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• Il design pattern Template Method è un design pattern comportamentale che
permette di definire i passi di un algoritmo demandando pero` alle sottoclassi il 
compito di definire alcuni di questi passi.
• Come esempio, consideriamo una classe AbstractWordCounter che fornisce due 

metodi: 
• can_count(filename) che restituisce True se la classe puo` contare le parole del file passato

come argomento (basandosi sull’estensione del file)
• count(filename) restituisce il numero di parole.

• La classe AbstractWordCounter ha due sottoclassi:
• una per contare le parole di file di testo e l’altra per contare le parole di 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 (esterno 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.

ptg11539634
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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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re.compile(pattern ) compila
un’espressione regolare in un 
oggetto che puo` essere usato
come pattern per fare il matching
usando metodi quali match(), 
search(), finditer().

re.finditer(pattern) scandice string 
da sinistra a destra e restituisce un
iteratore dei match (rispetto 
all’espressione regolare pattern)
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Factory Method Pattern

• È un design pattern creazionale.
• Si usa quando vogliamo definire un’interfaccia o una classe astratta

per creare degli oggetti e delegare le sue sottoclassi a decidere quale 
classe istanziare quando viene richiesto un oggetto. 
• Particolarmente utile quando una classe non può conoscere in 

anticipo la classe degli oggetti che deve creare.
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Factory Method Pattern: un’applicazione

• Esempio: Consideriamo un framework per delle applicazioni ciascuna
delle quali elabora documenti di diverso tipo. 
• Abbiamo bisogno di due astrazioni: la classe Application e la classe Document

• La classe Application gestisce i documenti e li crea su richiesta dell’utente, 
ad esempio, quando l’utente seleziona Open o New dal menu. 

• Entrambe le classi sono astratte e occorre definire delle loro sottoclassi per 
poter realizzare le  implementazioni relative a ciascuna applicazione
• Ad esempio, per creare un’applicazione per disegnare, definiamo le classi

DrawingApplication e DrawingDocument. 
• Definiamo un’interfaccia per creare un oggetto ma lasciamo alle sottoclassi

decidere quali classi istanziare.  
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Factory Method Pattern: un’applicazione
• Poiché la particolare sottoclasse di Document da istanziare dipende

dalla particolare applicazione, la classe Application non può fare 
previsioni riguardo alla sottoclasse di Document da istanziare
• La classe Application sa solo quando deve essere creato un nuovo

documento ma non ne conosce il tipo.
• Problema: devono essere istanziate delle classi ma si conoscono solo 

delle classi astratte che non possono essere istanziate
• Il Factory method pattern risolve questo problema incapsulando

l’informazione riguardo alla sottoclasse di Document da creare e 
sposta questa informazione all’esterno del framework.

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

115

Factory Method Pattern: un’applicazione

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

ptg

FACTORY METHOD 107

FACTORY METHOD Class Creational

Intent
Define an interface for creating an object, but let subclasses decide which class to
instantiate. Factory Method lets a class defer instantiation to subclasses.

Also Known As
Virtual Constructor

Motivation
Frameworks use abstract classes to define and maintain relationships between
objects. A framework is often responsible for creating these objects as well.

Consider a framework for applications that can present multiple documents to
the user. Two key abstractions in this framework are the classes Application and
Document. Both classes are abstract, and clients have to subclass them to realize
their application-specific implementations. To create a drawing application, for
example, we define the classes DrawingApplication and DrawingDocument. The
Application class is responsible for managing Documents and will create them as
required—when the user selects Open or New from a menu, for example.

Because the particular Document subclass to instantiate is application-specific, the
Application class can't predict the subclass of Document to instantiate—the Ap-
plication class only knows when a new document should be created, not what kind 
of Document to create. This creates a dilemma: The framework must instantiate
classes, but it only knows about abstract classes, which it cannot instantiate.

