class with class methods
,Q�IDFW��EHFDXVH�FODVV�PHWKRGV�DOZD\V�UHFHLYH�WKH�ORZHVW�FODVV�LQ�DQ�LQVWDQFH¦V�WUHH�

� 6WDWLF�PHWKRGV�DQG�H[SOLFLW�FODVV�QDPHV�PD\�EH�D�EHWWHU�VROXWLRQ�IRU�SURFHVVLQJ
GDWD�ORFDO�WR�D�FODVV�

� &ODVV�PHWKRGV�PD\�EH�EHWWHU�VXLWHG�WR�SURFHVVLQJ�GDWD�WKDW�PD\�GLIIHU�IRU�HDFK�FODVV
LQ�D�KLHUDUFK\�

&RGH�WKDW�QHHGV�WR�PDQDJH�SHU�FODVV�LQVWDQFH�FRXQWHUV��IRU�H[DPSOH��PLJKW�EH�EHVW�RII
OHYHUDJLQJ�FODVV�PHWKRGV��,Q�WKH�IROORZLQJ��WKH�WRS�OHYHO�VXSHUFODVV�XVHV�D�FODVV�PHWKRG
WR�PDQDJH�VWDWH�LQIRUPDWLRQ�WKDW�YDULHV�IRU�DQG�LV�VWRUHG�RQ�HDFK�FODVV�LQ�WKH�WUHH¢
VLPLODU�LQ�VSLULW�WR�WKH�ZD\�LQVWDQFH�PHWKRGV�PDQDJH�VWDWH�LQIRUPDWLRQ�WKDW�YDULHV�SHU
FODVV�LQVWDQFH�

class Spam:
    numInstances = 0
    def count(cls):                    ��3HU�FODVV�LQVWDQFH�FRXQWHUV
        cls.numInstances += 1          ��FOV�LV�ORZHVW�FODVV�DERYH�LQVWDQFH
    def __init__(self):
        self.count()                   ��3DVVHV�VHOI�BBFODVVBB�WR�FRXQW
    count = classmethod(count)

class Sub(Spam):
    numInstances = 0
    def __init__(self):                ��5HGHILQHV�BBLQLWBB
        Spam.__init__(self)

class Other(Spam):                     ��,QKHULWV�BBLQLWBB
    numInstances = 0

>>> from spam_class2 import Spam, Sub, Other
>>> x = Spam()
>>> y1, y2 = Sub(), Sub()
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,Q�WKH�ILUVW�FDOO�KHUH��D�FODVV�PHWKRG�FDOO�LV�PDGH�WKURXJK�DQ�LQVWDQFH�RI�WKH�Sub�VXEFODVV�
DQG�3\WKRQ�SDVVHV�WKH�ORZHVW�FODVV��Sub��WR�WKH�FODVV�PHWKRG��$OO�LV�ZHOO�LQ�WKLV�FDVH¢
VLQFH�Sub¦V�UHGHILQLWLRQ�RI�WKH�PHWKRG�FDOOV�WKH�Spam�VXSHUFODVV¦V�YHUVLRQ�H[SOLFLWO\��WKH
VXSHUFODVV�PHWKRG�LQ�Spam�UHFHLYHV�LWV�RZQ�FODVV�LQ�LWV�ILUVW�DUJXPHQW��%XW�ZDWFK�ZKDW
KDSSHQV�IRU�DQ�REMHFW�WKDW�LQKHULWV�WKH�FODVV�PHWKRG�YHUEDWLP�

>>> z = Other()                                     ��&DOO�IURP�ORZHU�VXE
V�LQVWDQFH
>>> z.printNumInstances()
Number of instances: 3 <class 'spam_class.Other'>

