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Il Design Pattern State

Il Design Pattern State consente ad un oggetto di modificare il proprio 
comportamento quando il suo stato interno cambia
Utile nei seguenti casi:
• Il comportamento di un oggetto dipende dal suo stato e deve cambiare

comportamento durante l’esecuzione del programma in base al suo stato
• Le operazioni contengono statement condizionali grandi che dipendono

dallo stato dell’oggetto. Lo stato dell’oggetto è di solito rappresentato da 
una o più costanti numerate. Il pattern State inserisce ciascun caso dello
statement condizionale in una classe separata.
• Ciò consente di trattare lo stato dell’oggetto come un vero e proprio oggetto che

può cambiare indipendentemente da altri oggetti.
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Consideriamo una  classe multiplexer che ha due stati che influiscono sul 
comportamento dei metodi della classe.

Quando è attivo, il multiplexer accetta connessioni, cioè coppie (nome evento, 
callback), dove callback è un qualsiasi callable. Dopo che sono state stabilite le 
connessioni, ogni volta che viene inviato un evento al multiplexer, i callback 
associati vengono invocati.

Quanto il multiplexer è dormiente, l’invocazione dei suoi metodi non ha alcun 
effetto (comportamento safe)

Nell’esempio vengono create  delle funzioni callback che contano il numero di 
eventi che ricevono. Queste funzioni vengono connesse  ad un multiplexer attivo. 
Poi vengono inviati un certo numero di eventi random al multiplexer e stampati i 
conteggi tenuti dalle funzioni callback.
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• Dopo aver inviato 100 eventi random al multiplexer attivo, lo stato del 
multiplexer viene cambiato in dormiente e gli vengono inviati altri 100 eventi
random, ciascuno dei quali deve essere ignorato. 

• Il multiplexer è quindi riportato nello stato attivo e gli vengono inviati altri eventi
ai quali il multiplexer deve rispondere invocando i callback associati.

• si veda anche il codice completo in multiplexer1.py
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out the counts that the callbacks have accumulated. All the code is in the multi-
plexer1.py program, and the program’s output for a sample run is shown here:

$ ./multiplexer1.py
After 100 active events: cars=150 vans=42 trucks=14 total=206

After 100 dormant events: cars=150 vans=42 trucks=14 total=206

After 100 active events: cars=303 vans=83 trucks=30 total=416

After sending the activemultiplexer one-hundred randomevents,we change the
multiplexer’s state to dormant, and then send it another hundred events—all
of which should be ignored. Then we set the multiplexer back to its active state
and send it more events; these it should respond to by calling the associated
callbacks.

We will begin by looking at how the multiplexer is constructed, how the connec-
tions aremade, and how events are sent. Then wewill look at the callback func-
tions and the event class. Finally, we will look at the multiplexer itself.

totalCounter = Counter()

carCounter = Counter("cars")

commercialCounter = Counter("vans", "trucks")

multiplexer = Multiplexer()

for eventName, callback in (("cars", carCounter),

        ("vans", commercialCounter), ("trucks", commercialCounter)):

    multiplexer.connect(eventName, callback)

    multiplexer.connect(eventName, totalCounter)

Here, we begin by creating some counters. Instances of these classes are
callable, so they can be used wherever a function (e.g., a callback) is required.
Theymaintain one independent count per name they are given, or if anonymous
(like totalCounter) they maintain a single count.

Then we create a new multiplexer (which starts out active by default). Next,
we connect callback functions to events. There are three event names we are
interested in: “cars”, “vans”,and “trucks”.The carCounter() function is connected
to the “cars” event; the commercialCounter() function is connected to the “vans”
and “trucks” events; and the totalCounter() function is connected to all three
events.

for event in generate_random_events(100):

    multiplexer.send(event)

print("After 100 active events:  cars={} vans={} trucks={} total={}"

        .format(carCounter.cars, commercialCounter.vans,

                commercialCounter.trucks, totalCounter.count))
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• Il main() comincia con il creare dei contatori. Le istanze così create sono callable e quindi possono
essere usate come funzioni.
• Le istanze di Counter mantengono contatori separati per ciascuno dei nomi passati come 

argomento o, in assenza di un nome (come totalCounter),  matengono un contatore singolo.
• Viene quindi creato un multiplexer (che per default è attivo) e vengono connesse le funzioni callback 

agli eventi. 
• I nomi degli eventi considerati sono “cars”, “vans” e  “trucks”. 

• Nel for, la funzione carCounter() è connessa all’evento “cars”, la funzione commercialCounter() è
connessa agli eventi “vans” e “trucks” e  totalCounter() è connessa a tutti e tre gli eventi.
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out the counts that the callbacks have accumulated. All the code is in the multi-
plexer1.py program, and the program’s output for a sample run is shown here:

$ ./multiplexer1.py
After 100 active events: cars=150 vans=42 trucks=14 total=206

After 100 dormant events: cars=150 vans=42 trucks=14 total=206

After 100 active events: cars=303 vans=83 trucks=30 total=416

After sending the activemultiplexer one-hundred randomevents,we change the
multiplexer’s state to dormant, and then send it another hundred events—all
of which should be ignored. Then we set the multiplexer back to its active state
and send it more events; these it should respond to by calling the associated
callbacks.

We will begin by looking at how the multiplexer is constructed, how the connec-
tions aremade, and how events are sent. Then wewill look at the callback func-
tions and the event class. Finally, we will look at the multiplexer itself.

totalCounter = Counter()

carCounter = Counter("cars")

commercialCounter = Counter("vans", "trucks")

multiplexer = Multiplexer()

for eventName, callback in (("cars", carCounter),

        ("vans", commercialCounter), ("trucks", commercialCounter)):

    multiplexer.connect(eventName, callback)

    multiplexer.connect(eventName, totalCounter)

Here, we begin by creating some counters. Instances of these classes are
callable, so they can be used wherever a function (e.g., a callback) is required.
Theymaintain one independent count per name they are given, or if anonymous
(like totalCounter) they maintain a single count.

Then we create a new multiplexer (which starts out active by default). Next,
we connect callback functions to events. There are three event names we are
interested in: “cars”, “vans”,and “trucks”.The carCounter() function is connected
to the “cars” event; the commercialCounter() function is connected to the “vans”
and “trucks” events; and the totalCounter() function is connected to all three
events.

for event in generate_random_events(100):

    multiplexer.send(event)

print("After 100 active events:  cars={} vans={} trucks={} total={}"

        .format(carCounter.cars, commercialCounter.vans,

                commercialCounter.trucks, totalCounter.count))
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• Con il codice mostrato in basso, main() genera 100 eventi random e li invia al 
multiplexer.

• Per un evento “cars”, il multiplexer invoca carCounter() e totalCounter(), passando
l’evento come unico argomento a ciascuna chiamata. Se l’evento è invece “vans”  o 
“trucks”, il multiplexer invoca le funzioni commercialCounter() e totalCounter(). 
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out the counts that the callbacks have accumulated. All the code is in the multi-
plexer1.py program, and the program’s output for a sample run is shown here:
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After 100 active events: cars=150 vans=42 trucks=14 total=206

After 100 dormant events: cars=150 vans=42 trucks=14 total=206

After 100 active events: cars=303 vans=83 trucks=30 total=416

After sending the activemultiplexer one-hundred randomevents,we change the
multiplexer’s state to dormant, and then send it another hundred events—all
of which should be ignored. Then we set the multiplexer back to its active state
and send it more events; these it should respond to by calling the associated
callbacks.

We will begin by looking at how the multiplexer is constructed, how the connec-
tions aremade, and how events are sent. Then wewill look at the callback func-
tions and the event class. Finally, we will look at the multiplexer itself.

totalCounter = Counter()

carCounter = Counter("cars")

commercialCounter = Counter("vans", "trucks")

multiplexer = Multiplexer()

for eventName, callback in (("cars", carCounter),

        ("vans", commercialCounter), ("trucks", commercialCounter)):

    multiplexer.connect(eventName, callback)

    multiplexer.connect(eventName, totalCounter)

Here, we begin by creating some counters. Instances of these classes are
callable, so they can be used wherever a function (e.g., a callback) is required.
Theymaintain one independent count per name they are given, or if anonymous
(like totalCounter) they maintain a single count.

Then we create a new multiplexer (which starts out active by default). Next,
we connect callback functions to events. There are three event names we are
interested in: “cars”, “vans”,and “trucks”.The carCounter() function is connected
to the “cars” event; the commercialCounter() function is connected to the “vans”
and “trucks” events; and the totalCounter() function is connected to all three
events.

for event in generate_random_events(100):

    multiplexer.send(event)

print("After 100 active events:  cars={} vans={} trucks={} total={}"

        .format(carCounter.cars, commercialCounter.vans,

                commercialCounter.trucks, totalCounter.count))
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Il metodo __init__() della classe Counter:
• Se non vengono forniti nomi, viene creata un’istanza di un contatore anonimo il cui 

conteggio è mantenuto in self.count;
• in caso contrario, vengono mantenuti conteggi indipendenti mediante la funzione

built-in setattr() per ciascuno dei nomi passati a __init__(). 
• Ad esempio,  per l’istanza carCounter viene creato l’attributo self.cars.

ptg11539634

3.8. State Pattern 113

In this snippet, we generate one-hundred random events and send each one to
the multiplexer. If, for example, an event is a “cars” event, the multiplexer will
call the carCounter() and totalCounter() functions, passing the event as the sole
argument for each call. Similarly, if the event is a “vans” or “trucks” event, both
the commercialCounter() and totalCounter() functions are called.

class Counter:

def __init__(self, *names):

        self.anonymous = not bool(names)
if self.anonymous:

            self.count = 0

else:
for name in names:

if not name.isidentifier():

raise ValueError("names must be valid identifiers")

setattr(self, name, 0)

If no names are given, an instance of an anonymous counter is created whose
count is kept in self.count. Otherwise, independent counts are created for the
name or namespassed in using the built-in setattr() function. For example, the
carCounter instance is given a self.cars attribute, and the commercialCounter is
given self.vans and self.trucks attributes.

def __call__(self, event):

if self.anonymous:

            self.count += event.count

else:
            count = getattr(self, event.name)

setattr(self, event.name, count + event.count)

When a Counter instance is called, the call is passed to this special method. If
the counter is anonymous (e.g., totalCounter), the self.count is incremented.
Otherwise, we try to retrieve the counter attribute corresponding to the event
name. For example, if the event name is "trucks", we set count to be the value
of self.trucks. Then we update the attribute’s value with the old count plus the
new event count.