The Factory Method pattern offers a solution. It encapsulates the knowledge
of which Document subclass to create and moves this knowledge out of the
framework.
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• Le sottoclassi di Application ridefiniscono il metodo astratto
CreateDocument per restituire la sottoclasse appropriata di 
Document 

• Una volta istanziata, la sottoclasse di Application può creare istanze di 
Document per specifiche applicazioni senza dover conoscere le 
sottoclassi delle istanze create (CreateDocument)

• CreateDocument è detto factory method perché è responsabile della
creazione degli oggetti
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class Pizza():
def __init__(self):

self._price = None

def get_price(self):
return self._price
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class HamAndMushroomPizza(Pizza):
def __init__(self):

self._price = 8.5

class DeluxePizza(Pizza):
def __init__(self):

self._price = 10.5

class HawaiianPizza(Pizza):
def __init__(self):

self._price = 11.5
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class PizzaFactory:
@staticmethod
def create_pizza(pizza_type):

if pizza_type == 'HamMushroom':
return HamAndMushroomPizza()

elif pizza_type == 'Deluxé:
return DeluxePizza()

elif pizza_type == 'Hawaiian':
return HawaiianPizza()

• PizzaFactory fornisce il metodo createPizza che è statico per cui può essere 
invocato quando non è stata ancora creata una pizza
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if __name__ == '__main__':
for pizza_type in ('HamMushroom', 'Deluxé, 'Hawaiian'):

print('Price of {0} is {1}'.format(pizza_type, 
PizzaFactory.create_pizza(pizza_type).get_price())

• il tipo di pizza avrebbe potuto essere fornito dall’utente 
• il tipo di pizza indicato  dall’utente potrebbe essere stato inserito successivamente nel 

menu e la classe concreta corrispondente creata successivamente al  main
• occorre modificare solo la factory
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• Che cosa accade se vogliamo creare diversi tipi di negozi ciascuno dei quali vende
pizze nello stile di una certà città

• Creiamo una classe astratta PizzaStore al cui interno c’è il metodo astratto
create_pizza

• Dalla classe PizzaStore deriviamo NYPizzaStore, ChicagoPizzaStore e così via. Queste
sottoclassi sovrascriveranno il metodo astratto. La decisione sul tipo di pizza da 
creare è presa dal metodo create_pizza della specifica sottoclasse.
• analogamente a quanto accadeva nel framework per la gestione dei documenti

• PizzaStore avrà anche un metodo orderPizza() che invoca createPizza ma non ha 
idea su quale pizza verrà creata fino a che non verra` creata una classe concreta di 
PizzaStore
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from abc import ABC, abstractmethod

class Pizza(ABC):

@abstractmethod
def prepare(self):

pass

def bake(self):
print("baking pizza for 12min in 400 degrees..")

def cut(self):
print("cutting pizza in pieces")

def box(self):
print("putting pizza in box")
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class NYStyleCheesePizza(Pizza):
def prepare(self):

print("preparing a New York style cheese pizza..")

class ChicagoStyleCheesePizza(Pizza):
def prepare(self):

print("preparing a Chicago style cheese pizza..")

class NYStyleGreekPizza(Pizza):
def prepare(self):

print("preparing a New York style greek pizza..")

class ChicagoStyleGreekPizza(Pizza):
def prepare(self):

print("preparing a Chicago style greek pizza..")
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class PizzaStore(ABC):

@abstractmethod
def _createPizza(self, pizzaType: str) -> Pizza:

pass

def orderPizza(self, pizzaType):

pizza = self._createPizza(pizzaType)

pizza.prepare()
pizza.bake()
pizza.cut()
pizza.box()
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class NYPizzaStore(PizzaStore):

def _createPizza(self, pizzaType: str) -> Pizza:

pizza = None

if pizzaType == 'Greek’:
pizza = NYStyleGreekPizza()

elif pizzaType == 'Cheese’:
pizza = NYStyleCheesePizza()

else:
print("No matching pizza found in the NY pizza store...")

return pizza
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class ChicagoPizzaStore(PizzaStore):

def _createPizza(self, pizzaType: str) -> Pizza:

pizza = None

if pizzaType == 'Greek’:
pizza = ChicagoStyleGreekPizza()

elif pizzaType == 'Cheese’:
pizza = ChicagoStyleCheesePizza()

else:
print("No matching pizza found in the Chicago pizza store...")

return pizza
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18 Chapter 1. Creational Design Patterns in Python

We will begin by reviewing the top-level code that instantiates and prints the
boards. Next, we will look at the board classes and some of the piece classes—
starting with hard-coded classes. Then we will review some variations that
allow us to avoid hard-coding classes and at the same time use fewer lines of
code.

def main():

    checkers = CheckersBoard()

print(checkers)

    chess = ChessBoard()

print(chess)

This function is common to all versions of the program. It simply creates each
type of board and prints it to the console, relying on the AbstractBoard’s __str__()
method to convert the board’s internal representation into a string.