7KLV� ODVW� FDOO�KHUH�SDVVHV�Other� WR�Spam¦V� FODVV�PHWKRG��7KLV�ZRUNV� LQ� WKLV�H[DPSOH
EHFDXVH� IHWFKLQJ� WKH�FRXQWHU� ILQGV� LW� LQ�Spam�E\� LQKHULWDQFH�� ,I� WKLV�PHWKRG� WULHG� WR
DVVLJQ�WR�WKH�SDVVHG�FODVV¦V�GDWD��WKRXJK��LW�ZRXOG�XSGDWH�Other��QRW�Spam��,Q�WKLV�VSHFLILF
FDVH��Spam�LV�SUREDEO\�EHWWHU�RII�KDUGFRGLQJ�LWV�RZQ�FODVV�QDPH�WR�XSGDWH�LWV�GDWD�LI�LW
PHDQV�WR�FRXQW�LQVWDQFHV�RI�DOO�LWV�VXEFODVVHV�WRR��UDWKHU�WKDQ�UHO\LQJ�RQ�WKH�SDVVHG�LQ
FODVV�DUJXPHQW�

Counting instances per class with class methods
,Q�IDFW��EHFDXVH�FODVV�PHWKRGV�DOZD\V�UHFHLYH�WKH�ORZHVW�FODVV�LQ�DQ�LQVWDQFH¦V�WUHH�

� 6WDWLF�PHWKRGV�DQG�H[SOLFLW�FODVV�QDPHV�PD\�EH�D�EHWWHU�VROXWLRQ�IRU�SURFHVVLQJ
GDWD�ORFDO�WR�D�FODVV�

� &ODVV�PHWKRGV�PD\�EH�EHWWHU�VXLWHG�WR�SURFHVVLQJ�GDWD�WKDW�PD\�GLIIHU�IRU�HDFK�FODVV
LQ�D�KLHUDUFK\�

&RGH�WKDW�QHHGV�WR�PDQDJH�SHU�FODVV�LQVWDQFH�FRXQWHUV��IRU�H[DPSOH��PLJKW�EH�EHVW�RII
OHYHUDJLQJ�FODVV�PHWKRGV��,Q�WKH�IROORZLQJ��WKH�WRS�OHYHO�VXSHUFODVV�XVHV�D�FODVV�PHWKRG
WR�PDQDJH�VWDWH�LQIRUPDWLRQ�WKDW�YDULHV�IRU�DQG�LV�VWRUHG�RQ�HDFK�FODVV�LQ�WKH�WUHH¢
VLPLODU�LQ�VSLULW�WR�WKH�ZD\�LQVWDQFH�PHWKRGV�PDQDJH�VWDWH�LQIRUPDWLRQ�WKDW�YDULHV�SHU
FODVV�LQVWDQFH�

class Spam:
    numInstances = 0
    def count(cls):                    ��3HU�FODVV�LQVWDQFH�FRXQWHUV
        cls.numInstances += 1          ��FOV�LV�ORZHVW�FODVV�DERYH�LQVWDQFH
    def __init__(self):
        self.count()                   ��3DVVHV�VHOI�BBFODVVBB�WR�FRXQW
    count = classmethod(count)

class Sub(Spam):
    numInstances = 0
    def __init__(self):                ��5HGHILQHV�BBLQLWBB
        Spam.__init__(self)

class Other(Spam):                     ��,QKHULWV�BBLQLWBB
    numInstances = 0

>>> from spam_class2 import Spam, Sub, Other
>>> x = Spam()
>>> y1, y2 = Sub(), Sub()

Static and Class Methods | 1033

www.it-ebooks.info

>>> z1, z2, z3 = Other(), Other(), Other()
>>> x.numInstances, y1.numInstances, z1.numInstances             ��3HU�FODVV�GDWD�
(1, 2, 3)
>>> Spam.numInstances, Sub.numInstances, Other.numInstances
(1, 2, 3)

6WDWLF�DQG�FODVV�PHWKRGV�KDYH�DGGLWLRQDO�DGYDQFHG�UROHV��ZKLFK�ZH�ZLOO�ILQHVVH�KHUH�
VHH�RWKHU�UHVRXUFHV�IRU�PRUH�XVH�FDVHV��,Q�UHFHQW�3\WKRQ�YHUVLRQV��WKRXJK��WKH�VWDWLF
DQG�FODVV�PHWKRG�GHVLJQDWLRQV�KDYH�EHFRPH�HYHQ�VLPSOHU�ZLWK�WKH�DGYHQW�RI�IXQFWLRQ
GHFRUDWLRQ�V\QWD[¢D�ZD\�WR�DSSO\�RQH�IXQFWLRQ�WR�DQRWKHU�WKDW�KDV�UROHV�ZHOO�EH\RQG
WKH�VWDWLF�PHWKRG�XVH�FDVH�WKDW�ZDV�LWV�LQLWLDO�PRWLYDWLRQ��7KLV�V\QWD[�DOVR�DOORZV�XV�WR
DXJPHQW�FODVVHV�LQ�3\WKRQ���;�DQG���;¢WR�LQLWLDOL]H�GDWD�OLNH�WKH�numInstances�FRXQWHU
LQ�WKH�ODVW�H[DPSOH��IRU�LQVWDQFH��7KH�QH[W�VHFWLRQ�H[SODLQV�KRZ�

