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Il Design Pattern State

State è un design pattern comportamentale che 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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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
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Consideriamo una  classe multiplexer che ha due stati che influiscono sul 
comportamento dei metodi della classe.

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.

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

ptg11539634

112 Chapter 3. Behavioral Design Patterns in Python

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))

www.it-ebooks.info
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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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• 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(). 

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

www.it-ebooks.info

22



26/11/21

6

Il Design Pattern State: un esempio

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

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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• 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
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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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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.
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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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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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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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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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• 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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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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            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.

ptg11539634

116 Chapter 3. Behavioral Design Patterns in Python

            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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