Since we haven’t provided a default value for the built-in getattr() function,
if the attribute doesn’t exist (e.g., "truck"), the method will correctly raise an
AttributeError. This also ensures that we don’t create a misnamed attribute by
mistake since in such cases the setattr() call is never reached.

class Event:

def __init__(self, name, count=1):

if not name.isidentifier():
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• Il metodo __call__() della classe Counter 
• Quando un’istanza di Counter è invocata, la chiamata è passata a __call__()
• Se il contatore è anonimo, self.count viene incrementato; altrimenti si cerca di recuperare l’attributo

corrispondente al nome dell’evento.
• Ad esempio, se il nome dell’evento è "trucks", count viene settato con il valore di self.trucks. Viene

quindi aggiornato il valore dell’attributo con il vecchio conteggio più il nuovo conteggio dell’evento.
• Siccome non è fornito un valore di default per la funzione built-in gettattr(), se l’attributo non esiste

viene lanciato un AttributeError. Ciò assicura anche che non venga creato un attributo con un nome
sbagliato perché in caso di errore la chiamata a setattr() non viene raggiunta. ptg11539634

3.8. State Pattern 113

In this snippet, we generate one-hundred random events and send each one to
the multiplexer. If, for example, an event is a “cars” event, the multiplexer will
call the carCounter() and totalCounter() functions, passing the event as the sole
argument for each call. Similarly, if the event is a “vans” or “trucks” event, both
the commercialCounter() and totalCounter() functions are called.

class Counter:

def __init__(self, *names):

        self.anonymous = not bool(names)
if self.anonymous:

            self.count = 0

else:
for name in names:

if not name.isidentifier():

raise ValueError("names must be valid identifiers")

setattr(self, name, 0)

If no names are given, an instance of an anonymous counter is created whose
count is kept in self.count. Otherwise, independent counts are created for the
name or namespassed in using the built-in setattr() function. For example, the
carCounter instance is given a self.cars attribute, and the commercialCounter is
given self.vans and self.trucks attributes.

def __call__(self, event):

if self.anonymous:

            self.count += event.count

else:
            count = getattr(self, event.name)

setattr(self, event.name, count + event.count)

When a Counter instance is called, the call is passed to this special method. If
the counter is anonymous (e.g., totalCounter), the self.count is incremented.
Otherwise, we try to retrieve the counter attribute corresponding to the event
name. For example, if the event name is "trucks", we set count to be the value
of self.trucks. Then we update the attribute’s value with the old count plus the
new event count.

Since we haven’t provided a default value for the built-in getattr() function,
if the attribute doesn’t exist (e.g., "truck"), the method will correctly raise an
AttributeError. This also ensures that we don’t create a misnamed attribute by
mistake since in such cases the setattr() call is never reached.

class Event:

def __init__(self, name, count=1):

if not name.isidentifier():
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La classe Event è molto semplice perché serve esclusivamente come parte
dell’infrastruttura per illustrare il Pattern State.
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In this snippet, we generate one-hundred random events and send each one to
the multiplexer. If, for example, an event is a “cars” event, the multiplexer will
call the carCounter() and totalCounter() functions, passing the event as the sole
argument for each call. Similarly, if the event is a “vans” or “trucks” event, both
the commercialCounter() and totalCounter() functions are called.

class Counter:

def __init__(self, *names):

        self.anonymous = not bool(names)
if self.anonymous:

            self.count = 0

else:
for name in names:

if not name.isidentifier():

raise ValueError("names must be valid identifiers")

setattr(self, name, 0)

If no names are given, an instance of an anonymous counter is created whose
count is kept in self.count. Otherwise, independent counts are created for the
name or namespassed in using the built-in setattr() function. For example, the
carCounter instance is given a self.cars attribute, and the commercialCounter is
given self.vans and self.trucks attributes.

def __call__(self, event):

if self.anonymous:

            self.count += event.count

else:
            count = getattr(self, event.name)

setattr(self, event.name, count + event.count)

When a Counter instance is called, the call is passed to this special method. If
the counter is anonymous (e.g., totalCounter), the self.count is incremented.
Otherwise, we try to retrieve the counter attribute corresponding to the event
name. For example, if the event name is "trucks", we set count to be the value
of self.trucks. Then we update the attribute’s value with the old count plus the
new event count.

Since we haven’t provided a default value for the built-in getattr() function,
if the attribute doesn’t exist (e.g., "truck"), the method will correctly raise an
AttributeError. This also ensures that we don’t create a misnamed attribute by
mistake since in such cases the setattr() call is never reached.

class Event:

def __init__(self, name, count=1):

if not name.isidentifier():
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raise ValueError("names must be valid identifiers")

        self.name = name

        self.count = count

This is the entire Event class. It is very simple since we just need it as part
of the infrastructure for showing the State Pattern that’s exemplified by the
Multiplexer class. Incidentally, the Multiplexer is also an example of theObserv-
er Pattern (§3.7, 107 ➤).

3.8.1. Using State-SensitiveMethods

There are two main approaches that we can take to handling state within a
class. One approach is to use state-sensitive methods, as we will see in this
subsection. The other approach is to use state-specific methods, which we will
cover in the next subsection (§3.8.2, ➤ 115).

class Multiplexer:

    ACTIVE, DORMANT = ("ACTIVE", "DORMANT")

def __init__(self):

        self.callbacksForEvent = collections.defaultdict(list)
        self.state = Multiplexer.ACTIVE

The Multiplexer class has two states (or modes): ACTIVE and DORMANT. When a
Multiplexer instance is ACTIVE, its state-sensitive methods do useful work, but
when it is DORMANT, its state-sensitivemethods do nothing. We ensure that when
a new Multiplexer is created, it starts off in the ACTIVE state.

The self.callbacksForEvent dictionary’s keys are event names and its values are
lists of callables.

def connect(self, eventName, callback):

if self.state == Multiplexer.ACTIVE:

            self.callbacksForEvent[eventName].append(callback)

This method is used to create an association between a named event and a
callback. If the given event name isn’t already in the dictionary, the fact that
self.callbacksForEvent is a default dictionary will ensure that an item with the
event nameaskey is createdwith an empty list as its value,which it will then re-
turn. And if the event name is already in the dictionary, its list will be returned.
So, in either case,we get a list that we can then append the new callback to. (We
discussed default dictionaries earlier; 102 ➤.)
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La classe Multiplexer:
• Ci sono due approcci principali che possiamo utilizzare per gestire lo stato interno ad una classe.

• Approccio che usa metodi state-sensitive (comportamento dei metodi si adatta allo stato)
• Approccio che usa metodi state-specific (progettati ad hoc per  specifici stati) 

• Consideriamo il primo dei due approcci:
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raise ValueError("names must be valid identifiers")

        self.name = name

        self.count = count

This is the entire Event class. It is very simple since we just need it as part
of the infrastructure for showing the State Pattern that’s exemplified by the
Multiplexer class. Incidentally, the Multiplexer is also an example of theObserv-
er Pattern (§3.7, 107 ➤).

3.8.1. Using State-SensitiveMethods

There are two main approaches that we can take to handling state within a
class. One approach is to use state-sensitive methods, as we will see in this
subsection. The other approach is to use state-specific methods, which we will
cover in the next subsection (§3.8.2, ➤ 115).

class Multiplexer:

    ACTIVE, DORMANT = ("ACTIVE", "DORMANT")

def __init__(self):

        self.callbacksForEvent = collections.defaultdict(list)
        self.state = Multiplexer.ACTIVE

The Multiplexer class has two states (or modes): ACTIVE and DORMANT. When a
Multiplexer instance is ACTIVE, its state-sensitive methods do useful work, but
when it is DORMANT, its state-sensitivemethods do nothing. We ensure that when
a new Multiplexer is created, it starts off in the ACTIVE state.

The self.callbacksForEvent dictionary’s keys are event names and its values are
lists of callables.

def connect(self, eventName, callback):

if self.state == Multiplexer.ACTIVE:

            self.callbacksForEvent[eventName].append(callback)

This method is used to create an association between a named event and a
callback. If the given event name isn’t already in the dictionary, the fact that
self.callbacksForEvent is a default dictionary will ensure that an item with the
event nameaskey is createdwith an empty list as its value,which it will then re-
turn. And if the event name is already in the dictionary, its list will be returned.
So, in either case,we get a list that we can then append the new callback to. (We
discussed default dictionaries earlier; 102 ➤.)
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• La classe collections.defaultdict
(https://docs.python.org/3.7/library/collections.html#collections.defaultdict):

• La classe defaultdict è una sottoclasse di dict. 
• Il costruttore riceve come primo argomento un valore per il suo attributo

default_factory (per default è None), usato per creare valori non presenti nel
dizionario.

• I restanti argomenti corrispondono a quelli passati al costruttore di dict.
• Se default_factory non è None, esso viene invocato senza argomenti per fornire un 

valore di default per una data chiave k. Tale valore viene inserito nel dizionario
(associato alla chiave k) e restituito.

• Questo metodo è invocato dal metodo __getitem__() quando la chiave richiesta non 
viene trovata.

• Gli altri metodi non invocano default_factory per cui get() restituisce None se la 
chiave non è nel dizionario.
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• La classe Multiplexer ha due possibili stati: ACTIVE e DORMANT. 
• ACTIVE: i metodi state-sensitive  svolgono un lavoro utile  
• DORMANT: i metodi state-sensitive non fanno niente. 

• Un nuovo Multiplexer è creato nello stato ACTIVE. 

• self.callbacksForEvent è un dizionario (di tipo defaultdict) di coppie (nome evento, lista di  callable)

• Il metodo connect è usato per creare un’associazione tra un evento con un certo nome e un callback.
• Se il nome dell’evento non è nel dizionario, il fatto che self.callbacksForEvent sia un defaultdict

garantisce che venga creato un elemento con chiave uguale al nome dell’evento e con valore uguale ad 
una lista vuota che verrà poi restituita. 

• Se il nome dell’evento è già nel dizionario, verrà restituita la lista associata. 
• In entrambi i casi , con append() viene poi aggiunta alla lista il callback da associare all’evento

ptg11539634

114 Chapter 3. Behavioral Design Patterns in Python

raise ValueError("names must be valid identifiers")

        self.name = name

        self.count = count

This is the entire Event class. It is very simple since we just need it as part
of the infrastructure for showing the State Pattern that’s exemplified by the
Multiplexer class. Incidentally, the Multiplexer is also an example of theObserv-
er Pattern (§3.7, 107 ➤).