BLACK, WHITE = ("BLACK", "WHITE")

class AbstractBoard:

def __init__(self, rows, columns):

        self.board = [[None for _ in range(columns)] for _ in range(rows)]
        self.populate_board()

def populate_board(self):

raise NotImplementedError()

def __str__(self):

        squares = []

for y, row in enumerate(self.board):
for x, piece in enumerate(row):

                square = console(piece, BLACK if (y + x) % 2 else WHITE)

                squares.append(square)

            squares.append("\n")

return "".join(squares)

The BLACK and WHITE constants are used here to indicate each square’s back-
ground color. In later variants they are also used to indicate each piece’s color.
This class is quoted from gameboard1.py, but it is the same in all versions.

It would have beenmore conventional to specify the constants by writing:BLACK,
WHITE = range(2). However, using strings is much more helpful when it comes to
debugging error messages, and should be just as fast as using integers thanks
to Python’s smart interning and identity checks.

The board is representedby a list of rowsof single-character strings—or None for
unoccupied squares. The console() function (not shown, but in the source code),

www.it-ebooks.info

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

Voglio creare una scacchiera per la dama ed una per gli scacchi
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• la scacchiera è una lista di liste (righe) di stringhe di un singolo carattere
• __init__ Inizializza la scacchiera con tutte le posizioni vuote e poi invoca populate_board per inserire i 

pezzi del gioco
• populate_board è astratto

• La funzione console() 
restituisce una stringa
che rappresenta il 
pezzo ricevuto in input 
sul colore di sfondo
passato come 
secondo argomento.
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• La classe per creare scacchiere per il gioco della dama
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1.3. FactoryMethod Pattern 19

returnsa string representing the given piece on the given background color. (On
Unix-like systems this string includes escape codes to color the background.)

We could have made the AbstractBoard a formally abstract class by giving it a
metaclassof abc.ABCMeta (aswe did for the AbstractFormBuilder class;12 !).How-
ever, here we have chosen to use a different approach, and simply raise a NotIm-

plementedError exception for any methods we want subclasses to reimplement.

class CheckersBoard(AbstractBoard):

def __init__(self):

super().__init__(10, 10)

def populate_board(self):

for x in range(0, 9, 2):

for row in range(4):
                column = x + ((row + 1) % 2)

                self.board[row][column] = BlackDraught()

                self.board[row + 6][column] = WhiteDraught()

This subclass is used to create a representation of a 10 × 10 international
checkers board. This class’s populate_board() method is not a factory method,
since it uses hard-coded classes; it is shown in this form as a step on the way to
making it into a factory method.

class ChessBoard(AbstractBoard):

def __init__(self):

super().__init__(8, 8)

def populate_board(self):

        self.board[0][0] = BlackChessRook()

        self.board[0][1] = BlackChessKnight()

        ...

        self.board[7][7] = WhiteChessRook()

for column in range(8):
            self.board[1][column] = BlackChessPawn()

            self.board[6][column] = WhiteChessPawn()

This version of the ChessBoard’s populate_board()method—just like the Checkers-
Board’s one—is not a factory method, but it does illustrate how the chess board is
populated.

class Piece(str):

    __slots__ = ()

www.it-ebooks.info
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returnsa string representing the given piece on the given background color. (On
Unix-like systems this string includes escape codes to color the background.)

We could have made the AbstractBoard a formally abstract class by giving it a
metaclassof abc.ABCMeta (aswe did for the AbstractFormBuilder class;12 !).How-
ever, here we have chosen to use a different approach, and simply raise a NotIm-
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This version of the ChessBoard’s populate_board()method—just like the Checkers-
Board’s one—is not a factory method, but it does illustrate how the chess board is
populated.

class Piece(str):

    __slots__ = ()
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Board’s one—is not a factory method, but it does illustrate how the chess board is
populated.

class Piece(str):

    __slots__ = ()
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• La classe base per i pezzi
• Si è scelto di creare una classe che discende da str invece che usare 

direttamente str per poter facilmente testare se un oggetto z è un 
pezzo del gioco con isinstance(z,Piece)
• ponendo __slots__={} ci assicuriamo che gli oggetti di tipo Piece non 

abbiano variabili di istanza
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• La classe pedina nera e la classe re bianco
• le classi per gli altri pezzi sono create in modo analogo
• Ognuna di queste classi è una sottoclasse immutabile di Piece che è

sottoclasse di str
• Inizializzata con la stringa di un unico carattere (il carattere Unicode che

rappresenta il pezzo)
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This class serves as a base class for pieces. We could have simply used str, but
that would not have allowed us to determine if an object is a piece (e.g., using
isinstance(x, Piece)). Using __slots__ = () ensures that instances have no data,
a topic we’ll discuss later on (§2.6, ! 65).