)RU�D�SRVWVFULSW�RQ�3\WKRQ¦V�PHWKRG�W\SHV��EH�VXUH�WR�ZDWFK�IRU�FRYHUDJH
RI�PHWDFODVV�PHWKRGV�LQ�&KDSWHU���¢EHFDXVH�WKHVH�DUH�GHVLJQHG�WR�SUR�
FHVV�D�FODVV�WKDW�LV�DQ�LQVWDQFH�RI�D�PHWDFODVV��WKH\�WXUQ�RXW�WR�EH�YHU\
VLPLODU�WR�WKH�FODVV�PHWKRGV�GHILQHG�KHUH��EXW�UHTXLUH�QR�classmethod
GHFODUDWLRQ��DQG�DSSO\�RQO\�WR�WKH�VKDGRZ\�PHWDFODVV�UHDOP�

Decorators and Metaclasses: Part 1
%HFDXVH�WKH�staticmethod�DQG�classmethod�FDOO�WHFKQLTXH�GHVFULEHG�LQ�WKH�SULRU�VHFWLRQ
LQLWLDOO\�VHHPHG�REVFXUH�WR�VRPH�REVHUYHUV��D�GHYLFH�ZDV�HYHQWXDOO\�DGGHG�WR�PDNH�WKH
RSHUDWLRQ�VLPSOHU��3\WKRQ�GHFRUDWRUV¢VLPLODU�WR�WKH�QRWLRQ�DQG�V\QWD[�RI�DQQRWDWLRQV
LQ�-DYD¢ERWK�DGGUHVVHG�WKLV�VSHFLILF�QHHG�DQG�SURYLGHG�D�JHQHUDO�WRRO�IRU�DGGLQJ�ORJLF
WKDW�PDQDJHV�ERWK�IXQFWLRQV�DQG�FODVVHV��RU�ODWHU�FDOOV�WR�WKHP�

7KLV�LV�FDOOHG�D�£GHFRUDWLRQ�¤�EXW�LQ�PRUH�FRQFUHWH�WHUPV�LV�UHDOO\�MXVW�D�ZD\�WR�UXQ�H[WUD
SURFHVVLQJ�VWHSV�DW�IXQFWLRQ�DQG�FODVV�GHILQLWLRQ�WLPH�ZLWK�H[SOLFLW�V\QWD[��,W�FRPHV�LQ
WZR�IODYRUV�

� )XQFWLRQ�GHFRUDWRUV¢WKH�LQLWLDO�HQWU\�LQ�WKLV�VHW��DGGHG�LQ�3\WKRQ����¢DXJPHQW
IXQFWLRQ�GHILQLWLRQV��7KH\�VSHFLI\�VSHFLDO�RSHUDWLRQ�PRGHV�IRU�ERWK�VLPSOH�IXQF�
WLRQV�DQG�FODVVHV¦�PHWKRGV�E\�ZUDSSLQJ�WKHP�LQ�DQ�H[WUD�OD\HU�RI�ORJLF�LPSOHPHQWHG
DV�DQRWKHU�IXQFWLRQ��XVXDOO\�FDOOHG�D�PHWDIXQFWLRQ�

� &ODVV�GHFRUDWRUV¢D�ODWHU�H[WHQVLRQ��DGGHG�LQ�3\WKRQ�����DQG����¢DXJPHQW�FODVV
GHILQLWLRQV��7KH\�GR�WKH�VDPH�IRU�FODVVHV��DGGLQJ�VXSSRUW�IRU�PDQDJHPHQW�RI�ZKROH
REMHFWV�DQG�WKHLU�LQWHUIDFHV��7KRXJK�SHUKDSV�VLPSOHU��WKH\�RIWHQ�RYHUODS�LQ�UROHV�
ZLWK�PHWDFODVVHV�

)XQFWLRQ�GHFRUDWRUV�WXUQ�RXW�WR�EH�YHU\�JHQHUDO�WRROV��WKH\�DUH�XVHIXO�IRU�DGGLQJ�PDQ\
W\SHV�RI�ORJLF�WR�IXQFWLRQV�EHVLGHV�WKH�VWDWLF�DQG�FODVV�PHWKRG�XVH�FDVHV��)RU�LQVWDQFH�
WKH\�PD\�EH�XVHG�WR�DXJPHQW�IXQFWLRQV�ZLWK�FRGH�WKDW�ORJV�FDOOV�PDGH�WR�WKHP��FKHFNV
WKH�W\SHV�RI�SDVVHG�DUJXPHQWV�GXULQJ�GHEXJJLQJ��DQG�VR�RQ��)XQFWLRQ�GHFRUDWRUV�FDQ
EH�XVHG�WR�PDQDJH�HLWKHU�IXQFWLRQV�WKHPVHOYHV�RU�ODWHU�FDOOV�WR�WKHP��,Q�WKH�ODWWHU�PRGH�
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Alternativa per definire metodi statici e 
metodi di classe 

• I metodi statici e i metodi di classe possono 
essere definiti usando i seguenti decoratori
– @staticmethod
– @classmethod
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class Spam:
    numInstances = 0
    def __init__(self):
        Spam.numInstances = Spam.numInstances + 1

    @staticmethod
    def printNumInstances():
        print("Number of instances created: %s" % Spam.numInstances)

>>> from spam_static_deco import Spam
>>> a = Spam()
>>> b = Spam()
>>> c = Spam()
>>> Spam.printNumInstances()            ��&DOOV�IURP�FODVVHV�DQG�LQVWDQFHV�ZRUN
Number of instances created: 3
>>> a.printNumInstances()
Number of instances created: 3

%HFDXVH�WKH\�DOVR�DFFHSW�DQG�UHWXUQ�IXQFWLRQV��WKH�classmethod�DQG�property�EXLOW�LQ
IXQFWLRQV�PD\�EH�XVHG�DV�GHFRUDWRUV�LQ�WKH�VDPH�ZD\¢DV�LQ�WKH�IROORZLQJ�PXWDWLRQ�RI
WKH�SULRU�ERWKPHWKRGV�S\�

��)LOH�ERWKPHWKRGVBGHFRUDWRUV�S\

class Methods(object):             ��REMHFW�QHHGHG�LQ���;�IRU�SURSHUW\�VHWWHUV
    def imeth(self, x):            ��1RUPDO�LQVWDQFH�PHWKRG��SDVVHG�D�VHOI
        print([self, x])

    @staticmethod
    def smeth(x):                  ��6WDWLF��QR�LQVWDQFH�SDVVHG
        print([x])

    @classmethod
    def cmeth(cls, x):             ��&ODVV��JHWV�FODVV��QRW�LQVWDQFH
        print([cls, x])

    @property                      ��3URSHUW\��FRPSXWHG�RQ�IHWFK
    def name(self):
        return 'Bob ' + self.__class__.__name__

>>> from bothmethods_decorators import Methods
>>> obj = Methods()
>>> obj.imeth(1)
[<bothmethods_decorators.Methods object at 0x0000000002A256A0>, 1]
>>> obj.smeth(2)
[2]
>>> obj.cmeth(3)
[<class 'bothmethods_decorators.Methods'>, 3]
>>> obj.name
'Bob Methods'

.HHS�LQ�PLQG�WKDW�staticmethod�DQG�LWV�NLQ�KHUH�DUH�VWLOO�EXLOW�LQ�IXQFWLRQV��WKH\�PD\
EH�XVHG�LQ�GHFRUDWLRQ�V\QWD[��MXVW�EHFDXVH�WKH\�WDNH�D�IXQFWLRQ�DV�DQ�DUJXPHQW�DQG
UHWXUQ�D�FDOODEOH�WR�ZKLFK�WKH�RULJLQDO�IXQFWLRQ�QDPH�FDQ�EH�UHERXQG��,Q�IDFW��DQ\�VXFK
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