3.8.1. Using State-SensitiveMethods

There are two main approaches that we can take to handling state within a
class. One approach is to use state-sensitive methods, as we will see in this
subsection. The other approach is to use state-specific methods, which we will
cover in the next subsection (§3.8.2, ➤ 115).

class Multiplexer:

    ACTIVE, DORMANT = ("ACTIVE", "DORMANT")

def __init__(self):

        self.callbacksForEvent = collections.defaultdict(list)
        self.state = Multiplexer.ACTIVE

The Multiplexer class has two states (or modes): ACTIVE and DORMANT. When a
Multiplexer instance is ACTIVE, its state-sensitive methods do useful work, but
when it is DORMANT, its state-sensitivemethods do nothing. We ensure that when
a new Multiplexer is created, it starts off in the ACTIVE state.

The self.callbacksForEvent dictionary’s keys are event names and its values are
lists of callables.

def connect(self, eventName, callback):

if self.state == Multiplexer.ACTIVE:

            self.callbacksForEvent[eventName].append(callback)

This method is used to create an association between a named event and a
callback. If the given event name isn’t already in the dictionary, the fact that
self.callbacksForEvent is a default dictionary will ensure that an item with the
event nameaskey is createdwith an empty list as its value,which it will then re-
turn. And if the event name is already in the dictionary, its list will be returned.
So, in either case,we get a list that we can then append the new callback to. (We
discussed default dictionaries earlier; 102 ➤.)
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Se invocato senza specificare un callback, questo metodo disconnette tutti i callback 
associati con il nome dell’evento dato; altrimenti rimuove solo il callback specificato
dalla lista dei callback associata al nome dell’evento.

ptg11539634

3.8. State Pattern 115

def disconnect(self, eventName, callback=None):
if self.state == Multiplexer.ACTIVE:

if callback is None:
del self.callbacksForEvent[eventName]

else:
                self.callbacksForEvent[eventName].remove(callback)

If thismethod is called without specifying a callback,we interpret that to mean
that the user wants to disconnect all the callbacks associated with the given
event name. Otherwise, we remove only the specified callback from the given
event name’s list of callbacks.

def send(self, event):

if self.state == Multiplexer.ACTIVE:

for callback in self.callbacksForEvent.get(event.name, ()):

                callback(event)

If an event is sent to the multiplexer, and if the multiplexer is active, this
method iterates over all the given event’s associated callbacks (of which there
might not be any), and for each one, calls it with the event as argument.

3.8.2. Using State-SpecificMethods

The multiplexer2.py program is almost the same as multiplexer1.py, only its
Multiplexer class uses state-specific methods rather than the state-sensitive
methods shown in the previous subsection. The Multiplexer class has the same
two states and the same __init__() method as before. However, the self.state
attribute is now a property.

    @property
def state(self):

return (Multiplexer.ACTIVE if self.send == self.__active_send

else Multiplexer.DORMANT)

This version of the multiplexer doesn’t store the state as such. Instead, it
computes the state by checking if one of the public methods has been set to an
active or passive private method, as we’ll see next.

    @state.setter

def state(self, state):

if state == Multiplexer.ACTIVE:

            self.connect = self.__active_connect

            self.disconnect = self.__active_disconnect

            self.send = self.__active_send

else:
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Se un evento è inviato al multiplexer e questo è attivo allora send itera su tutti i callback 
associati all’evento (se ve ne sono) e invoca ciascuno di questi callback passandogli
l’evento come argomento.
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Approccio basato su metodi state-specific:
• La classe Multiplexer ha gli stessi due stati di prima e lo stesso metodo __init__. 

Questa volta però l’attributo self.state è una proprietà.

• Questa versione di multiplexer non immagazzina lo stato come tale ma lo computa
controllando se uno dei metodi pubblici è stato settato ad un metodo privato attivo o 
passivo.
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This version of the multiplexer doesn’t store the state as such. Instead, it
computes the state by checking if one of the public methods has been set to an
active or passive private method, as we’ll see next.
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else:
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• Ogni volta che viene cambiato lo stato, il setter della proprietà associa il multiplexer 
ad un insieme di metodi appropriati al suo stato

• Se, ad esempio, lo stato è DORMANT, ai metodi pubblici viene assegnata la versione
lambda dei metodi
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methods shown in the previous subsection. The Multiplexer class has the same
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This version of the multiplexer doesn’t store the state as such. Instead, it
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            self.connect = lambda *args: None
            self.disconnect = lambda *args: None
            self.send = lambda *args: None

Whenever the state is changed, the state property’s setter sets the multiplexer
to have a set of methods that are appropriate to the state. For example, if the
state is set to be DORMANT, the anonymous lambda versions of the methods are
assigned to the public methods.

def __active_connect(self, eventName, callback):

        self.callbacksForEvent[eventName].append(callback)

Here, we have created a private active method: either this or an anonymous “do
nothing” lambda method is assigned to the corresponding public method at any
one time. We haven’t shown the private active disconnect or send methods, be-
cause they follow the same pattern. The key point to notice is that none of these
methods checks the instance’s state (since they are only ever called in the appro-
priate state), which slightly simplifies them and makes them minutely faster.

Naturally, it is easy to do a coroutine-based version of the Multiplexer, but
since we’ve already seen some coroutine examples, we won’t show another one
here. (However, the examples’ multiplexer3.py program shows one approach to
coroutine-based multiplexing.)

Although we have used the State Pattern for a multiplexer, having stateful (or
modal) objects is quite common in a wide range of contexts.

3.9. Strategy Pattern

The Strategy Pattern provides a means of encapsulating a set of algorithms
that can be used interchangeably, depending on the user’s needs.

For example, in this sectionwewill create twodifferent algorithms for arranging
a list containing an arbitrary number of items in a table with a specified num-
ber of rows. One algorithm will produce a snippet of HTML output; Figure 3.7
shows the results for tables with two, three, and four rows. The other algorithm
will produce plain text output, the results of which (for tables of four and five
rows) are shown here:

$ ./tabulator3.py
...

+-------------------+-------------------+-------------------+

| Nikolai Andrianov | Matt Biondi | Bjørn Dæhlie |

| Birgit Fischer | Sawao Kato | Larisa Latynina |

| Carl Lewis | Michael Phelps | Mark Spitz |
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• _active_connect è un metodo privato che può essere assegnato al corrispondente
metodo pubblico self.connect se lo stato del multiplexer è ACTIVE. I metodi
_active_disconnect e _active_ send sono simili.
• Nessuno di questi tre metodi controlla lo stato dell’istanza.
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State è simile  a Proxy ma a differenza di Proxy utilizza 
più implementazioni ed un metodo per passare da 
un’implementazione all’altra durante la vita del 
surrogato.

Python 3 Patterns, Recipes and Idioms, Release 1.0

State

The State pattern adds more implementations to Proxy, along with a way to switch from one implementation
to another during the lifetime of the surrogate:

# Fronting/StateDemo.py
# Simple demonstration of the State pattern.

class State_d:
def __init__(self, imp):

self.__implementation = imp
def changeImp(self, newImp):

self.__implementation = newImp
# Delegate calls to the implementation:
def __getattr__(self, name):

return getattr(self.__implementation, name)

class Implementation1:
def f(self):

print("Fiddle de dum, Fiddle de dee,")
def g(self):

print("Eric the half a bee.")
def h(self):

print("Ho ho ho, tee hee hee,")

class Implementation2:
def f(self):

print("We're Knights of the Round Table.")
def g(self):

print("We dance whene'er we're able.")
def h(self):

print("We do routines and chorus scenes")

def run(b):
b.f()
b.g()
b.h()
b.g()

b = State_d(Implementation1())
run(b)
b.changeImp(Implementation2())
run(b)

You can see that the first implementation is used for a bit, then the second implementation is swapped in
and that is used.

The difference between Proxy and State is in the problems that are solved. The common uses for Proxy as
described in Design Patterns are:

1. Remote proxy. This proxies for an object in a different address space. A remote proxy is created for
you automatically by the RMI compiler rmic as it creates stubs and skeletons.

2. Virtual proxy. This provides “lazy initialization” to create expensive objects on demand.

3. Protection proxy. Used when you don’t want the client programmer to have full access to the proxied
object.

4. Smart reference. To add additional actions when the proxied object is accessed. For example, or to

28.2. State 137
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#Uso di State_d
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• Il Design Pattern Mediator e` un design pattern comportamentale. 
Mediator fornisce un mezzo per creare un oggetto che incapsula le 
interazioni tra altri oggetti. 

• Cio` consente di stabilire relazioni tra oggetti che non hanno conoscenza 
diretta l’uno dell’altro. 

• Per esempio se si verifica un evento che richiede l’attenzione di alcuni 
oggetti, tale evento sara` comunicato al mediatore che mandera` una 
notifica agli oggetti interessati.
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• Vogliamo creare delle form contenenti text widget e button widget
• Cio` e` di grande utilita` nella programmazione GUI. 
• L’interazione tra i widget della form sara` gestita da un mediator
• La classe Form fornisce i metodi create_widgets() e create_mediator()
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Figure 3.4 A form’s widget mediator

3.5.1. A Conventional Mediator

In this subsection we will create a conventional mediator—a class that will
orchestrate interactions—in this case, for a form. All the code shown here is
from the mediator1.py program.

class Form:

def __init__(self):

        self.create_widgets()

        self.create_mediator()

Like most functions and methods shown in this book, this method has been
ruthlessly refactored, in this case to the point where it passes on all its work.

def create_widgets(self):

        self.nameText = Text()

        self.emailText = Text()

        self.okButton = Button("OK")

        self.cancelButton = Button("Cancel")

This form has two text entry widgets for a user’s name and email address, and
two buttons, OK and Cancel. Naturally, in a real user interface we would have
to include label widgets, and then lay out the widgets, but here our example is
purely to show theMediator Pattern, so we don’t do any of that. We will see the
Text and Button classes shortly.

def create_mediator(self):

        self.mediator = Mediator(((self.nameText, self.update_ui),

                (self.emailText, self.update_ui),

                (self.okButton, self.clicked),

                (self.cancelButton, self.clicked)))

        self.update_ui()
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• La form ha 
• due widget per inserire testo: una per il nome dell’utente, l’altra per l’indirizzo

email
• due bottoni: OK e CANCEL ptg11539634
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3.5.1. A Conventional Mediator

In this subsection we will create a conventional mediator—a class that will
orchestrate interactions—in this case, for a form. All the code shown here is
from the mediator1.py program.

class Form:

def __init__(self):

        self.create_widgets()

        self.create_mediator()

Like most functions and methods shown in this book, this method has been
ruthlessly refactored, in this case to the point where it passes on all its work.

def create_widgets(self):

        self.nameText = Text()

        self.emailText = Text()

        self.okButton = Button("OK")

        self.cancelButton = Button("Cancel")

This form has two text entry widgets for a user’s name and email address, and
two buttons, OK and Cancel. Naturally, in a real user interface we would have
to include label widgets, and then lay out the widgets, but here our example is
purely to show theMediator Pattern, so we don’t do any of that. We will see the
Text and Button classes shortly.

def create_mediator(self):

        self.mediator = Mediator(((self.nameText, self.update_ui),

                (self.emailText, self.update_ui),

                (self.okButton, self.clicked),

                (self.cancelButton, self.clicked)))

        self.update_ui()
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• Ogni form ha un singolo mediator associato.
• Il metodo __init__() di Mediator riceve come argomenti una o piu` coppie (widget, 

callable), ciascuna delle quali descrive una relazione che il mediatore deve
supportare.