class BlackDraught(Piece):

    __slots__ = ()

def __new__(Class):

return super().__new__(Class, "\N{black draughts man}")

class WhiteChessKing(Piece):

    __slots__ = ()

def __new__(Class):

return super().__new__(Class, "\N{white chess king}")

These two classes aremodels for the pattern used for all the piece classes. Every
one is an immutable Piece subclass (itself a str subclass) that is initialized
with a one-character string holding the Unicode character that represents
the relevant piece. There are fourteen of these tiny subclasses in all, each one
differing only by its class name and the string it holds: clearly, it would be nice
to eliminate all this near-duplication.

def populate_board(self):

for x in range(0, 9, 2):

for y in range(4):
                column = x + ((y + 1) % 2)

for row, color in ((y, "black"), (y + 6, "white")):

                    self.board[row][column] = create_piece("draught",

                            color)

This new version of the CheckersBoard.populate_board() method (quoted from
gameboard2.py) is a factory method, since it depends on a new create_piece() fac-
tory function rather than on hard-coded classes. The create_piece() function
returns an object of the appropriate type (e.g., a BlackDraught or a WhiteDraught),
depending on its arguments. This version of the program has a similar Chess-

Board.populate_board() method (not shown), which also uses string color and
piece names and the same create_piece() function.

def create_piece(kind, color):

if kind == "draught":

return eval("{}{}()".format(color.title(), kind.title()))

return eval("{}Chess{}()".format(color.title(), kind.title()))
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• Notiamo che qui la stringa che indica il pezzo è assegnata da __new__

• Il metodo __new__ non prende argomenti in quanto la stringa che rappresenta il pezzo è
codificato all’interno del metodo.
• TypeError: __new__() takes 1 positional argument but 2 were given

• Per i tipi che estendono tipi immutable, come str, l’inizializzazione è fatta da __new__. 
• https://docs.python.org/3/reference/datamodel.html :  __new__() is intended mainly to allow 

subclasses of immutable types (like int, str, or tuple) to customize instance creation.

ptg11539634

20 Chapter 1. Creational Design Patterns in Python

This class serves as a base class for pieces. We could have simply used str, but
that would not have allowed us to determine if an object is a piece (e.g., using
isinstance(x, Piece)). Using __slots__ = () ensures that instances have no data,
a topic we’ll discuss later on (§2.6, ! 65).

class BlackDraught(Piece):

    __slots__ = ()

def __new__(Class):

return super().__new__(Class, "\N{black draughts man}")

class WhiteChessKing(Piece):

    __slots__ = ()

def __new__(Class):

return super().__new__(Class, "\N{white chess king}")

These two classes aremodels for the pattern used for all the piece classes. Every
one is an immutable Piece subclass (itself a str subclass) that is initialized
with a one-character string holding the Unicode character that represents
the relevant piece. There are fourteen of these tiny subclasses in all, each one
differing only by its class name and the string it holds: clearly, it would be nice
to eliminate all this near-duplication.

def populate_board(self):

for x in range(0, 9, 2):

for y in range(4):
                column = x + ((y + 1) % 2)

for row, color in ((y, "black"), (y + 6, "white")):

                    self.board[row][column] = create_piece("draught",

                            color)

This new version of the CheckersBoard.populate_board() method (quoted from
gameboard2.py) is a factory method, since it depends on a new create_piece() fac-
tory function rather than on hard-coded classes. The create_piece() function
returns an object of the appropriate type (e.g., a BlackDraught or a WhiteDraught),
depending on its arguments. This version of the program has a similar Chess-

Board.populate_board() method (not shown), which also uses string color and
piece names and the same create_piece() function.