• Nel codice riportato di seguito, le coppie passate al mediatore fanno in modo che se 
cambia il testo di uno dei widget per l’inserimento di testo allora viene invocato il
metodo Form.update_ui(); mentre se viene cliccato uno dei bottoni allora viene
invocato il metodo Form.clicked(). 

• Dopo aver creato il mediatore, viene invocato il metodo update_ui() per inizializzare la 
form.
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3.5.1. A Conventional Mediator

In this subsection we will create a conventional mediator—a class that will
orchestrate interactions—in this case, for a form. All the code shown here is
from the mediator1.py program.

class Form:

def __init__(self):

        self.create_widgets()

        self.create_mediator()

Like most functions and methods shown in this book, this method has been
ruthlessly refactored, in this case to the point where it passes on all its work.

def create_widgets(self):

        self.nameText = Text()

        self.emailText = Text()

        self.okButton = Button("OK")

        self.cancelButton = Button("Cancel")

This form has two text entry widgets for a user’s name and email address, and
two buttons, OK and Cancel. Naturally, in a real user interface we would have
to include label widgets, and then lay out the widgets, but here our example is
purely to show theMediator Pattern, so we don’t do any of that. We will see the
Text and Button classes shortly.

def create_mediator(self):

        self.mediator = Mediator(((self.nameText, self.update_ui),
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• Questo metodo abilita il bottone OK se entrambi i widget per inserire testo contengono del testo; 
altrimenti disabilita il bottone.

• Questo metodo viene invocato ogni volta che cambia il testo in uno dei due widget.

• Questo altro metodo di Form viene invocato ogni volta che viene cliccato un bottone.
• In questo esempio il metodo si limita a stampare OK o Cancel ma nelle applicazioni reali ovviamente

compie azioni piu` interessanti.
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We create a single mediator object for the entire form. This object takes one or
morewidget– callablepairs, which describe the relationships themediator must
support. In this case all the callables are bound methods. (See the “Bound and
Unbound Methods” sidebar, 63 ➤.) Here, we are saying that if the text of one of
the text entry widgets changes, the Form.update_ui() method should be called;
and that if one of the buttons is clicked, the Form.clicked() method should be
called. After creating the mediator, we call the update_ui() method to initialize
the form.

def update_ui(self, widget=None):
        self.okButton.enabled = (bool(self.nameText.text) and

bool(self.emailText.text))

Thismethod enables theOK button if both the text entry widgetshave some text
in them; otherwise it disables the button. Clearly, this method should be called
whenever the text of one of the text entry widgets is changed.

def clicked(self, widget):

if widget == self.okButton:

print("OK")
elif widget == self.cancelButton:

print("Cancel")

This method is designed to be called whenever a button is clicked. In a real
application it would do something more interesting than printing the button’s
text.

class Mediator:

def __init__(self, widgetCallablePairs):

        self.callablesForWidget = collections.defaultdict(list)
for widget, caller in widgetCallablePairs:

            self.callablesForWidget[widget].append(caller)

            widget.mediator = self

This is the first of the Mediator class’s two methods. We want to create a dictio-
nary whose keys are widgets and whose values are lists of one or more callables.
This is achieved by using a default dictionary. When we access an item in a de-
fault dictionary, if the item is not present, it is created and added with the value
being created by the callable given to the dictionary in the first place. In this
case,we gave the dictionary a list object,which when called returns a new emp-
ty list. So, the first time a particular widget is looked up in the dictionary, a new
item is inserted with the widget as the key and an empty list as the value, and
we immediately append the caller to the list. And whenever a widget is looked
up subsequently, the caller is appended to the item’s existing list. We also set the
widget’s mediator attribute (creating it if necessary) to this mediator (self).
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fault dictionary, if the item is not present, it is created and added with the value
being created by the callable given to the dictionary in the first place. In this
case,we gave the dictionary a list object,which when called returns a new emp-
ty list. So, the first time a particular widget is looked up in the dictionary, a new
item is inserted with the widget as the key and an empty list as the value, and
we immediately append the caller to the list. And whenever a widget is looked
up subsequently, the caller is appended to the item’s existing list. We also set the
widget’s mediator attribute (creating it if necessary) to this mediator (self).
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• Il metodo __init__() della classe Mediator 
• crea un dizionario di tipo defaultdict le cui chiavi sono widget e i cui valori sono liste di uno o piu` 

callable 
• Il for considera le coppie (widget, callable) presenti nella tupla passata come secondo argomento. 

Per ciascuno dei widget in queste coppie, quando si cerca di accedere per la prima volta all’ item 
del dizionario con chiave uguale a quel widget, siccome il widget non e` ancora presente nel
dizionario, viene inserito nel dizionario un elemento con chiave uguale al widget e valore uguale ad 
una lista vuota che viene poi restituita in output. Se si accede successivamente a quell’item, viene
semplicemente restituita la lista associata al widget nel dizionario.

• Il metodo append aggiunge poi alla lista il caller associato al widget nella coppia considerata.
• Alla fine viene settato (ed eventualmente creato) l’attributo mediator del widget in modo che

contenga il mediator appena creato. 
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We create a single mediator object for the entire form. This object takes one or
morewidget– callablepairs, which describe the relationships themediator must
support. In this case all the callables are bound methods. (See the “Bound and
Unbound Methods” sidebar, 63 ➤.) Here, we are saying that if the text of one of
the text entry widgets changes, the Form.update_ui() method should be called;
and that if one of the buttons is clicked, the Form.clicked() method should be
called. After creating the mediator, we call the update_ui() method to initialize
the form.

def update_ui(self, widget=None):
        self.okButton.enabled = (bool(self.nameText.text) and

bool(self.emailText.text))

Thismethod enables theOK button if both the text entry widgetshave some text
in them; otherwise it disables the button. Clearly, this method should be called
whenever the text of one of the text entry widgets is changed.

def clicked(self, widget):

if widget == self.okButton:

print("OK")
elif widget == self.cancelButton:

print("Cancel")

This method is designed to be called whenever a button is clicked. In a real
application it would do something more interesting than printing the button’s
text.

class Mediator:

def __init__(self, widgetCallablePairs):

        self.callablesForWidget = collections.defaultdict(list)
for widget, caller in widgetCallablePairs:

            self.callablesForWidget[widget].append(caller)

            widget.mediator = self

This is the first of the Mediator class’s two methods. We want to create a dictio-
nary whose keys are widgets and whose values are lists of one or more callables.
This is achieved by using a default dictionary. When we access an item in a de-
fault dictionary, if the item is not present, it is created and added with the value
being created by the callable given to the dictionary in the first place. In this
case,we gave the dictionary a list object,which when called returns a new emp-
ty list. So, the first time a particular widget is looked up in the dictionary, a new
item is inserted with the widget as the key and an empty list as the value, and
we immediately append the caller to the list. And whenever a widget is looked
up subsequently, the caller is appended to the item’s existing list. We also set the
widget’s mediator attribute (creating it if necessary) to this mediator (self).
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• Ogni volta che un oggetto mediato (cioe` un widget passato a Mediator) cambia stato
esso invoca il seguente metodo di Mediator che si occupa di invocare ogni metodo
associato al widget.
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Themethod adds the boundmethods in the order they appear in the pairs; if we
didn’t care about the order we could pass set instead of list when creating the
default dictionary, and use set.add() instead of list.append() to add the bound
methods.

def on_change(self, widget):

        callables = self.callablesForWidget.get(widget)

if callables is not None:
for caller in callables:

                caller(widget)

else:
raise AttributeError("No on_change() method registered for {}"

                    .format(widget))

Whenever a mediated object—that is, any widget passed to a Mediator—has a
change of state, it is expected to call its mediator’s on_change() method. This
method then retrieves and calls every bound method associated with the
widget.

class Mediated:

def __init__(self):

        self.mediator = None

def on_change(self):

if self.mediator is not None:
            self.mediator.on_change(self)

This is a convenience class designed to be inherited by mediated classes. It
keeps a reference to the mediator object, and if its on_change() method is called,
it calls the mediator’s on_change() method, parameterized by this widget (i.e.,
self, the widget that has had a change of state).

Since this base class’smethod is nevermodified in any of its subclasses,we could
replace the base class with a class decorator, as we saw earlier (§2.4.2.2, 58 ➤).

class Button(Mediated):

def __init__(self, text=""):

super().__init__()
        self.enabled = True
        self.text = text

def click(self):

if self.enabled:

            self.on_change()
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• Questa e` una classe usata come classe base per le classi mediate.
• Le istanze della classe mantengono un riferimento all’oggetto mediatore
• Il metodo Mediated.on_change()  invoca il metodo on_change() del mediatore

passandogli il widget mediato su cui e` stato invocato il metodo Mediated.on_change. 
• Siccome questa classe non e` modificata dalle sue sottoclassi, essa rappresenta un 

esempio in cui e` possibile rimpiazzare la classe base con un decoratore di classe
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3.5. Mediator Pattern 103

Themethod adds the boundmethods in the order they appear in the pairs; if we
didn’t care about the order we could pass set instead of list when creating the
default dictionary, and use set.add() instead of list.append() to add the bound
methods.

def on_change(self, widget):

        callables = self.callablesForWidget.get(widget)

if callables is not None:
for caller in callables:

                caller(widget)

else:
raise AttributeError("No on_change() method registered for {}"

                    .format(widget))

Whenever a mediated object—that is, any widget passed to a Mediator—has a
change of state, it is expected to call its mediator’s on_change() method. This
method then retrieves and calls every bound method associated with the
widget.

class Mediated:

def __init__(self):

        self.mediator = None

def on_change(self):

if self.mediator is not None:
            self.mediator.on_change(self)

This is a convenience class designed to be inherited by mediated classes. It
keeps a reference to the mediator object, and if its on_change() method is called,
it calls the mediator’s on_change() method, parameterized by this widget (i.e.,
self, the widget that has had a change of state).

Since this base class’smethod is nevermodified in any of its subclasses,we could
replace the base class with a class decorator, as we saw earlier (§2.4.2.2, 58 ➤).

class Button(Mediated):

def __init__(self, text=""):

super().__init__()
        self.enabled = True
        self.text = text

def click(self):

if self.enabled:

            self.on_change()
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• La classe Button estende Mediated e di conseguenza un oggetto bottone ha l’attributo self.mediator e  
il metodo on_change che viene invocato quando il bottone cambia stato (ad esempio quando viene
cliccato.

• In questo esempio, un’invocazione di Button.click() provoca un’invocazione di Button.on_change() 
(ereditato da Mediated), che a sua volta causa un’invocazione del metodo on_change() del mediatore.
• Il metodo on_change() del mediatore invochera` i metodi associati al bottone. In questo caso, 

viene invocato il metodo Form.clicked() con il bottone stesso come argomento di tipo widget.
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3.5. Mediator Pattern 103

Themethod adds the boundmethods in the order they appear in the pairs; if we
didn’t care about the order we could pass set instead of list when creating the
default dictionary, and use set.add() instead of list.append() to add the bound
methods.

def on_change(self, widget):

        callables = self.callablesForWidget.get(widget)

if callables is not None:
for caller in callables:

                caller(widget)

else:
raise AttributeError("No on_change() method registered for {}"

                    .format(widget))

Whenever a mediated object—that is, any widget passed to a Mediator—has a
change of state, it is expected to call its mediator’s on_change() method. This
method then retrieves and calls every bound method associated with the
widget.

class Mediated:

def __init__(self):

        self.mediator = None

def on_change(self):

if self.mediator is not None:
            self.mediator.on_change(self)

This is a convenience class designed to be inherited by mediated classes. It
keeps a reference to the mediator object, and if its on_change() method is called,
it calls the mediator’s on_change() method, parameterized by this widget (i.e.,
self, the widget that has had a change of state).

Since this base class’smethod is nevermodified in any of its subclasses,we could
replace the base class with a class decorator, as we saw earlier (§2.4.2.2, 58 ➤).

class Button(Mediated):

def __init__(self, text=""):

super().__init__()
        self.enabled = True
        self.text = text

def click(self):

if self.enabled:

            self.on_change()
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• La classe Text ha la stessa struttura di Button.
• Per ogni widget (button widget, text widget, ecc.), il fatto di definire la classe corrispondente come 

sottoclasse di Mediated permette di lasciare al mediatore il compito di occuparsi delle azioni legate ad 
un cambio di stato del widget.

• Ovviamente quando si crea il mediatore occorre stabilire le associazioni tra i widget e i metodi che
vogliamo vengano invocati
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This Button class inherits Mediated. This gives the button a self.mediator at-
tribute and an on_change()method that it is expected to call when it experiences
a change of state; for example, when it is clicked.

So, in this example, a call to Button.click() will result in a call to Button

.on_change() (inherited from Mediated), which will result in a call to the media-
tor’s on_change() method, which will then call whatever method or methods are
associated with this button—in this case, the Form.clicked() method, with the
button as the widget argument.

class Text(Mediated):

def __init__(self, text=""):

super().__init__()
        self.__text = text

    @property
def text(self):

return self.__text

    @text.setter

def text(self, text):

if self.text != text:

            self.__text = text

            self.on_change()

Structurally, the Text class is the same as the Button class and also inherits
Mediated.

For any widget (button, text entry, and so on), so long as we make them a Me-

diated subclass and call on_change() whenever they have a change of state, we
can leave it to the Mediator to take care of the interactions. Of course, when we
create the Mediator, we must also register the widgets and the associated meth-
ods we want called. This means that all of a form’s widgets are loosely coupled,
thereby avoiding direct—and potentially fragile—relationships.

3.5.2. A Coroutine-BasedMediator

A mediator can be viewed as a pipeline that receives messages (on_change()
calls) and passes these on to interested objects. Aswe have already seen (§3.1.2,
76 ➤), coroutines can be used to provide such facilities. All the code shown here
is from the mediator2.py program, and all the code not shown is identical to that
shown in the previous subsection from the mediator1.py program.

The approach used in this subsection is different from that taken in the previous
subsection. There, we associated pairs of widgets and methods, and whenever
the widget notified it had changed, the mediator called the associated methods.
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def main():
form = Form()
test_user_interaction_with(form)

def test_user_interaction_with(form):
form.okButton.click()           # Ignored because it is disabled
print(form.okButton.enabled)    # False
form.nameText.text = "Fred"
print(form.okButton.enabled)    # False
form.emailText.text = "fred@bloggers.com"
print(form.okButton.enabled)    # True
form.okButton.click()            # OK
form.emailText.text = ""
print(form.okButton.enabled)    # False
form.cancelButton.click()       # Cancel

if __name__ == "__main__":
main()

Un programma che crea e usa una 
form
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• Un mediatore si presta ad un’implementazione mediante coroutine perche’ puo` essere visto come una
pipeline che riceve messaggi (derivanti da invocazioni di on_change() ) e passa questi messaggi agli
oggetti interessati

• In questo esempio viene implementato un mediator mediante coroutine per lo stesso problema
considerato nell’esempio precedente.

• A differenza di quanto accadeva prima, in questa implementazione ogni widget e` associato ad un 
mediatore che e` una pipeline di coroutine (prima il mediatore era un oggetto associato all’intera form 
e tutti i widget della form erano associati insieme ai rispettivi callable al mediatore).

• Ogni volta che un widget cambia stato (ad esempio, viene cliccato un bottone), esso invia se stesso
alla pipeline. 

• Sono le componenti della pipeline a decidere se vogliono svolgere o meno azioni in risposta al 
cambio di stato del widget.

• Nell’approccio precedente il metodo on_change() del mediatore invoca i metodi associati al widget  nel
caso in cui il widget cambia stato

• Il codice non illustrato e` identico a quello visto nell’esempio precedente.. 
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• Non abbiamo bisogno di una classe Mediator in quanto il mediator e` di fatto una pipeline di coroutine
• Il metodo in basso crea una pipeline di coroutine di due componenti, self._update_ui_mediator() e 

self._clicked_mediator(). 
• Una volta creata la pipeline, l’attributo mediator della pipeline viene settato con questa pipeline.
• Alla fine, viene inviato None alla pipeline e siccome nessun widget e` None, nessuna azione specifica

sara` intrapresa ad eccezione di azioni che interessano la form (come per esempio abilitare o 
disabilitare il bottone OK in  _update_ui_mediator()). 
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Here, every widget is given a mediator that is actually a pipeline of coroutines.
Whenever a widget has a change of state, it sends itself into the pipeline, and
it is up to the pipeline components (i.e., the coroutines) to decide whether they
want to perform any action in response to a change in the widget they are
sent.

def create_mediator(self):

        self.mediator = self._update_ui_mediator(self._clicked_mediator())

for widget in (self.nameText, self.emailText, self.okButton,

                self.cancelButton):

            widget.mediator = self.mediator

        self.mediator.send(None)

For the coroutine version we don’t need a separate mediator class. Instead, we
create a pipeline of coroutines; in this case, one with two components, self._up-
date_ui_mediator() and self._clicked_mediator(). (These are all Form methods.)

Once the pipeline is in place, we set each widget’s mediator attribute to the
pipeline. And at the end, we send None down the pipeline. Since no widget is
None, no widget-specific actions will be triggered, but any form-level actions
(such as enabling or disabling the OK button in _update_ui_mediator()) will be
performed.

    @coroutine

def _update_ui_mediator(self, successor=None):
while True:

            widget = (yield)
            self.okButton.enabled = (bool(self.nameText.text) and

bool(self.emailText.text))
if successor is not None:

                successor.send(widget)

This coroutine is part of the pipeline. (The @coroutine decorator was shown and
discussed earlier; 77 ➤.)

Whenever a widget reports a change, the widget is passed into the pipeline and
is returned by the yield expression into the widget variable. When it comes to
enabling or disabling the OK button, we do this regardless of which widget has
changed. (After all, it may be that no widget has changed, that widget is None,
and so the form is simply being initialized.) After dealing with the button the
coroutine passes on the changed widget to the next coroutine in the chain (if
there is one).

    @coroutine

def _clicked_mediator(self, successor=None):
while True:
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• Questa coroutine e` parte della pipeline.
• Ogni volta che un widget notifica un cambio di stato, il widget passato alla pipeline e ` restituito

dall’espressione yield e salvato nella variabile widget.
• Quando occorre abilitare o disabilitare un bottone, questo viene fatto indipendentemente da quale 

widget abbia cambiato stato. 
• Potrebbe non essere cambiato lo stato di nessun widget, che il widget sia None, e quindi che la 

form sia stata semplicemente inizializzata.
• Dopo aver settato il campo enabled del bottone, la coroutine passa il widget alla chain 
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3.5. Mediator Pattern 105

Here, every widget is given a mediator that is actually a pipeline of coroutines.
Whenever a widget has a change of state, it sends itself into the pipeline, and
it is up to the pipeline components (i.e., the coroutines) to decide whether they
want to perform any action in response to a change in the widget they are
sent.

def create_mediator(self):

        self.mediator = self._update_ui_mediator(self._clicked_mediator())

for widget in (self.nameText, self.emailText, self.okButton,

                self.cancelButton):

            widget.mediator = self.mediator

        self.mediator.send(None)

For the coroutine version we don’t need a separate mediator class. Instead, we
create a pipeline of coroutines; in this case, one with two components, self._up-
date_ui_mediator() and self._clicked_mediator(). (These are all Form methods.)

Once the pipeline is in place, we set each widget’s mediator attribute to the
pipeline. And at the end, we send None down the pipeline. Since no widget is
None, no widget-specific actions will be triggered, but any form-level actions
(such as enabling or disabling the OK button in _update_ui_mediator()) will be
performed.

    @coroutine

def _update_ui_mediator(self, successor=None):
while True:

            widget = (yield)
            self.okButton.enabled = (bool(self.nameText.text) and

bool(self.emailText.text))
if successor is not None:

                successor.send(widget)

This coroutine is part of the pipeline. (The @coroutine decorator was shown and
discussed earlier; 77 ➤.)