def create_piece(kind, color):

if kind == "draught":

return eval("{}{}()".format(color.title(), kind.title()))

return eval("{}Chess{}()".format(color.title(), kind.title()))
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• Questa  nuova versione del metodo CheckersBoard.populate_board() è un 
factory method in quanto dipende dalla factory function   create_piece() 
• Nella versione precedente il tipo di pezzo era indicato nel codice
• La funzione create_piece() restituisce un oggetto del tipo appropriato (ad 

esempio, BlackDraught o WhiteDraught) in base ai suoi argomenti. 
• Il metodo ChessBoard.populate_board() viene anch’esso modificato in modo da 

usare la stessa funzione create_piece() invocata qui. 

ptg11539634
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This class serves as a base class for pieces. We could have simply used str, but
that would not have allowed us to determine if an object is a piece (e.g., using
isinstance(x, Piece)). Using __slots__ = () ensures that instances have no data,
a topic we’ll discuss later on (§2.6, ! 65).

class BlackDraught(Piece):

    __slots__ = ()

def __new__(Class):

return super().__new__(Class, "\N{black draughts man}")

class WhiteChessKing(Piece):

    __slots__ = ()

def __new__(Class):

return super().__new__(Class, "\N{white chess king}")

These two classes aremodels for the pattern used for all the piece classes. Every
one is an immutable Piece subclass (itself a str subclass) that is initialized
with a one-character string holding the Unicode character that represents
the relevant piece. There are fourteen of these tiny subclasses in all, each one
differing only by its class name and the string it holds: clearly, it would be nice
to eliminate all this near-duplication.

def populate_board(self):

for x in range(0, 9, 2):

for y in range(4):
                column = x + ((y + 1) % 2)

for row, color in ((y, "black"), (y + 6, "white")):

                    self.board[row][column] = create_piece("draught",

                            color)

This new version of the CheckersBoard.populate_board() method (quoted from
gameboard2.py) is a factory method, since it depends on a new create_piece() fac-
tory function rather than on hard-coded classes. The create_piece() function
returns an object of the appropriate type (e.g., a BlackDraught or a WhiteDraught),
depending on its arguments. This version of the program has a similar Chess-

Board.populate_board() method (not shown), which also uses string color and
piece names and the same create_piece() function.

def create_piece(kind, color):

if kind == "draught":

return eval("{}{}()".format(color.title(), kind.title()))

return eval("{}Chess{}()".format(color.title(), kind.title()))
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• Questa funzione factory usa la funzione built-in eval() per creare
istanze della classe
• Ad esempio se gli argomenti sono "knight" and "black", la stringa

valutata sarà "BlackChessKnight()". 
• In generale è meglio non usare eval per eseguire il codice

rappresentato da un’espressione perché è potenzialmente rischioso
dal momento che permette di eseguire il codice rappresentato da una
qualsiasi espressione
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20 Chapter 1. Creational Design Patterns in Python

This class serves as a base class for pieces. We could have simply used str, but
that would not have allowed us to determine if an object is a piece (e.g., using
isinstance(x, Piece)). Using __slots__ = () ensures that instances have no data,
a topic we’ll discuss later on (§2.6, ! 65).

class BlackDraught(Piece):

    __slots__ = ()

def __new__(Class):

return super().__new__(Class, "\N{black draughts man}")

class WhiteChessKing(Piece):

    __slots__ = ()

def __new__(Class):

return super().__new__(Class, "\N{white chess king}")

These two classes aremodels for the pattern used for all the piece classes. Every
one is an immutable Piece subclass (itself a str subclass) that is initialized
with a one-character string holding the Unicode character that represents
the relevant piece. There are fourteen of these tiny subclasses in all, each one
differing only by its class name and the string it holds: clearly, it would be nice
to eliminate all this near-duplication.

def populate_board(self):

for x in range(0, 9, 2):

for y in range(4):
                column = x + ((y + 1) % 2)

for row, color in ((y, "black"), (y + 6, "white")):

                    self.board[row][column] = create_piece("draught",

                            color)

This new version of the CheckersBoard.populate_board() method (quoted from
gameboard2.py) is a factory method, since it depends on a new create_piece() fac-
tory function rather than on hard-coded classes. The create_piece() function
returns an object of the appropriate type (e.g., a BlackDraught or a WhiteDraught),
depending on its arguments. This version of the program has a similar Chess-

Board.populate_board() method (not shown), which also uses string color and
piece names and the same create_piece() function.

def create_piece(kind, color):

if kind == "draught":

return eval("{}{}()".format(color.title(), kind.title()))

return eval("{}Chess{}()".format(color.title(), kind.title()))
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