Whenever a widget reports a change, the widget is passed into the pipeline and
is returned by the yield expression into the widget variable. When it comes to
enabling or disabling the OK button, we do this regardless of which widget has
changed. (After all, it may be that no widget has changed, that widget is None,
and so the form is simply being initialized.) After dealing with the button the
coroutine passes on the changed widget to the next coroutine in the chain (if
there is one).

    @coroutine

def _clicked_mediator(self, successor=None):
while True:
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• Questa coroutine si occupa solo dei click dei bottoni Ok e Cancel
• Se uno di questi bottoni e` il widget che ha cambiato stato allora questa coroutine  gestisce il cambio di 

stato altrimenti passa il widget alla prossima coroutine nella pipeline, se ve ne e` una. 
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            widget = (yield)
if widget == self.okButton:

print("OK")
elif widget == self.cancelButton:

print("Cancel")
elif successor is not None:

                successor.send(widget)

This pipeline coroutine is only concernedwith OK and Cancelbutton clicks. If ei-
ther of these buttons is the changed widget, this coroutine handles it; otherwise,
it passes on the widget to the next coroutine, if any.

class Mediated:

def __init__(self):

        self.mediator = None

def on_change(self):

if self.mediator is not None:
            self.mediator.send(self)

The Button and Text classes are the same as for mediator1.py, but the Mediated
class has one tiny change: if its on_change() method is called, it sends the
changed widget (self) into the mediator pipeline.

Aswementioned in the previous subsection, the Mediated class could be replaced
with a class decorator. The book’s examples include a mediator2d.py version of
this example where this is done. (See §2.4.2.2, 58 ➤.)

The Mediator Pattern can also be varied to provide multiplexing; that is, many-
to-many communicationsbetween objects. See, also, theObserver Pattern (§3.7,
➤ 107) and the State Pattern (§3.8, ➤ 111).

3.6. Memento Pattern

The Memento Pattern is a means of saving and restoring an object’s state
without violating encapsulation.

Python has support for this pattern out of the box: we can use the pickle mod-
ule to pickle and unpickle arbitrary Python objects (with a few constraints; e.g.,
we cannot pickle a file object). In fact, Python can pickle None, bools, bytearrays,
bytes, complexes, floats, ints, and strs, aswell as dicts, lists, and tuples that con-
tain only pickleable objects (including collections), top-level functions, top-level
classes, and instances of custom top-level classes whose __dict__ is pickleable;
that is, objects of most custom classes. It is also possible to achieve the same
effect using the json module, although this only supports Python’s basic types
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Here, every widget is given a mediator that is actually a pipeline of coroutines.
Whenever a widget has a change of state, it sends itself into the pipeline, and
it is up to the pipeline components (i.e., the coroutines) to decide whether they
want to perform any action in response to a change in the widget they are
sent.

def create_mediator(self):

        self.mediator = self._update_ui_mediator(self._clicked_mediator())

for widget in (self.nameText, self.emailText, self.okButton,

                self.cancelButton):

            widget.mediator = self.mediator

        self.mediator.send(None)

For the coroutine version we don’t need a separate mediator class. Instead, we
create a pipeline of coroutines; in this case, one with two components, self._up-
date_ui_mediator() and self._clicked_mediator(). (These are all Form methods.)

Once the pipeline is in place, we set each widget’s mediator attribute to the
pipeline. And at the end, we send None down the pipeline. Since no widget is
None, no widget-specific actions will be triggered, but any form-level actions
(such as enabling or disabling the OK button in _update_ui_mediator()) will be
performed.

    @coroutine

def _update_ui_mediator(self, successor=None):
while True:

            widget = (yield)
            self.okButton.enabled = (bool(self.nameText.text) and

bool(self.emailText.text))
if successor is not None:

                successor.send(widget)

This coroutine is part of the pipeline. (The @coroutine decorator was shown and
discussed earlier; 77 ➤.)

Whenever a widget reports a change, the widget is passed into the pipeline and
is returned by the yield expression into the widget variable. When it comes to
enabling or disabling the OK button, we do this regardless of which widget has
changed. (After all, it may be that no widget has changed, that widget is None,
and so the form is simply being initialized.) After dealing with the button the
coroutine passes on the changed widget to the next coroutine in the chain (if
there is one).

    @coroutine

def _clicked_mediator(self, successor=None):
while True:
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• Le classi Text e Button sono le stesse dell’implementazione basata sull’approccio convenzionale.
• La classe Mediated e` lievemente diversa in quanto il suo metodo on_change() invia il widget che ha 

cambiato stato alla pipeline.
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            widget = (yield)
if widget == self.okButton:

print("OK")
elif widget == self.cancelButton:

print("Cancel")
elif successor is not None:

                successor.send(widget)

This pipeline coroutine is only concernedwith OK and Cancelbutton clicks. If ei-
ther of these buttons is the changed widget, this coroutine handles it; otherwise,
it passes on the widget to the next coroutine, if any.

class Mediated:

def __init__(self):

        self.mediator = None

def on_change(self):

if self.mediator is not None:
            self.mediator.send(self)

The Button and Text classes are the same as for mediator1.py, but the Mediated
class has one tiny change: if its on_change() method is called, it sends the
changed widget (self) into the mediator pipeline.

Aswementioned in the previous subsection, the Mediated class could be replaced
with a class decorator. The book’s examples include a mediator2d.py version of
this example where this is done. (See §2.4.2.2, 58 ➤.)

The Mediator Pattern can also be varied to provide multiplexing; that is, many-
to-many communicationsbetween objects. See, also, theObserver Pattern (§3.7,
➤ 107) and the State Pattern (§3.8, ➤ 111).

3.6. Memento Pattern

The Memento Pattern is a means of saving and restoring an object’s state
without violating encapsulation.

Python has support for this pattern out of the box: we can use the pickle mod-
ule to pickle and unpickle arbitrary Python objects (with a few constraints; e.g.,
we cannot pickle a file object). In fact, Python can pickle None, bools, bytearrays,
bytes, complexes, floats, ints, and strs, aswell as dicts, lists, and tuples that con-
tain only pickleable objects (including collections), top-level functions, top-level
classes, and instances of custom top-level classes whose __dict__ is pickleable;
that is, objects of most custom classes. It is also possible to achieve the same
effect using the json module, although this only supports Python’s basic types
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• Il pattern Template Method e un design pattern comportamentale che permette di definire i passi
di un algoritmo lasciando alle sottoclassi il compito di definire alcuni di questi passi. 

• Vediamo un esempio in cui viene creata una classe astratta AbstractWordCounter class che
fornisce due metodi. 
• il primo metodo, can_count(filename), restituisce un valore Booleano che indica se la classe

puo` contare le parole del file dato in base all’estensione del file. 
• Il secondo metodo, count(filename), restituisce un conteggio di parole. 

• Il codice comprende anche due sottoclassi, una che conta le parole in file di testo e l’altro per 
contare le parole in file HTML. 
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• Tutti i metodi sono statici per cui non si ha mai a che fare con istanze della classe

• Il metodo count_words (esterna rispetto alla classi) itera su due oggetti classe (sottoclassi della
classe atratta)

• Se una delle due classi puo` contare le parole nel file passato a count_words allora viene
effettuato il conteggio e questo viene restituito dalla funzione. 

• Se nessuna delle due classi e` in grado di contare le parole del file. il metodo restituisce
implicitamente None per indicare che non e` stato in grado di effettuare il conteggio.
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        table.append("<td>{}</td>".format(escape(str(item))))
        column += 1

if column == columns:

            table.append("</tr>\n")

        column %= columns

if table[-1][-1] != "\n":

        table.append("</tr>\n")

    table.append("</table>\n")

return "".join(table)

For both tabulator functions, we must calculate the number of columns needed
to put all the items in a table with the specified number of rows. Once we have
this number (columns), we can iterate over all the items while keeping track of
the current column in the current row.

The text_tabulator() function (not shown) is slightly longer but uses essentially
the same approach.

In more realistic contexts we might use algorithms that are radically different
—both in terms of their code and their performance characteristics—so as
to allow users to choose the most appropriate trade-offs for their particular
uses. Plugging in different algorithms as callables—lambdas, functions, bound
methods—is straightforward because Python treats callables as first-class ob-
jects; that is, as objects that can be passed and stored in collections like any other
kind of object.

3.10. Template Method Pattern

The Template Method Pattern allows us to define the steps of an algorithm but
defer the execution of some of those steps to subclasses.

In this section we will create an AbstractWordCounter class that provides two
methods. The first, can_count(filename), is expected to return a Boolean indicat-
ing whether the class can count the words in the given file (based on the file’s
extension). The second, count(filename), is expected to return a word count. We
will also create two subclasses: one for word-counting plain text files and the
other for word-counting HTML files. Let’s start by seeing the classes in action
(with the code taken from wordcount1.py):

def count_words(filename):

for wordCounter in (PlainTextWordCounter, HtmlWordCounter):

if wordCounter.can_count(filename):

return wordCounter.count(filename)

We have made all the methods in all the classes static. This means that no
per-instance state can be maintained (because there are no instances as such)
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• Di seguito sono mostrati due diversi codici per la classe astratta
AbstractWordCounter.
• Questa  classe fornisce i metodi che devono essere implementati nelle eventuali

sottoclassi.
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and that we can work directly on class objects rather than on instances. (It
would be easy to make the methods nonstatic and use instances if we did need
to maintain any state.)

Here, we iterate over our two word-counting subclasses’ class objects, and if
one of them is able to count the words in the given file, we perform and return
the count. If neither of them can, we (implicitly) return None to signify that we
couldn’t do a count at all.

class AbstractWordCounter:

    @staticmethod
def can_count(filename):

raise NotImplementedError()

    @staticmethod
def count(filename):

raise NotImplementedError()

class AbstractWordCounter(

        metaclass=abc.ABCMeta):

    @staticmethod
    @abc.abstractmethod

def can_count(filename):

pass

    @staticmethod
    @abc.abstractmethod

def count(filename):

pass

This purely abstract class provides the word-counter interface, whose methods
subclasses must reimplement. The left-hand code snippet, from wordcount1.py,
takes a more traditional approach. The right-hand code snippet, from word-

count2.py, takes a more modern approach using the abc (abstract base class)
module.

class PlainTextWordCounter(AbstractWordCounter):

    @staticmethod
def can_count(filename):

return filename.lower().endswith(".txt")

    @staticmethod
def count(filename):

if not PlainTextWordCounter.can_count(filename):

return 0

        regex = re.compile(r"\w+")

        total = 0

with open(filename, encoding="utf-8") as file:

for line in file:

for _ in regex.finditer(line):

                    total += 1

return total
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• Questa sottoclasse implementa il contatore per i file testuali e assume che i file 
con estensione .txt siamo codificati con UTF-8 (o 7-bit ASCII, che e` un 
sottoinsieme di UTF-8). 
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and that we can work directly on class objects rather than on instances. (It
would be easy to make the methods nonstatic and use instances if we did need
to maintain any state.)

Here, we iterate over our two word-counting subclasses’ class objects, and if
one of them is able to count the words in the given file, we perform and return
the count. If neither of them can, we (implicitly) return None to signify that we
couldn’t do a count at all.

class AbstractWordCounter:

    @staticmethod
def can_count(filename):

raise NotImplementedError()

    @staticmethod
def count(filename):

raise NotImplementedError()

class AbstractWordCounter(

        metaclass=abc.ABCMeta):

    @staticmethod
    @abc.abstractmethod

def can_count(filename):

pass

    @staticmethod
    @abc.abstractmethod

def count(filename):

pass

This purely abstract class provides the word-counter interface, whose methods
subclasses must reimplement. The left-hand code snippet, from wordcount1.py,
takes a more traditional approach. The right-hand code snippet, from word-

count2.py, takes a more modern approach using the abc (abstract base class)
module.

class PlainTextWordCounter(AbstractWordCounter):

    @staticmethod
def can_count(filename):

return filename.lower().endswith(".txt")

    @staticmethod
def count(filename):

if not PlainTextWordCounter.can_count(filename):

return 0

        regex = re.compile(r"\w+")

        total = 0

with open(filename, encoding="utf-8") as file:

for line in file:

for _ in regex.finditer(line):

                    total += 1

return total
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• Il pattern Observer e` un design pattern comportamentale che supporta relazioni
di dipendenza many-to-many tra oggetti in modo tale che quando un oggetto
cambia stato tutti gli oggetti collegati sono informati del cambio.
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IL Design Pattern Observer:un esempio
• Uno degli esempi di questo pattern e delle sue varianti e` il paradigma

model/view/controller (MVC) che consiste nel separare un’applicazione in tre
componenti logiche: modello, view e controller. 
• Il modello gestisce i dati e la logica dell’applicazione indipendentemente

dall’interfaccia utente, una o piu` view visualizzano i dati in una o piu` forme
comprensibili per l’utente ed uno o piu` controller mediano tra input e 
modello, cioe` converte l’input in comandi per il modello o le view. Ogni
cambio nel modello si riflette automaticamente nelle view associate. 

• Una popolare semplificazione dell’approccio MVC consiste nell’usare un 
paradigma model/view dove le view si occupano sia di visualizzare i dati sia di 
mediare tra input e modello. 
• In termini di Observer Pattern cio` significa che le view sono osservatori del 

modello e il modello e`  l’oggetto dell’osservazione.
Programmazione Avanzata a.a. 2019-20                                            
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IL Design Pattern Observer: un esempio

• Consideriamo un modello che rappresenta un valore con un minimo e un 
massimo, come ad esempio una scrollbar o un controllo della temperatura.
• Vengono creati due osservatori (view) separati per il modello: uno per dare in 

output il valore del modello ogni volta che esso cambia sotto forma di una barra
di progressione in  formato HTML, l’altro per mantenere la storia dei cambiamenti
(valori e timestamp).
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Figure 3.5 The observer example’s HTML output as the model changes

The history data is sent to sys.stderr and the HTML to sys.stdout, which we
have redirected into an HTML file. The HTML page is shown in Figure 3.5. The
program outputs four one-rowHTML tables, the first when the (empty)model is
first observed, and then each time the model is changed. Figure 3.6 illustrates
the example’s model/view architecture.

This section’s example, observer.py, uses an Observed base class to provide the
functionality for adding, removing, and notifying observers. The SliderModel
class provides a value with aminimumandmaximum,and inherits the Observed
class so that it can support being observed. And thenwe have two views that ob-
serve the model, HistoryView and LiveView. Naturally, we will review all of these
classes,but first wewill look at the program’s main() function to see how they are
used and how the output shown earlier and in Figure 3.5 was obtained.

def main():

    historyView = HistoryView()

    liveView = LiveView()

    model = SliderModel(0, 0, 40) # minimum, value, maximum

    model.observers_add(historyView, liveView)  # liveView produces output

for value in (7, 23, 37):

        model.value = value                     # liveView produces output

for value, timestamp in historyView.data:

print("{:3} {}".format(value, datetime.datetime.fromtimestamp(

                timestamp)), file=sys.stderr)

We begin by creating the two views. Next we create a model with a minimum
of 0, a current value of 0, and a maximum of 40. Then we add the two views as
observers of the model. As soon as the LiveView is added as an observer it pro-
duces its first output, and as soon as the HistoryView is added it records its first
value and timestamp. We thenupdate themodel’s value three times,and at each
update the LiveView outputs a new one-row HTML table and the HistoryView
records the value and the timestamp.
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along with dictionaries and lists. (We saw examples of json and pickle use in
§3.3.3, 91 ➤).

Even in the quite rare caseswherewe hit a limitation in what can be pickled,we
can always add our own custom pickling support; for example, by implementing
the __getstate__() and __setstate__() special methods, and possibly the __get-

newargs__() method. Similarly, if we want to use JSON format with our own
custom classes, we can extend the json module’s encoder and decoder.

We could also create our own format and protocols, but there is little point in
doing so, given Python’s rich support for this pattern.

Unpickling essentially involves executing arbitrary Python code, so it is poor
practice to unpickle pickles that are received from untrusted sources such as
physical media or over a network connection. In such cases JSON is safer, or we
can use checksumsand encryptionwith pickling to ensure that the pickle hasn’t
been meddled with.

3.7. Observer Pattern

The Observer Pattern supports many-to-many dependency relationships
between objects, such that when one object changes state, all its related objects
are notified. Nowadays, probably the most common expression of this pattern
and its variants is themodel/view/controller (MVC)paradigm. In thisparadigm,
a model represents data, one or more views visualize that data, and one or more
controllers mediate between input (e.g., user interaction) and the model. And
any changes to the model are automatically reflected in the associated views.

One popular simplification of the MVC approach is to use a model/view where
the views both visualize the data and mediate input to the model; that is, the
views and controllers are combined. In terms of the Observer Pattern, this
means that the views are observers of the model, and the model is the subject
being observed.

In this section we will create a model that represents a value with a minimum
and a maximum (such as a scrollbar or slider widget or a temperaturemonitor).
And we will create two separate observers (views) for the model: one to output
the model’s value whenever it changes (as a kind of progress bar using HTML),
and another to keep a history of the changes (their values and timestamps).
Here is a sample run of the observer.py program.

$ ./observer.py > /tmp/observer.html
  0 2013-04-09 14:12:01.043437

  7 2013-04-09 14:12:01.043527

 23 2013-04-09 14:12:01.043587

 37 2013-04-09 14:12:01.043647
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• La classe Observed e` estesa dai modelli o da ogni altra classe che supporta l’osservazione. 

• La classe Observed mantiene un insieme di oggetti osservatori. 
• Ogni volta che viene aggiunto un oggetto osservatore all’oggetto osservato, il metodo update() 

dell’osservatore e` invocato per inizializzare l’osservatore con lo stato attuale del modello.
• Se in  seguito il modello cambia stato, esso invoca il metodo ereditato observers_notify()  in modo tale che il

metodo update() di ogni osservatore possa essere invocato per assicurare che ogni osservatore (view) 
rappresenti il nuovo stato del modello.
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SliderModel

HistoryView LiveView

Figure 3.6 Amodel and two views

At the end we print out the entire history to sys.stderr (i.e., to the console). The
datetime.datetime.fromtimestamp() function accepts a timestamp (number of
seconds since the epoch as returned by time.time()) and returns an equivalent
datetime.datetime object. The str.format() method is smart enough to output
datetime.datetimes in ISO-8601 format.

class Observed:

def __init__(self):

        self.__observers = set()

def observers_add(self, observer, *observers):

for observer in itertools.chain((observer,), observers):

            self.__observers.add(observer)

            observer.update(self)

def observer_discard(self, observer):

        self.__observers.discard(observer)

def observers_notify(self):

for observer in self.__observers:

            observer.update(self)

This class is designed to be inherited by models or by any other class that
wants to support observation. The Observed class maintains a set of observing
objects. Whenever an object is added, its update() method is called to initialize
it with the model’s current state. Then, whenever the model changes state it is
expected to call its inherited observers_notify()method, so that every observer’s
update() method can be called to ensure that every observer (i.e., every view) is
representing the model’s new state.

The observers_add() method is subtle. We want to accept one or more observers
to add, but using just *observers would allow zero or more. So, we require at
least one observer (observer) and accept zero or more in addition (*observers).We
could have done this using tuple concatenation (e.g., for observer in (observer,)

+ observers:), but we have used the more efficient itertools.chain() function
instead. As noted earlier (46 ➤), this function accepts any number of iterables

www.it-ebooks.info

73



10/11/19

22

IL Design Pattern Observer: un esempio
• Il metodo observers_add() 

• accetta uno o piu` osservatori da aggiungere. Per questo motivo oltre a *observer c’e` il
parametro observer che assicura che il numero di osservatori passati in input al metodo non sia
zero. 

• usa nel for il metodo intertools.chain(*iterables) che crea un iteratore che restituituisce gli
elementi dall’oggetto iterabile specificato come primo argomento e quando non ci sono piu` 
elementi da restituire in questa lista, passa alla prossima collezione iterabile e cosi` via fino a 
che non vengono restituiti gli elementi di tutte le collezioni iterabili in iterables.  Il for avrebbe
potuto usare la concatenazione di tuple in questo modo “for observer in (observer,) + 
observers:”
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SliderModel

HistoryView LiveView

Figure 3.6 Amodel and two views

At the end we print out the entire history to sys.stderr (i.e., to the console). The
datetime.datetime.fromtimestamp() function accepts a timestamp (number of
seconds since the epoch as returned by time.time()) and returns an equivalent
datetime.datetime object. The str.format() method is smart enough to output
datetime.datetimes in ISO-8601 format.

class Observed:

def __init__(self):

        self.__observers = set()

def observers_add(self, observer, *observers):

for observer in itertools.chain((observer,), observers):

            self.__observers.add(observer)

            observer.update(self)

def observer_discard(self, observer):

        self.__observers.discard(observer)

def observers_notify(self):

for observer in self.__observers:

            observer.update(self)

This class is designed to be inherited by models or by any other class that
wants to support observation. The Observed class maintains a set of observing
objects. Whenever an object is added, its update() method is called to initialize
it with the model’s current state. Then, whenever the model changes state it is
expected to call its inherited observers_notify()method, so that every observer’s
update() method can be called to ensure that every observer (i.e., every view) is
representing the model’s new state.

The observers_add() method is subtle. We want to accept one or more observers
to add, but using just *observers would allow zero or more. So, we require at
least one observer (observer) and accept zero or more in addition (*observers).We
could have done this using tuple concatenation (e.g., for observer in (observer,)

+ observers:), but we have used the more efficient itertools.chain() function
instead. As noted earlier (46 ➤), this function accepts any number of iterables
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and returns a single iterable that is effectively the concatenation of all the
iterables passed to it.

class SliderModel(Observed):

def __init__(self, minimum, value, maximum):

super().__init__()
# These must exist before using their property setters

        self.__minimum = self.__value = self.__maximum = None
        self.minimum = minimum

        self.value = value

        self.maximum = maximum

    @property
def value(self):

return self.__value

    @value.setter

def value(self, value):

if self.__value != value:

            self.__value = value

            self.observers_notify()

    ...

This is the particular model class for this example, but of course, it could be
any kind of model. By inheriting Observed, the class gains a private set of ob-
servers (initially empty) and the observers_add(), observer_discard(), and ob-

servers_notify() methods. Whenever the model’s state changes—for example,
when its value is changed—it must call its observers_notify() method so that
any observers can respond accordingly.

The class also has minimum and maximum properties whose code has been elided;
they are structurally identical to the value property, and, of course, their setters
also call observers_notify().

class HistoryView:

def __init__(self):

        self.data = []

def update(self, model):

        self.data.append((model.value, time.time()))

This view is an observer of the model since it provides an update() method that
accepts the observed model as its only argument besides self. Whenever the
update() method is called, it adds a value– timestamp2-tuple to its self.data list,
thus preserving a history of all the changes that are applied to the model.
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• La classe SliderModel eredita dalla classe
Observed un insieme privato di 
osservatori che inizialmente e` vuoto e i
metodi observers_add(), 
observer_discard() e observers_notify()

• Quando lo stato del modello cambia, per 
esempio quando il suo valore cambia, 
esso deve invocare il metodo
observers_notify() in modo che ciascun
osservatore possa rispondere di 
conseguenza. 

• SliderModel ha anche le proprieta` 
minimum e maximum i cui setter, come 
quello di value, invocano il metodo
observers_notify(). 
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• HistoryView e` un osservatore del modello e per questo fornisce un metodo update() che accetta il
modello osservato come suo unico argomento (oltre self). 

• Ogniqualvolta il metodo update() e` invocato, esso aggiunge una tupla (value, timestamp) alla sua
self.data list, mantenendo in questo modo la storia di tutti i cambiamenti applicati al modello.
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and returns a single iterable that is effectively the concatenation of all the
iterables passed to it.

class SliderModel(Observed):

def __init__(self, minimum, value, maximum):

super().__init__()
# These must exist before using their property setters

        self.__minimum = self.__value = self.__maximum = None
        self.minimum = minimum

        self.value = value

        self.maximum = maximum

    @property
def value(self):

return self.__value

    @value.setter

def value(self, value):

if self.__value != value:

            self.__value = value

            self.observers_notify()

    ...

This is the particular model class for this example, but of course, it could be
any kind of model. By inheriting Observed, the class gains a private set of ob-
servers (initially empty) and the observers_add(), observer_discard(), and ob-

servers_notify() methods. Whenever the model’s state changes—for example,
when its value is changed—it must call its observers_notify() method so that
any observers can respond accordingly.

The class also has minimum and maximum properties whose code has been elided;
they are structurally identical to the value property, and, of course, their setters
also call observers_notify().

class HistoryView:

def __init__(self):

        self.data = []

def update(self, model):

        self.data.append((model.value, time.time()))

This view is an observer of the model since it provides an update() method that
accepts the observed model as its only argument besides self. Whenever the
update() method is called, it adds a value– timestamp2-tuple to its self.data list,
thus preserving a history of all the changes that are applied to the model.
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• Questa e` un’altra view per osservare il modello. L’attributo length rappresenta il numero di celle

usate per rappresentare il valore del modello in una riga della tabella HTML. 

• Il metodo update viene invocato quando il modello e` osservato per la prima volta e quando viene
successivamente aggiornato
• Il metodo stampa una tabella HTML di una riga con un numero self.length di celle per 

rappresentare il modello. Le celle sono di colore ciano se sono vuote e blu scuro altrimenti.
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class LiveView:

def __init__(self, length=40):

        self.length = length

This is another view that observes the model. The length is the number of cells
used to represent the model’s value in a one-row HTML table.

def update(self, model):

        tippingPoint = round(model.value * self.length /

                (model.maximum - model.minimum))

        td = '<td style="background-color: {}">&nbsp;</td>'

        html = ['<table style="font-family: monospace" border="0"><tr>']

        html.extend(td.format("darkblue") * tippingPoint)

        html.extend(td.format("cyan") * (self.length - tippingPoint))

        html.append("<td>{}</td></tr></table>".format(model.value))

print("".join(html))

When the model is first observed, and whenever it is subsequently updated,
thismethod is called. It outputs a one-rowHTML table with self.length cells to
represent the model, using cyan for empty cells and dark blue for filled cells. It
determines how many of which kind of cell there are by calculating the tipping
point between the filled cells (if there are any) and the empty cells.

The Observer Pattern is widely used in GUI programming and also has uses
in the context of other event-processing architectures, such as simulations and
servers. Examples include database triggers, Django’s signaling system, the
Qt GUI application framework’s signals and slots mechanism, and many uses
of WebSockets.

3.8. State Pattern

The State Pattern is intended to provide objects whose behavior changes when
their state changes; that is, objects that have modes.

To illustrate this design pattern we will create a multiplexer class that has
two states, and whose methods’ behavior changes depending on which state a
multiplexer instance is in. When the multiplexer is in its active state, it can
accept “connections”—that is, event name–callbackpairs—where the callback is
any Python callable (e.g., a lambda, a function, a bound method, etc.). After the
connections have been made, whenever an event is sent to the multiplexer, the
associated callbacks are called (providing the multiplexer is in its active state).
If the multiplexer is dormant, calling its methods safely does nothing.

To show themultiplexer in use,wewill create some callback functions that count
the number of events they receive and connect them to an active multiplexer.
Then wewill send some random events to themultiplexer, and afterwards,print
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class LiveView:

def __init__(self, length=40):

        self.length = length

This is another view that observes the model. The length is the number of cells
used to represent the model’s value in a one-row HTML table.

def update(self, model):

        tippingPoint = round(model.value * self.length /

                (model.maximum - model.minimum))

        td = '<td style="background-color: {}">&nbsp;</td>'

        html = ['<table style="font-family: monospace" border="0"><tr>']

        html.extend(td.format("darkblue") * tippingPoint)

        html.extend(td.format("cyan") * (self.length - tippingPoint))

        html.append("<td>{}</td></tr></table>".format(model.value))

print("".join(html))

When the model is first observed, and whenever it is subsequently updated,
thismethod is called. It outputs a one-rowHTML table with self.length cells to
represent the model, using cyan for empty cells and dark blue for filled cells. It
determines how many of which kind of cell there are by calculating the tipping
point between the filled cells (if there are any) and the empty cells.

The Observer Pattern is widely used in GUI programming and also has uses
in the context of other event-processing architectures, such as simulations and
servers. Examples include database triggers, Django’s signaling system, the
Qt GUI application framework’s signals and slots mechanism, and many uses
of WebSockets.

3.8. State Pattern

The State Pattern is intended to provide objects whose behavior changes when
their state changes; that is, objects that have modes.

To illustrate this design pattern we will create a multiplexer class that has
two states, and whose methods’ behavior changes depending on which state a
multiplexer instance is in. When the multiplexer is in its active state, it can
accept “connections”—that is, event name–callbackpairs—where the callback is
any Python callable (e.g., a lambda, a function, a bound method, etc.). After the
connections have been made, whenever an event is sent to the multiplexer, the
associated callbacks are called (providing the multiplexer is in its active state).
If the multiplexer is dormant, calling its methods safely does nothing.

To show themultiplexer in use,wewill create some callback functions that count
the number of events they receive and connect them to an active multiplexer.
Then wewill send some random events to themultiplexer, and afterwards,print
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IL Design Pattern Observer: un esempio
• Il main() comincia con il creare due view, HistoryView e LiveView.

• Poi crea un modello con minimo 0, valore attuale 0 e massimo 40 e rende le due view osservatori del 
modello

• Non appena viene aggiunta LiveView come observer del modello, essa produce il suo primo output  
e non appena viene aggiutno HistoryView, esso registra il suo primo valore e il suo primo timestamp.

• Poi viene aggiornato il valore del modello tre volte e ad ogni aggiornamento LiveView restituisce una
nuova tabella di una riga e HistoryView registra il valore e il timestamp .

Programmazione Avanzata a.a. 2019-20                                            
A. De Bonis
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Figure 3.5 The observer example’s HTML output as the model changes

The history data is sent to sys.stderr and the HTML to sys.stdout, which we
have redirected into an HTML file. The HTML page is shown in Figure 3.5. The
program outputs four one-rowHTML tables, the first when the (empty)model is
first observed, and then each time the model is changed. Figure 3.6 illustrates
the example’s model/view architecture.

This section’s example, observer.py, uses an Observed base class to provide the
functionality for adding, removing, and notifying observers. The SliderModel
class provides a value with aminimumandmaximum,and inherits the Observed
class so that it can support being observed. And thenwe have two views that ob-
serve the model, HistoryView and LiveView. Naturally, we will review all of these
classes,but first wewill look at the program’s main() function to see how they are
used and how the output shown earlier and in Figure 3.5 was obtained.

def main():

    historyView = HistoryView()

    liveView = LiveView()

    model = SliderModel(0, 0, 40) # minimum, value, maximum

    model.observers_add(historyView, liveView)  # liveView produces output

for value in (7, 23, 37):

        model.value = value                     # liveView produces output

for value, timestamp in historyView.data:

print("{:3} {}".format(value, datetime.datetime.fromtimestamp(

                timestamp)), file=sys.stderr)

We begin by creating the two views. Next we create a model with a minimum
of 0, a current value of 0, and a maximum of 40. Then we add the two views as
observers of the model. As soon as the LiveView is added as an observer it pro-
duces its first output, and as soon as the HistoryView is added it records its first
value and timestamp. We thenupdate themodel’s value three times,and at each
update the LiveView outputs a new one-row HTML table and the HistoryView
records the value and the timestamp.
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